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HOACHUTEJJBHAA3ZAIINCKA

[Iporpamma nmo MareMaTuke yriiyOJI€HHOTO YpOBHS ISl OOy4Yarommxcs Ha
ypOBHE cpeniHero odiero odpazoBanus pazpadborana Ha ocHoe PI'OC COO ¢
y4ETOM  COBPEMEHHBIX  MHUPOBBIX  TpPEOOBaHMI, MPEABABISIEMBIX K
MaTeMaTHYECKOMY
00pa30BaHUIO, UTPATUITUHPOCCUICKOTO0Opa3oBaHMsl. Peanm3ausmporpaMMBbITIo
MareMaTuKe OO€CHeYrMBaeT  OBJIAJICHUE  KIIOYEBBIMH  KOMIIETCHIIMSMU,
COCTABJISIIOLUIMMHU OCHOBY Il CaMOPAa3BUTHUSL M HEMPEPBIBHOTO 00pa30BaHUA,
LEJIOCTHOCTHOOIIEKYJIBTYPHOIO,
JUYHOCTHOTOMITO3HABATEIbHOTOPA3BUTHSUTMUHOCTH 00YYaIOIIUXCSI.

B nporpamMme mo mareMaTuke y4TE€HBI Waeu U TosokeHus «KoHuenuuu
pa3BUTHUS
MaTeMatudyeckorooopasoanusiBPoccuiickoii®eneparum». BcoorBeTcTBUIC
Ha3BaHMEM KOHIICTIMM MaTeMaTH4YeCKoe OO0pa30BaHHE JOJKHO, B YaCTHOCTH,
pemiath 3a7ady oOecreyeHusi HeoOXOJUMOIo CTpaHe uucia O0ydYarolIMXcs,
MaTeMaTH4eCcKass MOJATrOTOBKA KOTOPBIX JIOCTATOYHA I MPOAOJIKEHHUS
oOpa3oBaHUsI 10 Pa3JIMUYHBIM HANpaBJIEHUSIM, BKJIOYas MpenojaBaHUe
MaTeMaTHKH, MaTeMaTUYECKUE UCCIIEJOBAHUS,
paboTyBchepenHpopMaMOHHBIXTEXHOJOTUHUAPYTUX,aTAKKEOOSCIICUeHHS 115
KaKJOTOOOYYArOIIerocss  BO3MOXKHOCTH  JIOCTHDKCHUSI ~ MATEMaTHYECKOM
MOJITOTOBKM B COOTBETCTBUM C HEOOXOJIMMBIM €My ypoBHeM. MmeHHO Ha
pelieHre 3TUX 3a7ad HaleleHa MNporpaMMa MO MAaTeMAaTHKE YIIIyOJIEHHOIrO
YPOBHSL.

B omoxy umudpoBoii TpaHchopmanuu Bcex cdep UeTOBEUECKOM
JEATEeIbHOCTY HEBO3MOXKHO CTaTh OOpa30BAaHHBIM COBPEMEHHBIM YEJIOBEKOM
oe3 XOpoIen
MaTeMaTU4YECKOUIIOATOTOBKUA. ITOO0YCIOBICHOTEM, YTOBHAIIIN THUPACTETYUCIIOC
MEeNHAIBHOCTEMN,CBSI3aHHBIX CHETIOCPEICTBEHHBIMIIPUMEHEHHEMMATEMaTUKH : UBC
(hepeIKOHOMHKHN, UBOM3HECE, MBTEXHOJIOTHISCKIUX00IACTSX , UIaKE B
ryMaHuTapHbeix cdepax. Takum oOpa3zom, Kpyr oOydaromMXcs, A KOTOPBIX
MaTeMaThKa CTAaHOBUTCSA 3HAYMMBIM MpeaMeToM, (pyHIaMeHTOM 0Opa3oBaHUS,
CYIIECTBEHHO pacmupsercs. B Hero BXoAsIT HE TOJbKO oOydarouiuecs,
IJIAHUPYIONINE 3aHUMAThCS TBOPYECKOW M HCCIEAOBATENbCKOW paboToil B
obsacTu MaTeMaTukud, HUHPOPMATUKH, (GU3UKH, IKOHOMUKH W B JAPYTHX
obOnacTsx, HO W Te, KOMY MaTeMaTHKa HYXHa I WCIOJb30BaHUSI B
npodeccusix, He CBI3aHHBIX HEMOCPEICTBEHHO C HEM.

[IpuknagHass 3HAaYUMOCTh MaTEeMaTUKU OOYyCIOBJI€Ha TeM, 4YTO €€
MpeAMETOM  SIBISIOTCS  (DyHIAMEHTal bHBIE CTPYKTYpPhl  HAIIETO  MHpA:
IPOCTPAHCTBEHHBIE (POPMBI U KOJMYECTBEHHBIE OTHOIICHHUS, (DYHKIIMOHAJIbHbBIE
3aBUCHUMOCTH u KaTeropuu



HeonpeaenEHHOCTU,0TIPOCTENIITNX, yCBAUBAEMbIXBHETIOCPEICTBEHHOMOIIBITE,
0 JOCTATOYHO CJOXKHBIX, HEOOXOJAUMBIX JUIsi Ppa3BUTHUS HAYYHBIX U
TEXHOJIOTUYECKUX UJIeH. be3 KOHKPETHBIX MAaTEMaTUUECKNUX 3HAHUM 3aTPYTHEHO
NOHUMaHUE MPUHIIMIIOB YCTPOMCTBA U MCIOJIb30BAHUSI COBPEMEHHON TEXHHKH,
BOCIIPUATHE W UHTEPIpETalns Pa3HOOOPa3HOW COIMAbHOM, SKOHOMHUYECKOH,
NOJIMTUYECKON HHpopManu, ManodPQeKkTuBHA MOBCEIHEBHAs MpaKTHUYeCKas
NEeSATEIbHOCTbD. Bo MHOTHX cdepax
podhecCHOHATEHONIEATETbHOCTUTPEOYIOTCSYMEHUS BBITIOTHATHPACUETH,COCTA
BJISITh ~ QJITOPUTMBI, MPUMEHATH (OPMYJbI, TPOBOJUTH T€OMETPUUECKUE
U3MEPECHHUsI W TIOCTPOEHUS, YHTaTh,00padaThIBaTh, HWHTEPIPETUPOBATH U
IPE/ICTaBIIATD uHdOpMaIUIO
BBHIETA0IHIL, IUArPAaMMUTPAPUKOB, TOHUMATHBEPOSITHOCTHBINXapaKTepCiydan
HBIX COOBITHI.

OAHOBpEeMEHHO C pacmmpeHueM cdep MNPUMEHEHUS MaTEeMaTUKH B
COBPEMEHHOM 00I11lecTBE BCE 00Jiee Ba)XKHbBIM CTAHOBUTCA MaTEMaTHUYECKUN
CTUJIb MBIIJICHUS, TIPOSBIISIONIUICS B ONPE/IeIEHHBIX YMCTBEHHBIX HaBbIKax. B
IPOLIECCE M3YYEHHS] MAaTEMaTUKU B apCeHall MPUEMOB U METOJAOB MBIIUICHUS
YeJoBeKa €CTECTBEHHBIM OOpa30oM BKIIOYAIOTCS HWHIYKIHUS W JETyKIHS,
00001IeHne ¥ KOHKpETH3alusi, aHallu3 M CHHTEe3, KilaccupuKaus u
cucteMmaruzanus, abctparupoBaHue u aHajorus. OOBEKThl MaTeMaTHYECKHUX
YMO3AKJIIOUCHHM, TMpaBWwia HX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOEHUHN, CITOCOOCTBYIOT BBIPAOOTKE yMEHUS (HhOPMYITUPOBATH,
00OCHOBBIBaTh U  JIOKa3bIBaTh CYXIEHHUS, TEM caMbiM (opMuUpYIOT
JOTUYECKUMCTUIIbMBITIUICHUS. Be gy masponbpruHa i) KnTMaTeMaTUKEB
(GbOpMHUPOBAHUN ANTOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS W BOCHUTAHUU
YMEHHMM AeHCTBOBaTh MO 3aJlaHHBIM  QJITOPUTMaM, COBEPIICHCTBOBATH
U3BECTHBIE U KOHCTPYHPOBATh HOBBIE. B mpoliecce pemieHust 3aa4 — OCHOBBI
JUIsl  OpraHu3aluy  y4eOHOM JEsSTeNbHOCTH Ha ypoOKaX MaTeMaTHKd —
Pa3BUBAIOTCSI TBOPYECKAS U MPUKIIAHAS CTOPOHBI MBITIUICHUS.

OOyuyenue MareMaTvke AAa€T BO3MOXKHOCTh Pa3BUBaTh y OO0YyYarOIIHUXCS
TOUYHYIO, PallHOHAJIbHYIO U UH(POPMATUBHYIO peyb, YMEHHE OTOMpPATh HanboJee
MOJXO/SIINE  SI3BIKOBBIE, CHUMBOJHMYECKHE, Tpaduueckue cpeacrtBa s
BBIPAKEHUS CYXKJEHUN U HATJISTHOTO UX TIPEACTABIICHHUS.

HeoOxoaumbiM  KOMIOHEHTOM  OOIIEH KYJIbTYphl B  COBPEMEHHOM
TOJIKOBaHUU
SBJISICTCSIO0IEE3HAKOMCTBOCMETOITAMUTIO3HAHUS IEHCTBUTEIIbHOCTH, ITPEICTABIT
€HUE O TpeJAMeTe M METOJE€ MaTeMaTHUKHU, €ro OTIWYUSAX OT METOJIOB
€CTECTBEHHBIX W TyMaHUTApHBIX HayK, OO0 OCOOCHHOCTSIX NPUMECHEHUS
MaTEMaTUKH TUTSt penieHus
HAYYHBIXUIIPUKIATHBIX3aa4. TakuM0oOpa3oM,MaTeMaTHYeCKOe00pa30BaHNEBHO
CUT CBOM BKJIaJ B GOpMHpOBaHKE O0IIEH KyIbTYphI UETTOBEKA.



N3yyeHue MareMaTHKd CIOCOOCTBYET HSCTETMUECKOMY BOCIHMTAHMIO
YEJI0BEKA, IOHUMAHUIO KPAacOThl U U3AIIECTBA MATEMATHUYECKUX PACCYKICHUH,
BOCHPUATHIO TEOMETPHUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUH.

[TpuopureTHpIMUIIEIIMUOOYUeHUSIMaTEMATUKEB | 0—

I 1knaccaxHayriy0JI€HHOM YPOBHE MPOAOJIKAIOT OCTABATHCS:

dbopMHpOBaHUE LEHTPAIbHBIX MaTEeMaTHYECKUX TMOHATUHA  (YHCIIO,
BEJIMYMHA, TeoMeTpuyeckas (Qurypa, mnepeMeHHasi, BEepOSTHOCTh, (PYHKIIHS,
IPOU3BO/IHAS,
UHTErpai),00ecneurBaOIUXIIPEEeMCTBEHHOCTEUTIEPCIIEKTUBHOCTEMATEMATUYEC
KOro o0pa3oBaHUs 00y4aroINXCs;

NOJIBE/ICHHE O0YYaroIUXCsl HA JOCTYITHOM JJIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMATHKU M OKPY)KAKOLIETO MUpPA, IMOHUMAHUIO MAaTEMATHKU
KaK 4acTH O0IIel KyJbTypbl YEJIOBEYECTBA,;

pa3BUTHE WUHTEJUIEKTYaJIbHBIX 17} TBOPYECKUX CHOCOOHOCTEM
oOyJaromuxcsi, MO3HABAaTEIbHON AaKTUBHOCTH, MCCIEAOBATENbCKUX YMEHHIH,
KPUTUYHOCTH MBILUICHHS], HHTEpEca K U3yUYEHUIO MaTeMaTUKU;

¢dopMupoBanre QyHKIMOHATBHON MaTeMaTUYECKONW IPaMOTHOCTH: YMEHUS
pPacno3HaBaTbMaTEMaTUUYECKUEACIIEKTHIBPEAIbHBIX)KU3HEHHBIXCUTYALMAXH TIPU
M3YYEHUU JIPYTUX YYEOHBIX TMPEIMETOB, IMPOSBIEHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POpPMYIMpPOBaTh MX Ha S3bIKE MAaTEMaTUKU U CO3/1aBaTh
MaTeMaTU4eCKUEMOIEIN, IPUMEHITHOCBOCHHbBIIMAaTeMAaTUY€CKUanapaTijis
pelIeHus MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1ay, UHTEPIPETUPOBATh U OLIEHUBATH
[OJIyYEHHBIE PE3YJIbTATHI.

OCHOBHBIMM JIMHHMSIMU coepkaHuss Marematukun B 10-11 kmaccax
yIIIyOJIEHHOTO YPOBHSL SABJSIOTCS: «Yucla U BBIUUCICHUSY, «AJTeOpay
(«Anrebpanyeckue
BBIPAKEHUS»,«Y paBHEHUSIMHEPABEHCTBA» ) ,«HauanamaTemaTnyeckoroanaainza»
:

«T"eometpusi» («['eomerpuueckue ¢Gurypsl U HuX CBOHCTBa», «V3Mmepenue
F€OMETPUYECKUX BEIUYHMHY»), «BeposATHOCT M cTaThCcTHKa». J[[aHHbIE JMHUU
pa3BUBAIOTCS MapajuIeIbHO, KaXKJasi B COOTBETCTBUM C COOCTBEHHOW JIOTHUKOM,
OJIHAKO

HEHE3aBHCUMOOIHAOTIPYT Oi,aBTECHOMKOHTAKTENB3anuMoiericTBun. Kpomestor
0, UX OOBEOUHSET JIOTMYECKas COCTAaBJSIONIAs, TPAJAWLIUOHHO MpPUCYILas
MaTeMaTMKe M  MPOHU3BIBAIOIIAsl  BCE  MaTeMaTHYeCKMe Kypchl U
conepxatenbable TuHUU. ChopmynupoBannoe Bo ®PI'OC COO TtpebGoBanue
«YMEHHUE OIEpUpOBaTh IOHATHUSIMU: OIPEIEICHUE, AakKCHuoMa, Teopema,
CJIEACTBUE, CBOWCTBO, MIPU3HAK, JI0Ka3aTeIbCTBO, PAaBHOCHUJIbHBIE
(bopMyITUPOBKH, yMEHUE dbopMynpoBaTh oOpatHoe U
IPOTUBONOJIOKHOEYTBEPKIAECHUE, TIPUBOIUTHIIPUMEPBIMKOHTPIPUMEPHL,UCTIOJIB3
OBaTh METOJ MaTEeMaTUYECKOM WHIAYKUWHW, MPOBOJUTH JI0KA3aTEJIbHbIC



pacCcyX/JeHHUs IpU pPEIICHWU 3a]a4, OLICHUBATh JIOTMYECKYIO IPaBUWIBHOCTb
paccyXJeHUI» OTHOCUTCS KO BceM Y4eOHbIM KypcaM, a (opmupoBaHue
JIOTUYECKUX YMEHHMM pacrlpenensercs Mo BceM rojaaM OOydeHHUsS Ha ypOBHE
cpeaHero oo01ero oopa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO maTemaTHKa SBISETCA O0S3aTEIbHBIM
OpeIMeTOM Ha JaHHOM YpOBHE oOpasoBaHus. Hacrosmieil mporpamMmoil mo
MaTeMaTHKE pearycMaTpUBaeTCs U3y4eHHUe y4eOHOTO npeaMera
«Maremartuka» B paMKax TpEX
y4eOHBIXKYpPCOB: «AllreOpanHadagamaTeMaTnyeckoroananusa»,«I'eomerpus,
«BeposTHOCTP ®  crarhCcTHKa». @OpPMHUPOBAaHUE JIOTUYECKUX YMEHHUH
OCYLIECTBIISAETCS
HaNpOTsHKEHUHBCEXJIETOOYUEHUIHAypOBHECPEIHEr0001eroo0pazoBaHumsl,a
AJIEMEHTHI JIOTUKH BKJIIOYAIOTCS B COJIEP>)KAHNE BCEX HA3BAHHBIX BBIIIE YUEOHBIX
KypCOB.

OO0111€eK0JINYECTBOYACOB, HAMIPABICHHBIXHAN3YyYEHUEMATEMATUKHI
HayryosienHoMmypoBHe—544:B10kitacce—2729aca(84acoBBHeAem0),B 1 1 kitacce—
2772 gaca (8 4acoB B HEJIENIO).



IINIAHUPYEMBIEPE3YJ/JIbTATBIOCBOEHUAIIPOI'PAMMDbI
HOMATEMATUKEHAYPOBHECPEJHEI'OOBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIEPE3YJIBTATHI

1) rpaKaIaHCKOTOBOCTIMTAHMS

chOpPMHPOBAHHOCTh  TPAXKIAHCKOW  TMO3UIIMM  OOydYaromerocs  Kak
aKTUBHOTO W OTBETCTBEHHOIO YJICHA POCCHICKOTO OOIIECTBa, MPEACTABICHUE O
MaTeMaTHUECKUX
OCHOBaxX () yHKITMOHUPOBAHUAPAZTUIHBIXCTPYKTYP,ABJICHUHN, IPOIIETyPrPaskKIaHC
Koro oémiectBa (BBIOOpPHI, OMPOCHI U JAPYroe), YMEHHE B3aUMOJIEHCTBOBATH C
COIMATBHBIMU MHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIMSIMHU ¥ HA3HAUCHUEM;

2) IATPHOTHYECKOI0 BOCIIUTAHMS
c(hOpMHUPOBAHHOCTHPOCCUUCKONTPAKIAHCKONUIEHTUYHOCTH, YyBAKCHHS
KIIPOUIJIOMYHUHACTOSIEMYPOCCUMCKOMMATEMAaTUKHU, IICHHOCTHOCOTHOIIIEHUE K
JOCTHKCHUAM POCCUMCKHMX MATEMAaTHKOB M POCCHUHMCKOM MATEMaTHYECKOU
IIKOJIbI, MCIIOJIb30BAHUE ATUX JOCTW)KEHUW B APYTrUX HAayKax, TEXHOJOTHSX,

c(hepax’dKOHOMUKH,

3) IyXOBHO-HPABCTBEHHOTOBOCTIUTAHMS:

OCO3HaHHE JyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoja,
c(OPMUPOBAHHOCTh ~HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO MOBEACHUS,
CBA3AHHOTO C TNPAKTUYECKUM NPUMEHEHUEM JOCTH)KEHHM HayKh W
NEATEIBHOCTBI0 YYEHOTO, OCO3HAaHME JMYHOIO BKJIaJa B IOCTPOEHUE
YCTOMYHMBOTO Oy IyIIEro;

4) 3¢TeTHYeCKOrOBOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOUAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM,00hEKTOB,3a/1a4,pEIICHUN, PACCYKICHU N, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM aCIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3uvecKoroBoCIMTAHNS

cOPMHPOBAHHOCTh YMEHHUSI TPUMEHATh MaTEMaTUYECKHE 3HAHUS B
MHTEpecax 3J0pOBOro M 0Oe30macHoro oOpasza JKHU3HH, OTBETCTBEHHOE
OTHOLIEHUE K CBOEMY 3JI0POBBIO (30pOBOE MUTAaHUE, COATTAHCUPOBAHHBIM
PEXKUM 3aHATUNA U OTIIbIXA, PETyJsipHas PU3UYECKasi aKTUBHOCTH), (pu3nyeckoe
COBEPILIEHCTBOBAHME npu 3AHSTHIX CIIOPTUBHO-03JOPOBUTEIBHOM
NS TEIbHOCTDIO;

6) TPy10BOrOBOCIIUTAHUSI:
TOTOBHOCTh K TPY/Ay, OCO3HAHHE IIEHHOCTH TPYIOII00Us, HHTEPEC K
pasznmuuHbiM  cepaM  NPO(PECCHOHAIBHOM  HEATENLHOCTH, CBS3AHHBIM C



MaTeMaTHUKOW M €€ MPUIOKECHUSIMH, YMCHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oymymen npodeccun u
peaTn30BbIBATECOOCTBEHHBIC)KU3HECHHBICTIAHBI,TOTOBHOCTHU CIIOCOOHOCTHK
MaTeMaTHYECKOMY OOpa30BaHHMIO M CaMOOOpa30BaHUIO HAa TPOTSHKECHUHM BCCH
’KU3HU, TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PCIICHUU NMPAKTHUYCCKUX 3a]ad
MaTeMaTHYECKOW HAIPaBJICHHOCTH;

7) 3K0JIOrHYeCKOTOBOCTIUTAHMS:

C(OPMUPOBAHHOCTh IKOJIOTUYECKON KyJNbTYpbl, MOHHUMAaHHUE BIUSHUS
COLIMAJIbHO-
SKOHOMHUYECKUXIIPOLECCOBHACOCTOSIHUETIPUPOTHONN COLIUAIBHONCPE B, 0CO3HA
HUE TJIOOAJIBHOIO XapakTepa 3KOJOTMYECKHX MpoOJeM, OpUEHTaluus Ha
OPUMEHEHWE MAaTEeMaTU4YEeCKUX 3HAHUN JUIsl pelleHus 3aaady B o0JjacTu
OKPY’KAIOLIEH Cpeabl, IUIAHUPOBAHUE IMOCTYNKOB M OLEHKHM HMX BO3MOKHBIX
ITOCJIEACTBUAN JIJIS1 OKPYKAIOIEW CPEbI;

8) HeHHOCTHHAYYHOTOTIO3HAHUSI:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTUSI HAYKH M  OOIIECTBEHHOM MPAKTUKH, T[OHUMAaHUE
MaTEMaTUYECKON HayKd Kak c(epbl YeIOBEYECKON NEesATETbHOCTH, ITANoOB €€
pa3BUTHSA " 3HAYUMOCTH JUISL pa3BUTHUA
IHMBUJIA3ALNH,0BI3ICHUEA3BIKOMMATEMAaTUKUUMATEMATUUECKONKYJIBTYPO KaK
CPEACTBOM IIO3HAHHWS MHUpPA, TOTOBHOCTb OCYIIECTBIISITh MPOCKTHYK) W
HCCJIEI0BATENIbCKYIO AEATEIBHOCTh MHANBUAYAJIBHO U B TPYMIIE.

METAINIPEAMETHBIEPE3YJIBTATbBI

BpesynbpraTenzydeHusiMaTeMaTuKHHAYPOBHECPEAHET000IIEro00pa3oBaHu
a1 y oOydaromierocs OyayT chOpMHpPOBaHbBI MMO3HABATEIbHBIC YHUBEPCATbHbBIE
y4eOHbIE JIEUCTBUS, KOMMYHUKATHUBHbIE YHHBEpCAJIbHbIE yueOHbIE ICHCTBUS,
PEryJISTUBHBIE YHUBEPCAJIbHBIE yUeOHBIC IEHCTBUSI, COBMECTHAS JIEATEITbHOCTb.

ITo3naBaTeIbHbICYHUBEPCAJIbHbICYUeOHbIEACHCTBUSA
ba3zoBblesiornueckueeicTBus:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMATHUYECKUX
OOBEKTOB, TOHSATHH, OTHONICHUH MEXKIy MOHATUSAMHU, (HOPMYITUPOBATH
oTpeeseHuUs
MOHATHIN,yCTaHABIUBATHCYIIECTBEHHBIMTTPH3HAKKIIACCU(UKALINN,0CHOBAHUS T
s1 0000ITICHUST M CPaBHEHU S, KPUTEPUU TTPOBOJIMMOTO aHAJIN3a;

BOCHPUHUMATh,(pOPMYIUPOBATHUIIPEOOPA30BBIBATHCYKACHUS : yTBEPAUTEN
bHBIC U OTPUIIATENbHBIC, EAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISIThMATEMAaTHICCKUE3aKOHOMEPHOCTH, B3aMOCBSI3UUTIPOTHBOPEUHS



B (haKkTax, JaHHBIX, HAOIMIOACHUSIX U YTBEPKIACHUSIX, MIPeIaraTh KpUTEPUHU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIL;

JIeJTaThBBIBOIBICUCTIONB30BAHUEM3aKOHOBIOT KM, 1€ TyKTHBHBIX UUHTYKTHB
HBIX YMO3AKIIOYEHUH, YMO3AKIIOYEHUH M0 aHAJIOTUH;

IPOBOUTD CaMOCTOSATEILHO JI0Ka3aTeIhCTBA MaTEeMaTUIECKUX
VTBEPKICHUH (MpsSMBbIE W OT MPOTHBHOTO), BBICTPAWBATh aPTYMEHTAITHIO,
MPUBOANTh TIPUMEPHl MW  KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKIIEHUS U BBIBOJIBI;

BBIOMpaTh CMoco0 perieHus y4dyeOHOM 3ajauu (CpaBHMBATh HECKOJBKO
BAPUAHTOB  PEIICHMS, BBIOMpPATH HauOoJiee MOAXOIAIIUA €  Y4ETOM
CaMOCTOSITEJIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3zoBblenccienoBare/bCKUe1eiCTBUSA!

M CII0JIb30BaThBOIPOCHIKAKUCCIIEA0BATEIbCKUHMHCTPYMEHTIIO3HAHUS,
(bopMyIHPOBATHBONPOCHL,(GDUKCUPYIOIHUETIPOTUBOPEUNE,TPOOIEMY, yCTaHABINB
aThb
HUCKOMOEHUaHHOE, POPMUPOBATHT UIIOTE3Y,aPTYMEHTUPOBATHCBOIOIIO3UIINIO,MHE
HUE;
MIPOBOIUTHCAMOCTOSTEILHOCTNIAHUPOBAHHBINIKCIIEPUMEHT, UCCIICIOBAHUETIO
YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTHUYeCKOro 0ObEeKTa, SIBJICHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SIBJICHUSMHU, MPOIIECCAMU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH OOOOIICHUSI U BBIBOJBI MO pe3yjIbTaTaM
POBEIEHHOTO HAOIIOJCHUS, HCCJIENOBAaHMs, OIEHUBATh JIOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIICHMIA;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE TMPOLECCA, a TAaKXKE BBIABUTATh
MIPEOJIOKEHUSI O €70 PAa3BUTHHU B HOBBIX YCIIOBUSIX.

Paboracundopmanueii:

BBISIBIIATHICPULMTHIMH(DOPMALIMHU, JAHHBIX,HEOOXOTUMBIX IJI51
OTBETaHABOMNPOC U JJIs PEIICHUS 3aa4uH;

BbIOMpAaTh  WMH(OpPMAIMI0O U3  UCTOYHHUKOB  paA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATHU3UPOBATh M HWHTEPIPETHUPOBATH HH(POPMALIHIO
Pa3IMYHbIX BUJOB U (HOPM Tpe/ICTaBICHUS;

CTPYKTYpUpPOBaTh MH(GOPMAILIMIO, TPEJCTABIATh €€ B pa3iIMuHbIX (hopMax,
WUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATh HaJEKHOCTD uHpopmauu o CaMOCTOSATENLHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KOMMYHI/IKaTI/IBHI)IGy'HI/IBepca.]'II)HbIeylleﬁHbIEIleﬁCTBl/lﬂZ

BOCIPUHUMATHU(OPMYIINPOBATHCYKICHUABCOOTBETCTBUUCYCIIOBUSMU U
HEeISIMH  OOILEHUs, SCHO,TOYHO, TPaMOTHO BBIPaKaTh CBOIO TOUKY3pEHUS B
YCTHBIXU ITMCbMEHHBIX TEKCTAX, JaBAaTh ITOSICHEHMS 110 XOIy PELICHUsS 3a1ayH,



KOMMEHTHPOBATH MTOJIyYEHHBIH PE3yNbTaT;

B X0J1¢ 00CYXJIeHUs 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIAEMOM TEMBI,
npoOiemMbl, pelaeMor 3ajJauu, BBICKA3bIBaTh WJIEU, HAICJICHHbIE HA TOUCK
pEIIeHUs], COMOCTABISATh CBOU CYXKJEHUS C CYXICHHUSIMHU APYTHMX YYaCTHUKOB
auanora, 0OHapy>KMBaTh pa3JInuue U CXOJICTBO MO3UIMH, B KOPPEKTHOU popme
(GopMyTHUpOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

NPEACTABIATh  PE3yNbTAaThl  pElIEHUs  3aJauyd,  HKCIIEPUMEHTA,
UCCJICIOBAHUS, MPOEKTA, CAMOCTOSITEIbHO BBHIOMPATh (POpPMAT BBICTYIUICHHS C
y4€TOM 3aJ1ay Mpe3eHTAIMU U 0COOCHHOCTEN ayAUTOPHUH.

PerynsiTuBHbIeyHUBepPCAJIbHbIeyUeOHbIeIeHCTBHS
Camoopranuzanus:

COCTaBJISIThILIAH,aJITOPUTMPEIICHHU3a]]a4H, BBIOUPATHECIIOCOOPEIICHUSCYUET
OM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PEIICHUI ¢ yUETOM HOBOW MHGOpPMAIIUHU.

CaMOKOHTPOJIb:

BIAJCTh HAaBbIKAMU I[IO3HABATEILHOM pEeQIeKCMM KaK OCO3HAHUS
COBEpIIIAEMbIX JIEUCTBUM U MBICIUTEIBHBIX IMPOIIECCOB, WX PE3YJIbTaTOB,
BIIQJIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS TpoIecca M pe3ynbTara
pelIeHus] MaTeMaTUYEeCKOM 3aj1auu;

NPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh TPU PEIICHUN
3alauyd, BHOCUTb KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX
00CTOSITEILCTB, JTAHHBIX, HAMJIEHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE pE3yJbTaTa IEJIU M YCIOBUSM, OOBSICHITH
NPUYUHBI
JOCTKECHUSIMIIMHETOCTHKCHUSIPE3YTbTaTOBACATEILHOCTH, HAXOIUTHOIITOKY, /12
BaTh OIIEHKY IPHOOPETEHHOMY OTIBITY.

CoBMecTHasIIEATEIbHOCTD:

MOHUMATHUHUCITOJIH30BATHITPEUMYIIIECTBAKOMAH THOMUUHIUBU Ty AIbBHOUPAO
OTHl TpPU pEHICHUH y4eOHBIX 3a7a4, MPUHUMATH II€1b COBMECTHOM
NEeATEILHOCTH, TUIAHUPOBATH OPTraHU3aIMI0 COBMECTHON paOOThI, pacpeIeisaTh
BUIBI pabOT, OrOBapUBATHCH, OOCYXKIATh MPOIECC M PE3yabTaT pPadoTHI,
0060011aTh MHEHUS HECKOJIbKUX
JII0JIeH; y9acTBOBATHBIPYIIIIOBLIXPOPMaxpabOThI(00CY K ACHIS,00MEHMHEHHIM, «
MO3TOBBICTIITYPMBI»THUHBIE ), BHITIOJIHATHCBOIOYACTHPAOOTHIMKOOPIMHUPOBATHCB
OW JIEHCTBHSI C JIPYTUMH YICHAaMH KOMAaHJIbI, OIIEHWBATh KA4eCTBO CBOETO
BKJIaJla B OOIIUI TPOJYKT MO KPUTEPUAM, CHOPMYITHUPOBAHHBIM YIaCTHUKAMHU
B3aUMOEUCTBHUSL.



IIpenMeTHBIEPE3yAbTATHIOCBOCHUSPAOOUEHITPOTPAMMBITNIO  MaTeMAaTHKE
IPEICTABJICHbI 110 rojlaM OOy4YeHUs B paMKax OTAEJIbHBIX YYEOHBIX KypCcOB B
COOTBETCTBYIOIUX pa3/ienax HaCTOSALIEH IPOrpaMMBl.



ITPOI'PAMMAYYEBHOI'OKYPCA
«AJITEBPANHAYAJTAMATEMATHYECKOI' OAHAJIN3A»

MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HamboJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MTOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAIbHYIO 0a3y IS
U3YYEHUS! BCEX €CTECTBEHHO-HAy4HBIX KYpCOB, a C JPYroil CTOPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE OOYyYaIOIINXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, 0OIIECTBO3HAHMS, UCTOPUH, CIOBECHOCTH U APYTHX
JUCUMIUIMH. B paMkax aaHHOTO y4eOHOro Kypca OOydaroIiuecs OBJIaJIeBalOT
YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM Hayku, Kotopas (OpMyJIHUpPYET CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalih3a 3aKja/IbIBaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTHSI PKOHOMUKHU U OOIIECTBEHHOU KU3HH,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX VISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XH3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMH KOHCTPYKIHUSMHU aireOpbl U MaTeMaTUYeCKOTO aHaju3a pa3BUBAET
YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHHHOCTb, JOKa3bIBaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKIIUUA U PACCYXIaTh JEAYKTHBHO, HCIIOIH30BATh
00001IIeHNEe W KOHKPETH3allUi0, a0CTparupoBaHUE U aHAIOTHIO, (OPMHPYET
KPEATUBHOE U KPUTUUECKOE MBIILICHHE.

B xone u3ydyenus ydueOHOro kypca «Ainredpa M Hadyaja MaTeMaTHYECKOIO
aHajau3a» OOydYarolluecs IMOJy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOATEILHOTO TTOCTPOCHUSI MAaTEMAaTUYECKUX MOJIeNIEH PeasIbHbIX CUTYaIluH,
WHTEPIpPETAlUA  TIOJYYCHHBIX  pEIIeHWH, 3HAKOMSATCS €  MIpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TPHUPOJE, HAyKe U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOPaMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBHBIM BOCIIUTATENIBHBIM MOTEHIIMAIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEATEeIIbHOCTH, TpeOyromed MpoAOIKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3yJbTar.



B ocnoBe wmeroauku oOyueHus aireOpe M HadajlaM MaTEMaTHYECKOTO
aHallM3a JCKUT ACSITebHOCTHBIN MPUHIUI 00yUYESHHUS.

B crpykrype yueOHOro kypca «Aurebpa M Hadajga MaTeMaTH4YECKOIrO
aHaJIN3a» BbIIEICHBI CIEAYIOUINE COAEPKATEIbHO-METOANYECKUE TUHUM: «YHucna
Y BbIUKCIEHUD», « DyHKINU U rpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauaia
MaTeMaTHYeCKOro aHanu3a», «MHoxkecTBa ©  Joruka». Bce ocHOBHbIE
COJEPKATEIbHO-METOANYECKUE JIMHUM HW3Yy4YaloTCs Ha MNPOTSHKEHUU JABYX JIET
oOyueHHusi Ha ypOBHE CPENHEro OOIero oOpa3oBaHUs, €CTECTBEHHO JOIOJIHSIS
Jpyr Ipyra U MOCTENEHHO HACHINAsACh HOBBIMM TEMaMU U pasjenaMu. J[aHHBIHI
yU4eOHBI KypC SIBISIETCS MHTETPAaTUBHBIM, TIIOCKOJIbKY OOBEIUHSIET B cebe
COJEp)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX JUCIMIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMaTHUYECKUM aHalIu3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
jgoruka u apyrue. [lo Mepe Toro kak oOyuaromiuecs OBIaJeBalOT Bc€ Oosee
MIMPOKUM MATEMAaTHYECKUM allapaToM, Y HUX MOCIEN0BaTeNIbHO (popMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOMTh MATEMaTHYEeCKyl0 MOJENb pealbHOI
CUTYaIluH, IPUMEHATh 3HAHUS, MOJTYYCHHbIE TIPYU U3YYCHUH y4eOHOTO Kypca, IS
pELICHUsI CaMOCTOSITENILHO CHOPMYIMPOBAHHOW MaTEMaTUYECKOM 3a/1a4uu, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

ConepxarenpHO-MeTOIMYeCcKass JUHUS «UHcia W BBIYHCICHUS) 3aBEpIIacT
¢bopMHpOBaHNE HABBIKOB MCMOIB30BAHUS JACUCTBUTEIBHBIX UMCEN, KOTOpOE OBLIO
HA4YaToO Ha YpOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpenHero oouero
oOpazoBaHus 0co0O€ BHUMaHuWE  yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMoHaNIbHBIX BBIUMCICHUM, BKJIIOYAIOMIMX B C€0sl MCHOJB30BAaHUE Pa3IMUHBIX
dbopM 3ammcu ymcna, YMEHUE JAeNaTh NPUKHUIKY, BBINOJHATH MPHOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YWCIIOBBIC BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMoOHaNbHBIX M JCHCTBUTENBHBIX  YHUCEJ  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHBIE €My CIeNu(pUISCKUEe 3aqaud W ONEepaluu: JeJCHHe Haleno,
OTEPUPOBAHUE OCTAaTKaMH Ha MHOXKECTBE IIEJBIX 4YHCEN, O0coOble CBOMCTBA
palMoHANbHBIX M HUPPAIMOHATIBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKKe
U3BJICUCHHE KOPHSA HATypaJbHOM CTENEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTensHOMY PACHIMPEHUIO KpPyra HCIOJB3YEeMbIX YHCEN U
3HaKOMCTBY C BO3MOXKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3jNuHbIX 33734
dbopMupyeTcsi IpeaCTaBICHUE O €IUHCTBE MATEMAaTUKU KaK HayKu U €€ poJiH B
MOCTPOCHUU MOJIEJEeH pEeaJbHOTO MHUpA, MIMPOKO HCIOJIB3YIOTCA 0000IIeHue |
KOHKpETH3aIHsl.

Jluaust «YpaBHEHHSI W HEPABEHCTBA» peaU3yeTcs Ha MPOTSHKCHHH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM



pasznene IlporpamMMbl IpPEenyCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3anad. B
pe3ynbrare OOydYarolIMecs OBJAACBAIOT PA3JIMYHBIMH METOJAMH  PELICHHUS
pallMOHANBHBIX, HPPALMOHANBHBIX, TOKA3aTeNbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUUECKUX YpPAaBHEHMM, HEPABEHCTB M CHUCTEM, a Takxke 3ajady,
cojepKalux mapaMerpsl. lloydeHHbIE yMEHHS IIMPOKO HCIOJIb3YIOTCA MpPH
UCCIIeNOBaHNH (DYHKIMA C TIOMOIIBI0 TTPOU3BOAHON, TP PEIICHUH MPHUKIATHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJCHUE HAauOOJIBIINX U HAUMEHBIINX 3HAYCHUN (QYHKIUU.
JlanHasi conepxkaTesbHasi IMHUA BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl MO  ¢opMysnaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppaIMOHATBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TAKXKE BBIPAKCHUM,
coJlepKallluX CTeNeHu W Jiorapudmsel. brarogaps u3ydeHUIo0 anredpandeckoro
Marepuajia MPOUCXOJIWUT  JajbHEWIEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOrO MBIIUICHUSI O0y4YaroIuXcsa, (OPMUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccyxJIeHui, paboTbl C  CHMBOJBHBIMM  (OpMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEN B BHJI€ PAaBEHCTB U HEPABEHCTB. Anre0Opa
npeiaraet 3(P(EKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHbIX 33J1a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKA HAYKH.

ConepxkatenbHo-MeToanueckass JuHUA «DyHKuMM U rpaduKu» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSIMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCTh U3yUeHUs MaTepuana. M3ydeHue cTeneHHoH,
MOKa3aTeNIbHOM, JIOrapu(PMUIECKON 1 TPUTOHOMETPUIECKUX (DYHKITUH, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIIUU NJIsl pelIeHus 3a7a4 U3 APYruX yueOHBIX
NPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAJIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHWI U HepaBeHCTB. IIpu »ToM OoOJbIIOE BHUMaHUE
yaensercs GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpPMyJaMu 3aBUCHMOCTH MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyYCHHbIE (YHKIIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
W HaBBIKOB, IO3BOJISIIOIIMUX BBhIpaXXaTh 3aBUCUMOCTH MEXIy BEJIMYUHAMHU B
paznuuHoOi (dopMme: aHaTUTUYECKOM, rpaduyeckoi u cioBecHoi. Ero msyuenwue
CIIOCOOCTBYET Ppa3BUTHIO aJNTOPUTMHUYECKOTO MBINIJICHUSI, CIOCOOHOCTH K
0000IIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaius3ay MO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYT KaK MaTeMaTHYECKHX, TaK U MPUKIIATHBIX 3a/1ad,
JIOCTYITHBIX OOYYalomMMCs, TaK KaK y HUX TOSBISIETCS BO3MOXXHOCTh CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAYCHUS, BBIYUCIITH TUIOMAAu (PUryp u oO0bEMBI TEJ, HAXOAWTh CKOPOCTH H
YCKOpeHHsl TpoleccoB. JlaHHas coaepkarenbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHUSI MAaTeMaTHYEeCKUX MOJeNiell pealbHbIX CUTYyaluH,



MO3BOJISIET HAXOJWUTh HAWIydlllee pPEIICHNEe B TMPUKIATHBIX, B TOM YHCIE
COITMAILHO-2KOHOMUYECKHUX, 3a7a9aX. 3HAKOMCTBO ¢ OCHOBAMH MaTEMaTHYECKOTO
aHajgu3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTo, (OPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBIIIJIEHUS, (POPMUPOBAHUIO YMEHHUN paclio3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTHK{A B HayKe, TEXHUKE W HMCKyccTBe. OOydaroniuecs: y3HalT O
BBIJIAIONTUXCSI PE3ysbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTeapHO-MeTOANYeCKas JIMHUS «MHOXeCTBa U JIOTHKa» BKIIIOYACT B
ceOs PJEMEHTBHl TEOPUHM MHOXECTB M MaTEeMaTHYEeCKOH JIOTUKHU. TeopeTHko-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIIKOJIPHOM MaTEeMAaTHKU
W TIpeIaraloT HanOoJiee YHUBEPCATBHBIA SI3bIK, OOBECTUHSIONMINA BCE pa3/eibl
MaTeMaTUKH M e TNPWIOKEHWM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTHYECKHE
JUCIMIUIMHBL W WX TPWIOKEHHS B eauHoe Ienoe. I[loaToMy BakHO JaTh
BO3MOYKHOCTh OOyYarIIeMyCss ITOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMECHHOW MAaTEMaTHKH W HCIIOJIL30BATh €TO JJISi BBIPAKCHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKW KaK HayKd CJeAyeT IpPHU3HAThH
CBOMCTBEHHYIO €l CTpPOTOCTh OOOCHOBAaHMM U CJEJOBAHUE OIpPEACIEHHBIM
nmpaBWJiaM  TMOCTPOSHUS  JIOKA3aTelIbCTB.  3HAKOMCTBO € DJEMEHTaMu
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET pPAa3BUTHIO JIOTHYECKOTO MBIIUICHUS
0Oy4JaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHYCCKUX
npaBuil, GOPMUPYET HABBIKM KPUTHUECKOTO MBIIICHHS.

B yueOHOM Kypce «Anrebpa W Havalla MaTEMaTHYECKOTO aHaJln3ay
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOICIHPOBAHUS, KOTOPBIC MPU3BAHBI
criocoOCTBOBaTh (HOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3TUX MOJENEH C TOMOIIBIO ammapara aireOpbl |
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpETAIluy IOJyYCeHHBIX pe3yJIbTaToB. Takue
3aJTaHUs BIUICTCHBI B KQXK/IBIN U3 pa3AeiiOB MPOrpaMMBbI, TOCKOJIbKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pEIICHUH  PCATbHBIX  NPAKTHYCCKUX  3a1ad  OOydJaronIuecs  pa3BHBAIOT
HaOJFOATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJIb30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETU3UPOBATH  MPOOIEMy.
JlesarenbHOCTh TI0 (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCe U3YyUEHHUS BCEX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEeMaTHYECKOTO aHATU3ay.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa ¥ Hadajga MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BBIYUCICHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOILICHTHI,
OeckoHeuHbIe TMepuoandeckue Apoou. Ilpumenenue npobOeld W TPOIEHTOB IS
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHOM KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omnepanud ¢ JIGUCTBUTEIBHBIMH  4ucCIaMUA.  Moayib
JEUCTBUTENLHOTO YHUCIa U ero cBoicTBa. [IpubnmkEHHbIC BHIYMCIICHHS, TIPABUIIA
OKpYTJICHUS, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BIYMCICHUM.

Crenenb ¢ 1enbIM mnokaszaresieM. buHom Hprotona. Hcnosib3oBanue
MOAXOSIIEH (OPMBI 3aMUCH ACHUCTBUTEIBHBIX YUCEN JJISI PEIICHUS MTPAKTUYECKUX
3a7a4 ¥ IIPEACTABJICHUS JAHHBIX.

ApudmMeTrueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHb C panvoOHAJIBHBIM I[IOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. [leciTUuHbIE U HATypaJIbHbBIC
JorapupMsl.

CuHyC, KOCHMHYC, TAHI€HC, KOTAHI€HC YHMCJIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxmecTBa U TOXKIECTBEHHBbIE TIpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE YpaBHEHMS M YpaBHEHHs-CIEeACTBUA. HepaBeHCTBO,
pEIIICHUE HEPABEHCTRBA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEPAaBEHCTB. MHOTOYIECHbI OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3y. MHorowiensl ¢  UEJIBIMU
ko3 unmentamu. Teopema Buera.

[IpeobpazoBaHus YUCIOBBIX BBIPAKEHUM, COACPKAIINX CTETICHU U KOPHHU.

HNppaunonanbHbie ypaBHEHUS. OCHOBHBIE METO/IbI pelieHus
VPpalHOHAIBHBIX YPABHEHUMN.

[TokazarenbHble ypaBHEeHHS. OCHOBHBIE METOJbI PEILICHHS IOKa3aTEIbHBIX
YPaBHEHHUM.

[IpeobpazoBaHne BRIPAKEHUH, COJIEPKAITUX JIOTaPUDMBI.

Jlorapupmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI perieHus
Jorapu(pMHUECKUX YpaBHEHHIA.
OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHU. Pellienne TpuroHoMeTpuuecKux ypaBHEeHU .



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKUH CMBICI H
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4ad C I[OMOULIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccinenoBanume TMOCTPOEHHOM MOZENU C
MOMOILBIO MaTPHULL U ONPEETUTEINIEH.

[locTpoeHue MaTeMaTUYECKUX MOJENEN PEalbHOM CHUTyallUH C ITOMOUIBIO
YpaBHEHUII U HEpaBEHCTB. lIpruMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHOMN
YKU3HH.

@OyHkuuu U rpadpuku

OyHkius, crnocodbl 3amaHus (QyHkiuu. B3auMHO o0patHbie (QYHKIUU.
Kommnosumms pyskiuii. I'paduk  QyHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ysnkun. IIpomMexxyTku MOHOTOHHOCTH (PYHKUMH. MakKCUMyMbl U MUHUMYMBbI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpOOHO-TIMHEWHasT (YHKUMU. DIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpaUKOB.

CrenenHas (pyHKLMS C HaTypaJbHBIM U II€JIbIM MOKa3zateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHU Kak (YHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[lokazaTenbHass u jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YPABHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

OYHKIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajmsa

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs ITOCJIENOBATCIBHOCTEH. MeTox
MaTeMaTU4eCKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYCHHbBIC
nocyen0BaTeIbHOCTH. MICTOpHsT BOSHMKHOBEHUSI MAaTeMAaTHYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
MPOTrpeCCrr. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio €. @opmyiia CI0KHBIX
npoueHToB. Mcnonb3oBaHWE TMPOTPeccUr JUIsl  PELIeHUs pealbHBbIX —3a/1ay
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKH pa3pbiBa. ACHMITOTHI
rpaduxoB ¢ynkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Merton
VMHTEPBAJIOB JUIsl PEIICHUS HEpPaBEHCTB. lIpuMeHeHHe CBOMCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

[lepBas u BTOpas npousBoanbie GyHKIUU. Onpenenenre, reOMeTpUIECKUn U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKIHU.

[TpousBoguble  snmemeHTapHbIX — ¢QyHkOuil.  IIpou3BogHass — cymMBlI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHoOXecTBO, oInepald HaJ MHOKECTBAMM M HX CBOWCTBA. Jluarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHMS PEaNbHBIX MPOLECCOB M SBJICHUW, NPHU PELUICHUH 3a1ad W3 JPYrux
y4€OHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, CIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucaa v BBIYMCICHUA

HarypanbHbie u nenble yncna. [[pumMeHeHne MpU3HAKOB JIEIMMOCTH LIEJIBIX
yycen, HauOombIuid oO0mui aenutens (mamee — HOJl) m HammeHbimee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurma EBkiuaa i pemeHus
3a/1ay B LEJbIX YHCIIAX.

Kowmrmnekcuble uucia. Anredpanueckass W TPUTOHOMETpHYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hclia. ApupMETHYECKHE Omeparuu ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHMs U HEPABEHCTBA

CucrteMa ¥ COBOKYIMHOCTb YpPaBHEHUW U HEPABEHCTB. PaBHOCWUIIbHbBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHMH C  MOMOILBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHrne TpuroHoMeTprU4eCKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIIECHUS TIOKA3aTeNbHBIX U  JIOTApU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS UPPALTMOHATHHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[Ipumenenne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 pa3luYHbIX Oo0JacTeld HayKd M peajbHOU
YKW3HU, UHTEPIIPETALIMS IOJYYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpruueckre QyHKIIUU, UX CBOMCTBA U IPAPUKHU.

['padrueckne mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIUH A7 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPHU PEUICHUW 3aady U3 JIPYTUX Y4EOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

[IpumeHeHne Mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHM HA MOHOTOHHOCTb H
skcTpeMyMmbl.  Haxoxxaenue  HauOoNblIero W HAaMMEHBLIEr0  3HAYEHUU
HEIMPEePbIBHON (DYHKLMU HA OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM Uil HAXOXKICHUS HAWIYYIIEero pEILICHUS B
IPUKIAJAHBIX 3aJadyax, JUIsl OIpPEIENICHHs CKOPOCTM W YCKOPEHHMs Ipolecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPa3HBIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuua.

[IpumeHeHnue uHTErpana s HaXOXACHUS IUIONIaJed IJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuanbHbIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB C€ MOMOLIBI0 U depeHIInaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA O00yUYaOIIETOCs] KaK aKTUBHOTO |
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAYp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUUCKOM MAaTE€MaTHUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, THUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEIbHOCThIO YYE€HOr0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs OSCTETUKY MaTEeMaTHUUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHHUM, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHA H
OTIIbIXa, PEryisipHas (U3NYecKass aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AESATEILHOCTHIO;

6) TPyA0BOT0 BOCIIUTAHUSI:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHATIBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccu W peanu3oBbIBATH COOCTBEHHBIE >KHU3HEHHbBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1ady MaTeMaTHYCCKON HaIpPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(OPMHPOBAHHOCTh  JKOJIOTMUYECKOW KYJBTYPhl, TIOHUMAaHWE BIUSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE III00aIbHOTO XapaKTepa KOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karolel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTUYECKOW HayKHh Kak c(epbl 4eToBEUECKOW IesATEeNbHOCTU, 3TanoB €€
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh IMPOEKTHYID M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJIMBUIYJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEC YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

ba3oBble jornueckue aeiicTBU:

BBIBJISITh M XapaKTEpPU30BaTh CYILECTBEHHBIE MPU3HAKKM MAaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OIpeJeNeHNs MOHATHI, YCTAHABIMBATh CYLIECTBEHHbBIN MPU3HAK KiaccU(UKaIUH,
OCHOBAaHMSI 17151 0000IIEHHS U CPAaBHEHHSI, KPUTEPUHU TPOBOJMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (popmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHUYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUN 110 aHAJIOTHH;

MPOBOJUTH CAMOCTOSITENIHHO J10KA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUIM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPHpPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 pemieHnss y4eOHOW 3adaud (CpaBHHUBATh HECKOJIBKO
BapMAaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ y4EToM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPUEB).



ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:

UCIIOJIB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT TO3HAHUS,
dbopMmynaupoBaTh  BOINPOCH,  (GUKCHpPYIOUIME  MPOTUBOpEUHe,  MpoodseMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHKE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, sSIBJICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX 1y 00bEeKTaMU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENBEHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
MPOBENCHHOTO  HAOMIONCHMS, WCCIECNOBAaHUS, OICHUBAThH  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJIOB U 000OIICHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE MPOLECCA, A& TAKKE BBIIBUIaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAIIMK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BOIIPOC U JIJISI PEILICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTaBISITh €€ B pa3duyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaJEXKHOCTh uHbopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaAJIbHbIE Y4eOHbIe AeHCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHBIX N IIMCBMCHHBIX TCKCTaX, daBaThb ITOSICHCHHS IIO XO)Iy pCH_ICHI/IH 3aga4u,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B X0/€ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4d, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘laCTHI/IKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3WIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

npcacCTaBJATh pGBYJIBTaTBI peuiCHusd 3a4a4r, SKCIICPUMCHTA, UCCICAOBAHNA,
MIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHMS € YYETOM 3aaad
MIPE3EHTAIMNA U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHbIe YyueOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOJKHOCTEH, apTyMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(GOPMAITHH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTaTOB, BIAICTh
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yibTaTa pPeIIeHUs
MaTeMaTHYECKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TMPH PEIICHUU 3a]1a4H,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHATH MPUUUHBI
JOCTIDKCHHSI U HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHAOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYINECTBA KOMAHJAHOW W WHAWBUIyaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUIBl pabOT, JOrOBapUBaThCs, OOCYXJaTh TMPOLECC M Ppe3yJdbTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IpynmnoBbIX ¢opmax paboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJEHAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kuacce oOyyarouiuiicss MOJYYUT CIEIYyIOIINE
IpPEeIMETHBIE PE3yJIbTAaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTrO aHaIU3a»:

Yucia ¥ BIYMCICHUSA:

CcBOOOJHO OINEpPUPOBaTh MOHATUAMM: PALMOHATIBHOE YHCIIO, OECKOHEYHas
nepuoauyeckass JIpoOb, MPOLEHTHI, HPPALMOHATBLHOE YHCIO, MHOXECTBA
palMOHANBHBIX U IEUCTBUTENIbHBIX YHCEN, MOYJIb JEHCTBUTEIBLHOTO YHCIIA;

OPUMEHATh JpOoOM M TPOLEHTHI JUIsl PEIIeHHUs NPUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOU KU3HH;

OPUMEHATH NPUOIMKEHHBIE BBIYUCICHUS, TPABUIIA OKPYTJICHUS, IPUKUIKY U
OLICHKY PE3yJbTaTa BBIYNCIICHU;



CcBOOOJIHO OMEpUPOBATH TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCITOJIB30BAaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHBIX;

CBOOO/IHO OIEpUPOBaTh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOIHO OIEpPUpPOBaTh MOHATHUAMU: JIOTapUPM UHCIa, IECITHUUHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC
YUCIJIOBOTO apTyMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHHYC M ApKTAHTEHC YHCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJIHO OIEpPUPOBATH MOHIATHSAMU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO,
PABHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pAallMOHAJIBHBIX YPAaBHEHUM, IIPUMEHATH METOJ HHTEPBAJIOB Ul PELICHHUS
HEPABEHCTB;

CBOOOJHO OINEPUPOBATH IMOHATUAMH: MHOTOWJIEH OT OJHOW IEPEMEHHOM,
MHOTOWIEH C UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSThH
JIeJIEHNEe MHOTOYJIEHAa HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUIS pEeLIeHus 3aad4;

CBOOOJIHO ONEpUpOBATh MOHATUSAMU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpUlla, OMPEAECIUTENIb MAaTpUlbl 2 X 2 W €ro TreOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIYKCICHHS €r0 3HAYEHUS,
IIPUMEHATh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBbl JIMHEHHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIbHBIE CUTYAllMU C MIOMOILBIO CUCTEMbI JJUHEHHBIX YPABHEHUH,
MCCIIEI0BATh IIOCTPOEHHBIE MOJEIH C IOMOLIBIO MAaTpUL] U OIpEACIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UJIsi NpeoOpa3oBaHMS
BBIPAKCHUM,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTENIEM;

UCIOJIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKECHUM;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
MIEPEXO0/I0B WIIA OCYIIECTBIISASI IPOBEPKY KOPHEH;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYECKre GOopMyIIbl JUIs TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHMUIA;

CBOOOJTHO OMEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh  HeoOxoaumble  (HOPMYJIBI  JIJII  pPEIICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI;

MOJICJIUPOBATh pEalbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIDOKEHUS, YpAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/laud, MCCIIEI0BaTh
MOCTPOEHHBIE MOJIEJH C UCTIOIb30BAHUEM alllapaTa anreopsol.

DOyHKUMH U TPaPuKu:

cBOOOHO OMEpPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3aaHusl (QyHKIHUH,
B3aMMHO O0OpaTHble (QPYHKIUHU, KOMHOO3MIMUSA (QYyHKUMKA, Trpaduk QyHKOUH,
BBITNOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKoB (PyHKUINA;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUH QPYHKINUU, HYTH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOMIHO OMEpUPOBaTh TMOHATHSIMH: UYETHBIE H HEUETHBIE (DyHKIUH,
nepuoanyeckre (QyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAaKCUMyMBI U
MUHUMYMbI (pyHKLIMM, HaumOOJblllee M HaUMEHblee 3HaueHUue (YHKIUU Ha
IPOMEXKYTKE;

cBOOOHO ONEpPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HaTypadbHBIM U
HEeNBIM TOKa3zareiaeM, rpapuK CTENeHHOW (PYHKIHH C HATypPaJbHBIM U IEIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTeneHW Kak (yHKIMH OOpaTHOM CTENEeHH C
HATypaJbHBIM MOKa3aTeJIeM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKINH, BBITIONHATH JIEMEHTAPHOE HCCIIE0BaHUE U IOCTPOCHHUE UX TPAPHUKOB;

cBOOOZIHO OMEpHUpPOBATh MOHATHSIMH: IOKa3aTelbHas M JorapudmMuyeckas
byHKIUHA, UX CBOWCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA JJIs PEIICHUS
YPaBHEHU;

CBOOOJIHO OMEpUPOBATHh TOHATUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
oTpe/ieNieHue TPUTOHOMETPUUECKUX (YHKIUI YHMCIOBOTO apTyMEHTa,;

UCTIONB30BaTh rpaduku  GYHKIUN JUId  HWCCIEAOBAaHUS TPOIECCOB U
3aBHCHUMOCTEH NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauajia MaTeMaTH4eCKOro aHaJIn3a:

cBOOOMHO ONEpUPOBATHh TOHATUSAMHU: apuMeThdeckas U TeoMEeTpUUecKas
nporpeccusi, 0eCKOHEYHO yOBIBArOIasi reOMETpUUecKasi MPOTrPeccus, TMHCHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTaHTE;

UCTIONB30BaTh MPOTPECCUU I PEIICHUS PEaNbHBIX 3aJad TPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
IIOCJIEN0BATEIbHOCTEM, MOHOTOHHBIE M OIPAHWUYEHHBIE II0CIEAOBATEIBHOCTH,
IIOHUMAaThb OCHOBBI 3apOXKACHUSA MAaTEMaTHYeCKOro AaHalM3a Kak aHalausa
OECKOHEYHO MaJbIX;

CBOOOJIHO OMNEpPUPOBATh TMOHSATHUSMHU: HENPEPbIBHBIE (DYHKUIUU, TOYKHU
pa3pbiBa rpaduka QpyHKINK, aCHMIOTOTHI Tpaduka QyHKINM;

CBOOO/IHO OIEpUpOBaTh MOHATUEM: (QYHKIUs, HENpEpbIBHAs Ha OTpPE3KE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIlEpUpOBaTh IOHATUSIMU: TIEpBasl U BTOpas IPOU3BOJHBIC
byHKIMH, KacaTenbHas K TpaduKy QyHKIIIH,

BBIYHCIIATh MTPOU3BOAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO U KOMIIO3HUIIMH
IBYX (YHKIUH, 3HaTh IPOU3BOJIHBIEC AIIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3MUECKHI CMBICT MPOU3BOJHON IS
pemeHus 3aaad.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh MOHATHSMHU: MHOXECTBO, ONEpalMy  Haj
MHO>KECTBaMU;

HCITOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar JUisl ONMCaHNs pealbHbIX
IIPOLIECCOB U SIBJICHUM, IPU PELUICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MTPEIMETOB;

CBOOOJHO OIEPUPOBATH MOHATUAMHM: OIpPEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTU4YECKOT0 00bEKTA, 10Ka3aTeIbCTBO, PABHOCUIIbHBIC
YPaBHEHUS U HEPABEHCTBA.

K xoniy oOyuyenuss B11 Kkjacce oOydYaromuics TOJYYUT CIEIYIONTUE
IpPEeAMETHBIE PE3yJIbTAThl MO OTAEIbHBIM T€MaM pabouell mporpamMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOrO aHaIU3a»:

Yucia ¥ BbIYHCICHHSA:

cBOOOZIHO OMNEpUPOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJIO€ YHUCIIO,
MHO>KECTBA HATYypaJIbHBIX M LEJbIX YUCEN, MCIOJIb30BATh MPHU3HAKHU JIEIUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHbIX uncen s peleHus 3a1ay, IPUMEHSTh
anroput™m EBkinna;

cBOOOJIHO OMNEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alHiChIBaTh
HaTypaJbHbIE YMCIIA B PA3JIMYHBIX TIO3UIIMOHHBIX CHCTEMAX CUHMCIICHHUS,

CBOOOJHO OMEpUPOBATh MOHATUAMH: KOMILJIEKCHOE YHUCIO M MHOXECTBO
KOMILJIEKCHBIX YHMCEJl, MPEJCTaBIATh KOMIUIEKCHBIE 4YMclia B anredpanyuecko u
TPUTOHOMETPUUECKOI (hopMe, BBIMIOJIHATH apu(METHUECKHE ONepaly ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



cBOOOJIHO OMEpPUPOBATH MOHATHUSAMU: HPPALMOHANBHBIE, TOKAa3aTENbHbIE U
Jorapu(MHUUECKUe HEPAaBEHCTBA, HAXOAUTh WX PEUICHUS C  TOMOIIBIO
PaBHOCHWJIBHBIX MTEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEM TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHSATh  HEoOXoaumble  (HOpPMYJNBI 1 PEIICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
jorapuMUUYECKUX YPaBHEHHUI U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
COJZIeprKallle MOYJIM U TapaMeTPhl;

IPUMEHSATH TpaduuecKre METOAbI JJI PEIICHHUs YPAaBHEHUN U HEPABEHCTB, a
TaKXK€ 3a/1a4 C [MapameTpaMu;

MOJIEJIMPOBaTh pEajlbHble CHUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIPDAKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara aureopsl,
VHTEPIPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT.

DyHKIUHN U TPAPUKHU:

CTpPOUTHh TpaduKU KOMMO3UIMU (QYHKIUH C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHWH W  HEPABEHCTB HA
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOZIHO OINEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
yHKUMH;

OpUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havaja maTeMaTH4eCKOro aHaJu3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUIsl UCCIEN0BaHUs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXOJUTh HauOOJbIIee U HAMMEHBIIEE 3HAUCHUS (DYHKIIMM HENPEPHIBHOW Ha
OTpE3KE;

WCIIOIB30BaTh NPOU3BOAHYIO JUI HAXOXKACHUS HAWIIY4dIlero peleHus B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIbHO-DKOHOMUYECKHMX, 3aJadax, i
ONpEJENeHUs] CKOPOCTH W YCKOPEHHs Mpolecca, 3aJaHHOro (Gopmynol wiu
rpaduKom;



cBOOOJIHO OMEpUPOBaTh TMOHATUSIMHU: [EPBOOOpa3Has, ONpeAeHEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKUIMHA ¥ BBIYHUCISATH
uHTerpai no popmysne Herotona-JIeitonuna;

HAXOJUTh TJIOMIATHN MIOCKUX (QUTYp U OOBEMBI TEJl C TOMOIIBIO UHTETPaa;

MMETh IPEACTABICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM HA INPUMEPE
coctaBieHus TudepeHInaIbHbIX ypaBHEHUH;

pelarh NPUKIAIHbIE 3aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
bu3nYecKoro xapakrepa, Cpe/ICTBaMi MaTEMaTHUYECKOTO aHAJN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyectBo 4yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusbie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHO0K€eCTBO JIeHCTBUTEIBHBIX YUCEIL.

1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1 http://school-
HepaBeHCTBA. CUCTEMBI JIMHEUHBIX collection.edu.ru/
YpaBHEHUU

5 Oynkuuu U rpadpuku. CreneHHas GyHKIHS C 12 1 http://school-
LEJIBIM IT0Ka3aTeIeM collection.edu.ru/

3 Apudmernaeckuii KOpeHb N-0i CTENCHN. 15 1 http://school-
HppaunoHaibHbIe ypaBHEHUS collection.edu.ru/

4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1 http://school-
YpaBHEHUSA collection.edu.ru/

5 Jlorapudmuueckast pyHKIHS. 18 1 http://school-
Jlorapudmuueckue ypaBHEHUS collection.edu.ru/

6 TpuronomeTprdeckue BbIpaXEHUs 1 29 1 http://school-
YpaBHEHUSA collection.edu.ru/

http://school-

7 [TocnenoBaTeTbHOCTH M IPOTPECCUN 10 1 collection.edu.ru/

http://school-

8 HenpepriBabie pynkuu. [IponsBoanas 20 1 collection.edu.ru/

9 [ToBTOpeHnue, 060061IeHNE, CUCTEMATH3AUS 5 5 http://school-

3HAHUH

collection.edu.ru/
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11 KJIACC

KonuyectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabusie IIpakTuuyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 HccnenoBanue GyHKIMMA ¢ TOMOIIBIO 99 1 http://school-
MPOU3BOIHOM collection.edu.ru/
http://school-
2 [TepBooOpasHast 1 HHTETpa 12 1 collection.edu.ru/
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1 http://school-
TpuroHomeTpuyeckre HEpaBeHCTBA collection.edu.ru/
4 HppannonaibHbie, MoKazaTebHbIE U 24 1 http://school-
norapu(MHYECKUE HEPABECHCTBA collection.edu.ru/
5 KommniekcHbie uncna 10 1 i ://S.C hool-
collection.edu.ru/
6 HarypanbHble 1 11enbie yncia 10 1 i ://S.C hool-
collection.edu.ru/
Cucremsl palluOHAIBHBIX, HPPAITMOHATBHBIX htt:/ischool
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1 THLISUNO0™
. collection.edu.ru/
ypaBHEHUN
http://school-
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HNPOI'PAMMAYYEBHOI'OKYPCA«I'EOMETPUS»

IMNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEIrO
o0miero o0Opa3zoBaHMsl, TAK KaKk 00€CIIEYUBAET BOZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPaBIECHHOCTH W IPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MBbIIUIEHHE,  (QOpPMHPYEMOE  MNpU  U3YYEHUU
OOy4aIOIUMHUCS MOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3a/a4, YMEHHME BBIIBUTaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEIACTBEHHO
UCITIOJIB3YIOTCSl TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAYYHOI'O LMKJIA, B YaCTHOCTHU
dbuznyecKkux 3aaad.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOyyarommxcs mpu
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHOMN obmactu «MaremaThka u
uHpopmaTtrka»  yepe3  oOecleYeHHUE  BO3MOKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBI3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[TpuoputeTHBIMH 3aJauyaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YPOBHE,
pPaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (QUIrypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIe SIBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUIHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpHUH;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B pEAbHOM
MUpE MHOTOTPaHHUKMA M Te€Ja BpaLIEHUs, KOHCTPYUPOBATH TI'€OMETPUYECKHE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpHUil, POpMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJCHNUN PACCYXKIACHUM;



dbopMHupoBaHUE yMEHUS BIAACTh METOJAMU JOKA3aTeIhCTB W aJITOPUTMOB
peIIeHNs, YMEHUS WX TMPUMEHSATH, MPOBOJUTH JOKA3aTEIbHBIC PACCYKICHHS B
XO/JI€ PEIICHUs CTEPEOMETPUUECKHX 3a/1a4 U 3a]1a4 C MPAKTUYECKUM COJIEpKAHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeIbCTB  IPH
000CHOBaHUY MaTEMAaTUYECKUX YTBEPKICHUN W POJIM aKCHOMATHKH B MPOBEICHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEM 00y4YaromMxcs, MOo3HaBAaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUU;

dbopmupoBanre (DYHKIIMOHATLHONH TPAMOTHOCTH, PEICBAHTHOW TE€OMETPHH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YUECHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIUPOBAHUST PEATbHBIX CHUTYaIllMid, HWCCIICIOBAHUS ITOCTPOSHHBIX MOJEIEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBistoTCs:  «[IpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukun», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YyMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIUIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
MPOrpaMMBbl, pacHpeleNEHHBIM IO ToJaaM OOYYeHHS, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIBHBIM BOIPOCAM O0yUarOIInecs
oOpamaniuch HEOJAHOKPATHO. JTO TMO3BOJSET OPraHW30BaTh  OBIAJCHUE
r€OMETPUICCKUMH MTOHSATHSIMH M HaBBIKAMH TTOCIJICIOBATEIBLHO U IMTOCTYMATEIIBHO, C
COOJTFOICHUEM TPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN 00YJaIOUUXCs, PACIIUPSISL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus i auddepeHuHaniu  00ydeHUs, IMOCTPOCHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX TMporpamMMm, oOOecrneyuTh yriayOn€HHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXITY
o01muM 1 npodecCuoHaTbHBIM 00pa30BaHUEM.



Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gyaca: B 10 ximacce — 102 gaca (3 gaca B Henenmio), B 11 kimacce — 102
yaca (3 yaca B HEJICIIIO).



COAEPXKXAHUE OBYUYEHUA
10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: NEPECEKAIOIIMECH,
napajulelibHble W CKpellMBarolmuecss npsmble. [Ipu3Haku CKpemuMBarOUXCcs
npsMbIX. [lapanienbHOCTh IPSAMBIX U INIOCKOCTEW B MPOCTPAHCTBE: MapalielIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAJLIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD MIPAMON
u 1ockoctd. [lapamienbHoe W UEHTpaJbHOE NPOEKTUPOBAHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICNIbHOTO MpOoeKTHpoBaHUs. W300paxkeHue
buryp B mapaysiesibHONW MPOEKIUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMHU, yTOJ
MEXIy NPSAMBIMH B IPOCTPaHCTBE. llapayiebHOCTD TUIOCKOCTEN: MapajulesIbHbIe
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEH. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYISIPHOCTh MPSIMOM M TUIOCKOCTH: NEPHNEHIUKYJIISIPHBIE TIPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIABHBIE W MEPIECHAUKYISIPHBIE K INIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOopeMa O NpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
IleprieHIUKYIISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ IUIOCKOCTEM: MPHU3HAK NEPHNEHIUKYJSIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIUKyIspax.

VYrabel B NPOCTPAHCTBE: YroJl MEXAY NPSMOU U IUIOCKOCTBIO, ABYTPAaHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKHUX U
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yrua. TeopeMbl KOCHHYCOB W CHUHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKHu

Buabsl MHOrorpaHHuKOB, pa3BépTka MHoOrorpaHHuka. Ilpusma: n-yrosjbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBAsi U MOJHAS IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  TMAPAUICIENNUNET W  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yroinbHas mnupamuaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX T'paHel
MpaBWIbHOW mnupamuibl. lIpaBuiibHbIE MHOTOIpAHHUKH: IpaBUJIbHAS MpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBII
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JOJIEKadIp ¥ UKOCAdIP.

Bbruncnenne 351€MEHTOB MHOTOTPAaHHUKOB: pEOpa, JuaroHajid, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomanp OOKOBOM TOBEPXHOCTM U IOBEPXHOCTH NPAaBUIBHOW MHpPaMUb,
TeopeMa O IUIOIAAN YCEUYEHHON MMPAMU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOIOIPAaHHUKE: CUMMETPHS
napajielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
UpaMUIblL.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, JIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABIEHHBIE U IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOXKEHHS BEKTOPA HA YHUCIIO.
[lonsiTue KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamurenenunena. Teopema O Ppas3slOKEHUHM BEKTOpa IO TpEM
HEKOMIUIAaHApHBIM  BekTopaM. IIpsimoyrosmpHas  cucremMa  KOOpAHMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TO4YEK. YTOJ MexXay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsATHSA: IMIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAas ITOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpa3yromue TMoBepxHOcTeld. Tema BpalieHUs:
MUJINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. Bzanmmuoe pacmonoxeHue
chepbl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpaIlicHUS Ha TUIOCKOCTH. Pa3BépTka muimuHApa W kKoHyca. CuMMerpus chepsl U
mrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMOil U
HAKJIOHHOM TPU3MBI, IWIMHIPA, MTUPaMHIbl M KoHyca. OO0BEM mapa U mapoBOTO
CeTMEHTA.

KoMOuHanuu Tenm BpalieHuss W MHOTOTpaHHWKOB. [Ipu3ma, BmmcaHHas B
MWINHAP, OMHWCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢



wiockocThio. Kacanue mapa u chepsl miockocThio. [loHSTHE MHOTOTpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpalICHUS.

[Tnomanp MoBEpPXHOCTH LMJIMHJpA, KOHYycCa, IUIOMAAb CPepbl U €€ yacTeil.
[Tonobue B mpoctpancTBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCITOJIB30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceyeHnii MHOIOTPAaHHUKOB U TEJI BPALLEHU: CEUEHMs LUINHAPA
(mapanyenbHO W MEPHEHAMKYJSIPHO OCH), CEUYEHHMs KOHyca (MapaljiesibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIIHHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEYEHUI: METOJ| CIIE0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ IIEpEHOCA
CEKYIIEH TIIOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsmoyronpHas
cucreMa KoopauHat B mpoctpancTBe. Koopamuatel Bektopa. Paznoxkenue Bekropa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ IMPH PEIIEHUH TeOMETPUUYECKUX
3ajay.

JIBU:KEHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mme cBoiicTBa JBWKECHUH. Buabl JBMKCHUN: TapaulelbHBIA IEPEHOC,
LEHTPAJIbHASI CUMMETpUS, 3€pKajbHas CUMMETPHs, IMOBOPOT BOKPYI MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUJaIOIMIEeTocs KaK aKTUBHOTO H
OTBETCTBEHHOTO  WIEHA  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJBbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTHUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PETyisipHas (U3NYEcKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpYyIy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnr W Ppeann30BBIBATH COOCTBEHHBIC KMU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CIHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B 00JacTu
OKpY>Karolliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM AesATEIbHOCTH, JTaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJICTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYIIECTBJIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA

ba3oBble ornueckue aeiicTBU:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTh U  NPeoOpa3oBBIBATH  CYKIACHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUU;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBO/IBI;

BBIOMpaTh Ccrmoco0 penieHus ydyeOHOW 3amadu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUSA, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINI0, MHEHUE;

POBOJANUTH CAMOCTOSTEIBHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, UCCIICIOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMH, SBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIMpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TaKXKe BBIIBUTATDH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ nnpopmanmueii:

BBISIBJISITH JeUIUTHl HHPOPMAINH, JAaHHBIX, HEOOXOAMMBIX Ui OTBETa Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CUCTEMATHU3UpOBaTh M HUHTEPIPETUPOBATh HMHQMOPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh WHGOPMAIMIO, MPEICTaBIATh €€ B pa3IUYHBIX (Popmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OLIEHUBATh Ha/IEKHOCTD uHbopMaIuu o CaMOCTOSITENILHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHBIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS MO XOAY PELICHHS 3alayH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/€ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIMNA, B KOPPEKTHOU (opme
(bopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EHTAllMN U OCOOEHHOCTEHN ayJUTOPHUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM UH(OPMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPelIeHHUs
MaTeMaTU4YECKOW 3a7auH;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBUSIM, OOBICHITH IPUUHUHBI
JIOCTHKEHUSI WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEILHOCTD:

MOHMMATh M KCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboThl TpU pEHIeHHH Y4YeOHBIX 3a7ad, NPUHUMATh I€JIb COBMECTHOM
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPAMHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJI€HAMH KOMAaH[Ibl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATBI

K koniry 10 kiacca oOyyaromuics HayquTCs:

. CBOOOZIHO ONEpUPOBATh OCHOBHBIMH TOHATHUAMU CTEPEOMETPUH MPH
pEILIEHNH 3a7a4 U IPOBEACHUN MaTEMaTHYECKUX PACCYKIACHUM;

. IPUMEHSTh AKCUOMBI CTEPEOMETPUM W CIIEICTBUS W3 HUX NPHU PELICHUH
reOMETPUYECKUX 3a/1a4;

. KJIaCCU(PUIIMPOBATh B3aMMHOE PACMOJIOKEHUE MPSIMBIX B IMPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

. CBOOOJHO  OMEpHUpPOBATH  MOHATHUSIMH, CBS3aHHBIMU C yIJIaMH B
IIPOCTPAHCTBE: MEXKIY MPSMBIMH B IIPOCTPAHCTBE, MEXKIY MPSIMOM U TUIOCKOCTHIO;
. cBOOO/IHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMH C MHOTOTpaHHUKAMU;

. cBOOOZHO pacro3HaBaTh OCHOBHBIE BHIbl MHOTOTPAaHHUKOB (IIpHU3Ma,

nupamMuza, NpsSMOYToJIbHBINA Napaienenunena, Kyo);



. KJIacCU(UIMPOBATh  MHOTOTPAHHUKHM,  BBIOMpass ~ OCHOBaHUA  JJIA

KJaccu(ukanuu;

. CBOOOJHO  ONEpPUPOBATH  TMOHSATHSIMH, CBS3aHHBIMH C  CEUCHHEM
MHOT'OT'PaHHHUKOB IIOCKOCTBIO;

. BBITIOJHATH MapajielbHOE, IICHTPAIIBHOE U OPTOTOHAIBHOE MPOEKTUPOBAHNE
¢buryp Ha MIOCKOCTh, BHIIOIHATH N300pakeHus (GUryp Ha MmiIoCKOCTH;

. CTPOUTH CEYCHHS MHOTOTPAHHHMKOB DPA3IUYHBIMU METOAAMH, BBITOJIHSTH

(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUI
CBEpXY, COOKY, CHU3Y;

. BBIYMCIIATH TUIOMAAN OBEPXHOCTEN MHOTOIPAaHHHUKOB (IIpH3Ma, MUpaMuia),
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

. CBOOOZHO ONEPUPOBATH MOHATUAMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP,
OChb U TUNIOCKOCTb CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYpHI;

. CBOOOJHO OIEPUPOBATH TMOHATHSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

. BBITIOJIHATH EUCTBUS HAJl BEKTOPaMU;

. pemarh 3aJayd  Ha JI0KA3aTelbCTBO MATEMATHMYECKUX OTHOLICHUH U

HaXOXIACHHUC TI'COMCTPHUYCCKUX BCIMYMUH, IPUMCHAA HM3BCCTHBIC MCTOIBLI IIPpHU
PEIICHUN MAaTCMATUUCCKUX 3a/1a4 ITIOBBIILICHHOI'O U BLICOKOI'O YPOBHS CJIOKHOCTH,

. MPUMEHATh  NPOCTEMIIME TPOrPAMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4;

. U3BJIEKaTh, MpeoOpa3oBbIBaTh W HHTEPIPETUPOBATh HH(POpPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKHUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
pPUCYHKaX;

. IPUMEHATh  TOJYYCHHBIE 3HAHWS HA  [PAKTUKE: CPaBHUBAaTh U

aHaJM3UPOBATh peajbHbIC CUTYAIIUU, IPUMEHATh U3YUYEHHbIC TTOHATHS B MIPOLIECCE
MOMCKA PEIICHUS MaTeMaTU4eCKu chopMyIMpOBaHHON MPOOIEMbI, MOJEITHUPOBATH
peanbHbIe CUTYallMu Ha SI3bIKE T€OMETPHUH, UCCIIEIOBATh MOCTPOCHHBIE MOJIETHU C
WCIIOJIb30BaHUEM I'€OMETPUUECKUX TIOHATUN U TeOpeM, alapara ajireopsl, pemaThb
MPaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOXK/ICHHUEM T€OMETPUUECKUX BEITUYNH;

. MMETh TIPENICTABIICHNUs OO0 OCHOBHBIX JTamax pa3BUTHS TEOMETPUU Kak
COCTaBHOM yacTu (yHIAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:

. CBOOOJHO ONEpPUPOBATh MOHSATUSIMHU, CBS3AHHBIMU C IWJIUHIPUYECKOM,
KOHUYECKOH U ChepruecKOoi MOBEPXHOCTIMH, OOBSICHITH CIIOCOOBI MOTYUYCHUS;

. ONEPUPOBATh MOHATHUSIMU, CBSI3AHHBIMU C TEJIaMU BPAIICHUS: LWJIHHAPOM,
KOHyCOM, c(hepoii u mapowm;

. pacno3HaBaTh Tejla BpaueHus (HUINHAP, KOHYC, cepa U 1map) U OObACHATD
CIIOCOOBI MOTYYEHUS TEN BPALLCHUS;



. KJIaCCU(UIIUPOBATH B3AUMHOE PACIONIOKEHNE CHEPHI U TIIOCKOCTH;

. BBIYMCIIATh BEJIWYUHBI 3JIEMEHTOB MHOTOIPAaHHUKOB W TEJI BpallCHMS,
00BEMBI M IUIOUIAJM TIOBEPXHOCTEH MHOTOIPAaHHUKOB M TeJl BpallleHus,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

. CBOOOZIHO OMEpUPOBATH MOHATUSAMH, CBSI3aHHBIMU C KOMOWHAIIMSAMHU TEJ
BpaIlleHUsI U MHOTOTPaHHUKOB: MHOTOTPaHHHK, BIUCAHHBIN B chepy U OMUCAHHBIN
0KoJI0 cepsl, cdepa, BIucaHHasi B MHOTOIPaHHUK WJIM TEJIO BPAIllCHUS;

. BBIYKCIIATh COOTHOIICHUSI MEXY IUIOMIAAsIMU MMOBEPXHOCTEH U 00BEMaMu
IMOJOOHBIX TENT;
. n300pakath M3ydaemble (QUTYPHI, BBIOJHITH (BBIHOCHBIE) TUIOCKHE

YEPTEKU U3 PUCYHKOB IMPOCTBHIX OOBEMHBIX (DUTYp: BUJ CBEpPXY, COOKY, CHHU3Y,
CTPOUTB CEYECHUS TEJI BPALLICHUS;

. U3BJIEKaTh, HMHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh HHMOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTAaBICHHYIO Ha YepTexax U
PUCYHKaX;

. CBOOOJIHO OIEPUPOBATH MMOHATUEM BEKTOP B MPOCTPAHCTBE;

. BBIIIOJIHATD OIlEpally HAJl BEKTOpaMUu;

. 3a/1aBaTh INIOCKOCTh YPAaBHEHUEM B IEKAPTOBOM CUCTEME KOOPAMHAT;

. pemaTh TeOMETPUIECKNE 3a1a4d HA BBIYMCIIEHUE YTJIOB MEXAY NMPSMBIMH U

MJIOCKOCTSIMHM, BBIYMCIICHHE PACCTOSHHI OT TOYKHM 10 IJIOCKOCTH, B LIEJIOM, Ha
MPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/1a MIPU PELIEHUU;

. CBOOOJTHO OIMEpPUPOBATh TOHSATHSIMHU, CBS3aHHBIMH C JIBUKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUH;

. BBITIOJIHATh M300pPaKCHHWSI MHOTOTPAHHUKOB ¥ TEJ BpAIICHUS TIPH
MapajuieIbHOM NIEPEHOCE, HEHTPAIBbHON CUMMETPHUH, 3€PKAIBHOM CUMMETPHUH, TIPU
MIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHusl mo100us;

. CTPOUTH CEYECHHs] MHOTOTPAHHUKOB M TEJ BpAICHUS: CEUYCHHS LUIUHIpPA
(mapayyienbHO M TMEPIEHAUKYISIPHO OCH), CEUYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO M MPOXOISALIUE YepPEe3 BEPILINHY ), CEUEHUS 11apa;

° HCIIOJB30BaTh MCETOABI ITOCTPOCHUSA CCUCHMU: METOA CIECOOB, MCTOL
BHYTPCHHCTO IMMPOCKTUPOBAHUA, MCTO IICPCHOCA CGKYHlef/'I IIJIOCKOCTH,

o AOKa3bIBATb I'COMCTPHUYICCKUC YTBCPIKICHUA,

° IMPUMCHATh TCOMCTPHUUCCKUC (baKTBI A1 pCHICHUA CTCPCOMCTPUUCCKUX

3a7a4, MPEANnoJararouuX HECKOJIbKO IIAroB PEIIECHHUs], €CJIM YCIOBUS MPUMEHEHUSA
3a/1aHbI B IBHOW U HESIBHOM (hopme;

. pemarh 3aJadd Ha JOKAa3aTeJIbCTBO MAaTEMATUYECKUX OTHOIICHUM U
HAaXO0XJIECHHUE TEOMETPUUYECKUX BEJINYMNH;

. NPUMEHATh MPOTPAMMHBIE CPEACTBA M BJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI IIPU PEUICHUU CTEPEOMETPUUYECKUX 3314,



. MIPUMEHSThH MOJIyYEHHbIE 3HAHMS HA MPAKTUKE: CPAaBHUBATh, AaHAIM3UPOBATh
U OLICHMBATh PEAJIbHBIE CUTYallUH, NMPUMEHSATHh W3YUYEHHBIE IMOHATHS, TEOPEMBI,
CBOMCTBa B MpOIECCE IMOWCKA PEIICHUs MaTeMaTH4eCKu Cc(HopMyIHpOBaHHOM
npoOiemMbl, MOJCIUPOBATh pEAlbHbIE CHUTyallMd Ha S3bIKE TE€OMETPUH,
MCCJIEI0OBATh TOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAHUEM T'€OMETPUUECKUX MOHATUI
U TeopeM, ammapaTta aireOpbl, pemaTh MPaKTUYECKHE 3aJadM, CBS3aHHBIE C
HAXOXKJIEHUEM T€OMETPUUECKUX BEINYHH;

. UMETh TPEJCTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHS TE€OMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KourpoJubnbie | IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 BBenenue B ctepeoMeTputo 23 1 https://lesson.edu.ru/02.3/10
B
2 SANMHEOE PACHOTOACHIE TPAMBIX B 6 1 https://lesson.edu.ru/02.3/10
IIPOCTPAHCTBE
H o
3 apaJJIeIbHOCTD MPSAMBIX U INIOCKOCTEH B 3 https://lesson.edu.ru/02.3/10
IIPOCTPAHCTBE
I1
4 epneHHHIfyMpHOCTB TPAMBIX 1 25 https://lesson.edu.ru/02.3/10
IJIOCKOCTEN B MPOCTPAHCTBE
VYTII6I B paccTOSTHUS 16 1 https://lesson.edu.ru/02.3/10
MHororpanHuk# 7 https://lesson.edu.ru/02.3/10
BexkTopsl B mpocTpaHcTBE 12 https://lesson.edu.ru/02.3/10
IT 606
8 OBTOP CHHE, ODODIIEHHE 1 CHCTEMATHSAMHA 5 2 https://lesson.edu.ru/02.3/10
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0



https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbie
Ne i/ P Kourpoubnbie | IlpakTHyeckue (ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl

1 AHamUTHYECKass TEOMETPHS 15 1 https://lesson.edu.ru/02.3/11
I1 600

2 OBTOPEHIE, ODOBIIEHHE H 15 1 https://lesson edu.ru/02.3/11
cucreMarui3anuvs 3HaHUU
O6bEM MHOTOTpaHHHKA 17 https://lesson.edu.ru/02.3/11

4 Tena Bpamenus 24 https://lesson.edu.ru/02.3/11
I 618

3) HOTAI TIOBEPXHOCTI 1 ODBEMET 9 1 https://lesson.edu.ru/02.3/11
KPYTJIBIX TEII

6 JBrokeHus 5 1 https://lesson.edu.ru/02.3/11
IT , 0000

7 OBTOPEHIE, 000 meHI:Ie " 17 2 https://lesson.edu.ru/02.3/11
cucreMaru3anus 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0



https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11

ITPOTPAMMAYYEBHOI'OKYPCA
«BEPOATHOCTBUCTATUCTHUKA»

INOACHUTEJIBHASA 3AIINCKA

YueOuplii Kypc «BeposTHOCT, U cTaTUCTHKa» YIIyOJEHHOTO YpPOBHSA
SBIIIETCS MPOJOJDKEHHMEM M PA3BUTHUEM OJHOMMEHHOIO Yy4eOHOro Kypca
yIiIyOJIEHHOTO YPOBHS Ha YPOBHE CpEIHEro o01ero oopazoBaHusi. Y 4eOHBIN Kypc
npeaHazHavyeH it GOpMUPOBAHUS y 00YYAIOIIUXCS CTATUCTHUECKON KYJIbTYphI U
ITOHMMAHMS POJIM TEOPUHU BEPOSATHOCTEHW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
M3YUYCHHUS CIyYalHBIX COOBITHM, BEIWYMH U TmporeccoB. [lpu u3yueHum kypca
oOoramaroTcsi MPEACTaBIEHUS OOydyaroluXxcs O METOoJax HCCIEeI0OBaHUs
U3MEHYMBOIO MHUpPA, pa3BUBACTCSl NOHMMAHHWE 3HAYUMOCTH U  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

ConmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
NOJIyYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIETro oOpa3oBaHMsl, U
Ha Pa3BUTHE IPEACTABICHUNA O CIIy4aliHBIX BEJIIMYMHAX M B3aUMOCBSA3SIX MEXKIY
HAMH Ha BaXXHBIX NPHUMEpPAX, CIOKETHI KOTOPBIX MOYEPIIHYTHI U3 OKPYKAOIIETO
Mmupa. B pesynbrare y o0ydarommxcsi J0JKHO cpOPMUPOBATHCS MPEACTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTeMaTHYECKUX MOJEIIAX, UCIIOJIb3yEeMbIX
JUIL  ONHUCAHUS  aHTPONOMETPUYECKUX M JIeMOTrpaduyecKMX  BEJIUYMH,
NOTPENIHOCTE B pa3iM4HbIE POJiIa W3MEPEHUSX, MJIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBIEHUI U IIPOLIECCOB
B oOmiecTBe. YUeOHbI Kypc sBIseTcsS 0a30il 1Jii OCBOCHUSI BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHEHATUCTaM HE TOJbKO MH)KEHEPHBIX
CIIELUAIBHOCTEM, HO TaKXe COLMAIbHBIX M IICUXOJOTHMYECKUX, IOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKU B 3HAUYUTEIBLHON MEpe HUCIOJIb3YIOT ammapar
aHanu3a OONBIIMX JOaHHBIX. LleHTpanbHYI0 YacTh YYEOHOro Kypca 3aHUMaeT
oOCy>KJeHHE 3aKOHa OOJBIIMX YHUCEeN — (PYHIAMEHTAJIBHOTO 3aKOHA IMPHUPOIbI,
UMEIOLIET0 MaTEMaTHYECKYI0 (popMan3aluio.

B cooTBeTcTBUM C yKa3aHHBIMHU ILEJSIMH B CTPYKType yueOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YPOBHE BBIJIEJIECHBI OCHOBHbBIE
coziepkaresibubie TUHUM: «CiayyaliHble COOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMMMO OCHOBHBIX JIMHUW B y4eOHBIH KypC BKJIFOUEHBI 3JIEMEHTHI TEOpUU
rpagoB U TEOPUHM MHOXKECTB, HEOOXOAUMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuana JIaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4YeOHBIX
KYPCOB.



Conmepxxanne nuHuM «CrydaiiHble COOBITHS M BEPOSITHOCTH»  CIYXKUT
OCHOBOM 1711 ()OPMHUPOBAHUS TPEACTABICHUN O PaCHpPEEICHUN BEPOSITHOCTEH
MEXIy 3HAUCHUSIMU CIIy4ailHbIX BeJTUYMH. BaxkHyl0 4acTh B 3TOH coJiep KaTeIbHON
JIMHUY 3aHUMAET U3yUYEeHUE F€OMETPUUYECKOT0 U OMHOMHUAIBHOTO paclpeAesieHU U
3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOIAMH — IOKA3aTEJIbHBIM U HOPMAaJIbHBIM
pacnpeeIeHUsIMU.

Tembl, CBSI3aHHBIE C HEMPEPHIBHBIMU  CIyYaWHBIMU BEIMYMHAMH U
pacrnpe/iefieHUs MM, aKIEHTUPYIOT BHUMaHUE OOYy4YaloIIMXCSd Ha ONUCAHUU W
U3YYCHUU CIyYalHBbIX SIBIICHUN C MOMOIIBIO HEMpepbIBHBIX (QyHKIMME. OCHOBHOE
BHHUMAaHHE YAEISIETCS NOKa3aTeIbHOMY U HOPMAJIIBHOMY PacCIpEEeICHHSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTcs 03HAKOMHTEIBHOE HU3YyYEHHUE CBS3H
MEXKJy CIy4yalHbIMH BEJIMYMHAMUA W OIKCAHUE JTOM CBA3UM C IOMOIIBIO
KO3 QUIMEHTa KOPPEISUUU MU €ro BbIOOPOYHOIrO aHajiora. OJTH 3JIEMEHTHI
COJIep>KaHMs pa3BUBAIOT TeEMY «JlMarpaMMbl pacceMBaHUs», H3yUYEHHYIO Ha YPOBHE
OCHOBHOI0 001Iero oOpa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KYPCOB aJIr€Opbl U1 T€OMETPHH.

Emé oaumH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercs  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJIEHUE C paclpe/ieICHUEM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUHA HOCUT Pa3BUBAIOIIMI XapakTep u
SBJIIETCS] aKTYaJIbHBIM JUIsI OyIyImuX aOUTYpUEHTOB, MOCTYMAIOIIUX HA Y4eOHbBIC
CHEIUATBHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMM HAayKaMH, IICUXOJIOTHEH W
yIPaBJICHUEM.

Ha wu3yduenue yueOHOro Kkypca «BeposTHOCTh W CTaTHCTHKa» Ha
yIiyOJIeHHOM ypoBHE oTBoauTcsi 68 wacoB: B 10 kimacce — 34 yaca (1 yac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

['pad, cs3ubIl rpad, nyTH B rpade: mukibl U nenu. CteneHb (BaJICHTHOCTB)
BepunHbIL. ['padsl Ha iockocTu. JlepeBbsi.

CrnyyaliHble SKCIEPUMEHTHI (OMBITHI) U CIy4ailHble COOBITUS. DJIEMEHTAPHBIE
coObITUs (MCX0/bl). BeposITHOCTH ciydailHOTO coObITHSA. Bau3ocTh 4acTOTh U
BEpOSITHOCTH ~ coObITMi.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMHU
AJIIEMEHTapHBIMU COOBITUSIMHU.

Omnepanuu HajJ COOBITUSAMU: NIEpeEceueHue, 00beAMHEHNE, TPOTUBOMNOIOKHBIE
coObITHs. Jnarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEM.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEN. [lepeBO CiydallHOTrO
skcriepuMmenTa. Gopmyia nmosHoM BeposTHOCTH. DopMmyna barieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbIi ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnblTanust. Cepusi HE3aBUCUMBIX MCIIBITAHUN 1O MEpBOro ycrexa. IlepectanoBku
u ¢akropuan. Yucno coueranuit. TpeyronpHuk Ilackans. Popmyna OuHOMA
Hprorona.

Cepusi HezaBUCHMBIX ucnbiTaHud beprymm. CnyuaiiHplii  BeIOOp U3
KOHEYHON COBOKYITHOCTH.

CnyuvaitHas  BennunHa. Pacnpenenenne  BeposATtHocte.  [{marpamma
pactipenenenusa. Onepanuu Haj CIy4YyallHbIMM BEIWYMHAMU. buHapHas ciydaiiHas
BesiMuuHa. lIpumepsl pacnpeneneHuii, B TOM YHUCIE TE€OMETPUUYECKOE W

OMHOMMAJIBHOE.
11 KJIACC

CoBMecTHOE pachpenesieHHe JIByX CiydalHbIX Beau4YuH. He3aBucumblie
CJIy4aliHbI€ BEJIMYHHBI.

MaremaTudyeckoe OXHUJAaHUE CIy4yalHOW BEJIMYMHBI (paclpenesiCHus ).
[Ipumepsl TpUMEHEHUsT MaTEMaTUYECKOro OXXKHAAaHMs (CTpaxOBaHHE, JIOTepes).
Marematnyeckoe OxugaHue OWHAPHOW CIIy4alHOUM BEIWYWHBI. MaTreMaTudeckoe
OKHMJIAHUE CYMMBbl  CIIy4allHbIX BEJIMYMH. MaTreMaTuueckoe O0XHUJAaHue
r€OMETPUYECKOT0 U OMHOMHAILHOTO PacipeieICHU.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHAPHOM ClydailHON BeMMUMHBL. MaTeMaTrudeckoe
OKHMJIAHWE TMPOU3BEACHUS M JUCHEPCUST CYMMbl HE3aBUCHUMBIX CIyYalHBIX
BenuuuH.  Jlucmepcuss UM CTaHAApTHOE  OTKJIOHEHHWE  OMHOMHUAIHLHOTO
pacnpenenenusd. Jlucnepcuss W CTaHAAPTHOE OTKJIOHEHHUE T'€OMETPUYECKOIrO
pacrnpeeneHus.



HepasenctBo YebOniméBa. Teopema UedniméBa. Teopema bepnymmu. 3akon
Oonpimimx  uyucen. BeiOopounslii  Merox  uccienoBaHuil.  BriOopouHble
xapakTepucTuk. OlleHUBaHUE BEPOSTHOCTU COOBITHS MO BHIOOPOYHBIM JaHHBIM.
IIpoBepka npoCTERIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeICHUN.

HenpeppiBHble cnyyaliHble BennduHbL. [Ipumeppl. DyHKIMSA IUIOTHOCTH
BEPOSITHOCTH pacmnpenesieHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauu, IPUBOASIINE K IT0OKA3aTEIIbHOMY PACIPEACICHUIO. 3a1a4H, IPUBOASAIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NO0Ka3aTeNbHOIO pacnpeesieHus, (yHKIUS IIIOTHOCTH BEPOSITHOCTH HOPMAIILHOTO
pacrpenenenus. PyHKIUA IJIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEICIICHNUS.

ITocaenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH.  3ajauw,
IIpUBOJSILIME K pacnpenenennto Ilyaccona.

KoBapuauust 1Byx caydaiiHblx BenuuuH. KoadpduuueHnt nuHeiHON
koppensiuud.  CoBMECTHblE  HAOMIOAEHUS JBYX BEIUYMH. BBIOOpOUYHBIN
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TpaXKTaHCKON HUIEHTUYHOCTU, YBAKECHHS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, TUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUI, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uYecKoro BOCIUMTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
MHTEpecax 310pOBOro 1 0€30MacHoOro 0opasa >kM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEeryisipHas (GU3NYECKash aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOT0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBINH BBIOOP
Oynymedr mnpodeccnr W Ppeann30BBIBATH COOCTBEHHBIC KMU3HCHHBIC IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHU4ecKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 33J1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00aIbHOTO XapaKTepa 3KOJIOTHYECKUX Mpo0JieM, OpUeHTAIUs
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B 00JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM Kak CpEICTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA

ba3oBble ornueckue aeiicTBU:

BBISBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe ¥ OT MPOTUBHOTO), BHICTpAUBaTh apryMEHTAIIUIO, TPUBOJIUTH ITPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUSA, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue JeCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINI0, MHEHUE;

POBOJUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN IKCIEPUMEHT, UCCIIEIOBAHNE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIMpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOACHMS, MCCIEAOBAaHUS, OLICHUBAThb  JIOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ nnpopmanmueii:

BBISIBJIATH JeUIIUTHl HHPOPMAIH, JaHHBIX, HEOOXOIUMBIX ISl OTBETa Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh MH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh WHGOPMAIIMIO, MPEICTABIATh €€ B Pa3sIuYHBIX (PopMmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OLIEHUBATh Ha/IEKHOCTD uHbopMaIuu o CaMOCTOSITENILHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHBIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU  OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/€ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BbICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHMCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdyMe M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aJa4l, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJISITH IIJIAH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCO0 pElIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMBIX JCHCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB, BIAJETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPelIeHHUs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTh KOPPEKTHUBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JIOCTHKEHUSI WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEJIBHOCTD:

MOHMMATh M KCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JAOTOBapUBaThCA, OOCYXIaTh TMPOIECC M pe3yabTaT paloThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJI€HAMH KOMAaH[Ibl, OLICHHBATh
Ka4eCTBO CBOETO BKJaja B OONIUH MPOAYKT MO KPUTEPUSIM, CHOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATBI

K xoniy 10 kiaacca oOyyaromuics HayquTCs:

CBOOOJTHO OTMEpUPOBaTh MOHATUSAMHU: Tpad, MIoCKuii rpad, CBSI3HBIN Tpad,
nyTe B rpade, Lemnb, ITUKI, JIEPEBO, CTEMEHb BEPIIMHBI, JIEPEBO CIYy4ailHOTO
AKCTIIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHATHUAMH: CIYYalHBIA OKCIEPUMEHT (OIIBIT),
CIIy4aitHO€ COOBITHE, PJIEMEHTAPHOE ClydaliHOe COOBITHE (DIEMEHTApHBIN MUCXO/)
CIy4alHOTO  ONbITa, HAXOJAUTh BEPOSTHOCTH COOBITUA B  OMBITaX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMU;

HaxXOJUTh U (POPMYIUPOBATH COOBITHS: MEpPEeCceUCHHE, OOBEIUHEHUE JaHHBIX
COOBITHH, COOBITHE, TPOTUBOIOJIOKHOE JAaHHOMY, HCIOIL30BAaTh JAHATPAMMBbI
Diinepa, KOOPIWHATHYIO TPSAMYIO JJIsl PEIICHUs 3a/ad, MOJIb30BaThes (popmyoit
CJIOEHUSI BEPOSITHOCTEN /ISl BEPOATHOCTEHN JABYX U TPEX CIIydailHbIX COOBITHH;



ONEpUpOBaTh  MOHATHUAMM:  YCJIOBHAas  BEPOSATHOCTb,  YMHOXKECHHE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITUS, JI€PEBO CIYYallHOIO HKCIIEPUMEHTA,
HaXOAUTh BEPOATHOCTH COOBITUH C NOMOIIbIO IpaBWIa YMHOXEHHs, JepeBa
CIIy4allHOTO OIIbITa, MCIIOJIb30BaTh (POPMYJSy TMOJHOW BEPOSITHOCTH, (POpPMYIy
baiieca npu pemieHuu 3a1ad, ONpeaessTh He3aBUCUMOCTh COOBITHIA O opmyTie U
110 OPTaHHU3aLUHU CIIYYalHOTO IKCIIEPUMEHTA;

OPUMEHATh M3yYeHHblE KOMOMHATOpHBIE (QOPMYJBl JJsl NEPEUUCICHUSA
AJIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUH CIy4yallHOTO OIbITa, PELICHUS
3aJ1a4 [0 TEOPUH BEPOSTHOCTEM;

CBOOOJHO  ONEpUPOBATH MOHATHSAMHU: OWHAPHBIM  CIy4YalHbBIA  ONBIT
(ucblTaHue), yClex M HeyJada, HE3aBUCHUMbIE HCIBITAHUS, CEpUsl HCIIBITAaHUMH,
HaXOJWUTh BEPOSITHOCTH COOBITUH: B CEpUM HWCHBITAHUN 0 TEPBOrO ycrexa, B
cepun UcnblTaHU bepHyiu, B ombITe, CBI3aHHOM CO CIy4ailHbIM BBIOOpOM U3
KOHEYHOU COBOKYITHOCTH;

CBOOOJHO OIEpUPOBATH MOHATHSMU: CIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEPOSITHOCTEM, JuarpamMma pacrnpeieiicHus, OuHapHas CciydailHas BeJIMYWHA,
reoMeTpUYECcKOoe, ONHOMUATIBHOE paclpeieNiCHUE.

K koniry 11 kiacca oO0yyaromuics HayquTCst:

OIEpUPOBaTh MOHATUAMH: COBMECTHOE pACHpENENIEHUE [BYX CIy4alHbIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOIO PACIPENEICHUS IBYX CIy4alHBIX
BEJIMYUH [UIS BBIJEICHUS PACIpPEACIICHAs KaKIO0M BEJIMYUHBI, ONPEIEICHUS
HE3aBUCUMOCTH CIIyYailHbIX BEJIMYNH;

cBOOO/IHO ONEpPUPOBATH MOHATHEM MATEMAaTHYECKOTO OKUJAHUS CIIydaiHON
BEJIMYMHBI (pacnpeneseHus), IPUMEHITh CBOMCTBA MAaTeMAaTUYECKOIO OXUAAHUS
IpU pEUIeHUH 33a7a4, BBIUUCIATh MAaTEMAaTUYECKOE OKMJaHuE OMHOMHUAIBLHOTO U
re€OMETPUYECKOTO PACTIPEAECIICHMI;

CcBOOO/IHO OTNEpPUPOBATh MOHATHUAMHU: TUCHEPCUS, CTAHAAPTHOE OTKIOHEHUE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA IHUCIIEPCUM CIIy4YaWHON BEJIMYUHBI
(pactipeiesieHdst) TPU PELICHUU 3a/1ay, BBIUUCIATH AUCHEPCHIO M CTAHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMHAJILHOTO pacipe/leICHU;

BBIUUCIISATH BHIOOPOYHBIE XaPaKTEPUCTUKU 1O JAHHOM BHIOOPKE U OLIEHHWBATH
XapaKTePUCTUKU TEHEPaJbHOM COBOKYMHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapaktepucTiukaM. OIeHUBAaTh BEPOSITHOCTU COOBITUN UM MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE TUIIOTE3bI, MOJIB3YSACh U3YUYEHHBIMU PACTIPECICHUSIMU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyectBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne i/ P KourpoJubnbie | IlpakTHyeckue (1ubp )
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 DnemMeHThl Teopuu rpados 3 https://lesson.edu.ru/02.4/10
CrayyalHble O ,C I o
2 HYHAHTHBIE OTIbTTH! iI YHAUHBIC CODBITIA 1 3 https://lesson.edu.ru/02.4/10
BEPOSITHOCTH COOBITUM
Ornepanuu HaJ MHOKECTBAMH U
co0 .C
3 PITHAMH N JIOICHHC I yMHOMCHIE 5 https://lesson.edu.ru/02.4/10
BEPOSTHOCTEU. Y CJIOBHASI BEPOSITHOCTb.
HesaBucumplie coObITHs
4 OneMeHThl KOMOMHATOPUKU 4 1 https://lesson.edu.ru/02.4/10
Cepuu nocie1oBaTeNbHbBIX UCTIBITAHUI.
5 Wcnbrtanus bepuymmm. CinydaiiHblii BBIOOp 5 https://lesson.edu.ru/02.4/10
U3 KOHEYHOH COBOKYITHOCTH
6 Cry4aifHble BETMYUHBI M pacIpeIeICHUs 14 1 https://lesson.edu.ru/02.4/10
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0



https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10

11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE

No 11/ HaumeHoBaHue pa3/ie/ioB U TeM Korrpoapmsie  Tpaxtuseckue (uudgposbie)

NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTshI pecypeni
3aKoH OOJBIINX YHCET https://lesson.edu.ru/02.4/11
DJIEMEHTHI MaTEMATUYECKON CTATUCTUKH https://lesson.edu.ru/02.4/11
HenpepriBHbIE cllydaliHble BETUYHHbBI
3 (pactipeenieHus ), MoKa3aTeIbHOE U 4 https://lesson.edu.ru/02.4/11

HOpPMAaJIbHOE pacIpeieIeHUs
Pacnpenenenue Ilyaccona https://lesson.edu.ru/02.4/11
CBs13b MeX1y Cllyd4allHBIMM BEJIMYMHAMMU https://lesson.edu.ru/02.4/11
O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 11 1 https://lesson.edu.ru/02.4/11

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 0



https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHUYECKOTO aHaJIu3a, TeOMETPHS.
Anre6pa ¥ HavyaJla MaTeMaTUYecKoro aHanausa (B 2 Jactsx), 11 kmacce/ Yacts 1:
Mopakosuu A.I'., Cemeno I1.B.; Hactes 2: Mopakosuu A.I'. u npyrue; noa

penakuueit Mopakosuya A.I'., O0111eCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«110L0 MHEMO3HWHA»

METOINYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA
https://workprogram.edsoo.ru/work-

programs/1098540?sharedToken=4kZnxJ71z]

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET
https://workprogram.edsoo.ru/work-

programs/1098540?sharedToken=4kZnxJ71z]



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Maremaruka: airedpa 1 HayaJla MaTeMaTUYECKOrO aHalln3a, FTEOMETPHSI.
AnreOpa u Hauana MmaTeMaTuyeckoro aHaiau3za. 10 kinacc. YueOHUK aiis
00111e00pa3oBaTeNIbHBIX Opranu3anuii (0a30BbIi U yriayOJeHHbIH ypoBHU). B
2 4./ Yacte 1: MopakoBuu A.I'., Cemenos I1.B.; Hacts 2: Mopakosuu A.T.
u apyrue; noj peaakuueit Mopakosuya A.I'., OO11ecTBO C OrpaHUYEHHOMN
otBeTrcTBeHHOCTHIO « MOl MHEMO3IHAY, 2021.

2. Maremaruka: ainreopa v Hayajaa MaTeMaTH4eCKOro aHallu3a, FTeOMETPHUSL.
AnreOpa u Hauana MaTeMaTu4yeckoro anainusa. 11 kimacc. YueOHuUk asis
0011e00pa3oBaTeNbHbIX Opranu3aiuii (0a30Bbii U yriayOJaeHHBIN ypoBHH). B
2 4./ Yacte 1: Mopakosuu A.I'., Cemenos I1.B.; Hacts 2: Mopakosuu A.T.
u apyrue; noja peaakuueit Mopakosuya A.I'., OOI11ecTBO ¢ OrpaHUYEHHOM
otBeTcTBeHHOCTHIO « MOl MHEMO3HAY, 2021.

3. Maremaruka: anredpa u Hayajga MaTeMaTHYECKOTO aHAJIU3a, T€OMETPHS.
I'eometpus. 10-11 knaccer: yueOH. i1st o01ieo0pa3oBat. OpraHU3aIHiA:
6a3oBblit U yrinyonenusiid yposuu / JI.C. Aranacsan, B.®. Byrysos, C.b.

Kanomues u np. [Ipceemenne, 2014.



METOJIUYECKHUE MATEPHUAJIbBI JIJIS1 YUYUTEJIS

1. Maremaruka: anre6pa 1 Hadyaja MAaTEMaTUYECKOTO aHaIN3a, TeOMETPHSI.
AnreOpa 1 Hauana MmaTeMaTuyeckoro aHaiau3za. 10 kinacc. YueOHuUK asis
00111e00pa3oBaTeIbHBIX Opranu3aluii (0a30BbIN U yriayOJeHHbIH ypoBHHU). B
2 4./ Yacte 1: Mopakosuu A.I'., Cemenos I1.B.; Yacts 2: Mopakosuy A.T'.
U Apyrue; noa penakaueir Mopakosnya A.l'., O01IecTBO ¢ OrpaHUYEHHOU
otBeTcTBeHHOCTHIO « MO MHEMO3IHAY, 2021.

2. Maremaruka: anreOpa 1 Hadajla MaTeMaTUYECKOTO aHAN3a, TEOMETPHUS.
AnreOpa u Hadana MaTeMaTU4Yeckoro aHanusa. 11 kimacc. YueOHuUK aiis
0011e00pazoBaTeNbHbIX Opranu3aiuii (0a30Bbii U yriayOaeHHBIN ypoBHH). B
2 4./ Yacte 1: MopakoBuu A.I'., Cemenos I1.B.; Hacts 2: Mopakosuu A.T.
u apyrue; noj penakmueit Mopakosuda A.I'., O011ecTBO ¢ OrpaHUYCHHON
otBeTcTBeHHOCTHIO « MO MHEMO3HAY, 2021.

3. Marematuka: anrebpa v Hayajia MAaTEMaTHYECKOTO aHAlIN3a, TEOMETPHUSI.
I'eomeTpust. 10-11 kmaccel: yueOH. 1y1st o011e00pa3zoBat. OpraHu3aliuii:;
6a30BbIil 1 yriuyonennsiit ypoBuu / JI.C. AtanacsH, B.®. byrysos, C.b.
Kanomues u np. IIpceemnienue, 2014.

4. MaremaTtuka: anreOpa u Hauaja MaTEMaTHICCKOTO aHAIN3a, TEOMETPHSI.
AnreOpa u Hauana MmaTeMaTuyeckoro ananu3za. 10 kinacc. KoHTpoabHbIe
paboThl At 001Ie00pa3oBaTeNbHBIX OpraHu3aluii (0a30BbIN U YIITyOJIeHHbBIN

ypoBHH) / B.1. I'mu36ypr. Muemo3suna, 2022.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

1. MunucrepcTBo oopaszoBanus P®, — https://edu.gov.ru

2. ®enepanbHbIi opTall. Poccuiickoe o6pa3oBanue, - https://www.edu.ru

3. Poccwmiickas anekTpoHHas 1mKoda, - https://resh.edu.ru

4. JInCTaHIIHOHHOE 0Opa30BaHKeE IS IKOJIBHUKOB U JI€TCH B HHTEPAKTUBHOM
dopwme, - https://uchi.ru

5. Eaunas xosutekius udpoBbIx 00pa3oBaTeIbHBIX PECYPCOB, -
http://schoolcollection.edu.ru

6. Obnako 3HaHUI — 00pa30BaTEIBHBIN CEPBUC IS YIAIUXCS U
npernoaBatenei mkour, - https://oblakoz.ru

7. CoBpeMeHHOE 00pa30BaHUE HAa OCHOBE TexHoJIoruil Annexca. SAnaexc
Yuebnuk, — https://education.yandex.ru

8. Lludgporoit oOpa3zoBarenbHbIN pecypc A mkoir. SAKmacce, -
https://www.yaklass.ru

9. Menuareka nznatenbcrBa «IlocBemenuey, - https://media.prosv.ru

10. Pemry EI'D, - https://oge.sdamgia.ru/
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