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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o MareMaTHke Ha YpOBHE CpeHero odiiero oopasoBaHus pa3padoTaHa Ha
ocHoBe ®I'OC COO ¢ y4€ToM COBpEMEHHBIX MUPOBBIX TPEOOBaHUH, NMPEIBIBIAEMbBIX K
MaTEMaTUYECKOMY 0Opa30BaHUIO, M TPAAUIIMK POCCUIICKOTO 0Opa3oBaHus. Peanuzanus
IPOrpaMMbl IO MaTeMAaTHKE 00ECIEYMBAET OBJIAJICHNE KIIOUEBBIMU  KOMIIETEHIUSMU,
COCTaBJISIIOLTUMU OCHOBY JUTSI CaMOpAa3BUTHS U HEMPEPHIBHOIO 00pa30BaHUs,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U MO3HABATEIBHOTO PA3BUTHUSL TUYHOCTU
00yJaroImmxcs.

B nporpamme mo Maremartuke ydTeHbl HJied M TosioxkeHHs Konuenumuu pa3zBUTHS
MaTemaTuueckoro oopasoBanus B Poccuiickoit denepanuu. B cooTBeTCTBUY C Ha3BaHUEM
KOHILICTIIIUM, MaTeMaTH4eckoe oOpa3oBaHME JODKHO, B YAaCTHOCTH, TPETOCTABISTH
KKJIOMY 00Yy4aromeMycsi BO3MOXKHOCTh JIOCTHKEHUSI YPOBHS MAaTeMaTHUYECKUX 3HAHUM,
HE0OXOAMMOro JUIsl JaibHEHIIel ycremHon Xu3Hu B obimectBe. FIMEHHO Ha pelieHue
ATOM 3a/1auu HalleJIeHa MporpaMma Mo MaTeMaThke 0a30BOro ypOBHS.

B osmoxy mudpoBoii Tpanchopmammu BceX cdep UeTOBEUECKOW eATEeIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM  4YeJIOBeKOM 0e3  0a30Boii
MaTeMaTU4YeCKON MOJATOTOBKH. YKe B IIKOJIE MAaTeMaTHKa CIIY>KUT OMOPHBIM MPEAMETOM
JUISE  U3YYeHHUS CMEXHBIX JUCHMIUIMH, a B OKU3HU TIOCIE€ MIKOJBl peaJbHOU
HEOOXOJMMOCTBIO CTAHOBHUTCSI HEMPEPHIBHOE OOpa3oBaHUE, UYTO TPeOyeT MOJHOIEHHOM
0a3oBoli 00I11e00pa30BaTEIbHOM TOJATOTOBKH, B TOM YHCJIE M MaTeMaTHYECKOM. ITO
OoOyCJIOBIGHO T€M, YTO B HAallM JHU PACTET YHCIO CHEIUATBbHOCTEH, CBS3aHHBIXC
HEIMOCPE/ICTBEHHBIM ITPUMEHEHNEM MAaTEeMAaTHKU: U B cpepe SIKOHOMUKH, U B OM3HECE, U B
TEXHOJIOTUYECKUX O0JaCTiIX, U Jaxe B TyMaHUTapHbIX cdepax. Takum oOpazom, Kpyr
oOydJaronmuxcsi, s KOTOPBIX MaTeMaThKa CTAaHOBUTCS 3HAYUMBIM MPEIMETOM,
CYILIECTBEHHO PaCIIUPSIETCS.



[IpakTryeckast MOJIE3HOCTh MATEMAaTUKU O0YCIIOBIIEHA TEM, UTO €€ MPEAMETOM SIBISIFOTCS
byHIaMEeHTaIbHBIE CTPYKTYpPhl HAIIETO MHUpA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBEHHbIE OTHOLICHUS OT MPOCTEHIINX, yCBaMBAa€MbIX B HEMOCPEICTBEHHOM
OTbITe, JI0 JOCTaTOYHO CJIOXHBIX, HEOOXOAMMBIX [UIsl Pa3BUTHS HAYYHBIX H
TEXHOJIOTUUECKUX uJeH. be3 KOHKpPETHBIX MaTEeMaTHYECKUX 3HAHUW 3aTpyAHEHO
NMOHMMAaHWE TPHUHILMIIOB YCTPOWCTBA M HCIOJB30BAHUS COBPEMEHHOM TEXHUKH,
BOCIPUATHE W HHTEpHpETAlUsl pa3HOOOpa3HOW  COIMAIBbHOM, SKOHOMHYECKOH,
noJMTUYeckon  uHpopmanuu, ManodPpdeKTUBHA  MOBCEIHEBHAs  MpaKTHYeCKas
aesTenbHOCTh. KaxkmoMy 4enoBeky B CBOEH MKU3HU MPUXOAUTCS BBITOIHATH JOCTATOUHO
CJIOXHBIE pacU€Thl U COCTABIIATh HECIIOKHBIEC aJITOPUTMBbI, HAXOJAUTh HYKHbIE (hOPMYJIbIU
OPUMEHATh WX, BIQJETh NPAKTHUECKUMU NPUEMAaMU TE€OMETPUUYECKUX H3MEpPEHUil U
MOCTPOCHUMN, YUTATh WH(GOPMAIMIO, TPEICTABICHHYI0O B BHUIY TaONuIl, AUAarpaMMU
rpauKoB, )KUTh B YCJIOBUSIX HEONPEIEIEHHOCTH U TIOHUMATh BEPOSTHOCTHBIM XapakTep
CITy4yalHBIX COOBITHM.

OnHOBpEMEHHO C pacmudpeHreM cdep MNPUMEHEHHs MaTeéMaTUKH B COBPEMEHHOM
obmectBe BcE Oosiee BaXKHBIM CTAHOBHUTCS MAaTEMaTHUYECKWH CTHIIb MBIIUICHUS,
NPOSIBJISIIOIIMICS B ONpPENENEHHBIX YMCTBEHHBIX HaBblkax. B mponecce wuzyueHus
MaTEeMaTHUKUd B apceHal NpUEMOB U METOAOB MBILIUICHUS YEJIOBEKa ECTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS MHIYKIUS U JACTyKIUs, 0000IIeHNEe U KOHKPETH3aIusl, aHallu3 U
CUHTE3, KJIacCU(pUKalus U CUCTeMaTu3auus, adbctparupoBaHue W aHayiorus. OOBEKTHI
MaTEMaTHUYECKUX yMO3aKIIOYeHUW, TMpaBWIa HMX KOHCTPYMPOBAHUSA PACKPBHIBAIOT
MEXaHMU3M JIOTHYECKUX MOCTPOEHUH, CIOCOOCTBYIOT BbIpaOOTKE YMEHUSA(POPMYIUPOBATH,
O0OOCHOBBIBaTh M JOKa3bIBaTh CYXKJEHHSA, TEM CaMbIM pa3BUBAIOT JIOTHYECKOE
MBIIJICHHE. MaTematuke TNPUHAANSKHUT Beaym@as poiab B (hopmupoBaHUH
AITOPUTMHYECKOM KOMIIOHEHTHI MBINIJICHUSI W BOCIHUTAHUU YMEHHM J1eiCTBOBATH IO
3aJJaHHBIM AJITOPUTMaM, COBEPIIEHCTBOBATh M3BECTHHIE M KOHCTPYHpPOBaTh HOBBIC. B
MPOIIECCE PELICHHS 3a]]a4 — OCHOBHOM Y4eOHOM AESITEeNFHOCTA Ha ypOKaX MaTeMaTUKH —
Pa3BUBAIOTCS TBOPYECKAS U MIPUKIIAAHAS CTOPOHBI MBITUICHHUS.

OOyuenne maTemaTuke Ja€T BO3MOXKHOCTH pa3BHBaTh y OOYYArOIIMXCS TOYHYIO,
palMoHAIbHYI0O M HUH(POPMATUBHYIO pEuYb, YMEHHUE OTOMpaTh HanOoJiee MOIXOSIINE
S3BIKOBBIC, CHMBOJHMYECKHE, TpaduiecKhue CpPEeACTBAa Ui BBIPAKEHUS CYXIACHUNA U
HATJISITHOTO UX MPEICTABICHHS.

Heo0xoauMbpIM KOMIIOHEHTOM 001l KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS
o0Iiee 3HAKOMCTBO C METOJaMU TIO3HAHWS JIEHCTBUTEIBHOCTH, TMPEACTABICHUE O
npeIMere M METOJe MaTeMaTHKH, €ro OTJIMYMS OT METOJOB ECTECTBEHHBIX U
T'YMaHUTApHBIX HayK, 00 OCOOCHHOCTSX TPUMEHCHHS MaTeMaTUKU JUIsl pelIeHUs
HAYYHBIX U TMPUKIATHBIX 3a/1a4. TakuM o0pa3oM, MaTeMaTudeckoe 00pa3oBaHUE BHOCUT
CBOI BKJIaJ B hopMUpOBaHUEe 0OIIEH KYJIbTYphl YEIOBEKA.

W3ydyeHne MaTeMaTHKHd CIOCOOCTBYET OSCTETHUECKOMY BOCIUTAHUIO  YEJIOBEKa,
MOHMMAHUIO KpPAacOThl M U3SIMIECTBA MAaTEMaTHYECKUX PACCYKICHUH, BOCIPHUITHIO
reoMeTpUYECKUX (POpPM, YCBOCHHIO HJIEU CUMMETPUH.



[TpuopurernpiMu 1ensiMu 00yuenus marematuke B 10—11 kimaccax Ha 6a30BOM ypOBHE
SBJISIFOTCSL:

dbopMUpOBaHHE  I[IEHTPAIbHBIX MAaTEMaTUYECKUX TMOHATUH  (YHCIO, BEIUYUHA,
reoMeTpudeckas ¢Gurypa, IMEepeMeHHas, BEPOATHOCTh, (PYHKITHsS), 00ECIeUNBAIOIINX
IPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MaTEMATUUYECKOI0 00pa30BaHUs 00yJarOIUXCs;
HOJBEJCHUE 00YyYarOIIMXCs Ha JOCTYIHOM JJI1 HUX YPOBHE K OCO3HAHHUIO B3aMMOCBS3U
MaTEMaTHKd U OKpPYXKAIOIIEro MHpa, MOHMMAaHUE MaTeMAaTUKH Kak 4YacTH oOmiei
KYJIbTYPBI YEJI0BEYECTBA,

pa3BUTHE  MHTEJUICKTYaJIbHBIX W  TBOPUECKHX  CIIOCOOHOCTEH  OOyd4arommxcs,
MTO3HABATEJIbHOM AKTUBHOCTH, HCCIEAOBATEIBbCKUX YMEHHM, KPUTUYHOCTH MBIIUICHHUS,
UHTEpECa K U3YYCHUI0 MaTEMAaTHKH;

dbopMupoBaHre (PYHKIIMOHAIBHON MaTeMaTHUYE€CKONH IPAMOTHOCTH: YMEHHUSPACIIO3HABATD
MaT€MaTUYECKHE AaCIIEKThl B pEalbHBIX JKMU3HEHHBIX CUTYyalUSAXU IIPU U3yYECHUN
APYTUX Y4eOHBIX NPEIMETOB, MPOSBIEHUS 3aBUCUMOCTEM U 3aKOHOMEPHOCTEH,
dbopMyIMpoBaTh UX Ha SI3bIKE MAaTEMaTUKU M CO37aBaTh MAaTEMaTHYECKHE  MOJENH,
IIPUMEHSTH OCBOCHHBIN MaTEeMaTHYECKHUI anmapar Juisl PelIeHHs] MPaKTUKO-
OpPHEHTHUPOBAHHBIX 33]1a4, UHTEPIIPETUPOBATH U OLIEHUBATHIIONYUYECHHBIE PE3YJIbTATHI.
OcHOBHBIMU JIMHUSAMHU cojaepkanus matematuku B 10-11 kmaccax SIBISIOTCS:
«Yucna u BBIUUCIECHUA», «ANredpa» («Anredpanyeckue BbIpaXKEHUsD», «YpaBHEHUS U
HepaBeHCTBa»), «Havana marematuueckoro ananuza», «['eomerpusp» («I'eomerpuueckue
burypsl U Ux CBOHMCTBa», «l3MepeHHEe TreOMETPUUECKHX BEIMYHH»), «BeposTHOCTh n
CTaTUCTHKa». JlaHHbIE JMHUU pPA3BUBAIOTCS MapajUIeIbHO, KaXKJas B COOTBETCTBHUHC
COOCTBEHHOM JIOTMKOM, OJJHAKO HE HE3aBHCHUMO OJIHA OT APYTOM, a B TECHOM KOHTAaKTE W
B3aumoneiicteuu. Kpome 3Toro, wux o0O0bEIMHSET JIOTMYecKas COCTaBIIAIONIAs,
TPAAUIIMOHHO MPUCYIAsi MAaTEMATUKE U MPOHU3BIBAIOIIAS BCE MATEMATHUYECKUE KYPChI U
coaepxkarenbHbie JTMHUU. ChopmynupoBanHoe B GI'OC COO TpeboBaHUE «BIIaICHUE
METOJaMH JI0Ka3aTeNbCTB, AJNTOPUTMAMU pEIICHUs 3a7ad, ymeHue (opMyIupoBaTh
OMpeNeNeHusl, aKCMOMbl W TEOPEMbl, MPUMEHATh MX, MPOBOAMUTH JOKa3aTeIbHbIC
pacCykJIeHUs B XOJle€ pEIICHHs 3aJau» OTHOCUTCS KO BCEM Y4YeOHBIM Kypcam, a
(dbopMHpOBaHUE JIOTUYECKUX YMEHHM pacrpeaensercss 0 BCeM TrojaaM O0O0y4yeHus Ha
YPOBHE CpeaHero o0Iiero 0opa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO Mmaremaruka sIBISETCS OOsA3aTENIbHBIM MPEAMETOM Ha
JaHHOM YypoBHe oOpa3oBaHusa. IIporpammoil mo wmaTematuke mpeaycMaTpUBaeTCs
u3ydyeHue ydyeOHoro mpeamera «MartemaTHKa» B paMKax TPEX y4eOHBIX KypCOB:
«AnreOpa W Hayala MaTeMaTH4ecKoro aHaimza», «l'‘eomerpusi», «BeposTHOCTH U
CTaTUCTHKa». POpPMUPOBAHUE JIOTUYECKUX YMEHHMI OCYLIECTBIISIETCS HA MPOTSHKEHHUH
BCEX JIeT OOy4yeHHUsi Ha YpPOBHE CpeaHero oOmiero oopa3oBaHUs, a 3JEMEHTHI JIOTUKU
BKJIIOUYAIOTCS B COJIEP)KaHUE BCEX HA3BAHHBIX BBIIIE YUEOHBIX KYpPCOB.

OO11ee 4ncI0 4acoB, PEKOMEHIOBAHHBIX JUJIs U3yueHus: mateMatuku — 340 vacos: B 10
kinacce — 170 gacoB (5 uwacoB B Hememo), B 11 kmacce — 170 waco (5 uwacoBB
HEJIEITIO).



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS TIPOI'PAMMBI
11O MATEMATHUKE HA YPOBHE CPEJJHEI'O OBLIEI'O OBPA3OBAHUA

HSY‘IGHI/Ie MATCMAaTUKH Ha YPOBHC OCHOBHOIO O6HICFO O6p330BaHI/IH HAIIPAaBJICHO Ha
JOCTHIKCHHC 06y‘-IaI-OHII/IMI/IC}I JINYHOCTHBIX, MCTAIIpCAMCTHBIX HW  IIPCAMCTHBIX
O6p8,30BaT€JII)HI>IX PE3YJIbTATOB OCBOCHHA yqe6Horo mpcameTa.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbraTe u3ydeHHs MaTEMaTUKH HAa YPOBHE CpEIHEro oOIIero oOpa3oBaHUs y
oOyuaromierocsi 0yyT copMHUPOBAHBI CIEAYIOIINE JIUYHOCTHBIEC PE3YJIbTATHI:

1) rpakIaHCKOTro BOCIIUTAHMS:
C(OPMHPOBAHHOCTh TPAKIAHCKONW TMO3UIUK  OOydaromierocs Kak aKTUBHOIO |
OTBETCTBCHHOTO YJICHA POCCHIMCKOIrO OOINECTBa, MPEICTABICHUE O MaTeMAaTHYCCKUX
OCHOBaxX ()YHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHUH, IPOIEIYp TPAKIAHCKOTO
obrrecTBa (BBIOOPHI, OMPOCHI U JIPYroe), yMEHUE B3aUMOCHCTBOBATh C COIMATLHBIMU
UHCTUTYTaMHU B COOTBETCTBHH C MX (DYHKIIUSIMHU U Ha3HAYCHUECM;

2) MAaTPUOTUICCKOT0 BOCITMTAHMA:
C(I)OpMI/IpOBaHHOCTL pOCCHﬁCKOﬁ FpaH(HaHCKOﬁ NICHTUYHOCTH, YBAKCHHUA K
[IponjioMy H HACTOAIICMY pOCCHﬁCKOﬁ MAaTCMAaTHUKH, LTCHHOCTHOC OTHOIICHUC K
JOCTHIXCHHAM pOCCHﬁCKHX MaTCMAaTHUKOB H pOCCHﬁCKOﬁ MaTEeMaTUYECKOM ITKOJIBI,
HCIIOJIB30BaHHUC 3THUX ,Z[OCTI/I}KGHI/Iﬁ B APYIruX HayKaX, TCXHOJOI'MAX, C(i)ean OKOHOMMUMKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HaHWE JyXOBHBIX LIEHHOCTEH PpPOCCHUHCKOrO0  Hapoja, CcHOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHHs, ASTUYECKOTO TIIOBEICHHUS, CBSI3aHHOIO C IPAKTHYECKUM
IIPUMEHEHUEM JOCTHKEHUH HAyKH W JESITEIIBHOCTBIO YYEHOTO, OCO3HAHWE JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKIOYasd  OCTETUKY  MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, PELIECHUN, PACCYKIECHUW, BOCIPUUMYUBOCTHK
MAaTeMaTUYECKUM aClleKTaM Pa3JInYHbIX BUAOB UCKYCCTBA;

5) ¢pu3nyeckoro BOCNUTAHUS:

c(hOPMHPOBAHHOCTh yMCHHUS TPHUMCHAThH MaTEMaTUYECKUE 3HAHUS B HHTEpecax
3IOPOBOTO W 0€30macHOTO 00pasza J>KW3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (37I0pOBOE TMHTaHUE, COAJTAHCUPOBAHHBIM PEXKUM 3aHATHA U OTIbIXA,
peryispHas pu3nyeckas akKTHBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE TPH 3aHITHSIX
CIIOPTHUBHO-03/I0POBUTEIHHON JIEATEIbHOCTBIO;

6) TPy10BOT0 BOCIIMTAHMSA:
TOTOBHOCTH K TPYy, OCO3HAHHE [EHHOCTU TPYI0IF00US, HHTEPEC K Pa3InYHbIM cdepam
npoeCCHOHAIBLHON JEATENLHOCTH, CBA3aHHBIM C MAaTEMATHKON U €€



NPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOpP Oyayiied mpodeccuu u
pealln30BbIBaTh COOCTBEHHBbIC JKMU3HEHHBIC IUIaHBI, TOTOBHOCTH M CIIOCOOHOCTH K
MaTEeMaTHYEeCKOMY OOpa30BaHHUIO M CaMOOOPA30BAHMIO Ha MPOTSHKEHUHM BCEU KU3HHU,
TOTOBHOCTh K aKTHBHOMY YYacCTHIO B PEUIEHUHU MPAKTUYECKUX 33/7a4 MaTEMaTUYECKON
HaIlPaBJIECHHOCTH;

7) 3K0JIOTHYECKOT0 BOCITUTAHMS:

c(OPMHUPOBAHHOCTh JKOJOTHYECKOH KyJIbTyphl, IOHHUMAaHHE BIUSHUS COIUAIBHO-
SKOHOMHYECKUX MPOIECCOB HA COCTOSHUE MPUPOIHON M COIMAILHOM CPeJibl, OCO3HAHNE
r100ampbHOTO  XapakTepa dKOJOTHYECKUX MpoOJIeM, OpHEHTallds Ha MPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUN I pemieHus 3a7ad B O0OJacTH OKpYKaIoIeH Cpensl,
IUTAHUPOBAHKE ITOCTYIKOB M OIEHKH MX BO3MOXKHBIX ITOCJICICTBUN JUISI OKPYKAIOIIEH
Cpelibl;

8) HeHHOCTH HAYYHOT'0 TIO3HAHMA:
C()OPMUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH U OOILLECTBEHHOW NPAKTUKH, MOHUMAHUE MATEMaTUYECKON HAayKH Kak
cdepbl 4eIOBEUYECKON e TEIIbHOCTH, 3TAllOB €€ pa3BUTHUS M 3HAYMMOCTH JJI Pa3BUTHUSA
LIUBWIN3ALUHM, OBJAJICHUE SI3bIKOM MAaTEeMaTHMKH W MaTeMAaTUYeCKOM KyJNbTypoH Kak
CPEICTBOM MO3HAHUSA Mupa, TOTOBHOCTh OCYUIIECTBIISITh MIPOEKTHYIO U
HCCJIEN0BATENBCKYIO IESITEIBHOCTD MHAMBUYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDI

B pesynbpTaTe OCBOGHMS MpOTrpaMMBl IO MaTeMAaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus y oOydaromierocsi 0yayT chopMUPOBAaHbI METaNpPEIMETHBIE PE3yJbTaThl,
XapaKTEPU3YIOIINECs] OBJIAJICHUEM YHHBEPCAIbHBIMUA TO3HABATEILHBIMU JICUCTBUSIMU,
YHUBEPCATbHBIMH KOMMYHHUKATHBHBIMH JICHUCTBUSAMU U YHUBEPCAITbHBIMA
PETYJISTUBHBIMU JCHCTBUSMU.

IMo3HaBaTe/bHbIe YHUBEPCAJIbHbIC Y4eOHbIC TCUCTBUS

ba3oBble 1oruyeckue 1eHCTBUA:

BBISIBJISITH M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSITUM, OTHOIICHUW MEXAY MOHATUIMH, (OPMYIUPOBATH OMNpPENENICHUS MOHSITHI,
yCTaHaBJIMBATh CYIIECTBEHHbIN MPU3HAK KJaccudukanumy, OCHOBAHHMS IS
00001IEHUS ¥ CPaBHEHUSI, KPUTEPUU TIPOBOIMMOTO aHATIN3a;

BOCIPUHUMATh, (OPMYJIMPOBATH M TMPEoOpa30OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIEC U
OTpULIATEIbHbIC, €MUHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIC,

BBISIBJIATH ~ MAaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3M M  NPOTHUBOPEYHS B
(dakTax, JaHHBIX, HAOJIOJEHUSAX W YTBEPXKICHUSIX, Npeajaratb  KpUTEPUU s
BBISIBJICHUS] 3aKOHOMEPHOCTEW U ITPOTUBOPEUHNIA;

JieNiaTh BBIBOJBI C MCIOJIb30BAHWEM 3aKOHOB JIOTMKH, JAEAYKTHBHBIX M WHIYKTHUBHBIX
YMO3AKJIIOUEHUM, YMO3aKIIOUEHUN 110 aHAJIOTUH;



MIPOBOJIUTH CAMOCTOSTEIBHO JOKA3aTEeILCTBA MATEMATHICCKUX YTBEPKICHUN (TIPSIMBIC U
OT MPOTHUBHOTO), BHICTPAUBATh APTYMEHTAIINIO, MIPUBOJAUTH MIPUMEPHI B KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIC CY)KJICHUS M BHIBO/IBI,

BBIOMpaTh CHOco0 pemieHus y4deOHOW 3amaun (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
perieHus, BEIOMpAaTh HAaMOOJee MOAXOMSAIINA C yIETOM CaMOCTOSITEIBHO BBIIEICHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBarejabcKue 1eiiCTBUA.

HCMOJIb30BaTh BOIIPOCHI KaK HCCJIENOBATEIIbCKUM HWHCTPYMEHT TO3HAHUS,
dbopMyIHpOBaTh BOMPOCH, (PUKCHUPYIOIIKE MPOTUBOPEUHE, MPoOIeMy, YCTaHABIUBATh
HMCKOMOE€ M JJaHHOE, (HOPMHUPOBATH TUIIOTE3Y, API'YMEHTHPOBATH CBOIO MTO3UIINIO, MHEHHUE;

MPOBOJIUTh ~ CAMOCTOATENIBHO CIUIAHUPOBAHHBIM 3KCIEPUMEHT, HCCIEAOBAHUE

[0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTEMaTHYEeCKOro OOBEKTa, SIBJICHUS, Mpolecca,

BBISIBJICHUIO 3aBUCUMOCTEH MEX]1y 00BEKTaMH, SBJICHUSMHU, ITPOIECCAMMU;

CaMOCTOSITEIIbHO (pOpMyIMpOBaTh 000OIIEHHS U BBIBOJIBI 110 PE3YyJIbTaTaM IPOBEAEHHOTO

HaOJIOJICHNs, MCCIICIOBAHUs, OILICHUBATH JIOCTOBEPHOCTh IOJIYYEHHBIX pE3yJIbTAaTOB,

BBIBOJOB M 000OIICHUI;

MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, A TAKKE BBIJIBUTATh MPEAITOJIO0KECHUS O

€ro pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora c unpopmanmeii:

BBISBJIATH ACPUUMUTHI HHPOPMALIUH, JaHHBIX, HEOOXOUMBIX Ul OTBETA HA BOIIPOCH IS
pelIeHus 3a/1auu;

BbIOMpaTh MHGOPMALMIO U3 HMCTOYHMKOB pPAa3jM4YHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh MH(POPMALMIO PA3IUYHBIX BHUIOB M (QopM
IIPE/ICTABIICHHS;

CTPYKTYpUpOBaTh  MH(POpPMALUIO, MPEACTaBIATh €€ B  pa3IUyHbBIX  (opmax,
WJUTIOCTPUPOBATH IpapUuecKy;

OLICHMBATh HAAEKHOCTh MH(OpPMALIMU MO CAMOCTOATEIBHO C(HOPMYIHPOBAHHBIM
KpUTEpUSIM, CHOPMYITUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMmyHuKkaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe IeiiCTBUSA:

BOCIPUHUMATh U (HOPMYIHpPOBaTh CYXKACHHS B COOTBETCTBUM C YCIOBUSMHU U
HEeJSIMU OOLIEHHMSI, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX U
MUCHhMEHHBIX TEKCTaxX, JaBaTh MOSICHEHHUS MO XOAY PEHICHHS 3aJa4id, KOMMEHTHPOBAThH
IIOJIyYEHHBIA pe3yJIbTaT;

B X0J/i€ 00CYXJeHMs 3aJaBaTh BOIPOCHI MO CYIIECTBY 00CYXIaeMOil TeMbl, MPOOIEMBI,
perraeMoil 3a7auu, BeICKa3bIBaTh HJIEH, HAIIEJIEHHBIC HA TIOUCK PEIICHHS, COMOCTABISAThH
CBOM CY)KJICHUS C CY>KICHUSIMH JAPYTUX YYACTHUKOB JIMaora, OOHapy>KuBaTh pa3inyue u
CXOACTBO TO3MUIMI, B KOpPpeKTHOM ¢dopme (opMynupoBaTh pa3HOINIACUS, CBOU
BO3PaKCHUS;

MPEJCTaBIATh PE3yJbTaThl PEIICHUs 3aJay, SKCIIEPUMEHTA, MCCIIEOBaHMS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (OpMaT BBICTYIUIGHHS C Y4Y€TOM 3a/ad MpE3eHTAluu |
0COOEHHOCTEN ayUTOpHUHU.



PerynsiTuBHbIe YHUBEPCAJIbHbIE Y4eOHbIE eHCTBUSA

Camoopranusanus:

COCTaBJISITh TUIAH, AJITOPUTM PEIICHUS 3aJa4d, BBIOMPATH CIIOCOO pEHICHUS C Y4ETOM
UMEIOIIUXCS PECYpCOB M  COOCTBEHHBIX BO3MOXHOCTEH, aprymMeHTUpPOBaTh U
KOPPEKTUPOBATh BAPHAHTHI PEIICHUNA ¢ yIETOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, SMOUMOHAIbHBII HHTEJJIEKT:

BJIa/ICTh HaBBIKAMHU TTO3HABATEIHHON pe(ICKCUU KaK OCO3HAHUS COBEPILIAEMBIX ICHCTBUIN
U MBICTUTENBHBIX MPOIECCOB, UX PE3yJbTaTOB, BIAJETh CHOCOOAMU CaMOMNPOBEPKH,
CaMOKOHTPOJIS IIpoIlecca U pe3yIbTaTa pelIeHus MaTeMaTHIeCKON 3a1auu;

NpEeIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTHh IpPU PEUICHUH 3a7a4d, BHOCHUTH
KOPPEKTUBBI B JACSITETLHOCTh HAa OCHOBE HOBBIX OOCTOATEIBCTB, JAHHBIX, HAWJIEHHBIX
OLIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yJbTaTa I H YCIOBHUSIM, OOBSCHATH TNPUYMUHEI
JOCTHXKEHUSI WJIM HEJJOCTMIKEHUS PE3YIbTaTOB JAESATENbHOCTU, HAXOUTh OMIMOKY, JaBaTh
OLIEHKY PUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEJILHOCTD:

NOHMMATh U UCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON M MHAUBHUYyaJbHON pabOThI IpH
pelieHny y4eOHBIX 3ajad, MPUHUMATh IIeJb COBMECTHOW NEATEIBHOCTH, IUIAHUPOBATH
OpraHM3alMI0 COBMECTHOM paboThl, pacHpenesiarTh BHIbI padOT, JA0roBapUBaThCH,
00CyXIaTh MPOIECC U Pe3yJbTaT paboThl, 0000111aTh MHEHUSTHECKOJIbKUX JIFOCH;
y4acTBOBaTh B TIpynmnoBbIX (opmax pabotsl (0OcyxaeHus, OOMEH MHEHMH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIIOIHITH CBOIO YaCTh PabOThl U KOOPAUHUPOBATH CBOU
ACUCTBHS ¢ IPYTMMH WICHAMHU KOMaH/bI, OIEHUBATh KA4€CTBO CBOETO BKJIa/a B OOIIHIA
IPOAYKT IO KPUTEPHSIM, CPOPMYTUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIC pe3yabTaThl OCBOSHUS MPOTPAMMBI 10 MaTeMaTHKe Ha 0a30BOM YpOBHE Ha
YPOBHE CpEIHEro 00IIero o0pa3oBaHUsi MPEACTABJIEHBI MO rojaM OOYyYEeHHUSI B paMKax
OTIIETBHBIX YYEOHBIX KypCOB B COOTBETCTBYIOIIMX pa3feiiax MpOorpaMMbl I10
MaTeMaTHKe.



OEJEPAJIBHASA PABOYAS ITPOTPAMMA YYHEBHOI'O KYPCA «AJI'EBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

HOACHUTEJIBHASA 3AIIUCKA

VY4eOnblll Kypc «Anrebpa m Hadala MaTEMaTHYECKOTO aHAM3a» SIBJISETCS OJHUM U3
HaumOoJiee 3HAUYUMBIX B IMporpaMMe CpeAaHero ooOiero o0pa3oBaHUs, IOCKOJIBKY, C
OJTHOM CTOPOHBI, OH OOECHEYMBACT WHCTPYMEHTAIbHYIO 0a3y il U3Yy4EeHHS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JApPYroil CTOPOHBI, (POPMHUPYET JOTUYECKOEH
a0CTpaKTHOE MBIIUICHHE OOYy4YaloIMXCd HAa YpPOBHE, HEOOXOAMMOM [IJIi OCBOCHUS
y4eOHBIX KypcoB MH(OpPMATHKH, OOIIECTBO3HAHUS, MCTOPUH, CIOBECHOCTU. B pamkax
yueOHOTO Kypca «Auredpa M Hayajlla MaTEMaTHYECKOTO aHaiu3a» oOydaroluecs
OBJIAJIEBAIOT YHUBEPCAIBHBIM S3bIKOM COBPEMEHHOM HAYKH, KOTOpas (OpMYIUPYET CBOU
JOCTH)KEHHUS B MaTEMaTUUYECKOH (hopme.
VYuebHblii Kypc anreOpsl ¥ HayaJl MATEMAaTHUYECKOTO aHAIN3a 3aKJIabIBA€T OCHOBYIIS
YCHEIIHOTO OBJAJACHHUS 3aKOHAMH (U3UKH, XUMHUH, OHOJOTUH, MOHMUMAaHHS
OCHOBHBIX TEHJECHIUI YKOHOMHUKH U OOIIECTBEHHOM KU3HH, IIO3BOJISIET
OPUEHTHUPOBATHCA B COBPEMEHHBIX IHHUGPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HMCIOJIb30BaTh WX B MOBCEAHEBHOM XKM3HH. B TOXe Bpemsi OBJaJieHUE
a0CTPaKTHBIMU U JIOTUYECKUA CTPOTUMH MaTEMaTUYECKUMH KOHCTPYKIMSIMHU pa3BUBACT
YMEHUE  HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HWCTUHHOCTH YTBEPKACHUS,
UCIIOJIb30BaTh 000011eHNE U KOHKpETH3alHio, abCTparupoBaHWE | AaHAJIOTHIO,
dbopMHpYET KpeaTUBHOE U KPUTHUECKOE MBIIITIEHUE. B X0/1€ n3ydeHus areOpbl U Haval
MaTeMaTUYECKOT0 aHaJIN3a Ha YPOBHE CPEITHEro O0IIero oopa3oBaHusi 00yJaroniuecs
MOJIYYarOT HOBBIM OMBIT PEIICHUS MPUKIAIHBIX 3a/1a4, CAMOCTOATEILHOTO TTOCTPOCHUS
MaTeMaTUYeCKUX MoJieei peaNbHBIX CUTYAIMH M WHTEPIPETAIUN TTOTyYESHHBIX
pEelIeHM, 3HAaKOMATCSA C MpUMEpaMu MAaTeMAaTHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE,
HayKe U B UICKYCCTBE, C BBIJAIONUMHUCA MATEMATUYECKUMU OTKPBHITUSMH U UX aBTOPAMH.
VYueOHbIil Kypc anreOpbl 1 HadaJl MaTEeMaTUYECKOro aHajiu3a 00jaJaceT 3HAUYUTEIbHBIM
BOCITUTATEIHHBIM MOTEHIIMAIOM, KOTOPBIM pean3yeTcsl Kak depe3ydeOHbli MaTepua,
CHoCcOOCTBYIOIMHI (HOPMUPOBAHUIO HAYUYHOTO MUPOBO33PEHUS, TAKH Yepe3 Creuupuxy
y4eOHOM AesATEILHOCTH, TPEOYIOIIEH CaMOCTOSTEIbHOCTH,aKKYPATHOCTH,
MPOJIOJDKATEILHON KOHIIEHTPAIIMY BHUMAHUSI 1 OTBETCTBEHHOCTH
3a MOJIyYEHHBIN pe3yJIbTarT.
B ocHoBe Meronuku oOydeHus airedOpe W HavyallaM MaTeMaTHUYeCKOTO aHaliu3a JICKHUT
JEATETHLHOCTHBIN TIPUHITUI OO YUCHHS.
B crpykType mporpammel 1o anredbpe ¥ HavalaM aHajdu3a BBIACISIOTCS CIEAYIONINe
collepKaTeIbHO-METOIMUECKHEe JUHUU: «Yucna u  BbIUMCICHUS», «DYHKIUU U
rpadukn», «YpaBHEHUS M HEpaBeHCTBa», «Hawama MareMaTHyeckoro aHaim3ay,
«MHoxkecTBa W JIorMkKa». Bce OCHOBHbBIE COJEPKATENbHO-METOJIMYECKUE JIMHHUU
U3YyYalOTCsl HAa TMPOTSHKEHUM JBYX JIeT OOydeHHsT Ha YpPOBHE CpEAHEro oOIlero
o0pa3oBaHUsl, €CTECTBEHHO JIOTIONHSAS APYT JIpyra U MOCTETIEHHO HACHIIIAsCh HOBBIMU



TeMaMu U pazzenamu. J[aHHbBI y4eOHbBIN Kypc SIBISIETCS MHTETPATUBHBIM, MOCKOJBKY
oObequHsIeT B ceOe coliepKaHUE HECKOJIbKMX MaTeMaTUYeCKUX AMCIMIUIMH: anredpa,
TPUTOHOMETPHUSI, MATEMAaTUUYECKUN aHAIIU3, TEOpUs MHOXKeCTB U apyrue. [1lo mepe Toro
Kak oOydJarolmuecs OBIaJCBAlOT BCE Oojiee HIMPOKMM MAaTEMaTHYECKHUM amnmnapaToM,y
HUX TOCIEA0BaTeIbHO (HOPMUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTE€MaTUYECKYI0 MOJEIb pPEAJIbHOW CHTyallMd, MPUMEHATHh 3HAHUSA, IIOJIYYEHHBIEB
yueOHOM Kypce «Anredpa W Hayala MaTeMaTH4YeCKOro aHalu3a», ISl PElIeHUs
CaMOCTOSATENIbHO  CPOPMYJIMPOBAHHOM  MaTreMaTHYecKoW  3aJayu, a  3aTeM
MHTEPIPETUPOBATH MOJIYUCHHBIA PE3YNIbTAT.

CopnepxarenpHO-MeTOANYECKAasT  JUHUA  «Uucna W BBIUMCICHHUS»  3aBEpIIACT
(dbopMHpOBaHNE HABBIKOB UCTIOIb30BaHUS JCHCTBUTEIBHBIX YHUCEN, KOTOPOE OBUIO HA4aTo
Ha ypOBHE OCHOBHOTO 001iero oopazoBanusi. Ha ypoBHe cpeqnero o0iiero oopazoBaHust
0ocoboe BHUMaHHE Yyiensercs (HOPMHUPOBAHMIO IMPOUYHBIX BBIYMCIMTEIbHBIX HABBIKOB,
BKJIFOYAIOUIUX B CE0sl HCIIOJIb30BAHKE PA3IMYHBIX (DOPM 3aMKCH IEUCTBUTENILHOIO YUCIIA,
YMEHHUE PAlMOHAIBHO BBINOJHATH JEUCTBUS C HUMH, J€JaTh NPUKUAKY, OLICHUBATh
pedynpraT. OOydaromuecs IMOJYy4alOT HAaBBIKM  NPUONMKEHHBIX  BBIUMCICHHH,
BBINIOJIHEHHUS IEWCTBHI C YMCIaMU, 3allMCAHHBIMU B CTAaHAAPTHOM (hOpME,UCIIONb30BAHUS
MaTE€MaTHYECKNX KOHCTaHT, OLCHUBAHMS YHCIOBBIX BBIPAKEHUM.

CopnepxxarenbHass — JIMHUS «YpaBHEHHsI M HEPAaBEHCTBa»  pealn3yercsd Ha
NPOTSHKEHUN BCEro OOYyYEHHs Ha ypOBHE CpeIHEro oOIero oOpa3oBaHMsl, TOCKOJBKY B
KOKIOM paszlerne NporpaMMbl IPEAYCMOTPEHO PEIIEHHWE COOTBETCTBYIOLIMX 3a1ad.
OOyyaroiuecs: OBIaJCBAIOT PA3IUYHBIMU METOJAMHU PEIICHHS LENbIX, PalUOHAIbHbIX,
UPpPaLMOHAIBHBIX, MTOKA3aTeNbHbIX, JJOrapu(PMUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHUIA,
HEpPaBEHCTB U X cucTeM. [loryyeHHble yMEHMsI UCTIONB3YIOTCS ITPHU UCCIIEIOBAHNU (DYHKIUIAC
MOMOILIbIO TTPOM3BOAHOM, PELIEHUM TMPUKIATHBIX 3a7ad M 3a/Jad Ha HaXOXICHHE
HauOONBIINX M HAMMEHbIIMX 3HaueHUW ¢GyHKuMU. J[aHHas cojaep)KaTeiabHas JIMHUA
BKJIFOYAET B ce0sl Takke (POPMUPOBAHUE YMEHHUH BBINOJHATH PACUETHI MO (opMyIiam,
npeoOpa3oBaHus IEJbIX, PalMOHAIbHBIX, UPPALUOHAIBHBIX W TPUTOHOMETPUUYECKHUX
BBIPDOKEHHM, a TaKKe BBIPAXKEHUM, COJEpKalllUX CTeNneHu W jorapudmel. braromaps
M3YYEHUIO  ainreOpamvyeckoro MaTepuaja MIPOUCXOJUT  JajibHEeillee  pa3BUTHE
QITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIIIEHUSI 00yJaronmxcs, GOpMUPYIOTCS HaBBIKH
JNEAYKTUBHBIX PacCyXJIE€HUU, pabOThl C CHUMBOJIbHBIMU (OpMaMu, MPEACTABICHHUS
3aKOHOMEPHOCTEH M 3aBHCUMOCTEN B BHJIE PAaBEHCTB M HEpaBeHCTB. AureOpa mpejaraer
3 peKTUBHBIE UHCTPYMEHTHI JUIsl PELICHUS MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4,
HAIJITHO IEMOHCTPUPYET CBOU BO3BMOKHOCTH KaK SI3bIKA HAYKH.
CopepxarenpHo-MeToMYecKass TUHUS «DyHKIMUA U TpadUK» TECHO MEperieTaeTcs C
APYTUMU JIMHUSMU Y4YeOHOrO Kypca, IIOCKOJIbKY B KakOM-TO CMbICIE 3a1aér
MOCJIEIOBATENPHOCTh HM3Y4YEHHs Marepuana. l3yueHue CTerneHHOM, NO0Ka3aTelbHOM,
JorapuMUUECKO ¢ TPUTOHOMETPUYECKUX (YHKIMNA, HMX CBOWCTB W TpaduKoOB,
UCIIOJIb30BaHNEe (YHKIMM Ui pelieHus 3afad M3 JAPYruX YydeOHBIX MPEIMETOB U
peanbHOM KU3HU TECHO CBS3aHO KaK C MATEMATHYECKUM aHAJIU30M, TaK U



C peleHreM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMAHUE YACNIAETCS
(dbopMHPOBaHUIO YMEHHSI BhIpaxaTh (POpMyJiaMy 3aBUCUMOCTU MEXKY Pa3IMuYHbIMU
BEJIMYMHAMH, UCCIIEJIOBATh MOJy4YeHHbIE (YHKIUH, CTPOUTHh MX Tpaduku. Martepuan
COJIEp>KaTENbHOM JIMHUY HAIEJICH Ha Pa3BUTHE YMEHUN U HaBBIKOB, MTO3BOJISIOIINX
BBIp@XaTh 3aBUCUMOCTH MEXKIY BEIMYUHAMH B Pa3TUYHON opMe: aHATUTUIECKOM,
rpaduueckoii u cioBecHoil. Ero uzydenue cnoco6cTByeT pa3BUTHIO AITOPUTMHUECKOTO
MBIIUICHUS, CIIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AINH, UCII0JIb30BAHUIO aHAJIOTHIA.
ConmepxxarenpHast  nuHuA «Havama wmarematmdyeckoro aHamusa» TMO3BOJSET
CYUIECTBEHHO PaCIIMPHUTh KPYr KaKk MaTeMaTHUYECKHUX, TaK M MPUKIATHBIX 3a7ad,
JOCTYMHBIX 00YYaIOUIMMCsl, Y KOTOPBIX MOSIBISIETCA BO3MOXKHOCTb MCCIIEI0BATh U
CTpOUTH Tpaduku (YHKIHM, OMpPEnensaTh WX HauOOJbIINEe W HAUMEHbIINE 3HAYCHHUS,
BBIUUCTATh  TUIOMAT GUryp U OOBEMBI TEl, HAXOIUTh CKOPOCTH M YCKOPEHHS
nporeccoB. CojeprkaTenbHas JUHUS OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOCHHS
MaTEeMaTHYECKUX MOJENIe PeanbHBbIX CUTYaIlHi, HAaXOXJACHUS HAWIYYIIEero PEIICHUSB
NPUKIATHBIX, B TOMYHCIE COLMAIbHO-IKOHOMUYECKUX,  3aJadaXx. 3HAKOMCTBO C
OCHOBAaMH MAaTE€MaTHYECKOTO aHaju3a CIOCOOCTBYET pAa3BUTHIO aOCTPaKTHOTO,
(GbopMaIbHO-TOTHUECKOTO M KPEAaTHBHOTO MBIIUICHUS, (OPMUPOBAHUIO yMEHHMN
pacro3HaBaTh MPOSBICHNUS 3aKOHOB MAaTEMaTHUKU B HAayKe, TEXHHKE M MCKYCCTBE.
OOyuaromuecs y3HAIOT O BBIJAIOLIUXCSA pe3yiabTaTaX, MOIYYCHHBIX B XOJE Pa3BUTHSA
MaTEeMaTHKHU KaK HayK, U UX aBTOpax.
CopepxxarenpHO-MeTOIMYECKast TMHUS « MHOXKECTBA U JIOTHKa» B OCHOBHOM ITOCBSIIEHA
DJIEMEHTaM  TEOPUM  MHOXECTB.  [EOpETUKO-MHOKECTBEHHBIE  IPEICTaBICHHUS
NPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTeMaTUKd © TpearaloT HamOosee
YHHUBEPCATBHBIA A3BIK, OOBEIMHSIONINN BCE pa3fesibl MaTeMAaTUKH U €€ TPUIIOKEHUH,
OHH CBS3BIBAIOT pa3Hble MaTEeMaTHYECKHE TUCIUIUIMHBI B eauHoe Ienoe. [lortomy
Ba)KHO JIaTh BO3MOKHOCTh 00y4YaroIeMycsl IOHUMaTh TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTeMaTHKH U MCIIOIb30BaTh €T0 JUISl BRIPAKEHUSI CBOMX MBICTICH.
B yueOHOM Kypce «Anrebpa u Hayaia MaTeMaTHYECKOTO aHalu3a» MPUCYTCTBYIOT TAK)KE
OCHOBBI MaTEMaTHUECKOTO MOEINPOBAHUSA, KOTOPHIE MPU3BAHBI CPOPMHUPOBATH HABBIKH
MOCTPOCHUS MOJENEH  peanbHBIX CHTyallMid, WCCIENOBAHUS JTHX MOJENEH C
MOMOIIBIO ammapaTta aireOppl M MaTEeMaTHYeCKOTO aHajn3a W HHTEPHpeTaruu
MOJIyUYeHHBIX pE3yJbTaToB. Takue 3afaHusi BIUIETEHbl B KAXKIBIA U3 Pa3/IelioB
MPOrpaMMBbI, MOCKOJBKY BECh MaTepHall Y4eOHOro Kypca IIUPOKO HCTOIB3YeTCS IS
pelleHrsT TPUKIAAHBIX 3afad. [lpw pelmeHnu peanbHBIX MPAKTHYECKUX 33734
oOydJaroluecs: pa3BUBAIOT HAONIOAATEIbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, UCMOIB30BATh AHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATh MPOOIIEMY.
JlesiTenbHOCTh TI0 (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX 3a/1a4 OPraHUu3yeTCs
B TIPOIECCe M3YUYEHUS BCEX TEM Y4eOHOTO Kypca «Anredpa u Hadajga MaTeMaTHUYECKOTO
aHaIu3a.
OO61iee 4KclIO YacoB, PEKOMEHJOBAHHBIX JJI1 M3y4eHHUs y4eOHOro Kypca «Auredpa u
Havaja MaTeMarnudeckoro aHamuza», — 170 yacoB: B 10 kiacce — 68 dacoB (2 yaca B
Heneno), B 11 kmacce —102 yaca (3 vaca B HeZIeIIO).



COILEPKAHUE OBYUYEHUA

10 KJIACC
Yucy1a ¥ BBIYUCTICHUA
Panmonaneueie yncna. OOBIKHOBEHHBIC U JECATUYHBIC APOOU, IPOLEHTHI, OECKOHECUHBIC
NepUoANYECKUe ApoOU. ApUPMETHUECKHE OIEpaluy C palMOHAIbHBIMU YHCIAMH,
npeoOpa3oBaHUs YHCIOBBIX BbIpakeHUW. [IpumeHeHne ApoOell W NPOLEHTOB JIA
pelIeHNs IPUKIAAHBIX 3a/1a49 U3 PAa3JIMYHBIX OTPACIICH 3HAHUN U PEATTbHOM KU3HH.
JleiicTBuTenbHbIe uncia. PanmoHansHble W UppalMOHANBHBIE YHCla. ApupMeTHIECKHIe
omnepanuy ¢ JACUCTBUTENbHBIMU uuciaamMu. [IpuOmkE€HHbIE BBIYMCIEHUS, IpaBUIIa
OKPYTJICHHUsI, IPUKUJIKA U OLIEHKA PE3YJIbTaTa BEIYUCICHUN.
Crenens ¢ 1enbiM nokazarenem. CtanaapTHas ¢opma 3aMucu ACHCTBUTEIBHOTO YHUCIA.
Hcnonb3oBanne  mnoaxodsmied  QopMbl  3amuch  JEHCTBUTEIBHBIX  YHUCEN JUIS
pelLIeHNs IPAKTUYECKUX 3a1a4 U IIPEACTaBICHUS TaHHBIX.
ApudmeTrueckuili KOpeHb HaTypalbHOM creneHu. JlelicTBus ¢ apudmeTnyecKumMu
KOPHSAIMH HaTypaJIbHOW CTENEHH.
CHHYyC, KOCUHYC Y TaHT'€HC YUCJIOBOI'O apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC
YHUCJIOBOTO apryMEHTA.

YpaBHeHus U HEPaABEHCTBA

ToxxnecTBa U TOXKAECTBEHHBIE MPEOOPA30BAHMSL.

[Ipeobpa3oBanue TPUTOHOMETPUUECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPHUYECKUE POPMYIIBI.

YpaBHeHHE, KOpEHb ypaBHEHUs. HepaBeHCTBO, perieHrne HepaBeHeTBa. MeTon
MHTEPBAJIOB.

Pemenue 1enpix u ApoOHO-paIIMOHATIBHBIX YPaBHEHUH U HEpaBeHCTB. Perienue
MppalMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne TpuroHOMETpUUECKUX YPaBHEHUM.

[IprumeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMAaTUUECKUX 3a/1a4 U 3aJ1a4n3
pa3IMYHBIX 00JacTel HAYKH U peaJbHOM )KU3HU.

DyHKUUM U TPaPUKH

OyukIus, cnocoosl 3amanus pyukiuu. ['padux Pynkmuu. BzaumuHo obOpaTHbie
GyHKIHH.

ObmnacThb ONpeeNieHus] M MHOXECTBO 3HaueHud Qynkumuu. Hynm ¢yHkimm.
[TpoMexyTKH 3HAKOTIOCTOAHCTBA. YETHBIEC 1 HEUETHBIE (PYHKIIHH.

Crenennast GyHKIMS ¢ HATYpaJIbHBIM M 1IeJIbIM Moka3ateneM. E€ cBoiicTBa urpaduk.
CaoiicTBa 1 rpaduk KOpHS N-0¥ CTETICHH.

Tpuronomerpuyeckasi OKpy>KHOCTb, ONIpEIeICHUE TPUTOHOMETPUUECKUX (DYHKIUH
YHCIIOBOTO apTyMEHTA.

Ha4yana maTeMaTH4eCKOro aHajn3a
ITocimenoBaTeIbHOCTH, CIOCOOBI 3a4aHus IIOCIEI0BATEIbHOCTEH. MOHOTOHHBIE
MIOCJIEI0BATEIILHOCTH.



Apudmernueckass © = TeOMETpUYECKas Tporpeccu. becKoHeYHO  yObIBaromias
reomerpuyeckass mnporpeccusi. CymMa OECKOHEUHO YOBIBAIONIEH TIeOMETPpUUYECKOM
nporpeccun. opmysia CIOKHBIX MPOIEHTOB. Vcmoap30BaHNe MPOTPECCUU IS PEIICHUS
pealIbHBIX 3a/1a4 MPUKIAJHOTO XapaKTepa.

MHoxecTBa U JIOTHKA

MHoOK€eCTBO, omnepaiuyu Haj MHOKecTBamu. [{uarpammel Ditnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO anmnapara JJisl ONKHCAHUsI PEAbHBIX MPOLIECCOB U SBJICHUM,
TP PEIICHUH 33]1a4 U3 APYTUX YIeOHBIX MTPEAMETOB.

Onpenenenue, Teopema, CIeACTBUE, 10KA3aTENbCTBO.

11 KJIACC

Yucsia v BbIYUCITCHUS

Harypanbhubie u nenbie uncna. [IpusHaku genmmMocTy nenbix yncen. CTeneHs ¢
panoHaIbHbIM MOoKa3aTesieM. CBOMCTBA CTEIICHHU.

Jlorapudm uncna. Jlecaruunbie U HaTypajibHbIE JOTrapU(pMBI.

YpaBHeHUS U HEPaABEHCTBA

[IpeoOpa3zoBaHue BBIPAKEHU, COJIEPKAIIMX JOTapUPMBI.

[IpeobpazoBanue BBIDAKCHUN, COACpkKAIIUX CTENEHW C  PAUOHAJIBHBIM
MOKa3aTEeJIEM.

[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3aTenpHble YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckne ypaBHEHUSI 1 HEPABEHCTBA.

Cucrembl JIMHEHWHBIX ypaBHEHUW. PellleHne NMpUKIAIHBIX 3a7ad ¢ MOMOIIBIOCHCTEMBI
JINHENHBIX YPaBHEHUU.

Cucrembl U COBOKYITHOCTH PallMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

IIprumeHeHne ypaBHEHHM, CHCTEM U HEPABEHCTB K PELICHUI0 MaTEeMaTUYECKUX3a/1a4d U
3a/1a4y U3 pa3IuYHbIX 00JacTeil HAYKH U peajbHOM KU3HU.

DOyHKUMHU U TpaduKu

Oyukuusa.  Ilepuonmueckne pyHkiuu. IIpoMexyTKH MOHOTOHHOCTH — (DYHKIUU.
Makcumymbl 1 MUHUMYMBbI pyHKUIMUA. Hanbosblilee 1 HauMeHblee 3HaueHne (PyHKIUU
Ha IPOMEKYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TPAPUKHU.

[TokazaTenbHas u norapugmuieckas QyHKIIMU, X cBoWcTBa U rpaduku. Mcnonb3oBanue
rpadukoB GYHKININ IJ1s1 pEIICHUS YPAaBHEHUHN U THHEHHBIX CHCTEM.

Hcnonp3oBanne TpadukoB (QYHKIUN I MCCIENOBAHUS MPOILIECCOB M 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT IIPU PELICHUH 3aJad U3 APYTUX Y4eOHBIX MPEIMETOB M PealbHOM
AKU3HH.

Hayajia MaTeMaTH4eCKOro aHAJIN3a
HenpepeiBHble  ¢QyHKIMU. MeToa  UHTEpBAJIOB AJIi  PEIICHUS HEPAaBEHCTB.
[IpousBoanas pyHkuuu. 'eomerprueckuii U GU3NUECKUN CMBICT POU3BOTHOM.



[TpousBoaHbie 3eMeHTapHBIX GYHKINI. DOpMybl HAX0XKAESHUS TPOU3BOIHONCYMMBI,
IPOU3BEJICHUS U YaCTHOTO (DYHKLUH.

[Ipumenenune NPOM3BOAHONW K HCCIENOBAaHUIO (PYHKIMA HAa MOHOTOHHOCTh U
sKcTpeMyMbl. Haxosxaenne HanOombIero 1 HAMMEHbIIETO 3HaYeHUsI (PYHKIIMU Ha OTPE3KeE.
[IpuMenenne mpon3BOIHOM U1 HAXO0KACHUSA HAMITYYIIETO PELIECHUS] B TPUKJIIAIHbIX
3aJ1a4ax, JUIsl ONpEeeIEHNUs CKOPOCTH MPOLIECCa, 3aJaHHOT0 (POpMyYIoi WK rpaduKoM.
[lepBoobpasnas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpudeckuil U GU3NYECKUil CMbICI. BblunciieHne nHTerpanamno
dbopmyne HeroTona—JIebHmIa.

IHPEAMETHBIE PE3YJIBTATBI

K xonmy ob6yuenus B 10 kyacce oOydaromMiics IMOJYYHUT CICAYIOIIME IPEIMETHBIC
pe3yIbTaThI:

Ymnciia v BLIYUCICHUS:

ONEPUPOBATH MOHATUSIMU: PAllUOHATBLHOE W JCUCTBUTEIHLHOE YMCIIO, OOBIKHOBEHHAS U
JecATUYHAs APOOb, MPOIICHTHI;

BBIMIOJIHATh apU(METHUYECKUE ONepalid C palUOHAIBHBIMU U JIEUCTBUTEIbHBIMU
YUCJIaMU;

BBITIOJIHATh TPUONMKEHHBIE BBIUMCICHUS, HCTOJB3Yysl MpaBWia OKPYIJICHUS, JeNaTh
MPUKUAKY U OLICHKY pe3yJIbTaTa BEIYUCICHUM;

OMepUpOBaTh MOHATUSIMU: CTETICHb C IEJbIM MOKa3aTeleM, CTaHaapTHas (Gopma 3amucu
JNEUCTBUTEIBHOTO YHUCJAa, KOPEHb HATYypaJbHOW CTENEHU, UCIOJb30BATh MOAXOJISIIYIO
dbopMy 3ammicu JCHCTBUTENBHBIX YHCEN JJIS PEIICHWs MPAaKTUUECKUX 3a1ad |
MPEJCTABIICHHS JaHHBIX;

ONEPUPOBATh IMOHATUSIMU: CHHYC, KOCHMHYC UM TaHI€HC [POU3BOJIBHOTO yTJa,
UCIIOJIb30BaTh 3alKCh MPOU3BOJIBHOTO yIjla uepe3 OOpaTHbIE TPUTOHOMETPUYECKHUE

GyHKIHH.

YpaBHeHMs M HEPABEHCTBA:

OIIEPUPOBATH IOHATUSAMU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO, LIEJIOE, PAllMOHAIBHOE,
MppalrOHAIbHOE YPAaBHEHHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YPABHEHUE;
BBIMIOJIHATh ~ MpeoOpa3oBaHUsl  TPUTOHOMETPUUYECKUX  BBIPAXKEHMM W pelaTh
TPUTOHOMETPUYECKUE YPABHEHUS;

BBITIOJHATH MPeoOpa30BaHuUs LENbIX, PAIIMOHATIBHBIX U UPPALMOHAIBHBIX BBHIPAKEHUHN U
pelmarb OCHOBHBIE THIIBI LEIbIX, PALUOHAIBHBIX W HUPPALUOHAIBHBIX YPaBHEHUH U
HEPABEHCTB;

IIPUMEHSATh YPABHEHUS U HEPABEHCTBA U PELICHUS MATEMAaTUYECKUX 3a/1a4 M 3a4a4 U3
pa3IMYHBIX 00JacTel HAYKH U peajbHOM KU3HU;

MOJIETTUPOBATh peallbHble CHUTYalldd Ha S3bIKE€ anreOpbl, COCTABIATH BBIPAKECHMUS,
YpPaBHEHMs, HEPABCHCTBA [0 YCIOBUIO 3a1a4M, UCCIIENOBATH IMOCTPOCHHBIE MOCIH C
MCIIOJIb30BaHUEM ammapara ajireOphl.



DyHKUMU U TPAPUKU:

OMepUpPOBaTh MOHATUIMU: PYHKIUS, CLIOCOOBI 3ajaHusl GYHKIMU, 00JIaCTh ONpeIeNeHus
Y MHOXECTBO 3Ha4eHU (PyHKIMHU, TpaduK GyHKIIMH, B3aUMHO oOpaTHbIe (PYHKIINH;
ONEPUPOBATh TMOHATUSMHU: UETHOCTH M HEYETHOCTh (PyHKUIMH, HynmH (QYHKIUH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

UCIOJIb30BaTh Tpaduku QyHKIUHN JJIs pEIICHUs] ypaBHEHUH;

CTPOUTHh W YWTATh TpapuKu JIMHEHHOW (YHKIUU, KBAAPATUYHON (PYHKIIMH, CTETICHHOM
(GYHKIMH C TIETBIM TTOKA3aTeeM;

UCIIONIb30BaTh Tpaduku (QYHKIUN JJIs MCCIEAOBAaHUS MPOIECCOB M 3aBUCUMOCTEN MpH
pelmieHny 3a1ad U3 APYrHuX Y4eOHbIX NPEIMETOB W PEAIbHOW JKU3HH, BBIPAXKATh
dbopMyliaMu 3aBUCUMOCTH MEXTy BETMUNHAMHU.

Hauyana MmaTeMaTH4ecKOro aHajimn3a:

OTIEPUPOBATH MOHATUSIMH:  TIOCJIEOBATENbHOCTh,  apudmernyeckas U
reoMeTpHuyecKas porpeccuy;

OIIEpUPOBATH MOHATUAMU: OECKOHEYHO YOBbIBaIOIasi FEOMETPUUECKAsl POTrPeCCHs],cCyMMa
OECKOHEYHO YOBIBAIOIIEH T€OMETPUUECKON MPOrPECCUU;

3aJ1aBaTh MOCJIEI0BATEIbHOCTH PA3IMYHBIMU CIIOCOOAMU;

HCIIOJIb30BATh CBOMCTBa MOCJIENOBATENBHOCTE M TPOrPECCHil Al pelIeHus
peanpHbIX 3a/1a4 MPUKIAJHOTO XapaKTepa.

MHo:xecTBa 1 JIOTHKA:

OIIEpUPOBATH MTOHATUSIMU: MHOXECTBO, ONIEpPaAIlMX HaJl MHOXECTBAMU; UCII0JIb30BATh
TEOPETUKO-MHOXKECTBCHHBI ammapar Il ONKMCAHUS PEATbHBIX

IIPOIICCCOB U SBJICHUH, TIPH PEIICHUH 3aJ]1a4 U3 IPYTUX YICOHBIX MPEIMETOB;
ONEPUPOBATH MOHATUSIMHU: ONIPENICIICHUE, TEOPEMA, CIEACTBUE, TOKA3ATEIbCTBO.

K xoniy obydenuss B 11 kiacce oOy4aromuics MOJTYYUT CIEAYIOIIUE MPEIMETHBIC
pe3yIbTaThI:

Yucya ¥ BLIYUCTICHUS S

ONEpUPOBATH TMOHATHUIAMHU: HATypaJlbHOE, IEJI0€ YHCJIO, HCIOJIb30BaTh IPU3HAKU
JEJIMMOCTH LEJIBIX YKCENl, PA3JIOKEHUE YHCJIa HA MPOCTHIE MHOXKUTEIU JJISl PEIICHUS
3aj1a4;

OIEpUPOBATH MTOHITHUEM: CTEICHD C PALIMOHAIBHBIM IMOKA3ATEIIEM;

OTIEpUPOBATh MOHATUSIMU: JIOTapU(PM YHCIa, TECATUIHBIC U HATypaJIbHbIC JTIOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA:

MPUMEHATh CBOWCTBA CTEMEHU [JIsi TpeoOpa3oBaHUs BBIPAKECHHM, ONEpUPOBATH
MOHATUSAMU: II0KA3aTEIbHOE YPAaBHEHHWE W HEPABEHCTBO, PELIATh OCHOBHBIE THIIBI
MOKa3aTEIbHbIX YPABHEHUIN U HEPABEHCTB;

BBITIOJIHATH TMPE0Opa3OBaHMs BBIPAKEHUHM, COJIEPXKAIUX JorapudMbl, ONEPUPOBATH
MOHSATUSIMU: JIOTApU(MHUUECKOE YpaBHEHHWE U HEPABEHCTBO, PEIIaTh OCHOBHBIE THIIBI



Jorapu(pMUUECKUX YpaBHEHHU U HEPABEHCTB;

HaXOJUTh PEUICHUS NPOCTEUINX TPUTOHOMETPUUECKUX HEPABEHCTB;

OIIEPUPOBATH MOHATUAMU: CUCTEMA JIMHEUHBIX YPABHEHUN U €€ PEIECHUE, UCII0JIb30BATh
CUCTEMY JINHENHBIX YPABHEHUH JUIs PELICHHS TIPAKTUUECKUX 3a/1a4;

HaXOJUTh PELICHUS MPOCTEUIINX CUCTEM U COBOKYITHOCTEW PAallMOHAJIBHBIX YPABHEHUHN U
HEPaBEHCTB;

MOJICIMPOBaTh pEAbHbIE CHUTYallud Ha S3bIKE anreOpbl, COCTABIATH BBIPAXKEHUS,
YPaBHEHMsI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3aa4yH, UCCIIEAOBATh ITOCTPOCHHBIC
MOJIEJIM C UCIIOJIb30BAaHUEM ammapara ajreOphl.

DOyHKUMH U TPpaPUKH:

ONEpUPOBATh MOHATUAMM: MHepuoandeckass (yHKUUSA, HTPOMEKYTKM MOHOTOHHOCTHU
(GYyHKIUM, TOYKM OSKCTpeMyMa (yHKIMM, HaumOOJbllee W HAaWMEHbLIEE 3HAYCHMS
(GYHKIUM Ha TPOMEXKYTKE, UCIOJB30BaTh UX ISl UCCIENOBaHUS (DYHKIUU, 3aJaHHOU
rpadukom;

OIEpPUPOBATH MIOHATHAMMU: rpauku II0KA3aTEJIbHON, JorapupMUUecKor u
TPUTOHOMETPUUECKUX (PyHKUUH, H300paxkaTh UX Ha KOOPAMHATHOM IUIOCKOCTH M
MCIIOJIb30BaTh IS PEILICHUS YPAaBHEHUN U HEPABEHCTB;

M300pakaTb Ha KOOPJAMHATHOM IUIOCKOCTH TpaUKU JIMHEWHBIX YpaBHEHUU U
MCIIOJIb30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPaBHEHUM;

UCIOJIb30BaTh TrpapuKu (YHKIMM IS UCCIEIOBaHMS MPOLIECCOB U 3aBUCUMOCTEW W3
OPYrUX Y4EOHBIX TUCLUUILIUH.

Hauyana maTeMaTH4eCKOro aHAJIM3A:

OmNepupoBaTh  TOHATUSAMH:  HENpepbiBHasS  (QYHKIUA, TPOU3BOJHAS  (PYHKIIHH,
UCIIOJIb30BaTh TEOMETPUUYECKHN U (DU3WYECKUN CMBICT TMPOU3BOAHOM MJIsi pEHICHUS
3a/1ad;

HaXOJIUTh TMPOU3BOJHBIC DJIEMEHTAPHBIX (YHKIIUN, BBIYUCIATH MPOU3BOJIHBIE CYMMBI,
MPOU3BEICHUS, YACTHOTO (DYHKITHH;

UCIIOJIb30BaTh TPOU3BOJHYIO JUISI HMCCIENOBaHWA (PYHKIIMM Ha MOHOTOHHOCTH U
AKCTPEMYMBI, IPUMEHSTh PE3YJIbTAThl UCCIIEIOBAHUS K TIOCTPOCHHIO TPA(UKOB;
WCIIONB30BaTh  MPOU3BOJHYIO  JUISI ~ HAXOXKIEHUS  HAWIY4YlIEro  pEIICHHUS B
MPUKJIAHBIX, B TOM YHUCJIE COIMAIBHO-3KOHOMUYECKUX, 33/1a4aX;

OTepUpOBaTh MOHATHUSMU: TEPBOOOpa3Has M HMHTETpas, MOHUMATh T'€OMETPUUYECKUN U
(U3UYECKU CMBICI HHTETpaa;

HaxOJIUTh TEPBOOOPA3HBIC DJIEMEHTAPHBIX (YHKIWNA, BBIYUCIATH HWHTETpPal MO
dhopmyne HetoTona—JIeitOuua;

peluaTh NpUKIagHbIe 3aauyd, B TOM YHCJIE COLMATbHO-2KOHOMUYECKOTO U (PU3MUECKOTO
XapakTepa, CpeCTBAMU MaTeMaTHYECKOr0 aHAJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

depepanbHan paboyan nporpamma | MatemaTtuka. 10—11 knacchbl (6a3oBbii

10 KUIIACC

HaumenoBanue paznena
(Tembl) Kypca

KonnuecTBo
9qacoB

OcHOBHOE coepKaHne

OCHOBHBIE BUJIBI IEATETLHOCTH
00yUarOIINXCs

MHOKeCTBa palMOHAIBHBIX
U JEACTBUTEIBHBIX YNCEIL.
ParnmonanbHble ypaBHEHUS U
HEpaBEHCTBA

14

MHOXeCTBO, ONlepauu

HaJl MHOXKeCTBaMu. Jluarpammebl
Diliepa—BenHa.

Panrionansubie yncia. OObIKHOBEHHBICH
NEeCATUYHbIEC JPOOU, TPOIICHTHI,
OECKOHEUYHBIE TIEPUOUIECKUE APOOH.
ApudmMeTnyeckre oneparumc
pallMOHAJILHBIMA ~ YHCJIAMH,
peoOpa30BaHUsI YHCITOBBIX
BhIpakeHuid. [Ipumenenue npobeit u
[IPOIICHTOB JIJIs PEIICHUS TPUKIIATHBIX
3a71a4 U3 Pa3IMYHbIX OTPaACIC 3HAHUNH
[PEAIbHOMN KU3HU.

JlelicTBUTENIBHBIC YHCIIA.
ParimonanbHbie U UppPaLIMOHAIIBHbBIC
yuciaa. ApupMeTuuecKue onepanmumuc
NEeWCTBUTEILHBIMU YUCIIAMU.

[ TpuG>kEHHBIE BRIYMCIICHHUS, TTPaBUiIa
OKpYTJIEHUSI, MPUKUJKA U OLICHKA
[pe3yJbTaTa BHIYUCICHUI.

Hcnosb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN anmapar sl
OMMCaHUS XOAa PEIICHUS
MaTEMaTUYECKHX 3a]1a4, a TAKXKe
[pEaIbHBIX POLECCOB U SIBJICHUH,

[IPY PELICHUU 3a]a4 U3 APYTHUX
y4eOHBIX MPEMETOB.

OnepupoBatb NOHATUSIMU:
[PAaMOHAIIBHOE YNCIIO0, IEUCTBUTENBHOE
YUCII0, OOBIKHOBEHHAs JIpOOb,
necsiTuuHas ApoOb, IPOLCHTHI.
BbInoHATH apu@MeTHIecKue
omepalny ¢ pallMOHATBHBIMU U
NENCTBUTEIBbHBIMU YHACIAMU;
NpUOIMKEHHBIE BEIYUCIICHHUS,
MCITOJIb3Ysl TPABUJIA OKPYTJICHUS.
Jles1aTh NPUKUAKY M OLIEHKY
[pe3yibTaTa BBIYMCICHUM.
OnepupoBaTh NOHATUSIMU:
TOX]IE€CTBO, yPAaBHEHHE, HEPABEHCTBO;

16
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ToxnmecTBa 1 TOXKIECTBEHHbBIE
rpeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, pelieHue
HepaBeHCTBa. MeTo 1 HHTEPBAJIOB.
Perienue nenabix u JpoOHO-
paIOHaIBHBIX YPABHEHUH U
HEPABEHCTB

11€JI0€ M PAIIMOHAJIBHOE YpaBHEHUE,
HEPaBEHCTBO.

BbInoJHATH Npeodpa3oBaHus 1EIbIXU
[PAllMOHAJIbHBIX BBIPAXKCHUMU.

PemiaTh OCHOBHBIC THIIBI LIEJIBIX
MPPALMOHAIBHBIX YPABHCHUN U
HECPABEHCTB.

IIpuMeHATH pallMOHAJIBHBIE

YPABHEHHS U HEPABEHCTBA

NJIS1 PEIICHUST MATEMATUYECKUX 33]1a4 U
3aja4 U3 pa3IM4YHbIX 00JIaCTe HAYKUHU
[pEaTbHOM KU3HU

@dyukiuu u rpadpuku. CTeneHb
C LICJIBIM ITOKa3aTesIeM

DyHKIMSA, COCOOBI 3aaHusl (QYHKIUU.
B3aumHo oOpatnblie QyHkiuu. ['padux
(byHKUIUU.

O6nacth ompeneneHuss 1 MHOXKECTBO
3HaueHuil QyHkiuu. Hymu ¢yHKumu.
[TpoMeXyTKH 3HAKOTIOCTOSIHCTRBA.
UETtHbie 1 HEYETHBIE QYHKITUH.

CteneHsb ¢ 1eNIbIM [T0Ka3aTeNIeM.
CrannaptHas ¢hopma 3anucu
JICUCTBUTEIILHOTO YHCIIA.
Hcnonb3oBanue nmoaxosiiei hopmsl
3anucy JE€UCTBUTEIbHBIX YUCET

TUIS1 pELICHUS PAKTUYECKUX 3a1a4u
MPECTABIICHUS JaHHBIX.

OnepupoBaTh NOHATHAMM: QYHKIHSA,
CriocoObI 3a7aHus (PYHKIIMH, B3aHMHO
oOpatHbie PYHKIIUU, 00JIACTH
OTIpeIeNICHUs] 1 MHOKECTBO 3HAYCHHM
¢dbyakuuu, rpaduk GyHKIMHA; YETHOCTH U
HEYETHOCTD (DYHKITUU, HYITH

(bYHKIIAN, TPOMEKYTKH
3HAKOTIOCTOSIHCTBA.

BoInoiHATH peodpa3oBaHus
CTETEHEH C IIeJIbIM MOKa3aTeseM.
Vcrionp30BaTh CTaHAAPTHYIO GOpMY
3aIIMCH JICUCTBUTEIILHOTO UHCJIA.
DopMyJIHPOBATH

U WITIOCTPUPOBATH TpaduaecKu

17
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CrenenHas GyHKIHS C HATypaJIbHBIM U
[eJIbIM oKa3aresieM. E€ cBolicTBa 1

rpaduk

CBOMCTBA CTENIEHHON (DYHKITHH.
Boipaxatrs popmyiamMu 3aBUCUMOCTH
MEK/ly BEJIMYMHAMU.

Hcnonb3oBaTh HM(PPOBbIE pecypcehl
TUIS IOCTPOCHUSI TPaPUKOB PYHKIIMH U
M3YUYEHHSI UX CBOMCTB

ApudmMeTHIecKii KOpeHb
N—OM CTEICHH.
ppanroHaabHble ypaBHEHUS
1 HEPABEHCTBA

18

ApudmMeTHIecKril KOpeHb

HATYpaJIbHOM CTENEeHU. [[ercTBUs

C apu(PMETUUECKUMHU KOPHSAMHU N—OM
CTEIICHH.

Pemenune nppanroHaabHbIX YPaBHEHUNN
HEPABEHCTB.

CaoiicTBa u rpaduK KOpHS N-0if
CTEIIEHU

DopMyJTHPOBATH, 32ANIMCHIBATHB
CHUMBOJINYECKO# popme

1 WITIOCTPUPOBAThH IPUMeEPaMH
CBOKCTBA KOPHS N-OU CTENEHHN.
BbinoHATL NpeoOpazoBaHus
PPALMOHAIBHBIX BEIPAKCHUN.
PemiaTb OCHOBHBIE THUIIBI
MPpALMOHATBHBIX YPAaBHEHUN U
HEPABEHCTB.

IIpuMeHATH 1J15 peleHus
PA3JIMYHBIX 32124 UPPALMOHABHBIE
YPaBHEHUS U HEPABEHCTBA.

CTpouth, YNTATh rpa@uK KOpHS N-0if
CTEIICHH.

HNcnoab30BaTh HU(POBbIE PeCcypChl
U1l TOCTpOeHUsI rpaduKOB PYHKIUN U
M3y4CHUsI UX CBOMCTB

18
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U IIPOTPECCUH

3aJlaHUS TI0CJICJOBATEIILHOCTEH.
MOHOTOHHBIE MOCIEA0BATEIIBHOCTH.
ApudmMernueckas 1 reoMmeTpruuecKas
nporpeccuu. beckoneuHo yobiBaronas
reOMETPUYECKasl POTPECCUSL.
CymMa 0€CKOHEUHO YOBIBAIOIIEH
FEOMETPUYECKOUN MPOTPECCUM.
DopMyIia CIOKHBIX IPOLIEHTOB.
Vcnonbp30BaHue NpOrpeccuu s
[pELIEHUs peallbHbIX 3a]1a4
MPUKJIATHOTO XapakTepa

DOpMYIIBI TPUTOHOMETPUH. 22 CuHyC, KOCHHYC U TAHI'€HC YHCI0BOro  |(OnepupoBaTh NOHSITHAMH: CHHYC,
TpPUrOHOMETPHYECKHE apryMeHTa. ApKCHHYC, apPKKOCHHYC KOCHHYC M TAHTEHC POM3BOJIBHOTO
yPaBHEHUS 11 APKTAHI'€HC YHCIOBOIO aPIyMEHTA. yria.
TpuroHoMeTpHUECcKas OKPYKHOCTE, M cno/ib30BaTh 3alHCh
OIIPECIICHUC TPUTOHOMETPUICCKUX [IPOU3BOJILHOTO YIJIa yepe3 00paTHbIC
(byHKIMIT 4MCTOBOTO apTyMEHTA. TPUTOHOMETpHUECKHEe (QYHKIIUH.
(OCHOBHBIE TPHTOHOMETPHUECKHE BoINOHATH NPe0BpasoBanus
(opmyei. IIpeodpasosane 5 TPUIOHOMETPHYECKHMX BBIPAKEHUI.
TPUTOHOMETPUYECKHX BBIPAKEHHUIA. PellaTh OCHOBHELE THIILL
PelmeHne TPHrOHOMETPHIECKIX TPUTOHOMETPUYECKHMX YPABHEHHUI
ypaBHeHHi
[lociIe10BaTENEHOCTH 5 [Tocnen0BaTeNbHOCTH, CIIOCOObI OnepupoBaTh NOHATHMH:

10CJIEIOBATEIBHOCTb,
apudmMeTHIeCKasi U TeOMETpUIECKast
IPOTrpeccur; 0ECKOHEUYHO YOBIBArOIIAs
reoOMETPUYECKasi IPOrpeccUs, CyMMa
OCCKOHEUHO YOBIBAIOIIICH
FEOMETPUYECKON IIPOTrPECCUM.
3amaBaTh 10CI€10BaTEILHOCTH
Pa3JIMYHBIMU CIIOCOOAMH.
[IpuMeHaTsb popmyJly CJI0KHBIX
MPOLEHTOB /IJIS pelleHusl 3a7a4

13 pEIbHOM MPAKTUKHU

(C MCTIOIB30BAHUEM KAJIbKYJIATOPA).
HNcnoab30BaTh CBOICTBA
[10CJIEOBATEILHOCTEN U MPOTPECCUN
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JJI pCIICHWA pCaJIbHBIX 3a1a4
[MPUKIIaAIHOT'O XapaKTcpa

[ToBTOpeHue, 00001IEH E, 3 OCHOBHBIE NOHATHS Kypca anreOpbiu IIprMeHATH OCHOBHBIE IOHATHUA Kypca
CUCTEMaTH3alus 3HaHU! Havyasl MareMarudeckoro aHammsa 10 QJIreOpbl 1 Ha4all MaTEMATHYECKOTO
KJacca, 00001IeHne aHaJIM3a JUIsl peIIeHUs 3a1a4
U CUCTEMAaTU3alNsl 3HAHUI 13 peabHON KU3HU U IPYTUX
[IKOJIbHBIX TUCUUILIIUH
OBILEE KOJIMYECTBO 68
YACOB IIO ITPOTPAMME
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HanmMmeHoBaHue pas3acia

KomuyecTBoO

OcHOBHOE COACPIKaHUC

(OCHOBHBIC BUBI JCATCIIBHOCTH

(TembI) Kypca 4acoB 00yUarOIINXCs
CreneHs ¢ pallMOHAILHBIM 12 CrteneHb ¢ palioHaIbHBIM DopMyJIHPOBATH, 3aNIMCHIBATHB
[MOKA3aTEIEM. nokazareneM. CBONCTBA CTENEHHU. CUMBOJIMYeCKOM popme
[TokazaTenbHast GyHKITUA. [IpeoOpazoBaHue BbIpaKEHUH, U WIJTIOCTPUPOBATH PUMEPAMK
[loka3aTenbHbIC YpAaBHEHUS COJIEpPIKAILNX PALIMOHAIBHBIE CTETICHU.  [CBOWCTBA CTEIICHH.
1 HEPAaBEHCTBA [Toka3zaTenbHbIC ypPaBHEHUSN IIpuMeHsTh CBOMCTBA CTEIICHU
HEPABEHCTBA. 1Sl peoOpa3oBaHus BEIpaXKEHUH.
[lokazaTenbHas QyHKIus, €€ cBolicTBa | DopMyJIMpPOBaTh
rpadux U WIJTIOCTPUPOBATh rpaguyuecKu
CBOMCTBA MOKA3aTeIbHON (YHKIIUU.
PemaTb OCHOBHBIE THUIIBI
[OKa3aTEJIbHbIX YPAaBHEHUITN
HEPABEHCTB.
HNcnoab30BaTh HU(POBbIE pecypChl
U1l TOCTPOEHUSI rpaMKOB PYHKIUHN U
M3YYEHUS UX CBOKICTB
Jlorapudmuueckast QyHKIHS. 12 Jlorapudwm uncna. JlecsTuunbien DopMYyJIUPOBATH, 3aAIIUCHIBATHB

Jlorapudmuueckne ypaBHEHUS
1 HCpaBCHCTBA

HaTypaJibHbIE JJOTapu(PMBbI.
[IpeoOpazoBaHue BEIpaKEHUH,
coJiep KaIuX JOrapu(pMBbI.
Jlorapupmuueckre ypaBHEHUSIU
HEpaBEHCTBA.

CUMBOJIMYECKOU (popme

1 WIJIIOCTPUPOBATH PUMEPAMH
CBOICTBa Jiorapudma.

BbInotHATH peoOpa3oBaHus
BBEIPKECHUI, COJIEPIKAIINX JIOTapU(DMBL.
DopMyJIHMPOBATH
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Jlorapudmuyeckas GyHKIHs, €€
CBOMCTBa U rpaduk

1 WITKCTPUPOBATh rpaduyecku

CBOICTBa TorapupMudeckoit QyHKIUH.

PemiaTs OCHOBHBIE TUITBI
morapuMUUECKUX ypaBHEHUHN

1 HEPABEHCTB.

Hcnonab3oBaTh HM(pPoOBbIE pecypehl
U1l TOCTpoeHUsl rpadMKOB PYHKITUHN U
M3YUYEHHUSI UX CBOWCTB.

3HAKOMMTBCS C HCTOPHEH Pa3BUTHUS
MaTEeMaTHKU

TpuroHoMerpryecKue
byHKIUU U UX TpaduKH.
TpuronoMmerpuueckue
HEPABEHCTBA

Tpuronomerpuyeckue GyHKIHH, UX
CBOMCTBA U IpaUKU.

[IpuMepbl TPUTOHOMETPUUYECKUX
HEPaBEHCTB

OnepupoBarthb

MOHSITHEM TTeproruecKast QyHKUHS.
CtpouThb, aHAJIU3UPOBATD,
CPaBHMBATB IpapuKu
TPUTOHOMETPUYECKUX (PYHKIUH.
DopMyJTHPOBATH

1 WJUIIOCTPUPOBATH rpaguvecKu
CBOKCTBA TPUTOHOMETPUYECKHUX
(byHKIUH.

Pemiates npocrenme
TPUTOHOMETPUYECKUE HEPABEHCTBA.
Hcnoab3oBarh rpagpuKu s
[PELIeHUS] TPUTOHOMETPUUYECKUX
HEPABEHCTB.
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Hcnosb3oBaTh HUGpPoOBbIE pecypehl
IS TIOCTPOCHMS TpauKOB QYyHKIIMHN U
MN3YYCHUS UX CBOHCTB

[IpousBogHas. [Ipumenenue
MMPOU3BOJHOM

24

HenpepriBable QyHKIIMH. MeTon

[Ipou3BogHast GyHKIIHH.
["'eomerpuyeckuii u GU3NIECKUN
CMBICJI IPOU3BOJHOM.

[Ipon3BOIHBIE 3JIEMEHTAPHBIX
¢ynkuuid. [TpousBoaHast CcyMMsl,
MPOU3BEACHUS, YACTHOTO (DYHKITUH.
[I[pumeHeHne NpOU3BOTHOMK
MCCIIEI0BAHUIO (PYHKIUI

Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxosxienrne HaubobIIero

1 HAaMMEHBIIIETO 3HAaYCHUS QYyHKIIUU
Ha OTpE3KE.

[[pumeHeHue MPOU3BOHOM IS
HAXO0KICHUSI HAUTY4IlIEero

[peLICHUs B MPUKJIAAHBIX 33/1auax,
TUTSL ONIPEZIETIEHUST CKOPOCTH MPOLECCa,
3aaHHOTO (hOPMYJION WU TpaPuKOM

HMHTCPBAJIOB IJIA PCHICHUA HCPABCHCTB.

OnepupoBatb NOHATUSAMM:
HEenpepbIBHAS (YYHKIINS; TPOU3BOIHAS
(byHKUIUU.

N cnoib30BaTh reOMETPUUECKUAN

U (PU3MYECKUI CMBICI TPOU3BOTHON
IS pELLICHUS 3a1a4.

Haxoauthb pou3BOIHBIE
PIIEMEHTapHBIX (DYHKIIHMM, BHIYHCIATH
MMPOU3BOJHBIC CYMMBI, IPOU3BEIAECHHUS,
YacCTHOTO (PYHKITUH.

M cnoab30BaTh IIPOU3BOJHYIO

TS KicclieIoBaHusl DyHKIIUH

HAa MOHOTOHHOCTb U DKCTPEMYMBHI,
MPUMEHSATH Pe3yJbTaThl
HCCJIeIOBAHMS K ITOCTPOCHUIO
rpadukoB. [IpuMeHSTH TPOU3BOIHYIO
17151 HAXOKJICHUSI HAMJTYUIIIETO PEIICHUS
B IIPHUKJIA/IHBIX, B TOM YHCJIE
COLUAIBHO-DKOHOMUYECKUX, 33/1a4ax.
3HAKOMHMTBHCS ¢ UCTOPHEH Pa3BUTHS
MAaTEMAaTHYECKOT0 aHAJIN3a
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MHTErpan u ero NpUMEHEHHUs

[lepBooOpaznas. Tabnuia
epBOOOPA3HBIX.

MHTerpan, reoMeTpudecKun

M (PU3NYECKUI CMBICI HHTETpasa.
Brraucnenne uaTerpaia no Gopmyse
Hprotona—Jleitonuna

OnepupoBaTrb NOHATHUAMU:
nepBooOpa3Has, HHTErpal.

Haxoauts nepBooOpa3Hbie
DIIEMEHTAPHBIX (PYHKIUN; BHIYUCIATH
vHTErpai no ¢popmyae Herorona—
Jleitoaua.

3HAKOMUTBHCS ¢ HCTOPUEH Pa3BUTUS
MaTEMaTUYECKOr0 aHAJIN3a

CucrteMbl ypaBHEHUI

12

CucTeMbl JINHENHBIX YPABHEHHIA.
Pemenue npukiaaHbIX 3a/1a4

C TOMOIIBIO CUCTEMBI JIMHEUHBIX
YPaBHEHUH.

CHcTeMBbl 1 COBOKYITHOCTH LIEJIBIX,
PAllMOHAJIBHBIX, UPPALIMOHAJIBHBIX,
MMOKA3aTeNIbHBIX, JIOrapu(PMUIEeCKuX
YPABHEHHI U HEPABEHCTB.

W cnonp3oBanue rpaduxoB QyHKITUH
1711 PELICHUS] YPABHEHUN U CUCTEM.
[IpumeHeHne ypaBHEHU, CUCTEMU
HEPABEHCTB K PEILICHUIO
MaTeMaTUYECKHX 3a7a4 U 3a7a4 U3
pa3IMyYHbIX o0nacTel HAyKH

1 PEaJbHOW KU3HU

OnepupoBaTb NOHATHSIMH. CUCTEMA
NMIMHENHBIX YPABHEHUN U €€ PEIICHUE.
Hcnonb30BaTh CUCTEMY JIMHEUHBIX
YPABHEHHM JJIs1 PEIICHUS
IPAKTUYECKUX 3a]a4.

Haxoaurhb pemieHus IpOCTEUIINX
CHACTEM U COBOKYITHOCTEN
[PAllMOHAJIBHBIX YPABHEHUIM

1 HEPABEHCTB.

Hcnoan3oBath rpaduku QyHKIIHIMA
IS PELLICHUS] YPABHEHUM.
MopaeaupoBaTh pealibHbIC CUTYalluU
Ha SI3bIKE aNreOpbl, COCTABISATh
BBIPAKEHUS, YPABHEHHUSI, HEPABEHCTBAN
CHUCTEMBI 10 YCIIOBUIO 3a7a4H,
HCCJIeA0BATh NOCTPOCHHBIE MOACJINC
MCITOJIb30BAHUEM ammapara ajareopsbl
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HarypanpHble 1 niensie yucna

HartypanbHble 1 nenble 4yncia B
3a7ja4ax U3 pealbHOM KU3HMU.
[Ipu3HAKY TETMMOCTH LIEJIBIX YHCEIT

OnepupoBaTb NOHATHAMM:
HaTypaJIbHOE YUCIIO, LIEJI0E YUCIIO.

M cnosb30BaTh IPU3HAKYA IETUMOCTH
[EJIBIX YHCEI, PA3JIOKEHUE YHCTIA

Ha [IPOCThIE MHOKUTEH JUIsl PEIIECHUS

3aaa4d

[loBTOpEHuUe, 00001ICHHE,
CHCTEeMaTH3aI1s 3HAaHUH

18

OCHOBHBIE TIOHATHS Kypca anreOpbiu
HaJaJl MATEMaTHYECKOI0 aHaJIN3a,
0000IIIEHNE U CUCTEMATHU3AIINS 3HAHUI

PemiaTe nmpukJIagHbIe 3aJa4H

U3 pa3InYHbIX 00JaCTe HAyKU U
PEATBHOM KHU3HU C MIOMOIIBIO
OCHOBHBIX MOHATHIA Kypca ajareOpblu
HayaJl MaTEeMaTU4YeCKOrO aHaJIM3a.
Bbi0upath ONTHUMalbHBIE CIIOCOOBI
BBIUHCIICHUU.

Hcnonb30BaTh 1JIs pelieHUs 32124
YPABHEHUS, HEPABEHCTBA U CUCTEMBI
YpaBHEHUM, CBOMCTBA (DyHKIIMIA

U TpaMKoOB

OBLIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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®EJIEPAJIBHASI PABOUYAS ITPOI'PAMMA YUEBHOI'O KYPCA
«TEOMETPUS»

MNOACHUTEJIBHAA 3AIITUCKA

BaxxHocts  yueOHOrO Kypca TEeOMETpUM Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHmsi  OOYCJIOBJICHA TPAKTUYECKOW 3HAYMMOCTBIO METANpPEAMETHBIX U
MPEIMETHBIX PE3YJIbTATOB 00y4yeHHsI TEOMETPUU B HAMPABJICHUU JUYHOCTHOIO

pazButuss  oOywarouuxcs, (opmupoBaHus (QYHKIMOHAJIBHOM MaTeMaTHYECKON
IrPaMOTHOCTH, M3Y4YEHHS APYTUX Y4eOHBbIX AMCUUIUINH. Pa3ButhHe y oOydaromuxcs
IPaBUWIBHBIX IPEICTABICHUNA O CYIIHOCTH M MPOUCXOXKICHUU I'€OMETPUUYECKUX
abcTpakiuil, COOTHOILIEHUU peanbHOT0 M WJACAIBHOIO, XapaKTEpe OTpaKeHUs
MaTeMaTHYECKOW HAyKOW SIBJICHUHM U MPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUNB
CUCTEME HAyK M POJIM MAaTEMaTHYECKOTO MOJEIUPOBAHMS B HAYYHOM IIO3HAHUU UB
MIPAKTHKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS 00yUaIOIINXCS, a
TaK)K€ KauyeCTB MBILUICHHSI, HEOOXOAMMBIX JUIsl JaliTallii B COBPEMEHHOM OOILIECTBE.
['eomeTpus sBIsIeTCA OHUM U3 0A30BBIX IPEIMETOB HA YPOBHE CPEIHEr0 OOLIETO
oOpa3oBaHUs, TaK KaK OOECHe4YrBaeT BO3MOXXHOCTb M3YyYEHHs KaK JHCLMILIMH
€CTECTBEHHO-HAYYHOW HAIIPABJIICHHOCTH, TaK U TYMAaHUTAPHOMU.
Jlornueckoe MbIlUIeHHE, POpMHUPYEMOE TTPU U3YUYEHUH OO0YUAONTUMUCS TOHSATUMHBIX
OCHOB T€OMETPUM M IIOCTPOCHUM LEMOYKHA JIOTMYECKUX YTBEPKICHUA B XOJE
pelIeHs] TeOMETPUYECKUX 3a7ad, YMEHHUE BBIIBUTaTh M ONPOBEPrarh T'HUIIOTE3bI
HEIOCPEICTBEHHO MCIOJIB3YIOTCS IPU PELICHNUH 3a/1a4 €CTECTBEHHO-HAYYHOTI'O [IMKJIA,B
YaCTHOCTH U3 Kypca (PU3UKH.
YMeHHe OpUEHTHUPOBATHCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsx JAedTenpHOCTH 4enoBeka. OpueHTalus YeloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COLMANbHOrO ObITHS, (hopMa OTpaKeHUs
OKpPY’KaIOILIETO MHpA, YCIOBUE YCIEIIHOIO MO3HAaHUA U aKTHMBHOIO MpeoOpa3oBaHUs
neiicrButensHocTd. OnepupoBaHuEe MPOCTPAHCTBEHHBIMU 00pa3amMu OOBEIHUHSET
pa3Hble BHUIBI Y4YE€OHOM M  TPYIOBOM  NEATENbHOCTH, SIBJISETCS  OJHUMU3
npo(heCCHOHANBHO BAXKHBIX KayecTB, MOATOMY akKTyallbHa 3ajada (pOpMHpOBaHUS Y
oOydJarouuxcsi MPOCTPAHCTBEHHOI'O MBIIUIEHUS KaK pPa3HOBUAHOCTU OOpa3HOTo
MBIIJIEHUST — CYIIECTBEHHOT0 KOMIIOHEHTa B TIOJTOTOBKE K MPaKTUYECKOU
JEATEIbHOCTH 10 MHOTUM HAIpPaBIICHUSM.
[leas ocBoeHusi mporpaMmmbl yueOHOTO Kypca «['eomerpusi» Ha 0a30BOM YpOBHE
oOyueHuss — oOmeo0pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE pa3BUTHE OOYYarOIIMXCS
yepe3 obecreueHue BO3MOKHOCTH MMPUOOPETEHUS U MCIIOJIb30BAaHUSI CUCTEMATHUECKUX
r€OMETPUYECKUX 3HAHUW U JEHUCTBUN, CHEUU(PUUHBIX TE€OMETPUM, BO3MOXKHOCTHU
YCIICITHOTO TIPOAOJDKEHUS 00pa3oBaHUsl MO CHEHHMATBHOCTAM, HE CBS3aHHBIM C
MPUKIIAJHBIM UCIIOIB30BAHUEM F€OMETPUH.
[IpyopuTeTHBIMM  3aayaMd  OCBOEHUA  yuyeOHoro  kypca  «l'‘eomerpum» Ha
6a3oBom ypoBHe B 10—11 kitaccax siBISIOTCS:
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dbopMupOBaHUE NPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOH KyJbTYpbl H
OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIHUM MUPOM;

dbopMupOBaHHE TPEACTABICHUS O MHOTOTPAHHUKAaX W TelaXx BpalleHUs KakK O
BAKHEMIIIMX MAaTEMATUYECKUX MOJEIAX, MO3BOJISIOMINX ONKCHIBATh U U3Y4aThb PA3HBIE
SBJICHHSI OKPY KAIOILEro MUpa,;

(opMUpOBaHNME YMEHMs pacloO3HaBaTh Ha YEPTEKaxX, MOJEISIX U B PEAIbHOM MHpE
MHOT'OTPAaHHHKH U T€Ja BPALCHNUS;

OBJIaJICHUE METOJAAMM pEIICHHsA 3a/Jad Ha T[OCTPOCHHs Ha H300paKEHUSX
IPOCTPAHCTBEHHBIX QUTYD;

dbopmupoBanue YMEHHUS ONEPUPOBATH OCHOBHBIMU MIOHATHUIMU O
MHOT'OTPAHHHKAX M TEJIAX BPALLCHHSI U UX OCHOBHBIMHM CBOMCTBAMU;

OBJIaJICHUE AJITOPUTMAMH PEIIECHUSI OCHOBHBIX THUIOB 3aad, (pOpMHpOBaHHE YMEHHUS
IIPOBOJAMTL  HECIOXKHBIE  JIOKA3aTENbHBIE  PACCyXKACHUA B  XOAE  pECIICHUA
CTEPEOMETPUYECKHX 3a4a4 U 33J1a4 C IPAKTHYECKUM COJEPKAHUEM;

pa3BUTHE UHTEJUJIEKTyaJlbHBIX W TBOPYECKHUX CHOCOOHOCTEM  OOywarouiuxcs,
ITO3HABATEJIbHOM aKTUBHOCTH, HCCIIEIOBATEIILCKUX YMEHUN, KpUTUYHOCTH MBIIIUICHUS;
(dopMupoBaHUEe (PYHKIIMOHAIBHONW TPaMOTHOCTH, PEIEBAHTHON TIE€OMETPHUH: YMEHHUE
pacno3HaBaTh MPOSIBJICHUS F€OMETPUYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEM
B PEAJIbHBIX JKU3HEHHBIX CUTYalMSIX W MPHU W3YYEHUHU APYTUX YUEOHBIX MPEIMETOB,
IPOSIBICHHS] 3aBHCHUMOCTEM M 3aKOHOMEPHOCTEH, (OpMYyIMpOBaTh UX Ha S3bIKE
F€OMETPUM U  CO3/1aBaTh TI'E€OMETPUYECKUE MOJAENH, NIPUMEHATb OCBOEHHBIN
TEOMETPUYECKUM anmapaT Uil pEIIeHHs NPAKTUKO- OPUEHTUPOBAHHBIX 3ajad,
MHTEPIIPETUPOBATh U OLICHUBATH IOJyYCHHBIEPE3YJIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTrpaMMBbI 10 T'€OMETPUM SBIISIETCSI BKIIOYEHUE B
KypC CTEPEOMETpUM B Hayaje €ro M3y4eHHs  3a4ad, pelIacMbIX Ha YPOBHE
UHTYUTHUBHOTO TO3HAHUS, U ONpPENEIEHHBIM 00pa30M OpraHM30BaHHas padoTa Haj
HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JOTUYECKOTO U MPOCTPAHCTBEHHOTO MBILLIJIEHHUS,
CTUMYJIUPYET MIPOTEKAHUE WHTYUTUBHBIX ITPOLIECCOB, MOTUBHUPYET K
JaJbHEUIIEMY U3YUYEHHUIO IIPEAMETA.

[IpeanouteHue OTHAETCA HATISAHO-KOHCTPYKTUBHOMY METOJy OOYy4Y€HHs, TO €CThb
TEOPETUYECKUE 3HAHUA HMMEIT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPAKTUYECKOM  JIEATENIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUINY
oOydaromuxcsi B Kypce CTEPEeOMETPUM IPOBOAMTCS 3a CYET pEIIEHUS 3a7adHa
CO3JaHME  NPOCTPAHCTBEHHBIX  OOpa3oB M 3aJad  Ha  ONEpPUPOBAHUE
IPOCTPAHCTBEHHbIMM oOpa3zamu. Co3gaHue oOpasa MHPOBOAMTCS C  ONOPOW Ha
HarJIIJHOCTh, & ONEPUPOBAHUE OOpPa30M — B YCJIOBHSIX OTBJICYEHHS OT HAIJISIIHOCTH,
MBICJIEHHOTO U3MEHEHHS €r0 UCXOAHOTO CONEPKAHMUS.

OCHOBHBIMM  COJEP)KATEIbHBIMU JIMHUSAMHM  y4eOHOro kypca «l'eomeTrpus» B
10-11 xnaccax sBustorcsa: «MuororpanHukuy, «lIpsiMple ©  IUIOCKOCTH B
IIPOCTpaHCTBe», «Tena BpaimeHus», « BEKTOpbl U KOOpAUHATEI B MPOCTPAHCTBE.
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dopMupOBaHKE JIOTHYECKUX YMEHUI paclpeesieTcsl He TOJBKO TIO COJEPIKAaTeIbHBIM
JUHUSAM, HO U T10 TOJIaM 00YUYCHUS Ha YPOBHE CPEIHET0 00IIero oopa3oBaHusl.
Copneprxkanre 00pa30BaHMS, COOTBETCTBYIOIIEE MPEAMETHBIM pE3yabTaTaM OCBOCHUS
MIPOTPaMMBI TI0 TEOMETPUH, PACTIPEACIEHHBIM 110 TOJaM O0yYeHHUsI, CTPYKTYPUPOBAHO
TaKUM 00pa3oM, 4YTOOBI OBJIAJICHUE TEOMETPUYCCKUMHU TOHITHUSAMH W HaBBIKAMH
OCYIIECTBIISIIOCH TIOCIICIOBATEIFHO M IOCTYIATEIbHO, C COOJIFOJACHUEM IPUHIINAIIA
MPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUSA BKIIOYAIUCH B OOIIYI0 CHCTEMY
TCOMETPUYCCKUX TMPEACTABICHUN 00YyJaromuXxcs, pacimpss u yriayomsas e€, oopa3ys
MIPOYHBIC MHOYKECTBEHHBIE CBS3H.

OO61iee yuCIO0 YacoB, PEKOMEHJOBAHHBIX JUISI HW3Y4YeHUs] y4eOHOro Kypca
«I"'eomeTpus» — 102 gaca: B 10 ximacce — 68 gacos (2 waca B Heneno), B 11 kimacce — 34
yaca (1 gac B HezeIIO).

COJEPXAHHME OBYUYEHUA

10 KJIACC

IIpsiMmble H VIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE MOHATHS cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, IMPOCTPAHCTBO.
[ToHsiTHE 00 AKCMOMATUYECKOM IMOCTPOEHUU CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPUUH
CJIEACTBHUSI U3 HUX.

B3anmHO€E pacnosiokeHne NpsIMBIX B IMIPOCTPAHCTBE: MEPECEKAIOIIMECS, NAPAIIETbHBIE
U CKpeluBaroimecs npsmslie. IlapajuieabHOCTh NPSMBIX U INIOCKOCTEWB IPOCTPAHCTBE:
[apajulesibHble  IpsMbIE B IPOCTPAHCTBE, IAPAUIEIIBHOCTh TPEX  NPSMBIX,
NapajuIeIbBHOCTh MPSMOU M IIOCKOCTH. YTJIbI C COHANPABICHHBIMU CTOPOHAMH, YTOJI
MEXIy IpsSMBIMA B IPOCTpaHCTBE. llapasuienbHOCTBH IIJIOCKOCTEH: IapajulesibHbIC
IJIOCKOCTH, CBOWMCTBA MAPAJUIENBHBIX IUIOCKOCTEN. [IpocTeimme nmpocTpaHCTBEHHBIE
(GuUryphl Ha IJIOCKOCTH: TETPASP, KyO, mapayjiesienune, MOCTPOEHUE CEUSHUIA.
[leprieHIUKYJISAPHOCTh TPSAMOM M IUIOCKOCTH:  IIEPIECHIMKYJIAPHBIC IPSIMBIC B
IIPOCTPAHCTBE, MPSMbIE MApAJJIETbHBIE U MEPIEHANKYISIPHBIE K TUIOCKOCTH, MPU3HAK
MEPIIEHAUKYJIIPHOCTH MPSIMOM U IIJIOCKOCTH, TEOpEMA O NMPSAMOW NEPICHAUKYIISPHOU
IJIOCKOCTHU. YTIIbI B MPOCTPAHCTBE: YTOJ MEXKAY NPSIMOM M IJIOCKOCTHIO, IBYTPAHHBIN
YTOJI, JUHEWHBIA YTOJI IBYTPAHHOrO yria. [lepnenaukynsp nu HakJIOHHBIE: PACCTOSHUE
OT TOYKU JO IJIOCKOCTH, PACCTOSIHME OT MPSIMOM /10 IMJIOCKOCTH, MPOEKIHS (PUTYpHI
Ha TUIOCKOCTh. [lepneHauKyasspHOCTh IUIOCKOCTEN: MPU3HAK NEPHEHAUKYISIPHOCTH
JIBYX ITIOCKOCTEU. Teopema o TpEX NMEPHEHAUKYIISIPaXx.

MHororpaHHuKHu

[ToHsiTHE MHOTOTPAHHUKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAHHUKA, BBIMYKJIbIE H
HEBBINYKJIBIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. Ilpusma: n-yrospHas
npu3Ma, TPaHU U OCHOBAHUS TPU3MBI, TpsiMas W HAKJIOHHAs TMPHU3MbI, OOKOBas M
MOJIHAs IOBEPXHOCTH IMpU3MbL. [lapannenenunesn, npsaMOyroJibHbIN NapayIeIeuIe]

28



depepanbHan paboyan nporpamma | MatemaTtuka. 10—11 knaccbi (6a3oBblit

u ero cpoictia. [lupamuia: n-yronapHas nupaMuja, 'paHd U OCHOBAHHUE MUPaMUBbI,
OOKOBasi M MOJIHAs TOBEPXHOCTh NMUPaMUJbI, NpaBWIbHAsA U yCEU€HHas IHUpaMuia.
OneMeHTbl Ipu3Mbl M nupamufsl. lIpaBuibHBIE MHOTOIDAaHHHUKH: IIOHATHE
IPaBUIBHOTO MHOIOTpaHHUKA, NpaBWIbHAs MNpU3Ma M MpaBWIbHAs NUPAMHIA,
IpaBWJIbHAS TPEYTOJbHAs MUpaMUAA U MPaBUIbHBIN TeTpasrap, ky0. [IpencraBnenue o
paBUIBHBIX MHOTOIPAHHHUKAX: OKTa’Ap, AOJAEKa’lp U ukocazap. CedyeHus Npu3Mbl U
UpaMUIbl.

CumMeTpus B MPOCTPAHCTBE: CUMMETPHUSL OTHOCUTEIBHO TOYKH, MPSAMOM, MIOCKOCTH.
DONeMeHThl  CHMMETPUM B  NOHUpaMHJIax, Napauiejenunenax, MpaBUIbHBIX
MHOTOI'PaHHHKAX.

BbluniciieHue 351€MEHTOB MHOTOTPAaHHUKOB: pé&Opa, auaroHaid, yrisl. Ilnomans
OOKOBOW TOBEPXHOCTM M IIOJHOM TOBEPXHOCTH MPSMON MPU3MBI, IUIOUIA/Ib
OCHOBaHMi, TeopeMa 0 OOKOBOU MOBEPXHOCTU MpsMOW mpu3Msbl. [lnomans 00koBOM
MOBEPXHOCTU MW TOBEPXHOCTU TMPABUJIBHON NUpamMuabl, TEOpeMa O IJIOMAI’
yceuénHoil nupamuipl. [lonsitue 06 06béMe. OOBbEM MUpaMUIbl, TPU3MBI.

[TonoOubie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXIY IUIOIIAISIMU TOBEPXHOCTEH,
00béMamMu OJOOHBIX Tell.

11 KJIACC

Tesia Bpamenust

[unuHaapuyeckas MOBEPXHOCTh, 00pa3yrolue HWINHIAPUYECKOM MOBEPXHOCTU, OCh
MUIMHAPUYECKON moBepxHOCTH. Llunmuuap: ocHoBaHusT M OOKOBas IOBEPXHOCTH,
o0Opa3yrolias 1 0ch, IIOMIaAbr OOKOBOH 1 MOJTHON MOBEPXHOCTH.

Konnueckasi moBepxXHOCTb, 00pa3yrolire KOHUYECKOW MOBEPXHOCTH, OCh U BEpIIMHA
KOHMYECKON TmoBepxHOCTH. KoHyc: OocHOBaHHME M BepliMHA, O0pasyroiias U OcCh,
IJI0MIaIb OOKOBOM W TMOJHON TMOBEPXHOCTH. YCEUEHHBIA KOHYC: 00pa3yrolue Hu
BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa u map: ueHtp, paguyc, 1uaMeTp, IUIONMAab MOBEpXHOCTU cheprl. Bzanmuoe
pacnonoxxeHue cdepbl U IIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, miomaiab
chepsl.

N3o06pakeHne Te BpalieHus Ha IOCKOCTH. Pa3BEpTka IUIMHIpA U KOHYCA.
KoMOuHaiuu Ten BpaileHus 1 MHOTOTPAHHUKOB. MHOTOTpaHHUK, ONMUCAHHBIN OKOJIO
chepsl, chepa, BnucaHHass B MHOTOTPAHHHK, WJIU TEJIO BPAIICHHMS.

[lonatue 06 oO0BEMe. OCHOBHBIE CBOWMCTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJILHOTO Tlapajuiesienuneaa u ciaeacTBus u3 He€. O0bEM NMIMHpA, KOHYCA.
O0BEM mapa u momaab chepsl.

[Tomo6ubIe Tema B mpocTtpancTBe. COOTHOIIEHUST MEXKY TUIOMIAISIMU MTOBEPXHOCTEH,
00béMaMu TOJOOHBIX TETI.

Ceuennss nwiMHApa (MapajyieIbHO W MNEPHEHAUKYISIPHO OCH), CEUEHHUS KOHYyca
(mapajieTIbHOE OCHOBAHMIO U MTPOXO/IAIIEe YEPE3 BEPIINHY), CEUSHUS 1apa.
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BexkTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha miiockocth M B mnpocTtpaHcTBe. CIIO)KEHHE W BBIYMTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PasnoxeHue BeKTOpa mo TpPEM HEKOMILIaHApHBIM
BekTopam. IIpaBwio mapamnenenunena. Pemenue 3agad, CBA3aHHBIX C PUMEHEHUEM
IIpaBUJI ACUCTBUM ¢ BeKTOpaMH. [IpsMoyronpHas cucteMa KOOpAUHAT B MIPOCTPAHCTBE.
Koopaunate! Bektopa. IIpocreiimme 3aga4n B KOOpAUHATAX. YTOJI MEXAY BEKTOPAMH.
CkansipHO€ TPOU3BEIAEHUE BEKTOPOB. BpIUKCIIEHHE YITIOB MEXIYy MpSAMBIMUA U
IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN METO ITPU PEILIEHUH T€OMETPUUECKUX 33]1a4.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 10 kiacce oOyJaromuiicss MOJYIUT CICAYIOMKUE MPEIMETHBIC
PE3YIIbTaTHI:

OTIEpUPOBATH MOHATUSIMU: TOUYKA, MPSMas, INTOCKOCTD;

NPUMEHSATh aKCUOMBI CTEPEOMETPUM M  CIEACTBUA U3 HUX TMPU PpEHICHUU
TeOMETPUUYECKUX 3a/1a4;

OTICpUPOBATh TOHATHSAMHU: MMAPAUICTLHOCTh M TEPICHAUKYIIPHOCTh TPSIMBIX |
TUIOCKOCTEH;

Kiaccu(uIMpoBaTh  B3aUMHOE  PACIOJIOKEHWE  TPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE;

OTIEpUPOBATh TMOHITUSAMM: JBYTPAaHHBIA YTOJd, TPaHU JBYTPaHHOTO yria, pedpo
JIBYTPAHHOTO YTIJIa, TUHEHHBIN yTrojl ABYTpaHHOTO yTria, TpaaycHas Mepa JBYTPaHHOTO
yria,

OTICpUPOBAThH MOHATHSIMHU: MHOTOTPAHHUK, BBIMTYKJIBIH M HEBBITTYKJIBI MHOTOTPAaHHUK,
AJIEMEHTHI MHOTOTPAHHUKA, MPABWIIbHBIA MHOTOTPAHHHUK;

pacro3HaBaTh ~ OCHOBHBIE  BHJIBI ~ MHOTOTPDAaHHUKOB  (MUpamMuaa,  MPU3MA,
MPSIMOYTOJIBHBIN TIapaliesienunes, Ky0);

KJaccu(UIMpoBaTh MHOTOTPAHHUKH, BBIOMpass OCHOBAHUS IS KJIacCU(PUKALUU
(BBIMTYKJIBIE M HEBBITYKJIbIE MHOTOTPAHHUKH, MPABUIIbHBIE MHOTOTPAHHUKH, TIPSIMBIC U
HAKJIOHHBIE TTPU3MBbI, TAPAIJICIICTIUIIC]IbI);

OTICpUPOBATh TOHATUSAMH: CEKYIas TUIOCKOCTh, CEUYEHHE MHOTOTPAaHHUKOB;
OOBSACHATH MPUHIUIIBI TIOCTPOCHUSI CEUEHH, UCTIOJIB3YSI METO/] CJIEIIOB;

CTPOUTH CEUEHUS MHOTOTPAHHUKOB METOJOM CIIE€JOB, BBHITIONHATH (BBIHOCHBIC)
IJIOCKUE YEepPTEKU W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUI CBEpXy, COOKY,
CHU3Y;

pemiath 3aJadyd Ha HAXOXJACHUE TEOMETPUYECKHX BEJIMYMH TI0 oOpasliaM WIH
QITOPUTMaM, TIPUMEHSSI HM3BECTHBIE AaHAIMTHYCCKHE METOJbl MPU PEIICHUH
CTaHJAPTHBIX MAaTEMaTUYECKUX 3a7a4 Ha BBIYMCICHUE PACCTOSIHUN MEXITy ABYMS
TOYKAMH, OT TOYKHU JI0 MPSMOM, OT TOYKHU 0 TUIOCKOCTH, MEKIY CKPEIIUBAOIIUMUCS
PSIMBIMH;

pemaTth 3aJadyd Ha HAxXOXACHHE TEeOMETPHYECKMX BEJIWYMH MO0 00pas3laMm Win
QITOpUTMaM, TIPUMEHSISI W3BECTHBIC AHAIUTUYECKHE METOJIBI TIPU PEIICHUN
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CTaHJAPTHBIX  MAaTeMAaTH4YEeCKMX  3aJa4  Ha  BBIUMCIEHHE  YIVIOB  MEXIY
CKPELIMBAIOIIMMUCS TPSAMBIMHU, MEXIY NPSIMON U IUIOCKOCTBIO, MEXKAY IIJIOCKOCTSIMH,
JBYTPaHHBIX YIJIOB;

BBIYHCIIATh OOBEMBI U TUIONIAIM IOBEPXHOCTEH MHOTOTPAHHUKOB (IpU3Ma, MUPAMH/IA)
C nOpuMeHeHueM (OpMyJd, BBIYUCIATH COOTHOLIEHUS MEXAy IUIOAASMU
MOBEPXHOCTEH, 00BbEMaMU MOAOOHBIX MHOTOIPAHHUKOB,;

OIIEpUpPOBATh NOHATUSAMU: CUMMETPUS B IPOCTPAHCTBE, LEHTP, OChb U IUIOCKOCTH
CUMMETPUH, IIEHTP, OCh U MIIOCKOCTh CHMMETPHH (PUTYPHI;

U3BJIEKATD, peoOpa3oBLIBAThH 151 WHTEPIIPETUPOBATH UHGOPMAITUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYypax, MPEJICTaBICHHYIO Ha 4YepTexax u
pPUCYHKaX;

MPUMEHATh TEeOMETpHUYECKHEe (AKTBI I PEIICHUS CTEPEOMETPHYCCKUX 3ajad,
MPEANOoJaralouX HECKOJbKO IIaroB PEIICHHs], €CIM YCJIOBHS MPUMEHEHUs 3aJaHbIB
sBHOU popme;

PUMEHSTH npocTenime pOrpamMMHbIE cpelcTBa u AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

MPUBOJNTHh TPUMEPHl MAaTEMATHYECKHX 3aKOHOMEPHOCTEH B TPHUPOAEC W KHU3HU,
pacrmo3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPHUH B HCKYCCTBE;

MPUMEHSTH MOJyUYCHHbIC 3HAHUS Ha MPAKTUKE: aHATU3UPOBATh PEAIbHbIC CUTYAllUU U
NPUMEHSTh HW3Y4YEHHBIE TIOHSATHS B TIPOIIECCE IOMCKA PEIICHUS MaTeMaTHYeCKU
chopMyTUpPOBaHHOM MPOOJIEMBI, MOJEIUPOBATh peabHbIE CHUTYyallMd Ha S3BIKE
T€OMETPHUH, UCCIEAOBATh TIOCTPOCHHBIC MOJCIH C MCIIOJB30BAHIUEM T€OMETPUICCKUX
MOHATUH W TEOpEeM, ammapara aureOpbl, pemarh MPaKTHUYeCKUE 3a/1aui, CBSI3aHHBIC C
HAXOXKJICHUEM T€OMETPUUYECKUX BEITUUHH.

K koniy o0yuenus B 11 kiacce oOy4aronuiicss HAy4YnuTCS:

OTEpUpPOBaTh  TMOHATUAMH:  LWJIMHAPUYECKAas  MOBEPXHOCTh,  0Opasyromue
WIMHIPUYECKON MOBEPXHOCTH, LMJIMHAP, KOHUYECKash MOBEPXHOCTh, 0Opa3yromiue
KOHMYECKON OBEPXHOCTH, KOHYC, CpepuyecKas MOBEPXHOCTb;

pacno3HaBaTh Teja BpalleHus (HUIMHIAP, KOHYC, cdepa U map);00bsICHATh

CrocoObl MOJYYEHHUs TEJ BPAlllCHHUS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIONIOKEHUE Chepbl U MIIOCKOCTH; ONIEpUPOBATH
MOHATUSIMU: TIIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA

CErMEHTa, IIapOBOil CJI0H, OCHOBAHME IIAPOBOTO CIIOSI, BHICOTA IAPOBOTO CIIOA,
IapOBOU CEKTOP;

BBIYUCIIATH 00BEMBI U IIJIOMIAAN TOBEPXHOCTEN TEJ BPAICHHSI, TEOMETPHUUCCKUXTEN C
puMEeHEeHUuEM (GopMyT;

OTICpUPOBAThH MOHATUSIMHU: MHOTOTPAaHHUK, BIMCAHHBIN B c(epy M OMUCAHHBIHOKOJIO
chepsl, chepa, BuucaHHasi B MHOIOTPAHHUK WJIH TEJIO BPAIICHHMS;

BBIUUCIISATH COOTHOIICHUSI MEXY IUIOIMIAASIMHU MMOBEPXHOCTEH U 00BEMAMUIIOAOOHBIX
Te,
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M300pakaTh M3ydaemble (QPUTYPHI OT PYKH U C MPUMEHEHHEM MPOCTHIX YEePTEKHBIX
UHCTPYMEHTOB;

BBITIOJTHATH (BBIHOCHBIC) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJ BPAICHUS;

W3BJICKATH, WHTEPIPETUPOBATH u npeoOpa3oBHIBAThH uH(pOpMaIHIo 0
IIPOCTPAHCTBEHHBIX T€OMETPHUECKUX (UTYpax, MPEICTaBICHHYIO Ha 4YepTexax Hu
PHUCYHKaX;

OTIEPUPOBATH TIOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJHATh JCUCTBHUS CIIO)KCHHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHOXKCHHUS
BEKTOpa Ha YUCII0, OOBSICHATh, KAKUMHU CBOMCTBAMHU OHH 00JIa/1af0T;

PUMEHSTDH IPABIIIO TTApAJIICTICTUTICIA;

OTIEpUPOBATH MOHITHAMH: JIEKAPTOBBI KOOPJIUHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YTOJd MEXIY BEKTOPAMH,
CKJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIE 1 KOMIUTAHAPHBIC BEKTOPHI;
HAaxXOJUTh CYMMYy BEKTOPOB UM TIPOM3BEJACHUE BEKTOpa HA YHCIO, YroJll MEXIy
BEKTOpaMH, CKaJIPHOE TPOU3BEIACHUE, PpACKIAIbIBaThb BEKTOp IO  JBYM
HEKOJUIMHEAPHBIM BEKTOPaM;

3aJ1aBaTh INIOCKOCTh YPABHCHHEM B JIEKAPTOBOM CHCTEME KOOPIUHAT;

MPUMEHATh TEeOMETpHUECKHEe (AKTBI I PEIMICHUS CTEPEOMETPUYECKUX 3aj1ad,
MPEANOJaralouX HECKOJIBKO I1aroB pPEerIeHUs, €ClIu YCIOBHS MPUMEHEHUs 3aJaHbIB
sBHOU popme;

permarb TPOCTEHINHE TEeOMETPHUYECKHEe 3aJayd Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A;

pemarh 3a7ayd Ha JOKA3aTelIbCTBO MATEMAaTHYECKUX OTHOIICHHH M HaXOXIEHHUE
TCOMETPUYECKUX BEIUYMH MO o0paslmaM WM ajiropuTMaM, MPUMEHSS H3BECTHBIC
METO/Ibl IPH PEIICHUH CTaHAAPTHBIX MaTEeMaTUYECKUX 3a]1aY;

MIPUMEHSTh MPOCTEUIITHE MIPOTrpaMMHbBIC cpencTBa u AIIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI MIPU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

NPUBOJUTH TMPUMEPhl MAaTEMATUYECKHX 3aKOHOMEPHOCTEH B MPUPOJIE W KU3HU,
pacrno3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPHUH B HCKYCCTBE;

MPUMEHSATH TIOJyYCHHBIC 3HAHUS Ha MPAKTHKE: aHAIN3UPOBATh peajbHbIC CUTyaIluu U
OPUMEHSATh W3Yy4YEHHBIE TIOHATHS B TMPOIECCE IOWCKA PEIICHHS MaTeMaTUYeCKU
chopMynupOBaHHOM TIPOOIEMBI, MOJEIUPOBATH pEATbHBIE CHUTYyallMd Ha S3BIKE
TCOMETPHUH, UCCIIEA0BATh ITOCTPOSCHHBIC MOJICTH C HCIIOIB30BAHUEM T'€OMETPHYCCKUX
MOHATUN W TEOpeM, ammapara anareOpbl, peniarh TPaKTUYECKUE 3a7a4u, CBSI3aHHBIC C
HaXOXKJIECHUEM TCOMETPUUYCCKHUX BETUIHH.
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HaumeHoBaHue paznena
(Tembl) Kypca

KommuecTBo
JacoB

OcHOBHOE cofiepKaHne

OCHOBHBIE BUJIBI JICATEILHOCTH
00yUarOIINXCs

Bgenenue B cTepeoMeTpuro

10

OCHOBHBIE TIOHATHUS CTEPEOMETPUU:
TOYKa, MpsiMasi, TNIOCKOCTb,
rpocTpadcTBo. [IpaBuia nzodpakeHus
Ha pPUCYHKaX: U300paKeHUS
MIOCKOCTEH, MapauIeTbHBIX MPSIMBIX
(OTpEe3KOB), CEpEUHBI OTPE3KA.
[ToHsaTHS: IEpEceKaronmecs
[JIOCKOCTH, TIEpeCceKarouecs npsMasu
[JIOCKOCTb.

3HAKOMCTBO C MHOTOIPaHHUKAaMHU,
M300paK€HHEe MHOTOIPAHHHUKOB Ha
[PUCYHKaX, Ha MPOEKIIMOHHBIX
yepTexxax. HauanpHble cBeIeHUS O
KyOe U MUpaMuIe, UX pa3BEPTKU

1 Mozeny. CedeHnss MHOTOTPaHHUKOB.
[ToHsiTrie 00 aKCHOMATUYECKOM
MOCTPOCHUHU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX

AKTYaJIU3UPOBATH (PAKTHI U METObI
TTAHUMETPHH, PEICBAaHTHBIC TEME.
Ilosnyuats npeacTaBiIcHuUs

0 MPOCTPAHCTBEHHBIX (UTYypax,
pa3ouparts NpocTeniime mpaBusiia
N300paKEHUS 3TUX PUTYD.
N300paxkaTh NpSIMYIO U TIJIOCKOCTh
Ha PUCYHKE.

Pacno3HaBaTh MHOTOTPAHHUKH,
nupamMuay, Kyo, Ha3pIBaTh UX
PIIEMEHTBHI.

esaTh pUCYHOK Ky0a, TUPaMHUIbI,
HAXOJIUTh OMUOKHA B HEBEPHBIX
N300paKEHUSX.

3HAKOMUTBLCS C CCUCHUSIMU,

C METOJIOM CJI€/IOB; UCIIOIb30BATh
LTS IOCTPOCHHMSI CEYCHHSI METO/I
CJICIOB, KPATKO 3aITUChIBATH IIIaru
MOCTPOCHUS CEUCHHUS.
Pacno3HaBaTh BUJ] CEUCHUA

33




depepanbHan paboyan nporpamma | MatemaTtuka. 10—11 knacchbl (6a3oBbii

Y OTHOIIICHUH, B KOTOPBIX CEUCHUE
nenutT pedbpa Kyda, HaXOIUTh TIOIATh
CEUYCHUS.

Hcnoan3oBathb nojgodue npu
[pELICHNUHU 3a/1a4 HAa TIOCTPOCHHE
CCUCHUM.

3HAKOMMTBHCS C AKCUOMAaTUYECKUM
MOCTPOCHUEM CTEPEOMETPUH,

C aKCHOMaMU CTEPEOMETPUHNU
CJIEACTBUSIMU U3 HUX.
N110cTpUPOBATH AKCHOMBI
pPUCYHKaMU U PUMEpPaMHu

13 OKpPYKaroIle 00CTaHOBKHU

[ IpsiMbIE U TIIOCKOCTH

B IIPOCTPAHCTBE.
[TapajuteIbHOCT MPSAMBIX
Y TIJIOCKOCTEN

12

B3auMHOe pacnonokeHue NpsiMbIX B
[TPOCTPAHCTBE: MEPECEKAOIINECS,
[TapaijICIbHbIE U CKPELIUBAIOIINECS
MPSIMBIE.

[TapajuieIbHOCTh MPSAMBIX

Y TNTIOCKOCTEHN B MMPOCTPAHCTBE:
MapajiyieIbHbIC NPSIMbIC

B IIPOCTPAHCTBE; NApaAIIEIbHOCTh
TPEX MPAMBIX; NAPAIIIETBHOCTD
[IPSIMOU U TNIOCKOCTH. Y TJIBI

C COHAIIPaBJIEHHBIMU CTOPOHAMU;, YT OJI
MEXAY MPSAMBIMU B IPOCTPAHCTBE.

AKTYaJTU3UPOBATH (PAKTHI U METObI
TAHUMETPUH, PEIICBAHTHBIC TEME,
MPOBOIUTH AHAJIOTHUH.

[lepeuncisiTb BO3MOXKHBIC CTIOCOOBI
PACIIOJIOKECHUS ABYX MPSMBIX

B IIPOCTPAHCTBE, HILTIOCTPUPOBATH UX
Ha TIpUMEpax.

/laBaTb onpenesenue
CKPEIIMBAIONITUXCS PSMBIX,
bopmMyIUpoBaTh IPU3HAK
CKPEITUBAIOIINXCS TIPSIMBIX

Y IPUMEHSTH €T0 TPU PEIICHUH
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[TapannenbHOCTh TIIIOCKOCTEM:
rapa’suiesibHbIC TIIIOCKOCTH; CBOMCTBA
MapaJUICIbHBIX IOCKOCTEN.
[IpocTeiiline NPOCTPAHCTBEHHbBIE
(urypsl Ha INIOCKOCTH: TETPAdP, KyO,
rapasuiesienune;]; MOCTPOCHUE CEUEHU N

3ajad.

Pacno3naBarthb nmpu3My, Ha3bIBaTh €€
DJIEMEHTBL.

CrpouTh ceueHus: IpU3Mbl

Ha TOTOBBIX YEPTEkKAX.
IlepeyncJIsATb BO3MOXHBIE CIIOCOOBI
B3aMMHOI'O PACIIOJIOKEHUS TPAMOU U
[IJIOCKOCTHU B IIPOCTPAHCTBE,
[IPUBOJUTH COOTBETCTBYIOLIME
[IPUMEPBI U3 PEATBHOM )KU3HH.
/laBaTb onpeaesienne
[apajuIeIbBHOCTH ITPSAMONH
MJIOCKOCTH.

DopMyJTHPOBATH NPU3HAK
[apaJlICIbHOCTH PSIMOU

W IUIOCKOCTH, YTBEPXKACHUE O IIPAMON
[IepeCceueHus IByX MIOCKOCTEM,
POXOALIMX YEPE3 NapalIeIIbHbIC
MpSIMBIE.

Pemarh nnpaktuyeckue 3a1a4m

Ha [IOCTPOCHUE CEUEHU M
MHOTOTPaHHHKA.

OOBACHATH ClTydad B3aUMHOTO
PaCOJIOKEHUS IUNIOCKOCTEH.

/laBaThb onpeaeieHue apanieabHbIX
[JIOCKOCTEN; IPUBOIUTH IPUMEPHI
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13 pEaJIbHOM KU3HU U OKPYKAIOIIEH
00CTaHOBKH, WILTIOCTPUPYIOLLIKE
MMapajIEIbHOCTD IJIOCKOCTEN.
Hcnosb3oBaTh NpU3HaAK
NapaJyIeIbHOCTH JBYX INTIOCKOCTEM,
CBOKCTBA MMAPAIIIENBHBIX TNIOCKOCTEN
pU pELICHUU 3a]1a4 Ha IOCTPOCHHE.
OO0BACHATH, YTO HA3LIBACTCS
MapasuielIbHbIM POEKTUPOBAHUEM

1 KaK BBITIOJIHSIETCSI TPOCKTUPOBAHKE
¢buryp Ha MmIOCKOCTb.

MN300paxkaTh B napauieabHON
POEKIMU PA3IUYHbIE
reoMeTpUuYecKue (PUrypsl.
MoaenpoBaTh peajibHbIE CUTYaIlUN
Ha SI3bIKE T€OMETPUH, UCCIIEA0BATh
[OCTPOEHHBIE MOJEIH

C UCIIOJIb30BaHUEM I'€OMETPUUYECKUX
[TOHSTHM.

M cnonb30BaTh Npy pEIICHUN 3a/1a4
Ha IOCTPOEHUE CEUECHU MTOHATHE
napajiyieIbHOCTH, TPU3HAKU

Y CBOMCTBA MapaijieIbHbIX MPSIMbBIX
Ha TUIOCKOCTHU
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[ leprieHIuKYIIPHOCTD IPSAMBIX
U TUIOCKOCTEN

12

[ leprieHINKYIISIPHOCTD MPSAMOU

1 TUIOCKOCTHU: NIEPIEHANKYIISIPHbBIE
MPSIMBIE B IPOCTPAHCTBE, NPSMBIE
NapaJljIeIbHbIE U IEPIECHIUKYISIPHBIEK
[JIOCKOCTH, ITPU3HAK
MEPIECHIUKYIJISIPHOCTH MPSAMOU

1 IIJIOCKOCTH, TeOpeMa O MPsIMOi
[1EPIICHAUKYJIIPHOU IIJIOCKOCTH
[IeprieHIMKYJISp U HAKIIOHHBIE:
[PACCTOSIHUE OT TOYKH J10 TUIOCKOCTH,
[PACCTOSIHUE OT MPAMOU J0 IUIOCKOCTH

AKTYaJdu3upoBaTh (HaKThl U METOIbI
[JJAHUMETPUH, PEJICBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

O0BACHATDH, KAKON yToJl Ha3bIBACTCS
YTJIOM MEXK]ly IEPECEKAIOIINMHUCS
OPSIMBIMH, CKPEIIUBAIOITUMUCS
[PSIMBIMH B IIPOCTPAHCTBE.

/laBaTh onpeaeJieHue
NEPHEHAUKYJIPHBIX MPSIMBIX U
PSAMOU, IEPIEHAUKYIIIPHONK
MJI0CKOCTH.

HaxoauTsh yriibl MEexXIy
CKpEUIMBAIOIIUMHUCS NMPSMBIMU B KyOeu
nupamuze.

[IpyBoaUTHL MpUMeEPHI W3 PEATBHON
PKU3HU U OKpY)Karolled 0OCTaHOBKH,
WILTIOCTPUPYIOIIHE
[EPIEHANKYJIIPHOCTD MPSMBIXB
IPOCTPAHCTBE

U IIEPIIEHIUKYISIPHOCTD IPSIMOMK
MJI0CKOCTH.

DopMyJIUPOBATH IPU3HAK
NEPHEHANKYIIPHOCTH TPSIMOM U
MJI0CKOCTH, TPUMEHSIThH €ro Ha
MPAKTUKE: OOBSICHATD
MEePIEeHINKYIIPHOCTH pedpa Kyda

U IMarOHaJIM €ro IPaHH, KOTOPasl €ro
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HE COJICPKUT, HAXOIUTh JUIUHY
uaroHanu Kyoa. BeIYUCISTH BBICOTY
[MPABWIBHOW TPEYTOJIbHOU

Y IPABUJILHOM YETBIPEXYTOJIBHOU
nUpaMu/l 1o JJIMHaM peodep.

PemiaTh 3a1a4u Ha BBIYKUCIICHUS,
CBSI3aHHBIE C MEPIICHANKYISIPHOCTHIO
PSAMOM U IUTIOCKOCTH,

C UCIIOJIb30BAHUEM TP PELLICHUH
IAHUMETPUUYECKHX (HaKTOB

1 METOJIOB.

OO0BACHATD, YTO HA3LIBAIOT
MEPICHIUKYIISIPOM M HAKIIOHHOW 13
TOYKH K INIOCKOCTH; TPOECKLIUEN
HAaKJIOHHOU Ha ITOCKOCTh. OOBSICHATD,
YTO HA3bIBAETCS PACCTOSTHUEM:

OT TOYKH J0 IJIOCKOCTH; MEXKIY
MapauIeTbHBIMU IJIOCKOCTSIMU; MEXKITY
MPSIMOM U NIapaJIIEIbHOU €1
MJIOCKOCTBIO; MEXTY
CKPEIIUBAIOIIUMUCS MTPSIMBIMH.
Haxoauth 3TH pacCTOSIHUSA B MPOCTHIX
CiIyJasix B Ky0Oe, mupamuje, mpusMe.
MoaeJupoBaTh pEAbHBIE CUTYallUN
Ha S3bIKE TEOMETPUU, UCCIEA0BATh
[IOCTPOECHHBIE MOJIENN

C UCIIOJIb30BAHUEM I'€OMETPUUECKUX
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[TOHSATHIA.

Hcnonb30BaTh P PEIICHUH 33/1a4 Ha
[MOCTPOCHHUE CEYEHUUN TEOPEMY
[Tudaropa, cBOMCTBA TPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB

YTl MEXKTY TPSIMBIMH U
MJIOCKOCTAMU

10

YTIIBI B IPOCTPAHCTBE: YTOJI MEXKLY
[IPSIMOU Y TUIOCKOCTBIO; IBYTPaHHBIN
YTOJI, IMHENHBIN YTOJI ABYTPAHHOTO
yTaa.

[leprieHIMKYISIPHOCTD TUIOCKOCTEN:
MPU3HAK EPIEHANKYISIPHOCTH JIBYX
[J10cKocTer. Teopema o Tpex
[EPIEHINKYJIIIpax

AKTYaJTU3UPOBATH (PAKTHI U METObI
[JIAHUMETPUH, PEIIEBAHTHBIE TEME,
[MPOBOJIUTH AHAJIOTUHU.

/laBaTh onpeaeaeHue yriia Mexay
[IPSIMOM U INIOCKOCTBIO,
bopMyIUpOBATH TEOPEMY O TPEX
MEPHeHANKYIIApax U 0OpaTHYIO K HEH.
Haxoaurhb yroy Mexay NpsiMou u
MJIOCKOCTHIO B MHOTOTPAHHUKE,
PacCTOSTHUE OT TOYKH A0 MPSIMOU

Ha [IOCKOCTH, UCIIOJIb3YSl TEOPEMY

0 Tp€X nepneHaukyispax. IIpoBoauts
Ha YEPTEkKE MEPIECHAUKYIISIP: U3 TOUYKHU
Ha [PAMYI0; U3 TOYKH Ha IIOCKOCTb.
JaBatb onpeneneHrne IByrpaHHOTO
yTiia u ero 3JieMeHTOB. OOBSICHSITh
[PAaBEHCTBO BCEX JIMHEHHBIX YTJIOB
NIBYTPAHHOTO yIJia.

Haxoauth Ha 4deprexe ABYTPAaHHBIN
YTOJI TIpu pedpe MUpaMUuibl, MPU3MBI,
MapajyieIenunea.
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/laBaTh ompeneeHue yria MEXIy
MJIOCKOCTSMH.

JlaBaTh onipeneeHue

1 (pOopMYJIMPOBATH NPHU3HAK
B3aMMHO TMEPHEHIUKYISIPHBIX
[JIOCKOCTEM.

HaxoauTh yriibl MEXy IJIOCKOCTSIMUB
KyOe 1 MUpaMHIe.

M cnonb30BaTh Npy PENICHUN 33/1a4
OCHOBHBIE TEOPEMBI U METOBI
MJIAHUMETPHH.

MoaeJupoBaTh peAbHBIE CUTYallUN
Ha SI3bIKE TEOMETPUH, UCCIIEA0BATH
MOCTPOCHHBIE MOJICIN

C UCTI0JIb30BAHUEM I'€OMETPUUYECKUX
[MOHSTHM.

M cnonb30BaTh Npy pEUICHUN 3a/1a4
Ha [TOCTPOCHUE CEYEHUN
COOTHOILICHUSI B TIPSIMOYTOJILHOM
TPEYTOJIbLHUKE

MHOrorpaHHUKH

11

[ToHsiTHE MHOTOTPAHHUKA,

OCHOBHBIE 3JIEMEHTHI MHOI'OTPAaHHUKA,
BBIITYKJIbIE U HEBBIYKJIbIC
MHOTOTPAHHUKH; Pa3BEPTKA
MHOTOI'DaHHUKA.

[Ipu3ma: N-yronapHas npu3Ma; rpaHu

AKTYaJTU3UPOBATH (PAKTHI U METOBI
MJIAaHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOAUTH AHAJIOTUM.

/laBaTb onpenesneHue
napasuiesienunesa, pacno3HaBaTh €ro
BHJIbl U U3Y4aTh CBOKCTBA.
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1 OCHOBAHMSI IPU3MBL; NIPSMAst U
HaKJIOHHAsl IPU3MblL; OOKOBast

Y TIOJIHASI [IOBEPXHOCTD MPU3MBI.
[Tapannenenunen, NPAMOYTOJIbHBIN
[apaJIJIEJICIIMIIE U €0 CBOMCTBA.
[Tupamuga: N-yronbHas MUpaMUa,
I'PaHU ¥ OCHOBaHUE IUPAMM/IBI;
OOKOBas U MOJHAs TOBEPXHOCTh
NUpamMuabl; IPaBUIIbHAS U yCEUEHHAsS
nupamuaa.

DJIEMEHThI PU3MBbI U TUPAMUJIBI.
[IpaBUIbHBIE MHOTOTPAHHUKH:
[OHSTHE MPAaBUIBHOIO
MHOTOI'PaHHHKA; IPABWIbHAS MPU3Ma U
npaBuJIbHAs MUPAMKJIA; TPaBUIIbHAS
TpEeyroyibHasi TUpaMKia

U IPABUJIBHBINA TETpa’p; KyoO.
[IpeacraBieHue 0 MpaBUIbHBIX
MHOTOI'PaHHHKAX: OKTa’3p, J0AEKAIPU
UKOCAdIP.

CumMeTpus B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIBHO TOUKH,
PSIMOM, MITIOCKOCTH. DJIEMEHTBI
CUMMETPHUU B IUpamMuaax,
napaJyIeIeUIeax, IPABUIbHBIX
MHOTOI'PAaHHHKAX.

/laBaThb onpeeneHue NupaMu/Ibl,
pacmo3HaBaTh BU/IbI TUPaAMUJI,
(opmysupoBaTh CBOMCTBa pEdED,
IrpaHEN U BBICOTHI PABUIIBHON
MUPAMU/IBI.

HaxoauThb 1uiomaab NOJIHOM

1 OOKOBOI MOBEPXHOCTU MUPAMHUIBI.
/laBaTb onpeaesieHue yceuEHHON
MAPAaMHU/JIbl, HA3bIBATh €€ 3JIEMEHTHI.
DopMyJTHPOBATH TEOPEMY

0 IJIOL[aA1 OOKOBOM MOBEPXHOCTH
[IPaBUJIbHOW YCEUYEHHON TUPaMU/IBI.
Pemiath 3a1a4n Ha BBIYHCIICHHE,
CBSI3aHHBIC C MMPAMUAAMU, A TAKIKE
3a7]a4¥ HA MIOCTPOCHUE CCUCHU M.
/laBaTh onpeaeseHue IPU3MBI,
pacmo3HaBaTh BUJIbI [IPU3M,
H300paxKaTh [IPU3MbI HA YEPTEKE.
HaxoauThb 1ioniaap NOJHON WA
OOKOBOI MOBEPXHOCTH MPU3MBI.
MN3y4arh COOTHOLIEHUS Dilepa s
yucia pedep, rpaHel ¥ BEpILUH
MHOTOTPaHHHKA.

N3y4aTrh BUIbI IPABUIBHBIX
MHOT'OTPAHHUKOB, UX Ha3BaHUSIU
KOJINYECTBO TPAHEN.
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BrluncieHue 3JeMEHTOB
MHOTI'OI'PaHHUKOB: péOpa, JUaroHaiu,
yribl. [lomans 60KOBOM MOBEPXHOCTHH
[TOJTHOW MOBEPXHOCTH MPSMOU IPU3MBI,
[UI011[a/1b OCHOBAHUM, TEOpEMao OOKOBOM
[IOBEPXHOCTHU IIPSIMOU ITPU3MBI.
[Tnomaas 60KOBOM MOBEPXHOCTH U
[MOBEPXHOCTH ITPaBUIIbHOMN MTUPAMU/IBI,
TeopemMa

0 IJIOIIA N OOKOBOM MOBEPXHOCTH
YCEYEHHON MUPAMUBI

N3y4yaTb CUMMETPUIO
MHOTOTPAHHHUKOB.

OO0BSICHATDH, KaKME TOYKU HA3bIBAIOTCS
CUMMETPUYHBIMA OTHOCHUTEIIBHO
NMaHHOW TOYKH, IPIMONUIIN INTIOCKOCTH,
YTO HA3bIBAOT LIEHTPOM, OChIO UITU
MI0CKOCThIO CUMMETPHUH (UTYPHI.
IIpuBOAUTHL MPUMEPBI CUMMETPUUHBIX
(buryp B apxXuTeKType, TeXHUKE,
MPUPOJE.

MoaepoBaTh peAIbHBIE CUTyallUN
Ha SI3bIKE TEOMETPUU, UCCIEA0BATh
TOCTPOCHHBIE MOJIEIIH

C UCTIOJIb30BAHNEM T'€OMETPUYECKUX
MOHSATHH, UCTIOJIB30BATh MOJ001E
MHOTOTPAHHUKOB

OO6BEMBI MHOTOTPAHHUKOB

I[Toustre 00 00bEME. OOBEM
UPaMHUIbI, TTPU3MBI

AKTYaJTU3UPOBATH (PAKTHI U METOBI
MJIAHUMETPUU, PEJICBAHTHBIEC TEME.
OO0BSICHATD, KaK U3MEPSIOTCS
00BEMBI T, MPOBO/ISI AHAJIOTHIOC
M3MEPEHUEM IO
MHOTOYTOJIbHUKOB. @OPMYJIUPOBATH
OCHOBHBIE CBOICTBA OOBEMOB.
HN3y4yarhb, BBIBOAUTH (GOPMY.JIbI
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00BbEMa MPSAMOYTOJIBHOTO
napasuieJenunes1a, Ipu3MbIH
UPAMU/IBL.

BoruncasTs 00bEM MPU3MBI

Y TUPAMUJIBI IO UX DJIEMEHTAM.
IIpuMeHATH 00BEM JUISI pEIIEHUS
CTEPEOMETPUUECKUX 3a4a4 U

TSl HAXOKJIEHUS TEOMETPUUYECKUX
BEJIMYMH.

MopeaupoBaTh peaibHbIe CUTYallun
Ha S13bIKE TE€OMETPHUH, HCCIEAOBATH
OCTPOEHHBIE MOJEIH

C UCII0JIb30BAaHUEM I'€OMETPUUECKUX
[TOHSTUI

[ToBTOpEHME: cCeueHus,
PACCTOSIHUSI U YTJIbI

[locTpoeHune ceueHUIB
MHOTOTPaHHHKE.

BpruucieHne pacCTOSHUM: MEXIY
NBYMsI TOYKaMH, OT TOYKH J10 MIPSIMOH,
OT TOYKH JI0 IIJIOCKOCTH; MEXIY
CKPEILHUBAOIINMUCS IPSIMBIMHU.
Brruucnenue yrios: MEXIY
CKPEILHUBAIOIIUMUCS IPSIMBIMH,
MEKY NPSIMOM U INIOCKOCTBIO,
NBYTPAHHBIX YTJIOB, YIJIOB MEXKY
[JIOCKOCTAMU

CTpouTthb ceueHuE MHOTOIPAaHHUKA
METOJIOM CJIE/IOB.

/laBaTh onpeneseHue pacCTOSHUSA
Mexy purypamu.

HaxoauTh pacCTOsIHUE MEXITY
napajyieIbHbIMU IIOCKOCTSMH,
MEX Y IIIOCKOCTHIO U NTapaJlIeIbHON
el PSIMOM, MEXIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMHU.
CTpouThb IMHENHBIN yTrOa
NIByTPAHHOT'O YIJIa HA YEPTEkKE
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MHOI'OI'DAHHUKA U HAXOAUTD €TI0
BCIIMYUHY.

Haxozme YTIJIbl MCKAY INIOCKOCTAMUB
MHOTOI'PaHHHUKAX

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68
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11 KJIACC

HaumeHoBaHue paziena KonnuecTBo(OCHOBHOE COJIEp/KaHue OCHOBHBIE BU[IBI IESTEIBHOCTH
(TembI) Kypca 4acoB 00 yJarOIIIXCS

Tena BpanieHus 12 Cdepa u map: ueHTp, paauyc, AKTYaJu3upoBaTh (HaKThl 1 METO/IbI

uaMeTp; TIOIalb MOBEPXHOCTU
cdepsl. BzanMHoe pacrionoxkeHue
chepbl U TIIIOCKOCTH; KacaTeabHas
MJIOCKOCTH K cpepe; miomaas chepsl.
N3o0paxkenue chepsl, mapa

Ha TUIOCKOCTH.

Ceuenus mapa

[JIAHUMETPHH, PEIIEBAHTHBIE TEME,
MPOBOANTH AHAIOTUU.

JlaBaThb onpeaenaenus chepsl U 1mapa,
MX [IEHTpPa, painyca, JuaMeTpa.
Omnpeneasitb chepy kak purypy
BpAILEHUS] OKPY>KHOCTH.
HcciienoBath B3aMMHOE
pacnosoxeHue chepbl ¥ MIOCKOCTH,
NBYX chep, HITICTPHUPOBATH 3TO HA
yepTeKax U pUCyHKax.
DopMyJTHPOBATH ONIPEACICHUE
KacaTeJIbHOM IIOCKOCTH K cdepe,
CBOWCTBO M IIPU3HAK KacaTeJIbHOU
[JIOCKOCTH.

3HAKOMUTBCSH C T€0JE3UYECKUMHU
TUHUSIMU Ha cepe
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L{nuHIprdeckast IOBEPXHOCTD,
00pa3zyronme NUIMHIPUIECKOM
MOBEPXHOCTH, OCh IIMIIUHIPUYECKOM
noBepxHocTU. L{unuuap: ocHOBaHUSH
OOKOBas MOBEPXHOCTH, 0Opa3zyromas
1 OCh; TUIOIIA/Ib

OOKOBOI M TIOJIHON MOBEPXHOCTH.
N300paxeHne UuauHApa

Ha 110cKocTu. Pa3BépTka HminHapa.
Ceuenust uMIUHApa (MII0CKOCTHIO,
napauleIbHON WU
MEPICHIUKYIAPHON OCH IIWIMHPA)

OO0BbSICHATDH, YTO HA3LIBAIOT
[IJIMHAPOM, Ha3bIBaTh €T0 SJICMEHTHI.
N3y4arh, 00bICHATDH, KaK OJTYYUTh
IJIMHAP MYTEM BPALLICHUSA
MPSIMOYTOJIbHHKA.

BbIBOAUTH, HCTIOJIB30BATH (DOPMYITBI
TUIs1 BBIYMCTICHUS TIOMA OOKOBOM
[MOBEPXHOCTH LWJIMHAPA.

N3y4ars, pacnio3HaBaTh pPa3BEPTKY
JINHAPA.

N300pakaTh WIMHAP U €r0 CEUCHUS
[JIOCKOCTBIO, ITPOXOIAIIEH Yepes ero
OCBb, MMAPAIUICIIBHON WU
[IEPIIEHAUKYJISIPHON OCH.

HaxoauThb 1Iomaam 3TUX CCUSHUH.
MoaeaupoBaTh pEAIbHBIE CUTyalluN
Ha SI3bIKE TEOMETPUH, UCCJIeI0BATH
[MOCTPOCHHBIE MOJEIN

C UCITOJIb30BAHUEM T€OMETPUUECKUX
MOHATHMN

KoHnunueckas NoOBEpXHOCTb,
00pa3yroInue KOHMIEeCKOH
[NOBEPXHOCTH, OCh U BEPILINHA
KOHUYECKOU ITOBEPXHOCTH.
Konyc: ocHOBaHME U BEPIIMHA,

00pa3yrolias U 0Ch; IJIOIIadb

OO0BbACHATH, KAKOE TEJIO HA3BIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €r0
HIIEMEHTBHI.

MN3yuyaTh, 00bICHATH, KaK MOJTYIUTh
KOHYC ITyTEM BpallleHUs
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.
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OOKOBOM U MOJTHOM MOBEPXHOCTH.
Y ceu€HHBIN KOHYC: 00pa3yroluen
BBICOTA; OCHOBaHUS U OOKOBast
[MOBEPXHOCTb.

I/1306pa>1<eHHe KOHYCa Ha IINIOCKOCTH.

Pa3BépTKa KOHYCA.

CeueHus koHyca (TIOCKOCTHIO,
[apaJyIeIbHOM OCHOBAHUIO,

Y TJIOCKOCTBIO, MPOXOIAIIEH
yepe3 BEPILINHY)

N300pakaTh KOHYC U €r0 CEUCHHUS
[JIOCKOCTBIO, IIPOXOSAILEN Yepe3 OChb, U
[JIOCKOCTBIO, IIEPIICHAUKYIISIPHOU

K OCH.

N3y4yarh, pacno3HaBaTh pPa3BEPTKY
KOHYCA.

BbIBOAMTH, MCNI0JIB30BATH (DOPMYJIIBI
TIs1 BBIYMCITICHUS TUIOMAI OOKOBOM
[MOBEPXHOCTH KOHYcCA.

HaxoauThb 1mio1a yu ceyeHu,
[IPOXOISIIMX YEPE3 BEPIINHY KOHYCa
WJTA TIEPIEHINUKYIISIPHBIX €T0 OCH.
OO0BACHATDH, KAKOE TEJIO HA3bIBACTCS
YCEUYEHHBIM KOHYCOM.

N3y4arb, 00bICHATH, KaK €r0
[MOJIyYUTh ITyTEM BpaILLICHUS
MIPSIMOYTOJIBHOW TPAIlCLHH.
BbIBOAUTH, NPUMEHATH POPMYITY
TUTS] BBIYUCIICHUS TUTOIA I OOKOBOM
[MOBEPXHOCTH YCEUYEHHOTO KOHYCa

KoMOWHAaIHS Te BpalieHus

1 MHOT'OI'PaHHUKOB. MHOTOTIpaHHHUK,
OMHMCaHHBIA OKOJIO chepsl; chepa,
BITMCAHHAs B MHOTOIPAHHUK WJIH

B TEJIO BPAIICHHS

AKTYaJu3upoBaTh (HaKThl U METO/IbI
[JJAHUMETPHH, PEIICBAHTHBIE TEME,
[TPOBOJAUTH AHAJIOTHH.

PemaTe crepeomMeTpUYECKUE 3a0a4H,
CBSI3aHHBIC C TE€JIAMH BPAILICHUS,
[TOCTPOCHUEM CEYEHUN TEJI BPAILLICHUS,
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C KOMOMHAILIMSIMU TEJ BpallleHUs

1 MHOTOIPaHHUKOB Ha HAXO0XKJICHUE
F€OMETPUYECKUX BEJIUYMH.

N cnob30BaTh Npy peLICHUN
CTEPEOMETPUYECKUX 3a/1a4
MJIaHUMETpUUeCKre (DaKThl U1 METOIbI
3a7a4d Ha BHIUMCIICHUE

1 JOKa3aTeJILCTBO.

MopeaupoBaTh PeajbHbIE CUTYaI[UN
Ha SI3bIKE TEOMETPHUH, HCCJIEI0BATH
[MOCTPOCHHBIE MOJEIN

C UCITOJIb30BAHUEM T€OMETPUUECKHUX
MOHSATUMN

OO0BEMBI TEN

[Tousitue 06 00bEMe. OCHOBHBIC
CBOICTBA OOBEMOB TElJ.

O0BEM HMIIMH]IPA, KOHYCA.
O0BEM 1m1apa u mIomaas chepsl

AKTYaJu3MpoBaTh (HaKThl U METO/IbI
MJIaHUMETPUH, PEJIEBAaHTHBIE TEME,
[POBOAUTH aHAJIOTHH.

BbIBOAUTH, MCTIOJIB30BATH (DOPMYJIBI
00BEMOB: TIPU3MBI, LIMJIUH]IPA,
MMAPaMUJIbI, KOHYCA; YCEUEHHOU
[MUPAMUIBI U YCEUYEHHOTO KOHYCA.
PemaTh crepeoMeTpuyeCcKue 3a1a4H,
CBSI3aHHBIE C BHIYMCICHUEM 00BEMOB.
@opMyIHPOBATH OIPEACIICHNE
[11apOBOI'0 CErMEHTA, IAPOBOI0 CJIOA,
[1apOBOI'0 CEKTOPA.
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[IpumeHsTH HOPMYIIBI
U1 HAXOXKACHUSI 00bEMOB IIIAPOBOTO
CErMEHTa, IIapoBOro CEKTopa

[TonoOHbBIE TENA B IPOCTPAHCTRE.
COOTHOIICHHUS MEXKTy TIJIOIIAISIMHU
MOBEPXHOCTEH, 00BEMaMH IMOIOOHBIX
Tes

Pemiath cTepeoMeTpUUECKHE 3a1a4H,
CBsI3aHHBIE C 00BEMOM I1apa

1 1Io1aabio cepsl. MoaeaupoBars
pEaJIbHBIE CUTYAI[MUHA S3BIKE
r€OMETPHUH, UCCIIEI0BATh

[MOCTPOCHHBIE MOJEIU

C UCITOJIb30BAHUEM T€OMETPUUECKHUX
[TOHSITHH.

AKTYaJIU3UPOBATH (PaKThl U METOIbI
[JIAHUMETPUH, PEJIEBAHTHBIE TEME,
[TPOBOJIUTH AHAJIOTUU.

Pemiath crepeoMeTpuUEcKHE 3a]1aud,
CBSI3aHHBIE C COOTHOIIIEHUEM 00HEMOBHU
MOBEPXHOCTEHN MOJOOHBIX TEI

B [IPOCTPAHCTBE.

MoaeaupoBaTh PeajibHbIE CUTYaIUN
Ha SI3bIKE TEOMETPUH, UCCIIEIOBATh
[MOCTPOCHHBIE MOJEIN

C UCITOJIb30BAHUEM T€OMETPUUECKHUX
[MOHSATHMN

BeKTOpbI M KOOPAWHATEI
B [IPOCTPAHCTBE

10

BekTop Ha I1ockocTr
1 B pocTpaHcTee. ClioxeHne
Y BBIYUTAHUE BEKTOPOB. Y MHOXKEHHUE

AKTYaJIu3uPOBaTh (PaKThl U METObI
[IJIAHUMETPUM, PEIIEBAHTHBIE TEME,
[TPOBOJAUTH AHAJIOTHH.
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BEKTOpA HA yucio. Paznoxenue
BEKTOPA MO TPEM HEKOMILJIAHAPHBIM
BekTopam. IIpasuio
rapasulesIenIunea.

Pemienue 3a1a4, CBA3aHHBIX

C IPUMEHEHHUEM MPABUII IEUCTBUIC
BEKTOPaMH.

[IpsitMoyTOJIbHAS CHCTEMA KOOPAUHATB
npocTpancTBe. KoopanHaTel

BekTOpa. [Ipocrenue 3a1aumnB
KOOpPAMHATAX. YTOJ MEXIY
BekTOpamu. CKansipHOE
[MPOU3BEJICHUE BEKTOPOB.
Brruucienue yrioB Mexay IpsSMbIMUA
[JIOCKOCTSIMM.
KoopinHaTHO-BEKTOPHBIN METO/

[IPY PELIICHUU T€OMETPUUYECKUX 3a]1a4

OnepupoBaThb NOHSATHEM BEKTOPB
[MPOCTPAHCTBE.

DopMyJUPOBATH IPABUIIO
MapajiyiesenuIe/1a Ipy CI0KEHUN
BEKTOPOB.

CriaabIBaTh, BLIYUTATH BEKTOPHI,
YMHOKATh BEKTOP Ha YUCIIO.
N3y4yaTh OCHOBHBIE CBOMCTBA ITUX
omnepanui.

JlaBaTh onpeneaeHue npaMOyTroJIbHOU
CHUCTEMBbI KOOPJUHAT B TPOCTPAHCTBE.
Bbipa3uth KOOpJAWHATHI BEKTOPA Yepe3
KOOPJAMHATHI €0 KOHI[OB.

BbIBOAUTH, HCIIOJIB30BATH (POPMYJTY
JJIMHBI BEKTOPA W PACCTOSIHUS MEXKTY
TOYKaMHU.

BbipaxaTs CKaqIpHOE TPOU3BEACHHUE
BEKTOPOB U€pPE3 X KOOPJIUHATHI,
BBIYMCIIATH YTOJI MEXAY JBYMS
BEKTOPAMH, ABYMSI IPSIMBIMH.
Haxoauthb yroy Mexay npsmoun

Y TJIOCKOCTBIO, YTOJI MEXKIY IBYMS
MIOCKOCTSIMH aHATUTHUCCKUMU
METOJaMH.

BbIBOAUTH, HCIOJIB30BATH (POPMYJTY
PacCTOSIHUS OT TOYKH J0 IIOCKOCTH
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[ToBTOpEHUE, 0000IIEHHE 7 OcHoBHbIE QUTypsl, hakThl, TeOpeMbl  [PemiaTh mpocTelime 3aaadu
U cUCTeMaTU3alus 3HaHUN Kypca INIAHUMETPUU. 3a1a4u Ha HaXO0)K/ICHUE JUIMH U YTJIOBB
[UIAHUMETPUU U METOJIbI UX reoMeTpUYECKUX (purypax,
penieHusl. npuMeHsTh Teopemy [ludaropa,
OcHoBHBIE GUTYPBI, PAKTBI, TCOPEMBI  (TEOPEMBI CUHYCOB U KOCHHYCOB.
Kypca CTEPEOMETPHH. 3a1auu HaxoauTs mionans MHOTOYrojabHHUKA,
CTCPEOMETPUU M METOJIbI UX perieHus  [KPYTa.
Pacno3naBath 1o100HbIE (DUTYPHI,
HaXOAUTh OTHOUICHUS IJTUH
W IUTONIAQIEN.
Hcnmob30BaTh IpU pELIEHUN
CTEpEOMETPUYECKUX 3a/1au (haKThIN
METO/IbI IJITAHUMETPUHU
OBIIEE KOJIMYECTBO 34
YACOB I10 ITTPOI'PAMME
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OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

MNOACHUTEJIBHAA 3AIITMCKA

VYuebnplii Kypc «BeposTHOCTP ¥ CTaTUCTHKa» 0a30BOrO  YPOBHS  SIBIISCTCS
MPOJOJDKEHUEM U Pa3BUTHEM OJIHOMMEHHOTO Yy4eOHOTO Kypca ©0a30BOr0 YpOBHS
OCHOBHOT0 00111ero o0pa3oBaHus. Y4eOHbIN Kypc MNpeaHa3HaueH s (popMupoBaHHSY
00yJaroumxcsi CTaTUCTUYECKON KYJIbTYpbl U TOHHUMaHUSI POJIM TEOPUU BEPOSTHOCTEH
KaK MAaTeMaTHYE€CKOTr0 WHCTPYMEHTA JUI1 M3YyYEHHs CIyYalHBIX COOBITHI, BEIUYHUH U
nporieccoB. [lpu  um3ydenun y4yeOHOro Kypca oOOOramaroTcs MpeAcTaBICHUS
00y4aroluxcsi 0 METO/IaX MCCIEI0BaHUsI U3MEHYMBOTO MHpA, Pa3BUBAETCS MOHUMaHHUE
3HAYUMOCTH U OOIIHOCTHM MaTeMAaTUYECKUX METOJO0B MO3HAHMUS KaK HEOTheMJIEMOMU
YaCTH COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUSI.

CopepkaHre yuyeOHOro Kypca HAlpaBlIEHO Ha 3aKpEIJICHWE 3HAHUU, MOJTYYEHHBIX MpHU
U3YYEeHUU Kypca Ha YpOBHE OCHOBHOIO 00miero oOpa3oBaHMs, M Ha pPa3BUTHE
IPEJCTaBICHUNA O CIlydallHbIX BEJIMYMHAX M B3aMMOCBA3SX MEXJIYy HUMHU Ha Ba)KHBIX
npUMepax, CIOXKETbl KOTOPBIX MOYEpPIHYTHI M3 OKpy’Kawllero mupa. B pesynbrare y
oOyyJaroumxcs J0HKHO cPOPMUPOBATHCS MPEACTABICHUE O HaUOoIee YIOTPEOUTEIbHBIX
M O0mMX  MaTeMaTHYeCKMX  MOJENAX,  MCHOJIb3yeMbIX  JUIsl  OMNHCAHUS
AHTPOIIOMETPUUECKUX U JEeMOTpa(pUUECKUX BEJIUYHMH, OIPEIIHOCTEN B Pa3IMUHOTO pojaa
U3MEPEHUSX, JUINTENbHOCTH  O€30TKa3HOW  paboThl  TEXHMYECKUX  YCTPOMCTB,
XapaKTePUCTUK MAaCCOBBIX SIBIIEHUH U MPOLIECCOB B OOIIECTRE.

B cooTBeTcTBMM C YyKa3aHHbIMU LEISIMH B CTPYKType YYeOHOro Kypca
«BepoATHOCTh M CTaTUCTUKA» U1l YPOBHS CpeaHEro odiiero oopazoBaHus Ha 0a30BOM
YPOBHE BBIACIICHBl CIEAYIOIIHE OCHOBHBIE COJEp)KaTelbHble JUHUU: «CiydailHble
COOBITHUS U BEPOSITHOCTIY, «CllydailHble BEIMYUHBI U 3aKOH OOJIBIINX YHCEID».

BaxHyto 4yacth y4yeOHOro Kypca 3aHMMaeT U3Y4Y€HHE TIE€OMETPUYECKOro MU
OMHOMHUAJIBHOTO pacHpelelieHnid M 3HAKOMCTBO C WX HENpPEpPbIBHBIMU aHAJIOTaMU —
MOKa3aTeJIbHBIM U HOPMAJIbHBIM pacipe/leICHUSIMHU.

Copnepxxanue nuHuM «CiydaiiHble COOBITHUSL U BEPOSITHOCTH CIYXKUT OCHOBOMW JJis
(bopMHpOBaHUS TMPEACTABICHUN O PaCHpelesieHUH BEPOSITHOCTEH MEXAy 3HAYEHUSIMU
CIIy4allHbIX BEJMYMH, a TaKXe dTa JHMHHUSI HeoOXoAauma Kak Oa3zajisi U3ydyeHUs
3aKOoHa OoibIIMX 4YHceNl — (YHIaMEHTAJIbHOTO 3aKOHa, ACWCTBYIOLIETO B MPHUPOJAE U
00111eCTBE U MMEIOIIEro MaTeMaThuueckyro (popmanuzaiuioo. CaMm 3aKOH OOJIBIIUX YUCET
npeajiaraeTcsi B O3HAKOMUTENBHOM (opMe C MHHUMAIbHBIM HCIOJb30BAHUEM
MaTeMaTHUYeCcKOTo (opmManu3ma.

Tembl, cBsI3aHHBIE C HEMPEPHIBHBIMU CIyYaHBIMH BEJIMYWHAMH, aKIEHTUPYIOT
BHUMaHUE OOYYarOIIMXCS Ha ONMMCAHUU U M3YyYEHUH CIYYailHBIX SBJIECHUI C MOMOIIbIO
HEeMpepbIBHbIX (QYHKIUHA. OCHOBHOE BHHUMAHME YIENSIETCS IMOKAa3aTEIbHOMY U
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HOPMaJIbHOMY  pACHpeleICHHUSIM, TIPU OTOM MPEANOJaraeTcsi O3HAKOMHUTEIHLHOE
U3yUYCHUE MaTepralia 0e3 J0Ka3aTeIbCTB MIPUMEHSICMBIX (DAKTOB.

Oomee YUCJIO YacOB, PCKOMEHIOBAHHBIX I HW3Y4YCHHUS Yy4eOHOTO Kypca
«BeposTHOCTh M cratucTHKay — 68 dacoB: B 10 kimacce — 34 vaca (1 wac B Hemenro),B
11 xnacce — 34 gaca (1 yac B HeJCITIO).

COJEPXAHUE OBYUYEHUA

10 KJIACC

[IpencraBnenne AaHHBIX ¢ MOMOIIBI0 TabmuI U auarpamm. CpenHee apudmeTudeckoe,
MeuaHa, HauOoJblllee W HauMEHbIee 3HA4YCHMs, pa3Max, JIUCIEPCUS U CTaHJApPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB.

CayyaiiHble SKCHEpUMEHTBI (ONBITHI) U ClAy4ailHble COOBITUS. DJIEMEHTapHbIE COOBITHS
(ucxonpl). BeposTHOCTH cilydallHOTO COOBITHS. BIM30CTH YacTOTBI U BEPOSITHOCTH
coObITui. CrydyaliHble OMBITBI C PABHOBO3MOKHBIMU 3JIEMEHTAapPHBIMUA COOBITUSMH.
BeposiTHOCTH COOBITHIA B OIIBITaX ¢ PABHOBO3MOXXHBIMU 3JI€EMEHTAPHBIMU COOBITUSMH.
Omnepanuu HajJ COOBITUSIMU: TIEpecedeHue, 00beAMHEHNE, MPOTUBOIOI0XKHBIE COOBITHUS.
Juarpammel Ditsiepa. @Popmylia CI0KEHUS BEPOSITHOCTEM.

VYcimoBHAasT ~ BEPOATHOCTb.  YMHOXKEHHME  BEposTHOCTEH.  JlepeBo  ciydailHOro
skcniepuMenTa. @opmyiia nojaHo BeposiTHOCTU. HezaBucuMeblie cCOOBITHS.
KoMbOunaropHoe npaBuiio ymHokeHus. [lepectanoBku u (pakTopuan. Yucio coueTaHuid.
Tpeyronpuuk [lackans. @opmyna 6unoma HerotoHa.

bunapHbI# CiydaiiHbIi ONBIT (MCTIBITAHKE), YCIIEX U Heynada. HezaBucuMble UCTIBITAHMS.
Cepust HE3aBUCHMBIX WCIIBITAHUM A0 NepBOro ycrnexa. Cepus He3aBUCUMBIX UCTIBITAHUN
beprymm.

Cnyuyaiinas BenuuuHa. Pacnipenenenue BeposiTHocTel. JluarpamMmma pacnpeacineHus.
[Tpumepsl pacnipesienientii, B TOM YUCIIe, FEOMETPUUECKOE U OMHOMHUAIBHOE.

11 KJIACC

YucrioBble XapaKTEPUCTUKH CIyYalHBIX BEJIMYMH: MaTeMaTHYEeCKOE OXHUAaHHE,
JUCIIEPCUST M CTAaHJAPTHOE OTKJIOHEHME. [IpuMepsl NpPUMEHEHUs MaTeMaTH4eCKOro
OXHMJIaHWA, B TOM 4YHCJIE B 3a/Jadax M3 IIOBCEJHEBHOM XU3HH. Maremarnueckoe
OXuJaHue OWHApHOW CilydallHOM BenMYMHBI. MaremaTtnyeckoe OXKHUJaHHE CYMMBbI
CIIy4allHbIX BEIWYMH. MaTeMaTH4ecKoe OKHMJaHWE W IUCHEPCHSI F€OMETPHUYECKOrO U
OMHOMHUAJIBHOTO pacIpe/IeICHUN.

3aKoH OOJIBIIIUX YMCE U €ro POjb B HayKe, IpUpoje U olmiecTBe. BoIOOpoUuHBIil MeTOn
HUCCIIeI0OBaHUM.

[Tpumepsl HENPEpBIBHBIX CIOy4YalHbIX BEIWYMH. [[OHATHE O MJIOTHOCTH paclpenesiCHus.
3ajauu, NPUBOAAIIME K HOPMAJIbHOMY pacmpeneiieHno.  [IoHATHE 0 HOpMaJIbHOM
pacnpeneneHuu.
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INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kjacce oOydaronuiics MOJYYUT CIASAYIOIIUE IMPEIMETHbBIC
pe3yabTaThl:

YUTATh U CTPOUTH TAOJIULIBI U AUATPAMMBI;

ONEepUpPOBATh MOHATHSAMH: CpeaHee apudmernyeckoe, MeauaHa, HauOoJblIee,
HaMMEHbIIIee 3HaUYeHUE, pa3Max MacCUBa YUCIIOBBIX JJAHHBIX;

OTepUpPOBATh MOHATUSIMH: CIYYalHBIA HKCIEPUMEHT (OIBIT) W CIy4ailHOEe COOBITHE,
JJIIEMEHTapHOE COOBITHE (PJIIEMEHTApHBIA MCXOJA) CIYy4alHOTO OIbITa, HAaXOJUTh
BEPOATHOCTH B OMBITaX C PAaBHOBO3MOXKHBIMH CIIyYailHBIMH COOBITHSIMH, HaXOAWUTh H
CpPaBHUBATH BEPOSTHOCTU COOBITHI B M3yUYEHHBIX CIy4YalHbIX KCIIEPUMEHTAX;

HAXOJUTh U (POPMYJIIMPOBATH COOBITHUS: TIEpECCUCHHE U 0O0BEUHEHNE TAHHBIX COOBITHIA,
coOBITHE, MTPOTUBOIIOIOKHOE JAHHOMY COOBITHIO, MOJb30BAThCA AMArpaMMaMu Jiiepa
1 GOpMYJION CIIOKEHUS BEPOATHOCTEN NPU PEILICHUH 3aa4;

ONEpUpPOBATh MOHATUSMU: YCIOBHAs BEPOSTHOCTb, HE3aBUCUMBIE COOBITHS, HAXOIUTh
BEPOATHOCTH C TOMOUIBIO IIPAaBHJIa YMHOKEHHUSI, C TIOMOIIBIO IEPEBA CIIy4allHOTO OTIbITA;
OPUMEHATh KOMOMHATOPHOE MPaBUJIO YMHOXKEHHUS NPH PELICHUM 3a]ad; ONEepUpOBAThH
MOHATUSMU: UCTIBITAHNE, HE3aBUCHUMbIC UCIIBITAHUS, CepUs

UCIBITAaHUH, yCIeX U HeyAaua, HaXOJUTh BEPOATHOCTU COOBITHH B CEPUU HE3aBHCHUMBIX
UCIBITAaHUH J0 MEPBOrO YCIeXa, HaXOJUTh BEPOSATHOCTU COOBITHI B CEPUU UCIIBITAHUN
bepnyiuy;

OTEepUPOBaTh TOHATUSAMU: CIydailHas BEIWYHHA, pACIpEAeTICHHE BEPOSTHOCTEM,
auarpamma pacipeeseHus.

K xonmy oOyuenuss B 11 kuacce oOydaromuiicsi TOJYYUT CICAYIOIMIME TMPEIMETHBIC
pe3yibTaThl:

CpPaBHMBATh BEPOSATHOCTH 3HAYCHUM CIIy4allHOM BEIWYMHBI II0 PACHPEIAECICHUIO WIU C
MOMOIIIBIO TUArPaMM;

OTEpUpPOBaTh TOHATHEM MAaTEMaTHUYECKOTO OXXWIAHWs, MPUBOIUTH TPUMEPHI, Kak
NPUMEHAETCS  MaTeMaTH4ecKoe  OXHJaHWe  CIy4ailHOW  BENWYMHBI  HAXOJUTh
MaTEMaTUYECKOE OKUJIaHUE IO TAHHOMY PaclpeieICHUIO;

UMETh TPEACTABICHUE O 3aKOHE OOJNBIIMX YWCENT, HMETh

IpeJICTaBICHUE O HOPMAJIBHOM PacIpeleICHHH.
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HaumenoBanue paznena

KonnuecTBo

OcHOBHOE cofiepKaHne

OCHOBHBIC BUABI JCATCIIBHOCTHU

1 CTydaiHbIC COOBITHS,
OTIBITHI C PABHOBO3MOKHBIMH
DIIEMEHTAPHBIMU HCXOdaMU

CTy4aiiHbIe COOBITHSI.
DneMeHTapHbIe COOBITHS (MCXOIBI).
BeposTHOCTh CITy4aiiHOTO COOBITHS.
BeposTHOCTH COOBITHIA B OTIBITAXC
[PaBHOBO3MOXKHBIMU
DIIEMEHTAPHBIMU COOBITUSMH.
[TpakTuueckas pabora

(TembI) Kypca 4acoB 00yUaIOIINXCS
[IpencraBiieHre JaHHBIX 4 IIpencraBiieHUE TaHHBIX C IIOMOIIBIO N3Baexaths HHpOpMALUIO U3 TA0IULU
Y OIMCaTEeIbHas CTATUCTUKA rabnui u quarpamm. Cpennee nuarpaMm, HCMOJIb30BATh TAOIUIBIN
apupMeTnyecKoe, MeIaHa, narpamMMBl IS IPEICTABICHUS
HanOoJbllIee U HAUMEHbIIIEE CTaTUCTUYECKUX JTAHHBIX.
3HAYEHUS, pa3Max, TUCIIEPCHs, Haxoaursb onrcarenbHble
CTaHJapTHOE OTKJIOHEHUE YUCIIOBBIX XapaKTEPUCTUKY JTaHHBIX.
HaOOpOB BolaBUraTh, KpUTHKOBATH THIIOTE3bIO
XapakTepe CIy4alHOW W3MEHYMBOCTU U
onpenensomux e€ paxkropax
City4ailHbIE OIIBITHI 3 CrydaiiHble S5KCIEPUMEHTHI (ONBITE )M BbIIeJIATH HA MPUMepPAaXx CllydyaiiHbie

COOBITHS B OTTMCAHHOM CITy9aitHOM
OIIBITE.

DopMYyJUPOBATH YCIOBUS IPOBEICHUS
CJIy4alHOIO OIBITA.

Haxoautb BepOsSTHOCTH COOBITUIB
OTBITAX C PABHOBO3MOKHBIMHU
MCXOJIaMHU.

MoaeJupoBaTh ONbITHI

C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU
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MCXO0JIJaMHU B XO7I€ MPAKTUIECKOU
PaboTHI

Omnepanuu Hal COOBITUSIMU,
CJI0’KEHUE BEPOSITHOCTEN

Onepauuu HaJ COOBITUSAMU:
nepecedcHne, 00beTMHEHUE COOBITHIA,
MIPOTHUBOIIOIOKHBIE COOBITHSI.
/Inarpammel Diniepa. Popmyna
CJIOKEHUSI BEPOSITHOCTEH

Hcnoab3oBaTh quarpaMMbsl JUjepan
CJIOBECHOE OIUCAHUE COOBITUH /115
(opMyITUPOBKH U N300paKESHHUS
00BEIMHEHUS U TIEPECEUCHUSI COOBITU.
Pemiath 3a1a4M C UCIIOIb30BaHUEM
(OopMyIIBI CIOKEHUS BEPOSTHOCTEH

'Y citoBHAsI BEPOSITHOCTS,
IIEpEBO CIYYAUHOTO OIIbITA,
dbopmyra moaHOM
BEPOSITHOCTH

1 HE3aBUCHUMOCTH COOBITUI

Y cIIOBHAsI BEPOSITHOCTB. Y MHOYKEHHE
BEPOSITHOCTEN. JlepeBO CiydaitHOro
pkcriepumenTa. opmyiia MmosIHou
BeposiTHOCTU. HezaBucumbie coOOBITHS

Pemath 3a1auM Ha HaX0XXJICHUE
BEPOSITHOCTEU COOBITHH, B TOM YHUCJIIE
YCIIOBHBIX C MOMOIIBIO IepeBa
CIIy4aliHOTO OIIBITA.

OnpenensiTb HE3aBUCUMOCTb COOBITHIA
no ¢hopmyJie U 1Mo OpraHu3aluu
CJIy4ailHOTO OMbITa

DJIeMEHTbl KOMOMHATOPUKHU

KomOuHaTtopHoe mpaBuiio
yMHOeHUs. [lepecTaHOBKH

u ¢akropuan. Yucio couetaHui.
TpeyronsHuk [Tackana. @opmyna
o6uHoma HeroToHa

Hcnonb30BaTh MPAaBUIIO YMHOKEHUS
TUIs IEPEUNCIICHNS COOBITHI

B CJIy4allHOM OIIBITE.

IMoab3oBaThest hopmyroitn
TpeyroinbHukoM [lackamns

IUIS1 OTIPEIEIICHUS] YNCIIa COYETAaHU N

Cepuu nociea0BaTeIbHbIX
HCIIbITAHUI

buHapHBIN Cily4allHBINA OIIBIT
(ucnpITaHuE), ycrex U Heyjlava.
HeszaBucumele ucnibitanus. Cepust
HE3aBUCUMBIX UCIIBITAHUI 10 IEPBOTO

Pa30uBaTh CI0KHbBIE DKCIIEPUMEHTHI
Ha OT/IEJIbHBIC UCTILITAHUSI.
OcBauBaTh NOHSITUS: UCTIBITAHUE,
cepusi HE3aBUCUMBIX HUCTIBITAHUM.
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ycrnexa. Cepust HE3aBUCUMBIX
MCTIbITAaHUN bepHyIun.
[IpakTuueckas pabora

C MCIT0JIb30BaHUEM DJICKTPOHHBIX
TaOIUIL

IIpuBOAUTH PUMEPBI CEpUl
HE3aBUCHUMBIX UCIIBITAHUMN.
Pemath 3a1a4M Ha MMOMCK
BEPOATHOCTEW COOBITUI B CEpUU
MCTIBITAHUN JIO TIEPBOTO ycrexa

Y B CEpUSIX UCIIBITAHUN bepHyIu.
N3yuaTh B X0/1€ IPAKTHYECKOM
PadoThI C UCIOIb30BAHUEM
AIIEKTPOHHBIX TAOJIUIl BEPOSITHOCTH
COOBITHH B CEPUSIX HE3aBUCHUMBIX
VICIIBITAHU

CityyaliHbl€ BEJTUYMHBI
U pacrnpeneneHus

CiyvaiiHas BETUYHHA.

Pacnipenenenne BEpOSITHOCTEMN.
Jlnarpamma pacnpenenenus. Cymma

Y IIPOU3BE/ICHUE CIIyYalHbBIX BEJIMYHH.
[Iprmepsl paciipeiesieHui, B TOM YUCIIe
FEOMETPUYECKOE

1 OMHOMUAJILHOE

OcBauBaTh NOHATHSA: CITydalHAs
BEeITMYMHA, paclpe/eieHue, Tadamia
pacupeneneHusi, iuarpaMmma
pacrpeneneHus.

IIpuBoAMTH NPpUMeEPHI
pacupencieHnii, B TOM YHCIIE
FEOMETPUYECKOTO 1 OMHOMHUAIBHOTO.
CpaBHUBaTB pacnpeacicHus
CJIy4alHbIX BEJIMYNH

Haxoauth 3Ha4€HUS] CYMMBI

Y TPOU3BEICHUS CIIyYalHbIX BEJINYMH.
CTpouTth U pacno3HaBaTh
reOMEeTPUYECKOe U OMHOMUAILHOE
pacrpeneneHue
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[ToBTOpeHue, 0000IIEH E, 3) OnucarenbHas CTaTUCTHKA. IloBTOPSATH N3yYEHHOE
CUCTEMAaTHU3alMsl 3HAHUN CnyyaiiHbl€ ONBITHI U BEPOSTHOCTU 1 BBICTPaMBaTh CUCTEMY 3HAHUI
CIy4JaitHbIX coObITHH. OTniepanyu Hal
COOBITUAMHU. DJIEMEHTBI
KOMOMHATOPUKH, CEPUU HE3aBUCUMBIX
HMCTIBITAHUN

OBILEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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HaumeHoBaHue paznena
(Tembl) Kypca

KomuuecTBo
Y4acoB

OcHOBHOE COACPIKAHUC

(OCHOBHBIE BU/IBI ICATEIHHOCTH
00 yJarOIIIXCS

MareMaTuuecKkoe 0KUJaHue
CIy4allHOW BEJIMYMHBI

[IpuMepbl TPUMEHEHUS
MaTEMaTUYECKOTO OKUJaHUS
(cTpaxoBaHue, 10TEPES).
MaTeMaTuyecKkoe OKUJaHNE CYMMBbI
CIIy4alHBbIX BEJINYMUH.
MaTteMaTnyeckoe 0KHIaHne
r€OMETPUYECKOT0 U OMHOMHAIHLHOTO
pacnpeneneHun

OcBauBaTh NOHATHE MATEMATUYECKOTO
0KMTaHUS.

IIpuBoaAUTH 1 00CYKAATH IPUMEPHI
IIPUMEHEHUS MaTEMaTHIECKOTO
OKHJaHus. Beraucisate
MaTeMaTHYECKOE 0XKUIAHUE.
Mcnonb30BaTh NOHATHE
MaTeMaTHYECKOTO OKUIaHUS U €r0
CBOMCTBA MPH PEIICHUU 3a1a4.
HaxoanTh 110 U3BECTHBIM QopMysam
MaTeMaTUYECKOE 0XKUJAHUE CYMMBI
CIIy4ailHbIX BEJIMYMH.

HaxoauTh 110 u3BecTHBIM (hopmysiaMm
MaTeMaTHYECKUE 0XKUIAHUA CIIydalHbIX
BEJINYMH, UMEIOIINX T€OMETPUUECKOE

1 OMHOMHUAIILHOE pacIpeiesIeHUs
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Jlucniepcust u CTaHIAPTHOE
OTKJIOHCHUE CIIYYaHOU
BEJINYHUHBI

Jlucriepcust 1 cTaHIApTHOE
OoTKJIOHEHME. Jlucniepcun
reOMETPUYECKOIO U OMHOMHAJIBHOTO
pacIpeneeHus.

[TpakTrueckas padoTa

C HCIOJIb30BAHUEM JJIEKTPOHHBIX
TaOJINII

OcBauBaTh MOHATHUS: TUCIIEPCHS,
CTaHIAPTHOE OTKJIOHEHUE CIyYalHOU
BCJIMYHHBI.

Haxoaurtsb nucriepcuto

10 PacCIpEICICHUIO.

HaxoauTh 110 U3BECTHRIM (opMyITam
JIICIIEPCUIO TEOMETPUUECKOTO

1 OMHOMHAJIBLHOTO paclpeiesieHUs, B
TOM YHCJIE B XOJE MNPAKTUYECKOU
PabOTHI C UCITOIB30BAaHUEM
PICKTPOHHBIX TAOIHI]

3aKOH OOJIBIIINX YHUCE]T

3akoH OosbIIKX yncesn. BeiOOpouHbIii
METOJ UCCIIEAOBAHUMN.
[IpakTrueckas padbota

C MCTIOJIb30BAHUEM DJICKTPOHHBIX
TaOJINII

3HAKOMHUTBCS C BBIOOPOYHBIM METOI0M
MCCIIEIOBAHNS] COBOKYITHOCTH JaHHBIX.
M3yuyaTh B X0/€ NMPAKTUUECKOW pabOThIC
MCITOJIb30BAHUEM 3JIEKTPOHHBIX TAOJIHI]
MpUMEHEHNE BEIOOPOYHOTIO METO1a
MCCIICIOBAHNS

HenpepbIBHBIE ClTydaiHbIE
BEJIMYMHBI (paclpeeieHus)

[ Iprmepsl HENPEPBIBHBIX CIIyYalHBIX
BeJIMYUH. QYyHKIUS TUIOTHOCTH
pactpenenenusa. PaBHomepHoe
pacnpeiesieHue U €ro CBOMCTBA

OcBauBaTh NOHATHS: HENPEPBIBHAS
CIlydailHas BEJIMYHMHA, HEIIPEPBIBHOE
pacnpezenenue, QyHKIUS INIOTHOCTH
BEPOSITHOCTH.

IIpuBOAUTH PUMEPHI HENPEPBIBHBIX
CIIy4alHbIX BEJINYMH.
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HaxoauThb BEepOSITHOCTH COOBITHIA
110 TaHHOW (PYHKIIUM IJIOTHOCTH, B TOM
Y CIIE PABHOMEPHOIO PaCpeICICHUS

HopwmanbHoe pacnpeneneHue 2 3ajaun, IpUBOIAIIME K HOpMAIbHOMY  [(OCBamMBaTh NOHITHS: HOPMaJIbHOE
pacnpenenenuro. OyHKIU IOTHOCTU  [paclpe/iclICHHE.
11 CBOHCTBA HOPMAJIBHOTO BoiaeasTh 10 ONMCAaHUIO CIIy4alHbIE
PacpeaACICHAA. BEJIMYUHBI, PACIIPEICIEHHBIE
[Ipaxriieckas pabora 110 HOpMAJIbHOMY 3aKkoHYy. IIpuBoauTH
C MCIIOJIb30BAaHNUEM DIEKTPOHHBIX NpUMepBI 33724, TPUBOIAIIAX K
Ta0IML HOpPMAaJIbLHOMY pacCIIpeICICHHUIO.
HaxoIuTh YMCIIOBBIEXaPAKTEPUCTHKHI
HOPMAJIBHOTO pacipeieseHus 1o
M3BECTHBIM (POPMYJIaM.
PemaTthb 3a/1a4u, CBSI3aHHBIC
C MPUMEHEHHUEM CBOWCTB HOPMAJIBHOTO
pacnpeeeHnid, B TOM YHCIIE
C UCIIOJIb30BAaHUEM AIIEKTPOHHBIX
Ta0IHII
[ToBTOpEHME, 0000IICHNE U 19 [IpencraBieHne JaHHBIX C TOMOIIIbIO [1oBTOPSTH U3yYEHHOE U BHICTPAUBATh

cUCTEMaTH3allua 3HAaHUU

Ta0JIMI] U JUarpaMm, onucaTeabHas
CTaTUCTHKA, ONBITHI

C PAaBHOBO3MOKHBIMH
HIIEMEHTapPHBIMU COOBITUSIMH,
BBEIYVICIICHUE BEPOSITHOCTEH COOBITHIT

CUCTEMY 3HAaHUU
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C IpUMEHEHHEM (HOPMYIIH
rpauyecKux METOI0B
(KoopauHaTHAs TpsiMasi, 1IEpeBoO,
muarpaMma Diisiepa), cirydaiiHbie
BEJINYMHBI U PACIIPEACIICHUS,
MaTEMaTUYECKOE OKHJIaHNE
CIIy4ailHOW BEJIUYMHBI

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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