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Pa6ouyas nporpamma no MATEMATUKE Ha ypoBeHb cpeiHEro
o011ero oopazoBaHus

IlosicHuTeIbHAS 3aMUCKA

Pabouass mporpamma pazpaborana mo wmarematuke 10-11 kmaceel (yrryOn€HHBIM
YpOBEHb) Ha OCHOBe (pefepanbHO 00pa30oBaTENbHOM IpOrpamMMbl CpPEIHEro  0OIIero
oOpa3zoBanus (mpuka3z Munucrepersa npocsemenuss PO ot 18.05.2023 Ne 370) B COOTBETCTBUHU
¢ [lonoxennem o pabouux nporpamMmax ydeOHBIX MpPEIMETOB, Y4EOHBIX KypCOB (B TOM 4YHCIIE
BHEYPOUHOM JESTENIBHOCTH), Y4eOHBIX Monysied B cooTBeTcTBUM ¢ TpebGoBanusmu PI'OC u
®OII HavanpHOTO OOIIIETO, OCHOBHOTO 00IIIET0 U cpeaHero oomero oopasosanus ([Ipukaz MOY
CII Ne 6 ot 30.08.2023 Ne 234)

[IporpaMmma mo MareMaTuke yriayOJIEHHOTO YpPOBHA s OOy4yaroniuxcs Ha YpOBHE
cpennero ob6miero odpa3zoBanus pazpadborana Ha ocHoBe PI'OC COO ¢ yuéToM COBpEMEHHBIX
MHUPOBBIX TpeOOBaHUM, NPEAbABISIEMbIX K MaTeMaTH4ecKoMy oOOpa3oBaHHIO, M TpaauLuil
poccuiickoro oopazoBanus. Peanuzamus mporpaMMbl M0 MaTeMaTHKe 00eCIeYuBaeT OBIAJACHUE
KITFOYEBBIMH KOMITETEHIMSMH, COCTABIISIONIMMH OCHOBY JUISI CAMOPA3BHTHS W HENPEPHIBHOTO
o0pa3oBaHus, LEJIOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO M IO3HABATEIbHOTO pPAa3BUTHS
JTUYHOCTH 00YyJaIONTUXCSI.

B mporpamMe mo MaremaTthke yYTEHBI HJIEH W TIOJNOXEHUs «KoHIenmuu pa3BHTHS
MareMmarndeckoro oOpaszoBanusi B Poccuiickoit ®@enepanmmn». B coOTBeTCTBHMU C Ha3BaHUEM
KOHLIETIIIUN MaTeMaTH4eckoe 00pa3oBaHue J0JKHO, B YACTHOCTH, peliaTh 3ajauy ooecredeHus
HEOOXOIUMOro cTpaHe 4YHcia oOy4arouuxcs, MaTeMaTHueckas MOJArOTOBKAa KOTOPBIX
JOCTaTOYHA s TPOJOJDKEHUsS OO0pa3oBaHMsI IO Ppa3IUYHBIM HaIlpaBJICHUSIM, BKIIOYas
MpernojaBaHue  MaTeMaTUK{, MaTeMaThyecKue  HccieloBaHus, paboty B cepe
MH(OPMALMOHHBIX TEXHOJOTUN U APYrUX, a Takke oOecrnedeHus Uisd KaxKJI0ro o0yJaromerocs
BO3MOYHOCTHU JOCTHUKEHHSI MaTeMaTHYECKOM MOArOTOBKU B COOTBETCTBUH C HEOOXOIUMBIM €MY
ypoBHeM. VIMEHHO Ha pellleHue 3TUX 3ajlay HalelieHa [porpaMMa o MareMaTuke yriryoléHHOTO
YpPOBHSL.

B »snoxy mumdpoBoit TpaHcpopmamuu Bcex cdep UENIOBEYECKOW JesTeNbHOCTU
HEBO3MOXXHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOpoIlel MareMaTH4ecKon
MOATOTOBKH. DTO OOYCIIOBJIEHO TEM, YTO B Halld JHU PAcTET YHMCIO  CHEHaIbHOCTEH,
CBSI3aHHBIX C HEMOCPEJICTBEHHBIM MPUMEHEHHEM MaTeMaTUKH: U B cdepe IKOHOMUKH, U B
Ou3Hece, U B TEXHOJOTHYECKUX OONACTSIX, W JaXe B ryMaHUTapHBIX cdepax. Takum oOpazoM,
Kpyr OoOydJalomuxcs, s KOTOPhIX MaTeMaTHKa CTAaHOBHUTCA 3HAYUMBIM TMPEIMETOM,
dbyHnamMmeHTOM 00pa3oBaHuUsA, CYIIECTBEHHO pacliupsierca. B Hero BXOAAT HE TOJBKO
oOyuaromuecs, IJIAHUPYIOIIUE 3aHUMAThCS TBOPUYECKOM M HCCIEAOBAaTEIbCKOM paboTol B
obnacTu MareMaTuku, MHPOpPMATUKH, PUZUKH, SKOHOMHUKH U B IPYTHX 00JIACTSIX, HO U T€, KOMY
MaTeMaTHKa HyKHa JUIsl HCTIOJIh30BaHUS B MPO(ECCUsIX, HE CBSI3aHHBIX HETIOCPECTBEHHO C HEM.

[IpuknanHas 3HQUUMOCTh MAaTEMAaTUKH OOYCIOBIIEHA TEM, UYTO €€ MPEIMETOM SIBIISIOTCS
(dbyHIaMeHTalbHbIE CTPYKTYPHl HAIIET0 MHUpA: MPOCTPAHCTBEHHBIE (POPMBI U KOJIUYECTBEHHBIE
OTHOIIEHUS], (PyHKIIMOHAJIbHBIE 3aBUCUMOCTH U KaTETOPUH HEONPEAEIEHHOCTH, OT MPOCTEHIINX,
YCBaMBaEMbIX B HEMOCPEJCTBEHHOM OIBITE, O JOCTATOYHO CJOXKHBIX, HEOOXOAMMBIX IS
pa3BUTHUS HAyYHBIX W TEXHOJOTHYECKHX UAeH. be3 KOHKpETHBIX MaTeMaTH4YecKHUX 3HaHWA
3aTpyJHEHO TOHMMAaHWE TMPHUHIMIIOB YCTPOMCTBA W HCIIOJIb30BAHUS COBPEMEHHOW TEXHHKH,
BOCHPHUATHE M HHTEPIpETalus pazHOOOpa3sHON COLMAIbHOM, SKOHOMHYECKOH, MOJUTHUYECKOU
uHpopmanuu, ManodpdekTuBHa TMOBCEAHEBHAs TMpaKTHUECKas JAeATeIbHOCTb. Bo MHOTrUX
cdepax npoeccHOHATBHON AEATEIIEHOCTU TPEOYIOTCS YMEHUS BBIMOJIHATH PAcu€Thl, COCTABIAThH
QITOPUTMBI, TMPUMEHATH (POPMYIBI, MPOBOJUTH TEOMETPUUYECKHE H3MEpPEHHUS U TMOCTPOESHUS,



YuTaTh, 00padaThIBaTh, MHTEPIPETUPOBATH M MPEACTABIATh MHGOPMAIMIO B BHIE TaOIUII,
aMarpaMmm M rpaukoB, MOHUMATh BEPOSATHOCTHBIN XapakTep CIIy4aifHbIX COOBITHH.

OnHOBpPEMEHHO C pacHIMpeHueM cdep NPUMEHEHHsS MaTeMaTHKd B COBPEMEHHOM
oOmiecTBe BCE Oosiee BayKHBIM CTAHOBUTCSI MAaTEMAaTUUYECKU CTUIIb MBIIUICHUS, IPOSBIISIOIIUNACS
B OIIPEJICIIEHHBIX YMCTBEHHBIX HaBbIKax. B mpoiecce n3ydyeHus MaTeMaTUKU B apceHall IPUEMOB
1 METOJIOB MBIIUIEHUS YEJIOBEKA €CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCS MHAYKLUS U JCIYKIIMS,
o0oOmeHne W KOHKPETH3allHsl, aHaIW3 M CHHTE3, KiIacCU(UKAIMs W CUCTEMaTH3allus,
abctparmpoBanne M aHanorusa. OOBEKTHI MaTEeMaTHYECKHMX YMO3AKIIOYEHWH, MpaBHia HX
KOHCTPYMPOBAHUSI PaCKpPbIBAIOT MEXAaHU3M JIOTMYECKUX [TOCTPOEHUM, CIIOCOOCTBYIOT BBHIPAOOTKE
yMeHus1 (OpMyIMpOBaTh, 0OOCHOBBIBATH M JIOKA3bIBATH CYKICHHUS, TEM CaMbIM (OPMHUPYIOT
JIOTMYECKUH CTHIIb MbIIUICHUA. Benymas poss mpUHAAIEKHUT MaTeMaTuke B (OPMHUPOBAHUH
QITOPUTMUYECKONW KOMIIOHEHTHI MBIIIJIEHUS! U BOCIUTAHUM YMEHUN JeMCTBOBATh IO 3a/aHHBIM
aIrOpuTMaM, COBEpPIIEHCTBOBATh M3BECTHBIE M KOHCTPYMpPOBATh HOBBIE. B mpoiecce perieHus
3alad — OCHOBBI Ul OpraHMu3aliu y4eOHON JesATeIbHOCTH Ha YpOKax MAaTeMaTuKh —
pa3BUBAIOTCS TBOPUECKAs U MPHUKJIAIHAS CTOPOHBI MBIIILICHUS.

OOyueHrne MmareMaTuke MAaéT BO3MOXHOCTh pa3BHBaThb y OOy4aroIIMXCS TOYHYIO,
paloHaIbHYI0 U MHPOPMATUBHYIO peub, yMEHUE OTOMpPATh Hanbosiee NOIXOSAIINE S3bIKOBBIE,
CUMBOJIMYECKHE, TpadUuecKue CpencTBa Uil BBIPAKEHUS CYXKICHHMM M HarJISAJHOTO HX
MIpe/ICTaBICHHUS.

Heob6xo1uMbIM KOMIOHEHTOM OOIIEN KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHHUHU SIBIISIETCA
oOmiee 3HAaKOMCTBO C METOJAAMU TMO3HAHUS JIEHCTBUTEIBHOCTH, MPEJICTaBICHUE O IMpeIMeTe U
METO/Ie MaTeMaTHKH, €ro OTJIMYMSAX OT METOJOB €CTECTBEHHBIX M T'yMaHUTapHBIX HaykK, 00
OCOOEHHOCTSX MPUMEHEHHS] MaTeEMaTUKU Ul pElIeHUs HAyYHBIX M NPUKIAAHBIX 3a4a4. Takum
00pazoM, MaTeMaTH4ecKkoe 00pa3oBaHNEe BHOCUT CBOH BKJIaJ B popMUpOBaHUE OOIIEH KYIbTYPHI
YeJoBeKa.

N3yueHne MaTeMaTHKH CIIOCOOCTBYET ACTETUYECKOMY BOCIHTAaHHMIO 4YeEJIOBEKa,
NOHMMAHUIO  KpacoTbl M  H3ALIECTBA MaTeMaTHYECKHX  PACCyXJAEHUH, BOCHPUATHUIO
reOMEeTPUYECKUX (POPM, YCBOCHUIO HJIEd CUMMETPHH.

[IpuopurernpiMu 1ensiMu 00ydeHUs: Marematuke B 10—11 kimaccax Ha yrayOnéHHOM
YPOBHE IIPOJIOJIKAIOT OCTABATHCS:

(dbopMupOBaHME  LEHTPAIbHbIX MaTEeMaTH4YECKUX IMOHATHHA  (YMCIO, BEIUYMHA,
reomerpudeckasi (urypa, NepeMeHHasi, BEpOSITHOCTb, (YHKLHUS, IPOU3BOJHAs, HHTErpan),
o0ecrneuynBarIUX [PEEeMCTBEHHOCTh U IEPCIEKTUBHOCTh MaTeMaTHYeCKOro oOpa3oBaHUs
00yJaroImXcs;

N0/IBEJICHNE O00YJaroLIMXCsl Ha JIOCTYITHOM JJIi HUX YPOBHE K OCO3HAHHUIO B3aUMOCBS3U
MaTeMaTUKU U OKPYXKAIOLIEro MHUpa, MOHMMAaHUIO MAaTEeMAaTUKU KaK 4acTu OOLIeH KyabTypbl
4eJI0BEUEeCTBa;

pa3BUTHE  MHTEJUICKTYaJIbHBIX W TBOPYECKUX  crmocoOHocTedl  oOydwaromuxcs,
[I03HABATEIbHOM aKTUBHOCTH, UCCIIEI0BATEIbCKIX YMEHHUM, KpUTUYHOCTU MBIIIICHH, HHTepeca
K U3y4EHHUIO MaTeMaTHKH;

¢dopmupoBanue GyHKIIMOHAIBHON MaTeMaTUYeCKON TPaMOTHOCTH: YMEHHsI paclio3HaBaTh
MaTeMaTU4YeCKUe AacMeKThl B pEaJbHBIX JKU3HEHHBIX CHUTYyallUIX M TPU H3YYEHUM JPYTUX
y4eOHBIX MPEIMETOB, NPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (hopMyIMpoBaTh UX Ha
A3bIKE MAaTeMAaTUKU W CO3JaBaTb MAaTEMaTHYECKUE MOJEIW, IPUMEHATbh OCBOEHHBIN
MaTeMaTH4eCKUi anmapatr s peleHus NPaKTUKO-OPHEHTUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OLIEHUBATH ITOJTY4YEHHBIE PE3YJIbTATHI.

OCHOBHBIMU JIMHUSAMH cofiepkaHust MateMaTuku B 10—11 ximaccax yriyO0néHHOTO ypoBHS
ABISAOTCS: «Hucna U BbIUMCIEHUs», «Anredpa» («Anredpanyeckue BHIPAXKEHU», «YPaBHEHUS
U HepaBeHCTBa»), «Hauama maremarnueckoro anamuza», «['‘eomerpusi» («I'eomerpuueckue
¢urypel M uX CBOWCTBay, «M3MepeHHEe T'e€OMETPUYECKUX BEIUYUH»), «BeposTHOCTh H
CTaTUCTUKa». JlaHHBIE JIMHUM pa3BUBAIOTCS MapajlIeNIbHO, KaXJas B COOTBETCTBUU C
COOCTBEHHOM JIOTMKOW, OJIHAKO HE HE3aBUCHUMO OJIHA OT JPYroi, a B TECHOM KOHTaKTe M



B3auMoieicTBIU. Kpome 3Toro, mx oOBEAMHSET JOTWYecKas COCTABIIAIOUIAs, TPaJUIMOHHO
npucylasi MaTeMaTUKE M MPOHU3BIBAIOIIAS BCE MAaTEMAaTHMUYECKHE KYpPChl U COJAEpIKaTelIbHBIC
muand. CopmynupoBanHoe Bo PI'OC COO TtpeboBaHuEe «yMEHHE ONEPUPOBATH MOHATHSIMM:
ONpEJENIEHUE, AaKCUOMa, TEOpeMa, CIEACTBHE, CBONCTBO, IPU3HAK, JOKa3aTeJIbCTBO,
pPaBHOCWIIbHBIE (POPMYIUPOBKU, YMEHHE (OopMynupoBaTh OOpaTHOE M IPOTHUBOIIOJIOKHOE
YTBEpKJICHHE, TPUBOIUTH MPUMEPHI U KOHTPIIPHUMEPHI, HCHOJIB30BATH METOJ MAaTEeMaTHYECKOM
WHAYKIAHA, TPOBOJUTH JIOKA3aTelIbHBIE PpACCY)KICHHs MpH pEHICHWH 3ajad, OICHUBATh
JIOTHYECKYI0 TPAaBWJIBHOCTh PACCY)KICHHID» OTHOCHTCS KO BCeM Y4YeOHBIM Kypcam, a
(dbopMuUpOBaHHE JIOTUYECKUX YMEHHUH pachpeaessieTcss Mo BCeM rojaM OOydeHHs Ha YpOBHE
cpeanero o0rmiero oOpa3oBaHUsL.

B cootBerctBun ¢ ®I'OC COO maremaTnka sBIsSETCS 00s3aTENbHBIM IPEIMETOM Ha
JAaHHOM YpOBHe oOpa3oBaHus. HacTosmieil mporpamMmmoil mo maTemaTuke MNpeaycMaTpuBaeTcs
n3ydeHue ydeOHoro mpeamera «MaTeMaThka» B paMKax TpEX y4eOHBIX KypcoB: «Anrebpa u
Hayaja MaTeMaThdeckoro aHamm3ay, «l'eomerpus», «BeposSTHOCTP H  CTATHCTHKA.
®opMHpOBaHUE JIOTHYECKUX YMEHHH OCYIIECTBIISIETCS Ha MPOTSHKEHUHM BCEX JIeT 0Oy4YeHHUs Ha
YpOBHE cpeliHero oOIIero o0pa3oBaHus, a 3JIEMEHTHI JIOTUKH BKJIIOYAIOTCS B COJEpkKaHHE BCEX
HA3BaHHBIX BHIIIE YIEOHBIX KYPCOB.

OO1ee KOJMYECTBO YacOB, HAMpPaBICHHBIX HA W3y4Y€HHWE MATEMaTUKHU Ha YrIyOJIEHHOM
ypoBHe — 544: B 10 kmacce — 272 4aca (8 gacoB B Heenmo), B 11 kmacce — 272 yaca (8 dacoB B
HEJIEIIO).

IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxIaHCKOro BOCIIMTAHUSA:

cOpPMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKM OOydyaromierocs Kak akTUBHOIO U
OTBETCTBEHHOTO 4JIEHAa POCCHICKOrO OOIIECTBA, MPEACTABIEHUE O MaTeMaTHMYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHUI, MpOIeayp TpakJaHCKOTO oOIIecTBa
(BBIOOpBI, OMPOCHI M APYroe), yMEeHHWEe B3aMMOJCWCTBOBATH C COLMAIBHBIMU MHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMH U HAa3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCTIMTAHUSA:

c(OpPMUPOBAHHOCTh POCCUMCKON T'PaXJIaHCKON MIEHTUYHOCTH, YBRKECHUS K MPOILIOMY
Y HACTOSIIIEMY POCCUICKON MaTEeMaTUKH, IICHHOCTHOE OTHOLIEHHE K TOCTHXKEHUSIM POCCHICKIX
MaTEeMaTHUKOB M POCCUHCKOW MaTeMaTUYECKOM IIKOJIbI, MCIOJB30BaHUE 3TUX JIOCTHIKEHUH B
JIPYrux HayKax, TEXHOJOTHUAX, chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUICKOTO Haponaa, cPOpMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUs, STUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTHUYECKUM IMPUMEHEHUEM
JOCTH>KEHUM HayKH M JESTENbHOCThIO YYEHOTO, OCO3HAHHE JMYHOIO BKJIAJa B IMOCTPOCHHUE
YCTOHYHMBOTO OYIYIIETO;

4) 3¢TEeTUYECKOT0 BOCTIUTAHMS:

ACTETUYECKOE  OTHOIIEHHWE K  MHPYy, BKIIOYas  OICTETUKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, pEIICHWH, pacCyKIEHUI, BOCIPUUMYUBOCTh K
MaTeMaTHYEeCKUM aclleKTaM pPa3IMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3uveckoro BoCNUTAHMS:



C(OPMHUPOBAHHOCTh YMEHHS NPUMEHSATh MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax
310pOBOro M 0Oe30macHOro oOpasa >KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 310POBBIO
(3mopoBoe muUTaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIBIXA, PEryIsipHAs (puznyecKas
aKTHUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHWE MPU 3AHATHUAX CIOPTHUBHO-03JI0POBUTEIBHOM
JEATENBHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTbH K TPYAY, OCO3HAHHE LIEHHOCTU TPYIOIIO0HS, HHTEPEC K Pa3IMUHbIM cepam
podecCHOHANBHOM JEATEIILHOCTH, CBSI3aHHBIM C MAaTEMATHKOW W €€ MPWIOKCHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymield mnpodeccurn W PEeaTu30BBIBATH COOCTBEHHBIC
KU3HCHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTHP K MAaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH )KM3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUH
MPaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HAMIPaBJIECHHOCTH;

7) 3K0JIOTHYeCKOr0 BOCTIMTAHUSA:

c(hOopMUPOBAHHOCTH 3KOJIOTUYECKOMN KYJBTYPHI, [MIOHUMAaHUE BIIVSIHUS
COITMATPHOPKOHOMUYECKUX TIPOILIECCOB HA COCTOSIHUE TMPUPOTHOM U COIMAIBHOW CpEJbl,
OCO3HaHWE TJ00ATBFHOTO XapakTepa SKOJOTHYECKHX MpOoOJIeM, OpPHEHTAIUs Ha TMPUMEHEHUE
MAaTeMaTHYECKUX 3HAHWUU /ISl pelieHus 3a7ad B 00JIaCTH OKPYKAIOIIEH Cpefibl, TUIAHUPOBAHUE
ITOCTYIIKOB Y OLICHKN UX BO3MOKHBIX HOCIIECTBUMN JUIsl OKPY/KAFOIIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOI 0 TO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKW M OOIECTBEHHOM MPAaKTHUKH, MOHMMaHHWE MAaTeMaTH4YeCKO Hayku Kak chepbl
YeJI0BEYECKOM NIeATENIbHOCTH, 3TAaNoOB €€ pa3BUTHS U 3HAYMMOCTHU JUIS Pa3BUTHS LIMBUIIU3ALINY,
OBJIaJIEHUE S3bIKOM MaTeMAaTHKH U MaTeMaTUYECKOU KYyIbTYpOi KaK CpPeICTBOM MO3HAHMS MHPA,
TOTOBHOCTb OCYILIECTBIISITh MPOCKTHYIO M UCCIEIOBATENbCKYIO 1€ATEIbHOCTh MHIUBUAYAIBHO U

B IpyIIie.

METAIIPEIMETHBIE PE3YJIbTATbBI

B pesynpTare m3ydeHus MaTeMaTHMKH Ha YpOBHE CpeaHEero ooOiero oOpa3oBaHUs Y
oOyuaromierocss Oyayr chopMHpoBaHbI MMO3HABATEIbHbIE YHUBEpCAJbHbIE y4eOHbIE NEHCTBUS,
KOMMYHHMKATHBHBIE YHHBEpCajbHble YueOHbIE JIEHCTBHUS, PETYIATUBHbIE YHHBEpPCAIbHbBIC
yueOHbIE eHCTBUS, COBMECTHAS JI€ATEIbHOCTb.

ITo3HaBaTe/IbHBbIE YHHBepcaJlbHbIe Y4eOHbIe JeiicTBUSA
Ba3zoBble 1oruyeckue aeficTBUA:

BBISBJIATE U XapaKTepU30BaTh CYIECTBEHHbIC NPU3HAKU MaTEMaTU4YEeCKUX OOBEKTOB,
NOHATUHM, OTHOLIEHUM MEXIy MNOHATHAMHU, (GOPMYIHUPOBATH ONpPEIEICHHUsS IOHATH,
yCTaHaBJIMBaTh CYIIECTBEHHbIH NPU3HAK KJIACCU(UKALMU, OCHOBaHUA i1 0000IIeHHs U
CPaBHEHMsI, KpUTEPUH ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIUpPOBaTH M IMPEOOpPa3OBHIBATh CYXKICHUSA: YTBEPAUTENIbHBIE U
OTpHILIATENIbHBIE, €IMHIUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJIITh MAaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aHMOCBSI3U U MPOTUBOPEUMs B (hakTax,
JAHHBIX, HAONIONEHMAX U  YTBEPXKJAEHUSX, Mpeularatb KPUTEPUH JUIS  BBISBJICHUS
3aKOHOMEPHOCTEN M NPOTHUBOPEYM; JEJIaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH,
JEeTYKTUBHBIX M HMHIYKTUBHBIX YMO3AK/IIOYEHHUH, YMO3AK/IIOYEHUH MO aHAJIOTHUH; MPOBOAUTH
CaMOCTOSITENIBHO JIOKA3aTEeJIbCTBA MAaTEMATUYECKUX YTBEP)KJIEHUH (IIpsIMbIE U OT MPOTUBHOIO),
BBICTpaMBaTh AapryMEHTAIllUI0, TNPUBOJUTH MPUMEPHl M KOHTPIpPUMEpPHI, OOOCHOBBIBATH
COOCTBEHHBIE CY)KJIEHUS U BBIBO/JIBI;



BBIOMpATh CMOCO0 pemieHuss y4eOHOW 3amayn (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh Hamboyiee MOAXOIANIMN ¢ Y4ETOM CaMOCTOSITENILHO BBIJCICHHBIX
KpUTEPUEB).

Ba3oBble nccienoBarenbckme 1eiCTBUSA:

WCIONBb30BaTh  BOMPOCHI  KaK  HMCCJEAOBATENbCKUU  MHCTPYMEHT  MO3HAHWUS,
(dbopMynHpoBaTh BOMPOCHI, (PUKCHUPYIOIIKE MPOTHBOPEUYHE, MPOOIeMy, YCTaHABIMBATH HCKOMOE
U JaHHoe, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HUIMI0, MHEHHE; MPOBOJUTH
CaMOCTOSITEJIBHO ~ CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, MCCIEJAOBAHUME 10  YCTAaHOBJICHUIO
0COOEHHOCTE MaTeMaTHYecKoro OOBEKTa, SBICHHUS, MPOIECCa, BBIABICHHUIO 3aBHCHUMOCTEH
MEXy 00BEKTaMHU, SBJICHHUSIMH, MPOIECCAMU;

CaMOCTOSITENILHO  ()OPMYJIMPOBAaTH  OO0OOIIEHHWS W  BBIBOJBI 10  pe3ysibTaTaM
MPOBEJIEHHOTO  HAONIOAEHUS, HUCCIEIOBaHMs, OLEHUBATh JIOCTOBEPHOCTb MOJYyYEHHBIX
pe3ynbTaTOB, BEIBOJIOB U 0000IICHUIA;

MIPOTrHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOIIECCa, & TAKXKE BbIABUTaTh MPEIIOJIOKEHUS O
€ro Pa3BUTHHU B HOBBIX yCIOBHUSX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH JA€PHUITUTHI UHPOPMALIUU, JAHHBIX, HEOOXOAMMBIX JII OTBETA HA BOMPOC U
JUIS pellIeHUs 3a/1auH;

BBIOMpaTh HWHGOPMAIMIO W3 HWCTOYHHKOB PA3JIMYHBIX TUIIOB, aHAJIU3UPOBATH,
CHUCTEMATHU3UPOBATh W HWHTEPHPETUPOBATH HMHPOPMAIMIO PpaA3IMYHBIX BUIOB H  (Hopm
MPEACTABJICHUS; CTPYKTYPUPOBaATh WH(OpMAIHIO, TPEJACTABIATh €€ B Pa3IMYHBIX (opmax,
WJUTIOCTPUPOBATH TpadudecKH;

OIIEHMBATh HAAGKHOCTh HMHPOPMAIMH TIO CAMOCTOSATENBHO C(HOPMYTUPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTUBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiCTBUA:

BOCIIPUHUMATH U (HOPMYIUPOBATH CYXACHHUS B COOTBETCTBUHU C YCIOBHMSIMH U LEISAMU
oOlIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHMSI B YCTHBIX M HMUCHbMEHHBIX
TEKCTax, JaBaTh TOSACHEHUS IO XOAY peUIeHHs] 3aJayd, KOMMEHTHUPOBATh TMOJYYECHHBIN
pe3ynbTarT;

B X0Jie 00CYXJIEHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX/1aeMOM TeMbl, TPOOIIEMBI,
pelaeMoil 3a7auu, BBICKA3bIBaTh WJEH, HAllEJICHHbIE HA MOWCK PEUICHHS], COMOCTAaBISATh CBOU
CYXJCHUS C CY)KICHHSIMH IPYTUX YYaCTHHUKOB JAMajora, oOHapyXHBaTh pa3jiHude U CXOJCTBO
MO3ULIUH, B KOPPEKTHOH hopme (HGopMyIupoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

MIPEJICTaBIATh PEe3yJbTaThl PEIICHUs 3aJaud, SKCIIEPUMEHTa, WCCIENOBAaHMS, MPOEKTa,
CaMOCTOSITEJIbHO  BbIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3aJady MpPEe3eHTAluu U
ocoOeHHOCTel aynuTopuu. PerynaruBHble yHUBEpcalbHbIe yueOHbIe NeHCTBUS
Camoopranuszanmsi:

COCTaBIIAThH IUIAH, aJTOPUTM pEIICHHUs 3aJlaud, BBIOMpATh CIOCOO pemieHus ¢ y4€ToM
HUMEIOIIUXCSA PEeCypcoB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTUPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(pOpMALIHHL.

CaMOKOHTPOJIb:

BIIJIETh HaBBIKaMU MIO3HABATENBHOM pedIeKCHU KaK 0CO3HAHUS COBEPIIAEMBIX IEHCTBUIN
U MBICIUTENBHBIX TIPOIECCOB, HX pe3yldbTaTOB, BIAAETh CIHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS ITPOLIecca U Pe3yJIbTaTa pelIeHUs MAaTEMaTUYECKOU 3a/1auu;

NpEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPH PELICHUU 3a/1a4d, BHOCHUTh
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yibTaTa 1M H YCIOBUSM, OOBSCHATH MPUYUHBI
JOCTHIKEHHSI WM HEAOCTIDKCHHSI PE3yAbTaTOB JIEATEIBHOCTH, HAXOJUTh OIIMOKY, daBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeILHOCTD:



MOHMMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHIUBUAYaIbHON paOOTHI TPH
pemieHNMH y4eOHBIX 3a/Ja4, MPUHAMATHh 1€JIb COBMECTHOM JIESTENbHOCTH, IUIAHUPOBAThH
OpraHu3aIii0 COBMECTHOU paloThbl, pacmpenensTbh BHIbI paboT, ITOTrOBapUBAaThCs, OOCYXKIATh
MpoI1iecc U pe3yibTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFOCH;

y4acTBOBATh B TPYNNOBBIX (opMax paboThl (00CykaeHus, 0OMEH MHEHHH, «MO3TOBBIE
IITYPMBI» M HHBIC), BBIIOJHITH CBOIO 4YacTb pabOTBl M KOOPAMHHPOBATH CBOU ACUCTBUS C
IPYrUMH 4ICHAMH KOMAaHJbI, OIIEHWBATh KAayeCTBO CBOETr0 BKJIaJa B OOLIMI MPOAYKT II0
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

IIpeaMerHble pe3yJbTaThbl OCBOSHHS (QeaepanbHONl pabodyeil MmporpamMmbl IO
MaTeMaTHKEe MpPEACTaBICHbl MO0 TrojaM OOydeHHUs B paMKaX OTAEIbHBIX Y4YEOHBIX KypCOB B
COOTBETCTBYIOIIMX pa3/iesiax HACTOSIIEH POrpaMMBl.

OEJNEPAJIBHASA PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

MHHOACHUTEJBHASA 3AIITMCKA

VYueOHplli Kypc «AnrebOpa W Havajla MaTEMaTHYECKOTO aHAIN3a» SBIISICTCS OJHUM W3
HanOoJyiee 3HAYMMBIX B TPOrpaMMe CpemHero oOmiero oOpa3oBaHUsA, IMOCKOJBKY, C OJHOU
CTOPOHBI, OH O00€CNeUYnBaeT HHCTPYMEHTAIBHYIO 0a3y il HM3y4eHHS BCEX €CTECTBEHHO-
Hay4yHBIX KYpCOB, a C JPYrodl CTOPOHBI, (pOpMHpYET JIOTHUYECKOE M aOCTPaKTHOE MBILIICHHE
00ydJaromuxcsi Ha YpOBHE, HEOOXOJMMOM /I OCBOCHHS HH(GOPMATHKH, OOIIECTBO3ZHAHUS,
UCTOpUH, CIIOBECHOCTH W JPyruX JUCHMIUIMH. B paMkax paHHoro ydeOGHOro Kypca
oOyyaroniyecsi OBJAQJEBAIOT  YHHUBEPCAIBbHBIM  SI3bIKOM  COBPEMEHHOH HayKH, KoTopas
(hopMyIUpyeT CBOM JOCTIKCHHS B MaTEMaTHUYECKOH opMme.

VYueOHblil Kypc anreOpbl U Hayal MaTeMaTUYECKOrO aHajH3a 3aKJIaJblBaeT OCHOBY IS
YCIEIIHOTO OBJAJEHUS 3aKOHAMU (U3UKHU, XUMHH, OWOJOTMHM, TOHHUMaHHUS OCHOBHBIX
TEHJCHIIMH DPa3BUTHS HSKOHOMUKH M OOUIECTBEHHOM >KW3HM, IO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX HU(POBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIOJIb30BaTh UX VIS
JanbHelIero o0pa3oBaHUs M B IIOBCEJIHEBHOM KW3HM. B TO ke BpeMs oOBJIaJeHUE
aOCTpPaKTHBIMU U JIOTUYECKH CTPOTUMHU KOHCTPYKIMSMHU aireOpbl U MaTEMaTUYECKOTO aHaIu3a
pa3BUBaeT YMEHHME HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JOKa3bIBAaTh
YTBEPKICHUS C MOMOIIBIO UHIYKIIMU U PacCyXJaTh NEAYKTUBHO, HCIOJIb30BaTh 0000IIeHNE U
KOHKpEeTH3allio, a0CTparupoBaHWe M aHAIOTHIO, (OPMHUPYET KPEaTUBHOE M KPUTHUYECKOE
MBIIILJICHHE.

B xone usydeHus yueOHOro Kypca «Anredpa M Hayalla MaTeMaTUYECKOTO aHAIHU3a»
oOyyaroniyecs: MOJy4alOT HOBBIA ONBIT PEIICHUS NPUKIATHBIX 3373y, CaMOCTOSTENBHOTO
MOCTPOCHHUSI MAaTEMaTUYECKHMX MOJEJCH pealbHbIX CUTYyallud, HMHTEPIPETAlUd MOTy4EeHHBIX
pElIeHU, 3HAKOMSTCS ¢ MPUMEPaMU MAaTeMaTUYEeCKUX 3aKOHOMEpPHOCTEW B MPHUPOJIE, HAYKEe U
HCKYCCTBE, C BBIAAIOIIMMHUCA MATEMATHUECKUMU OTKPHITUSIMHU U UX aBTOPAMHU.

VY4eOHblii Kypc 0O0nanaeT 3HAYUTENbHBIM BOCHHUTATEIbHBIM MOTEHIIMAJIOM, KOTOPBIHA
peanu3yeTcs Kak uepe3 ydeOHBIH Marepuall, CHOcOOCTBYIOIIMI (OPMHUPOBAHHIO HAYYHOTO
MHPOBO33pEHHUSA, TaKk W uepe3 creuuduky ydeOHOW  JesITenbHOCTH, TpeOyromIe
MPOJIOJKUTENIFHOM ~ KOHILIEHTPAllMd  BHUMAHUS, CaMOCTOATENbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJYUYEHHBIH pe3ynbTar.

B ocHoBe mMeTonuku o0ydeHus anreOpe M HadalaM MaTeMaTHUeCKOTO aHallu3a JICKUT
JeSITeNFHOCTHBIA TpUHIMI OoOy4deHus. B cTpykType ydeOHOTO Kypca «AnreOpa W Havana
MaTEeMaTHYeCKOTO aHalIHM3a» BBIACIEHBI CIEAYIONIUE COJEPKATEIBHO-METOINYECKUE JIMHUU:
«Yucna u BeIUUCIHEHUA», «DyHKIUU U Tpaduku», «YpaBHEHHUS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCKOro aHanu3a», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE COjep)KaTeIbHO-



MCTOANYCCKUC JIMHHUU H3YYAKOTCA Ha MPOTAKCHUU ABYX JICT O6y‘ICHI/I$I Ha YPOBHC CpPCAHCTO
obmiero obpa3zoBaHus, ECTECTBEHHO JOTOJHAS APYT APyra W MOCTENEHHO HACHIIAICh HOBBIMU
TeMaMu H pasfenamu. JlaHHBI y4eOHBI Kypc SBISETCS WHTETPATUBHBIM, MOCKOJBKY
o0BeMHSIET B ceOe coJiep:KaHne HECKOJIbKUX MAaTeMAaTUYSCKUX JUCIUIUINH, TAKUX KaK anreopa,
TPUTOHOMCTpPUA, MaTeMaTHU4CCKUM aHajin3, TCOpUA MHOXKCECTB, MATCMATH4YCCKasd JIOTUKa U
npyrue. [To Mepe Toro kak oOydaroniuecs OBIAJACBAOT BCE OoJiee MHUPOKUM MATEeMATHUECKUM
anmapaToM, y HHUX TOCIEI0BATEIbHO (OPMHUPYETCS W COBEPIICHCTBYETCS yMEHHE CTPOUTH
MaTEMaTU4YCCKYIO MO/JCIIb peaJII)HOfI CUTyauuu, NIpUMCHATH 3HAHUS, [MOJTYUCHHBIC IIPU U3YYCHHUU
y4e0HOTO Kypca, Ui PEIICHUsT CAaMOCTOSITEIILHO CHOPMYIMPOBAHHOW MaTEeMAaTHUECKOM 3a/1auw,
a 3aTeM MHTEPIPETUPOBATH CBOM OTBET.

COI[ep)KaTCJH)HO-MGTOILI/I‘-ICCKZUI JINMHUSA «Yncia n BBIYUCIICHUS) 3aBCpuIacT
(hopMupOBaHNE HABBIKOB HCIIOJIB30BAHUS JCHCTBUTEIBHBIX YHMCEN, KOTOPOE OBLJIO HAa4yaTo Ha
YpOBHE OCHOBHOTO 0011ero obpazoBanusi. Ha ypoBHe cpemaHero oOmiero oopasoBaHusi 0coboe
BHUMAHHEC YOCTIACTCA (1)OpMI/Ip0BaHI/II-O HAaBBIKOB pallMOHAJIbHBIX BBI‘II/ICJIGHI/Iﬁ, BKIIFOYUAKOIIINUX B
ce0s1 HCII0JIb30BaHUE Pa3IMIHBIX (pOpM 3aluMcCu 4rcia, YMCHHUEC ACIAaTbh NPUKUIAKY, BBIIIOJIHATH
HpI/I6J'[I/I)KéHHI)IC BBIYUCJICHUA, OCHHUBATH YU CJIOBBIC BBIPAXKCHUAA, pa6OTaTI> C MaTCMaTU4YC€CKUMHN
KOHCTAaHTaMH. 3HAKOMEBIE 06y‘IaI-OHII/IMC$I MHOKCCTBa HATypPaJIbHbIX, HEJIBIX, PAllMOHAIBHBIX W
HeﬁCTBHTeHBHBIX YUCCJI AOMNOJHAKTCA MHOXKXECTBOM KOMIIJIICKCHBIX YHUCCII. B KaXXI0M H3 OTUX
MHOKECTB pacCMaTPHUBAIOTCSI CBOMCTBEHHBIC €My CITeIn(DUYSCKUE 3aJIauH M OTICpaIiu: JelICHUE
HaIeJio, OIEPHPOBAHUE OCTAaTKaMH HAa MHOXKECTBE IIEJIBIX YHCET, OCOOBIe CBOWCTBA
pallOHAJIBHBIX W HPPAHOHAJIBHBIX YHCECII, apI/I(l)MeTI/I'-IeCKI/Ie omnepanr, a TAKXKC H3BJICUCHUC
KOpHA HaTypaﬂBHOﬁ CTCIICHU Ha MHO>XXECTBEC KOMIIJICKCHBIX HqUCCII. Bﬂaronapﬂ
MOCJICJIOBATEILHOMY — PACIIUPEHHIO Kpyra HCIOJIb3yeMbIX YHCET W 3HAKOMCTBY C
BO3MO’KHOCTSIMH MX TIPUMEHEHUS [UTSl PEIICHUS PA3JINYHBIX 337a4 (JOPMUPYETCS TIPEACTaBICHUE
0 €JMHCTBE MaTEMATHKH KaK HayKH U €€ POJIM B MOCTPOCHUH MOJIENIeH PeaTbHOTO MUPA, IIIMPOKO
HCIIOJIB3YIOTCS 0000IIeHNEe U KOHKPETH3aIusl.

Jluaus «YpaBHEHUS M HEPABCHCTBA» PEATU3YETCsl Ha MPOTSHKEHUHM BCETO OOyYeHHs Ha
YpOBHE cpemHero ooOmero o0pa3oBaHMs, TIOCKOJIBKY B KaXAoM pasnene [IporpamMmer
MPEIYyCMOTPEHO PEIICHHE COOTBETCTBYIOMIMX 3a7ad. B pe3ynbraTe 0O0yJaromuecs: OBIaIeBalOT
pa3IMYHBIMU ~ METOJIAaMHU  PEIICHUS  PAlMOHAIBHBIX, HMPPAUOHAIBHBIX, ITOKA3aTEIbHBIX,
norapu(MUYECKUX U TPUTOHOMETPHUYECKHX YPaBHEHUH, HEPABEHCTB U CHCTEM, a TAKXKe 3aJ1ad,
cozepkamux mapamerpbl. [lolydeHHbIE YMEHUsSI IUPOKO HCIOJB3YIOTCS MPH HCCIICIOBAHUU
(GYHKIUH C TIOMOIIBIO MTPOU3BOIHOM, MTPU PEIICHUH MTPUKJIAIHBIX 331a4d U 3a7a4 Ha HaXO0XKJICHUE
HauOOJIBIINX U HAUMEHBINUX 3HaueHU QyHKuuu. [laHHas coiepikaTelibHas JIMHUS BKIFOYACT B
ceOs1 Takke (opMHpOBaHWE YMEHUWH BBINOJNHATH pacu€rThl 1Mo (opmysiaM, mpeoOpa3oBaHUsS
palMOHAIILHBIX, UPPALMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKCHUH, a TAKXKE BBIPAKCHUIA,
coJiepKaluX cTeneHn u Jiorapudmel. braromaps W3ydeHHIO anreOpandyeckoro marepuania
MPOUCXOUT JaJbHEWIICe pa3BUTHE AJITOPUTMHUYECKOTO U aO0CTPAKTHOTO  MBIILICHHS
oOyyaromuxcsi, GOPMHUPYIOTCS HABBIKU JCIYKTHBHBIX PACCYKJICHHUH, pabOThl C CUMBOJILHBIMHU
dbopmamu, TIPEACTaBICHUS 3aKOHOMEPHOCTEH U 3aBHCHMOCTEH B BHUJIC PABCHCTB M HEPABECHCTB.
AureOpa npemiaraet 3pQeKTUBHbIC HHCTPYMEHTHI JIJISl PEUICHHS MPAKTHYECKUX U €CTECTBEHHO-
HAy4YHBIX 33724, HATJSHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK SI3bIKa HAyKH.

CogepxatenpHo-MeToAMYeCKass TUHUSA «DYHKIUHU U TpaQUKH» TECHO IMEperieTaeTcs ¢
IPYTMMU  JIMHUSIMH ~ y4e0HOTO  Kypca, TIOCKOJIBKY B  KakOM-TO  CMBICIE  3a/aéT
MOCJIEIOBATeIbHOCTh ~ M3YyUeHHUsi MaTepuana. V3ydeHwe  CTENeHHOW, MOKa3aTelbHOMH,
Jorapu(MUUECKONH U TPUTOHOMETPUYECKUX (YHKIUH, UX CBOMCTB U rpadMKOB, UCIIOJIL30BaHUE
GyHKIMA 1 pemieHus 3agad M3 JPYruX Y4eOHBIX MPEAMETOB U pPEalbHOW >KM3HH TECHO
CBSI3aHO KaK C MaTeMaTUYEeCKHM aHaJIN30M, TaK U C pPelIeHUEeM YpaBHEHHI W HepaBeHCTB. [Ipu
3ToM OOJIBIIIOE BHHUMAaHWE YIenseTcs (OPMUPOBAHUIO YMEHHs BBIpaXaTh (GOpMyITaMH
3aBUCHUMOCTH MEX]y Pa3jNYHbIMU BEIHMUYMHAMH, UCCIEI0BAThH MOJIyuYeHHbIE (DYHKIIUU, CTPOUTH
ux Tpadukd. Marepuan STOW COJAEp)KATENbHON JIHHHHM HAleleH Ha pa3BUTHE YMEHHHA U
HABBIKOB, IMO3BOJISIFOIIMX BBIPAXKATh 3aBUCHMOCTH MEXIY BEIMYMHAMH B Pa3IUYHON (opme:



aQHAIMTUYECKOW, Tpaduueckod © cloBecHOW. Ero m3ydeHme CrocoOCTBYET pa3BHTHUIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTHM K  OOOOIICHHIO W  KOHKPETHU3allWH,
KCIIOJIb30BAHUIO aHAJIOTHA.

ConepxarenbHas nunus «Hadana MaTeMaTnyeckoro aHajiv3ay MO3BOJISIET CYIIECTBEHHO
pacIIUpUTh KPYr KaKk MaTeMAaTUYECKUX, TaK M MPUKIAIHBIX 33]1a4, JTOCTYIMHBIX 0OydJaromumcs,
TaK KaK y HUX TOSBIISICTCS BO3MOXHOCTh CTPOHUTH TPaUKH CIIOKHBIX (YHKIUN, OMPEACIATh UX
HauOOJBIINE ¥ HAUMEHBIIINE 3HAYCHUS, BRIYUCIATE IIOMAIH Guryp U oOBEMBI TEJ, HAXOIUTh
CKOPOCTHM U YCKOpEHHs TMpoileccoB. JlaHHasi conepkaTtelibHas JUHUS OTKPHIBACT HOBBIE
BO3MOXHOCTH TIOCTPOCHUS MATEMaTHYECKMX MOJCNIEH pEeaJbHBIX CUTYyalluid, ITO3BOJISICT
HaXOJWTh HAWJIy4Illee PEHICHHE B MPHKIATHBIX, B TOM YHCIIC COLUAIBHO-IKOHOMHYCCKUX,
3a/ayax. 3HAKOMCTBO C OCHOBAaMHM MAaTEMaTHYECKOTO aHalu3a CIOCOOCTBYET pPa3BUTHIO
abcTpakTHOTO, (HOPMATBLHO-JIOTHIECKOTO W KPEATUBHOTO MBIIIUICHUS, ()OPMUPOBAHUIO YMEHUN
pacro3HaBaTh MPOSIBICHUS 3aKOHOB MAaTEMAaTUKHU B HayKe, TEXHUKE U ucKyccTBe. OOyydaroniuecs
Y3HAIOT O BBIIAIONIUXCS Pe3yIbTaTax, MOJIYIEHHBIX B XOJI€ PA3BUTH MAaTEMAaTHKH KaK HAyKH, U
00 ux aBTOpaXx.

ConepxarenbHO-MeTOAMUECKass JUHUS «MHOXKECTBa W JIOTMKa» BKJIIOYaeT B ceOst
JJIEMEHTHI TEOPUM MHOXKECTB M MAaTeMAaTHYECKOW JIOTHKH. TeopeTHKO-MHOKECTBEHHBIC
MIPEJICTABJICHHUS TTPOHU3BIBAIOT BECh KypC NIKOJLHOM MaTeMaTHKH W TpeJylararoT HanOoliee
VHUBEPCATBHBIA S3bIK, OOBEAWHSIONIMA BCE pa3feiibl MAaTEMATHKU W €€ TPUIOKCHHUH, OHU
CBSI3BIBAIOT pa3HbIC MAaTEMAaTHICCKUE JUCIIUTUTHHBI ¥ MX TIPHJIOKEHUS B euHOE Tenoe. [loaTomy
BOXHO JIaThb BO3MOXKHOCTh OOyYaromeMycss ITOHUMAaTh TEOPETHUKO-MHOXKCECTBECHHBINH SI3BIK
COBPEMEHHOW MaTeMaTUKH W WCIIOJIB30BaTh €ro Ui BBIPAXKCHHS CBOMX MBICIEH. Jpyrum
BOKHBIM MPU3HAKOM MaTEMaTHKH KaK HAyKH CJIEAyeT NMPU3HATH CBOMCTBCHHYIO € CTPOTOCTh
000CHOBaHMI U CJICIOBAaHUE OMPEACIEHHBIM IpaBUJiaM TIOCTPOCHHUSI  JOKa3aTeIbCTB.
3HAKOMCTBO C 3JIEMEHTAMH MAaTeMAaTHYE€CKOW JIOTMKH CIIOCOOCTBYET DPA3BUTHIO JIOTHYECKOTO
MBITIUICHUS] 0OYYArOIINXCS, TT03BOJISIET UM CTPOUTH CBOM PACCYXKIEHHUS Ha OCHOBE JIOTHYECKHUX
npaBuii, GOPMHUPYET HABBIKA KPUTUUECKOTO MBITIICHHUS.

B ydeOHOM Kypce «AnreOpa ¥ Haudajga MaTeMaTHYECKOTO aHAIHM3a» MPHUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYECKOTO  MOJCIHUPOBAHUS, KOTOPbIE  MPHU3BAaHBI  CIOCOOCTBOBATH
(hOpMUPOBAHUIO HABBIKOB IIOCTPOCHHUS MOJEICH peaabHbIX CHUTYyalluid, HMCCICIOBAHUS 3THUX
MOJIEJIE C TIOMOIIBIO ammapara aiareOpsl W MaTeMaTHYECKOTO aHallu3a, HWHTEPIpEeTaIluu
MOJTYYCHHBIX Pe3ybTaTOB. Takue 3aJaHus BIUICTCHBI B KK U3 PA3fCiiOB MPOTPaMMBI,
MMOCKOJIbKY BE€Ch MaTepuall yaeOHOTO Kypca IIUPOKO MCIOJIB3YETCS JJIs PEIICHUS MPHUKIaIHBIX
3amad. Ilpm pemieHMM  peadbHBIX NPAKTUYECKUX 3aJad  OOydJaroIIMecs pa3BHUBAIOT
HaOMIOAATeIbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJIB30BATh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3HpPOBATh MpoOieMy. JlesarenbHOCTh MO (HOPMUPOBAHHIO
HABBIKOB PEIICHUS MPUKIATHBIX 3a/1a4 OpraHu3yeTcs B Mpolecce U3yYeHHs BCeX TeM y4eOHOTO
Kypca «Anrebpa W Hayala MaTeMaTH4eCKOro aHanu3a». Ha wusydeHue ydeOHOro Kypca
«AnreOpa 1 Havajga MaTEeMaTHYECKOTO aHan3a» oTBoauTcs 272 yaca: B 10 kiacce — 136 vyacoB
(4 yaca B Henenmo), B 11 kmacce — 136 yacoB (4 yaca B HE/IEIIO)

COJEPKAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BbIYUCICHUSA

ParmonanbHbie yncna. OOBIKHOBEHHBIE U JIECSTUYHbBIE IpOOU, TPOLIEHTHI, OECKOHEUHbIE
nepuoandeckue apodu. [lpumenenne npoOeil M NPOLEHTOB JUI PEIIeHUs IPUKIIAIHBIX 33734 U3
Pa3JIMYHBIX OTPACIEN 3HAHUM U PEabHOM JKU3HU.

JlelicTBuTenpHbIe uncia. PanmoHanbHble M MppalMoHalbHbIe Yucia. ApudMeTHuecKue
OIEpalMi C JEUCTBUTEIBHBIMU 4YHCIaMU. MOIyiab IEHCTBUTEIIBHOIO YMCIIA U €ro CBOMCTBA.



[TpubnukEHHbIE BBHIYMCICHUS, TpPABWJIA OKPYIJICHUS, TNPUKUAKA M OICHKAa pe3yibTara
BBIYHCIICHUM.

Crenensb ¢ nenbiM nokasareneM. bunom HerotoHa. Mcnons3oBanue moaxoasmeit popmol
3alMCH JEMCTBUTENIBHBIX YNCEN JUIsl pELIEHNs IPAKTUUECKUX 3a1a4 U IPEICTABJICHUS JaHHbIX.

ApupmeTrnuecknii KOpeHb HaTYpaIbHOMN CTEIICHH U €T0 CBOMCTBA.

CreneHp ¢ palMOHaJIbHBIM IOKa3aTelleM U €€ CBOMCTBA, CTENEHb C JAECHCTBUTEIbHBIM
nokazateneMm. Jlorapupm umcma. CpoiictBa norapudma. JlecaTndHble W HATypajbHBIE
JorapuMmBsl.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI'€HC YMCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC U
apKTaHI€HC YHUCIIOBOIO apryMeHTa.

YpaBHEHHs U HEPABEHCTBA.

ToxnectBa M TOXKAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHUE, KOpPEHb YypaBHEHHS.
PaBHOCUIIbHBIE YpaBHEHUSI U ypaBHEHUs-ClIeICTBUSA. HepaBeHCTBO, pelieHre HepaBeHCTBa.

OcHOBHBIE METO/Ibl PEIICHUS LENbIX U IPOOHO-pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.
MHorounessl OT OJHOM NEpPEeMEHHOMW. JleleHue MHOrodjgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousiens! ¢ nensiMu kodddunuentamu. Teopema Buera.

[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHUI, COIEPIKAINX CTENIEHU U KOPHH.

Wppatmonansupie  ypaBHeHUs. (OCHOBHBIE METOJbl  PELIEHUS HPPALMOHAIBHBIX
YpaBHEHUM.

[lokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS TOKa3aTeIbHbIX YPaBHEHUH.

[IpeoGpa3oBanue BhIpaKEHUH, COAEpPIKALIUX JTOTrapru(MBI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOJbI PEIICHUS JIOTapU(PMUUYECKUX
YPaBHEHUM.

OcHoBHble TpuUroHomeTrpuueckue ¢Gopmynsl. I[IpeoOpazoBaHue TPUTOHOMETPUUECKHUX
BBIpAKECHUI. PellleHre TPUroHOMETPUUECKUX YPAaBHEHUM.

Pemienue cucteM JMHEWMHBIX ypaBHEHUH. Matpuila CUCTEMbl JIMHEHHBIX YpaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKHWA CMBICI W CBOMCTBA, BBIUYUCICHHUE €ro
3HAYEHMs], IPUMEHEHNE ONPENEIIUTENS Ui PEIICHNs CUCTEMBbI JIMHEWHBIX ypaBHEHMI. Pemenue
MPUKIAJAHBIX 337a4 C TOMOIIBIO CUCTEMbI JIMHEHHBIX ypaBHeHUM. MccnenoBanrne noCcTpoeHHOU
MOJIENIH C IOMOILBIO MAaTPUI] U ONIPEAEIUTENCH.

[TocTpoenne MareMaTHYECKUX MOJIENEH peaIbHOM CUTYallMM C MOMOUIBIO YPaBHEHUN U
HepaBeHCTB. [IprMeHeHHe ypaBHEHMI M HEPAaBEHCTB K PEIICHUI0 MaTeMaTHUYECKHX 3aJad U
3a/1a4 U3 pa3IMYHbIX 00JaCTei HayKH U pealbHOM JKU3HMU.

DYyHKIUM U TPAPUKH

Oynkuus, crnocobbl 3amanus ¢yHkuuH. B3zanMHO ob6partHbie ¢yHkuuu. Kommosuius
byukuuii. ['padux pynkunu. DnemeHTapHbie IpeodpazoBanus rpagukoB GyHKIU.

Ob6nacTh onpeseneHuss U MHOXKeCTBO 3HaueHu# ¢ynkuuu. Hymu ¢pynkuuu. [Ipomexyrku
3HAKOMOCTOSIHCTBA. UETHbIe M HeuéTHble (yHkuuu. [lepuoanueckue Qynkuuu. [IpomexxyTku
MOHOTOHHOCTH (QYHKUIHUU. MakcUMyMbl U MUHUMYMBI (yHKIuu. Hanbounbiee n HanMeHblee
3HaueHUs GYHKIHUU HA TPOMEKYTKE.

JluneitHasi, KBaJipaTH4Hasl U APOOHO-TMHEIHAs QYHKINUU. DJIEMEHTApHOE HCCIIEeOBAHHE
Y TIOCTPOEHHUE UX TpaUKOB.

Crenennas ¢yHKIMS ¢ HaTypalbHBIM M IIeNbIM TokazareneMm. EE cBoiicTBa u rpaduk.
CpoiicTBa U rpaduk KOpHS n-oif cTemeHW Kak (PYHKIUU OOpaTHOM CTENEeHU C HaTypalbHBIM
MOKa3aTeseM.

[TokazarensHas u norapudmudeckas GyHKINUU, UX CBOMcTBa U rpaduku. Mcnonb3oBanue
rpadukoB QYHKIUN A pelIeHus] ypaBHEHHH.

TpuroHomeTpuyeckass OKpPYKXHOCTb, OINpeAeTeHHEe TPUTOHOMETPUUECKUX (DYHKITUI
YHUCJIOBOIO apryMEHTa.

OYHKIMOHANBHBIE 3aBUCHMOCTH B pealbHBIX Tpolleccax M sBIeHHUsX. [ paduku
peanbHBIX 3aBUCUMOCTEH.



Havana maTeMaTH4eCcKoOro aHajms3a

ITocnemoBaTenLHOCTH, CHOCOOBI 3aJaHus MMOCJICIOBATEIILHOCTEH. Merton
MAaTeMaTU4EeCKOW HMHIYKIUU. MOHOTOHHBIE M OTpaHUYECHHBIE IOCIIEN0BATEIBHOCTH. McTopus
BO3HUKHOBEHHUSI MATEMAaTHYECKOTO aHAIM3a KaK aHaIu3a OECKOHEYHO MaJbIX.

Apudpmernueckass M TeOMETpHUYECKass Tporpecchd. beckoHeyHo  yObIBaromas
reoMerpuueckas nporpeccusi. CyMMa O€CKOHEUHO YOBIBAIOIIEH r€OMETPUYECKON MPOTPECCHH.
JIuHEeWHBI1 M SKCHOHEHUHAIbHBIM pocT. Yucno e. Dopmyna CIOKHBIX MPOLIEHTOB.
Hcnonp30Banue Mporpeccuu Uisl pelIeHUs PealIbHbIX 3a7a4 IIPUKIIAIHOTO XapaKTepa.

HenpeprbiBHble (QyHKIMM W HuX CcBoiicTBa. TOYKM pa3pbiBa. ACHMITOTHI T'padHKOB
¢bynkuuii. CBoiicTBa (pyHKIMI HENMPEpBHIBHBIX Ha OTpe3ke. MeToJ] MHTEpBAJOB U PEIICHUS
HepaBeHCTB. [IpuMeHeHne CBONCTB HEMPEPbIBHBIX (QYHKIMM Il pEIIeHUs 3a/1a4.

Ilepas u BTOpas mnpousBoaHble (QyHKUIMU. OmnpeneneHue, TeOMETPUUYECKUM U
(bu3nyeckuil CMbICI MPOU3BOIHON. YpaBHEHUE KacaTeabHOU K rpa@uky QyHKIUH.

[IpousBoHbIe a1eMeHTapHBIX QyHKUIUN. [Ipon3BoHAs CyMMBI, TPOU3BEACHUSI, YACTHOTO
1 KOMIO3UINH (PYHKIUH.

MHo:xecTBa U JIOTHKA

MHO3K€eCcTBO, Onepaluy HaJl MHOKECTBAMU U MX CBOWCTBA. J{narpammel Ditiepa— BenHa.
[IpuMeHeHne TEOpPEeTUKO-MHOKECTBEHHOTO arapara il ONMCAHUS PEAJBbHBIX IPOLECCOB H
SBJIICHUH, TpU PpEUIeHUM 3aJad W3 JAPYrux y4yeOHbIX mnpeameroB. OmpezneneHue, Teopema,
CBOMCTBO MaTeMaTH4eCKOTro 00BbEKTa, CIEACTBHE, J0KA3aTENbCTBO, PABHOCUIIbHBIE YPAaBHEHUSI.

11 KJIACC

Yucaa ¥ BLIYHCTIEHUS

Harypaneubie u menbie uyncna. I[lpuMeHeHWE NMPU3HAKOB ACIUMOCTH IIEJBIX YHCE,
HanOopmuii oot aenutens (nanee — HOJl) m HanmensInee odmee kpatHoe (namee — HOK),
OCTaTKOB TI0 MOJTYJTt0, anropuTt™Ma EBKHaa 1uist perieHus 3a/1a4 B 1EJIbIX YACTIax.

KommiekcHpie uuncna. AusreOpanueckas W TpPUTOHOMETpHYEcKas (OpPMBI  3alucu
KOMIUIEKCHOTO 4Hcia. ApudmeTrndeckue ornepanyy ¢ KOMIUIGKCHBIMHU 4uciiamu. M300pakeHue
KOMIUIEKCHBIX YMCEJI Ha KOOPAMHATHOM TiockocT. Dopmyna Myaspa.

KopHu n-o#i crernenn u3 KOMIUIEKCHOTO 4ucia. [I[puMeHeHHe KOMIUIEKCHBIX YUCEN ISt
penieHust GU3NIECKUX U TEOMETPUIECCKUX 3a1ad.

YpaBHeHns 1 HEPAaBEHCTBA

Cucrema M COBOKYNHOCTb YPaBHEHUH M HEpaBEHCTB. PaBHOCHIIbHBIE CHUCTEMBI H
CUCTEMBI-CIIe/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT160op KOpHEHl TPUTOHOMETPUYECKUX YpPaBHEHUIH C TOMOIIBID TPUTOHOMETPHUECKOMH
OKPYXHOCTH. PerieHue TpuroHoMeTpu4eCcKux HEpaBeHCTB.

OcHOBHbIE METOJBI pEIICHUS TOKa3aTeNbHBIX U JIOTApU(MUYECKHMX HEPABEHCTB.
OCHOBHBIE METO/IbI PEILIEHUS UPPALIMOHATIHBIX HEPABEHCTB.

OcCHOBHBIE ~ METOJbl  pEUIEHUS CHCTEM U  COBOKYNHOCTEH  palMOHAJIbHBIX,
WppalMOHANILHBIX, MIOKA3aTENbHBIX U JIOTApU(DMUYECKIX YPaBHEHUH.

YpaBHEHNUsI, HEPABEHCTBA U CUCTEMBI C IIapaMETPaMHU.

[IpumeneHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MATEMATUYECKUX 3a1ad U
3ala4 M3 pazNUYHBIX oOnacTed HAyKH W peanbHOW >KU3HM, HMHTEPIpETAIUs MOTy4YeHHBIX
pe3yJabTaTOB.

DyHKUUH U TPaPUKU
I'padux xommnosunuu ¢GyHKIHA. ['eomeTpudeckne o0pa3bl ypaBHEHUH U HEPaBEHCTB Ha
KOOPAMHATHOU IIJIOCKOCTH.



Tpuronomerpuieckue GyHKIIUHN, UX CBOICTBA U rpadUKH.

I'paduueckne MeETOIBI pEIICHUS YpaBHEHMH M HEPaBEHCTB. [ 'paduueckue MeETOIbI
pelIeHns 3a/1a4 ¢ 1apaMeTpamu.

Ncnonb3oBanue rpadmkoB GYHKIUNA I UCCICAOBAHMS IMPOIECCOB W 3aBUCUMOCTEH,
KOTOPBIE BO3HUKAIOT P PEIICHUH 3a/1a4 U3 APYIHX YIEOHBIX IPEIMETOB U pealbHON KU3HU.

Hayana MmaTteMaTH4ecKoro aHajmu3a

[IpumeHeHne MPOM3BOJHOW K HCCIENOBAHWIO (YHKIMH HAa MOHOTOHHOCTH H
sKCTpeMyMBbl. HaxosxieHne HanOoIbIIero ¥ HAMMEHBIIETO 3HAYeHNH HeTIPEepPhIBHOM (PyHKIMU Ha
OTpE3KE.

[IpuMeHeHre NPOU3BOAHOM JUIsI HAXOKJIEHUS HAWIYYIIErO PEIIECHHs B IPHUKIAIHBIX
3aja4yax, s ONpEJENIEHUsT CKOPOCTH M YCKOpPEHUs Ipolecca, 3aJaHHOro (GopMysaol WU
rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBoOOpa3HbIX. [lepBooOpa3HbIe AIIeMEHTapHBIX
¢byukuuil. [IpaBuia HaxoXkAEHUS TEPBOOOPA3HBIX.

WNHurterpan. I'eomerpuyecknii CMBICT HMHTETpana. BelunciaeHue OnpenenéHHOro
uHTerpana no gopmyne Hetorona—Jleli6uuna.

[Ipumenenune wuHTerpajiia s HaxXOXIEHMS IUIOMIAJEH IJIOCKUMX (QUryp M 0O0bEMOB
F€OMETPUYECKUX TEJ.

[Ipumeps! pemenuit AuddepeHuanbHbIX ypaBHeHHH. MaTreMaTuieckoe MOJeTMpOBaHNe
peaNIbHBIX MPOLIECCOB C MOMOLIBIO AUPPepeHInaNbHBIX YPaBHEHUH.

HNPEAMETHBIE PE3YJIbTATDBI

K xonmy oOyuenuss B 10 kjacce oOydyaromuiics TOJYYUT CIACAYIOIMIHUE MPEIMETHBIE
pe3ynbTaThl TO OTAEIBHBIM TeMaM QeaepaibHOl pabodeld mporpaMMbl ydeOHOTO Kypca
«Anre0pa 1 Havyajla MaTeMaTUYECKOTO aHAIN3a»:

Yucaa ¥ BLIYUCTICHUS

CBOOOJIHO  ONEPHPOBATH  TMOHATHSAMHU:  paAlMOHAIBHOE  YHUCIO,  OECKOHEYHAas
nepuoandeckas JpoOb, MPOIEHTHI, HPPAIMOHAIBHOE YHCIO, MHOXKECTBA PAIMOHAIBHBIX W
JNEHCTBUTEILHBIX YHUCEN, MOYJIb NTEHCTBUTEIHLHOTO YHCIIA;

MPUMEHATh JIPOOHM W MPOIEHTHI JUIsI PENICHUS NPUKIAIHBIX 3a1ad W3 Pa3IdYHBIX
oTpaciieil 3HAaHUH W pEaTbHOW JKHM3HU; MPUMEHATH NPUOIMHKEHHBIC BBIUYMCICHUS, IpaBUiIA
OKPYIJICHHS, IPUKUIKY M OLICHKY PE3YJIbTaTa BBIUMCICHUN;

CBOOOJTHO OTIEpPUPOBATH OHATHEM:

CTeMEeHb C LeNbIM I[OKa3aTeJeM, UCHOIb30BaTh MOAXOIANIYI0 (QOpMy 3amucu
JNEHUCTBUTEIBHBIX YHCEN JUIsl PEIICHUS TNPAKTUYECKUX 3aJad M MPEACTABICHUS JIaHHBIX;
CBOOOJHO OMEPUPOBATH MOHATHEM: apU(PMETUUECKUI KOPEHb HATYpaIbHOM CTENEHHU;

CBOOOJIHO OIEPUPOBATh MOHATHEM: CTEICHb C PAllMOHAJIBHBIM IMOKa3aTeneM; CBOOOIHO
OTIepUPOBATh MOHATUSMU: JOorapudm yucia, AeCATUYHBIC U HAaTypajbHbIe Jorapu(mbl;

CBOOOJHO OMEPHUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TAaHT€HC, KOTAaHT'€HC YHCIOBOTO
aprymMeHTa;

ONIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHI'€HC YHCIIOBOTO apryMeHTa.

YpaBHeHHUS H HEPABEHCTBA:

CBOOOJTHO ~ OHepupoBaTh  MOHATHSAMM:  TOXKJIECTBO, YypaBHEHHME, HEPABEHCTBO,
PABHOCHUIILHBIE YPABHEHUS U YPABHEHUA-CIICACTBUS, PABHOCUIIbHBIE HEPABEHCTBA,

NPUMEHATh Pa3IMYHble METOJbl PELICHUS PAalUMOHAIBHBIX U JAPOOHO-palMOHATIBHBIX
YPaBHEHUH, IPUMEHATH METOJ UHTEPBAJIOB JIs PELLICHUS HEPABEHCTB;



cBOOOJTHO ONEPHUPOBATH MOHATHAMHU: MHOTOYICH OT OJHOW NMEPEeMEHHOW, MHOTOYJIEH C
HEeNBIMA  KO(QQHUIMEHTaMH, KOPHU MHOTOYJICHA, NPUMEHATh JIeJICHHE MHOTOWIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera ns penienus 3anay;

cBOOOJTHO ONepupoBaTh MOHATHAMU: CHCTEMa JIMHEHHBIX ypaBHEHHH, MaTpHIa,
ONpENENUTEeNb MaTpullbl 2 X 2 W €ro IeOMETPUYECKUH CMBICH, MCIIOJNb30BaTh CBOICTBA
onpenenuTens 2 X 2 /i BbIYMCIEHUS €ro 3HAYeHUs], IPUMEHATh ONPEACIUTENN IS PEeLICHUS
CUCTEMBI JIMHEHHBIX YPAaBHEHUH, MOJEIMPOBATh PEANBHBIC CHUTYAllMM C IIOMOIIBK) CHUCTEMBI
JIMHEWHBIX YPaBHEHHM, MCCIEI0BATh IIOCTPOCHHBIE MOJEIM C IIOMOINBIO MATpULl H
OIIPEEIUTENEN, HHTEPIIPETUPOBATH ITOJYYEHHBIN PE3yIbTaT;

WCIIOJIB30BATh CBOMCTBA JEMCTBUI C KOPHAMU /IS TPe0Opa30oBaHUsl BEIPAKECHUIH,

BBIIIOJIHATh NPeoOpa30BaHUSl UMCIIOBBIX BBIPAXKEHHUH, COAEpKALIUX CTENEHU C
palOHAIBHBIM MOKAa3aTeIeM;

UCIIOJIb30BaTh CBOMCTBa JIorapupMoOB JUIsi TpeoOpazoBaHusl  JorapupMUUYECKUX
BBIPAKEHU;

CBOOOJHO  omepupoBaThb  MNOHATUSAMU:  HppallMOHANbHbIE,  [OKa3aTelbHbIE U
Jorapu(MUUECKUe YpaBHEHMsI, HAXOJUTh UX PELICHHS C MOMOIIbI0 PaBHOCHIIBHBIX MEPEX0JI0B
WJIY OCYILECTBIISS IIPOBEPKY KOPHEH;

MPUMEHSITh OCHOBHBIE TPUTOHOMETpUYECKHE (QOopMyibl JUIsi  IpeoOpa3oBaHUA
TPUTOHOMETPUYECKHUX BhIPAaXKEHUII;

CBOOOJHO OIEpPUPOBATh TOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHUE, IMPUMEHSTh
Heo0xo01uMble (GOPMYIIBI IJ1s1 pELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUN;

MOJENIUPOBATh peajbHbIE CHUTYyallUd Ha SI3bIKE aireOpbl, COCTABIATH BBIPAKEHUS,
YPaBHEHHs, HEPABCHCTBA II0 YCIOBHIO 3ala4yd, HCCIENOBaTh IIOCTPOEHHBIE MOJEIH C
WCIOJIb30BAHUEM allllapara ajareopsl.

DOYHKIUM U TPAPUKH:

CBOOOJIHO OIEPUPOBATH MOHATHUAMH: (PYHKIHS, COCOOBI 3amaHus (YHKIIMH, B3aUMHO
oOpaTHble (YHKIMH, KOMIO3UIUS (PyHKIMHA, rpaduk (QYHKIHH, BBITOIHATH JJIEMEHTapHBIC
npeobpazoBaHus TpadUKOB QyHKITUH;

CBOOOJHO OMNEpPUPOBATh MOHATHUAMU: OOJACTH OMpPENENCHHUS M MHOXKECTBO 3HAUCHUU
GbyHKIMY, HYTU QYHKIUU, TPOMEKYTKH 3HAKOMIOCTOSHCTBA;

CBOOOJHO OMEpUPOBATH MOHATHSAMH: YETHbIE M HEUETHbIE (DYHKIMH, MEPUOJAUYECKUE
GYHKIMHM, MPOMEXKYTKM MOHOTOHHOCTH (YHKIHMH, MaKCUMYMbl W MHHUMYMBI (DYHKIIUH,
HauOoJbIlIee U HaMEHblIee 3HaUeHne (PYHKIIUU Ha IPOMEKYTKE;

CBOOOJHO OINEpUPOBATh MOHATUSAMU: CTENEHHas (YHKUHSA C HATYpaJbHBIM M LEJIbIM
nokasareseM, rpaduk CTENeHHOW (YHKIMHM C HATypalbHBIM W LIENBbIM MOKa3areneMm, Tpaduk
KOPHS N-0i CTENeHH KakK (PyHKIIMH OOpaTHOM CTENEHH C HATypallbHBIM MOKa3aTeleM;

OTIepUPOBATh MOHATHAMU: JHHEWHas, KBaJpaTHYHAs U JpOOHO-TUHEIHHas (QYyHKINH,
BBITIOJIHATH 3JIEMEHTAPHOE UCCIIeI0BAHUE U MOCTPOCHHE UX IPA(PUKOB;

CBOOOJHO ONEPUPOBATHh MOHATUSAMU: TMOKa3aTelbHas U Jorapupmuieckas QyHKIHH, UX
CBOICTBa U I'paUKH, UCIIOJIL30BATh UX I'Pa(UKH JUIS pEIICHUS YpaBHEHUM;

CBOOOJHO OMEPUPOBATh MOHATUSIMU: TPUTOHOMETPHYECKAS OKPY)KHOCTB, OTpee/ieHUE
TPUTOHOMETPUYECKUX (PYHKIIHI YHUCIOBOTO apryMEHTa;

WCIOJIb30BaTh Tpaduku QYHKIUN IS UCCIETOBAHMS MPOIIECCOB U 3aBUCHUMOCTEH TpU
pElIeHn: 3a/la4 U3 JPYrux y4eOHBIX MPeIMETOB W PeallbHOW KWU3HHU, BhIpaxaTh (opMyaamMu
3aBHUCHUMOCTH MEX]y BeJTMUYNHAMU;

Hagana MmaTeMaTH4eCKOr0 aHAJINA3A:

CBO60,Z[HO ONCpUPOBATH TTOHATHUAIMU: apI/I(I)MeTI/I‘-ICCKaH U TrCOMCTpHUYCCKad NPOrpeccus,
OCCKOHEUHO y6LIBaIOIJ_Ia$I TCOMETPHUICCKAs MPOTpeCCusl, JIMHEMHBIN U 3KCIIOHCHIIMAIbHBIN POCT,
(bopMyﬂa CJIOJKHBIX MMPOUCHTOB, UMCTH ITPECTABJICHUC O KOHCTAHTC,

HCIIOJIb30BATH IMMPOrpeCCrmn IJIsl pCUICHUSA PCAJIbHBIX 3a/ia4 IIPUKIIAJHOTO XapaKTCPa,



CBOOOZHO  OIEPHPOBATH IMOHITUSAMM: IOCIEIOBAaTEIBHOCTb, CIIOCOOBI  3aJaHUS
MOCIIEIOBATEIHLHOCTEH, MOHOTOHHBIE M OTPaHHYEHHBIE TTOCIIEA0BATEIIEHOCTH, TOHUMATh OCHOBBI
3apOXKJCHUS] MAaTEMAaTHYECKOTO aHAIN3a KaK aHaIu3a OECKOHEYHO MAJIbIX;

cBOOOJTHO ONEepUpPOBATh MOHATHAMHU: HENpPEphIBHBIE (DYHKINH, TOUKH pa3pbiBa rpaduka
¢byHKIMH, aCUMOTOTHI Tpaduka QyHKINHU;

cBOOOJTHO OTIEpUPOBATh MOHATHEM: (YHKIHWS, HETMpEepbIBHAs HAa OTpPE3Ke, MPUMEHSThH
CBOMCTBA HETIPEPHIBHBIX (PYHKLMN JUI pelIeHUs 3a/]a4;

CBOOOJHO OTEpPUPOBATh MOHATUSMHU: T€pBasi M BTOpas NPOW3BOJAHBIC (YHKIHWH,
KacaTenbHas K rpaduky QpyHKIuM,

BBIUMCIIATH TPOU3BOJHBIE CYMMBI, NPOU3BEICHHS, YAaCTHOTO M KOMIIO3UIMH JBYX
(byHKIMH, 3HATh TPOU3BOTHBIC IIEMEHTAPHBIX (PYHKIIUH;

WCIIOJIH30BATh TEOMETPUUYECKHIIA U (PU3UIECKUI CMBICIT TIPOU3BOJHOM /TSl pEIICHHs 3a1a4.

MHoskecTBa M JIOTHKA:

CBO60)IHO OHCpI/IpOBaTI) IIOHATHUAMH. MHOXECTBO, onepaupm HaJa MHOXCCTBaMU,
HUCIIOJIB30BATh TeopeTHKO-MHO)KGCTBeHHBIfI annapaT IJIA OIMUCAHUA peaJ'II)HI)IX HpOIICCCOB 158
SIBIICHUH, TIPU PELLIEHUH 3a/1a4 U3 APYrUX y4eOHBIX MPEIMETOB;

CBOOOJIHO OTEPUPOBATH TOHITHSAMHU: OIpEAeNieHne, TEOpeMa, YpaBHEHHUECIIEICTBHE,
CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, [I0Ka3aTelbCTBO, PABHOCWIbHBIC YpaBHEHUS U
HEpPaBEHCTBA.

K xoniy oOyuenus B 11 kiacce oOywarouiuiicsi MOJIy4UT CJEAYIOIIME HpeIMeTHbIE
pe3ynbTaThl MO OTAEIbHBIM TeMaM (enepanbHOl pabouelt mporpamMMbl y4eOHOTO Kypca
«Anredpa 1 Hadana MaTEMAaTUYECKOTO aHAIHU3a»:

Yucia 1 BBIYUCICHUSA:

CBOOOJHO OMEpUPOBaTh MOHATHSIMM: HATypalbHOE U IEJO€ YHUCIO, MHOKECTBa
HaTypaJbHBIX U LEJbIX YKCEJI, HCIO0JIb30BaTh MPU3HAKHU AeIuMocTH 1enbix uyncesn, HOJ u HOK
HaTypaJIbHBIX YHCEN JJISl PEeLIeHUs 3a7a4, IPUMEHATh airoput™ EBkinuza;

CBOOOHO OTIEpUPOBATH MOHITHEM OCTATKa [0 MOYIIO, 3aMUChIBAaTh HATYpaAJIbHbBIE YHCIIa
B Pa3JIMYHBIX NO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO ONEPUPOBATH MOHATUSMU: KOMIUIEKCHOE YHCIO U MHOMXECTBO KOMILUIEKCHBIX
qucell, MPEJICTaBIATh KOMIUIEKCHBIE YUClIa B aJireOpanyeckoil U TPUrOHOMETpHYecKoi (opme,
BBITIOJIHATH apu(PMeTHyYecKue onepamnuy ¢ HUIMA U 1300pakaTb Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHNs 1 HEPABEHCTBA:

CBOOOJHO  OMEpUPOBATh  MOHATUSIMU:  HUPpAlMOHANIbHBIE,  [OKa3aTelbHBIE U
norapu(MUUecKre HepaBeHCTBA, HAXOIUTh X PELICHUS C IOMOIIBI0 PAaBHOCUIIBHBIX NIEPEXO/I0B;
OCYILIECTBISITH OTOOP KOPHEH MPU PEIIEHUU TPUTOHOMETPUYECKOTO YPABHEHUS;

CBOOOJHO OIEpPUPOBATh MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSTh
Heo0xoIuMbIe (HOPMYITBI ISl PEIICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPHUUECKUX HEPABEHCTB;

CBOOOHO OTIEPUPOBATH MOHITUSIMU: CUCTEMA U COBOKYITHOCTh YPaBHEHHI 1 HEPABEHCTB,
PaBHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOAUTD PELICHUS CUCTEMBI U COBOKYITHOCTEMN
palMoOHaNbHBIX, HWPPAIMOHATBHBIX, TOKA3aTENbHBIX M JIOTApU(DMUYECKUX YpaBHEHHH W
HEPABEHCTB;

pemarth palnuMoHaNbHBIC, HPpPAMOHAIBHBIE, TOKa3aTelbHbIe, JOTrapu(pMHUECKUe W
TPUTOHOMETPUYECKUE YPABHEHHUSI U HEPABEHCTBA, COAEPKAIIUE MOLYJIU U IapAMETPBHI;

MPUMEHATh rpaduueckue METOMAbl JJsl PElIeHUS YpaBHEHHH W HEPaBEHCTB, a TaKKe
3a/la4 ¢ IMapaMeTpaMu; MOJEIHPOBATh peajbHbIE CUTYAllMHd Ha S3bIKE alreOphl, COCTaBISATH
BBIPAKCHUS, YPaBHEHHUS, HEPABEHCTBA M HX CHUCTEMBI IO YCJIOBHIO 3aJayd, HUCCIENOBATH



MIOCTPOEHHBIE MOJIEH C MCIOJIb30BaHUEM arnapara aireopbl, HHTEPIPETUPOBATh MOITy4EHHBIN

pe3yJibTar.

DyHKUMHA U TPAQUKH:
CTPOUTH TPadUKH KOMIIO3UIMH (PYHKIHMNA C MOMOIIBIO 3JIEMEHTAPHOTO HUCCIEAOBAHUS U
CBOMCTB KOMITO3UIIMK JABYX (YHKIHH; CTPOUTh TEOMETpUYECKHE OO0pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPJAUHATHOW IIJIOCKOCTH;
CBOOOIHO
NPUMEHSATH (PYHKIMH JUT1 MOJESITUPOBAHUS U UCCIEOBAHUS PEATBHBIX POILIECCOB.

ONIEPUPOBATh MOHATUSIMU:

Hayana MmaTeMaTH4ecKoro aHajan3a:
WCTIONb30BaTh TPOW3BOAHYIO Uil HCCIEIOBaHWS (QYHKIMM HAa MOHOTOHHOCTh U
IKCTPEMYMBI;
HAXOJUTh HaNOOJIbIIIee ¥ HAMMEHbIIIee 3HaUeHHsI (DYHKIIMN HETIPEPHIBHON Ha OTPE3KE;
WCIOJIH30BaTh MPOU3BOTHYIO /TSI HAXO0XKICHUS HAWIYUIIETO PEeIIeHHs B NMPUKIIAJIHBIX, B
TOM YHCIIE COIHAIFHO-DKOHOMHYECKHX, 3a/1a4ax, JUIsl OMPEACTICHHUS CKOPOCTH M YCKOPEHHS
nporiecca, 3a[aHHOTo (OPMYIIOH MK rpaduKkom;
CBOOOJHO OMNEpPUPOBATh MOHSITHUAMHU:
HAXOJUTh TEPBOOOpPA3HBIC IJIEMEHTAPHBIX (QYHKIUH W BBIYHCIATH HHTETpal 1Mo Qopmyne
Hrerorona—Jleiibnuia;
HAXOJUTh TUIOMAAN TUIOCKHX (UTYp W OOBEMBI TEN C MOMOINBIO WHTETpaja; MMETh
MpeCTaBICHIE
g depeHInanbHbIX YpaBHEHHUIH;
pelaTh NPUKJIAIHbIE 33Ja4d, B TOM YHCIIE COLUAIBbHO-3KOHOMUYECKOT0 U (PU3UUECKOro

XapakTepa, Cpe€aACTBaAMH MATEMATHYCCKOT'O aHaIn3a

TEMATHYECKOE IINTAHUPOBAHHUE

rpaduKid  TPUTOHOMETPHUYECKHX  (YHKIUH;

nepBooOpa3Hasi, ONpPENENEHHbII HHTerpai,

(0) MaTeMaTU4YCCKOM MOACIINPOBAHUUA Ha npuMepe COCTaBJICHHUA

10 KJIACC
HaumenoBanu | Komu OcHoBHOE coJliepkaHue OcHOBHBIE BUBI ASITETFHOCTH
€ pazzena 4ecTB oOyJarouxcs
(Tembl) Kypca 0
4acoB

MHo3xecTBO 24 | MHOXeCTBO, ONepaluy Hal Hcnonb30BaTh TEOPETUKOMHOKECTBEHHBII
JeCTBUTENBHBI MHO’KE€CTBAMH U MIX CBOMCTBA. | ammapar JJIsl OTMMCaHUs X0a PEIICHUS
X YHUCEIL. Huarpamwmsl Diinepa — BeHHa. | MaTeMaTHYeCKUX 3a/1a4, a TAK)KE PeaTbHBIX
MHoOTOo4JIEHBI. [Ipumenenwne MPOIIECCOB U siBNeHUI. OneprupoBaTh
PanmonansHbie TEOPETUKOMHOKECTBEHHOTO MOHITHSIMH: PAIUOHATHHOE YHCIIO,
ypaBHEHUS U anmapara JJsl peleHus 3a1ad. | OeCKoHeuHas epuoandeckast Apoob,
HEPaBEHCTBA. PannonansHbIe yncIa. MPOIEHTHI;, UPPALMOHAIEHOE U




Cucremsl OOBIKHOBEHHBIE U IECATUYHBIE | JCHCTBUTEIHLHOE YHCIIO; MOIYIIb
JIMHENHBIX IpoOu, IPOLIEHTHI, JEMCTBUTENBHOTO YNCIIA; UCII0JIB30BATh ATH
ypaBHEHUI 0eCKOHEUHbIC IEPUOINYECKUE | MOHATHUS IPU MPOBEICHUN PACCYKICHUHI U
apo6u. Ilpumenenue qpodeit 1 | 10Ka3aTeIbCTB, IPUMEHTH APOOU U MPOIICHTHI
MIPOLIEHTOB JUIsl PELIEHUS JUIs pEeLIeHUs IPUKIIAIHBIX 3a7a4 U3
IIPUKIIAIHBIX 33/1a4. Pa3JIMYHBIX OTPACIEH 3HAHUHM U peaJIbHON
JlelicTBUTENIbHBIE YHCIIA. )u3HH. VIcnonb30BaTh MpUOIKEHHBIS
PannonanbeHble u BBIUYMCIICHUS, IPABUIIA OKPYIJICHUS, IPUKHUJIKY
UppalOHAIbHbIE YHCIIA. U OLIEHKY pe3y/bTaTa BHIYUCICHUI.
Apudpmernueckue onepanyu ¢ | [IpuMeHATH pa3IMYHbIE METOIBI PEIICHHS
JEUCTBUTENbHBIMU YUCIIAMHU. palMoOHATBHBIX U APOOHOPAIMOHATIBHBIX
Moynb 1eMCTBUTENBHOTO YpPaBHEHHUH; a TaK)KE€ METO]I UHTEPBAJIOB JJIS
YHUCIIA U €T0 CBOMCTBA. peieHust HepaBeHCTB. OnepupoBaTh
[IpuOnm>xEHHbBIE BBIYUCIIECHUS, | MOHATUSIMH MHOTOWIEH OT OJIHOM NepeMeHHOH,
MpaBUJIa OKPYTJIEHUS, €ro KOpHU; IPUMEHSTH JIeJIEeHHEe MHOTOYJIeHa
MIPUKUIKA U OLIEHKA Ha MHOTOYIEH C OCTaTKOM, TeopeMy besy u
pe3ynbTaTa BEIYUCICHUN. teopemy Buera s pemenus 3anad.
OCHOBHBIE METO/IbI PEIICHUS OnepupoBaTh NOHATHSAMU: CUCTEMA JIMHEUHBIX
LeNbIX U JPOOHO- ypaBHEHUH, MaTpULIa, ONIPEIETUTENb MAaTPULIBL.
palMOHAIBHBIX YPABHEHUHN U Hcnonb30BaTh CBOMCTBA ONpenenuTens 2 X 2
HepaBeHCTB. MHOTOWJIEHBI OT | JUIS BHIYMCIIEHUS €T0 3HAUEHHUS, TPUMEHSITh
OJIHOU ITepeMEHHON. Jlenenne | onpenenuTeNn Ul peIEeHNs CUCTEMBI
MHOTOWIEHAa HA MHOTOYJIEH C JIMHEWHBIX ypaBHEHU. MoenmpoBaTh
ocratkom. Teopema besy. peanbHbIe CUTYAllUH C TIOMOIIBIO CUCTEMBI
MHorouseHs! ¢ IEJIbIMI JIMHEWHBIX YPABHEHUH, UCCIE0BATh
koa¢pdunmentamu. Teopema ITOCTPOEHHBIE MOJIENH C IOMOIIBIO MATPHUIL U
Buera. Pemenue cucrem OIpeaeIUTENIEH, UHTEPIIPETUPOBATH
JIMHEWHBIX YPAaBHECHUH. MOJTYYEHHBIN pe3yabTaT
Marpuiia cucTeMbl JIMHEHHBIX
ypaBHeHUH. OnpenenuTesib
MAaTpHUIIbI 2X2, €ro
F€OMETPUUYECKHI CMBICT U
CBOWCTBA; BBIUNCIICHUE €TI0
3HAYEHMS; IPUMEHEHUE
OIIPENETUTENS ISl PELLICHUS
CUCTEMBI JIMHEHHBIX
ypaBHeHUH. Perienue
NPUKIAAHBIX 33124 C
MOMOILIBIO CUCTEMBI IMHEUHBIX
YpaBHEHUI
OyHKUUU U 12 OyHKIMS, CIIOCOOBI 3aJaHUs OnepupoBaTh MOHATUSAMU: (HYHKIIHSI, CIIOCOOBI
rpaduKy. ¢ynkuuu. Bzaumuo oOpatHble | 3agaHus QYHKIMK; B3aUMHO 0OpaTHBIE
Crenennas ¢ynkuuu. Komnosumus GyHKIIMY, KOMIO3UIMA QyHKINH, Tpaduk
byHKIUSA C ¢bynkuuit. 'paduk GyHkumn. (byHKIIUHN, 00J1aCTh ONpEIeNeHUs] 1 MHOKECTBO
LEIBIM OnemMeHTapHbIe 3HaueHU QYHKINUU, HYIU PYHKIIHH,
II0Ka3aTejeM npeoOpa3oBaHus rpaguKoB IIPOMEXKYTKU 3HAKOTIOCTOSIHCTBA; JIMHEWHAS,

¢bynkuii. O6mactb
OIIPENENIEHUS U MHOKECTBO
3HayeHuit pyHkuu. Hymu
¢byukun. [IpomexyTku
3HAKOMOCTOSIHCTBA. UETHBIE U
HeYETHBIE QYHKIIHH.

KBaJ[paTH4Has, TpOOHOJIMHEHHAs U CTEeNIeHHas
¢GyHKIUN. BBINOTHAT SJIeMEHTapHbIE
npeobOpa3oBanus rpapukoB GyHKIUH. 3HATh U
YMETh JI0Ka3bIBaTh YETHOCTD WIIM HEYETHOCTD
(byHKIIUY, TEPUOANIHOCTD (PYHKIIMU, HAXOIUTh
IPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH,




[Mepuomuueckue GyHKINU.
[IpoMekyTKM MOHOTOHHOCTH
¢GbyHKuMu. MakCUMyMBI U
MUHUMYMBI (QYHKIIUH.
Haubounbiee u HauMeHbIIee
3Ha4YeHHe (PYHKIIUH HaA
npoMexxyTke. JInnennas,
KBaJ[paTHYHAs U
IpoOHOIMHEWHAS PYHKITHH.
DIIeMEHTapHOE UCCIICIOBAHNE
¥ TIOCTPOCHHUE IPaPUKOB ITUX
¢dbynakuumii. CTeneHs ¢ ueabIM
rokasaresnem. bunom
Herotrona. Crenennas
(GyHKIUS C HATYpaTbHBIM U
nensIM nokasareieM. Eé
CBOMCTBA U rpadux

MaKCUMYMBbl 1 MUHUMYMBI (DYHKIINH,
HauOoJIbIlIEE U HAMMEHbIIEE 3HAUEHUE
byHkIun Ha mpomMexxyTke. DopMmyarpoBaTs u
WILTIOCTPUPOBATH I'pa)uuecKu CBOWCTBA
JMHENHOMN, KBaApaTUYHON, APOOHO-TMHEIHON
U cTeneHHOH QyHKImiA. Beipaxars dpopmynamu
3aBUCUMOCTHU MEX]ly BETUYMHAMU. 3HATh
OIIPEJCIIEHUE U CBOMCTBA CTEIICHHU C LICIJIBIM
IIOKa3aTeseM; HOAXOSIIYI0 GOopMy 3alHcu
JICMCTBUTEIIb-HBIX YNCEN IS PELLICHUS
IIPaKTUYECKUX 3a]a4 U IIPEICTABICHUS TaHHBIX

Apudmernueck 15 | Apudmernyeckuii KOpeHb PopMynHMpoBaTh, 3aIIUCHIBATh B
Wi KOpEHb N-Ou HaTypaJIbHOW CTEIEHU U €ro CUMBOJINYECKON (OpMe U HCII0JIb30BAThH
CTEIICHH. cBorictBa. [IpeobpazoBanms CBOICTBA KOPHS N-OW CTENEHU ISl
Hppaunonaisx YHUCJIOBBIX BBIPAKECHU, npeoOpa3oBanus BeipaxkeHuil. Haxoutsb
bl€ YpaBHEHUS COJIepIKallUX CTENEHU U pellleHns HPPalMOHATIBHBIX YPAaBHEHUH €
KopHU. MppannoHaibHbie MOMOUIBIO0 PABHOCUJIBHBIX N1EPEXO0/I0B MU
ypaBHeHUs1. OCHOBHBIE OCYILECTBJISIA MPOBEPKY KOpHENH. CTPOUTH
METOJBI PELUICHUS rpa¢uk GyHKIUU KOPHS N-OH CTENEHU Kak
UppalMOHAIBHBIX YPaBHEHUNA. | 00paTHO Ui (PyHKLIMHU CTENEHH C
PaBHOCHIIBHBIE TIEPEXOBI B HaTypaJIbHBIM TOKa3aTelIeM
PEILICHUH UPPALMOHAIBHBIX
ypaBHeHui. CBOMCTBA U
rpauK KOpHs N-0i CTENeHU
KaK QyHKIIUHA OOpaTHOU
CTEIICHH C HATYPAJIbHBIM
II0Ka3aTeseM
Iloka3zarenpHas 10 Crenens ¢ DopMyIMpOBATH ONPEACICHUE CTEIIEHU C
byHKIUS. palMOHAIbHBIM [TOKA3aTEeIEM U | pallMOHAIbHBIM ITOKa3aTeleM. BhIOIHATh
Iloxa3zarenpHble e€ coiicTa. [lokazarenbHas peoOpa30BaHUs YUCIOBBIX BHIPAXKEHUH,
ypaBHEHUs ¢byHKLus, €€ cBOMCcTBA U COJZIEprKaIMX CTENEHH C PallMOHATIbHBIM
rpa¢uk. Mcnosb3oBaHue nokasaresneM. Mcnonb3oBaTh nupoBbie
rpaduka GyHKIUH JUIs pecypcesl 11 HOCTPOEHUs Tpaduka
pelLlIeHUs] ypaBHEHUM. [0Ka3aTeabHON QYHKIMU U U3ydeHUs eé
Iloka3zarenpHble ypaBHEHUS. cBoyicTB. HaxomuTh perienus nokasareabHbIX
OcCHOBHBIE METO/IBI PEILIEHUS YpaBHEHUN
NIOKA3aTeIbHbIX YPABHEHUN
Jlorapupmuueck | 18 | Jlorapugm uncna. CoiictBa JaBatb onpenenenue gorapudma yucina;
ast QyHKITHSL. norapudma. JlecaTuuHsle U JIECATUYHOTO M HAaTypalbHOTO Jorapudma.
Jlorapugmmuueck HaTypaJbHbIE JOrapu(pMBbl. Hcnonb30Bath cBONCTBA JOrapuMoB st

HC YpaBHCHUS

[IpeobpazoBaHue BbIpaKEHUIH,
coJiepKaluX JOTapu(pMsl.
Jlorapudmuueckast QyHKIHS,
e€ cBoiicTBa U rpauk.
Hcnons3oBanue rpaduka
(GYHKUIMY JUIs1 peleHust

npeoOpa3oBaHus JJorapu(pMUIECKUX
BbIpakeHuil. CtpouTh rpaduk
JorapupmMuuecKoi GyHKIMN KaKk 0OpaTHOM K
NOKa3aTeIbHOI M UCTOJIb30BaTh CBOMCTBA
JgorapupMuUecKo GyHKINUU IS perIeHus
3aga4. Haxoaute penenust JorapupmMuyecKix




YpaBHEHUH.
Jlorapudmudeckue ypaBHEHUSI.
OCHOBHBIE METO/BI PEIICHUS
norapu(MUYECKUX YPABHCHHIA.
PaBHOCUIIBHBIE TTEPEXO/IBI B
peleHnn JorapupMHUIECKUX
YpaBHEHUU

ypaBHEHUM C TOMOIBIO PABHOCUIIBHBIX
MEePEX0I0B WIIH OCYILECTBIISASI IPOBEPKY KOPHE

Tpuronomerpud 22 CuHyc, KOCHHYC, TAHTE€HC U JaBatb omnpeieneHus CUHyca, KOCUHYCa,
€CKHe KOTaHT'€HC YHCIIOBOTO TAHIeHCA U KOTAHTEHCA YMCIIOBOTO apryMeHTa;
BBIpOKECHUS U aprymeHTa. ApKCHUHYC, a TaKk)Ke apKCHUHYCa, apKKOCHUHYCa U
ypaBHEHUS APKKOCHUHYC U apKTaHTEHC apkTanreHca yucia. [[pumeHaTb oCHOBHbIE
YHUCJIOBOTO apryMEHTa. TPUTOHOMETpUYECKUE (HOPMYIBI 115t
Tpuronomerpuueckas npeoOpa3oBaHUs TPUTOHOMETPUIECKUX
OKPYKHOCTb, OIIpECIICHUE BbIpakeHuil. [IpumeHsaTs Gopmynbl
TPUTOHOMETPUIECKUX TPUTOHOMETPHUH JJIs PEIICHUSI OCHOBHBIX
(yHKIIUNA YUCIOBOTO TUTIOB TPUTOHOMETPUYECKUX YPaBHEHUN
aprymenTta. OCHOBHBIE
TPUTOHOMETPUIECKHE
dhopmymsl. [IpeobpazoBanue
TPUTOHOMETPUIECKUX
BbIpakeHuil. Pemenue
TPUTOHOMETPUIECKUX
YpaBHEHUH
IlocnenoBsareinn 10 IlocneqoBaTeIbHOCTH, OnepupoBaTh NOHATHIMU:
HOCTHU U CHocoObI 3aJaHus MOCJIEZIOBATEIbHOCTD, CIIOCOOBI 3a1aHUS
MpOrpeccuu nocienoBaTeabHOCTe. MeTon | mocienoBaTeIbHOCTEH; MOHOTOHHBIC U
MaTeMaTH4e€CKON MHIYKLIHH. OTpaHUYEHHBIE MOCIEA0BATEIBHOCTH;
MOHOTOHHBIE U OTPAaHUYEHHBIE | UCCIIEN0BATH MOCIEA0BATEIBHOCTY Ha
MOCJIEI0BATEIBHOCTH. MOHOTOHHOCTb U OTpaHU4YEHHOCTh. [lonydaTs
Ucropus ananuza OECKOHEUHO | MpeICTaBiIeHHE 00 OCHOBHBIX UESIX aHAIM3a
ManbIX. Apudmernyeckas u OeckoHeyHO MasbiX. /laBaTh onpeneneHue
reoMeTpHruecKas Mporpeccuu. | apupMeTHuecKoi U reOMeTpHIecKon
BeckoneuHo yObIBaroras nporpeccuu. Jloka3piBaTh CBOMCTBA
reoMeTpHruecKas Mmporpeccus. | apupMeTHuecKoi 1 reOMeTpHIecKon
Cymma OeckOHEYHO MIPOrPECCUU, HAXOJUTh CyMMY YJICHOB
yOBIBaIOIIEH TreOMETPUYECKOM | MIPOrPECCUH, a TAKIKE CYMMY UJICHOB
nporpeccuu. JIMHEHHBIA U 0eCKOHEYHO yOBIBAIOIIECH reOMeTpUYeCcKOn
SKCIIOHEHIIMAJIbHBIN POCT. nporpeccuu. Mcnosb3oBaTh nporpeccuu s
Yucno e. Dopmyna CIOKHbBIX pelieHus 3a1a4 TPUKIaJHOrO XapaKTep.
npoueHToB. Mcnonas3oBanue [TpumeHsITh POPMYITY CIIOKHBIX POLIEHTOB
IPOTPECCUU JJIs PELICHUS JUISL peLIEHUs 3a/1a4 U3 peabHOM MPaKTUKU
peanbHbIX 3a]1a4 MPUKIATHOTO
XapaxkTepa
HenpepsiBHbie 20 | HempepsiBHbIe GyHKIINHN ¥ uX | OnepupoBaTh MOHATUAMU: (QYHKITHS
GyHKIHH. cBoiicTtBa. Touka pa3pbiBa. HEIpepbIBHAs Ha OTPE3KE, TOUKA pa3phiBa
[IpousBoHas AcUMNOTOTHI TpaduKOB byHKIMH, acuMIToTa rpaduka QyHKIUN.

¢ynkuuit. CoiicTBa GYHKIHMIHA
HEIPEPBIBHBIX HA OTPE3KE.
MeTtox MHTEPBAIIOB U1
pELIEHNs] HEPaBEHCTB.
[IpuMeHeHue CBOWCTB
HenpepbIBHBIX QyHKIMHA 1151

[TpuMeHATH CBOICTBA HENMPEPHIBHBIX (DYHKIUH
JUld pemieHns 3a1ad. OnepupoBaTh NOHATHAMMU:
nepBasi ¥ BTOpasi NPOU3BOIHBIE (PYHKIIMH;
MOHUMATh (PU3MUYECKHI U Te€OMETPUUYECKUIL
CMBICJI IIPOU3BO/IHOM; 3alIUChIBATh YPABHEHUE
KacaTeJlbHOU. BBIYUCIIATE IPOU3BOIHbIE




peuenus 3anad. Ilepsas u
BTOpAasi POU3BO/IHBIE
¢ynkuuu. Onpenenenue,
T€OMETPUYECKUM U
(bu3NYEeCKUl CMBICI
IIPOU3BOJHON. YpaBHEHHE
KacaTeJIbHOU K TpaduKy
¢bynkuuu. [IponsBogHbIC
AIIEMEHTAPHBIX (QYHKIUH.
[IpounsBoHas cymMMmBl,
NPOM3BEACHUS, YACTHOTO U
KOMIIO3ULIMU (DYHKUIHH

CYMMBI, IIPOU3BEICHHUS, YACTHOTO U CI0XKHOMN
¢ynkuu. M3ydats Ipou3BOIHBIC
3NIeMEeHTapHbBIX QyHKIUH. Mcronib30BaTh
TreOMETPUUECKU 1 (PU3MUYECKHIA CMBICIT
IIPOU3BOHOM JUIS PELICHUs 3a1a4

IToBTOpEHNME, ) OcHoBHbIE IOHATHS Kypca [IpuMeHsATh OCHOBHBIE OHSTHS Kypca anreopsl

0000m1eHHE, anreOpsl U Haval Y HavyaJl MaTeMaTHYeCKOTO aHaJlu3a JIJIst

CUCTEMaTH3AITUS MareMatudeckoro aHanmsa 10 | pemeHus 3aaa4 u3 peaqbHOM )KU3HU U JPYTHX

3HaAHUHN KJ1acca, 00001IeHre 1 IIKOJILHBIX MTPEIMETOB
CHUCTEeMaTH3alus 3HAHUI
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KOJIMYECTBO

YACOB I1O0

I[TPOTPAMME

11 KJIACC
HaumenoBanu | Komu OCHOBHOE COJIep)KaHUE OCHOBHBIE BUIBI I€ATEILHOCTH
€ pazzaena 4ecTB 00ydJaronuxcs
(TemsI) Kypca 0
4acoB

UccnenoBanue 22 [Ipumenenre mpou3BOIHOM K CtpouTth rpaduKk KOMITO3HIMH (HYHKITUH C

byHKIMIA ¢ ucclieJoBaHui0 GYHKINNA Ha MOMOUIBIO AJIIEMEHTAPHOTO UCCIIEAOBAHUS U

MTOMOIIBIO MOHOTOHHOCTb M SKCTPEMYMBI. | CBOUCTB KoMIo3uluu. CTpOUTh

MIPOU3BOTHOM Haxoxpaenue Haubompliero 1 | reoMerpuueckre o0pa3bl ypaBHEHUN U
HaUMEHBIIIEro 3HAUYCHUS HEPABEHCTB HAa KOOPJIUHATHOM IJIOCKOCTH.
HEenpepbhIBHON (YHKIIMH HA Hcnosib30BaTh MPOU3BOIHYIO JUIS
otpeske. [Ipumenenue uccienoBaHus QyHKIUHA HA MOHOTOHHOCTb U
MPOM3BOTHOM IS HAXOXKACHUS | IKCTPEMYMBbI; HAXOJUTh HAUOOJIbIIEE U
HAWIYUIIEro peueHus B HauMEHbIIIee 3HaYeHUS PYHKINUU
NPUKIATHBIX 3a7a4ax, Ui HENPEPHIBHON Ha OTPE3KE; CTPOUTH rpaPuKu
OTIpe/ieNIeHUs] CKOPOCTH U GbyHKIMIT Ha OCHOBAaHUU TPOBEAEHHOTO
yCKOpEeHUs mpoliecca, uccienoanus. Mcmnosibp30BaTh MPOU3BOIHYIO
3aJJaHHOTO (POPMYIION WITH JUTS. HAXOXKICHHSI HAUTYYIIIEerO PEIleHus B
rpaduxom. Kommosurws MPUKIATHBIX, B TOM YHCIIE COI[UAIBHO-
¢byukmii. 'eomerpuueckue HKOHOMUYECKHUX, 3a7a4ax, AJs1 ONpeaeIeHus
00pa3bl ypaBHEHHUI U CKOPOCTH M YCKOPEHHS Ipoliecca, 3aaHHOTO
HEPABEHCTB HAa KOOPAUHATHOHN | dopmynoit miu rpadukom. [lomydars
MJIOCKOCTH MIPEACTABICHUE O IPUMEHEHUHU ITPOU3BOTHOM B

pa3IMYHBIX OTPACIIAX 3HAHUI

[TepBooOpa3zHas 12 | IlepBooOpa3Has, OCHOBHOE OnepupoBaTh MOHATUSMU: TIEpBOOOpa3HAsT U

Y UHTErpal CBOMCTBO MEPBOOOPA3HBIX. omnpenenéHHblil naTerpan. Haxoautsp
[TepBooOpa3Hbie NEepPBOOOPA3HBIE TIEMEHTAPHBIX (PYHKIIUIA U
JJIEMEHTAPHBIX PYHKIUH. BBIYHCIISITH HHTETpal o ¢hopmyne HproToHa—




[IpaBuna HaxoxAcHUSA
nepBooOpa3ubiX. MHTETpai.
I'eomeTpuueckuii CMbICI
HHTerpaya. Beruucnenue
OIIPENEIEHHOTO UHTErpajia o
¢dbopmyne Herorona—
JleitOnuua. Ilpumenenue
MHTETpaa Jyisg HaX0XKACHUS
TUTOIIAACH TUTOCKUX (QUTYp U

00BEMOB reOMETPUUECKHX TEJL.

[Ipumeps! pemieHuin
muddepeHnnanTbHbIX
ypaBHEHUH. MaTtemaTuyecKkoe
MO/JIETMPOBAHNE PEATbHBIX
MIPOLIECCOB C MOMOUIBIO

JleitOHnua. HaxoauTte momany miocKux
buryp 1 06bEMBI TET C MOMOIIBIO
ONPENENIEHHOI0 UHTErpajia. 3HAKOMUTHCS C
MaTeMaTHYEeCKUM MOJICTUPOBAHUEM Ha
npumepe auddepeHnanbHbIX ypaBHEHHH.
[TostyuaTh npeacTaBiIeHUE O 3HAUEHUU
BBEJICHUS TIOHATHS UHTETPAJa B Pa3BUTHH
MaTeMaTHUKH

T depeHInanbHbIX
YpaBHEHU U
I'pacduknu 14 | TpuronomeTrpuyeckue Hcnonb3oBath nuppoBbIe pecypehl s
TPUTOHOMETPHUY (yHKIIMM, UX CBOWCTBA U MOCTPOEHHUS I'paUKOB TPUTOHOMETPHUUECKUX
ecKuX QpyHKUIUH. rpaduxu. OT60p KopHEH (GYHKIMM U U3Y4EHHUs UX CBOMCTB. Pemars
Tpuronomerpuy TPUTOHOMETPUUECKUX TPUTOHOMETPHYECKHUE YPAaBHEHUS U
€CKHe YPaBHEHUH C IOMOIIBIO OCYILIECTBIISATH OTOOP KOPHEW € TOMOIIbIO
HEpaBEeHCTBa TPUTOHOMETPUUECKOMN TPUTOHOMETPUUECKON OKPY>KHOCTH.
OKpyxHocTH. Pemenne [TpuMeHATH GOPMYIIBI TPUTOHOMETPUH TS
TPUTOHOMETPHUUYECKHX pelLIeHNs] OCHOBHBIX THUIIOB
HEpaBEHCTB TPUTOHOMETPUUYECKHX HEPABEHCTB.
Hcnonb3oBathk HU(POBLIE pecypesl i
HOCTPOEHMS U HCCIIEeI0BaHUs TpapUKOB
byHKIUH
Uppanuonanba 24 OCHOBHBIE METO/IbI PEIICHUS [IpumeHsATh CBOMCTBA MOKA3aTEIBLHON U
bl€, IIOKa3aTeIbHbIX U JorapupmMuueckoi GyHKIUN K PELICHUIO
[I0Ka3aTeIbHbIe JOrapupMHUUECKIX N0Ka3aTeIbHbIX U JIOrapu(pMUUECKUX
u HepaBeHCTB. OCHOBHbIE HepaBeHCTB. OO0CHOBATh PAaBHOCUIIBHOCTD
JorapupmMu4ecK METO/Ibl peIIeHUs nepexo0B. PemaTs nppanyoHaibHble 1
1e HEpaBeHCTBA UppalMOHAIILHBIX HEPABEHCTB. | KOMOMHHUPOBAHHbIE HEPABEHCTBA, C IIOMOLIbIO
I'paduueckue MeTo b1 PaBHOCHIIBHBIX 1epexo/10B. Mcnonb30BaTh
pelLIeHHs HPPALMOHAIIbHBIX, rpaguyeckrue MeTObl U CBOMCTBA BXOASALINX B
HOKa3aTeIbHbIX U ypaBHEHME WJIM HEPABEHCTBO (YHKIMH [y1s
Jorapu(pMHUECKUX YPaBHEHUHN | peleHus 3a/1aun
U HEPaBEHCTB
KomruiekcHbie 10 | KommuiekcHele yncna. OnepupoBaTh NOHATUAMU: KOMIUIEKCHOE
qucia AnreOpandeckas u YHCII0O U MHOKECTBO KOMIUIEKCHBIX YHCEIL.

TpUTrOHOMETpHUUecKast (pOpMBI
3alMCH KOMIIJIEKCHOTO YHMCIIA.
ApupmeTrueckue onepanum ¢
KOMIUIEKCHBIMHU YHCIIAMHU.
N306paskeHne KOMIUIEKCHBIX
4Kcell Ha KOOPANHATHOU

mnockoctu. Gopmyna Myaspa.

Kophu n-oii crenenu u3
KOMIUIEKCHOTO YHCIIa.
[IpuMeHeHre KOMIUIEKCHBIX

[TpencTaBisiTh KOMIUIEKCHBIE YUCIIA B
anreOpanyeckoi ¥ TPUrOHOMETPUUYECKON
¢dopme. BeinonHaTe apupmeTnyeckue
onepanuu ¢ HuMH. M300pakaTh KOMIUIEKCHbIE
qrciia Ha KOOPIMHATHON IJIOCKOCTH.
[TpumensaTs popmyny MyaBpa u oydaTh
IIPEJICTaBICHUE O KOPHAX N-OW CTETNEHU U3
KOMIIJIEKCHOTO YHUCJIa. 3HAKOMUTBCS C
IpUMepaMu MPUMEHEHUS! KOMIUIEKCHBIX YUCell
JUISL peLIeHNs TeOMETPHUECKUX U (PU3UUECKUX




YHCENT TS PELICHUS
¢bu3nvecKkux u
reOMETPUYECKUX 3a/1a4

3aaa4

HatypainbHble u 10 | HarypanbHble u nenblie yncia. | OnepupoBaTh MOHATHIMU: HATYPAIBHOE U
Lenble yucia [IpumeHenue npu3HakoB 1[€JI0€ YHCII0, MHOKECTBO HATypaJIbHbBIX U
JIEJIMMOCTH LIEJIBIX YHCE, nenbix yncen. Mcnonap3oBaTh Npu3HAKU
HO/I u HOK, ocratkoB o JIETMMOCTH LEIBIX YUCEIT; OCTATKU IO MOAYJIIO;
moxymto, anroputMma EBkiuna | HOJ m HOK HatypanbHbBIX uynces; alroputMm
JUI pElIeHUs 3a]1a4 B LIEJIbIX EBxinpa juist perienus 3a1ad. 3anucbiBaTh
quciax HaTypaJIbHbIE YMCIIa B PA3IMYHbIX
MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS
Cucremsl 12 | Cucrema 1 COBOKYITHOCTB OnepupoBaTh NOHATUSAMU: CUCTEMA U
palMOHAJIBHBIX, ypaBHeHUH. PaBHOCUIIBHBIE COBOKYITHOCTb YPaBHEHHUI U HEPABEHCTB;
HppallOHAIIbHBI CUCTEMBI U pelIeHne CUCTEMBI WJIM COBOKYITHOCTH;
X cuctembliciecTBUsA. OCHOBHBIE | PABHOCUJIbHBIE CUCTEMBI i CUCTEMBI-
MTOKa3aTeIbHbIX METO/IbI PEIIEHUS CUCTEM U cnenctBusl. HaxoauTte peeHust CUCTEM U
u COBOKYITHOCTEM COBOKYITHOCTEH LIEJBIX pallMOHAIbHBIX,
JorapupmMuieck paloHaIbHbIX, UPPALMOHAIILHBIX, IOKA3aTEIbHBIX U
WX YpaBHEHUH HppallOHANIbHBIX, Jorapu(MHUUECKUX YpaBHEHUN U HEPABEHCTB.
MOKa3aTeIbHbIX U [TpuMeHsTHh cucTEMBl YPaBHEHUHN K PELLICHUIO
Jorapu(pMHUUECKUX YpaBHEHHUN. | TEKCTOBBIX 3ajjau U3 pa3IMuHBIX oOnacTen
[IpuMeHeHne ypaBHEHUH, 3HAHUH U peaJIbHOMN )KU3HU; HHTEPIPETUPOBATH
CUCTEM U HEPABEHCTB K noJiydyeHHbIe penieHus. Mcnoap3oBaTh
PELIEHUI0 MaTeMaTHYECKIX U(PPOBBIE PECYPCHI
3aJa4 ¥ 3a/1a4 U3 pa3InyHbIX
obyacTell HayKu U pealbHOU
AKU3HU, UHTEpIpETaLus
MI0JIy4EHHBIX Pe3yJbTaToOB
3agauu ¢ 16 PanmonansHbIE, Br16upars cioco0 pemieHus parmoHaIbHbBIX,
napameTpamu UppalvoHaIbHbIE, UppalMOHAIIbHBIX, IOKA3aTEIbHBIX,
HIOKa3aTeJbHbIE, Jorapu(pMUUECKUX U TPUTOHOMETPUUECKUX
JorapupmMuUecKue u YPaBHEHMH U HEPABEHCTB, COAEPIKALINX
TPUTOHOMETPHUUYECKHE MOy U napameTpsl. [IpumensTs
ypaBHEHHUs, HEPABEHCTBA U rpau4eckue U aHaIUTUYECKUEe METOIbI JIs
CHCTEMBI C IapaMeTpaMu. pelLeHys ypaBHEHUI U HEPABEHCTB C
ITocTpoenue u uccieoBaHue | MapaMeTpaMu, a TaKXKe UCCIIeI0BaHHUe
MaTeMaTHYeCKUX MoJiesei GyHKIUI METO1aMU MaTeMaTHYECKOT0
peabHbIX CUTYalU ¢ aHanmu3a. CTPOUTH U UCCIIEA0BATh
IIOMOILBIO YPABHEHUH, CUCTEM | MAaTEeMaTUYECKUE MOJEIH peallbHbIX CUTYalUi
YpaBHEHMI U HEPABEHCTB C C MOMOIIbIO YPaBHEHU, HEPABEHCTB U CUCTEM
napameTpamu C MapaMmeTpamu
IToBTOpEHME, 16 | OcHOBHBIE NOHATHUS U METOABI | MoJlennpoBaTh peajibHble CUTYalluU Ha S3bIKE
o0o01eHue, Kypca, 060011eH1e 1 anreOpbl, COCTABIATh BBIPAXKEHUsI, ypaBHEHMUS,
CUCTEMAaTH3aLMs CUCTEMAaTH3al1s 3HAaHUM HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO
3HAHUU 3a/1a4M, UCCIIEI0BATh IIOCTPOEHHBIE MOJIENH C

UCIOJIb30BAHUEM aIlllapata ajareopsl,
UHTEPIPETUPOBATh NOJYYEHHBIA PE3yNbTaT.
[TpuMeHATh PyHKIMHU A1 MOJETUPOBAHUS U
MCCJIEIOBAHMS peallbHbIX ITpolieccoB. Pemats
NPUKJIAHBIE 33]]a4i, B TOM YHCIIe
COLIMATBHO?KOHOMUYECKOTO U (PU3UYECKOTrO
XapakTepa, CpeJICTBAMU alnredpsl U




MaTeMaTHU4YCCKOIo aHajin3a

OBLLEE
KOJIMUECTBO
YACOB I10
[IPOTPAMME

136

DOEJEPAJIBHASA PABOYAM IIPOI'PAMMA YUYEBHOI'O KYPCA
«'EOMETPUS»

HOACHUTEJIbBHASA 3ATIMCKA

I'eomerpust siBnsieTcss OAHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CpPEIHETO OOIIero
o0pa3oBaHUs, TaK Kak 00eCIeYnBaeT BOZMOKHOCTh M3YUEHHSI AUCIUIUINH €CTECTBEHHOHAYYHOMN
HAIpaBJICHHOCTU W NPCIMETOB TI'YMAHUTAPHOTO IMUKIIA. HOCKOJ’IBKy JJOTHYECKOEC MBIIIJICHUEC,
dbopmupyeMoe TmMpU HM3YYCHUH OOYJaAIONMMHCS TIOHSATUHHBIX OCHOB TE€OMETpPUHU, MpHU
JIOKa3aTeIbCTBE TEOPEM M TOCTPOCHHH IETIOYKH JIOTHUSCKUX YTBEPXKIACHHHA TIPH PEIICHUN
rCOMETPHUUCCKUX 3aaad4, YMCHHC BbBIABUIaTb W OIPOBEPrarb TIHUIIOTE3bl HEIMOCPCACTBCHHO
HCIIOJIB3YIOTCA MPH PCUHICHUHN 3aaa4 €CTCCTBCHHO-HAYYHOI'O IUKJIA, B YaCTHOCTHU (1)I/I3I/I'-IGCKI/IX
3ajad.

Lenb ocBOEHUST mporpaMMbl yaeOHOTO Kypca «I'eomeTpus» Ha yriayOn€HHOM YpOBHE —
pa3BUTHE HHIUBUIYAIbHBIX CHOCOOHOCTEH OOydaromuxcs MpU H3YyYEHHH T'€OMETpUH, Kak
COCTaBJISIIONIECH TIpeAMETHOM oOmactn «Martematnka W WHGOPMATHKa» depe3 oOecreueHue
BO3MOHOCTH TMPHOOPETEHUs M HUCHOJIb30BaHUS Oojiee IIyOOKHX I€OMETPHUYECKUX 3HAHUM U
NeUCTBUM, crelu(UUHBIX F€OMETPUH, U HEOOXOAMMBIX AJSl YCHEIIHOTO MpodeccrOHaTIbHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCMOJIb30BaHUEM MAaTEMAaTHKHU.

[IpuoputeTHpIMH  3aayaMM  Kypca TIE€OMETpUHM Ha  YriyOJn€HHOM  ypOBHe,
PacCIIUPSIOUIUMU U YCUIIMBAIOIIUMU Kypc 0a30BOT0 YPOBHS, SBISIOTCS:

pacimiupeHue TMpeACTaBICHUS O TEeOMETPUM KaK 4YacTH MHUPOBOW KyIbTYphl U
(dbopMHpOBaHHE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MHPOM;

(¢hopMHpOoBaHHE MPEJICTABICHUS O MPOCTPAHCTBEHHBIX (QUrypax KaKk O BaKHEHUIINX
MaTeMaTHYEeCKUX MOJENAX, IO3BOJISIONIMX OMNKMCHIBaTh W M3Yy4aTh pasHble  SBICHUS
OKpPY’KaIOILIEr0 MUpa, 3HaHUE MOHATHIHOTO ammapara no pazaeny «CrepeoMeTpus» yueOHOro
Kypca reOMeTpHH;

¢bopMupOBaHHE YMEHHS BIAAECTh OCHOBHBIMHU TIOHSATHUSMH O MPOCTPAHCTBEHHBIX
¢durypax u UX OCHOBHBIMH CBOWCTBAMH, 3HaHHUE TeopeM, (GOPMYyT U YMEHHE HX MPUMEHSTb,
YMEHHUSI I0Ka3bIBaTh TEOPEMbI U HAXOJIUTh HECTAHIAPTHBIE CIIOCOOBI PEIICHHUS 3a/1a4;

(dbopMHpOBaHHE YMEHHUS pAclO3HABaTh Ha YEPTEkKaxX, MOJENSIX U B PEATbHOM MHpPE
MHOTOTPaHHUKH U TeJla BPAllleHUs, KOHCTPYHUPOBATh F€OMETPUUECKUE MOJICIH;

dbopMupoBaHHE ~ TMOHMMAaHHS  BO3MOXHOCTH  aKCMOMATHYECKOTO  TOCTPOCHUS
MaTeMaTH4eCKUX Teopui, (GOpMUPOBAHME MOHMMAHUS POJM AKCHUOMATHKU TPHU TMPOBEACHUU
pacCyKIeHUN;

(dbopMHpoBaHHE YMEHHS BIaJeTh METOJAMH JOKa3aTeIbCTB U aNTOPUTMOB pEIICHUS,
YMEHHUSI HX TPUMEHATh, MPOBOJUTH JOKa3aTeNbHBIE PACCYXKICHHUS B XOJ€ pPELICHHUS
CTEepEOMETPUYECKUX 3aJady W 3aJad C [PAKTHUYECKUM cojepxkaHueMm, (OpMUPOBaHUE
MPEJICTaBICHUsI O HEOOXOAUMOCTH JOKa3aTeNbCTB MPU OOOCHOBAaHMHM MaTEeMaTHYECKHX
YTBEPKACHUN U POJM aKCHOMATUKU B TIPOBEJCHUH JIETYKTUBHBIX PACCYKICHUM;

pa3BUTHE W COBEPIICHCTBOBAHWE HWHTEIJIEKTYaldbHBIX M TBOPYECKHUX CIIOCOOHOCTEMH
oOydaronuxcs, TIO3HABATEIbHOW AKTUBHOCTH, HCCIIEIOBATENIbCKUX YMEHUN, KPUTUYHOCTH
MBIIILJICHHS], UHTEpeca K U3YUYCHUIO T€OMETPHH;



¢dopmupoBanre (PyHKIMOHAIBHOW T'PAaMOTHOCTH, PEJICBAHTHOW T'€OMETPUH: YMEHHS
pacro3HaBaTh IMPOSBICHUS TEOMETPHUECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaJIbHBIX JKU3HEHHBIX CUTYyallUsX U IPU U3YYEHUU JPYrUX y4EOHBIX NPEAMETOB, MPOSBIICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEM, MOJEIUPOBAHUS pEalIbHBIX CHUTyal[Ud, MCCIEIOBaHUS
IIOCTPOCHHBIX MOJIENIEHN, HHTEPIIPETALMU TIOJIyYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMHU COJIEpKATEIbHBIMU JHUHUSIMH ydeOHoro kypca «['eomerpus» B 10-11
Kiaccax ABisitoTcsA: «lIpsAMble M IUIOCKOCTH B IPOCTpaHCTBE», «MHOrorpanHukm», «Tema
BpallleHUsD», «BeKTopbl U KOOPAUHATHI B IPOCTPAHCTBEY, «/{BHXKEHUS B IPOCTPAHCTBEY.

CohopmynupoBannoe B PI'OC COO tpeboBaHHME «yMETh ONEPHPOBATH MOHATHSIMI,
PEIIeBAaHTHBIX TEOMETPUU Ha yriIyOJIIEéHHOM ypoBHe oOydenus B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJIEpKATEJIbHBIM JIMHUSAM Y4eOHOro Kypca, a (OpMUPOBAaHHE JIOTUYECKHX YMEHUI
pacnpesnensercss HE TOJbKO [0 COJEp)KaTelIbHbIM JIMHUSAM, HO W IO TrojamM OOydeHus.
Copnepxanue 00pa3oBaHHs, COOTBETCTBYIOUIEE MPEIMETHBIM  pe3yidbTaTaM  OCBOCHHS
®enepanbHON pabouell MPorpaMMbl, pacipeeNEHHbIM N0 rojaM 00y4eHHs], CTPYKTYPUPOBAHO
TakuM o00Opa3oM, 4yTOObl KO BCEM OCHOBHBIM, NPUHLHUIIUAIBHBIM BOIpOCaM OOy4arouuecs
oOpallagiuch HEOJHOKPAaTHO. OTO IMO3BOJISIET OPraHU30BaTh OBJIAJCHUE TIE€OMETPHYECKUMHU
MOHATHSAMM M HaBbIKAMU IIOCJIEIOBAaTEIbHO M IOCTYMATENbHO, C COOJIIOJIEHUEM MpPUHIUIIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKJIIOYaTh B OOIIyI0 CHUCTEMY T'€OMETPHUYECKHX
MPEACTABICHUN O0YJaIONIUXCsl, paclIupsisi U yriryonss e€, oOpa3ys MPOYHbIE MHOXKECTBEHHBIC
CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUU HA YIIyOJIEHHOM YPOBHE IO3BOJISIET:

co3farth ycnoBus i auddepeHuranun oOydeHus, MOCTPOEHUS WHAMBHIYaJIbHBIX
00pa3oBaTeNIbHBIX  MPOTPaMM, OOCCHEUYUTh YIIYyOJEHHOE HW3YYCHHE TEOMETPUH  Kak
COCTaBJISIONIEH y4eOHOTO TIpeMeTa «MaTtemaThukay;

MOATOTOBUTH 00YYAIOIIUXCS K MPOJODKEHUIO U3yUeHUs] MaTeMaTUKH ¢ y4ETOM BbIOOpa
Oynymei mpodeccun, obecrieunBas MPEEMCTBEHHOCTh MEXy OOMMM M MPOQEeCCHOHATBHBIM
o0pazoBaHHEM.

Ha msyuyenue yueOHOrOo Kypca «I'eomeTpusi» Ha yriyojJeHHOM ypoBHE oTBoAUTCS 204
yaca: B 10 kimacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102 gaca (3 yaca B HeJeIo)

COJAEP/KAHUE OBYUYEHUA
10 KJIACC
IIpsiMble U MJIOCKOCTH B POCTPAHCTBE

OcHOBHBIE ITOHATHS CTCPCOMETPHUH. Tqua, npsiMasd, II0OCKOCTb, MMPOCTPAHCTBO. IlonsTue
00 aKCHOMaTHYECKOM MOCTPOCHUU CTCPCOMECTPUN: AKCHUOMBI CTCPCOMETPUHN U CIICACTBUA U3 HUX.

BzaumHuoe PACIOJIOKCHUEC TIPSAMBIX B IIPOCTPAHCTBEC: IMEPCCCKAOIUCCA, TMapalJICIIbHBIC U
CKpCUIUBAIOIIHUECS MTPAMBIC. HpI/I3HaKI/I CKpCHINBAOIIUXCA IIPAMBIX. HapaJ'IJIeJ'ILHOCTB MMpAMBIX U
IUIOCKOCTEH B MMPOCTPAHCTBC: MAPAJUICIIBHBIC MPAMBIC B IIPOCTPAHCTBE, IMAPAJJICIIbHOCTD TpéX
MpsAMBIX, napajjieJIbHOCTb HpHMOﬁ u IIJIOCKOCTH. HapaJ'IJ'ICJIBHOC )51 HOCHTPAJIBHOC
MPOCKTUPOBAHUC, I/I306pa)KCHI/IC (I)I/Il"yp OcHOBHBIE CBOICTBA napajijiCJIbHOT'O IPOCKTUPOBAHUA.
I/I306pa)KCHI/IC (I)I/Il“yp B HapaHHCHBHOﬁ IIpOCKIHHU. Vriasel ¢ COHaAITpaBJICHHBIMU CTOPOHAMH, YI'OJI
MCXKAY HNpsAMBIMHU B TPOCTPAHCTBC. HapaHHeJ'IBHOCTL MJIOCKOCTEH: napaJiiCJIbHBIC INIOCKOCTH,



CBOMCTBA MapajIeNIbHBIX TIocKocTel. [IpocTeiiime npocTpanCTBEHHbIE (PUTYPHI HA TIOCKOCTH:
TETPadAp, HapajuIeIeIuIIe]], IOCTPOCHUE CEYCHUM.

[lepneHIUKYIAPHOCTE NPSMOM W IUIOCKOCTU: IEPIEHIUKYJSIPHBIE IIPSIMBbIE B
IIPOCTPAHCTBE, MpsIMbIE MApaJUICJIbHBIE U IMEPIECHIUKYISAPHBIE K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYJIIPHOCTA IIPSAMOM M INIOCKOCTH, TeopeMa O MpsAMOW IEepHEHIAUKYJIAPHOU
miockoctu. OpTOroHaNbHOE NpPOEKTUpOBaHME. llepneHAuKysip U HAKJIOHHBIE: PacCTOSHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT IPSMOM J10 MJIOCKOCTH, MPOEKIUS (PUTyphl HA MIOCKOCTb.
[lepneHMKyYISIPHOCTD IIJIOCKOCTEN: MPU3HAK IEPIIEHIUKYISIPHOCTH JBYX IUIOCKOCTeN. Teopema
0 TPEX MEPIECHAUKYIISPAX.

Yriel B NPOCTPAHCTBE: YroJl MEXKAY NPSIMOM M IUIOCKOCTBIO, JBYTPAaHHBIM yro,
JIMHENHBIN yroJl JBYrpaHHOro yria. TpéXrpaHHbIM U MHOTOrpaHHble yribl. CBOMCTBA IUIOCKUX
YIJI0B MHOTOTpaHHOro yria. CBOWCTBAa IMJIOCKUX M JBYI'PAaHHBIX YIJIOB TPEXIPAHHOTO YIJIA.
TeopeMbl KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOTO YIUIA.

MHOrorpaHHMKHU

Bunel MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. [Ipusma: n-yrosibHas mpusma,
npsiMasi U HakJIOHHAs MpU3MbI, OOKOBasl M MOJIHAs MOBEPXHOCTh Npu3Mbl. [lapamnenenumnen,
MPSIMOYTOJIbHBIM TMapajUlesienune]; W ero cpoWcrBa. Kparwaillime nytH Ha IOBEPXHOCTH
MHoTorpanHuka. Teopema Diinepa. IlpoctpanctBennas teopema I[ludaropa. IMupamuma: n-
yrojbHas MupaMuja, paBwibHasg U yceu€HHasi nupamuabl. CBolicTBa pédbep U OOKOBBIX rpaHel
MpaBWJILHON NHpaMubl. [IpaBuiIbHBIE MHOTOTPAaHHUKH: TMPaBWIbHAs TpPU3Ma W TpaBUJIbHAS
nupamuia, npaBuibHasl TpeyroiabHas MUpamuia U MpaBMIbHbIN TeTpasap, KyO. [Ipeacrapnenue
0 MPaBUWJIBHBIX MHOTOTPAHHUKAX: OKTa’3Ip, T0AECKadIp U UKOCASIP.

Brruncienue 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaronanu, yrisl. [lnomans 6oxkoBoit
MOBEPXHOCTH M TIOJHOW MOBEPXHOCTH MPSMOW MPU3MBI, ILJIOMIAJb OCHOBAaHUM, Teopema o
OOKOBOM TIMOBEPXHOCTH MPSAMOUN mMpu3Mbl. Ilnomaap OOKOBOW MOBEPXHOCTH W TOBEPXHOCTH
MPaBUIILHOM IUPaMUbl, TEOPEMA O TUIOIIAJAN YCEUEHHON MUPaMHU/IbI.

CummeTpusi B IPOCTPAHCTBE. DJIEMEHTbI CUMMETPHM IPaBUIBHBIX MHOTOTPAaHHUKOB.
CummeTrpuss B MpaBWIBHOM MHOTOTPAaHHUKE: CHMMETpPHs NapajUielenuneaa, CUMMETpUs
MPaBUJIbHBIX [IPU3M, CHMMETPHUSI IPABUIILHON TUPAMUIBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[TonsiTHs: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOp, [UIMHA HEHYJIEBOTO BEKTODA,
BEKTOPBl KOJUIMHEApHBbIC, COHAMpaBlICHHbIE W MPOTHUBOMOJIOXKHO HAMPaBICHHBIE BEKTOPHL
PaBenctBo BekTOpoB. JleHCTBHSA € BEKTOpaMHU: CIIOXKEHHE M BbIUUTAHHUE BEKTOPOB, CymMMa
HECKOJIbKUX BEKTOPOB, YMHO>KEHHE BekTopa Ha uucio. CBOICTBAa CIIO)KEHHS BEKTOPOB.
CpoiicTBa yMHOXKEHHUS BekTopa Ha uyucio. [loHAaTue KoMIiaHapHble BeKTOpHL. IIpu3Hak
KOMILTaHapHOCTU TPEX BeKTOpoB. [IpaBuiio napamienenunena. Teopema o pas3iioxKeHUH BEKTOpa
o TpEM HEKOMIUIaHAPHBIM BeKTopaM. [IpsiMoyronbHas cucteMa KOOpPAWHAT B IPOCTPAHCTBE.
Koopnunatsl BekTopa. CBsi3p MeXAy KOOpIMHATAMH BEKTOpPAa M KOOpAMHATAMHU TOYEK. YTOJ
Mexay BekTopamu. CKalsipHOE TPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tesna Bpamenus

[ToHsATHA: UMIMHApPHUYECKas MOBEPXHOCTb, KOHMYECKas ITOBEPXHOCTh, chepruieckas
MOBEPXHOCTh, 00pa3yromye MoBepXHOCTeH. Tena BpamieHUWs: HUIUHIP, KOHYC, YCEYEHHBIN
KOHYc, cdepa, map. BzanmHoe pacnonoxenue chepsl U IMIOCKOCTH, KacaTelbHas IIOCKOCTh K
cdepe. M300pakeHre Ten BpalleHns Ha TNIOCKOCTH. Pa3BépTka nuinHapa u Konyca. CuMmerpus
cdepsl U mapa.



O06bém. OcHoBHBIE cBOiicTBa 00BEMOB Ten. Teopema 00 00bEME HPSIMOYTOJIBHOTO
napaenenunena u ciaeacTsus u3 He€. OObEM NpPSAMON M HAKIOHHOM NPHU3MBI, IHIUHIpPA,
nupamuibl 1 kKonyca. O0bEM 11apa U apoBOro CETMEHTA.

KomOunamuu Tten BpamieHHss U MHOTOTpaHHHKOB. IIpu3ma, BmmcaHHas B LMJIMHD,
omucaHHasg okojo ImwmHApa. [lepeceuenue cdepsl U mapa ¢ miockocThio. Kacanue mapa u
cdeps 1ockocThio. [IoHsATHE MHOTOTpaHHUKA, OTIMCAHHOTO OKOJIO cepsl, cepsl, BIMCAHHON B
MHOTI'OI'paHHUK WJIK TCJIO BpallCHUAA.

[Tnomans MOBepXHOCTH IMIMHIpPA, KOHYCA, Iuiomans chepsl u e€ vacteid. [logodue B
npoctpanctBe. OTHOmEeHWE O0BEMOB, IUIOMIAACH MMOBEPXHOCTEH TOHOOHBIX  (QHTYD.
[IpeoOpazoBanue momoOus, roMoTeTHs. PemieHuwe 3amad Ha TUIOCKOCTH C HCIOJIB30BaHHEM
CTEPEOMETPUIECKUX METOJIOB.

HOCTpOCHI/IC CEYESHUH MHOTOI'PAaHHUKOB W TCJI BpallCHUA: CCUHCHUA LUJIHMHIPA
(mapanmienbHO YW TMEPHEHIAUKYISIPHO OCH), CEYEHHUs KOHyca (MapauielbHO€ OCHOBAHUIO H
MPOXOJsIee Yepe3 BEPIINHY), CEUYEHUs Iapa, METOJbl IMOCTPOCHUSI CEYCHHU: METOJ CIEIOB,
METO]T BHYTPEHHETO IPOSKTHPOBAHMUS, METO]I TIEPEHOCA CEKYIIEH IMITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpancTtBe. Omnepanuy Haj BEKTOpaMH. BeKTOpHOE yMHOXKEHHE
BekTOpoB. CBolicTBa BEKTOPHOTO yMHOXeHUs. [IpsiMoyrosibHas cuctemMa KOOpAMHAT B
npoctpaHcTBe. KoopamHatel Bektopa. Pasnmoxenume Bekropa mno 0Oasucy. KoopaunatHo-
BEKTOPHBIN METOJI IIPY PEIICHUH F€OMETPUUECKUX 3a/1a4.

J{BM:KeHHS B IPOCTPAHCTBE

JIBwxkenust mipoctpanctBa. OroOpakeHus. [[BmxeHus W paBeHCTBO ¢uryp. OOmme
CBOMCTBa JABWKECHWI. Buapl NBWKEHUM: TapasulesibHBI MEPEHOC, LEHTpajJbHAas CHUMMETpUS,
3epKaJIbHAasi CHMMETPHsI, TOBOPOT BOKPYT Tipsimoii. [IpeoOpazoBanus nmonodus. [Ipsimas u chepa
Ditnepa.

INPEIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiaacca oOyyaromuiicss HAQyquTCS:

CBOOOJTHO OTEPUPOBATh OCHOBHBIMHU MOHSATHUSIMH CTEPEOMETPHH NPH PEIICHUU 33134 U
MIPOBEICHUU MaTEMATUYCCKUX PACCYKICHHIA;

MPUMEHSTh AKCHOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX MPH PEIICHUN T'€OMETPUICCKUX
3ajay;

KJIaccu(UIMPOBaTh B3aMMHOE PACIIOJIOKEHHUE TMPSIMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPSAMBIX H TUIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJIHO OIEPUPOBAThH TMOHITUSAMH, CBA3aHHBIMH C YIrJIaMH B MPOCTPAHCTBE: MEXIY
MPSIMBIMH B ITPOCTPAHCTBE, MEXKIY MPSIMOM U IJIOCKOCTHIO;

CBOOOJTHO OTIEPUPOBATH IOHATUSMH, CBSI3aHHBIMH C MHOTOTPDaHHHKAMH;, CBOOOIHO
pacro3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAaHHHKOB (TIpU3Ma, MHUpaMUia, TPSIMOYTOJIbHBIH
napajuienenumnesn, Kyo);

KJaccu(pUIUPOBATh MHOTOTPAHHUKH, BEIOUPAst OCHOBAHUS ISl KIIACCHU(PHUKAIINN;

CBOOOJHO OIMEpPUPOBATh TMOHSATHUSAMHU, CBS3aHHBIMH C CEYEHHMEM MHOTOTPaHHUKOB
MJI0CKOCTHIO;

BBITIOJIHATh MMapajuIebHOE, IICHTPAJILHOE W OPTOTOHAIBLHOE MPOCKTUPOBaHKHE (GUTYp Ha
TUIOCKOCTD, BBITIOJHSATH N300pakeHus PUTYp Ha IIOCKOCTH;

CTPOWTH CEUCHHsS] MHOTOTPAHHUKOB Pa3IMYHBIMH METOJIAMH, BBITIONHATH (BBIHOCHBIC)
IUIOCKHE YEPTEeKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA CBEPXY, COOKY, CHU3Y;
BBIUMCIIATH TUIOINAM MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMPU3Ma, MUPaMU/IA), TEOMETPUUCCKUX
TEN ¢ IPUMEHEeHUEeM (HhopMyI;



cBOOOJTHO OIEpUPOBaTh MOHATUSMH: CHMMETpPUS B MPOCTPAHCTBE, LEHTP, OChb U
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M TUIOCKOCTH CUMMETPUU (PUTYPHI;

cBOOOJTHO ONEPHPOBATH MOHATHSAMH, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpDAMHATaM B
IIPOCTPAHCTBE; BBINOJHATE JEHCTBUS HAJl BEKTOPAMHU;

pemiaTe 3aJa4d Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOUICHMH M HAaxOXKICHUE
F€OMETPUYECKUX BEJIIMYMH, IPUMEHSISI U3BECTHBIE METO/IbI IPH PELICHUU MAaTEMATUYECKUX 3a/1a4
MOBBIIIEHHOTO Y BBICOKOT'O YPOBHSI CIIOKHOCTH;

IIPUMEHATHh IPOCTEMIINE IIPOTPAaMMHBIE CPEACTBA U DJIEKTPOHHOKOMMYHHMKALIMOHHBIE
CUCTEMBI IIPH PEUICHUHU CTEPEOMETPUIECKUX 3a1a4;

W3BIIEKaTh, IPEOOPA30BBIBATh U HHTEPIPETUPOBATH UH(OPMAIHIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTekKaxX U PUCYHKAX;

IIPUMEHATH MOJYYEHHbIE 3HAHMS Ha IIPAKTUKE: CPABHUBATH M AHAIU3UPOBATh PEAIbHBIC
CUTYyalluM, NPUMEHATh HW3YYCHHBIC IOHATUS B IIPOLIECCE IOHUCKA PELICHUsS MaTeMaTH4eCKH
chopMyIupOBaHHON MpOOJIEMBbI, MOJEINPOBATh pPEAJbHBIE CUTYallMd Ha S3bIKE TE€OMETPUH,
HCCIEA0BaTh MOCTPOCHHBIE MOJEIH C MCIHOJIB30BAHUEM I€OMETPUYECKUX IOHATHM U TEOpPEM,
arnmapara anredpsbl, pelaTh IPakKTUUECKHUE 3a/1a4M, CBSI3aHHBIE C HAX0XKAEHUEM [€OMETPUUYECKUX
BEJINYUH;

MMETh TPEJCTaBIeHNUsS 00 OCHOBHBIX 3Tanax pa3BUTHS M€OMETPUM KaK COCTaBHOM 4acTu
(dbyH1aMeHTa pa3BUTHS TEXHOJIOTUIL.

K xoniry 11 kaacca oOydaromuiicss HAQyquTCs:

CBOOOJHO OIEPHPOBATh MOHITHIMHE, CBA3aHHBIMH C IFIMHAPUICCKOW, KOHHUYECKOW W
chepruecKoit TOBEPXHOCTAMH, OOBICHATH CITOCOOBI TIOJTYICHHS;

OTIEpUPOBATh MOHATUSIMH, CBS3aHHBIMU C TEJAMHU BpAILEHUS: LUWIMHIPOM, KOHYCOM,
cdepoil 1 mapoM; pacro3HaBaTh Tea BparieHus (MUIXHIP, KOHYC, cdepa U map) U 0ObsICHATH
CHOCOOBI MOJTY4YEeHHUsI T BpallCHUS;

KJIacCU(PHUITMPOBATh B3aUMHOE PACIIOJIOKEHUE CHEPHI U TIOCKOCTH;

BBIYHCISATh BEJIUYMHBI DJIEMEHTOB MHOTOIPAHHUKOB M TeN BpallleHUs, OOBEMBI H
IUIOUIAM TOBEPXHOCTEM MHOTOIPAHHUKOB M TeJl BpALIEHHs,, TEOMETPUYECKHX Tell C
pUMeHEeHHeM (HopMYyIT;

CBOOOJHO OMEpUPOBATH MOHSATUSIMH, CBSI3AaHHBIMU C KOMOHMHALMSIMH TeJl BpallleHus U
MHOTOTPAaHHUKOB: MHOTOTPAaHHHUK, BIHMCAaHHBIM B cdepy U ONUCAaHHBIA OKOIO cdepsl, chepa,
BIIMCAaHHAsl B MHOTOTPAaHHUK WJIM TEJIO BpalCHHUS;

BBIYHCISATH COOTHOILICHUS MEXIY IUIOIIAIIMU MOBEPXHOCTEH M 00BEMaMM MOJ0OHBIX
Ten; u300pakaTh u3ydaemble (UTYpBI, BBIIOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKH U3 PUCYHKOB
MPOCTHIX O0BEMHBIX (PUTYDP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHHUS TEJ BPAILCHUS;

W3BJIEKAaTh, HHTEPIIPETHPOBATh U MPEOOPa30BHIBATH MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMeTPHUECKUX (PUrypax, MPeACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX;

CBOOOJHO OMEpPUPOBATH MOHATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJIHATE OTIEpallMi HaJ BEKTOPaMU; 3aJlaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKapTOBOM
CUCTEeMEe KOOPJMHAT;

pematb TeOMETpUYeCKHe 3aJaud Ha BBIYHCIEHHE YIJIOB MEXIY MNPSIMBIMU H
MJIOCKOCTSIMU, BBIYHUCIICHHE PACCTOSHUM OT TOYKM JI0 TUIOCKOCTH, B II€JIOM, Ha MPUMEHEHUE
BEKTOPHO-KOOPJIMHATHOTO METO/Ia P PELICHHH;

CBOOOJHO OTIEpUPOBATH MOHSITHUSIMH, CBSI3aHHBIMU C JIBJKEHHEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JIBMKCHUI;

BBITIONHATh W300paKeHHs] MHOTOTPAHHMKOM M TeJ BpallleHus MpH MapaieIbHOM
MepeHoce, EeHTPATbHOW CUMMETPHHU, 3€pKAbHON CHMMETPHUH, TIPH MMOBOPOTE BOKPYT MPSIMOH,
npeoOpa3oBaHus MOA00HUS;

CTPOUTH CEYCHHs] MHOTOTPAHHUKOB ¥ TEJ BpAIllEHUs: CEYCHUS IWIMHIpPA (TTapayljieIbHO
U TEepPIeHNKYIIPHO OCH), CEYeHHsI KOHyca (TapaiielbHOe OCHOBAHUIO M MPOXOJAIIEE uepes3
BEPIIHHY), CEUCHHUS 1I1apa;



HCIIOJIb30BATh METOJbI TMMOCTPOCHUA CEUYCHMI: MCTOJ CJICAOB, MCETOJ BHYTPCHHCTO

IIPOEKTUPOBAHMSI, METO/I IEPEHOCA CEKYIIEN MJIOCKOCTH;

JIOKa3bIBaTh T€OMETPUYECKUE YTBEPXKACHUS; MPUMEHSATh IeOMEeTpudeckue (axKThl s
peuieHuss CTePEeOMETPUUYECKUX 3aJay, IPEANOJararoliuX HECKOJIBKO IIaroB pPEIICHMs, €CIU
yCJIOBHS MTPUMEHEHHS 33J[aHbl B SBHOM U HEIBHOH (hopme;

pemiaTe 3aJa4d Ha JOKAa3aTeIbCTBO MATEMAaTUYECKUX OTHOUICHHUH U HaXO0XJICHHE
r€OMETPUYECKUX BEJINYUH;

IIPUMEHATH MPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHMKALIMOHHBIE CUCTEMBI IIpU
pEeLIEHNN CTEPEOMETPUYECKUX 3aa4;

MNPUMCHATH IIOJTYUCHHBIC 3HAHUSA Ha MPAKTHUKE:
OLCHUBATh PCAJIbHBIC CHUTyallud, IMPUMCHATH HU3YYCHHBLIC IIOHATHUA, TCOPCMBI,

CpaBHMBATb, aHAJIU3HUPOBATL U

CBOWCTBa B

IpoLecce MOMCKa pPElIeHUs MaTeMaTHYecKu c(hOopMyIMpOBaHHOW MpoOIeMbl, MOJAEIUPOBATH

peasibHbIE
HCIIOJIb30BAHUEM

CUTyalluhn Ha

A3BIKC T'COMCTPHH,

HUCCjIca10BaTh
TCOMETPHUICCKUX MOHIATUN H TCOPEM,

MIOCTPOECHHBIE
amnmapaTta  anreopsl,

MOJICTH  C
pemiarb

MIPAaKTUYECKHE 3a7a41, CBSI3aHHBIE C HAXO0XKJACHUEM T€OMETPUUYECKUX BEIINYHH,;
MMETh IPEJCTaBIeHNU 00 OCHOBHBIX 3Tanax pa3BUTHS N€OMETPUM KaK COCTaBHOM 4acTu
(GyH1aMeHTa pa3BUTHS TEXHOJIOTUIL.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Haumenosan | Komn OCHOBHOE cOJIep)KaHUE OCHOBHBIE BUIBI I€ATEILHOCTH
ve pasziena | 4ecTB 00ydJaronuxcs
(Temnr) 0
Kypca JacoB
Brenenue B 23 | OcHOBHBIE MPOCTPAHCTBEHHBIE Ornpenensars MIOCKOCTh Kak GUrypy, B
CTEPEOMETPHUIO ¢urypsl. [loHsATHS CTEpeOMeTpUHr: | KOTOPOU BBITIOJIHSICTCS TUIAHUMETPHSL.

TOYKa, MpsiMasi, TUIOCKOCTh,
npocTtpaHcTBO. OCHOBHBIC MTPaBUIIA
n300paKeHHsI Ha PUCYHKE
TUTOCKOCTH, MapajuICIbHBIX MPSMBIX
(oTpe3koB), cepeIMHbI OTPE3Ka.
[MonsiTus: mepecekaromuecs
TUIOCKOCTH, TEePECEKAIOIIHECs
npsiMasi ¥ MJI0CKOCTh;
HIOJIYIIPOCTPAHCTBO.
MHOrorpaHHUKH, U300paKeHHE
IPOCTEUIINX MPOCTPAHCTBEHHBIX
(buryp, HeCyIIeCTBYIOIIUX
00BEKTOB. AKCHOMBI
CTEPEOMETPUH U TIEPBBIE CIICACTBUS
u3 HuX. CriocoObl 3a7]aHusT IPSIMBIX
¥l TJIOCKOCTEH B IPOCTPAHCTBE.
O003HaYeHUs MPSAMBIX U
iockocteil. CeueHus.
N300pakeHue ceueHuHIMpamMuIbI,
Ky0a ¥ MPU3MBbI, KOTOPbIC
MIPOXOAT Yepe3 ux peodpa.
N3o6pakenue nepeceveHust
MIOJTYYEHHBIX IJIOCKOCTEH.

Jlenate npocTeIne JOrM4eCKUe BBIBOIbI
13 aKCHOMaTHUKU IUIOCKOCTH. [IpuBouTh
IIPUMEPHI pealIbHbIX 0OBEKTOB,
ujeanu3anuen KOTOPBIX SBJISIFOTCS AKCHOMBI
reoMmerpuu. M3ydars, IpUMEHATH
IIPUHLIMIIBI [IOCTPOEHUS CEUCHUM.
Hcnosp30Bath AJ1s NOCTPOECHUS CEYEHUN
METOJI CJIEJI0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMSI, METOJI IIEPEHOCA CEKYILEH
IUIOCKOCTH. PemaTs crepeomeTpudeckue
3aJ]a4d: Ha ONpECIICHUE BUIA CEUCHUS U
HaXO0XJICHUE €r0 IUIOIIA/IH.
AXTyanu3upoBaTh (PaKThl U METO/IbI
IIJIAHUMETPUU, PEIICBAHTHBIE TEME,
IIPOBOJUTH aHANIOTHUH. MCrIonbp30BaTh Ipu
peLICHUY 3a1a4 CIEAYIOIINe
IUTAHUMETPUYECKUE (PaKThl U METOIbI:
Teopemsl Paneca ¥ 0 TPONOPLUOHAIBHBIX
OTpe3Kax. AJITOpPUTM JIEJIEHHS OTPE3Ka Ha n
paBHbIX yacted. Teopema MeHenasi.
PaBHOOEApEHHBII TPEYTrOJIbHUK.
PaBHOCTOpOHHUH TPEYTOJIBHUK.
[TpsimoyronbHbIi TpeyroybHUK. CBOHCTBO




PackpammBanue oCTpOEHHBIX
CEYEHHUM pa3HbIMHU LIBETaMHU. MeTon
CJIEAO0B ISl HOCTPOECHUS CEUCHUI.
CpoiicTBa nepecedeHnil MpsIMbIX U
mnockoctel. Iloctpoenue ceuennit
B IUpamMuie, Kyoe mo TpéM ToYKam
Ha péopax. Co3aHue BEIHOCHBIX
YepTEeKEN U 3aIUCh 11aroB
nocrpoenus. [loBropenue
ianumerpuu. Teopema o
IPONOPLUOHAIIBHBIX OTPE3KaX.
[Tono6ue TpeyroasHukoB. Teopema
Menenas. PacuéTel B ceUeHHsIX Ha
BBIHOCHBIX YepTexax. Mcropus
Pa3BUTHS ITITAHUMETPUU U
CTEpEOMETPUH

CpenHel TMHUM TpeyroyibHuKa. CBOMCTBO
OMCCEKTPUCHI yriia TPEyroJIbHUKA.
CBOMCTBO Me/IMaH TPEYroJIbHUKA.
[Tpu3Haku mMog00Us TPEYTOJIHLHUKOB.
[TosryuaTh TpeacTaBiIieHUs 00 OCHOBHBIX
ATarax pa3BUTHs T€OMETPUM KAK COCTABHOM
qacT (pyHIaMEHTa pa3BUTHUS TEXHOJIOTUN

Bzanmnuoe
pacIoJIoKEHNE
HpSIMI)IX B
MPOCTPAHCTBE

B3anMHOE pacnoiokeHue IpsiMbIX
B NIPOCTPAHCTBE.
CkpemuBaronuecs mnpsiMble.
[Ipu3Haky ckpemuBaronmxcs
npsiMbixX. [lapamienbHpie TpsMbIC B
pocTpaHcTee. Teopema o
CYLIECTBOBAaHUH U €JUHCTBEHHOCTH
NPpAMO apajuieIbHOW TaHHOM
NPpAMO#, TPOXOJAIIEH YEPE3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha
JAaHHOU mpsiMoi. JlemMma o
[EepECCYCHUH NapATIIEIbHBIX
MPSIMBIX INIOCKOCTBIO.
[TapamienbHOCTE TPEX MPSIMBIX.
Teopema o TpEX nmapajuieabHbIX
npsameix. Teopema o
CKPELIUBAIOIIMNXCS MPSAMBIX.
[TapannenpsHOE IPOEKTUPOBAHHUE.
OcHOBHBIE CBOICTBA
napajyieIbHOrO MPOEKTUPOBAHMUSL.
N3o0paxkenue pazHbix puryp B
napajieIbHON MPOEKIINH.
LenTpanbHas npoekuus. Yroiu ¢
COHANPaBJICHHBIMA CTOPOHAMH.
VYron Mexay npsAMbIMU. 3aa4d Ha
JI0Ka3aTelIbCTBO U UCCIIEOBaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM
NPsIMBIX B IPOCTPAHCTBE

Knaccudummposats B3auMHOE
pacrojoKeHue NPSIMbIX B IPOCTPAHCTBE,
WUTIOCTPUPYSI PUCYHKAMH U TIPUBOJIS
IIPUMEPBI U3 peanbHOM KHU3HU. JJ0Ka3pIBaTh
TEOpPEMY O CYyHIECTBOBAHUM U
€JMHCTBEHHOCTH MapaJIeIbHON MPSMOH,
MIPOXOJAIIEH Yepe3 TOUKY MPOCTPAHCTBA U
HE JIeXKalllel Ha APYrou NpsiMOil; IEMMY O
NIEPECEYCHNUH TNIOCKOCTH ABYMS
NapauIeIbHBIMU NIPSIMBIMH; TEOPEMY O TPEX
NapaJuIeIbHBIX NPAMBIX. JlOKa3bIBATh
IIPU3HAK CKPEIIHBAIOIINXCS NPSMBIX,
TEOPEMY O CKPEIIHUBAIOIIUXCS MPSMBIX.
Jloka3bpIBaTh TEOPEMY O PABEHCTBE YIJIOB C
COHAIIPaBJICHHBIMU CTOpOHAaMU. OOBICHATS,
YTO HA3bIBAETCS MapajlICIbHBIM U
LIEHTPaJIbHBIM IIPOEKTUPOBAHUEM U KaK
BBINOJIHAETCS IPOEKTUPOBaHKE (PUTYp Ha
IUIOCKOCTB. JI0Ka3bIBaTh CBOKCTBA
[apaJUIEIBHOTO MPOEKTUPOBAHUS.
N300pakaTh B napauienbHOMN MPOEKIUU
pasHble reoMeTpudeckue ¢purypsl. Pemarp
CTEPEOMETPUUYECKHUE 3aaul Ha
JI0Ka3aTeNIbCTBO U MCCIIEN0BaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM NPSAMBIX B
npoctpadcTse [IpoBoauTh JOKa3aTENbHbBIE
paccyXI€HHUs IIPHU PELICHUH
F€OMETPUYECKUX 3a/a4, CBA3aHHBIX CO
B3alMHBIM PACIIOJIOKEHUEM IIPSIMBIX B
npocrpadcTse. CpaBHUBATh, aHAIIM3UPOBATH
Y OLICHUBATbH YTBEPXKACHUS C LENBIO
BBISIBJICHUSI JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
MonennpoBaTh peaabHble CUTYalLNH,
CBS3aHHBIE CO B3aMMHBIM PACIIOJIOKEHUEM
IPSIMBIX B IPOCTPAHCTBE, HA SI3bIKE




reoMeTpuu. VceaenoBars mocTpoeHHbIE
MOJIEJHN C MCIIOJIb30BaHUEM
reOMETPUYECKUX ITOHATUN U TEOPEM,
anmapara anredpsl, IH(POBBIX PECYPCOB.
[Tomy4aTh mpeACTaBIEHHE O IEHTPATBHOM
IPOCKTUPOBAHUU U 00 UCTOPUH PAOOT IO
TEOPUHU NIEPCICKTUBBI

[TapamensHOC 8 [onsTus: napamiensHocTs npsiMolt | KnaccuduuupoBats B3auMHOE
Th MPSAMBIX U U TUIOCKOCTH B MIPOCTPAHCTBE. PacmoJIo;KEeHUE IPSIMOM U IJIOCKOCTH B
IJIOCKOCTEH B [Ipu3Hak napauiesbHOCTH MPSIMON | IPOCTPAHCTBE, IIPUBOJISI COOTBETCTBYIOIINE
IIPOCTPAHCTBE u rockoctu. CBoiicTBa IIPUMEPBI U3 PEaTbHOM KU3HU.
NapajuieIbHOCTH NMPSMON U DopMyaHpoBaTh ONpEEeIECHUE
mockocTu. I'eomerpuueckue napauleIbHBIX IPSIMOM U MJIOCKOCTH.
3a/1auM Ha BBIYMCIIEHHUE U Jloka3pIBaTh MPU3HAK O MapajIeIbHOCTH
JIOKAa3aTeNbCTBO, CBA3AHHBIE C MPSAMOU M TUIOCKOCTH; CBOMCTBA
MapajIeIbHOCTHIO MPSIMBIX U NapajuIeIbHOCTH MPSIMON U TUIOCKOCTH.
IIJIOCKOCTEHN B IPOCTPAHCTBE. Pemrats crepeomerpudeckue 3a1auu
[TocTpoenue ceuenus, BBIYMCIICHUS U JI0OKA3aTEeIbCTBO, CBA3aHHBIE
MPOXOJIALIET0 Yepe3 JaHHYIO C TapajuIeIbHOCTBIO MPSAMBIX U IIOCKOCTEN
MPSIMYIO Ha YEPTEKE U B [IpocTpaHcTBe. Pemarh nmpakTuieckue
MapajuIeIbHOTO APYroi MPsSMOM. 3aJ]aui Ha OCTPOCHUE CEUEHU Ha
Pacuér otHomenuit. [lapamnensHas | yepTekax TeTpal’apa U napauiesienuIe/a.
MPOEKIINSI, TPUMEHEHHUE TSI Pematb crepeoMerpuueckre 3aaauu,
MMOCTPOCHHUS CEUCHUN KyOa H CBSI3aHHBIE C TOCTPOCHUEM CEUCHHI
napaenenumnena. CBoncTBa MII0CKOCTHIO0. [IpOBOIUTH JIOTHYECKH
napajuieJenuIesa u Tpu3Mal. KOPPEKTHBIE JOKA3aTEIbHbIE PACCYKICHUS
[TapamienpHbIE IIOCKOCTH. IIPU PELICHNH F€OMETPUUYECKHX 3a]1a4
[Ipu3Haky nmapamieabHOCTH IBYX CBSI3aHHBIX C [TAPALIEITBHOCTHIO
miockocteit. Teopema o mockocteil. CpaBHUBATH M aHAJIM3UPOBATh
napajyieIbHOCTH U pealbHble CUTYalluH, CBA3aHHBIE C
€MHCTBEHHOCTH IUIOCKOCTH, NapaJyIeIbHOCTBIO MIPSAMOM U INIOCKOCTH B
IPOXOJSAIIEH yepe3 TOUKy, He IIPOCTPAHCTBE; MOJIEIUPOBATH PEaIbHbIC
NPUHAIJIEKALTYIO JTAHHOU CUTYALlNH, CBA3aHHBIE C [TAPAILIEIbHOCTHIO
IJIOCKOCTH U CIIEACTBUS U3 HEE. IPSIMOM M TUIOCKOCTHU B MMPOCTPAHCTBE, HA
CBoiicTBa napajuienbHbIX A3bIKE TEOMETPUU
IJIOCKOCTEM: O MapajieIbHOCTH
HPSIMBIX [IEPECECUEHUS TPU
NEPECEUCHHH JIBYX MapaJlIeIbHbIX
IJIOCKOCTEH TpeThel; 00 0Tpe3kax
napajjieIbHbIX MPSIMBIX,
3aKITOYEHHBIX MEKIY
napajuieIbHbIMU TIOCKOCTSAMHU; O
NIEPECEUCHUH MPAMOU C ABYMSI
napaJyieIbHBIMU TIOCKOCTMHU
[lepnengukyns 25 | [ToBTopenue: Teopema [udaropa AxTyanu3upoBaTh (HaKThl U METO/IbI
PHOCTB Ha MJIOCKOCTH, TPUTOHOMETPUS MJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPSIMBIX U NPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA. MIPOBOJIUTH aHAJIOTUH. POPMYIHPOBATH
IIJIOCKOCTEN B CpoiicTBa Ky0a U IPSIMOYTOJILHOTO | OTIPEACTICHUS: ePIEHAUKYIIPHBIX MPSIMBIX
MPOCTPAHCTBE napajienenumnena. Berancienue B IIPOCTPAHCTBE; ONPEACICHUE MPIMOU,

JUTUH OTPE3KOB B Ky0e U
PSIMOYT OJIbHOM
napajuleJIenunese.

HCpHCHI[HKYHHpHOﬁ K IINTOCKOCTH.
I[OKaSBIBaTBZ JICMMY O
MNEPNCHAUKYIAPHOCTH ABYX MAPAJUICIIbHBIX




[lepnieHIUKYISAPHOCTD NPAMOU U
mnockoctu. [Ipusnak
NEPIEHIUKYJIAPHOCTH NPSAMON U
mwiockoctu. Teopema o
CYLIECTBOBAaHUH U €JUHCTBEHHOCTHU
IIPSIMOH, IPOXOIAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYISIPHON K IJIOCKOCTH.
[Inockoctu U nepneHAUKyIsIpHbIe
UM IpsiIMasi B MHOTOT'PaHHUKAX.
[lepnieHauKyIsIp ¥ HAKJIOHHAS.
[TocTpoenue nepreHuKymnspa u3
TOYKHU Ha npsamyro. Teopema o Tpéx
NepneHuKynspax (npsmas u
obOpatHas). YToa Mexay
CKPEILMBAIOIIUMHUCS MPSMBIMU.
[Touck neprneHauKyaspHbIX
MPSIMBIX C TIOMOIIBIO
MEePIEeHIUKYIIAPHBIX MJIOCKOCTEH
OpTOoronanbHO€E MPOEKTUPOBAHUE.
[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPaBUIIBHOM MUPAMUIBI C
ITOMOIIIBIO OPTOTOHAJIBHON
npoekuu. CUMMeTpHs B
IIPOCTPAHCTBE OTHOCUTEIIBHO
miockocTH. ITnockoctu cummerpuid
B MHOTOrpaHHukKax. [IpusHak
NEPIECHIUKYIIIPHOCTH MPSMOU U
IIJIOCKOCTH KakK CJIEICTBUE
cummerpun. [IpaBunbHble
MHOTOrpaHHuKHu Pacuér
PacCTOSHHUN OT TOYKH JI0
1ockocTu. CriocoObl ONyCTUTh
NEPIIECHIUKYJIISAPBI: CUMMETPHSI,
CIABMI TOYKH IO MapajuIeIbHON
npsimoit. CaBur no
HenapaieIbHON MPSIMOH,
MU3MEHEHHUE PACCTOSHUM

IPSMBIX K TPEThEH MPSMOM; TEOPEMBI O
CBSA3M MEK/y apajuIeIbHOCTHIO NPSAMBIX U
UX [EPHEHIUKYIPHOCTHIO K INIOCKOCTH.
Jloka3bIBaTh: TEOPEMY, BBIPAXKAIOIILYIO
IPU3HAK NEPIEHIUKYISIPHOCTH IPSIMOK U
IUIOCKOCTH; TEOPEMY O CYIIECTBOBaHUU U
€IMHCTBEHHOCTH IPSIMOM, TPOXOIALLEH
yepes JaHHYI0 TOUKY U HNEePIEeHUKYIIPHON
K JaHHOM I10cKocTH. M300paxkaTts B3aMMHO
NEePIEeHIUKYIISPHBIE IPSIMYIO U IIIIOCKOCTb.
PopMynHMpoOBaTh CBOMCTBO MEPIIEHINKYISAPA
10 OTHOUIEHUIO K TIockocTH. [lomyuaTth
IpeJICTaBICHUE O 3HAUEHUU
MepPHEHANKYIIApa I IPYTrux o0iacTeit
HaykH ((pu3mKa, SHEPreTrKa, Ja3epHble
TEXHOJIOTUH), B PEAJIbHOM KU3HU (TEXHUKA,
OKpy»Karomast o0ctaHoBKa). [loka3piBaTh
YTBEPKACHUSI, CBSI3aHHBIE C POEKIUEN
MIPSIMOM Ha IUIOCKOCTb,
HEMEPHEHIUKYISIPHYIO K 3TOU MPSAMOM.
Jloka3bIBaTh TEOpEMY O TPEX
MEePHEHANKYIIIpax U TeopeMy oOpaTHYIO
TeopeMeE O TPEX MEPIEHINKYIAPaAX.
[Tony4ars mpencraBieHue 00
OPTOrOHAJIBHOM ITPOEKTUPOBAHUH.
Jloka3pIBaTh TEOpEMY O MIPOECKIMU TOUKHU Ha
npsaMyto. Pemate ctepeomerpudeckue
3a/1a4M, CBA3aHHBIE C
NEePHEHANKYJIIPHOCTHIO MPSIMON U
IJIOCKOCTH. Pemars npukiiagHelie 3a1auu,
CBSI3aHHBIE C HAXO0XKICHUEM
reOMETPUYECKUX BeJIMYuH. PemaTh
CTEPEOMETPUUYECKHE 3a7a4U, CBSI3aHHBIE C
IIPUMEHEHUEM TEOPEMBI O TPEX
NEePHEHANKYIIAPAX, HAXOKICHUEM
PacCTOSIHUMN, IOCTPOEHUEM ITPOEKIIUH.
CpaBHUBATH U aHAJIM3UPOBATh YTBEPKACHUSA
C LEJbIO BBISBIICHUS JIOTUYECKU
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXJIeHuid. AHaJIU3UpPOBATh U
MOJEJIIMPOBATH HA SI3bIKE T€OMETPUU
pEalIbHbIE CUTYallUH, CBA3aHHBIE C
NEPIEHIUKYIIPHOCTBIO NPSAMOM U
IUIOCKOCTH; UCCIIEN0BATH IOCTPOEHHBIE
MOJEJIU, B TOM UHUCJIE U C UCTIOJIb30BAaHUEM
anmapara ajreOpbl
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[ToBTOpEHUE: YroJI MEXTY
MPSIMBIMH Ha TJIOCKOCTH,
TPUTOHOMETPHUS B IPOU3BOJIHLHOM
TPEyroJibHUKE, TeopemMa
kocunycoB. [ToBTopenue: yroxa
MEX]1y CKPEUIMBAIOIUMUCS

AXTyanu3upoBaTh (PaKThl U METO/IbI
IUIAaHUMETPHH, PETICBAHTHBIE TEME,
IPOBOJUTH aHANOTUU. POPMYINPOBATH
ONpEJENIEHNE ABYIPAHHOTO YIJIa.
Jloka3pIBaTh CBOMCTBO pPaBEHCTBA BCEX
JMHEHHBIX YIJIOB JBYTPAHHOT'O YTJa.




MPSIMBIMU B ITPOCTPAHCTBE.
I'eomerpuueckue MeTo b1
BBIYMCIIEHUS YTJ1a MEX]Y IPSIMBIMU
B MHOTI'OIpaHHUKax JIByrpaHHbII
yroi. CBONWCTBO JINHEHHBIX YIJIOB
JIBYTPAHHOTIO yIJIa.
[lepneniuKynsgpHbIE JIOCKOCTH.
CBoiicTBa B3aMHO
NEPIEHIUKYISAPHBIX INIOCKOCTEH.
[Ipu3Hak nepneHuKyIspHOCTH
IJIOCKOCTEM; TEOpeMa O MPAMOU
IepecedyeHms ABYX IJIOCKOCTEN
MEePIEHIUKYIIIPHBIX TPEThel
IJI0CKOCTH. [IpsiMOyronbHbII
napajuiesienunen; Kyo; u3MepeHus,
CBOMCTBA NMPSAMOYTOJIBHOTO
napauienenumena. Teopema o
JMaroHaJIu MpsIMOYroJIbHOTO
rapajuieJenuIea u CIeICTBAE U3
He€. CTepeoMeTpuiecKue u
MIPUKJIAIHBIE 3a/1a4H, CBSI3aHHBIE CO
B3aMHBIM PACIIOJIOKEHHEM
MPSIMBIX U MJIOCKOCTH.
[ToBTOpEHME: CKpenMBaKOIIKECs
MpsIMbIE, TAPAJIENbHBIE IIJIOCKOCTH
B CTAH/IAPTHBIX MHOTOI'PAHHUKAX.
[Tapa mapayenbHbIX MIIOCKOCTEN
Ha CKpPELIMBAIOIINXCS MPAMBIX,
paccTosIHUE MEXKIY
CKpELIMBAIOIIMMUCS IPSIMbIMU B
NPOCThIX cuTyanusax. OnyckaHue
NEPHEHANKYIIAPOB, BHIYUCICHHE
pacCTOSTHUN OT TOYKHU JI0 TOUYKH;
psIMOi1; TNIOCKOCTU. Bhruncienue
pacCTOSTHUNA MEXKTY
CKPEUIUBAIOIINMUCS IPSIMBIMU C
MOMOILBIO EPIEHAUKYIAPHON
IJIOCKOCTU. TPEXTpaHHBIN yro,
HEpaBEHCTBA JUISl TPEXTPAHHBIX
yrioB. Teopema [ludaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB
JUI TPEXTPAHHOTO YIJla. JJIEMEHTHI
chepuyeckoil reoMeTpuu:
I'e0JIe3UYECKUE JINHUU Ha 3eMIIe

Krnaccugunuposats JByrpaHHbBIE YTIIbI B
3aBUCUMOCTH OT UX I'PayCHOI MEpHI.
DopMyIMpOBaThH ONPEAEICHUE B3aUMHO
NEPIEHIUKYIISAPHBIX INIOCKOCTEM.
Jloka3bIBaTh TEOpEMY O IIPU3HAKE
NEPIEHIUKYISIPHOCTU JBYX INIOCKOCTEM.
DopMyIMpoBaTh CIEICTBUE (U3 IPU3HAKA) O
NEePIEeHIUKYISIPHOCTHU IIIOCKOCTH, KOTOpast
NEPIEHAUKYJIAPHA IPSAMOU, II0 KOTOPOU
NIEPECEKAIOTCA IBE IIOCKOCTH, 3TU
IUIOCKOCTSIM. Jl0Ka3bIBaTh YTBEPKIACHUS O
€ro CBOICTBaxX; TEOPEMY U CIIEJICTBHE U3 HEE
0 IMaroHajsIX IPSIMOYTOJIBHOTO
napasienenumnena. Pemars
CTepeOMEeTpUYECKHUE 3aJjaul, CBSI3aHHBIE C
NEePIEeHIUKYISAPHOCTD MPSIMBIX U
IJIOCKOCTEH, UCIOJIb3YS TIIaHUMETPUUECKHE
¢daxTel 1 MeTobl. [IpOBOIUTH TOTHYECKH
KOPPEKTHBIE JI0Ka3aTeIbHbIE PACCYKICHUS
IIPU pEelICHNH T€OMETPUUYECKUX 3a/1ad,
CBSA3aHHBIX C MEPIEHIUKYIIPHOCTHIO
IJIOCKOCTEN. AHAIM3UPOBATH U
MOJIETTUPOBATH Ha SI3bIKE T€OMETPUH
pEaIbHBIC CUTYallUH, CBA3aHHBIE C
NEPIECHIUKYIIPHOCTBIO NPSMBIX U
mIockocteil. McenenoBarh NOCTPOCHHbBIE
MOJEIIHU, B TOM YHUCJIE U C UCIIOIb30BAHUEM
anmapara anreOpsl. Pemats npukiaaHble
3a[]a4, CBA3aHHbIC C HAXOKICHUEM
TF€OMETPUUECKUX BEIINYUH

MHororpansau
KH

CucremaTuzanus 3HaHUN:
MHOrorpaHHuK U €ro 3J1€MeHTBI.
[upamupa. Buasl nupamu.
IIpaBunbHas mupamua. [Ipusma.
[IpsiMast ¥ HaKJIOHHAS IPU3MBL.
IIpaBunbHas npusma. [Ipamon
napajuieJIenuIe], IpsiMOyroJIbHbIN
napasuienenunes, Kyo. Boeimykisie

PaboTtath ¢ yaeOHUKOM: 3a/1aBaTh BOTPOCHI,
JIeNaTh 3aMeYaHusi, KOMMEHTapHUH.
AHanu3upoBarth penieHue 3agaun. Pucosats
BBINTYKJIbIE MHOTOTPaHHUKH C 33JaHHBIMU
CBOMCTBaMH; BOCCTaHABIMBATH OO BH/T
BBIITYKJIOTO MHOTOTPAaHHUKA M0 JIBYM €T0
npoekuusM. JlokazbiBaTh CBOMCTBA
BBINTYKJIOTO MHOTOTpaHHUKA. PrcoBaTh




MHOTrorpaHHuku. Teopema Ditepa.
HpaBI/IHBHBIe 1 NOJIYIIPABUJIBHLBIC
MHOTOI'paHHUKHA

BBIITYKJIbIE MHOIOTPAHHUKH C Pa3HOU
SUIEPOBOM XapAKTEPUCTUKOM; UCCIIEIOBATh
BO3MOJKHOCTH ITOJIY4E€HUS pe3yibTaTa Ipu
BapbUPOBAHNUHU JTAaHHBIX. /J0Ka3bIBaThH
CBOMCTBA IIpaBUJIbHBIX MHOT'OI'PaHHUKOB.
IInanupoBaTh NOCTPOEHUE IPABUIIBHBIX
MHOT'OIrPaHHUKOB Ha MMOBCPXHOCTAX APYIrUX
IMMpaBHUJIbHBIX MHOT'OI'PaHHUKOB

Bekrops! B 12 | [lonsTHe BEKTOpa HA INIOCKOCTH U | AKTYaJIM3UPOBATh (DAKTHI U METO/IBI
IIPOCTPAHCTBE B nipocTpanctBe. Cymma u IUIAHUMETPUH, PEIIEBAHTHBIE TEME,
Pa3HOCTh BEKTOPOB, IPaBUIIO IPOBOAUTH aHaioruu. OnepupoBarb
napajuiesienunes1a, yMHOKEHHE MOHITHUSIMU: BEKTOP Ha IJIOCKOCTH U B
BEKTOpa Ha YUCIIO, Pa3JIOkKEHUE IIPOCTPAHCTBE; KOMILJIAHAPHBIE BEKTOPBI.
BEKTOpa 1o 6a3ucy Tpéx BekTopoB, | [IpuBoauTh npumeps! GU3nUECKUX
HE JIeKaIINX B OJTHOM MIOCKOCTH. BEKTOPHBIX Beln4ynH. OcBauBaTh MpaBuiia
CkansipHO€ MPOU3BENICHUE, BBITIOJIHEHHS JEMCTBUM CIOKEHUS U
BBIYMCIIEHUE YTJIa MEXTY BBIYMTAHUS BEKTOPOB, YMHOKEHHSI BEKTOpa
BEKTOpaMH B POCTPAHCTBE. Ha yncio. Joka3piBaTh IpU3HAK
[IpocTeimue 3a7a4un ¢ BEKTOPAMH | KOMIUTAHAPHOCTH TPEX BEKTOPOB.
Jloka3bpIBaTh TEOPEMY O Pa3JI0KEHUU
J000r0 BEKTOpa M0 TPEM JaHHBIM
HEKOMIUITAHAPHBIM BEKTOPAM
5 O6o001aroniee NOBTOPEHHE Pemats crepeoMerprueckue 3a1auu Ha

MOHSTUI U METOJIOB Kypca
reomerpun 10 kiacca,
cucrtemaTusanus 3Hanuil. Mcropus
pPa3BUTHS CTEPEOMETPUU KaK HAYKH
U €€ POJIb B Pa3BUTUH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHIA

JI0Ka3aTeNbCTBO MAaTEMaTHYECKUX
OTHOLICHWM, HAX0KIEHUE T€OMETPUYECKUX
BEJIMYMH (AJIMH, YIIIOB, IJIOIIAJEH,
00bEMOB). Mcrionp30BaTh MpH pelieHun
CTEPEOMETPUYECKUX 3a/1a4
IUTAHUMETPUYECKUE (PAKThl K METOIbI.
ITpoBOIUTH JIOTUYECKH KOPPEKTHBIE
JIOKa3aTeNbHbIE PACCYXKACHUS IIPU PELICHUU
CTEPEOMETPUYECKUX U IUTAHUMETPUUECKUX
3aga4. CpaBHUBATH U aHAJIM3UPOBATH
pEalIbHbIE CUTYallu! U BBISIBIISTD
BO3MOXHOCTb €€ MOJEIMPOBAHNS Ha SI3bIKE
reoMeTpuu. MozienupoBaTh peaibHyIO
CUTYaLMIO Ha SI3bIKE TEOMETPUU U
HCCJIE0BATh IOCTPOEHHBIE MOJIENH, B TOM
YKCIIE U C UCIIOJIb30BAHUEM alIapara
anreOpsl. Mcnonp30BaTh KOMIBbIOTEPHbBIE
IIPOrpaMMBI Ipy penieHuy 3anad. [lomyuats
IIPEJICTaBICHUE O TEOMETPUH KaK O
pa3BHBaroIIEHCcs HayKe, HCCIIENYIOIIEN
OKpYKaIOIHUK{ MUP, CBI3aHHOM C
peasbHBIMU 00BEKTaMH, TOMOTaIOIIeN
PELINTD pEANIbHBIEC KU3HEHHBIE CUTYAIUH O
POJI CTEPEOMETPUH B PA3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TeXHOJoruil. CpaBHUBATh U
AQHAJIN3UPOBATDH YTBEPKIACHUS C LIETIBIO
BBISIBJICHUSI JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX paccyxkaeHuil. Mccanenosars




NOCTPOEHHbIE MoJienu. Mcnonp30BaTh
1 (POBBIE PECYPCHI
OBUIEE 102
KOJIMYECTB
O YACOB 110
[MPOI'PAMM
E
11 KIIACC
Haumenosan | Komnn OcHOBHOE coziepKaHue OCHOBHBIE BUJIBI IEATEIHLHOCTHA
ue pazjiena | 4ecTB 00yyarouxcst
(Temsl) 0
Kypca 4acoB
AHanuTnyecka 15 | IloBTOpeHME: KOOPAUHATHI BEKTOpa | AKTYalnu3upoBaTh (PAKTHI U METObI
ST TEOMETPHS Ha MJIOCKOCTH U B TIPOCTPAHCTRE, MJIAHUMETPUH, pETIEBAaHTHBIE TEME,
CKaJSIPHOE TTPOU3BEICHUE MPOBOIUTH aHANOTUU. CBOIUTH JEUCTBUSA C
BEKTOPOB, BHIYUCIICHHE YTJIa BEKTOPAMH K aHAJIOTUYHBIM JIEHCTBUSIM C UX
MEX/Ty BEKTOpaMH B IPOCTPAHCTBE. | KOOPAMHATAMHU. BCTIOMHUTE onpeieneHne
YpaBHeHHE NPSIMOi, TPOXOJAIIECH | CKaJIPHOTO YMHOKEHHUS U €r0 CBOMCTBA.
4yepe3 JABE TOUKH. Y paBHEHHE BBIYUCIATE ¢ TOMOIIBIO CKASIPHOTO
TIJIOCKOCTH, HOPMaJlh, YpaBHEHUE YMHOEHUS JJIMHBI BEKTOPOB, YTJIBI MEXTY
IIJIOCKOCTH B OTpe3Kax. BEeKTopHOE | HUMM, YCTAHABIMBATH MEPIEHIUKYIAPHOCTh
npousBenieHue. JInHenHpIe BEKTOPOB. BBIBOIUTH YypaBHEHHE IOCKOCTH
HEpaBEHCTBA, IMHEWHOE u GOopMyIy paccTOSIHUSA OT TOUKH JI0
MIPOrpaMMHUPOBAHUE. IJIOCKOCTH. Pemrars 3agauun, coueras
AHAJIUTUYECKUE METOJbI pacuéra KOOPJMHATHBIA U BEKTOPHBIA METOIBI.
yria Mexay NpsSMbIMH U [IpoBOAUTH JTIOTUYECKH KOPPEKTHBIE
IJIOCKOCTSIMU B MHOTOIPaHHUKAX. | JOKA3aTeJIbHbIE PACCYKICHHS IIPU PELICHUN
dopmyna pacCTOSIHUA OT TOUKH JI0 | TEOMETPUUYECKUX 3a]a4 Ha IPUMEHEHUE
IJIOCKOCTH B KOOPJUHATAX. BEKTOPHOKOOPIMHATHOIO METOAA
Haxosx/ieHne paccTosHUM OT TOUKM | AHAJIU3UPOBATH U MOJEIUPOBAThH HA S3bIKE
JI0 TIJIOCKOCTH B KyOe U F€OMETPHUH peabHbIE CUTYallUH, CBA3aHHbIE
NIPaBUJIbHOM ITUPaAMUJIE BEKTOpAaMHU U KoopAuHaTaMmu. MccienoBarh
MIOCTPOEHHBIE MOJIETH, B TOM YUCIIE U C
UCII0JIb30BaHUEM armapara anreOpbl.
Hcnonb30BaTh KOMIBIOTEPHBIE IPOTPAMMBI.
3HAKOMHUTBHCS C UCTOPHUEHN pa3BUTHUSA
MaTE€MAaTHKU
[ToBTOpEHuUe, 15 | CeueHuss MHOTOTPaHHUKOB: Crpouts ceuenus. Pematb
o0o01eHune u CTaHJapTHbIE MHOTOTPaHHUKH, CTEPEOMETPUUECKHE 3aa4H Ha
cUcTeMaTu3all METOJ] CJIEJIOB, CTAHIAPTHBIE JI0Ka3aTelIbCTBO MATEMAaTHUYECKUX
us 3HAaHUU IJIOCKOCTH, TIEPECEYEHUS MPSAMBIX | OTHOLIEHUN, HAX0XKIECHUE T€OMETPUUECKUX
u ockocrei. [lapannensHbie BEJIMYUH (JJTUH, YTJI0B, IJIOMAACH,
NPsIMBIE U TUIOCKOCTH: 00pEMoB). Mcnonb30Bath Mpu pelieHnu
napajijieIbHble CEUEHUs, PacCUET CTEPEOMETPUUECKHX 3a/1a4
OTHOILIEHUMN, YTl MEKTY TUTAHUMETPUIECKHe (PaKThl U METOMBI.
CKPEUIUBAIOIINMUCS TPSIMBIMHU. [IpoBOAUTH TOTUUECKH KOPPEKTHBIE
[lepnenqukynsipHbIe IPSMBIE U JI0OKa3aTelIbHbIE PACCYXICHUS MPU PEIICHUH
MJIOCKOCTH: CTaHAAPTHBIE Tapbl cTepeoMeTpuueckux 3anad. CpaBHUBATh U
MEePIEHIUKYISIPHBIX IUNIOCKOCTEW U | aHAJTM3UPOBATh PEAJIbHbIE CUTYALUH U




MPSIMBIX, CAMMETPHH
MHOTOI'PaHHUKOB, TEOPEMA O TPEX
MEePICHIUKYIIAPaX, BEIYHCICHUS
JUIMH B MHOTOTpPaHHHKAX.
[ToBTOpenue: momanu
MHOTOYTOJILHUKOB, (POPMYIIBI JJIsI
TUTOIIAIeH, COOOpaKeHHUS 1T0T00US.
[Lnomanu ceuennit
MHOTOT'PaHHHUKOB: TUIOIIAIN
IOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUS MOI00us

BBISIBJIAITH BO3MOKHOCTB €€ MOJCINPOBAHUS
Ha s3bIKE reoMeTpuu. MonenupoBars
pEaNbHYIO CUTYALUIO Ha SI3bIKE TE€OMETPUU U
UCCIIEN0BAaTh IIOCTPOCHHBIE MOJENH, B TOM
YHCJIE U C UCIIOJIb30BAHUEM allllapara
anredpsl. Mcrnonb30BaTh KOMIBIOTEPHbBIE
IIPOrpaMMBbI IIPH PELICHUH 3a1a4

O6BéM 17 | O6wém Tena. OO6BEM CB00OIHO OnIEpUpPOBATh MOHATUAMU: 00BEM

MHOTOTpaHHUK MPSIMOYT OJIbHOTO Tena, 00bEM IPSIMOYTOJILHOTO

a napajuienenuneaa. 3ajauu oo napauienenunena. ®opmynupoBaTh
yIBOE€HUU Ky0a, 0 KBajpaType OCHOBHbIE CBOCTBa 00bEMOB. JloKa3bIBaTh
Ky0a; O TPUCEKIINH yTJIa. TeopemMy 00 00BEME PSAMOYTOJILHOTO
CrepeoMeTrpuueckue 3aauu, napajuiejenunesa, CIeCTBAs U3 Hee.
CBsI3aHHbBIE C 00BEMOM Pa3pe3aTe MHOTOIpaHHUKH, IEPEKIA/IBIBATH
MPSIMOYT OJIbHOTO yactu. PemaTh crepeoMerpuueckue 3a1auu,
napamnenenunena. [Ipuknagaeie CBSI3aHHBIE C BBIUHUCIIEHHEM 00bEMa
3a/1auM, CBSI3aHHbIE C BBIYUCIICHUEM | IPSIMOYTOJIBHOTO Napasuiesienunena,
00BEMa IPSIMOYTOJILHOTO npu3Mbl. CpaBHUBATh M AHAJIU3UPOBATH
napajuienenunena. O6bEM MpsMON | YTBEPKJIEHUS C 1I€JIbIO BBISBICHUS
npu3Mbl. CTepeoMeTprudecKue JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
3a/1a4¥, CBSA3aHHBIE C BBIYMCICHUEM | PaCCYXJICHUN. AHATU3UPOBATh U
00BEMOB MPSAMOIl IPU3MBI. MOJEJIMPOBATH HA S3BIKE T€OMETPUU
[Ipuknanueie 3ana4n, cBsI3aHHbIE C | peajbHbIE CUTYAIlUH, CBSI3aHHBIE C 00BEMOM
00BEMOM MPSAMOIA TPU3MBI. MPSIMOYTOJIBHOTO MapajuIeNenuIe a,
Boruncnenue o0bEMOB Tel ¢ npu3Msbl, nupamusl. McecnenoBarsb
MIOMOILIBIO ONPEAEIIEHHOIO IIOCTPOEHHBIE MOJIEIH, B TOM YHUCIIE U C
uHTerpana. O6bEM HaKJIOHHOMN MCII0JIb30BaHUEM armapara anreOpbl.
npu3Msbl, nupamuasl. Dopmyina BBIBOINTE OCHOBHYIO MHTETPAJIbHYIO
00bpéma nupamuipl. OTHOIICHHE dbopMyny JUIsl BBIYUCIEHUS 00BEMOB Tell.
00beMOB mupaMu/ ¢ oOuM yriioMm. | JlokaseiBath Teopemy 00 00bEMe
CrepeomeTrpuyeckue 3a/1auu, HAKJIOHHOM IpU3MBbI HA IpUMEpPE
CBsI3aHHBIE C 00bEMaMU HAKJIOHHOM | TPEyroJIbHOM MPU3MBI U JIJIsl IPOU3BOJILHOM
npu3Mbl, nupaMusl. [Ipukinagasie | npusmsl. JJokasbiBaTh Teopemy: 00 00bEME
3amaun 1o Teme «OO0BEMBI T, nUpaMuIbl, GOPMYIUPOBATh CIEACTBUS U3
CBsI3aHHBIE C 00bEMOM HAKIIOHHOW | Hee: 00bEM yCeuEHHOM MUpaMUIbI.
npu3Mbl, nupaMusl. [Ipumenenne | BeiBoauTh hopmysy /Ui BBIYHCICHUS
00BEMOB. Briuucienue pacctosiuusi | 00bEMOB yCeuE€HHOM MUPaMUIbI
JI0 TIJIOCKOCTHU

Tena 24 | llunuHIpuyeckas MOBEPXHOCTb, CB0060HO OnepUpPOBATh MOHATUAMMU:

BpaIllCHUS oOpasyromue UINHAPHYECKON LWIMHIPUYECKask TOBEPXHOCTD, IMIHHIP.

nosepxHoctu. Humunap. Ipsmoit
Kpyrosol uuinusap. [nomans
MOBEPXHOCTU LUITUHIPA.
Konunueckas moBepXHOCTb,
o0Opa3yroline KOHHIeCKOM
nosepxHoctu. Konyc. Ceuenune
KOHYCa IIOCKOCTBIO,
napajieIbHON MI0CKOCTH

N3yuaTh criocoObl MOTydeHHs
LUJIUHAPUYECKON ITOBEPXHOCTH, IUIUHAPA.
N300pakaTh LHIMHJIP U €70 CEUEHUS
II0CKOCThI0. CBOOOIHO ONIEepUpoOBaTh
MOHATUSAMU: KOHUYECKAs IOBEPXHOCTD,
KOHYC, YC€YEHHBIN KOHyc. M3yyaTs
CHOCOOBI MOJTY4YEeHUsI KOHUYECKON
NOBEPXHOCTH, KOHYyca. M300paxaTh KOHYC U




OCHOBaHMS. Y CEYEHHBIN KOHYC.
N3o06pakenue KOHYCOB U
yCe4E€HHBIX KOHYCOB. [limomans
OOKOBOI TOBEPXHOCTHU M MOJHON
MOBEPXHOCTH KOHYCA.
CrepeomeTpuiecKkue 3a1aui Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
IIOCTPOCHUEM CEYEHUN LUIUHAPA,
koHyca. [Ipuknaansie 3a1auu,
cBsA3aHHble ¢ nuaHApoM. Chepa u
mrap. Ilepeceuenue cdepsl u mapa
¢ mockocThio. Kacanue mapa u
cdepsl IIockocThi0. Bug u
n300pakeHue mapa. Y paBHEHHUE
ctepsl. [Lnomans cdepor u e€
yactei. CuUMMeTpHs cepbl U
mapa. CTepeoMeTpruyecKue 3a1aun
Ha JIOKa3aTeJIbCTBO M BHIYHCIICHUE,
CBsI3aHHBIE CO Cepoii U mapom,
MOCTPOCHUEM UX CEUEHUI
IockocThio. [Ipukianasie 3a1aumn,
CBsI3aHHBIE CO c(pepoit u mapom.
[ToBTOpEHUE: OKPYKHOCTH HA
MJIOCKOCTH, BBIYUCIICHUS B
OKPY>KHOCTH, CTaHJJapTHBIE
nonoOus. Pasnnynsie KoMOMHAIINT
TEJ BpallleHUsl © MHOTOTPaHHHUKOB.
3agauu 1o TeMme «Tema n
MMOBEPXHOCTH BpAIICHUSD)

€ro Ce4eHUs IIOCKOCTBIO, IPOXOAAILEH
4yepes3 0Ch, U IJII0CKOCTBIO,
MEPIECHINKYIISIPHON K OCH. BpIBOAUTH
(bOpMYyITBI TSI BBIYUCIICHUSI OOKOBOM U
IIOJIHOY ITOBEPXHOCTEH TEJ BPALLICHHUSL.
Pemath crepeomerpuueckue 3a1auu,
CBSA3aHHbIE C T€JIAMU BpPALCHMUS,
HAXO0JICHUEM TUTOIIA i OOKOBOU M MOJIHOM
MOBEPXHOCTHU, IOCTPOEHUEM CEUEHUIL.
Hcnonb30BaTh IpH pellieHnH 3a1a4
TUTAHUMETPUIECKHE (DAKTHl U METOBI.
CpaBHHMBATH U aHAJU3UPOBATH YTBEPKIACHUS
C 1IEJIBIO BBISIBJICHUS JIOTUYECKHU
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxJIeHnil. AHaIU3UPOBaTh U
MOJIETTUPOBATH Ha SI3bIKE T€OMETPUH
peasibHbIe CUTYalllH, CBSI3aHHbIE C KOHYCOM
U IuMHApoM. McenenoBats NOCTPOEHHBIE
MOJIETIH, B TOM UHUCJI€ U C UCTIOJIb30BAaHHEM
anmnapara ajreopsl AKTyallu3upoBaTh
(hakThl 1 METOJIBI TFITAHUMETPHH,
pelieBaHTHbIE TEME, MPOBOIUTH aHAJIOTHH.
CB00OIHO onIepHpOBaTh MOHATUAMU: cepa
U 11ap, LEHTP, paanuyc, IuaMeTp cdepol U
mapa. MccnenoBarh B3auMHOE
pacrnosokeHue cepbl U MIOCKOCTH.
DopMyIUpOBaTh OMPEACIICHUE KacaTeIbHOM
IJIOCKOCTH K cdepe. Jloka3bIBaTh TEOPEMBI O
CBOICTBE M MPHU3HAKE KacaTeJIbHON
IJI0CKOCTH. BriBOoaUTH popmymy amns
BBIUMCIICHUS IUIOMAIH chephl yepes paanyc
cdepsl. Pemats ctepeomeTpruyeckue
3ajauu, CBI3aHHbIE CO c(hepoit U mapom,
HaXO0XJIeHHUEeM IuIomaau chepsl U e€ yacTeu,
MIOCTPOCHUEM CEUEeHUI cepbl U mapa.
AHanu3upoBaTh U MOJCIMPOBATH HA A3BIKE
F€OMETPHUH peaIbHbIE CUTYalluU, CBI3aHHbIE
¢ mapom u cepoit. Pemate nmpocTsie
3aJ1a4i, B KOTOPBIX GUTYPUPYIOT
KOMOHMHAIINH TeJ BpallleHUs U
MHOT'OIpaHHUKOB. M cronbp30BatTh pu
pellleHnH 3a1a4, CBA3aHHbIX O cepoil u
1apom, MiaHuMeTpudeckue GakTol U
MeTonbl. PemaTs crepeoMerpuueckue
3a/1a4M, CBSI3aHHBIE C TeJIaMU BpPALCHUS,
IIOCTPOCHHUEM CE€YEHMH TEN BPAIIEHHUs, C
KOMOHMHAIIMSIMH T€J BPAIICHUS U
MHOTOIPaHHUKOB. [IpOBOIUTE JOrHYECKU
KOPPEKTHBIE I0Ka3aTEIbHbIE PACCYKICHUS
P PELLIEHNH T€OMETPUUYECKUX 3a]1aY,
CBSI3aHHBIX C MEPIEHIUKYISIPHOCTBIO
MJIOCKOCTE. AHAIM3UPOBATH U




MOJEJIMPOBATH HA SA3BIKE T€OMETPUU
peabHbIE CUTYallu!, CBA3aHHBIC C
MHOrorpanHukamu. MccienoBars
IIOCTPOEHHBIE MOJIEIIH, B TOM YHCIIE U C
UCII0JIb30BAHUEM alIapaTa ajreopsl.

IInomangu
MMOBEPXHOCTHU U
00BEMBI
KPYTJIBIX TEJ

O0béM nmmuHapa. Teopema 00
00bEME MPSAMOTO HMJIMHIPA.
[Tnomaam 60KOBOH U MOTHOMN
TIOBEPXHOCTH IMIJIMHIPA.
Brrancnenue 00bEMOB TeI ¢
MTOMOIIBIO ONIPENETEHHOTO
uHTerpaina. O6bEM KoHyca.
[Tnomaan 60K0BOM M MOJTHOM
MTOBEPXHOCTH KOHYCA.
CrepeomMeTpuiecKkue 3a/1auu,
CBSI3aHHBIC C BEIYHCICHUEM
00BEMOB IIMIIMHPA, KOHYCA.
[IpuknagHeie 3a1a4n Mo TeMe
«O06BEMBI U TIIOMATN
noBepxHoctel Ten. O0béM 1mapa u
apoBOTO cekTopa. Teopema 00
00béme mapa. [nomanp chepsl.
CrepeomeTpuyecKue 3a1auu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB 11apa, MapoBOTO
CErMEHTA, I1apOBOr0 CEKTOPA.
[Ipuknanueie 3a1a4u M0 TEME
«OO0BEMBI TE», CB3AHHBIE C
00BEMOM I1apa H IUIOIIAIbI0
cdepbl. COOTHOLICHUS MEXKTY
IUIOMIA/IIMU IOBEPXHOCTEH U
00BéMaMHu ITIOJOOHBIX TE.
[TongoGHbIe Tesa B MPOCTPAHCTBE.
N3menenue o0bEMa rpu mo00uu.
CrepeoMeTrpHuueckue 3aauu,
CBSI3aHHBIE C BHIYMCIICHUEM
00BEMOB TeJ U IUIoLIaIei
MMOBEPXHOCTEUN

CB000HO OTIEPUPOBATH MOHATUSIMH: O0BEM
Tena, MJI0UIa/lb OBEPXHOCTH.
DopMyIHpOBATH OCHOBHBIE CBOMCTBA
00BEMOB. JloKka3bpIBaTh TEOpEMBI: 00 00BEME
HWIMHJpaA; 00 00béMe KoHYyca. BeiBoauTh
(bopMyIbI [UTsS BEIYHUCICHUS 00bEMA
yceu€HHOTOo KoHyca. MccnenoBars
IIOCTPOEHHBIE MOJIENH, B TOM YHCIIE U C
MCII0JIb30BaHUEM anmapara aareOpsl. 3HaTh
BO3MOYKHOCTH PEIICHUs 3a]1a4 Ha
IIOCTPOEHUE LUPKYJIEM U JIMHEUKOM, O
KJIACCHUUYECKUX Hepa3pelIMMbIX 3a/1a4ax.
CB0060HO OTIEPUPOBATH MOHATHIMHU:
IapOBOM CETMEHT, IIAPOBOM CIIOH, IApOBOil
CEKTOp, OCHOBAHUE 1 BHICOTA CErMEHTA,
OCHOBAHHUE U BBICOTA LIAPOBOTO CIIOS.
BreiBoauTth popMyIibl 17151 HAX0XKIEHUS
00BEMOB 11aPOBOT0 CETMEHTA, IIaPOBOTO
CEeKTOpa, Iomaau cepsl. Jloka3pBaTh
Teopemy 00 00bEMe mapa. PermaTh
CTEpEOMETPUYECKHE 3aaUll, CBA3AHHBIE C
00BEMOM 11apa, MIAPOBOIO CETMEHTA,
IIAPOBOT'O CEKTOPA, IJIOLIA/IBIO CPEPHI.
CpaBHMBATh U aHATU3UPOBATH YTBEPKACHUS
C LIEJIbIO BBISABICHMS JTIOTHYECKH
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxJaeHuil. AHaAIU3UPOBaTh U
MOJIeJIMPOBATh HA SI3bIKE FEOMETPUH
peasbHble CUTYalH, CBA3aHHbIE C 00bEMOM
11apa, I1apoBOT0 CErMEHTa, IIapOBOT'0
CerMeHTa, MIomaapo chepbl. CBOOOAHO
OIepUPOBATh NOHATHEM: MIOJI00HBIE TETA B
IPOCTPaHCTBE. BRIUHCIATH 00BEMBI TET C
HOMOILBIO OTIPEIeIEHHOIO UHTErpaa.
Pemiate crepeomerpuueckue 3a1auu,
CBSI3aHHBIE C COOTHOIIECHUSMHU MEXIY
IUIOINASIMM TOBEpXHOCTEN 1 00BEMaMu
noJI00HBIX Tell. [IpoBOAMTE ToTHYecKH
KOPPEKTHBIE I0KA3aTEIbHBIE PACCYKICHUS
IIPY PELICHNN T€OMETPUUYECKUX 3a/1ad,
CBSI3aHHBIX C BBIYUCIIEHHEM 00BEMOB TeJ C
IIOMOUIBIO ONIPEAETIEHHOIO HHTETPAa,
HaXO0X/IEHUEM COOTHOLIEHUS MEKIY
IUIOINASIMU IOBEpXHOCTEH U 00BEMaMu
NOJIOOHBIX TeJI. AHAIU3UPOBATh U
MOJEIUPOBATh Ha SI3bIKE T€OMETPUH
pEaIbHbIE CUTYAllUH, CBA3aHHBIE C




00bEMaMU ¥ MOBEPXHOCTSIMU TeEJ, Ha
JIOKa3aTeNbCTBO U HA HAXOXKICHHUE
F€OMETPUYECKUX BEJIMYUH.

JBro>xeHust

JIBM>KEHHUsI MPOCTPaHCTBA.
OtobOpaxenus. [{BuxeHus u
paBeHcTBO Quryp. Odmue
CBOMCTBA IBIDKCHUN. BHUabl
JIBAKECHHM: ITapajuIeIbHbII
NEepPEeHOC, LIEHTPaIbHasi CHMMETPHS,
3epKaJibHasi CHMMETPHS, TIOBOPOT
BOKpyT npsimoi. [TpeoOpazoBanus

nono6us. [Ipsimas u chepa Ditnepa.

I'eomerpuueckue 3agaun Ha
MNPUMCHCHUC IBVIKCHUS

IIpuMeHATH NpaBUIIa BBIIOJHEHUS 1EHCTBUI
CJIO’KEHUSI ¥ BBIYUTAHUS BEKTOPOB,
YMHOEHUSI BEKTOpa Ha YHUCIIO MPHU
peuienuu 3a1a4. HaxoauTe KoopIMHATHI
BEKTOpa B JIAHHOM 0a3uce U CTPOUTH BEKTOP
10 €ro KoopauHaTaM. BcnoMHUTH
OTpe/ieTICHNEe CKAJIIPHOTO YMHOXEHUS U €T0
CBOMCTBA. BRIUHCIIATE C TOMONIBIO
CKaJIIPHOTO YMHOKEHHUS IJTUHBI BEKTOPOB,
YTJIbI MEXIY HUIMH, YCTaHABIIUBATh
MEePIEHINKYISIPHOCTH BEKTOPOB.
AHanu3upoBaTh U MOJICIIMPOBATH HA S3BIKE
TEOMETPHH peabHbIE CUTYaI[UH, CBSI3aHHbIE
¢ (PM3BUYECKUMHU BEKTOPHBIMU BETMYMHAMU
Hcnonp30Bath Mpu pelieHny 3a1ad,
CBSI3aHHBIX C BEKTOPaMH B TIPOCTPAHCTBE,
TJIaHUMETPUIECKHEe (DAaKThI U METOJIBI.
CB0060HO OTIEPUPOBATH MOHATHIMHU:
oToOpakeHUe MPOCTPAHCTBA Ha Cebs,
JIBIDKEHHE MMPOCTPAHCTBA; IICHTPAJIbHAS,
oceBasi M 3epKalibHasi CAMMETPUH,
napaJuleIbHBIN IEPEHOC; PAaBEHCTBO U
noao6ue ¢uryp. JlokazpBaTh yTBEPKIACHUS
0 TOM, YTO LIEHTpaJIbHAas, OceBasi U
3epKajbHasi CAMMETPUH, TapaljIeIbHbII
MEPEHOC SBJISIFOTCS IBHKEHUSIMHU.
BrimonusaTe npeoOpa3zoBaHus moao0usi.
OnepupoBaTh NOHATUSAMU: TIpsiMas U cdepa
Diinepa. Pemate reomeTpuyecKkue 3a1auu C
UCI0JIb30BaHUEM JABMKEeHUU. Mcnonbp3oBaTh
IIPU pEIICHUH 3324 JTBUKCHUS
MPOCTPAHCTBA U UX CBOMCTBA

IToBTOpEHME,
0000111EHHE U
CHCTEeMaTH3aIl
WS 3HAHUM
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O6o0maroriee MOBTOPEHUE
MOHSATUN U METOJIOB Kypca
reometrpun 10—11 knaccos,
cucteMaTtuianus 3Hanui. ctopust
Pa3BUTHS CTEPEOMETPUU KaK HAYKH
1 €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

Pemmats crepeoMerprueckue 3a1auu Ha
JI0KA3aTeIbCTBO MATEMATHUECKUX
OTHONICHH, HAX0K/IEHUE T€OMETPUUECKUX
BEJIMYUH (JJIUH, YTJI0B, IUIOMAACH,
00bEMOB). Mcnonb30BaTh mpu pelieHuu
CTEPEOMETPUUYECKUX 3a/1a4
TUTAHUMETPUIECKre (PaKThl U METO/IBI.
[IpoBOAUTH TOTUUECKH KOPPEKTHBIE
JI0Ka3aTelIbHbIE PACCYXICHUS MTPU PEIICHUH
CTEPEOMETPUUECKHX U TIIAaHUMETPUUECKUX
3ana4. CpaBHUBATh U aHAJIU3UPOBATH
pealibHbIe CUTYallu! U BBISIBIISITH
BO3MOJKHOCTb €€ MOJIETUPOBAHUs Ha SI3bIKE
reomeTpun. MoJenupoBaTh peanbHyIO
CUTYALIMIO Ha SI3bIKE TEOMETPUHU U
MCCJIEI0BaTh NOCTPOCHHBIE MOJIENH, B TOM
YHCJIE U C UCTIOJIH30BAaHUEM allapara




anreopsl. Mcnonp30BaTh KOMIBIOTEPHBIE
porpamMMsl Npu perieHuu 3agad. [lomydars
MIPEICTABJICHUE O TEOMETPUHU KaK O
Pa3BUBAIOILECICS HAYKE, UCCIEAYIOIIEN
OKpYXKAIOIHUKA MUP, CBI3aHHOM C
peasbHBIMU O0BEKTaMHU, IIOMOTAIOIICH
peUIuTh peasibHbIC KU3HEHHBIE CUTYaIlUU O
PO CTEPEOMETPHUH B Pa3BUTUU
COBPEMEHHBIX WHXEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOTUI

OBILEE 102
KOJIMYECTB
O YACOB T10
[TIPOTPAMM
E

OEJTEPAJIBHAS PABOYAA INPOI'PAMMA YYEBHOI'O KYPCA
«BEPOSTHOCTDb U CTATUCTHUKA»

MHHOACHUTEJBHASA 3AIITMCKA

VY4yeOHplli Kypc «BeposSTHOCTP M CTaTHCTHKa» YIIYOJEHHOTO YPOBHS —SIBJISICTCS
MIPOJIOJKEHUEM M PA3BUTHEM OJTHOMMEHHOTO y4eOHOIo Kypca yriryOJ€HHOTO ypOBHS Ha yPOBHE
cpemHero ooOmero oOpa3oBaHHS. YYEOHBIH Kypc TMpeaHa3HaueH g (OPMHUPOBAHHS Yy
oOyyaroumxcs CTaTUCTUYECKOW KyNbTYphl U TOHUMAaHHUS POJIM TEOPUU BEPOATHOCTEH Kak
MaTeMaTH4YeCKOr0 MHCTPYMEHTA ISl U3YYEHHUS CIy4ailHBIX COOBITUH, BEMYMH U TPOILIECCOB.
[Ipu u3ydyeHun kypca oOoramiaroTcsl MpeACTaBICHHsI 00y4YaroIUXCd O METOJaX HCCIeTOBaHUS
W3MEHUYMBOTO MHpa, Pa3BUBAETCA IOHMMAHUE 3HAYUMOCTH U OONIHOCTH MaTeMaTHYEeCKHX
METO/IOB TO3HaHHUA KaK HEOThEMJIEMOH 4YacTH COBPEMEHHOTO €CTECTBEHHO-HAYyYHOIO
MHUPOBO33PEHHUS.

CopnepxaHue yyeOHOro Kypca HAlpaBiCHO Ha 3aKpelieHue 3HAHUM, MOJIyYEHHBIX MPHU
M3YYEeHHUU Kypca Ha YpOBHE OCHOBHOIO oOmiero oOpa3oBaHusi, U Ha pa3BUTHE MPEICTaBICHUN O
CIIydailHbIX BEJIMYMHAX U B3aUMOCBS3SIX MEXKIY HUMH Ha BaXHBIX MPUMEPaX, CIOKEThl KOTOPBIX
MOYEPIHYTHI U3 OKpYXkKarolero Mupa. B pesynerate y obydaromuxcs J0HKHO chOpMUPOBATHCS
MpeJicTaBieHre O HauOoliee YHNOTPEOUTEIbHBIX M OOIIMX MAaTeMaTHYeCKUX MOJIEISIX,
UCIOJIb3YeMBbIX Ui ONHCAaHWS AaHTPOIOMETPUYECKHMX M JAeMOrpauuecKkux BeIHYHH,
MOTPEIIHOCTE B pa3iMyHble pPOJa HW3MEPEHHSX, UIMTENBHOCTH 0€30TKa3HOW paboThl
TEXHUYECKUX YCTPOWCTB, XapaKTEpPUCTUK MACCOBBIX SIBIEHUI M MPOILIECCOB B OOIIECTBE.
YueOHblii Kypc sBisieTcs 0a30if A7E OCBOEHHS BEPOSITHOCTHO-CTATUCTHUYECKUX METOJIOB,
HEOOXOIUMBIX CIEIUATHCTAaM HE TOJBKO MHKEHEPHBIX CIEIUATBHOCTEH, HO TaK)Ke COIMAbHBIX
U TICUXOJIOTUYECKHX, MOCKOJIbKY COBPEMEHHbIE OOIIECTBEHHbIE HAyKH B 3HAUUTEIHHOU Mepe
WCIOJIL3YIOT amnmapar aHanu3a OonbluX HaHHBIX. LleHTpanbHYyI0 dYacTh ydeOHOTO Kypca
3aHMMaeT oOCyXJeHHe 3aKoHa OonbIIuX Yucen — (YHIAMEHTATBHOTO 3aKOHA MPUPO/IBL,
HMMEIOIIEr0 MaTeMaTHYECKYI0 (popMaTHU3aIlHio.

B cooTBeTcTBHM ¢ yKa3aHHBIMH IIENISIMU B CTPYKType yueOHoro kypca «BeposTHOCTH U
CTaTHCTUKAa» Ha YIrIyONI€HHOM YpOBHE BBIJICNICHBI OCHOBHBIE COJEp)KATeIbHbIC JIMHUU:
«CrnydaiiHble COOBITHS M BEPOSATHOCTU» U «CllydaifHble BETMYMHBI U 3aKOH OOJIBIITUX YHCEI.




[ToMUMO OCHOBHBIX JIMHHNA B y4eOHBIH KypC BKIIOYCHBI JJIEMEHTHI TECOpUU TpadoB U
TEOPUU MHOKECTB, HEOOXOAUMBIE JUIsl TIOJTHOLIEHHOTO OCBOEHMSI MaTepHuaja JaHHOIO y4eOHOIo
Kypca M CMEXKHBIX MAaTEMaTHYECKIX YIeOHBIX KypCOB.

Conepxanmne nuHUM «CiydaiflHble COOBITHUS W BEPOATHOCTH» CIY)KUT OCHOBOHM st
(dbopMupoBaHHUA TPEACTABICHUNA O PpACIPEICICHUU BEPOSITHOCTEH MEXKIY 3HAYCHUSIMHU
CIIy4aliHbIX BEIMYHMH. Ba)KHyH0 4acTb B 3TOM COAEPKATEIbHOM JIMHUM 3aHUMACT HM3y4EHUE
F€OMETPUYECKOr0 M OMHOMHAJIBHOTO pACIpEAEICHU M 3HAKOMCTBO C HMX HENpPEpPhIBHBIMU
aHaJIOraMM — IOKa3aTeJbHbIM U HOPMAJIbHBIM PACIPEEICHUIMU

Tembl, cBSI3aHHBIE C HENPEPBIBHBIMU CIy4YailHBIMU BEJIMYMHAMHU U PACHpPEICIICHUSMU,
aKUEHTUPYIOT BHMMaHHME OOy4alolUXCs Ha ONHCAHMM U W3YYEHHUU CIIydalHBIX SIBICHUH C
MIOMOIIBI0 HENpepbIBHBIX (QYHKIUI. OCHOBHOE BHHUMAHHUE YIEISIeTCd IO0Ka3aTelIbHOMY H
HOPMAJIBHOMY PACIIPECIICHUM.

B ywyeOHOM Kypce mnpeaycMaTpUBaeTCsl O3HAKOMUTENIbHOE H3YYEHHUE CBSI3U MEXKIY
CIIydallHBIMHM BEJIMYMHAMHU M ONMCAaHUE ATON CBS3U C MOMOUIBI0 KOA(P(PUIIMEHTa KOPPEIALnuU U
€ro BBIOOPOYHOIO aHajora. OTH DJJIEMEHTHl COJAEp)KaHMSI pa3BUBAIOT TeMy «JlnarpaMMbl
pacceuBaHMs», H3YYEHHYIO Ha YpPOBHE OCHOBHOIO o00mIero oOpa3oBaHMs, U BO MHOIOM
OTMPAIOTCS Ha CBE/ICHUS U3 KypCOB alreOpbl U TEOMETPHUH.

Emé onun sneMeHT coaepkaHusi, KOTOPBIMA IpeiaraeTcsl Ha 03HaKOMHUTEIIEHOM YPOBHE
— TOCJIEI0BATENbHOCTh CITy4alHBIX HE3aBUCUMBIX COOBITHI, HACTYNAIOIIMUX B €AMHUILY BPEMEHHU.
O3HakOMJIEHHE C paclpelesieHUeM BEpOSITHOCTEM KOJIMYeCTBAa TaKUX COOBITMM HOCHUT
pa3BHUBAIOIIMN XapaKTep U SIBISIETCS aKTyaJbHBIM JUIsl OyIylInX aOUTYypUEHTOB, MOCTYMAIOIINX
Ha y4eOHble CIEHUaTbHOCTH, CBSI3aHHBbIE C OOILIECTBEHHBIMH HAyKaMH, IICUXOJOTHEeH u
YIPaBJICHUEM.

Ha u3yuyenue yue6HOro Kypca «BeposiTHOCTh M CTAaTHUCTHKa» Ha YriayOJIEGHHOM YpOBHE
otBoauTcs 68 yacoB: B 10 kmacce — 34 gaca (1 wac B Hegemo), B 11 kmacce — 34 yaca (1 gac B
HEJIEIIO).

COJEP)KAHUE OBYYEHUA
10 KVIACC

I'pad, cBs3ubIi rpad, mytu B rpade: nukisl 1 nenu. CTeneHb (BaJeHTHOCTD) BEPIIHHBI.
I'padsr Ha mmockocTH. JlepeBbs.

CrnyyaiiHble SKCIEPUMEHTHI (OMBITHI) M CIy4aiHble COOBITHS. DJIeMEHTapHbIe COOBITUS
(ucxonpl). BepoaTrHocTh ciiydallHOTO COOBITHS. BIM30CTh 4acTOTHI MU BEPOATHOCTH COOBITHHA.
CnyyaiiHble OTIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Onepanuu HaJl COOBITUSIMU: TIepecedeHne, 00beInHEHNE, TPOTUBOMOJIOKHBIE COOBITHUSI.
Juarpammsl Ditnepa. @opMyiia ClI0KEHHS BEPOSITHOCTEN.

VYcnoBHass ~ BEpOSTHOCTb.  YMHOXEHHE  BeposTHOCTed.  JlepeBo  ciydailHOTro
skcniepumenTta. @opmyia nonaHoi BepositHoctu. Dopmyna baiteca. HezaBrcumbie coObITHS.

bunapHblii cny4yaiiHbIi ONBIT (MCTIBITAHUE), YCTIeX U Heyaada. He3aBuCHMMbIEe UCTIBITAHUS.
Cepusi HE3aBUCHUMBIX HUCHBITAaHUN /10 mepBoro ycmexa. [lepectaHoBku u daxtopuan. Yucnio
coueranuil. Tpeyronpuuk [lackans. @opmyna OuHoma HeroToHa.

Cepuss He3aBUCHMBIX HcHbITaHUN bepHymin. CrnyuyaiiHelii BbIOOp M3 KOHEYHOM
COBOKYITHOCTH.

CnyuaitHas BenuunHa. PacrnpeneneHue BeposATHOCTeH. Jluarpamma pacrpeneneHHus.
Onepanuun  Haj ciaydyallHBIMU BenuuuMHamu. bunHapHas cnywailiHas BenuuuHa. [Ipumepst
pacripeielieHuil, B TOM YHCJIe FeOMETPHUUECKOe U OMHOMHUANIBHOE.

11 KJIIACC



CoBmecTHOE pacmpelieiieHue JABYX ClaydalHbIX BeluuuH. He3aBucuMmble CiydaiiHbIe
BEJIMYMHBI.

Maremaruueckoe OXUIAHME CilIydailHOM BenuuuHbl (pacrpenenenus). IIpumepsr
IIPUMEHEHHUS] MAaTEMaTU4YEeCKOTro OKUMJaHWs (cTpaxoBaHue, JoTepesd). MaTtemaTuueckoe
OXUlaHue OMHApHOM CIy4allHOW BETMYMHBI. MaTeMaTH4ecKoe OKUIAAHWE CYMMBI CIy4ailHBIX
BeIMYUH. MaTteMaTHueCcKoe 0’KUAaHNE TEOMETPUIECKOTO M OMHOMHAIIBHOTO PacHpeaeICHUN.

Jucnepcusi M CTaHAAPTHOE OTKJIOHEHHUE CIIy4allHOW BEJIMYMHBI (pacrlpeesieHus).
Jucriepcusi OMHAPHOW CIyYailHOW BEIMYMHBI. MaTeMaTHdecKoe OXKHUJAaHUE MPOHW3BEACHUS H
JHCIIEPCUSl CYMMBbl HE3aBUCHUMBIX CIIydailHbIX BeIMUYMH. /lucnepcus v cTaHIapTHOE OTKIOHEHUE
OMHOMMATIBHOTO pacrpeneneHus. Jucnepcuss u CTaHAapTHOE OTKIOHEHHE T€OMETPUYECKOTO
pacrpeneneHus.

HepasencrBo YeOpiméBa. Teopema YebObiméa. Teopema bepnymnu. 3akoH 060ablInx
yucen. Bpibopounslii Meron uccienoBaHuil. BwiGopounble XapakTepucTHKu. OleHUBaHUE
BEPOSITHOCTH COOBITHS 10 BBIOOPOUHBIM JaHHBIM. [IpoBepka MpocTEHIINX TUIIOTE3 C MOMOLUIBIO
M3YYEHHBIX pacIpeeIeHuN.

HenpepsiBHble citydaiinble BenuuuHbl. [IpuMmepsl. DyHKIHS IUIOTHOCTH BEPOSITHOCTU
pacnpeneneHusi. PaBHOMepHOe pacripeeleHHe W €ro CBOWCTBA. 3ajlauyM, NPUBOJAALIUE K
MMOKA3aTEIbHOMY pAaCIpENeNeHUI0. 3a/layd, IMPUBOALNIME K HOPMAJIBHOMY PACIPEICICHUIO.
OyHKIMS TUJIOTHOCTH BEPOSITHOCTH I0Ka3aTeIbHOTO pachnpeeseHusi, (yHKIHS IUIOTHOCTH
BEPOSITHOCTH HOPMaJIbHOTO pacnpezeneHus. DyHKIUsA IUIOTHOCTH M CBOMCTBA HOPMAaJIbHOTO
pacrpeneneHus.

[locnenoBaTenbHOCTh OJMHOYHBIX HE3aBUCUMBIX COOBITHI. 3anadyu, MPHUBOIAIINE K
pacnpenenenuto [Iyaccona.

KoBapmamust aByx ciy4aitHeix BennuuH. KoadduIMEHT JIHMHEWHOW KOppesiuu.
CoBmecTHBIC HAOMIOACHUS JABYX BeTU4WH. BeiOopounslil koddduiment koppensuuu. Pazmmune
MEXIYy JIMHEHHOW CBSI3bI0 W NMPUUMHHO-CIIEACTBEHHON CBA3BIO. JIMHEHas perpeccusi, METon
HaVMEHBIINX KBaJIpPaTOB.

INPEIMETHBIE PE3YJIbTATbBI

K xoniy 10 kiacca oOydaromuicss HAyquTCs:

CBOOOJIHO OTIEPUPOBATh MOHATUAMU: rpad, MIOCKU rpad, cBA3HBIN rpad, MyTh B rpade,
LeMb, [IUKI, JepEeBO, CTEIIEHb BEPIINHBIL, IEPEBO CIYYaHOTO SKCIIEPUMEHTA;

CBOOOJHO ONEpUPOBATH MOHITUSIMH: CIyJalHBIA HKCHEPUMEHT (OMBIT), CIy4aiiHOe
coOBbITHE, AJIEMEHTapHOE CiydyailHOe COOBbITHE (dNIEMEHTApHBIA HCXOJ) CIy4ailHOrO OIBITA,
HAXOJHUTh BEPOSITHOCTU COOBITUH B OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSMU;

HaxXoJUTh U (QOPMYIUPOBATH COOBITUS: TepecedeHne, oObeAMHEHNE TaHHBIX COOBITHIA,
coObITHE, TPOTHBOIOJIOKHOE JAAaHHOMY, HCIOJb30BaTh JUArpaMMbl Diiliepa, KOOPIUHATHYIO
OpsAMYI0 7S pelIeHds 3a7ad, [0Jb30BaThCcsl (OPMYION CIOKEHHS BEpPOSATHOCTEH s
BEPOSITHOCTEH JIBYX U TpeX CIydailHbIX COOBITUI;

OTIEpUPOBATh TMOHSATUSMHU: YCIOBHAS BEPOSITHOCTh, YMHOXXEHHE BEpOSITHOCTEM,
HE3aBHCHMBIE COOBITHS, IEPEBO CIYyYaitHOTO YKCIEPUMEHTa, HaX0AUTh BEPOSTHOCTU COOBITUH C
MOMOIIBI0 TIPaBUJIa YMHOXKEHUSI, IEpeBa CIy4alHOTO OIbITa, MCIOIb30BaTh (POPMYIy MOTHON
BeposATHOCTH, Gopmyny baiieca mpu pemienun 3a1ad, onpeneisiTh HE3aBUCUMOCTb COOBITHIA 110
dbopMyne W 1O OpraHM3alMk  CIyYalHOTO  OJKCIEPUMEHTa; MPUMEHSATh HU3YyUCHHbIE
KOMOMHATOpHBIE (POPMYIBI TSI TIEPEUHCIICHUSI AIIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITUMN
CIIy4aifHOTO OTIbITA, PEIIeHHUs 33724 [0 TEOPUU BEPOSATHOCTEIH;

CBOOOJHO OTIEPUPOBATH MOHATUSMU: OMHAPHBIN CITy4alHBIA OMBIT (UCIIBITAHKE), YCIIEX U
HeyJa4ya, HE3aBHCHMBIC WCIBITAHMS, CEpUsS WCIBITAHUN, HAXOJUTh BEPOSTHOCTU COOBITHUH: B
CepUHU UCTBITAHUI O TIEPBOTO yCreXa, B CepHH UCTIbITAaHUN bepHysuin, B OMbITE, CBI3aHHOM CO
ClIydaifHbIM BBIOOPOM M3 KOHEUHOM COBOKYITHOCTH;



CBOOOJHO  OMEpPHpPOBATh MOHITHSIMH:  CIydailHas  BeJIWYMHA, paclpeaciicHue
BEPOSATHOCTEH, IuarpamMma pacripeieiceHus, OMHapHas cCilydaiiHas BEIMYHMHA, T€OMETPHUECKOE,
OMHOMHUATBHOE PACIIPE/ICIICHHE.

K koniy 11 kiacca oOyyaromuiicss HAyYUTCA:

ONEpUPOBATh TOHATUSMU: COBMECTHOE pACIpEAEICHUE IBYX CIy4YallHbIX BEJIWYMH,
HCII0JIb30BATh TAOJUILy COBMECTHOIO PacpeesiEHUs IBYX CIIy4alHbIX BETUYMH ISl BbIICICHUS
pacnpezeneHus: Kaxa01 BeJIMUNHBI, ONPEe/ICHUs] HE3aBUCUMOCTH CIy4YaiiHbIX BEJIMYMH;

CBOOOJIHO OTIEPHPOBATH MOHATHEM MATEMATHUECKOTO OKHUIAHUS CITy4ailHOW BEITMYUHBI
(pacupenenenus), NMPUMEHATh CBOMCTBA MAaTEMaTHYECKOTO OKHUIAHUS IPU PEUICHUM 3ajad,
BBIYMCIISATH MATEMATUYECKOE 05KUJITaHNE OMHOMHAJILHOTO U TEOMETPUUECKOT0 PACIIPEIEICHMUI;

CBOOOJHO OIEPUPOBATH MOHATUSAMU: JUCIEPCHUS], CTAHAAPTHOE OTKIOHEHHE CIIy4allHOMN
BEJIMYMHBI, TPHUMEHATh CBOMCTBA IUCHEPCUU CIy4alHOW BEJWYMHBI (paclpeaeieHus) Mnpu
pElIeHUH 3a/ay, BBIYUCIATH JUCHEPCUI0 M CTaHJAPTHOE OTKJIOHEHHE TI€OMETPUYECKOro U
OMHOMHUAIBHOTO pacIpe/IeIeHHUI;

BBIYMCIIATH BBIOOPOYHBIE XapaKTEpPUCTUKU 10 JaHHOW BHIOOPKE U OLIEHHUBATh
XapaKTEPUCTUKN TE€HEPaJbHON COBOKYMHOCTH JaHHBIX IO BBIOOPOYHBIM XapaKTEPUCTHKAM.
OueHuBaTh BEPOSTHOCTU COOBITUM M MPOBEPSATH MPOCTEHIINE CTATUCTUYECKUE THUIOTE3bI,

IMOJIB3YACh U3YUCHHBIMHA PACTIPCACIICHUAMMA

TEMATHYECKOE INTAHUPOBAHUE

10 kaace
Haumenosan | Komnn OCHOBHOE cOJIep)KaHUE OCHOBHBIE BUIBI I€ATEILHOCTH
ve paszena | 4ecTB 00ydJaronuxcs
(Tempr) 0
Kypca JacoB
DNeMEeHTHI 3 I'pad, cBsa3HbIN Tpad, [IpenctaBisiTh OOBEKTHI U CBSA3U MEKIY

Teopuu rpadon

IpEeCTaBICHUE 33/1a4l C TOMOIIbIO
rpada. CrerneHpb (BaJICHTHOCTB)
BepiuHbL. [1yTh B rpade. Llenu u
UKJIbL. ['padpl Ha IIIOCKOCTH.
JepeBo ciiydailHOTO 3KCIIEpUMEHTA

HUMU C MOMOIIBIO Ipada, HaXOAUTh MYTU
MeX 1y BepuinHamu rpada. Boiaensts B
rpade uenu 1 mukIibl. CTPOUTH JEPEBO MO
OTIMCAHUIO CITYYailHOTO OTIBITA, OMUCHIBATH
citydaiiHble COOBITHS B TEpPMUHAX JIEPEBa.
Pematsb 3agauu ¢ nomouisio rpados

Cnyuaiinble 3 CrydaiiHble SKCIIEpUMEHTBI Beiienare u onuchBaTh ciydaiiHble

OTIBITBI, (OmBITHI) U ciTydaiiHbIE COOBITHSL. COOBITHUS B CIy4aifHOM OIIBITE.

cllyyaiiHble OneMeHTapHble COOBITHS (MCX0/1bl). | DOPMYIMPOBATH YCIOBUS IPOBEACHUS

COOBITHS U BeposTHOCTB citydaiiHOTO cilyyaifHoro omneita. Haxoaute BeposiTHOCTH

BEPOSATHOCTH coObITus. BeposTHOCTH COOBITHI B | COOBITHIA B OIBITAX C PABHOBO3MO>KHBIMU

COOBITHI OIBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU UCXOAaMU
3JIEMEHTAPHBIMU COOBITUAMU

Onepanuu Haz 5 Ilepeceuenne, 06beAMHEHNE Hcnosp30Bath AuarpaMmsl Disepa u

MHOECTBAMU
U COOBITUSAMU.
CnoxxeHue u

MHOYECTB U COOBITHIA,
IPOTUBOMOJIOKHBIE COOBITHS.
DopMmyIa ci10KEHUSA BEPOSITHOCTEN

BepOaJIbHOE ONMMCAaHUE COOBITUH MPU
BBITOJIHEHUH ONlepaluii HaJl COOBITHSMM.
OneHnBaTh U3MEHEHUE BEPOSATHOCTEN

YMHOKEHHUE VYcnoBHas BEPOATHOCTD. COOBITHII 110 Mepe HACTYIICHUS APYTUX
BEPOSATHOCTEM. YMHOXEHUE BEPOSITHOCTEH. coOBITUH B CiTydyaifHOM ombITe. PemaTs
YcnoBHas dopmysia yCIOBHOM BEPOSITHOCTU. | 3aa4H, B TOM YHUCJIE C UCIOJIb30BAHUEM
BEPOSITHOCTA. dopmyiia MOJHOK BEPOATHOCTH. JepeBa CIy4aitHOTO OTbITa, POPMYI
HezaBpucumeie ®opmyna baiieca. HezaBucumbie CJIOKEHUS U YMHOKEHUS BEPOATHOCTEN

CcOOBITUA

CcOOBITUSI




DneMeHTbI 4 Komb6unaTopHoe npaBuiio DopMynHMpoBaTh U T0Ka3bIBaTh
KOMOMHATOPHK ymMHOkeHus. [lepecranoBku u KoMOuHaTopHbIe (pakThl. Micnonp30BaTh
u ¢axTopuain. Uuciao coyeTaHuii. IIPaBUJIO YMHOXEHUS, U3y4YCHHbIE
Tpeyrosbnauk Iackansa. @opmyna KOMOUHATOPHBIE (POPMYIIBI IS
6unoma Herotona [IEPEUYHCIICHUS DJIEMEHTOB Pa3InYHbIX
MHOECTB, B TOM YHCJIE JIEMEHTAPHBIX
COOBITHI B CIy4ailHOM OTIBITE.
[Tonmp3oBatbest GOPMYIIOH U TPEYrOIBHIUKOM
[Tackans nys onpenencHus Ynucia
coueranuil. [IpumensaTs popmyny OmHOMA
HproTona asis npeoOpa3zoBaHus BRIpaXEHUN
Cepun ) bunapHsIii cy4aiiHBIN ONBIT Pa30buBath ciokHbIE SKCIIEPUMEHTHI Ha
IIOCJIEOBATEIb (ucnblTaHKe), ycIeX U Heynaya. OT/CJIbHBIC UCIIBITaHMS. Pemars 3agaun Ha
HBIX HezaBucumsblie ucnbitanus. Cepusi | OMCK BEpOSTHOCTEN COOBITUI B CEpUn
HCIIBITAaHUH. HE3aBUCHUMBIX HCIIBITAHUN 110 WCIIBITAaHUI J0 IIEPBOTO yCIIEXa U B CEpUAX
Hcnbitanus nepBoro ycnexa. Cepus UCIIBITaHUN bepHyIH, a Takke B ONbITax CO
beprymn. HE3aBUCHUMBIX HCIIBITAHUN CIIy4aliHbIM BBIOOPOM M3 KOHEUHOM
Crny4aiiHbIi bepnymu. CnyyaitHsiii BEIOOD U3 COBOKYITHOCTH C UCIIOJIb30BaHUEM
BBIOOD U3 KOHEYHON COBOKYITHOCTH. KOMOHMHATOPHBIX (hakTOB U (GOopMyJ, B TOM
KOHEYHOU [IpakTuueckas pabora ¢ YHClIe B X0/ MPAaKTUYECKON pabOThI €
COBOKYITHOCTH HCIIOJIb30BAHUEM DJIEKTPOHHBIX MPUMEHEHUEM CTaHAAPTHBIX (PYHKIUH
TabJIUIL
Cnyuaiinbie 14 CrnydaiiHas BeIU4MHA. OcBauBaTh MOHATHUSA: ClydaliHas BEJIMYNHA,
BEJIMYMHBI U PacnipenencHue BEposSTHOCTEN. pacrpenenesue, Tabiauna pacupeaeaeHus,
pacnpeneseHu Jnarpamma pacrpenencHus. auarpamma pacnpenenenus. Haxoaurs
A Onepannu Haz cy4aliHBIMU 3HAYEHUS CYMMBI U IIPOU3BEACHUSA

BenmurHaMH. [Ipumepsl
pacnpenenenuii. bunapnaas
ciy4yaiiHas BeJIMYMHA.
['eomeTpuueckoe pacnpeneneHue.
bunomuansHOE pacnpeneneHue.
Maremarnueckoe 0XKUIaAHNE
CIIy4ailHOU BEJIMYUHBI.
CoBMmecTHOE pacnpeseseHue IByX
CIIy4ailHbIX BEJINYUH.
HeszaBucumslie cirydaitnbie
BennuuHbl. CBOICTBA
MaTE€MaTUYECKOTO OKUIAHUSI.
Maremaruueckoe 0XUIaHNE
OMHAPHOU CIy4ailHOW BEIHYUHBI.
Maremaruueckoe 0XKUIaHNE
reOMETPUUYECKOTO U
OMHOMHUATBHOTO pacmpeaeneHui.
Hucnepcus u crangapTHoe
oTkioHeHue. [lucnepcus GuHapHOM
ciydaiiHOoM BenuuuHbl. CBOMCTBA
qucriepcud. Maremarudeckoe
0XKUJAHUE NPOU3BEICHUS U
JICIIEPCHS] CYMMBI HE3aBUCUMBIX
CIy4alHbIX BENUYMH. Jlucniepcus
OMHOMHUATBHOTO paclpeaeeHUs.
[TpakTudeckas pabora c

ciny4yaitHeiX BenmuruH. CTpouTh OMHApHBIE
pacrpeziesieHus: 0 OUCaHUIO COOBITUH B
Ciy4ailHbIX omnbITax. CTpOUTH U
pacno3HaBaTh Fr€OMETPUUECKOE U
OouHoMuanbHOE pacnpeaeneHus. Pemats
3a/1a4d Ha BBIYMCIIEHUE MATEMAaTHYECKOTO
oxwunanus. CTpOUTh COBMECTHBIE
pacnpenenenus. M3ydaTs cBoiicTBa
MaTeMaTUYeCKOro oxuganus. Pemars
3a/1a4y C IOMOILBIO U3YYEHHBIX CBOMCTB.
[To u3ydyeHHbIM (hopMyliaM HAXOIHUTh
MaTE€MaTUYECKHE OKUJAHUS CIydailHbIX
BEJINYUH, UMEIOLIMX T€OMETPUUECKOE U
ounoMuanbHoe pacnpeaeneHus OcBanBaTh
MOHATHUA: TUCIIEPCUS], CTAHIAPTHOE
OTKJIOHEHHE CIIy4alHOW BEJTUYUHBI.
HaxonuTe nucnepcuto o pacnpeneneHuro.
N3yyats cBolicTBa quctepcuu. 1o
W3YYEHHBIM (OpMyIaM HaXOIUTh
TUCTIEPCUI0 OMHOMHATILHOTO
pacupeneneHus, B TOM YUCIIE B X0/1€
MPAKTHYECKON pabOTHI.




WCIIOJIb30BAHUEM AJICKTPOHHBIX
TabIuUIL.
OBILEE 34
KOJIMYECTB
O HYACOB IO
I[MPOI'PAMM
E
11 kaace
Haumenosan | Komnn OcHOBHOE coziepKaHue OCHOBHBIE BUJIBI IEATEIHLHOCTHA
ue pazjiena | 4ecTB o0yyaromuxcst
(Temsl) 0
Kypca 4acoB
3akoH 5 Hepasencto Uebniména. Teopema | Pa3buparh mokazaTenbcTBa TEOPEM.
00JBIINX YeObiuépa. Teopema bepuysmu. OcBauBath BEIOOPOUYHBIN METO]
qucell 3aK0H OOJBIINX YHUCEIL. HCCIICIOBAHNI, B TOM YHCJIC B XOJI€
Br160pounsIif MeToT MPAKTHYECKON pabOThI
uccienoanui. [Ipaktnueckas
paboTa ¢ UCTOIB30BAHUEM
AJIEKTPOHHBIX TAOJIHUII
DJIEMEHTHI 6 I'enepanbHasi COBOKYIIHOCTh U OcBauBaTh NMOHATHS: T€HEPATIbHAS
MaTeMaTH4eCK CiTyJaiitHasi BBIOOpKa. 3HAKOMCTBO C | COBOKYITHOCTbH, BRIOOPKA, BELIOOPOUHOE
Ol CTaTUCTUKHU BBIOOPOYHBIMU XapaKTEPUCTUKAMHU. | CpEHEE U BHIOOPOYHAS AUCIIEPCHSL.
OneHka cpefHero 1 IUCrepcun Bbruncnsate BEIOOpOUHbIE XapaKTEPUCTHKU U
reHepaibHONU COBOKYITHOCTHU C Ha UX OCHOBE OIICHUBATh XapaKTEPUCTUKU
MTOMOIIBIO0 BEIOOPOYHBIX reHepaibHOU cCOBOKYmHOCTU. OcBauBaTh
xapaktepuctuk. O1ieHuBaHUe MOHSTHSL: CTATUCTHYECKas TUIIOTE3A.
BEPOSTHOCTEH COOBITHIA 11O OneHnBaTh BEPOSITHOCTh COOBITHI U
BbIOOpKe. CTatucTuyeckas MPOBEPSATH MPOCTEHUIINE TUIIOTE3bI HA
runoresa. [IpoBepka nmpocTeiinx | OCHOBE BEIOOPOYHBIX JAHHBIX, B TOM YHCIE
TUIIOTE3 C TOMOIIBIO CBOWCTB B XO/JI€ MPAKTUYECKOI pabOThI
U3YYEHHBIX pacIpeieieHHH.
[IpakTuueckas pabora c
UCIIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJINILL
HenpepsiBHbie 4 [Ipumepbl HePEPHIBHBIX 3HAKOMUTBHCS MOHITHSIMH: HETIPEPbIBHAS
CllydaiiHbIe CllydailHbIX BeTu4uH. OyHKIUS cilydaiiHas BETUYMHA, HEMPEPHIBHOE
BETTUYHMHBI IUIOTHOCTU BEPOSTHOCTH. pacnpezeneHue, GyHKIUS MJIOTHOCTH
(pacmpenenenu PaBHOMeEpHOE pacmpeneneHue. BepOSITHOCTH. HaxoquTh BEpOSTHOCTH
o), [Ipumeps! 3a1a4, MPUBOASIIUX K COOBITHII 10 TaHHOW (PYHKITUU TUIOTHOCTH.
MOKa3aTeabHOe MOKa3aTeIbHOMY U K HOPMaJTbHOMY | 3HAKOMUTKCS C MOHATUSAMU: TIOKa3aTeIbHOE
Y HOpMaJbHOE pacnpeaeneHusM. OyHKIusA pacnpezienieHue, HOpMaJIbHOE
pacmpeneneHu TUIOTHOCTU BEPOSATHOCTH pacnpezeneHue. Beiiensth mo onucaHuio
o MOKAa3aTeIbHOTO paclpeaeneHus. CITydaiiHble BEJIMYUHBI, paclpeieJICHHbIE TIO
OyHKIMS TIIOTHOCTH BEPOSITHOCTH | TIOKAa3aTEIbHOMY 3aKOHY, [0 HOPMAJILHOMY
HOPMAJILHOTO pacmpeeeHust 3aKoHy. Pa3oupats mpumMepsl 3a1ad,
MPUBOIAIINX K MOKA3aTeIbHOMY
pacrpeneneHuIo U K HopMaabHOMY
pacnpeiesIeHUI0




Pacnpenenenun
e Ilyaccona

ITocnenoBaTenbHOCTD OAMHOYHBIX
He3aBUCUMBIX coObITHil. [TprmMep
3a/1a4u, IPUBOIAILEH K
pacnpenenenuto Ilyaccona.
[IpakTuyeckas pabora c
MCII0JIb30BAHUEM 3JIEKTPOHHBIX
TabInI

BpiaenaTs o onMcaHuio CIy4aiHOTO OIbITa
BEJIMYMHBI, PACIIPEJICICHHBIE 110 3aKOHY
Ilyaccona. PemaTe 3a1aun, B TOM 4HCIIE B
X0/ MIPaKTUYECKOU paboThI C
MPUMEHEHUEM CTaHIAPTHBIX (DYHKITUH
AJIEKTPOHHBIX TaOIHUIL

CBs13b MeXY 6 KoBapuanus n1Byx cinydaiHbIx OcBauBath MOHSTHS: KOBapHUalys,
CIIy4ailHbIMHU BenmmunH. Koaddunuent KO3 UIUEHT KOppEsLuY, TMHEHas
BEJIMYUHAMU koppesiiui. CoBMeCTHBIE 3aBUCUMOCTb. OLIeHUBATh XapakTep CBSI3U
HAOJIIOJICHUS IBYX BEJIMUMH. MEX/1y Cly4allHbIMH BETMYMHAMHU, UCXOMS
Br160pounblif koahduueHT W3 IPUPOJIbI JAHHBIX U BBIYMCICHHBIX
Koppensiuuu. Paznuuue mexay XapaKTepUCTHK. Vcronbp30BaTh 1uarpaMmel
JIMHENHOM CBA3BIO U paccerBaHUs 17151 U300pakeHUs
MIPUYHUHHOCIIEJICTBEHHON CBA3BIO. COBMECTHOT'O PACCEMBAHUS JAHHBIX.
JInnelinas perpeccus. Haxomuts k03 @uureHTsI ocu AuarpaMMsl,
[IpakTuueckas pabora ¢ B TOM YHCJIE B XO/I€ MPAKTUYECKON pabOThI €
WCIIOJIb30BAHUEM AJIEKTPOHHBIX PUMEHEHUEM CTaHAAPTHBIX (PYHKIMH
TabIuI
O60061enue u 11 | IlpencraBiieHue AaHHBIX C [ToBTOPATH U3y4EHHOE U BHICTPaUBaTh
cucTeMarusarg MTOMOIIBIO TAOJHUI] M TUarpamwm, CUCTEMY 3HaHU
U 3HaAHUH onucareiabHasi CTATUCTHKA, OIBITHI
C PaBHOBO3MO>KHBIMH
JIEMEHTAPHBIMU COOBITHSAMH,
BBIUHCIIEHUE BEPOATHOCTEH
COOBITHH C IPUMEHEHUEM (HOPMYIT
1 rpaduIeCKUX METOJIOB
(xoopauHaTHas npsimMasi, JepeBo,
nuarpaMma Dumepa), ciydaiHbie
BEJIMYMHBI U PACIPECICHHUS,
MaTeMaTHYECKO€e OKUAaHUE
CIy4ailHOUM BEJIMYHUHbI
OBLIEE 34
KOJIMYECTB
O HYACOB IIO
I[TPOTPAMM

E




		2025-09-30T09:39:39+0300
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ШКОЛА С УГЛУБЛЕННЫМ ИЗУЧЕНИЕМ ОТДЕЛЬНЫХ ПРЕДМЕТОВ № 6 ЦЕНТРАЛЬНОГО РАЙОНА ВОЛГОГРАДА"




