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@enepanbHas pabodass mporpaMMa Imo ydeOHOMY mpeaMmery «MaremaThkay
(yrmyOnéunbrii ypoBeHs) (mpeamerHas obnacts «MaTtematuka u nHGopMaTHKay) (naree
COOTBETCTBEHHO — MPOrpaMMa 110 MaTeMaTHKe, MaTeMaTHKa) BKITIOYACT MOSICHUTEIBbH YO
3alKCKY, CO/IepXKaHWe OOYYCHUs, TUIAHHPYEMBIC PEe3yJbTaThl OCBOCHHS IPOrPAMMBI
110 MaTeMaTHKe, TEMaTUIECKOE TIAHUPOBAHUE.

[TosicHuTenbHAS 3aMUCKa OTPaXkaeT OOIIHME e U 33/1a4U U3YYCHUS] MAaTEMAaTHKH,
XapaKTEPUCTUKY TICUXOJIOTHYECKUX MPEIIOCBUIOK K €€ M3YU4eHHUIO OOYyJarolIMMUCH,
MECTO B CTPYKType Yy4eOHOro IUIaHa, a TaKXe IMOAXOJbl K OTOOpY COAep)KaHHS,
K OINpEACTCHUIO IUIAHUPYEMBIX pPE3YJIbTaTOB H K CTPYKType TEMaTH4eCKOro
TUIAHUPOBAHHSL.

Conepxanue OOy4eHHUSI PACKPBIBAET  COJEpPXKATEIbHbIE JIMHUU, KOTOpPHIE
IpeIaraloTes Ui 00sA3aTeNbHOTO M3YUCHHsI B KaXIIOM KJlacCe Ha YPOBHE CPEIHEro
o01rero oOpazoBaHusI.

[InanupyeMbie pe3yabTaThl OCBOCHHUS MPOTPAMMBI 10 MAaTEMAaTHKE BKIIOYAIOT
JMYHOCTHBIE, METANpeIMETHBIE PE3yJIbTaThl 3a BECh IMEPHOA OOYYCHHS Ha YpPOBHE
CpemHero o0Iero oOpa3oBaHUs, a TaKKe NMPEAMETHBIC IOCTHKCHHS OO0yJaroIIerocs
3a Kbl roj] 00ydeHHUsI.

IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma o matemaTHKe yriiyOJIEHHOTO YPOBHSA Il OOy4YalOIIMXCs Ha YPOBHE
cpenHero oOiero ooOpaszoBanusi pazpaborana Ha ocHoBe PI'OC COO c¢ yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, TPEIBABISIEMBIX K MaTEMaTUYECKOMY
0o0pa3oBaHWI0, M TpaguLUN pOCCUIICKOro oOpa3oBaHus. Peamuzauus mOporpaMmbl
no  MareMaTuke  OO€eCleYyMBaeT  OBJAJECHHUE  KIIOUYEBBIMM  KOMIIETEHIUSIMH,
COCTaBJIAIONIMMH OCHOBY JIJIi CaMOPa3BUTHS M HENPEPHIBHOTO 00pa3oBaHuf,
LEJIOCTHOCTh OOIIEKYIbTYPHOIO, TUYHOCTHOTO U MTO3HABATEIBLHOTO PA3BUTHS JTUYHOCTH
00 yJarommxcs.

B nporpamme no MaremaTuke ydTe€HbI UJEH U MON0XKeHUus «KoHuenuun pazBuTus
MaTeMaThyeckoro obpaszoBanus B Poccuiickoin @Deaepanun». B cooTBercTBUM
C Ha3BaHUEM KOHIICTIIMN MaTeMaTUYeCcKoe 00pa3oBaHUE JOJDKHO, B YACTHOCTH, peliaTh
3ajauy oOecreuyeHus: HeoOXOAMMOro CTpaHe 4ucia OOydarollUXCsl, MaTeMaTHdecKas
MOJTOTOBKA KOTOPBIX JOCTATOYHA Jisi TPOJOJDKEHHS OOpa30BaHUS IO Pa3TAYHBIM
HaIpaBJICHUSM, BKJIIOYasl MpErojgaBaHue MaTeMaTUKH, MaTEMaTHYECKUE UCCIIEOBaHUS,
paboty B cdepe HMHPOPMAIMOHHBIX TEXHOJIOTMH M JIPYrUX, a TaKke oOecreyeHus
JUTSL KQKJIOTO 00y4arouierocss BO3MOXKHOCTH JOCTUXKEHUS MAaTEMaTUYECKON MOATOTOBKU
B COOTBETCTBUU C HEOOXOAMMBIM €My YpoBHeM. MIMEHHO Ha pellleHHe 3THUX 3a]ay
HalleJIeHa MMporpaMMa Mo MaTeMaTHKe yriyOoJIEHHOTO YPOBHS.

B snoxy uudpooii TpaHcpopmanuu Bcex cdep 4HeIOBEYECKOM AeSITeIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e€3 Xopolen
MaTEeMaTU4YECKON MOATOTOBKU. JTO 00YCIOBIEHO TEM, YTO B HAIIIM JHH PACTET YHCIIO
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CHEIHNATBFHOCTEH, CBS3aHHBIX C HENOCPEACTBEHHBIM NPUMEHEHHEM MaTeMAaTUKH:
U B cdepe PKOHOMUKH, U B OHM3HECe, U B TEXHOJOTHUYECKUX OONACTIX, U Jaxe
B TyMmMaHMTapHbIX cdepax. Takum o0pazom, Kpyr oOyyarommxcs, i KOTOPBIX
MaTeMaTHKa CTAHOBHUTCA 3HAYMMBIM IpeaMeroM, (yHIaMEHTOM oOpa30BaHMs,
CYLIECTBEHHO paclupsercsa. B HEero BXoJsaT HE TOJbKO OOy4aroUIUeCs, IUIaHUPYIOIIHE
3aHUMATbCS TBOPYECKOHM M HCCIENOBATEIbCKONM paboTo B 00JIACTM MaTeMaTHKH,
uH(pOpMaTUKHU, (U3KUKH, SKOHOMUKHU U B IPYTUX 00JIACTAX, HO U T€, KOMY MaTeMaTuKa
HYXHA JIJIsl UCTIOJIb30BaHMsl B MPo(eccusx, He CBA3aHHBIX HEMOCPEICTBEHHO C HEM.

[IpuknagHas 3HAYMMOCTh MaTeMaTHUKU OOYyCIIOBJIEHA TEM, 4YTO €€ NPEeaMETOM
ABISIIOTCA (PYyHIAMEHTANIbHBIE CTPYKTYpPHI HAIIETO MHpA. MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBCHHbIE ~ OTHOUICHMS, ()YHKIIMOHAIbHBIE 3aBUCHMOCTH W  KaTErOpUU
HEOIPEEIEHHOCTH, OT MPOCTEUIINX, YCBAaUBAaEMbIX B HENOCPEICTBEHHOM OIIBITE,
710 TOCTaTOYHO CJIOKHBIX, HEOOXOIMMBIX NJIsi Pa3BUTHS HAYUHBIX M TE€XHOJIOTHYECKUX
uaei. be3 KOHKpPETHbIX MaTeMaTUYEeCKUX 3HAHUM 3aTpyIHEHO NMOHUMAaHHE MPUHIIUIIOB
yCTPOICTBAa M HCIOJIH30BAHUS COBPEMEHHOW TEXHUKH, BOCIPUATHE M HHTEPIpPETAIIHS
pa3HOOOpa3HOM  COUMAIbHOM, HIKOHOMHUYECKOW, MOJUTHYECKOM  HMH(pOpMaLUH,
Manod(p¢eKTUBHA MOBCEJAHEBHAs IpaKkTUYecKass JAesaTeNbHOCTh. Bo MHorux cdepax
npodeccuoHanbHOU AEATEIBHOCTUA TPEOYIOTCS YMEHUS BBINOJIHATH PACUETHI, COCTABIISAThH
ITOPUTMBI, TPUMEHATH (OPMYNbI, TMPOBOJUTH TIEOMETPUUECKHE HU3MEPEHHS U
IIOCTPOEHUS, YUTaTh, 00pabaThIBaTh, MHTEPIPETUPOBATH U NPEACTABISATh HH(POPMALIUIO
B BUJIC TaOJIUII, IMarpamMm u rpavkoB, TOHUMATh BEPOSTHOCTHBIN XapaKTep CIIydaiHbIX
COOBITUH.

OAHOBPEMEHHO C paciiupeHHeM cdep MPUMEHEHUS MaTeMaTHUKH B COBPEMEHHOM
obmiectBe Bc€ 0OoJiee Ba)XXKHBIM CTAHOBUTCS MAaT€MaTHYECKUM CTUJIb MBILUICHUS,
OpOSIBISIIONIMICS B OINpenel€HHbBIX YMCTBEHHBIX HaBblkax. B mpoiecce H3ydeHHs
MaTeMaTHUKd B apceHall MPUEMOB M METOAOB MBIIUICHHUS 4YEJIOBEKa €CTECTBEHHBIM
00pa3oM BKJIIOUAIOTCS MHAYKUHUS U ASAYKLHs, 0000IIeHNEe U KOHKPETH3alusl, aHAJIU3 U
CUHTE3, KJaccupUKalMs U cUcTeMaTh3alus, adcTparupoBaHue U aHanorus. OObEKTHI
MaTEeMaTHYECKUX YMO3aKJIIOUEHUH, TMpaBWia WX KOHCTPYHPOBAHHS PACKPHIBAIOT
MEXaHU3M  JIOTMYECKMX  TOCTPOEHMH,  CIOCOOCTBYIOT  BBIpaOOTKE  yMEHHUSA
dbopmynupoBath, 00OCHOBBIBaTh M JIOKa3bIBaTh CYXICHHUSA, TEM CaMbiM (OPMHPYIOT
JOTMYECKUA CTWJIb MbIIUICHHA. Benymas poiab NpUHAIISKAT MaTeMaTHKe
B (POPMHUPOBAHUH AJITOPUTMUYECKOM KOMIOHEHTHI MBIIIJICHUS U BOCIUTAHUU YMEHUI
JeICTBOBAaTh MO 33JaHHBIM  aJrOpUTMaM, COBEPUICHCTBOBATH HM3BECTHBIE U
KOHCTpYHpOBaTh HOBbIE. B mpoliecce pelieHust 3agad — OCHOBBI JJIi OpraHU3aliH
y4eOHOM [IeITeIbHOCTM Ha YpOKax MaTEeMaTUKH — pa3BUBAIOTCS TBOpYECKas U
MPUKIIATHAS] CTOPOHBI MBIIIIJICHHS.

OOyyeHue maTeMaTUKe TAET BO3MOXXHOCTh Pa3BUBaTh y OOYYAIOIIUXCS TOYHYIO,
paroHanbHyI0 M MHGOPMATHBHYIO pe€dYb, YMEHHE OTOMpaTh HauboJiee MOJXOJSIINE
S3bIKOBBIE, CHMBOJHMYECKHE, TpaduyecKue CpeAcTBa IJs BBIPAKEHUS CYXIEHUN U
HaTJISAHOTO UX MPEICTaBICHUS.



denepanbHas padbouas nporpamma | Marematuka. 10-11 knaccsl (yriyOnEéHHBIN YPOBEHB)

HeobxomuMpIM KOMIOHEHTOM OOIIEH KyJbTyphl B COBPEMEHHOM TOJKOBAaHUU
ABJIAETCA 0011Iee 3HAKOMCTBO C METOJAMHU [TO3HAHHUS IEWCTBUTEIBHOCTH, IPEACTABICHHE
0 TpeaMeTe U METOJE€ MaTeMaTHKU, €ro OTJIMYUSIX OT METOJIOB E€CTECTBEHHBIX U
IYMaHUTApHBIX HayK, 00 OCOOEHHOCTSX NPUMEHEHHUS MAaTeMaTUKH MJid pPeuIeHUs
HAY4YHBIX M IPUKJIAIHBIX 337a4. Takum o0pa3om, MaTeMaTHYeCKOe 00pa30BaHUE BHOCUT
CBOM BKJIaJ B GopMHUpOBaHUE OOLIEH KYJIbTYphl YEIOBEKA.

N3ydeHue maremMaTHKyd CHOCOOCTBYET 3CTETUYECKOMY BOCIHUTAHHUIO YEJIOBEKa,
NOHUMAHUIO KPacoThl M U3AIIECTBA MATEMAaTHYECKUX PACCYKICHHUM, BOCIPHUSATHIO
reOMETPUUYECKUX (POPM, YCBOCHHUIO UJIEU CUMMETPHH.

[TpuopureTHsiMu LeNIIMHU 00yueHust MaTemaTuke B 10—11 knaccax Ha yriy0IéHHOM
YPOBHE MPOJIOJKAIOT OCTABATHCA:

(GopMHUpOBaHUE IEHTPAJIbHBIX MAaTEMaTHUCCKUX TOHATHH (YHMCI0, BEIUYMHA,
reomeTpuueckas (¢urypa, TMepeMeHHas, BEpPOSATHOCTb, (YHKIMS, ITPOU3BOAHAS,
MHTErpat), 00ECIICYNBAIOIINX TPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTEMATHYECKOTO
o0pa3oBaHus 00yJarouXCs;

MO/IBEICHHE OOYYAIOMIMXCA Ha JIOCTYIIHOM [Jii HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaTEMaTUKHU U OKPY)KAIOIIET0 MUPA, MOHUMAHUIO MAaTEMaTUKHU KaK 4acTU
o011el KyJIbTYyphl YEJIOBEUECTBA,;

pa3BUTHE WHTEIUICKTYAIbHBIX W TBOPYECKUX CIOCOOHOCTEH 0Oydarommxcs,
MO3HABATEILHOM aKTHUBHOCTHU, MCCIIEIOBATEIbCKUX YMEHUHN, KPUTUYHOCTH MBIIUICHNUS,
MHTEpeca K U3y4EHUIO MaTEMaTHKH;

dbopmupoBanue GYHKIMOHAJIHHOM MAaTeMaTHYeCKOW TIpPaMOTHOCTH: YMEHUSA
pacro3HaBaTh MaTEMaTHYECKHME AacleKThl B peajbHBIX JKU3HEHHBIX CHUTYaIUAX
U TIpU U3YYEHUU JPYruxX Y4YEOHBIX TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpHOCTEW, (OpPMYIMpPOBATh KX HAa fA3bIKE MATEMaTUKM M  CO3/1aBaTh
MaTeMaTH4YeCKHe MOJIEIM, TPUMEHSITh OCBOCHHBIM MaTeMaTUYECKUM  ammapar
JUIS pelieHus MPaKTUKO-OPUEHTUPOBAHHBIX 3a/lad, WMHTEPHPETUPOBATH U OIICHUBATH
MOJIYYCHHBIE PE3yJIbTaTHI.

OcHOBHBIMM JHHHUSAMU cojepkanus matemaTuku B 10-11 xmaccax yrayO0n€aHoro
ypoBHsS  sBHsitOTCS:  «Yucnma W BBIYMCIACHUS», «Aunredopa» («Anredpandeckue
BBIp@KEHUS», «YpaBHEHUS W HEpaBEHCTBa»), «Hadama mMaTeMaTHYeCKOro aHajm3ay,
«eomerpus»  («['eomerpuueckue ¢urypsl ©u UX  CBOHCTBa», «l3mepenue
TEOMETPHUCCKUX BEIMYUH»), «BeposTHOoCTh W crathcThKay. JlaHHBIC JIMHUAN
pa3BUBAIOTCA MapajuIeNIbHO, KaXKJlasi B COOTBETCTBUHU C COOCTBEHHOM JIOTMKOM, OJHAKO
HE HE3aBUCHMO OJ[HA OT APYrO, a B TECHOM KOHTAaKTe U B3aumozaencTeuu. Kpome sroro,
uX OOBEIUHSET JIOTUYECKass COCTABIIAIONIAS, TPATUIIMOHHO TPHUCYIas MaTeMaTUKEe U
NPOHU3BIBAIOIIAS BCE MATEMAaTHYECKHME KYypChl M COJEp)KareibHble  JIMHUU.
ChopmynupoBannoe Bo ®I'OC COO tpeboBaHME «YMEHHE ONMEPUPOBATH MOHSTHIMH:
OTMpeE/IeNIeHHe, aKCUOMa, TEOpeMa, CIEACTBHE, CBOWMCTBO, MPHU3HAK, JA0KAa3aTeNIbCTBO,
paBHOCWJIbHBIE  (OPMYIUPOBKH, yMeHue  QopmynupoBatb ~ oOpaTHOe U
MPOTUBOMOJIOKHOE  YTBEPXKACHHE, TMPUBOAUTH TPUMEPHl W KOHTPIPHUMEPHI,
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UCTOJB30BaTh METOJ MaTEeMaTHYeCKOH HMHIYKIHH, MPOBOAUTH JIOKa3aTelIbHbIE
paccy)XIleHusI TpU pelIeHWHd 3a]ad, OICHMBATh JIOTUYECKYI0 MPaBHIBHOCTD
paccy>kKJIeHU» OTHOCUTCS KO BCeM Y4eOHBIM Kypcam, a (OpMHPOBAHUE JIOTUUECKHUX
YMEHHI pacrpeienserca Mo BCeM rojlaM OOy4deHHsi Ha YpOBHE CpPEIHEro OOIIero
0o0pa3zoBaHUsI.

B cootBerctBun ¢ ®I'OC COO maTtematuka siBIsieTcs 00s3aTeIbHBIM PEIMETOM
HAa JaHHOM YypoBHe oOpa3oBaHus. HacTosimelt mnporpaMMol 1o MaTeMaTHKe
npeaycMaTpuBaeTcs u3ydeHue ydeOHoro mpeamera «MaTemaTtnkay B paMKax TpEX
y4eOHBIX KYpCOB: «AireOpa M Hayajla MaTEeMaTHYECKOro aHanuzay, «leomeTrpus,
«BeposaTHOCTh U cTaTucTUKa»y. DOPMUPOBAHKUE JTOTUYECKUX YMEHHM OCYHIECTBIISETCS
Ha TPOTSDKEHWHM BCEX JIeT OOydeHHsT Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs,
a DJIEMEHTHI JIOTMKU BKJIIOYAIOTCS B COJEP’KaHHUE BCEX HA3BaHHBIX BBIIIE YYEOHBIX
KypCOB.

OOmiee KOJMMYECTBO YacoB, HANpPAaBICHHbIX HAa HU3YYEHHE MATEMaTUKU
Ha yriyoseHHoM ypoBHe — 544: B 10 kiacce — 272 vaca (8 yacoB B Hezeno), B 11 kiacce —
272 gaca (8 yacoB B HECIIO).
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskIaHCKOr0 BOCIIUTAHMS

c(OPMHUPOBAHHOCTh TPAKIAHCKOW TO3HMIIMH OOYJArOIIerocs KakK AaKTUBHOTO M
OTBETCTBCHHOTO YJIEHA POCCHICKOTrO OOIIEeCTBA, MPEACTABICHHE O MaTEMaTHYECKUX
OCHOBaX (PYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, SABJICHHH, POIETYp TPaXKIAHCKOTO
obmiecTBa (BBIOOPHI, OMPOCHI U JIPYroe), YMEHHE B3aUMOJICHCTBOBATh C COIMAIBLHBIMU
WHCTUTYTaMH B COOTBETCTBUU C MX (DYHKIIUAMHU U Ha3HAYCHUEM,

2) MaTPMOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTb  POCCUMCKON  TIpakAaHCKOW  HUIACHTUYHOCTH, YBaXKEHUS
K IPOUUIOMY M HACTOSILEMY POCCUWCKOM MAaTEMAaTHUKH, LEHHOCTHOE OTHOIIECHUE
K JIOCTHXKEHUAM POCCHUMCKMX MAaTEMAaTUKOB U POCCUMCKOM MaTeMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHUW B JAPYrUX HayKaxX, TEXHOJOTusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT 0 BOCITUTAHMS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH poccuiickoro Hapoaa, chHOpMHUPOBAHHOCTH
HPAaBCTBEHHOTO CO3HAHMS, STUYECKOTO TOBEACHUS, CBS3aHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JIOCTUKEHUM HAYKU U JIESITEIbHOCTBIO YYEHOI'0, OCO3HAHUE JIUYHOTO
BKJIaJ]a B IOCTPOCHHUE YCTOMYHUBOTO OYMYIIETro;

4) 3¢TeTHYeCKOro BOCIIUTAHHUSA:

ACTETUYECKOE OTHONICHWE K MHPY, BKJIOYAas JCTETUKY MATEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad, pEIICHUM, pacCyXIACHUN, BOCHPUUMYHUBOCTDH
K MaT€MaTUYECKUM aCIIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA,;

5) dpuznyeckoro BOCIUTAHNS:

c(hOpMUPOBAHHOCTh YMEHHSI NMPUMEHATh MaTEeMaTUYECKHME 3HAHUS B HWHTEpecax
3JI0POBOTO W 0O€30IMacHOro oOpasza »KHW3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO  (37I0pOBOE MHUTaHUE, COATAHCUPOBAHHBIM PEXKUM 3aHITHUH W OTIbIXA,
perynsipHas gusnueckass akTUBHOCTD), (PU3UYECKOE COBEPIIICHCTBOBAHUE TIPU 3aHATHUSIIX
CIIOPTUBHO-030POBUTEIBHON JIEATETBHOCTHIO;

6) TPY10BOr'0 BOCIIMTAHUSI:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYIOIIO0HUS, MHTEPEC K Pa3TMIHBIM
chepaM MpoQecCHOHATBHON IEATCILHOCTH, CBSI3aHHBIM C MaTEMAaTHKOW H e
NPWIOKCHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymied mpodeccuu u
peaiM30BbIBaTh COOCTBEHHBIC JKM3HEHHBIC IUJIaHBI, TOTOBHOCTH U CIIOCOOHOCTH
K MaTeMaTH4eCKOMYy 0Opa30BaHWI0 M CaMOOOpa30BaHHMIO Ha MPOTSHKCHUW BCEH KHU3HH,
TOTOBHOCTh K aKTHBHOMY Y4YacTHIO B PEIICHUM MPAKTUYECKHUX 3a/1a4 MAaTeMaTHUCCKOU
HaIPaBJICHHOCTH;
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7) IKOJIOTHYECKOT0 BOCTIMTAHMS:

c(OPMHUPOBAHHOCTh 3KOJOTHYECKON KYJIbTYphl, IOHUMAHHUE BIMSIHHUS COLUATIBHO-
HIKOHOMHUYECKHUX MPOLIECCOB HA COCTOSHUE MPUPOIHON M COIUAIBHOM Cpefibl, 0CO3HAHUE
r100anbHOIO XapakTepa OHKOJOTMYECKUX MpoOJeM, OpHEHTallusd Ha MPUMEHEHHE
MaTEeMaTHYECKUX 3HAHUW [JJIs1 pelIeHusl 3a1ad B O0JIaCTH OKPYKAIOIIEeH Cpemsl,
IUTAHWPOBAHUE TOCTYNKOB M OIIEHKH UX BO3MOXKHBIX TMOCJEACTBHI I OKpYXKarolei
Cpelbl;

8) HeHHOCTH HAYYHOI'0 TIO3HAHMA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTHKH, MOHUMAaHUE MAaTEMaTUYECKON HAayKu Kak
cdepbl 4eI0BEYECKON ACSITETHbHOCTH, ITAMOB €€ Pa3BUTHS U 3HAUMMOCTH ISl Pa3BUTHUSA
UMBWIN3ALMK, OBJIQJACHUE S3bIKOM MATEMATHKM W MaTeMaTUYeCKOM KyJIbTYpoOil
KaK CpEICTBOM TIO3HaHUS MHpPA, TOTOBHOCTh OCYLIECTBIISATb MPOEKTHYIO H
UCCIIEI0OBATENbCKYIO AEATENbHOCTh MHAMBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pesynbpraTe u3ydeHus MaTeMaTUKU HA YPOBHE CpPEeAHEro oOlero oOpa3oBaHUs
y oOydaromierocss 0yayt chopMupoBaHbl MO3HABATEIbHBIE YHUBEpCAIbHbIC y4COHBIC
JENUCTBUS, KOMMYHUKATUBHBIC YHHUBEpCAJIbHbIC Yy4eOHBIC JICHCTBUS, PETYISTUBHbBIC
YHHUBEPCAIbHbIE Yy4eOHbIC JEHCTBUS, COBMECTHAS JESITEIBHOCTb.

I[lo3naBaTe/ibHbIC YHHUBEPCAJIbHbIC YYeOHBbIC 1eHCTBUS
ba3oBble Jjoruueckue 1eMcTBUSA:

BBISIBJISITh U XapaKTEepPU30BaTh CYIIECTBEHHBIE TMPU3HAKM MAaTEMaTHYECKHX
00BEKTOB, TMOHSATUN, OTHOIIEHWW MEXIY MOHATUSIMHU, (HOPMYIUPOBATH OMpPEACIICHUs
MOHATHM, YCTAHABIMBATh CYIIECTBEHHBI TMPHU3HAK KIACCHU(PUKAIMU, OCHOBAHHS
11 00001LIEHUS] M CPaBHEHMSI, KPUTEPUU ITPOBOAUMOIO aHAJIN3A;

BOCHPUHUMATH, (POPMYIUPOBATH U IPEOOPA3OBBIBATH CYKICHUA: YTBEPAUTEIbHbBIC
U OTpUIIATENIbHbIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHEIE,

BBISIBJISITh MATEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3HM W MPOTHUBOPEUUS
B (pakTax, MaHHBIX, HAOTIOJACHUSX U YTBEPXKACHUSX, MpeaiaraTh KPUTEPUH JJis
BBISIBJIEHUS 3aKOHOMEPHOCTEMN U MPOTUBOPEUUH;

JIeaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JICTYKTUBHBIX U MHTYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IPOBOJAWTH CaMOCTOSITEIBHO JOKa3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKIACHHI
(mpsiMble ¥ OT TPOTHBHOTO), BBICTPAMBaTh APTyMEHTAIMIO, MPHBOIWTH MPUMEPHI U
KOHTPIIpUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CY)K/ICHHUS U BBIBOJIBI;

BBIOMpATh CHOCO0 perieHus ydeOHoW 3amaun (CpaBHMBATh HECKOJBKO BapHAHTOB
peleHusi, BeIOMpaTh HanboJiee MOAXOMAUINI ¢ YUIETOM CaMOCTOSITEIbHO BBIJIECIEHHBIX
KPUTEPUEB).
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ba3oBble uccienoBarebCKue 1eiiCTBUSL:

UCIIOIb30BaTh BOINPOCHI KAaK MCCJEAOBATEIbCKUM HWHCTPYMEHT IO3HAHMS,
dbopMynHpoBaTh BOIPOCH], (GUKCUPYIOUIUE MPOTUBOpEUne, MpoliaeMy, yCTaHaBIMBATh
HMCKOMOE 1 TaHHOE, (HOPMUPOBATH THIIOTE3Y, APT'YMEHTUPOBATH CBOIO MTO3HIINIO, MHCHHCE,

MIPOBOJIUTh CAMOCTOSITEJIbHO ~CIUIAHUPOBAHHBIA HIKCIEPUMEHT, HCCIECHOBAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, SBICHHS, IPoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y OOBEKTaMHU, SBJICHUSIMU, IIPOIECCAMU;

CaMOCTOSITEIbHO (hOPMYNIUpOBaTh OOOOIIEHHUS W BBIBOJBI MO pe3yJbTaram
MIPOBEIEHHOTO HAOJIOECHUS, MCCIICIOBAHMS, OICHUBATH JOCTOBEPHOCTH MOJNYYEHHBIX
PE3yNbTaTOB, BHIBOJOB M 0000IICHUM;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE Tpollecca, a TaKKe BbIJIBUTAThH
MPEATIOJIOKEHNS O €0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmanmei:

BBISIBISITH A€(PUIUTHI HHPOPMALIMK, TaHHBIX, HEOOXOIUMBIX Ul OTBETA HA BOIIPOC
U JUIA pelIeHMs 3a1a4H;

BbIOMpaTh HMH(OPMALMIO W3 MCTOYHUKOB pAa3jIMYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBaTh M WHTEPHPETUPOBATh MH(OPMAIMIO PA3IWYHBIX BHJIOB U (HopM
IPE/ICTABIICHNUS;

CTPYKTYpUpOBaTh HHGOpPMAIUIO, NPEICTaBIATh €€ B pa3IMyHbIX (opMax,
WUTIOCTPUPOBATh IpadUUECKU;

OLICHMBAaTh HAAEKHOCTh MHPOPMALMK MO CAMOCTOSATENBHO CHOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHHUKaTHBHBIC YHUBEPCAJIbHBbIC Y4eOHbIE 1eiICTBUA

BOCHPUHUMATh M (OPMYIHPOBATH CYXKACHHS B COOTBETCTBUU C YCIOBHUSIMHU
U 1 CJBsIMH 061H€HI/I$I, SCHO, TOYHO, I'PaMOTHO BBIPA’KAaTb CBOIO TOUYKY 3PCHUA B YCTHBIX U
IMHUCbMCHHBIX TCKCTAX, AaBAThb INOACHCHUSA IO XOAY PCHICHHA 3aa49, KOMMCHTHUPOBATD
ITOJIy4YCHHBIN PE3yJIbTaT;

B X0/I€ OOCYXIEHHMS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOl TEMBHlI,
HpO6H€MBI, pemaeMoﬁ 3a/la4M, BBICKA3bIBATh HACH, HAICJIICHHBIC Ha IIOMCK PCHICHUA,
COIIOCTAaBJITb CBOM CYXXIACHHA C CYXIACHHAMHU OPYIrHX VY4YAaCTHHKOB JHAJIOra,
0OHapyKUBATh PAa3JIMYME U CXOACTBO MO3UIMI, B KOPPEKTHOU Popme HOopMyarpoBaTh
pa3HorjiacCus, CBON BO3PaKCHHUA,

MNpCACTABJIATL PE3YJIbTATbl PCHICHHUA 3aada4dH, OKCICPHUMCHTA, HCCIICA0OBAHUA,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPAaTh (opMaT BHICTYIUIEHHUS C Y4E€TOM 3a1ad
Mpe3eHTAIMU U OCOOCHHOCTEN ayIUTOPHH.

PeryasiTuBHBIC YyHUBEpPCAJIbHbIE YUeOHbIE NeiiCTBUA
Camoopranuszanmus:

COCTAaBJIATH IJIaH, AJITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 pelieHust ¢ y4ETOM
UMEIOIINXCS PECypCOB U  COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUPOBATh U
KOPPEKTUPOBATH BApUAHTHI PEIICHUH C Y4ETOM HOBOM MH(MOpMAITUH.
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CaMOKOHTPOJIb:

BJIaJIETh HABBIKAMH TO3HABATEIBHOW PEPIIEKCHH KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUA W MBICIUTENbHBIX MPOLECCOB, HX pE3yJibTaTOB, BIAAETh CHOCOOAMHM
CaMOIIPOBEPKH, CaMOKOHTPOJIA Ipolecca M pe3ylbTara pPELICHHs MaTeMaTHYECKOU
3a/1a4y;

OPEIBUICTh TPYAHOCTH, KOTOpPBIE MOI'YT BO3HHMKHYTh IIPH PEIICHHH 3a]ayH,
BHOCUTh KOPPEKTHBBI B JIE€ATEIBHOCTb HAa OCHOBE HOBBIX OOCTOATENBCTB, IAHHBIX,
HalJIEHHBIX OINOOK, BBISIBIEHHBIX TPYAHOCTEN;

OLICHUBaTh COOTBETCTBUE pe3yibTaTa LEIN U YCIOBUAM, OOBICHATH IMPUYMHBI
JTOCTUKECHHSI WM HEAOCTIXKEHUS Pe3yIbTaTOB IEATEILHOCTH, HAXOIUTh OMIMOKY, 1aBaTh
OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHaAsI 1eATEJIbHOCTD!

MMOHUMATh M MCIIOJIh30BaTh MPEUMYIIIECTBA KOMaHHOW U WHINBUIYAITBHON PaOOTHI
Opy  pEIIeHUd Yy4eOHBIX 3a/]ad, MPUHUMATH 1€Jdb COBMECTHOU JESTEIbHOCTH,
IUTAHUPOBATh OpPraHU3AIMI0 COBMECTHOM paboOThI, paclpenensTh BHAB PadoT,
JIOTOBapHUBAThCS, OOCYXKIaTh TMpPOIECC U pe3ynbTar padoThl, 0000maTh MHEHUS
HECKOJIbKHUX JIIOJICH;

y4acTBOBaTh B TIPymmoBbIX (opMmax padoThl (00CYyKICHHS, OOMEH MHCHHIA,
«MO3TOBBIC IITYPMbI» U HHBIC), BBIMOJIHATH CBOIO YaCTh PAa0OTHI U KOOPAUHUPOBATH CBOH
JEUCTBUS C APYTUMH YICHAMH KOMaH/IbI, OIICHUBATh KA4€CTBO CBOETO BKJIaaa B OOITHit
MPOIYKT IO KPUTEPHSIM, CHOPMYITUPOBAHHBIM YIaCTHHKAMU B3aUMOICHCTBHSI.

IIpeameTHbie pe3yabTaTbl OCBOCHUS (denepasbHONM pabodeil mporpaMMbl

0 MaTeMaTUKE MPEACTaBIEHBl MO rojaM OOyYeHHs B pamMKax OTHENbHBIX Y4eOHBIX
KYpPCOB B COOTBETCTBYIOUIUX pa3JieslaX HACTOSAUIEH MPOrpaMMBbl.
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OEJIEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»

MNOACHUTEJIBHAA 3AIINCKA

VYuebnbiii Kypc «Anredpa u Hayajla MaTeMaTUYECKOTrO aHaJIM3a» SBISIETCS OJHUM
U3 HamOoJee 3HAYUMBIX B MPOrpaMMe CpPEIHEro OOIIero oO0pa3oBaHUs, MOCKOJBKY,
C OJHOM CTOPOHBI, OH OOecleYyMBaeT MHCTPYMEHTaJIbHYIO 0a3y Ui HU3y4eHHUs BCeX
€CTECTBEHHO-HAYJYHBIX KYpPCOB, a C JPYrod CTOPOHBI, (OpPMHUPYET JIOTHYECKOE U
a0CTpakTHOE MBIIUICHHE OOYyJarolmMXcs Ha YpOBHE, HEOOXOAMMOM [l OCBOCHHS
uHopmMaTUKy, OOIECTBO3HAHUS, WCTOPUM, CIOBECHOCTH W JIPYTUX JIUCIMIUIMH.
B pamkax mgaHHOro ydeOHOro Kypca OOydJarommecs OBJaE€BalOT YHUBEPCAIbHBIM
S3BIKOM  COBPEMEHHOM  Hayku, KoTopas (opMyaupyer CBOM  JIOCTHIKCHUS
B MaTeMaTU4YeCcKou Gopme.

VY4eOHbIil Kypc anreOpbl ¥ Hayal MaTEMaTHYECKOTO aHaN3a 3aKJIabIBa€T OCHOBY
JUISL  YCTICUTHOTO OBJIAJICHUS 3aKOHAMU (DU3UKH, XUMUH, OHUOJIOTUU, TTOHUMAHUS
OCHOBHBIX TCHJICHIIMI pa3BUTHUS SKOHOMHKH W OOIICCTBEHHOW >XW3HH, ITO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIb30BaTh WX [UJIs JalibHEHIero oOpa3oBaHUs W B IOBCETHEBHOMN
XuU3HH. B TO Ke  Bpems  oBimajgeHue  aOCTPaKTHBIMH W JIOTHYCCKHU
CTPOTMMHU KOHCTPYKLIMSIMU aireOpbl 1 MaTEMaTHYECKOTO aHalli3a pa3BUBAET YMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH, JOKA3bIBaTh YTBEPIKICHUS
C TIOMOIIBI0 WHIYKIIMU W PaACCYXKJaTh JEIYKTUBHO, HCIIOJIB30BaTh OOOOIICHUE U
KOHKpETH3alluio, abCcTparupoBaHWe€ W aHAJNOTUI0, (POPMHPYET  KPEaTHUBHOE
Y KPUTHIECKOE MBIIIICHHE.

B xone uzydenus yueOHOro Kypca «Anredpa v Hayajga MaTeMaTU4eCKOTO aHaIN3a»
00 yJaromuecs MoTy9ar0T HOBBIM OMBIT PEIICHUS TPUKIAIHBIX 33729, CAMOCTOSTEITHHOTO
MOCTPOCHUSI MAaTeMAaTHYECKMX MOJIEJICH peallbHbIX CHTYalluid, WHTEPIPETAINH
MOJIYUCHHBIX PEIIEHUM, 3HAKOMSTCS C IPUMEPAMH MaTEMaTUUYECKUX 3aKOHOMEPHOCTEM
B MPUPO/IE, HAYKE U UCKYCCTBE, C BHIJAIOMIMMHUCI MaTEMaTHYECKUMH OTKPBITUSIMH U UX
aBTOPaMHU.

VYueOHblii Kypc 00J1a1aeT 3HAYUTEIbHBIM BOCIIUTATENILHBIM MOTEHIIUAJIOM, KOTOPBIH
peaym3yeTcs Kak dYepe3 YydeOHbIi MaTepual, CHOCOOCTBYIOIIMM (POPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS, TAK U Uepe3 CerupuKy yaeOHOU NesATeTbHOCTH, TPEOyIoIIe
MPOJOKUTEIHPHON KOHIIEHTPAIIMM BHUMAHMS, CaMOCTOSATEIHHOCTH, AKKYPaTHOCTH H
OTBETCTBEHHOCTH 3a MOJy4YE€HHBIN pe3ybTarT.

B ocHoBe meroauwku oOydueHusi ainreOpe W HadajgaM MaTeMaTHYECKOTO aHajn3a
JICKHAT JIEATCTbHOCTHBIN TPUHITUI 00YJICHHS.

B cTtpykType yueOHOro Kypca «Anrebpa W Hadajga MaTeMaTHUECKOTO aHAIIM3a»
BBIJICJICHBI CIICAYIOIINE COIEPKATEIPHO-METOANYECKHIE JIMHUA. «HuCIa U BEIYUCIICHUS,
«Dynknn U Tpadukny, «YpaBHEHUS W HepaBeHCTBa», «Hawama maremarmueckoro
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aHanuzay, «MHoXecTBa M JIOTHKa». Bce OCHOBHBIE COAEpkKATEIbHO-METOAUYECKUE
JVHUM W3Y4YaloTCs Ha MPOTSDKEHUH JBYX JIET OOyueHHs Ha YPOBHE CpPEIHEro OOIIero
o0pa3oBaHusi, €CTECTBEHHO JOMOJHSS APYr Apyra U MOCTEIEHHO HAChIIAsiCh HOBBIMU
TeMaMu U paznenamu. J[aHHBIA y4eOHBIA KypcC SIBIISIETCS MHTETPATUBHBIM, MOCKOJIBKY
o0BeIMHAET B cebe colepKaHUe HECKOJIbKUX MATeMaTHYECKUX TUCIUIUIMH, TaKUX Kak
airedpa, TPUTOHOMETPUS, MAaTEMaTUUYECKUH aHaIN3, TEOPHUSI MHOXKECTB, MaTeMaTHYeCcKas
joruka u apyrue. [lo mepe Toro xak oOydarommuecs OBJaeBalOT BCE Oojee MIUPOKUM
MaTeMaTUYeCKUM  ammapaToM, y HHUX I[OCJIeIoBaTelbHO  Qopmupyerca U
COBEPILEHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTUYECKYI0 MOJENb PEabHOM CHUTyalluH,
NPUMEHATh 3HAHWS, TOJYYCHHBIC MPH HM3YUYCHUH YYEOHOTO Kypca, IS PeIIeHUs
CaMOCTOSITEIbHO  C(OPMYJTUPOBAHHONW  MaTeMaTUYEeCKOM  3aJadd, a  3aTeM
WMHTEPIIPETUPOBATH CBOU OTBET.

CopepxarenpbHO-MeTOAMYECKass JUHUS «Ywucna ©  BBIUKUCICHHS» 3aBEPIIACT
dbopMUpOBaHME HABBIKOB WCIIOJIb30BAHUSI JIEHCTBUTEIBHBIX YHCET, KOTOpPOE ObLIO
HAyaTO Ha YPOBHE OCHOBHOro 001miero ooOpazoBanus. Ha ypoBHe cpeaHero oOIiero
o0Opa3oBaHus 0c000€ BHUMaHHE yJeiseTcss (OPMUPOBAHHIO HABBIKOB PAIlMOHAIBHBIX
BBIUMCJICHUN, BKIIIOYAIONINX B C€Osl MCIIONIb30BaHUE PA3IMUHBIX (JOPM 3aIllMCH YHCIIA,
YMEHHE JIeJlaTh TPUKUAKY, BBIMOTHATH MPHOIMKEHHBIC BBIUYMCICHUS, OIICHUBATH
YUCJIOBbIE BBIPAKEHUS, pabOTaTh € MaTEeMaTHYECKUMU KOHCTAaHTaMU. 3HAKOMBIE
00yJaronMMcsi MHOYKECTBA HATypaJbHBIX, IEJBIX, PAMOHAIBHBIX M JCHCTBUTEILHBIX
YHUCEJ JOMOIHSIOTCS MHOKECTBOM KOMIUIEKCHBIX YHCEN. B KaKI0M M3 3THX MHOXECTB
paccMaTpHUBaIOTCS CBOWCTBEHHBIE €My CIENM(PUYECKUE 3a/ladyd W ONepallvu: JIeJICHUue
HAIleJl0, ONEPUPOBAHME OCTaTKaMH Ha MHOXECTBE IIENBIX YHCEeN, OCOOBbIe CBOWCTBA
palMOHAILHBIX W HWPPALMOHATBHBIX YHCEN, apuMeTH4ecKue omepanuu, a TaKKe
W3BJICUCHWE KOPHS HATypajJbHOW CTEMEHM Ha MHOXKECTBE KOMIUIEKCHBIX YHCE.
bnarogapst mocienoBaTeNbHOMY PpACIIUPEHUIO Kpyra HCIOJIb3YyEeMbIX YHCEIT W
3HAKOMCTBY C BO3MOXHOCTSIMH HMX TPUMEHEHHUS HJisi pelIeHUs pPa3IMYHbIX 3a]1a4
dbopmMupyeTcsi TpeAcCTaBICHHE O €IWHCTBE MAaTeMaTHKH Kak Haykhn W €€ poiu
B TIOCTPOEGHUH MOJENIEH peaJlbHOr0 MHpa, IIUPOKO HCIONB3YIOTCS 0000IIeHHe U
KOHKPETH3AIIHA.

Jlunus «YpaBHEHUS U HEPABEHCTBA» PEATTM3YETCS Ha MPOTSHKEHUU BCEr0 00 yueHus
Ha YpOBHE CpeaHero odmiero o0pazoBaHus, MOCKOIBKY B KaxaoM paszzene [IporpamMmer
PEeIYyCMOTPEHO pEIIEHHUE COOTBETCTBYIOIIMX 3adad. B pesynprare oOydarommecs
OBJIAJICBAIOT PA3JIMYHBIMA METOJAMHU PEIICHUS PallMOHAIBHBIX, HPPaIllMOHAIBHBIX,
MTOKAa3aTeJIbHBIX, JIOTApU(PMUICCKUX U TPUTOHOMETPHYECCKUX YpaBHCHHM, HEPABCHCTB U
CHUCTEeM, a TaKKe 3ajad, coJepKalmx mapameTphl. [lomydeHHbIE YMEHHS IITUPOKO
UCIIOJIb3YIOTCSl TIPU UCCIIENOBAaHNN (DYHKIIMIA C TTIOMOIIBIO TPOU3BOHOM, TIPU PEIICHUN
NPUKJIAJIHBIX 337a4 W 3a/lad Ha HaXOXKJICHHE HauOOJBIINX W HAUMEHBIIUX 3HAYCHUIN
dbyakuuu. J[aHHas comepkarenbHas JIMHUS BKJIIOYAeT B ce0s Takke (opMUpOBaHUE
YMEHHI BBIMOJHATH pacy€Thl 1O (QopMynaMm, mpeoOpa3oBaHUs paIlMOHAILHBIX,
UPpAlMOHANBHBIX M TPUTOHOMETPHUYECKUX BBIPAKCHHA, a TakKe BBIPAKCHUH,
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colepXallux CcTeneHu u Jorapupmbl. brnaromaps wu3ydeHuto anreOpanyecKoro
MaTepuana MPOUCXOAUT JalbHEWIee pPa3BUTHE AITOPUTMUYECKOTO0 M aOCTPaKTHOTO
MBIIUIEHNUS 00y4Yaronmxcs, pOpMUPYIOTCS HABBIKHU JE€AYKTUBHBIX PacCyKICHU, paOoThI
C CUMBOJIbHBIMU (hOpMaMH, MPEACTABICHHS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BH €
paBEeHCTB W HEpaBeHCTB. Aujrebpa mnpeiaraetT 3(QQEKTUBHbIE HHCTPYMEHTHI
JUISL PELLICHUS ITPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HAVIHO IEMOHCTPUPYET
CBOM BO3MO>KHOCTH KaK S13bIKA HAYKHU.

CopepxxarenpbHo-MeToqu4eckass JuHUA «DyHKIMM W TpapuKW»  TECHO
NEPEIUIETAETCS ¢ IPYrUMU JIMHUSAMM y4E€OHOr0 Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a0a€T  MOCIENOBAaTEIbHOCTh  M3Y4EHMS  Marepuana. V3yyeHune  CTENEHHOW,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKOH U TPUTOHOMETPUUYECKUX (PYHKIIMM, X CBOWCTB H
rpauKoB, HCIONb30BaHME (QYHKIUI [ pelleHus 3afad U3 JApPYyrux y4eOHbIX
IIPEAMETOB U peabHOM KU3HU TECHO CBA3aHO KAK C MAaTEMaTUYECKUM aHAIU30M, TaK U
C peELIeHHEM ypaBHEHUN U HepaBeHCTB. Ilpu 3ToM OoJbllloe BHUMAHHE YAETSIETCS
(OpMUPOBAaHUIO yYMEHHUS BBIpaXaTh (OpMyJaMU 3aBUCUMOCTH MEXIY Ppa3InYHbIMU
BEJIMYMHAMH, MCCIENOBATh MOJydeHHblE (YHKIUHU, CTPOUTh MX rpaduxu. Martepuan
9TOM COAEPKATEIBHOM JIMHUY HALEJICH HA PA3BUTHE YMEHUW M HABBIKOB, NTO3BOJIIOIINX
BBIPAYKaTh 3aBUCUMOCTH MEXAY BEIMYMHAMHU B pa3IU4YHONA (PopMme: aHAIUTUYECKOH,
rpaduueckoii u ciaoBecHOM. Ero uzyueHnne cnocoOCTBYET pa3BUTHIO aJITOPUTMUYECKOTO
MBIIIUICHUSI, CIHOCOOHOCTH K OOOOIIEHUI0O U KOHKPETU3AIMH, UCIOJIb30BAHUIO
aHaJIOTUH.

ConepxxarenbHass suHUA «Hadama MaremMaTH4eckoro aHanm3a» IO3BOJISET
CYLIECTBEHHO pPACIIMPUTH KPYr KaK MaTEMaTHUYECKUX, TaK W NPUKIAIHBIX 3a1ad,
JOCTYIHBIX 00YJaroIMMCsl, TaK KaK Y HUX MOSIBJISETCS BO3MOXXHOCTb CTPOUTH IpapuKu
CHOXHBIX (YHKIUH, ONPENENSITh UX HAMOOJBIINE U HAMMEHbIINE 3HAUEHUS], BBIUUCIISATD
wiomaau Guryp u oObEMBI Tel, HAXOIUTh CKOPOCTU U YCKOPEHUs mpoieccoB. [laHHas
COZIEpXKATEIIbHAS JIMHUSA OTKPBIBAET HOBBIE BO3MOYKHOCTH NIOCTPOCHHSI MAaTEMATHYECKUX
MOJENEN pea’bHbIX CUTYalHi, TMO3BOJIIET HAXOAUTh HAWJIydllee PpELICHUE
B MPUKIAIHBIX, B TOM YHUCJIE COLHAIBHO-)KOHOMHYECKHUX, 3a/adaX. 3HAKOMCTBO
C OCHOBAMM MAaTE€MaTUYECKOI0 AaHallu3a CHOCOOCTBYET pAa3BUTHUIO aOCTPAaKTHOIO,
(OpMaNbHO-JIOTUYECKOTO W KPEaTHMBHOTO MBbIIUICHUS, (OPMUPOBAHUIO YMEHUI
pacro3HaBaTh IPOSIBICHUSA 3aKOHOB MAaTEMAaTHKM B HAyKe, TEXHHKE M MCKYCCTBE.
OOyuarouiyecsi y3HalOT O BBIJAIOMIMXCS pPE3yJbTaTaX, MOJYYEHHBIX B XOJ€ pPa3BUTHUS
MaTeMaTHKHU KaK HayKH, U 00 UX aBTOpax.

ConepxarenbHO-MeTOAUUECKas JTMHUSA «MHOXECTBa M JIOTMKa» BKIIIOYAeT B ce0s
AJIEMEHTHI TEOPUHA MHOKECTB MU MATEMATUYECKOU JIOTUKU. TeOpEeTUKO-MHOXKECTBEHHBIE
IIPEACTABICHUS TNPOHU3BIBAIOT BECh KYpPC IIKOJBHOW MAaTEMaTHKM W IIPENIarator
HauOoJiee YHHUBEPCAIbHBIN S3BbIK, OOBEAWHSIONIUMN BCE pa3feibl MaTEeMaTUKH M €€
MIPUJIOKEHNM, OHH CBS3BIBAIOT Pa3HbIE MATEMATUYECKHUE TUCIIUTUIMHBI U UX TPUIIOKEHUS
B eauHoe 1enoe. IloaToMy BaXHO AaThb BO3MOXHOCTh OOydarolmiemMycs HTOHUMAaTh
TEOPETHUKO-MHOKECTBEHHBIM SI3bIK COBPEMEHHOW MAaTEMAaTUKH W HCIOJIb30BaTh €ro
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JUTSI BRIPQXKEHUSI CBOMX MBICIICH. JIpyruM BaKHBIM MPU3HAKOM MATEMATHKU KaK HAyKH
clenyeT MpPU3HATH CBOWCTBEHHYIO €W CTpPOrocTb OOOCHOBaHUM U  CIIEOBaHUE
OTpEICIEHHBIM TMpPaBUJIaM TOCTPOCHUST JJOKA3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTAMHU
MaTEeMAaTHYECKON JIOTMKH  CIIOCOOCTBYET Pa3BUTHIO  JIOTHYECKOTO  MBITIUICHUS
00yUaroNMXCs, MO3BOJSET UM CTPOUTH CBOM PACCYKICHHUS Ha OCHOBE JIOTHYECKUX
npaBuil, POPMUPYET HABBIKM KPUTHUECKOTO MBIIUICHUS.

B y4eOHOM Kypce «AnreOpa ¥ Hayajla MaTeMaTHYEeCKOTO aHaM3a» MPHUCYTCTBYIOT
OCHOBBI MAaTEMaTUYECKOTO0 MOJCTUPOBAHMS, KOTOpPhIE MPU3BAHBI CIIOCOOCTBOBAThH
(GbOpMHUPOBAHNIO HABHIKOB TOCTPOCHHUSI MOJICICH pEaNbHBIX CHUTYaIlud, UCCICIOBAHMUS
3THX MOJIeNeld C TIOMOIINBI0 anmapaTa aiareOpbl W MaTeMaTHYeCKOTO aHalu3a,
WHTEPIIPETAIlMU TIOMYYCHHBIX pEe3yJIbTaTOB. TakuWe 3alaHusl BIUICTCHBI B KaXKIIbIi
U3 pa3leioB TMPOTPaMMBbI, TIOCKOJBKY BECh MaTepHal Y4eOHOTro Kypca IIHPOKO
UCIIONIb3YeTCA  JUISl  pEIIeHUs TMPUKIAAHBIX 3amad. [Ipu  pelieHun peabHbIX
MPAKTUYECKUX 3a7a4 00yJaroniuecs: pa3BuBarOT HaOJI01aTeIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIb30BaTh AHAJIOTHIO, 00001aTh U
KOHKPETHU3UPOBaTh MpodiieMy. JlesTenpbHOCTh MO0 (OPMHPOBAHUIO HABBIKOB PEIICHUS
NPUKJIQIHBIX 3a7ad OPraHU3YyeTCs B TPoIlecce M3YYeHHUS BCEX TeM Y4eOHOro Kypca
«Anrebpa 1 HaYaJla MATEMaTHIECKOTO aHATA3a.

Ha wusyuyenue ydeOGHOro kypca «Ainrebpa M Hadajia MaTEMaTHUYECKOTO aHAIM3a»
orBogutcs 272 uvaca: B 10 kmacce — 136 uacoB (4 yaca B Hememo), B 11 kmacce —
136 yacoB (4 yaca B HE/IEIIIO).

COJAEPKAHUE OBYUYEHUA
10 KJIACC

Yuciaa 1 BBIYMCICHUS

PammmonanpHbie yuciaa. OOBIKHOBEHHbIE U JECATUYHBIE JIpOOH, TPOIEHTHI,
OeckoHeuHbIe niepuoauyeckue apodu. [Ipumenenue apodeit u MPOIEHTOB IS PEIIeHUs
IIPUKJIAIHBIX 337a4 U3 Pa3JINYHbBIX OTPACIEN 3HAHUM U PEATbHON KU3HU.

JlelicTBuTeNnbHBIE  4Yucaa.  PaluMoHambHbIE W HUPPALMOHAJIBHBIE  YHCIIA.
ApubdmMeTnueckue onepanuu ¢ IeUCTBUTEILHBIMU YnucIaMu. Moayib 1eMCTBUTEILHOTO
yucia v ero cBoiictea. [IpubnnxEHHbIe BEIYUCICHUS, TTPaBUJia OKPYTJICHU S, TPUKUJIKA U
OLICHKA PE3YJIbTaTa BHIYUCIICHUM.

Crenenb ¢ 1eabIM nokasareiaeM. buaom Hrrorona. Mcnosb3oBaHue moaxoasinen
GbopMBbI 3amMCH  JACHCTBUTENBHBIX YHUCEN [IJISI PEHICHWs] TPAKTUYECKUX 3alad |
MIPEACTABJIEHUS TaHHBIX.

ApubdmMeTnuecknii KOpeHb HaTypaJbHOU CTETIEHU U €ro CBOMCTBA.

CreneHb ¢  pallMOHAIbHBIM  IOKa3zaTeleM ¢ €€  CBOWMCTBA, CTEIEHb
C JCUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapudpm uymcna. CpoiictBa Jjorapudma. JlecaTUUHBIE U  HATypaJbHbIE
JorapuQMBbI.

14



denepanbHas padbouas nporpamma | Marematuka. 10-11 knaccsl (yriyOnEéHHBIN YPOBEHB)

CHuHyC, KOCHHYC, TaHI€HC, KOTAaHI'€HC YHUCJIOBOIO aprymMeHTa. ApKCHHYC,
aApPKKOCHHYC U apKTaHT'€HC YMCJIOBOTO apryMeEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxnecTBa M TOXJIECTBEHHbIE MPEOOpa3oBaHUs. YpaBHEHUE, KOPEHb YpaBHEHUSI.
PaBHOCUIBHBIE ypaBHEHHsT W YpaBHEHMA-CIEACTBHs. HepaBeHCTBO, pelieHue
HEPaBEHCTBA.

OCHOBHBIE METOIIbI PELICHHS] LENbIX W JAPOOHO-PALMOHAIBHBIX YpPaBHEHUU U
HEpPaBEHCTB. MHOIOUYJIEHBI OT OJTHOM IEPEMEHHOM. JleNeHre MHOTOYJIEHa HA MHOTOWIECH
¢ ocratkoM. Teopema be3y. MHuorounensl ¢ ueiabiMu kodddunuentamu. Teopema
Buera.

[TpeoOpazoBaHus YMCIOBBIX BBIPAKEHUH, COACPKAIINX CTENECHH 1 KOPHHU.

Wppaunonanbable ypaBHEHUS. OCHOBHBIE METOJbl PEHICHUS HPPALMOHAIBHBIX
YPaBHEHHM.

Iloka3arenpHble ypaBHEHUsA. (OCHOBHbIE METOABI PELICHUS I10KA3aTEJIbHBIX
YPaBHEHHU.

[TpeoOpazoBanue BbIpa)k€HUM, COAEpKAILUX JIOTAPU(PMBI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHbIE METO/Abl PELICHUS JOTapU(PMUUYECKUX
YPaBHEHHM.

OcHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIIBL. [Ipeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUN. PeneHrne TpuroHOMEeTpuYeCKUX ypaBHEHUN.

Pemenue cucteM MMHEWHBIX ypaBHEHUNW. MaTpulla CUCTEMBI JIMHEWHBIX YPAaBHEHUN.
Omnpenenurens MaTpullbl 2X2, €ro réOMETPUUECKUI CMBICIT M CBOWCTBA, BBIYUCIICHUE
€ro 3HAYeHUs, NPUMEHEHHUE OIPEACIUTEN] JUId PELICHUs CUCTEMbl JIMHEWHBIX
ypaBHEHUU. Penienrne npukiagHbIX 3a1a4 ¢ TOMOIIBI0 CUCTEMbI JJUHEUHBIX YPaBHCHUM.
HccnenoBanre nocTpOCHHON MOJEM € TIOMOIIBIO MAaTPUIL U ONPEACIIUTENCH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pEaJbHOM CHUTYyallud C IOMOIIBIO
YpaBHEHUW W HepaBeHCTB. [IpuMeHeHHE ypaBHEHUHM W HEPABEHCTB K PELICHUIO
MaTeMaTHUYeCKUX 3a/1a4 U 3a/1a4 U3 Pa3IU4HbIX 00JacTell HAyKU U pealbHOM JKU3HH.

@OyHkuun 1 rpaguku

Oynkius, crnocoObl 3amanus (yaknuu. B3auMHO o00paTHble  QYHKITUH.
Komnozunust Gpynkiuii. I'paduk GyHkimu. SnemeHTapHble npeodpa3oBaHus rpaduKoB
G yHKITUH.

OO6nacte omnpeeneHus W MHOXECTBO 3HaueHu Qynkuuu. Hymu QyHkuw.
[TpomexxyTku 3HaKomocTostHCTBa. UETHble W Heu€THhle (QyHkuuu. llepmommueckue
¢yukiun. [IpoMexxyTku MOHOTOHHOCTH (PYHKIIMH. MaKCUMyMbl 1 MUHUMYMBI () YHKITUH.
HaubGonpIiniee n HanmMeHbIIee 3HaYCHNUS QYHKITUN HA TIPOMEKYTKE.

JluneliHasi, KBaApaTU4Has W JpPOOHO-JIMHEHHAss (QYHKIUH. DJIEMEHTapHOe
UCCIIeIOBaHNE U TOCTPOEHUE UX IPaPUKOB.

Crenennast (yHKIMS C HATypaJdbHbIM M LI€NIbIM TMOKa3artenem. EE cBoiicTBa u
rpaduk. CBoiicTBa M TpaduK KOpHS N-Oi CTENEHW KaK (PYHKIIMA OOpaTHOM CTEHECHH
C HaTypaJbHbIM MOKA3aTEJIEM.
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[lokazaTenbHass u jorapudmuyeckas QyHKIMHM, HX CBOWCTBA M Tpaduki.
Hcnonp3oBanue rpa@ukoB QyHKIMNA I PEIICHUS] yPaBHEHHI.

Tpuronomerpuueckasi OKpY>KHOCTb, OIIPEEICHNE TPUTOHOMETPUUECKUX () YHKIIHI
YHUCIIOBOTO apTryMEHTA.

OyHKIMOHATBHBIE 3aBUCMMOCTH B pealbHBIX Mpoleccax W siBIeHusx. [ paduku
peaIbHBIX 3aBUCUMOCTEH.

Havana maTteMaTH4eCKOro aHajau3a

[TocnenoBaTenbHOCTH,  CIMOCOOBI  3aJaHus  MOCIeNoBaTeIbHOCTEH. MeTox
MaTeMaTU4eCKOM HHAYKIMU. MOHOTOHHBIE M OTPaHUYEHHBIC MOCIECA0BATEIHLHOCTH.
Hctopuss BO3HUKHOBEHMS MaTEMaTHYECKOTO aHajiM3a KaKk aHalu3a OeCKOHEYHO
MaJIbIX.

Apudmernyeckass M TreoMeTpuyeckas mporpeccud. beckoHedHO yObIBaroas
reoMmerpuueckass mnporpeccuss. Cymma O€CKOHEYHO YOBIBAOIIEH TI'€OMETPUUECKOM
nporpeccuu. JIMHEWHBIM W AKCIOHEHIMANbHBIM pocT. Yncno e. dopmyina ClI0KHBIX
IpoLeHTOB. Mcronb30BaHue NPOrpeccuu Uil PEUICHUs] PEealbHbIX 3a1a4 IPUKIALHOTO
Xapaxkrepa.

HenpepbiBHble (hyHKIMU U UX CBOMCTBA. TouykM pa3pbiBa. ACUMOTOTHI IpaHUKOB
dbyakuuid. CBolicTBa (YHKIMNA HENPEPHIBHBIX Ha OTpe3ke. MeToJ HMHTEepBajoB
JUISl pelieHusl HepaBeHCTB. [IpuMeHenne cBOMCTB HENPEPhIBHBIX (PYHKIUHN ISl pelIeHUs
3a/1a4.

[lepBas m BTOpas npousBoiHble (yHKUMU. OmnpenencHUe, T'€OMETPUUYECKUN U
(bu3HUeCcKuil CMBICT IPOU3BOHOMN. YpaBHEHHE KacaTelIbHOM K rpaduKky ¢ yHKIIUU.

[IpousBoanbie snemMeHTapHbIX GyHKIMA. [Ipom3BogHas cymMMmbl, TIPOU3BEICHUS,
YaCTHOTO Y KOMIO3ULIMK (PYHKITUH.

MHo:kecTBa U JIOTMKA
MHO0K€eCTBO, ONepaluy HajJ, MHOKECTBAMU M MX CBOMCTBA. J[marpammsl Dusepa—
Benna. IlpumeHeHnne T€OpPETUKO-MHOKECTBEHHOT'O allapara Jijisi OMUCAHUS PEeAbHBIX
MIPOLIECCOB U SIBJICHUM, MPU PEIIEHUH 3a7a4 U3 APYTUX y4eOHBIX MPEIMETOB.
Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTUYEeCKOrOo OOBEKTa, CJEACTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUS.

11 KJIACC

Yucia v BBIYUCJICHUS

Harypanbnbie u nensie yncia. [[pumMeHeHne npu3HaKkoB JEIMMOCTH LEIbIX YUCE,
HauOonbImMi 00mmit aemurens (nanee — HOJl) u nanMmensliee ob1iee kpaTHoe (anee —
HOK), ocratkoB mo moaymto, ainroputMma EBKIMIa 1 pelIeHUs 3a/ad B LEJIbIX
YHUCIIax.

KomniekcHbie uucia. AnreOpaudeckass ¥ TpUTOHOMETpUYECKasi (OpMbl 3aluCcCH
KOMIUIEKCHOTO 4Hclia. ApupMETHUUECKHE OIepalui ¢ KOMIUICKCHBIMH YHCJIaMHU.
N300pakeHne KOMIUIEKCHBIX YMCET Ha KOOPAWHATHOM mockoctu. @opmyna Myaspa.
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KOpHI/I N-0M CTENEeHH M3 KOMILJICKCHOTO YHCla. HpI/IMeHeHI/IG KOMIIJICKCHBIX YHCCII
AJI1 pCIICHUA (I)I/ISI/I‘-ICCKI/IX U IrCOMCTPHUUCCKUX 3a71ay.

YpaBHEeHUS U HEPABEHCTBA

CucreMa U COBOKYNHOCTh YPaBHEHHI M HEPABEHCTB. PaBHOCHIIBHBIE CUCTEMBI U
CHUCTEMBI-CIEACTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

OTt60p KOpHEHN TPUTOHOMETPUUECKUX YpaBHEHHUM c MTOMOUIBIO
TPUTOHOMETPUUECKON OKPYKHOCTHU. Perenrne TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIC METO/BI PEIICHHSI TIOKA3aTEIBHBIX U JIOTAPU(MHUIESCKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALUOHAIILHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CUCTEM M COBOKYIHOCTEW pallMOHAIBHBIX,
UppallMOHANBHBIX, MOKA3aTEIbHBIX U JIOTApU(PMHUUECKUX YPAaBHECHUM.

VYpaBHEHHUSI, HEPABEHCTBA U CUCTEMBI C ITApAMETPaMHU.

[IpumeHeHne ypaBHEHHM, CUCTEM M HEPABEHCTB K PELICHUI0 MaTeMaTUYECKHUX
3a/lady W 3aJlad U3 Pa3IM4HbBIX 00JlacTeld HAyKU U pealbHOM KU3HM, HUHTEpIpeTarus
MOJTYYECHHBIX PE3YIbTATOB.

DOyHkuun U rpaguku

I'padux xomnoszurmu Qyukmuii. ['eomerpuueckue o00pa3bl ypaBHEHUN U
HEPABEHCTB HAa KOOPAMHATHOM IJIIOCKOCTH.

Tpuronomerpudeckue GyHKIIHH, UX CBOMCTBA U TPAPUKH.

['padprueckre MeToabl pellieHUs] ypaBHEHUI U HEpaBEHCTB. |'paduueckue MeToabl
pelenus 3aaa4 ¢ apaMeTpaMH.

Ucnonb3oBanue rpadukoB (QyHKIUN Ui HCCIEIOBAaHUS  MPOIECCOB U
3aBHUCUMOCTEH, KOTOpbI€ BO3HUKAIOT MpPU PELIEHUH 3a1ad M3 JPYruX Yy4eOHBIX
IIPEIMETOB U PEAIIbHOU KU3HMU.

Hayana maTeMaTH4eCKOro aHajIu3a

[IpumMeHeHrne NPOM3BOJHOM K HCCIENOBaHUIO (PYHKIMHA HAa MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxneHne HaumOOJbIIEro M HAMMEHBIIEr0 3HAYEHW HeNpepbIBHON
(GYHKIIMU Ha OTpE3Ke.

IIpuMmenenne nporu3BOAHON I HAXOXKAEHNS HAWJIYYILIET O PELIECHUS B IPUKIIAIHBIX
3aja4ax, JAJid ONPEAeIeHHUs] CKOPOCTH M YCKOPEHUS IPOLECcca, 3aaHHOr0 (pOpMYyIIoN in
rpadukom.

IlepBooOpa3Has, OCHOBHOE CBOKMCTBO  mepBooOpasHbiX. IlepBooOpa3HbIe
aneMeHTapHbIX GyHkumii. [IpaBuna HaxoXaeHHUs TIEPBOOOPA3HBIX.

HNurerpan. ['eomerpuuecknii CMBICT HMHTErpaja. BbeluuclieHHE OnpeAeIéHHOro
uHTerpaia no ¢popmyne Hetorona—Jleitonuiia.

[IpumeHeHre uHTErpaina A HaXOKISHUS IUIOIMaei mIockux Guryp u o0bEMOB
FEOMETPUYECKUX TEI.

[Ipumepsl  pemienuit  auddepeHIUaNbHBIX  ypaBHEHMH. MaTtemaTuieckoe
MOJIEJTMPOBAHHE PEAIbHBIX MPOIIECCOB ¢ TOMOIIBIO T PepeHIINaTIbHBIX YPaBHEHHI.

17



denepanbHas padbouas nporpamma | Marematuka. 10-11 knaccsl (yriyOnEéHHBIN YPOBEHB)

INTPEAMETHDIE PE3YJIBTATDBI

K xonmy o0ydyenus B 10 kiacce 00ydaromuiics MoayduT CASAYIONINUE MPEIMETHBIC
pE3yJIbTaThI 10 OTAEJIBHBIM TeMaM (perepanbHOl paboyeil mporpaMMbl yueOHOTO Kypca
«Anrebpa u Havajla MATEMaTUYECKOTO aHAIN3ay:

Yucna 1 BHIYMCICHUS:

CBOOOJIHO  OIEPUPOBATh TMOHATUSIMU: PAIMOHAIBHOE YMCIO, OECKOHEUHas
MIePHOIUYECKas IPOOk, MPOIEHTHI, HPPAIMOHATHHOE YHCII0, MHOYKECTBA PAIliOHAIBHBIX
Y JCHCTBUTENIBHBIX YUCET, MOAYJIb JEHCTBUTEILHOTO YHCIIA,

MIPUMEHSTH APOOU U MPOLICHTHI JJI PEIICHUS MPUKIAJAHBIX 3a7a4 U3 Pa3IMYHbBIX
OTpaciiel 3HAaHUN U PEATbHOMN KU3HHU;

MPUMEHSATh TPHOMMHKEHHBIC BBIUMCICHUS, TpaBUiia OKPYIVICHUS, NPUKHUIKY H
OLICHKY pe3yJIbTaTa BbIYMCIICHUM;

CBOOOJIHO OMEPUPOBATH MOHATUEM: CTEICHB C 1IEJLIM TOKa3aTesieM, UCTIOIb30BaTh
NOAXOAIYI0 (OPMY 3aUCH JIEUCTBUTEIILHBIX YHCEI JIJIS1 PEIICHUS IPAKTUYECKUX 33124
Y [IPEJICTABJICHUS TaHHBIX;

CBOOOJIHO OMEPUPOBATh TMOHATUEM: apUPMETHUUECKUM KOPEHb HaTypajJbHOU
CTEIICHU;

CBOOOJTHO OMEPUPOBATH MOHATUEM: CTENEHb C PAllMOHATILHBIM MMOKa3aTeIeM;

CcBOOOHO ONEPUPOBATH MOHITUIMU: JIOTApU(M YKCIIa, JECATUUHBIC U HATYpaJIbHbBIE
Jorapu@mel;

CBOOOZHO OMEpUPOBaTh TMOHATUSAMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC
YHUCIJIOBOT'O apryMEHTa;

ONEPUPOBATHh TMOHATHUSIMH. APKCUHYC, APKKOCMHYC M AapPKTAHIE€HC YHCJIOBOIO
apryMeHTa.

YpaBHeHHS U HEPABECHCTBA!

CBOOOAHO ONEpPUPOBATh MOHATUSAMH: TOXKAECTBO, YpPaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHHUS U YPAaBHEHUS -CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

MPUMEHSTD PAa3IMYHbIE METO/IbI PEILICHUS PALIMOHATIBHBIX U IPOOHO-pAIIMOHAILHBIX
YPaBHEHUM, IPUMEHATH METOJl UHTEPBAJIOB ISl PEILIEHUS] HEPABEHCTB,

CBOOOAHO ONEpPUPOBATH TMOHATUSMHU: MHOIOYJIEH OT OJHOW HEepPEMEHHOM,
MHOTOWIEH C IEJbIMU KO3((PUIMEHTaMU, KOPHHM MHOTrOYJIeHa, NPUMEHSThH EJCHHE
MHOI'OYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera mia pemenus
3a7ay;

CBOOOJIHO ONEpPHUPOBATh MOHATHUSIMU. CHUCTEMa JMHEMHBIX ypaBHEHUN, MaTpHUIa,
OTIPE/ICTIUTENb MATPULBI 2 X 2 U €ro T€OMETPHUUECKHI CMBICI, HCII0JIb30BaTh CBOMCTBA
ompeaenuTens 2 X 2 i BBIUKCICHUS €ro 3HA4YEHWs, MPUMEHSATh OIpPEaeIUTeNN
JUIsl PELICHUs CUCTEMBl JIMHEWHBIX YPAaBHEHUH, MOJEIMPOBATH PEANbHBIE CUTYaLUH
C TNOMOIIBK) CHUCTEMBI JIMHEWHBIX YPAaBHEHHUM, HCCIEHOBATh IOCTPOEHHBIE MOJEIN
C IIOMOILBIO MaTPULL U OIPEIEIIUTENICH, UHTEPIIPETUPOBATH ITOYYEHHBIN PE3YJIbTAT;

MCII0JIb30BaTh CBOMCTBA IEUCTBUM C KOPHSAMU JJIsl IPe0OPa30BaHUsI BBIPAXKECHHUI;
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BBITIOJHATh MPE0Opa30BaHUsl UYUCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTENEHU
C pallMOHAIBHBIM IIOKA3aTENEM;

UCIIOJIb30BaTh CBOWCTBa JIOrapudMOB [JIsI TpeoOpa3oBaHus JIOTapUPMUUECKUX
BBIPA)KCHUM;

CBOOOJHO OMEpUpOBaTh MOHATUSMU: UPpPAMOHAIBHbBIE, I[OKa3aTelbHbIE U
jJorapu@MUYECKue ypaBHEHUS, HAXOJUTh HMX PEIICHUS C TOMOIIBI0 PaBHOCHUIIBHBIX
IIEPEXOI0B MJIN OCYILECTBIISIS IPOBEPKY KOPHEH;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHE (QOpPMYAbl Il MpeoOpa3oBaHUA
TPUTOHOMETPUYECKUX BBIPAKECHUM;

CBOOOJHO ONEPUPOBATH MOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE, TPUMEHSTh
HeoOXoAuMbIe (OPMYIBl Ui PEUICHUS OCHOBHBIX THUIOB TPUTOHOMETPUUYECKUX
YpPaBHCHUU;

MOJICIUPOBATh PEalIbHbIE CUTYAl[Md Ha S3bIKE alreOpbl, COCTABIISITH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA II0 YCIOBHUIO 3aJa4yM, HCCJIENOBATH IOCTPOEHHBIE MOJEIN
C UCIIOJIb30BAaHHUEM allliapara ajareopsl.

DOyHKIMU U TPAPUKH:

CBOOOJIHO OINEpPUPOBaTh MNOHATUAMM: (QYHKLIMS, CHOCOOBI 3afdaHusi (YHKIIMH,
B3aMMHO OOpaTHble (PYHKIIMM, KOMHO3UIMUSA (PyHKUMHA, TpaduK (YHKUUHU, BBIIOIHATH
3JIeMEHTapHbIe NpeoOpa3oBaHus rpa)uKoB PyHKIUIA;

CBOOOJIHO OTIEPUPOBATH MOHIATUAMU: 00JIaCTh ONPENETICHHSI U MHOYKECTBO 3HAUEHUHN
GbyHKIMH, HYAH QYHKIIHH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO  ONEpPUPOBaTh MNOHATUAMM: UYETHbIE U  HEUYETHbIE  (QYHKIMH,
nepuoanydeckue (QYHKIMH, MPOMEXYTKA MOHOTOHHOCTH (YHKIIMH, MaKCHMYMBI M
MUHHUMYMBbI QYHKIIMH, HauOOJIbIlIee M HAMMEHbBIIIee 3HaUeHNE (DYHKIIUU HA TPOMEKYTKE;

CBOOOJIHO ONIEPUPOBATH MOHATUSAMU: CTETICHHAs! GYHKINS C HATYPATHHBIM U 1IETBIM
nokasaTtesneM, rpauk CTeneHHOM (PYHKUIMU C HaTypajbHBIM M II€JIBIM IOKa3aTeleM,
rpaduk KOpHS N-OM CTeneHu Kak (YHKIMM OOpaTHON CTEMEHH ¢ HaTypalbHBIM
NoKa3aTeJieM;

OTIepUPOBATh OHATUSAMH: JIMHEHHAs, KBaIpaTUYHas U IpOOHO-TMHEHHas QyHKIUH,
BBITOJIHATD 3JIEMEHTAPHOE HCCIIEI0BaHNE U TIOCTPOEHHUE UX IpauKOB,;

CBOOOJITHO OINEpUpPOBaTh MOHATHSAMH. TIIOKa3zaTelbHas M Jorapupmuueckas
G yHKIIMY, KX CBOMCTBA U TpaUKH, UCTIONH30BaTh UX Tpa(UKK JIJIs pelIeHNs] YPaBHEHHUI;

CBOOOJIHO  OMEPUPOBATH  MOHSATHUSMHU. TPUTOHOMETPUYECKAs  OKPYKHOCTb,
oTpenesieHNe TPUTOHOMETPUIECKUX (PYHKIIHI YUCIIOBOTO apTyMEHTAa,;

MCIOJIb30BaTh Tpaduku (PyHKIUN IJI1 UCCIEIOBAHUS MPOLECCOB U 3aBUCUMOCTEH
IpU peIIeHUH 33734y U3 APYrux Y4eOHBIX MPEIMETOB U PEaJbHOM KU3HU, BHIPAXaTb
dbopmMynaMu 3aBUCUMOCTH MEXIY BEIMIMHAMU,

Hauyana MaTeMaTH4ecKOro aHaIu3a:

CBOOOJIHO ~ OMEPUPOBATh MOHATHAMH: apudmernyeckas U TreoMeTpUyecKas
nporpeccusi, OECKOHEYHO YObIBalollass TIe€OMETpUYECcKas MpOrpeccHsi, JTUHEHHBIN U
HKCMOHEHLUAJIBHBIA POCT, (OopMysda CIOXKHBIX MPOLEHTOB, HMETb IPECTaBICHUE
0 KOHCTaHTE;
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UCTIOJh30BaTh MPOTPECCHHM ISl PEIICHUsS peajbHBIX 3a1ad MPUKIAJIHOTO
XapaxkTepa;

CBOOOJIHO OIEpPUPOBATh MOHATUSMHU: TOCIEIOBATEIBHOCTh, CHOCOOBI 3aaHMUs
MOCTIeIOBATEIbHOCTEW, MOHOTOHHBIE U OTpPaHUYEHHBIE MOCIIE0BATEIbHOCTH, TOHUMATD
OCHOBBI 3apOKJICHUSI MATEMAaTUYECKOTO aHAIM3a KaK aHallM3a OECKOHEUHO MaJIbIX;

CBOOOJIHO ONEpUPOBATH MOHATHUSMU: HENpPEpbIBHbIE (YHKIUH, TOYKH pa3pbiBa
rpaduka QyHKIIUN, aCHMITOTHI Tpaduka (yHKIUY;

CBOOOJTHO ONEPUPOBATH TMOHATHEM. (YHKIHS, HENpephlBHAsT Ha OTpPE3KE,
IPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKIIMIA IS pEIICHUs 3a7ad;

CBOOOJIHO OMEpPUPOBATh MOHATHAMH: TEpBas U BTOpas MPOU3BOAHbBIC (DYHKIHWH,
KacaTellbHas K rpaduky QyHKINH;

BBIUMCIIATH TIPOU3BOIHBIC CYyMMBI, TIPOM3BEACHHUSI, YaCTHOTO M KOMIIO3HIIUU JIBYX
(G yHKIIHI, 3HaTh IPOM3BOIHBIC DIEMEHTAPHBIX () YHKITUH;

UCMOJIb30BaTh T€OMETPUUECKUM 1 (PU3NYECKUI CMBICT IPOM3BOIHOM Ui pEIIEHUs
3ajad.

MHo:xecTBa M JIOTHKA:

CBO6OI[HO OIICPUPOBATh IMOHATHAMUA: MHOKCCTBO, OIICPAlIMN HA/L MHOKCCTBAMU,

HCIIOJIBb30BATH TeOpeTHKO-MHO)I(CCTBCHHBIﬁ amnmapar ajri OrucCaHusa pCaJlbHbIX
IIponIcCCOB U HBHGHHﬁ, IIpHU pCIICHUU 3a1a4 U3 APYIUX y‘Ie6HBIX IpeaAMETOB,

CBO6OI[HO OIICpupoOBaTb IMOHATHAMMU: OIPCACICHUC, TCOPEMaA, YPABHCHUC-
CJIICOCTBHC, CBOMCTBO MAaTEMaTHYECKOTO O6’BCKTa, JA0Ka3arciIbCTBO, PAaBHOCHUIIBHBLIC
YpaBHCHUA U HCPABCHCTBA.

K xoniy o0yuenus B 11 kinacce oOyyaromuiics moayquT CIeAyIOLUE TPEIMETHbIE
PE3YNBTATHI 10 OTJACIBHBIM TeMaM ¢eiepaabHON paboueii mporpaMMbl yaeOHOTO Kypca
«Anre0Opa 1 Havajla MAaTEMAaTUYECKOTO aHAIIN3a.

Yucsa 1 BLIYUCTIEHUS s

CBOOOJIHO OMNEPUPOBATh MOHATUSMU: HATYpPAJIbHOE M I€JI0€ YMCJIO, MHOXECTBa
HaTypaJbHBIX M LIEJIBIX YUCEJN, UCIOJb30BaTh MPU3HAKHU JACIUMOCTH 1ienbix unucen, HO/J
1 HOK HaTypanbHBIX Yucen A pelIeHus 3a/1a4, IPUMEHSTh allropuT™M EBKINa;

CBOOOJIHO ONIEPUPOBATH IMMOHIATHEM OCTaTKa IO MOAYIIO, 3aIIMCHIBaTh HATYPAJIbHBIC
YHCJIA B PA3JIMYHBIX MO3UIUOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJTHO OINEpUPOBATh TMOHATUSAMU: KOMIUIEKCHOE UHCJIO UM MHOXECTBO
KOMILUIEKCHBIX YHCEJ, MPEICTABIATh KOMIUIEKCHBIE 4YHCIAa B ainreOpandeckorl u
TPUTOHOMETPUUYECKOM (hOopMe, BBINOJIHATH apUPMETHUYECKHUE OIepallikd C HUMH U
n300pakaTh Ha KOOPAMHATHOM TIJIOCKOCTH.

YpaBHEeHUS U HEPABEHCTBA!

CBOOOJIHO  OMEpPUPOBaTh MOHATUSAMH: UpPpalMOHAIbHbIE, TOKa3aTeJlbHbIE WU
JorapuMUYecKue HEpaBEHCTBA, HAXOAUTh WX PEIICHUS C MOMOIIbI0 PAaBHOCHIIBHBIX
IIEPEX0/IO0B,

OCYILLECTBJIATh OTOOP KOPHEH MPH PEIIEHUH TPUTOHOMETPUUYECKOTO YPaBHEHUS;
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CBOOOJHO ONEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHATH
HEOoOXOoAMMBIE (OPMYJbl JJIsi PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
HEPABEHCTB,;

CBOOOJHO OIEpUPOBaTh MOHATUSAMH. CHCTEMAa M COBOKYIHOCTb YpPaBHEHUW U
HEPABEHCTB, PAaBHOCHWIbHBIE CHCTEMBl M CHCTEMBI-CIEICTBHS, HAXOAUTh PpELICHUS
CUCTEMBl M COBOKYIIHOCTEH palMOHAJIbHBIX, WPPALMOHAIBHBIX, IOKA3aTEIBHBIX U
Jorapu(pMUYECKUX YPABHEHUN U HEPABEHCTB,;

pelaTh palroHalIbHbIC, HPPAllMOHANIBHBIC, TTOKa3aTeIbHbIe, JTOTApU(PMUUECKIE U
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COAEPKALLME MOYJIM U TapAMETPHI;

MPUMEHSTH rpaUuecKue METObI 7Sl PEIICHNUs YPaBHEHUN 1 HEPAaBEHCTB, a TAKKe
3a/1a4 ¢ mapaMeTpamu;

MOJEJIMPOBAaTh peajbHbIE CUTYALlMH HA S3bIKE alreOpbl, COCTABIISTh BBIPAXKEHUS,
YPaBHEHUS, HEPABEHCTBA M UX CHCTEMBI I10 YCIOBUIO 3a/1a4M, UCCIIEA0BATh IOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAaHUEM anmnapara aiareOpbl, WHTEPIPETUPOBATH IMOTYyYEHHBIH
pe3yJbTar.

DOyHKUUT U TPAPUKH:

CTpOoUTh TpadUKU KOMIO3MLIMHM (YHKIUI C TOMOIIBIO BJIEMEHTApHOTO
UCCIIEZIOBAHUS U CBOMCTB KOMIO3UIIMH JIBYX ()yHKIUH;

CTPOUTHh I'€OMETpUYECKHE 00pa3bl ypaBHEHUH M HEPABEHCTB Ha KOOPIWHATHOU
IIJIOCKOCTH;

CBOOOJIHO OMEPUPOBATH MOHATUSIMU: TPAPUKU TPUTOHOMETPUUECKHUX (QYHKIIUMA;

OPUMEHATH (PYHKIUU IJIs1 MOJIEIMPOBAHUS U UCCIIEIOBAHUS PEATIbHBIX MPOLIECCOB.

Hauasa MaTeMaTH4eCKOIr0 aHAJIM3A!

WCITOJIb30BaTh MPOM3BOAHYIO IS MCCIENOBaHUS (YHKIIMM HAa MOHOTOHHOCTH H
KCTPEMYMBI;

HaxOJIUTh HauWOOJIbIIIeE W HAWMCHbBIIEC 3HAUYCHUS (DYHKIMH HENPEPhIBHOU
Ha OTPE3KE;

WCIIOJIb30BaTh ~ NPOW3BOJIHYIO  JUIS  HAXOXKICHHUS  HAWIYUIIECTO  PEIICHUS
B MPUKIATHBIX, B TOM YHUCJE COIMAIIbHO-D)KOHOMUYECKUX, 33ja4yax, JJIs ONpeaesICHUs
CKOPOCTH Y YCKOPEHUS MpoIiecca, 3aJaHHOTO (HOpMYIIoi win rpadgukom;

CBOOOIHO OMEPHPOBATH TMOHATHUAMH: TEPBOOOpA3HAst, ONMPEACIEHHBIN WHTErpal,
HAXOJUTh MIEPBOOOPA3HBIC DJIEMEHTAPHBIX (PYHKITUN U BBIYUCIISITH MHTETPAJI 110 (popmyiie
Hrerorona—JleitOunia;

HAXOUTh TUIOMIAAN TUIOCKUX (PUTYP U 0O0BEMBI TEJT C IIOMOIIBIO MHTETPaJia;

UMETh TIPEJCTAaBICHUE O MaTEMaTUYECKOM MOJICIMPOBAHUM HAa TMPUMEpE
cocrapyieHus qudepeHnnanbHbIX YpaBHEHU;

pemiath TNpUKIAAHBIC 33Jadd, B TOM YHCIE COIMATbHO-3KOHOMHYECKOTO |
(bu3HYecKOro XapakTepa, CpeACTBaMU MaTEMAaTHYECKOTO aHaJIH3a.
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10 KJIACC
Ha3BaHnue KonunuectBo OcHOBHbIE BUJIBI JEATEITbHOCTH
OcHOBHOE co/iepKaHue
paznena (TeMbl) JacoB o0 y4Jaromuxcs
MHOXkecTBO 24 MHO)eCTBO, onepanuu Hcrnonp30BaTh TEOPETUKO-
JNEUCTBUTENBHBIX YUCET. HaJl MHOXKECTBAMH U UX CBOMCTBA. MHOYKECTBEHHBIN anmnapar
MHOrouseHsl. Juarpammel Jitniepa — Benna. JUI OITUCAaHUA X014 PELICHUS

PanroHanbHbie ypaBHEHUS
Y HEPaBEHCTBA.

CucTeMbl JTMHEUHBIX
YpaBHEHUU

[Ipumenenne TeopeTuKo-
MHOKECTBEHHOTO arrnapara

IUISL PEUICHUS 3a/1a4.

Parmonanpabie uncia. OOBIKHOBEHHBIC
U JIECATUYHBIC JPOOH, TTPOLICHTHI,
OCCKOHEUYHBIE TIEPHOIUUECKUE JPOOH.
[Ipumenenue apodeil U MPOLIEHTOB

JUISL pEIISHUs TTPUKIIaHBIX 3a/a4.
JlercTBUTEIIBHBIC YHCIIA.
PartmonanbHbIie U MppaliOHAIbLHbIE
gucaa. ApudMeTHISCKUE oreparun

C NEeUCTBUTEIILHBIMU YHCIIAMH.
Monyiib JEUCTBUTEILHOTO YHCIIA U €T0
coiicTBa. [IpubnmxEnHbIe
BBIYMCJICHUS, TTPaBUJIa OKPYTJICHUS,
NPUKHUJIKA U OLIEHKA pe3ybTara
BBIYMCJICHUI.

MAaTeMaTHYECKHX 3a/1a4, & TAKXKE
peanbHBIX MPOLECCOB U SABJICHUM.
OnepupoBaTh MOHATUSAMH
paIlMOHAIILHOE YKCII0, OECKOHEUHAast
nepuoanyeckas ApoOb, IPOLEHTHI;
UPPALMOHAIBHOE U IEUCTBUTEIIBHOE
YHUCJI0; MOIYJb AEHCTBUTEIBHOTO
YUCJIa; UCIIOIb30BATh ITH ITOHATHUSA
IIPU TIPOBEICHUM PACCYKICHUM

U JI0Ka3aTeNbCTB, IPUMEHSThH APOOU
Y TIPOLICHTHI ISl PELLICHUS
NPUKJIAJHBIX 3a7a4 U3 Pa3IMYHbIX
OTpaciel 3HaHUW U PEAIbHOMN KU3HU.
Hcnonb3oBaTh NprOIMKEHHBIE
BBIYMCJICHUS, [TPABUJIA OKPYIJICHHUS],
IIPUKHUJIKY U OLIEHKY pe3yJbTara
BBIUHCIICHUM.
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OCHOBHBIE METO/IbI PEIICHUS LETBIX

1 IPOOHO-PAIIMOHATILHBIX YPaBHEHUH
Y HEPABEHCTB. MHOTOWIEHBI OT OJJHOM
IIEpEMEHHOM. /[enieHne MHOro4JIeHa
HAa MHOTOYWIEH C OCTaTKOM. Teopema
besy. MHOrousneHsl ¢ HeiIbIMu

ko3 dunmentamu. Teopema Buera.
Pemenue cucteM TUHEHHBIX
ypaBHeHUN. MaTpuiia cucTeMsl
JIMHEWHBIX ypaBHEHUN. ONpenenuTenb
MaTpHIIbI 2X2, €ro TeOMETPUUECKU
CMBICJI U CBOMCTBA; BLIYKCIICHUE €TO
3HAYEHMUS; IPUMEHEHUE ONPEACTUTENS
JUJTSL PEIIEHUS] CUCTEMBI JIMHEUHBIX
ypaBHEHUU. Pelrenne npukiaaHbIx
3a7a4 C HOMOIILIO CUCTEMBI JIMHEWHBIX
YpaBHEHUU

[IpumeHsTh pa3nu4YHbIE METOIbI
pElIeHUs] pallMOHAIBHBIX U IPOOHO-
palMOHANBHBIX YPABHEHUH; a TAKKE
METOJ UHTEPBAJIOB AJI PELICHUS
HEPaBEHCTB.

OnepupoBaTh NOHATUSMH MHOTOYJIEH
OT OJIHOW NIEPEMEHHOM, €r0 KOPHHU;
MPUMEHATH JEJIEHUE MHOTOWJICHA

Ha MHOTOYJIEH C OCTaTKOM, TEOPEMY
besy u Teopemy Buera s perenus
3a/1a4.

OnepupoBaTh MOHATUSIMHA. CUCTEMA
JIMHEVHBIX YPAaBHEHUM, MaTpHUIIA,
ONPEAECIUTENL MATPHULIBL.
Hcnonb3oBaTe cBOMCTBA
OTpeNeNUTENs 2 X 2 JI7Isl BBIYUCIICHUS
€ro 3Ha4YCHUs, MPUMEHSTh
ONPEAECTUTENM JJIS1 PELIEHUS] CUCTEMBI
JIMHEWHBIX YPABHEHUM.
MonennpoBaTh peajibHbIE CUTyallUH
C IMTOMOIIBI) CUCTEMBI JTUHEUHBIX
YPaBHEHUH, UCCIIEIOBATh
ITOCTPOEHHBIE MOJIENIA C TOMOIIIBIO
MATpPHL U ONIPENECIUTENEH,
UHTEPIPETUPOBATH MOJTYYEHHBIN
pe3yJibTaTt
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®OynHK1MK U TpaduKy.
Crenennast QyHKIUs
C LIEJIBIM TTOKa3aTelieM

12

DyHKITUSI, CIOCOOBI 3aaHus (PYHKITUH.
B3anmuo oOpatHbie QyHKIIUH.
Kommno3sunus ¢ynakuid. ['paduk
(GyHKUIMU. DJIEMEHTapHbIE
npeobOpazoBanus rpaduKoB HYHKITUM.
O6unacTp onpeeieHus: 1 MHOKECTBO
3HaueHud QpyHkunu. Hymu QyHkium.
[TpoMeXKyTKH 3HAKOTIOCTOSTHCTBA.
YETHbie 1 HEUETHBIE PYHKITUU.
[leprognyeckue GyHKIMH.
[TpoMeKyTKH MOHOTOHHOCTH
dbyaKIIIA. MaKCUMyMBbl 1 MUHUMYMBI
¢byakuuu. Haubomnpiiee u HauMeHbIIee
3HaueHre (DYHKIIUU HA POMEKYTKE.
JluneitHas, KBapaTU4HAast U IPOOHO-
auHelHas QYHKIUU. DIIEMEHTapHOe
UCCIIeZIOBaHNE U TIOCTpOEHHE rpapuKoB
TUX (PYHKIIHA.

Crenensp ¢ HeabIM TOKa3aTENEM.
bunom Herorona.

CremneHHas QyHKIHS C HATYPAIbHBIM
U IIeabIM IToKa3atesieM. E€ cBolicTBa

u rpaduk

OnepupoBath NOHATUIMHU: HYHKIIHS,
CrocoObI 3a/1aHus (PYHKIIUHU; B3aUMHO
obpatHbie (QYHKITUH, KOMIIO3UIIHS
bynkui, rpaguk GyHKIuU, 00J1aCTh
OTpeeNICHHs] 1 MHOKECTBO 3HAYCHU I
(GyHKIUH, HYIH QYHKIINH,
IPOMEKYTKH 3HAKOIIOCTOSHCTBA;
JVHEHAs, KBaipaTUIHAs, TPOOHO-
JVHEIHAS ¥ CTeTieHHas (yHKITUH.
BrIMTONHSTE 251eMEeHTapHBIC
npeoOpazoBaHusi rpa@uKoB ¢ yHKIIHA.
3HaTh U YMETh JJOKa3bIBATh YETHOCTD
WK HEUYETHOCTH (PYHKIIUH,
NEePUOTUIHOCTD (PYHKIIMH, HAXOJAUTh
IPOMEKYTKH MOHOTOHHOCTH
GYHKIIMYA, MAKCUMYMBI 1 MUHUMYMBI
(GyHKIMU, HAUOOJIBIIIEE U HAMMEHbIIIEEe
3HaueHHUE (DYHKIIMH HA TPOMEKYTKE.
dopMynmpoBaTh U WILTIOCTPUPOBATH
rpaduuecku CBOMCTBA JIMHEHWHOM,
KBaJPaTHIHOU, TPOOHO-TUHEHHON U
CTETICHHOM (PyHKIIHI.

Bripaxkats GpopMynamu 3aBUCUMOCTH
MEXy BETUIMHAMHU.

3HaTh ONPEACIICHUE U CBOMCTBA
CTETICHH C IIeJILIM TIOKa3aTeNIeM;
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NOAXOAIYI0 (hOPMY 3aUCH
NENCTBUTEIb-HBIX YUCEN JIs1 PEIICHUS
MPAKTUYECKUX 3a7a4 U MPEACTABICHUS
JAHHBIX

ApudmeTnyeckuii KOpeHb 15 ApudmMeTnuecknii KopeHb ®opMynupoBaTh, 3aAMUCHIBATH
N-OM CTENEHMU. HaTypAJIbHOU CTETIEHU M €r0 CBOWCTBA. | B CUMBOJIMYECKOU popme
HppatnronanbHbie [IpeobpazoBaHusi YUCIOBBIX Y UCIOJIb30BaTh CBOMCTBA KOPHS
ypaBHCHUS BBIPOKEHUHN, COJIEPIKAIUX CTCTICHH N-O¥ CTEeTeHu I peoOpa3oBaHus
U KOpHHU. BBIpAKEHUH.
WppatvonanbHbie ypaBHEHHUSI. HaxomuTe penieHns uppanroHaiTbHbIX
OCHOBHBIE METO/IbI PEILICHHUSI YPaBHEHHH C ITOMOIIIbIO
HUPpalMOHATBHBIX YPaBHECHUH. PaBHOCHIIBHBIX TIEPEXOJI0B HITH
PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU OCYIIECTBJISISI IPOBEPKY KOPHEH.
UppAIIMOHAIBHBIX YPaBHEHUM. Crtpoutsb rpaduk GyHKIIUN KOPHS
CaolicTBa 1 rpaduK KOpHS N-0¥ N-ol CTeNeHu Kak 0OpaTHON
CTETIeHH KaK (PyHKIIUU OOpaTHOU JUTsE QYHKITMHM CTETICHH C HaTYpaJlbHbIM
CTETIEHHU C HaTypaJbHBIM MOKA3aTeieM | TMOKa3aTeseM
[TokazaTenbHast GyHKIIUS. 10 Crenens ¢ paluoHaJIbHBIM @opMynHpOBaTh ONPEACICHUE

[TokazarenbHble ypaBHEHUS

ITOKa3aTeJIEM U €€ CBOMCTBA.
[Toka3zarenbHas QyHKIUs, €€ CBOWCTBA
u rpaduk. Mcnons3oBanue rpaduka
GyHKUMU IS pelIeHUs] ypaBHEHUH.
ITokazarenbHbie ypaBHEHUA. OCHOBHBIC
METO/Ibl PEILEHUS TOKA3aTeIbHbIX
YPaBHEHUMU

CTENEHU C pallOHAIBHBIM
MIOKa3aTeJIEM.

Boinonssats npeodbpa3oBaHus
YUCJIOBBIX BBIPAXKECHHIM, COAECPHKALIUX
CTENEHH C palliOHATbHBIM
MIOKa3aTeJIEM.

Hcnonb3oBaTh UpOBbIE PECYPCHI
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JUIs IOCTPOeHUs Trpaduka
NoKa3aTebHON PYHKIIMY U U3Y4EHUs
€€ CBOMCTB.

HaxonuTh perieHus mokazaTeabHbIX
YpaBHEHUN

Jlorapudmuueckas GyHKIIHS. 18 Jlorapudm uucna. CroiicTBa JlaBaTh onpenenenue aorapudma
Jlorapudmuyeckue norapudma. JlecaTnanbie u YuUCIIa; NeCATUYHOTO U HATYPaJIbHOTO
ypaBHCHUS HaTypajIbHBIC JIOTAPH(PMBI. jorapudma.
[IpeoOpazoBaHue BbIpAXKEHUI, Hcnonb3oBaTh CBOMCTBA JIorapu(pmMoB
COJIEPIKaIUX JIOTapru(MBbI. U1 TIpeoOpa3oBaHus
Jlorapudmuyeckas QyHKIIus, Jorapu(MUYECKUX BhIPAKECHUH.
e€ cBolcTBa U rpaduk. Crtpouts rpaduk sorapudpMudeckon
Hcnonb3oBanue rpaduka GyHKIUN (GyHKIMU KaKk 00paTHOM
JUTS peieHUs] ypaBHEHUH. K MTOKAa3aTeIbHON U UCIIOJIb30BaTh
Jlorapudmuyeckre ypaBHEHUSI. CBOMCTBA JIorapu(PMUUEecKor PyHKITUU
OCHOBHBIE METO/IbI PEILICHUS JUTS peleHus 3aad.
Jorapu(MUYECKUX ypaBHEHUN. Haxonuts pemenus
PaBHOCHIIBHBIE TTEPEXOIBI B PEIIICHUT JorapuMUYECKUX ypaBHEHUN
Jorapu(MUYECKUX ypaBHEHUN C TIOMOIIILIO0 PAaBHOCHIJIBHBIX TIEPEX0JI0B
WJIM OCYILECTBIISIS TPOBEPKY KOPHEH
TpuroHomeTpuyeckue 22 CuHyC, KOCHHYC, TAHTCHC M KOTaHTeHC | JlaBaTh onpezeneHus CUHYca,

BBIPA)KCHUS U YPABHEHHUS

YUCJIOBOTO apryMeHTa. APKCUHYC,
APKKOCUHYC U apKTaHT'€HC YUCJIOBOTO
aprymeHra.

Tpuronomerpruueckasi OKpy>KHOCTb,

KOCHMHYC4, TAHI'CHCA U KOTAHI'CHCA
YUCJIOBOI'O apryMEHTa, a TaKXe
dPKCHUHYC4a, apKKOCUHYCA U
APKTaHI¢HCa 4Yrcia.
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oTpenieJIeHHe TPUTOHOMETPUIECKUX
(YHKIIHI YUCIOBOTO apryMeHTa.
OCHOBHBIE TPUTOHOMETPUUECKHE
dbopmyiel. [IpeoOpazoBanue
TPUTOHOMETPUICCKUX BBIPAKECHUIA.
Pemmenne TpuroHOMETPUYECKUX
YpaBHEHUI

IIpuMeHATH OCHOBHBIE
TPUTOHOMETPUYECKHE (POPMYIIbI

U1 TIpeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUH.
[TpumeHsSTH POPMYITBI TPUTOHOMETPUU
JUIsl pELIEHHUS] OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPAaBHEHUI

HOCHG,Z[OB&TGHBHOCTI/I
" IporpecCumn

10

ITocnenoBaTeaLHOCTH, CIIOCOOBI
3aJIaHus TTOCJICIOBATEILHOCTEM.
Meto MaTeMaTUYECKON MHTYKIIUY.
MOHOTOHHBIEC U OTPAaHUYCHHBIC
nocuenoBarenbHoCcTU. Mctopus
aHaan3a 0ECKOHEYHO MaJIbIX.
Apudmerrnueckast 1 TeOMETpHICCKas
MPOTPECCHM.

beckoneuHo yOwIBarorias
reoMeTpuuecKast porpeccus.
Cymma O€CKOHEUHO yObIBaroEeH
r€OMETPUUYECKOM MPOrPECCHUH.
JIMHENHBIN U YKCIIOHEHIIUAJILHBIN
poct. Hucio e.

®opmyra CI0KHBIX TPOILIEHTOB.
Hcrnonp3oBanue nporpeccuu

JUISL PEIICHUS PeasIbHBIX 3a/1a4
MIPUKIIATHOTO XapaKTepa

OnepupoBaTh MOHATHSIMU:
IIOCJICIOBATEILHOCTD, CIIOCOOBI
3aJ]aHusl TOCJIEA0BATEIIBHOCTEN;
MOHOTOHHBIC U OTPAHUYCHHBIC
MOCJIEA0BATEIIBHOCTH; UCCIEA0BATH
MOCJIEA0BATEIHLHOCTH HA
MOHOTOHHOCTh U OTPAaHUYEHHOCTb.
[Tonmyuats npeacrasieHue

00 OCHOBHBIX UJICSIX aHaJM3a
OECKOHEYHO MaJIbIX.

JlaBaTp onpeneneHue
apu(pMETHUIECKON U TEOMETPUUECKOM
nporpeccuu. Jlokas3piBaTh CBOKWCTBA
apupMETHUIECKON U TEOMETPUUECKOM
MIPOTPECCUU, HAXOIUTh CYMMY YJICHOB
MPOTPECCHH, & TAK)KE CYMMY UYJICHOB
OECKOHEYHO yOBIBAIOIIEH
r€OMETPUYECKON MPOrPECCHUM.
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Hcnonb3oBaTe nporpeccun

JUISL PELLICHUS 33]1a4 MTPUKIIATHOTO
XapakTep.

[IpumeHsaTbs GopMyITy CIOKHBIX
MPOLICHTOB JIJIS PELLEHUS 3a1a4
U3 peajJbHOM IPAKTUKU

HenpepbiBHBIE PyHKIIUY.
[TponzBogHas

20

HenpepbiBHbIE QYHKIIMU U UX
cBoicTBa. Touka pa3peiBa.
AcuMOTOTHI rpaduKOB (HYHKLIHMA.
CpoticTBa (QYHKITUI HEMPEPHIBHBIX
Ha OTpe3Ke. MeToJ MHTEpBAJIOB

JUISl pELIEHUS] HEPABEHCTB.
IIpumeHeHne CBOKMCTB HENPEPBIBHBIX
GyHKUMIA 715 peleHus 3a1ay.
[lepBas u BTOpast NpOU3BOJHBIE
¢byakuuu. OnpeneneHue,
reOMETPUYECKUH U (PU3UUECKUI CMBICIT
ITPOU3BOJIHOM. Y paBHEHUE
KacareJabHOU K Tpaduky QyHKIUH.
[Ipor3BOAHBIE AIIEMEHTAPHBIX
dbynkuuii. [TponsBomHas CymMMBlI,
IIPOU3BEIEHUS, YACTHOTO U
KOMITO3ULIUU (PYHKIIMIA

OnepupoBath NOHATUAMHU: QYHKIUS
HEIpPEPBIBHAS HA OTPE3KE, TOUKA
pa3pbiBa (yHKIUU, aCUMIITOTA
rpaduka GyHKIIHH.

[IpuMeHsATh CBOMCTBA HENPEPHIBHBIX
(yHKIMI 17151 pelieHns 3a1ad.
OnepupoBath MOHATUSMHU: TIEPBASI U
BTOpasi MPOU3BOAHBIE (PYHKIINY;
NOHUMAaTh (PU3UYECKUI U
F€OMETPUYECKUMN CMBICIT TPOU3BOIHOM;
3alUCHIBAaTh YPABHEHNUE KACATEIbHOM.
BbIuucasTh npou3BOJHBIE CYMMBI,
IIPOU3BEICHMS, YACTHOT'O U CIIOKHOMN
b yHKITUN.

N3yuyars npon3BOAHBIE 3JIEMEHTAPHBIX
G yHKIUH.

Hcnonb3oBaTe TEOMETPUYECKUN U
(bU3UYECKHUI CMBICIT MPOU3BOIHOM

JUIS pelIeHus 3a1a4
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[ToBTOpeHue, o6o0IIeHNE, 5 OCHOBHBIE MIOHATHS Kypca aareOpsbl [TpuMeHSATH OCHOBHBIE TIOHATHS Kypca
cCHCTEMaTH3aIHs 3HAHUI Y HaYaJl MAaTEeMaTHYECKOTO aHaITN3a anreOpsl M Ha4aJl MaTeMaTHIeCKOro
10 knacca, 06001IeHUE U aHaymM3a JAJIs pelIeHus 3aaa4
CHCTEMaTH3allUsl 3HAHUH U3 peaJbHOM )KU3HU U JPYTHX
IIKOJBHBIX TIPEMETOB
OBUIEE KOJIMYECTBO 136
YACOB I1O I[TPOI'PAMME
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11 KJIACC
HasBanue KonmnuaectBo OcHoBHOE cofiepKaHue paseia OcHOBHBIE BUJIBI ACSITEILHOCTH
paznena (TeMbl) JacoB (TeMbI) o0 y4Jaromuxcs
Uccnenoranue QyHKIni 22 [TpumeneHue mpou3BOIHOM Ctpouth rpadk KOMIIO3UITUN

C IOMOIIBIO TPOU3BOAHON

K MCCJIEOBAHUIO () YHKLIUAN

Ha MOHOTOHHOCTh U 3KCTPEMYMBI.
Haxoxnenne HanOoabIIero u
HAaWMEHBUIErO 3HAUEHUSI HETPEPHIBHOM
GyHKIIMU Ha OTPE3KE.

[IpumeHenune nMpon3BOIHOM

JUTSL HAXOXKJIEHUSI HAWJTY4IIIEro
penieHus B MPUKJIaJAHbIX 33/1a4ax,

JUIsL OTIpEJICTICHUSI CKOPOCTH U
YCKOpPEHHUsI Mpoliecca, 3aJaHHOTO
dbopmyoit umu rpaduKoM.
Kommozumus ¢hyHKImi.
['eomerpuueckue oOpa3bl ypaBHEHHUM U
HEPaBEHCTB HAa KOOPAMHATHOMN
MJIOCKOCTH

(GYHKIUNA ¢ TOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOMCTB KOMITO3ULIHH.
Ctpouth reomMeTprudecKue oopasbl
YPaBHEHUI U HEPABEHCTB

Ha KOOPJIMHATHOW TUIOCKOCTH.
Hcnonp30BaTh NPOU3BOIHYIO

IUISL KCCIENOBaHMS PYHKIIUU

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HaXOJUTh HauOOJbIIEe U HAMMEHBIIIEE
3HaYeHUs! PYHKIIUU HENPEPHIBHON Ha
OTpe3Ke; CTPOUTh rpaduku HyHKIIMIA
Ha OCHOBAaHUU NPOBEIEHHOIO
UCCJIEIOBAHUS.

Hcnonp30BaTh NpOU3BOIHYIO

JUTSL HAXOKJIEHUS HaWTy4ylIero
pELIeHHs] B IPUKJIAJHBIX, B TOM YHCIIE
COLIMAJIbHO-DPKOHOMHMYECKHX, 3a7ayax,
JUTSL OTIpeNIeTICHUs] CKOPOCTH

Y YCKOpEHUS IpoLecca, 3aJaHHOTO
dbopMyoi uam rpaduKoM.

[TomyyaTs npencraBiieHue
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O IPUMCHCHHUH HpOHBBOHHOﬁ
B PAa3JIMYHBIX OTPACIIAX 3HAHUH

[lepBooOpa3Hast U UHTETpaj 12 [lepBooOpa3Hasi, 0CHOBHOE CBOMCTBO OnepupoBaTh MOHSATUSIMH:
nepBooOpa3HbIX. [lepBooOpasHbie nepBooOpaszHasi v OnpeaeIEHHbIN
aneMeHTapHbIX GyHkuuii. [IpaBuna unTerpai. Haxoauts nepBooOpasHbie
HaxXO0XKIEHUS IEPBOOOPA3HBIX. AJIEMEHTAPHBIX (PYHKIMI ¥ BRIYUCISTH
Nurerpain. ['eomerprudecknili CMbICIT uHTerpai no gopmyne Herorona—
VHTETpaja. Berancienue JleitOuuIa.

ONpeAeIEHHOI0 MHTErpaja mo HaxonuTe miomaayn miockux Gpuryp
dbopmyne Herorona— Jleitonuna. 1 00BbEMBI TEJT C TIOMOIIBIO
[IpumeHneHue uHTErpalia ONpeAeIEHHOIO MHTErpala.

JUTSL HAXOKJIEHUS TUTOIaei 3HAKOMUTBCS C MATEMAaTUYECKUM
I0CKKUX (QUryp v 00bEMOB MOJICIUPOBAHUEM Ha MPUMEPE
FEOMETPUUECKUX TEJI. nuddepeHIuanbHbIX YPaBHEHUH.
[Ipumepsl penieHui [TomyuaTe npencraBieHue 0 3HAYEHUU
nuddepeHnanbHbIX YpaBHECHUI. BBEJICHUS TTOHSATUSI MHTErpajia
Marematrnueckoe MOJAEIMPOBAHUE B Pa3BUTUU MAaTEMATUKHU

peanbHBIX MPOLIECCOB C TOMOILBIO

mudpepeHIanbHbIX YpaBHEHUN

['padpuxu 14 Tpuronomerpuyeckue GyHKIMH, UX Hcnonb3oBaTh U(pOBBIE PECYPCHI

TPUTOHOMETPUUECKUX CBOMCTBA U TpadUKH. JUTSI TIOCTPOEHUS TPparKOB

G YHKITUH. OT60p KOpHEH TPUTOHOMETPHUIECCKUX TPUTOHOMETPUUYECKUX QYHKIIUU U

Tpuronomerpruueckue YPAaBHEHUH C [IOMOILIBIO U3yYCHUS UX CBOMCTB.

HEpPaBEHCTBA TPUTOHOMETPUYECKON OKPYKHOCTH. Pemats Tpuronomerpudeckue
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Pemienne TpuroHOMETPUIECKUX
HEPaBEHCTB

YPaBHEHUS U OCYILIECTBIIATH OTOOP
KOpHEH C TIOMOILIBIO
TPUTOHOMETPUUECKON

OKPYKHOCTH.

[TpuMeHsTh GOPMYIBI TPUTOHOMETPUHN
JUISL pEILICHUS] OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABCHCTB.
Hcnonb30BaTh HUPPOBBIE PECYPCHI
JUIS IOCTPOEHUS U UCCIIEI0BAHUS
rpaukoB ¢ yHKIHIMA

WppanronaibHbIE,
MOKAa3aTeJIbHbIE U
Jgorapumuyeckue
HEPABEHCTBA

24

OCHOBHBIE METO/IBI PELICHUS
MOKA3aTeNbHBIX U JIOrapuPMUIECKUX
HEpPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS
VppalOHAIBHBIX HEPABEHCTB.
I'paduueckue MeToabl pereHus
VUppalMOHAIIBHBIX, IOKA3aTEIbHbBIX U
jgorapuMUYECKUX ypaBHEHUN U
HEPABEHCTB

[IprMeHATH CBOKMCTBA OKA3aTENBHOM
U JorapuMudecko pyHKIun

K PEILIEHUIO NTOKAa3aTeJIbHbIX U
aorapupMUYECKUX HEPABEHCTB.
O6ocHOBaTH PAaBHOCHJIHBHOCTD
HIEPEXOJIOB.

Pemarb uppaunonanbHbie U
KOMOMHHMPOBAHHbIE HEPABEHCTBA,

C TIOMOIIIBIO PAaBHOCUIIBHBIX
EPEXOJIOB.

Hcnonb3oBaTh TpaduuecKre METOIbI
Y CBOMCTBA BXOSIINUX B YpPaBHEHHE
WJIM HEPABEHCTBO () YHKIIUN

JUTS pellieHus 3aa9u
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KommuiekcHble yucna 10 KommnekcHble uncna. Anredpanyeckas | OnepupoBaTh MOHATUSMM:
U TPUTOHOMETpUYECcKas (POPMBI 3aMUCH | KOMILJIEKCHOE YHCIIO U MHOYKECTBO
KOMILIEKCHOT'O YHUCJIA. KOMILIEKCHBIX YHCEIL.
Apubdmernueckue onepamuu [IpencTaBisaTh KOMIIEKCHBIE YHCIIA
C KOMIUIEKCHBIMH YHCIJIAMHU. B airedpanyeckon u
N300paxkeHne KOMILJIEKCHBIX YHCE TPUTOHOMETPUUYECKOHN (hopMme.
Ha KOOPAMHATHOW IJIOCKOCTH. Brinonusate apudmeruueckue
®opmyna Myaspa. KopHu n-oii OIepaly C HUMM.
CTENEHU U3 KOMIUIEKCHOTO YU CIIA. N300paxkaTh KOMILIEKCHBIE YHCIIA
[IpuMeHeHnEe KOMIUIEKCHBIX YUCEeT Ha KOOPAMHATHOM IJIOCKOCTH.
JUTsI perieHus: GU3NYecKuX u [Tpumensite popmyny MyaBpa u
reOMETPUYECKUX 3a/1a4 MOJTy4aTh MPEACTABICHUE O KOPHAX
N-0i1 CTENEHN U3 KOMILIEKCHOTO YHCIIA.
3HaKOMUTBCA C MPUMEPAMU
MIPUMEHEHUSI KOMIUIEKCHBIX YHCEIT
JUISL PEIICHUS] TEOMETPUUECKUX U
bu3nuecKux 3a1a4y
Harypainbnsbie u uesnbie yncna 10 HarypanbHbie u 11ebie yuca. OnepupoBaTh MOHATUSIMUA .

[IpuMeHeHue MPU3HAKOB ACITUMOCTH
nensix yncen, HOJI u HOK, octaTtkoB
110 MOAYJIIO, aJlropuT™Ma EBKIIMIa

JUUISL PEIICHUS 3a]1a4 B LIEJIbIX YHCIIax

HATYpaJIbHOE U 1IEJI0€ YHCIIO,
MHOKECTBO HATYPaJIbHBIX U LIEJBIX
qHuCell.

Hcnonb30BaTh NpU3HAKU IEITMMOCTH
LEJIBIX YUCEN; OCTATKHU 110 MOJYJIIO;
HO/I n HOK HatypanbHbIX YHCel;
anroput™ EBKnuaa 1uis pemeHus
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3a1ad4.
3anuchiBaTh HATypaibHBIC YKCIIA

B Pa3JIMYHBIX TMO3UIIMOHHBIX CUCTEMAX
CUHCJICHUS

CucreMbl pallOHAJIbHBIX, 12 Cucrema v COBOKYITHOCTb YpPaBHEHUM. OnepupoBath MOHATUSAMH. CUCTEMA U
UppalMOHATBHBIX PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI- COBOKYITHOCTh YPaBHEHHH U
MOKAa3aTeJIbHbIX CJIEJICTBUSI. HEPABEHCTB; PEILICHNUE CUCTEMBI UITU
U JIOTapU(PMUUECKUX OCHOBHBIE METO/IbI PEILICHUSI CUCTEM U | COBOKYITHOCTH; PABHOCHJIBHBIE
ypaBHEHUI COBOKYITHOCTEH pallMOHaNIbHBIX, CUCTEMBI U CUCTEMBI-CIIEACTBUS.
UPpalMOHANBHBIX, IOKA3aTEIbHBIX U HaxoauTe pemienns cucreM u
Jgorapu(pMUYECKUX YPaBHEHUH. COBOKYITHOCTEH LENBIX
[IpumeHeHue ypaBHEHUMN, CUCTEM U paIlMOHANIbHBIX, UPPALIMOHATIBHBIX,
HEPABEHCTB K PELICHUIO NOKa3aTeJIbHbIX U JIOTapU(PMUIECKIX
MaTeMaTHYECKUX 3a/1a4 U 33134 YpaBHEHUI 1 HEPABEHCTB.
U3 pa3JInUHbIX 00JacTel HAYKU U [IprmeHsTh CUCTEMBI YpABHEHUN
peallbHOM KU3HU, MHTEpHpETalus K PEIICHHIO TEKCTOBBIX 3a/1a4
MOJIYYEHHBIX PE3yJIbTaTOB U3 PA3IMYHBIX 00J1acTeil 3HaHUM U
peaIbHOM KU3HU; UHTEPIIPETUPOBATH
MOJIyYE€HHBIE PELICHUS.
Hcnonb3oBath 1udpoBbIe
pecypcsl
3agaum ¢ mapameTrpamu 16 PanmonanbHbie, UppaliuoHalIbHBIE, Bri6upats ciocob perienus

MOKa3aTelbHbIE, JIOrapuMUUECKUE U
TPUTOHOMETPUYECKHUE YPABHEHUS,
HEPABEHCTBA U CUCTEMBI

palrOHANIbHBIX, HPPALUOHAIIBHBIX,
MOKAa3aTeJIbHBIX, JOrapu(pMUUYECKUX U
TPUTOHOMETPUYECKUX YPABHEHUMN
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C IapameTpamHu.
[TocTpoeHune u uccieqoBaHue
MaTEMaTUYECKUX MOJIEIIEN peanbHbIX
CUTYyaIU} C ITOMOIIBIO YPABHEHNUH,
CUCTEM YpaBHEHUU U HEPABEHCTB

C mapameTpamu

Y HEPABEHCTB, COJIEPHKALIUX
MOJYJIA U TApaMETPHI.

[TpumensTs rpaduueckue u
AHAJMTUYECKUE METOMBI U1l PELICHUS
YPaBHEHUI U HEPABEHCTB

C IapameTpamu, a TaKKe
ucciegoBaHrue PyHKIUN METOIaMu
MaTEeMaTUYECKOr0 aHaJIN3a.

Ctpouts u ucciienoBaTh
MaTeMaTUYECKUE MOJIEIIN PEAIbHBIX
CUTYyalui C TIOMOLIBIO YPaBHEHH,
HEPABEHCTB U CUCTEM

C mapameTpamu

[ToBTOpeHue, 06006IICHNE,
cUCTeMaTHU3alng 3HaAHUI

16

OcCHOBHBIE TTIOHSTHSI 1 METOJIBI Kypca,
000011IeHNE U cCUCTEMATU3AalUs 3HAHUI

MopnenpoBaTh peanbHbIE CUTYallUH
Ha SI3bIKE aNreOpbl, COCTaBIATh
BBIPAYKEHUSI, YPABHEHM I, HEPABEHCTBA
U UX CHUCTEMBI 110 YCIIOBUIO 3a/a4u,
UCCJIE0BATh TOCTPOEHHBIE MOENIN

C MCIOJIb30BAHHUEM arapaTa ajnreopsl,
UHTEPIPETUPOBATH MOTYyYEHHBIH
pe3ynbTar.

[TpumeHaTs GyHKITNN

JUISL MOJIETIMPOBAHUS U UCCIIEI0BaHNUS
peabHBIX MPOLECCOB.

Pewmate nmpukiaaHsie 3a1a4H,
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B TOM YHCJIE COLIUATIBHO-
SKOHOMHUYECKOTO U (HU3UUYECKOTO
XapakTepa, CpeicTBaMu anreOpbl
¥ MaTEMaTUYECKOTO aHaIM3a

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

136

36



denepanbHas padbouas nporpamma | Marematuka. 10-11 knaccsl (yriyOnEéHHBIN YPOBEHB)

OEJIEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS»

INOACHUTEJIBHASA 3AIINCKA

['eomeTpus siBisieTcs OOHUM M3 0a30BBIX KYypCOB Ha YPOBHE CpPEAHETO OOIIETO
0o0pa3oBaHus, TaKk KaKk 00eCreYrBaeT BO3MOXKHOCTb U3yYCHHSI TUCLIUIIIIMH €CTeCTBEHHO -
HAay4YHOH HAIPaBJIEHHOCTH W MPEAMETOB I'yMaHUTApHOIrO HUKIA. [IocKoNbKY Jornyeckoe
MBIIUICHHE, (GOPMHUPYEMOE TMpH H3YYCHHH OOYYalOIMMUCA TOHATUWHBIX OCHOB
TEOMETPUM, TNPHU JOKA3aATEIbCTBE TEOPEM M IOCTPOCHUM LENOYKH JIOTHYECKHX
YTBEPKIAEHUH MPHU PELICHUHA '€OMETPUYECKHX 3a/1a4, YMEHUE BBIIBUTATh U OMPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO UCIIONB3YIOTCS IIPH PEIIEHUH 33a4 €CTECTBEHHO-HAYYHOT O
LMKJIa, B YaCTHOCTU (DU3UYECKUX 3a/au.

Lleas ocBoeHHsl TporpaMMmbl ydeOHOTO Kypca «l'eomeTpusi» Ha YriyOJIEHHOM
YPOBHE — pa3BUTHE WHIUBHUIYAIBHBIX CIIOCOOHOCTEW OOY4YaOIIUXCS MPU HU3YyYECHUU
reOMETpUH, KaK COCTaBISAIOUICH nmpeaMeTHON obsactu «MaTtemaTika U MHPOpMaTHKa
yepe3 o0ecreyeHue BO3MOXKHOCTH NMPHOOPETEHHsI M WCIIOJIb30BaHUs 0ojiee TITyOOKUX
F€OMETPUYECKUX 3HAHUW M JEUCTBUM, cHeuu(UUHBIX T€OMETPUH, U HEOOXOIMMBIX
JUIS YCHEIIHOTO MNPO(EeCCHOHAIBHOTO 00pa30BaHUs, CBSI3aHHOIO C HCIIOJIb30BaHHEM
MaTE€MaTUKH.

[IpuopureTHBIMH 3aJayaMu  Kypca T€OMETpUM Ha YIrIIyOJIEHHOM YPOBHE,
pacIIMpSIIOIIMMH U YCUIIMBAIOUIUMU Kypc 0a30BOT0 YpOBHSI, SIBJISIOTCSL:

pacIIMpeHue IpPEACTAaBICHUS O TE€OMETPUM KaK 4YacTH MHUPOBOW KyJIbTYpbl H
(dbopMupoBaHUE OCO3HAHUS B3aUMOCBSI3U FEOMETPHUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE MPEACTABICHHS O MIPOCTPAHCTBEHHBIX (PUTypax KaK O BayKHEHIINX
MaTEMaTUYECKUX MOJEIAX, IMO3BOJSIOIIMX OINKCHIBATH M HM3y4aTh pa3HbIC SIBICHUS
OKpYXAIOUIEro MHpa, 3HAHHME MOHATHUMHOIO ammapata mo pasneny «CrepeoMeTpus»
y4eOHOI'0 Kypca T€OMETpHUH;

(opMUpOBaHUE YMEHHUS BIAJETh OCHOBHBIMU MOHSTHSIMU O NPOCTPAHCTBEHHBIX
durypax M HX OCHOBHBIMM CBOMCTBaMHM, 3HAaHHE TeopeM, (OpMYyT U yMEHHE
UX TPUMEHATh, YMEHMsI JOKa3bIBaTh TEOPEMbl M HAXOAWTh HECTAHJAPTHBIE CIIOCOOBI
pelLIeHus 3aa4;

(dopMHupoBaHUE YMEHHUS pacro3HaBaTh HA YEPTEXKaxX, MOJEISIX U B PeaJbHOM MHpPE
MHOTOI'PaHHUKH U TeJla BpalleHUs, KOHCTPYHUPOBATh T€OMETPUUYECKHUE MOJIEINH;

(GopMupoBaHHE TOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO MOCTPOCHUS
MaTeMaTHYeCKUX  Teopuid, (QOopMHUpOBaHME TIOHUMAHHUA POJU  AKCHOMATHKHU
IIPY NPOBEJICHUN PACCYKICHUN;

(GopMupoBaHHME yMEHHUS BJAJETh METOJAaMH JIOKa3aTeIbCTB U aJITOPUTMOB
pelieHusi, YMEHUs WX MNPUMEHSTh, MPOBOJUTH JOKA3aTEIbHbIE PACCYXKIECHUS B XOJI€
pEelIeHHs] CTEPEOMETPUYECKHX 3aJad M 33/Jad C NPAKTHYECKUM COJIEPIKAHHUEM,
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dbopMupoBaHUE TPEICTABICHUS O HEOOXOAUMOCTH JOKAa3aTelbCTB MpH 00OCHOBAHUU
MaTEeMaTHYECKUX YTBEP)KJIECHUN U POJM aKCMOMATUKH B TPOBEJICHUHU JACITYKTHBHBIX
PacCyX ICHHUM;

pPa3BUTHE U COBEPIICHCTBOBAHUE MHTEIUIEKTYaJIbHBIX U TBOPYECKUX CHOCOOHOCTEMN
oOyJarommxcs, MO3HABAaTENbHOW  AKTUBHOCTH,  HCCIEJOBATEIbCKUX  YMEHHI,
KPUTHYHOCTH MBIIIICHHS, MHTEpEca K U3y4E€HUIO0 TEOMETPUH;

dopmupoBanue GyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU: YMEHHUS
pacrio3HaBaTh MPOSBICHUS T€OMETPUUYECKUX TMOHATHI, OOBEKTOB M 3aKOHOMEPHOCTEH
B pEAIbHBIX O KM3HEHHBIX CHUTyallUsAX W TpU HU3YYCHUH JPYTUX  yueOHBIX
MPEIMETOB, MPOSIBIICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEHN, MOICTMPOBAHUS peaTbHBIX
CUTYyallui, WCCICIOBAHUS TOCTPOCHHBIX MOJENe, HHTEepIpEeTali MOJIYYeHHbBIX
pE3yJIBTaTOB.

OCHOBHBIMH  COZEp)KAaTEIbHBIMU JIMHUSIMU yueOHoro Kkypca «l eomerpusi»
B 10-11 «xnaccax sBisroTcs: «lIpsmbple M MIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanaukuy, «Tena BpamieHus», «BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE,
«JIBMKEHHSI B TIPOCTPAHCTBEY.

ChopmymupoBanHoe B @DPI'OC COO T1pebOBaHHE «YMETh ONEPUPOBATH
MOHATUSMI», PEJICBAaHTHBIX T'€OMETPUU Ha YriayOn€HHOM ypoBHe oOyuenus B 10-11
KJlaccaX, OTHOCUTCS KO BCEM COJAEp)KaTelIbHbIM JIMHHMSM Y4eOHOro Kypca, a
(opMHUpOBaHUE JIOTUYECKUX YMEHUU PACIPEAEIIAECTCS HE TOJIBKO MO COJIEPKaTeIbHBIM
JUHUAM, HO W 1o rogam oOydenus. CopaepkaHue 0Opa3oBaHUs, COOTBETCTBYIOIIECE
NpeIMETHbIM  pe3yibTaTaM  ocBoeHuss  DenepanbHoil  paboyeil  mporpammsbl,
pacnpenenéHHbiM MO rojgamM oOy4eHHs, CTPYKTYpUPOBAaHO TaKUM OOpa3oM, 4YTOOBI
KO BCEM OCHOBHBIM, MPUHUUIHAIBGHBIM BOOpocaM oOyyaroluecs oOpallainch
HEOJJHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIAJICHUE T€OMETPUUECKUMHU MOHSATHSIMU
U HaBbIKaMHM IIOCJICAOBATEIbHO M TIOCTYMATENbHO, C COOJIIOJCHUEM MpPUHIUIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHMs BKJIIOYATh B OOILYI0 CHUCTEMY TI'€OMETPUYECKUX
MpE/CTaBIICHNH OO0ydJalImuxcsi, pacumpsisi U yrayomsss e€, oOpasys MpOdYHbIE
MHO>KECTBEHHbIE CBSI3H.

[lepexon K U3y4EHHUIO FEOMETPUU Ha YriIyOJEHHOM YPOBHE TO3BOJISIET:

CO3M1aTh YCIOBHS I AU epeHuauy o0ydeHus, MOCTPOCHUS HHINBUTyaTbHbBIX
o0Opa3oBaTeNbHBIX MporpamMMm, OOECHEYUTh YIrIIYOJEHHOE U3YYEHHE TIeOMETpUU
KaK COCTaBJISAIONIEH yueOHoro npeamMera «MaremaTukay;

MOJTOTOBUTH OOYYAIOIIUXCSI K MPOJODKEHUI0 M3YYEHHS MATeMaTUKH C Y4ETOM
BbIOOpa Oyaymiedl mnpodeccuu, obecrneunBas MPEEMCTBEHHOCTh MEXAY OOIIUM
U Ipo(hecCuoHaNbHBIM 00Pa30BAHUEM.

Ha usyuenue yueOHoro xypca «I'eomeTpusi» Ha yriryOJIEGHHOM YPOBHE OTBOJUTCS
204 gaca: B 10 kmacce — 102 waca (3 uaca B Hememo), B 11 xmacce — 102 uaca
(3 yaca B HezeIO).
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COJAEPKAHUE OBYUYEHUASA

10 KJIIACC

IIpsiMble ¥ IJIOCKOCTH B IIPOCTPAHCTBE

OcCHOBHBIE TOHATUSL CTepeoMeTpuH. Touka, mpsmMas, IUIOCKOCTh, MPOCTPAHCTBO.
[Tonatne 06 aKCMOMaTUYECKOM IOCTPOEHUHU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX.

B3anMmHoe pacnonokeHue IpsAMBIX B IPOCTPAHCTBE:  IEPECEKAOIIUECH,
NapaJUIeNIbHBIE U CKpEIMBarouecs npsMble. [IpM3HAKM CKpEIMBAIOLNIMXCS IPSIMBIX.
[TapannenbHOCTh NPSAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE: IApaJUICIbHBIE INPSMbIE
B IIPOCTPAHCTBE, NAapAJUIEIBHOCTD TPEX MPSAMBIX, TAPALIEIbHOCTD IPSIMOU U INTIOCKOCTH.
[lapamienbHOe W NEHTpPAIbHOE MPOEKTUPOBaHHME, H300paxkeHue @uryp. OCHOBHBIC
CBOMCTBa TMapajuieIbHOIO MPOeKTUpoBaHus. M3o0pakeHue ¢uryp B mapajuieabHOU
OpPOEKIUH. YTJIbl C COHANpaBICHHBIMH CTOPOHAMH, YIrOJl MEXAY HPSIMBIMU
B npocTpaHcTBe. [lapaminenbHOCTh IUIOCKOCTEN: MapaijiesbHbIE INIOCKOCTH, CBOMCTBA
napajuieibHbIX IUIocKocTel. IlpocTeiiine npocTpaHCTBEHHbIE (PUIYpBl HA IJIOCKOCTH:
TeTpadap, NapajuIeNIeUIIE], IOCTPOCHUE CCUCHUMN.

[lepneHAuKyIApHOCTh MNPSAMONM M IUIOCKOCTU: TMEPIEHIUKYJSPHBIE TMPSIMbIC
B IIPOCTPAHCTBE, MPSAMBIE MAPAJUICIBHBIE U IIEPIEHANKYISIPHBIE K IUIOCKOCTH, MPU3HAK
NEPIEHAUKYIAPHOCTH MPSMOW M IUIOCKOCTH, TEOPEMA O MPSMOW IEPIECHINKYIIPHOU
IJIOCKOCTU. OpTOroHanbHOE NPOEKTUpOBaHWE. llepneHaukynsp W HaAKIOHHBIE:
pPacCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHHUE OT MPSMOM 0 IUIOCKOCTH, MPOEKIUS
burypsl Ha IIJIOCKOCT. [lepnen MKy pHOCTH IIJIOCKOCTEN: IIPU3HAK
NEPIEHINKYIIIPHOCTH JIBYX IUTOCKOCTEN. Teopema o TpEX nepneHauKysspax.

YTrabl B IPOCTPAHCTBE: YroJl MEXAY NPSAMOW M INIOCKOCTBIO, ABYTPAHHBIA YIOJI,
JMHEWHBIA Yroj JIBYrpaHHOro yrijia. TpEXrpaHHbId MU MHOrorpaHHbie yribl. CBoiCTBa
IUIOCKMX YIJIOB MHOrorpaHoro yria. CBOMCTBa IUIOCKMX M JBYI'PAaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHororpaHHuKHu

Bubl MHOTOrpaHHHUKOB, pa3BEPTKAa MHOTOrpaHHUKa. [Ipu3ma: N-yronapHas npusMma,
npsiMasi ¥ HAKJIOHHAs TPU3MbI, OOKOBasi M TMOJHAs IOBEPXHOCTh MPHU3MBI.
[Tapannenenunesn, npsIMOYTrOJbHBIN NapaJUIeIICUIE] U €ro CBOMCTBA. Kparuaiimue mytu
Ha TOBEPXHOCTH MHoOrorpanHuka. Teopema Oiinepa. IIpocTpaHcTBeHHass TeopeMa
[Tudaropa. Iupamuna: N-yrojmpHas mupaMuja, MpaBUIbHAS W yCEUEHHAS MHUPAMHUIIBI.
CpoiictBa péOep u OOKOBBIX TpaHEH mMpaBWIbHOM mnupamunbl. [IpaBusibHBIC
MHOTOTPAaHHUKHW: TPAaBUJIbHAS TNpU3Ma W MpaBUJIbHAS MNHpaMUId, MpPABUIIbHAS
TpeyrojbHas MUpamMuia U MpaBUIIbHBIA TeTpadap, KyO. IIpencraBieHue o mpaBUIIBLHBIX
MHOTOTPaHHUKAX: OKTa’Ap, JOAECKAIP U UKOCADIP.

Brruncrienue 31€eMEeHTOB MHOTOTPAaHHUKOB. pEOpa, AuaroHanu, yriel. [Dmomans
OOKOBO# MOBEPXHOCTH U MOJTHOW MOBEPXHOCTH MPSAMON MPU3MBI, TIJIONIAAh OCHOBAHHM,
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TeopeMa 0 OOKOBOHM MOBEPXHOCTH MPSIMON Tpu3Mbl. [Lmommans 60KOBOM MOBEPXHOCTH U
MMOBEPXHOCTH MPABWJIBHOM MMUPAMU/IBI, TEOPEMA O TJIOMIAAN YCEUEHHOM MUPAMU/IBI.

CumMeTpruss B OpPOCTPaHCTBE.  ODJIEMEHTbl  CUMMETPUM  MPABHIBHBIX
MHOTOrpaHHUKOB. CHUMMETpUsi B  MPaBWIbHOM  MHOTOTPaHHUKE: CHUMMETpUS
napajieJienuIie/la, CHUMMETPUS MPaBUJIbHBIX IPU3M, CHMMETpUSA MPABWIBHOU
MAPaAMHUIBL.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsITHA: BEKTOP B MPOCTPAHCTBE, HYJECBOM BEKTOP, JIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPbl KOJUIMHEAPHBIC, COHAIPABIICHHBIE W IPOTHUBOMNOJIOKHO HAIPABJICHHBIC
BEKTOpbl. PaBEeHCTBO BEKTOPOB. [I€WCTBHS C BEKTOpAaMHU: CIIOKECHHE WU BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJBbKHX BEKTOPOB, YMHOK€HHE BEKTOpa Ha uucio. CBOWCTBa
CJI0’KEHUS BEKTOpOB. CBOMCTBA YMHOXKEHUS BEKTOpa Ha unciio. [[oHsTHE KOMIIJIaHapHbIS
BEKTOpHbI. [IpuM3HaKk KOMILUIAaHApHOCTH TPEX BEKTOpOB. I[lpaBuiio mapasuienenumnesna.
Teopema 0 pa3ioKEHUM BEKTOPA MO TPEM HEKOMILIAHAPHBIM BekTOopam. [IpsiMmoyronbHas
cucremMa KoopauHaT B mnpoctpaHcTBe. KoopawHatel BekTopa. CBS3b  MEXKIY
KOOpAWHATAMU BEKTOpa M KOOPAMHATAMHU TOUEK. YTOJ MEXAy BekTopamu. CkalsipHOE
MIPOU3BECHUE BEKTOPOB.

11 KJIACC

Tena BpameHus

[TonsiTHS: HUIMHIPUYECKast TOBEPXHOCTh, KOHUYECKAsi TOBEPXHOCTh, chepuueckas
NOBEPXHOCTh, oOOpasyrolue mnoBepxHocTeld. Tena BpalleHHs: IWIMHAP, KOHYC,
yceu€HHbIH KOHYC, c(epa, map. BzaumHoe pacnonoxenue cepbl U IUIOCKOCTH,
KacaTellbHas TIIOCKOCTh K cdepe. M300pakeHne Tern BpalieHus Ha MI0cKocTh. Pa3BépTka
nUIMHApa U Konyca. CummeTpust cepsl U mapa.

O06bEM. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00bEME MPSIMOYTOIBHOTO
napayvienenumnena u cienctsus u3z He€. OObEM mNpsMONW M HAKIOHHOW TIPHU3MBI,
MUIMHAPA, TUPaMUIbl U KoHyca. OO0BEM 11apa u mapoBOro CerMeHTa.

KomMOuHanuu Ten BpaieHuss 1 MHOTOTpaHHUKOB. [Ipu3ma, BnucaHHas B IUJIUHID,
omucaHHasi oKoJIo InHapa. [lepecedenne cdepsl u mapa ¢ IwiockocTeio. Kacanue mapa
U cdepbl MI0CKOCThIO. [loHATHE MHOTOrpaHHMKA, OMHCAHHOTO OKOJIO cdepsl, chepsl,
BITMCAaHHOW B MHOTOTPAHHUK HJIM TEJIO BPAIICHHUS.

[Tnomanb MOBEepXHOCTH HUIMHAPA, KOHYCA, TUIoaab cdepol u e€ yactei. [Tomodue
B mpoctpaHcTBe. OTHOIIEHHE O0BEMOB, MUIONIA/IE MOBEPXHOCTENW MOAOOHBIX (UTYP.
[IpeoOpazoBanue  momoOusi, roMoTeTusa. PemieHue 3agady HA  IUIOCKOCTH
C UCTIOIb30BAHUEM CTEPEOMETPUIECKIX METOJIOB.

[TocTpoeHnne ceueHWil MHOTOTPAaHHUKOB M TEJ BpAIEHUS: CEUYCHHUS IWIMHIPA
(mapayieIbHO U MEPIeHIUKYIISIPHO OCH), CEUYeHMs KOHYca (MapasuieIbHOe OCHOBAHUIO U
HPOXOJSIIEe Yepe3 BEPIINHY), CEUCHUS Iapa, METOIbI MOCTPOCHHS CEUYCHUI: METOJ
CJIEZIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IIEPEHOCA CEKYIIEH MIOCKOCTH.
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BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrtopel B mpocTpancTBe. Onepanuu Haja BEKTOpaMd. BekTopHOE yMHOXEHUE
BEeKTOpOB. CBONCTBAa BEKTOPHOrO0 YMHOXkeHUA. [IpsAMOyrosbHas cucrtemMa KOOpPAWMHAT
B mpocTpancTe. KoopauHatsl Bektopa. Paznoxenue Bekropa no 6asucy. KoopaunatHo-
BEKTOPHBIA METOJ NPU PEIICHUHA T€OMETPUUYECKUX 3a]1a4.

JBHKEeHUs B IPOCTPAHCTBE

JBuxenus mpoctpancTBa. OtoOpakenus. JBrwkeHus: U paBeHCTBO Guryp. OOmue
CBOWMCTBA JBWXKECHWW. BuIbl JNBMKEHMH: TMapajuleNibHBIA MEPEHOC, LEHTpPAJIbHAsS
CUMMETpHUS, 3€pKajbHas CUMMETpHs, MOBOPOT BOKpYyr mnpsimoi. IIpeoOpazoBanus
nomo6us. [psmast u cepa Diinepa.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kyacca oOydarommiicss HayquTCs:

CBOOOIHO OIMEpUPOBATH OCHOBHBIMH TIOHSTHSAMH CTEPEOMETPUU TIPH PEIICHUH
3aJla4y ¥ POBEJICHUU MAaTEMaTUYECKUX PACCYKICHUN;

MPUMEHSATh aKCHOMBI CTEPEOMETPHUH W CJCICTBHS W3 HUX TIPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

KJIacCH(UIIMPOBATh B3aUMHOE  PACIOJOKEHHWE TPSMBIX B  IMPOCTPAHCTRBE,
IJIOCKOCTEN B MTPOCTPAHCTBE, MPSIMBIX U TJIOCKOCTEH B IPOCTPAHCTRE,;

CBOOOZHO OMEPUPOBATH MOHSATUSMHU, CBS3aHHBIMH C yIJIaMH B IPOCTPAHCTBE:
MEXIy IPSIMBIMHU B IPOCTPAHCTBE, MEXKTY NMPSMOHN U TIIOCKOCTHIO;

CBOOOHO OMEPUPOBATH MOHATUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;

CBOOOJIHO pacro3HaBaTh OCHOBHBIC BHUbI MHOTOTPAHHUKOB (ITpH3Ma, MHUPAMUJA,
PSIMOYTOJILHBIN MapajuieNienumes, Kyo);

KJIaCCU(UIIUPOBATH MHOTOTPAHHUKH, BEIOWpasi OCHOBAHHMS IS KJIacCU(DUKAITUY;

CBOOOJHO ONEPUPOBATH MOHATUSIMH, CBS3aHHBIMU C CEUEHHEM MHOTOTPAaHHUKOB
MJIOCKOCTHIO;

BBITIONTHSATH MapajuieIbHOE, IEHTPATILHOE U OPTOTrOHAIBHOE MTPOSKTUPOBAHUE (DUTYD
Ha TJIOCKOCTh, BBITIOJHATH U300paKeHUs PUTYpP HA TIOCKOCTH;

CTPOUTh CEUEHHUS MHOTOTPAHHUKOB Pa3MYHBIMH METOJAaMH, BBITIOJHATH
(BBIHOCHBIC) IIJIOCKHME YEPTEIKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYpP: BHJ CBEPXY,
cOOKY, CHHU3Y;

BBIUMCIIATh IUIOMIAIN TOBEPXHOCTEH MHOTOrpaHHMKOB (MpH3Ma, MHpaMua),
TCOMETPUYCCKUX TeJ C IPUMEHEHHEM (OPMYT;

CBOOOZHO OMEpUPOBATh MOHATHSIMHU. CUMMETPHS B IMPOCTPAHCTBE, IICHTP, OCh
U TJIOCKOCTh CHMMETPHH, IICHTP, OCh M INTIOCKOCTh CHMMETPUHU (DUTYPBHI;

CBOOOAHO  OMEPHPOBATH  TOHATHUSAMH, COOTBETCTBYIOIIUMH  BEKTOpaM M
KOOpJWHATaM B ITPOCTPAHCTBE;

BBITIOJTHATH JEHCTBUS HaJl BEKTOPaMHU;

peniath 3a/la4M Ha J0Ka3aTeIhCTBO MATEMAaTUYECKHX OTHOIICHUN M HaXOXKICHUE
TCOMETPUYCCKUX  BEJIMYHMH, TPUMCHSSI H3BECTHBIE METOIbI IPH  PCIICHUHU
MaTEeMaTHYECKUX 3a7a4 IMOBBIIIICHHOTO U BEICOKOTO YPOBHS CJIOKHOCTH;
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OPUMEHSATh  MPOCTEHIlMEe  MPOrpaMMHBIE  CpeIcTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU PEUICHUN CTEPEOMETPUUYECKUX 3a/ay;

W3BJICKATb, peoOpa3oBLIBATH u UHTEPIPETUPOBATH uHbOpMaIIio
0 TPOCTPAHCTBEHHBIX TE€OMETPUUECKHX (UTypaX, MPEJACTABICHHYIO Ha 4YepTexkax u
PHUCYHKaX;

MPUMEHSTh TMOJYyYCHHbIC 3HAHMWS HA NPAKTUKE: CPAaBHUBATh M aHAJIU3UPOBATH
peaibHbIE CHUTYallUM, MIPUMEHSITh WU3YYCHHBIC MOHATHUS B MPOLIECCE MOMCKA PEIICHUS
MaTeMaTU4YecKu chopMyIMpOBaHHON MTPOOIIEMBI, MOJEIUPOBAThH PEeAIbHBIC CUTYAllUU Ha
SI3bIKE  TE€OMETPUM, HCCIEAO0BaTh IOCTPOCHHBIE MOJEIM C  HUCIOJIb30BAHUEM
reOMETPUYECKUX MOHATUM U TEOpEM, arrapaTa ajareopbl, pemiarh IPaKTUYECKUe 3a/1a4u,
CBSI3aHHBIE C HAXO0XKJICHHEM T€OMETPUUECKUX BEITUYUH;

MMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tallax Pa3BUTHS T€OMETPUU KaK COCTaBHOMN
yacTH (PyHJaMEHTa pa3BUTHUSI TEXHOJIOTHH.

K xoniry 11 knacca oOydaromuiicss Hay4uTCs:

CBOOOHO OMEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C IUJIUHAPUYECKON, KOHMUECKOU
U c(hepruecKoil MOBEPXHOCTAMHU, OOBICHITH CIIOCOOBI TIOJTY4CHHUS;

OTIEpUPOBATH MOHATUSIMH, CBSI3aHHBIMU C T€JIAMH BPAICHHS: [IMJIMHIPOM, KOHYCOM,
chepoit u mapom;

pacrio3HaBaTh Tena BpaileHus (UMWIMHIAP, KOHYC, cepa M map) U OOBICHATH
CIOCOOBI MOTYYEHUS TEJ BPAIICHUS;

KJIAaCCU(UIIUPOBATH B3aUMHOE PACIIOJIOKEHHE C(PEphl M TUIOCKOCTH;

BBIYHCIIATh BEIMYUHBI JIEMEHTOB MHOTOTPAHHUKOB W TEJI BpaIlICHHs, 00OBEMBI U
TJIOMIAJM TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BpAIIEHUS, TEOMETPUUECKHX Tl
¢ IpUMeHEeHHEeM (HOpMYyIT;

CBOOOHO OMEPUPOBATH MTOHATUSIMH, CBI3aHHBIMHU C KOMOWHAIMSMU TEJ BPAIICHHSI
¥ MHOTOTPAaHHUKOB. MHOTOTPAHHHK, BITMCAHHBIN B cPepy U OMHUCAHHBIA OKOJIO CQEPHI,
cdepa, BIECaHHAS] B MHOTOTPAHHUK WJIA TEJIO BPAIICHMUS;

BBIYHUCIISATh COOTHOIICHUS MEXIY IUIOMIASIMH TOBEPXHOCTEH U OO0BEMaMu
IMOJOOHEBIX TEI,

U300pakaTh HM3y4aeMble (UTypbl, BBIMOJHATH (BBIHOCHBIC) IIJIOCKHE YEPTEKH
U3 PUCYHKOB MIPOCTHIX 0OBEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpaICHUS;

U3BIICKATH, UHTEPIPETUPOBATH u IpeoOpPa3OBHIBATH nHpopmaImio
0 TPOCTPAHCTBCHHBIX T€OMETPUYECCKHX (QUTypax, MPEACTABICHHYIO Ha dYepTEekax H
pUCYHKaX;

CBOOOHO OMEPUPOBATH TOHATHUEM BEKTOP B IPOCTPAHCTRE;

BBITIOJTHSATH OTIEPAIMU HAJl BEKTOPAMU,;

3aJ1aBaTh MJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT;

pemniaTh TEOMETPUYECKUE 3a/ladyd Ha BBIUMCICHHUE YIJIOB MEXKAY MPSAMBIMU |
MJIOCKOCTSIMH, BBIYMCIICHHE PACCTOSHUWA OT TOYKH JIO TIJIOCKOCTH, B  IIEJIOM,
Ha TPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METO/Ia MIPH PEIICHUH;
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CBOOOIHO OMEPHUPOBATH MOHSATUSMHY, CBI3aHHBIMU C JIBI)KEHHEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA JIBH)KCHU;

BBITIOJIHATh U300paKeHUsI MHOTOTPAHHUKOM W TEJl BpaIICHUs MPHU MapajljieIbHOM
MEepPeHoce, IEHTPATLHON CUMMETPHH, 3epKATBHON CUMMETPHUH, TPHU MMOBOPOTE BOKPYT
psIMOH, TIpeoOpa3oBaHus MOJ00US;

CTPOUTh CEUCHHS MHOTOTPAHHWKOB ¥ TEJ BpAIICHHs: CEUYCHHs IWJIMHIPA
(mapayienbHO M MEPIEHIUKYIIIPHO OCH), CEYEHUS KOHyca (MapaiebHOe OCHOBAHUIO U
IPOXOJIAIIEE Yepe3 BEPIINHY), CCUCHHUS 111apa;

UCIIOJIb30BaTh METOJIbI IOCTPOCHUSI CEUCHHI: METOJ CIIEOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH TI0CKOCTH;

JTOKA3bIBaTh TEOMETPUICCKUE YTBEPIKICHUS;

MPUMEHSATh TEOMETpUYEeCKUe (DAKTBI JJISI PEHICHUS CTEPEOMETPUYECCKUX 3ajad,
MPEANOoaralolMX HECKOJIbKO IIaroB PEIICHHs, €CIH YCIOBHUS MPUMEHEHUS 3aJaHbl
B SIBHOM U HESABHOM (opMe;

pemraTh 3a7a4M Ha JT0OKa3aTelIbCTBO MATEMATHUYCCKUX OTHOIICHUN M HAXOXKICHHE
TCOMETPUICCKUX BEJIMYNH,

IPUMEHSTh MPOTPAMMHBIE CPEICTBA U JIEKTPOHHO-KOMM YHUKAITUOHHBIE CUCTEMBI
IIPU pEIICHUH CTEPEOMETPUUECKUX 3a]1aY;

IPUMEHSTh TOJYyYeHHBIC 3HAHHUS Ha MpPaKTUKE: CPaBHUBATh, AHAJIM3UPOBATH U
OIICHWBATh PEAbHBIC CUTYAIMH, IPUMEHATh U3yUCHHBIC TIOHATHSI, TEOPEMBI, CBOWCTBA
B IIpollecCe TMOMCKA PEIICHUs MAaTeMaTH4ecKu C(HOPMYIMPOBAHHOW MPOOJIEMBI,
MOJICITUPOBATh PEaNbHBIC CHUTYAIlMH Ha S3BIKE TEOMETPHH, MCCIIEIOBATh TOCTPOCHHBIC
MOJIENIM C HMCTOJB30BAHHEM T€OMETPUYECKUX TMOHATHUNA U TEOpeM, ammapaTra aiareOpsl,
peniath MpakTUYeCKHUe 3aa4u, CBI3aHHBIC C HAXOXK/IEHUEM IeOMETPUUYECKUX BEIHUUH;

UMETh TMPEACTABICHUS 00 OCHOBHBIX dTalax pa3BUTHS T€OMETPUU KaK COCTaBHOMN
yacTH (yHIaMEHTa Pa3BUTUS TEXHOJIOTHIA.
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10 KJIACC
HazBanue KonunuaectBo OcHOBHbBIE BUJIbI I€SITEILHOCTH
OcHOBHOE co/iepKaHue
paszzaena (TeMbl) Kypca JacoB yJaIuxcs
BBenenue B crepeoMeTpuIo 23 OcCHOBHBIE TPOCTPAHCTBEHHBIE OmnpenensaTh MIOCKOCTh Kak Gurypy,

burypsr.
[TonsiTUs cTEpEeOMETPHUM: TOUKA,

npsiMast, MI0CKOCTh, IPOCTPAHCTBO.
OcHoOBHBIE ITpaBUiIa U300paKeHUs

Ha PUCYHKE IJIOCKOCTH, IMapaljIeIbHbIX
HPSIMBIX (OTPE3KOB), CEPEAMHBI
OTpe3Ka.

[ousATHA: IepeceKaronmecs mIOCKOCTH,
nepeceKaronmecs npsiMast ¥ TUIOCKOCTb,
MOJIyIIPOCTPAHCTBO.

MHoOrorpaHHuK#, U300paxeHue
POCTEUIITNX MPOCTPAHCTBEHHBIX
¢buryp, HECYIIECTBYIOIINX 0OBEKTOB.
AKCHOMBI CTEPEOMETPHUH U TIEPBBIC
CJICAICTBUSI U3 HUX.

Crioco0Obl 3a1aHusI IPSIMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE.
O0603Ha4eHHsI TPSMBIX U TIOCKOCTEH.
Ceuenus. 300pakeHne cedeHui

B KOTOPOI BBINIOJIHAETCS IJITAHUMETPHSI.
Jenate nmpocTenme JOrH4ecKue
BBIBOJIbI N3 AaKCUOMATUKH TIIIOCKOCTH.
[IpuBOIUTH PUMEPHI PeaTbHBIX
O00BEKTOB, UAcAIM3aIMEN KOTOPBIX
ABJISIFOTCSI AKCUOMBI TEOMETPHH.
N3ydath, NpUMEHATH TPUHIUTIBI
MOCTPOCHUS CEUCHU.

Hcnons30BaTh 111 HOCTPOEHUS
CEUYEHHUI METOJ] CJIEIOB, METO
BHYTPEHHETO0 IPOECKTUPOBAHUS, METO/]
MEePEeHOCca CEeKYIIEeH MITOCKOCTH.
Pemate cTepeomeTpryecKue 3a0aun:
Ha OIPEJIEJICHNE BUJIA CEUECHHS U
HAXO0XJACHHUE ero MIIOIIA/IH.
AKTyanm3upoBaTh (DaKThl U METOBI
MJIAHUMETPUH, PEJIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTHUHU.

Hcnonb30BaTh IpH pelIEHUH 3a7a4
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nupamMuibl, Kyda v Mpu3Mbl, KOTOPbIE
MPOXOAT uepe3 ux peéopa.
N300pakeHne nepeceueHus
ITOJTYYEHHBIX TUIOCKOCTEM.
PackpammBanne noCTpOEHHBIX CEUEHUIN
Pa3HBIMU LIBETAMHU.

Meron cnenoB [uisl IOCTPOCHHUS
ceyeHuid. CBOICTBA MEPECECUCHUI
MPSIMBIX U TI0CKOCTeN. [locTpoenne
CEUYECHMI B UpaMHIe, KyOe Mo TpEM
ToukaMm Ha péopax. Co3naHue
BBIHOCHBIX YEPTEXKEH U 3aIUCh IIaroB
MIOCTPOEHHUSI.

[ToBTOpEHME TITAHUMETPUH.

Teopema 0 TpONOPIIMOHAIBHBIX
otpeskax. [logobue TpeyroabHUKOB.
Teopema Menenasi. Pacuérel

B CEUCHMSIX HAa BHIHOCHBIX YEpTEKax.
HcTopus pa3BUTHs TUIAHUMETPUN

U CTEPEOMETPUN

CIICAYIOIIUE TNIAHUMETPUIECKUE (PaKThI
Y METOJBI:

Teopemsbl Parneca u

O MPONOPLIMOHANBHBIX OTPE3KAX.
AJITOpUTM JIEJICHUSI OTPE3Ka

Ha N paBHBIX 4yacTen. Teopema
Menenast.

PaBHOOEAPEHHBII TPEYrOIbHUK.
PaBHOCTOpPOHHUI TPEYTOJIbHUK.
[IpsAMOYTOJIBHBIN TPEYTOJbHUK.
CBOICTBO CpelIHEN JIMHUU
TpeyroiabHuka. CBOMCTBO OUCCEKTPUCHI
yriia Tpeyrojabarka. CBOMCTBO MEIMaH
TpPEyroJbHUKA.

[Tpu3Haku mo00ust TPEyroJIbHUKOB.
[Tonyuats npeacTaBiaeHust 00
OCHOBHBIX 3Talax pa3BUTHUSI TEOMETPUU
KaK COCTaBHOW 4acTH (yHaMEHTa
Pa3BUTHS TEXHOJIOTHI

B3anmHoe pacrosioxenne
MPSAMBIX B IPOCTPAHCTBE

B3auMHoOe pacnosioxeHne npsaMbIx

B IpocTpancTBe. CKpenmBaromumecs
npsiMble. [Ipr3Haku CKpemnBarOIMXCs
IPSIMBIX.

[TapannenbHbie TPsIMbIE

KnaccudunmpoBats B3aumMHOe
PaCTOJIOKEHHUE TTPSMBIX

B IIPOCTPAHCTBE, WILTIOCTPUPYS
PUCYHKAMU U TIPUBOJISI IPUMEPHI
Y3 PEATbHOU KU3HU.
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B IIPOCTPAHCTBE. Teopema

0 CYILIECTBOBAHWUH U €UHCTBEHHOCTH
MPSMOM MapajuieIbHON JAaHHON
MIPSIMOU, MMPOXOAAIIEN YEPE3 TOUKY
MPOCTPAHCTBA U HE JISKAIIECH

HAa TAHHOM MPSAMOH.

JleMMa 0 miepecev4eHrn MapaiebHbIX
PSIMBIX TIOCKOCTBIO. [lapamienbHOCTh
TpEX npsAMbIX. Teopema o TpEx
MapauiebHbIX TPSIMBIX.

Teopema 0 CKpENIMBAIOIINXCS TPSMBIX.
[TapannenbHOE NPOESKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapaJIEIbHOTO
npoekTupoBanusi. M3o0paxenue
pasHbIX (pUryp B mapamuienbHOM
MPOEKIUU.

LlenTpasibHast TPOEKIIHUSL.

Yro1a ¢ coHarpaBIeHHBIMA CTOPOHAMMU.
Yron Mexay npsMbIMU.

3agauu Ha 10KA3aTENbCTBO U
UCCJIEI0BAaHUE, CBA3aHHBIE

C PacMoJIOKEHUEM MPSAMBIX

B IIPOCTPAHCTBE

JlokaspiBaTh TEOPEMY

O CYLIECTBOBAHUU U €IMHCTBEHHOCTH
MAPALICIIBHON MIPSAMOM, IPOXOIAIIEH
4yepe3 TOUKY NPOCTPAHCTBA U HE
JeXKalen Ha APYrou MpsMou; JIEMMYy
0 MEPECEYEHNUHN TIOCKOCTH IBYMSI
napajieIbHBIMU MPSMBIMU; TEOPEMY
0 TPEX MapaJUICIbHbIX MPSIMBIX.
Jloka3pIBaTh MpU3HAK
CKPEIIMBAIOIINXCS MPAMBIX, TEOPEMY
0 CKPEIIMBAIOIINXCS TPSIMBIX.
Jloka3pIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAIIPABICHHBIMU CTOPOHAMMU.
OOBSICHATh, YTO HA3BIBACTCS
NapajiyIeIbHBIM U HEHTPATIbHBIM
MPOEKTUPOBAHUEM U KAK BBITIOIHSIETCS
MPOEKTUPOBAaHUE (PUTYp HA MIIOCKOCTb.
Jloka3pIBaTh CBOMCTBA NAPaAJLIEIBLHOIO
MPOEKTUPOBAHUS.

N300paxkaTh B mapauienbHOM
MTPOEKLIUH pa3Hble FT€OMETPUYECKUE
burypsl.

Pewats crepeomerpruueckue 3agadau
Ha JI0Ka3aTeNbCTBO U UCCIIEI0OBAHHUE,
CBSI3aHHBIE C PACTIOJIIOKEHUEM MPAMBIX
B IIPOCTPAHCTBE.
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[IpoBOAMTE NOKA3aTENbHbBIE
pacCykJIeHHs TIPU pelICHUN
r€OMETPUUYECKUX 3a/1a4, CBA3aHHBIX
CO B3aMMHBIM PACIIOJIOKEHUEM
IPSIMBIX B POCTPAHCTBE.
CpaBHUBATh, aHAIM3UPOBATH U
OLICHMBATh YTBEPKIACHUS C LEIBIO
BBISIBJICHUS JIOTHYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHHM.
MopaenmpoBaTh peajlbHbIE CUTYaluH,
CBSI3aHHBIE CO B3aMHbBIM
PacCIOJIOKEHUEM MPSAMBIX

B IIPOCTPAHCTBE, HA SI3bIKE TEOMETPHH.
HccnenoBars MOCTPOEHHBIE MOJIEIH

C MCIOJIb30BAHUEM I'€OMETPUUYECKHUX
NOHATUHI U TEOpEM, anmnapara ajireopsl,
U (POBBIX PECYPCOB.

[Tonmyuats npeacraBieHue

0 LIEHTPAJIbHOM IPOEKTUPOBAHUU

u 00 ucropuu paboT Mo Teopuu
NEPCTIEKTUBBI

[TapannenbHOCTD MPSAMBIX
Y IUIOCKOCTEN
B IPOCTPAHCTBE

[ToHsTHA: TapauIeIbHOCTD MPSMOMN U
IJIOCKOCTH B IMIPOCTPAHCTBE.

[Ipu3Hak nmapajuieIbHOCTH NPSIMOU U
miockocTu. CBOMCTBA MapalIeIbHOCTH

KnaccudunnpoBars B3auMHOE
PacCIoIOKESHHE MPSIMOM M TIIIOCKOCTH
B IIPOCTPAHCTBE, TPUBOIS
COOTBETCTBYIOIINE TPUMEPHI
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IIPSIMOU U TUIOCKOCTH.
['eomerpuueckue 3amaun

Ha BBIYMCIIEHUE U JOKA3aTENIbCTBO,
CBA3aHHBIE C TAPAJUIEIbHOCTHIO

MPSIMBIX U TIJIOCKOCTEH B IPOCTPAHCTRE.

[TocTpoenue ceueHust, MPOXOAAUIETO
yepes NaHHYIO MPSIMYIO HA YEPTEKE U
MapaJIETBLHOrO APYroM MPsSMO.
Pacuér otHomenuii. [lapamiensnas
MPOEKISA, MPUMECHEHUE

JUTSI IOCTPOEHUS ceYeHui KyDa

Y MapaJuIeIICIUIIE 1A,

CaolicTBa napajuieNenuneaa U IpU3Msl.

[Tapannenbnbie iockocTu. [lpusnaku
NapaJuIEIbHOCTH JBYX IJIOCKOCTEM.
Teopema o0 mapamieabHOCTU U
€UHCTBEHHOCTH IUIOCKOCTH,
IPOXOASAIIEN YEPE3 TOUKY, HE
IPUHAJIEKALLYIO JAHHOW IIOCKOCTH U
CJIEACTBUS U3 HEE.

CBoiicTBa NapasuieNIbHbIX TIIOCKOCTEN:
0 MMapaJUIENbHOCTH MPSMBIX
NIEPECEUCHUS TTPU NIEPECCUEHUU IBYX
NapaJUIEIbHBIX INIOCKOCTEN TPETHEM;
00 oTpe3Kax MmapajieNbHbIX MPSIMbIX,
3aKJIIOYEHHBIX MEXKAY MapaJUIEIbHBIMU

W3 PEATbHOM KU3HMU.

DopMyIMpPOBaTh ONPEIECICHHUE
ITapaJuIEIbHBIX IPSIMOMN U IIJIOCKOCTH.
Jloka3bIBaTh NMPU3HAK

0 MapaJUIeIbHOCTH IIPSIMOM U
IIJIOCKOCTH; CBOWCTBA NAPAJUIEIILHOCTH
MPSAMOM U IUIOCKOCTH.

Pemats crepeoMeTpuyeckue 3a1aun
BBIYMCIICHUS U I0KA3aTENbCTBO,
CBSI3aHHBIC C IIAPAJUIECITBLHOCTBIO
IIPSAMBIX U IUIOCKOCTEN B IIPOCTPAHCTBE.
Pewars npakrtuyeckue 3a1adu

Ha [IOCTPOCHUE CEUCHUI Ha YepTeKax
TETpaj’aApa U NapajuiesIenuneaa.
Pewrats crepeoMerpuyeckue 3aaun,
CBSA3aHHBIE C IOCTPOCHUEM CECUEHUN
IIJIOCKOCTBIO.

[IpoBOAUTE TOTUYECKU KOPPEKTHBIE
JIOKa3aTENbHBIE PACCYKIACHUS

IIPU PELLIEHUU T€OMETPUUYECKUX 3a7a4
CBSA3aHHBIX C MAPAIIEIBbHOCTHIO
IIJIOCKOCTEMN.

CpaBHMBATh U AaHAIU3UPOBATH
peabHbIE CUTYAllUH, CBA3aHHBIC

C MapaJIEIbHOCTBIO IPSMOM U
IIJIOCKOCTH B MPOCTPAHCTBE;
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IIJIOCKOCTAMH; O IICPCCCUCHUU HpHMOfI
C ABYMA MMapaJUICIIbHBIMU ITIJIOCKOCTAMUA

MOJEINPOBATH PEAbHBIE CUTYaIIHH,
CBSI3aHHBIE C IAPAJUIEITLHOCTBIO
MPSAMOM Y IUIOCKOCTH B MPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUU

[leprieHIUKYIIPHOCTH
MPSIMBIX U TJIOCKOCTEN
B [IPOCTPAHCTBE

25

[ToBTrOpenue: Teopema [Iudaropa
Ha IJIOCKOCTHU, TPUTOHOMETPUS
IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a U IpSIMOYT'OJILHOTO
napajienenumena. Berunucienue 1umH
OTPE3KOB B KyO€ U MPSMOYTOJIbHOM
MapajuIeIeIuIeIe.
[leprieHIUKYIAPHOCTD NPSIMOUN U
n10ckocTH. [Ipu3Hak
MIEPIICHAUKYJIIPHOCTH IIPSIMOU U
IIJIOCKOCTH. TeopeMa 0 CylecTBOBaHUU
Y €JUHCTBEHHOCTH IIPSIMOM,
IIPOXOISIIEN YepPE3 TOUKY
IIPOCTPAHCTBA U NEPIICHAUK YIS PHOU
K Iiockoctu. [limockoctu n
MEePIECHANKYJIIPHBIC UM TIpsMast

B MHOTOTPaHHHUKAX.
[TeprieHaUKyIIAp U HAKJIIOHHAS.
[TocTpoenne neprieHAUKyIsIpa

U3 TOYKH Ha IPSIMYIO.

Teopema 0 TpEX NEepNEHANKYIApax
(npsimasi 1 oOpaTHas).

AxTyanu3npoBaTh (aKThl U METO/bI
IIJIJAHUMETPUH, PEIICBAaHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUH.
DopMyIUpOBaTh ONPEACIICHU:
NEPIEHIUKYIIAPHBIX NIPAMBIX

B IIPOCTPAHCTBE; ONPEACICHUE IPSIMOM,
NEPIEHIUKYIIIPHON K INIOCKOCTH.
JloKa3pIBaTh: JIEMMY

0 MEPIEHANKYISIPHOCTH JIBYX
NapaJuIEIbHBIX NPSIMBIX K TPEThEN
PSIMOM; TEOPEMBI O CBA3U MEKIY
NapaJUIETbHOCTBIO MPSIMBIX U UX
[IEPIEHAUKYIAPHOCTBIO K INIOCKOCTH.
JIoKa3bIBaTh: TEOPEMY, BBIPAKAIOLIYIO
IIPU3HAK [IEPIEHANKYJIIPHOCTH IIPAMOU
U IUIOCKOCTH; TEOPEMY

O CYILLIECTBOBAHUU U €AUHCTBEHHOCTH
IIPSMOM, IPOXOSALLEH Yepe3 JaHHYIO
TOYKY Y NEPHEHAUKYIISIPHON K JaHHOU
IIJIOCKOCTH.

N3o0paxaTe B3aUMHO
NIEPIEHUKYJIISIPHBIE TIPSIMYIO
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Yroa Mex1y CKpeImBatOIMMHUC
npssMbIMU. [lonck nepneHanKysipHbIX
MPSIMBIX ¢ TOMOLIBIO
NEPNEHIUKYJIIPHBIX INIOCKOCTEN
OpTOroHasbHOE NPOEKTUPOBAHUE.
[TocTpoenue ceyenuii Kyoa, IpU3Mbl,
IPaBWIBHON NUPaMUBbI ¢ TOMOIIBIO
OpPTOrOHAJIBHOW MPOEKIHU.
CummeTpust B IPOCTPAaHCTBE
OTHOCHUTEJIBHO IIIOCKOCTH. [limockoctr
CUMMETPUI B MHOTOI'paHHHUKAX.
[Ipu3HaK neprneH uKyISIPHOCTH
MPSIMOU U TUIOCKOCTH KakK CIIEICTBUE
cummeTpud. 1IpaBunbHbIE
MHOTOI'PaHHUKH

Pacuér paccrosiHuil OT TOUKH

10 ockoctu. CocoObl OMYCTUTD
NEPIEHANKYISPBI. CHMMETPUS, CABUT
TOYKHU 110 NTapajuIeIbHOM MIPSIMOM.
CnBur no HenapayuieIbHON NPSIMOIA,
VU3MEHEHUE PAaCCTOSHUN

Y TIOCKOCTb.

@opMyIMpOBaTh CBOWCTBO
MEPIEHIUKYJIISIPA MO OTHOILLICHHUIO

K IUIOCKOCTH.

[Tony4aTp npeacTaBiI€HUE O 3HAYEHUN
NepHeHauKyJsipa st Apyrux oodnacren
Hayku ((u3MKa, SHEPreTUKa, Ja3epHbIe
TEXHOJIOTHH), B PEATbHOM KU3HU
(TexHuKa, OKpy>Karoias 00CTaHOBKA).
Jloka3bpIBaTh YTBEPKIACHUS, CBI3AHHBIC
C IIPOEKLIUEN MPSIMOM Ha ILUIOCKOCTB,
HETIEPIICHINKYJIIPHYIO K 3TOW HPSIMOM.
JlokasbIBaTh TEOpEMY O TPEX
MEPIEHIUKYISIPAX U TEOPEMY
o0paTHyIO Teopeme 0 TpEX
MEePHIEHIUKYJIIApaXx.

ITonyuats npeacraBieHue

00 OpTOrOHAJILHOM MPOEKTUPOBAHUH.
Jloka3pIBaTh TEOPEMY O MPOEKIIUU
TOYKU Ha MPSIMYIO.

Pemiats crepeoMerpuieckue 3a1auu,
CBSI3aHHBIE C MEPIECHANKYIIPHOCTHIO
MPSAMOM U IUIOCKOCTH.

Pewiats npuknagHbie 3a1a4H,
CBSI3aHHBIE C HAXOKJICHHUEM
F€OMETPUUECKUX BETUYUH.
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Pemates cTepeoMeTpuuecKue 3a1auu,
CBSA3aHHBIE C IPUMEHEHUEM TEOPEMBI
0 TPEX MEPHEHIUKYIIIpax,
HaXO0XKJICHUEM PACCTOSHUH,
IIOCTPOECHUEM ITPOCKLIUN.

CpaBHUBATh U aHATTU3UPOBATH
YTBEPKIACHUA C LIEJIBIO BBISBIICHUSA
JIOTUYECKHU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKIACHUMN.
AHanm3upoBaTh U MOJIEIIUPOBATH

Ha 3bIKE TEOMETPUU PEaAJIbHBIC
CUTYallU, CBSI3aHHBIC

C NEPHEHAUKYIIIPHOCTHIO NPSIMON U
IIJIOCKOCTH; UCCIIE0BATh [IOCTPOCHHBIE
MOJIEIIY, B TOM YUCJIE U

C MCIIOJIb30BAHUEM anmapara ajreOpbl

VYribl U pacCcTOSTHUS

16

[ToBTOpEHME: Yyroa MeX 1y NPSIMbIMU
Ha IJIOCKOCTH, TPUTOHOMETPHUS

B [IPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB.

[ToBTOpEHME: YOI MEXKIY
CKpPELIMBAIOIIMMUCS TIPIMBIMU

B IIpocTpaHcTBe. ['eomerpruueckure
METObI BBIYUCIIEHUS YIJIa MEXKIY
IPAMBIMU B MHOT'OI'PaHHUKAX.

AKTyanu3upoBaTh (GaKkThl U METOIbI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
ITPOBOJIUTH AHAJIOTHH.

PopMyIUPOBATH ONPEACIICHUE
JBYTPAHHOTO yrJja.

Jloka3pIBaTh CBOMCTBO PaBEHCTBA BCEX
JIMHEWHBIX YIJIOB ABYTPAHHOIO YIJIA.
KnaccuduuupoBaTs 1ByrpaHHBIE YIIIbI
B 3aBUCHMOCTH OT UX I'PaJyCHON MEPBHI.
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JIByrpanHsliii yroia. CBOHCTBO
JIMHEWHBIX YIJIOB IBYTPAHHOIO YTJIA.
[TeprieHAUKYyIISIpHBIE TIIIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHINK YIS PHBIX
tockocrten. [Ipusznak
IIEPIEHINKYJIIPHOCTH INIOCKOCTEN;
TEO-peMa O IIPSIMOM IIepECEUEHUs IBYX
IJTIOCKOCTEHN MEPIEHINK YIIPHBIX
TPETbEH IIJIOCKOCTH.

[IpsAMOYTOJIBHBIN MTapaJUICIICIINIIE;
KyO; U3MepeHHsi, CBOMCTBA
IIPSAIMOYTOJIBHOTO ITapajuIeIICIIUAIEA.
Teopema 0 quaroHagM NPsAMOYIrOJIBHOTO
napajuleJIeuIIe1a U CIEACTBAE U3 Hee.
CrepeoMeTpruyecKre U MPUKIIATHBIE
3a/1a4d, CBSI3AHHBIE CO B3aUMHBIM
PACIONIOKEHUEM IPSIMBIX U TUIOCKOCTH.
[ToBTOpEHME: CKPEIINBAOIINECS
psIMbIE, TTApAJUIEIBbHBIE TIJIOCKOCTH

B CTAHJAPTHBIX MHOTOIrPAHHUKAX.
[Tapa mapauieNbHBIX INIOCKOCTEN

Ha CKPEIMBAIOLIUXCS MPSIMBIX,
PAcCTOSTHUE MEXKIY
CKpELIMBAIOLIIUMUCS MPSIMBIMU

B [IPOCTBIX CUTYaIUsX.

Onyckanue nepneHauKymaspos,

@opMyIMpPOBaATh OIPEACICHUE B3AUMHO
MEPIEHINKYJIIPHBIX MIOCKOCTEMN.
Jloka3pIBaTh TEOPEMY O IIPU3HAKE
MEPIEHINKYIIIPHOCTU JIBYX
IJIOCKOCTEMN.

@opMynMpOBaTh CIEACTBUE

(13 mpH3HAKa) O NEPICHINKYISIPHOCTH
IJIOCKOCTH, KOTOPasi NEPIEHAUKYJIIIPHA
IIPSAMOM, 110 KOTOPOU MEPECEKAIOTCS J1BE
IIOCKOCTH, 3TH IJIOCKOCTSIM.
Jloka3bIBaTh YTBEPKIECHUS O €0
CBOMCTBAXx; TEOPEMY U CIICJICTBUE

13 HEE O JUArOHAIX PSAMOYTOJIbBHOI'O
napajuIeIIeuIe 1a.

Pemate crepeomeTpuueckue 3agauu,
CBSI3aHHBIE C IEPIICHINKYIISPHOCTD
MPSAMBIX U TIJIOCKOCTEN, UCTIONIB3YS
MJIaHUMETpUuueckue (HaKThl 1 METO/BI.
IIpoBOIUTE TOTUYECKH KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCYKIACHHUS IIPU
pPELICHUHN TEOMETPUUYECKHUX 3a/1ady,
CBSI3aHHBIX C MEPHEHIUKYISIPHOCTHIO
IJIOCKOCTEM.

AHaNMM3upoOBaTh U MOJIETUPOBATH

HAa SI3bIKE TEOMETPUU PEAJIbHBIC
CUTYallUH, CBSI3aHHbBIC
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BBIYMCIICHUE PACCTOSIHUM OT TOYKH
10 TOYKH; IPSIMOM; TIJIOCKOCTH.
Brruncnienne pacCTOSHAN MEXIY
CKPEILIMBAOIIUMHUCS TPAMBIMH

C IOMOILBIO MEPIIECHIUKYIISIPHON
IIJIOCKOCTH.

TpéxrpaHHbIil yroyi, HEpaBEHCTBA
IUISL TPEXTPAHHBIX YIJIOB.

Teopema [udaropa, TeopemMsl
KOCHHYCOB U CUHYCOB

JUISL TPEXTPAHHOTO YIJIa. DJIEMEHTHI
chepuyeckoi reoMeTpuu:
reoJIe3NYECKHE JIMHUU Ha 3eMiIe

C TMEPIEHIUKYISIPHOCTBIO MPSMBIX U
IIJIOCKOCTEN.

HccnenoBarh NOCTPOEHHBIE MOAEIH,
B TOM YHCJIE U C UCIIOJIb30BaHUEM
armapara ajareopsl.

Pemarp npukiaaHele 3a1auy,
CBSI3aHHBIC C HAXOXKJICHHUEM
reOMETPUYECKUX BETUUYHUH

MHororpaHHuku

Cucremartunzanus 3HaHUM:
MHOTOrpaHHUK U €r0 3JIEMEHTHI.
[Tupamua. Bunsl nupamu,.
[IpaBusibHas nupamuaa.
[Ipu3ma. [Ipsmas u HaKIIOHHAs
npusMel. [IpaBuibHas npusma.
[Ipssmont mapannenenumnen,

NPsIMOYTOJIbHBIN Mapasuieaenumnes, Kyo.

Brinmykisle MHOrorpanauku. Teopema
Oitnepa. [IpaBuiibHbIE U
MOJIYIIPABUJIbHBIE MHOTOIPAHHUKH

Paborath ¢ yueOHMKOM: 3a7aBaTh
BOIIPOCHI, J€1aTh 3aMECUaHUs,
KOMMEHTapHHU.

AHaM3UpOBaTh PEIICHUE 3a/1aUH.
PucoBath BBITYKJIBIE MHOTOTPAaHHUKH
C 3aJJaHHBIMM CBOMCTBAMHU;
BOCCTAaHABJINBAThL OO BUJ
BBIITYKJIOTO MHOTOIPaHHUKA T10 IByM
€ro MPOEKILHSIM.

Jloka3bIBaTh CBOMCTBA BBIIYKJIOTO
MHOTOI'PAHHUKA.

PucoBath BBINTYKJIbIE MHOTOTPAaHHUKH
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C Pa3HOM SMIIEPOBOU XapaKTEPUCTUKOM;
UCCIIEZI0BATHh BO3MOKHOCTH MOJTY4YECHHUS

pe3yabpTara Npy BApbUPOBAHUU JTAHHBIX.

JloKa3bIBaTh CBOMCTBA IIPAaBUIIBHBIX
MHOI'OrpaHHukoB. IInanupoBats
IIOCTPOEHHE NMPABUIIBHBIX
MHOI'OTPaHHUKOB Ha ITIOBEPXHOCTAX
JOPYTUX IPAaBUIIBHBIX MHOTOIPAHHUKOB

BekTopsl B mpocTpaHCTBE

12

[ToHATHE BEKTOpA HA ITIOCKOCTH

Y B IPOCTPAHCTBE.

CyMMma 1 pa3HOCTb BEKTOPOB, ITPABUIIO
MapaJIeeNuIea, YMHOKEHHUE BEKTOpa
Ha YHCJIO, PA3JIOKEHUE BEKTOpa

1o 6a3ucy TpéxX BEKTOPOB, HE JIEIKAITUX
B OJHOU IUTOCKOCTH.

CxasipHO€ PpOU3BECHUE,
BBIUMCIICHUE YIJla MEXAY BEKTOpamMu

B IPOCTPAHCTRBE.

[Ipocreimme 3aga4u ¢ BEKTOpaMu

AKTyalu3upoBaTh (GaKkThl U METOJIbI
IJIAHUMETPUH, PEJICBAaHTHBIC TEME,
MPOBOAUTH AHAJIOTHH.

OnepupoBaTh MOHATUSIMU: BEKTOP

HA TJIOCKOCTH U B MPOCTPAHCTBE;
KOMILIaHApHbIE BEeKTOpHI. [[puBOIUTH
npuMepbl PU3NUYECKUX BEKTOPHBIX
BCJIMYMH.

OcBauBarh IMpaBuiia BHIMOJIHEHUSA
JICUCTBUU CJIOKEHHUS U BBIUMTAHUSA
BEKTOPOB, YMHOKEHHS BEKTOPA

Ha YHCJIO.

Jloka3pIBaTh MpU3HAK KOMIIJIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bIBaTh TEOpEMY O PA3JIOKECHUU
JH000r0 BEKTOpPA MO TPEM JTaHHBIM
HEKOMILJIAaHAPHBIM BEKTOpaM

54



®denepanbHas padbouas nporpamma | Marematuka. 10-11 knaccel (yriayOn€HHBIN YPOBEHD)

[ToBTOpeHue, 06001ICHNE
W CUCTEMAaTH3alusI 3HAaHUHU

Ob6o0061maroiee MOBTOPEHUE MOHATUI
¥ METOJIOB Kypca T€OMETPHH

10 kmacca, cucreMaTu3arus 3HaAHUM.
Hcropust pa3BUTHS CTEPEOMETPHH KaK
HayKU U €€ pojib B pa3BUTUU
COBPEMEHHBIX HHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHIA

Pemars crepeomerpruueckue 3anaun
Ha JI0Ka3aTeJIbCTBO MAaTEMATHYECKUX
OTHOILICHU, HAX0XKICHUE
reOMETPUYECKUX BEJIMYHH (ITHH,
YIJIOB, IUIOIIa/IeH, 00bEMOB).
Hcrnonp30BaTh 1pu pelIeHUN
CTEPEOMETPUUECKUX 3a1a4
IUIAHUMETPUYECKHE (PaKThl U METOIBI.
IIpoBOAUTE TOTMYECKH KOPPEKTHBIE
JIOKa3aTeJIbHBIE PACCYKICHUA

IIPU PELIEHUN CTEPEOMETPUUECKUX U
IIJIJAHUMETPUYECKUX 3a1a4.
CpaBHUBATh U aHATU3UPOBATH
peanbHbIE CUTYalluu U BBIABIISTH
BO3MOXHOCTb €€ MOJEIUPOBAHUSA HA
S3bIKE TEOMETPUH.

MonenpoBath pealbHY0 CUTYALUIO
Ha S3bIKE TEOMETPUHN U HCCIIE0BATH
IIOCTPOEHHBIE MOJIEIIN, B TOM YHUCJIE U
C MCIOJIb30BAHUEM ammapara ajareopsl.
Hcrnonp30BaTh KOMIIBIOTEPHBIE
IIPOrpaMMBbI IIPU PELLICHUH 3aa4.
[TonyyaTe npeacraBieHUe O FEOMETPUU
KaK O pa3BUBAIOLLEHCS HAyKeE,
VICCIIEYIOLEN OKPYXKAIOLIUNA MUD,
CBSI3aHHOM C peaIbHbIMU O0BEKTaAMH,
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IIOMOTAIOIIEN PEIINUTH PEAJIbHBIC
YKU3HECHHBIC CUTYALIUH O POJIH
CTEPEOMETPHUM B PA3BUTUHU
COBPEMEHHBIX MH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHH.
CpaBHUBATh U AaHAIM3UPOBATH
YTBEPIKICHUSA C LIEIIBIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKIACHUMN.

HCCJ’IGI[OB&TB IOCTPOCHHBIC MOJICIIH.

Hcnonb3oBaTh U(POBBIE PECYPCHI

OBLIEE KOJIMYECTBO
YACOB IIO I[TPOI'PAMME

102
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11 KJIACC
Ha3zBanue KomnuectBo OCHOBHBIE BU/IbI I€ATEIBHOCTH
OcHOBHOE coepx)aHue
paszena (Tembl) Kypca 4acoB yJanmxcs
AHanutudeckasi TeOMEeTpHUs 15 [ToBTOpEHUE: KOOPAMHATHI BEKTOPA AKTyanu3upoBaTh (aKThl U METOIbI

Ha IUIOCKOCTHU Y B IPOCTPAHCTBE,
CKJISIPHOE MTPOU3BEJICHUE BEKTOPOB,
BBIUHCIICHUE YIJIa MEXY BEKTOPaMHU
B IIPOCTPAHCTBE. Y PaBHEHHE MPSIMO,
MIPOXOISIIEN Yepe3 IBE TOUKH.
YpaBHEHHE IIIIOCKOCTH, HOPMAJIb,
YPaBHEHHUE IUIOCKOCTU B OTPE3Kax.
BekropHoe npoussenenue. JInHenHbie
HEPABEHCTBA, JUHEUHOE
MPOTPAMMHUPOBAHUE.

AHaIMTUYECKHUE METOBI pacuéTa
yIJIa MEXIY IPSIMBIMU U MJIOCKOCTSMH
B MHOTOrpanaukax. ®opmyna
pPacCTOAHUA OT TOYKH 10 TIJIOCKOCTH
B KOOpJIMHATAaX.

HaxoxneHne pacCTOSIHUM OT TOYKHU
710 TJIOCKOCTH B KyO€ U MpaBUIIbHOMN
MUpAMUIEC

TJIAHUMETPUH, PEIICBAHTHBIC TEME,
MPOBOJINTH AHAJIOTHH.

CBOINTH AEUCTBHS C BEKTOPaMU

K QHAJIOTUYHBIM JICUCTBUSM C UX
KOOpJIMHATaMH.

BcnomMHUTE onpenenenye CKaasipHOTro
YMHOKEHUS U €70 CBOMCTBA.
Bpaucaste ¢ mOMONIBIO CKAISIPHOTO
YMHOKEHHUS JIJIMHBI BEKTOPOB, YIJIbI
MEXy HUMH, YCTAaHABJIMBATh
MEPIEHINKYJISIPHOCTh BEKTOPOB.
BriBOoIMTE ypaBHEHUE IUIOCKOCTH U
hopMyITy pacCTOSIHUSL OT TOUYKH

JIO TUIOCKOCTH.

Pemrate 3agaun, coueras
KOOPJIMHATHBIN W BEKTOPHBIA METOIBI.
[TpoBOIUTH TOTUYECKH KOPPEKTHBIC
JIOKA3aTeJIbHBIE PACCYKICHUS

MIpY PEUICHUU T€OMETPUUECKUX 3a1a4
Ha MPUMEHEHNE BEKTOPHO-
KOOPJIMHATHOTO METO/1A.
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AHanM3upoBaTh U MOJICIIMPOBATH
Ha SI3bIKE TEOMETPUU PEAIbHbBIC
CUTYAIlUH, CBSI3aHHbBIE BEKTOPAMU U
KOOpJIMHATaAMHU.

HccnenoBaTe NOCTpOCHHBIE MOJENH,
B TOM YHCJI€ U C UCIIOJIb30BAaHUEM
amnmnapara aiareopsbl.

Hcnons30BaTh KOMIBIOTEPHBIE
MIPOTrPaMMBl.

3HAKOMUTBLCS C UCTOPUEH Pa3BUTHS
MaTeMaTUKH

[ToBTOpeHue, 06001IeHNE
U CUCTEMAaTH3alus 3HAHUN

15

CedeHnss MHOTOTPaHHUKOB!
CTaHJAPTHbIE MHOTOTPAHHUKH, METOJT
CJIEJIOB, CTAHAAPTHBIE NIJIOCKOCTH,
IIEPECCUECHUS MIPSAMBIX U IJIOCKOCTEM.
[TapasutenbHble NpAMBIE U TUIOCKOCTH:
NapaJUICIIbHbIE CEYEHUS, PACUET
OTHOLIEHUM, YIJIbl MEXIY
CKPEILIMBAIOIIUMHUCS IIPIMBIMH.
[lepnieHIUKYyIIApHBIE TPSMBIE U
IJIOCKOCTH: CTaHJapTHBIE Mapbl
NEPNEHIUKYJIISIPHBIX INIOCKOCTEN U
NPSMBIX, CAMMETPUH
MHOT'OI'PAHHUKOB, TEOpEMa O TPEX
NEPIEHAUKYJIIAPAX, BBIYMCICHUSA JUINH

Ctpouts ceueHusl.

Pewats ctepeoMeTpuyeckue 3a1aun
Ha JI0Ka3aTeJIbCTBO MAaTEMATHUYECKUX
OTHOILICHHUI, HAX0KJICHUE
reOMETPHUYCCKUX BEIMYUH (IJIMH,
YIJIOB, TUIONIaeH, 00bEMOB).
Hcnons30BaTh IpH peLICHUH
CTEPEOMETPUUECKUX 3a7a4
MJIaHUMETpUuueckue (HaKThl U METO/BI.
[TpoBOAUTH TOTUYECKH KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCYXKICHUS

MIPU PEIICHUN CTEPEOMETPUUECKUX
3a/1ay.

CpaBHUBATh M AaHATU3UPOBATH
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B MHOTOTPaHHHKAX.

[ToBTOpEHME: MIOIIATN
MHOTOYT'OJIBHUKOB, (POPMYIIBI

JUTS TUIOIAJIe, COOOpaKeHus
Mo100usI.

[Imomanu ceyeHnii MHOTOTPAaHHUKOB:
TIJIOIIAM TTOBEPXHOCTEH, pa3pe3aHus
Ha 4acTH, COOOpaKeHUs MO J00us

peaibHbIE CUTYalluU U BBIABIISATH
BO3MOKHOCTb €€ MOJIETTMPOBAHUS

Ha S13bIKE T€OMETPUHU.

MoenupoBaTh peabHYIO CUTYaIUIO
Ha S13bIKE TE€OMETPUU U UCCIIEI0BATH
MIOCTPOEHHBIE MOJENN, B TOM YHCIIE U
C MCTOJb30BAHHUEM arlrapaTa anreopsl.
Hcnonb30BaTh KOMITBIOTEPHBIE
IPOrpaMMBbl [IPU PELICHUH 3a7a4

O0BEM MHOTOTpAaHHUKA

17

O0bEM Tena. O0bEM MPAMOYTOJIBHOTO
napajuiesienumnesaa. 3aaaun

00 yJIBO€HUH Ky0a, O KBaApaType
Ky0a; O TPUCEKILUHU yria.
CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJILHOTO Tapasuielienumnea.
[IpuknaaHbie 3a1a4u, CBI3aHHbBIE

C BhIUHCIIEHUEM 00BEMa
IPSIMOYTOJIBHOTO Mapajuieienunea.
O0BEM TIPSIMON TTPU3MBI.
CrepeomeTpruecKre 3aauu,
CBSI3aHHBIE C BEIYUCICHUEM 00BEMOB
npssMoi ipu3mel. Ilpukiiannusie
3aJ1a4M, CBI3aHHBIC C 00BEMOM
IIPSIMOU TIPU3MBI.

CB000/IHO OnepUpOBaTH MOHATUSIMU:
00BEM Tena, 00BEM MPSAMOYTOJIBHOTO
napajuiesenuIe 1a.

DopMyIMpPOBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3piBaTh TEOpEMY 00 00BEME
MPSIMOYTOJILHOTO MapaJijiesIenuIea,
CJIIEACTBUS U3 HEE.

Pa3pe3aTs MHOTOrpaHHUKH,
MEePEKIIAbIBATh YACTH.

Pemiats ctepeoMeTpudecKkue 3a1auu,
CBSI3aHHBIE C BBIUHUCICHHUEM 00bEMa
MPSIMOYTOJILHOTO Mapasuiesienunea,
MIPU3MBI.

CpaBHUMBaTh U AHAIU3UPOBATH
YTBEPKACHUS C LIEJIBbIO BBISIBIICHUS
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Brrunciienue 005EMOB TE

C MOMOUIBIO ONPENEIEHHOTO
uHTerpaita. O0bEM HaAKIIOHHOM
MIPU3MBI, TUPAMUJIBI.

dopmyna 00bEMa MUPAMHUIBI.
OTtHotreHre 00bEMOB TTHPAMUT

C OOIIUM YTJIOM.
Crepeomerprueckue 3a1auu,
CBSI3aHHBIE C O0BEMAMU HAKIIOHHOU
IPU3MBbI, TUPAMHUIBI.

[IpuknanHble 3a1a4u 1O TEME
«OO0BEMBI TEII», CBSI3aHHBIE C 00BEMOM
HAKJIOHHOM MPU3MBbI, TUPAMUJIBI.
[Ipumenenue 00bEMOB. Berunciienue
PacCTOSHMS 10 TIIIOCKOCTH

JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHanmM3upoBaTh U MOJICITUPOBATH

Ha S3bIKE TEOMETPUH peaIbHbIC
CUTYaIlUH, CBsI3aHHbBIE C 00BEMOM
PSIMOYTOJIBHOTO TapasuieieNumnea,
IPU3MBI, TTUPAMHUIBI.

HccnenoBaTe NOCTpOCHHBIE MOJENH,
B TOM YHCJIE ¥ C UCIIOJIb30BAaHHUEM
arrapara aiareopsl.

BbIBOIUTE OCHOBHYIO HHTETPATBHYIO
dbopMyIy IS BBIYUCIICHHUS] 00BEMOB
Te.

Jloka3biBaTh T€OpeMy 00 00bEME
HAKJIOHHOW TIPU3MBbI Ha TIPUMEpe
TPEYrOJIbHOU MTPU3MBbI U

JUISL TTPOU3BOJILHOM TTPU3MBL.
JlokazpIBaTh TeOpeMy: 00 00bEME
nupaMuibl, GOPMYIUPOBATH CIICACTBHS
U3 Hee: 00BEM YCeUEHHON MUPaMHU/IBI.
BriBoguThE (hopMyITy JUTsl BEIYUCTICHUS
00BEMOB yCEUEHHON TUPAMHUIBI

Tena BpamieHus

24

[{umHapryeckas MOBEPXHOCTD,
oOpa3yromue MUIHHIPUIECKOM
HOBEPXHOCTH.

CB00OOIHO OTIEpUPOBATH MOHATUSIMMU:
UJTUHAPUYECKAs TTOBEPXHOCTD,
nuiuHap. M3ydats criocoObl
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Humuuap. [psmoit kxpyroBou
nuuHap. [lnomane noBepxHocTu
HWJIMH]IPA.

Konnueckas moBepXHOCTS,
oOpa3yrolue KOHUYECKOM
noBepxHocTH. Konyc. CeueHnne koHyca
IJIOCKOCTBIO, MapaJuIeIbHOM
IJIOCKOCTU OCHOBAHUS. Y CEUEHHBIN
Konyc. M3o00paxeHre KOHYCOB U
YCEUEHHBIX KOHYCOB.

[Tnomanbs OOKOBOM MOBEPXHOCTH U
MOJIHOW MMOBEPXHOCTHU KOHYCA.
CrepeoMeTprueckue 3a1auu

Ha JI0Ka3aTeJIbCTBO U BEIYUCIICHUE,
MOCTPOCHUEM CEUCHUM LWJIMHIPA,
KOHYCa.

[Ipuknanneie 3a1a4u, CBSI3aHHbBIC

C IUJTUHIPOM.

Cdepa u mrap.

[lepeceuenue chepsl u mapa

¢ iockocThio. Kacanue mapa u
cdepsl IIockocThio. Bua u
U300pakeHue mapa.

VYpaBuenue chepsl. [Inomans chepsr u
€€ JacTeu.

Cummetpust cdepsl U mapa.

MOTYYEHUS [WIMHAPUYECKOM
MTOBEPXHOCTH, [IUIUHAPA.
N300paxkaTh UAIUHAP U €r0 CEYCHUS
IIJIOCKOCTBIO.

CB00O/IHO OIEepUpPOBATh MOHATUSIMHU:
KOHHMYECKasi MIOBEPXHOCTh, KOHYC,
yceu€HHbIN KoHyc. 3ydaTh criocoOsbI
MOJTYYEHUS KOHUYECKON MMOBEPXHOCTH,
KOHYCa.

N300paxkaTh KOHYC U €r0 CEUCHUS
IIJIOCKOCTBIO, IIPOXOIALLEH Yepes OCh,
Y TTOCKOCTBIO, IEPIEHAUKYIIPHON

K OCH.

BriBouTh (hOpMYIIBI 17151 BBIYUCICHUS
OOKOBOM M TIOJIHOM MTOBEPXHOCTEHN TEJ
Bpaienus. Pemate
CTEpPEOMETPUUECKHE 3aa4H, CBSI3aHHBIC
C TEJIaMH BpallleHUs1, HaXOXKJICHHEM
oA OOKOBOM M TIOJTHOM
MIOBEPXHOCTH, IIOCTPOCHUEM CEYEHUH.
Hcnonb30BaTh IpH pelICHUH 3a4a4
MJIaHUMETpUuueckue (HaKThl 1 METO/BI.
CpaBHUBATh U aHAIM3UPOBATH
YTBEPKACHUS C LIEJIBbIO BBISIBIICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUI.
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CrepeoMeTpruecKue 3aj1auu

Ha JI0Ka3aTeIbCTBO U BEIYUCIICHHUE,
CBsI3aHHBIC CO chepoii U mapom,
MMOCTPOCHUEM UX CEUCHUU
MIJIOCKOCTHIO.

[TpuknagHbie 3a1a49M, CBI3aHHbBIE
co cepoii U mapom.

[ToBTOpEHUE: OKPYHKHOCTH

Ha TJIOCKOCTH, BBIYACTICHUS

B OKPYXHOCTH, CTaH/IapTHHIC
no10ous.

Paznmuunbie KoMOMHAITIH TEIT
BpAIICHUS © MHOTOTPAaHHUKOB.
3amauu o Teme «Tena u MoOBEpXHOCTH
BpAIICHUS

AHamM3UpOBaTh U MOJICIIUPOBATH

Ha SI3bIKE TEOMETPUU PEAIbHbBIC
CUTYaIlUH, CBSI3aHHBIE C KOHYCOM

U TWJIMHAPOM.

HccnenoBath MOCTpOEHHBIE MOJIENH,

B TOM YHCJI€ U C UCTIOJIb30BAHUEM
amnmnapara aiareopbl

AKTyamm3npoBaTh (aKThI 1 METOBI
MJIAHUMETPUH, PEJIEBAHTHBIE TEME,
MPOBOAUTH aHAJIOTHH,

CB00OIHO OIEepupOBaTh MOHATUSIMU:
cdepa u map, UEHTpP, paanyc, TMaMeTp
cdepsl U mapa.

HccnenoBarh B3aMMHOE PACIIONOKEHUE
cephl U TIIOCKOCTH.

DopMyIUPOBATH ONPEACICHUE
KacaTeJIbHOU IIOCKOCTH K cepe.
JlokaspIBaTh TEOPEMBI O CBOWCTBE U
MPU3HAKE KacaTeJIbHOM MJIOCKOCTH.
BriBoguTE (hOpMYITy 1T BEIYUCIICHHUS
IoWaaAun cdepsl uepes paanyc chepsl.
Pemate crepeoMerprueckue 3a1auu,
CBSI3aHHBIE CO cPepoil U Mapom,
HaxO0KJICHHEM IuIomaau cepol u e
q4acTel, MOCTPOSHUEM CeUeHHI Chepbl
U 11apa.
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AHanM3upoBaTh U MOJEIMPOBATH

Ha S3bIKE T€OMETPUU PEAJIBHBIE
CUTYyAalLlUH, CBSI3aHHBIE C IIapOM U
cepoil.

PemaTe npocTele 3a1a4u, B KOTOPBIX
burypupyoT KOMOMHAIIUU Tell
BpalleHUsl U MHOTOIPaHHUKOB.
Hcrnonp30BaTh IIpU PELLICHUH 3a]1a4,
CBSI3aHHBIX CO c(epol U I1apoM,
IUTAHUMETpUUYECKUe (PaKThl U METO/IBI.
Pewmats crepeoMerpuyeckue 3amaun,
CBS3aHHBIC C TEJIAMU BpallCHUs,
IIOCTPOCHUEM CEYEHUH TEJI BpAaLlEHU,
C KOMOMHAIUSMU TN BpalICHUS U
MHOT'OTPaHHUKOB.

[IpoBOAUTE TOTUYECKU KOPPEKTHBIE
JIOKa3aTENbHBIE PACCYKIACHUS

IIPU PELICHUU T€OMETPUUYECKUX 3a/aY,
CBA3AHHBIX C MEPIEHAUKYIAPHOCTHIO
IIJIOCKOCTEHN.

AHamM3upoBaTh U MOJEIIMPOBATH HA
A3bIKE TEOMETPHUM PEAIbHBIE CUTYALUH,
CBSI3aHHBIE C MHOTOTPaHHUKAMU.
HccnenoBaTh NOCTPOESHHBIE MOJIEIH,
B TOM YHCJIE U C UCITOJIb30BAHUEM
amnmapara anareopbl
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[Imomaam moBepXHOCTH
U 00bEMBI KPYTJIBIX TEJ

O06bem mummHapa. Teopema

00 00bEME MPSAMOTO UIUHAPA.
[Inomagm OOKOBOI M OJTHOMN
MOBEPXHOCTH IIUIMHIPA.
Brrunciienne 00bEMOB TE

C IOMOIIBIO ONPEAEIEHHOTO
unrerpana. O0bEM KoHyca.

[Tnomaan 60KOBOM U TTOJTHOM
MOBEPXHOCTH KOHYCA.
CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C BBIUUCIIEHUEM 00bEMOB
LIWJIMH]Ipa, KOHYCA.

[Tpuknanueie 3anaun no Teme «O0bEMBI
U TIJIOIIAIA MTOBEPXHOCTEH Tell.
O0BEM 11apa ¥ MapoBOro CEKTopa.
Teopema 06 06béme mrapa. [Imomanp
cdepsl.

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C BEIYUCICHUEM 00BEMOB
mapa, MapoBOro CErMEHTa, apoOBOT0
CEKTopa.

[IpuknagHeie 3aaa4u IO TEME
«O0BEMBI TEID», CBA3AHHBIC

¢ 00BEMOM TII1apa ¥ IIOMIAIBI0 CEPHI.
CoOTHOIICHUST MEXKTY TUIOMIASIMU
MOBEPXHOCTEN U 00bEMaMU MOJOOHBIX

CB00OIHO OIEepUpPOBATh MOHATHUSIMMU:
00BEM Tena, MIIoMAAb MOBEPXHOCTH.
@opMynIMpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3bpIBaTh TEOPEMBI: 00 00BEME
HUWIHHIPA; 00 00bEME KOHYCA.
BoeiBonuTh (hOpMyIIbl 17151 BBIYMCIICHUS
00BEMa yCeYEHHOTO KOHYCA.
HccnenoBath MOCTPOEHHBIE MOAECIH,

B TOM YHCJIE U C UCIIOJIb30BaHUEM
arnmnapara ajareopsl.

3HaTh BO3MOXKHOCTH PEIICHUS 3a/1a4
Ha MOCTPOCHUE LIUPKYJIEM U JIMHEHKOH,
0 KJIACCHYECKUX HEePa3peInMbIX
3ajavax.

CB000/IHO OTIEepUPOBATh MOHATUSIMHU:
1aPOBOW CETMEHT, IIAPOBOM CJIOH,
IapOBOM CEKTOp, OCHOBAHHE U BbICOTA
CerMEHTa, OCHOBAHHUE M BBICOTA
IIapOBOT'O CJIOSI.

BoeiBonuTh (hOpMyIbI 17151 HAXOKACHUS
00BEMOB IIaPOBOT'0 CETMEHTA,
IIAPOBOT'0 CEKTOPA, TUIOIIAIU CEpHI.
Jloka3biBaTh TEeOpeMy 00 00bEME IIapa.
Pemats crepeomerpruueckue 3amaud,
CBsI3aHHBIE C 00BEMOM I1apa, 1apOBOTO
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TE.

[TonoOHBIC TEa B IPOCTPAHCTRBE.
N3menenne o6bEMa npu 1mogo0um.
CrepeomeTpryecKue 3a1auu,
CBSI3aHHBIE C BBIYUCIEHHEM 00BEMOB
TN U TUIOMACH TOBEPXHOCTEH

CErMEHTa, IIIapOBOTO CEKTOPA,
TIJIOMIAIbIO C(EpHI.

CpaBHUMBATh U aHATU3UPOBATH
YTBEPKJICHUS C LIEJIbIO BBISIBICHUSA
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHHM.
AHanM3upoBaTh U MOJICIUPOBATH

Ha A3bIKE TEOMETPUU PEaJIbHbIC
CUTYaIlUH, CBSI3aHHbBIE C 00BEMOM
mapa, mapoBOTrO CETMEHTA, 1IapOBOT0
CErMEHTA, MJIOLAAbIO ChEephl.
CB00OOHO ONEepUpPOBATH MOHITHEM
MoJ00HbIE Tea B IPOCTPAHCTRE.
Beraucnats 00bEMBI TEJT C TOMOIIBIO
ONPEAEIIEHHOr0 UHTErpaa.

Pewiats crepeoMeTpuyeckue 3a1auu,
CBSA3aHHBIE C COOTHOUIEHUSIMU MEXK]TY
IJIOIIAIIMU TTIOBEPXHOCTEN U
o0béMamMu TTOAOOHBIX TEIL.
[TpoBOAUTE JTOTUYECKH KOPPEKTHBIC
JIOKa3aTeIbHbIE PACcCYKICHUS

MIPU PEIICHUU T€OMETPUUECKUX 3aa4,
CBSI3aHHBIX C BBIYUCIICHUEM 00BEMOB
TEJ C TIOMOIIBIO ONPEAECITEHHOTO
MHTErpaa, HAXO0XKICHUEM
COOTHOIIEHUS MEXAY TIIOMIAISIMU
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MOBEPXHOCTEH M 00BEMaMU TTOTOOHBIX
TelL

AHanM3upoBaTh U MOJIEIIMPOBATH

Ha SI3bIKE TEOMETPUU PEAIIBHBIC
CUTYallid, CBSI3aHHbIE C 00BbEMaMHU U
MTOBEPXHOCTSIMHU TEJI,

Ha JI0Ka3aTeNbCTBO U HA HAX0XKJICHUE
r€OMETPUUYECKUX BEJIMUUH

JIB>KeHUst

JIBUKEHUs TPOCTPAHCTBA.
Otobpaxkenus. J[Bu>KeHUs U
paBeHCTBO ¢uryp. OO1ue cBoMCcTBa
IBWKSHUM. BUabl ABIDKEHUH:
napajuiesbHbIN IEPEHOC, IICHTpaIbHas
CUMMETpHUS, 3epKajbHasi CAMMETPHS,
IIOBOPOT BOKPYT IIPSIMOM.
IIpeobpazoBanus nomoous. [Ipsmas u
ctepa Diinepa.

I'eomerpuueckue 3amaun

Ha IPUMCHEHHUE IBYKCHUS

[IpumeHsTh NpaBuia BBITOJHECHUS
JIEUCTBUU CJIOKEHUS M BBIYUTAHUSI
BEKTOPOB, YMHOKEHHUS BEKTOPA

HA YMCJIIO TIPU PEIICHUH 3a]ay.
HaxoauThs kOOpaUHATHI BEKTOpA

B JJAaHHOM 0a3uce U CTPOUTH BEKTOP
10 €r0 KOOPANHATAM.

BcnomHuTE onpeneneHne CKajasipHOTro
YMHOKEHHUS U €T0 CBOKCTBA.
Bb1yucisTh ¢ TOMOIIBIO CKaISIPHOTO
YMHOKEHUS JJIMHBI BEKTOPOB, YIJIbI
MEXK1y HUMH, YCTaHABJIUBATh
MEPIECHANKYISPHOCTh BEKTOPOB.
AHaIM3UPOBaATh U MOJETUPOBATH

Ha SI3bIKE TEOMETPHUU PEATIbHbBIC
CUTYallUH, CBSI3aHHBIC ¢ (PU3NIECKUMU
BEKTOPHBIMU BEJIMYMHAMMU.
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Hcnonb30BaTh IpH pEIICHUH 3a7ad,
CBSI3aHHBIX C BEKTOPAMHU

B [IPOCTPAHCTBE, MIAHUMETPUUECKUE
(baKThl ¥ METOJBI.

CB00O/IHO OIEepUpPOBATh MOHATUSIMHU:
0TOOpakeHUe MPOCTPaHCTBA Ha cels,
JBIDKEHUE TTPOCTPAHCTRA,
[EHTpaJIbHAsA, OCeBas U 3epKabHas
CUMMETpPHH, MapasuieIbHbINA MePEHOC;
paBeHCTBO U nojgobue uryp.
JlokasbIBaTh YTBEPXKIIEHUS O TOM, YTO
IEHTpaJIbHAS, OCeBas U 3epKaJIbHAs
CUMMETpPHH, MapaJuIeIbHBINA MEPEHOC
SBIIIFOTCS IBMOKCHUSIMU. BBITTOTHSTH
npeoOpa3oBaHusl MO100US.
OnepupoBaTh TOHATUAMHU: TIPSIMast U
chepa Ditnepa.

PemaTs reoMeTpuueckue 3aaaun

C MCTIOJIb30BAHUEM JIBHXKCHUM.
Hcnonb30BaTh IpH peIeHUH 3a71a4
JIBWKEHUS MPOCTPAHCTBA U UX
CBOMCTBa

[ToBTOpeHue, 06001IeHNE
U CUCTEMATH3alHs 3HAHUN

17

O06o0maroriee TOBTOPEHUE MOHATHIA U
METOJIOB Kypca FreOMETPHH
10-11 xmaccoB, cucTeMaTU3aIis

Pemats crepeomerpruueckue 3agadau
Ha JI0Ka3aTeJIbCTBO MaTeMaTHUYECCKUX
OTHOIIICHUM, HAXO0XKJICHUE
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3HAHUM.

Hcrtopus pa3BuTus CTEPEOMETPUN KAK
HayKH U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX WHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

reOMETPHUYECKUX BEIMYUH (IJINH,
YIJIOB, IUIONIaAei, 00bEMOB).
Hcnonp30BaTh IpH peLICHUN
CTEpPEOMETPUUECKUX 33124
IUTAHUMETPUYECKHE (DaKThI

Y METOJIBI.

IIpoBOAUTE JTOrMYECKU KOPPEKTHBIE
JI0Ka3aTeIbHBIE PACCYKACHUS

IIPU PELICHUHN CTEPEOMETPUUECKUX
Y IJTAHUMETPUYECKHUX 3a]1a4.
CpaBHMBATh U aHATU3UPOBATH
pEaJIbHBIE CUTYAllUH U BBISBIISATH
BO3MOXKHOCTb €€ MOJEIUPOBAHUA
HAa I3bIKE TEOMETPHH.
MopaenupoBaTh peabHyI0 CUTYALUIO
HAa 3bIKE TEOMETPUH U MCCIIEI0BATH
ITIOCTPOEHHBIE MOJIEIN, B TOM YHUCIIE
Y C UCIIOJIb30BAaHUEM arIapara
anreOpsl.

Hcronp30BaTh KOMIIBIOTEPHBIE
IIPOrpaMMBbI IIPU PEILICHUH 3a]1a4.

ITonyuats npeacTaBieHUe O FEOMETPUU

KaK O Pa3BUBAIOLLEHCS HAYyKeE,
HCCIIEYIOLLEH OKPYKAIOLIUNA MUD,
CBSI3aHHOM C peabHbIMU O0BEKTaMH,
IIOMOTAOIIEN PELIUTH peajbHbIe
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JKU3HEHHBIE CUTYallMU O POJIU
CTEPEOMETPUU B PA3BUTUHU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOTPAMME
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OEJIEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kypc «BeposTHOCTH M CTaTHUCTHKa» YIrIIyOJIEHHOTO YPOBHS SIBIISIETCS
NPOAODKEHUEM U PA3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca yriayOJIEHHOTO YpPOBHS
HA YypPOBHE CpeaHero oOmero oOpa3oBaHus. Y4eOHBIM Kypc MpelHa3HaueH
g (OpMUPOBAHUSA Y OOYJAIOMIMXCA CTATUCTUYECKOW KYJIbTYpPhl U MOHUMAHUS POJIH
TEOPUH BEPOATHOCTEW KaK MaTeMaTHYECKOrO0 MHCTPYMEHTA ISl U3YYEHHS CIIydailHbIX
COOBITHH, BETMYHMH U TpoiieccoB. [Ipu n3ydeHun kypca oboramaroTcsi mpeacTaBICHUs
o0y4Jaromuxcsa 0 METOJIaX UCCIEAOBaHUS U3MEHUMBOIO MUPA, PA3BUBAETCS TOHUMAaHHUE
3HAYUMOCTU MU OOIIHOCTH MaTeMAaTUYECKUX METOJOB MO3HAHHUS KAaK HEOThEMIIEMOIl
4aCTU COBPEMEHHOI'O €CTECTBEHHO-HAYYHOTO MUPOBO33PEHU.

CopnepxaHue yueOHOro Kypca HalpaBJICHO Ha 3aKpEIUICHHE 3HAHUM, MOJyYeHHBIX
OpU HU3YYEHHH Kypca Ha yYpOBHE OCHOBHOTO OOLIEro oOpa3oBaHHWs, W Ha pa3BUTHE
IIPEACTABICHUN O CIy4YalHBIX BEJIMYMHAX W B3aUMOCBA3SX MEXKIYy HUMHU HAa BaKHBIX
IIpUMepax, CIOKETbl KOTOPBIX ITOYEPIHYTHI U3 OKpYXKarluero mupa. B pesynbrare
y oOydammuxcs JOJKHO  cPOpMHpOBaThCS  NpPEACTaBICHHE O  Haubolee
YIIOTPEOUTENIbHBIX U OOIIUX MAaTEMATHYECKUX MOJENSIX, UCIOJIb3yEMbIX JUIsl ONUCAHUS
AHTPOIIOMETPUYECKUX U JeMOrpaUueCcKuX BEJIUUMH, TOTPEUIHOCTEN B pa3IMyHbIe poja
U3MEpPEHUSAX, JUINTEIIbHOCTH  O€30TKa3HOM pabOThl TEXHUYECKUX  YCTPOMWCTB,
XapaKTEPUCTHUK MACCOBBIX SBJICHUM M MIPOIIECCOB B OOIIECTBE. Y UEOHBIN KYpC SIBISETCS
0a30M U1 OCBOEHHS BEPOSITHOCTHO-CTATUCTHUYECKUX METOJOB, HEOOXOIUMBIX
CIIEHIHAINCTAM HE TOJBKO HMH)KEHEPHBIX CHEUHUAIBHOCTEH, HO TAKKE€ COLMAJIBHBIX H
IICUXOJIOTUYECKUX, TOCKOJIbKY COBPEMEHHbBIE OOIIECTBEHHbIE HAYKH B 3HAUYUTEJBLHOM
Mepe UCIOJIb3YIOT anmnapar aHaiu3a OoJIbIIMX JaHHBIX. LleHTpaibHyto YacTh yueOHOro
Kypca 3aHHMaeT OOCYXJEHHE 3aKOHA OONbIIMX 4uced — (yHIaAaMEHTAJILHOI'O 3aKOHa
IPUPOJIbI, UMEIOLIETO MAaTEMAaTHUECKYIO (hOpMaTU3aIHIO.

B coorBercTBUM C yKa3aHHbBIMH LEISIMH B CTPYKTYpe Yy4eOHOro Kypca
«BeposiTHOCTP M CTaTUCTUKa» Ha YIUIYOJEHHOM YPOBHE BBIIEJICHBl OCHOBHBIC
conepxkarenbHble JUHUU: «CilydailHble COOBITHSI W BEpOATHOCTU» M «CiydailiHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

I[ToMrMO OCHOBHBIX JIMHUHM B YU€OHBIM KYpC BKJIFOUEHBI 3JIEMEHTHI TeOpuu Tpados
U TEOpPUH MHOKECTB, HEOOXOUMBIE JIs1 TIOJHOLIEHHOTO OCBOEHUSI MaTephalia TaHHOTO
y4eOHOro Kypca v CMEXHBIX MaTEMaTHUYECKUX Y4€OHBIX KYPCOB.

Conepxxanne nuHud «CiydaiiHble COOBITUS U BEPOATHOCTH» CIY)KUT OCHOBOM
st (OpMHPOBAaHUST TPEJCTABIECHUNH O pacnpeiesieHud BEpPOSTHOCTEH MEXIy
3HAYCHUSAMU CIyYaWHBIX BEIWYMH. BaXXHyr0 4acTe B OTOM COAEPKATEIbHOW JIMHUU
3aHUMAaeT U3y4eHHe FeOMETPUYECKOTO U OMHOMHUAIBHOTO pacipeIeIeHUI U 3HAKOMCTBO
C UX HENPEPHIBHBIMU AHAJIOTAMHU — MOKA3aTEIbHBIM U HOPMAJIbHBIM PACIPEACICHUSMH.
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Tembl, cCBsI3aHHBIE C  HENPEPHIBHBIMH  CIIyYailHBIMH ~ BEIHMYMHAMH U
pacmpeelieHUsIMH, aKIIEHTUPYIOT BHUMaHUE O0yJaroIIUXCs Ha ONMHCAHUU U U3yYCHHU
CIIydallHbIX SIBJICHHHA C TIOMOINBI0 HEMPEphIBHBIX (GYHKIMH. OCHOBHOE BHHMAaHHE
yIEISIeTCs TTOKa3aTeIbHOMY M HOPMAJIbHOMY PacIpe/ICIICHUSIM.

B yueOGHOM Kypce mpeaycMaTpuBaeTCsl 03HAKOMUTEIBHOE U3YUCHUE CBS3U MEXKIY
CIydallHBIMH BEJIMYMHAMH W OIUCAHWE JTOW CBS3M C MOMOIIBI0 KOAPPUIIMEHTA
KOPPEJISAIAN U €r0 BEIOOPOYHOTO aHAJIOTa. DTH DJIEMEHTHI CO/ICPIKaHUs Pa3BUBAIOT TEMY
«JlmarpaMMBbl pacceMBaHHS», H3YYEHHYIO HAa YPOBHE OCHOBHOTO OOIIETO 00pa3OBaHMS,
¥ BO MHOTOM OITUPAIOTCS Ha CBEIICHUS U3 KYPCOB alireOphl U TEOMETPHH.

Emé ommu snmeMeHT copepikaHHs, KOTOPBIH TpeiaracTcs Ha O3HAKOMHUTEIHHOM
YPOBHE — IMOCJEN0BATEIbHOCTh CIIyYallHbIX HE3aBUCUMBIX COOBITHH, HACTYHNAKOLIUX
B eAuHMIy BpeMeHU. O3HaKOMJICHHE C PACHpe/elICHHEM BEPOSTHOCTEH KOJIMYECTBa
TaKUX COOBITHI HOCUT Pa3BUBAIOIINN XapaKTep U SBISETCSA aKTYalbHBIM Ul OyIyIINX
aOUTYpHEHTOB,  MOCTYMAIOIMMX HA  y4eOHBIC  CICHUAIBHOCTH,  CBS3aHHBIC
C 00IIECTBEHHBIMU HaYKaMH, TICUXOJIOTHEN U yITPaBICHUEM.

Ha wmsyuenue ydeOHOro Kypca «BeposSTHOCTh M CTaTHCTHKA» Ha YrIIyOJCHHOM
ypoBHe otBoauTcs 68 waco: B 10 kimacce — 34 gaca (1 wac B Hepemo), B 11 ximacce —
34 gaca (1 gyac B Heneno).

COILEPKAHUE OBYUYEHUA
10 KJIACC

I'pad, cBasublii rpad, myru B rpade: mukiabl u 1end. CreneHb (BaJeHTHOCTH)
BepiuHbL. ['padbl Ha MIIOCKOCTH. JlepeBbs.

CiyuaifHble SKCHEPUMEHTHI (ONBITHI) M CIy4allHbIe COOBITHS. DJICMEHTApHBIC
coObITUst (Mcxoabl). BeposTHOCTH ciiydallHOro COOBbITHS. bBIHM30CTH 4YacTOTHl U
BEPOSITHOCTU COObITHI. CiydailHble ONBITHI C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMU.

Onepanuu HajJ COOBITUSIMU: TepeceueHue, OOBEIUHEHHE, MPOTHUBOMOIOKHbBIC
coObITHs. Jnarpammel Diinepa. @opmysia ClI0KeHUSI BEPOATHOCTEM.

VYcioBHass BEPOATHOCTh. YMHOXEHHE BEpOSATHOCTEW. JlepeBO CiydalHOro
skcriepumenTa. Popmyna nonHoW BeposTHocTh. Popmyna baiteca. HeszaBucumeblie
COOBITHS.

bunapHblii ciaydaliHblii onbIT (MCHBITAHUE), ycleX W Heynada. HeszaBucumbie
ucneiTanust. Cepus HE3aBHCHMBIX HCIIBITAHUN 10 MEpBOro ycrexa. llepecTaHOBKU U
¢dakropuan. Yucno coueranuii. Tpeyronbuuk [lackans. ®opmyna bunoma HeroToHa.

Cepust HezaBuUCUMBIX uchbliTaHuil bepnymim. Ciy4ailHblii BIOOp M3 KOHEUYHOM
COBOKYITHOCTH.

Cnyualinas BennuuHa. Pactipenenenue BepoatHocTed. JuarpaMmma pacnpeeeHusl.
Onepauun Haj Ciay4allHBIMHA BeIMYMHAMU. buHapHas ciaydaiiHas BemuuuHa. [Ipumepsl
pacripe/ieNIeHHii, B TOM YUCJIe TeOMETPUYECKOE U OMHOMHUAIBHOE.
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11 KJIACC

CoBmecTHOE pactipeiesieHre ABYyX CaydalHbIX BeqnurH. HezaBucumbie ciyyaiiHbie
BEJINYMHBI.

MareMaTrueckoe OXHIaHHE CIydaiiHOW BenuuuHbI (pactpenenenusi). [Ipumepbl
NPUMEHEHHST MaTeMaTUYeCKOro OXuaaHus (cTpaxoBaHue, JioTepes). MaTeMaTHueckoe
OXujaHue OWHApHON CcIydalHOW BEIMYMHBI. MaTeMaTUYeCKOe OXUJAHUE CYMMBbI
CIIy4aiHBIX BETMYMH. MaTeMaTH4eckoe OXKuJaHuEe T€OMETPUIECKOro 1 OMHOMUAILHOTO
pacrpeeIeHU .

Jlucriepcust ¥ CTaHIAPTHOE OTKJIOHCHHE CIIYYaliHOH BEIMYHMHBI (pacrpeneiicHus).
Hucnepcust OMHApHOW  ciydallHOM  BeIWMYMHBL. ~ MaTeMaTH4ecKoe  OXXKHUIAHHE
MPOU3BEACHUS U JUCIIEPCHS] CYMMbI HE3ABUCUMBIX CIIy4alHbIX BEJIMYMH. /lucnepcus u
CTaHAAPTHOE OTKJIIOHEHHE OMHOMHUAIBHOTO pacnpeneneHus. Jlucnepcus u cTaHaapTHOE
OTKJIOHEHUE T'€OMETPUYECKOTO PaCIIPEACICHUS.

HepaBenctBo YeOwiméBa. Teopema UYeOwniméBa. Teopema bepuymnu. 3akoH
OonpIMX uKcesl. BeIOOpOUHBI MeToa uccienoBaHuil. BeIOOpOUHbIE XapaKTepUCTUKH.
OrneHnBaHNE BEPOATHOCTH COOBITUS O BHIOOPOYHBIM JaHHBIM. [IpoBepka mpocTenimx
TUIIOTE3 € ITIOMOIIBIO U3YUYEHHBIX PACIIPEACICHUMN.

HenpeprpiBHble  ciywaiinple BenuuuHbl. [Ipumepbl. @OyHKOHS — IUIOTHOCTH
BEPOATHOCTH pacrpeaesicHus. PaBHOMEpHOE pacnpeieiecHue U €ro CBOWMCTBA. 3aJauu,
IIPUBOIALIME K TOKA3ATEIBHOMY PACIPEACIICHAIO. 3a1a41, TPUBOAALINE K HOPMAIBHOMY
pactpenencHno. OyHKIUSA IUIOTHOCTH BEPOATHOCTH IMOKA3ATEIBHOTO PACIIPEIEICHHUS,
(GYHKUMA TIIOTHOCTH BEPOSITHOCTH HOPMAJILHOTO pacnpezaeneHus. OyHKIus TIOTHOCTH
Y CBOMCTBA HOPMAJIbHOI'O PACIPENECICHUS.

[TocnenoBaTeNbHOCTh OJUHOYHBIX HE3aBUCUMBIX COOBITHM. 3a1auu, MPUBOMISIINE
K pacnpenenenuto [lyaccona.

KoBapuanusa npyx ciydailHeix BesuuuH. KoadduimeHT nuHEHHOW KOppessiuu.
CoBMecTHbIE HAOIOCHUS ABYX BENWYUH. BBIOOpOUHBIN KOI(DDUIIMEHT KOPPEINAINH.
Paznmuune mexay JIMHEWHOW CBA3bK0 M NPUUYMHHO-CIICACTBEHHOU CBA3bI0. JIMHeElHas
perpeccusi, MeTOJl HAMMEHBIINUX KBAJIPATOB.

IMPEAMETHBIE PE3YJIbTATBI

K konny 10 knacca obydaromuiics HayqduTCs:

CBOOOIHO OMEpUpOBaTH MOHATUSAMHU: Tpad, TUIOCKUN rpad, CBA3HBIA rpad, MyTh
B rpade, 11eMb, UK, JEPEBO, CTETICHh BEPIIUHEI, IEPEBO CIIY4aliHOTO SKCIIEPUMEHTA;

CBOOOIHO OMEPHPOBATDH MOHATHIMHM: CIIyIalHbIH dKCIIEPUMEHT (OIBIT), CIIydaiHOE
COOBITHE, 3JIEMEHTAapHOE CIIy4aiHOe COObITHE (dJIEMEHTApHBIH HCXOMA) CIydaifHOro
OMBITA, HAXOJWUTH BEPOSTHOCTH COOBITHH B OMNBITAX C PaBHOBO3MOYKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU;

HaxOMuTh U (POPMYIUPOBATH COOBITHS: TMEpEeceUYeHHe, OOBEAUHEHUE TaHHBIX
COOBITHI, COOBITHE, MPOTHUBOIOJIOKHOE JAHHOMY, MCIOJIb30BaTh JAMArpaMMbl Duiepa,
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KOOPAMHATHYIO MPSAMYIO JUIS DPEIICHUs 3a/4ay, IMOJb30BAaThCA (HOPMYIION CIOKEHUS
BEPOSITHOCTEH JJI1 BEPOSITHOCTEH JIBYX U TPEX CIyYaHHBIX COOBITHIA;

OIEpUPOBATH IOHATUSMHU: YCIOBHAs BEPOATHOCTb, YMHOKEHHE BEPOSITHOCTEH,
HE3aBUCUMBIE COOBITHSI, I€PEBO CIYYalHOTO ASKCIEPUMEHTA, HaXOAWUTh BEPOSATHOCTU
COOBITUI C IMOMOIIBIO IPABUJIAa YMHOXKEHUS, AEPEBA CIy4aHOTO OIBITA, UCIIOJIb30BAThH
dbopmyny monHON BeposiTHOCTH, (popmyny baiteca mpu permienun 3amad, ONpenesATH
HE3aBUCUMOCTb COOBITHH 1O (POpPMYJIe U MO OpraHU3aIUU CIIYy4alHOTO SKCIIEPUMEHTA;

OPUMEHATh U3y4YE€HHbIE KOMOMHATOPHBIE (POPMYJIBI JUI MIEPEUUCIICHUS FIEMEHTOB
MHOJKECTB, AJIEMEHTApHBIX COOBITUI CIY4alHOTO OMNbITa, PELICHUs 3aJad [0 TEOPUU
BEPOSATHOCTEH;

CBOOOJIHO OIEpPUPOBAThH MOHITUSMU: OWHAPHBIA CIy4alHBIA OMBIT (HCIIBITAHHE),
yCIIEX U HEeyAa4da, HE3aBUCUMBIE UCIIBITAHUS, CEPUS UCIIBITAHUMN, HAXOIAUTh BEPOSTHOCTH
COOBITHII: B CEPUM HUCHBITAHMI /0 MEPBOro ycrnexa, B CepuH HUcIbITaHuil bepHyim,
B OIBITE, CBA3aHHOM CO CIyYailHbIM BHIOOPOM U3 KOHEYHON COBOKYITHOCTH;

CBOOOJIHO OIEpPUpPOBaTh MOHATUSAMHU: CilydailHas BEJIUYMHA, paclpeiesieHUe
BEPOSITHOCTEH, JauarpaMma paclpeicsieHusi, OuHapHas clydailHas BeJIUYUHA,
reOMETPUYECKOE, OMHOMUAIBHOE PacpeeIeHHE.

K koniy 11 knacca oOydaronuiicst HAy4uTCs:

ONEPUPOBATH MOHIATUAMU: COBMECTHOE PACIIPEACIICHUE IBYX CIyYalHbIX BEJIUYMH,
UCIIOIb30BaTh TAOJMIly COBMECTHOIO paclpelesieHus JIBYX CIy4allHbIX BEJIWYUH
JJIL BBIJACTICHUSI PACOPEACICHUS KaXIO0M BEIWYHUHBI, ONPEACICHUS HE3aBUCHMOCTHU
CITy4alHbIX BEJIMYUH,

CBOOOZHO OINEpPUPOBATh TMOHATHEM MATEMAaTUYECKOTO OXHUIAHUS CIIy4alHOM
BEJIMYMHBI  (pacnpe/eiicHus), NPUMEHATh CBOMCTBA MAaTEMAaTHYECKOTO OXKUIaHHS
IpU pEIICHWH 3a]ad, BBIYUCIATH MATEMaTHYECKOE OXHUJaHUE OWHOMHUAIBHOTO H
FeOMETPUUECKOI0 PaCIPEACTICHU;

CBOOOZHO OIEpPUPOBATH TMOHSATUSMH: JUCIEPCUS, CTaHJAPTHOE OTKIOHECHHE
CIy4allHOM BEJIWYMUHBI, IPUMEHITh CBOMCTBA MJUCIEPCUM CIY4YaMHOM BEJIUYUHBI
(pactipenenieHus1) TpH PEIICHHHM 3ajad, BBIYUCIIATH JTUCHCPCHI0 M CTAHIAPTHOE
OTKJIOHEHHE T€OMETPUUYECKOTO M1 OMHOMUATILHOTO PaCIpE/ICIICHHUIA;

BBIYHCIISITh BBIOOPOYHBIE XAPAKTEPUCTHUKU IO JAaHHOW BBIOOPKE W OICHHUBATh
XapaKTEePUCTUKN  TEHEPAJIbHOW  COBOKYMHOCTH  JAHHBIX 1O  BBIOOPOYHBIM
xapaktepuctukam. OIICHUBAaTh BEPOATHOCTH COOBITUNM W TIPOBEPATHh MPOCTEUITHE
CTaTHCTUYECKUE TUIIOTE3bI, MTOJIb3YACh U3YYEHHBIMU PACIIPEACICHUSMMU.

73



TEMATHUYECKOE IINTAHUPOBAHUE

®denepanbHas padbouas nporpamma | Marematuka. 10-11 knaccel (yriayOn€HHBIN YPOBEHD)

10 knace
HazBanue KonnuectBo OcHOBHbBIE BUJIBI I€SITEILHOCTH
paznena (TeMbl) 4acoB OcroBroe conepranne 00 yJaroImxcs
DneMeHTh Teopun rpadoB 3 I'pad, cBs3HbIM rpad), npencraBiecHUE [IpenctaBnaTh OOBEKTHI U CBSI3U
3aJlayy C OMOIIIBIO rpada. MEK]ly HUIMU € MOMOIIBI0 rpada,
CreneHb (BaJICHTHOCTD) BEPIITMHBI. HaXOJIUTh yTU MEXAY BEpIUIMHAMU
[Tyts B rpade. Llenu u muKIIb. rpada.
I'padsr Ha iockocTu. JlepeBo Boinensts B rpade 1enu u muKIb.
CIIy4allHOT'O DKCIIEPUMEHTA Crpouts nepeBo 1o ONMHUCAHUIO
CJIy4allHOT'O OIIbITa, OMUCHIBATh
ClIydaiiHble COOBITUSI B TEPMHUHAX
JiepeBa.
Pematp 3a1auu ¢ NOMOILBIO
rpadoB
CrygaliHbIE OTIBITHI, 3 CryuaiiHble SKCTIEPUMEHTHI (OITBITHI) BoinensiTe 1 onuchBaTh

CiyJaiiHble COOBITHS H
BEPOSTHOCTU COOBITHIA

U CITy4aiiHbIe COOBITHS. DJIEMEHTAPHbBIE
coObITHsI (MCXO/1BI). BeposATHOCTS
cirydaitHoro coObITHsl. BepostHocTH
COOBITHI B OTMBITAX

C paBHOBO3MOKHBIMHU DJIEMEHTAPHBIMHU
COOBITUSMHU

CJIydaiiHble COOBITHS B CIIy4altHOM
OTIBITE.

@opMyJIMPOBATh YCIOBUS IPOBEIACHUSA
CIIy4alHOTI'O OIIBITA.

HaxoauThs BeposSTHOCTH COOBITUIA

B OIIBITAX C PABHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU UCXOJIAMU
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Onepanuu

HaJl MHOXKECTBAMHU

1 COOBITHUSAMU.
CrnoxxeHre 1 yMHOXKEHUE
BEPOSITHOCTEM.

VY cnoBHast BEpOSTHOCTb.
He3aBucumbie coObITHS

[lepeceuenue, 0O beTMHEHNE MHOYKECTB
U COOBITHH, MPOTUBOMOIOKHbIE
coObITHs. Dopmyna croxeHus
BEPOSITHOCTEN Y CIIOBHAsA BEPOATHOCTb.
YMHOKEHHUE BEPOATHOCTEM.

dopmylia yCIIOBHOU BEPOATHOCTH.
dopmyIia MOJHOU BEPOSATHOCTH.
®opmyina baiieca. HezaBucumbie
COOBITHS

Hcnonb3oBaTh AuarpaMmsel Disepa

1 BepOaTbHOE OMMCAHUE COOBITUI
IIPU BBITIOJIHEHUU ONEPALIHIA

HaJl COOBITUSIMU.

OueHnBaTh U3MEHEHUE BEPOSITHOCTEN
COOBITHI MO Mepe HACTYIICHUS
JIPYTUX COOBITUH B CIIy4alfHOM OIIBITE.
Pemrate 3agaun, B TOM 4mClIe

C UCITOJIb30BAaHHUEM JIEPEBa CIy4alnHOIO
OTIbITa, POPMYIT CIIOKEHHUS

Y YMHOKEHUS BEPOATHOCTEN

DneMeHTbl KOMOMHATOPUKH

KomOuHaTopHOE TPaBUI0 YMHOKEHHS.
[lepecranoBku u dakropuai. Yucio
couetanuil. TpeyronpHuk [lackans.
dopmyna 6uHOoOMa HproToHa

DopMyIMpOBaTh U JOKA3BIBATh
KOMOMHATOpPHBIE (PaKTHI.
Hcnosp30BaTh NPaBUIIO YMHOXKEHUS,
U3y4eHHbIE KOMOUHATOPHBIE (HOPMYJIbI
JUTSL IEPEYUCIICHUS] JIEMEHTOB
Pa3IMYHBIX MHOXKECTB, B TOM YHCIIE
AJIIEMEHTAPHBIX COOBITUH B CIy4ailHOM
OTIBITE,

[Tonb3oBaThCs hopmysoi u
TpeyroiabHukoMm llackains

JUISL ONIPENIEIIEHUS] YUCIIA COYETaHUM.
[Tpumensts Gpopmyny OuHOMA
HrroToHa miis npeoOpa3zoBaHus
BBIPAKEHUH
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Cepuu nocnenoBaTeIbHbIX 5 bunapHbIl cilydallHbINA OIIBIT Pa30uBath CIOXKHBIE IKCTIEPUMEHTHI

ucnblTanuii. McnbiTanus (MCTIBITaHKE), YCIIEX M HeyIaya. Ha OTJICJIbHBIC UCITBITAHHUS.

bepnymmn. Hes3aBucumbie ucCtbITanus. Pemiars 3a1aun Ha MOMCK

Cnyyalinblii BEIOOD Cepust HE3aBUCUMBIX UCIIBITAHUI BEPOSITHOCTEH COOBITHI B CEPUU

13 KOHEYHOW COBOKYITHOCTH 1o nepsoro ycnexa. Cepust WCTIBITAHUU JI0 TIEPBOrO yCrexa u
HE3aBUCHUMBIX UCIIBITAHUNA bepHyIm. B CEepusIX uclbITaHuid bepHyIumy,
CnyyaliHbIN BBIOOD M3 KOHEYHOU a TaKXe B OIBITAX CO CIY4ANMHBIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEYHOM COBOKYITHOCTH
[IpakTuyeckas pabora C UCIIOJIb30BaHHEM KOMOMHATOPHBIX
C UCIIOJIb30BAHUEM DJICKTPOHHBIX (dhakToB u hopmMyI1, B TOM YHCIIE B XOJI€
Ta0IuUIL MPAKTUYECKON pabOThI C MPUMEHEHUEM

CTaHJAPTHBIX (YHKUIUN
Cny4daitHble BEIMYUHBI 14 Cnyuvaitnas BemunHa. Pacripenenenne | OcBauBaTh NOHSTHSL: CIIydaiHast

U pacnpenesieHus

BeposiTHOCTEH. JInarpamma
pacnpenenenus. Oneparmun

HaJl CIIy4aliHbIMHU BEJIMYMHAMH.
[Ipumepsl pactipenenennii. bunapHas
CllydaiiHas BeJmuuHa. [ 'eomeTpuueckoe
pacn-peaenenue. bunomuanbHOE
pacnpenesnenre. MaremaTtnyeckoe
O’KMJIAHUE CIIy4YalHOMN BEJINYMHBI.
CoBMecCTHOE pacIpeesieHue IBYX
CIIy4anHbIX Beau4uH. HezaBucumbie
ciiy4aiiHble BelnurHbl. CBOICTBA
MaTeMaTUYECKOTO OKUIAHUS.

BEJIMYMHA, pacrpezesieHue, Tadnuna
pacnpenenenys, fuarpaMmma
pacnpeneneHus.

HaxoauTe 3Ha4Y€HUs CyMMBI U
MPOU3BEACHUS CITYYailHbIX BEJIUYMH.
Crpouth OMHApHBIE pacHpeieieHus
10 OMMCAHUIO COOBITHI B CITy4aiHbIX
omnbiTaXx. CTPOUTH U PACIIO3HABATD
TCOMETPHYECKOE 1 OMHOMHUATIBLHOS
pacnpenesneHus.

Pemiars 3a1aum Ha BEIYMCIIEHUE
MaTEeMaTUYECKOIrO OKUIaHUS.
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MaremaTudeckoe 0XkujaaHue OMHaApHOM
CIIy4allHOW BEJIMYWHBI.
MareMaTtndeckoe OKuaaHue
r€OMETPUYECKOTr0 U OMHOMHUAIBHOTO
pacupenesieHun. Jucnepcus u
CTaHJIAPTHOE OTKJIOHEHUE. /(nucnepcus
OMHApHOM CITy4ailHOW BETUYUHBI.
CBoliCcTBa JUCIIEPCHUN.
MaremMatndeckoe OKuaaHue
IIPOU3BEIACHUS U TUCTIEPCUS CYMMBI
HE3aBUCUMBIX CITy4alHbBIX BEJIMYMH.
JHucnepcusi OMHOMUATIBLHOTO
pacrpenencHusl.

[Ipaktuueckas pabora

C MCTOJIb30BAHUEM DJIEKTPOHHBIX
TaOJINILL

CTpouTh COBMECTHBIE paCIPEICICHUSI.
N3yuath CBOICTBA MATEMATUYECKOTO
OXKUIaHUS.

Pemate 3anaun ¢ moMomibro
V3YYECHHBIX CBOMCTB.

[To u3yueHHbIM (popmMynaaM HaXOJIUTh
MaTeMaTHYECKUE OXKUIAHUS
CIIy4alHBIX BEJIMYUH, UMEIOLINX
r€OMETPUYECKOE U OMHOMHUATIBHOE
pacrpeeeHus

OcBauBaTh MOHSATHS: JUCTIEPCHUS,
CTaHJIAPTHOE OTKJIOHEHUE CIYy4aHOMN
BEJTUYUHBI.

Haxomnute gucnepcuro

10 PacCIpeAEIICHHUIO.

N3yuaTe cBOMCTBA AUCHIEPCHUU.

[To uzyuennbiM (popmynaM HaxXOIUTh
JUCTIEPCHIO0 OMHOMHAIILHOTO
pacrpeiesieHus, B TOM YUCIIE B XO€
IPAKTUYECKON pabOThI

OBLIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

34
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11 KJIACC
Ha3zpanwue KonmnuectBo OCHOBHBIE BUJIBI JIESITEILHOCTH
OcHOBHOE cofiep)KaHNe
paznena (TeMbl) 4acoB o0y4Jaromuxcs
3aKoH OOJIBIINX YHCET 3) HepasenctBo Yebsiména. Teopema Pa30bupate nokazaTenbCTBa TEOPEM.

Yeonbimera. Teopema bepuysm.
3akoH 00JbIIMX YUcell. BoIOOpOUHbIH
METO]I UCCIEAOBAaHUM.

[IpakTnyeckas padbora

C UCTIOJIb30BaHUEM DJICKTPOHHBIX
Ta0IuUIL

OcBauBaTh BBIOOPOUHBIN METO/
UCCJICIOBAaHUM, B TOM YHCJIE B XOJ€
IPAKTUYECKON pabOThI

DJIeMEHThI MATEMATUUYECKOMI
CTATUCTUKH

['enepasibHast COBOKYIIHOCTD U
cilyyaiiHasi BBIOOpKa. 3HAKOMCTBO

C BIOOPOUYHBIMH XapaKTEPUCTUKAMH.
O1neHKa CpeTHETO U JUCTIEPCUU
TrE€HEPAIIBHON COBOKYITHOCTH

C IOMOIUIbIO BHIOOPOUYHBIX
xapakTepuctuk. O1eHnBaHue
BEPOSITHOCTEN COOBITHI MO BEIOOPKE.
Craructuueckas runoresa. [Iposepka
IIPOCTEUIIINX THUIIOTE3 C IIOMOILIBIO
CBOMCTB U3yYE€HHBIX PACHPENECICHUM.
[IpakTuueckas padbora

C MCTOJIb30BAHUEM 3JIEKTPOHHBIX
Ta0IHII

OcBanBaTh MOHATHS: TeHEPATbHAS
COBOKYITHOCTb, BEIOOPKA, BHIOOPOYHOE
CpenHee U BLIOOpOUHAs JUCTIEPCHSL.
Boruucisats BEIOOpOUYHBIE
XapaKTEPUCTUKHU U Ha KX OCHOBE
OIICHUBATh XaPaAKTEPUCTUKH
TE€HEPAIIbHOW COBOKYITHOCTH.
OcBauBaTh MOHATHA. CTATUCTUYECKAS
TUIIOTE3a.

OneHnBaTh BEPOSTHOCTh COOBITUH U
TIPOBEPSATH MPOCTEHIITNE TUITOTE3BI

Ha OCHOBE BBIOOPOUYHBIX JIAHHBIX,

B TOM YHCJIE B XOZI€ MPAKTHIECKOU
paboTHhI
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HenpepriBHbIE CilydaiiHbIe
BEJIMYWHBI (pacnpeeseHus ),
MOKA3aTEJIbHOE U
HOPMAJILHOE pacIpeiesieHus

IIpumepsl HeNPEPBIBHBIX CIIy4aliHbIX
Ben4MH. OyHKIUA INIOTHOCTH
BEpPOATHOCTH. PaBHOMEpHOE
pacupenenenue. [Ipumeps 3anay,
IPUBOAIIMX K ITOKA3aTEIILHOMY

U K HOPMAJIBHOMY PacCIIpeIeIICHUSIM.
@YHKIUSA IIOTHOCTH BEPOSTHOCTH
IIOKA3aTEJIbHOTO PACIIPEACIICHHUS.
@YHKIUS MIIOTHOCTH BEPOSATHOCTU
HOPMAJIHOT'O PaCIpEEIICHUS

3HAKOMHUTHCS TTOHITHSIMU.
HEMPEPBhIBHAS CITy4alHAasi BEJIMYMHA,
HETIPEPBIBHOE paCIpeeICHUE,

(G YHKITHS TIOTHOCTH BEPOSITHOCTH.
HaxoauThs BeposSTHOCTH COOBITHIA
10 TaHHOHM (hYHKITUN

IUIOTHOCTH.

3HAKOMUTHCS C ITIOHITHUIMM.
MOKA3aTeJIbHOE PaCIpPENCIICHHUE,
HOPMAaJILHOE paCIpeICJICHHUE.
Br1eaTe o onucanuio ciydalHbie
BEJIMYMHBI, PACIIPEICIICHHBIC

IO TTOKA3aTEeJIbHOMY 3aKOHY,

110 HOPMAJILHOMY 3aKOHY.
Pa30bupats npumepsl 3a1ad4,
MPUBOISIIUX K MTOKA3aTEILHOMY
pacupenesieHUI0 U K HOpMaJbHOMY
pacupeneieHuIo

Pacrnipenenenue Ilyaccona

IlocnemoBaTeIbHOCTH OAMHOYHBIX
HE3aBUCHUMBIX COOBITHIA.

[Tpumep 3amaum, NpUBOAALLECH

K pacrnpeaenenuto [lyaccona.
[Ipaktuueckas padbora

C UCIIOJIb30BAHUEM DJICKTPOHHBIX
TaOJINILL

Be1aenaTe no onucanuio CaydanHoro
OIBITA BEJIMYMHBI, PaCOPEACICHHBIC

1o 3akony IlyaccoHa.

Pemars 3agauu, B TOM 4mClI€ B XOJI€
PaKTHIECKON pabOThI ¢ MPUMEHEHUEM
CTaHJAPTHBIX (PYHKIIUN SJIEKTPOHHBIX
Ta0IUII
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CBs3b MEX]y CIy4ailHBIMU 6 KoBapuanust 1ByX ciydalHbIX OcBauBath MOHATHS: KOBapUalIUs,
BEIIMYMHAMU BennuuH. Koapumment koppensauu. K03 PUIIMEHT KOppesnY, TUHEeHas
CoBMmecTHBIE HAOTIOACHUS IBYX 3aBUCUMOCTb.
BeIMYMH. BbiOopounslit ko3 dunment | OueHHBaTH XapaKTep CBA3U MEKIY
Koppensiiuu. Pasnmuune Mexmay CIIy4ailHBIMH BETMIMHAMH, UCXOIS
JTUHEWHOM CBSI3bI0 U TPUUUHHO- U3 IPUPOJIBI TAHHBIX M BHIYUCICHHBIX
CJIECTBEHHOU CBA3BI0. JIMHElHas XapaKTEPUCTHUK.
perpeccus. [IpakTrueckas padora Hcnonp30BaTh AMAarpaMMbl
C MCTIOJIb30BAHUEM DJIEKTPOHHBIX paccenBaHus I U300paKEeHUS
TaOJIUIL COBMECTHOT'O PaCCEHBAHMUS
TAHHBIX.
Haxonute ko3 puumenTsl ocu
JyarpamMmbl, B TOM YHCJIE B XOJI€
IPAaKTHUYECKOM pabOThl C MPUMEHEHUEM
CTaHAAPTHBIX (DYHKIMMA
O060011eHne 1 11 [IpencraBieHne TaHHBIX C TTOMOIIIBIO [ToBTOPSATH N3Yy4EHHOE U BHICTPAUBATH

cUCTeMaTHU3alng 3HaAHUI

TaOJIUI] U Juarpamm, onucaTesibHas
CTaTUCTHKA, OTIBITHI

C PaBHOBO3MOKHBIMHU
3JIEMEHTAPHBIMU COOBITHSIMU,
BBIUYKCJIEHUE BEPOSTHOCTEN
COOBITHI C MpUMEHEeHueM QopMyI U
rpaduuecKkrux MEeTO10B
(koopauHATHAS TpsiMasi, 1EPEBO,
auarpamma Ditniepa), ciydaiHbie

CUCTEMY 3HAHUMI
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BEJIMYMHBI U PACIIPEICIICHHUS,
MAaTEMATHYECKOE OXKUJITAHUE
CIIy4alHOW BEJIMYHUHBI

OBUIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34
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