MYHUIHUITAJIBHOE BIO/ZKETHOE OBIIEOBPA3OBATEJ/IBHOE YYPEXJIEHUE
MBOY COILI Ne12 r. Ilen3sl umenu B.B. Tapacosa.

Paccmorpeno CorsacoBano YT1Bepxaaw

Ha 3aceganuud MO Ha 3aceJaHuu
Hupexrop MBOY: COLLINe12 r. Tlen3s! umeHu

ITIpoTokon Ne 1 Me1aroru4eckoro "/
or 30 aprycra 2023 . coseta Nl 1ot B.B. Tapacosa '/’//’/
[Ipeacenarens MO 1/ H.U. Cnemnoa

30 aBrycra 2023 r.

T.IO. Bonbimaxosa Tpuxas No168 OJT ot 1 cenmsbps 2023 T.

PABOYASA TIPOI'PAMMA CPEJHEI'O OBHIET'O
OBPA30OBAHUA

MATEMATHUKA
(yriry0JieHHBIii YPOBEHD )

(nas 10-11 karaccoB)

CocraBurtesnu: yunurenp MaremaTuku bonsmakosa T.1O.

yuntenb mateMatuky [Hlomxknnaa B.B.

r. [lensa - 2023



HOACHUTEJIBHAA 3AITMCKA

OBHIAS XAPAKTEPUCTUKA YYUEBHOTI'O ITPE/IMETA
«MATEMATUKA»

Pabouast nporpamMma no yyebHoMy mpeametry «MaTemaTuka» yriayOJaEHHOTO
ypoBHs Juist ooydatonuxcsi 10—11 kinaccoB pazpaborana Ha ocHoBe DenepanibHOro
TOCY/IapCTBEHHOTO 00pPa30BaTEIBLHOTO CTaHJApTa CPEAHETO OO0IIero oO0pa3oBaHUsA
(ITpuka3 MunucrtepcrBa mpocsenienust Poccuiickoit @eaepanuu ot 18.05.2023
Ne371 «O6 ytBepxkaeHnu ¢eaepanbHONR 00pa30BaTEIbHON MPOrPaMMBI CPEIHETO
obmero obpazoBanusi» 12.07.2023 Ne74228), ¢ y4€TOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHU, NMPEABABIAEMbIX K MAaT€MaTHYECKOMY OOpa30BaHMIO, M TPAIUIIMI
poccuiickoro obOpaszoBanus. Peanmmzanusi mporpamMmbl 00€CIIEUMBACT OBJIAJICHHUE
KJIIOYEBBIMU KOMIIETEHIIUSIMU, COCTaBJSIOIIMMHM OCHOBY JUISI CAaMOPa3BUTUS U
HEIPEPBIBHOTO 00pa3oBaHus, LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JIMYHOCTHOIO M
MO3HABATEJILHOTO Pa3BUTHSI JINYHOCTH O0YUYaIOIIHUXCS.

B paboueil nmporpamMmme yuyTeHbl Uaeu U nonoxeHus «KoHuenuuu pa3BUTHSA
MaTeMaTtuyeckoro odpasoBanusi B Poccuiickoii ®@enepauun». B cooTBeTrcTBUM C
Ha3BaHWEM KOHULENIMM MaTeMaTH4Yeckoe 0O0pa3oBaHUE JOJKHO, B YaCTHOCTH,
pemary 3agady oOecnedyeHus HEOOXOAMMOIo CTpaHe 4Hciaa BbITYCKHHUKOB,
MaTeMaTHyeckas IOATOTOBKa KOTOPBIX  JOCTaTOYHA JUIsl  IPOAOJDKEHHUS
oOpa30BaHus MO Pa3IM4YHbBIM HAIPABJICHUSIM, BKJIFOYAs MPENOIaBaHUE MATEMATHKH,
MaTeMaTUYeCKHUE UCCIeI0BaHUsI, paboTy B chepe MHPOPMALIMOHHBIX TEXHOJOTUNA U
1., a TAK)Ke o0ecrieueH st JUIsl KayKI0r0 00y4aromerocs BO3MOXKHOCTH TOCTUKEHUS
MaTE€MaTUYeCKOM MOATOTOBKM B COOTBETCTBUU C HEOOXOIWMBIM €MY YPOBHEM.
NmenHo Ha pelmieHue 3TUX 3a7ad HaueneHa [Ipumepnas pabouas mporpamma
yrayOn€HHOTO YPOBHS.

B snoxy mudpoBoit TpanchopManmu Becex cep 4eIoBEUSCKON NeITEILHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 Xopolen
MaTE€MaTUYeCKOM MOATOTOBKU. DTO OOYCIOBJIEHO TEM, YTO B HAIM JHHU PACTET
YUCJIO CHEIHAJIbHOCTEH, CBS3aHHBIX C HEMOCPEICTBEHHBIM NPUMEHEHUEM
MaTeMaTUKH: U B cpepe IKOHOMUKH, U B OM3HECE, U B TEXHOJIOTUYECKUX 00JIaCTSX,
U Jaxe B rymMaHuTapHbix chepax. Takum oOpaszom, Kpyr oOydarommxcs, IS
KOTOpPBIX MaTe€MaTHKa CTAHOBUTCS 3HAUYMMBIM HpPEIMETOM, (PYHIAMEHTOM
oOpa3oBaHMsl, CYIIECTBEHHO pacuupsiercai. B Hero BXOAAT HE TOJBKO
oOyuJaroluecs, MJIAHUPYIOIINE 3aHUMAThCA TBOPYECKOM M HCCIIEOBATEIbCKOM
paboToii B 00acTi MaTeMaTuku, HHPOPMATHKH, (DU3UKH, SKOHOMHUKH U B JAPYTUX



00JacTsIX, HO ¥ T€, KOMY MaTeMaTHKa Hy»Ha JIJIsl HICTIOJB30BaHMs B Ipodeccusix, He
CBSI3aHHBIX HEMOCPEJICTBEHHO C HEM.

[IpuknagHas 3HAYMMOCTh MaTEeMaTUKK OOYCIIOBJIEHA TEM, YTO €€ MPEeAMETOM
ABIAIOTCS  (yHAAMEHTAIbHbIE CTPYKTYphl HAIIEro MHUpa: MPOCTPAHCTBEHHbBIC
dbopMBl ¥ KOJUYECTBEHHBIC OTHOIICHMS, (YHKIIUOHAIBHBIC 3aBUCUMOCTH U
KaTeTOpUM  HEOMPENeIEHHOCTH,  OT  NPOCTEHINX,  YCBaWMBaeMbIX B
HEIMOCPEICTBEHHOM OTIBITE, JI0 JIOCTATOYHO CIIOKHBIX, HEOOXOUMBIX ISl PA3BUTHS
HAyYHBIX U TEXHOJOTUYECKHX HJed. be3 KOHKPETHBIX MaTeMaTWYeCKHX 3HAHUUN
3aTPyJAHEHO MOHUMAaHWE MPUHIUMIIOB YCTPONUCTBA U MCIOJIb30BAHUS COBPEMEHHOM
TEXHUKHU, BOCHPUATHE U  HMHTEpIpEeTanusi Ppa3sHOOOPa3HOW  COIMATBHOM,
HKOHOMHUYECKOM, MONUTHYECKOW HHPOpManuu, MaaodpQekTuBHa MOBCEIHEBHAS
MpakTU4ecKass JesaTenbHOCTh. Bo  MHorux  cdepax  mpodeccruoHanbHON
JEATEITLHOCTH TPEOYIOTCS YMEHUS BBITIONHATH PAacuéThl, COCTABIIATH aJTOPUTMEI,
MPUMEHATH (POPMYIIBI, MPOBOJIUTH TEOMETPHUECKHUE W3MEPCHUSI M TOCTPOCHUS,
YUTaTh, 00padaTHIBATh, HHTEPIPETUPOBATH M MPEIACTABIATH, HH(OOPMAITUIO B BHUJIC
Ta0JHII, TUarpaMM U rpa@uKoB, MTOHUMATh BEPOSITHOCTHBIN XapaKTep CIydailHbIX
COOBITHIA.

OAHOBpEMEHHO C pacuupeHueM chep NpPUMEHEHHS MaTeMaTHKd B
COBPEMEHHOM OOIIIECTBE BCE 00Jiee BaXKHBIM CTAaHOBHUTCS MAaTEMaTUUYECKUN CTUITb
MBIIIICHUS, TIPOSBIISIOIINICS B ONPEACIIEHHBIX YMCTBEHHBIX HaBbIKax. B mporiecce
U3YYCHUS MaTEMaTUKH B apceHal MPUEMOB M METOJOB MBIIUICHHUS YEIOBEKa
€CTEeCTBEHHBIM 00pa3oM BKJIIOYAIOTCS WHAYKIUS U ACAYKIHUsi, 000OIIeHHe u
KOHKpETH3allisl, aHaliu3 W CHUHTE3, Kiaccupukamuss W CcHCTeMaTH3allus,
abctparupoBanrie u aHanorusd. OOBEKTHl MaTEMAaTUYECKUX YMO3AKIIOUYEHUH,
mpaBuia UX KOHCTPYHPOBAHUS PACKPBHIBAIOT MEXAHHU3M JIOTUYECKHUX MOCTPOCHUM,
CIIOCOOCTBYIOT BBIpAOOTKE yMEHUS (POpMyITHpOBaTh, 00OCHOBBIBAThH U JIOKA3bIBATh
CYXKIEHUS, TEM CaMbIM (DOPMUPYIOT JJOTUYECKHUIA CTUIIh MBIIIICHUS. Beaymas pois
MPUHAIICKUT MaTeMaTHKe B (OPMHUPOBAHUHU aJITOPUTMUYECKONH KOMIIOHEHTHI
MBIIIJICHAST W BOCIMUTAHUW YMEHHUU JEWCTBOBATh IO 3aJIaHHBIM aJTOPUTMaM,
COBEPIIIEHCTBOBATh M3BECTHBIE U KOHCTPYMPOBATh HOBBIE. B mporiecce pereHus
3a/lady — OCHOBBI  JUJISI  OpraHW3aliy y4eOHOM JeATEeIbHOCTH Ha ypOKax
MaTEeMaTHKH — Pa3BUBAIOTCS TBOPUYECKAs M MPUKIIAIHAS CTOPOHBI MBIIUICHHUS.

OOyuenue mMareMatuke JAET BO3MOXKHOCTH Pa3BUBATh y YUaIUXCsl TOYHYIO,
palnMoHaNBHYIO U MH(POPMATUBHYIO peUb, YMEHHE OTOMPATH HAN0O0JIEE TOIXOISAIIIC
SI3BIKOBBIC, CHMBOJIMYECKHUE, TpadUueCKUe CPEACTBA I BRIPAKCHUS CYKICHHHN U
HaTJISTHOTO WX MPECTaBICHUS.

HeobxoaumpiM KOMIIOHEHTOM OO0III€H KyJIBTYPhl B COBPEMEHHOM TOJIKOBAaHUU
ABJISETCST O0Iee 3HAKOMCTBO C METOJAMH TO3HAHUS JACHCTBUTEIHHOCTH,

npeacTaBjaCcHUC O IPCIAMECTC U MCTOAC MATCMATHKH, €TI0 OTIIMYHUAX OT MCTOIOB
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€CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0OCOOCHHOCTSX MPUMEHEHUS MAaTEMATHUKH
JUTSL PEIIeHHs] HAyYHbIX M MPUKIAAHBIX 3a1ad. Takum o0pa3oM, MaTeMaTHuecKoe
oOpa3oBaHU€ BHOCUT CBOM BKJIaJ B (hOPMHUPOBAHKE OOIIEH KYJIbTYphI YeJIOBEKA.

N3yyenue maTeMaTUKU CIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHHIO YETIOBEKA,
MOHMMAHUIO KPacoThbl U U3AIIECTBA MATEMATUYECKUX PACCYXKICHUN, BOCHPUITHUIO
TeOMETPUYECKHUX (HOPM, YCBOCHUIO UJIEH CHMMETPHH.

HEJIA U3YUEHUS YYEBHOI'O ITPEJIMETA «MATEMATHUKA»

[IpuopuretHpiMu nensiMu oOyuenust marematuke B 10—11 kmaccax Ha
yIIyOJIEHHOM YPOBHE MPOJIOJIKAIOT OCTABATHCA:

e (hopMuUpOBaHKE EHTPAIBHBIX MATEMATUYECKUX TOHITHI (YUCII0, BEIMYMHA,
reomeTpuyeckas (urypa, mepeMeHHas, BEpOATHOCTb, (PYHKLMs, MPOU3BOAHAS,
UHTETpasl),  OOECHeYMBAIOUIMX  MPEEMCTBEHHOCTh M MEPCIEKTHUBHOCTH
MaTEeMaTUYECKOro 00pa3oBaHMs 00yUYarOIINXCS;

® [IO/IBEJICHUE Y4YalllMXCSd Ha JOCTYIIHOM JUII HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaT€MATUKU U OKPYKAIOIIEr0 MUpa, MOHUMAHUIO MAaTEMATHKU Kak
qyacTy oOLIeH KyJIbTYphl YEIIOBEUECTBA,

® Da3BUTHE WHTEJUIEKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEW yualuxcs,
MO3HABATEJIbHOM  AKTHUBHOCTH, HCCIEAOBATEIbCKUX YMEHHM, KPUTHYHOCTHU
MBIIUIEHUS, UHTEpPECa K U3YUEHUIO0 MaTEMATHKHU;

¢ (hopMUpoBaHHE (PYHKIIMOHAIBHON MaTeMaTUYECKON I'PaMOTHOCTHU: YMEHUS
pacno3HaBaTh MaTEMAaTUYECKUE ACTIEKTHI B peabHBIX )KU3HEHHBIX CUTYAIIUAX U TIPU
U3y4YEHUU JIPYTUX Yy4eOHBIX MPEAMETOB, MpPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OpMyIHpoBaTh MX Ha fA3bIKE MaTeMaTUKH M CO3/1aBaThb
MaTE€MaTUYECKHE MOJIETU, TPUMEHATh OCBOEHHBII MaTeMaTUYECKUd anmapar ajis
pElIeHUs] NPAKTUKO-OPUEHTUPOBAHHBIX 3a/lad, WHTEPHPETUPOBATh U OIICHUBATH
MOJIyYeHHbIE PE3YJIbTATHI.

OcHOBHBIE JHHHM coaepxaHusi kKypca wmartematuku B 10 —I1lkmaccax
yrayOonéHHoro ypoBHS: «UwMclia U BBIYHCICHUS», «Anredpa» («Anredbpanyeckue
BBIpOKCHUA», «YpaBHEHHss | HepaBeHCTBa»), «Hauvama wmaremaTuueckoro
aHanu3ay, «I'eomerpusi» («I'eomeTpuueckue GUrypsl u UX CBOMCTBaY, «M3mepenune
r€OMETPUYECKUX BEIMYMHY»), «BepodaTHOoCTh W cratucTtuka». JlaHHbBIE JWMHUU
Pa3BUBAIOTCS TNapajUIesbHO, KaXK/las B COOTBETCTBHUU C COOCTBEHHOW JIOTMKOM,
OJIHaKO HE HE3aBHCHUMO OJIHA OT APYTOM, a B TECHOM KOHTAKTE U B3aUMOJCHCTBUMU.
Kpome 31010, X 00bEIUHSAET JTOTHUECKast COCTABIISAIONIAs], TPAAUIIMOHHO MPUCYIIAs
MaTE€MaTUKE W MPOHU3BIBAIOIIAS BCE MATEMAaTUYECKHUE KYpPChl U COJEpKATEIbHbIE
auaun. ChopmynupoBanHoe B DenepanbHOM rocyapcTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe CpeAHero oOuero obpa3oBaHusi TPeOOBAHUE «yMEHHUE OIEPUPOBATH
MOHATUSIMU: OIpe/eNieHne, aKCMoMa, Teopema, CIEJICTBUE, CBOMCTBO, IMPHU3HAK,
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JIOKA3aTelIbCTBO, PABHOCWIIbHBIE (OPMYJIUPOBKH; yMEHHE (POpPMyIHpPOBATH
oOpaTHOE ¥ TPOTHUBOIIOJIOKHOE YTBEP)KACHHWE, TPUBOAUTH TIPUMEPHl H
KOHTPIIPUMEPHI, MCTOJIH30BAaTh METOJI MATeMaTWYCCKOW HWHAYKIHHW; TPOBOJUTH
JIOKa3aTeNbHBIC PACCYXKICHUS TIPH PEIICHUH 3a/ad, OIEHUBATh JIOTHYECKYIO
MPaBUIBHOCTh PACCY)KICHHIT» OTHOCHTCS KO BCEM Kypcam, a (OpMHpPOBaHHUE
JIOTUYECKAX YMEHHMHA paclpenesieTcss Mo BCceM TojaM OOyYeHHS Ha ypOBHE
CpeaHero oo01ero 0opa3oBaHusl.

MECTO YYEBHOI'O IPEIMETA «<MATEMATHUKA» B YYHEBHOM
IIJIAHE

B cootBerctBUM ¢ DenepanbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM CPEIHEro 00IIero o0pa3oBaHus MaTeMaTHKa SBISIETCSA 00s3aTeIbHBIM
pPEeIMETOM Ha JaHHOM ypoBHE oOpaszoBanus. Hactosielr paboueit mporpammon
npeaycMaTpuBaeTcsa u3yuyeHue yueoHoro npeamera «MatemaTuka» B paMmKax TpEX
y4eOHBIX KypCOB: «Alredpa U Hayajia MaTeMaTHYECKOTO aHanu3a», «l'eoMeTpus»,
«BeposTHOoCTP M crarucTukay. @DOpMHpOBaHUE  JIOTUYECKMX  YMEHUU
OCYULIECTBJISIETCS. HAa NPOTSKEHWU BCEX JIET OOydYeHHs B CTaplled IIKoJe, a
AJIEMEHTHI JIOTUKHU BKJIFOYAIOTCS B COACPKAHUE BCEX HA3BAHHBIX BHINIE KYPCOB.

Vuebnbit an MBOY COII Ne 12 r. IleH3bl oTBOAMT Mg HU3y4CHUS
mateMatuku B 10—11 kmaccax Ha yriayOia€HHOM YpoBHE 8 y4eOHBIX 4acoB B
Hezemo ( «Anredpa W Hayajga MaTeMaTHYEeCKOro aHaliuza» 4 4daca B HEJENIO,
«I"'eometpusi» 3 yaca B Hefen0, «BeposaTHOCTh U cTaTUCTHUKa» | 9ac B HENENI0) Ha
U3y4YeHHUE B TEUEHHUE KaXJA0ro roga ooydeHus, Bcero 544 yueOHbIX yaca.

YMK peanuzanuu nporpaMMsl:

«Anredpa 1 HayaJla MaTeMAaTUYECKOr0 aHalu3a», yueOHuk 11 10-11 kiaccoB
Amumos I11LA., Komsrua FO.M., TkaueBa M.B. u apyrue. (AKnpoHepHOoe 00111ecTBO
«M3narenbcTBo «IIpocBemeHuey)

«I"eomeTpust», yueonuk st 10-11 kmaccon
Aranacsu JI.C., byry3os B.®., Kagomuer C.b. u npyrue.(AKunoHepHoe 00111ecTBO
«M3parenbctBo «IIpocBemienue»)

IIJIAHUPYEMBIE PE3YJIbTATbBbI OCBOEHUSA YYEBHOI'O
HNPEAMETA «<MATEMATHUKA»

OcBoenue yueOHOro mnpeamera «MaremaTnka» TOJDKHO OOECTIeYrBaTh
JIOCTIKEHHUE Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHUsl CICTYIONINX JTHIYHOCTHBIX,
MeETaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:



JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHHUS IPOTPaMMbl Y4EOHOTO IpeaMeTa
«MaremaTrka» XapakTepu3yrTCs:
I'pak1aHCKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO TPAKAAHCKON MO3UIIMK O00YYAIOIIETrocsl Kak aKTUBHOTO
W OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBICHUM,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUU C HUX
GYHKIUSIMU ¥ HA3HAYCHUEM.

[laTproTHYECKOE BOCIUTAHUE:!

c(hOpMUPOBAHHOCTHIO POCCUNUCKON TPAKIAHCKON MIEHTUYHOCTH, YBOXKCHUS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaTEMAaTUKH, IEHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTeMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
DKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOE BOCIUTAHUE:!

OCO3HAaHHEM JTyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa;
c()OPMHPOBAHHOCTBIO  HPABCTBEHHOIO  CO3HAHMSI, ASTUYECKOIO  IOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKH U A TEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYyAYIIErO.

OCTETUYECKOE BOCIUTAHUE:!

JCTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYas ICTETUKY MATEMATUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIICHUH, PACCYKICHUI; BOCIPUUMYHUBOCTBIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pu3nIeCcKOe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO yMEHHUS TPUMEHITh MAaTEMAaTHYCCKUE 3HAHUSA B
HWHTEpecax 370poBoro u 6e3omacHoro odpasa KHW3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOEC INMHUTAaHHE, COATAHCUPOBAHHBIMA PEXUM 3aHATHH U
OTIIbIXa, PETyJsipHas pu3nUecKasi aKkTUBHOCTD); (PHU3NUECKOTO COBEPIICHCTBOBAHUS
TIPH 3aHATHSAX CIIOPTUBHO-03I0POBUTEIBLHOM JIEATEILHOCTBIO.

Tpy10BO€ BOCTIUTAHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM ILIEHHOCTH TPYAOJIOOHS; HHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHAIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ NPUIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccurn W peamu3oBBIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MaTeMaTHYeCKOMY OOpa30BaHHIO U



caMOOOpa30BaHUIO0 HA MPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PELICHUH MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIPABJICHHOCTH.
DKOJIOTUYECKOE BOCIIUTAHHUE:
c(OPMHPOBAHHOCTHIO SKOJOTUYECKONW KYJIbTYphl, MOHUMAHUEM BIIHUSHUS

COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeImbl, OCO3HaHWEM TJ00aTBbHOTO XapakTepa dSKOJOTHYECKUX IMpoOJeMm;
OpUEHTAIlME Ha NMPUMEHEHHE MATEMATHUYECKUX 3HAHWU MJI1 pelieHus 3a7ad B
00JIaCTH OKPY’KAIOIICH CPe/Ibl, ITTAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MOCJIE/ICTBUMN ISl OKPY>KArOIIEH Cpeibl.

[{eHHOCTH HAYYHOTO NO3HAHUSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY

YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTE€MaTUYeCKOM HayKh Kak c@epbl YEelIOBEUYECKOW MESITEeNIbHOCTH, ATarloB €€
pa3BUTHA M 3HAYMMOCTH JUIA PAa3BUTHS LMBWIN3ALWH, OBJIAJCHUEM S3BIKOM
MaTeMaTUKU ¥ MAaTeMaTUYECKOW KyJIbTYpOW KakK CpPEICTBOM IO3HAHHUS MUPA;
TOTOBHOCTBIO OCYILECTBIATH IPOEKTHYI0 M HCCIEAOBATEIBCKYIO JESATEIbHOCTD
WHJVBUAYAJIBHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHUS IMPOrpPaMMbl y4eOHOro IpeameTa
«MaremMaTuka» XapaKTEPUYIOTCS OBJIaJICHUEM VHUBEPCANlbHbIMU
NO3HABAMEIBHbIMU  OCUCMBUAMU,  VHUBEPCAbHbIMU — KOMMYHUKAMUBHBIMU
oeticmeusiMU, YHUBEPCANbHLIMU PeZYAAMUSHBIMU OeUCTBUAMU.

1) Vhusepcanvhule no3HaeameibHble oeticmeusi, obecneyusarom
Gopmuposanue 6a306bIX KOSHUMUBHLIX Npoyeccos ooyuarowuxcs (oceoenue
Memo008  NO3HAHUSL  OKPYydCaowezo  mMupa,  NnpumMeHeHue  J102UYecKUx,
UCCNe006aMEeNIbCKUX ONepayull, yMeHull pabomamso ¢ un@opmayuei).

ba3oBrle JOoruuecKkue JeHCTBUS:

® BBISIBJISITh U XapPaKTEPHU30BaTh CYLIECTBEHHBIE NMPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSTHM, OTHOLWIEHUH MEXIy MOHATUAMH; (HOpMyIHpoOBaTh
OIpEJENICHNs MOHATUI; YCTAHABINBATh CYLIECTBEHHbBIN MpPU3HAK KJacCU(UKaIUH,
OCHOBaHUS J1s1 000OIIEHHS U CPaBHEHHMSI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

® BOCIIpUHUMATh, (OPMYJIMPOBATH W  MNPEOOpPa3OBBIBATh  CYXKIACHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIC, €AMHUYHBIC, YACTHBIE U 00IIUE; YCIOBHBIE;

® BBIIBIATH  MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3H W
npoTUBOpeUHsl B (paKTax, NaHHBIX, HAOJMIOJEHUSX U YTBEPKICHUAX; IMpeasiaraTh
KPUTEPHUH IS BBIABJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JlenaTh BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, IEIYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;
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& TIPOBOJUTH CaMOCTOSITEJIbHO JTI0Ka3aTesIbCTBa MaTEeMaTUYECKUX
YTBEPKJIEHUM (MpsMbIE W OT TPOTHUBHOIO), BBICTPAUBATh AapTryMEHTAIUIO,
MPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIE CYXKICHUS U
BBIBOJIBI;

® BBHIOMpPATh CHOCOO pelnieHus y4eOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIECHUs, BEIOUpPATh HanboJee MOIXOIAIIUN C Y4ETOM CaMOCTOSTEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

bazoBeie HcciieoBaTeNIbcKue AeUCTBUS:

® UCIIOJIb30BaTh BOMPOCHI KaK HCCIIEN0BATENbCKUM WHCTPYMEHT MO3HAHMUS;
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

® IIPOBOJIMTH CAMOCTOSATEIHHO CTITAHUPOBAHHBIN SKCTIEPUMEHT, UCCIICIOBAHNE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHUeCKOTO 00bEKTa, SIBJICHHSI, TpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMH, IIPOIIECCAMHU;

® CaMOCTOSITENIbHO (pOopMynHpoBaTh 0OOOIIEHUSI M BBIBOJBI 110 PE3yJibTaTaM
IPOBEJCHHOIO  HAONIONEHUS, HWCCIENOBaHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJy4YEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

® IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIECCa, a TaKkKe BBIIBUTATh
MPEINOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBHUSX.

PaboTa ¢ undopmanueii:

® BBISBIATH ACPUITUTHI HHPOPMAIINH, TaHHBIX, HCOOXOIUMBIX JIJIsI OTBETA Ha
BOIPOC U JJIsI pEIICHUS 3a/1auu;

® BEIOMPATHh MH(POPMAITHIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh M MHTEPIIPETHPOBATH MHPOPMAIIHIO Pa3TMIHBIX BHIOB U (popM
MIPEICTABIICHHUS,

® CTPYKTYpHUpPOBaTh MH(GOPMAIHIO, TIPEICTABIATh €€ B PasIUYHBIX (opMax,
WJUTIOCTPUPOBATH Tpauueck;

® OIICHUBATH HaJEXKHOCTD uHbopmaIuu o CaMOCTOSATEIILHO
chOPMYITUPOBAHHBIM KPUTCPHUSIM.

2) Vhusepcanonvle  KOMMYHUKAmMuGHble  Oelicmeus, obecnequsarom
ChOPMUPOBAHHOCIB COYUATLHBIX HABLIKOG 0OYUAIOUUXCSL.

OOmenue:

® BOCIIPUHUMAThL U (GOPMYJIUPOBATH CYXJICHHUS B COOTBETCTBHH C YCIOBUSIMHU
U LEISIMH OOIICHUS; SCHO, TOYHO, 'PAMOTHO BBIpa)kaTh CBOKO TOYKY 3PCHHS B
YCTHBIX M NMHACHMEHHBIX TEKCTaX, /aBaTh MOSICHCHUS IO XOAY PCIICHUS 3aJ1auH,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;
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® B x0J1e 00CYK/I€HHS 3a7]aBaTh BOIIPOCHI MO CYIIECTBY OOCYX AAaeMOU TEMBI,
npoOiemMbl, pellaeMol 3a7aud, BBICKA3bIBaTh WJEH, HAIIEJICHHbIE Ha TIOMCK
pelIeHus; COMOCTaBISATh CBOU CYXKJEHHUSA C CYXKICHUAMH JIPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh PA3IMYUe W CXOACTBO TO3UIMH; B KOPPEKTHOU (hopme
dbopMynIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;

® [IPE/ICTABIIATH PE3YyJIbTaThl PELICHUS 33a/1a4H, SKCIIEPUMEHTA, UCCIEI0OBaHUS,
MPOEKTa; CaMOCTOSITENIbHO BBIOMpATh (QOpMaT BBICTYIUICHUS C YYETOM 3a/ady
MPE3eHTallUd U OCOOEHHOCTEHN ayTUTOPHUHU.

CoTpyIHUYECTBO:

® TIOHMMATh W UCIIOJB30BaTh MPEUMYIIECTBA KOMAHTHOW M WHINBUIYATbHON
paboOThl TpW pemeHud YYeOHBIX 3aJad; MPUHUMATH IIe1h COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3aAIMI0 COBMECTHOW pabOThI, pacrpenciisiTh
BU/IBI pabOT, I0rOBApUBATHCS, 00CYKAATh MPOIIECC U pe3yIbTaT paboThl; 00001IaTH
MHEHUS HECKOJIbKUX JIIOJICH;

® y4acTBOBaTh B TPYyHNoBBIX (opmax paboTel (oOCyXaeHus, 0oOMEH
MHEHHUSIMH, «MO3TOBBIE IITYpPMBD» W T.II.); BBINOJHATH CBOIO YacTh pPadOTHI U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMHU YJICHAMH KOMAaHJBI, OIICHUBATH
KaueCcTBO CBOEr0 BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICUCTBUSI.

3) Vuueepcanvhuvie pezynamueHbvle oeticmeus, obecnevusarom
Gopmuposarue cmMviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
CaMoopraau3aius:

® COCTAaBJIATH IUJIaH, AITOPUTM PEIICHUS 3a/1a4d, BRIOUPATh CIIOCOO PEIICHHS C
Y4ETOM MUMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUI ¢ yIETOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb:

® BJa/IeTh HaBbIKAMM  [IO3HABAaTEJbHOM  pe(IeKCMu Kak  OCO3HaHUS
COBEPLIAEMBIX JACUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB; BIAACTh
crnocob0aMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipoliecca U pe3yjibTaTa pelieHUs
MaTeMaTHYECKOM 3aJ1auM;

® [IPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHUBAaTh COOTBETCTBHE pE3yJibTaTa LEIHM U YCIOBHUSIM, OOBSICHITH
IIPUYMHBI TOCTVIKECHHS WIM HEOCTUIKEHHUsI PE3yJIbTaTOB AEATEIIbHOCTH, HAXOAUTh
OLIMOKY, 1aBaTh OLIEHKY NMPUOOPETEHHOMY OIIBITY.



MNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3ynbTaThl OCBOEHUSI paboyeil MporpaMmbl MO MaTEMaTHKE
NpEACTaBICHbl MO TojgaM oOOy4YeHUss B paMKaxX OTHENbHBIX KYpCOB B
COOTBETCTBYIOIIUX Pa3jeiaX HACTOSIIECH MPOrpaMMBI.

PABOYASA TIPOTPAMMA YUEBHOI'O KYPCA «AJITEBPA U
HAYAJIIA MATEMATHUYECKOI'O AHAJIU3A»

HEJA U3YUEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajla MaTEMaTHYECKOTO aHAJM3a» SBJSCTCS OIHHM H3
HanOoJIee 3HAYMMBIX B IIPOTPaMMe CTapIlei IKOJIbI, TOCKOJIBKY, C OJHOM CTOPOHBHI,
OH  oOecrmeuMBacT  HMHCTPYMCHTAIBbHYIO  0asy I HW3Y4YCHHUS  BCEX
CCTCCTBEHHOHAYYHBIX KYpPCOB, a C JPYrodl CTOPOHBI, ()OPMHPYET JOTHYCCKOES U
a0CTpaKTHOE MBINUICHHE YyYaIlMXCsd Ha YpOBHE, HEOOXOAMMOM JII OCBOCHUS
UH(POPMATUKH, OOIIICCTBO3HAHUS, HCTOPUH, CJIOBECHOCTH M JIPYTUX JUCIUILIAH. B
paMKax JaHHOTO Kypca YydYalllhecs OBJIAJICBAIOT YHUBEPCAIBHBIM  S3BIKOM
COBPEMEHHOM HayKH, KOTopas (opMyJIUPYET CBOH JOCTHIKCHHS B MaTEMaTHICCKON
dbopme.

Kypc anreOpbl 1 Hayal MaTeMaTHYECKOTO aHaIn3a 3aKJIaJIbIBACT OCHOBY JIJIS
YCICIIHOTO OBJIAQJCHHS 3aKOHAMU (DU3UKH, XUMUHU, OHOJIOTHH, ITOHUMaHUS
OCHOBHBIX TCHJICHIIMHA Pa3BUTHUS SKOHOMHUKH M OOIICCTBCHHOM JKHM3HU, TIO3BOJISICT
OPUCHTHPOBATHCS B COBPEMCHHBIX HHU(POBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIOJIb30BaTh MX JUIS JaJbHEHIIEro oOpa3oBaHHs M B IOBCEIHEBHOM
XU3HU. B TOoXke Bpems oBlajcHHEe aOCTPaKTHBIMH W JIOTHYECKH CTPOTHMH
KOHCTPYKIIUSAMH aJIreOpbl M MaTEMaTUYECKOTO aHalli3a pPa3BHBACT yMCHHUE
HaXOJIUTh 3aKOHOMEPHOCTH, 000CHOBBIBATh HCTUHHOCTD, JOKA3bIBaTh YTBEPIKIACHUS
C ITOMOINBI0 MHIYKIIMA M PacCyKJaTh JICAYKTUBHO, HCIIOIB30BaTh 0000IICHNE H
KOHKpETH3aIiio, a0CTparMpoBaHWE M aHAJIOTHIO, (OPMHUPYET KpPCaTUBHOE H
KPUTHYECKOE MBIIILICHHUE.

B xoxe m3ydeHus kypca «AireOpa M Hayajga MaTEMaTHUYECKOI'O aHAIU3a»
yyaligecss  IMOJIydaloT  HOBBIH  ONBIT  pEIICHHMS  NPUKIAAHBIX  3ajad,
CaMOCTOSITEJILHOTO ITOCTPOCHHSI MaTeMaTHYSCKUX MOJICICH peaJlbHBIX CHUTYaIlnH,
WHTEPIIPETAIMA  TOJIYYCHHBIX  PCIICHHHA, 3HAKOMATCS C  IpHUMepaMu
MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TMpPHUpPOAE, HAyKe H HCKYCCTBE, C
BBIJAIONTUMUCS MaTEMAaTHYSCKUMH OTKPBITHSMHU U UX aBTOPaMH.

Kypc obOnmagaer 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIMATIOM, KOTOPBIH

peanusyercs Kak 4epe3 y4eOHBIM MaTepuall, cocOoOCTBYHOIUN (HOPMUPOBAHUIO
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HAyYHOTO MHPOBO33pPEHHS, TaK W dYepe3 crneuuduxky ydeOHOH AesaTenbHOCTH,
TpeOyroleld MPOoIODKUTEILHON KOHIICHTPAllUd BHUMAaHMS, CAMOCTOSITEILHOCTH,
aKKypaTHOCTH M OTBETCTBEHHOCTH 32 MOJYYEHHBINA PE3yJIbTaT.

B ocHoBe MeTouku 00yueHus anredpe 1 HayajlaM MaTeMaTUYecKOoro aHajanu3a
JICKUT IEATEIbHOCTHBIA MPUHIUI OOyUEHHUS.

B ctpykType Kypca «Anrebpa U Havyajla MaTEMaTUYECKOr0 aHAIN3a» MOXKHO
BBIJICTIUTh  CICAYIOIIAE COJEPKATEIbHO-METOANYECKHE JuHUK: «Yucma w
BbIuncieHus», «OyHKuK U rpadpukn», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTH4YecKoro ananusza», «MHoxkecTBa W JIoTMKa». Bce OCHOBHbIE
COZIEPKATEIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSHKEHHH JABYX JIET
oOy4eHHs B CTapilel IIKOJIe, €CTECTBEHHO AOIMOIHSIS JIPYT Apyra U MOCTEHEHHO
HACBHIAsACh HOBBIMUA TEMAaMM U pa3fenaMu. MOKHO C YBEPEHHOCTBIO CKa3aTh, YTO
JAHHBI KypC SBJISETCS MHTETPAaTUBHBIM, IOCKOJbKY OOBEIUMHAET B cele
COJIEp)KaHUE HECKOJIbKUX MATEMATHYECKHX JUCUUIUIMH, TakKUX Kak anreopa,
TPUTOHOMETPHS, MAaTEMATUYECKUNA AHAJIN3, TEOPHS MHOXKECTB, MATEMAaTHYECKas
goruka u Ap. Ilo mepe Toro kak ywamuecs OBJIaJeBalOT Bc€ 0oJiee IMMPOKUM
MaTeMaTUYECKUM amnmnapaToM, Yy HHUX [OCJIEeI0BaTeNIbHO (QOpMHUpPYETCS U
COBEPLICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTUYECKYyI0 MOJEIb peajJbHOU
CUTyalluy, IPUMEHATh 3HAHUSA, ITOJYYEHHBIE IIPH M3YYEHUU Kypca, IS PEIICHUS
CaMOCTOATENBbHO  CPOPMYJIMPOBAHHON MaTeMaTHYECKOW 3ajadd, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxaTeapHO-METOANYECKAsT JMHUAS «YHcna W BBIYMCICHUS 3aBEpIIACT
(GbopMUpOBaHKE HABBIKOB MCMOJIb30BAaHUS JEUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4YaTO B OCHOBHOW mikoJjie. B crapmieli mikoje oco0oe BHUMAaHHE YJEISETCS
(GbOpMHPOBAHUIO HABBIKOB PAIMOHATBHBIX BBIYUCIICHHM, BKJIIOYAIOMUX B CeOs
WCIIOJIb30BAaHUE DPA3NUYHBIX (OPM 3aMHMcH 4YHCIIa, YMEHUE JelaTh MPHUKUIKY,
BBINIOJIHATh NPUOTMKEHHBIE BBIUMCIEHUS, OIIEHUBATh YHUCJIOBBIE BBIPAXKEHUS,
paboTaTh C MareMaTUYECKMMH KOHCTAHTaMU. 3HAKOMBIE YYalllUMCSI MHOYECTBa
HaTypaJbHBIX, LEJbIX, PALUOHAIBHBIX W JCHUCTBUTEIBHBIX YHUCEJ JOIOJHSIIOTCS
MHOXXECTBOM  KOMIUIEKCHBIX 4ucel. B KaxaoM M3 OTHUX  MHOXKECTB
paccMaTpUBaIOTCS CBOMCTBEHHBbIE €My cleuu(UyYecKue 3agadyd U OIepaluu:
JIeJIeHNE HalIeJIo, ONIEpUpPOBaHUE OCTaTKaMH Ha MHOYKECTBE IIEJIBIX YHCEN; 0COObIE
CBOMCTBA pallMOHAIBHBIX U UPPAIMOHAIBHBIX YHUCEIT; apu(METUIECKUE OTepaInH,
a TaKKe€ U3BJICUCHHE KOPHS HATypaJbHOM CTENEHM HA MHOYKECTBE KOMIUIEKCHBIX
yucen. biarogaps mocineaoBaTEIbHOMY PACIIMPEHUIO Kpyra HUCIIOJIb3yEMbIX YHCEIT
Y 3HAKOMCTBY C BO3MOKHOCTSIMU MX PUMEHEHHUS ISl PELICHUS Pa3JIMYHbIX 3a7a4
dbopMupyeTcsi IpeaCTaBICHUE O €IUHCTBE MAaTEeMAaTHKH KaKk HayKu U e€ pojiu B
INOCTPOCHUU MOJIEJEeH peaJlbHOTO MHpa; HIMPOKO HCIONB3YIOTCS 0000IIeHrne U

KOHKPCTHU3allH:.
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Jluaus «YpaBHEHUS W HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKCHUH BCETO
oOydeHHs B CTaplieil IIKoJe, MOCKOJbKY B Kaxaom pasneine [IporpamMmbl
MPEAYyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3adad. B pesynbpraTe yuaiuecs
OBJIAJICBAIOT PA3IMYHBIMU METOJAMH PEIICHUS PAIMOHABHBIX, UPPAIIMOHAIbHBIX,
MOKA3aTeNIbHBIX, JIOTApU(PMHUYECKUX ¥  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPAaBEHCTB U CHUCTEM, a TaKKe 3ajad, cojaepkamux napamerpsl. [lomydeHHbie
YMEHHSI IIMPOKO MCHOJB3YIOTCS MPHU HUCCIEAO0BAaHUM (YHKIUH C TOMOIIBIO
NPOM3BOAHON, TPH pEHICHWM TPUKIAJAHBIX 33Jad W 3a/Jad Ha HaXOXKJIEHHUE
HanOOJILIINX U HAMMEHBIINX 3HaUYeHUN PpyHKumu. JlanHas cogepskareiabHast TUHUSL
BKJIIOYAeT B ce0s Takxke (QOpMUpPOBAHUE YMEHUW BBINOJIHATH PAcd€Thl IO
dbopmynam, npeoOpa3zoBaHus palMOHAJIbHBIX, UppalMOHATBHBIX u
TPUTOHOMETPHUECKUX BBIPAKECHHM, a TAK)KE BBIPAKCHHM, COEPKAIINX CTCTICHH U
gorapudmel. brarogaps u3ydeHuio anreOpandeckoro marepuana MPOUCXOAUT
JanbHEeNIee pa3BUTHE aNTOPUTMUYECKOTO U aOCTPAKTHOTO MBIIIUICHUS YIalTUXCs,
bOpMHPYIOTCS HAaBBIKM JEAYKTHUBHBIX PAaCCYXXICHUH, padOTBHl C CHMBOJIBHBIMU
dbopmamu, npeACcTaBICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BHUJI€ PABEHCTB U
HepaBeHCTB. AnreOpa mpennaraet 3(QQGeKTUBHbIE WHCTPYMEHTHI JUISl pELICHUS
MPAKTUYECKUX MU ECTECTBEHHOHAYYHBIX 3aJa4, HArJAJHO JEMOHCTPUPYET CBOU
BO3MOXKHOCTH KaK SI3bIKa HAYKH.

CopnepxarenpbHO-MeTOAMYECKass JIMHUS «DYHKIMU © TpaduKW» TECHO
NeperyieTaeTCs ¢ APYTUMH JTHHUSMU Kypca, TOCKOJIBKY B KaKOM-TO CMBICTIE 3a0aET
MOCIIEI0BATEIHHOCTh U3YUCHHS MaTeprala. M3yueHne cTeneHHo, moKa3aTeabHOH,
JorapuMUYECKOH U TPUTOHOMETPUYECKUX (DYHKIIMM, MX CBOMCTB U TpaUKOB,
UCIIOJIb30BaHue (DYHKIMI IS pelieHus 3aad U3 JPYruxX y4eOHBIX MPEAMETOB U
peaNbHOM >KM3HU TECHO CBS3aHO KaK C MAaTeMaTHYEeCKUM AaHAJIU30M, TaK M C
pelIeHreM ypaBHEHUW U HepaBeHCTB. [Ipu 3ToM OoJbllloe BHUMAaHUE yIETSETCS
(bOpMHPOBAHUIO YMEHUS BhIpAKaTh (hOPMyIaMHU 3aBUCHMOCTH MEXITY Pa3TMIHBIMU
BETMYMHAMH, HCCJIEAOBATh TOJNYYCHHBIC (YHKIIUH, CTPOWTh UX Tpaduky.
Marepnai 3Toi coaepKaTeIbHON JUHNUN HALIEJICH HAa PA3BUTUE YMEHUUN U HaBBIKOB,
MO3BOJISIONINX BBIPAXXKATh 3aBUCUMOCTH MEXK/y BEIMYMHAMHU B Pa3IMuHON popme:
aHAIMTUYECKOW, Tpaduueckoil W CcJIOBeCHOW. Ero w3ydeHue CrocoOCTBYET
Pa3BUTHIO aAJTOPUTMHUYECKOTO MBIILICHUS, CIIOCOOHOCTH K OOOOIIECHUI0 U
KOHKPETU3AINH, UCTIOJTH30BAHHUIO aHATIOTHH.

ConmepxxarenpHas nuHUS «Hadanma MareMaTHYecKOro aHaln3a» IO3BOJISIET
CYIIECTBEHHO PACIIUPHUTHh KPYT KaK MaTeMaTHYCCKHX, TaK W MPHUKJIAJTHBIX 3aj]1ad,
JOCTYITHBIX IITKOJBHUKAM, TaK KaK y HUX TMOSBIISIETCS BO3MOXKHOCTH CTPOWTH
rpaduky  CIOXHBIX (YHKIMHA, ONPEACNATh WX HAWOOIbIINE W HAWMEHBIINE
3HAUCHUS, BBIYUCIITH MUIOMAnu (Guryp u oObEMBI Tel, HaXOAUTh CKOPOCTH W

YCKOPCHHA TIPOLICCCOB. HaHHaﬂ COACpKATCIbHasd JIMHUA OTKPbLIBACT HOBBIC
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BO3MOXKHOCTH TIOCTPOEHHUS MAaTeMAaTHYECKUX MOJENel peanbHBIX CUTYyalluH,
MI03BOJIACT HAXOUTh HAWITYYIIIEe PEIICHUE B TPUKJIAHBIX, B TOM YHCIIE COIIHATLHO-
HPKOHOMHUYECKHUX, 3a/lauax. 3HAaKOMCTBO C OCHOBAaMH MAaTEMaTHYECKOIrO aHajIu3a
CTIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (OPMaTbHO-TOTHUECKOTO U KPEaTHBHOTO
MBINUICHUS, (OPMUPOBAHUIO YMEHHMA pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTEeMaTUKH B HayKe, TEXHUKE M UCKYCCTBE. YUaIuecs Y3HAIOT O BBIIAIOIIAXCS
pe3ynbTaTrax, MOJYyYCHHBIX B XOJIE Pa3BUTHS MaTEMaTHKH KaK HAyKH, U 00 WX
aBTOpax.

CopeprkarenbHO-MeTOaUYECKask JTUHUA «MHOXKECTBA U JIOTHKA» BKIIIOYAET B
ceOsT DIEeMEHTHI TEOpUHM MHOXKECTB M MAaTeMaTHYEeCKOW JIOTHKH. TeopeTHKo-
MHO>KECTBEHHBIC MTPEICTABIICHIS MPOHU3BIBAIOT BECh KYPC IMKOJIBHOW MaTEMaTHKH
W TIpeaiaraloT HanOoJiee YHUBEPCATIBHBIA SI3bIK, OOBECIUHSIONMIMA BCE Pa3feiibl
MaTeMaTUKH H e¢ TPWIOKEHUH, OHM CBS3BIBAIOT pPa3HbIC MaTeMaTHYCCKUE
JTUCIUIUIMHBL W WX TPWIOKEHUS B eauHoe 1enoe. [lodTomy BaxHO 1aTh
BO3MOXKHOCTh  IMKOJIBHUKY  TIOHUMATh TEOPETUKO-MHOXXECTBEHHBIH  SI3BIK
COBPEMEHHOW MaTEMaTUKHU U UCIIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBaHUW | CIEJOBaHHE OMpPEIACIEHHBIM
OpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEMaTUYECKONH JIOTHKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIICHUS
YYaIIuXCsl, TO3BOJSIET UM CTPOHWTH CBOM PACCYXKIEHHS Ha OCHOBE JIOTMYECKHX
npaBuiI, POPMUPYET HaBBIKM KPUTHIESCKOTO MBIIIJICHHUS.

B kxypce «Anrebpa M Havaga MaTeMaTUYECKOTO aHAIIW3a» MPUCYTCTBYIOT
OCHOBBI MAaT€MaTHYE€CKOTO MOJCIMPOBAHUS, KOTOPHIE MPHU3BAHBI CIIOCOOCTBOBATH
(GOpMHpPOBAHHUIO  HABBIKOB  TIOCTPOCHHUS  MOJENEH  pealbHbIX  CUTYyalluH,
MCCJICIOBAHUS ATUX MOJIEINICH C MOMOIIBIO armapaTa aareOpbl 1 MaTeMaTHYECKOTO
aHaNM3a, HHTEPIPETAIUN MTOTYYECHHBIX pe3yabTaToB. Takue 3aaHus BIUICTEHBHI B
KOKIBIM W3 pasnenoB lIporpamMmbl, MOCKOJIBKY BECh MaTepuall Kypca IIHPOKO
UCIIOJIB3YETCSl IS PEIICHUS TMPUKIAIHBIX 3amad. [lpu pereHun peaabHBIX
MPAKTUYECKUX 3aJ]1ay yUallruecs: pa3BUBAIOT HAOIIOAaTeIbHOCTh, YMEHUE HAXOUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJb30BaTh AaHAJIOTHIO, 0000IIaTh U
KOHKPETU3UPOBATh MpodieMy. JlearenbHOCTh 10 (OPMHUPOBAHUIO HABBIKOB
peIIeHus MPUKIAIHBIX 3a/1a4 OPTAaHU3YETCs B MPOIECCe U3yUEHHUs BCEX TEM Kypca
«AnreOpa 1 Ha4Yajla MAaTeMAaTUYECKOTO aHaTTN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE
Cornacno yueonomy iany MbOY COIII Nel2 r I1en3sr
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Ha M3yYeHHUE YMIYyONEHHOTO Kypca anreOphl W Hadajdl MaTeMaTUYeCKOTo
ananmu3za B 10—11 kmaccax orBoautcsi 4 ydeOHBIX 4yaca B HEJCNIO B TEUCHHUE
Ka)XJIOro rojia 00ydeHHs, BCEro 3a JiBa roja oOy4eHus — He MeHee 272 y4eOHBIX
yaca.

IIJIAHUPYEMBIE ITPEMETHBIE PE3YJIbTATHI OCBOEHHUS
PABOYEN ITPOTPAMMBI KYPCA
(IO TOAAM OBYYEHUSI)

OcBoenne yueOHOro Kypca «Anredpa u Hadajga MaTeMaTHIeCKOTO aHATH3a)
Ha YpOBHE CpEJIHEro OOIIero oOpa3oBaHUs JOJDKHO O0ECIEeUMBATH JOCTHUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTENIbHBIX PE3yIbTaTOB:

10 kaace
Yucaa v BLIYUCJICHUSA

e (CBOOOJHO ONEpPUPOBATH MOHATHAMH: PALMOHAIBHOE YUCIO, OECKOHEYHas
nepuoanYeckas ApoOb, MPOLEHTHI; HUPPALUOHAIBLHOE YHCIIO; MHOXECTBA
PALMOHAJIBHBIX U ACHCTBUTENBHBIX YUCEI; MOLYJIb IEUCTBUTEIBHOIO YHCIIA.

e [lpuMeHATh APOOM M MPOUEHTHI JUIsl PEIICHHS MNPUKIAAHBIX 3a7ad M3
PAa3IMYHBIX OTPACIIEW 3HAHUM U PEAIBHOU KU3HMU.

o [IpumeHATh MpUOIMKEHHBIE BHIYMCIICHUS, IPABUJIa OKPYTJICHUS, TPUKUAKY
Y OLICHKY pe3yJIbTaTa BBIYUCICHUM.

e (CBOOOJHO omepupoBaTh MOHATHUEM: CTENEHb C LEJIBIM IOKA3aTeleM;
UCIIOJIB30BaTh MOAXOMASIIYI0 (OpMy 3amucu AEHCTBUTEIBHBIX YHCEN IS
pEILIEHUs NPAKTUYECKUX 3a]1a4 U IPEACTABIEHUS TaHHBIX.

e (CB0O0OOJHO ONEPUPOBATH MOHATHEM: aAPUPMETHUECKHIN KOPEHb HATYpaJbHOU
CTCIICHU.

e (CB00OOAHO ONEPUPOBATH MOHATHUEM: CTENEHD C PALIMOHATBHBIM [TOKA3ATEIEM.

e (CBOOOJHO OMNEpUPOBATH MOHATUSAMU: JIOTapUPM dYHCIA; JIECATUYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBI.

e (CB0OOAHO ONEpUPOBATh MOHATUSIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC
YUCIIOBOTO apryMEHTa.

e OnepupoBaTh NOHATUSMHU: APKCUHYC, APKKOCUHYC U apKTaHT'€HC YHCIIOBOTO
apryMeHTA.

YpaBHeHUs U HEPABEHCTBA
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CB0OOOJHO ONEpUpPOBATh MOHATUSMU: TOXKJECTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCWIIbHBIE YPAaBHEHUS W  YPAaBHEHMS-CICICTBHS, PABHOCUIIbHBIC
HEPaBEHCTBA.

[TpuMeHATh pa3nUyHBIE METOJbl PELIEHUS palUOHAJIbHBIX U JAPOOHO-
pPAaUMOHAIBHBIX YPaBHEHUH; NMPUMEHATh METOJ WHTEPBAJOB JJIA PELICHUS
HEPaBEHCTB.

CBOOOIHO OINEpupoOBaTh MOHATUAMH: MHOTOYWIEH OT OJHOW NEPEMEHHO;
MHOTOYJICH C HENBIMU KO3(PPHUIIMEHTaMU, KOPHU MHOTOWICHA; MPUMEHSIThH
JI€JIEHNEe MHOTOYJIEHA Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopeMy
Buera i perenus 3anay.

CBOOOJHO oOmEpUpOBATh MOHATHAMH: CHCTEMa JIMHEMHBIX YpaBHEHMI,
MaTpuLa, ONPENECIUTENIb MATpULbl 2 x 2 U €ro I'€OMETPUYECKUN CMBICI;
MCITIOJIB30BATh CBOMCTBA ONPENEIUTEISA 2 x 2 JIJIsl BBIYACIEHUS €r0 3HAYCHUS,
OPUMEHATh ONPENEIUTENH JJIsl PEIICHUsS CUCTEMbl JMHEHHBIX ypaBHEHUM;
MOJEIUPOBATh PEAIBbHBIE CHUTYallHH C TIOMOIIBIO CHUCTEMBI JIMHEWHBIX
YPaBHEHHUM, HCCIENOBATH IOCTPOEHHBIE MOJEIH C TNOMOINBI) MaTpULl U
ONPEIEIUTENICH, NHTEPIIPETUPOBATH ITOJYYEHHBIN pPE3yJIbTAT.

Hcnonb3oBaTh CBOWMCTBA JEHUCTBUA C KOPHSAMH JUIA HpeoOpa3zoBaHUs
BBIPAKCHUM.

BoInonHATh IpeoOpazoBaHus YUCIOBBIX BBIPAXKEHUM, COAEpKAILNUX CTETICHU
C pAllMOHAIBHBIM NTOKA3aTEIEM.

Hcnonb3oBaTh CBOMCTBa aorapupmMoB TUIS npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAXKEHUH.

CBOOOJHO OmeprpoBaTh MOHATHAMH: HppalOHANbHbIE, MOKAa3aTebHbIE U
gorapuMUYECKHe YpPaBHEHHUS; HAXOJUTh HUX PEIIEHUS C MOMOUIBIO
PaBHOCWJIBHBIX ITEPEXO0I0B WM OCYLIECTBIISAS IPOBEPKY KOPHEN.
[IpuMeHsATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (HOPMYJIBI 1JIs1 IPEOOpa30BaHUs
TPUTOHOMETPUUYECKHUX BBIPAKEHHIA.

CB0OOOJHO oOmepupoBaTh MOHATHEM: TPUTOHOMETPUUYECKOE YpPaBHEHUE;
OPUMEHATH HEOOXOAMMBbIE (QOPMYINBI ISl PELIEHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM.

MopnenupoBaTh peaibHble CHUTyalldd Ha S3bIKE anreOpbl, COCTaBJISATh
BBIPAXKEHUs, YPABHECHUS, HEPABEHCTBA MO YCJIOBHUIO 3aJa4yM, HCCIENOBATh
MOCTPOEHHBIE MOJIEJH C UCIIOIB30BAHUEM alllapaTa anreopsbl.

CBOOOHO OmepUpoBaTh MOHATHAMH: HppalloOHalIbHbIE, MOKa3aTelbHbIE U
jgorapu(MuyuecKre HEpPaBEHCTBA; HAXOAWTh HMX PELIEHUs C TOMOIIbIO
PaBHOCWJIBHBIX NIEPEXOOB.
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OcyuiecTBiATh OTOOp KOpPHEH TMpPU PEIIEHUU TPUTOHOMETPUUECKOTO
YpaBHEHHUS.

CBOOOIHO OIEpPUPOBATH MOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO;
OPUMEHATH HEOoOXoauMble (OPMYNBI JAJIi PEIICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.

CB0OOIHO ONEepUpOBaTh MOHATUSIMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUH U
HEPAaBEHCTB; PABHOCWIBHBIE CHCTEMBI M CHUCTEMBI-CIEICTBUSA; HAXOIUTh
pELIEHUs] CUCTEMBl U COBOKYIMHOCTEW PpalMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKAa3aTeJIbHbIX U JJOrapu(h)MHUUECKUX YPABHEHUN U HEPABEHCTB.

Pemate paluMOHAJIBHBIE, UppalrOHaIbHbIE, IIOKAa3aTelIbHEBIE,
jorapu(pMUUECKUe U TPUTOHOMETPUYECKHE YPABHEHHS M HEPaBEHCTBA,
coJiepKalye MOAYJIU U apaMeTphl.

[IpumeHsTh rpadguueckue METOIbI JIJIsl pELIEHUs] YPaBHEHUI U HEPABEHCTB, a
TaKXK€ 3a/1a4 C apaMeTPaMHU.

MogenupoBaTh peajgbHble CUTYyallUM Ha S3bIKE aireOpbl, COCTABIATH
BBIPAKECHHUSI, YPABHECHHUSI, HEPABEHCTBA U MX CHCTEMBI 10 YCIOBHIO 3a/1a4H,
UCCJIEIOBATh IMOCTPOCHHBIE MOJIEIN C HCIIOJIb30BAHUEM alllapara aiareopsl,
VMHTEPHPETUPOBATH NIOJyYECHHBIN PE3yJIbTaT.

@OyHkuuu U rpapuku

CB00OOIHO onepupoBaTh MOHIATHAMU: (HYHKIIHS, CIOCOOBI 3aaHus (QYHKIINH;
B3aMMHO OOpaTHble (QYHKIIMU, KOMMO3UIMA (QYyHKIUM; rpaduk (QyHKINY;
BBITIOJIHATH dJIEMEHTapHbIC MTpeoOpa3oBaHus rpaduKkoB PyHKITUH.

CB00OOJIHO OMEpHUPOBATH MOHATUSMH: OOJACTh OMpPEACICHUS U MHOXECTBO
3HaUYeHUU (DYHKIMH, HYTH (PYHKITUA, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA.
CB0oOOMHO oOmMEpUpOBaTH TMOHATUAMH: UYETHBIE W HEUYETHBIE (PYHKIUH,
nepuoguyeckue  (QyHKIUU, TPOMEKYTKM MOHOTOHHOCTH  (PYHKIIUH,
MaKCUMYMbl I MUHUMYMBbI (DYHKIIMH, HAHOOJIbIIIEE U HAMMEHbBIIIEE 3HAUCHNE
GyHKIIMM Ha TTPOMEKYTKE.

CB00OOMHO OomIepUpPOBATH OHATUSAMU: CTEMIEHHAs (PYHKITUS ¢ HATYpaIbHBIM H
IEJIBIM TTOKa3aTesieM, rpauK CTETIEHHON (PYHKIINY C HATYpadbHBIM U IIEITBIM
nokasarelieM; rpaguk KOpHs N-0i cTeNeHr Kak QyHKIMK 0OpaTHOW CTENeHU
C HATYpaJIbHBIM MTOKA3aTEIIEM.

OnepupoBaTh TMOHATHUAMU: JIMHCHHAS, KBaJpaTHYHAs W JPOOHO-TMHEHHAS
(GYHKIIUH; BBIOJIHATH JJIEMEHTApPHOE HCCIEIOBaHWE M TOCTPOCHHE HX
rpaduKoB.
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CB00OOIHO omepupoBaTh MOHATHUSIMH: TMOKa3aTelibHAas U JorapupmMuyeckas
GbyHKIMU, X CBOMCTBA U rpadMKH; UCIIOJIB30BaTh UX IpaUKU Il perieHus
YPaBHCHUU.

CB0OOOIHO OMEepUpOBaTh MOHATUSIMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTD,
OTIpE/ICIICHIE TPUTOHOMETPUIECKUX (PYHKITUH YHCIIOBOTO apTyMEHTA.
Hcnonp3oBate rpaduku GYyHKIUNA 70 HUCCIEAOBAHHUS MPOIECCOB U
3aBUCUMOCTEN MpHU pEHICHUH 3a7ad W3 JPYruX Y4YeOHBIX NPEIMETOB U
peaNbHOM KU3HU; BRIpAXKATh (POpMySIaMU 3aBUCUMOCTH MEXK/Ty BEIIMUNHAMMU.

11 kaacce
Yucaa v BLIYUCJICHUSA

CBOOOJHO oOmnepHpoBaTh MOHATUSAMHU: HATypaJIbHOE U ILEJIOE YHCIIO,
MHOXKECTBA HATypAJIbHBIX M LEJIbIX YHCEN; HWCIOJIb30BAaTh IPU3HAKU
nenuMoctr nenbix yncesr, HO nu HOK naTypaibHBIX yncen Uil pemeHus
3a/1a4, IpUMEHATh aAroput™ EBKnna.

CBOOOJHO oOmepupoBaTh MMOHATHEM OCTAaTKa IO MOJYJIO; 3alUChIBAThH
HATypaJbHBIE YMCIIA B PA3JIMYHBIX TIO3UIIMOHHBIX CUCTEMAX CUMCIICHUS.
CB0OOOIHO ONEpHpPOBaTH MOHATUAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMILJIEKCHBIX YKCENT; IPEICTAaBIATh KOMIUIEKCHBIE YUCIIA B aJIreOpanyecKon
U TPUTOHOMETPUYECKON (hopme, BBITONHATh apU(PMETUUECKHE OMEPALMH C
HUMU U U300pakaTh Ha KOOPJIAMHATHOM MIOCKOCTH.

DOyHKUMH U TPaPUKH

Crpouth rpadukyd KOMHO3UMUMU (PYHKIUH C MNOMOUIBIO 3JIEMEHTAPHOTO
VCCJIEIOBAHUS U CBOMCTB KOMIO3UIMU ABYX (DYHKIIMA.

Crpouth reomeTpuueckre o0O0pa3bl ypaBHEHHWH H HEPABEHCTB Ha
KOOPJMHATHOMW IMJIOCKOCTH.

CBoOOIHO omepupoBaTh MOHATUSIMHU: TpPAPUKA TPUTOHOMETPUUECKUX
byHKIU.

[TpumeHsaTh QYHKIUM AJI1 MOAEIUMPOBAHUA M HCCIEAOBAHUS pEaTbHbBIX
IIPOLIECCOB.

Hauaja MmaTeMaTn4eCcKoOro aHajau3a

CB0OOIHO OmEepHpOBaTH MOHATUAMU: apuPMeTHUEeCcKass U reoMeTpUuyecKast
nporpeccusi, OECKOHEUHO yObIBarollasi TIeOMETpUYEcKas IPOrpeccus;
JMHEHHBIM M SKCMOHEHIUANIbHBIA POCT, (OpMyNa CIOXKHBIX IPOLIEHTOB;
VMMETh IIPECTABIICHUE O KOHCTAHTE €.
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e licnonp30BaTh Hporpeccuu s peUIeHHs] pealbHbIX 3a7ad MPUKIAJHOTO
Xapakrepa.

e (CBOOOMHO oOmEpUpPOBaTh TMOHATUAMU: TOCIEIOBATEIBHOCTb, CIIOCOOBI
3aJaHusl  TOCJIENOBATENbHOCTEH,  MOHOTOHHBIE W OTPAaHUYCHHBIC
MOCJIEZIOBATEIbHOCTH; TIOHUMATh OCHOBBI 3apPOKICHHUS MaTeMaTHYECKOTO
aHaJIn3a KaK aHaJIn3a OECKOHEUHO MaJIbIX.

e (CB0OOOMHO oOmEpUpPOBaTh MOHITUSIMH: HEMPEPBIBHbIE (YHKIUU; TOYKH
pa3pbiBa rpaduka pyHKINN; aCUMOTOTHI rpaduka QyHKIIHH.

e (CB0O0OOJHO omepupoBaTh MOHATUEM: (YHKIUS, HEIPEpPbIBHAs Ha OTPE3KE;
IPUMEHATH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUI JIJIs peleHus 3a1a4.

e (CB0OOOMHO oOmepupOBaTh TMOHATUSAMHU: TIEpBasi W BTOpas MPOU3BOJHBIC
dbyHKIMU, KacaTelbHas K rpaduKy QyHKIIUH.

e BpUUCIATH MPOU3BOJHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMIIO3ULIUU
IByX (YHKIUH; 3HATh MPON3BOAHBIE TIEMEHTAPHBIX (QYHKITUH.

e lcnonb3oBaTh reOMETPUUECKUN U (PU3HYECKHUI CMBICT TPOU3BOJHOM IS
pelieHus 3a1ad.

e licnonp30BaTh MPOU3BOIHYIO AJI UCCIAEAOBAHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBL.

e Haxoauts HanbosbIIee U HANMEHbIIIEE 3HAUCHUs (YHKITUU HEMIPEPhIBHOW Ha
OTpE3KE.

e licnonp30BaTh MPOW3BOIHYIO JJIsI HAXOXKACHHWS HAWIYUIIero pPEIIeHUS B
NPUKJIATHBIX, B TOM YHCJE COLMAIBHO-d)KOHOMUYECKUX, 3aJadax, s
OTIpE/IEeTICHUS] CKOPOCTU M YCKOPEHHS MpoIliecca, 3aJaHHoro (Gpopmymnoi wimm
rpadukom.

e (CBo0OOAHO oOmepUpOBaTh MOHIATHAMHU: TEPBOOOpa3Has, ONPEACIEHHBIN
WHTETPaT; HAXOIUTh MIEPBOOOPA3HBIC MIEMEHTAPHBIX (PYHKIINIA U BEIYUCIATH
uHTerpan no gpopmyne Hetorona—IJleiiOHuna.

e HaxoauTts miomaay mwiockux Guryp u o0bEMBI T€J ¢ MOMOLIBI0 UHTETpaa.

e limMeTh mpencTaBieHWE O MaTEMaTUYECKOM MOJCIMPOBAHMU Ha TpUMEpe
coctaByieHust T PepeHITNATbHBIX YPaBHEHUN.

e Pemarh npukiagHbIe 337a4d, B TOM YHCJE COLHATIBHO-3KOHOMHYECKOTO U
(GU3MYECKOTO XapaKTepa, CpeCTBAMU MaTEMaTHIECKOTO aHaJIHN3a.

MHokecTBa M JIOTHKA

e (CBOOOMHO oOmMEepUpPOBaTH TMOHATHSAMH: MHOXECTBO, OTEpalliu  Haj
MHO>KECTBaMHU.

e licnonp30BaTh TEOPETHUKO-MHOXKECTBEHHBI —ammapar il  ONUCAHMS
pealibHbIX MPOLIECCOB U SIBICHUMN, MPU PEUICHUH 3a/1a4y U3 JPYTrUX yueOHBIX
IPEIMETOB.
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e (CB00OOAHO OMNEpUpOBaTh MOHATUAMM: OMpEJEICHUE, TEOpEeMa, ypaBHEHUE-
CJIE/ICTBHE, CBOWCTBO MAaTEMaTHYE€CKOro OOBEKTa, JOKa3aTelbCTBO,
PaBHOCUJIbHBIE YPABHEHUS U HEPABEHCTBA.

COAEPKAHUE YYEBHOI' O KYPCA
Yucia 1 BBIYMCICHUS

Panmonaneupie uyucna. OOBIKHOBEHHBIE M JECATUYHBIC IPOOU, MPOLICHTHI,
OeckoHeuHble mepuoguueckue apobu. [lpumenenue npoOGeil M NMPOLEHTOB s
pelIeHUs TPUKIaJIHbIX 3a7a4 U3 Pa3JINYHbIX OTpaciiell 3HAHUW U PEANIbHOW KU3HH.

JleiicTBuTenpHBIE 4ucia. PanuMoHanbHBlE W UpPpPALMOHAIBHBIE YHCIIA.
Apudmernueckre  omnepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMU.  Moayib
JNEHUCTBUTEILHOTO YUCHA U €ro cBoicTBa. [IpuOnmkEHHbIE BBIYUCICHUS, TIPABUIIA
OKPYTIJICHHSI, PUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ wmenbiM TmokasareneMm. buHom Herorona. Hcnonbs3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTENBHBIX YNCEN ISl PELLICHUS TPAKTUUYECKUX
3a]1a4 ¥ NPEJCTABICHUS JaHHBIX.

ApudpmeTnueckuil KOpeHb HaTypajIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C panMOHAJIBHBIM IIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C
JEHUCTBUTEIBHBIM MOKA3aTEJIEM.

Jlorapupm umcna. CpoiictBa norapudma. JlecsiTuuHble W HaTypajdbHbIE
JorapuMsl.

CHHYyC, KOCHMHYC, TaHI'€HC, KOTaHI'€HC YHWCJIOBOIO apryMEHTa. APKCHHYC,
aApPKKOCHHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa H TOXIECTBEHHbIE MpeoOpa3oBaHUsl. YpaBHEHUE, KOPECHb
ypaBHEeHUs. PaBHOCWIbHBIE YpaBHEHMSI M YpaBHEHHS-CIEACTBUA. HepaBeHCTBO,
pEILICHNE HEPABEHCTRBA.

OCHOBHBIE METOJIBI PEIICHUS TEBIX U IPOOHO-PAIMOHATILHBIX YPaBHEHUN U
HEPaBEHCTB. MHOTOYWICHb OT OJHOW MNEpeMEHHOMW. JleneHue MHOrodjeHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHoOTou1IeHb!I ¢ 11ebIMU KO3 DUTTIEHTAMHU.
Teopema Buera.

[IpeobpazoBaHus YKCIIOBBIX BBIpAXKEHUN, COACPIKAIINX CTETICHU U KOPHHU.

NppaunonansHblie ypaBHeHUsA. OCHOBHBIE METOAbI PEIICHUS UPPALIMOHATIBHBIX
YPaBHEHHUM.
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[Toka3aTtenbHble ypaBHEHUS. OCHOBHBIE METOJbl PELICHHs MOKAa3aTeIbHBIX
YPaBHCHUU.

[TpeoOpa3oBanHue BbIpaXEHU, COEPIKALUX JOrapru(pMBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METOJIbI peuieHus
Jorapu(pMUUECKUX YpaBHEHHI.

OcHoOBHBIE TPUTOHOMETPUYECKHUE (bOopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellleHre TpUroHoOMETpUYECKUX YPAaBHEHUM.

Pemienne cucreM JNMHEHWHBIX YpaBHEHUMU. Marpuiua CHCTEMBI JIMHEWHBIX
ypaBHeHUN. OnpeneauTens MaTpULbl 2X2, ero FreOMEeTPUUYECKUN CMBICI U CBOWCTBA;
BBIYMCIICHHE €T0 3HAYEHUs, IPUMEHEHUE ONPENCIUTENs I PELICHUS CHCTEMBI
JUHENHBIX ypaBHEHUM. PemeHue NpuUKIagHbIX 3a1a4 C IOMOIIBIO CHUCTEMBI
JMHEWHBIX YpaBHeHUU. MccnenoBanme noCTpOCHHOW MOAENH € TOMOIIBIO MaTPHIL
Y OIIPEACIUTENEH.

[TocTpoeHne maTreMaTUYECKUX MOJEIEH PEAJTbHOW CHTYallud C TOMOUIBIO
YPAaBHEHUM W HEPABEHCTB. lIpruMeHeHHe ypaBHEHUN M HEPABEHCTB K PEIICHUIO
MaTeMaTUUYECKUX 3a/1a4 U 33/1a4 U3 pa3IMuHbIX 00J1acTeil HAyKU U pealbHON KU3HU.

DOyHKUMH U TPaPUKH

OyHKusA, cnocoObl 3amaHus (QyHkuuU. B3anMHO oOpaTHblE (YHKLHU.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMeHTapHble MpeoOpa3oBaHUs
rpa@ukoB GyHKIHIA.

OOusacTh omnpeneneHrus U MHOXECTBO 3HaueHuM (yHkumu. Hynu ¢yHxuumu.
[TpomexxyTku 3HakomocTosiHCTBA. UETHbIe U HeuéTHbIe QyHKmu. [leproauyeckue
¢ynkun. IlpomMexxyTku MOHOTOHHOCTHM (PyHKUMH. MakCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbospiiiee u HauMeHblee 3HaueHus PyHKIIMN Ha IPOMEXKYTKE.

Jluneiinasi, KBajgpaTuyHas W JAPOOHO-TMHEHHAs (PYHKIUU. DJIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpaUKOB.

CreneHHast pyHKIMSI C HATYpaJIbHBIM U II€JIbIM ToKa3areneM. E€ cBolicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0i CTENEHU KaK (yHKIMH OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast U jorapudmuueckas (PyHKIIMM, WX CBOWCTBA M TpaduKu.
Hcnonp3oBanue rpadukoB GyHKIHMA 71 pEIIeHUs YpaBHEHUH.

TpuroHomeTpruyeckas OKpPYKHOCTb, OINpPEIEIECHUE TPUTOHOMETPUUYECKHUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAJIbHBIE 3aBUCHUMOCTM B pEAIbHBIX IMpoleccax | SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEH.

Hauaja MmaTeMaTH4eCcKOro aHajau3a
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[TocnenoBaTenbHOCTH, CIOCOOBI 3a4aHUS IMOCJIEIOBaTeEIbHOCTENH. Merton
MaTeMaTUYECKOW MHAYKIUHA. MOHOTOHHBIE U OTPAaHUYEHHBIE MTOCIEN0BATEIbHOCTH.
Hcropusi BO3HMKHOBEHHUS MAaTEMaTUYECKOTO aHalu3a Kak aHalin3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTpudeckas mporpeccuu. beckoneuno yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
IIpOrpecchui. JINHEMHBIN U SKCITIOHEHIMAIBHBIN pocT. Yncno e. opmyiia CI0KHBIX
npoLeHTOB. Mcnonb30BaHWEe TIPOrpeccHy U PELICHUS peajbHbIX 3a1ad
MIPUKIIATHOTO XapaKTepa.

HenpepoiBable ¢GyHKIMM M WX CBoiicTBa. Touyku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkuui. CBoicTBa (YHKIMIA HENPEephIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUISl PELICHHMS HEPAaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKUMNA 1S pelieHus 3a1ay.

[lepBas u BTOpas mpous3BoHbIe PyHKIMH. OnpeneneHne, TeOMETPUIECKUN 1
(U3MYECKUI CMBICI TPOU3BOAHON. Y paBHEHUE KAcATENbHOM K Tpa@uKy (PyHKIUU.

[TpousBogHble  3neMeHTapHbIX  QyHkOui.  [IpousBomHas  cymmsl,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIHUH.

MHoskecTBa M JIOTHKA

MHOk€eCTBO, omepanuu HaJl MHOXECTBAMM W HMX CBOMCTBa. Jlnarpammbl
Ounepa—Benna. [IpuMeHeHHEe TEOPETUKO-MHOXKECTBEHHOIO ammapara s
OMHUCAHUS PeaJbHbIX MPOIECCOB W SIBICHUM, MPU PEIICHUU 3aJady U3 JIPYTUx
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MAaTeMAaTHUYECKOTO OOBEKTa, CIEACTBUE,
JI0Ka3aTeIbCTBO, PABHOCUJIbHBIC YPABHEHHS.

Yuca v BIYMCICHUSA

Hatypanehbie u nensle yncna. [IlpumeHeHne npusHaKoOB AEIMMOCTU LEIbIX
yucen, HO/[ u HOK, ocratkoB mo moxaymto, anroputma EBKIMIa ais pemieHus
3a/1a4 B LEJIBbIX YUCIIAX.

KomniekcHble umcna. AnreOpandeckass U TpUTOHOMETpHuYeckas (HOpPMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTndyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yuciaMu. M300pakeHue KOMITJIEKCHBIX YHCET Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHu U3 KOMIUIEKCHOTO uucia. [I[pumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHMs U HEPABEHCTBA
CucrtemMa 1 COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI

N CUCTCMBI-CIICACTBUS. PaBHOCHIIBHBIE HCPaBCHCTBA.
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OT1Oop  KOpHEH  TPUTOHOMETPUUECKUX  ypPaBHEHHH C  TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PernieHre TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIE ~METO/ABl pEUICHMs] IOKa3aTeIbHBIX U  JIOrapu(MUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METO/Bl PEUIEHUSI CHCTEM M COBOKYMHOCTEW pPALMOHAJIBHBIX,
UPpaAIMOHATIbHBIX, TOKA3aTEIbHBIX U JJOTapU(PMHUUECKUX YPaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpuMeHeHne ypaBHEHM, CHCTEM U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX
3a]a4 U 33/1a4 U3 pa3iIMyYHbIX 00JaCTe HAYKU U peasIbHOM )KU3HU, UHTEPIpETaLUs
IIOJIyYEHHBIX PE3YyJIbTATOB.

@OyHkuuu U rpadpuku

I'padpux xommosuuuu QyHkuuid. ['eomerpuyeckne o0Opas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpuyeckue GyHKINH, UX CBOMCTBA U IpapUKy.

['padmueckue MeTONbl peUICHUs ypaBHEHUN W HepaBeHCTB. I 'paduueckue
METO/IbI PEIICHUS 3a1a4 C IapaMETPAMH.

Hcnons3oBanue rpadukoB (QYHKIUNA 718 HUCCIEIOBAaHUSI TMPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPH PEUICHUW 3aady U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOM KU3HHU.

Hauana MaTeMaTH4eCKOro aHaIn3a

[IpumeHenne nMpoOu3BOJHON K MCCIIEOBAaHUIO (QYHKIIMI HA MOHOTOHHOCThH U
sKcTpeMyMbl. HaxoxaeHre HanbobIIero 1 HAMMEHBIIET0 3HAYCHU N HEeTIPEPhIBHON
GyHKIIUM Ha OTpPE3Ke.

[IpumMeHeHne TPOU3BOJHOM JUISl HAXOXKICHMS HAWIY4dIIEro pEIICHHs B
NPUKIIAHBIX 3a/adax, Uil ONPENCIIEHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3a1aHHOTO (hOpMYJION Ui rpaduKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TiepBOoOOpa3HbiX. IlepBooOpas3Hbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoXIeHUs TEPBOOOPAZHBIX.

HNuTterpan. 'eomeTpuyeckuid CMbICH UHTETpalia. Berauciaenne onpeaeaéHHOro
uHTerpana no Gopmyne Hetorona—JleiiOnuna.

[IpumeHeHne wWHTErpana Ui HAXOXKICHUS IUIONIaJed IUIOCKUX Guryp u
00BEMOB T€OMETPUUECKUX TEll.

[Ipumepsl pemeHuit nuddepeHanbHbIX  ypaBHEHUN. MaremaTudeckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHInaTbHbIX
YPaBHEHUM.
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TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

(MO rOJAM OBYYEHUAA)
10 kaacce (136 )
Ha3zBanue pa3zgesna OcHoOBHoOE coaep:xaHue OcHOBHbBIE BH/IbI

(TembI) paszaesa (Tembl) AeATEJIbHOCTH
(KOJIMYeCTBO YaCOB) 00y4arImuxcs
MHoxecTBO HarypanbHeie u nensie OnepupoBartnb
AeHCTBUTEIbHBIX qacIa. MOHATUAMMH:
qnce. llpnmenenue HaTypajdbHOE U LEJI0e
MHOT04JIeHbI. [IpU3HAKOB ACTUMOCTH | yyeqo, MHOKECTBO
PanuonaabHbIe nensix yucert, HOI v HOK, | yarypanpneix u nemsix
ypABHEHHsI 1 OCTaTKOB MO  MOIYIIO, | yycer.
HepaBeHCTBA. anroputva  EBKmza M| Penonbiosats

CucreMbl JJHHEHHBIX

YPaBHEHHMH
(184)

pemicHus 3aga4d B LCJbIX
quciaax

MHoO)kecTBO, onepanuu
HaJl MHOXECTBAMHU H HX

CBOWCTBA. JlnarpamMmel
Diinnepa—BenHa.
IIpumeHeHne  TEOPETUKO-

MHO’KECTBEHHOTO aIlmapara
JUISL pEIIeHUS 3a/1au.
PammmonaneHble 4ucCia.
OOBIKHOBEHHBIE u
1poow,
OCCKOHEYHEIC

JCCATUYIHBIC
IIPOIICHTEI,

TpoOH.
npobeir
NPOIEHTOB I PCIICHHUS

MIEPUOIUYECKUE
IIpumenenue

IMPUKIAAHBIX 3aaa4.

JlenCTBUTEBHBIE
yucaa. PanuoHanabpHble U
HppALMOHATbHBIC Yyucla.
Apudmernueckue
orepanuu C
NEeUCTBUTEIbHBIMU
YHCJIaMHU. Monyinb

JICUCTBUTEIBHOIO 4YHCIA H

NPU3HAKHA  JICJTUMOCTHU
LIEJIBIX YHMCEN; OCTaTKU
no wmoaymwo; HOJI wu
HOK HaTypaJIbHBIX
YHCElT, AITOPUTM
EBknupma ans pemeHust
3aja4.
3anucbiBaTh

HaTypaJibHbIE 4YHCJIa B
Pa3IMYHBIX
MO3UIIMOHHBIX CHCTEMAX

CUMCIICHHA

Hcnoan3oBarsb
TEOPETUKO-
MHO>KECTBEHHBIN
amnmapar sl ONUCAHUs
xoJ1a penieHus
MaTeMaTUYEeCKUX 3ajad,
a TaKXke  peaJbHbIX
MPOLIECCOB U SIBJICHUU.

OnepupoBarthb
MOHATHSIMH.
pallMoOHAJIbHOE  YHUCJIO,

OecKoHEeYHas
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ero CBOMCTBA.
[TpubamxEHubIC
BBIYMCIICHUS, npaBuiia
OKPYTJICHHS, TPUKUAKA U
OIlCHKAa pe3yabTara
BBIYHMCJICHUH.

OcHOBHBIC METOIBI

pelIeHUsI 1eJIbIX U JPOOHO-
palMOHANIBHBIX ypaBHEHUU
1 HEpaBEHCTB. MHOTOWJICHBI
OT OJIHOM TNEPEMEHHOM.
JleneHue MHOroujeHa Ha

MHOTOWIEH C  OCTaTKOM.
Teopema besy.
MHOrousieHbl C  ILEJIbIMU
ko3pdunmnentamu. Teopema
Buera.

Pemenue CUCTEM
JIMHEWHBIX YPaBHEHHUM.
Marpuna CHUCTEMBI
JIMHEWHBIX YPaBHEHHU.
Onpenenuresnb MaTpHIIbI
2X2, €ro TeOMETPUYECKUI
CMBICII 5 CBOMCTBA;
BBIYMCJICHUE €T0 3HAYEHUS,
MPUMEHEHUE OMPEACIIUTEIIS
JUIi  PEIICHUS]  CUCTEMBI
JIMHEWHBIX YPaBHEHHU.
Pemenune IIPUKIaTHBIX

3a7a4 C IOMOIIBIO CUCTEMBI
JIMHENHBIX YPABHEHUN

nepuoandecKkas JapoOb,
MIPOLICHTHI;
HMppalroHaIbHOE u
JICUCTBUTEILHOE YHCIIO;
MOJIyJIb
JIEUCTBUTEIIBHOTO
yHucla, HMCH0Jb30BaTh

3TU  TOHATUS  TIpHU
MIPOBEIACHUN

pacCyX ICHUI 51
JI0Ka3aTEIbCTB,
NPUMEHATh JIpoOou U
MPOLICHTHI JJIs1 PEIICHUS

MNpUKIaAAHBIX 3aJa4 MH3

pa3IMYHBIX  OTpacieu
3HAHWM UM  peajbHOMU
KU3HU.
HUcnoas3oBarb
NPUOJIMKEHHBIE
BBIUHCIICHUS, [paBUJIA

OKPYIJICHHS, TPUKHUIKY
U OLEHKY pe3yibpTara

BBIYMCJICHUH.
IpumensaTs
pa3IuYHbIE METObI
peLIeHUs
palMOHATIBHBIX 5

JTpOOHO-paIMOHATIBHBIX
YpPaBHEHHI; a TaKke
METOJ] MUHTEPBAJIOB JIs
pelIeHUs] HEPABEHCTB.
OnepupoBarthb

MOHSATUSIMM MHOTOYJICH
OT OJIHOM MEPEMEHHOM,
€ro KOpHU; NMPUMEHSITh
JICJICHUE MHOTOYJICHA Ha
MHOTOYJIEH C OCTaTKOM,

teopemy be3y u reopemy
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Buera mis pemenus
3aja4.

OnepupoBarnb
NMOHATHSIMHU. CHUCTEMa

JVHEWHBIX ypPAaBHEHH,
MaTpulia, ONpeeIUTENb
MaTpHUIIbI.
Hcnoan3oBarsb
CBOMCTBA OIpPEICIUTENS
2X2 s BBIYUACIICHUSA

cro 3Ha4YCHU,
NPUMEHATD

OIpCACINTCIIN I
PpELICHUA CHCTEMBbI

JIMHENHBIX YPABHECHUM.
MopenupoBarhb
peallbHBIE CUTyallUu C
IIOMOLIBIO CUCTEMBI
JVMHEWHBIX ypPAaBHEHH,

HCC/IeA0BATH
ITIOCTPOECHHBIE MOJIENN C
MIOMOIIBI0 MaTpull U
ONPEAEIUTEIIEH,
HHTEPIPETU-POBATH
MOJIyYEHHBIN PE3yJIbTAT

ApudmMeTudecKui
KOPEeHb N-0M CTeINeHM.

(10 )

Apudmernueckuii
KOpPEHb HaTypaJIbHOU

CTEIEHU U €r0 CBOMCTBA.

IIpeobpazoBanms
YHUCJIOBBIX BBIPAKCHUU,
CoAEpXKallMX CTENEHU W

KOPHH.
CpoiictBa U  rpaduk

KOpHA N-OM CTEINECHU Kak

byHKIIUN

CTCIICHN C HAaTypaJIbHbIM

oOpaTHOM

IIOKAa3aTCJICM

®opMyJIHpPOBaThH,
3anMCbIBAaTh B
CHUMBOJIMYECKOM
¢dopme 1 MCHONIBL30BATH
CBOWMCTBA KOpHA N-0H

CTENIEHU LISt
peoOpa3oBaHus
BBIPAKCHUM.

Crpourn rpadux

byHKIMA KOpHS N-OH
CTENEHU KakK oOpaTHOU
JUIst QYHKIIUHM CTETIEHHU C
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HaTypaJbHbIM

MoKasaTeyiem
Crenennas pyHkumus Crenenp ¢ 1enbIM OnepupoBarthb
(16 u) MIOKa3aTeJIeM. bunowm | noHssTHAMM: QYyHKIIHS,
HproToHa. CIOCOOBI 3a1aHus
byHKINM, B3alMHO
Crenenb c
oOpaTHbIe byHKIUH,
paImoHAIBHBIM .
. KOMITO3UIIMS  (DYHKITHIA,
nokasaTeseM U e€ CBOMCTBA.
rpaduk byHKIUH,
CrenenHast QyHKUIHS
. 00JacTh ompeeseHus 1
E€ cBoiicTBa u rpadux .
MHOKECTBO  3HAYCHHI
HppaiyoHanbHbie GyHK1IMY, HYJIU
YpaBHEHUS. OcHoBHbIe | QYHKLIHUH, MTPOMEKYTKH
METO/IbI pelIeHns | 3HAKOMOCTOSHCTBA,
UPpALMOHATBHBIX JUHEHas,

ypaBHeHUW. PaBHOCHIIbBHBIE

nepexoasl B PEIICHUU
HUppAIMOHATBLHBIX
YPaBHECHUM.

OcCHOBHBIC METOIbI

pEIICHUs] HPPaAIMOHATBHBIX
HEPABEHCTB.

KBaJlpaTU4Hasi, JPOOHO-
JUHEWHAas W CTENEeHHas
GyHKLIHH.

BbInoiHATH
AJIeMEHTapHbIE
npeodpa3zoBaHus
rpadukoB QyHKIIHIA.

DopmyaupoBaTb |
WTIOCTPUPOBATh
rpa¢u4YecKu CBONCTBa
CTENEHHOW (PYHKIUU.

Breipaxars
popmynamu
3aBUCUMOCTH MEXIY
BEJIMYMHAMM.

3HaTh ompeaeseHue
U CBOWCTBA CTEIEHU C

HEeJNbIM  TOKa3aTelieM;
noaxoasmyo  dopmy
3aIncu

I[GﬁCTBHTGJ'IBHBIX quCeila

JJLA PCUICHUA
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MMPAaKTUYCCKUX 3aaa4d U
MMpCACTAaBJICHUA TaAHHBIX

DopMyIMPOBATH
omnpeeJeHue CTEIIEHU C
palOHAIIbHBIM
MTOKA3aTEIIEM.

BreI10SHATH
npeoOpa3oBaHUs
YUCJIOBBIX BBIPAXKEHUM,
COZIEpIKaIlUX CTENEHU C
palMOHAIBHBIM
MOKA3aTEeIIEM.

Haxoaurh pemenus
UpparmoHaIbHbIX
YPaBHEHUM C MOMOIIBIO
PABHOCHUJIBHBIX
Mepexo0/i0B W
OCYILECTBIISISI TTPOBEPKY
KOpHEH

Pemarp
uppaluoHaibHbIC u
KOMOMHUPOBaHHbIE
HEpPaBEHCTBA, Cc
MTOMOIIIBIO
PaBHOCHJIBHBIX
MEPEXOJIOB.
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IHoka3zaTenbHasn IToka3zarenbHas HUcnoab3oBarh
bynkums. bynkuus, e€ cBOMCTBa U | HM(PPOBBIE  PpecypChl
Iloka3aTe/ibHbIE rpadguxk.  Hcnonws3zoBaHue | s MOCTPOEHUS
YPABHEHUSIN rpaduka  GyHKIUM Ui | TpaduKa MOKa3aTeIbHOM
HepaBeHCTBA pEIIeHs YPaBHCHHM. GyHKIUHA ¥ U3ydeHus e
(20 v) [TokazareabHbBIC CBOWCTB.
YpaBHEHUH. OcCHOBHbIE HaxoauTs pemenust
METO/IbI penieHus MOKa3aTeJIbHbIX
IIOKA3aTEJIbHBIX YPABHEHUN | YPaBHEHUU
IIpumMeHATH
OcHOBHBIE METO/IbI .
CBOMCTBa
pEIIeHHs] TTOKa3aTeNIbHbIX U .
MOKa3aTeTbHON
HEPaBEHCTB. .
(GyHKUMIA K pEHICHUIO
I'paduueckue meTombl
MOKa3aTeIbHBIX
pelleHusl MOKa3aTeIbHBIX H
5 HEPaBEHCTB.
aBHEHUI U HEPaBEHCTB
P P O6ocHoBaTH
PaBHOCWJIBHOCTD
IIEPEXOO0B.
HUcnoab3oBatrb
rpaduyecKrue METOIbI U
CBOICTBA BXOJISIINX B
ypaBHEHUE WIH
HEpaBEHCTBO (QyHKUUN
JJIs pelIeHus 3a7a9u
Jlorapudpmuueckas Jlorapudm YHCa. J1aBaThb
(pyHKIUs. CaoiicTBa norapudmMa. | onmpeaeeHue
Jlorapugpmuyeckue JlecATHYHbIE u | norapudma 4uCIIa;
yYPaBHEHUsI
HATypaJbHbIE JIOTapU(MBI. | JECITHUYHOTO u
u Jorapupmuyeckue oeob
eoOpa3zoBaHue HATYpaJIbHOT
HepaBeHCTBa peobp M 0
(21 ) BBIpOXEHHUH, CcoJepKalux | jorapudma.
Jgorapudmel. Hcnoab3oBath
Jlorapudmuueckas CBOMCcTBa JorapupMoB
byHkuus, e€ CcBOWCTBA W | yisi  MpeoOpa3oBaHUS
rpaduk.  Hcmonws3zoBaHue | JorapuMUYECKUX
rpaguka  GYyHKUMHA  AJI | BBIpQKEHH.
peleHus: ypaBHEHUH. Crpoutsb rpadux
Jlorapupmuueckue aorapupMuIecKon
YpaBHEHMUS. OcHOBHBIE | PYHKIIMU KaKk OOpaTHOM
METOJIbI pEelIeHUs | K TMOKa3aTeIbHOW U
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JorapupMUYECKUX
ypaBHEHUI. PaBHOCWIIBHBIE

nepexoipl B pEIICHUU
JorapuMUYECKAX
YpaBHECHUU

OcHOBHBIE METO/IbI
pereHus
JorapuMAYECKAX
HEPaBEHCTB.

I'paduueckue meTo bl
peleHus
JorapuMHUIECKUX
ypaBHEHUHN U HEPABEHCTB

HCIIOJIb30BaTh CBOMCTBA
norapupMuIecKon
byHKUMKA U1 pelieHus
3a7ad4.

Haxoaurb peneHus
JorapuMUYECKAX
YPaBHEHHUU C MOMOIIBIO
PaBHOCHJIBHBIX
MEPEX0/I0B
OCYILECTBIISISI TTPOBEPKY

NN

KOpHEU

IHpumenars
CBOMCTBA
JorapupMuyIeCcKou
(GYyHKIMM K pELICHUIO
JorapuPpMUIECKUX
HEPaBEHCTB.

O06ocHoBaTH
PaBHOCUJIBHOCTD
IIEPEXOOB.

Pematnb
KOMOMHUPOBaHHbBIE
HEpaBEHCTBA, Cc
MOMOILBIO
PaBHOCHJIBHBIX
IEPEXOOB.

HUcnoab3oBath
rpaduyeCcKue METObI U
CBOICTBA BXOJISIINX B
YpaBHEHHE WIH
HEpaBEHCTBO QYyHKUUN
JUISL pEIICHUs 3aa4u
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Cucremsl Cucrema U OnepupoBarnb
PAllHOHAIbHBIX, COBOKYITHOCTh YPABHCHUI. | HOHATHSMHU: CUCTEMA U
HPPALNOHAIbHBIX PaBHOCUIIBHEIE COBOKYITHOCTB
NMOKAa3aTeJbHbIX U CUCTEMbl M CHUCTEMBI- | ypaBHCHUI u
JorapupMuYeCcKuX CJIEICTBUSI. HEPABEHCTB;  pElICHUE
YPaBHeHUH OcHOBHBIE METO/bI | CUCTEMBI 15R10
(12 9) peLICHUS CHUCTEM U | COBOKYITHOCTH;
COBOKYITHOCTEU PABHOCHJIBHBIE CHCTEMBI
palMOHAJIBHBIX, U CUCTEMBI-CIICJICTBHUSI.
UppalMOHAIbHBIX, Haxoaurs pemeHus
MOKA3aTEIbHBIX U | CUCTEM u
JorapuPpMUIECKUX COBOKYITHOCTEH  IIEJBIX
ypaBHECHUIA. pallMOHAJIbHBIX,
[Ipumenenue UppaluoHaIbHBIX,
YpPaBHEHHH, CHCTEM  H | HOKa3aTEIbHBIX U
HEPaBEHCTB K PEUICHUIO | JorapuMUYECKUX
MaTeMaTUYECKUX 3a7ad | | ypaBHEHUU u
3a1a4 u3 Pa3JIMYHbBIX | HEPABEHCTB.
obJlacTeil HayKu U pealibHOU IIpumensaTs
YKU3HU, WHTEpIIpETalnsl | CACTEMbl YpPaBHEHUM K
MOJYYEHHBIX PE3YJIbTATOB | PEIICHUI0  TEKCTOBBIX
3aJlady U3 PA3IUYHBIX
oOnmacTelt  3HaHWA U
peabHOU KU3HU,
HHTEPNPEeTHPOBATH
MOJTYYEHHBIC PEIICHUS.
HUcnoab3oBars
urdpoBbie pecypcbl
Tpuronomerpuuyeckue Cunyc, KOCHUHYC, J1aBaThb
BbIPAKeHUA U TaHFEHC U KOTAHTEHC | ONpeJeJieHNsl CHUHYCa,
YPABHEHUs YHUCJIOBOTO apryMeHTa. | KOCUHyCa, TaHIe€HCa W
TpuroHomerpudeckue | ADKCUHYC, apKKOCHHYC M | KOTAaHT€HCA YHUCJIOBOTO
HepaBeHCTBA apKTaHTeHC YUCJIOBOTO | apryMEHTa; a TakKxke
(37 u) apryMeHTa. apKCHHYycCa,
Tpuronomerpruueckasi | apKKOCHHYcCa u
OKPY)KHOCTb, OIPEJIECTICHUE | apKTaHT'€HCa YuCIa.
TPUTOHOMETPUUECKUX IIpuMenaTs
OCHOBHbBIE
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byHKUMi YUCJIOBOTO | TPUTOHOMETPHUYECKHUE
apryMeHTa. bopmybl TUTSL
OcHoOBHBIE npeoOpa3oBaHus
TPUT'OHOMETPHICCKHUE TPUTOHOMETPUYECKUX
dopmyisl. [IpeoOpazoBanue BBIPAKEHHIA.
TpHFOPiOMGTpPI‘-ICCKHX paMenaTs
BBIPAKCHUM. Pemenne (bopMyJIBI
TpHFOHOM?TqueCKHX IPHIOEOMETPHE s
YpaBHCHUHA peneHus OCHOBHBIX
Ot60p KopHel | THIIOB
TPUTOHOMETPUYECKUX TPUIOHOMETPHUICCKUX
YpaBHEHMH C  TOMOIIbIO | YPABHCHUM
TPUTOHOMETPUYECKOU Pemars
OKPYKHOCTH. TPUTOHOMETPUYECKHUE
Pemenne YpaBHCHUA u
TPUTOHOMETPUYECKUX OCYIIECTBIIATD oTOO0p
HEpPaBEHCTB KOpPHEW C MOMOUIBIO
TPUTOHOMETPUYECKOU
OKPYXHOCTH.
IIpuMeHsaTs
(bopMyIbl
TPUTOHOMETPUU TUISt
peLIeHUs OCHOBHBIX
THUIIOB
TPUTOHOMETPUYECKUX
HEPABEHCTB.
IHoBTOpEHME, OcHOBHBIE MIOHATHSA IIpuMmensaTs
00001IeHMe, Kypca anreOpsl W Hadal | OCHOBHBIC TIOHSTHS
CHCTEeMATH3alUA MaTEeMaTUYeCKOro aHajau3a | Kypca anreOpbsl U Haval
3HAHUH 10 xiacca, 0000IlIeHHE U | MATEMATHYECKOTO
(2 9) CUCTEMaTHU3alus 3HAHUU aHanmu3a I PpEeLICHUs

3aad = M3 peallbHOM

JPyTuX
IIKOJIBHBIX Hpe)lMeTOB

KHN3HU n
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11 xnacc (136 4)

Ha3Banue pasaena
(TeMbl)
(KOJIM4€eCTBO YaCOB)

OcHOBHOE coep:KaHue
pa3jaesia (TeMbl)

OcHOBHBIE BH/IBI
IeATeJHLHOCTH
00y4aroImuxcs

DOyHKUMH U TPaPUKH.
(12 v)

CIIOCOOBI

byHKIUH.
oOpaTHBIC

OyHKIMA,
3aIaHus
B3aumuo
GyHKIUN. Kommo3unus
(GyHKLIHA. I'paduxk
byHKUUA. DIEeMEHTapHbIe
npeoOpa3zoBanus TrpaduKoB
byHKIMA.

OGnacte omnpeneneHus

U MHOXXECTBO 3HAUCHUH

¢bynkunn. Hymm dyHKmm.
[IpomexyTkn
3HAKOIIOCTOSHCTBA. YETHBIE
U HeuéTHble  (QYHKIUH.
[lepuoanueckue QyHKIUU.
IIpomexyTku
MOHOTOHHOCTH  (DYHKIIMH.
MakcuMyMbl U MUHUMYMBI
¢bynkunu. Haubonpee u
HauMEHbIIIEe 3HAYEHHE
GyHKIMM Ha TPOMEKYTKE.
JIuHelinas,

KBagpaTU4yHass W ApOOHO-

JIMHEWHAs (GyHKUHUU.
DJIEMEHTApHOE
UCCJIEI0BaHKE u

MOCTpOEHUE TPadUKOB ITUX
byHKITHIA.

OnepupoBartnb
NOHATUAMM: (PYHKIIHS,
CIOCOOBI
byHKINH,
oOpaTHBIC

3alaHus
B3aUMHO
dyHKMH,
KOMMO3UINS  (QyHKITHH,
rpaduk byHKIMH,
00JIacTh OIpeAeNieHUus U

MHOKECTBO  3HAUEHUM

byHKIIMH,
(GyHKUHH, TPOMEKYTKU

HYJIH

3HAKOIOCTOSIHCTBA;
JIMHEHHAs,
KBaJlpaTuyHas, JIpOOHO-
JUHEWHAas W CTEleHHas
byHKINH.

BbinogHATH
AJIEeMEHTapHbIE
npeodpa3zoBaHus
rpadgukoB QyHKIIHIA.

3HaTb M yMeThb
A0KA3bIBATh YETHOCTH

Uiu HEYETHOCTH

byHKIMH,
NEePUOIUYHOCTb
byHKIMH,
IPOMEKYTKH

HAaXOIUTh

MOHOTOHHOCTH

(bYyHKIIUM, MAKCUMYMBI U
byHKINH,
HauOobIIee U

MHUHHUMYMBI

HAaMMCHBIIICC 3HAYCHHC

byHKIIUN
MIPOMEKYTKE.

Ha
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DopmyaMpoBaTH |
WIIOCTPUPOBATH
rpaguyecku CBOICTBa

GbyHKITHA.

Tpuronomerpuyeckue TpuronoMmerpuuyeckue Ucnoan3oBarh
byskunmn byHKUIMHU, WX CBOWCTBa U | MU(GpPOBbIE  pecypcChl
(16 v) rpaduky. JUISt MOCTPOCHUS
Ot60p KOpHEH | rpaukoB
TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX
YpaBHEHUH C MOMOIIbBIO | PYHKIMU U U3YUEHUS UX
rpadukoB CBONCTB.
TPUTOHOMETPUYECKUX Pemats
byHKUIMHA TPUTOHOMETPUUECKUE
Pemenne YpPaBHEHHUS U
TPUTOHOMETPUYECKUX OCYUIECTBJISITH  OTOOpP
HEpPaBEHCTB C IIOMOILBIO | KODHEH C TOMOIMIBIO C
rpadukoB ITOMOUIBIO rpadukoB
TPUTOHOMETPUYECKUX TPUTOHOMETPUYECKUX
byHKIUH byHKIUH
HUcnoas3oBatrb
uudpoBsie  pecypcbl
JUIsl  TOCTPOCHHUSI U
UCCJIeI0BaHMs TPauKOB
byHKIUH
HenpepbiBHbIE HenpepoiBHbIE (QYHKITUU OnepupoBarnb
GyHkuun. U ux cBoictBa. Touka | HOHATUAMHU: QYHKIUS
IMpousBoanasn paspbIBa. ACHUMIITOTHI | HEIPEPBIBHAS Ha
(20 v) rpadukoB (GyHKUMH. | OTpe3Ke, TOUKa pa3pbiBa
CaoiicTBa byHkuui | QyHKIUK,  aCUMITOTa
HEMPEPBIBHBIX HAa OTpe3Ke. | rpaduka QyHKIUU.
Meron uHTEpBAIOB IS Ipumensars
peLIeHus HEPABEHCTB. | CBOMCTBAa HEMPEPBIBHBIX
IIpumenenue CBOMCTB | GYHKIIMIA I pelieHus

3ajau.
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HETPEPBIBHBIX byHKIMN OnepupoBartsb
JUISL PENICHUS 3a/1a4. NOHATUSIMM. TIEPBas M
[TepBas U BTOpas | BTOpass  IPOM3BOJHBIE
npou3BOAHBIE  (GYHKIUH. | QyHKINU; NOHUMATh
Onpenenenue, buznyeckuit U
reOMETPUYECKHN U | TEOMETPUYECKUM CMBICII
bu3nueckuit CMBICJI | IPOU3BOJHOM;
MIPOU3BOJIHOW. Y PaBHEHME | 3alMChIBATh YPAaBHEHHE
KacaTrelbHOM K Tpaduky | KacaTeIbHOM.
byHKIMH. BoeruucasarTs
[IpounsBoiHbIE MIPOU3BOJIHBIE ~ CYMMBI,
AJIEMEHTAPHBIX  (YHKIMH. | IPOU3BEICHMUS,
[IpownsBoHas CYMMBI, | YaCTHOTO W  CIIOXKHOU
MPOU3BEACHUS, YaCTHOTO W | (YyHKIIUH.
KOMITO3UIIMH (PYHKITUI HN3yuarsb
IIPOU3BOJHBIC
AJIEMEHTAPHBIX
GyHKIMA.
HUcnoab3oBatrb
r€OMETPUYECKHUI u
busznueckuit CMBICJI
MIPOU3BOJHOU TS
pelIeHus 3a1a4
HUccnenoBanue [Ipumenenue Crpourn rpadux
(pyHKUMiA ¢ TOMOIIBLIO | IPOU3BOJAHOM K | KOMIIO3UIIMKU (PYHKIIHH €
MPOU3BOIHOM UCCIIeIOBAaHUIO (DYHKIIUI HA | TTOMOIIIBIO
(24 4) MOHOTOHHOCTb U | DJIEMEHTAPHOTO
SKCTpeMyMbl. HaxokneHue | ucciaenoBaHus "

HaMOOJIBIIIETO u
HAaUMEHBIIIETO 3HAYCHUS

HEIMPEPHIBHON (YHKIIMU Ha

OTpE3KE.

[Ipumenenue
MIPOU3BOJHOU N1
HAXOXJEHUS  HAWJIy4IIero

peuicHusd B IIPHUKIAIHBIX
3aJadax, A OIIPCACICHUA

CKOpPOCTH )51 YCKOPCHUA

CBOMCTB KOMIIO3HUIINH.

Crpourn
reoOMeTpUYECKrue 00pasbl
YpaBHEHUHN 51
HEPaBEHCTB Ha
KOOpJIAUHATHOU
MJIOCKOCTH.

HUcnoab3oBarh
ITPOU3BOIHYIO LTSI

uccienoBanus GyHKIIUA

34




npoiiecca, 3aJJaHHOTO
dbopmyIion Uiy rpapuKoM.
Kommno3unus ¢pyHKIu.
00pa3bl
YPaBHEHUI U HEPABEHCTB Ha

['eomeTpuueckue

KOOPJIUHATHOM TIOCKOCTH

Ha MOHOTOHHOCTb H
AKCTPEMYMBI; HAXOAUTh
HauOoJIbIIIEE U
HauMeHbIllee 3HAYCHHS
(GYHKIIUM HEMpepbIBHON
Ha OTpE3Ke, CTPOMUTH
rpadukn  (yHKIUN Ha
OCHOBaHHU
MPOBEAEHHOTO
HCCJIEOBAHMUS.
Hcnoan3oBarsb

MIPOU3BOTHYIO IS
HaXO0KICHUS
HAWJIydIIIeTo pPEericHus B
MPUKIAIHBIX, B  TOM

qucCJjc COIaJIbHO-
O9KOHOMHNYCCKHX,
3aJgadax, JJIs1

ONpENENeHUs] CKOPOCTH
U YCKOpEHHus mpolecca,

3aJlaHHOTO  (popMyJIOH
WM TpaduKOM.
Hoay4yars
npeacTaBJIeHHe 0
MIPUMEHEHUU
ITPOU3BOTHOU B
pa3NUYHBIX  OTPaCHIX
3HaAHUU
IlepBooOpa3nas u [TepBooOpaznas, OnepupoBarsb
HHTErpaJ OCHOBHOE CBOMCTBO | HOHATHSMMU:
(12 9) MepBOOOPA3HBIX. nepBooOpazHas 151
[TepBooOpasubie OTIpE/ICTICHHBIN
AeMEeHTapHbIX  (QyHKMi. | uHTerpas.  HaxoauTh
[TpaBua HaXO0XJICHUS | IEpBOOOpa3HbIE
epBOOOPa3HbIX. AJIEMEHTapHbIX
HNuTerpan. GYHKIMA W BBIYUCISATH
['eomeTpuyeckuid  CMBICH | HHTETpaT 1O ¢dopmyrie
uHTerpana.  Beruucnenue | Herotona — Jleitbnuia.
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ONpeNenEHHOr0 HMHTerpaina
1o dbopmyie
Herorona—JleitOuuiia.
[Ipumenenue
WHTErpaja I HaX 0K ICHUS
IJIOIIAACH IUIOCKUX (Uryp

Haxoaurns miomanu
IIOCKUX  ¢uryp |
00BEMBI TEJI C IIOMOIIBIO
OIIPEIEIIEHHOTO
UHTErpaa.

3HAKOMHUTBLCA C

1 00BEMOB TEOMETPUUECKUX | MATEMATHICCKUM
TeJ. MOJEIUPOBAHUEM Ha
[Ipumepsr pELIEHUN | IpUMeEpe
nuddepeHanTbHbIX nuddepeHanTbHbIX
YpPaBHCHUU. YPaBHCHUU.
Maremaruueckoe [Tomyuats
MOJICJIMPOBAHUE PEAIbHBIX | IPEICTABICHUE 0
IPOLIECCOB €  TOMOILBIO | 3HAYEHUHU BBE/ICHUS
nuddepeHanbHbIX MOHATUSL HHTErpaja B
YpaBHEHUI Pa3BUTHUU MAaTEMATUKHU

HocsienoBarenbHOCTH [TocnenoBarenbHOCTH, OnepupoBartsb

U MPOrpeccHu CHIOCOOBI 3a1aHUS | IOHATHSAMM:

(10 9) MIOCJIEI0OBATEILHOCTEM. [OCJIEAOBATEIBHOCTb,
Merton ~ maTemMaTH4eCKO | cliocoObl 3a1aHUS
UHIYKIUU. MOHOTOHHBIE W | TIOCJIEIOBATEIHHOCTEM;
OTpaHUYECHHBIC MOHOTOHHBIE u
MTOCJIEA0BATEIBHOCTH. OTpaHUYECHHbIC
Hcrtopus aHaJu3a | MOCJIeI0BATEIbHOCTH;
OECKOHEYHO MaJIbIX. HCCJIe0BAThH

Apudmernueckas U | IOCIEA0BATEIbHOCTH Ha
reoMeTpudecKas MOHOTOHHOCTh u
MPOTPECCHH. OTPaHUYEHHOCTb.

beckoneuno [Tomyuats
yOBIBaroIast MPEJICTaBIICHUE 00
reoMeTpuyecKas OCHOBHBIX uaeax
IIPOrpeCCHUsl. Cymma | aHanmuza OECKOHEYHO
OeCKOHEYHO  yOBIBAIOIICH | MAJIBIX.
r€OMETPUYECKOU aBathb
nporpeccuu. JIMHEWHBIN U | ompenesieHue
HKCIIOHEHIUAIBHBIM  POCT. | apupMeTHIecKoit 51
Yucio e. r€OMETPUYECKOU

IIPOTPECCHH.
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dopmyna CJIOXKHBIX Jloxka3biBaTh
MpOIEHTOB. VIcII0/Ib30BaHKE | CBOMCTBA
MPOTPECCUM Tl PEIIeHHs | apuPMeTHIEeCKOM U
peanbHbIX 3a/1a4 | FEOMETPUUYECKON
IIPUKJIATHOTO XapaKkTepa IIPOTPECCHH, HAXOAUTH
CyMMY YJIEHOB
IIPOTPECCHH, a TaKXKe
CyMMY YJIEHOB
OECKOHEYHO
yOBIBaIOIIECH
F€OMETPUUECKOMN
IIPOTPECCHM.
HUcnoab3oBatb
IIPOTPECCUU TUTSt
peleHus 3aaa4
MIPUKIIATHOTO XapaKTep.
IHpumenars
bopmymy CJIOKHBIX
IIPOLIEHTOB IS PEILICHUS
3a1a4 = U3 peajbHOM
MPaKTUKU
KommuiekcHblie ynciia KomrutekcHbie  uucna. OnepupoBarnb
(10 9) Anrebpanyeckas U | IOHATUSAMU:
TPUTOHOMETPHUUECKAS KOMIUIEKCHOE YMCIIO |
bopmbI 3aIliCH | MHOYKECTBO
KOMIUIEKCHOT'O YHCJIA. KOMIUIEKCHBIX YHCENI.
Apudmernueckue IIpeacraBasth
ONepaluy ¢ KOMIUIEKCHBIMH | KOMIJIEKCHBIE 4YHUCJA B
YU CJIaMHU. anredpandecKkon u
N3o6paxenue TPUTOHOMETPUYECKOMN
KOMILJIEKCHBIX ~ 4uucen  Ha | popme. BoInosHATH
KOOPJIMHATHOM TUIOCKOCTH. | apu(MEeTHIECKHE
dopmyna Myaspa. | onepanuu ¢ HUMHU.
Kopuu n-oii creneHn wu3 HN3o00paxkatb
KOMILIEKCHOT'O YHCJIA. KOMILUIEKCHBIE YHCJIa Ha
[Ipumenenue KOOpPJIUHATHOMN
KOMIUIEKCHBIX YHCENI ISl | TNIOCKOCTH.
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peuieHus  (QU3MYECKUX U
reOMETPUYECKUX 3a]1a4

IIpumeHsATH
dbopmyny MyaBpa wu
MOJTy4YaTh
IIPEJCTABIICHHE 0
KOpHAX N-OM CTENEHU W3

KOMIIJICKCHOI'O  4YHCJIa.
3HAKOMHUTLCH c
puUMepaMu
MIPUMEHECHUS

KOMIIJIEKCHBIX YHCE IS
pelieHus
r€OMETPUYECKUX 51
dbuznyeckux 3aaad

3axaum ¢
napaMeTpaMu
(16 9)

PanmonanbHEIe,
HMppalioOHaAIbHEIE,
TOKa3aTeIbHbIC,
JorapupmMuIecKue u
TPUTOHOMETPUUECKHUE
ypaBHEHUS, HEPABEHCTBA U
CUCTEMBI C MapaMeTpaMH.

[TocTpoenue 151
HCCJIeI0BAaHNUEC
MaTEMAaTUYECKUX MOJICICH

peANbHBIX  CUTyaUud ¢
IIOMOILBIO YPaBHEHHUM,
CUCTEM  ypaBHEHMH W

HEPaBEHCTB C NapaMeTpaMu

Beioupars  cnoco®
peLIeHus
palMOHAIIBHBIX,
VPPALMOHAIBHBIX,
MOKa3aTeNIbHbIX,
JorapupMUYECKUX u
TPUTOHOMETPUUECKUX
YpaBHEHUI "
HEPaBEHCTB,
coJlepKallluX MOIYJIH U
napameTpsl.

IIpuMmensaTs
rpaduueckue 151
aHAJIUTHUYECKUE METOJIbI
JUISl pEIEHNs] YPAaBHEHU I
" HEPABEHCTB C
napameTpamM, a TaKKe
UCCIIeIOBaHUE (PYHKITHI
METOIAMH
MaTeMaTU4eCcKOoro
aHaJIn3a.

Crpoutb u

HCCJIeI0BATh
MaTeMaTHYECKHE

MOACIIN pCalIbHbIX
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CUTYyallUii C MOMOIIbIO
ypaBHEHUHN, HEPaBEHCTB
Y CUCTEM C TapaMeTpaMu

IMoBTOpEHME,
00001IEHHE,
CHUCTEMATH3AUS
3HAHMM

(16 v)

OCHOBHBIE TIOHATHS H
METO/BI Kypca, 0000IIeHe
W CUCTEMATHU3AIMA 3HAHUN

MoaeaupoBarh
peanbHbIE CHUTYyallMM Ha
A3BIKE anreopsl,
COCTABJIATH
BBIpaXXEHUsI, YPAaBHCHUS,
HEpaBeHCTBA U  HUX
CHUCTEMBI TI0 YCIIOBHUIO
3a7a4d, HMCCJIeI0BaTh
MIOCTPOCHHBIE MOJEIH C

U CITOJIb30BAaHUEM
anmnapara anreopsl,
HHTEPIPETHPOBATH
NOJIyY€HHBIA PE3yNbTaT.
IHpumenars

dbyHKIIUN TUTSL
MOJEIIUPOBAHUS U
UCCJIEIOBAHHUS

peaIbHbIX MPOIIECCOB.

Pemars npukiagsbie
3aJjadld, B TOM YHCIE
COLIMAJIbHO-
SKOHOMHYECKOT'O "
(bu3nUecKoro
XapakTepa, CpelCcTBaMu
anreopbl u
MaTeMaTUYECKOTO
aHam3a
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PABOYASA ITPOTPAMMA YYHEBHOI'O KYPCA «I'EOMETPUS»

esin n3yueHust yueOHOIo Kypca

["'eomeTpus sBiIsIeTCS OJHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHMs, TaK KakK 0O0ECIeYMBAacT BO3MOXHOCTh M3yUYEHUs AUCLUILIINH
€CTECTBEHHOHAYYHOW HAIIPABJICHHOCTM M IPEAMETOB T'YMAaHUTApHOIO ILIMKJIA.
[TockonbKy JOTHUYECKOE MBILIUIEHUE, (POpMHUpyEeMOe MPU U3YUEHUH 00YyUarOIIUMUCS
MOHSATUMHBIX OCHOB TI'E€OMETPUM, MPHU JOKA3aTEIbCTBE TEOPEM H ITOCTPOCHUU
LETIOYKH JIOTHYECKUX YTBEPKACHUM IIPU PELIEHUHA T€OMETPUUYECKHUX 3a1a4, YMEHNE
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BBIIBUTATh U OIPOBEpPraTb THIOTE3bl HEMOCPEACTBEHHO HCIONB3YIOTCA TIpU
pEILICHNN 3a]]a4 €CTECTBEHHOHAYYHOT'O 1IMKJIA, B YACTHOCTH (PU3MUECKUX 3a/1au.

I{enb ocBOEeHUs TporpaMMbl yaeOHOTo Kypca «I'eoMeTpus» Ha yriryOiaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs IPU U3YYEHUN
TeOMETpPUH, KaK COCTaBISIONICH mpeAaMeTHON oOmactu «Marematuka U
nH(OpMaATHKa» Yepe3 00ecTieueHre BO3MOKHOCTH IIPUOOPETCHUSI M MCTTOJTH30BAHUS
0osee rIyOOKMX Tr€OMETPUUECKUX 3HAHUNA U IeUCTBUH, CICIIM(PUIHBIX T€OMETPHUH,
¥ HEOOXOAMMBIX ISl YCHEIIHOTO PO(heCcCHOHATBFHOTO 00pa30BaHus, CBA3aHHOTO C
UCIIOJIb30BaHUEM MATEMATHUKH.

[TpuoputeTHBIMM 3aJauaMM Kypca T€OMETPUU Ha YIiyOJEHHOM YpPOBHE,
PaCIIUPSIOUIMMH U YCUIIMBAIOIUMU Kypc 0a30BOT0 YpOBHS, SIBIISIOTCA:

® pacHIMpEHHE MPEJCTaBICHHUS O TEOMETPUU KaK 4acTU MUPOBOM KYJIBTYphI U

¢dbopMupOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOITIM MHPOM;

e (hopMHpOBaHNE NPEICTABICHUS O MPOCTPAHCTBEHHBIX (uUrypax Kak o
BOXHEHIINX MaTeMaTHYECKUX MOJENSIX, MO3BOJISIIOIIMX OIUCHIBATh U HM3ydaTh
pa3HbIe SIBICHUS OKPYXAIOUIET0 MUPA; 3HAHUE MOHATUITHOIO arapara 1o pas3aeiny
«CtepeoMeTpus» MIKOJIBHOTO Kypca TeOMETPUH;

e popmMupoBaHue  yMEeHHS ~ BIAJCTh  OCHOBHBIMH  TOHATUAMH O
MPOCTPAHCTBEHHBIX (UTYpaX M HMX OCHOBHBIMH CBOMCTBaMH; 3HAHHE TEOPEM,
bopMysl U yMEHHE HX NPUMEHATh, YMEHMs JOKa3bIBaTh TEOPEMbl U HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

o (popmMupoBaHUE YMEHHUS PaclO3HABATh HA YEPTEkKaX, MOJAEISAX U B pealbHOM
MHUpPE MHOTOTPAHHUKM M Tejla BpaLICHUsS; KOHCTPYHUPOBAaTh T'€OMETPUUECKUE
MOJIETIH;

 opMupoBaHUE MOHUMAHHS BO3MOXHOCTH aKCHOMAaTHYECKOTO TOCTPOCHUS
MaTeMaTHYECKUX TEOpHil; (OopMUpOBaHWE MOHMMAHHUS POJU AKCUOMATHUKH TIPU
MPOBEICHUHU PACCYKICHUN;

« popMupoBaHUE yYMEHHUS BIAJAETh METOAAMH JI0Ka3aTeIbCTB U AJITOPUTMOB
pelleHus; YMEHUS UX TPUMEHSTh, IPOBOAUTH JI0Ka3aTeNIbHbIE PACCYKIECHHUS B XO/1€
pellleHus] CTEPEeOMETPUUYECKUX 3aJad U 3aJad C MPaKTUYECKUM COJEp:KaHUEM;
dbopMupoBaHHE TIPENCTaBICHUS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPH
00OCHOBaHWHY MaTEeMAaTHUECKUX YTBEP)KICHUHN U POJIM aKCHOMATHKHU B TIPOBEICHUHU
JETYKTUBHBIX PacCyKICHUH;

epa3BUTHEC W COBEPIICHCTBOBAHWE WHTEIJICKTYadbHBIX M TBOPYECKHX
COCOOHOCTEN 00yuaroumxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, UCCIIEOBATEIBCKUX
YMEHMM, KpUTUUHOCTH MBIIIJICHUS, UHTEpECca K U3YYEHHUIO T€OMETPHUH;

 popmMupoBaHuEe (PYHKIIMOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHOW I'€OMETpPUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TIOHATHUH, OOBEKTOB U

3aKOHOMEPHOCTEH B PEANbHBIX KU3HEHHBIX CUTYalUSX W MPU U3YYEHHH JIPYTHUX
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y4eOHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCUMOCTEM U  3aKOHOMEpPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMii, UCCJIEIOBAaHUS TOCTPOEHHBIX MOJIENEH,
WHTEPHPETALUN MTOTYYECHHBIX PE3YJIbTATOB.

OcHOBHBIE coziepkaTenbHble JIMHUU Kypca «['eomerpun» B 10—11 kiaccax:
«IIpsiMbIE M TIIIOCKOCTH B IPOCTPAHCTBEY», «MHOrorpaHHUKN», «Tena BpameHus»,
«BekTopsl M KOOPJIMHATHI B IPOCTPAHCTBEY, «J{BHKEHHUS B TPOCTPAHCTBEY.

ChopmynupoBanHoe B DenepaibHOM TroCyAapCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe CpeaHero obmiero oOpa3oBaHHs TPEOOBAHHE «YMETh OIEPUPOBATH
MOHATUSIMUY», PEJICBAHTHBIX T€OMETPUM Ha YIIIyOJIEHHOM ypoBHE oOyuenus B10—
11 kiaccax, OTHOCUTCA KO BCEM COJEpKaTelbHbIM JIMHUSIM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJbKO IO
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudeHus. Coaep:kanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3ylibTaTaM ocBoeHus [IpumepHoil paboueit
IPOrpamMMbl, PacHpeleIEHHbIM MO ToJaM OOy4YeHHs, CTPYKTYpUPOBAHO TAKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCaM O0y4aroIIHecs
oOpamianuch HEOJAHOKPAaTHO. OTO TMO3BOJSET OPraHu30BaTh  OBJIAJCHUE
r€OMETPUYECKUMH MOHATHUSIMH U HaBBIKAMU IMOCIIEIOBATEIBHO U MOCTYIATENBHO, C
COOJIIOICHUEM TIPUHIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUYECKUX MPECTABICHUN 00YyYarOIUXCs, PACIIUPSAS U YIIIyOJIss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoa K M3yYEHUIO TEOMETPUU HA YTIyOJEHHOM YPOBHE MO3BOJISIET:

—co3nath yciaoBus s guddepenHnmanu  oOydeHUs, TOCTPOCHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTeIbHBIX MporpamMM; O00ECIeunuTh  YIIIyOJIEHHOE
U3y4eHHE T€OMETPUHU KaK COCTaBJIsAIoNIe yueOHoro npeamera «MareMaTukay;

— HOJArOTOBUTHh OOYYAIOIIMXCS K TMPOJOJDKECHUIO HM3YyYEHUS MAaTeMaTUKH C
ya€ToM BbIOOpa Oyaymied mpodeccuu, obOecreunBas IMPEEMCTBEHHOCTb MEXKTY
o01IUM U npoecCuOHaTBHBIM 00pa30BaHUEM.

MecTo yueOHOro Kypca B y4eOHOM ILJIaHe

B Yue6nom miiane MBOY COUI Nel2 r. Ilen3sl Ha u3ydeHue yriryoi€HHOTO
Kypca reomerpun B 10—11 knaccax orBogutTcs 3 y4eOHBIX Yaca B HEJENIIO B
TEUEHHUE KaKJ0ro roja oOydeHHs, BCero 3a JiBa roja oOydyeHus —204 yueOHbIX
yaca.

IInanupyemble npeaMeTHbIE Pe3yJIbTATHI OCBOEHHUsI padoueii mporpamMMbl (10
rogam o0y4eHmus )

OcBoenune ydeOHOTO Kypca «['eoMeTpus» Ha YpPOBHE CpPEIHEro OOIIEeTro
oOpa3oBaHUs JOKHO OO€CIeUYnBaTh JIOCTHIXKEHHE CJICAYIOIMMNX MPEeIMETHBIX

00pa30oBaTeIbHbIX PE3YIIHTATOB:
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10 kaacce

CB0OOIHO ONEpUPOBATh OCHOBHBIMU MOHATHUAMH CTEPEOMETPUU MPU PELICHUH
3a7a4 U NPOBEICHUU MAaTEMATUYECKUX PACCYKICHUM.

[IprMeHSATh aKCHOMBI CTEPEOMETPUU M CIEIACTBHS W3 HHUX IPU PEIICHUU
reOMETPUYECKUX 3a]1ay.

KnaccuduimpoBaTe B3aMMHOE PAaCIOIOKEHHUE TMPSIMBIX B TMPOCTPAHCTBE;
IUIOCKOCTEH B MPOCTPAHCTBE; MPSIMBIX U TNIOCKOCTEH B MIPOCTPAHCTBE.
CBOOOJHO ONEpUPOBATH MOHATHSIMH, CBSI3aHHBIMU C YIJIAMU B NPOCTPAHCTBE:
MEX1y MPSMBIMH B IPOCTPAHCTBE; MK MPSIMON U TNIOCKOCTHIO.

CB0OOHO OMEepUpPOBATH MOHITUIMHU, CBI3aHHBIMU C MHOTOTPaHHUKAMHU.
CBOOOIHO pacrno3HaBaTh OCHOBHBIE BHUAbl MHOTOIPAHHHUKOB (IIpU3Ma,
nupamuja, NpsMOYroJIbHBINA Mapaienenunes, Kyo0).

Knaccudunmponatsb MHOTOTPaHHUKH, BBIOMpAs OCHOBaHMS TUTSI
KJ1accu(ukanuu.
CBoOOMHO  omepWpoBaTh  TMOHATHUSMH,  CBS3aHHBIMH C  CCUCHHEM

MHOTOIPAaHHHUKOB TIOCKOCTBIO.
BBINIONHATE MapajulebHOE, HEHTPAIbHOE U OPTOTOHAIBHOE MPOECKTUPOBAHUE
(Guryp Ha IIO0CKOCTh; BBIIIOJIHATD U300paKeHUSI PUTYp Ha IUIOCKOCTH.
CtpouTh ceyeHUss MHOTOIPAaHHUKOB pa3IMYHBIMM METOAAMH, BBIIOIHSTh
(BBIHOCHBIE) IUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0OBEMHBIX (PUTYp: BUA
CBEpXY, COOKY, CHU3Y.

BbruucnsaTe miomaau NoBepXHOCTEH MHOIOTPAHHUKOB (IIpU3Ma, MUpaMUAA),
re€OMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMYII.

CB0OOIHO ONEpUPOBATH MOHATUSMH: CHMMETPUS B POCTPAHCTBE; LIEHTP, OCh U
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPUH (PUTYPHI.
CBOOOJHO oOmNEepUpoOBaTh TMOHATUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpPJIMHATaM B IIPOCTPAHCTBE.

BBINOMHATH 1€WCTBUSA HAJl BEKTOPAMU.

Pemare 3amauM Ha J10Ka3aTEJbCTBO MATEMAaTHYECKUMX OTHOLIEHUHA U
HAXOXKJEHUE TeOMETPUYECKUX BEJIMYMH, MPUMEHSS MU3BECTHBIE METOJbI IpPH
pelIeHU MAaTeMAaTHYeCKUX 3aJad [OBBIIIEHHOTO W BBICOKOTO YpPOBHS
CJIOHOCTH.

IIpumeHATs  IPOCTEHIIME  NPOTPAMMHBIE  CpPEICTBA U DBJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a/1ay.
W3Bnekatb, mnpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX PUTYpPAX, IPECTABICHHYIO Ha YepTexax
Y PUCYHKaXx.
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[IpuMEHATH MOJTyYECHHBIE 3HAHMS HA MPAKTUKE: CPABHUBATh U AHAIU3UPOBATH
pealbHbIE CHUTYallMU, MPUMEHSATh W3YUYEHHBIE TMOHATHS B IPOLECCE IOWCKA
pelieHus MaTeMaTH4ecKu CQPOpMYIMPOBAHHON MPOOJIEMbI, MOJIEIMPOBATH
peanbHbIe CUTYalluu Ha SI3bIKE T€OMETPHUH, UCCIE0BATh TOCTPOEHHBIE MOJIETU
C HCIIOJIb30BAHUEM T€OMETPUYECKUX MOHATUNA M TEOpEeM, ammapaTa aiareopsl,
pemarb NpakTHYECKUE 3a7a4M, CBSI3aHHBIE C HAXOXKJEHUEM I'€OMETPUUYECKUX
BEJINYHH.

Nmerp npencraBieHuss 00 OCHOBHBIX 3Tamax pa3BUTHA T'€OMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

11 kaacce

CBOOOIHO ONEpUPOBATh TMOHATHSAMH, CBSI3aHHBIMH C IMJIMHJIPUYECKOM,
KOHUYECKOU U cPepruuecKoi MOBEPXHOCTAMU; OOBSACHATH CIIOCOOBI MTOJIYYEHUS.
OmneprpoBaTh MOHATUSMH, CBSI3aHHBIMU C TEJIaMU BpALICHMS: LUJIMHIPOM,
KOHYCOM, c(hepoil 1 mapom.
Pacnio3naBaTh Tena BpamieHus (UIMHIAP, KOHYC, cdepa U map) U oObACHSITH
CHOCOOBI MOTYYEHMSI TEJ BPALCHHUS.
KnaccuduimpoBaTh B3auMHOE paciioiokeHue chepbl U MIOCKOCTH.
BbuncnsTh BEIMUMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJl BPAIlIEHUs; 00bEMBI
Y IUIOIIA/IA TOBEPXHOCTEN MHOTOTPAaHHUKOB M TEJI BPALLEHUS, TEOMETPUYECKUX
TEJ ¢ IPUMEHEHHEM (OPMYIL.
CB0OOOIHO oOmepUpoBaTh MOHATHUSMHU, CBA3aHHBIMHU C KOMOMHAUUSAMH TEJ
BpallleHUs] M MHOTOTPaHHUKOB: MHOTOIPDAHHHMK, BIHUCAaHHBIM B cdepy Hu
ONMHCAHHBIA OKOJIO c(epbl; cepa, BNUCAHHAS B MHOTOIPAHHHUK WIIM TEJIO
BpalllCHUS.
BbIYMCHATE COOTHOIIEHUS] MEXAY IUIOMIAASIMU MOBEPXHOCTEH U 0O0BEMaMuU
MOO0OHBIX TE.
N300paxaTh n3yyaeMble QUIypbl; BBINOIHATH (BBIHOCHBIE) IMJIOCKUE YEPTEXKU
U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH
CEUEHMS TEJI BpALCHUS.
W3BnekaTh, MHTEPIPETUPOBATH U  MPeoOpa3oBbIBaTh HHMOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYypax, MPEACTABICHHYIO Ha YepTekKax
U PUCYHKaX.
CB0OOOHO OMEpUpPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE.
BbINoONHATH onepanuu HajJ BEKTOPAMH.
3aiaBaTh IIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOM cHCTEME KOOPAUHAT.
Pemarbs reomerpuueckue 3aaddl Ha BBIYMCICHHE YTJIOB MEXKIY MPSIMBbIMU U
IJIOCKOCTSIMH; BBIYMCIIEHUE PACCTOSIHUM OT TOYKH JO IUIOCKOCTH; B LIEJIOM, Ha
PUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/A MPH PELLICHHH.
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e (CB0OOAHO omnepupoBaTb MOHATHUSAMH, CBSI3aHHBIMU C JIBIDKEHHEM B
IIPOCTPAHCTBE; 3HaTh CBOWCTBA JIBM)KCHU.

® BBIOJHATH HW300paXEHUS] MHOTOTPAHHUKOM W TeJl BpalleHUs IMpH
[IapajuIeIbHOM MEPEHOCE, LIEHTPAIBHOW CUMMETPHUH, 3€PKaJIbHON CUMMETPHH,
IIpU TOBOPOTE BOKPYT MPSAMOM; IpeoOpazoBaHus OJ00MS.

e CrpouTh ce€Y€HHsS MHOTOIPAHHMKOB M TE€Jl BpAICHMS: CEYECHUs LUIUHAPA
(mapanyenbHO M MEPHEHAMKYJISPHO OCH), CEUEHHUs KOHyca (mapajuienbHOe
OCHOBAHMIO U MPOXOJALIEE YEPE3 BEPILINHY ), CEUYEHUS 1Iapa.

e licnosb30oBaTh METOABI TIOCTPOCHUS CEUEHUMH: METOJX CIEA0B, METOA
BHYTPEHHETO IPOECKTUPOBAHNUS, METOJI IIEPEHOCA CEKYIEH IITIOCKOCTH.

e Jloka3pIBaTh r€OMETPUYECKHUE YTBEPIKICHMUS.

e [IpumensaTs reomeTpruecKue (PAKThI AJI PELUICHUS CTEPEOMETPUUECKUX 3a/1ad,
MIPEANOJIATAIOIINX HECKOJBKO IIArOB PEUIEHUs, €CIIH YCIOBUS NPUMEHCHHUS
3aJlaHbl B IBHOM U HESIBHOU (hopMme.

e Pemarep 3amaum Ha [I0KA3aTEIbCTBO MATEMATHYECKMX OTHOLICHUM U
HAaXO0XJICHUE T€OMETPUUECKUX BEIUYUH.

e [IpuMeHATH MpPOrpaMMHBIE CpPEACTBA M JJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPH PELICHUN CTEPEOMETPUUECKHX 3a1a4.

e [IpuMeHATH NONYyYEHHBIEC 3HAHUSA HA NIPAKTUKE: CPABHUBATDH, AHAJU3UPOBATH U
OLICHUBATh PEAJIbHBIC CUTYAllMU; NIPUMEHITh U3YUYEHHBIC IOHATHUSA, TEOPEMBI,
CBOICTBa B MpOILECCE MOKMCKA PEHICHUs MaTeMaTHuecKu CHOpMyYIHpPOBAHHON
npoOiemMbl, MOJIENUPOBATh pealbHble CHUTyalldd Ha A3BIKE T'€OMETPHH,
UCCIIEN0BATh IIOCTPOEHHBIE MOJEIHM C HCIOJB30BAHUEM TI'€OMETPHUUECKUX
NOHATUH W TeOopeM, amnmapara aiareOpbl; pelaTh MNPAaKTHYECKUE 3a/1ayH,
CBS3aHHBIC C HAX0XKICHUEM N€OMETPUYECKUX BEJINYMH.

e lmers mnpencraBiieHus 00 OCHOBHBIX 3Tanax pa3BUTUS TEOMETPUU Kak
COCTaBHOM yacTu (yHJAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

COAEPKAHUE YYEBHOI'O KYPCA

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS  CTEpEOMETpUH. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM TMOCTPOCHHUHU CTEPEOMETPHUU:
AKCHUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOe pacrnosioKeHHe MNpsMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECH,
NapajyieJibHble W CKpelmBaromuecss npsMble. [Ipu3Haku CkpemmBarOmuxcs
npsMbIX. [lapannenpHOCTh MPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MAPAJIICIIBHBIC
IpsIMBIE B IPOCTPAHCTBE; NaPAJUIEIbHOCTD TPEX MPSIMBIX; NAPAILIEIbHOCTD MTPAMOU
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u 1uiockocTu. [lapanienbHoe M LEHTpalbHOE MPOEKTUPOBAHUE, H300paKEeHHE
¢uryp. OCHOBHBIE CBOMCTBA MapaJJICNIBHOTO MpOEeKTHUpoBaHUs. W300paxkeHue
¢buryp B nmapajuieIbHOM MPOEKUUU. YTJbl C COHANPABICHHBIMUA CTOPOHAMM; YTOJI
MEXIy NPSMBIMH B IPOCTpaHCTBE. [lapaimienbHOCTh IIIOCKOCTEN: NapaljieIbHbIC
IIJIOCKOCTH; CBONCTBA ITapajuIeJIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHBIE (UTYpPHl Ha IJIOCKOCTH: TETpadap, MapajlieenuIie];
MMOCTPOCHHUE CEYEHHUI.

[lepneHAKYISIPHOCT NPSAMOM U MJIOCKOCTH: NEPIIEHIUKYJISIPHBIE MPSIMbIE B
IIPOCTPAHCTBE, MpsMBIC IMAPAJUICIBHBIE W TNEPIECHIUKYJSAPHBIE K IUIOCKOCTH,
IPU3HAK NEPNECHAMKYJISIPHOCTH INPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOKI
NEPIEHANKYIIIPHON IJIOCKOCTH. OpTtoronaisHoe IIPOEKTUPOBAHHUE.
[lepnenANKyIISlp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT TOYKU JO IUIOCKOCTH, PACCTOSTHUE
OT MPSIMOM 110 MIIOCKOCTH, MPOEKIUS (PUTYPBI HA TUIOCKOCTh. [ leprneHIuKyIspHOCTb
IJIOCKOCTEW: MPU3HAK MEPIEHIUKYISIPHOCTH JIBYX IUTOCKOCTe. Teopema o Tpéx
NEPHEHANKYJIIApaXx.

VYTIIIBl B IPOCTPAHCTBE: YroJl MEXAY IPSAMOM M IIOCKOCTBIO; JABYTPaHHBIN
yToJ1, JINHEWHBINA yroja ABYTPaHHOrO yria. TpEéXrpaHHbId U MHOTOTPAHHBIE YTJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yriia. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YIJI0B TPEXTpaHHOro yria. TeopeMbl KOCHHYCOB M CUHYCOB JJI TPEXTPAHHOTO YIIIA.

MHOrorpaHHUKHU

Bunbl MHOrOrpaHHHMKOB; pa3BEpTKa MHOrorpanHuka. [Ipusma: n-yrosbHas
npu3Ma; mpsiMasi ¥ HaKJIOHHAsl TIPU3MbI; OOKOBas U MOJIHAs TIOBEPXHOCTh MPU3MBI.
[Tapayutenenumie s, TpsAMOYTOJIBHBIN NTapaJJIEIEUIE] U €r0 cBoMcTBa. KpaTuaiime
NyTH Ha TNOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. [IpocTtpaHcTBeHHas
teopema [Tudaropa. [lupamuaa: N-yronpHas nupaMua; MpaBWIbHAS U yCEUEHHAS
nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHEd MPaBUIBHON MNUpaMUIbL.
[IpaBunbHBIE MHOTOTPAHHUKH: IPAaBUJIbHAS NpPU3Ma W NpaBWIbHAA MUPAMUJIA;
npaBUJIbHAs TPEYTOJIbHAS MUpaMUAa U TpaBUIbHBIN TeTpasap; Ky0. [IpeacraBnenue
O MPaBWJIbHBIX MHOTOTPAHHUKAX: OKTAAP, JOACKAdAP U UKOCAdP.

Brluucnenue 5SIeMEHTOB MHOTOTPAHHUKOB: pE&Opa, JWaroHaiad, YIJIbIL.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TPSIMOU TPHU3MBI,
TJI0IIAh OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsMO# ipu3Mel. [Inomaas
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH MPABWIBHOW MHUPAMUJBI, TEOpEMa O
TUIOIIAAN YCEUEHHOU TUPAMUIBI.

CuMmeTpuss B MNPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUU  MPABUIIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsi B MPaBWIHBHOM MHOTOTPAaHHUKE: CHUMMETPUS
napajuieJenunea, CUMMETPUS IPABWIBHBIX IPHU3M, CHMMETPHUS MPABUIBHOU
MMAPAMUBI.

46



BekTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOpP B IMPOCTPAHCTBE; HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOTO
BEKTOpA; BEKTOPHl KOJUIMHEAPHBIE, COHAIPABICHHBIE W MPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€UCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIYMTAHHE BEKTOPOB; CyMMa HECKOJIbKUX BEKTOPOB; YMHOXEHUE BEKTOpa Ha
yucio. CBoWcTBa CIIOKEHHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpAa HA YHUCIIO.
[lonsiTe KOMILTaHApHBIE BEKTOPHI. IIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3loKEHHUM BEKTOpa IO TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsmoyronpHas cucrema  KOOpAMHAT B
npocTtpadcTBe. KoopauHaTel BekTopa. CBs3b MEXIAy KOOpAWHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopaMu. CKaJasipHOE MPOU3BEICHUE
BEKTOPOB.

Tesa Bpamenus

[Tonsatus: UUIMHAPUYECKAS TOBEPXHOCTh, KOHHUYECKAasi TOBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyrolue MoBepxHocTeld. Tena BpalieHUs:
UJINHAP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMmHoe pacnonoxenue chepbl
U IJIOCKOCTH; KacaTelibHas TUIOCKOCTh K cepe. M300paxeHnue Tea BpalieHus Ha
riockocTu. Pa3eéprka nunmuapa u konyca. Cummerpus cepsl U mapa.

O0bEéMm. OcHoOBHBIE cBOiicTBAa 00BEMOB Teil. Teopema 00 00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaefactBus u3 He€. OObEM mnpsamoil u
HAKJIOHHOW MpU3MBbI, [WIMHJpA, TUpaMuabl U KoHyca. O0BEM mapa U mapoBOro
CErMEHTA.

KomOuHanuu Tenm BpamieHuss U MHOTOrpaHHMKOB. [Ipu3ma, BnucaHHas B
MWJIMHAP, ONHMCAaHHas okojio mwiuHapa. llepeceuenune cdepsl U mapa ¢
miockocThio. Kacanue mrapa u cdepsl MiockocThio. [loHSTHE MHOTOTpaHHHKA,
OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WM TEJO
BpalleHUS.

[Tnomaar MOBEPXHOCTU IUIMHApPA, KOHYCA; IUIOMaAL chephl U €€ yacTew;
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAJACH IMOBEPXHOCTEH
nonoOHeIx ¢uryp. I[IpeoOpazoBanue momoOusi, romoreTvs. PemieHue 3amad Ha
IJIOCKOCTH € HUCIIOJIb30BAaHUEM CTEPEOMETPUYECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJl BpallleHUs: CEYCHHUSI LIMJIMHIPA
(mapamienbHO M MEPHIEeHIUKYJISPHO OCH), CEUeHUs KOHyca (MmapasuiesibHOe
OCHOBAHMIO M MIPOXOJAILEE Yepe3 BEPUIMHY), CEUYEHHUS Iapa; METObl MOCTPOCHHUS
CEUEHMI: METOJ CJIeI0OB, METOJ] BHYTPEHHEr0 MPOEKTUPOBAHUS, METOJ] MepeHoca
CEKYIEH TTIOCKOCTH.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE
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Bektopel B mpoctpaHcTBe. Omnepauuu HajJ BeKTopamu. BekTopHoe
YMHOKEHHE BEKTOpOB. (CBOMCTBa BEKTOPHOIO yMHOXEHHs. lIpsmoyroisbHas
cUCTeMa KOOpAMHAT B npoctpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
1o 6a3ucy. KoopinHaTHO-BEKTOPHBIN METO/I IIPU PELIEHUH T€OMETPUUECKUX 3a/1au.

/IBUKeHUsI B IPOCTPAHCTBE
JiBrxenus: mpoctpancTBa. OrobpaxkeHus. J[BUKEHUS W PaBEHCTBO (PUTYD.

OO6mue cBoiicTBa JBMKEHUH. Buabl JBMKEHUN: TapalielbHbIA EPEHOC,
LEHTPaJIbHASI CUMMETpHS, 3€pKajbHas CUMMETPHs, MOBOPOT BOKPYT MPSMOH.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA
(10 I'OJAM OBYYEHMUA)

10 xaacc (102 yacoB)

Ha3zBanue
pasjaeJsia

Kypca

(TempI)

(K0JIMYECTBO YACOB)

OcHOBHOE coJiep:KaHue

OcHOBHBIE BH/bI
NeSITeJIbHOCTH YYAIIUXCS

BBenenue

CTepeoMeTPHIO
(11 g)

B

OcHoBHBIE

NPOCTPAHCTBEHHbIE PUTYPBI.
[Tousrus CTEPEOMETPHH:
TOYKa, IIpsAMas, IUIOCKOCTb,
MIPOCTPAHCTRBO. OcHOBHEBIE
mpaBWjia  HM300paKeHHS  Ha
PUCYHKE IUIOCKOCTH,
napajuiesIbHbIX MIPSIMBIX

(OTpe3KOB), CepeIMHBI OTPE3KA.
[TonsTuda: mnepecekaromuecs
IJIOCKOCTH, TEPECEKAIOIINECS
npsMas u MIJIOCKOCTB;
MOJIyIIPOCTPAHCTBO.
MHoOrorpaHHuku,
U300paKeHUe MPOCTEUIITUX
MPOCTPAHCTBEHHBIX duryp,
HECYIIECTBYIOIINX 00BEKTOB.
AKCHOMBI CTEPEOMETPUH U
nepBble CJAeICTBUA U3 HUX.
CniocoObI 3a1aHus IPSIMBIX U
IJIOCKOCTEN B POCTPAHCTBE.
OO0o3HaueHUs] MpPAMBIX H
TJIOCKOCTEM.
Ceuenus. N3o00paxenue
CCUCHWM TNHpaMHIbI, Kyba ®

Onpeneasitb  INIOCKOCTh
Kak ¢urypy, B KOTOpOM
BBITIOJTHAETCS IUIAHUMETPUSL.

Jenatp IIPOCTEUIIINE
JIOTUYECKME  BBIBOABI W3
AKCUOMATUKH IUIOCKOCTH.

[IpuBOINTH IIPUMEPBI
peATbHBIX O00BEKTOB,
uaeanu3anuen KOTOPBIX
SBJISIOTCS AKCUOMBI
TEOMETPUH.

N3yuars, IIPUMEHSATH
PUHIUTIIBL IIOCTPOCHUS
CEYECHHUH.

Hcnoan3oBaTh TS

MOCTPOCHUSI CEUYEHUM METOJ
CJICIOB, METOJI BHYTPEHHETO

POEKTUPOBAHUS, METO/]
IepeHoca CeKyILIen
MJIOCKOCTH.

Pemarsp
CTEpEOMETPUYECKHUE  3aJauu:

Ha OIIPECIICHUE BUJIA CCUCHMUS
Y HaXO0KJICHUE €T0 IUIOIIA/IHN.
AKTyanu3upoBatb (akTbl U

MPU3MBI, KOTOpBIE MPOXOMST | METOBI MJIAHUMETPHH,
yepe3 ux péopa. Mzo0paxkeHue | pejeBaHTHBIC TEeME,
IepeceyeHus MOJIYYEHHBIX | TPOBOJIUTH AaHAJIOTHUHU.

IIockocTer.  PackpamvBanue HUcnoab3oBath IpU
MMOCTPOCHHBIX CCUCHMH | PEIICHUM 3aJad CJIEeAYIOLINE
Pa3HBIMM I[BETAMH. TUTAaHUMETPpUYECKHe (PaKThl |

Meton CJIe/I0B JJISI | METOJIBL:

MOCTPOCHMS cedenuu. | Teopempr Qaseca u o
CaolicTBa MEePECEYEHUN | MPOMOPIIMOHATIBHBIX

MIPSIMBIX U IJIOCKOCTEH. | OTpe3KaxX. AJITOPUTM JEJIEHUS
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[TocTpoenue CEUYCHUM B
nupampze, Kybe 1o TpéMm
ToukaM Ha p&Opax. Co3gaHue
BBIHOCHBIX YEPTEXKEW U 3aMKCh
11aroB OCTPOECHHS.

IToBTOpEHME
IUVIAHUMETPHUH.

Teopema 0
MPOMOPILMOHANIBHBIX OTpE3Kax.
[Tonobue TPEYTrOJIbHHUKOB.
Teopema Menenasa. Pacuérel B
CEUCHMSIX Ha BBIHOCHBIX
yepTeKax.

Hcropus pa3BUTHS

IUNIAHUMCTPHUH U CTCPCOMCTPHUU

OTpe3Ka Ha N paBHBIX YaCTEH.
Teopema MeHnenas.

PaBHOOEApEeHHBINM
TPEYTOJIbHUK.
PaBHOCTOpOHHMI
TPEYTOJIbHUK.
[IpsAMOyroJIbHBIN
TPEYTrOJIbHUK.
cpenHeu JIMHUU
TPEYTOJIbHUKA. CBoiicTBO
OMCCEKTPUCHI yrIiia
TPEYTOJIbHUKA. CBoiicTBO
MEJIMaH TPEYTrOJbHUKA.

ITpuznaku moaoous

TPEYTOJIBbHUKOB.

Hoayyars
npeacTaBJIeHNs 00 OCHOBHBIX
ATanax pa3BUTUA TE€OMETPUU

CBOMCTBO

KaK COCTaBHOMU 4acTH
dyHnameHTa pa3BUTHS
TEXHOJIOTUI
B3aumnoe B3anmHoe  pacnonoxeHue Kuaccudguuuposarn
pacnosioKeHue OpsMBIX B MPOCTPAHCTBE. | B3AUMHOE pacrnoIokeHue
NpPSIMbIX CkpemuBaronecss  OpsMbIE. | IPAMBIX B IIPOCTPAHCTBE,
MPOCTPAHCTBE [Ipu3HakuM  CKpPEIIMBAIOIIMXCS | HJUTFOCTPUPYS. PUCYHKaMU U
(9 v) IPSIMBIX. IPUBOJIS IPUMEPHI u3

[TapajutenibHBIE  NpsIMBIE B
nmpocrpancTe. Teopema 0
CyILLIECTBOBAHUU u
€IMHCTBEHHOCTH IPSMOMN
MapajuleIbHOW TaHHOW IPSIMOM,
MPOXOJAIIEH  Yepe3  TOYKY
IIPOCTPAHCTBA U HE JIE)KAILEH Ha
JaHHOM 1psaAmon. Jlemma o
MIEPECEUEHNH  NapaJuICIbHbBIX
MPSIMBIX MIJIOCKOCTBIO.
[TapannenbHOCTh TpeX NMPAMBIX.
Teopema 0 TpEX MapauIeIbHBIX

MPSAMBIX.
Teopema 0

CKPEIIMBAOIINXCS TPSMBIX.
[TapaiutenbHOE

npoektupoBanne.  OCHOBHBIC

pEabHOM KU3HH.
Joka3piBaTh TEOpPEMY O

CyILLIECTBOBAHUH "
€MHCTBEHHOCTH

napauieIbHON MIPSIMOM,
NPOXOJAIIEH YEPE3  TOUKY

MPOCTPAHCTBA U HE JICKAIIEH
Ha JPYrou INpsMOU; JIEMMY O
NIEPECECUYECHUN IJIOCKOCTH
JIBYMS napasuieIbHbIMU
NPAMBIMH; TEOPEMY O TPEX
MapaJJICIbHBIX MPSIMBbIX.

Jdoxka3pIBaTh IIPU3HAK
CKpPCILMBAIOIINXCA  NPSMBIX,
TEOPEMY O CKPELIMBAIOLIUXCS
MPSMBIX.

Joxka3pIBaTh TEOpPEMY O
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CBOWCTBa napaieIbHOTO
POEKTHPOBAHUA.
N3o0paxkenne pa3HbiX GUryp B
napauIeTbHON MPOSKIINH.

[{enTpanpHas MPOCKITHUSI.

Yron ¢ coHampaBJICHHBIMHU
CTOPOHAMH. Yroxa MEXKITY
MPSMBIMHU.

3agauM Ha JOKA3aTEIbCTBO U

UCCIIENOBAaHNE, CBS3aHHBIE C
pacmoJIOKEHUEM  MPSAMBIX B
IIPOCTPAHCTBE

pPaBEHCTBE YTJIOB c
COHAITpaBJICHHBIMU
CTOPOHAMH.

OO0BbACHATD, YTO

Ha3bIBACTCS MapaJUICIIbHBIM U
[IEHTPAJIbHBIM
OPOEKTUPOBAHUEM U
BBITIOJTHSIETCS
OpoeKTUpoBaHue (¢GUryp Ha
IUIOCKOCTb.

KakK

Jloka3bIBaTh CBOMCTBaA
MapajyIeIbHOTO
MIPOCKTUPOBAHUA.

N3o00paxkatb B
napaieIbHON MPOCKIINHU
pa3HbIC r€OMETPUUYECKHUE
burypsi.

Pemiatn
CTEPEOMETPUYECKHE 3a]1a4M Ha
JI0KA3aTeJILCTBO "

UCCJIEIOBAHNE, CBSI3aHHBIE C
pacrojoKeHUEM TMpsMBIX B
IPOCTPAHCTBE.

IIpoBoaurtsb
JOKa3aTEJbHbBIE PACCYXKACHUS
npu peLIeHUH
r€OMETPUYECKHUX 3azad,
CBA3AaHHBIX CO  B3aUMHBIM

pPACIOJIOKEHUEM TIPSIMBIX B
POCTPAHCTRBE.

CpaBHuBaTh,
aHAJIM3UPOBATH 7
OLIEHUBATHL YTBEPXKACHUS C

LEJIBI0 BBISBIEHUS JOTHYECKU
KOPPEKTHBIX U HEKOPPEKTHBIX
PACCYXKICHUN.
MopaenunpoBarb peajibHbIe
CUTyalliHd, CBSI3aHHBIE  CO
B3aMMHBIM  PaCIIOJIOKEHUEM
IPsMBIX B IIPOCTPAHCTBE, Ha
A3bIKE T€OMETPUHU.
HccaenoBarpb
IIOCTPOCHHBIE
VICTIOJIb30BaHUEM

MOICIIN C
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r€OMETPUYECKUX TOHATHA U
TEOpeM, ammnapara ajireopsl,

U(PPOBBIX PECYPCOB.
MMoayuyarsb
npe/AcTaBJIeHUe 0
[EHTPAJILHOM
IPOECKTUPOBAHUH U 00

UCTOpUU pabOT MO TEOpUHU
MEePCIEKTUBbI

IHapaienbHOCTH
NPAMBIX
IVI0OCKOCTEH
NPOCTPaHCTBeE
(10 a)

H
B

[loHsTHA: MapaIUIETBHOCTH
NpsAMOM M IUIOCKOCTH B
MIPOCTPAHCTBE.

[Ipu3Hak  mapajuieIbHOCTH
npsAMOM U rockoctu. CBOKCTBA
MApAJUICIBHOCTH  NPAMON U
IIJIOCKOCTH.

['eomeTpuueckue 3amadyd Ha
BBIYMCJIEHUE U JOKA3aTENbCTBO,
CBSI3aHHBIC C MAPAJUIEIBHOCTHIO
NpSAMBIX W IUIOCKOCTEH B
IIPOCTPAHCTBE.

IToctpoenue CEUYCHUS,
MPOXOJAIIETO Yepe3 JTaHHYIO
OpsSIMyt0  Ha  4YepTeke U
apauieaIbHOTO Ipyrou
npssMoil. Pacuér oTHOIIEHU.
[TapayutenbHas MIPOEKLINS,
MPUMEHEHUE ISl TOCTPOCHUS
CEYEHUN KyOa u
napasuielienunesaa.

CaolicTBa mapajenenuneaa
U TIPU3MBI.

[TapaiiennbHbIE  MIOCKOCTH.
[Ipu3Haku [apaJJICIIbHOCTU
JIBYX IUIOCKOCTer. Teopema o
MapajuieIbHOCTH u
€IMHCTBEHHOCTHU  IUIOCKOCTH,
MPOXOASIIIEN YEPE3 TOUYKY, HE
[PUHAJICKALLY IO JTAHHOU
IUIOCKOCTH U CJIEACTBUSA U3 HEE.

CBoiicTBa  mapajuieIbHbBIX
MJIOCKOCTEN: O MapasjiebHOCTH
OpSIMBIX ~ MEPECEUCHUsT P
MIEPECEUYECHUN JIBYX

Kanaccupuuuposarb
B3aMMHOE PaCIIOJIOKEHHE
OpsMOM W TUIOCKOCTH B
IIPOCTPAHCTBE, IIPUBOJIS
COOTBETCTBYIOIIUE IPUMEPHI
U3 pEeAIbHOM KU3HHU.

DopMyJHPOBATH
ONPENCIICHUE IapajuIeIbHBIX
IIPSIMOU U IIJIOCKOCTH.

Jloka3piBaTh TpPHU3HAK O
NapajuIeIbBHOCTH  NPSIMOM U
IJIOCKOCTH; CBOMCTBA
NapaJuIeIbBHOCTH  NPSIMOM U
IIJIOCKOCTH.

Pematnp
CTEPEOMETPUUYECKHUE  3a1a4M
BBIYUCIICHUS u

JOKa3aTCJIbCTBO, CBA3aHHBIC C
MapauICIIbHOCTBIO IIPAMBIX H
IIOCKOCTEH B IMPpOCTPAaHCTBC.

Pemarp IIPAKTUYECKUE
3a7auu Ha IIOCTPOCHUE
CEeYEHUM Ha yeprexax
TeTpasapa 151
napajuielIeIunea.

Pemiatn
CTEPEOMETPUYECKHE  3aJaYH,
CBSI3aHHBIE C TOCTPOCHUEM

CEUYEHUU TUTOCKOCTBRIO.

IMpoBoauTtsh JIOTUYECKHU
KOPPEKTHBIC  JOKA3aTEIbHBIE
pacCyXIeHus NOpU PELICHUU
F€OMETPUYECKUX 3a7a4
CBSI3aHHBIX c
MapalIEIbHOCTBIO
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napajieIbHbIX MJI0CKOCTEH
TpeTheH; 00 OTpe3Kax
napajieIbHbIX NPSIMBIX,
3aKITIOYEHHBIX MEXITY

napajieIbHbIMU TUIOCKOCTSIMU;
O TIEPECEUCHUH TIPSIMOM C IBYMS
napasuieIbHIMU TIOCKOCTSIMU

IJIOCKOCTEH.

CpaBHuBaThb "
AHAJM3HUPOBATH  peaJbHbIC
CUTYaIlUH, CBSI3aHHBIC c

NapAJJIENBHOCTBIO IPSIMOM U
IUIOCKOCTH B IIPOCTPAHCTBE;
MOJAEJIMPOBATH peanbHbIE
CUTyallUH,  CBSI3aHHBIE  C
NapaJUIeIbBHOCTBIO TNPAMOU M
IUIOCKOCTH B IIPOCTPAHCTBE, HA
A3bIKE T€OMETPUU

Iepnenaukyasap
HOCTh IMPAMBIX H
IIOCKOCTEH B
IMPOCTPAHCTBE
(10 a)

[ToBTOpEHME:
[Tudaropa  Ha
TPUTOHOMETPHSI
IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA.

CaoiicTBa
IPSIMOYTOJIBHOTO
napasuleJIenuneaa.
Brluncienne MIMH OTPE3KOB B
KyOe 51 MIPSMOYTOJIBHOM
NapajuleJIeUIENE.

[leprieHIMKYIAPHOCTD
psAMOU M TIocKoCTH. [Ipu3Hak
NEPHEHANKYJIIPHOCTH  TPSIMOM
U IUIocKkocTH. Teopema o

TCOpCMa
IINTOCKOCTH,

KyOa u

CyLIECTBOBAHUU u
€IMHCTBEHHOCTH PSAMOH,
MPOXOMSIIEN  4Yepe3  TOUYKY
IIPOCTPAHCTBA u
MEPIIEHAUKYJISIPHON K
miockoctu.  [lmockoctn m

MEPIICHAUKYJISIPHBIE UM TIpsAMas
B MHOTOTPAaHHUKAaX.

IlepnenauKyIsIp 51
HAaKJIOHHAS.

[TocTpoeHnue neprieHaAUKyIspa
Y3 TOYKH Ha IPSAMYIO.

Teopema 0 TPEX
NEepHeHIUKYIgpax (mpsMas u
oOpaTHas).

Yron MEXKITY
CKPEIIMBAIOIMIUMUCS TTPSIMBIMHU.
[Touck MEePIECHANKYJISIPHBIX

AKTyanu3upoBatb (akTbl U

METO/IbI IJIAHUMETPUH,
pEJIeBaHTHbIC TEME,
IIPOBOJUTH AHAJIOTUU.
DopMyJIUPOBATH
onpeneeHu:
MEPIICHAUKYJIAPHBIX IPSAMBIX B
IIPOCTPAHCTBE; ONPEACICHUE

IPSAMOU, NEPIEHAUKYIISIPHOMN K
IIJIOCKOCTH.

Jloka3pIBaTh. JIEMMY O
MEPIEHANKYJISIPHOCTH  JIBYX
MapajyIeIbHBIX — MPSIMBIX K
TPEThEN MPSIMOMN; TEOPEMBI O
CBSI3U MEXITY
MapaJUICIbHOCTBIO TPAMBIX U
VX MEPHEHIUKYISIPHOCTBIO K
IIJIOCKOCTH.

Jloka3bIiBaTh: TEOpEMY,
BBIPAYKAIOLLYIO IIPU3HAK
MEPIEHANKYIAPHOCTH MPSIMOU
U IUIOCKOCTH; TEOpEMY O
CYIIECTBOBAHUU u
€IMHCTBCHHOCTHU MIPSIMOM,
MPOXOJAIIEH YEPE3 TaHHYIO
TOYKY M MEPHEHIUKYISIPHON K
JTAaHHOM IIJIOCKOCTH.

N3o0paxaTh B3aMMHO
MEPIEHAUKYJIPHBIE  TTPAMYIO
Y TTIOCKOCTB.

DopMyJUpPOBATHL CBOWCTBO
MEePIIECHANKYJIApA o
OTHOIIEHHIO K TIJIOCKOCTH.
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MPSMBIX C MTOMOIIBIO
MEPIECHIUKYJIIPHBIX
IJIOCKOCTEN

OpToroHanpHOE
MIPOEKTUPOBAHUE.

[ToctpoeHue ceueHuid Kyoa,
IIPU3MBI, IIPAaBUIIBHOM
MTHUPAMUIBI c IIOMOIIIBIO

OPTOrOHAJIIBHOW MPOEKIUU.
CummeTprss B IPOCTPAHCTBE

OTHOCHUTEIILHO IUIOCKOCTH.
[Imockoctn  cumMmeTpuid B
MHOTOI'PaHHHKAX. [IpuzHax

IIEPIICHIUKYJIAPHOCTH IIPSIMOM
U IUIOCKOCTH KakK CIIECTBUE
CUMMETPHH. IIpaBuiibHBIE
MHOI'OTPaHHHUKHU

Pacuér paccrosHUM OT TOUYKHU
no  miockoctd.  CnocoOsl
OMYCTUTh  TNEPIECHAUKYIISPHI:
CUMMETpHSI, CABAT TOYKH IIO
napajuiesibHou npsmon. Casur
[0 HEMapaJuIeNbHOM MIPSAMOH,
W3MEHEHHE PACCTOSIHUI

IMoayuyars npeacraBjieHue
0 3HAUCHUW MEPIEHANKYIIpa
VIS IpYTUX o0JiacTedl HayKu
(puzuka, DHEPTETHKA,
JTa3epHbIE  TEXHOJIOTHH), B
peaIbHON KM3HM (TEXHHKA,
OKpYy>Karolas 00CTaHOBKa).

Jloka3pIBaTh YTBEPIKJICHU,

CBSI3aHHBIE C  MPOEKIMUEN
IpsAMOU Ha IIJIOCKOCTB,
HEIEPIICHIUKYISIPHYIO K 3TON
IPSAMOM.

Joka3piBaTh TEOpPEMY O
TpEX  IEpPIEHAMKYJIpax U

TEOpeMy OOpaTHYIO TEOpEME O
TPEX NMEPIEHAUKYIIAPAX.
Hoayyars npeacraBjieHue

00 OpPTOTOHATBLHOM
IIPOCKTUPOBAHUH.
Jloka3pIBaTh TEOpEMY O

MPOEKIMU TOYKHU Ha MPSIMYIO.
Pematnp

CTEPEOMETPUYECKHE  3aJaYH,
CBSI3aHHBIE c
MEePIEHANKYIAPHOCTHIO
IIPSIMOU U TIJIOCKOCTH.

Pemiats IIPUKJIIAIHBIE
3a7a4H, CBSI3aHHBIC c
HaXO0XJICHUEM

F€OMETPUYECKUX BEJIMYHH.
Pematn

CTEpEOMETPUYECKUE  3al1auy,
CBSI3aHHBIE C NPUMEHEHHUEM
TEOPEMBI 0 TPEX
NEPIEHINKYJIIAPaXx,
HAXOXKJIECHUEM  PACCTOSIHUM,
MMOCTPOEHUEM MPOCKIIUU.
CpaBHuBaTh U
aHAJIU3MPOBAThH
YTBEPKIACHUSA c L(EJIBIO
BBISIBJICHUS JIOTUYECKHU
KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyXIEHUMN.
AHAJIU3MPOBATH U
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MOI€E€JIUPOBATD Ha A3BIKEC

reOMETpUN peanbHbIe
CUTyalluM,  CBSI3aHHBIE  C
NEPIEHIUKYIISIPHOCTHIO
IpSIMOi 17} IUIOCKOCTH;
UCCJIeA0BATh  ITIOCTPOCHHBIE
MOJEIN, B TOM 4YHUCIE U C
UCIIOJIb30BAHUEM  ammapara
anreopsl
Yrisl [ToBTOpeHue: yrom Mexay | AKTYaJau3upoBaTh (HaKThl
paccTossHus OpsAMBIMA ~ HAa  IUIOCKOCTH, |M  METOABl  IUIAHMMETPHH,
(74) TPUTOHOMETPUS B | pEJICBaHTHBIC TEeME,
IIPOM3BOJIBHOM TPEYTOJbHUKE, | IPOBOAUTH AHAJIOTHUM.
TeopeMa KOCUHYCOB. DopMyJIHPOBATH
IloBTOpeHue: yroa MeEXay | OIpEeNeIeHue  JBYI'PAHHOIO
CKPEILIMBAIOIIMMUCSA TPAMBIMH | yIJa.
B IIPOCTPAHCTBE. Jloka3bIBaTh CBOMCTBO
I'eomeTpuueckue METO/bI | PABEHCTBA BCEX JIMHEHHBIX

BBIUMCIIEHUS  yIja  MEXKIY
MPSAMBIMUA B MHOTOTPAHHUKAX.
JByrpanHbIi YIOJL
CBOMCTBO JIMHEWHBIX  YIJIOB
JIBYTPaHHOTO yTJIA.

[leprieHIUKyISIpHBIE
IIJIOCKOCTH.

CaoiicTBa B3aHMHO
MEPIEHIUKYIIPHBIX
IJIOCKOCTEM. ITpu3zHak
IIEPIICHIUKYJIAPHOCTH

IJIOCKOCTEN; TEOpEMa O MPSIMOU
IEpECEUYECHUsl IBYX IUIOCKOCTEN

NEPHEHANKYJIAPHBIX  TPETbel
IIJIOCKOCTH.

[IpsAMOyTOJIBHBIN
napayIeIenune]t; KyO;
U3MEPEHUS, CBOWCTBA
PSIMOYTOJIBHOTO
napajuienenunena. Teopema o
JUAaroHajgd  MPSMOYTOJIBHOTO

napajulieliennunea U CIICICTBUE
13 HEE.

CrepeomeTpruecKue u
MIPUKJIaTHBIC 3a/1a4H,
CBS3aHHBIE CO  B3aMMHBIM

YIJI0B ABYTPAHHOTO yIJia.
Kuaccudguuuposarp
JBYTPaHHbIE YTJIBI B
3aBUCHMOCTH OT UX I'PAaTyCHOU
MEPBI.
DopMyJIHPOBATH
ONpEIEICHUE
NEPIEHIUKYJIISIPHBIX
IIJIOCKOCTEMN.
Joka3biBaTh TEOpPEMY O
IPU3HAKE
NEPHEHANKYJIIPHOCTH  JIBYX
IIJIOCKOCTEMN.
DopMyJIHPOBATH
cieAcTBUE (M3 MpHU3HAKA) O
NEePHEeHAUKYISIPHOCTH
IJIOCKOCTH, KOTOpast
NEePHEeHAUKYJIAIPHA IPSIMOM, O
KOTOPOH TepeceKaroTcsi JiBe
IUIOCKOCTH, 3TH IIOCKOCTSIM.

B3alMMHO

Jloka3bIiBaThH
YTBEPKICHUS 0 €ro
CBOMCTBAx; TEOpeEMY u

CJIICACTBHUC u3 HEC 0
AUuaroHajisix HnpAMOYIroJbHOTIO
napaJuiCJICIMIICaa.
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pacnoaoKeHueM
IIJIOCKOCTH.

IToBTOpEHME:
CKpEILMBAIOLINECS npsiIMBIE,
napajuiesibHble  IUIOCKOCTH B
CTaHJAPTHBIX MHOTOTPAHHUKAX.

[Tapa IapajuIeNIbHBIX
IJTIOCKOCTEN Ha
CKPEIIUBAOIINXCS MPSIMBIX,
paccTosiHue MEXK]TY
CKPEILUBAIOIIUMUCS TPSIMBIMHU
B MPOCTBIX CUTYaIIMSIX.

Onyckanue
MEPIEHIUKYJIIAPOB,
BBIYMCJIEHUE PACCTOSIHUA OT
TOYKA OO TOYKH; NPSMOM;
IJIOCKOCTH.

Briuncinenne  paccTosHUM
MEXKITY CKpEILIMBAIOIIUMUCS
PSIMBIMU c MTOMOILIBIO
MEPIICHAUKYJISIPHOMN MIIOCKOCTH.

TpéxrpanHbiii yroui,
HEPABEHCTBA ISl TPEXTPAHHBIX
YTJIOB.

Teopema [Tudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB
JUTS TPEXTPAHHOIO yria.
DIIEeMEHTHI chepuyeckoit
T€OMETPHUU: reoe3u4eCcKue
JIMHUM Ha 3emiie

[MpsAMBIX H

Pemarp
CTEPEOMETPUYECKHUE  3a]a4H,
CBSI3aHHBIC c
NEPIEHINKYJIAPHOCTD MPSAMBIX
U IUIOCKOCTEW, HCHOJIb3Ys
IUTAaHUMETpUYECKre (PakThl U
METO/IBI.

IIpoBoaurts JIOTUYECKU
KOPPEKTHBIE  JIOKa3aTEIbHbIC
paccyXJeHus TMpU peElICHUU
FEOMETPUYECKUX 3ajad,
CBSI3aHHBIX c
NEPIEHIUKYJIIPHOCTBIO
IJIOCKOCTEMN.

AHaJIM3UpPOBATH U
MOJEJUPOBATHL Ha  SI3BIKE
reOMETPUU peanbHbIe
CUTyallud,  CBSI3aHHbIE  C
NEPIEHIUKYJIIPHOCTBIO
IPSAMBIX U TUIOCKOCTEM.

HccnenoBatb
MOCTPOCHHBIE MOJEIH, B TOM
YUCJI€ M C MCIOJIb30BAHUEM
anmnapara anreOpsl.

Pemarn MIPUKJIAHBIE
3aja4d, CBSI3aHHbIC c
HaX0XXJICHUEM
F€OMETPUYECKUX BEJIMYHH

MHoOrorpaHHuKH

(30u)

Cucrematv3zanus  3HAHUM:
MHororpanHuk u ero
aneMeHThl. [lupamuma. Buasl
MIAPAMULL. [IpaBuibHas
MApaMHU/IA.

ITpusma. [Ipsamas 51
HAaKJIOHHAs IIPU3MBI.
IIpaBunbHas npusma. I[Ipsmon
napasulelIeuIes,
IIPSAAMOYTOJIBHBIN
napajiesenunesn, Kyo.

Brinmykible MHOTOTPAaHHHKHU.
Teopema Oitnepa. [IpaBunbHbIe

Padorath Cc y4eOHHKOM:
3a7jaBaTh BOIPOCHI, J€aTh
3aM€uYaHusl, KOMMEHTapHUH.

AHAJIM3MPOBATH DPELICHUE
3a1a4H.

PucoBarsp BBIITYKJIBIC
MHOTOTPaHHUKHU C 3aJJaHHBIMU
CBOMCTBaMU;
BOCCTaHABIMBATh OOIIUN BUJ
BBIIYKJIOTO ~ MHOTOI'PaHHHUKA
10 IBYM €TO MPOEKLIHUSIM.

Jloka3bIBaTh CBOMCTBa
BBIITYKJIOTO MHOTOTPAaHHUKA.
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)41 MOJIYIIPpaBHUIIbHBIC
MHOTI'OI'paHHUKH

PucoBartb BBIITYKJIbIE
MHOTOTPAaHHUKHA C  pa3HOM
SUJIEPOBOU XapaKTEPUCTUKOM;
HCCJIEeA0BATh  BO3MOXHOCTHU
MOJIYYEHHUsI pe3ysibTaTa IIpU
BAPbHPOBAHUY JAHHBIX.

Jloka3bIBaTh CBOMCTBaA
MIPaBUIIbHBIX
MHOTOTPaHHHUKOB.
IlmanumpoBars  TOCTpPOEHUE
MPaBUJILHBIX MHOTOTPAHHUKOB
Ha TOBEPXHOCTIX  APYTHX
IIPAaBUJIbHBIX MHOT'OI'PAHHUKOB

BexTopsl
IMPOCTPAHCTBE
(25 9)

[TonsiTne BEKTOpa Ha
IJIOCKOCTH U B IIPOCTPAHCTBE.

Cymma " Pa3HOCTH
BEKTOPOB, MIPaBUIIO
NapaJuIeeNuIe d, YMHOKECHHE
BEKTOpa Ha YMUCIIO, Pa3JIOKEHHUE
BEKTOpa Mo 0Oasucy Tpéx
BEKTOPOB, HE JIKAIUX B OJHOU
IJIOCKOCTH.

CkansipHoe IPOU3BEACHUE,
BBIYMCIICHHE  yIJIa  MEXIYy
BEKTOpPaMH B ITPOCTPAHCTBE.

IIpocreiimme  3agaum ¢
BEKTOpaMu

AKTyanu3upoBatb (akTbl U
METO/]IbI TUTAaHUMETPUH,
peeBaHTHBIC TeMe,
IPOBOJIUTH AHAJIOTHUH.

OnepupoBartb
NOHATHSAMM:  BEKTOp  Ha
IJIOCKOCTH U B MPOCTPAHCTBE;

KOMILIAHAPHBIE BEKTODBI.
[IpuBOINTH IIPUMEPBI
(du3HUecKuX BEKTOPHBIX
BEJINYMH.

OcBauBathb npaBuia
BBITIOJIHCHUS JIeUCTBUU
CJIOXKEHHUSI WU  BBIYMTAHUSA
BEKTOPOB, YMHOKEHUS
BEKTOpPA Ha YMCJIO.

Jdoxka3pIBaTh IIPU3HAK
KOMILIaHAPHOCTHU TpEX
BEKTOPOB.

Joka3piBaTh TEOpPEMY O
Pa3oKEHUH JI000Tr0 BEKTOpa

110 TpEM JTAHHBIM
HEKOMIUIaHAPHBIM BEKTOPAM.
IIpumensars [IpaBUJIa
BBITIOJIHCHUS JIEUCTBUU
CIOKEHUS U BBIYUTAHUA
BEKTOPOB, YMHOXEHHUS

BEKTOpa Ha
pelleHuy 3a1a4.

Haxoaurhb KOOPJUHATBI
BEKTOpa B JIaHHOM Oa3uce H

YUCIIO  TIpHU
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CTPOUTDH BCKTODp I10 €ro
KOOpAuHaTaM.

BcnnoMHUTH OIIpCACICHUC
CKAJIIPHOT'O YMHOKCHHUA U €TO

cBoWcTBa.  Bpmuucimare ¢
IIOMOILBIO CKaJIIPHOTO
YMHOXEHUS JUIMHBI BEKTOPOB,
YTJIbI MEKY HUMH,
yCTaHABJINBATh
NEPIEHINKYJIIPHOCTD
BEKTOPOB.

AHaJIM3MpPOBATH 51
MOJEJHUPOBATHL Ha  A3BIKE
reoMeTpun pealbHbIe
CUTyallUd,  CBSI3aHHBIE  C
(U3NYECKUMU  BEKTOPHBIMU
BEJINYMHAMU.

HUcnoab3zoBarb pu

pELIEHUN 3a/1a4, CBSI3aHHBIX C
BEKTOpaMH B TMPOCTPAHCTBE,
IJIaHUMeTpuueckue (axTbl U
METOJIbI

JIBukeHus

(3 4)

JIBM>KEHUsT  MPOCTPAHCTBA.
Otobpaxxkenusi. [[BwkeHus u
paBeHcTBO  (uryp.  OO6mme
CBOMCTBA JBW)XECHHU. Buabl

JIBUOKCHUM: MapaJUICIbHBIN
MEePEHOC, LEHTpaJbHas
CUMMETpHUS, 3epKajbHas
CUMMETpHS, MOBOPOT BOKPYT
MPSIMOM. [IpeoOpazoBanus
nogodus. Ilpsimas u cdepa
Ditnepa.

['eomeTpuueckue 3agauv Ha
MIPYMEHEHUE NBUKCHUSA

CBo0oaHO omepupoBathb

NMOHSATUSIMH.  OTOOpaKeHUE
npocTpaHCTBa  Ha  ceds,
JBUKEHUE MPOCTPAHCTBA;
IEHTpaJIbHAs,  OceBast W
3epKaJIbHAs CUMMETPHH,
NapaJijieIbHbINA IIEPEHOC;

PaBEHCTBO U mogo0ue Guryp.
Jloka3biBaTh
YIBEPXKACHUS O TOM, 4YTO

LEHTPAJIbHAS, oceBas M
3epKaJIbHAs CUMMETPHH,
IapaJijIeIbHbINA IIEPEHOC
SBJISIFOTCS JNBHKCHUSIMH.

BbInoHATH npeoOpa3oBaHus
no100wusl.

OnepupoBarthb
NOHATHAMM: TIpsiMasi u cdepa
Ditnepa.

Pemrats reomerpuueckue
3aa4l  C  UCIIOJIb30BAHUEM
JIBUDKCHUM.
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Hcnoan3oBarh pu
pelleHnH 3ajad  JIBUKEHUS
IIPOCTPAHCTBA U UX CBOMCTBA.

CpaBHuBaTh u
aHAJIM3UPOBATH
YTBEPKIACHUS c LEJIBbIO
BBISIBIICHUS JIOTUYECKHU
KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyKJICHUU.

HUccnenoBatb
MOCTPOCHHBIE MOJICIIH.

HUcnoab3oBarh

u@poBbie pecypcChl

11 kaace (102 )

Ha3Banmue
pasaena (TeMbI) OcHOBHBIE BHIBI
OcHoOBHOE coaepxaHue

Kypca AeSITeJIbHOCTH YYAIIUXCS

(KOJTH4eCTBO YaCOB)

AHasMTH4YeCKast IToBTOpEHME: KOOpPAMHATHI AKTyanu3upoBath GakThl U

reoMeTpusi BEKTOpa Ha IUIOCKOCTH W B | METObI MJIAHUMETPHH,

(15 9) MPOCTPAHCTBE, CKaJIIPHOE | PEJICBAHTHBIC TEME,
MPOU3BEICHUE BEKTOPOB, | MPOBOJAUTH aHAJIOTHH.
BBIUHCIICHUE  yIila  MEXay CBoautrb  feiicTBHA €
BEKTOpaMU B MPOCTPAHCTBE. | BEKTOPAMH K aHAJIOTUYHBIM
YpaBHeHUE NPSIMOM, | JEUCTBUAM Cc ux
MPOXOASIIIEN Yepe3 ABE TOUYKHU. | KOOPJIMHATAMM.

YpaBHeHue IJIOCKOCTH, BenmomuuTh onpeneneHue

HOpMaJlb, YPaBHEHHE | CKAIIPHOTO YMHOXEHUS U €T0

IJIOCKOCTH B OTpEe3Kax
BekTopHoe mpou3BeIcHUE.
JIunennble HEPABEHCTBA,
JIMHENHOE MPOrpaMMHUPOBAHUE
AHalIuTHYECKHE METOJIbI
pacuéra yriia Mexay IpsMbIMU
151 MJIOCKOCTSIMU B
MHOTOTpaHHuKax.  Popmyia
paccTosiHusT OT TOYKH IO
TJIOCKOCTH B KOOPJIMHATAX.
Haxoxnenue paccrostHuii ot
TOYKHU JI0 TJIOCKOCTH B KyOe |
MIPaBUJIbHOU TUPAMHUJIE

CBOWCTBA.  Bpluucimare ¢
ITIOMOLIBIO CKaQJISIPHOTO
YMHOKE€HUS JJIMHBI BEKTOPOB,
YIJIBI MEXKY HUMH,
YCTaHaBJIMBATh
MEePIEHIUKYIISIPHOCTh
BEKTOPOB.

BeiBoauTh ypaBHEHUE
IJIOCKOCTH U dopmyly

paccTosiHAsl OT TOYKH JO
TJIOCKOCTH.

Pemars 3amaum, coueras
KOOpPJMHATHBIA U BEKTOPHBIN
METO/IBL.
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IIpoBoauTs  JOrMYECKU
KOPPEKTHBIE J0Ka3aTebHbIe
paccy:KIeHusi IpU pPEUICHUU
reOMETPUYECKUX 3ajlad  Ha

IIPUMEHEHUE BEKTOPHO-
KOOPIHMHATHOT'O METOAA.
AHaM3upoBaTh 51
MOJEJUPOBATbL HA  SA3BIKE
reOMETPUHN peanpHbIe
CUTyaluH, CBSI3aHHBIC

BEKTOpPaMHU U KOOPAMHATAMH.
HccaenoBatnh
MIOCTPOCHHBIE MOJEIU, B TOM
YHUCJIE U C HCIOJb30BaHUEM
arrapara ajareOpel.
Hcnoan3oBaTh
KOMITbIOTEPHBIE IPOTPAMMBI.
3HAKOMMTBCS C UCTOpHUEH
Pa3BUTHSI MATEMATUKU

IHoBTOpEHME,
00001IeHnE
cucTEMaTH3ALUA
3HAHUH

(12 yacoB)

CedeHusi MHOTOTPAHHHUKOB:
CTaHJApPTHBIE MHOTOTPAHHUKU,
METOJl CJIEJIOB, CTaHIAPTHHIC
IJIOCKOCTH, nepeceyeHust
MPSMBIX U TUIOCKOCTEN

[TapajutenibHBIE TIpSIMBIE U
MJIOCKOCTH: napajuieJibHbIe
CECUCHUsI, PACYET OTHOIICHUMU,
YTJIbI MEXKY
CKPEILIMUBAOIIUMHUCS MTPSIMBIMH

IlepnenaukynspHbie
psIMbIE U IJIOCKOCTH:
CTaHJapTHBIC napel
MEePIEeHIUKYISIPHBIX
IIJIOCKOCTEN 51 MPSAMBIX,
CUMMETPUM MHOTOTPAHHHUKOB,
TeopeMa 0 Tpex
MePIIEeHINKYIIApaXx,
BBIYMCIICHUS JUTUH B
MHOTOTPaHHHUKAX

IToBTOpEHME: IUIONIA U
MHOTOYTOJIBHUKOB, (OPMYIIbI
JUTSL TUTOTIANIeH, COOOpasKeHUS
no1oous.

Crpourb ceueHus.

Pemiatb
CTEPEOMETPUYECKUE  3aJlauu
Ha JI0Ka3aTeIbCTBO
MaTEeMaTUYECKUX OTHOLIEHUH,
HaXO0XKJEHUE T€OMETPUUECKUX

BeIWYMH  (JUIMH,  YIJIOB,
TJIOIIAICH, 00BEMOB).

HUcnoas3oBarb pu
pEIIeHUN CTEPEOMETPHUICCKHUX
3aJ1a4 IJIAaHUMETPUUSCKHUE
(haKThl ¥ METOJIBI.

IIpoBoautTh  JIOTUYECKH
KOPPEKTHBIE J10Ka3aTEIIbHBIC
pacCyXJIeHusT MOpU PEUICHUU
CTEPEOMETPUYECKHX 3a]aU.

CpaBHuBaTh u
aHAJIM3UPOBATb  pPCEaJbHBIC
CUTYyaluu u BBISIBJISATH
BO3MOHOCTb e

MOJICJIMPOBAHUsI HA  SI3BIKE
T€OMETPHUH.

MoaeanpoBarb peaIbHYIO
CUTYaLUIO Ha SI3BIKE
T€OMETPUM U HMCCJIEJ0BATH
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[Inomanu ceyeHun
MHOT'OTPaHHUKOB: ILIOIIAIN
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUsI M0 100us

MOCTPOCHHBIE MOJEIU, B TOM
YHUCJIE M C HCIOJb30BaHUEM
arrapara ajareOpsl.

Hcnoan30BaTh
KOMITBIOTEPHBIE  MPOTPAMMBI
MIpY PELLICHUH 3a]a4.

O0Bém
MHOTOTPAHHHKA
(17 v)

O0BEM Tena. Oo6bem
IPSIMOYTOJIBHOTO
napajuienenuneaa. 3agadd oo
YABOCHUH Ky0a, 0 KBaapaType
Ky0a; 0 TPUCEKILIMH yTJIa.

CrepeomeTpuueckue
3aJlayu, CBS3aHHBIE C 0OBEMOM
MPSIMOYTOJILHOTO
napajuienenuneaa.

[TpuknagHbie 3a/1auu,
CBSA3aHHBIE C BBIUYHUCICHUEM
o0BEma MPSIMOYTOJILHOTO
napajuienenunesaa.

OO0BEM NpAMON TPU3MBI.

CrepeomeTprueckue
3a/1auu, CBSI3aHHBIC c
BBIYUCIICHUEM 00BEMOB

npsMou npusmel. [IpuknagHeie
3aJa4M, CBSI3aHHBIE C 00BEMOM
MPSMOM ITPU3MBI.

Brruucnenne o05EMOB TeI ¢
TMOMOIIIBIO OIPEAECIEHHOTO
uHTerpana. O0bEM HaKJIOHHOU
MPU3MBI, TUPAMHUJIBI.

®opmyna 00BbéMa
IIAPAMUBI. OtHOmEHNE
00bEMOB MHUpaMuJ C OOIIUM
YTJIOM.

CrepeomeTpuueckue
3a/1a4H, CBSI3aHHBIC C
00bEMaMU HAKJIOHHOM MPU3MBI,
MUpaMUIbL.

[Ipuknaguele 3agaud 1O
TeMe «OO0BEMBI TE,
CBSI3aHHBIC C 00BEMOM
HAKJIOHHOU [IPU3MBI,
MUpaMUIbL.

CBo0oaHO omepupoBaTh
NOHATHAMM: O00BEM Tena,
00BEM IPSIMOYTOJIEHOTO
napasuiesienunesa.

®opMyIUPOBATH
OCHOBHBIE CBOHCTBa OOBEMOB.

Jloka3pIBaTh TeopeMy 00
00BEME IPSIMOYTOJIBHOTO
napasuielienunena, CleICTBUs
n3 HeeE.

Pa3pesarsp
MHOTOTPaHHHKH,
MepPEeKIIa/IbIBATh YaCcTH.

Pemarn
CTEPECOMETPUYECKHUE 3aJIauu,
CBSI3aHHBIC C BBIYHCICHUEM

o0BEMa MPSMOYTOJIBHOTO
napasuieNienunea, Ipru3Mbl.
CpaBHuBaThH "
aHAJIM3MPOBATH
YTBEPXKACHUS  C  LEJbIO
BBISIBJICHUSI JIOTUYECKH

KOPPEKTHBIX U HEKOPPEKTHBIX
pacCykJICHUH.

AHaJIU3MPOBATH 7|
MO/JEJUPOBAThL Ha  SI3BIKE
reOMETPUUN peanbHbIe
CUTyallid,  CBSI3aHHBIE  C
00BEMOM  MPSAMOYTOIBHOTO
napajuiesienuneaa, IMpPU3MBbL,
MUPaAMHUJIBI.

HUccaenosarb
MIOCTPOCHHBIE MOJIENIA, B TOM
YUCJI€ U C MCIOJIb30BaHUEM
ammapara anreOpsl.

BeiBoauTh OCHOBHYIO
UHTETpabHYI0 (QopMyITy st
BBIYUCIICHUS] O0BEMOB TEJL.
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Jloka3pIBaTh TeopeMy 00
00bEME HAKJIOHHOW MPU3MBI

Ha TpUMepe TPEyroJbHOM
IPU3MBI M JJIS1 IPOU3BOJIBHOM
TPU3MBIL.

Jloka3pIBaTh TEOpeMy: 00
00BEME MUPAMU/IBL,
(dbopMynupoBaTh CIECACTBUS U3
Hee: 00BEM  yCEuE€HHOH
TUPaAMUJIBI. BeiBouTh
dbopMmyny TSI BBIYUCICHUS
00BEMOB yCceuEHHOU
THPaMHUIbI

Tena BpameHus.
Chepa wu  map.
KomOunamuss  TeJu
BpallleHUS "
MHOTOTPAaHHUKOB
(24 v)

[IpumeneHue 00BbEMOB.
Breruncnenne paccTrosiHUS 10
MJIOCKOCTH

Hunuaapuueckas
MTOBEPXHOCTD, obOpazyroriue
UWJINHIPUYECKON
MOBEPXHOCTH.

Humusap. [Ipssmont

KpyroBoil mwmsHap. Ilnomans
ITOBEPXHOCTH IUIUHAPA.
Konnueckass mOBEPXHOCTS,

oOpazyroriue KOHHYECKOU
noBepxHoCcTH. Konyc. Ceuenne
KOHyca MJIOCKOCTHIO,
MapajyIeIbHOU IJIOCKOCTH

OCHOBaHMSI. Y CEUEHHBIA KOHYC.

N300paxkeHre  KOHYCOB U
YCEUYEHHBIX KOHYCOB.

[Tnomans O00oKoBOM
MMOBEPXHOCTHU 151 TOJIHOM

MMOBEPXHOCTHU KOHYCA.
CrepeoMeTpruUecKUe 3a/1a4n

Ha JI0Ka3aTeNbCTBO 51

BBIUHCIIEHUE, IIOCTPOECHUEM

CEYCHMU LMIIMHIPA, KOHYCA.
[Tpuxiagueie 3a7a4H,

CBSI3aHHBIE C HWJIMHAPOM
Cdepa u map.

[lepeceuenue chepsl u mapa
¢ IockocThro. Kacanue mapa u
chepbl IIOCKOCTBRIO. Bumg m
HN300paKeHHE Iapa.

VYpaBHenue cdepsl.
[Tnomans chepsl u e€ yacTeil.

CB000aHO omepupoBaThb
MOHSAATHUAMM:

AIHHAPAYCCKAS
MTOBEPXHOCTD, UATHHP.
N3yuarn CIIOCOOBI

MOJIYYEHUS] UUIMHAPUYECKON

MOBEPXHOCTH, LIWJIMHJPA.
HN300paxkary muvHAPp U

€r0 CEYEHUS IIOCKOCTHIO.
CBo00aHO omepupoBaThb

MOHSATUSIMM: KOHUYECKast
MTOBEPXHOCT, KOHYC,
yCeu€HHbI KOHyC. HM3yuatb
CIIOCOOBI MOJTYYSHUS
KOHMYECKOM  TOBEPXHOCTH,
KOHYCca.

N300paxkaTh KOHYC U €r0
CeYeHUs IJIOCKOCTBIO,

NpOXOASIIEd dYepe3 OChb, H

IJIOCKOCTBHIO,

MEPIIEHINKYJIAPHON K OCH.
BeiBoauth Qopmynbl ais

BBIUMCIIEHUA  OOKOBOM  H
MOJIHOM TIOBEPXHOCTEU TEN
BpalICHUA.

Pematn
CTEPECOMETPUYECKHE 3aJ1a4H,
CBSI3aHHBIC C TeJIaMH
BpaICHUS, HaXO0XICHUEM

IUTOI[Aaa OOKOBOW U IIOJIHOU

62




CummMmertpust cepsl 1 mapa.

CrepeomeTprueckue 3a1a4u
Ha J0KA3aTeIbCTBO "
BBIYMCIICHHE, CBS3aHHBIE CO
chepoit U 1apom,
IIOCTPOEHUEM CEYCHUI
IIJIOCKOCTBIO.

[Ipuknannsie
CBA3aHHBIE  CO
1apoM.

[loBTOpEHHE: OKPYKHOCTB
Ha IUIOCKOCTH, BBIYKCIICHUS B
OKPYXHOCTH, CTaHAAapTHBIE
nmoaoous

150, ¢

3aJ1a4H,
chepoit

Paznuunble  KOMOMHAILIUU
Tel BpalieHus U
MHOTOIPaHHHUKOB.

3agaun 1o TteMe «Tema m
MTOBEPXHOCTH BpaICHUS»

MTOBEPXHOCTH, IOCTPOCHUEM
CCUCHUU.

HUcnoas3oBath pu
peleHnn 3a1a4

INIAHUMCTPHYCCKHUC (I)aKTBI 151
MCTOIBI.

CpaBHuMBaTH u
aHAJTU3UPOBATH
YTBEPXKIECHUS  C  IEJIbIO
BBISIBJICHUS JIOTUYECKH
KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyXICHUN.

AHaIM3MpPOBATH u
MOAEJIMPOBAaTh Ha  s3BIKE
reoOMeTpUn peanbHbIe
CUTyallUM,  CBSI3aHHBIE  C
KOHYCOM M LIWJINHJPOM.

HccienoBarb

IOCTPOEHHBIE MOJIENH, B TOM
YHCIie U C HCIOJIb30BAHUEM
anmnapara anreopsl
AKTYyaJau3upoBaTh (HakThbl
u METOObI IIaHUMCTPUH,
PCICBAHTHEIC TEMC,
IMPOBOJAUTH AHAJIOI'MMA.
CB000aHO omepupoBaTh
noHsiTusMu: chepa u 1ap,

LEHTP, paguyc, JUAMETP
cdepsl U mapa.

HccaenoBats  B3auMHOE
pacnoyiokeHre  chepel U
IJIOCKOCTH.

®opMyIHPOBATH
OIIPELICIIEHUE KacaTeJILHOMN

MIJIOCKOCTH K cdepe.
Jloka3bIBaTh TEOPEMBI O
CBOWCTBE 151 IIpA3HAKE
KacaTeJIbHOM IIJIOCKOCTH.
BoiBoauts Qopmyny mis
BBIYHCIICHUS TIIOMIAIN cepbl
gyepe3 paanuyc chepol.

Pemiatp
CTEpEOMETPUYCCKHIE 3aJ1auH,
CBs3aHHBIE CO cdepoil
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1apom, HaXO0XKJICHUEM
riomaau cepsl u e€ yacTe,
MOCTPOEHUEM CEeUEHUMN cepbl
Y 1mapa.

AHaJIU3MPOBATH u
MOJEJUPOBATh Ha  S3BIKE
r€OMETPUHN peanbHbIe
CUTyallud,  CBSI3aHHBIE  C
mapoM 1 chepoi.

Pemarts mpocTbie 3amauu,
B KOTOPBIX  (UTYpUPYIOT
KOMOWHAITUY TEJl BPAIICHUS U
MHOTOTPaHHUKOB.

HUcnoas3oBatrh pu
pElIEHNH 3aj/lad, CBSI3aHHBIX
co chepoii u  mIapom,
IIaHUMETpUUeckrue (GakThl U

METO/IbI.
Pemarn

CTEPEOMETPUYECKUE 3a]1auH,
CBSI3aHHBIC c TeJIaMH
BpAIllCHUS, MMOCTPOECHUEM
CEYCHUU TeJ BpalleHUs, C
KOMOHWHAIUIMU Tell
BpaIllCHUS U
MHOTOIPaHHHUKOB.

IIpoBoauTh  JTOTHMYECKHU
KOPPEKTHBIE JOKa3aTEIIbHbIC
paCCyX IECHUA IIPU PEUICHUU

reOMETPUUECKUX 3aj1ad4,
CBSI3aHHBIX c
MEPIEHIUKYIISIPHOCTHIO
TJIOCKOCTEH.
AHaIM3upoBaTh 151
MO/JEJUPOBAThL Ha  SI3BIKE
r€OMETPUH peanbHbIe
CUTyallid,  CBSI3aHHBIE  C
MHOTOTPaHHUKAMH.
HccaenoBathb

MOCTPOEHHBIE MOJIEIH, B TOM
YUCJIE W C MCIOJb30BaHUEM
anmapara anreopsbl.
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Iomanu
MOBEPXHOCTH U
00bEéMbI  KPYIJIBIX
TeJl

(9 1)

O0BeM mummHApa. Teopema
00 00BEME TIPSMOTO HIJIMH/IPA.

[Tmomanu OOKOBOH 51
TTOJTHOM MTOBEPXHOCTH
HWIMHApA.

Brruncienre o0bEMOB TeEI €
TIOMOUIBIO OIPEIEIIEHHOTO

uHTerpana. O6bEM KOoHYCa.
[Tnomanu  OokoBOM
ITOJTHOW MOBEPXHOCTH KOHYCA.

CrepeomeTpuueckue
3a7a4d, CBSI3aHHBIE c
BBIYMCIICHUEM 00BEMOB
UJINHAPA, KOHYCA.

[lpuknagHeie 3amadud 110
teme «OOBEMBI M ILIOIIAIU

MOBEPXHOCTEH Tell.

OO0bEéM 1Iapa W MIAPOBOTO
cektopa. Teopema 00 00BEME
mapa. [Inomans cdepsi.

Crepeomerpruueckue
3a/1auw, CBSI3aHHBIC C
BBIYUCIIEHHEM O0BEMOB I1apa,
IIIapOBOTO CETMEHTA, IIIapPOBOTO

CEKTopa.
IIpuknagaele  3amaduu 10
TeME «OOBEMBI TEI,

CBsI3aHHBIE C 00BEMOM II1apa u
TJIOMAABIO CHEpHI.
CooTHOLIEHUS MEXKTY
IJIONIA/ISIMU  TIOBEPXHOCTEH M
00BEMaMM TTOJOOHBIX TEJI.

[TonoOHEIE Tea B
MIPOCTPAHCTBE.

N3menenue o00bEMa 1pH
Mog00UH.

CrepeomeTprueckue
3aJ1a4w, CBSI3aHHBIC C

BBIYUCJICHUEM OOBEMOB TEl H
TUIOIAAEH MTOBEPXHOCTEN

CB0001HO oOmepupoBaThH
NOHATHAMM: O00BEM  Tea,
IJIOIA/Ib TOBEPXHOCTH.

DopMyIMPOBATH
OCHOBHBIE CBONCTBa OOBEMOB.

Jloka3biBaTh  TEOPEMBI:
00 o0wBéMe mnwIMHIApa; 00
o0béMe KoHyca. BbIBOAUTH
bopMyIBl TSI BBIYUCIICHUS
00BEMa yCeu€HHOTO KOHYCA.

HUccnenoBats
MOCTPOCHHBIE MOJICNIA, B TOM
YUCJE U C UCIOJIb30BaHUEM
anmapara anreOpsl.

3HaTh BO3MOKHOCTH
pelieHust 3a7a4 Ha
MIOCTPOEHUE  LUPKYJIEM H
JIMHEMKOM, O KJIAaCCHYECKHX

Hepa3pelrMbIX 3a1a4ax.

CBo00aHO omepupoBaThb
NOHATHAMM: 1apoBOi
CErMEHT, IIApOBOM  CIIOW,
1apOBOM CEKTOP, OCHOBaHUE
U BBICOTA CerMeHTa,
OCHOBaHHE U BBICOTA
11apOBOI'O CJIOS.

BoiBoauth QGopmynbl s

HaXOXKICHUS 00BEMOB
IIIaPOBOTO CEerMeHTa,
IIIAPOBOTO CEKTOpa, IUIOMIAIN
cdhepsl.

Jloka3pIBaTh TeopeMy 00
00bEMe 1Iapa.

Pemarn
CTEpPEOMETPUYCCKHE 3aJ1auH,
CBSI3aHHBIC ¢ 00BEMOM IIIapa,

IIaPOBOTO CETMCHTA,
IIaPOBOTO CEeKTopa,
IJIOIIAIBIO CPEpHI.
CpaBHuBATH u
AHAJTU3UPOBATH
YTBEPXKICHUS  C  IICJIBIO
BBISIBIICHUS JIOTUYECKH
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KOPPEKTHBIX U HEKOPPEKTHBIX

PACCYXKICHUN.
AHAJIU3MPOBATH u

MOJEJUPOBATh Ha  S3BIKE

reoOMETPUU peanbHbIe

CUTYyalluM,  CBSI3aHHBIE  C
00BEMOM 1apa, MIAPOBOTO
CETMEHTA, IapOBOTO
CErMEHTa, IJIOIAIBI0 CPEPBHI.

CBo0oaHO omepupoBaTh
NOHSITHEM: TIOJJOOHBIEC TEJa B
MPOCTPAHCTBE.

BbruncasaTs 00bEMBI TE €
NOMOUIbIO  ONPEAENIEHHOTO
UHTETpaa.

Pemars
CTEpEOMETPUYECKHE 3a/lauH,
CBSI3aHHBIE C COOTHOUICHUSIMU
MEXIY TUIOIIAASIMU
MOBEPXHOCTEH H 00BbEMaMuU
MOAOOHEBIX TEII.

IIpoBoauth  JIOTHYECKH
KOPpPEKTHBIE A0Ka3aTelbHbIe
paccysKaeHHusl TPU PEIICHUU
re€OMETPUYECKUX 3ajad,
CBSI3AHHBIX C BBIYHUCICHUEM
O0BEMOB TE€T C TMOMOIIBIO
OIPENEIIEHHOIO  UHTErpaia,
HAXO0XJIEHUEM COOTHOLICHHMS
MEXIY TUIOMIAASIMU
MOBEpXHOCTEH H 00BbEMaMu
MOJO0HBIX TEN.

AHaM3upoBaTh 151
MO/IJINPOBATh HAa  S3BIKE
reOMeTpUn peasibHbIe
CUTyalliu,  CBSI3aHHBIE  C
00bEMaMU U TOBEPXHOCTIAMHU
TN, Ha JOKA3aTelIbCTBO M Ha
HAXO0XJICHUE T€OMETPUUECKUX
BEITMYUH
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IToBTOpEHUE,
00001IIEHNE
cucTeMaTH3anus
3HAHUH

(229)

Oo6o0maroriee MOBTOPEHUE
MOHSATUH U METOJIOB Kypca
reomerpun  10-11  kiaccos,
CUCTEMaTHU3alMsl 3HAHUH.

Ucropus pa3BUTHS
CTEpPEOMETPUU KaK HayKd U €€
POJIb B Pa3BUTHH COBPEMEHHBIX
WHKCHEPHBIX u
KOMITBIOTEPHBIX TEXHOJIOTHI

Pemars
CTEPECOMETPUYCCKUE  3aJauu
Ha JI0Ka3aTeIbLCTBO
MaTeMaTUYECKUX OTHOIIECHUH,
Hax0XJICHUE TCOMETPUIECKUX
BeIMYUH  (IJIMH,  YTJIOB,
IJIOIIAICH, 00BEMOB).

HUcnoas3oBatrh npu
pELIEHUU CTEPEOMETPUUYECKUX
3a1a4 MJIAHUMETPUUYECKUE
(haKThl 1 METOJIBI.

IIpoBoautrh  JIOTHYECKH
KOPPEKTHBIE JI0KA3aTEJIbHbIC
paccyXI€HUsl TMpU PEUICHUU

CTEPEOMETPUUECKUX u
IJIAHUMETPUYECKUX 33/1a4.

CpaBHuBaTBH "
aHAJIM3UPOBATb  pEalibHbIC
CUTyaluu u BBISIBIISITh
BO3MO>KHOCTb eé
MOJICTUPOBAHUS Ha  SA3BIKE
Tr€OMETPHH.

MoaenupoBarh peaibHyIO
CUTYaIUIO Ha SI3BIKE

r€OMETPUU U HCCJIe0BATh
IIOCTPOEHHBIE MOJEIH, B TOM
YUCJIE M C MCIHOJIb30BAaHUEM
amnmapara anreOpsl.
HUcnoab3oBarh
KOMIIBIOTEPHBIE  MTPOTPAMMBbI
IIPU pELIEHUN 3a]1a4.
Hoay4yars
NpeacTaBjJIeHne O TEOMETPUI
KaK O pa3BHUBAIOIIECICS HAyKe,
HCCIIEAYIOIEH OKPYKAKOIINN
MUp, CBA3aHHOU C peanbHbIMU
00BEKTaMHU, IIOMOTaloIICH
pELINTD peanbHbIe
YKU3HEHHBIE CUTYallUd O POJIU
CTEPEOMETPUU B PA3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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HHPUMEPHAS PABOYAS ITPOI'PAMMA YYEBHOTI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HEJIN U3YYEHUA YYEBHOI'O KYPCA

VYueOHslii kKypc «BeposTHOCTh M CTaTUCTHKA» YIAyOJIEHHOTO YPOBHS SIBISETCS
MPOJIOJKEHUEM U Pa3BUTHEM OJHOMMEHHOrO y4eOHOro Kypca yriayOia€HHOro ypOBHS
ocHoBHOM mmkonbl. Kypc mnpeagnasHaueH i (opMupoBaHus y OOydaromuxcs
CTaTUCTUYECKOM KyJbTYpbl W IIOHUMaHUSA pPOJIM TEOPUH BEPOSATHOCTEM  Kak
MaTEMaTUYECKOT0 MHCTPYMEHTA JUIsl W3Y4YEHMs CIy4dailHbIX COOBITHM, BEIMYUH U
npoueccos. [Ipu n3yueHun kypca odoramaroTcs MpeCcTaBIeHHs yJaluuxcs 0 METOAax
UCCIJIEIOBaHMsI U3MEHUMBOIO MHUPA, pa3BUBACTCS IOHUMaHUE 3HAYUMOCTU U OOIIHOCTH
MaTeMaTUYECKUX METOJOB IIO3HAHMS KaK HEOThEMJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHOHAYYHOT'O MUPOBO33PEHUS.

ConepxaHue Kypca HampaBi€HO Ha 3aKpeIUIeHUWE 3HaHUM, MOJYYEHHBIX IpHU
U3YYEHUU Kypca OCHOBHOM IIKOJBI M HA PAa3BUTHE IPEACTABICHUA O CIIy4alHBIX
BEJIMYMHAX M B3aMMOCBS3IX MEKIYy HMMH Ha BaXKHBIX NPHUMEPAX, CHOKETBI KOTOPBIX
MOYEPIHYThl M3 OKpyKawlero mupa. B pesynprate y 00ydarommxcsi IOJIKHO
chopMUpOBaTbCA  MpEJICTaBICHHE O Haubosiee yNOTPEOUTENbHBIX U OOLIMX
MaTE€MaTUYECKUX MOJEISIX, HUCHOJIb3YEeMbIX JIA ONUCAaHWS AHTPONOMETPUYECKUX U
neMorpaUyeckux BEJIMYUH, NOrPEIIHOCTEd B pa3iM4YHbIE pPOJa HU3MEPEHHSX,
JUTUTEIIbHOCTH 0€30TKa3HOU pabOThl TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTUK MaCCOBBIX
ABJICHUM W TpoLiecCOB B oOIIecTBE. YUeOHbI Kypc sBIgeTcs 0a30i JJii OCBOCHUS
BEPOATHOCTHO-CTATUCTUYECKUX METOJ0B, HEOOXOAMMBIX CHEIHAIUCTaM HE TOJIBKO
VMHXEHEPHBIX CHELUAIBHOCTEN, HO TAKKE COLMAIIBHBIX U IICUXOJIOTMYECKUX, TOCKOJIBKY
COBpEMEHHBIE OOIECTBEHHbIE HAyKH B 3HAUUTEIBHOM MEpE HCIIOJIb3YIOT armapar
aHanu3a OO0JbIIMX JaHHBIX. L[eHTpalbHYIO YacTh Kypca 3aHMMAET OOCYKJIEHHUE 3aKOHA
0O0JBIINX YUCEN — (PYHITaMEHTAJIbHOTO 3aKOHA MPUPOJIbl, UMEIOILIETO MATEMATHYECKYIO
dhopmanuzaruio.

B cooTBeTcTBUM ¢ YKa3aHHbIMU LIEJISIMHU B CTPYKType Y4eOHOro Kypca
«BepossTHOCTh M CTATUCTUKA» CPEIHEH IIKOJIbI Ha YriIyOJIEHHOM YPOBHE BbIJCIICHBI
OCHOBHBIE cojepxareibHble JUHUM: «CiydaiiHble COOBITHS U BEPOSITHOCTH» U
«Crny4aiiHple BEJIMYMHBI ¥ 3aKOH OOJIBIIUX YUCEID».

[ToMUMO OCHOBHBIX JJMHHUH B KypC BKJIIOUEHBI JJIEMEHTHI TeOpUH rpad)oB U TEOpUU
MHOECTB, HEOOXOAMMBIE JJIsl TOJIHOLEHHOTO OCBOEHHUS MaTepHalia JaHHOTO y4eOHOTO
Kypca U CMEXHbIX MAaTEMaTHYECKUX YUYEOHBIX KypCOB.
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Conepxanue nuHun «CiiydailHble COOBITHSI U BEPOSITHOCTHY CIIYKUT OCHOBOM JIJIst
(dbopMupoBaHUs MPEACTABICHUN O paclpeieieHN BEPOSITHOCTEH MEXIy 3HAUYCHUSIMU
CIy4YalHbIX BEIWYMH. BaKHYI0 4YacTb B 3TOW COJAEPKATEIBHOW JIMHUM 3aHUMAECT
U3YYEHUE T€OMETPUYECKOr0 U OMHOMHMAIBHOIO PACHpPEIEICHU M 3HAKOMCTBO C HX
HEIPEPBIBHBIMU aHAJIOTaMU — MOKA3aTEIbHBIM U HOPMAJIBHBIM PACIIPEACICHUSIMHU.

Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIyYalHbIMU  BEIMYMHAMU U
pacupeneneHus MU, aKUEHTUPYIOT BHUMAHHUE IIKOJbHUKOB HAa ONHCAHUM U W3YYEHUU
CIIy4ailHBIX SIBJICHUH C TIOMOUIbI0O HENpepbIiBHBIX (yHKIMA. OCHOBHOE BHHMAaHHE
YIAEISIETCS MTOKA3aTeIbHOMY U HOPMAJIbHOMY PAaCHpPENCIICHUSIM.

B kypce mnpenycMarpuBaeTcs O3HAKOMHUTEIBHOE W3YUYECHHE CBSI3U MEXKAY
CIIy4alilHBIMH BEJIMYMHAMHM W OIMCAaHUE 53TON CBSI3W C MOMOIIBI0 Kod(uimeHTa
KOPPEJISALIMU U €r0 BEIDOPOYHOTO aHAIora. JTH 3JIEMEHTHI COJEPKAHUS pa3BUBAIOT TEMY
«/Inarpammsbl paccerBaHus», H3yYEHHYIO B OCHOBHOM IIKOJIE€, U BO MHOTOM OIUPAIOTCS
Ha CBEJICHUS U3 KypCOB aireOpbl U TEOMETPUH.

Emé oauH 31eMeHT COAepKaHMsl, KOTOPBIA MPEUIaraeTcs Ha O3HAKOMMTEIBHOM
YPOBHE — TIOCJIEI0BATEIBHOCTh CIy4YallHBIX HE3aBUCUMBIX COOBITHI, HACTYNAIOIINX B
eAuHUIy BpeMeHH. O3HaKOMIIEHHE C PACIIPEAECICHUEM BEPOSATHOCTEN KOJIMYECTBA TAKUX
COOBITUM HOCHUT pPa3BHUBAIOLIMN XapakTep W SABISETCS aKTyalbHbIM A OyAYyLIUX
a0UTYpUEHTOB, TMOCTyHAlOIMX HAa Yy4eOHble CHENUAIbHOCTH, CBSI3aHHBIE C
0OILIECTBEHHBIMU HAyKaMU, TICUXOJIOTUEN U YIIPABICHHUEM.

MECTO KYPCA B YYEBHOM IIJTIAHE

B YueOHOM miaHe Ha n3yyeHue yueOHOro Kkypca «BeposiTHOCTh M CTAaTUCTHKa» Ha
yriyOJN€HHOM ypOBHE OTBOAUTCA | yyeOHBIM Yac B HENEIIO0 B TEUEHHE KAXKIOro roja
oOy4eHusi, Bcero 68 y4eOHbIX YacoB.

ININIAHUPYEMBIE ITPEJMETHBIE PE3YJIBTATBI OCBOEHUA
MNPUMEPHOM PABOUYEHN MIPOI'PAMMBI (IIO TOJAM OBYUYEHMUS)

OcBoenune yueOHOTO Kypca « BeposSTHOCTh M CTaTHCTHKA» Ha YPOBHE CPEIHETO
oOmero o0pa3oBaHusl JMODKHO OOECIEYMBATH JOCTIKCHHE CIEMYIONUX MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

10 kaacce

e CB0OOAHO OmEpHpOBaTH MOHATUSAMU: Tpad, MiIockuit rpad, cBs3HBIN rpad, MyTh B

rpade, Lemnb, LUK, JEePEBO, CTENEHb BEPUIMHBI, JEPEBO CIYy4YaHHOTO HKCIIEPUMEHTA.

e CB00OOIHO OMEpUPOBATH MOHATHIMU: CIYYAWHBIA IKCIIEPUMEHT (OMBIT), CIyIaiiHOE

COOBITHE, DJIEMEHTAPHOE CIIy4ailHOE COOBITHE (PJIEMEHTApHBIH HCXOJ) CIIy4ailHOTO
69



70

OMbITA; HAXOJAUTh BEPOSATHOCTH COOBITUA B ONBITAX C PaBHOBO3MOXHBIMU
AJIEeMEHTapHBIMU COOBITUSIMHU.

e Haxoguth u QopmynanpoBaTh COOBITHS: TMepeceueHue, OOBEAMHEHHE JIaHHBIX
COOBITUH, COOBITHE, MPOTUBOIOIOKHOE JaHHOMY; MCIIOJNb30BaTh AUAarpaMMbl Diiepa,
KOOPAMHATHYIO TMPSAMYIO JUIsl PEIICHUs 3a7ad; IOJb30BaThCSA (POPMYION CIOKECHUS
BEPOSTHOCTEH JIJI1 BEPOSTHOCTEH JIBYX M TPEX CIyYalHBIX COOBITHIA.

e OnepupoBaThb MNOHATHUSAMH: YCIOBHAs BEPOSTHOCTb, YMHOKEHHE BEPOSTHOCTEM,
HE3aBUCUMBIE COOBITHS, JIEPEBO CIy4ailHOTO SKCIEPUMEHTa; HAXOAUTh BEPOSTHOCTH
COOBITUI C TOMOIUIBIO MpaBUJIa YMHOXKEHHS, JepeBa CIIy4alHOTO OMBITA, UCIIOJIb30BAThH
dbopmyny mosHON BeposiTHocTH, Gopmyny baiieca mpu pemieHnn 3amad; OMpenesaTh
HE3aBUCUMOCTB COOBITHI 1O (hOopMyJie U IO OpraHu3aliy CIIy4aitHOTO 3KCIIEPUMEHTA.

e [IpuMeHATh M3yYyEeHHbIE KOMOMHATOpPHBIE (HDOPMYJIBI JJIs MEPEUUCICHHS HIIEMEHTOB
MHO’KECTB, AJIEMEHTapHBIX COOBITUI CIIy4allHOTO OIbITa, PEUICHUs 33Jad MO0 TEOPUU
BEPOSATHOCTEM.

e (CBOOOJHO OINEpUPOBaTH MOHATHAMH: OMHAPHBIM CIy4alHbBI ONBIT (UCHBITAHUE),
yCIeX U Hey/daua, He3aBUCUMBbIE UCIIBITAaHUS, CEPUsI UCTIBITAHUI; HAXOUTh BEPOSITHOCTH
COOBITUI: B CEpUM UCHBITAHUI /10 TIEPBOrO ycliexa; B CepuM UcIbITaHu bepHymiu; B
OTIBITE, CBSI3aHHOM CO CIy4ailHbIM BEIOOPOM M3 KOHEYHOH COBOKYITHOCTH.

e CB0OOOAHO oOMNEpUpPOBaTh MOHATHSAMH: CIIy4ailHash BEJIMYMHA, PACIPEICICHHE
BEPOSATHOCTEHW, JAuarpaMma pachpenefieHusi, OuHapHas Ciy4yailHas  BeJIMYMHA,
reoMeTpu4YecKoe, ONHOMHUAJILHOE pacipeiesieHue.

11 kiace

e OnepupoBaTh MOHATUSMH: COBMECTHOE PACIPEACIICHUE ABYX CIYYalHBIX BEJIWYNH;
MCIOJIb30BaTh TaOJUIly COBMECTHOI'O paclpeiesieHusl ABYX CIydyalHBbIX BEIUYUH IS
BBIJICTICHUS PACIPEIECICHUs KaXIO0M BEIWYMHBI, OINPEIEICHUs HE3aBUCUMOCTH
CJIy4alHBIX BEJINYMH.

e (CBOOOJHO oOmepupoBaTh MOHATHEM MaTEMaTHUYECKOIO OXUIAHHUS ClydyallHOU
BEJIMYMHBI (pacnpesiesieHus1); MPUMEHATh CBOMCTBA MAaTEMaTUUYECKOrO OKUJAHUS MPHU
pElIeHWH 3aJa4; BBIYUCIATH MAaTEMaTHYEeCKOE OXXKHUJAaHUE OMHOMHUAIBHOTO U
r€OMETPUYECKOTr0 PACIIPEIEIICHNAN.

e CBOOOAHO oOMEpPUPOBATH MOHATUSMU: JUCHEPCHs, CTAHAAPTHOE OTKIOHEHUE
CIIy4allHOM BEJIMYMHBI;, IIPUMEHATH CBOMCTBA JUCIIEPCUU CIYy4YalHOU BEJIUYUHBI
(pactipenienieHus) MpU  PEUICHUM 3a]ad; BBIYUCIATH JIUCIEPCUI0 M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMHAIIBHOTO pacipe/ieICHUH.

e BoiyucisaTe BBIOOpOYHBIE XApPaKTEPUCTUKU MO JAHHOW BBIOOPKE M OLICHMBATh
XapaKTePUCTHUKH  TeHEpalbHOM  COBOKYNMHOCTH  JAHHBIX 1O  BBIOOPOUYHBIM
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xapaktepuctukaM. OIlIEHHBaTh BEPOSTHOCTH COOBITUA M MPOBEPSTH MPOCTEUIINE
CTaTUCTUYECKUE TUIOTE3bl, T0JIb3YSACh U3yUYEHHBIMU PACTIPEICICHUSIMHU.

COILEP KAHUE YYEBHOTI'O KYPCA (I1IO I'OJAM OBYYEHUA)

10 kaace

I'pad, cBsa3ubIN Tpad, myTn B rpade: mukiasl U nenu. CTeneHpb (BaJ€eHTHOCTH)
BepiuHbl. ['padbr Ha miockocTu. [lepeBbs.

CiydaifHble SKCIEPUMEHTBHI (OMBITHI) U CIIy4yalHbIE COOBITHSA. DJIEMEHTapHbIC
coObITHst  (ucxonbl). BeposiTHOCTh chydaiiHOro coObITHS. biM30ocTh 4YacTOThl U
BEpOSITHOCTU COObITHH. Ciy4ailHble OMNBITHI C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMU.

Onepanuu Haja COOBITUSIMU: TMEPECEUYCHHUE, OOBEIUHEHHUE, MPOTUBOIOJIOKHBIC
coObITus. Jnarpammel Ditnepa. @opMyiia CI0KEHHS BEPOSATHOCTEM.

YcnoBHass BEpOATHOCTb. YMHOKEHHE BEpPOATHOCTEN. JlepeBO Ciy4alHOTO
skcriepumenTa. dopmyna mosHOW BeposTHOCTH. Popmyna baiieca. HeszaBucumbie
COOBITHS.

bunapHbIil crydaliHbId ONBIT (MCIBITaHHWE), yCleX M Heyaada. HezaBucumbie
ucnbiTanust. Cepusi HE3aBUCUMBIX HUCIBITAHUWA J0 MEpBOro ycmexa. llepectaHoBKU u
(daxropuain. Yucno coueranuid. Tpeyronpuuk [lackans. @opmyna 6uHoma HeroToHa.

Cepust He3aBUCUMBIX UcTbITaHU bepHymu. CiyyaiiHblil BEIOOpD M3 KOHEYHOU
COBOKYITHOCTH.

CnyuvaitHags  BenuuumHa.  Pacripenenenue  BepositTHocTed.  /lmarpamma
pactipenenenusa. Omnepanuu Haj Cly4yallHBIMA BeJIMYMHAMU. buHapHas ciydaiiHas
BenuuuHa. [I[pumMepsl pacripeiesieHnii, B TOM YHCIIe TEOMETPUYECKOe 1 OMHOMHUATILHOE.

11 kanace

CoBMeCTHOE pacnpeieieHue ABYX CIy4alHbIX BeIMYMH. He3aBUCHMMBIE ClydailHbIe
BEJIMYUHBI.

MareMatrnyeckoe OXHJaHWE CIy4dalHOW BenwuuHbl (pactpeaenenus). [Ipumepsi
MPUMEHEHUs MaTEMATUYECKOTO OXKHUaHUs (CTpaxoBaHHe, JoTepes). MaTreMaTtnyeckoe
OXHJaHUEe OWHApPHOM clydallHOM BeTWYMHBI. MaTeMaThueckoe OXKUJAaHUE CYMMBbI
CIy4yalHbIX BeJIMYMH. MaTeMaTH4ecKoe 0KMJIaHUuEe TEOMETPUUECKOTO U OMHOMHUATILHOTO
pacnpeeeHui.

Jlucriepcust U CTaHAAPTHOE OTKJIIOHCHHE CIIy4allHOW BEJIWYWHBI (paclpenesiCHHs ).
Hucnepcust OWHApHOW  CIydailHOW  BETWYMHBL. ~ MaTeMaTH4ecKkoe  OXKHJaHUe
MPOU3BEICHUS U TUCIIEPCUS] CYMMBI HE3aBUCHUMBIX CIIyYaWHBIX BEJIMYUH. Jlucnepcus u
CTaHJApTHOE OTKJIOHCHHE OMHOMHUAIBHOTO pacnpeneneHus. Jlucnepcus u cTannapTHOe
OTKJIOHEHUE I'€OMETPUUECKOTO PACIIPEIECIICHHUS.
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HepapenctBo YeoniméBa. Teopema Uebniméra. Teopema bepuymim. 3akoH 00IbITHX

yucen. BpIOOpoYHBIM  MeTOA  MccienoBaHWi.  BpIOOpoUHBIE

OHCHHB&HI/IC BCPOATHOCTH COOBITHS TIO BI)I6Op0LIHI>IM JaHHBIM. HpOBCpKa HpOCTGﬁHIHX

XapaKTCPHUCTHUKU.

TUIIOTE3 C IIOMOLIBIO U3YYEHHBIX PACIIPEACICHUN.

HenpeprisHble ciydaiinble BeauuuHsbl. [Ipumepsl. yHKIUA IIIOTHOCTH BEPOSITHOCTH
pacnpezeneHus. PaABHOMEpHOE paclpeesieHue U €ro CBOMCTBA. 3aJau, PUBOISALINE K
3amaun,

MOKa3aTeIbHOMY  PACIPEIeIICHUIO.

pacinpcaciCHuro. cI)yHKIII/Iil INIOTHOCTHU BCPOATHOCTH ITOKA3aTCIIbBHOT'O PACIIPCACIICHUA,

NPUBOJAIIAE K  HOPMAJIBHOMY

(I)YHKLII/ISI INIOTHOCTHU BCPOATHOCTH HOPMAJIBHOTO PACIIPCACIICHUA. CDYHKHI/IH IIJTIOTHOCTHU

1 CBOMCTBA HOPMAJIBHOT'O PACIIPCACIICHU.

[TocnenoBaTenbHOCTh OJMHOYHBIX HE3aBUCUMBIX COOBITHH. 3aadd, MPUBOAIINE K

pacnpenenenuto [Tyaccona.

KoBapuanus aByx ciydailHeIX BeauuuH. KoadduIMEHT NHHEHHOW KOppemsuuu.

CoBMecTHbIE HAOMIOAEHUS ABYX BEJIMYUH. BBIOOPOUHBIN KOADOUIMEHT KOPPEISIUU.

Paznuuue mexy NTUHEHHOW CBSI3bIO M IPUUYMHHO-CIIEACTBEHHOW CBA3bIO. JIMHEWHas

perpeccusa, MCTOA HAMMCHBIINX KBAaAPAaTOB.

TEMATUYECKOE INTAHUPOBAHUE YUYEBHOI'O KYPCA (I10 I'OJAM

OBYYEHUA)
10 knacc (34 v)
Ha3zBanue pasnena
OcHOBHEBIE BH/BI
(Tembl) OcHOBHOE coiep:KaHue
AEATEJbHOCTH 00y4al0LIUXCH
(KOJIMYeCTBO YaCOB)
daemeHThl Teopuu | ['pad, CBSI3HBIN rpad, | IlpeacTraBiasiTb OOBEKTHI U
rpajgos IIPE/ICTABIICHNE 3a/1auun C | CBSI3M MEXIy HUMU C ITOMOILBIO
(RR)) nomompto  rpaga. CreneHsb | rpada, HaXOIUTh MYTH MEXKAY
(BanenTHOCTh) BepuuHbl. [lyTh | BepmmHamu rpada.
B rpade. Llenu u uukisl. ['padsl | BelgeasaTs B rpadge mnenu u
Ha TIOCKOCTH. JlepeBo | UKIIBI.
CIIy4ailHOr0 SKCIEepUMEHTA Crpoutsh TepEBO 1o
OINMCAHUIO CIIYYaWHOI'O OIBITA,
OTHCHIBATh CIydyallHbIe COOBITHUS
B TEPMUHAX JI€pPEBA.
Pemiaty 3agaum ¢ 1OMOIIBIO
rpados
Cayu4aiinbie Cnyuaiinbie DKCIEPUMEHTHI | BblAeJATH U ONMCHIBATH
ONbITHI, (OTIBITHI) W CITy4alHbIE COOBITUSI. | CITydaliHbIE COOBITUS B
cJIy4ailHble DJIeMEHTapHbIE COOBITHS | CIIy4ailHOM OIIBITE.
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coObITHA U | (MCXOJibl). BepostHocTh | @OpMYIHPOBATH yCIOBUS

BEPOSITHOCTH CIIy4alHOI'0 COOBITHS. | IPOBEJICHUS CITy4YaHOTO OTBITA.

coObITHI BepostHocTH COOBITHIA B | Haxoaursp BEPOSITHOCTH

3 ) OMBITAX C PABHOBO3MOXKHBIMH | COOBITUI B OIbITax C
AJIEMEHTAPHBIMU COOBITUSIMU PaBHOBO3MOHBIMH

AJIEMEHTAPHBIMH UCXOIAMU

Onepauuu Haj | I[lepeceuenne, o0bpenuHeHue | Ucnosb3oBaTh arpamMmMbl

MHOKECTBAMU M | MHOXKECTB 151 cOOBITUH, | Diiiepa u BepOaIbHOE OMUCaHUE

COOBITHAMMU. MPOTUBOMOJIOKHBIE  COOBITHS. | COOBITU  TPU  BBINOJHEHUH

Caoxkenue u | Dopmyna CJIOXEHUS | OTIepalivii HaJl COOBITUSIMHU.

YMHOKEHHUE BEPOSITHOCTEN VYcnoBHas | OueHuBaTh U3MEHEHHE

BEPOSITHOCTEM. BEPOATHOCTb. YMHOXEHHE | BEpOSTHOCTEH COOBITHI IO Mepe

YciaoBHas BEPOSITHOCTEH. dopMmyiia | HACTYIUICHUS IPYTUX COOBITHI B

BEPOSATHOCTD. YCIIOBHOM BEPOSITHOCTH. | CIIyYalHOM OIIBITE.

He3aBucumelie dopMyna NOJIHON BEpOATHOCTH. | PemnaTh 3a1aun, B TOM YuUCIIE C

co0bITHA ®opmyna baiieca. HezaBucumeble | HCIIOIBb30BaHUEM nepeBa

S v) COOBITHS cily4yailHoro ombita, (opmyi

CII0KEHUS u YMHOKECHUSA
BEPOSITHOCTEN

DJIEMEHThI KomMOunaropnoe npaBwio | @OpMyJTHPOBATH U 10Ka3bIBATh

KOMOUMHATOPUKHU yMHOeHHs. [lepecTaHOBKM H | KOMOMHATOPHBIE (DAKTHI.

(B v) dakropuan. Yucino coueranwii. | Mcnosab30BaTh MIPaBUIIO
TpeyroybHuK [Tackans. | yMHOXEHUS, U3yYECHHBIE
®opmyna 6unoma Herotona KOMOWHATOpPHBIE (OPMYJIBI ISt

[IEPEYUCIICHUS 3JIEMEHTOB
Pa3IMYHbIX MHOXECTB, B TOM
YHCJIE AJEMEHTapHBIX COOBITUI
B CIIyYallHOM OIIBITE.
IMonb3oBaTbest  QopMyniol u
TpeyronbHukoM Ilackans s
ONPEAECTICHUS YUCIIa COUECTAaHU M.
IIpumensaTs (opmyny OuHOMa
HeroTona nist mpeobpazoBaHus
BBIPAKEHUN

Cepun bunapHbiii  cnydaiiHeiii  onbIT | Pa30uBath CJIOXKHBIE

MOCJIeI0BATEJIbHBIX | (MCIIBITAHUE), YCIEX U HEyAaya. | KCIIEPUMEHThl Ha OTJIEJbHbIC

UCIBITAHUM. He3zaBucumbie VCTIBITAHUS. | UCTIBITAHUS.

UcnbiTanus Cepus HE3aBUCUMBIX | PemiaTth 3agaud  Ha  TIOHUCK

bepnyJuiu. UCIIBITAaHUI JIO TIEPBOTO yCTEeXa. | BEPOSTHOCTEH COOBITHI B CEpHUH

Cayuaiinbiii Bb100p | Cepus HE3aBUCHUMBIX | HCIIBITAHUM 10 IIEPBOTO ycIiexa

us3 KOHEYHOM | NCIIBITAaHUN bepnyiumi. |[u¥ B cepUsX  MCIBITAHUMN

COBOKYITHOCTH Crnyualinbiii BBIOOp U3 KOHEUHOU | bepHyu, a Takke B OMbITax co

(S v) COBOKYITHOCTH. CIIy4ailHbIM BBIOOpOM u3

KOHEYHOM  COBOKYITHOCTH  C
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[IpakTnueckas pabora C | UCIIOJIB30BAaHUEM
UCIIOJIb30BAaHUEM DJJIEKTPOHHBIX | KOMOMHATOPHBIX  (AKTOB U
Ta0JIUII dbopMyJll, B TOM YHCIIE B XOJI€
MPAKTUYECKON paboThI Cc
MPUMEHEHUEM CTaHJJaPTHBIX
byHKIMA
Cayuaiinbie Crnyuaiinas BennuuHa. | OcBauBaTh HOHSTHS:
BEJIUYHMHBI Pacnipenenenne BEpOATHOCTEH. | ClydalHast BEJIMYMHA,
pacnpeneJeHus Jwnarpamma pacrpeneneHus. | pacrupeaenaeHue, Tabnuua
(15 4) Onepauun Haj CIy4yallHBIMHU | paclpeleNICHuUs, auarpamma
BEJINYMHAMM. [Ipumepsl | pactipeeneHusl.
pacrnpeieIeHAN. bunapnas | HaxoguTs 3HaueHUs CyMMBI U
Cilly4yaiHas BEJIMYMHA. | IPOU3BEICHUS CIIy4alHbBIX
I'eomeTpuueckoe BEJINYHUH.
pacnpenenenue. bunomuansHoe | CTpoUTh OWHapHBIE
pacrpeeneHue. pacupenesneHuss 0 OIMCaHUIo
MartemaTtudeckoe OKHMJIaHUE | COOBITUM B CITy4alHBIX OIBITAX.
CIIy4YalHOU BesnunHbL | CTPOMTL W pacrno3HaBaTh
CoBmecTHOE  pacnpenesieHue | TEOMETPUUECKOE 17§
JIBYX  CIy4YalHBIX  BEJIUYMH. | ONHOMHUAIBHOE PaCIpeneICHU.
HesaBucumele cinyvarsble | PemiaTh 3a1aum Ha BEIYMCIIEHUE
BEJIMYHHBI. CBolicTBa | MATEMATUYECKOTO OXKHUIAHUS.
MareMaTu4eckoro  oxujaanus. | CTpouTs COBMECTHBIE
MaremaTtuyeckoe OKHJIaHUE | pacpeIeICHUs.
OuHapHOM cinydaitHou | M3yuartsb CBOWCTBA
BEJIMYMHBL. ~ MaTeMaTHuuecKoe | MATEMAaTHYECKOTO OKUJAHNUS.

OXXHJAHUE TE€OMETPUUECKOro U
OMHOMHUAJILHOTO
pacnpenenenuii. Jucnepcuss u

CTaHJapTHOE OTKJIOHEHHE.
Hucnepcus OnHapHOUN
CIIy4ailHOM BEJIMYMHEI.
CaoiicTBa JVCIIEPCHH.
MartemaTtudeckoe O)XKHJIaHHUE
NPOU3BEICHUS U  JIUCTIepCUs
CYMMBI HE3aBUCUMBIX
CIIy4alHBIX BEJINYUH.
Hucnepcust OMHOMHAIILHOTO
pacnpeeseHusl.

[TpakTnueckas pabora c
UCITOJIb30BAHUEM DIJIEKTPOHHBIX
TaOJINII

Pemiary 3agaum ¢ IOMOILIBIO
V3YyYEHHBIX CBOWCTB.

[lo wu3ydyenHsiM (dopmyaam
HAXOJAUTh MaTEMATUYECKUE
0KMJAHUS CITyYalHbIX BEJIMYMH,
MMEIOINX TE€OMETPUUYECKOE U
OMHOMUATLHOE PacCIpeICIICHUS

OcBauBaTthb MTOHSTHS:
JUcrepcus, CTaHJIapTHOE
OTKJIOHCHUE CIIy4alHOU
BEJINYMHBI.

Haxogutrh  gucnepcuro 1o
pacrpeneneHuIo.

N3y4yarb CBONCTBA JUCIIEPCUMN.
[Io wu3ydeHHsIM  Qopmynam
HAXOAUTh TUCIIEPCUIO
OMHOMMAJILHOTO
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pacnpeneneHusi, B TOM 4HUCIe
X0/JI€ MPAKTUYECKON pabOThI

11 kanacc (34 v)

Ha3Banue pasaena OcHOBHOE coep:KaHue OcHOBHBIE BH/IBI
(TeMbl) AeSITEJIbHOCTH
(KoJIM4eCcTBO 4acoB) o0yuawumuxcs
3akon  Oouabmux | HepaBeHcTBO YeObimeBa. | Paz0Oupars  j10Ka3aTenbCcTBa
quceJ Teopema UeOspimena. Teopema | Teopem.
S v) bepnynmu. 3akon  Oonbmiux | OcBauBaTh BBEIOOPOYHBII
yycen. BbIOOpOYHBI  METOX | METOA MCCIIEOBAaHUM, B TOM
HCCIIETOBAHUM. YUCJIE B XOAE IPAKTUYECKOU
[IpakTnueckas pabora C | paboThI
UCIIOIb30BAaHUEM  AJIEKTPOHHBIX
TaOJIHII
JIeMEeHTbI I'enepanbHas coBokynHocTh U | OcBauBaTh MTOHATHSL:
MaTeMaTHYeCKOM | CilydanHas BBIOOpKA. | TeHEepalibHasl COBOKYITHOCTb,
CTATUCTHUKH 3HaKOMCTBO C BBIOOPOYHBIMH | BEIOOPKA, BBIOOPOYHOE
(6 9) XapaKTEPUCTUKAMMU. OueHka | cpegHee U BbIOOpOUYHAs
CpPEOHETO 151 JTVCIIEPCHH | TUCTIEPCHSL.
TE€HEPAJIbHOM COBOKYITHOCTH C | BhIYHCIATH BBIOOPOYHBIE
ITOMOUIBIO BBEIOOPOYHBIX | XapaKTEPUCTUKU U Ha HUX
XapaKTEPUCTHK. OuenuBaHue | OCHOBE OLICHUBATh
BEPOSITHOCTEM  COOBITUI  TI0 | XapaKTEPUCTUKHU TEHEPATHLHOM
BBIOOPKE. COBOKYITHOCTH.
Cratuctuyeckas runote3a. | OcBanBaTh NOHSATHSA:
[IpoBepka mpOCTEHIINX TUIOTE3 | CTATUCTUYECKAS TUITOTE3A.
C MOMOIIBIO CBOMCTB U3Y4YEHHBIX | OeHUBAaTh  BEPOATHOCTH
pacupeneneHun. coOBbITHI 51 MIpOBEPATH
[IpakTnueckas pabora C | IPOCTEUIIME THUIIOTE3bl Ha
UCIIOJIb30BAHUEM  DJIEKTPOHHBIX | OCHOBE BHIOOPOUYHBIX JTAHHBIX,
Ta0IuUIL B TOM 4YHCI€ B  XOJe
IPaKTUYECKON padOThI
HenpepbiBHbIE [Tpumepst HETMPEPHIBHBIX | SHAKOMUTBLCS TOHSITHUAMMU:
cJIy4ailHble ciaydanHblx BennuuH. DyHKIMSA | HEIpEpBhIBHAS Cly4daiHas
BeJIMYNHBI IJIOTHOCTH BEPOSITHOCTHU. | BEJINUMHA, HETMPEPBIBHOE
(pacnpenenenusi), | PaBHOMepHOEe pacnpeneneHue. | pacipeaeiieHue, byHKIHS
noxkaszarejbHoe M | [[pumepsl 3a1ay, TPUBOASIIUX K | INIOTHOCTU BEPOSITHOCTH.
HOpMAJIbHOE MOKa3aTEeIbHOMY u Kk | Haxonurp BEPOSITHOCTHU
pacnpenejieHust HOPMAJILHOMY paclpeieNieHusIM. | COOBITUH TI0 TaHHOW (QYHKIINH
(4 v) OyHKIUA IUIOTHOCTH | TNIOTHOCTH.
BEPOSITHOCTA  [OKA3aTEJIbHOTO | SHAKOMMTBLCH ¢ MOHATHSIMU:
pacrpeeneHus. @DyHKIHS | TOKA3aTEIbHOE
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IIJIOTHOCTHU BEPOATHOCTH
HOPMAJIBHOT'O PaCIIpPCACIICHUA

pacnpenesieHie, HOPMaJIbHOE

pacmpeseneHue.
BoiieiiTh  TI0  OMHCAHUIO
CITydaiiHbIC BEJIMYWHBI,
pacrpeiejIcHHbIC 1o

[IOKa3aTeJIbHOMY 3aKOHY,
HOPMAJIbHOMY 3aKOHY.
Pa30oupaTe npumepsl 3anad,

110

TTPUBOISIIINAX K
MOKa3aTEeIbHOMY
pacrpeiesieHuIo u K
HOPMAJIbHOMY
pacnpeeICHUI0
Pacnpenenenue [TocnenoBarenbHOCTh Bbigeasitb 10 OINHKCAHUIO
Ilyaccona OJIMHOYHBIX HE3aBUCUMBIX | CITy4alHOTO ONBITA BEJTUYUHBI,
(29 coObrtuii.  I[lpumep  3amauu, | pacnpeqeieHHbIe IO 3aKOHY
MpUBOIAIIEH K pacnpeneneHuro | Ilyaccona.
[Tyaccona. Pematps 3amaum, B TOM 4uclie
[IpakTueckas pabora C | B X0/ie MIPAKTUYECKOU padOThI
HCIIOJTIb30BAaHUEM DJICKTPOHHBIX | C IPUMEHCHHEM CTaHIAPTHBIX
Ta0JIHIL byHKIAN AIEKTPOHHBIX
Ta0JIuUIL
Ces3b me:xay | KoBapuanusi aByx ciy4daitasix | OcBanBaTh MOHSITHUS:
CJIy4ailHbIMM BEJINYMH. Koadbdumuent | koBapuarusi,  k0d3PPUIIUEHT
BeJIMYMHAMM KOPPEISALUN. CoBMecCTHBIE | KOPPETSILIUH, TUHEeNHHas
(6 9) HAOIIOJICHUS] JIBYX  BEJIMYMH. | 3aBUCUMOCTb.
Bri6opounbiii kodhureHT | OueHuBaTh XapakTep CBs3U
Koppemsauuu. Paznuuue Mexay | Mexay CIIy4alHBIMU
JMHEHHOW CBS3bI0 M NMPUYMHHO- | BEIMYMHAMHU,  UCXOIsd U3
CJIeICTBEHHOU CBSI3BIO. | IPUPOIBI JTAHHBIX U
JInnelinas perpeccus. | BBIYUCIEHHBIX
[IpakTuyeckas paboTta C | XapaKTEepPUCTUK.
UCIIOJIb30BaHUEM JJIEKTPOHHBIX | Mcnmosib30BaTh  AMarpamMmbl
Ta0JIHIIL pacceuBaHus LISt
U300paXeHUsI  COBMECTHOTO
paccenBaHUs JTAHHBIX.
Haxoauts k03 uiimeHTs
OCH JTMarpaMmbl, B TOM YHUCJIE
B XOJI€ MPAKTHUECKOU PabOTHI
C MPUMEHEHUEM CTaHIAPTHBIX
byHKIMI
O0001IEeHHE u | [IpencraBnenue JTAHHBIX c | [IoBTOPATHL U3YyUYEHHOE U
cHCTEeMATHU3AIUS MOMOIIIBI0 TAOJMI] U JAUArpaMM, | BEICTpauBaTh CUCTEMY 3HAHUHN
3HAHUM onucaTrejabHas CTaTUCTHKA,
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(11 v)

OMBITHI C PaBHOBO3MO>KHBIMHU
AJIEMEHTapHBIMU  COOBITUSIMU,
BBIYKCIICHUE BEPOSITHOCTEN
COOBITUIL ¢  TpPUMEHEHUEM
dbopmyn 1 rpadUUECKIX METOIOB
(koopauHaTHas MpsiMas, JEpeBO,
nuarpamma Jidiepa), clydaiiHble
BEJIMYUHBI W  pacupenesieHus,
MaTeMaTHYECKOE OKHJIaHUE
CIIy4allHOW BEJIWYUHBI
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