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NOACHUTE/IbHAA 3ANMUCKA

OBLUAA XAPAKTEPUCTMUKA YYEBHOIO NPEAMETA «MATEMATUKA~

Pa6oyass mporpamMmMa mno y4yeGHoMy mpeaMeTy «MaTeMaTUKa»
yrJy6JIEHHOTO YPOBHA s ob6y4dariuxcad 10—11 kyiaccoB pazpaboTaHa
Ha ocHoBe ®DesepaJbHOTO TOCYJapCTBEHHOTO 06pa3oBaTeJbHOTO
CTaHJlapTa cpeJHero oO6Ilero o6pa3oBaHHUs], C YYETOM COBPEMEHHBIX
MHPOBBIX  TpeOGOBaHUH, MNpeLbsBIsIeMblIX K  MaTeMaTH4YeCKOMY
00pa30BaHUI0, U TPAAUIUHA POCCUNUCKOTO o06pasoBaHUs. Peanusaunus
nporpamMmmal obecneynBaeT OBJIaJJeHHEe KJIDYeBbIMH KOMIIETEHLHUAMH,
COCTAaBJISIIOLUIUMHA OCHOBY JJIsl CaMOpa3BUTHUS U HEINPEPBIBHOTO
00pa3oBaHUsl, LeJIOCTHOCTb  OOUIEeKYyJIbTYPHOrO, JIMYHOCTHOrO U
MMO3HABATEJ/JIbHOI'O Pa3BUTUA JINYHOCTHU 06y‘-IaIOIJ.lI/IXCH.

B paGoueli mporpaMMe y4YTeHbl HJed U moJiokeHUss «KoHuenuu
pa3BUTHs MaTeMaTU4YeCcKOoro o6pasoBaHus B Poccuiickoit Penepanumu». B
COOTBETCTBUHU C Ha3BaHHWEM KOHIENIMU MaTeMaTHieckoe 0O6pa3oBaHHeE
JIOJPKHO, B YaCTHOCTH, pellaTb 3aJladyy o6ecrnedeHUs Heo6XOJUMOro
CTpaHe 4YHCJia BBIIIYCKHUKOB, MaTeMaTH4YeCKad II0A- TOTOBKa KOTOPBIX
JOCTaToOYHAa /JJid  MPOJOJIKEHHs  006pa3oBaHUS IO  Pas3/IMYHBIM
HalpaBJeHUAM, BKIIOYasi NpenoJaBaHre MaTeMaTUKH, MaTeMaTHYeCKHe
Hccie/loBaHus, paboTy B chepe MHPOPMALMOHHBIX TEXHOJIOTHN U Jp., A
TakKXke obecredyeHHUs] JJs KaKJOro o0O0ydalolleroci BO3MOXXHOCTHU
JOCTYKEHUS MaTeMaTH4YeCKOU MOJIFOTOBKM B COOTBETCTBUU C
HEOOXOJUMBbIM €My YypoBHeM. MMeHHO Ha pelleHue 3THX 33/ad
HalleJleHa paboyasi mporpaMma yriy6JEHHOrO YPOBHS.

B smoxy nudpoBoii TpaHchopManmuu Bcex cdep YesT0BEYECKOU
JleITEJIbHOCTU HEBO3MOXXHO CTaTh OOpAa30BaHHBIM COBpPEMEHHBIM
YyeJIOBEKOM 6e3  XOopolled  MaTeMaTH4YeCKOM  MOATrOTOBKHU.  ITO
00yC/JIOBJIEHO TeM, YTO B HallM JHHU PACTET YHCJIO CIHelUalbHOCTEH,
CBSI3aHHBIX C HEMOCPEJACTBEHHBIM IIPUMEHEeHUEeM MaTeMaTHUKU: U B cdepe
3KOHOMHKH, U B OH3HecCe, U B TEXHOJIOTMYECKUX O00JIACTAX, U JaKe B
ryMaHUTapHbIX cdepax . Takum o06pasoM, Kpyr oOy4YaroLUXCs, [JIs
KOTOPBIX MAaTEMATHKA CTAHOBUTCS 3HAYMMbIM IIpeAMeTOM, GyHIaMEHTOM
00pa3oBaHUsl, CYLeCTBEHHO pacliupsieTcsd. B Hero BXOJST HE TOJIbKO
obyJaroluecs, IJIAaHUPYIOIe 3aHUMAaThCs TBOPYECKOW U
HCC/Ie/I0BATENbCKON paboTOW B 06J1aCTH MaTeMaTHUKH, WHPOPMATHKH,
$U3UKH, IKOHOMUKH U B JIPYTUX 00JIACTSIX, HO U Te, KOMy MaTeMaTHKa
HY»XHa /I WCHOJIb30BaHWUsI B  mpodeccusix, He  CBSI3aHHbIX
HEINOoCPeJCTBEHHO C HeM.



[Ipuksia/iHasi 3HAYUMOCTh MAaTEMAaTHKH OOYCJIOBJIEHA TEM, UTO €é
MpeMETOM SIBJSIOTCS QyHIaMeHTa/JIbHble CTPYKTYPbI HAlllero Mupa:
MpPOCTPAaHCTBEHHble (GOPMbI UM  KOJUYECTBEHHbIE OTHOIIEHUS],
dyHKLMOHA/IbHbIE 3aBUCUMOCTH W KaTeropud HeoIpeJeléHHOCTH,
OT NpPOCTEeHIINX, YCBauBaeMbIX B HENOCPeJCTBEHHOM OIIbITE, [10
JIOCTaTOYHO CJIOXKHBIX, HEOOXOJUMBbIX [l Pa3BUTHUSL HAY4YHBIX HU
TEeXHOJIOTUYeCKUX uJiell . bes KOHKpeTHbIX MaTeMaTHYeCKUX 3HaHUU
3aTpy/lHEHO NOHMMaHHe MPUHIMIOB YCTPONCTBA U HCIOJIb30BaHUS
COBpeMeHHOMU TEeXHUKH, BOCHpUATHE u WHTepnpeTanus
pa3HOO6pa3HON  COLMAJNIBHOM, 3KOHOMUYECKOHW, MMOJUTHYECKOU
nHpopmanuy, MasoaddPeKTHUBHA MOBCeJHEBHAs MpaKTHYecKas
JlesiTe/IbHOCTb. Bo MHOTHX cdepax npodeccuoHaIbHOH JleATeTbHOCTH
TpebyIOTCS yMEHUsI BBINOJHATb PacyéThbl, COCTABJSATH AJTOPUTMBI,
NpUMeHsATb GOpPMyJ/ibl, NPOBOJUTbL FeOMeTpUYEeCKHe H3MepeHUs U
MOCTPOEHHUs], 4YHUTaTh, o0OpabGaThIBaTh, HWHTEPIPETUPOBATL U
NpeCTaBJAThL UHPOPMAIUIO B BUJe TAOJUI, AUAarpaMM U rpadpuKoB,
MMOHHMMAaTb BEPOSITHOCTHBIN XapaKTep CAy4YaWHBbIX COOBITHH.

OZHOBpEMEHHO C pacmiupeHueM cdep NpUMeEHEHUs MaTeMaTHKU
B COBpEeMEHHOM O0O0llecTBe BCE 06oJiee BaXXHBIM CTAaHOBUTCS
MaTeMaTHU4YeCKUH CTUJIb MBIIIJIEHHS], MPOSIBJISTIO UM CS B
omnpe/ieJIEHHbIX YMCTBEHHBIX HaBblKax. B mpouecce wu3ydyeHUs
MaTeMATHUKHU B apceHa/l MPUEMOB M METO/O0B MbIIJIEHUS 4YeJ0BeKa
eCTEeCTBEHHBIM 06pa3oM BKJIIOYAIOTCA HWHAYKLOUS W JAefyKIHUSs,
06001IeHe ¥ KOHKpPEeTH3allusl, aHaJM3 U CUHTe3, KJacCuPUKaAUA U
cucreMaTvsauus, abcrparupoBaHve U aHajorusg.  O6GBEKTHI
MaTeMAaTHYEeCKUX yMO3aKJIYEHUH, NMpaBWUa HUX KOHCTPYUPOBAHUS
PAaCKpBhIBAIOT MEXaHU3M JIOTUYECKUX MOCTPOEHUH, CIOCOGCTBYIOT
BbIpabOTKe yMeHUs1 GOpPMYJIHPOBATh, 060CHOBBIBATh M [[0KA3bIBATh
CY>X/IEHHs], TeM CaMbIM (GpOPMHUPYIOT JIOTUYECKHUH CTHJIb MbIIIJIEHUS.
Begymass posib NPUHAAJIEKAT MaTeMaTHKe B (GOpMHpPOBAHUU
QJITOPUTMHUYECKON KOMIIOHEHTHI MBIIUIEHHUS U BOCIUTAHUNA YMEHUU
JleicTBOBAThb MO 33JJaHHbIM  QJIrOPUTMaM, COBEpPIIEHCTBOBATH
W3BECTHbIE U KOHCTPYUPOBATh HOBBIE . B mpolecce penieHus 3a1a4 —
OCHOBBI [IJII OpraHUW3alMu Y4eOHOW [esATe/JbHOCTH Ha YpOKax
MaTeMAaTHKU — Pa3BUBAKTCS TBOpYeCKass M MNPHUKJIAJHAS CTOPOHBI
MBIILTEHUS.

O6yyeHue MaTeMaTHKe [JIaéT BO3MOXHOCTb pPa3BUBATb y
y4aluxcsl TOYHY0, paljMoOHaIbHYI0 U MHGOPMATUBHYIO pedb, YMeHHEe
oTOUpaTh HauboJsiee TMOAXOJASALNE S3bIKOBblE, CHMBOJIUYECKUE,
rpaduveckre CpecTBa JJisi BBIPAXKEHUsI CyXKJIeHUH U HArJsJHOTO UX
NpeJCTaBJIEHUS] .

Heo06XoMUMbIM KOMIIOHEHTOM O00Ied KYJbTypbl B COBPEMEHHOM
TOJIKOBAaHUM SIBJISIETCS O6lijee 3HAKOMCTBO C MeTOJJaMU IMO3HAHUSA



JIeCTBUTEJIbHOCTH, TMpPEJCTaBJIeHUe O T[peJMeTe W  MeToJe
MaTeMAaTHUKH, €ero OTJIMYUSAX OT METOJIOB eCTEeCTBEHHBbIX U
ryMaHUTApHBIX HayK, 06 OCOGEHHOCTSIX MPUMEHEHHUS MaTeMaTHKU
JUISl pelleHUsl Hay4yHbIX M NPUKJI3JHBbIX 3a4ad. TakuM ob6pasoM,
MaTeMaTH4YeCcKoe 06pa3oBaHHe BHOCUT CBOM BKJIaJ, B GopMHpOBaHUE
0611el KyJbTypbl YeJ0BeKa.

U3ydeHue MaTeMaTHKU CIOCOGCTBYET 3CTETUYECKOMY
BOCIIUTAaHUIO YeJI0BEKa, NOHUMAaHHK KpacoThl H M3s11eCTBA
MaTeMaTU4YeCKHUX PacCy>K/JeHUH, BOCHPHUSTHIO reoMeTpUyeCcKUX

dopM, YCBOEHUIO UJI€M CUMMETPUH .

LEM U3YYEHMA YYEBHOIO MPEAMETA «MATEMATWKA~»

[I[pyopuUTETHBIMU LeAsIMU 06ydyeHUs MaTeMaTuke B 10—11
KJlaccax Ha yrjy6JéHHOM ypOBHE MPOJOJ/KAIOT 0CTAaBAThCS:

v dopMHupoOBaHHE IEeHTPAJbHbIX MAaTEMAaTUYECKUX IOHSTHH

(ducso, BesMUYMHA, TreoMeTpuuecKas ¢urypa, IepeMeHHas],

BEPOSATHOCTD, byHKIMA, MIpou3BOJHad, WHTErpaJg),

obecrneyrBaIIUX  PEEeMCTBEHHOCTb U MEePCHeKTUBHOCTb

MaTeMaTH4YeCKOro 06pa3oBaHUs 006y4alOIUXCs;

v\ mojBeJleHHEe YYalUXCS Ha JOCTYMHOM Jjisi HUX YpPOBHE K

OCO3HAHMUIO B3aWMOCBSI3M MaTEMaTHUKH M OKPYXKamIero MHUDPa3,

NIOHUMaHHUI0 MaTeMaTHKM KaK 4YacTh oO6led  KyJbTypbl

4eJ0Be4YeCcTBa;

v/ pasBUTHE HHTEJJIEKTyaJbHbIX U TBOPYECKHX CIIOCOGHOCTEM

yJaluxcs, MO3HaBaTeJbHOM aKTHUBHOCTH, MWCCIAeA0BATE/bCKUX

YMEHUM, KPUTHUYHOCTU MBIIUJIEHUs, WHTepeca K H3YYEeHHIO

MaTeMaTHKY;

v' dopmupoBaHue byHKLIMOHa/IbHOU MaTeMaTHU4YeCKOH

rPaMOTHOCTH: YMEHHUSA pacllo3HaBaTh MaTeMaTH4YeCKHe ACIeKThl B

peaNbHBIX >KU3HEHHBbIX CHUTyalUMsAX W IpPH MU3y4eHUU [JpYyTrux

y4e6HbIX npesMeTOB, NpOSABJIEHUS 3aBUCHUMOCTEHN 51

3aKOHOMepHOcTel, GopMyIMpoBaTh UX Ha f3bIKE MaTeMaTHKU U

co3JaBaTb MaTeMaTU4YeCKHWe MOJieJiM, NPUMEHATb OCBOEHHBIH

MaTeMaTH4eCKUH anmapar IS peleHust MPaKTUKO-

OpPHEHTHUPOBAHHBIX 3aZlad, HUHTEpPHpeTHpPOBAaTb U OLEHUBAThb

MoJIyYeHHble pe3y/bTaThl.

OcHOBHBIE JIMHHUW COJZep>KaHUs Kypca MaTeMaTHKuM B 10—
11 ksnaccax yriy6/18HHOr0 YpoBHsA: «Hucaa U BBIYHUCAEHUS»,
«Anrebpa» («Asnrebpanyeckre BbIpaK€HHUSA», «YpaBHEHHUS U
HepaBeHCTBa»), «Hauasa MaTeMaTH4eCKOoro aHaJIM3a»,
«'eomeTpus» («['eomeTpuyueckne ¢Urypel M HX CBOWCTBa»,
«M3MepeHue TreoMeTpUYECKUX BeJUYUH»), «BeposaTHocTb U
CTaTHUCTHKa» . JlaHHbIE TMHUHW Pa3BUBAIOTCS NapaJljesibHO, KaxKaast
B COOTBETCTBHUU C COGCTBEHHOH JIOTUKOH, OJJHAKO He HEe3aBHCHUMO
OoJlHa OT JAPYroM, a B TECHOM KOHTaKTe U B3auMoJeWlcTBHUH . Kpome
3TOro, UxXx o6’beAUHSET JOTHYecKasl COCTaBJsLAA, TPALULUOHHO



npucyujas MaTeMaTUKe U NPOHU3bIBalIasg BCe MaTeMAaTHUYeCKUe
KypChl U coJiepka- TeJbHble JMHUU. ChopmysMpoBaHHOE B
QeslepasibHOM  TOCYyJapCTBEHHOM 00pa30BaTeJbHOM CTaH/apTe
cpeHero oGuiero  ob6pa3oBaHUs TpeboBaHUEe «yMeHHe
onepyupoBaTh NOHATHUSMHU: OIpeJesieHHe, aKCUOMa, TeopeMa,
cJleiICTBHe, CBOMCTBO, MPH3HAK, /l0Ka3aTe/JbCTBO, PAaBHOCHUJIbHbIE
dopmyMpoBKHY; yMeHUue dopmynupoBaThb obGpaTHoOe U
MIPOTHUBOIIOJIOXKHOE  yTBEpXKJEeHHWe, TNPUBOLUTH npuMepbl U
KOHTpIpHUMeEpPbI, UCITIOJIb30BATb METO/ MaTeMaTH4YeCKOU HUHAYKIHH;
MNpOBOAWTDL AOKa3aTeJIbHbIE€ PAaCCyXAE€HHdA IIPpU peleHUuHr 3aaady,
OLIEHUBAThb JIOTUYECKYIO MPAaBUJIBHOCTb PACCYKAEHUN» OTHOCUTCS
KO BceM KypcaMmM, a ¢oOpMHpPOBaAHHUE JIOTUYECKUX YMEHUU
pacrnpejiesisieTcsl M0 BCEM rojilaM o6y4YeHHUsl Ha YpPOBHe CpeJHero
06111ero 06pa3oBaHUs.

MECTO YYEBHOIO MPEAMETA «MATEMATMKA» B YYEBHOM M/IAHE

B COOTBETCTBUU C ®enepasibHBIM rocyZilapCTBEHHBIM
o6pa3oBaTe/JbHBIM CTAaHAAPTOM CpeJIHEro O6Ilero o6pa3oBaHUs
MaTeMaTHKa SIBJIsIeTCs 00513aTe/bHbIM IIPEMETOM Ha JJAHHOM YPOBHE
o6pasoBaHusl. HacTosiel pabodyeld mporpaMMoi npegycMaTpUBaeTcs
u3y4yeHUe y4yeGHOro mnpeamMera «MaTeMaTHKa» B paMKax  Tpéx
y4e6HbIX KypcoB: «Ajirebpa M Hadajsa MaTeMaTH4eCKOro aHaJju3a,
«'eomeTpus», «BepoATHOCTb U CTAaTHUCTHUKAa». dopmupoBaHue
JIOTUYECKUX YMEHUH OCyIllecTB/seTC Ha MpPOTSAXKEHUU BceX JeT
006y4yeHUs B CTaplied IIKoJle, a 3Je€MEHTbl JIOTMKH BKJIIOYAIOTCA
B COJlep)KaHHe BCeX Ha3BaHHbIX BhIlIE KYpPCOB.

B yue6HOM miaHe Ha wu3ydyeHHe MareMaTukun B 10—11 kuaccax
Ha yrJjy6J€éHHOM YpOBHe OTBOAMTCA 8 y4yeOGHBIX 4YacOB B HeJeJlio
B TeuyeHHe KaXKJoro rojga obydyeHus, Bcero 560 y4eGHbIX 4acoB.

KosinyecTBO NnpoBepoyHbIX paboT (TeMaTUYeCKUH W HTOTOBBIM
KOHTPOJIb KadecTBa YCBOEHUs Yy4eOGHOro MaTepuasa) M HX THUI
(camocTosAAITe/IbHbIE M KOHTPOJIbHBIE pPabOThl, TECTbl) OCTAIOTCHA Ha
YCMOTpEHHE YIUTeJIs .

Tak:ke yuuTe/b BIlpaBe YBEJUYUTb UJIH YMEHBLINUTD YUCJIO0 Y4eGHbBIX
4acoB, OTBEJLEHHBIX B pabodeill mporpaMMme Ha 0600ILEeHHUE,
IDBTOPEHMUE, cucTeMaTH3al1Io 3HaHUH 06YYaIOIUXCS .
EfMHCTBEHHBIM, HO NPUHIUIUAJBHO BaXXHBIM KPUTEPUEM SIBJISETCS
JOCTH>KEHUE pe3y/IbTaTOB 06y4YeHUs, YKa3aHHBIX B HACTOsILEN
nporpaMmme.



N/TIAHUPYEMbIE PE3Y/IbTATbl OCBOEHWUS
YYEBHOIO NMPEAMETA «MATEMATUKA»

OcBoeHHe  y4ebBHOTO npegMmera  «MaTeMaTHKa»  JIOJDKHO
obecrneyrMBaTb JOCTUKEHHEe Ha yYpPOBHe CpeJHero oOlLiero
06pa3oBaHUs  CJHeAyIIIUX JUYHOCTHBIX, MeTalpeJMeTHbIX U
NpeAMeTHbIX 00pa30oBaTeJbHBIX Pe3yJIbTaTOB:

JMMHOCTHBbIE PE3Y/IbTATbI

JINYHOCTHBIE Pe3y/bTaTbl OCBOEHHUS MPOrpaMMbl Yy4eGHOro Mpes-
MeTa «MaTeMaTUKa» XapaKTepU3YHOTCH:

I'pasxccdanckoe socnumanue:

cHOpMHUPOBAHHOCTHIO TPAKAAHCKOU MO3UIUK OOyYarolnerocs Kak
aKTUBHOIO W OTBETCTBEHHOrO 4YJeHa POCCUHCKOro O0O6ILIecTBa,
NpeCcTaBJeHUEM O MaTeMaTU4YeCKUX OCHOBax (PYHKIIMOHUPOBAHUS
pas- JTUYHBIX CTPYKTYP, ABJIEHUH, IPOLeAYP IPaKJaHCKOro o61iecTBa
(BpI- GOpBI, OMpPOCHI W TMp.), yMEHHEM B3aUMOJEUCTBOBATb C
COIMA/JIbHBIMU WHCTHUTYTaMU B COOTBETCTBUH C UX QYHKIUSIMH U
Ha3HAYEeHHEM.

ITampuomuueckoe socnumaHue:

chOpMUPOBAHHOCTHIO POCCHUCKOU TpParkKJAaHCKOU HJAEHTUIHOCTH,
YBaOXEHUSI K NPOLULIOMY W HACTOSIEMY POCCHHCKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOUIEHHEM K  JIOCTH)KEHHUSIM poccuiicKnx
MaTEMAaTUKOB M  POCCUMCKONW  MaTeMaTHU4YeCKOW  IIKOJbI, K
HCMO0JIb30BAHUIO 3TUX JAOCTXKEHUM B JIpyrUX HayKaX, TEXHOJIOTUSX,
chbepax 3KOHOMHUKH.

Ayxoeno-HpaecmeeHHoe gocnumaHue:

OCO3HAaHUEM /JYXOBHBIX LIEHHOCTEH  POCCHUHCKOro  Hapoja;
cGOPMUPOBAHHOCTbIO ~ HPABCTBEHHOI'O  CO3HAHHUS, 3ITUYECKOIO
[I0BeJIeHUs], CBAI3aHHOIO C MPAaKTUYeCKUM IpUMeHeHUeM JJOCTHXKeHU
HayKU U JeATeJbHOCTbI0 yYEHOro; OCO3HAaHMEM JIMYHOTO BKJIAaZJAa B
IIOCTPOEHHE YCTOWYUBOro OYyIIero.

Jcmemureckoe socnumaHue:

3CTeTUYEeCKHUM OTHOIIEHHUEM K MHUDPY, BKJIrO4Yad 3CTETUKY
MaTeMaTHUYECKHX BaKOHOMepHOCTeﬁ, 06'be}(TOB, 3aJay, pemeHPIﬁ, pac-
CY)KAEHHﬁ; BOCIIpUMMYHNBOCTBIO K MAaTE€MATUYE€CKHUM aCIE€KTaM pas-
JIMIYHbIX BUAOB HNCKYCCTBA.

dusuueckoe socnumaHue:

CCl)OpMI/IpOBaHHOCTbI-O yMeHHUd INpHUMEHATDb MaTeMaTH4YeCKHue
3HAaHUA B HWHTEpecax 3A0pOBOro H 6e30macHoOro o6pa3a KWU3HHU,
OTBETCTBEHHOIro OTHOLIEHUA K CBOeMYy 340POBbIO (3AOpOBO€



NUTaHHe, C6aJTaHCUPOBAHHbBIN PEXXUM 3aHATHUH U OTZbIXA, peryJisipHas
¢dusnyeckass aKTUBHOCTb); QU3UYECKOTO COBEPILEHCTBOBAHUS IPHU
3aHATHSAX CIIOPTHUBHO-03/J0POBUTENBHOHN J1eSITEJIbHOCTLIO.

Tpyodosoe socnumanue:

FOTOBHOCTBIO K TpPYAYy, OCO3HAaHUEM LIEHHOCTH TPYLOJI00US;
WHTEPECOM K pas3IMuyHbIM chepaM npodeccCuoHaTbHON AesTeNbHOCTH,
CBA3aHHbIM C MaTeMaTUKOU U eé MNpUJIOKEHUAMHU, YMEeHHEeM
coBepulaTb  OCO3HAHHBIM  BbIGOp  Oyaymied  npodeccun U
pea/sin30BbIBATH COOCTBEHHbIE >XH3HEHHbIe IIJIaHbI, TOTOBHOCTBK H
CIIOCOGHOCTBIO K MaTeMaTU4eCKOMY 00pa3oBaHUIO u
€caM0o06pa30BaHUI0 Ha NPOTSHKEHUU BCEW KHU3HU; TOTOBHOCTHIO K
AKTHUBHOMY y4acTHUIO B pemeHuun MpaKTUYEeCKUX 3aaa4
MaTeMaTHU4YecKoHn HalpaBJIEHHOCTH.

IKoao2uueckoe socnumaHue:

cHOPMUPOBAHHOCTBIO 3KOJIOTUYECKOW KYJbTYpbl, NOHUMaHHUEM
BJIMSIHUSI COLMAJIbHO-3KOHOMHMYECKUX TMPOIECCOB Ha COCTOSIHHE
NPUPOJHONW M COLMAJIbHOH Cpesbl, OCO3HAHHUEM TJIOGAJTBHOTO
XapaKTepa 3KOJIOTHUYeCKUX Mpo6JieM; OpUeHTalMedl Ha MpUMeHeHue
MaTeMaTW4eCKUX 3HaHWK IS pelleHUs 3aJa4 B 06JiacTH
OKpy»Karwlllell cpe/ipl, IJIAHUPOBAHUS TOCTYNKOB M OLEHKU UX
BO3MO>KHBIX I10- CJIEACTBUH JUJI OKpY»Karolllel cpeJbl.

ITenHocmu HAQyuHO20 NO3HAHUA:

chOPMUPOBAHHOCTIO MHPOBO33pPEHHs], COOTBETCTBYIOLIETO CO-
BpPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTHKH,
MOHMMaHWEM MaTeMaTU4YeCKOW HayKH Kak cdepbl 4YesIOBEeYecKOu
JleITeJIbHOCTH, 3TAlnoB €€ Pa3sBUTHUA W 3HAYUMOCTH [JII Pa3BUTHUSA
LUBHUJIN3ALUY; OBJIaJIEHUEM SI3BIKOM MaTeMaTHUKU u
MaTeMAaTHYeCKOW KYJbTYypOH KaK CpeACTBOM IIO3HAHUSI MHPa3;
FOTOBHOCTBIO OCYIIECTBJSATh MNPOEKTHYI0 W HCCI€I0BATENbCKYIO
JleITeJIbHOCTb MHAWBU/IyaJbHO U B TPYIIIIE.

METANPEAMETHBIE PE3Y/IbTATbI

MeTanpeaMeTHble pe3y/bTaTbl OCBOEHUS IpPOrpaMMbl y4yeGHOIO
npeamera  «MaTeMaTHKa»  XapaKTepHU3YIOTCA  OBJIaJleHHeM
YHUBepcaib HblMU no3HasameabHblMU oelcmeusamu,
YHUBEepCcanbHbIMU KOMMYHUKATNUSHbIMU oeticmeusamu,
VHUBEPCANbHLIMU PE2YANMUEBHBIMU OeliCMEUIMU.

1) Vhusepcanvhvie nO3HaAgameabHble delicmaus,
obecneyusarom opmuposanue 6aA308bIX KOCHUMUBHBIX NPOYECCO8
obyuarwuxcs (0ceoeHUue Memo008 NOSHAHUSL OKDYIHCAIOULESO
MUpQ; nPUMEHeHUe 102UYEeCKUX, UCCIe008aAMeNbCKUX onepayull,
ymenutpabomams ¢ uHgopmayuerr).



Basoevle ao2uueckue oelicmeusn:
v BbIABJIATD W XapaKTepMU30BaATb CyLIEeCTBEHHbIe IIPU3HAKH

MaTeMaTU4YeCKUX OOGBbEKTOB, TMOHATHH, OTHOIIEHUH MEXAY
MOHATHUS-  MH;  GOpPMyJIMPOBaThb  OMNpeJeseHUs  TOHSTHUH;
yCTaHaBJWBaTb  CYLIeCTBEHHBbIH  MNpPU3HAK  KJjaccuPUKaLUY,
OCHOBaHUA [l 0060OIIeHHMS U CpaBHEHUS, KpUTepuu

MPOBOJIMMOr0 aHaJIN3a;

v’ BocnpuHUMaTb, (GOPMYJHMpPOBaThL W  [peo6pa3oBbiBaTh
CYy)XJleHUsl: yTBepJUTeJibHble U OTpHUIATeJbHble, eJUHUYHbIE,
YacTHbIE U 00IIIME; YCAOBHBIE;

v' BBIABJATb MaTeMaTHU4YeCKHe 3aKOHOMEPHOCTH,
B3aMMOCBSI3U UNIPOTUBOPeYUS B GaKTax, JaHHbIX, HAOJIIOJEeHUIX
U YTBEPXJEHUsX; TNpeJJaraTb KPUTEPUU [Jis  BbISBJIEHUSA
3aKOHOMEPHOCTEN U NPOTHBOPEUYUH;

v’ JgenaTb BbIBOAbLI C MHCIOJb30BaHMEM 3aKOHOB JIOTHKH,
NelyKTUBHBIX U WHJYKTUBHBIX YMO3aKJKYEHUN, YMO3aK/JIIOUYEeHUH
110 aHaJIOTUH;

v’ NIpOBOAUTH CaMOCTOSATEJIbHO JOKa3aTeJbCTBa
MaTeMaTHYeCKUX YyTBeEpPXKJeHUH (IpsMble U OT NPOTHUBHOIO),
BBICTpauBaTh apryMeHTalMuIo, NPUBOJUTH HNpUMephI 51

KOHTPIpPHUMEpPDbI; O0OGOCHOBBIBAaTb COGCTBEHHbIE CYXKJIEHUSA W
BBIBO/IbI;

v\ BbIGUpATb CNOCO6 pelleHust y4e6HOM 3aza4yn (CpaBHUBATh He-
CKOJIbKO BapHUaHTOB pellleHHs, BbIGUPATh HanboJiee MOAXOASIIUM
C YYETOM CaMOCTOSITEJIbHO BbIJI€JIEHHBIX KPUTEPUEB).

Basosevle uccaedosamenvcekue oelicmeusn:

v KCNoJIb30BaTh BOMPOCHI KaK MCCAEA0BATENbCKUA HHCTPYMEHT
MO3HaHUSH; dopmysMpoBaThb BOIIPOCHI, bukcupyromme
NpOTHBOpeYne, Mpo6JieMy, yCTaHaBJMBATb KCKOMOE M JaHHOE,
dbopMupoBaTh THIIOTE3y, apryMEHTHPOBaTb CBOK  IO3MIIHIO,
MHEHHUE;

v NpOBOAUTb CAMOCTOSITEJIbHO CIVIAHUPOBAHHBIM 3KCIIEPUMEHT,
HcCleZloBaHKWe 110 YCTaHOBJIEHHIO 0COOEHHOCTEH MaTeMaTHUYeCKOTO
06'bEKTA, SIBJIEHUS, IIPOILECCa, BbISIBJIEHUIO 3aBUCUMOCTEN MEXKAY
06'beKTaMU, SIBJIEHUSIMHU, TIPOLIeCCaMU;

v\ caMoCTOSITe/IbHO GOPMyIMPOBATH OGOOGIIEHHWS U BBIBOJBI IO
pe3yJibTaTaM  NpPOBENEHHOrO  HaOGJIIOJEHHUs,  MCCJIeJ0BaHUs,
OIIEHUBATb JIOCTOBEPHOCTD IOJyYeHHBIX Pe3yJIbTATOB, BHIBOJOB M
00001eHUH;

v/ NpOTrHO3MPOBATh BO3MOXKHOE Pa3BUTHE IPOILECCa, & TAKIKE Bbl-
JIBUTaTh MPEANOJIOXKEHHUS] O €ro PasBUTUM B HOBBIX YCJIOBHUSX .

Pa6oma ¢ ungopmayueii:
v\ BBIABJATb JePUIUTHI WHGOPMALMH, JAaHHBIX, HEOOXOAUMbBIX
JIJIs OTBETA Ha BOIPOC U JJIs1 pellieHus 3aJjauH;



v' BbI6GUpaTh UHGOPMAIMIO U3 UCTOYHHUKOB Pas/IMYHbIX THUIIOB,
aHaJIM3UpOBaTh, CHUCTEMATU3UPOBAaTb U  HUHTEPIPETUPOBATH
HHG}OpPMALUI0 Pa3IMYHbIX BUJIOB U GOpM NpeAcTaBIEHUS;

v’ cTpyKTypupoBaTh HWH}OpPMalHI0, MNPEJCTABJASITL €€ B
pasanyHbIX POpMax, UJJIOCTPUPOBATh I'padUUECKH;

v/ oLeHWBaTh HaJ&KHOCTh HHOPMAIMU [0 CaMOCTOSITEJbHO
chOopMyIUPOBAHHBIM KPUTEPUSIM .

2) Vnueepcanvnovie KOMMYHUKAMUBHBLE Oeticmeusl,
obecneuusaiom chopmuposannocmo COYUATIbHBIX HABLIKOG
obyuarowuxcsi.

OoweHue:

v’ BOCIpUHUMATh U GOPMYJUPOBATb CYXIEHHsI B COOTBETCTBUU
C yCJIOBI/IHMI/I U 1eJdMHUu 06H.IEHI/IH; fFACHO, TOYHO, FpaMOTHO Bblpa-
KaThb CBOHO TO‘-IKy 3p6HI/IH B yCTHbIX nu IIUCbMEHHBIX TEKCTax,
AaBaTb INOACHEHHUA II0 XOﬂy pEIJ_IEHI/IH 3a/a4H, KOMMeHTPIpOBaTb
MOJIy4YeHHBIN pe3yJibTarT;

v’ B Xoje OO6CYXJeHWsA 3aJaBaTb BONPOCbl MO CYLIECTBY
06CyKJlaeMOM TeMbl, MPO6JIEMbI, pelaeMoOl 3a/layd, BbICKa3bIBaTh
W/iey, HaleJieHHble Ha IMOWCK pelleHHUs; COMOCTaBJATbL CBOM
CyKAeHUs €  CYXJEHWUSMU  [Jpyrux Y4YacTHUKOB  JHaJIOra,
0OHapy>KUBAaThb pa3JiIMuMe M CXOJ[CTBO IMO3UIMH; B KOPPEKTHOU
dopme popMyIMpPOBATH Pa3HOIJIACHUS, CBOU BO3pPaXKEHHS;

v\ OpeACTaBJATb pe3yJibTaThl PelIeHUs 3aJa4M, SIKCIIepUMEHTa,
WCC/Ie/IOBaHUs, MPOEKTa; CaMOCTOSTeJbHO BbIGUpaTb ¢opMar
BBICTYIJIEHHUSI C Y4YE€TOM 33aJjad IMpe3eHTallMd M O0COGeHHOCTel
ayZIUTOPUH.

CompyodHuuecmao:

v NOHMMAaTb M MCIOJIb30BaTh NPEUMYyILIeCTBA KOMaHJHOU H
WHJAUBUAYAJbHOU paboThl NpPHU pelleHHH Y4ebOHBIX 3ajady;
NPUHUMAaTb LeJb COBMECTHOH [IeATeJbHOCTH, IIJIAHUPOBATH
OpraHu3alMI0 COBMECTHOH pPabOThl, pacnpelessiTb BHABI paGoT,
JIOTOBAapUBaTbCs, OOCYKJAaThb MpOLEecC U pPe3yJbTaT paGoThl;
0606111aTh MHEHHUS He- CKOJIBKUX JII0Jel;

v/ y4acTBOBaTb B TpYNNOBbIX ¢(opMax paboTbl (06CYkKAEHUS,
06MeH MHEHUSIMH, «MO3TroBble IITYPMbl» W T .1l .); BBINOJHATb
CBOIO YacTb paboThl U KOOPAUHUPOBATb CBOU JeHCTBUS C IPYTUMU
YJeHaMH KOMaHJbl; OLleHUMBAaTh KayeCTBO CBOero BKJI3aZa B
o0UH  NpPOAYKT o KPUTEPUSIM, chOpMyJIUPOBAaHHBIM
y4aCTHUKAMH B3aUMO/I€HCTBUSI.

3) Vhusepcanvhvie pe2yasamueHble Oeiicméus, 00ecneuugaron
popmuposanue cmMbIiCI08bIX YCMAHOBOK U IHCUSHEHHBIX HABBLIKOG
JAUYHOCTU.

Camoopzanuzayusn:



v\ COCTaBJATb IJIaH, QITOPUTM peIleHUs1 3aJavu, BbIGUPATH
cnoco6 peuieHust ¢ Y4ETOM HUMEIOLIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMeHTHUPOBAaTb W KOPPEKTHPOBATb BapHAHThI
pelieHU ¢ y4€TOM HOBOU HHOpMaLHU.

CamoxoHmpoav:

v’ BJaJeTb HaBbIKaMH [I03HABATEJbHOU pedJieKCUM  Kak
OCO3HaHMUSI COBepLIAEMBIX JeUCTBUN U MbICIUTENbHBIX IPOLIECCOB,
ux pe3yJbTaToB; BJI3/IETh cnoco6aMu CaMOIIPOBEPKHY,
CaMOKOHTpOJIS npoiecca U pesyJsibTaTa pelieHust
MaTeMaTHYeCKOH 3aJadu;

v’ npeaBUETb TPYAHOCTH, KOTOpPblE MOTYT BO3HHUKHYTb IpPU
pellleHUH 3a/la4i, BHOCUTb KOPPEKTUBHI B JlesITeJIbHOCTb HA OCHOBE
HOBBIX 06CTOSITENbCTB, JAHHBIX, HAW/JJEHHbIX OIINOOK, BbISIBJIEHHbIX
TPYZHOCTEH;

v’ OUeHMBATh COOTBETCTBHE pe3yJjbTaTa IeJd M YCJIOBUAM,
OO'BSICHATH  MPUYUHBI  JOCTHXKEHHUS HWJM He  JOCTHXKEHHUSs
pe3yJIbTaTOB /esATeJbHOCTH, HAaxXOJUTh OLIMOKY, JaBaTb OIEHKY
MPUOGPETEH- HOMY OIBITY .

NMPEAMETHbBIE PE3Y/IbTATDI

[IpegMeTHBIE peE3yJIbTATbl OCBOEHHUs paboyell MporpaMMbl IO
MaTeMaTHKe TMpeJCTaBJEHbl MO0 TrojaM oOydeHUs B paMKax
OTZAEJNbHBIX KYPCOB B COOTBETCTBYIOUIUX pasjesiaXx HaCTosLen
[TporpaMmbi .



PABOYASA NMPOrPAMMA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOIO AHAJIU3A>

UEAN U3YHEHUA YHEBHOI O KYPCA

Kypc «Anre6pa M Hada/la MaTEMaTHYECKOTO aHaJ/KM3a» SBJISETCS
OJHUM U3 HauboJsiee 3HAYUMbIX B IporpaMMe CTapuied IIKOJBbI,
MOCKOJIbKY, C OJIHON CTOPOHBI, OH 06ecrneyrnBaeT UHCTPYMeEHTaTbHYO
6a3y /i1 U3yUYeHUs] BCeX eCTeCTBEHHOHAYy4YHbIX KYpCOB, a C JAPYrou
CTOpPOHBI, GOPMHUPYET JIOTUYEeCKOe U abCTPaKTHOE MbIILJIEeHHe
y4alluxcs Ha ypOBHEe, HEOOXOAMMOM JJis OCBOEHUSI UHPOPMATHUKH,
00LIeCTBO3HAHUS, UCTOPUH, CJIOBECHOCTH U [JPYrUX JUCLUIJIMH .
B paMkax fgaHHOro Kypca ydyaluecsl OBJIaJIeBalOT yHUBepPCaJlbHbIM
A3bIKOM COBpEMEHHOM HayKH, KoTopasg QOpMyJHUpyeT CBOU
JIOCTYDKEHUs] B MaTeMaTU4Yeckod dopme.

Kypc anre6pb! U Hayas MaTeMaTHYeCKOTO aHa/Ik3a 3aKJa/ibIBaeT
OCHOBY /JJIsI yCIIEIIHOTO OBJIaZIEeHHUSI 3aKOHAMHM (U3UKH, XHMHH,
GUOJIOTHH, TIOHWMAaHHUS OCHOBHBIX TeHAEHIUU  pPa3BUTHUS
3KOHOMHKH U 006IeCTBEHHOM KHU3HH, T03BOJISIET OPUEHTHPOBATHCS B
COBpEMEHHBIX IMPPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSIX,
YyBEPEHHO HCII0JIb30BaTh UX [/ JaJibHEHIIero o6pa3oBaHus U B
NMOBCeJHEBHOM )KU3HU . B ToXe BpeMs oBJIaJileHHe aOCTPAKTHBIMHU U

JIOTU4Y€EeCKH CTPpOTruMH KOHCTPYKIHUAMHA anre6pbl u
MaTeMaTHu4YeCKoro dHaJIn3a pa3BHUBaeET ymenue HaXoJUTb
3dKOHOMEPHOCTH, 060CHOBBLIBATh HUCTHUHHOCTD, AOKa3bIBATb

yTBepK/JleHUs C MOMOLIbI0 MHAYKIIMK U paccyXJaTb AeAYKTHBHO,
HCIO0JIb30BaTh 060611eHNe U KOHKpeTHU3aluoo, abcTparupoBaHue
U aHaJIOTHIO, dbopmupyet KpeaTUBHOe U KpPUTHUYECKOoe
MBILIJIEHHE.

B xozme usydyeHus Kypca «Ajirebpa U HayaJjla MaTeMaTU4YeCKOIo
aHa/M3a» yyaudecs MOJIy4yaloT HOBBIM  ONBIT  pelleHUs

NPpUKJIaAHbIX 3aJa4y, CaMOCTOATEJIbHOTIO NOCTpOEeHUud
MaTeMaTH4YeCKHUX Mo,aeneﬁ peasbHbIX CPITyaLlPIﬁ, UHTEepInpeTangnuu
MMOJIYy9€HHBbIX peLLIeHPIﬁ, 3HAKOMATCA C npumMmepamMu

MaTeMaTHYeCKUX 3aKOHOMEepHOCTeH B IpUpOJe, HayKe U
HCKYCCTBE, C BbIJAIOIIUMUCS MAaTEMAaTHYECKUMU OTKPBITUSIMH U HX
aBTOPaMHU.

Kypc o6/1afjaeT 3HAaYMTEIbHBIM BOCIHUTATEJbHBIM IOTEHIHATIOM,
KOTOpPBI  peasn3dyeTcss KaKk  d4epe3  y4eOHBIA  MaTepual,
Croco6CTBYIOMUN GOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepe3 crienquuKy y4e6HOH eI TeIbHOCTH, Tpebytolen
MPOJOJIKUTETbHON KOHIEHTPALUK BHHMaHUs, CaMOCTOSITEJNbHOCTH,
AKKypaTHOCTH U OTBETCTBEHHOCTH 3a IOJIyYeHHbIH pe3yJibTar.



B ocHoBe MeTOAUMKHM 00y4yeHUs ajrebpe U  Havajam
MaTeMaTHU4YeCKOro aHajiM3a JIeXUT JesdTeJbHOCTHBIM MPUHIUI
o0y4YeHuUsl.

B crpykType Kypca «Asre6pa M Hayajsa MaTeMaTU4YeCKOro
aHaJli3a» MOXHO BBIJEJUThb CleAylolue coZiep>KaTesIbHO-
MeToAuYeCKHe JIMHUM: «Yucna wu BbIYHUCJIEHUA», «CDYHKLU/II/I )5t
rpaduku», «YpaBHeHHUs U HepaBeHCTBa», «kHavasa maTeMaTH4ecKOro
aHaJsinM3a», «MHOXecTBa U JiIorTMKa». Bce OoCHOBHBbIE coJepKaTeJIbHO-
MeToOAuYeCKHe JIMHHUU HN3y4arTCA Ha MPOTAXEHUH ABYyX JIeT
00y4YeHUs B CTaplied IIKOJie, eCTECTBEHHO JOMOJIHSS JAPYyTr Apyra u
IMOCTEeINEeHHO HACbhIAACb HOBbBIMU TeéMaMHW W pa3jejiaMu . Mo>kHO C
YBEPEHHOCTbIO CKa3aThb, YTO AaHHbIﬁ KypC ABJId€TCA UHTEIrPAaTUBHBIM,
MIOCKOJIbKY  00beAuHSIET B cebe  coJepkaHUe  HECKOJIbKHUX
MaTeMaTH4YeCKUX AUCIUIIJINH, TAaKUX KaK ajarebpa, TPUTOHOMETPHS,
MaTeMaTU4YeCKUuH aHaJIu3, Teopuda MHOKeCTB, MaTeMaTHu4decKad
jJoruka u Jp. [lo Mepe Toro Kak y4aujuecs oBJaZleBaloT Bcé GoJiee
IIMPOKUM MaTeMaTUYeCKUM ammnapaTtoM, y HHUX NO0C/Je[0BaTeJbHO
dopmupyertcs U COBEPILIEHCTBYETCA YMeHue CTPOUTH
MaTeMaTH4YeCcKyl0 MOJeJb peaJlbHOU CUTyal U, IPUMeHATb 3HaHUS,
MoJIly4YeHHble TNpPHU H3YYEHUH Kypca, /Il pelleHUs CaMOCTOSTeIbHO
cbopMyIMpPOBaHHOU MaTeMaTH4YeCKOHU 3a/1a4H, a 3aTeM
UHTEPNPETUPOBATb CBOM OTBET .

CopeprkaTe/lbHO-MeTOAMYECKass JIMHUSA «Yucia U BbIYUCIEHUS»
3aBeplIaeT dopmupoBanue HaBbIKOB HCI0JIb30BaHUSA
JEeUCTBUTENbHBIX YHCEJI, KOTOpOe ObIJI0 HaYaTO B OCHOBHOM IIKoJie . B
crapuied mkKose ocob6oe BHUMaHUe yhenseTcsd GOPMUPOBAHUIO
HaBbIKOB pAallMOHA/JIbHBIX BBIYMCJIEHHH, BKJ/IIOYAKIUX B cebs
HCMO0JIb30BaHHe Pa3JMYHbIX GOpPM 3alUCH 4YHCJI3, YMEeHHe JesaTh
MPUKUJKY, BBINOJHATH NPUOJIMKEHHbIE BBIUYUCIEHHUS, OLIEHUBAThb
YUCJ0BbIEe BbIpaXKeHHUs], paboTaTbh C MAaTEeMAaTUYECKHUMU KOHCTAHTAMMHU.
3HaKoMble yJalmcs MHO>KeCTBa HaTypaJbHBIX, 1ieJbIX,
palOHaJbHBIX U NeHUCTBUTENbHBIX yuceJ JOTOJIHAIOTCSA
MHO>XECTBOM KOMILJIEKCHBIX 4YHces. B KaJoM K3 3TUX MHOXECTB
paccMaTpUBalOTCS CBOMCTBEHHble eMy crnenuduyeckue 3aJaduud U
omepayuu: JieJleHUe HallesJo, OlNepupoBaHUMe OCTaTKaMHM Ha
MHOXKeCTBE I[eJIbIX 4YHCeJ; O0cCOob6ble CBOWCTBA palMOHAJBHBIX U
WppanyoHaJbHbIX 4YHCesJ; apuPMeTHYeCKHe Omepanud, a TaKxke
W3BJieYeHUe KOpPHS  HaTypaJ/lbHOM  CTeNeHU Ha MHOXeCcTBe
KOMIIJIEKCHBIX 4Mces . biarogaps nociefoBaTe/ibHOMY pacliMpPeHHUI0
Kpyra MCIOJb3yeMbIX 4YHCEeJ M 3HAKOMCTBY C BO3MOXHOCTSIMU HX
NMpUMEHEHUs] JJis pelleHUsT Pas3jMYHbIX 33Jad  (GOpMUPYETCs
NpeACcTaBJeHHe O eJUHCTBE MaTeMaTHKU KaK HayKWU U eé poJiU B
IIOCTPOEHUHU MoOJieJied peasbHOTO MHpPA; IIUPOKO HCHOJIb3YIOTCS
00001IeHHe U KOHKpeTHU3alusl.



JluHusA «YpaBHEHUs U HEPABEHCTBAa» peajM3yeTcs Ha MPOTSKEHUU
BCero o6y4eHHsl B CTapLIed LIKOJe, MOCKOJbKY B KaXJ0M pas- Jese
[IporpaMMbl NpefyCMOTPEHO pellleHHe COOTBETCTBYIOLUX 3a- Aay . B
pe3y/JbTaTe yyalluecs OBJAJEBAalOT pPa3/IMYHbBIMU  MeETOJaMH
pellleHUs]  pallMOHAJIbHBIX, UppalMOHa/JbHbIX, II0OKa3aTeJbHbIX,
JlorapuMUYECKUX 51 TPUTOHOMETPUYECKUX ypaBHEHUH,
HEpPaBEHCTB M CHUCTEM, a TakKxe 3ajlay, CoJepKalluX MapaMeTphl.
[loslyyeHHble YMeHHS LIMPOKO HCHOJB3YIOTCA NpPU HCCIeL0BaHUU
GyHKUMH C 110- MOIbIO MPOU3BOJAHOM, NPU pelleHUN MNPHUKJIAJHBIX
3aa4 M 33/lad Ha HaxO0X/leHHe HauObOoJIbIIMX M HaWMEeHbIINX
3HayeHUN ¢yHKUMU. [laHHasA cojeprkaTesbHasli JIMHUS BKJIIOYAeT B
cebst Takke ¢QopMHUpOBaHHME YMEHUH BBINOJHATH pPacyéThbl 10
dopmysiaM, mpeo6Gpa3oBaHUsI paAlMOHANbHBIX, UPPALMOHAIBHBIX U
TPUTOHOMETPHUYECKUX  BBIpXKEHUN, a  Takke  BbIpaXXeHUH,
co/iep’KallMX CTerneHU W Jora- pudmbl. bBiarosapsa H3ydeHHUIO
asrebparnyeckoro MaTepuasia Mpo- HCXOAUT JajbHeHIlIee pa3BUTHE
QJITOPUTMHUYECKOTO W abBCTPAKTHOTO  MBIIIJIEHUS  Y4allluXcs,
dopMUpyIOTCA HABBIKKM [JeAYKTUBHBIX pac- CYyXJeHUH, pPabGoThl C
CHUMBOJIbHBIMM popMaMH, TMpeACTaBJEHHUS 3aKOHOMEPHOCTEH U
3aBUCHMOCTEHN B BU/IE PAaBEHCTB U HEPaBeHCTB . AsireGpa npejJaraeT
3pdeKTHBHBIE MHCTPYMEHTbl /Js pelleHUs [pPaKTU4YeCKUux U
eCTeCTBEeHHOHAY4YHbIX 3aZiad, HaIJIAAHO JeMOHCTpPUpPYyeT CBOHU
BO3MO>KHOCTH KaK fI3blKa HayKH.

CopepxxaTesibHO-MeToJUuecKasd JIMHUA «DyHKIUU U TrpadUKu»
TECHO IeperJieTaeTcad C JPYTMMM JIMHUMAMU Kypca, IOCKOJIBKY
B KaKOM-TO CMbICJe 3aJaéT I0c/JeJ0BaTeJbHOCTb U3y4YeHUs
MaTepuaJsa. U3yyeHue CTeIleHHOH, IoKa3saTeJbHOH,
JlorapudMHYeCcKOH U TPUTOHOMETPUYECKUX QYHKIUH, UX CBOMCTB U
rpadukoB, ucnosb3oBaHue GYHKLUHUH JJ1 pelleHUs 3a4a4 U3 APYTrux
y4eOHbIX IpeJMeTOB M pea/bHOM >XU3HU TECHO CBA3aHO KaK C
MaTeMaTH4YeCKHM aHaJM30M, TaK U C pelleHHeM ypaBHEHHH H
HepaBeHCTB. [lpy  3ToM  GoJsibllloe  BHUMaHUe  yjesseTcs
$bopMuUpOBaHUIO yMEeHHUS BbIpaXKaTb GOpMyJIaMU 3aBUCUMOCTH MEXAY
pa3JIMYHBIMK BeJUYUHAMH, UCCAe[0BaTh IOJyYeHHble QYHKIHUH,
CTpoUTb UX rpaduku. MaTepuas 3TOH cojepka- TeJbHOH JIMHUU
HaleJleH Ha pa3BUTHe YMEHHUM U HaBBIKOB, IO3BOJIAIOIUX BbIpaXkaThb
3aBUCHUMOCTH  MeXJy  BeJUYMHAaMHU B  pasju4yHOd  ¢opmMme:
aHaJIUTUYEeCKOH, rpaduyeckod u ciaoBecHoH. Ero wusydyeHue
CHoco6CTByeT pa3BUTHIO aJITOPUTMHUYECKOTO MBIILJIEH U,
CHOCOGHOCTH K O06GOGLIEHHI0 M KOHKpPeTHU3al UM, HCIO0Jb30BaHHUIO
aHAJIOTUH .

CopepxkaTtesnbHas JMHUA «Havasa MaTeMaTH4YeCKOro aHaJju3a»
[03BOJISIET CYLIeCTBEHHO PACUIMPUTh KPYT KaK MaTeMaTHYeCKUX,
TaK U NPUKJIAJHBIX 33/a4, JOCTYIHbIX IIKOJIbHUKAM, TaK KaK Yy HUX
MOSIBJISIETCS BO3MOXXHOCTb CTPOUTH I'PadUKHU CA0KHBIX QYHKLUH,
omnpenessiTh UX HAUOOJIbLINE U HAUMEHbIIMe 3Ha4YeHUs], BBIYUCAATD
momwagu GUryp u o6’ bEMbl TeJ, HAXOAUTb CKOPOCTU U YCKOPEHH S



npoueccoB. JlaHHas cojep)KaTesibHasE JIMHUS OTKPBIBAET HOBbBIE
BO3MOXXHOCTU TIOCTPOEHUSI MaTeMaTHYeCKHUX MoJieJied peasibHbIX
CUTyallul, TMO3BOJIIET HaXO/JUTh HaWJydlllee pelleHue B
NMPUKJAJHbIX, B TOM 4YHCJI€e COLMaJbHO-3KOHOMHUYECKUX, 3aJadyax.
3HAaKOMCTBO C OCHOBaMH MaTeEMaTHYECKOTO aHaJjih3a CIOCOOCTBYET
pPa3BUTHIO a6CTPAKTHOTr0, GOpPMaIbHO-JTOTUYECKOTO U KPEaTHUBHOTO
MBbIILJIEHUs], GOPMHUPOBAHUIO YMEHHUH pacrno3HaBaThb MPOSIBJIEHUS
3aKOHOB MaTeMaTHMKU B HayKe, TEXHHKEe W MCKyCCTBe. Y4dalluecs
Y3HAIOT O BbI- JAWOIIMXCS pe3yJbTaTax, MOJIYyYeHHbIX B XOJe
pa3BUTHUS MaTeMaTHUKU KaK HAayKH, U 06 UX aBTOpax.

CoJiep>kaTe/ibHO-MeTOoAMYecKass JIMHUSA «MHOXKeCTBa M JIOTHKa»
BKJIIOUYAeT B Ce0s 3JIEMEHTbl TEOPUH MHOXXECTB U MaTeMaTU4YeCKOH
JIOTUKHU . TeOpeTUKO-MHOKeCTBEHHbIE MpPeCTaBJeHUsI TPOHU3bIBAIOT
BeCh KypC IIKOJbHOM MaTeMaTHKH U IMpeAJjaraloT HauboJiee
YHUBEpPCaJbHbINA S13bIK, 00'bEIMHSIOIIUN BCe pa3/ie/ibl MATEMAaTUKH U
eé TNpUJIOKEHWH, OHU CBS3BIBAIOT pa3Hble MaTeMaTU4ecKHe
JUCHMIJIMHBI U UX NPUJIOKEHHS B eAuHOe IeJsioe. [103TOMy Ba)KHO
JaTb BO3MOXHOCTb IIKOJIbHUKY MMOHUMATh TEOPETHKO-
MHOKEeCTBEHHbIN SI3bIK COBPEMEHHOW MaTeMaTUKH M HCIO0Jib30BaThb
€ro /i BbIpa)KEHHUsI CBOUX MbIcJed. [IpyruM BaXKHbIM IPU3HAKOM
MaTeMAaTHKU KaK HayKH CcJeJyeT IMpPU3HAaTb CBOWCTBEHHYIO eH
CTpPOroCcTh OOGOCHOBAaHWM M CjelO0BaHWE ONpeJeJIEHHBIM IpaBUIaM
MMOCTPOEHUS J0Ka3aTe/bCTB. 3HaKOMCTBO c 3JleMeHTaMU
MaTeMaTHYeCKOW JIOTUKU CIHOCOOGCTBYET pPa3BUTUIO JIOTUYECKOTO
MBILLJIEHUS] YYallUXCsl, MMO3BOJISIET UM CTPOUTH CBOU PACCyKJeHHs Ha
OCHOBe JIOTHYECKHUX MpaBuJ, (GOPMHUPYET HABBIKH KPHUTUYECKOTO
MBIIIJIEHUS.

B kypce «Aarebpa W Havajla MaTeMaTHYeCKOTO aHa/IM3a»
MPUCYTCTBYIOT OCHOBbI MAaTEMaTHYECKOT0 MO/IeJTMPOBAHUs, KOTOpPbIE
MMpU3BaHbl CIOCOGCTBOBATHL (GOPMHUPOBAHUIO HAaBBIKOB IOCTPOEHUS
MoJieJiell peasibHbIX CHUTYalUH, UCCIENOBAHUSI 3TUX MOJesied C Io-
MOILbI0  anmapata ajre6pbl W  MaTeMaTHYeCKOTO  aHaJIK3a,
WHTEepNpeTanMy TOJYyYeHHbIX  pe3ysabTaToB. Takue  3amaHus
BIJIETEHBI B KaX/AbIA W3 pa3fesioB [IporpaMMbl, MOCKOJbKY BeCh
MaTepuasl Kypca LIKMPOKO UCIOJIb3yeTCs /Il pellleHUs] MPUKJIAJHBIX
3aza4. [Ipu pelleHWM peasbHBIX MPAaKTHYECKUX 33/a4 ydaluecs
Pa3BUBAIOT HAGJIOAATENBHOCTb, YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs,  UCHOJB30BaTh  aHaJOTHIO, 06061aTh U
KOHKPETHU3UPOBaTh MpobseMmy . /lesTeJbHOCTh MO0 GOPMHUPOBAHUIO
HaBBIKOB pelLIeHUsl MPUKJIAJHBIX 33Jlad OpPraHu3yeTcs B Ipoliecce
U3y4YeHUs] BCeX TeM Kypca «Asirebpa W Hayaja MaTEMaTHYeCKOTO
aHaJIu3a».



MECTO YYEBHOI O KYPCA B YYEBHOM NJIAHE

CorsiacHo y4yebHoMy 1MmaaHy B 10—11 kJjaccax wu3sydaeTcs
y4ebHbIH Kypc «AJsirebpa U Hadajla MaTeMaTU4YECKOT0o aHaJn3a»,
KOTOpbIH BKJI0OYaeT B cebsA cjejylolle OCHOBHbIE pa3/ieJbl
cozieprKaHUA: «Yucsoa U BbIYHCJIEHUS», «YpaBHeHUS 51
HepaBeHCTBa», «DPyHKIUU 51 rpadpuku», «Havana
MaTeMaTH4YeCKOro aHaJiu3a», «MHoOecTBa U JIOTUKa» .

B y4ye6HOM IjiaHe Ha HM3y4yeHHeE YIrJYOJEHHOTO Kypca ajrebpbl U
HayaJl MaTeMaTH4ecKkoro aHasusa B 10—11 ksaccax OTBOAUTCS He
MeHee 4 y4yeOHBIX YacOB B HeJleJil0 B TedeHHEe KaKJoro roja
0o0y4YeHUs], BCero 3a JABa rojaa obydyeHus — He MeHee 280 y4eOGHBIX
YacoB .

MAAHUPYEMbIE MPEAMETHBIE PE3Y/IbTATHI OCBOEHWSA PABOYEN
MPOrPAMMbI KYPCA
(MO FOZAAM OBYYEHMS)

OcBoeHHe y4eOHOTO Kypca «Ayrebpa U Havasla MaTeMaTU4YeCKOro
aHa/M3a» HA YpPOBHe CpeaHero oOIero oG6pa3oBaHUs IOJIKHO
o6ecneyrBaTh JOCTHKEHUE CelyoIux npeAMeTHbIX
06pa3oBaTeJbHbIX Pe3yJbTATOB:

10 Knacc
YJucaa u ssiiucaeHus

v' CBOGOZHO ONepHUpPOBaTh MOHSTHUSIMHU: pPaLMOHAJbHOE YHCJIO,
6ec- KOHe4YHas nepuojuyeckas JApo0b, NPOLEHTDI;
HppalMOHa/lbHOEe  4YMC/JI0;  MHOXeCTBa  palMOHaJIbHBIX U
JleICTBHUTE/IbHBIX YKCeJ; MOJYJ/Ib JIeCTBUTE/IbHOTO YUCJIa.

v' [IpUMeHSATbH APO6U U MPOLEHTHI JJisl PELIeHHs] IPUKJIAJHbIX
3a- Jlay U3 pas3/IMYHbIX OTpacjel 3HAaHUM U peaJbHOH >KU3HU .

v IlpuMeHATHb npUGINKEHHBIE BbIYMCJIEHUS, npaBujIa
OKpYTJIeHUs, IPUKUJKY U OLIeHKY pe3y/ibTaTa BbIYHCJIEHUH .

v CBOGOZHO ONEPUPOBATb MOHATHEM: CTENEHb C LEJbIM
[oKasaTeJsieM; HCIO0JIb30BaThb MNoJxojsylo  ¢opMy  3amucu
JeUCTBHUTE/NbHBIX 4YHCeJ [JIs pelleHUs MNpaKTHYeCKUX 3aZad U
Npe/CTaBJIeHUs JAaHHBIX .

v" CBOGOJAHO ONEpUpPOBATh MOHATHEM: apuUdMETUIECKUI KOPEeHb
HaTypaJIbHOU CTeIeHH .

v" CBOGOJHO ONEPUPOBATH MMOHSATHEM: CTEIEHD C PAlOHATIbHBIM
[I0Ka3aTeJeM .

v CBOGOAHO ONEpPUPOBAaTb MOHSTUSAMHU: Jorapudpm dUHCIa;
JleCATUYHbIE U HAaTypaJibHbIe JIOrapUMBbI .



v" CBOGOJHO ONEPUPOBATH MOHSITUSIMU: CHHYC, KOCUHYC, TAHTEHC,
KOTaHT'€HC YHCJIOBOTI'O apryMeHTa .
v’ OnepupoBaTb MOHSATHAMH: aAPKCUHYC, apPKKOCHHYC U
ApKTaHTeHC YUCI0BOr0 apryMeHTa .

YpasnHenua u nepaseHcmea

v CBOGOJHO ONEpPUPOBATH MOHATUAMU: TOXJECTBO, YpaBHEHUe,
HEepaBeHCTBO, pPaBHOCUJIbHbIE ypaBHEHWS U  yYpaBHEHUs-
cJIe/ICTBUSI; pABHOCHUJIbHbIE HEPABEHCTBA .

v [lpuMeHATH pa3JinyHble MEeTO/bl pelieHus
palMOHA/NIbHBIX U JPOOHO-PAlMOHATIbHBIX YPaBHEHUN; NPUMEHSTH
MeTO/i UHTEPBAJIOB [JIs1 pellleHUsI HEPABEHCTB .

v" CBOGOJHO ONEPUPOBATH MOHATUAMU: MHOTOUYJIEH OT OJHOMU
IepeMeHHON; MHOIO4YJIEH C LeJIbIMU Ko3pdUullMeHTaMH, KOPHU
MHOTO4YJIEHQ; MPUMEHATH JeJieHUe MHOro4JieHa Ha MHOTOYJIeH
c octaTkoM, TeopeMmy be3y u Teopemy BueTa gsg peuieHusa 3a-
Jay.

v CBOGOJHO OIEpUpPOBaTb MOHATUAMM: CHUCTEMa JIMHEWHBIX
ypaBHEHWH, MaTpulia, ONpejesuTe/lb MaTpullbl 2 X 2 W €ro
reoMeTpUYEeCKUU CMBIC/; UCIIOJb30BaTh CBOMCTBA ONpeAenuTessa 2
x 2 U1 BBIYHUCJIEHUA ero 3Ha4yeHus, IPUMEeHATh ONpeeuTeNd A1
pelleHuss CUCTeMbl JIMHEUHBIX YpaBHEHWUH; MOJEeJUpPOBaTh
peasibHble CUTyallMy C MIOMOLbI CUCTEMbl JIMHENHBIX YPaBHEHUH,
HCccae0BaTb IOCTPOEHHble MOJeJU C TIOMOINbI MaTpull U
omnpezesuTes e, UHTepIpPeTUPOBaTh MOJYyYeHHBbIN pe3yJbTarT .

v Hcnoab3oBaTh  CBOWMCTBA  JAE€MCTBUH C  KOPHAMU  JJisd
Mpeo6pa30BaHUsI BbIPKEHUH .

v BbINOJNIHATH  Npeo6pa3oBaHUs  YKMCJAOBBIX  BbIpaXKEHUH,
coZilepXKalliX CTeleHU C paljdOHaJIbHbIM MOKa3aTeJseM .

v Hcnosb3oBaTh CBOMCTBa JiorapupmoB [Jisi Mpeo6pa3oBaHUs
JlorapudMUYECKHUX BBIPKEHUN.

v CBOGOJHO OINEpUpoOBaThb IMOHSTHSAMH: HpPpalMOHaJbHBIE,
1oKa3a TeJIbHbIe U JIoTapUPMUUYeCKHe YPaBHEHHUS; HAXOAUTb UX
pelieHHsi € TOMOILIbI PAaBHOCUJBHBIX IEpPexXo[0B  HUJU
OCYIeCTBJISASA IPOBEPKY KOPHEW .

v' [IpUMeHSITb OCHOBHbIE TPUTOHOMETpUYECKHEe GOPMYJIbl JJIsI
Mpeo6pa3oBaHUs TPUTOHOMETPUYECKUX BBIPKEHUH .

v CBOGOZHO OIEpPUPOBATb MOHATHEM: TPUIOHOMETPUYECKOE
ypaBHEHHUE; MPUMEHSATh HeOoO6XoAuMble GOpPMYJIbI JJisl pelleHus
OCHOBHBIX THUIIOB TPUTOHOMETPHUUYECKUX YPaBHEHUH .

v’ MogenupoBaTh peajibHble CUTyallMd Ha sI3blKe aJsIre6phl,
COCTaBJIITb BbIPAXKEHUs], ypPaBHEHUs, HepaBeHCTBA MO YCJOBUIO
3aJjauM, UCCIe[l0BaTh IMOCTPOEHHblE MOJEJNU C HCIO0JIb30BAaHHUEM
anmnapaTtaaareopsl .



Dynxkuuu u spagduxu

v CBOGOJHO ONEpUPOBATH MOHSITUAMHU: QYHKIHUsL, CIOCOGHI
3aJaHus QYHKLMM; B3aUMHO O6paTHble QYHKIMH, KOMIIO3UIUS
byuknui; rpaduk  QYHKIUH;  BBINOJIHATH  3J€MeHTapHbIe
nnpeo6pas3oBaHUsl rpadpuKoB GYHKIMH .

v CBO6GOJHO ONEPUPOBATH NOHATUAMMU: 06J1aCTh ONpPEJEJEeHUsA U
MHOXXeCTBO 3HayeHUH OQYHKIUH, HYJd OGYHKLWAH, NPOMEXYTKU
3HAKOIIOCTOSIHCTBA .

v CBOGOZHO OMEPUPOBATH MOHSATHUSAMHU: YETHbIE U HEYETHBbIE
dynkuuu, nepuojudeckre GyHKIUH, TPOMEKYTKH MOHOTOHHOCTHU
GyHKLIMH, MaKCUMyMbl U MHUHHUMYMbl QYHKIMH, HauboJiblliee U
HavMeHblllee 3HaYeHHe QYHKLMUK Ha NPOMEXKYTKE .

v' CBOGOJHO ONEpPHUPOBATH NOHATUIAMHU: CTeNeHHass GYHKIUSA C
HaTypaJibHbIM W IeJibIM I1oKa3aTeseM, TrpaduK CTelneHHOU
$yHKLMU c HAaTypaJIbHbIM U LieJIbIM MTOKa3aTeJsieM; rpadpUuK KOpHs
N-oii cTeneHU Kak QyHKIUHA OOpPaTHOM CTENEeHU C HAaTypaJibHbIM
roKasaTeJseM .

v OnepupoBaTb TOHATUAMU: JIMHEWHass, KBajJpaTU4yHas U
Jpo6HO- JHMHeWHass  QYHKLUY;  BBINOJHATH  3JIeMEHTapHOe
Hccye/loBaHHE U TOCTPOEHHE UX IPadHUKOB .

v' CBOGOZHO ONEpPUPOBATH MOHSTHAMM: IOKa3aTeJbHas W
gorapudmMuydeckas  QyHKOUM, HUX CBOHCcTBA U  rpaduky;
HCII0JIb30BaTh UX rpadUKU [ pellleHUs ypaBHEHUH .

v' CBOGOJHO ONEpPUPOBATH MOHSATHAMH: TPUTOHOMETPHUYECKAs]
OKPY>KHOCTb,  ONpeJie/leHue TPUTOHOMEeTpPUYeCKUX  QYHKUHUH
YHCJIOBOI'O apryMeHTa .

v Hcnosb3oBatb rpadukd QYHKUME Uil MCCJIe[0BaHUs
NpOLeCCOB M 3aBUCUMOCTEH NpHU pellleHUH 3aJad U3 JAPYyrux
y4eOHbIX NpeJAMEeTOB U peasibHOH >KHU3HHU; BbIpa)kaTb popMyJsaMHU
3aBHCUMOCTUMEX/Y BeJIMYUHAMHU .

Hauwaaa mamemamuuecko20 aHaau3a

v CBOGOAHO ONEPUPOBATb IMOHSTHUAMHU: apudMeTHUeCKass H
reoMeTpuyecKas nporpeccus, OGEeCKOHEeYHO yOBIBarOIAst
reoMeTpuyecKkasl IPOTpecCUsi; JUHEHHBIH M 9KCIIOHEHIUAJbHbIN
poct, ¢op- MyJsia CJIOXKHBIX IPOLIEHTOB; UMETh IPEeCcTaBjJeHHe O
KOHCTaHTE €.

v' Hcnosb30BaTh NPOTPECCUM [JIs1 PELIeHUsl peasbHbIX 3aJad
MPHUKJIAJHOTO XapaKTepa.

v" CBOGOAHO ONEpUPOBATh MOHSATUSIMHU: MOCIE[L0BATEIbHOCTD,
crnocoGbl  3a/laHUsl  IIOC/eJ0BaTeJbHOCTEH, MOHOTOHHbIEe U
OTpaHUYEeHHblE  IOCJeJ0BATEJbHOCTH; MOHUMAaTb  OCHOBBI
3apOXK/JIeHUsI MaTeMaTUYeCKOTO aHa/lK3a KaK aHa/ln3a GecKOHEeYHO
MaUlbIX .

v" CBOGOJHO OTMIEPUPOBATH MOHATUSIMU: HEMpPEPbIBHbIE QYHKIIUK;
TOYKH paspbiBa rpadpuka GyHKIHUU; aCUMITOThI rpaduka GyHKLIUHU .
v" CBOGOJAHO ONMEepHUpOBaTh MOHsSTHEM: GYHKIUS, HElpepbiBHAs



Ha OTpe3Ke; MPUMEHSATb CBOHCTBA HENpPEPBIBHBIX QYHKLUMH A
pelleHUs 3ajJau.

v CBOGOJHO OINEpUpPOBaTh MOHATHAMHU: I[epBass M BTOpas
MPOU3BOJHbIE PYHKIUH, KacaTeJbHas K rpapuky GyHKLUH .

v' BBIYUCJIATH IPOU3BO/HbBIE CyMMbI, IPOU3BEAEHHUSI, YACTHOTO
U KOMIIO3ULIMM  ABYX  GYHKIUNW; 3HATh  INPOH3BOJHbIE
3JleMeHTapHbIX QYHKIUH .

v Hcnosb30BaTh TreOMETPUYECKHH W QU3UYECKUM  CMBIC
MPOU3BOJHOM [/Is1 pellleHuUs 3a/ay .

Mnoircecmea u ao2uxka

v" CBOGOZHO ONEPUPOBATb MOHSATHSMH: MHOKECTBO, Olepaluu
Ha/i MHO>KECTBaMH .

v Hcnosb30BaTh TEOPETUKO-MHOMKECTBEHHBIM —ammapar /s
OMNMCaHUs peasbHbIX MPOLECCOB U SIBJIEHUH, IPU pellleHUH 33/ja4 U3
JPYTrUX y4eOHBIX MPEJMETOB .

v" CBOGOZHO ONEPUPOBATH MOHATHSAMHU: OIpeJeJeHne, TeopeMa,
ypaBHeHHe-CJe[iICTBUe, CBOWCTBO MaTeMaTHU4YeCKOro O06beKTa,
Jl0Ka3aTesIbCTBO, PaBHOCUJIbHbIE YpPaBHEHUs] U HEPABEHCTBA .

11 Knacc

YJucaa u esruucaeHun

v CBOGOJHO ONEPUPOBATh MOHATHAMU: HATypaJbHOE U IeJioe
YHCJI0, MHOYKECTBA HAaTYPaJIbHBIX U I€JIbIX YHCEJI; UCI0JIb30BaTh
NpUu3HaKu geauMocTu nesabix yuces, HOZl 1 HOK HaTypasibHBIX
YyuceJs Il pellleHus 3a/jad, MPUMEeHATh aJroputMm EBkinpa.

v CBOGOZHO ONEpPUPOBaTh MOHSATHEM OCTATKa I10 MO/IYJIIO;
3aMMChIBAaTh HATypasJbHble YHCIA B PA3JIUYHBIX MO3UIMOHHBIX
CHCTeMax CYHUCIEHUS .

Yj pPasHeHUsl U HepaseHCmea

v CBOGOAHO OMNEPUPOBATb MOHSATHAMH: HPPALHOHAJIbHBIE,
IoKasaTeJibHble U JiorapudMuiyecKue HepaBeHCTBA; HAXOAUTb MX
pelIeHus ¢ NOMOLIbI0 PAaBHOCUJIbHBIX NEPEXO0B .

v' OcyuiecTBJIsAThb oT60p KOpHeH npu pelLieHuH
TPUTOHOMETPUYECKOTO YpPaBHEHHS .

v CBOGOAHO ONEPUPOBATH MOHSITUEM TPUTOHOMETPHUYECKOE
HepaBEeHCTBO; NMPUMEHATb He06XoAuMble GOPMYJbl AJis pelleHUs
OCHOBHBIX THIIOB TPUI'OHOMETPUYECKUX HEPABEHCTB .

v' CBO6GOAHO  OmEepupoOBaTh  MOHATUSIMHU:  CHUCTEMa U
COBOKYIIHOCTb ypaBHEHUHW W HEpPaBEHCTB; PaBHOCHUJbHbIE
CHUCTEMBI U CUCTEMBI- CJIEICTBUS; HAXOAUTDb PEIIEeHUsI CUCTEMBI U
COBOKYIHOCTEH paloHaIbHBIX, HppaLyOHaJIbHBIX,
[O0Ka3aTeJbHbIX U JIOTapUMUYECKUX YPaBHEHUN U HEPABEHCTB .



v'  PemaTh palUOHaJbHbIE, UPPAMOHATbHbIE, OKa3aTeJbHBIE,
JorapudMUyecKkie U TPUTOHOMeTpHUYEeCKHe  YpaBHEHUs U
HepaBeHCTBa, Co/ieprKalliie MOJYJU U NapaMeTphl .

v IlpuMmeHsiTb  rpaduyecKkue  MeTOJbl  [Js1  pelleHus:
ypaBHEHHUH U HEPABEHCTB, a TaKXe 3a/ay C napamMeTpaMH .

v’ MogenupoBaTb peajibHble CUTyallUd Ha sI3bIKe aJre6psbl,
COCTaBJISATh BbIPAXK€HHUS, YpaBHEHUs], HEPAaBEHCTBA U UX CUCTEMBI
[0 YCJOBUIO 3a/layd, MCCAe0oBaTb IOCTPOEHHble MOJeJd C
HCM0JIb30BaHHUEM anmapata  ajareépsi, WHTepnpeTHpoBaTh
MOJIyYeHHBIN pe3y/bTarT .

Dynkuyuu u spagduxu

v' Crpouth rpaduKd KOMNO3ULIUHM (PYHKIUHA C [OMOIIbIO
3JIeMEHTApHOr0 HCCJEeJJOBaHWsl W CBONCTB KOMIIO3ULIMU [JIBYX
byHKIUH .

v" CTpouThb reoMeTpUYeCKHe 06pasbl ypaBHEHUH U HEPaBEHCTB Ha
KOOP/JIMHATHOW MJIOCKOCTH .

v CB06GOAHO onepupoBaThb MOHATHUAMMU: rpaduku
TPUTOHOMETPHUUYECKUX QYHKIUH .

v' IlpuMeHATb (GYHKIUU [AJis1 MOJEJUPOBAHMSA U HCCIIEI0BAHUSA
peasbHBIX MPOLECCOB .

Hauaaa mamemamuueckoz2o aHaau3da

v" Hcnoab30BaTh NPOU3BOJHYIO JJIs1 MCCIel0BaHUA QYHKIIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMHBI .

v HaxoauTh HaubGoJiblllee M HaWMeHbllee 3HAYEeHHS (GYHKIUU
HeNnpepbIBHON Ha OTpe3Ke.

v" Hcnosb30BaThb MPOU3BO/IHYIO IJIsT HaXO0KJeHUs
HaWJIy4yllero pelieHus B NPUKJIAJHbIX, B TOM YHCJ€ COIHAJbHO-
JKOHOMHYECKHUX, 3ajadax, /JJsi OIpeJesJeHUsT CKOPOCTH U
YCKOpEHHU S Mpoliecca,3aJJaHHoro GopMysiod Wid rpapuKoM .

v CB0O60OAHO  oOmepupoBaTb  IMOHATHAMHU:  IepBoo6GpasHasi,
onpeiesIEHHbIA WHTErpaJ; HaXOJUThb nepBoo6GpasHbie
3JieMeHTapHbIX GYHKUMHA W BBIYUCAATH HHTErpas mno d¢opmyJe
HbroToHa — Jlel6HUIIA .

v' HaxoJuTb IJIOIAAU [IJIOCKUX QUTYD U 06'BEMBI TEJI C TOMOIIbIO
WHTerpaja.

v' HWMeTb npejcTaB/JeHHE 0O MATEMAaTHYECKOM MO/IEIMPOBAaHUH Ha
npUMepe cocTaBJeHUsi AubdepeHIHaIbHbIX YPaBHEHUH .

v/ PemaTb NpHUKJaJHble 3aZa4y¥, B TOM 4YHCJIE COLHAIbHO-
3KOHOMHYECKOTO W  (DU3UYECKOr0 XapaKTepa, CpeACTBaMHU
MaTeMaTH4YeCcKOro aHaJiu3a.



COAEPXAHUE YYEBHOIO KYPCA (MO rOAAM OBYYEHMA)
10 Knacc

YJucaa u ebruucaeHusn

PanuonanbHble 4yuciaa. OOGbIKHOBEHHble W JeCATUYHBbIE APOOH,
NpOLIeHTbl, GeCKOHeYHble IepuoauyYeckue JApobu . I[IpuMeHeHue
JApoGell U TPOLEHTOB Ui pelleHus NPUKIAAHbIX 33aJad U3
pa3/IMYHbIX OTpacjell 3HaHUW U peabHOU KU3HU .

JelicTBUTe/IbHbIE 4Hcaa. PaluoHa/sbHble W UppaldoHa/bHbIE
yuciaa . ApudmMeTrdeckue ornepanuu C JeHCTBUTENbHbIMU YUCJIaAMHU .
Mogaysib AeWCTBUTEJBbHOTO YHUCAA U ero cBoucTBa . [IpubamkéHHbIe
BbIUMCJIEHUS], TPAaBUJIa OKPYTJIEHHUS, IPUKU/IKA U OLleHKa pe3y/bTaTa
BBIYHCJIEHUN .

CTeIneHb C LieJIbIM ITOKa3aTesieM . bunoMm HbroToHa . Ucriosib3oBaHUue
noaxonasAmerd GopMbl 3aNUCU AeHUCTBUTENbHBIX YHUCEJ AJsl PelleHUs
NMPaKTUYEeCKUX 3a/la4d U NMpeACcTaBJeHUsI JaHHbIX .

ApudmeTndeckuil KOpeHb HaTypaJbHOW CTENEHU U ero CBOWCTBA .

CTemeHb C palMOHAJIbHBIM IIOKa3aTesJeM U eé CBOMCTBA; CTelNeHb
C JIeCTBUTEJIbHBIM TOKa3aTeJeEM .

Jlorapudm umcma. CBoiMcrBa Jorapudma. JlecaTUdHble U
HaTypaJibHbIE JIOTApPU(PMBI .

CUHYC, KOCHMHYC, TaHTE€HC, KOTAaHTeHC 4YHCJOBOIO apryMeHTa.
ApKCHHYC, apKKOCUHYC U apKTaHTeHC YMUCJIOBOTO apryMeHTa .

Y PaAasHeHUsl U HepaseHCmea

ToxxzecTBa M TOXJecTBeHHble Ipeobpa3oBaHUA . YpaBHeHHe,
KOpeHb YypaBHeHUs. PaBHOCWUJIbHble YpaBHEHUS W ypaBHeHUS-
caenctBUA. HepaBeHCTBO, pellleHHe HepaBeHCTBA .

OcHOBHble MeTOJbl pelleHUsl LeJblX U JPOOGHO-palMOHATbHBIX
ypaBHEHUH U HepaBeHCTB. MHOro4ieHbl OT OJHOH INepeMeHHOH.
JeneHue MHorouyieHa Ha MHoOrodseH c ocrarkoM. Teopema bBesy.
MHorouseHbl ¢ ueiabiMu koadpduuuentamu. Teopema Buera.
[Ipeo6pa3oBaHus YHUCJOBBIX BBbIPKEHUH, coZepiKallUX CTeleHU U
KOPHH .

HppanyoHanbHble ypaBHeHHsA. OCHOBHble MeTOZbl  pelleHUs
HppalroHa/lbHbIX YpaBHeHUH . [loka3aTesibHble ypaBHeHUs . OCHOBHbIE
MeTOJbl pelleHUs TMoKa3aTeJbHbIX ypaBHeHUU. [Ipeo6GpasoBaHue
BBIp@KEHUN,  cofeprKallux  JlorapudMBbl. Jlorapudmuyeckue
ypaBHeHus.. OCHOBHble  MeTOJbl  pelleHUs  JiorapuPpMUIECKUX
ypaBHEHU.

OcHOBHBbIe TpuUroHOMeTpuueckue ¢opMyJsbl. [Ipeo6paszoBaHue
TPUTOHOMETPUYECKUX BbIpaKEHUH . PellleHHe TPUTrOHOMETPUYECKUX
ypaBHEHUM .

Pemrenue cucTeM JIMHEHHBIX YypaBHeHUH. MaTpuua CcUCTEMbI
JIMHEHHBIX ypaBHeHUH. OmnpejenuTesb MaTpulbl 2 X 2, €ro
reoMeTpUYECKUH CMBIC U CBOWCTBA; BbIYMCJIEHHE ero 3HauyeHHd,
NpUMeHEeHUe OINpeeuTeNsl [Jas pelleHds CUCTeMbl JHMHEWHBIX



ypaBHeHHU. PellleHHe NpUKJIaJHBIX 337a4 C IOMOILbIO CHCTEMBI
JIMHEHHBIX ypaBHeHUH. HMccieoBaHHe TMOCTPOEHHOW MOJENU C
MOMOLIbI0 MATPHUL, U ONpee/UTeNEH .

[locTpoeHHe MaTeMaTHYECKUX MOJesed peajbHOH CUTYaLUU C
MOMOIIIbI0 ypaBHEHHWU U HepaBeHCTB. [IprMeHeHHe ypaBHEHUH U
HEpaBEeHCTB K pelleHHI0 MaTeMaTU4YeCKUX 33Jiad U 3a/a4 U3 pas-
JIMYHBIX 06JIacTed HAaYKU U peaibHOW KU3HHU .

Dynkuyuu u spagduxu

OyHKLMsA, crnocobbl 3a/aHus  QyHKUMH. B3auMHO o6paTHbIe
dynkuuu . Komnosunusa ¢pyHkuuit. 'paduk GyHKIUU. DjeMeHTapHble
npeo6pasoBaHusi rpaduKoB GyHKIUH .

O6siacTh omnpe/ieieHUs] U1 MHOXXeCTBO 3HaueHUM ¢yHkuuu. Hynau
dynkuuu. [poMexxyTKH 3HAKOMOCTOSHCTBA. UYETHBIE U HEYETHBIE
dynkuuu. Iepuoauyeckue OGyHKUUHU. [IpoMeXyTKHU MOHOTOHHOCTHU
dynkuun. MakcuMyMbl W MHUHHUMYMbl GyHKIMU. HauGosbliee u
HauMeHblilee 3HaYeHHsI QYHKIIMU Ha MPOMEXYTKeE.

JluHellHas, KBaJpaTU4yHas MW  JApPOOHO-JMHEeWHasd  (QYHKLUU.
JieMeHTapHOe HCCJe/[0OBaHHE U MOCTPOEHUE UX I'padpUKOB.

CreneHHass QYHKIMA C HAaTYpaJbHBIM U ILieJIbIM NOKa3aTesneM . Eé
cBoiicTBa M rpaduk . CBolcTBa U rpaduk KOpHsS N-OU CTeNeHH KakK
GyHKIMKU 06paTHOM CTeleHU C HaTypa/ibHbIM IOKasaTeJeM .

[TokazaTtesnbHad u Jjorapudmudeckas QYHKIHUHM, HUX CBOMCTBa U
rpaduku. Hcrnosb3oBaHue rpaduKkoB QYHKIUH [ pelleHus
ypaBHeHHH. Tpuronomerpuyeckass OKpYXKHOCTb,  OIlpe/ie/ieHUe
TPUTOHOMETPUYECKUX byHKIUN YHCJIOBOIO aprymeHTa
.OyHKIMOHaA/IbHble 3aBUCHUMOCTU B peaJIbHbIX IpoleccaXx U
ABJIeHUAX . [paduky peasbHBIX 3aBUCUMOCTEH .

Hauaaa mamemamuueckoz2o aHaau3a

[TocnefoBaTe/IbHOCTH, CHOCOGBI 3aJjlaHUs MOC/e/0BaTeJbHOCTEM.
MeTo MaTeMaTH4eCKOH UHAYKI WY . MOHOTOHHbIE U OrpaHUYEHHbIEe
nocjaesoBaTeJbHOCTU. HUcTOpUsS BO3HUKHOBEHHS MaTeMaTU4eCKOro
aHa/iM3a KakK aHaJ/iu3a 6eCKOHEYHO MaJlbIX .

ApudmeTuyeckass M reoMeTpuyeckass nporpeccud. beckoHedHO
yb6biBaloliasg reomerpuyeckass mnporpeccusi. CyMMa 6GeCKOHEYHO
yObIBaloLen reoMeTpUYEeCKOU nporpeccud.  JIuHeWHBIH U
3KCIOHEeHLHaJbHbIN pocT . Yucso e . DopMyia cl10>KHbBIX IPOLEHTOB .
Hcnosb30BaHWe MpoOrpeccud [AJs  pelleHUsl peasbHbIX 3ajad
NPUKJIAJHOr0 XapaKTepa .

HenpepbiBHble GYHKIMM W HX cBodcTBa. Toyku paspbiBa.
AcumnToTbl rpadukoB GyHKIHME. CBOMCTBA QYHKIUN HENpPepbIBHBIX
Ha oTpe3ke. MeToZ HWHTEpPBaJIOB /JJs peELIEHUsS HEePaBEHCTB.
[IpuMeHeHHe CBOMCTB HeNpepbIBHbIX GYHKUUNA [JJis  pelleHus
3aja4y. [lepBasg u BTopasg mnpousBoAHble yHKIMU. OmpenesneHue,
reoMeTpUyecKUd M QPU3UYECKUH CMBICA NPOM3BOAHO . YpaBHeHUe
KacaTeJbHOU K rpaduKy GyHKIUHU .

[IpousBojHbIE 3JIeMEHTAPHBIX GYHKUUHA. [IpouM3BoAHAs CyMMBI,



NIPOU3BE/IEHUS], YaCTHOIO U KOMMNO3ULIMU QYHKILUH .
Mnoodcecmea u a02uxka

MHoXecTBO, omepanuyd HaJ, MHOXeCTBaMM U HUX CBOWCTBa.
Juarpammbl  Jisepa —  BenHa. [IpuMeHeHUe  TeOpeTHUKO-
MHOXECTBEHHOT0 alnapara Jijis ONMHCAHUs peasibHbIX IPOILEeCCOB U
SIBJIEHUH, IPU pelleHun 33Ja4d U3 JPYTUX Y4eOHbIX NMPEeJIMETOB .

OnpenesieHue, TeopeMa, CBOMCTBO MaTeMaTH4YeCKOTO OOBEKTa,
CJIe/ICTBUE, 0KA3aTEeJbCTBO, PABHOCUJIbHbIE YPAaBHEHUS .

11 Knacc

YJucaa u sbiucaAeHUs

HatypanbHble W 1nesnble 4Yuciaa . [IpuMeHeHMe MPU3HAKOB
geanMmocTtu udesibix yuces, HOJl u HOK, ocraTtkoB mo mopyJio,
anroputMa EBkinza aia pelieHus 3ajad B LeJIbIX YUCIAX .

KommiekcHble 4Yuciaa. AnreGpandeckas U TPUTOHOMeETpUYeECKas
dopMbI 3anKMCH KOMILJIEKCHOTO 4ucaa. AprudMeTHUYECKHE ONepaLuuc
KOMILJIEKCHBIMH 4YHcJaMHu. H306pakeHHe KOMILJIEKCHBIX YHCesJ Ha
KOOpJMHAaTHOHM miockoctu . Popmysia Myaspa . KopHu n-oé cremne-
HUM W3 KOMIUIEKCHOro 4ucaa. [I[puMeHeHHe KOMIUIEKCHBIX YMCes
JUid pellleHUs QU3UYECKUX U reOMeTpHUUYecKUX 3ajad .

Ypaenenun u HepaseHcmea

CucteMa HW  COBOKYNHOCTb ypaBHEHHH W  HepaBEeHCTB.
PaBHOCH/IbHBIE CHCTEMBl W CHCTEMBI-CJI€/ICTBUsL. PaBHOCUJIbHBIE
HepaBeHCTBA.

OT60p KOpHEH TPUTOHOMETPHUYECKUX YPaBHEHHH C MOMOILbIO
TPUTOHOMETPUYECKOH OKPYKHOCTH . PellleHHe TPUTrOHOMETPHUYECKHUX
HepPaBEeHCTB .

OcHOBHBIE MeTO/Ibl pelleHNs T0Ka3aTeAbHbIX U JIOrapuPMUIECKUX
HepPaBEeHCTB .

OcHOBHbIE MeTOJbl pelleHUs HPPALUOHAIbHBIX HEpPaBEHCTB.

OcHOBHblE MeTOJbl pelleHUs CUCTeEM UM  COBOKYIHOCTeH

palMOHAJBHBIX, HppanyoHaJIbHBbIX, MOKa3aTeJbHbIX u

JlorapudMHUYECKUX YpaBHEHHUH.

YpaBHeHUs, HepaBeHCTBA U CHUCTEMBl C IapaMeTpaMH.

[IpyuMeHeHUe YpaBHEHHUH, CHCTEM W HEPABEHCTB K peIleHUI0

MaTeMaTH4YeCKHX 3aJa4 U 3aJlay U3 PasJIMUHbIX 06J1acTeld HayKH U

peasibHOH XKU3HH, UHTEPIPeTALUs MOJTYIEeHHbIX Pe3yJbTaToOB.

Dynxuuu u spaduxu

l'paduxk kommnosunuu o¢yHKIUNA . [eoMeTpuyeckue o06passbl
ypaBHEHUH U HEPAaBEHCTB Ha KOOPJWHATHOM IJIOCKOCTH .

TpuroHoMeTrpuyeckue GYHKIMM, HX CBOWCTBA U TpadUKH.

Fpaduyeckue MeToAbl pelleHHUs YpaBHEHUH W HepaBEeHCTB

I'paduveckue MeTObl pellleHHUs 33Jad C NapaMeTPaMH .

Ucnosnb3oBaHue rpadukoB GYHKUUHA s UCC/IeJOBaHUSA
MPOLLECCOB U 3aBUCUMOCTEHN, KOTOPble BO3SHUKAKT IPU pelIeHUU



3a/]a4 U3 JIpyruxX y4eOHbIX NPEJIMETOB U peaJbHON KU3HU .

Hauwanra mamemamuuecko20 aHaau3a

[I[puMeHeHVe NPOM3BOJHOW K HCCJAe0BaHHIO OQYHKIUN Ha
MOHOTOHHOCTb M 3KCTpeMyMbl . Haxox/JeHue HauboJblIero U
HauMeHbIIero 3Ha4eHUH HenpepbiBHONM QYHKLMU HA OTpPE3KE.

[I[puMeHeHVe TPOU3BOJHON /Il HAXOX/JEHUs  HaWJIy4llero
pellleHUs] B NPUKJIAAHBIX 3ajladyax, JJsl OIpeJieJleHUs CKOPOCTH U
YCKOpeHHs mpoliecca, 3aZlaHHoro ¢popmMysoi UiIr rpaprKoM .

[TepBoo6pa3Has, OCHOBHOE CBOMCTBO 1epBO06PaA3HBIX.
[lepBoo6pa3Hble 3jieMeHTapHbIX GyHKIWHE. [IpaBuia HaxoXKJeHUSs
NepBOOOPa3HbIX .

HuTerpan. leoMeTpuyeckMil cMbICJ UHTerpaja. BeluucieHue
ornpesieIEHHOTO UHTerpassa no ¢opmysie HeroToHa — Jlel6HUIIA .

[lpuMeHeHUe HHTerpasa AJs HaXOXJeHUd IMJIoUWaJeld MJI0CKUX
duryp u 06’b€MOB reoMeTpHUUECKUX TeJ .

[IpuMepsl peuieHu audodepeHHANTBHBIX ypaBHEHHH.
MaTeMaTHyeckoe MO/ieJIMPOBAaHHUE PeasIbHBIX IMPOIECCOB C MOMOLbIO
anddepeHMaNbHBIX YPAaBHEHUH .



TEMATMYECKOE NNAHWMPOBAHME YYEBHOIO KYPCA (MO MOAAM OBYMEHMA)

10 Knacc (He meHee 140 yacoB)

HasBanue
pa3zaena (TeMbl)
(xo/1M4ecTBO 4acoB)

OcHOBHOE coAepKaHue pa3jesia
(Temn)

OcHOBHBIE BHU/AbI AE€ATE/IBHOCTHU Oﬁy‘lalOH.lI/lXCH

MHO>X€eCTBO

A el CTBUTE/IbHBIX
qHCeJl.
MHOrou4,/ieHsbl.
PauuoHa/ibHbIE
ypaBHEeHMS

U HepaBeHCTBa.
CucremMsl
JINHEHHBIX
ypaBHEeHMH

(28 4)

MHO>KeCTBO, oliepalnuu HaJi MHO-
»)KecTBaMM U MX CBOMcTBa. /lua-
rpamMmsbl Jitiepa — BenHa . [Ipu-
MEeHEHHE  TeOPEeTHUKO-MHOXKeCT-
BEHHOTO alapara /[l pelleHus
3ajady .

PauunoHasibHble yucia. OGbIKHO-
BEHHble U [JIeCATUYHbIE Jpo6H,
MPOLIEHThI, 6ECKOHEYHbIe NePHOo-
audeckue apo6u. IlpuMeHeHue
Jpo6ell ¥ MpOLEHTOB JJis pelle-
HUA NPUKJIALHBIX 33Jay .
JlericTBuTe/IbHBIE Yuca . Panuo-
HaJlbHble W HppaloHaJbHble
yucia . ApudmMeTndeckue omnepa-
IIUU C JeUCTBUTENIbHBIMU YHCJIa-
MU . Moaynb [elCTBUTEJNBHOTO
4YHciIa U ero cBoucrra. [Ipubau-
>KEHHble BbIYMCJEHUS, MpaBUJIa
OKpyTJleHHUs, IPUKUJKA U OLeH-
Ka pe3yJ/ibTaTa BbIYHUCJIEHUH .
OCHOBHBIE METO/bl pelleHUs Lie-
JIBIX U JIPO6HO-pAOHATbHBIX

Hcnosb30BaTh TeOpeTHUKO-MHOXKECTBEHHBIH — anmnapart
JJId OIIMCAaHHUA XOo[a pelieHUA MaTeMaTU4YeCKHX 3a/a4,
a TaKXKe peasIbHbIX MPOLECCOB U SABJEHUH .
OnepupoBaTh NOHATHUAMHU: palMOHAJIbHOE 4HCJIO0, bec-
KOHeYHas nepuojuyeckas |po6b, IPOLEHTbI; UppaLHo-
HaJIbHOE U JeUCTBUTENbHOEe YHCI0; MOAYJb JeHCTBU-
TeJIbHOI'0 4HCJa; MCNO0JIb30BaTh 3THU NOHATHSA NPU MpO-
BeJIeHUU DaCCy)KJeHHUH M J[I0Ka3aTesbCTB, NMPUMEHATH
JIpO6H M NPOLEHTHI AJA pelleHrs NPUKIaJAHbIX 3a/a4 U3
pas3J/IMYHBIX OTpacjeld 3HaHUW M peajbHOW KU3HMU .
Hcnosib3oBaTh NpUG/IMKEHHBIE BBIYHCIEHUS, NpaBUJIa
OKpYTJIEHHUH, IPUKUJKY U OLleHKY pe3ysibTaTa BbIYHCJIe-
HUH .

IIpMMeHATh pa3/iMYHble MeTO/bl PelleHHs paluoHasIb-
HBIX U IPOOHO-palMOHA/IbHBIX yPaBHEHUH; a TAKXKe Me-
TOJi UHTEPBAJIOB JIJIs pelleHUs] HePaBeHCTB .
OnepupoBaTh NOHATUAMM MHOTOYJIEH OT OJHOHW mepe-
MEHHOH, ero KOpHH; NPUMEHSATH JieJleHue MHOTO4YJ/IeHa
Ha MHOTOYJIEH C OCTaTKOM, TeopeMy be3sy u Teopemy
Buera g/ peuieHus 3ajad.

OnepupoBaTh NOHATUSAMM: CHCTeMA JIMHENHBIX ypaBHe-
HUM, MaTpULa, ONpeJeJUTeNb MAaTPULbI .




IIpooonocenue

HasBanue
pa3jaena (TeMbl)
(xo/1M4ecTBO YacoB)

OcHOBHOE cojiepKaHue pasjesia
(TembI)

OCHOBHbIE BHU/bI AeSTEJbHOCTH 00YYaIOINXCS

ypaBHEHUH U HepaBeHCTB . MHO-
ro4sieHbl OT OJHOM NepeMeHHOH .
JlejleHMe MHOrouieHa Ha MHO-
roujeH c ocraTkoM . Teopema
Besy . MHorousieHsl C LeJbIMU
ko3dpounuentamu . Teopema Bu-
eTa.

Pemlenne  cucteM  JIMHEHHBIX
ypaBHeHUH . MaTpuua cHCTeMbl
JIMHEHHbIX ypaBHeHUU . Omnpefe-
JIUTeJIb MaTpulibl 2X2, ero reo-
MEeTPUYECKHH CMBIC U CBOM-
CTBa; BBbIUMCJIIEHHE ero 3Haye-
HUsA; NpUMeHeHUe oIpeJesnTess
JUIl pelleHUs CHUCTeMbl JIMHEeH-
HbIX ypaBHeHUH . PemeHue npu-
KJaJHbIX 3aZja4 C IOMOILbIO CH-
CTeMbl JINHENHBIX YpaBHEHUM

Hcnoib30BaTh CBOWCTBA ONpeJle/IuTesNss 2 X 2 JJis Bbl-
YUCJEHUS ero 3HauyeHHUs, NPUMEHSTb OIpeeuTeNn
IJisl pellleH!usl CUCTeMbl JIMHEHHBIX YpPaBHEHUH .
MogesiMpoBaTh peajibHble CUTyallUH C IOMOIIbIO CUCTe-
Mbl JIMHEWHBIX YpaBHEHHH, MCCIeA0BaTh MOCTPOEHHbIE
MO/IEJIU C TIOMOIIbI0 MaTPHI, U OoNpejeuTeseld, UHTEP-
NpeTUPOBATh N0JyYeHHbIH pe3ysbTaT

dyHKIUU

U rpaduKHu.
CreneHHas
byHKIMA

C LeJIbIM
nokKasartejieM
(12 4)

crnocoGbl  3aJaHus
dyuknuu . B3auMHO oOpaTHbIe
dynknuu . Kommnosuumsi GyHK-
uui . paduk dyHkumuum . die-
MeHTapHble npeoGpa3oBaHUs
rpapuKoB GYHKLIMH .

OyHKIu,

OnepupoBaTh NOHATUAMM: QYHKIMs, CIOCOOBI 3aaHUS
dyHKIIMY; B3aUMHO o6paTHble PYHKIHUU, KOMITO3UIIUS
dynkul, rpaduk GyHKUIUH, 06aCTh ONpefie/ieHUus U
MHOX>XeCTBO 3HaueHUH GYHKLMH, HyJau GYHKLHH, MPO-
MEXYTKH 3HAKONOCTOSHCTBA; JIMHEeHHas, KBaJpaTHy-
Hasl, APOGHO-JIMHENHAs: U CTeneHHass QYHKLHUU .




O6s1acTh onpejesieHUsI 1 MHOXe-
CTBO 3HaueHUH PyHkuuu . Hynu
dynkuun . [IpoMexxXyTKu 3HaAKO-
IIOCTOAHCTBA . Y€THble U HEYeT-
Hble ¢yHKUMM . [leproguueckue
dynkuun . [IpoMeXyTKU MOHO-
TOHHOCTH GYHKIMH . Makcumy-
Mbl M MHHUMYMbl QYHKIHU
Haub6osbiiee U HauMeHblllee
3HaueHUe QYHKIUM Ha IpoMe-
XKy TKe .

JluHeliHas, KBaJpaTU4yHas U
JApo6HO-IMHeNHass  QYyHKIUHU
JJeMeHTapHOe HCCle0OBaHUue U
MocTpoeHHe TIpadUKOB  3ITHUX
GyHKIUH .

CTeneHb C LieJIbIM [OKa3aTeJsIeEM .
bunoM HeroToHa.

CreneHHasda ¢yHKUMUA C HATy-
paJIbHbIM M LieJIbIM IOKa3aTe-
neMm. Eé cBoiicTBa u rpaduk

BbINO/HATE 3/leMeHTapHble Npeo6pa3oBaHusl rpadUKOB
GyHKUMHT .

3HaTh U yMeThb AOKa3bIBaTh YETHOCTb WJIU HEYETHOCTb
JyHKIMY, MepHOAUYHOCTb PYHKI UM, HAXOAUTb IpoMe-
)KYTKM MOHOTOHHOCTM QYHKLHHM, MaKCHUMyMbl U MHHU-
MyMbl QYHKIMH, Haubo/iblllee U HaUMeHblllee 3HAYeHHe
GyHKIIMY HaA NPOMeXyTKe .

dopmy/IMpoBaTh U WIIOCTPUPOBATh rpadudecKu CBOU-
CcTBA JIMHEMHOMW, KBaJ[paTUYHOMN, JpPOGHO-IMHEHMHON u
cTeleHHOW QYHKILHH .

Beipaxkarb popMy/s1aMH 3aBHCHMOCTHU MeXJy BeJHYU-
HaMHU .

3HaTh ompejesieHHe M CBOMCTBA CTENeHU C IeJibIM Mo-
KasaTeJieM; NOAX0AAIy0 GOPMY 3allUCU JeUCTBUTEb-
HBIX YHCeJl /IS pelleHUs NMPaKTUYeCKUX 3a/a4 U NpeJ-
CTaBJIEHUS JAHHBIX

Apudmernueckuii
KOpeHb Nn-oit
CTeNeHHU.
UppanuoHanabHble
ypaBHeHMS

(18 4)

ApudmeTnyecknil KOpeHb HATY-
pasibHOM CTeNeHU U ero CBOU-
cTBa.

[Ipeo6pa3oBaHUsA YHUCIOBBIX BbI-
paKeHWH, coZiepKalliuX CTelNeHH!
U KODHHU .

WppauvoHaibHble ypaBHEHMs
OcHOBHbIE METO/Ibl pELIeHUs Up-
palMOHAIbHBIX YPaBHEHUH .

dopMy/IUpPOBaTh, 3allUCHIBAaTh B CUMBOJINYeCKOH dop-
Me U HCIO0JIb30BaTb CBOMCTBA KOpPHSA N-OH CTeNeHU AJIs
peo6pa30BaHUsl BBIPOKEHUH .

HaxoauTh pelieHMs UppalloOHaJbHbIX YPaBHEHUH C IT0-
MOIIbI0 PAaBHOCHJIBHBIX NEPEXO0B WM OCYILeCTBJIsS
IIPOBEPKY KOPHEH .

Ctpouthb rpaduk GyHKIHMU KOPHS N-OM CTeleHH Kak 006-
paTHOU Ay QYHKUMH CTENEeHU C HAaTypaslbHBIM NOKasa-
TesleM




IIpooonocenue

HasBanue
pa3jaena (TeMbl)
(xosIM4ecTBO 4acoB)

OcHOBHOE cojiepKaHue pasjesia
(TembI)

OCHOBHbIE BH/bI AeSITEJbHOCTH O0YYaIOINXCS

PaBHOCH/IBHBIE TlepeXoAbl B pe-
LIeHUU HPPaLHOHA/IbHBIX ypaB-
HEHUH .

CBoiicTBa U rpadUK KOpHs N-oi
CTeleHU Kak QYHKIUMU 06paTHOH
CTeleHU C HaTypa/ibHbIM IOKa-
3aTesieM

Iloka3aTe/ibHasA CreneHb C palMOHAJBHBIM IOKa- dopmy/iMpoBaTh onpejesieHUe CTeleHU C paldoHa/lb-
byHKI M. 3aTeJsieM U e€ CBOWCTBA. HbIM TIOKa3aTeJeM .
Iloka3aTe/ibHbIE [lokazaTtenbHass QyHKIUs, eé BbINOHATH Npeo6pa3oBaHUs YUCI0BBIX BhIpAXKEHUH,
YPaBHEHHU: cBoiicTBa M rpaduk . HUcnosbso- co/ieprKalliMX CTeleH! C pallMOHa/IbHBIM II0Ka3aTeJeM .
(10 4) BaHHe rpaduka QPYHKUUU s Hcnosib3oBaTh BUPPOBBIE PeCypPCHI /1 TOCTPOEHUS
pelleHHUs YpaBHEHUH . rpadrka nokasaTesJbHOW QYHKLHUHU U U3yYeHUs eé
[lokasaTesbHble ypaBHeHus . Oc- CBOJCTB.
HOBHbI€ MeTO/ibl pelleHHs IOoKa- HaxoauThb pemeHUsA NoKasaTeJbHbIX YPaBHEHUN
3aTeJIbHbIX YpaBHEHUH
Jlorapudmmuue- Jlorapudm yucna . CBo¥icTBa Jio- JlaBaThb onpeaesieHUe yiorapudma UYHUCIA; AECITUIHOTO
cKaa pyHkuus. rapudma . [JlecATUUHBIE U HATY- M HaTypasIbHOrO Jiorapudma.
Jlorapudmmuue- pasnbHble yiorapudmel . [Ipeobpa- Hcnosib30BaTh cBo¥CTBA JiorapudMoB A1 mpeobpas3osa-

CKHe ypaBHeHHUs
(18 u)

30BaHMe BBIPAXEHHUH, cojeprka-
LIUX JIOTAPUDMBI .
Jlorapudmuueckass GyHKIUsA, €€
cBoiicTBa U rpaduk . Mcrnosb3o-
BaHHe rpaduka OGYHKIUU [AJis
pelleHNUs] YpaBHEHUH .

HUsI JIOTapUPMUIECKUX BBIPOKEHUH .

Ctpouthb rpaduk siorapudpmMuuecko GyHKLIHH Kak 06-
paTHOU K NOKa3aTeJbHOH M HCNOJIb30BaTh CBOMCTBA JIO-
rapuoMuyecKkoil GyHKLUNU s pellieHus 3aJad .
HaxoauThb pelleHUs JOrapuMUYECKUX YpaBHEHUH C
NOMOIIbI0 PAaBHOCHJIbHBIX MEPEXOJ0B WM OCYIIECTBIISS
NPOBEPKY KOpHeH




JlorapudMuueckue ypaBHeHHUS
OcHOBHbIE MeTO/ibl pelleHHUs Jo-
rapuGMuUYecKUX ypaBHEHUH
PaBHOCH/IbHBIE Nepexo/bl B pe-
LIeHUHU JorapudMHUYEeCcKUX ypaB-
HeHUH

Tp HUTOHOMETpHu4e-
CKHE€ BbIPpAXEHUA

CI/IHyC, KOCHHYC, TAaHI'€HC U KO-
TaHI'€HC 4YUCJIOBOro aprymMeHTa .

JdaBaTb onpejgesieHusA CHHYCa, KOCHMHYCa, TaHIeHCa U
KOTaHI'eHCa YHC/JOBOI'0 apryMeHTa; a TaKxe apKCHUHYCa,

U ypaBHEHUS ApKcHHYC, apKKOCHUHYC U ap- ApKKOCHHYyCa M apKTaHTeHca YUCIIa.
(22 4) KTaHT'€HC YUCJIO0BOr0 apryMeHTa . I[IpuMeHSATh OCHOBHble TPUTOHOMeTpUYecKHe (GOpPMYJIbl
TpuroHoMmeTpuyeckas OKpYX- JUIsi Tpeo6pa3oBaHUsl TPUTOHOMETPUYECKUX BbIpaXKe-
HOCTb, olpe/ieJleHue TPUTOHOMe- HUM .
TpUYEeCKUX QPYHKIUHU YHUCIOBOrO IlpuMeHATh OpPMyJIBI TPUTOHOMETPHUU JJIsI pelleHUs
apryMeHTa. OCHOBHBIX THUIIOB TPUI'OHOMETPHUYECKHUX YPaBHEHUH
OcHOBHble TPUTOHOMETpHUYECKHEe
dbopmybl . [Ipeo6pasoBanue
TPUIOHOMETPUYECKUX  BbIpaKe-
HUM . PemeHue TpuroHomertpu-
YeCKUX YpaBHEHUU
IlociepoBaTesb- [locsie0BaTEIBHOCTH,  CIHOCOGBI OnepupoBaTh NOHATUAMM: [10CJI€L0BATENbHOCTD, CIIOCO-
HOCTH 3aJlaHus 10C/ae/J0BaTeJbHOCTEH . O6bl 3a/laHUs I0CJel0BATEJbHOCTEH; MOHOTOHHbIE U
U IPOrpeccuu MeTos, MaTeMaTH4YeCKOH HHAYK- OrpaHHYeHHbIe IN0C/Ie0BaTeJbHOCTH; MCCAeA0BaTh I10-
(10 4) LMY . MOHOTOHHBIE U OTPaHHUYEH- C/l1eZloBaTeJbHOCTH Ha MOHOTOHHOCTb W OTpPaHU4YeH-

Hble N0C/1e0BaTeNbHOCTH . UcTo-
pyus aHaiu3a OeCcKOHEYHO Ma-
JIBIX .

ApudmeTudeckass M TeOMeTPH-
Yyeckasi IpOrpeccuH .

HOCTb .
INosyyaTs npeacTaBieHUe 06 OCHOBHBIX H/lesIX aHa/IU3a
GECKOHEYHO MaJlbIX .

JlaBaTh onpejesieHHe apudMeTHIECKOH U reoMeTpUde-
CKOH IPOTPECCHH .




IIpooonocenue

HasBanue
pa3jaena (TeMbl)
(xo/1M4ecTBO YacoB)

OcHOBHOE cojiepKaHue pasjesia
(TembI)

OCHOBHbIE BHU/bI AeSTEJbHOCTH 00YYaIOINXCS

BeckoHe4YHO yObIBawIlasg reome-
Tpuyeckasg nporpeccuss . Cymma
6eCKOHEeYHO YObIBawllel reome-
TpUUecKoH nporpeccuu . JIuHen-
HbIH U 3KCIMIOHEHI[HAJbHBIA POCT .
Yucno e.

dopmysia CI0XKHBIX MPOLEHTOB .
HWcrosib30BaHWe MPOTPecCUH s
pellleHUs] peasibHbIX 3a/a4 MpU-
KJIa[HOTO XapaKTepa

Jloka3bIBaTh CBOMCTBa apudMETHUYECKON U reoMeTpHUye-
CKOM NpOrpeccuy, HaXoJWTb CYyMMy 4YJIEHOB IpoOrpec-
CHM, a TaKKe CyMMy 4JeHOB GeCKOHeYHO yObIBalollei
reoMeTPHUYECKON MPOTPECCHH .

Hcnosib30BaTh MNpOrpeccuy JAJis pelleHds 3ajad Ipu-
KJIaJIHOTO XapaKTep .

IpuMeHATb GOPMYJy CJOXKHBIX MPOLEHTOB JJIS pelle-
HUS 33Jla4 U3 peaJlbHON MPaKTHUKHU

HenpepsbiBHBIE
byHKIMN.
IIpousBoaHasn
(20 4)

HenpepbiBHble GQYHKLUMH M HX
CBOWCTBA . Touka pasphblBa .
AcumnToThl rpadukKoB  PYHK-
nuii. CBoHicTBa PyHKUUU Helpe-
PBIBHBIX Ha OoTpe3ke. MeToJ WH-
TepBaJIOB /I pelleHus Hepa-
BeHCTB. [IpuMeHeHHe CBOWCTB
HeNnpepbhIBHBIX (QYHKUUHA A
pelieHus 3ajad .

[lepBast 1 BTOpas NPOU3BOJHbBIE
dyHkuu . Onpesesnenue, reome-
TPUYECKUUN u dusnueckuit
CMBICJI TNPOM3BOJHOW. YpaBHe-
HUeE KacaTeJbHOU K rpaduky
byHKIMU .

OnepupoBaTh NOHATUAMMU: QYHKIMA HeNpepbiBHAsA Ha
OTpe3Ke, TOUKa pa3pbiBa PyHKIMU, aCUMIITOTa rpaduka
yHKIMH .

IIpuMeHSTh CBOWCTBA HeNpepbIBHBIX QYHKIUU AJSA pe-
IIeHHs 3ajad .

OnepupoBaTh NOHATHUAMM: IepBasg U BTOpasd NPOU3BO-
AHble QYHKIWH; TOHUMaTb GU3UYECKHUN U reoMeTpUye-
CKHM CMBICJ IPOU3BOHOH; 3alIMCbIBAaTh ypaBHEHUE Ka-
CcaTeJIbHOM .

BbIYMCAATb TPOU3BOJHbIE CYMMBI, IPOU3BE/IEHUs, YaCT-
HOT'O U CJIOXKHOU PYyHKLIHH .

H3yyaTh Npou3BOJHbIE 3JI€eMEHTAPHBIX QYHKIHN .
Hcnosb30BaTh reoMeTpUYECKUH U QU3UYECKUH CMBICI
NPOU3BOJHOHN /I pelleHUs 3a/ad




[Ipon3BofHbIe 3JIeMeHTapHbIX
yHKIMH [IlpousBogHasas cyMm-
Mbl, IPOU3BEeAEeHUs], YaCTHOTO U
KOMIO3UIIMH PYHKLIUN

I[loBTOpEHUeE,
060061IeHHE,
cUcTeMaTHU3aIMs
3HAHUH

(z24)

OCHOBHbBIE TIOHSAITHS Kypca ajre-
Opbl U Hava/l MaTEeMaTUYECKOTO
aHasin3a 10 ksacca, 06061eHHe
U cMCTeMaTu3aliisl 3HaHUuH

HpHMEHﬂTb OCHOBHbIE ITIOHATHUA KypcCa a.}'[l"e6pb1 W Ha4daJjl
MaTeMaTH4Y€CKOI'o aHa/In3a AJid pelleHud 3a/a4 U3 pe-
aJIbHOM >KU3HU U APYTrUX IKOJIbHBIX IpeaAMeTOB

11 knacc (He meHee

140 vacos)

HasBanue
pa3saena (Temsl)
(xomM4ecTBO 4acoB)

OCHOBHOE€ coAeprKaHue pa3jesia
(TembI)

OcHOBHbIE BHUJbI JeSITeJIbHOCTH o6yqalomnxcu

HccnepoBanue
byHknmi

C NOMOIIbIO
NPOU3BOJHOM
(24 4)

[IlpyuMeHeHre NPOU3BOAHOM K HUC-
cjenoBaHUI0 GYHKIIUH HA MOHO-
TOHHOCTb M 3KCTpeMyMbl. Ha-
X0X/leHHe HauboJbllero U Hau-
MEeHbIIEero 3HAYEeHUA
HenpepbIBHOM GYHKIMU HaA OT-
peske.

[lpyuMeHeHre NPOU3BOLHON JJ1s
HaXO0X/IeHHs HauJy4lIero pelie-
HUA B NPUKJIAJHBIX 33ajadax,
JUISl OIlpeJieJIeHUs] CKOPOCTH U
YCKOpEeHHs Ipoliecca, 33JaHHOTO
dopmysnoit nnu rpadpuKom .

CTpoMTh rpaduK KOMMNO3UIUU PYHKIHUH C MOMOIIbIO
3JIeMEHTApPHOTO MCCJel0BAaHUA U CBOMCTB KOMIIO3UIIMH .
CTpouThb reoMeTpuieckrue o6pasbl ypaBHEHUH U Hepa-
BEHCTB Ha KOOPJAWHATHOM IJIOCKOCTH .

Hcnosib30BaTh NPOU3BOJHYIO IS UCCAef0BaHUA PyHK-
MY Ha MOHOTOHHOCTb U 3KCTPEMyMbl; HAXOJAUTb Hau-
GoJiblllee U HaMMeHblllee 3HaYeHUsA QYHKLMHU HellpepbIB-
HOH Ha OTpe3Ke; CTPOUTh rpaduky PyHKLHUN Ha OCHOBA-
HUH NIPOBEEHHOI0 MCC/Ie0BAHUA .

Hcnosib30BaTh NPOW3BOAHYIO [IJIST HAX0XK/AEHUsS HaWIy4-
LIero peleHUs B IPUKJIAAHbIX, B TOM YHCJI€ COLLHAJIbHO-
3KOHOMHYECKHX, 33/ia4ax, [AJis oNpeJieJleHUsA CKOPOCTH
Y YCKOpeHHs Ipoliecca, 3aZlaHHOro GopMyJIold WM rpa-
dukom.




IIpooonocenue

HasBanue
pa3jaena (TeMbl)
(xo/1M4ecTBO YacoB)

OcHOBHOE cojiepKaHue pasjesia
(TembI)

OCHOBHbIE BHU/bI AeSTEJbHOCTH 00YYaIOINXCS

Komnosunusa ¢ynkuuit . leome-
TpUueckre ob6pasbl ypaBHEHUH U
HepaBeHCTB Ha KOOpJAHWHATHOM
IJIOCKOCTH

HOJIy‘laT]: npeacraBJI€HHUE O IPUMEHEHU U HpOI/ISBO,Z[HOﬁ
B PA3JIMYHbIX OTPAC/IAX 3HaHUU

IlepBooGpa3Has
U UHTErpaJ
(12 4)

[lepBoo6GpasHasi, OCHOBHOE CBOM-
CTBO IepBO06pa3HbIX . [lepB006-
pa3Hble 3JIeMeHTapHbIX (QYHK-

uui . [lpaBuia HaxoXJeHUS
NepBOOGPA3HBIX .
Huarterpan . Teomerpuyeckuit

CMBICJI UHTeTpasa . Beruucienue
onpeJieJIEHHOTO HHTerpaja IIo
dopmyne HproTona — Jleii6-
HUILIA.

[IpyuMeHeHHe UHTerpaja JJs Ha-
XOKJEHUS IUIOLAJied IJIOCKUX
duryp u o6bEMOB reoMeTrpuue-
CKHUX TeJl.

[Ipumeps! peuteHuilt nuddepen-
LIMaJbHbIX YpaBHeHUH. MaTema-
TUYECKOe MOJeJIMpOBaHHUE pe-
QJIbHBIX MPOLIECCOB C MOMOIBIO
aubdepeHUANTBHBIX  ypaBHe-
HUH

OnepupoBaTh NOHATHSAMM: [IepBoO6Gpa3Hasi U oOmpeje-
JIEHHBIA uHTerpasa . HaxoauTh nepBooGpasHble 3j1€MeH-
TapHbIX QYHKIUH U BBIYHUCAATH MHTerpasa mno ¢dopmyJie
HbroToHa — Jleli6HUIa .

HaxoauTh miomaau IMJIOCKUX GUTYp U OGBEMBI Tesa C
IIOMOIIBIO OIIpe/le/IEHHOTO MHTerpasa.

3HAKOMHUTBCSI C MaTeMaTHYeCKUM MOJeJMPOBAaHUEM Ha
npumepe auddepeHMaTbHBIX YPABHEHUH .

Iosiy4yaTh npejcTaB/JeHNe O 3Ha4eHU!U BBEJI€HUs NOHs-
THUsSI MHTerpaja B pa3BUTHU MaTeMaTHKHU




I'paduxu Tpuro-

TpuroHoMmeTrpuyeckue GyHKLUH,

Hcnosb3oBatk UPpPOBBIE pecypchl [Js NOCTPOEHUs

HOMeTpPHYeCKUX HUX CBOMCTBA U IpadUKHU . rpaduKOB TPUTOHOMETPUYECKUX QYHKLUUHW U U3y4eHHUs
ynkuuii. Tpuro- OT6op KOpHEH TpUTrOHOMeTpHYe- HX CBOMCTB.
HOMeTpHYecKue CKHUX YpaBHEHUH C TOMOIIbIO PemaTh TpUroHOMeTpHUYeCKHEe YpaBHEHHS U OCYLIecCT-
HepaBeHCTBa TPUTOHOMETPHUYECKON OKPY>KHO- BJISITb OTOOpP KOpHEH C MOMOIbI0 TPUTOHOMETPUYEeCKOH
(16 4) CTH. OKpY>KHOCTH .
PelleHre TpPUTOHOMETPHUYECKUX IIpumMeHATh OpMyJ/IbI TPUTOHOMETPHUU JJisl pellleHUs
HepaBeHCTB OCHOBHBIX THIIOB TPUIOHOMETPUYECKHUX HepaBeHCTB .
Hcnonb3oBaTth BUPpoBbIe Pecypchl s MOCTPOEHUS U
vccaeloBaHus rpadprukoB GYHKLIUN
HppanmoHaib- OcHOBHBbIE MeTO/ibl pelleHHUs Io- I[IpuMeHATH CBolicTBa NoOKa3aTesJbHOW U Jjiorapudmuye-

Hble, IOKa3aTeJlb-
Hble 1 Jlorapud-

KasaTeJbHBIX M Jorapudpmuye-
CKUX HEpPaBEHCTB.

CKOM QYHKIMH K pelleHUI0 MOoKa3aTeJbHbIX U Jiorapud-
MUYEeCKHX HEPaBEeHCTB.

MHUYeCcKHe OcHOBHbIe MeTO/ibl pellleHUs Up- 0GOCHOBATh PaBHOCUJIBHOCTb IEPEXOJOB .

HepaBeHCTBa palMOHa/IbHBIX HEPABEHCTB . PemaTh MppaunvoHa/bHble U KOMOMHUPOBaHHblE Hepa-

(24 4) I'paduyeckre MeTOAbI pellIeHUs BEHCTBA, C IIOMOILbI0 PABHOCUJIbHBIX IIEPEX0JI0B .
HppalOHaJbHbIX, IOKa3aTeJb- Hcnosib3oBaTh rpadryeckye MeTO/bl U CBOMCTBA BXO/-
HBIX U JIorapu$MHUYEeCKHUX ypaB- IIMX B YpaBHeHHe WM HepaBeHCTBO QYyHKLUMH JJd pe-
HEHUHN U HepaBeHCTB LIeHUA 33, a4U

KommiekcHbie KomrmuiekcHble yucna . Anre6pa- OnepupoBaTh NOHATUAMM: KOMIJIEKCHOE YUCJI0 U MHO-

qucsaa h4yecKkass U TPUTOHOMeTpHYecKast »)KeCTBO KOMIIJIEKCHBIX YHCeJI.

(10 4) dopMbl 3anmMCcH  KOMIJIEKCHOTO IIpeacTaB/IATh KOMIUIEKCHBIE YHCIA B ajre6panyeckoi
4yycsa. Y TPUTOHOMeTpHYeckoi ¢opmMe . BoINOJIHATB apudMeTH-

ApudmMeTryeckue omnepanuu c
KOMIIJIEKCHBIMH YHCJIAMH .
N306pakeHHe KOMIIJIEKCHBIX 4H-
ceJl Ha KOOpPJMHATHOH IIJIOCKO-
CTH.

YyecKHe OoIepanuu ¢ HUMU .
H306paxkaTh KOMIUUIEKCHbIE 4YHCJA Ha KOOPJAWUHATHOH
IJIOCKOCTH .

IlpuMeHAaTh Gopmysy MyaBpa M noJiyyaTb HpejcTaBJlie-
HUe O KOPHSX N-0M CTeneHHW M3 KOMIUIEKCHOTO YHCJIA .




IIpooonocenue

HasBanue
pa3jaena (TeMbl)
(xo/1M4ecTBO YacoB)

OcHOBHOE cojiepKaHue pasjesia
(TembI)

OCHOBHbIE BHU/bI AeSTEJbHOCTH 00YYaIOINXCS

®opmysia MyaBpa . KopHu n-oit
CTelNeHU M3 KOMIJIEKCHOTO YMC-
Ja.

HpI/IMeHeHI/Ie KOMIIJIEKCHbBIX YU~
ceJs1 151 pellleHUs] PU3NYECKUX U
reoMeTpUYEeCKUX 33134

3HaKOMHUTBCA C NMPUMEpPaMU NPUMEHEHHUS KOMILJIEKC-
HbIX YMCeJ JIJIs1 pellleHUs] TEOMETPUYECKUX U dU3nude-
CKHUX 3aj1a4

HatypanbHble U
neJible Yucaa

HaTypasbHble U 1eJible Yuca .
[I[pyuMeHeHHe NIPU3HAKOB JieJu-

OnepupoBaTh NOHSITUAMM: HATYyPaJbHOE U 1ieJ10e YUCJIO,
MHO’XeCTBO HATYPaJIbHBIX U LeJIbIX YHUCE .

(10 4) MoCTH Lesnbix yuces, HOJl u Hcnos1b30BaTh NPU3HAKM JeJUMOCTU LieJbIX 4YHUCes;
HOK, octaTkoB 1o MoAyJo, aja- octaTtku nno moaysaw; HOJl u HOK HaTypasbHBIX 4ynces;
roputMma EBkanza ajia pelieHus asnropuT™m EBKiIMJa AJid pelieHHs 3ajad .
3a/1a4 B IeJIbIX YUCJIaX 3anuchbiBaTh HaTypasbHbIE YHCJIA B Pa3JIMYHbIX MMO3U-
IIMOHHBIX CUCTEMaX CYHCEHUS
CucrteMbl panuo- CucreMa M COBOKYIHOCTb ypaB- OnepupoBaTh MNOHSTUSIMU: CHUCTEMA U COBOKYIHOCTH
HaJIbHBIX, Hppa- HEHHUH . ypPaBHEHUH W HEPaBEHCTB; pPelleHHe CHUCTEMbl HUJIU COBO-

IMOHAJIBHBIX II0-
Ka3aTeJIbHbIX U
JorapupMUYecKux
ypaBHeHMI

(12 4)

PaBHOCU/IBHBIE CHUCTEMBI
CTEeMBI-C/Ie/[CTBHUA .
OCcHOBHbIE METO/Ibl pELIeHUs CHU-
CTeM M COBOKYIHOCTEH paluo-
HaJIbHBIX, HppalOHAJIbHBIX,
NOKa3aTeJbHbIX U JOrapupmu-
YeCKUX YpaBHEHHUH .
[[puMeHeHHe ypaBHEHUH, CH-
CTeM U HEPABEHCTB K pPelleHHI0

n CH-

KYIIHOCTH; PaBHOCHJIbHblE CHCTEMBI W CHCTEMBI-Ce[|-
CTBUA .

HaxoauTp pellleHUs CUCTEM U COBOKYIMHOCTEH LesbIX
palMOHa/IbHBIX, UPPALMOHAJIbHBIX, OKAa3aTeJbHbIX M
JorapupMUYecKUX YpaBHEHUH U HEpPaBEHCTB.
I[IpyMeHATh cUCTeMbl YpaBHEHHH K peIIeHHI0 TeKCTO-
BbIX 33Jla4 M3 Pas/IMYHBIX 06JacTel 3HaHUHW U peaTbHOU
>)KU3HU; MHTEPIPeTUPOBaTh I10JIyYeHHbIE PElIeHus .
Hcnosb30BaTh BHM(pOBbBIE pecypchbl




MaTeMaTHYeCKHX 3a4a4 U 3aja4
U3 pasJIMYHbIX ob6sacTed HayKu
U peasibHOM >XU3HH, WUHTepIpe-
TalUsl MOJyYeHHbIX pe3y/bTaTOB

3agauymn
C mapaMeTpaMu
(16 1)

PaloHa/IbHbIE,  HUppalMOHAJb-
Hble, IIOKa3aTeJbHble, JOTapu®-
MHUYeCKHe UM TPHUTOHOMeTpHUYe-
CKHe YpaBHEHHs], HEpaBEHCTBAa U
CHUCTEMBI C NapaMeTpaMHu .
[loctpoeHne W wuccaes0OBaHUe
MaTeMaTH4YeCKUX MoJesied pe-
AJIbHBIX cwryaum‘/’l C IIOMOIIBIO
ypaBHEHUN, CUCTEeM ypaBHEHUU
M HEepaBeHCTB C NapaMeTpaMu

BbIGUpaTh Cnoco6 pelleHHUs palMOHAJIbHBIX, UppaLHo-
HaJIbHBIX, I0KAa3aTEJbHBIX, JIOTapUPMUYECKUX U TPUTO-
HOMETPHUYECKUX YPAaBHEHHUH U HEPABEHCTB, COJlePXKalUX
MOJYJIU U MapaMeTphl .

IlpuMeHATh rpaduyeckie W aHAJIUTUYECKHE METO/Ibl
JJIs1 pellleHUs1 YpaBHEHUH U HEpaBEeHCTB C MapaMeTpaMy,
a TakXe HucciaefoBaHHe QYHKUUN MeToJaMM MaTeMaTH-
YeCKOTO aHaJIu3a.

CTpouTh M MCCJeA0BaTh MaTeMaTU4YeCcKHe MoJiesid pe-
QJIBHBIX CUTyallMd C MOMOILbI0 YpaBHEHUN, HEPaBEHCTB
M CUCTeM C nmapaMeTpaMH

IloBTOpEHME,
06001IeHe,
cUcTeMaTHU3alMs
3HAHMUM

(16 4)

OCcHOBHble TMOHATHA W METO/bI
Kypca, 060611eHHe U CUCTEMATH-
3aIysi 3HaHU U

Mopae/iMpoBaTh peasibHble CUTYallUH Ha A3bIKe ajare6phbl,
COCTaBJIATh BbIPa)KeHUs, ypaBHEHMs, HEpaBEHCTBA U UX
CHUCTEeMBI IO YCJIOBUIO 3aJa4yH, MCCAeJ0BaThb MOCTPOEH-
Hble MOJIeJIM C UCIIOJIb30BaHWEM alnapara ajarebpbl, MH-
TepnpeTHPOBaTh M0JyYeHHbIH pe3y/bTaT.

IIpyMeHATh QYHKUMMU AJ1 MOJEJUPOBAHUA U HCCIEeJ0-
BaHUS peaIbHbIX MPOIECCOB .

PemaTh npuk/iajHble 3aJa4d, B TOM 4HCJIe COLMAIbHO-
3KOHOMHYECKOT0 M PpU3NYECKOTO XapaKTepa, CpeJCTBa-
MU airebpbl U MaTeMaTHUYECKOI'0 aHaA/IN3a




PABOYASA NMPOrPAMMA YYEBHOIO
KYPCA «rEOMETPUSA»

UEAN U3YHEHUA YHEBHOI O KYPCA

[eomeTpusi sBAsieTCd OJHUM U3 6a30BbIX KYypCOB Ha YpOBHE
cpeaHero o61ero o6pasoBaHus, TaK Kak ob6ecrnevyruBaeT BO3MOKHOCTb
HU3y4YeHud AUCHUIIJIMH ECTECTBEHHOHaquOﬁ HalpaBJIEHHOCTHU U
NpeAMETOB TYMaHUTApPHOTO LUKJA . [IOCKOJIBKY JIOTHYECKOe
MbllLIeHUe, ¢GopMUpyeMoe MpU  U3Yy4YEHUH  0OydarluMHUCs
MOHSATUMHBIX OCHOB T€OMETPUH, INpPH J[J0KA3aTeJIbCTBE TEOPEM U
MOCTPOEHUM LIENMOYKHU JIOTUUYECKHUX YTBEPXKJEHUNW I[pU pelleHUuU
reoMeTpu4eCKux 3a/jay, yMmeHue BbI/IBUI'AaTh u orpoBeprartb
TUIIOTEe3bl HENOCpPpeACTBEHHO MCIOJIb3YHOTCA IIPpU peleHUH 3aAad
€CTEeCTBEHHOHAY4YHOI'0O HWUKJI4, B YaCTHOCTH Cl)I/IBI/I‘-IeCKI/IX 3a4a4.

llenb ocBoeHMsI MporpaMMbl y4e6HOro Kypca «['eomeTpusi» Ha
yrJy6JéHHOM ypOBHE — pPa3BUTHE UHAWBUAYAJIbHBIX CIIOCOOHOCTEMN
00yYamIIUXCA TPU U3YYeHUU TeOMEeTPHUH, KaK COCTaBJSHOLIeH
npeaMeTHOW o6Jsiactu «MaTtemMaTWka W UHOOpPMaTHKa» 4Yepes
obecredeHre BO3MOXXHOCTH MPUOOPETEHUSI U UCIOJb30BaHUs 6oJjiee
rJiy6OKUX TreoMeTPUYECKUX 3HAHUKM UM JIeHCTBUH, crnenudUYHBbIX
reoMeTpuM, U HEOOXOJAUMBIX JJIsl YCIEIIHOro mpo¢deccHoHaJbHOTO
006pa3oBaHUsl, CBI3aHHOTO C MCIOJIb30BAHUEM MAaTEMATHKHU .

[IpropuUTETHBIMY 33/ja4aMU Kypca reoMeTpUH Ha yIrJy6JEHHOM
YPOBHE, paCIIMPAKIIMMH MW YCHUJHWBAIOIUMH Kypc 6a30BOTO
YPOBHS, SIBJISIIOTCS:

v/ pacmiupeHve TMpeACTaBJEHUS] O TeOMETPUM KaK dYacTH

MHUPOBOU KYJbTYpbl U (GOPMHUPOBAHHE OCO3HAHUS B3aMMOCBS3U

reoMeTPUHUC OKPYKAIOILUM MHUPOM;

v ¢$opmMupoBaHHEe MpEACTABJEHUS O MPOCTPAHCTBEHHBIX

durypax Kak o0 BaKHEHIIMX MaTeMaTHYeCKUX  MOJIeJsX,

MO3BOJIAIOUIMX  ONHUCBIBAaTh M  HM3y4yaTb pas3Hble  sBJIEHUS

OKpY’KaIoIllero MUpa; 3HaHWe MOHSTUHWHOrO anmnapara Mo pasjeny

«CTepeoMeTpusi» NIKOJIbHOTO Kypca reoMeTpUH;

v’ dopMuHpoBaHHe yMEHHsl BJIaJ[eTb OCHOBHBIMH IOHSATHSMH O

MPOCTPAHCTBEHHbIX GUrypax M HX OCHOBHBIMH  CBOMCTBaMU;

3HaHUe TeopeM, GOpMyJ M yMeHHe HX NPUMEHSITb; YMeHUs

JIOKa3bIBaTb TeOpeMbl M HaXOJUThb HECTAaHJAPTHbIE CHOCOOBI

pellleHusI 33/ay;

v’ dopmupoBaHMe yMEHHsI paclo3HaBaTb Ha depTexax,

MOJZieJISIX U B peaJlbHOM MHpe MHOTOTPAHHUKU U Tejla BpalleHUs;

KOHCTPYHUPOBATh TeOMeTpPUYECKHEe MOJeJH;



v ¢dopMupoBaHHE MOHMMAHUSA BO3MOXXHOCTH aKCMOMAaTHYECKOTO
MOCTPOEHHUSI MaTeMaTUYeCKUX TEOPUN; popMUpPOBaHUE TOHUMAHUS
pOJIM aKCMOMATUKU MPU NPOBEJEHUU PACCYKJEHUMU;

v ¢dopMupoBaHHE YMEHHUs BJIaJieTb METOJAMHM J0Ka3aTeJbCTB U

QJITOPUTMOB pelleHUsl; yMeHUs UX [PUMEHSATb, NPOBOJUTH

JloKasaTeJbHble paccyx/eHust B xoze pelieHust

cTepeoMeTpUYECKUX 3a/4a4 U 33/1a4 C IPaKTUYECKUM COJiepKaHHueM;

dopmMupoBaHUe NpeJcTaBJeHUs] 0 HEOOXOAMMOCTU J10Ka3aTeJlbCTB

Ipy O06GOCHOBAaHUM MaTeMaTUYEeCKHWX YTBEPXKJEeHUH U poJu

aKCUOMATHUKHU B MIPOBEJIEHUU [JIeAYKTUBHBIX pacCyXJeHUH;

v/ pasBUTHE U COBEPUIEHCTBOBAHWE WHTEJJIEKTYaJbHbIX U

TBOPYECKUX CIOCOOHOCTEN 0O6y4aroliuxcs, Mo3HaBaTeJbHOH

aKTUBHOCTH, vcciie[JoBaTebCKUX YMeHUH, KPUTUYHOCTH

MBILLJIEHUSs], UHTepeca K U3yYEeHHUI0 reOMeTpHUH;

v ¢dopmupoBaHue GpyHKLMOHAIbHON rPaMOTHOCTH, PeJIeBaHTHOMN

reoMeTpUU: YMEHHsl paClo3HaBaThb INPOSIBJIEHHUS TeOMETPUYECKUX

MOHSAATUN, 06'bEKTOB U 3aKOHOMEPHOCTEN B peasibHbIX YKU3HEHHBIX

CUTyalUUsX W TMpPU HU3yYEeHUU [APYruX  y4yeOHBbIX  MPeJMETOB,

NPOSIBJIEHUA 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, MOJeJUpPOBaHUSA

peasNbHBIX CUTyallM¥, MCCAeJOBaHUS  IOCTPOEHHBIX MoJeJel,

WHTepIpeTayuy MoJy4YeHHbIX pe3yJbTaTOB .

OcHOBHBIE cozepaTeJbHbIE JUHUU Kypca «['eomeTpun» B 10—
11 kuaaccax: «IIpsAMble MW MJIOCKOCTH B  MNPOCTPAHCTBEY,
«MHororpaHHuKN», «Tesa BpaneHus», «BeKTopbl U KOOpZIMHATHI B
NMpoCTpaHCcTBe», «/[BUKEHUS B MPOCTPAHCTBE» .

CdopmynupoBaHHOe B denepanbHOM rocyZlapCTBEHHOM
00pa3oBaTeJbHOM CTaHJAPTE CpeJiHEro oo6iero o6pa3oBaHUsA
TpeGOBaHHE «yMeTb ONEpPUpPOBATb MOHATUAMUY», peJieBaHTHBIX
reoMeTpuu Ha yriayo6jéHHOM ypoBHe obydeHus B 10—11 kuaccax,
OTHOCHUTCS KO BCEM COJlep)KaTeJbHbIM JIMHUSM y4eOGHOTO Kypca, a
dopMupoBaHUe JIOTUYECKUX YMEHUH pacnpefiesisieTcsl He TOJbKO I10
coJiep’KaTeJIbHbIM JIMHHUSIM, HO U MO rogaM obydeHus . CofepkaHue
00pa3oBaHUs], COOTBETCTBYIONlee  NpPEAMETHbIM  pe3yJbTaTaM
OCBOEeHHsI paboyed mMpoOrpaMmbl, pacnpefeséHHbIM 10 ToJaM
00y4deHUs], CTPYKTYpPUpPOBAHO TaKHWM 06pa3oM, UYTOObI KO BCEM
OCHOBHBIM, NIPUHIMIIMAJIbHBIM BOIIpPOCaM o6ydarwliydecs 06paiaanch
HEOJHOKpaTHO. JTO  MO03BOJIAET  OpPraHu30BaTb  OBJIaJeHUE
reoMeTpu4yecku- MU MNOHATUSAMU M HaBblKaMU NOCAe[0BaTeNbHO U
MOCTYyNaTeJbHO, C COGJIIOJIEHMEM IMpPUHIWNA [PeeMCTBEHHOCTH, a
HOBble 3HAaHWUS BKJIKYATh B OOIIYI CUCTEMY TreOMeTpPUYECKUX
NpeJCTaBJeHUH 00y4YaloIuXCcs, paciiupss U yrjay6sdas eé, o6pasys
NPOYHbIe MHOKeCTBEHHbIE CBSI3U .

[lepexos, K H3y4YeHUIO TeOMETPUM Ha YIJIyOGJEHHOM YpOBHE
MO3BOJISIET:

— co3zaTh  ycnoBus  aasa  auddepeHumanuu  o6ydeHwUs,
MOCTPOEHUs]  MHJUBHUAYaJbHBIX  06pa3oBaTeJbHbIX  IPOrpaMM;



06ecneyruTh yriay6EHHOe U3yYeHUEe TEOMETPHUU KaK COCTaBJAIIEN
y4e6HOro npeaMmera «MaTeMaTHKa»;

— NOJArOTOBHUTb OOYYaWIIUMXCd K MNPOJO/DKEHHUIO HU3y4eHUs
MaTeMaTHUKU C y4€TOM BbIGOopa Oyayieidl npodeccuu, obecrneyuBas
NIpeeMCTBEeHHOCTb Mexay 06111MM u npodeccroHaJlbHbIM
06pa3oBaHUEM .

MECTO YYEBHOIO KYPCA B YYEBHOM NJIAHE

B yye6bHOM mJiaHe Ha U3ydeHHUe YIJYyOGJEHHOrO Kypca reoMeTpuHU
B 10—11 kJyiaccax OTBOAUTCS He MeHee 3 y4eOHBIX YacOB B HeZeJto
B TeYeHHe KaXKJ0oro roja ob6ydeHUs], BCero 3a /Ba rojsa o6yyeHus —
He MeHee 210 y4eGHBIX 4aCOB .

NNAHUPYEMBIE NMPEAMETHbIE PE3Y/IbTATbI OCBOEHMA PABOYEM
MPOrPAMMbI (MO NO4AM OBYHEHWUA)

OcBoeHnue y4e6HOro Kypca «[eomeTpusi» Ha ypOBHE CpeJHEro
obmero o6pa3oBaHUs  JO/DKHO  obecrneyWBaTh  JIOCTHIKEHHE
CJeYIOUINUX MPeJMETHbIX 06pa30BaTe/JbHbIX Pe3yJibTaTOB:

10 Knacc

v' CBOGOAHO OTIepUpOBaTh OCHOBHBIMH HOHSATHUSIMH
CTepeoMeTpUUd  NpH  pelleHWW  33/4ad M NPOBEeJEeHHH
MaTeMaTHU4YeCKUX PACCYK/IeHUN .

v' [IpUMeHATh aKCUOMBI CTEPEOMETPHUH U CJIEJCTBUS U3 HUX MPH
pelleHNH TeOMeTPHUYeCKUX 3a/ad .

v KiaccuduuupoBaTb B3aMMHOE pACIOJIOXKEHHE MPSMbIX B
MPOCTPAHCTBE; IIJIOCKOCTEH B MPOCTPAHCTBE; MNPSIMBIX U
IIJIOCKOCTENB NPOCTPAHCTBE .

v CBOGOAHO ONEpUPOBAaTb  MOHSTUSIMU,  CBA3AaHHBIMH  C
yIJIaMU B IPOCTPAHCTBE: MEXJY NPSIMBIMU B IPOCTPAHCTBE; MEXIY
psi- MOH U IJIOCKOCTBIO .

v CBOGOAHO  ONEPUPOBATb  IMOHSTUSIMU, CBSI3aHHBIMH  C
MHOTOT'PaHHHUKaMHU .

v" CBOGOAHO pacro3HaBaTb OCHOBHble BH/bl MHOIOTPAaHHUKOB
(mpu3aMa, mupaMu/a, NpsSIMOYTroJIbHBIA Napasijesienumnes, Kyo) .

v' KiaccuduuupoBaTh MHOTOTPaHHUKH, BbIGHpasi OCHOBaHHS
JUIs1 KJ1acCu pUKaIUH .

v' CBOGOJAHO ONEPUPOBATH MOHSITUSIMHU, CBI3aHHBIMH C CEYEHHEM
MHOTOT'PAaHHHUKOB IIJIOCKOCTBIO .

v' BbINOJIHATH NapasjiesbHOe, LEHTPAIbHOE W OPTOTOHATLHOE
MPOEKTHPOBaHHe GUTYpP Ha IJIOCKOCTb; BBINOJIHATH U306paKeHHUsI
buUryp Ha HJI0CKOCTH .

v' CTpOUTh CeYeHHs] MHOTOTPAHHHUKOB Pa3JUYHBIMH METO/AMH,
BBITNIOJIHATh (BBIHOCHBIE) IJIOCKHE YEPTEXH U3 PUCYHKOB MPOCTHIX
00'bEMHBIX QUTYpP: BU/J] CBEPXY, COOKY, CHU3Y .

v' BbIUMCAATb  IUIOWAJMA  MOBEPXHOCTEH  MHOTOTPAHHHUKOB
(mpu3mMa, nupaMuza), TeOMETPUYECKUX TeJl C MpUMeHeHHUeM



dopmy.

v CBOGOZHO ONEPUPOBATb IMOHSITUSIMU: CHMMETPHUS B
MPOCTPAHCTBE; LIEHTP, OCb U MJIOCKOCTb CHMMETPHUH; LEHTP, OChb U
MJIOCKOCTb CUMMETPUHU PUTYPHI .

v CBOGOJHO ONEPUPOBATb IMOHSTUSIMHU, COOTBETCTBYHOIUMHU
BEKTOpaM M KOOpJUHATaM B NPOCTPAHCTBE.

v' BbINOJIHATH J€HCTBUS HaJl BEKTOPAMH .

v'  Pemarb 3aJjaud Ha  [[OKa3aTeJbCTBO MaTeMaTH4YeCKUX
OTHOUIEHWH U HaXO0X/eHHe reoMeTpUYeCKHUX BeJIMYUH, IPUMeHss
W3BECTHble MeTOJlbl INpU pelleHUWHd MaTeMaTHYecKuX 3ajad
MOBBIIIEHHOT'0 U BBICOKOTO YPOBHS CJIOXKHOCTH .

v'  IlpuMeHsATb NpPOCTEHIIMe MPOrpaMMHbIE  CpeACTBa U

3JIEKTPOHHO-KOMMYHHUKALlUOHHblE ~ CHCTEMbl  INIPU  pelleHUHU
cTepeoMeTpHUYecKUX 3aJad.
v' W3BJieKaTh, npeo6pa3oBbIBATh u WHTepIpeTUpoBaTh

nHOOPMALMID O TMPOCTPAHCTBEHHBIX TeOMEeTpPUYEeCKUX OGUrypax,
Npe/icTaB-JIEHHYI0 Ha YepTeXaxX U PHUCYHKaX.

v" [IpUMeHATDb MoJiy4eHHble 3HaHUs Ha NPaKTUKe: CpaBHUBAThb U
aHA/MM3UPOBATh peajibHble CUTYallU{d, NPUMEHSITb HW3y4YeHHbIE
MOHSATHUS B  TpoIlecce TIOWCKA pelleHHs  MaTeMaTHYecKu
cbopMyIMpPOBaHHOU NMpo6JieMbl,  MOJIEJIMPOBAaThb  peaJibHbIE
CHTyallUd Ha f3blKE TEeOMETPHUH, HUCCIel0BAaTh IOCTPOEHHbIE
MOJIeJIU C MUCIIOJIb30BaHHEM T'eOMeTPHUYECKUX MOHSTHU U TeopeM,
anmapara ajrebpbl; peliaTh NpaKTUYeCKHe 3aJla4yd, CBSI3aHHbIE C
Hax0XXJ[eHueM reOMeTPUIEeCKHUX BEJUYHH .

v"  HWMeTb mnpejcTaBjeHUss 06 OCHOBHBIX 3Tamax pa3BUTHSA
reoMeTpUuM KaK COCTAaBHOHW dYacTu ¢yHAAMEHTa pPa3BUTHUSA
TEXHOJIOTUH .

11 Knacc

v" CBOGOAHO ONEpUPOBATb IMOHATUAMHU, CBSI3aHHBIMH C
LIUJIMH/IPUYECKON, KOHUYECKOU U cPepruuecKod MOBEPXHOCTIMU;
O6BSICHATDH CIOCOOBI MOJIyUYEeHUS] .

v' OnepupoBaTb MOHATHSMH, CBSI3aHHBIMH C TeJlaMH BpallleHHs:
UJUHJPOM, KOHYCOM, chepoil U 1MapoM .

v' PacmosHaBaThb TeJsia BpaiueHus (LUJIMHJpP, KOHYC, chepa u
map)u 0O6bSICHATH CIOCOOBI MOJyYeHHsl TeJl BpallleHHs .

v' KnaccudunupoBaTb B3auMHOe pacrnosioxkeHue cdepbl U
MIJIOCKOCTH.

v' BBIYHCIAATH BEJIUYUHBI 3JIEMEHTOB MHOTOTPDAHHUKOB U TeJl
BpallleHHUs; 06'bEMBI U nIouagu IIOBEPXHOCTEN
MHOTOTPAaHHUKOB M TeJ BpalleHUs, FeOMeTPUYECKHUX Tes C
nprMeHeHHEeM GopMy.T .

v CBOGOJHO OMNEpPUPOBATb MOHSITHUSIMH, CBSI3AHHBIMHU C
KOMOWHALUAMU  TeJ BpalleHUss U MHOTOT'PaHHUKOB:
MHOTOTPaHHUK, BIHUCAaHHBIA B cdepy M ONHCAHHBIA OKOJIO
cdeprl; chdepa, BiMcaHHAs B MHOTOTPAHHUK WJIH TeJIO BpallleHHus .



v' BBIYMCJSTb COOTHOIIEHUS] MEX/Y IJIOMIAAIMH OBEPXHOCTEN
U 00'bEéMaMU IOJJOOHBIX TEJI .

v Hso06paxkaTb udy4aeMmble QUIYpPbl; BbINOJHAThL (BbIHOCHBIE)
IJIOCKHE YEePTEXU U3 PUCYHKOB NPOCTHIX 06'bEMHBIX QUTYDP: BUJ
CBepxy, CO0KY, CHU3Y; CTPOUTb CeueHUs TeJs BpallleHHs .

v' W3BJieKaTh, WHTEepIpeTHpoBaTh u npeo6pa3oBbIBATh
“nHPOpMalLMI0O O MPOCTPAHCTBEHHBbIX TreoMeTpUYeCKUX GUrypax,
NpeJCcTaB-JIEHHY0 Ha YyepTeXXaX U PUCYHKaXx.

v' CBOGOJHO OIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE .
v' BBbINOJIHATH ONEPAlMU HaJ{ BEKTOPAMH .

v'  3ajaBaTb IJIOCKOCTb ypaBHEHHMEM B JeKapTOBOH CHCTeMe
KOOp/ZMHAT .

v' PemaTh reoOMeTpUYECKUE 33/1a4M Ha BBIYUCJIEHUE YIJIOB MEXKY
NpsIMBIMU M IIJIOCKOCTSIMM; BBIYUC/IEHHE PACCTOIHUNW OT TOYKH
Jl0 TIJIOCKOCTH; B L1eJIOM, Ha IPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO
METO/ia PU PELIeHUH .

v CBOGOAHO ONEpPUPOBATH  MOHATUSAMH,  CBSISAHHBIMH  C
JABH>XEHUEMB NPOCTPAHCTBE; 3HATh CBOWMCTBA JABWXKEHUH .
v' BbINOJIHATh U306paXKEHUsI MHOTOTPaHHHUKOM U TeJ

BpallleHUsi Npd  Napa/IeJIbHOM  IepeHoce,  LieHTpaJbHOU
CUMMETpPHH, 3€epKaJIbHOW CUMMETPHUH, INPH I[OBOPOTE BOKPYT
PsSIMOM; Mpeo6pa30BaHUSA MOA00HUSA .

v" CTpOUTb CeYeHHsI MHOIOTPAHHUKOB Y TeJI BpallleHHsl: CeYeHH s
OUWIHMHApA (mapasijielbHO W TepHneHAUKYJSPHO OCH), Ce4YeHHUs
KOHyca (mapaJijieJibHOe OCHOBAaHUIO U MPOXOJsilee Yepe3 BepIIU-
Hy), CeYyeHHUs Iapa.

v Hcnosib30BaTh METO/bI IIOCTPOEHHUsI CEYEHUN: METO/] CJIe/0B,
MeTOJi BHYTPEHHEro TMpPOeKTHPOBAaHUs, MeTOoJ| IepeHoca
CeKyIled MJIOCKOCTH .

v' Jloka3bIBaTb reOMeTPUYECKHUE YTBEPKIEHUS .

v IlpuMeHSITb  reoMeTpuyeckhe  GaKTbl I pelleHUus
CTepeoMeTpHUYECKHUX 33/ay, penoJaraliiux HeCKOJbKO 11aros
pellleHUs], €CJU YCJOBUS TNPHUMEHEHUsI 33aJjlaHbl B SIBHOH WU
HessBHOU ¢opmMme.

v PemaTb 3aJayd Ha  /IOKa3aTeJbCTBO  MaTeMaTHYECKHX
OTHOILLIEHHUH U HaxOoX/eHHe IeOMeTPHUYeCKUX BEeJIMYUH .

v'  [lpuMeHATb MOpOrpaMMHbIe  CPeACTBA U 3JEKTPOHHO-
KOMMYHHUKALMOHHbIE CUCTEMBI NPU pPEIIeHUH CTepeoMeTPUYeCKUX
3ajad.

v' [lpuMeHATHb MOJy4YeHHble 3HAHWUS HA MPAKTHKE: CPaBHUBATh,
aHa/IM3UpPOBaTh U OLEHUBATb peasibHble CUTyalUH; MPUMEHSTb
M3y4YeHHble IOHSTHS, TeopeMbl, CBOWCTBA B Mpolecce MNOHCKa
pelleHUs]  MaTeMaTU4YeCKH  cHOpPMYJIMPOBAaHHON  Npo6JseMbl,
MOJleJIMPOBAaTh peajibHble CUTyallud Ha s3blKe TeOMeTpPUH,
HCC/IeOBaTh  IMOCTPOEHHble  MOJEJM C  HCIO0Jb30BaHUEM
reoMeTpUYECKUX MOHATHN M TeopeM, ammapara ajre6Gpbl; pellaTb
MpaKTHYeCKHUE 3aJa4y, CBsI3aHHbIE c HaXOX/JAeHUEM



reoMeTpUYECKHUX BEJIUYHH .
v" HMeTb mnpejcTaBjeHUss 06 OCHOBHBIX 3Tarmax pasBUTHA
reoMeTpUM KaK COCTAaBHOM dYacTu (QyHJaMeHTa pa3BUTHUA
TEXHOJIOTHUH .

COAEPXAHUE YYEBHOIO KYPCA (MO rOAAM OBYYEHMA)

10 Khacc
IIpsimble u naockocmu 6 npocmpaHcmaee

OcHOBHBIE NOHATHUA CcTepeoMeTpuM . Todyka, mpsAMas, MJIOCKOCTb,

npoctpaHcTBo . [loHATHE 06 aKCHOMaTUYECKOM IOCTPOEHHUH
CTepEeOMEeTPHUH: aKCHUOMbI CTEPEOMETPUU U CJIEACTBUS U3 HUX.
BsaumMHoOe pacroJioKeHue NpPSIMBIX B NPOCTPAHCTBE:

repeceKkaroluecsi, mnapajjejbHble U CKpeLUBalollUecss MpsMble
[Ipyu3HaKu CKpeLUBaIUXCcs NPsAMBbIX . [lapassesbHOCTh NPSIMBIX U
IJIOCKOCTE B NPOCTPAHCTBe: MapajijieJibHble  MpsiMble B
MPOCTPAHCTBE; MapalJIeJIbHOCTh TPEX NPSAMBIX; IapalJIeJbHOCTh
NpsIMOH U miockoctu. [lapansienbHoe W LleHTpaJbHOE
MPOEKTUpPOBaHUE, HU300pakeHue ¢uryp. OcCHOBHbIe CBOWCTBA
MapaJjijieJibHOr0O  MpoeKTupoBaHudA.  H3o06paxkeHue  ¢buryp B
napaJijieJIbHOW NPOEKIUH . YTJIbl C COHAINpPaBJIE€HHbIMU CTOPOHAMHU;
yroja MexJay NpsAMbIMM B  IpocTpaHcTBe. [lapasjenbHOCTb
IIJIOCKOCTeH: MapaJljiesibHble IUIOCKOCTH; CBOMCTBa MNapasijle/bHbIX
miockocred.  Ilpocreiimie  mpocTpaHCTBeHHble  QUIYypbl  Ha
IIJIOCKOCTHU: TeTpasAp, NapaJjiesenunes; NocTpoeHHe cedyeHUH .
[lepneHAUKYJIAPHOCTb NPSAMOMN U IJIOCKOCTH: IepHeHAUKYIsApHbIe
npsiMble B IPOCTPAHCTBE, npsiMble napaJijieJibHble u
NepneHAUKYJIsApHble K IJIOCKOCTH, NPHU3HAK MepleHAUKYJIAPHOCTH
NpsAMOM M IUIOCKOCTH, TeopeMa O MNpsAMOH IeplneHAUKYJIAPHON
mJIockocTy . OpToroHasbHoe NpoeKTHpoBaHue . [lepneHJUKYJISAp U
HaKJIOHHbIE: PacCTOsHUE OT TOYKH JI0 IJIOCKOCTH, PacCTOSIHHE OT
NpsAMOM  JI0 IJIOCKOCTH, MpoeKuuss ¢Urypbl Ha  IMJIOCKOCTb.
[lepneHAUKY/IAPHOCTh MJIOCKOCTEH: MPHU3HAK NepleHUKYJISPHOCTU
JAByxIiockocTel . TeopeMa o0 Tpéx nmepneHJUKyJIspax.

Yrabl B NpPOCTPAHCTBE: YroJl MexAy MNpsAMOH U IJIOCKOCTBIO;
JBYTpaHHBIA yroJ, JIMHEHHBIA  yrojq  JBYrpaHHOro  yrJja.
TpéxrpanHbli M MHoOrorpaHHble yrjbl. CBOHCTBa IJIOCKHUX YIJIOB
MHOrorpaHHoro yrja. CBOHCTBa IJIOCKHUX U JBYIpaHHbIX YIJIOB
TpéxrpaHHoro yrsa. TeopeMbl KOCHHYCOB U CHHYCOB JJis
TPEXTPAHHOrO yrJa.

MmnozozparHuxu

Bujbl MHOTOIpaHHUKOB; pa3BépTKa MHOrorpaHHuka . [Ipusma: n-
yrojbHasi NpuU3Ma; NpsAMas U HaKJOHHAasg NpPU3MbI; GOKOBas U
MOoJIHAsi MOBEPXHOCTh NpH3MbI. [lapaenenunes, NpsiMOyroJbHbIH
napaJijiesenunes U ero ceoiicra. Kparyalue nyTy Ha IOBEPXHOCTH
MHOrorpaHHuka. Teopema DOJiepa. I[lpocTpaHcTBeHHass TeopeMa
[Iudparopa. I[lupamupa: n-yrojibHass NOHUpPaMHJAQ;  NpaBUJbHAsA U



ycedéHHass nmnupaMuzibl. CBoiicTBa pébep U OOKOBbIX TIpaHeH
NpaBUJIbHON MUpaMu/pbl . [IpaBUbHbIe MHOTOIPAaHHUKU: IIPaBUJ/IbHASA
npyv3Ma W INpaBUJIbHAs MNHUpPaMH/JA; MpaBUJbHAs TpeyroJbHasd
nupaMuZa U NpaBUAbHBIA TeTpasap; Ky6 . IlpeacraBiieHue o
MPaBUJIbHbIX MHOTOTPAaHHUKAX: OKTAa3/p, A0JEeKasJp U UKOCa3Jp .

BrlurciieHrve 3/1eMEHTOB MHOTOTPAaHHUKOB: pé6Gpa, JHaroHasw,
yrJibl . [lnomasbs 60KOBOM MOBEPXHOCTU U MOJHOU MMOBEPXHOCTH MIpsi-
MOM MPU3MBI, IJIOIIA/Ib OCHOBAHUMY, TeopeMa 0 6OKOBOM MOBEPXHOCTHU
npsiMod npusMsbl . [lomaib 60KOBOM MOBEPXHOCTH M NMOBEPXHOCTH
MpaBUJIbHOW MUpPaMU/ibl, TEOpEMaA O MJIOLA/M YCeYEHHOUNTUPaMU/IbI .

CuMMeTpHs B IPOCTPAHCTBE . DJIeMEeHThl CHMMETPHUU NPaBUJIbHBIX
MHOrOrpaHHUKOB. CHUMMeTpuss B NpPaBUJbHOM MHOIOIPaHHHUKE:
CUMMeTpHUs NapaJulesenuiie/la, CAMMETPHUsS NPaBUJAbHBIX IIPU3M,
CHUMMeTpHs NPaBUJbHON MUPaMU/IbI .

Bexmoput u koopouHamst 8 npocmpaHcmaee

[loHATHA: BEKTOp B IMPOCTPAHCTBEe; HYJEBOW BEKTOp, /[AJHUHA
HEHYJIEBOTO BEKTOpa; BEKTOPHI KOJIJIMHeapHble, COHANpaBJeHHble U
NIPOTUBOIIOJIOXKHO HallpaBJIeHHble BEKTOpbl . PaBeHCTBO BEKTOpPOB
JleicTBUA ¢ BEKTOpaMH: CJI0KeHHe W BbIYWUTAHHE BEKTOPOB; CyMMa
HECKOJIbKUX BEKTOPOB; YMHOXXeHHe BeKTopa Ha 4uciao . CBOWCTBA
C/I0KeHHUsA BeKTOpoB . CBOMCTBAa yYMHOXEHHsl BEKTOpa Ha 4YHCIIO.
[loHATHE KOMIIaHAPHbIE BEKTOPHI . [[pM3HaK KOMIVIAaHAapHOCTH TPEX
BeKTOpoB. [lpaBuso mnapasienenunena. TeopeMa O pasyOoXKeHHUH
BEKTOpa MO TPEM HEKOMIUIaHapHbIM BeKTopaM. [IpsaMoyrosbHas
CHCTeMa KOOpJAMHAT B npocTpaHcTBe . KoopauHaTel BekTopa . CBA3b
MeXJy KOOPAWHATaMHU BeKTOpa W KOOPAWHATAMHU TOYeK. YTOoJ
MeXxJy BeKTopaMu . CKalsipHOe Npou3BeJleHhe BEeKTOpOB .

11 Knacc

Tena epawerHun

[Tonarus: LUJMHApPAYEeCKass  I[OBEPXHOCTb,  KOHHYecKasd
[IOBEPXHOCTb,  cdepuyeckas  IOBEPXHOCTD, ob6pasymouiue

nosBepxHocTteid. Tesia BpallleHUA: LUJAUHAP, KOHYC, YCe4YEHHBIN
KOHyC, cdepa, mwap. B3anmHoe pacnosioxeHue cdepbl U MIO0CKOCTH;
KacaTeJibHas IJIOCKOCTb K cdepe . U306paxkeHue Tes BpalleHUs Ha
IIJIOCKOCTH . Pa3- BépTka uuanHApa U koHyca . CuMMeTpus cdepbl U
mapa.

06Bbém . OcHOBHbIE CBOHMCTBA 00'bEMOB Tes . Teopema 06 06bEMe
NPSIMOYTOJIBHOTO MapaJsijiesienunesa U caeicTBUSA U3 Heé . O6béM
NpsIMOM M HAKJIOHHOM MNpPU3MbI, LUWIWHAPA, NUPaMUbl U KOHYyca.
06BbEM 1mapa ¥ MAPOBOro CErMeHTa .

KoMm6uHauuyM Tes BpallleHUsT W MHOTOrpaHHUKOB. [Ipusma,
BIMCaHHAsA B LUJMHAD, ONMKCAaHHAs OKOJIO LUIMHApA . [lepeceyeHue
cbeppl M wwapa ¢ maockocTblo . Kacanme 1mapa u  chepsl



MJIOCKOCTBI0. [IOHATHE MHOTOIPAaHHUKA, OMMUCAHHOTO OKO0JIo cdephl,
chepbl, BHUCAaHHOM B MHOTOIPaHHUK WJIM TeJIO BpalleHHus .

[lsomaab MOBEPXHOCTH LMJIMHJAPA, KOHYCa; IJIOWEaAb cdepbl U
eé yacTel .

[lonobue B mnpocTtpaHcTBe. OTHOUIeHHWe O006BbEMOB, IJ0IIaJeN
NOBEpPXHOCTeH MoJo6HbIX ¢uryp. Ilpeo6paszoBaHue mnojo6us,
roMmoTeTusl. PellleHMe 3aJjad HaA IJIOCKOCTH C HCIOJIb30BaHUEM
CTepEeOMeTPHUYECKUX METO/OB .

[locTpoeHre ceyeHUN MHOrOIPAaHHMKOB U TeJ BpalleHUs: cede-
HUA LWINHZApaA (mapasijieJibHO U TePHeHAUKYJSPHO OCH), CeuyeHUs
KOoHyca (mapa/ijielbHOe OCHOBAaHUIO U TPOXOJsIlee uepe3 BeplLIn-
Hy), C€YeHHs LIapa; METOJbl MOCTPOEHHUS CEeYeHHH: METOJ], CJIEJOB,
MEeTO/J, BHYTPEHHEro IPOEKTHUPOBAHMS, METOJ, IepeHoca CeKyllel
MJIOCKOCTH .

Bexmoput u koopouHamst 6 npocmpaHcmaee

BekTops!l B npocTpaHcTBe. Onepanuu Haj BeKTopaMu. BekTopHoe
YyMHOXXeHHe  BeKTOopoB. CBOWCTBAa  BEKTOPHOTO  YMHOXEHHUS.
[IpsaMoyrosibHas cucTeMa KOOpAUHAT B npocTpaHcTBe . KoopauHaThl
BeKkTOpa . PasnoxeHue BekTopa 1o 6asucy. KoopauHaTHo -
BEKTOPHBIA MeTOJ NPU pelleHUH FeoMeTpHUYeCKUX 3ajady .

ﬂeu.)fceuwl 6 MpocmpaHcmee

JlBm>xeHUs npoctpaHcTBa . OTo6pakeHus . [|BUKeHHUs U paBEHCTBO
duryp. O6uue CBOMCTBA JBYDKEHUH. Buanl JBWDKEHUH:
nmapajijieJibHbIA TIepPeHOoC, IlleHTpaJbHas CHMMETPHs, 3epKaJibHas
CHMMETpHs, MOBOPOT BOKPYT mpsiMoi . [Ipeo6pasoBanus mnomobus .
[Ipss Mmast 1 chepa diisepa.



TEMATMYECKOE NNAHWMPOBAHME YYEBHOIO KYPCA (MO MOAAM OBYMEHMA)

10 knacc (He meHee 105 vacos)

HasBaHue
pa3gena (Tembl) Kypca
(xosM4ecTBO 4acoB)

OcHOBHOE coaepiKaHue

OcHOBHBIE BHAblI AEATE/IbHOCTH y4YalllUXCA

oTpe3Ka.

TOB.
C/1eCTBUA U3 HHUX.
CKOCTeH B NpOCTPaHCTBE .

CTeun .

BBegenue OcHOBHbIe TNPOCTPAHCTBEHHble Qu-
B CTEPEOMETPHI0 TypHbI.
(24 4) [loHaTHA  cTepeoMeTpUMU:

npsiMasi, IJI0OCKOCTb, MPOCTPAHCTRBO .
OcHOBHBble MpaBWUJa H306pAKEHUS
Ha pUCYHKe IIJIOCKOCTH, NapaJijelib-
HBIX NPSMBIX (OTPE3KOB), CepesUHBI

[lonaTua: nepecexarwlyecsa
CKOCTH, NepeceKamwlygecss npsaMas U
IIJIOCKOCTb; MOJIYNPOCTPAHCTBO .

MHoOrorpaHHHUKH, Hn306pakeHue
MIPOCTENIINX IPOCTPaHCTBEHHBIX
duryp, HecyleCTBYIOIINX

AKcHOMBI CTepeoMeTpruu U IiepBble
Crioco6b1 3a/laHud NpAMBIX W ILJIO-
0603HavYeHUs npAMBIX W IIJIOCKO-

Ceuenuss . H3o6pakeHHe cedeHUU
NnUpaMHu/pl, Ky6a U IPU3MBbI, KOTO-

OnpegenATh NJOCKOCTb Kak QUIypy, B KOTOpOH
BBITNIOJIHAETCSl IIJIAHUMETPHUS .

JlesaTh mpocTreilive JOruYyecKkue BbIBOJbI U3 aK-
CHOMATHUKHU IJIOCKOCTH .

I[IpuBOAUTHL MpUMeEPHI peasbHbIX 00'bEKTOB, H/ea-
JM3anyedl KOTOpbIX SABJAKTCA aKCUOMBbI TreoMe-
TPUH .

H3yyaTh, IpUMEHATh NPUHLUIIbI IOCTPOEHUA Cce-
YeHUH .

HcnoJsib30BaTh [yi1 NOCTPOEHUSA CEYEHUHW MeTO[,
C/1efloB, METOJ, BHYTPEHHEro NpOeKTUPOBAaHUsA, Me-
TOJL IlepeHoca CeKylleHd MI0CKOCTH .

PemaThb cTepeoMeTpuyeckue 3aJja4d: Ha onpejeJie-
HUe BU/Ia CeYeHHs U HaXO0XK/IeHHe ero IJIOMAAH .
AxTya/smmsupoBaTb GaKTbl U METO/bI [IJIAHUME-
TPHH, peJIeBaHTHbIe TeMe, IPOBOJAUTD aHAJIOTHH .
Hcnosib30BaTh NpPU pelleHrnH 3aJad Clefyioline
IJIaHUMeTpHU4ecKre GaKThl U METO/Ibl:

Teopembr ®asieca ¥ 0 NMPOMOPIHMOHANBHBIX OTpe3-
Kax . AJITOPpHUTM JieJIeHUs1 OTpe3Ka Ha N paBHBIX 4Ya-
creii. Teopema MeHnesnas .

PaBHOGe/JpeHHBIA TpPEYroJbHUK . PaBHOCTOPOHHUM
TPEYroJIbHUK . [IpAMOYro/IbHbIA TPEYrOJbHUK .




pble MPOXOJAAT Yyepes ux péodpa . h3o-
OpakeHUe IlepeceyeHHs] TOJyYeH-
HbIX IIOCKOcTed . PackpalumBanue
NIOCTPOEHHBIX CeYeHHH pasHbIMU
LBETAMH .

MeTopn caeloB AJs1 MOCTPOEHUs ce-
yeHHUH . CBolicTBa mepeceyeHUH
npsiMbIXx M 1ockocted . [locTpoe-
HHUe cedyeHUH B NupaMuze, Kybe 1o
TpéM ToukaM Ha pé6pax . Co3zmaHue
BBIHOCHBIX qepTemei/’l W 3alucChb LIa-
roB MOCTPOEHHS .

[loBTOpEHUE NJIAHUMETPUH .
Teopema o nponopuyoHaIbHBIX OT-
peskax. [logobue TpeyroJbHUKOB .
Teopema MeHesas . PacyéTnl B ceve-
HUSAX Ha BBIHOCHBIX YepTeax .
HcTopus pa3sBUTHA IVIAHUMETPHUU U
cTepeoMeTpPUU

CBOMCTBO cpeAHel JIMHUM TpeyrojibHUKa . CBOM-
CTBO OMCCEKTPUCHI yrja TpeyrojbHuka . CBOMCTBO
Me/IMaH TpeyroJibHUKa .

[Ipu3Haku NMoJ06HUsI TPEYroJbHUKOB .

I[osryyaTte mpeacTaBjeHUs] 06 OCHOBHBIX 3Talax
pa3BUTHSA reoMeTPUU KaK COCTaBHOM yacTu PyH/a-
MeHTa pa3BUTHS TEXHOJOTUH

B3aumMHoe
pacnoJsioxxeHue
NpAMBIX

B IPOCTPaHCTBe
(6 4)

B3auMHOe pacrnoJsio’keHue IMpsMbIX
B npocTpaHcTBe . CKpeluBaoumecs
psiMble [Ipr3Haku CKpelMBao-
LIUXCSA MPSMBIX .

[lapassienbHble  OpsAMBIE B IIPO-
crpaHcTBe . Teopema o cyuiecTBoBa-
HUM U €JUHCTBEHHOCTH NPsIMOH ma-
pajljieJIbHOM [aHHOW NpsIMOW, MHpo-
X0JsA1Iel yepe3 TOYKY IPOCTPAHCTBaA
U He Jiexkallell Ha JJaHHOW NpsMOM .

KnaccuunupoBaTh B3aMMHOe  pacloJIOXKeHHe
NpSAMBIX B IPOCTPAHCTBE, WJJIIOCTPUPYSA PHUCYHKa-
MU U IPUBOJASA NPUMEPHI U3 peaIbHON >KU3HHU .
JlokasbIBaTh TEOpEMy O CYLeCTBOBAaHUHU U €JJUH-
CTBEHHOCTH NapaJljieJ;IbHOU NPsSAMOU, NPOXoAAL e
4yepes TOYKY NPOCTPAHCTBA U He JieXallled Ha Apy-
royd NnpsAMOH; JIeMMy O NepecedYeHHU IJIOCKOCTH
JBYMs IapaJ/ijleJIbHBIMH NPSAMBIMH; TeOpeMy O
TpEX napaJijieJIbHbIX NMPAMBIX .

Jloka3pIBaTh IpPU3HAK CKPEUIUBAIOIIUXCA Ips-
MBbIX, TEOPEMY O CKPELIMBAIOLIUXCA MPSAMBIX .




IIpooonocenue

HasBaHue
pa3gena (Tembl) Kypca
(xosIM4ecTBO 4acoB)

OcHOBHOEe coAaepKaHUe

OCHOBHBIE BU/bI AeATeJIbHOCTU yJyalmuxcs

JleMMa o0 mepeceyeHUM MapaJsiiesb-
HbIX NpPsSMBIX IJIOCKOCTbIO . [lapa-
JIeJIbBHOCTb Tpéx npsaAMblx . Teopema
0 Tpéx mapaJsijieJIbHbIX NPAMBIX .
Teopema 0 cKpelMBaIOUMUXCS NPs-
MBIX .

[lapannenbHOe MNpPOEKTHPOBAHUE
OcHOBHble CBOHCTBa NapaJljiesIbHO-
ro MpoeKTUpOBaHUA . U306pakeHue
pasHbIx GUIYp B mapasseJbHOU
MPOEKIUH .

LleHTpasbHas NpoeKLud .

Yros ¢ coHanpaBJIeHHBIMHU CTOpPOHa-
MH . YTOoJ MeX/Jy NPAMBIMH .

3a/lauu Ha J0Ka3aTesJbCTBO U UCCHIe-
JOBaHHe, CBI3aHHbIE C PaCIIOJIOXKe-
HHEM NPSMBIX B IPOCTPAHCTBe

JlokasblBaTh TeOopeMy O PaBeHCTBE YIJIOB C COHa-
NpaBJIeHHbIMH CTOPOHAMH .

OGBACHATb, UTO Ha3bIBAETCS NapaUleJibHbIM U
HEeHTPaJIbHbBIM IPOEKTUPOBAHHUEM KW KaK BBIIIOJIHA-
eTCsl NPOeKTHpOBaHUe GUTYp Ha MJIOCKOCTh .
JlokasbIBaTh CBONCTBA NapaslieIbHOTO IPOEKTUPO-
BaHUA .

HN306paxaTh B napasjieJlbHON NPOEKIUU pa3Hble
reoMmeTpuieckrue GUryphl.

PemaTb cTepeoMeTpHYecKHe 33Jayd Ha JoOKasa-
TEeJbCTBO M HCCJEJJOBAaHUe, CBSI3aHHbIE C PacIoJIO-
>)KEHHEeM NPSIMBIX B NPOCTPAHCTBE .

IIpoBOAUTE JOKa3aTe/bHbIE PACCYKAEHHUS NPU pe-
IIEHUWH TeOMeTPUYEeCKHX 33aJa4, CBSI3aHHBIX CO
B3aWMHBIM PaCIOJIO)KEHHEM NPSIMBIX B IPOCTPAH-
CTBe.

CpaBHUBATh, aHA/JM3UPOBAaTh M OLEHUBATh YT-
BEPXKAEHUsI C LeJsbl0 BBISBJIEHUs JIOTHYECKH KOp-
PEKTHBIX U HEKOPPEKTHBIX PACCYKIEHHH .
MojeMpoBaTh peajibHble CUTYyallud, CBs3aHHbIE
CO B3aWMHBIM DpACIOJIOXKEHHEM TMpPsSMBIX B MpPO-
CTPaHCTBe, Ha sI3bIKE T€OMETPHH .

HcciepoBaTh NOCTPOEHHbIE MOJIE/IH C HUCIOJIb30Ba-
HHUEM TeOMeTPUYeCKUX MOHSATHH M TeopeM, amma-
paTta aare6pbl, LUPPOBBIX PECYPCOB .




INosyyaTh npeacTaB/IeHHE O IIeHTPaJbHOM NPOEK-
THPOBaHUU U 06 HCTOPUU pabOT MO TeopuH Mep-
CIeKTUBBI

I[Mapa/siesIbHOCTH
MPAMBIX

U IJIOCKOCTEH

B NPOCTPaHCTBE
(84)

[ToHATUSA: MapaesbHOCTb NPSIMOU
U MJIOCKOCTHU B NPOCTPAHCTBeE .
[Ipy3Hak napaJsijieJIbHOCTH NPSIMOU
U nockocTH . CBolcTBa napasiesib-
HOCTH MPSAMOU U MJIOCKOCTH .
['eoMeTpuyeckure 3a/1a4y HA BbIYHC-
JleHHe U Jl0Ka3aTeJbCTBO, CBs3aH-
Hble C NMapaJljieJIbHOCTbIO NPSIMBIX U
IIJIOCKOCTeH B MPOCTPaHCTBeE .
[locTpoeHUue cedyeHUs, NPOXOJdlle-
ro yepes JJaHHYIO NPSAMYIO Ha 4yepTe-
’)Ke W MnapaJsijleJIbHOTO JApYyroi nps-
mou . Pacyét otHomeHnuii. [lapain-
JleJibHasi NMpPOEeKLHsA, IpPUMeHeHHe
JIJ151 IOCTPOEHHUsA CedYeHUM Kyb6a U
napaJijiejienunesa .

CBolicTBa napaJuiesienunesa v npu-
3MBlI .

[TapannenbHble niockoctu . Ilpu-
3HAKM NapaIJIeJIbHOCTH JBYX ILJIO-
ckoctel . TeopeMa 0 mapaJijiesibHO-
CTH U €JUHCTBEHHOCTH IIJIOCKOCTH,
NpoxoJislled yepe3 TOYKY, He MpHU-
Ha/IJIeXKaIYIo JaHHOM IJIOCKOCTH U
CeCTBUS U3 Heé.

KnaccupunypoBaTh B3aMMHOe  pacloJioXKeHue
NpsIMON M IJIOCKOCTH B MPOCTPAHCTBE, IPUBOJS CO-
OTBETCTBYIOLIie NIPUMePhl U3 peaJbHOW KHU3HMU .
dopMy/IMpoBaTh oOlpeje/ieHHe  NapajesbHbIX
NpsAMON U IJIOCKOCTH .

JloKa3pIBaTh NPU3HAK O Napasl/IeJIbHOCTH NpsMOU
U MJIOCKOCTH; CBOMCTBA MapasljIeibHOCTU MpPsSIMOH
U IJIOCKOCTH .

PemaThb cTepeoMeTprUyecKue 3aZjladd BbIYMC/IEHUSA
Y ZI0Ka3aTeJIbCTBO, CBA3aHHblE C MapaJ/ljieJIbHOCThIO
NpSAMBIX U IVIOCKOCTEH B MPOCTPAHCTBeE .

PemaTh npakTHyeckue 3a/layu Ha MOCTPOEHME ce-
4YeHUH Ha yepTekax TeTpas/pa U napaJsijiesenune-
Ja.

PemaTte cTrepeoMeTpryeckue 3a/ladyM, CBA3aHHbIE C
[OCTPOEHHEM CeYeHHUH IJIOCKOCTHIO .

IIpoBOAUTE JIOTHYECKM KOPpPEKTHble JO0KasaTeJlb-
Hble PACCYXKJeHHs IIPU pellleHUH reoMeTpHYeCKHUX
3a/la4 CBA3AaHHBIX C IapaslJIeJbHOCTBIO IJIOCKO-
CTeH .

CpaBHUBATh M1 aHAJM3UPOBAThb peasibHble CUTYa-
I[MH, CBI3aHHbIE C MApPaJ/IJIeJIbHOCTbIO MPSAMOH U
IJIOCKOCTH B NMPOCTPAHCTBE; MOAE/MPOBATh peaslb-
Hble CUTyallu{, CBsI3aHHbIe C MNapaJjeJbHOCTBHIO
NpSAMOM U MJIOCKOCTH B MPOCTPAHCTBE, HA S3bIKE
reoMeTpuu




IIpooonocenue

HasBaHue
pa3gena (Tembl) Kypca
(xosIM4ecTBO 4acoB)

OcHOBHOEe coAaepKaHUe

OCHOBHBIE BU/bI AeATeJIbHOCTU yJyalmuxcs

CBo¥icTBa mapaJsuleJIbHbIX IJI0CKO-
cTeli: 0 Mapa/iIeJIbHOCTHU MPSAMBIX
rnepecevyeHusi NpU IepecedyeHUuu
JBYX TapaJijieJIbHbIX IJIOCKOCTEH
TpeTbel; 06 OoTpe3kKax Mnapasiesib-
HBIX NPAMBIX, 3aKJIIDYEHHBIX MeX-
Jy NapalJIeJIbHbIMU MJIOCKOCTSIMU;
0 mepecevyeHHUH MPsIMOU C ABYMS Na-
paJlyieJIbHBIMH IJI0CKOCTSIMU

IlepneHgUKyIAp-
HOCTb NPAMBIX

U IJIOCKOCTel

B NPOCTPaHCTBe
(26 4)

[ToBTOpenue: Teopema [ludaropa Ha
IIJIOCKOCTH, TPUTOHOMETPUSA NPSAMO-
yroJIbHOIO TPEeyroJIbHUKA .
CBoiicTBa Kyb6a M MPsIMOYTOJIbHOTO
napaJijieienunesa . Bbruncienue
JUIMH OTpPe3KOB B Kybe W INpsAMOY-
roJIbHOM IapaJsulesienunesie .
[leprieHAMKYJIIPHOCTh HpPSMOHM U
IJIOCKOCTH . [IpU3HaK mnepneHUKy-
JIAPHOCTHU NMPSAMOU U MJIOCKOCTH . Te-
opeMa O CyIIeCTBOBaHHUM U eJUH-
CTBEHHOCTH NPSAMOM, NpoxoAdinen
Yyepes TOYKY NPOCTPAHCTBA U INep-
MEeHAUKYJSAPHOU K ma0cKocTH . [lno-
CKOCTH U TEepPHEeHAUKYJIIpPHbIE UM
npsiMasi B MHOTOTPaHHMKAX .

AkxTyanu3upoBaTh $axkTbl U METOJbl IJIAHUMe-
TPHUH, peJieBaHTHble TeMe, IPOBOJUTb AHAJIOTHH .
dopmMy/IMpOBaThL ONpejeseHHUA: INeplneHuKysap-
HbIX IPAMBIX B IPOCTPAHCTBE; oNpejesieHHue nps-
MOMU, NepHeHAUKYJIAPHON K IJIOCKOCTH .
Jloka3sbIBaTh: JIeMMy O NepHeHAUKYJIAPHOCTH JBYyX
napaJijieJIbHbIX IPAMBIX K TPeTbed NpsAMOH; Teope-
MBI O CBSI3U MEX/y Napa/lJleIbHOCTbIO NPAMBIX U
MX NEepIeHAUKYJSAPHOCTbIO K IJIOCKOCTH .
JlokaspIBaTh: TEOpeMy, BbIpQXKAIOLIYI MPHU3HAK
NepIeHANKYJIAPHOCTA NIPAMON U IJIOCKOCTH; Teo-
peMy O CyLIeCTBOBAaHMM M €JUHCTBEHHOCTH Ips-
MOM, npoxoAsliel yepes JaHHYIO TOYKY U MepreH-
JUKYJSPHON K JJaHHOW IJIOCKOCTH .

H306paxkaTh B3aUMHO IepleH/UKYJIspHble Mps-
MYI0 ¥ IIJIOCKOCTb .




[leprieHAMKYJISIp U HAKJIOHHAS .
[locTpoeHre nmepneHAUKYAsIpa U3
TOYKHM Ha NPSAMYIO .

Teopema o Tpéx nepneHgUKyJIsgpax
(npsiMass u obpaTHas) .

Yros Mex/ly CKpelyBaroMMUCS
NpsAMbIMU . [loMcK nepneHAUKYIsap-
HbIX NPSMBIX C MIOMOIbIO NepIeH-
JUKYJISIPHBIX IJIOCKOCTEH
OpToroHa/ibHOE NPOEKTHPOBAHUE .
[TocTpoeHue ceyeHU# Ky6a, mpu-
3Mbl, MPaBUJILHOU MHUPaMHU/IBI C 110-
MOIIbI0 OPTOTOHAJIBHOU MPOEKIUH .
CuMMeTpHUA B NPOCTPAHCTBE OTHO-
CUTEJIBHO IJIOCKOCTH . [ls1ockocTH
CMMMeTPUM B MHOIOTrPAaHHHUKAX .
[IpusHak nepreHAUKYJIAPHOCTH
MPSAMOM U IJIOCKOCTH Kak CJ1eJICTBUE
cMMMeTpHUH . [IpaBu/IbHbIE MHOTO-
rpaHHUKH

PacyéT paccTosHUH OT TOYKHU [0
IJI0CKOCTH. Crioco6bl ONMyCTUTH Iep-
MEHAUKYJIAPBl: CUMMETpPHUS, CJBUI
TOYKU [0 NapajieJIbHOW NPAMOU
CaBUI 1O HemapaJ/leJJbHOU mps-
MOMW, U3MeHeHHe PaCCTOSHUHN

dopMy/IMpOBaTb CBOMCTBO MepPIEHJUKYJIsApa MO
OTHOILIEHHIO K MJIOCKOCTH .

INosyyaTh mpeAcTaBJIeHHE O 3HAaYEeHUM MepleH/U-
KyJsapa [AJs Apyrux ob6sactei Hayku (dusuka,
SHepreTHKa, Jla3epHble TEXHOJIOTHM), B peasbHOMU
J)KM3HU (TexHHMKa, OKpy»Karoljasgs 06CTaHOBKA) .
JloKa3pIBaTh yTBEpXK/JeHHs, CBsI3aHHble C MpOeK-
nuel NpsMOM Ha IJIOCKOCTb, HeNepHneHJUKYJIsap-
HY!0 K 3TOM NpsIMOH .

JloKa3bIBaTh TeopeMy O TPEX NepleHJUKYyIspax U
TeopeMy 0OpaTHYIO TeopeMe O TPEX NeprneHAuKy.is-
pax.

IloyyaTs mpejcTaBJeHHe 06 OPTOTOHAJIbHOM NpO-
eKTHPOBaHUH .

Jloka3pIBaTh TeopeMy O NPOEKLHUH TOYKH Ha Hps-
MYIO .

PemaThb cTepeoMeTpuyecKkHle 3a/ayM, CBA3aHHbIe C
HepreHAUKYJIAPHOCTbIO NPAMON U IJIOCKOCTH .
Pemate npukjazHble 3a/ayM, CBsA3aHHble C Ha-
XOXJEeHHEM IeOMeTPUYECKUX BEJIMYMH .

PemaTte crepeomeTpuyeckre 3aJja4d, CBA3aHHbIE C
NprYMeHEeHHEM TeopeMbl O TPEX NepHeHAUKYJIApaX,
HaxOXJeHUEeM pPaCCTOSIHUH, INOCTPOEHHEM IpOeK-
WM .

CpaBHUBaTh U aHAJIU3MPOBaTh YTBEpPXKJEHUA C Iie-
JIbI0 BBISIBJIEHUS] JIOTUYECKM KOPPEKTHBIX M HEKOp-
PEKTHBIX PacCyX/JIeHUH .

AHa/nuM3upoBaTh M MOJeJUPOBATh Ha fA3bIKE Ieo-
MeTPUM peasibHble CHUTyalllM, CBS3aHHble C Iep-
NEeHAUKYJIAPHOCTBIO NMPSAMOM M IJIOCKOCTH; HCCJIe-
AOBaTh IIOCTPOEHHBbIE MOJEIH, B TOM YMCIE U C
HCII0JIb30BaHUEM anmnapara ajare6pbl




IIpooonocenue

HasBaHue
pa3gena (Tembl) Kypca
(xosIM4ecTBO 4acoB)

OcHOBHOEe coAaepKaHUe

OCHOBHBIE BU/bI AeATeJIbHOCTU yJyalmuxcs

Yriibl ¥ pacCTOSAHUA
(16 1)

[loBTOpeHuUe: yroa Mexzay MpsMbI-
MH Ha IJIOCKOCTH, TDUTOHOMETPHUS B
MIPOM3BOJIbHOM TpPEYToJIbHUKE, Teo-
peMa KOCUHYCOB.

[loBTOpEHHE: YO MeXJy CKpellu-
BalOLMMHUCA IMPAMBIMU B MPOCTPaH-
CTBeE . FeOMeTpI/I‘{eCKI/Ie MeTOoAbl BbI-
YUCJEHUA yTIJja MeXJy NpsAMbIMU B
MHOTI'OTPaHHUKaX .

JlByrpaHHbIi yros. CBOMCTBO JU-
HeWHBIX YTJIOB [IByIPaHHOTO yTJa .
[leprieHAUKYISIpHblE IJIOCKOCTH .

CBoiicTBa B3auMMHO IepIEHAUKY-
JIAPHBIX IJIOCKOCTeN . [IpusHak nep-
MeHAUKYJIAPHOCTHU IJIOCKOCTeH;

TeopeMa O TMpPsAMOH IepeceyeHUs
JIBYX IJIOCKOCTEH IepHeHJUKYJIsAp-
HBIX TPeTbel IMJIOCKOCTH .
[IpsAMOYTOJIBHBINA NapaJiiesenuies;
Ky0; U3MepeHHus], CBOHCTBa NIPsAMOY-
roJIbHOTO MapaJsuiesenunesa . Teope-
Ma O JAHaroHa/ i NPSIMOYTOJILHOTO
rnapasijiesienunesia U cielcTBUE U3
Heeé.

AKTya/IM3upoBaTh GaKThl U METO/IbI JIAaHHUMe-
TPUH, peJIEBaHTHbIE TEME, IPOBOJAUTD aHAJIOTHH .
dopmyaupoBaTh onpejesieHUe ABYrPaHHOIO yrIJa.
JloKa3bIBaTh CBOWCTBO pPaBEHCTBA BCeX JIMHEWHBIX
yIJIOB JIByrPAHHOIO yrJia.

KnaccudpumupoBaTts JByrpaHHble YIJibl B 3aBUCH-
MOCTH OT UX I'PaJlyCHOH Mephl.

dopmy/iMpoBaTh onpe/ie/ieHHue B3aUMHO NepIieH-
JUKYJISIPHBIX IJIOCKOCTEH .

Jloka3pIBaTh TeopeMy O NpU3HaKe MepHeHHUKY-
JIIPHOCTH JABYX IJIOCKOCTEH .

dopmMy/iMpoBaTh CcieACcTBUe (U3 MpHU3HAKA) O Mep-
NEeHAUKYJIAPHOCTH IJIOCKOCTH, KOTOpasi NepreH/iu-
KyJIsipHa NPSMOM, 110 KOTOPOU IepeceKalTca [Be
IJIOCKOCTH, 3TH IJIOCKOCTSAM .

Jloka3eIBaTh yTBepXJEeHUSA O ero CBOMCTBAX; TeO-
peMy U CJeCTBHMe M3 Heé€ 0 JUaroHaJsaxX NpsAMOYy-
roJIbHOTO HapaJijiesienunesa.

PemaTth crepeomeTpuyecKkre 33Jja4d, CBA3aHHbIE C
NepIeHAUKYJIIPHOCTb NPSAMBIX M IJIOCKOCTEH, Hc-
NoJIb3ys MJIaHUMeTpHUYecKue GaKTbl U METO/bI .
IIpoBOAUTL JIOTMYECKH KOpPpPEeKTHbIe [0Ka3aTeJb-
Hble PACCY>KJeHHUs NMpPH pelleHUH reoMeTpHUYeCKUX
3a/Jlay, CBSA3AHHBIX C MEPIEeHJUKYJSPHOCTBIO IJIO-
CKOCTEeH .




CTtepeoMeTpuyeckre W NPUKJIAJHbIE
3a/a4y, CBsI3aHHble CO B3aWMHbIM
pacrnoJio’)keHMeM MpsSMbIX U MJIOCKO-
CTH.

[loBTOpEHUE: CKpeluBaolecs
NpsIMble, NapaJjijiesbHble JI0CKOCTH
B CTaH/apTHBIX MHOTOTPaHHUKAX .
[lapa nmapasiieibHbIX JIOCKOCTEHN
Ha CKpelNBalolUXCs NPSIMBIX, pac-
CTOAAHUE MEXY CKpelUMBarIlIuMHU-
CA NpAMBIMU B NPOCThIX CUTyallU-
Aax.

OnyckaHue NeplneHAUKYJIAPOB, Bbl-
YUCJIeHWe PACCTOAHUN OT TOYKH /10
TOYKH; MPSIMOU; IJIOCKOCTH .
Bblunc/ieHUMe pacCTOSAHUH — Mexay
CKpeIMBAILUMHUCA  NPAMBIMH  C
[IOMOILbI0 NepNeHAUKYJIAPHON II0-
CKOCTH .

TpéxrpaHHbld yroJs, HepaBeHCTBA
JUISl TPEXTPaHHbIX YIJIOB.

Teopema [ludaropa, TeopeMbl KOCH-
HYCOB M CHHYCOB JJIfl TPEXI'PAaHHOTO
yria . 3jieMeHTbl cheprUyecKol reo-
MeTpHUHU: reofie3audecKue JHUHUM Ha
3emie

AHaJIPI3PIPOBaTb U MOJEe/IMPOBATh Ha fA3bIKE Ieo-
METpHUH peaJibHble CUTyalllH, CBA3aHHbIE C IIep-
NeHAUKYJAPHOCTbIO NMPAMBIX U IJIOCKOCTEM .
HUccnegoBaTth MNOCTpOEeHHble MOJeJId, B TOM 4HCJ/Ie
" C MCIIOJIb30OBAaHUWEM allllapaTa a.}'[l"erbI .

PemaTtsb NpUKJJIaJHbIEe 3aJa4H, CBA3aHHbIE C Ha-
XOXaAeHrueM reoMeTpuieCKux BeJIMYUuH

MHoOrorpaHHUKHU
(7 4)

CucremMaTtusdanusi 3HaHHUH: MHoOro-
FPAaHHUK U €ero ajeMeHTHI . [lupamu-
Aa . Bugbl nupamup . IlpaBusibHas
nUpaMuza .

PaGoTaTh c y4eGHUKOM: 33/laBaTh BOIPOCHI, Jie-
JIaTb 3aMe4aHHs, KOMMEHTapHH .
AHaM3upoBaTh pellleHHe 33Ja4H .




IIpooonocenue
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OCHOBHBIE BU/bI AeATeJIbHOCTU yJyalmuxcs

[Ipusma [IlpaMad ¥ Hak/JIOHHaA
MPU3MBI [IlpaBuibHasg mnpu3Ma
[IpaAMo#l mnapaJiesienunef, NpsMoy-
roJIbHBIYA NapaJsuiesenunef;, Ky6 .
BeinykJible MHOTOTpaHHUKH . Teope-
Ma OJisepa . [lpaBuibHBIE U TOJY-
NpaBUJIbHbIEe MHOTOTPAaHHUKH

PucoBarTh BbINMYK/Ible MHOTOTPAaHHUKU C 3a/JJaHHbI-
MU CBOMCTBaMHU; BOCCTaHaBJIMBAaTbh OOI[MU BUJ] BbI-
MYKJIOTO MHOTOIPaHHHMKA MO JBYM €ro MPOEKI[USAM .
JloKa3bIBaTh CBOMCTBA BBINYKJIOTO MHOTOTPAaHHUKA .
PucoBaTh BbINyKJIble MHOTOTPAaHHUKH C pa3HOH
alJIepoBOM XapaKTepUCTUKOH; HcCCAef0BaTh BO3-
MOXXHOCTH IOJIyYeHUs1 pe3yJsbTaTa NPU BapbUpOBa-
HUU JIaHHBIX .

JloKa3pIBaTh CBOMCTBA IPaBWJIbHBIX MHOTOrpaH-
HUKOB . I[llaHMpoOBaTh NOCTPOeHHE NPaBUJIbHBIX
MHOTOTPAaHHUKOB Ha IOBEPXHOCTAX J[APYrux mpa-
BUJIbHBIX MHOTOI'PAaHHUKOB

BekTophl
B IPOCTPaHCTBE
(13 4)

[IoHATHE BeKTOpa Ha IVIOCKOCTH U B
IIPOCTPaHCTBE .

CyMMa M pa3HOCTb BEKTOpPOB, Ipa-
BHJIO MapaJijieienuiie/ia, yMHOXe-
HHe BEKTOPA Ha YHCJIO, PAa3JI0KEeHNe
BEKTOpa 110 6a3ucy TPéX BEKTOPOB,
He JieXKallluX B OJJHOM IJIOCKOCTH .
CkasspHOEe MpOoH3BeJieHUe, BbIYUC-
JIeHUe yIJjla MeX/Jy BeKTOpaMH B
MIPOCTPAHCTBE .

[IpocTeliive 3a4a4u ¢ BEKTOpaMH

AxTyanmsupoBartb GpaKTbl U METO/bI IITAHUMe-
TPHUH, peJIeBaHTHbIE TEME, IPOBOAUTD aHAJIOTHH .
OnepupoBaTh NOHATHUAMHU: BEKTOP Ha IJIOCKOCTH U
B IIPOCTPAHCTBE; KOMILJIaHApHbIe BEKTOPHI . [IpuBo-
JUTb NpUMepbl PU3NUeCKUX BEKTOPHBIX BEJIMYHH .
OcBauBaTh IIpaBuUJia BbINOJHEHUSA AEUCTBUHN CJI0-
J)KeHUsI ¥ BBIYUTAHUSI BEKTOPOB, YMHOXXEeHUS BeK-
TOpa Ha YUCIIO .

JloKka3bIBaTh MPHU3HAK KOMILJIAHAPHOCTH TPEX BeK-
TOPOB.

JloKa3bIBaTb TeopeMy O Pa3JIOKEHUU JII060r0 BeK-
TOopa MO TPEM JAaHHbIM HEKOMIJIAHAPHBIM BEKTO-
pam.




JBHKeHUs
(54)

JlBrxkeHuss nmpoctpaHctBa . Oto6pa-
)KeHUsi . /JIBW)KeHUsT W PaBEeHCTBO
uryp . O6umue cBoMHcCTBa JABHXKe-
HUU . BuJbl ABMXKeHUN: Napasjiesib-
HbIH NepeHoC, LleHTpabHasA CHMMe-
TpuUs, 3epKajbHasgi CUMMETPHs, IO-
BOpOT BOKpYT NPSIMOU .
[Ipeo6pasoBanusa nojobus . [Ipsmas
u chepa dusepa.

FeoMeTpHUUYeCcKHe 33/aud Ha NpUMe-
HeHHe OBUXXEeHUd

IIpUMeHSATb NpaBUJia BBINOJHEHUS JEWCTBUH cJIo-
J)KEHUS1 U BBIYMTAHUS BEKTOPOB, YMHOXXEHHUs BeK-
TOpa Ha YMCJIO NPU pELIeHUH 33a/ad .

HaxoauTb KOOpAWHAThI BEKTOpPa B JJAHHOM 6asuce
U CTPOUTb BEKTOP 10 €ro KOOpJUHATAM .
BCOMHUTB OlpejiesieHHe CKaJIIPHOI'O0 YMHOXEHHUSI
Y ero CBOMCTBA . BbIYHCJAATH C NMOMOILIBI CKaJIsAp-
HOTO YMHOXEHUS [JIMHBI BEKTOPOB, YIJIbI MEXAY
HUMHM, YCTaHABJMBAaThb MEPHEHIUKYJISIPHOCTb BEK-
TOpOB.

AHa/IM3UPOBATh U MOJEJUPOBATBH Ha SI3bIKE I'eo-
MEeTpUU peasIbHble CHUTyalluH, CBA3aHHbIE C Cl)I/ISI/I-
YeCKHMMHU BEKTOPHBIMH BEJIMYHUHAMMU .
Hcnosib30BaTh NpU pellleHUWH 33Jja4, CBA3AaHHBIX C
BEKTOpPaMH B IPOCTPAHCTBe, IJIAHUMeTpHUYecKue
$aKTbl U METO/BI .

CBOGOAHO ONEepUPOBATh NMOHATHUAMM: OTOGpaxe-
HUe IPOCTPaHCTBAa Ha cebs, JBMXKEHHe IPOCTpaH-
CTBa; LieHTpaJibHasd, oceBas U 3epKaJibHasg CHMMe-
TPHH, Napa/lJleJibHbIH IIepeHOC; PAaBEHCTBO U I0J0-
6ue duryp.

Jloka3bIBaTh YTBEPXKJEHUSA O TOM, YTO LieHTpPasb-
Hasd, oceBasg M 3epKaJbHasd CUMMETPHHM, MNapas-
JIeJIbHBIM NepeHOoC SABJAITCA ABIWXKEHUAMU . BbI-
MOJIHATH NPe0o6pa3oBaHUs MOA00UA .
OnepupoBaTh NMOHATHUSMM: INpsiMast U chepa -
Jepa.

PemaTb reomMeTpuyeckre 3aZja4d C MCNOJIb30BaHHU-
eM JBWXXEHHH .

Hcnosib30oBaTh NpH pelleHUd 33aJay JABHIKEHUS
NPOCTPAHCTBA U UX CBOMCTBA.




IIpooonocenue

HasBaHue
pa3gena (Tembl) Kypca
(xosIM4ecTBO 4acoB)

OcHOBHOEe coAaepKaHUe

OCHOBHBIE BU/bI AeATeJIbHOCTU yJyaluxcs

CpaBHHUBATh 1 aHA/IU3UPOBATb YTBEPXK/EHHUS C Lie-
JIBIO BBISIBJIEHUS JIOTUYECKU KOPPEKTHBIX U HEKOP-
PEKTHBIX PacCy>KJeHUH .

HccnepoBaTh NMOCTPOEHHbIE MOJEJIH .
Hcnoab30BaTh BMPpoBbIE pecypchl

11 knacc (He MeHee 105 v)

HasBanwue
pa3saena (Temsbl) Kypca
(xoIM4ecTBO 4acoB)

OcHOBHOeE cojaepiKaHue

OcHOBHbBIE BH/JBI AeATEIbHOCTU yJamuxcsa

AHanuTH4YecKas
reoMeTpus
(15 4)

[loBTOpeHHe: KOOPAMHATHI BeKTOpa
Ha IUVIOCKOCTM M B IIPOCTPAHCTBe,
CKaJIIpHOEe IpOM3BeJleHHe BEeKTO-
pOB, BbIYHCJIEHHE YIJa MEeXAY BeK-
TOpaMH B IPOCTPAHCTBE . YpaBHe-
HUe I[psAMOM, MpoxXojsdlled 4epes
JiB€ TOYKH .

YpaBHeHHe MJIOCKOCTH, HOpMaJib,
ypaBHEHHE IJIOCKOCTH B OTPe3Kax
BekTopHoe npousBefeHue . JIuHen-
Hble HEpPaBEHCTBA, JMHEHHOE MPo-
rpaMMHpOBaHHE

AKTyanusupoBaTh GaKTbl U METO/AbI IJIAHUMe-
TPUH, peJieBaHTHbIE TeMe, IPOBOJUTD aHAJIOTHH .
CBOAMUTD JIeHCTBHUS C BEKTOPAMU K aHAJIOTMYHbBIM
JeHCTBUSM C UX KOOPJHUHATAMHU .

BCIIOMHUTB ONpejie/ieHHe CKIAPHOTO0 YMHOXeHUSs
Y ero CBOMCTBA . BBIUMCIAATH C MOMOIIBIO CKassp-
HOTO YMHOXX€HUsl JJINHbl BEKTOPOB, YIJbl MEXAY
HUMH, YCTaHaBJUBaTb IMePIeHAUKYISIPHOCTb BeK-
TOPOB.

BBIBOAMTB ypaBHEHHe IJIOCKOCTU U GOpMyJIy pac-
CTOSIHUSI OT TOYKH [JI0 TJIOCKOCTH .




AHanuTUYEeCKHEe MeTOJbl pacyéTa
yrja MeXAy NpsMbIMU W IJIO0CKO-
CTSIMU B MHOrOrpaHHUKax . Popmy-
Jla pacCTOSIHUA OT TOYKH [0 IJIOCKO-
CTHU B KOOp/IMHATAX .

Haxox/ieHue pacCTOSSHUM OT TOYKHU
J10 TIJIOCKOCTHU B Ky6e Y paBUJIbHOU
nupamuze

PemaTh 33/1a4y, coyeTass KOOPJAUHATHBIA U BEKTOP-
HBI METO/IbI .

IIpoBOAUTH JIOTUYECKU KOPPEKTHbIE AOKa3aTeJib-
HbIe PacCyKAeHUs NIPU pellleHUU IeoMeTPUIECKUX
33/lad Ha MpUMeHeHWEe BEKTOPHO-KOOPJUHATHOTO
MeTo/ia .

AHa/IM3UpPOBATh U MOJE/JIMPOBATh Ha SI3bIKe I'eo-
METPHUU peasibHble CUTYal[UU, CBI3aHHbIe BEKTOpa-
MU U KOOPJUHATAMH .

HccaepoBaTh NOCTpOEHHbIE MOJIEIM, B TOM YHCJE
U C MCIIOJIb30BaHUEM almapaTa ajarebpsl .
Hcnosib30BaTh KOMIIbIOTEPHBbIE MPOTPAMMBI .
3HAKOMMTbCS C UCTOPUEH pa3BUTHSI MaTeMaTHKHU

IloBTOpEHME,
060061IEeH1e

M cUCTeMaTu3anus
3HAHMUH

(15 yacoB)

CeyeHUs] MHOTOTPAaHHUKOB: CTaH-
JapTHble MHOTOTPAaHHUKH, METOJ,
cJIe[loB, CTaHJAPTHBIE IJIOCKOCTH,
rnepece4yeHUsi MNPSMBIX U ILJIOCKO-
cren

[TapanienbHble NpsAIMbIe U MJIOCKO-
CTU: apaJijieJibHble CeYeHUs, pac-
4ET OTHOILIEHUH, YTJIbl MEXAY CKpe-
LIMBAIOIMMUCS MPAMBIMHA
[lepneHAUKYNASApHBIE TOpsIMblEe U
IIJIOCKOCTH: CTaHAApPTHBIE Mapbl
MepHeHUKYASIPHBIX IJIOCKOCTEeH U
MPSMbIX, CHMMETPUH MHOTOTpaH-
HHUKOB, TeopeMa O TPEX MepreH -
KyJisipax, BEIYUCJAEHHUs IJUH B MHO-
rorpaHHUKax

CTpouTh ceyeHUd .

PemaThb cTepeoMeTpuyeckHe 3aJayd Ha J0Kasa-
TeJbCTBO MaTeMaTH4YeCKHUX OTHOILNEeHHH, Haxox/e-
HHUe reoMeTPHUYEeCKHX BeJUYMUH (JAJIMH, YIJIOB, ILIO-
maze, 06 bEMOB) .

Hcnosb30BaTh NpPU pelleHWH CTepeoMeTpHUYeCcKHX
3aJla4y MJIaHUMeTpudeckue GaKTbl U METOAbI .
IIpoBOAUTE JIOrMYECKH KOPPEKTHbIE J[0Ka3aTeJlb-
Hble PACCyX[leHUs INpPHU pelleHHUH CTepeoMeTpuye-
CKHX 3a/ad .

CpaBHUBaATh U aHAJIM3UPOBaThb peasibHble CUTYa-
IIM1 U BBIABJIATb BO3MOXKHOCTb €€ MOJIeJTMPOBaHUS
Ha sI3bIKe TeOMEeTpHH .

Mopae/MpoBaTh peajbHYI0 CHUTYallMI0 Ha S3bIKe
reoMeTpuu M HMCCJeL0BaTh IOCTPOEHHbIE MOJENH,
B TOM 4YHCJIe U C UCIOJIb30BaHUEM almapara ajre-
OpHI .




IIpooonocenue

HasBaHue
pa3gena (Tembl) Kypca
(xosIM4ecTBO 4acoB)

OcHOBHOEe coAaepKaHUe

OCHOBHBIE BU/bI AeATeJIbHOCTU yJyaluxcs

[loBTOpEeHUe: TIJIOIIAAW MHOTOY-
rOJIbHUKOB, GOpPMYyJIbl JJisI TLIOIIA-
nel, coobparkeHHs NoI06Us .
[lnomaau ceyeHUU MHOTOTpPaHHMU-
KOB: IUIOII3/IU MMOBEPXHOCTEH, pas-
pe3aHusi Ha 4YacTH, COOGpa’KeHUsI
noao6us

HUcnosib30BaTh KOMIIbIOTEpPHbIE NTPpOrpaMMbl IPpHU
peunieHuu 3aga4d

06BéM

MHOTOrpaHHUKa
(17 4)

06béM Tesia . O6bEM NPSIMOYTOJIBHO-
ro mnapajiesnenunesa . 3agayd o6
yZIBOEHUH Ky6a, 0 KBaJpaType Ky0a;
0 TPUCEKLHUHU yrIJa.
CTrepeoMeTpHyecKue 3a/aydH, CBf-
3aHHbIE C 06'bEMOM IPSMOYI'OJIbHO-
ro napasuiesjenuneza .

[IpukiajiHble 3a/ayM, CBA3aHHbIE C
BbIYHCJIEHUEM 0GBbEMa MPSAMOYI0Jib-
HOI'0 NapaJijiesenunesa .

O6BbEM NPSAMOU MPU3MBI .
CrepeoMeTpuyecKre 3aJja4yH, CBs-
3aHHbBIE C BbIYHCJIEHHEM 06bEMOB
npssMoy npusmel . [IpukiagHble 3a-
Jlayl, CBsI3aHHbIe C 0G'bEMOM Ips-
MOM MPU3MBI .

CBOGOAHO ONepUpPOBaATh NOHATHUAMM: 06BEM TeJa,
06bEM NPSMOYTOJILHOIO Mapasiiesenynesa .
®dopMy/IMpOBaTh OCHOBHbIE CBOMCTBA 06'HEMOB .
JloKka3bIBaTh TeopeMy 06 06'béMe MPSIMOYTOJbHOTO
napaJsijiesieliunesa, cJelCTBUA U3 Heé.

Pa3spe3aTbh MHOrOrpaHHUKY, IepeKIabIBaTh Ya-
CTH.

PemaTh cTepeoMeTpHUyecKHe 3aJauM, CBSI3aHHbIE C
BBIYMC/IEHHEM 00bEéMa INpPsSMOYTOJIBHOIO Iapasie-
JIeNUIesa, MpU3MbI .

CpaBHUBATh U aHAJIMU3MPOBAThb YTBEPXKAEHUS C Le-
JIbI0 BBISIBJIEHUS] JIOTHYECKU KOPPEKTHBIX U HEKOp-
PEKTHBIX PACCyAEHUH .

AHa/IM3UpoOBaTh M MOJE/JIMPOBATh Ha sI3bIKE Teo-
MeTPpUU peasibHble CUTYallUH, CBSI3aHHbIE C 00'bE-
MOM NPSIMOYTOJILHOTO Mapasljeelunesia, IpU3MBbl,
NUPaMUJBI .




BbluncsieHHe 0O6bEMOB TeJsl C MOMO-
b0 OMNpeJeéHHOTO0 MHTerpasaa
O6bEéM HaAK/JIOHHOM MNpPU3MbI, NHUpa-
MU/bI .

dopmysia 06bEMa nupaMubl . OTHO-
LIeHHe 06'beMOB MUPAMUJ, C OOIIUM
YTJIOM .

CtepeoMeTpHyecKde 3ajJlayd, CBs-
3aHHbIe C O0O0BbEMAMM HAKJIOHHOU
[IPYU3MbI, TUPAMU/BI .

[MpuknagHbie 33/1a4u 110 TeMe «O6b-
EéMBbI TeJI», CBI3aHHble C 06'bEMOM
HaKJIOHHOW NMPU3Mbl, MUPAMU/IBI .
[IlpumeHeHue 06BEMOB . Brruucie-
HHUE PaCCTOSIHUSA 0 IJIOCKOCTH

HcciepoBaTh NOCTpOEHHbIE MOJIe/IM, B TOM YMCJe
Y C HCIOJIb30BaHMEM alllapaTa ajarebpsbl.
BBIBOAMTB OCHOBHYIO MHTETrpajibHy10 GOpMyJ1y JJis
BbIUMC/IEHUS] 0O'bEMOB TeJl.

Jloka3bIBaTh TeopeMy 06 00'bEMe HAKJIOHHOU MpU-
3Mbl Ha IIpUMepe TPeyroJibHOW NMPU3MbI U JJIs IPO-
WM3BOJIbHON NMPU3MBI .

JloKa3bIBaTh TeopeMy: 06 06bEMe MUpaMuabl, Gpop-
MyJIMpOBaTh CJeACTBUS U3 Hee: 06bEM yCeuéHHOU
nupaMmuzbl . BeiBoAuTh GopMysy A/ BbIYHUCIEHUS
006'bEMOB yCEYEHHON NMUPAMU/IBI

TeJia BpaleHus
(24 4)

HuanHapudeckass MOBEPXHOCTb, 00-
pasymwoiye LNUJIMHAPUYECKOH I0-
BEPXHOCTH .

Uuaunzap . [lpaMol KpyroBod LH-
auHgp . [iowmass NOBEPXHOCTH LU-
JIMHJpA .

KoHudeckass NoBepXHOCTb, 06pasy-
IolMe KOHHUYECKOM MOBEPXHOCTHU
Konyc . CedyeHue KOHyca IJIOCKO-
CTbIO, Mapa/lJIeJIbHOM IJIOCKOCTH OC-
HOBaHUSA . YcedéHHbIM KOHycC . U30-
OpakeHHE KOHYCOB M YyCe4YEHHBIX
KOHYCOB .

[lnomasb GOKOBOM MOBEPXHOCTHU U
ITOJTHOH MOBEPXHOCTH KOHYCa .

CB0GOJHO ONepUpOBaTh MOHATHAMM: LWIMHJApUYe-
CKasg IOBEPXHOCTb, UUJAUHAP . HM3y4yaTh cnoco6bl
NOJIydeHUs LMJIMHJPUYECKOHM MOBEPXHOCTH, LH-
JIMHJpA .

H3o06pakaTh LIUWJIMHJP U €ro CeYeHHs MJIOCKOCTBIO .
CBOGOAHO ONEepUPOBaTh NOHATHAMMU: KOHHYECKas
MOBEPXHOCTb, KOHYC, YCeYEHHBbIH KOHycC . M3yuaTh
Croco6bl MOJIy4eHHs KOHHUYECKOM IOBEpPXHOCTH,
KOHyca .

H306pakaTh KOHYC U €ro ce4eHHs IJIOCKOCTBIO,
MpoXOoJslel Yyepes oCh, U MJIOCKOCThIO, NepIeH/1-
KyJIAPHOHM K OCH .

BpIBOAMTB GOPMYJIBI /1T BBIYMCIEHHUS GOKOBOH U
MOJTHOM NOBEPXHOCTEHN TeJs BpalLleHUH .
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OCHOBHBIE BU/bI AeATeJIbHOCTU yJyaluxcs

CTepeoMeTpHYecKre 3alaud Ha J0-
Ka3aTeJbCTBO U BBbIUMCJIEHHUE, IIO0-
CTPOEHHEM CeYeHUU IUJIMUHAPA, KO-
Hyca.

[IpuksafiHble 3a/ia4M, CBSI3aHHbIE C
MUJIUHAPOM .

Cdepa u map.

[lepeceyenue cdepbl U 1Wapa c IJIO-
ckocTblo . Kacanue mapa u cepsnl
IJIOCKOCThIO . Buj u nsobpaxeHue
uiapa.

YpaBHeHUe cdephl .
pblI U eé yacTeu.
CumMeTpusa chepsl U Lapa .
CrepeoMeTpHYecKHe 3aJjla4y Ha J10-
Ka3aTesJbCTBO U BbIYUCJIEHUE, CBS-
3aHHbIe co cdepoil U LAapoM, Io-
CTPOEHHMEM HX CeYeHHUH IJIOCKO-
CTBIO .

[IpukiaZHble 331241, CBSA3aHHbIE
co chepoil u mapom.

[loBTOpEeHHE: OKPY>KHOCTb Ha IIJIO-
CKOCTH, BBIYHCJIEHHS B OKPYXKHO-
CTH, CTaHJAPTHBIE NMOA00UA

[lnomanb che-

PemaTh cTepeoMeTpuuyeckue 33/a4y, CBsSI3aHHbIE C
TeJlaMU BpallleHHUs], HaXOXJAeHUueM IUIoIagu GOKo-
BOM M MNOJIHOM NOBEPXHOCTH, NOCTPOEHUEM cede-
HUH .

Hcnosb3oBaTh Npu pelleHUU 33/ad MJIaHUMeTpU-
yeckue GaKThl U METO/IbI .

CpaBHHUBATh U AaHAJIM3UPOBATh YTBEPXKJEHUS C Iie-
JIbIO BbISIBJIEHUS JIOTUYECKU KOPPEKTHBIX U HeKop-
PEKTHBIX PacCy>KJeHUH .

AHa/nM3UpoOBaTh U MOJE/JIMPOBaTh Ha f3blKe Ieo-
MeTpUHU peasibHble CUTYalMH, CBA3aHHblE C KOHY-
COM U LIMJIMHJIPOM .

HccaepoBaThb N0CTpOEHHbIE MOJE/IM, B TOM 4HC/Ie
Y C MCN0JIb30BaHKEM alllapaTa ajre6pbl
AxTya/mmsupoBaTb GaKThl U METO/ bl NJIaHUMe-
TPUH, peJieBaHTHblE TeMe, IPOBOJMTh aHA/IOTHH .
CB0OGOAHO ONlEPHPOBATh NOHATUAMM: chepa U 1ap,
LEHTp, pafuyc, AuamMeTp cdeprl U Hapa.
HccaepoBaTh B3aMMHOE pacroJioxeHne cdepbl U
IIJIOCKOCTH .

dopmysMpoBaTh onpesiesieHHe KacaTeJbHOU IJ10-
CKOCTH K cdepe.

Jloka3bIBaTh TeopeMbl O CBOHCTBE M NPHU3HAKe Ka-
caTeJIbHON MJIOCKOCTH .

BbiBoaUTh GopMysy /11 BBIYUCJIEHUS IJIOIALH
chepnl uepe3 paauyc chepsbl.




PazinuHble KOMOUHAIIUU TeJ Bpa-
LIEHUSI U MHOTOTPAaHHHUKOB .

3azauu o TeMe «TeJsia U TOBEPXHO-
CTU BpallleHUusI»

PemaTb cTepeoMeTpUYeCKHE 33Jlayd, CBSI3aHHbIE
co chepoil U 1IAPOM, HAXOXKJAEHUEM Iouaau che-
pbl U eé yacTel, MocTpoeHHeM cedeHUN chepbl U
mapa.

AHa/IM3UpPOBaTh U MO/JE/JMPOBATh Ha fI3bIKE I'E€0-
METPHUHU peaslbHble CUTYallH, CBsI3aHHbIE C IIApOM
u chepoii.

PemaThb npocTble 33/1a4l, B KOTOPbIX GUTYPUPYIOT
KOMOUWHALMY TeJ BpallleHUsI © MHOIOTPaHHUKOB .
Hcnosib30BaTh NpU pelleHruy 33/1a4, CBI3aHHbIX CO
cdepoii u mapom, IaHuMeTpudeckue GpakTbl U
MEeTO/bI .

PemaThb cTepeoMeTpUYECKHE 33/1a4H, CBSI3aHHbBIE C
TeJlaMHU BpallleHHs], TOCTPOeHUEM CeYeHUU TeJs Bpa-
IIeHUs, C KOMOMHALUSAMU TeJsl BpalleHUs U MHOTO-
rPaHHUKOB.

IIpoBOAUTEL JIOTHUYECKU KOpPpPEKTHbIe Jl0Ka3aTesb-
Hble pacCyXZileHUsl NpPU pelIeHHU TeoMeTPUYeCKUX
3a/a4, CBA3AaHHBIX C MEePHEHJUKYJISIPHOCTBIO ILJIO-
CKOCTEeH .

AHanu3upoBaTh U MOJe/IMPOBATh Ha sA3bIKe reo-
MeTpPUHM peasibHble CUTYyalHH, CBSI3aHHbIe C MHOTO-
rpaHHUKAMU .

HccnepoBaTh nocTpoeHHble MOJE/IN, B TOM 4YHCJIE
¥ C WCIIOJIb30BAaHWEM ammapara ajareGpbl

Inomaau
NMOBEPXHOCTH
U 06 bEMBI
KPYTJIBIX TeJI
(94)

06béM npuauHzapa. Teopema 06
06 bEMe MPAMOro IUJIUHJPA .
[Tnomasu 60KOBOM U IMOJHOM I10-
BEPXHOCTHU I[UJIMHJpA

CB0GOAHO ONepHpOBaTh MOHATUAMM: 00'BEM TeJa,
IJIOA/lb MOBEPXHOCTH .

®dopMy/IMpPOBaTh OCHOBHbBIE CBOMCTBA 06'HEMOB .
Jloka3bIBaTh TEOpPEMbI: 00 06 bEMeE IUIHHAPA; 06
06béMe KOHyca . BBIBOAUTb GOpMyJIbl [J1s1 BBIUKC-
JieHUs1 06'b€Ma YCEeYEHHOTO0 KOHYCa .
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OCHOBHBIE BU/bI AeATeJIbHOCTU yJyaluxcs

Beruucienve o6bEMOB Tesa C IOMO-
LIbI0 OIpEeJIeJIEHHOI0 HWHTerpasa
06 bEM KOHycCa.

[lromwaau 60KOBOW U IOJIHOM IIO-
BEPXHOCTH KOHYCa .
CTepeoMeTpuyeckue 3ajayM, CBd-
3aHHble C BbIYHUCJIEHHEM OOBEMOB
LUJIMHAPA, KOHYyCA .

[IpuknagHble 3aa4u 1o TeMe «O6bE-
MbI Y IJIOLA/IU IOBEPXHOCTEN TeJT .
0O6bEM 11apa U ILIApPOBOIro CEKTOpPA .
Teopema 06 06béMe wapa . [Lnomaap
cohepnl.

CTtepeoMeTpuyeckrde 3ajJavd, CBs-
3aHHble C BBIYHUC/IEHHEM OOGBEMOB
miapa, IIapoBOTO CerMeHTa, LIapo-
BOTO CEKTOpa.

[IpukiagHble 3aZjladdl MO  TeMe
«O6BbEMBI TeJs», CBA3aHHbIE C O6BE-
MOM IlIapa YU IJIOUAJbI0 cephl.
COoOTHOIIEHUST MEeX[Jy IUIOAASIMU
MOBEPXHOCTEH M 00bEMaMHU IMOJ06-
HBIX TeJ.

[lo06HBIE Tesla B MPOCTPAHCTBE .
M3MeHeHHe 06'bEMa NPU MOJOOUH .

HccnenoBaTh OCTPOEHHbIE MOJIE/IM, B TOM YHCJIE
Y C UCNOJIb30BAaHUEM annapara ajare6psbl .

3HaTh BO3MOXXHOCTHM pellleHUsl 33Jlad Ha MOCTpoe-
HUEe LMPKYJeM U JIMHEHKOW, O KJIacCHYecKUX He-
paspelrMbIX 3aa4ax .

CB0GOJHO OMepUpPOBaTh MOHSITUAMM: IIAPOBOU cer-
MEHT, IIIapOBOM CJIOH, IapOBOW CEKTOpP, OCHOBaHHE
M BbICOTA CerMeHTa, OCHOBaHME W BbICOTA LIapOBO-
ro cjiod.

BeiBoauTb GopMyJsibl JJis HaXOXKJeHHS O6BbEMOB
I1IapOBOTO CErMeHTa, IIAPOBOr0 CeKTOpa, MJoLaju
coepsnr.

Jloka3bIBaTh TeopeMy 06 0G'bEMe mIapa.

PemaTe cTepeomMeTpudecKkHe 3a/ayM, CBSA3aHHBIE C
06bEMOM 1lApa, MIAPOBOr0 CErMeHTa, LIapOBOIo
CeKTopa, oAbl chephl.

CpaBHUBATh 1 aHAa/IU3UPOBATh yTBEPKAEHUS C Lie-
JIBIO BbISIBJIEHUS JIOTHYECKH KOPPEKTHBIX U HEKOp-
PEKTHBIX PacCyKJAeHUH .

AHanu3upoBaTh U MOAE/UPOBATH Ha A3bIKE Ieo-
MEeTPUH peasibHble CUTYalMH, CBA3aHHbIE C OGBbE-
MOM Il1apa, IIapOBOI'0 CErMeHTa, IIapOBOT0O CEerMeH-
Ta, IJIOIA/IbI0 CHephI.

CB0O6O/JHO OmNepupOBaTh MOHATHUEM: IOJ0OHLIE Te-
Jla B IPOCTPAHCTBE .




CTepeoMeTpI/I‘{ECKI/Ie 3aa4u,

CBA-

3aHHbIe C BBIYMCJIEHHEM O6BEMOB

TeJ U IJIOIA el MOBEpXHOCTEN

BbIYUCAATB 06BEMBI TEJI C TOMOIIBIO ONpPeesIEHHO-
ro MHTErpaja.

PemiaTh crepeoMeTpuyeckue 3a/layM, CBSI3aHHbIE C
COOTHOLIEHUSIMU MEXJYy IUIOIAAsIMH IOBEPXHO-
cTed U 06 bEMaMHU MOAOGHBIX TeJI .

I[IpoBOAUTB JIOTMYECKU KOpPpPEKTHble AOKa3aTeJib-
HbI€ PacCyKAeHUs NIPU pellleHUU TeoMeTpUIeCKUX
33/1a4, CBSI3aHHBIX C BbIYHUCJIEHHEM OOBEMOB TeJ C
NOMOILbI0 ONpeJeJIEHHOTO MHTerpaJsa, HaX0oX/JeHH-
€M COOTHOLIEHUS MeXAy IJIOWAAsIMH I10BEPXHO-
cTed U 06'bEMaMU MOJOGHBIX TeJ .
AHa/IM3UpPOBaTh U MOJE/JMPOBATb Ha fI3bIKe Ieo-
MeTpUM peasibHble CUTYAllUM, CBsI3aHHble C O0OBE-
MaMH U NMOBEPXHOCTSMU TeJI, Ha J0Ka3aTeJbCTBO U
Ha HaxoX/ieHHe reoMeTpPHUYeCKUX BeJHUYUH

IloBTOpEHME,
060061IEeHN e

M cUCTeMaTHu3anus
3HAHMUH

(25 4)

O6o61arliee MOBTOPeHHE TMOHATHH

U MEeTOJO0B Kypca reoMeTpHuu

10-

11 KJIACCOB, cucTeMaTHu3aIus

3HAHUH .

Hcropus pasBUTHUA CTepeoOMeTPUHU
KaK HayKH U eé poJib B Pa3BUTHHU CO-
BpPeMEHHBbIX HH)XEHEPHBbIX U KOM-

NbIOTEPHBIX TEXHOJIOTUH

PemaTb crepeoMeTpUYecKHe 3aJadyd Ha Jo0Kasa-
TeJIbCTBO MaTeMaTUYeCKHWX OTHOLIEHHH, Haxox[e-
HUe TeOMeTPHYECKHUX BeJIMYHUH ([JIMH, YIJIOB, ILJIO-
maze, 06 bEMOB) .

Hcnosib30BaTh NMpPU pELIEHUU CTEPEOMETPHUYECKHUX
3aJla4y MJIaHUMeTpudeckrue GaKTbl U METO/bI .
I[IpOBOAUTH JIOTUYECKH KOPPEKTHbIE [I0Ka3aTeJb-
Hble PACCy’>K/IeHHsI NIPU pellleHUH CTepeoMeTpuye-
CKUX U IJIAHUMETPHUYECKHUX 3a/aY .

CpaBHUBaATh M aHA/JIM3UPOBATh peasibHble CUTYya-
MU U BBISIBJISATb BO3MOXXHOCTb €€ MOJIeJIMPOBaHHUs
Ha sI3bIKe TeOMEeTpPHH .

Moae/IMpoBaTh peasibHYI0 CUTYalHI0 Ha sI3bIKe reo-
METPUH U HMCCIAeA0BaTh I[OCTPOEHHbIE MO/JIE/H, B
TOM YHCJIE U C UCIOJIb30BAaHUEM alapaTta ajre6phl .
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Hcnosib30BaTh KOMIIBIOTEPHBIE IPOrPaMMbl IpPU
pelIeHUH 33/a4 .

INosyyaTh npeAcTaBJIeHUe 0 reOMeTPUH KaK O pas-
BUBalOILlelicl HayKe, MCCAeAyIOLel OKpY»Karolui
MHUD, CBA3aHHOM C peasibHbIMHU OGBEKTaMH, MOMO-
I‘aIOH.leﬁ pelnThb peasibHble »XHW3HEHHble CUTYyalluu
O pOJIM CTEPEOMETPUH B Pa3BUTHUH COBPEMEHHBIX
VMH)XeHEPHbIX U KOMIIbIOTEPHbIX TEXHOJIOTHUH




PABOYASA MPOrPAMMA YYEBHOIO KYPCA
«BEPOATHOCTb U CTATUCTUKA»

UEAN U3YHEHUA YHEBHOI O KYPCA

Y4ye6GHBI Kypc «BeposiITHOCTb U CTAaTUCTHKa» YIrJyGJEHHOIO
YPOBHSI SBJIIETCS MNpPOJOKEHMEM M pPa3BUTHEM OJHOUMEHHOTIO
y4eGHOro Kypca Yrjayb6JEHHOrO ypOBHS OCHOBHOHW wIKoJibl. Kypc
npejHa3HavyeH /i1 POPMUPOBAHUSA ¥ 00YUAIOLUXCSA CTAaTUCTHYECKOU
KyJAbTypbl U TIOHUMaHUSI PpPOJIM TEOPHUU BEPOSTHOCTEH Kak
MaTeMaTH4YeCKOro MHCTPYMEHTA [l U3yYeHHUs CAy4aWHbIX COOBITHH,
BeJIMYUH W mpoueccoB. [Ipy uH3ydyeHUM Kypca o06oramjarTcs
NpejCcTaBJeHUsl yYallMXcsdl 0 MeTolaX MCCAe0BaHUsT HU3MEHUYUBOTO
MHpa, pas3BUBAeTCsd IMOHMMaHHEe 3HAYMMOCTM U  OOLIHOCTHU
MaTeMaTHYeCKUX METOJI0B I03HAHUSA KaK HEeOTheMJEMOW 4YacTH
COBPEMEHHO-TO €CTECTBEHHOHAY4YHOI'0 MHUPOBO33pPEHUS .

ComeprkaHMe Kypca HalpaB/JeHO Ha 3akKpeljeHue 3HaHUH,
MOJIYYEHHBIX MPHU U3yYEHUU Kypca OCHOBHOM IIKOJIbI U HAa pa3BUTHUE
NpeACTaBJeHUNd O CAy4YaWHbIX BEJHWYMHAX U B3aUMOCBSA3AX MEXAY
HUMM Ha BaXHBIX I[IpUMepax, CIOKEeTbl KOTOPbIX INOYEpPNHYThl U3
OKpy»Kamwllero Mupa. B pesynbTaTe y o6ydaroLuxcad JOJKHO
cbopMupoBaTbCA NpeJcTaBJleHUe O HauboJsee ynoTpeOUTESbHbIX U
06IIMX MaTeMaTHYeCKUX MOJeJfAX, HCIO0JIb3yeMbIX JJIs ONHCaHUA
AHTPOINIOMETPUUYECKHUX U JleMorpadpUiecKUX BeJIMYKH, NOrpelHocTel
B pa3J/IMuHble poJia U3MEPEeHUAX, JJUTEeJbHOCTH 6e30TKa3HOU paboThl
TEeXHUYECKHUX YCTPOHCTB, XapaKTePUCTUK MaCCOBbIX SBJIEHUH U
IIpoLeccoB B o6uiecTBe.  Y4eGHBIM Kypc fAB/seTca 6a3oi a4
OCBOEHHUS] BepPOATHOCTHO-CTaTUCTUYECKHUX METOJI0B, HEeO0O6X0JHUMBbIX
CHeLMaJUCTaM He TOJbKO HH)XKEHEPHbIX CIeLlUaJbHOCTeH, HO Tak-
’)Ke COLMa/IbHBIX M IICUXOJIOTMYECKHX, IIOCKOJIbKY COBpeMeHHbIe
o61lecTBEHHble HAYKU B 3HAYMTEJbHOHW Mepe HCNOJIb3YIOT amnmnapart
aHa/M3a 6oJIbIIMX JAHHBIX . lleHTpasbHyI0 4YacTb Kypca 3aHUMaeT
o6Ccyx/JileHUe 3aKoHa 60J/IbIINX Yuces — QyHJaMeHTaJbHOro 3aKOHa
NIPUPO/IbL, UMEIOLIEero MaTeMaTU4ecKyo ¢popMasiu3anuio.

B cooTBeTCTBHMU C yKa3aHHbIMHM LeJSIMH B CTPYKType y4ebGHOro
Kypca «BeposITHOCTb U CTaTUCTHKa» CpeJHeH HIKOJbl Ha Yray6JéH-
HOM ypOBHEe BblJleJIeHbl OCHOBHble coOJepyKaTeJsbHble JIMHUU:
«CiyqaliHble COOBITUSI U BepOSATHOCTU» U «CiydaliHble BEJTHYHUHBI
M 3a-KOH GOJIBIINX YHUCE» .

[ToMUMO OCHOBHBIX JIMHUH B KypC BKJIIOUYEHBI 3JIEMEHTbI TEOPHHU
rpapoB M TEOpPUH MHOXKECTB, HeOOXOAUMBbIE [AJs TOJHOLEHHOIO
OCBOEHHMs] MaTepuasa [JaHHOrO y4eOHOro Kypca M CMEXHBIX
MaTeMaTHYeCKUX Y4eOGHbBIX KYpCOB.

ComepkaHnue JMHUM «CiygaliHble COOBITUS U BEPOSTHOCTH»
CAYXXUT  OCHOBOM  Jus  popMHpOBaHUS  MpeACTaBJIEHHH O
pacmpefieJleHUUM BEPOSITHOCTEH MeXJy 3HaYeHUSIMHU CAy4alHBIX



BEJIMYMH . BakHY10 4acTh B 3TOH coJlep>KaTeJbHON JIMHUM 3aHUMAET
H3y4YeHUe TeOMeTPHUUYEeCKOr0o W GUHOMHUAJIBHOIO pacnpejesieHUd H
3HAKOMCTBO C UX HENPEPBIBHBIMU aHAJIOTaMU — IOKa3aTeJbHbIM U
HOpMaJIbHbIM pacnpe/ie/leHUsIMH .

TeMbl, cBsi3aHHbIE C HENIPEPbIBHBIMU CJy4YalHbIMH BeJIMYUHAMU
U pacrnpejieJleHUsIMU, aKIeHTHPYIOT BHHMaHHe LIKOJbHUKOB Ha
ONMMCAaHMU U U3YUYEHUU CJAy4YalHBbIX SBJIEHUH C MOMOLIbIO
HelnpepbiBHbIX QyHKUUNA. OCHOBHOe BHUMaHUe yAaesdeTrcsa
[0Ka3aTeJIbHOMYH HOPMaJIbHOMY paclpe/ie/IeHUsIM.

B kypce mnpejiycMaTpUBaeTCsl 03HAaKOMUTE/bHOE HU3yYeHUe CBSA3U
MeX/Jy CJy4YalHbIMM BeJWYMHAMWU U OINHCAaHHEe 3TOW CBA3U C IO-
MOILbI0 KO3dPUIMEeHTa KOPpesSUM U ero BbIGOPOYHOTO aHasora .
3TU D2JIeMeHThl COJiep>KaHUsl pas3BUBAIOT TeMy «/luarpaMmsbl
paccerMBaHUsI», H3YYEHHYI0 B OCHOBHOM 1IKOJle, U BO MHOIOM
ONMUpAIOTCSAHA CBeleHHUS U3 KYPCOB alrebpbl U reOMeTpPHUH.

Emé oauvH a/1eMeHT cojep:KaHUs, KOTOpPbIM IpeAaJaraeTcs Ha
03HAKOMHUTEJbHOM ypOBHE — IIOCJIE0BATEJbHOCTh CJAy4alHBIX
HE3aBUCHMMbIX COOBITHHM, HACTyNawIMx B eJUHUIy BpEMEHHU.
O3HaKOMJIEHHE C pacnpejieleHueM BEPOSTHOCTEN KOJIMYEeCTBA TaKHUX
COOBITHH HOCHT pPa3BUBAIOIIUN XapaKTep U SIBJISETCH aKTyaJlbHBbIM
s OyAylMX — aGUTYpUEHTOB, TMOCTYNAKIIUX Ha  y4yeGHbIe
CHeLUaJbHOCTH,  CBA3aHHble C  OOLIeCTBEHHBIMH  HayKaMH,
IICUXO0JIOTUEN U yIIpaBJIeHHEM .

MECTO KYPCA B Y4EBHOM MJIAHE

B yye6bHOM m/1aHe Ha U3y4yeHHe ydebHOro Kypca «BeposaTHocTb
M CTAaTHUCTHKa» Ha yrjay6jE€HHOM ypoBHe OTBOAMUTCA 1 y4eGHBIN yac
B HeJleJII0 B TedeHHe KakAoro roja obydyeHus, Bcero 70 y4yeGHBIX
4acoB .

M/IAHUPYEMBIE MPEJAMETHBIE PE3Y/IbTATbI OCBOEHMS PABOYEN
MPOrPAMMbI
(N0 TOAAM OBYYEHMS)

OcBoeHne y4yeGHOro Kypca «BeposTHocTp W cTaTHCcTHKa»  Ha
ypPOBHe cpeJHero oo6uiero o6pa3oBaHUA JOKHO obecrneyuBaTh
JOCTH>XKEeHUe Cely0LHUX npeiMeTHBIX 06pa3oBaTebHbIX
pe3y/bTaToB:

10 Knacc

v CBOGOAHO ONepHUpOBaTh MOHATHUAMHU: rpad, MIOCKUN rpad,
CBA3HBIA rpad, nyTh B rpade, umenb, LUK, [JepeBO, CTeleHb
BEPLIMHBI, lepeBO CAYy4YaHHOro 3KCIIepUMEHTA .

v" CB060AHO ONepupoBaTh HNOHATHUSMU: cay4alHbIHA
3KCIlepuMeHT (OmbIT), CcJAy4YalHOe COGBbITHE, 3JIeMeHTapHoe
cay4dailHoe coGbITHe (3/71eMeHTapHbIA HCX0J) CAy4alHOro ONBITa;
HaXOJUTb BEPOSITHOCTH COGLITUHM B ONBITaX C PABHOBO3MOXXHBIMHU



3JIeMEHTApPHbIMU COOBLITUSAMH .

v"  HaxoauTb ¥  (GOpPMyJHUPOBATL COGBLITUA: IIepecedYeHHe,
06beHEHHE JAHHBIX COOBITHUH, COOBITHE, NPOTUBOIOJI0XKHOE
JaHHOMY; WCIOJIb30BaTh JMarpaMMmbl JWjepa, KOOPAWHATHYIO
NpsAMYI0 /iJ1s1 pellleHUsl 3a/ia4; M0JIb30BaThbCsA GOPMYJION CI0KEHUs
BEpPOSTHOCTEN /Jisi BepOsITHOCTEM [JIByX M TpPEX CAy4YaWHbIX
COOBITUM.

v' OmnepupoBaTb MOHATUSAMMU: yCJIOBHas BEPOSITHOCTD,
YMHOXX€HHEe BepOSITHOCTEN, He3aBHUCHUMble COOBITHS, /[lepeBO
CJIy4allHOTO 3KCIEePUMEHTa; HAXOJAUTb BEPOSITHOCTU COOBITHM C
MOMOIIIbI0 MpaBUJa YMHOXEHHUs, JepeBa CJY4YalHOTO OIbITa,
HUCIOJIb30BaTh GOpMyJly MOJHOW BeposTHOCTH, dopmynay bBaiteca
IIpU pelleHUuU 33jiay; OoNpefiessiTh He3aBUCHUMOCTb COOBITUH IO
dopmyJie 1 o opraHu3anyu Cay4yalHOro 3KCIepuMeHTa.

v'  [IpUMeHATb U3y4YeHHble KOMOGUHATOpHbIe (OPMyJbI [Jid
NepeyrcaeHnus 3JIEMEHTOB MHOXKECTB, 3JIeMEHTApHBbIX COOBITHHI
C/ly4allHOTO OMBITA, pPelleHrs 3a/lady 10 TEOPUH BEPOSATHOCTEM .

v CBOGOJHO onepupoBaTh NOHSATUSAMU: OHHaApPHBIN
cJlydallHbIHA ONBIT (MCOBITAaHUE), YCIIEX U Hey/a4ya, He3aBUCUMble
UCTBITAHUS,CePHUS UCTIBITAHUN; HAXOJUTh BEPOSITHOCTH COOBITHH: B
Ccepuy HCNBITAHUW [0 NMEpPBOr0 yclexa; B CEPHUH HCHbITAHUHN
BepHy//1M; B OombITe, CBI3AHHOM CO CJAy4YaWHBIM BbIOOPOM U3
KOHEYHOU COBOKYIHOCTH.

v CBOGOZHO ONeEpUpPOBaTb MOHATHAMHM: CIydaiiHasi BeJMYMHA,
pacnpesesieHe  BepPOSITHOCTEH, JMarpaMMma  paclpejeJeHus,
OWHapHas cayvyaliHasg BeJIMYMHA, TeOMeTpuYecKoe, GMHOMUAIbHOE
pacnpesesieHue.
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v OHepHpOBaTb NOHATUAMHA: COBMECTHOE€ paclrpejesienrue ABYyX
CJIy‘laﬁHbIX BE€JINYHH; HCIIOJIb30BATb Ta6m/1uy COBMeCTHOTIO
pacnpeneseHnud ABYX CJIy‘-IaI‘/’IHbIX Be€JIMYWUH [OJid BbIAEJIEHHA
pacrnpeneseHusa Ka)K,Z[Oﬁ BEJIMYMHBbI, OoIIpeaeJieHHUs He3aBUCUMOCTHU
CJIy‘-IaﬁHbIX BE€JIMYHH.

v CBOGOAHO  OMepUpPOBaTh  IMOHSATHEM  MaTEeMaTHYECKOIO
0XKUJAHUSA CJIy4yallHOH BeJIMYMHBI (paclipejesieHus); NMPUMEHSATb
CBOMCTBa MaTeMaTUYEeCKOTro OXHJAHWA TpU pelleHUU 3ajay;
BBIYMCIATE MaTeMaTHyeckoe OXUJaHhe OHWHOMHUAIbHOIO U
reoMeTpPUYECKOro pacnpeseaeHui.

v" CBOGOJAHO OMEPUPOBATH MOHATUSAMHU: AUCIEPCHS], CTAHAAPTHOE
OTKJIOHEHHE  CJIy4YallHOW BeJIMYMHBbI;, NpPHUMEHATb  CBOMCTBa
JUCIEPCUU CAYYaWHON BeJUYUHBI (pacnpezeseHus) NpU pelleHuu
3aJay; BBIYMCAATH [JUCIEPCHUI0 M CTaHJAPTHOE OTKJOHEHHEe
reoMeTpUYECKOro U GUHOMUAJIBHOIO pacnpefeleHuH.

v' BbIUHUCAATb BbIGOPOYHbIE XAPAKTEPUCTHUKU [0 JJAHHOH
BBIGOPKE M OLEHUBATb  XapaKTEPHUCTHUKU reHepajbHOU
COBOKYIMHOCTH JIAHHBIX [0 BBIGOPOYHBIM XapaKTePUCTUKaM.



OueHUBaTb BEPOSTHOCTH COGBITUHM M MNpPOBepsTh MpOCTeHline
CTaTUCTHYECKUE THUIIOTE3BI, M0JIb3YSICh HM3y4EeHHBIMU
pacrnpezie/IeHUSIMH .

COAEP*AHUE YYEBHOI O KYPCA (MO NO4AM ObYYEHUA)
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'pad, cBsaA3HBIN rpad, nyTu B rpade: HUKIBI U Lenu . CTeneHb
(BasieHTHOCTB) BepuUIUHBI . 'padbl HA MIO0CKOCTH . [lepeBbs.

CnyyailHble 3KCHepuMeHTbl (ONbITBI) U CJlAy4dalHble COOBITUSI.
JseMeHTapHble cOOBITHUA (McXo/Zbl) . BeposiTHOCTH ciy4yaliHOro co-
6bITHA . BaM30CcTh 4acTOTbl U BEPOSITHOCTU COOBITUH . Ciy4yaiiHble
ONBIThl C PABHOBO3MOXXHbIMU 3J1eMEHTApPHBIMHU COOBITUSIMU .

Onepauuu  HaJi COOBITUSIMU: TlepeceyeHHe, OObeJUHEHUE,
MPOTHUBOIMOJIOXKHbIe  COOBITHUA. Jluarpammbl Jijaepa. Dopmysa
CJIO)KEHHUSA BEepOATHOCTEH.

YcnoBHasg  BepoOATHOCTb. YMHOXeHHe  BeposATHoOcTed. /JlepeBo
cay4yaiHoro akcneprMeHTa. Popmysia mosHoM BeposTHocTH. Popmysia
Baiieca. HesaBucuMble COGBITHS.

BuHapHbIM caydyaWHbIM ONBIT (MCOBITAHUE), yClleX WU Heyjadya.
HesaBrucuMble wucnblTaHusA. Cepusa He3aBUCHMMBIX MCHOBITAHUH [0
nepBoro ycnexa . [lepecranoBku U daktopuasn . Uucjio couyeTaHud .
Tpeyronpuuk Ilackans. @opmysna 6unoma HeloToHa .

Cepusi He3aBHCUMBIX UcCNbITaHUNA bepHysuiu. Ciy4dallHbIA BbIGOP
U3 KOHEYHOW COBOKYIHOCTH .

CnyyaiiHas BeJIM4YMHa . Pacnipesiesienue BepodaTHOCTeH. Jluarpamma
pacnpepenenusa. Omnepauuu HajA  CAy4aWHBIMH  BeJHMYMHAMU.
BbuHapHasa ciy4aiiHas Besn4uHA. [IpuMepsl pacnpejesieHUH, B TOM
yHcJie reoMeTpruyeckoe U GMHOMUAJIbHOE.
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CoBMecTHOe  pacnpefesieHHMe  JBYX  CJy4YalHBIX  BeJHUYMH.
HesaBrcuMble ciydailiHble BeJIMYUHBI .

MaTemaTHyeckoe OXKHUJlaHUe C/y4alHOH BeJIMYHHBI
(pacnpepenenus). IlpuMepbl  HNpUMEHEHUss  MaTeMaTH4YeCKOro
0XKUJAaHUA (cTpaxoBaHHe, JoTepes). MaTeMaTHyecKoe OXHUJAHHUe
OMHApHOW C/ly4yallHOH BeJMYHMHBL. MaTeMaTH4yecKoe OXHJAaHUe
CYMMBI CIy4aWHbIX BeJIMYMH. MaTeMaThdeckoe OXHWJaHUe
reoMeTpPUYECKOro 1 GUHOMHUA/TIBLHOrO paclpesieseHui .

Jucnepcusas W CcTaHZApTHOE OTKJIOHEHHE CJy4YallHOU BeJHWYHUHBI
(pacupepenenus). /Jucnepcuss OGUHApPHOH CAy4YalHOM BeJIMYHHBI.
MaTeMaTHyeckoe OXHJaHUe MPOU3BELEHUA W [AUCIepCcUs CYMMBbI
He3aBUCHMMBbIX CIy4alWHbIX BeJWYHUH. /Jlucnepcuss M CTaHJApTHOe
OTKJIOHEHHWE OWHOMMAJbLHOrO pacnpefeneHusd. /Jucnepcus H
CTaHJApPTHOE OTKJIOHEHHEe reoMeTPUYECKOro pacnpefeseHus .

HepaBenctBo YeoGbiména. Teopema YebniméBa. Teopema bepHysnu.
3aKkoH O6GoJbLIIMX YHceJ. BbIGOPOYHBIH MeToj UCCIAefOBaHUH.



Bri60poyHble XxapakTepucTUKU . OlleHUBaHHE BEPOSITHOCTU COOBITUSA
0 BbIOOPOYHBIM JaHHBIM. [IpoBepka MNpoOCTEHIIUX TUIOTE3 C
MOMOILbI0 U3YYEeHHBIX paclpejie/IeHUuH .

HenpepbiBHble ciay4yaliHble BeJUYHHBbL [Ipumepbl. @DyHKIUA
IJIOTHOCTHU BEpPOSATHOCTU pacnpepeieHus. PaBHOMepHOe
pacnpesesieHMe U ero CBOWCTBA. 3ajlauyd, NpUBOJsALIHE K
[OKa3aTeJbHOMY  paclpejie/leHHI0.  3ajadd, [pUBOJsflIMe K
HOpMaJIbHOMY pacnpefiesieHuto . DyHKIHUA MJIOTHOCTU BEPOSITHOCTHU
MoKa3aTeJIbHOrO pacnpejeneHus, QpyHKIUA IJIOTHOCTHU BEPOSITHOCTHU
HOpMaJIbHOTO pacnpegeneHus. PyHKIUS TMJOTHOCTH U CBONCTBA
HOPMaJIbHOT'O pacnpe/ieseHusl.

[TocnemoBaTe/IbHOCTb OJJTUHOYHBIX HE3aBUCUMBbIX COOBITHH. 3a/ja4H,
NpuBOJsIIMe K pacnpegeneHuto [lyaccoHa.

KoBapuanus AByx cay4yalHbIX BeTUYUH . KoadpduiueHT auHelHOU
koppenasiiuu. CoBMecTHble HabJII0/ieHUs [IBYX BEJUYHUH. BbI6OpOYHBIN
K030 PULIMEHT Koppeasinyu . Pazsinurue MexzAy JIMHEeN- HOU CBSI3bIO U
NPUYUHHO-CJENCTBEHHON CBsA3bl0. JIMHeWHasi perpeccusi, MeTO[
HauMeHbIIUX KBAaJ[PaTOB .



TEMATMYECKOE NNAHWMPOBAHME YYEBHOIO KYPCA (MO MOAAM OBYMEHMA)
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HasBanue
pa3zaena (TeMbi)
(xosmM4ecTBO 4acoB)

OcHOBHOE coaepiKaHue

OcHOBHBIE BHU/AbI AE€ATE/IBHOCTHU Oﬁy‘lalOH.lI/lXCH

JJ1IeMeHThI TEOPHU
rpados (3 4)

I'pad, cBasHbIM rpad, npeacrabiie-
HHe 33/1a4U Cc noMmolpko rpada . Cre-
neHb (BaJIeHTHOCTb) BEePLIMHBI
[lyTe B rpade . llenu u nukisl . 'pa-
$B1 Ha miIockocTH . JlepeBo ciaydai-
HOI'0 3KCIepHUMeHTa

IpeacTaB/IsATh 00BEKTHI U CBSI3M MEXAY HUMH C
noMoluipio rpada, HaXOAUTb MYyTU MEXAY BepIIu-
HaMU rpada.

BoigesiaTh B rpade Lenyd U LUKJIBI .

CTpoUTB JlepeBo MO OMUCAHUIO CAYyYaHHOTO OMbI-
Ta, ONUCHIBATH CJy4YalHbIe COOBITUS B TEpMHHAX
Jepesa.

PemaTh 3aayu c noMouibio rpados

C/iy4aiiHble ONBITHI,
cJy4yaliHble COGbITUA
Y BepOSITHOCTH
COGBITHI

(34

CiiyqyaliHble 5KCIIEpUMEHTHI (OMBITHI)
U CTydalHble COOBITHUSA . JJIeMeHTap-
Hble COOBITHS (KMCxX0bI) . BeposTHOCTD
cay4adHOro cobbITHsI . BeposiTHOCTH
COOBITUH B ONBITaX C PaBHOBO3MOX-
HBIMU 3JIeMEHTAPHBIMHU COOBITUAMU

Bbiae/IITh 1 ONUCHIBATh CIy4yailiHble COOBITHUS B
CJly4allHOM OIIBITE .

dopmMy/IMpOBaTh YCJI0BUA NIPOBEJEeHUA CIydai-
HOT'O OIIBbITA.

HaxoauThb BepOSITHOCTH COOBITHUN B OMNBITaxX C
PaBHOBO3MOXXHBIMH 3JIeMEHTApPHBIMU HCXOaMHU

Onepanum Haj,
MHO>KeCTBaMH 1
coGbITUAAMU. CI10Ke-
HUEe M yMHOXKeHHue
BEepPOATHOCTEM.
YcnoBHas BeposT-
HocTb. He3aBucumble
COGBITHA

G4

[lepeceyeHne, 06GbeJUHEHUE MHO-
>)KeCTB U COOGBITHH, HMPOTHUBOIOJIOX-
Hble cobbrTusA . PopMysia ci0KeHUs
BEPOATHOCTEW YCJ0BHAas BepoOAT-
HOCTBb . YMHOX€eHHe BepOSTHOCTEeH .
dopMysa yCcI0BHOH BEPOSATHOCTH

dopMysia NOJTHOM BepPOATHOCTH

dopmysia Baiteca HeszaBucumslie
COOBITHUSA

Hcnosib3oBaTh AuarpaMMbl Jiljiepa U Bep6asib-
HOe ONMCaHue COOLITUH NPU BBINOJHEHUH olepa-
UM HaZ, COOBITUAMM .

OueHMBATh HW3MeHeHUe BepOSTHOCTEH COOGBITHUH
0 Mepe HACTYIUIEHUsl JAPYTHX COOBITHH B CIy-
YalHOM OIIBITE .

PemaTtpb 3371a4y, B TOM 4HCJIe C UCIOJb30BaHUEM
JlepeBa CJly4allHOTO ONbITa, GOPMYJT CIOKEHUS U
YMHOXXEHHSI BepOSITHOCTEHN




JJ1IEMEHThI
KOMOMHATOPHKH
(3 4)

Kom6uHaTOpHOE NpaBUJIO YMHOXe-
Hus . [lepecTaHOBKU U dakTOpHas .
Yucso coyeTaHUH TpeyrosbHUK
[lackansa . Popmysa 6uHOMa Hbio-
TOHa

dopmy/iMpoBaTh U J0Ka3blBaTb KOMOGUHATOpPHbIE
daxThI.

Hcnosb3oBaTh IpaBUJIO YMHOMEHUs, H3y4eH-
Hble KOMOHWHATOpPHblE GOPMYyJIbI AJIsl Nepedunce-
HUSl 3JIEMEHTOB pas3/IMYHbIX MHOXECTB, B TOM
yHcJe 3JeMeHTAapHbIX COOLITUH B cily4alHOM
OnbITE .

Ioab3oBaTtbcss GopMysiol U TpeyrojbHUKOM Ila-
CKaJisl [iJIsl oNpefieJieHHsl Yucaa COYeTaHUH .
IlpumeHnsaTs ¢opmysy OuMHOMa HploToHa [uid
Mpeo6Gpa30BaHUs BbIpAXKEHUUN

Cepuu nocjieaoBa-
TeJIbHbIX UCNIBITAHUH.
HcnbiTaHuA
BepnyJiu.
Ciy4aiiHbIi BbIGOD
U3 KOHEeYHOH

BuHapHbIH cly4alHBIA oONbIT (HC-
NbITaHHE), ycrnex U Heyjaada . Hesa-
BUCUMBble HcnblTaHusA . Cepus Hesa-
BUCUMBIX MCHBITaHUH JO IepBOTO
ycnexa . Cepyusi He3aBUCUMBIX MCIIbI-
TaHuM bepHysuin . Ciy4allHbIM BbI-

Pa36uBaTh C/I0XKHbIE 3KCIIEPUMEHTbI Ha OT/AEsb-
Hble HCHbITaHUA .

PemaTth 3a/jayu Ha TMOUCK BEpPOATHOCTEH COOBI-
THUH B CEpUM HCNBITAaHUH 10 IEpPBOrO yclexa U B
cepusAX WUCIbITaHUM BepHy/IM, a Takke B ONbI-
Tax CO CAy4YalHBIM BbIGOPOM M3 KOHEYHOH COBO-

COBOKYIHOCTH 60p U3 KOHEYHOH COBOKYIHOCTH . KYIIHOCTH C MCIOJIb30BAaHUEM KOMGHHATOPHBIX
(54) [IpakTHyeckass paboTa C HCIOJIb30- ¢dakToB 1 GopMyJs, B TOM YHCIE B XOJe MPaAKTHU-
BaHHEM 3JIEKTPOHHBIX TAGJINILL 4yeCcKOM paboTbl C NpHUMEHEeHHeM CTaHAAPTHBIX

byHKIMH
Ciay4aiiHble CinyyaiiHaa Besin4yuHa . Pacnpepene- OcBauBaTh NOHATHUA: C/ly4YaillHas BeJWYMHA, pac-
BeJIMYUHBI HHe BeposATHOCTeH . [luarpamma pac- npejiesieHue, TabJMLA paclpejeseHns, Juarpam-

Y pacnpejeieHust
(16 4)

npezeseHus . Onepayuu Haj caydam-
HbIMM BeJIMYMHAMHU . [Ipumepsn! pac-
npefesneHuii . buHapHas ciayvyaiiHas
BeJIMYMHa . ['eoMeTpuyeckoe pacr-
penenenve . BuHOoMUanbHOE pacmpe-
JleseHre . MaTeMaTH4yeckoe

Ma pacnpe/iesieHus .
HaxoauTh 3HayeHHs CyMMbl W MpPOU3BeJEHUA
CTy4alHBIX BEJUYUH .

CTpouTh OHHapHBIE paclpejiesieHUs M0 OIuca-
HUIO COOBITUH B CJIyYaWHBIX OMNbBITAX .




IIpooonocenue

Hassanue
pa3jaena (TeMbl)
(xosIM4ecTBO 4acoB)

OcHOBHOEe coAepKaHUe

OCHOBHbIE BH/bI JeATEJIbLHOCTA O0YYaIOUIUXCS

OKUJAHUE CAYy4YalhHOU BeJIMYUHBI
CoBMecTHOe pacnpejesieHHe JBYyX
C/Ily4alHbIX BeJUYUH HesaBucu-
Mble cjlydaliHble BeJIM4MHBI . CBOM-
CTBA MaTeMaTHYEeCKOTO OXUJAHUS .
MaTeMaTu4eckoe OXHUJaHUe OHHap-
HOU ciy4yallHOW BesM4YMHBI . Marte-
MaTHYecKoe OXKHJlaHHe reoMeTpuye-
CKOro M OGMHOMHAJIBHOI'O pacnpe/je-
JleHu# . Jlucnepcus M CcTaHJapTHoOe
OTKJIOHeHHe . Jlucriepcrsi GMHApHOU
CJly4allHON BeJIMYUHBI CBoricTBa
JUCIepcuM . MaTeMaTH4YecKoe OKH-
JlaHue TpOW3BeJleHUsI U JUClepcus
CyMMbl HE3aBUCUMBIX  CJIy4aWHBIX
BeJIMYMH . Jlucriepcuss GMHOMMAJIb-
HOI'0 pacIpejiesleHus .
[IpakTHyeckass paboTa C HCIIOJIb30-
BaHHEM 3JIEKTPOHHBIX TaGJINI

CTpouTh U paclio3HaBaTb reoMeTpUyeckoe U OU-
HOMMaJIbHOE paclpe/ie/IeHus .

Pemath 33/1ayy Ha BbIUMC/IeHHEe MaTeMaTHYeCKo-
ro OXKUJAHUA .

CTpOUTh COBMECTHble paclpejie/IeHUs .

H3y4daTh cBOMCTBa MaTeMaTHYEeCKOTO OXKHU/IAHUS .
PemaThb 33124y ¢ IOMOIIbIO U3YYEHHbBIX CBOMCTB .
[To n3yyeHHbIM popMy/ilaM HAXOAUTB MaTeMaTH-
YyecKue OXHJaHUs CAy4YalHbIX BeJIMYMH, UMelo-
IIMX reoMeTpHUYecKoe WU OGUHOMHA/IbHOE pacmpe-
JleJleHns

OcBauBaTh MOHATUA: JMCIIepPCHUs, CTaHAApPTHOe
OTKJIOHEHME CJIY4YalHOU BEeJIMYUHBI .

HaxoauTp Jucnepcuio 1o pacnpejeseHuo .
H3yyaTh CBOMCTBa [UCIIEPCUH .

[Io usy4yeHHbIM ¢GOpMyJiaM HaXOAUTh JHCIIep-
cUI0 GMHOMHAJIBHOI'O paclipeiesleHHs], B TOM 4HC-
Jle B X0/ie MPaKTH4YeCKOH paboThl
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HasBanue
pa3jaena (TeMbl)
(xo1M4ecTBO 4acoB)

OcHOBHOEe coAaepKaHUe

OCHOBHbIE BH/bI JeATEJbHOCTA O0Y4aIOLIUXCS

3aKoOH 60JIBIINX
quces

HepaBeHctBo YeGbiméBa . Teopema
Yeb6puépa . Teopema Bepnysiu

Pa36upaTh /o0Ka3aTe/JbCTBa TEOPEM .
OcBauBaTh BbIGOPOYHBIA METO/, UCC/IeJ0BAaHUH, B

(54) 3akoH 6GosblIMX YMcesa . Bbibopou- TOM 4YHCJIe B XO/ie MPaKTU4ecKoi paboThl

HbI MEeTOJ, UCC/IeJJOBAHUN .

[IpakTHyeckass paboTa C HCHOJb30-

BaHHEM 3JIEKTPOHHBIX TAGJINLL
JJIeMeHTBhI ['eHepasibHAas COBOKYNHOCTb WU CJIy- OcBauBaTh INOHATHUA: TeHepasibHasg COBOKYII-
MaTeMaTHU4eCKOM 4YaiiHas BbIOOpPKA . 3HAKOMCTBO C BbI- HOCTb, BEIOOpPKA, BIOOPOYHOE CpeJjHee U BbIGO-
CTaTUCTHKHU GOpOYHBIMU  XapaKTepHUCTHKaMU poYHas JUcnepcus .
(64) OneHka cpefHero M JUCIEPCUH Te- BbIYUC/IATh BbIGOPOYHBbIE XapaKTEPUCTUKH U HaA

HepaJbHOW COBOKYIMHOCTH C IIOMO-
LIbI0 BBIOGOPOYHBIX XapPaKTEPUCTHK .
OneHrBaHHe BepOSITHOCTEW COOBI-
THUU 10 BBIGOPKE .

CraTucTtudeckass runoresa . [IpoBep-
Ka MNpOCTEHIIMX TUIOTe3 C IIOMO-
LIbI0 CBOMCTB U3Yy4YEHHBIX pacnpeje-
JIEHUH .

[IpakTHyeckass paboTa C HCIOJIb30-
BaHHEM 3JIEKTPOHHBIX TaGJINIL

MX OCHOBE OLeHMBaTb XapaKTePUCTUKU TIeHe-
paJIbHOM COBOKYIIHOCTH .

OcBauBaTh NOHATHUA: CTaTUCTHUYECKAs TUIIOTE3a .
OueHNBATb BEPOSITHOCTb COOBLITUM U MPOBEPATH
npocTelIlMe I'MINOTe3bl Ha OCHOBE BbIGOPOYHBIX
JAHHBIX, B TOM 4YHCJ€e B X0/e MPaKTH4YeCKOH pa-
6OTHI




IIpooonocenue

HasBanue
pa3jaena (TeMbl)
(xomM4ecTBO 4acoB)

OcHOBHOEe coAaepKaHue

OCHOBHbIE BH/bI JeATEJIbHOCTA O0YYaIOLIUXCs

HenpepbiBHbIE [IprMepbl HENPEPBIBHBIX CIyYaWHbIX 3HAKOMUTBCA NOHATHSAMU: HeNpepbIBHAs CJIy-
cJIly4aiHble BeJIMYUHBI BeJIMUUH.  DyHKIMA  JIOTHOCTH yallHasg BeJIMYMHA, HeNpepbIBHOE paclpe/eJie-
(pacnpepenenus), BEepPOATHOCTH. PaBHOMepHOe HUe, GYHKIMS IJIOTHOCTH BEPOSTHOCTH .
nokKasaTeJibHOe pacnpenenenue. Ilpumepnl 3azady, HaxoauTb BepoOSTHOCTH COOGBITUH 1O JAHHOU
U HOpMaJIbHOE€ nNpH- BOAAIIMX K INOKAa3aTeJIbHOMY U Cl)yHKL[I/II/I IIJIOTHOCTH .
pacnpejeieHus K HOpMa/IbHOMY pacnpejieJleHHusIM 3HaKOMMTbCS C IOHATHUAMM: [TI0Ka3aTe/JbHOe pac-
(4 4) OyHKIUA IJIOTHOCTH BEpPOSITHOCTH npejesieHre, HOpMaJbHOE pacnpesiesieHue .
[I0Ka3aTeJIbHOI'0 pacnpe/eseHus Bp1eIATh N0 ONMCAHMIO ClydaliHble BeJIMYUHBI,
QyHKIMA MJIOTHOCTU BePOATHOCTH pacnpe/iesieHHble 110 [T0Ka3aTeJbHOMY 3aKOHY, 10
HOPMaJIbHOI'O paclpe/ie/ieHUs HOPMaJIbHOMY 3aKOHY .
Pas6upaThk npuMepsl 3a/ja4, IPUBOJAAILUX K [10-
KasaTeJIbHOMY paclnpe/ie/IeHUI0 U K HOpMaJIbHO-
My paclnpejeseHHI0
Pacnpepenenue [locsieqoBaTe/IbHOCTD OIMHOYHBIX BblAesiATh 110 ONMCAHUIO CAYy4YalHOro OIbITa Be-
Ilyaccona HE3aBUCUMBIX COObITUH. [lpumep JIMYUHBI, pacnpezie/ieHHble 10 3aKkoHy IlyaccoHa .
(2 4) 3aJjayy, NIpUBOAALLEN K Pemath 3asa4y, B TOM 4MCJe B XOJe MpPaKTHYe-
pacnpegenenuro Ilyaccona. CKOH paboThl € MpPHMEHEeHHWEeM CTaHAapTHBIX
[IpakTHyeckas pa6oTa c GYHKIMH 3JIEKTPOHHBIX TabJIMI]
HCIIOJIb30BaHHUEM 3JIEKTPOHHBIX
TabJINI],
CBaA3b Mexay KoBapuanus JBYX CJIy4alHbIX OcBauBaTh NOHATHS: KoBapuanus, Ko3pouuu-
cJIly9allHbIMH BEJIMYHH. Koaddunuent €HT KOppeJssLiUY, JIUHEHHAas 3aBUCUMOCTb .
BeJIMYMHAMHU KOppeJIsALUH. CoBMecCTHbIEe OneHUBATh XapaKTep CBA3U MEeXJY CJIy4alHbIMHU
(6 4) HabJII0leHNs JABYX BEJIMYHH. BeJIMYMHAMHM, UCXO/1s1 U3 MPUPO/bI JJAHHBIX U BbI-
Bb160pOYHBII koapounMeHT YUCJIEHHBIX XapaKTEPUCTHK .

Koppessiuuu . Paznnyne Mexay




JIMHEUHON CBSI3bI0O M NpPU- YUHHO-
CJIe[ICTBEHHON CBsA3blo. JIMHeliHasa
perpeccus . [IpakTuueckass paboTa c
UCII0JIb30BaHUEM 3JIEKTPOHHBIX
TabJIULIL.

Hcnosbp3oBaTh JuarpaMMbl paccerBaHUA AJIs
M300paKeHHs1 COBMECTHOIO pacceMBaHUsA JaH-
HBIX .

Haxoauth ko03dduLMEeHTbl OCH JAuarpaMMbl, B
TOM 4HCJIe B XOJle MPaKTHYeCKOW paboThl C NMpH-
MeHeHHeM CTaHJApPTHBIX QYHKIHHN

0606mIEHNE

M CHCTeMaTH3alMs
3HaHUH

(11 4)

[IpescraBieHre JaHHBIX C IOMO-
1IbI0 TAGJIML, U JiUarpaMM, OIMCa-
TeJIbHad CTATUCTHKA, OIIBITHI C paB-
HOBO3MO>XHbIMH 3JIEMEeHTapHbIMH
C06bITI/IHMI/I, BbIYUCJ/IEHHE BepoAT-
HOCTel COOGBLITUM C INpUMeHeHUueM
dopmys1 U rpadpuyeckux MeTO0B
(koopauHaTHasA npsMasg, [AepeBo,
AuarpamMma JiJepa), ciay4dalHble
BeJIMYMHBI U pacnpejeseHus, MaTe-
MaTHU4YeCcKOoe OXHUJaHUe CIy4ahHOH
BeJIMYMHbI

I[loBTOPSATBL U3yYEeHHOE U BBICTPAUBATh CUCTEMY
3HaHUN
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