MHHHCTEPCTBO ITPOCBEILEHNS POCCUMNCKOI

OEJIEPALINN

MunucrepctBo  oOpazoBanust OpeHOyprckoit obmactu

MOAY "COHLI Ne 88 r. Opcka"

Paccmotpeno na IIIMO

(HarumetoBa A.O.)
ITporokon

OT «__ » 2023

CoraacoBaHo
3aMecTUTENb IUPEKTOPA
mo YBP

(epnesuna A.H.)

«_ » 2023

YT1Bepxaar

Hupextop MOAY
«COMI Ne 88 r. Opcka»
(baryruna I'.A.)

«

 » 2023

PABOYAA MPOIPAMMA CPEAHETO

OBLLIEF'O ObPA3OBAHMA

MATEMATUKA

YI IYBJIEHHBIA YPOBEHb

(ana 10—11 knaccos )

Opck 2023




COAEPXAHUE

llogacuuTenbHad 3amuMcka . . . . e e 4
O6uias xapaKTepUCTHKA yqe6Horo npe,quTa
«MaTteMaTuKa» . 4
Llesn usyyenus yqe6Horo npegMeTa <<MaTeMaTI/IKa» 6

MecTto ydye6HOrOo mpejgMera «MaTeMaTHKa»

B YUEOHOM TITAHE . . . .« « « v v e v e e v e e e e e e 8

Il;1aHupyeMble pe3y/ibTaTbl 0CBOEHUS

y4eGHOro npeaMmera «MaremMaTHMKa» . . . . . . . . . . . . .. 9
JIMYHOCTHBIE PE3YJBTATBL . .« v v v v v e v e e e 9
MertanpenmeTHble pe3yJabTaTbl . . . . . . . . . . . . .. .. 10

[IpeAMeTHBIE PEe3YJBTATBL . . . & v v v v v v v v v v e o o 13

Pa6oyas nporpaMMa y4eGHOro Kypca

«Anre6pa U Hayaja MaTeMaTH4YeCcKOro aHajavsa» . . . . .. 14
lenu wm3ydyeHuss y4yeGHOro Kypca .. . . . . . .. ... .. 14
MecTo y4eb6HOro Kypca B y4ye6HOM mJjaHe . . . . . . .. .. 18

[InaHupyeMble IpeiMeTHBIE pe3y/IbTaThl OCBOEHUSI  paboyeit
NnporpaMMsl Kypca

(o rogam o6yyeHusa) . . . ... 18
ConepxkaHue y4eGHOTO Kypca (no rojiam 06yquHﬂ) ... 23
TemaTHyeckoe IJIaHWPOBaHUE Y4eOGHOTO Kypca

(Mo roiaM OGYYEHHS) . . .« « « v v v e e e e e 27

PaGoyas nporpaMmMa y4eGHOro Kypca

«l'eomeTpus» 38
ey n3ydeHUs: yIEGHOTO KYPCA weererreeneene
MecTo y4yeb6HOro Kypca B y4eGHOM ILIaHE
[l1aHupyeMble IpeAMeTHBIE pe3yIbTaThl 0CBOEHUS pabouei
MporpaMMbl Kypca

(TTO TOZAM OOYUEHMS) wueueureererseesressessessesssssesssessessssssessssssessssssssssssessesssessessesaens 40
Cozep:kaHue yueOHOTO Kypca (M0 roaM OOYUEHHUS) .oweeeneereereenenne 43
TeMaTHuecKoe IJIAHUPOBAHHUE Y4eOHOTO Kypca
(TTO TOZAM OOYUEHMS) wueueureereereenressesseesesssssesssesssssssssesssssssssessesssssssssesssesssssesaees 46
PaGoyas nporpaMmMa y4eGHOro Kypca
«BEpPOATHOCTD U CTATHCTHUKAY wuvessssssssssssssssssssssseses 65
llesn wm3ydeHUs] YIYEOHOTO KYPCA . . « v v v v v v v o . . 65
MecTo y4e6HOrO Kypca B y4eGHOM ILIaHE . . . . 66

[l1aHupyeMble NpeAMeTHble Pe3yJbTaTbl OCBOEHUS pa6oqe1/1
porpamMMsbl Kypca

(mo romam oby4yeHusi) . . . . .. ... 66
CozepxaHue y4eOGHOTO Kypca (r[o rojam o6yl{e1-m${) G 68
TemaTHuecKkoe NIJIAaHUPOBaHHUE Y4eOHOTO Kypca

(mo roiaM OGY4YeHUSA) . . . . . . . v i i e e e e e .. 70



NOACHUTE/IbHAA 3ANMUCKA

OBLUAA XAPAKTEPUCTMUKA YYEBHOIO NPEAMETA «MATEMATHUKA~

Pa6oyass mnporpamma no y4yebHoMy npezaMmeTry «MaTeMaTHKa»
yrjay6/JEHHOT0 YpoBHA s obyvaroumuxca 10—11  kJsaccos
paspabotaHa Ha ocHoBe PenepasbHOTO TOCYJAPCTBEHHOTO 006-
pa3oBaTeJbHOrO CTAaHJAPTa CpejHEero o6Ilero o6Gpa3oBaHUs, C Y4é-
TOM COBpPEMEHHBbIX MHUPOBBIX TpeOGOBaHUN, MpeLbsBIASIEMbIX K
MaTeMaTH4YeCKOMY OOpa30BaHHUIO, U TPaJUIMNA pOCCUMCKOro ob6pa-
30BaHusA . Peannsanus nporpamMMbl 06ecliedMBaeT OBJIAJIEHUE KJIIO-
YeBbIMU KOMIIETEHIUSIMH, COCTABJSILIMMHA OCHOBY JJis camopas-
BUTHUS U HENpPEePhIBHOIO 06pa30BaHUs, LIEJIOCTHOCTb OGLIEKYJIbTYP-
HOro, JIM4YHOCTHOTO u IMO3HABATEJILHOI'O pPa3BHUTUA JIMYHOCTHU
00yYarOIMXCS .

B pa6oueil mporpaMmme y4TeHbI WJeH U MoJ0KeHUs «KoHIenuuu
pa3BUTHS MaTeMaTHdeckoro o6pasoBaHusg B Poccuiickoit ®epepa-
oOUun» . B cooTBeTCcTBHUM ¢ Ha3BaHUEM KOHLENIUHU MaTeMaTH4dYeCcKoe
06pa3oBaHME [JIOJPKHO, B YACTHOCTH, pellaTb 3aJady obecrnedyeHHUs
HEOOXO0AMMOTr0 CTpaHe YKCJa BBIMYCKHUKOB, MaTeMaTH4ecKas IMOJ-
rOTOBKAa KOTOPBIX JIOCTATOYHA JJI1 MPOJOKEHHS 06pPAa30BaHUS I10
Pa3/IMYHBIM HaINpaBJIeHUSIM, BKJIIOYasg NpPENnoJaBaHUe MaTeMaTHKH,
MaTeMaTH4YeCKHe UCCeloBaHus, paboTy B chepe MHPOPMAIMOH- HBIX
TEXHOJIOTUA M [JIp ., a TakKXKe o0OeclnedyeHUs [ KaxkJoro obydya-
IOIEr0CsI BO3MOXXHOCTH JOCTXKEHHSI MaTEMAaTHYECKON MOJTOTOBKHB
COOTBETCTBHUU C HEOOXOAUMBIM €My YpoBHeM . IMeHHO Ha pele-
HHe 3THUX 33/la4 HalleJieHa paboyasi mporpaMMa yrjay6JEéHHOTO YPOBHSA

B snoxy uudpoBoil TpaHchopmanuu Bcex chep dyesoBedecKou Je-
ATEeJbHOCTU HEBO3MOXXHO CTaTh 06pa30BaHHbIM COBPEMEHHBIM 4eJsI0-
BEKOM 0e3 Xopollell MaTeMaTH4YeCKOH MOJArOTOBKU . ITO 06yc0BIIe-
HO TeM, YTO B HAlllM JHU PACTET YHUCJIO CHeLUaJbHOCTEH, CBA3aHHBIX
C HenocpeJCTBEHHbIM NPUMEHEHHEM MaTeMaTHUKHU: U B cdepe 3KO-
HOMHUKH, U B OH3Hece, U B TEXHOJIOTUYECKUX O06JACTAX, U JaKe B
ryMaHuTapHbIX cdepax . TakuM o6pa3oM, Kpyr o6GydaroLiuxcs, AJs
KOTOpBbIX MaTeMaTHKa CTAaHOBUTCS 3HAUYUMBIM IpeaMeToM, ¢yHAa-
MeHTOM 06pa30BaHUs, CyLleCTBEHHO pacluupseTcs . B Hero BxoasTHe
TOJIBKO oO6ydalolyecsi, MJaHUPYIOIIMe 3aHUMATbCAd TBOPYECKOH U
HccCJleloBaTeIbCKOM paboToi B 06/1aCTU MaTeMaTHKU, HHQOpMa-THKH,
$U3MKH, SIKOHOMUKH U B IPyrUX 06/1aCTX, HO U Te, KOMYy MaTeMaTHKa
Hy)KHa JJIs HCIOJb30BaHUSA B InpodeccHsx, He CBS3aH- HbIX
HeNoCpeCTBEHHO C Hel .
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[Ipuk/aasHasi 3HAYUMOCTb MaTeEMaTUKHU OOYCJIOBJEHA TEM, YTO eé
NpeMeTOM SIBASAITCA PyHAAMeHTalbHblE CTPYKTYPhI HALIET0 MU- pa:
NPOCTPAaHCTBEHHble GOPMbI U KOJIMYECTBEHHbIE OTHOLIEHHUS,
yHKLMOHA/IbHbIE 3aBUCUMOCTH U KaTEropyuu HeolpeseéHHOCTH, OT
MPOCTEeNIIMX, yCBauBaeMblX B HENOCPEJCTBEHHOM OIbITE, [0 [0-
CTAaTOYHO CJIOHBIX, HEOOXOJAUMBIX JUJI1 Pa3BUTHS HAY4YHBbIX U TeX-
HOJIOTHYeCcKUX ujed . be3 KOHKpeTHbIX MaTeMaTHYeCKHMX 3HaHUU
3aTpy/lHEHO NOHMMaHHe MPUHIMIOB YCTPONCTBA U HCIOJIb30BaHUS
COBpEMEHHOM TEeXHWKH, BOCIIPUATHE W UHTepIpeTalus pasHoo6pas-
HOU COIMa/JIbHOW, 3KOHOMUYECKOH, MOJUTUYECKON HHPOpMaIUH,
ManosdPpeKTUBHA MOBCEJHEBHAsA MpaKTUYecKasl JesATeJbHOCTh . Bo
MHOrux cpepax npodeccuoHalbHOU AeATeSbHOCTU TpebyrTcs yMme-
HUS BBINOJHATE PACYEThl, COCTABJATH aAJTOPUTMbI, HPUMEHSATH
dopMysibl, TPOBOAUTL IeOMeTpHUYecKHe U3MepeHUs] U IOCTPOEeHHUs],
YUTaTh, 06pabaThIBaTh, MHTEPIPETUPOBATh U MPEACTABISATh HHOP-
MalM0 B BUJie TabJul, AUarpaMM U rpaduKoB, IOHUMATb BEPOST-
HOCTHBINA XapaKTep CJAy4YalHBIX COOBITHH .

OZHOBpPEMEHHO C paciiupeHueM chep NpUMeHEHHUs] MaTEMAaTHKUB
COBPEMEHHOM O0O0IIeCTBe BCE 06oJiee BaXHbIM CTAaHOBUTCS MaTeMa-
TUYECKUH CTWU/Ib MBILUJIEHUS, NPOSABJAIIUNACA B oONpeAeséHHbIX
YMCTBEHHbIX HaBbIKaX . B mpolecce u3ydyeHus MaTeMaTUKH B apce- HaJl
NPUEMOB U METO/I0B MBbIIIJIEHHUA YeJIoBeKa eCTeCTBEHHbIM 06- pa3oM
BKJ/IIOYAIOTCA MHAYKLUSA U JelyK11d, 06061eHre U KOHKpe- TH3alus,
aHaJM3 U CHHTe3, KJjaccudukauusg U cUCTeMaTu3aLus,
abcTparupoBaHue M aHasorus . O6'beKTbl MaTeMaTH4YeCKUX yMo3a-
KJIIOUEeHUH, NpaBuja UX KOHCTPYMPOBAHUS PACKPbIBAIOT MeXaHHU3M
JIOTUYEeCKUX ITOCTPOEeHUH, CIOCOGCTBYIOT BbIpaboTKe yMeHUsA ¢op-
MyJINPOBaTb, 0G0CHOBBIBAaTb U JIOKa3blBaTb CYXJEHHf, TeM CaMbIM
bopMuUpYIOT JIOTMYECKHUHM CTWUJIb MbllIUIeHUd . Beayuias poJsib npu-
Ha/JIOKUT MaTeMaTHKe B (GOpPMHPOBAHUU aJTOPUTMHUYECKOH KOM-
MIOHEHThl MBIIIJIEHUS] U BOCIMTAaHUM yMEHHUM JeHcTBOBaTh MO 3a-
JAHHBIM aJIfOPUTMaM, COBEpLIEHCTBOBATb U3BECTHbIE M KOHCTPYH-
poBaTb HOBble . B mponecce pemeHuss 3ajady — OCHOBBI JJIA
opraHusaluy y4yebGHOH JesATe/JbHOCTH Ha YpoKax MaTeMaTHKU —
pa3BUBAIOTCA TBOpYeCKasd U MPUKJIAJHAsA CTOPOHbI MbIIJIEHUS .

O6ydyeHre MaTeMaTHKe JAaéT BO3MOXKHOCTb Pa3BUBATh y yyalllUX-
Cl TOYHYIO, pallMOHAaJbHYI0 U UHPOPMATHBHYIO pedb, YMeHHEe OT-
6upaTh HauboJsiee MOAXOASIMNE S3BIKOBblE, CUMBOJIMYEeCKUe, Irpadu-
YyecKHe CpeJCcTBa [JIsl BBbIpaXKEHUs CYyXKAEHUH M HarJasgHOTo HX
NpeACTaBJIeHUs .

Heo6xoAMMBIM KOMIIOHEHTOM OO0IIed KyJbTypbl B COBPEMEHHOM
TOJIKOBaHHUU $IBJIsIeTCSl 06llee 3HAKOMCTBO C METOJAMM IO3HAHUA
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JleICTBUTENbHOCTH, NpeACTaBJeHUe O MpeJMeTe U MEeTOoJle MaTeMa-
THUKH, €ro OTJHUYUSAX OT METOJOB eCTECTBEHHBIX M T'YMaHUTAPHBIX
HayK, 06 0OCOGEHHOCTSIX NPUMEHEHHUs MaTeMaTHUKU /[Js pelleHUs
Hay4YHbIX W MPUKJIAJHBIX 33Ja4 . TakuM 06pa3oM, MaTeMaTH4YecKoe
o6pa3oBaHHUe BHOCUT CBOM BKJIaJL B QOpMUPOBaHUeE 0611el KYJIbTY - Pbl
yeJioBeKa.

H3yyeHne MaTeMaTHKH CHOCOOGCTBYeT 3CTETHUYECKOMY BOCIHTA-
HUIO YeJIOBEKA, IOHUMaHHIO KPAacoThl U U3SAIIECTBA MaTeMaTU4e- CKUX
paccy/ieHui, BOCOPUSATUI0O TeoMeTpUYecKUX ¢opM, ycCBoe- HUIO
HUJle CHMMETPUH .

LEM U3YYEHMA YYEBHOIO MPEAMETA «MATEMATWKA~»

[IprOpUTETHBIMU 1eJIsIMU 06y4YeHUs: MaTeMaThke B 10—11 kuac-
caxX Ha yrJyy6JIEHHOM YpPOBHeE NMPOJOJ/KAIT OCTABATHCS:

6 popMHUpOBaHHE LIeHTPAJIbHbIX MaTeMaTUYECKUX MOHATUH (4uc-
JIo, BeJIMUMHA, TeoMeTpUuecKkass purypa, nepeMeHHasi, BEpOsT-
HOCTb, QYHKIIMs, MPOU3BOJIHAA, UHTErpasi), 0GecledyruBarIInux
MpeeMCTBEHHOCTb U NMEePCIeKTUBHOCTh MaTeMaTH4iecKoro o6paso-
BaHUs 00Y4YaroIIHXCS;

6 TMIOZABEJIeHHe y4YalUuXcd Ha JOCTYIMHOM /JJIl HUX YPOBHE K OCO3Ha-
HHUI0O B3aMMOCBSI3M MaTeMaTHKH M OKpYXKamollero MUpa, NOHUMaA-
HUIO MaTeMaTHKH KaK 4acTH o6lLied KyJbTypbl YeJ0BEYeCTBa;

6 pa3BHTHe HWHTeJJIEKTYa/IbHbIX U TBOPYECKHUX CIHOCOOHOCTEH ydya-
LIMXCS, MO3HAaBaTeJbHOU AKTUBHOCTH, HMCCIe[0BaTEeNbCKUX yMe-
HUU, KPUTUYHOCTA MBILUIEHHS, UHTepeca K HW3y4YeHUI0 MaTeMa-
THUKHU;

6 opMupoBaHUe QYHKIMOHAJbHON MaTeMaTH4YeCKOH I'PaMOTHO- CTH:
YyMEHHUs paclo3HaBaTb MaTeMaTH4YeCKHe acleKThbl B peasb- HbIX
)KU3HEHHBbIX CUTyalluaX MW [pPU U3YYeHUU [JpPYyrUxX Yy4eOGHbIX
NpejMeTOB, NPOsBJIEHWSA 3aBUCUMOCTEHM W 3aKOHOMEPHOCTEH,
dopmMysiupoBaTh UX Ha fA3bIKE MaTeMaTHKHU WU CO3/aBaThb MaTeMa-
TH4YeCKHue MOJieJiM, IPUMEeHATb OCBOEHHBbIM MaTeMaTH4YeCKHMH am-
napar /s pelleHUs] NPaKTUKO-OPUEeHTUPOBAHHBIX 33Jad, UHTep-
NIPeTUPOBATh U OLIEHUBATh MOJIyYeHHble Pe3y/bTaThl .

OcHOBHBIE JIMHUM COJZepKaHUA Kypca MaTeMaTUKh B 10—
11 ksaccax yriay6/18HHOro YpoBH:A: «Hucaa U BBIYHUCAEHUS»,
«Anrebpa» («Anrebpauyeckre BbIpaKeHHUsI», «YpaBHEHUSI U Hepa-
BeHCTBa»), «Hadasa MaTeMaTuyeckoro aHaJjausa», «['eomeTpusa»
(«FeomeTpuyeckne GuUrypsl U Ux cBoicTBa», «M3MepeHue reome-
TPUYECKUX BeJUYUH»), «BeposATHOCTb U cTaTUCTUKA» . [laHHbIE JIHU-
HUU Pa3BUBAIOTCA NapasulesIbHO, Kak[asl B COOTBETCTBUU C CO6-
CTBEHHOH JIOTUKOM, OJHAKO He He3aBMCHMO OJiHa OT JPYyroM, a B
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TECHOM KOHTAaKTe U B3auMOJeHcTBUHU . KpoMe 3TOro, ux o6beuHs-
eT JIOTU4YecKas COCTaBJIAIIAsl, TPAAUIIMOHHO MPUCYylas MaTeMa-
TUKe Y MPOHU3BbIBAKOIIAs BCe MaTeMaTU4YeCKHe KYPChbl U COoJieprKa-
TesibHble JUHUM . ChopmynupoBaHHoe B DespepasbHOM rocygap-
CTBEHHOM 00pa3oBaTeJbHOM CTaHJApTe CpeAHero OoO6IIero
obpa3oBaHUsl TpebGOBaHUE «yMeHHE ONepHpoBaThb MNOHATUSIMU:
omnpejesieHUe, aKCMOMa, TEOpeMa, CJeJCTBHE, CBOWCTBO, MMPHU3HAK,
Jl0Ka3aTeJIbCTBO, paBHOCUJIbHble GOPMYJUPOBKU; yMeHHEe popMy-
JIUPOBaTh 06paTHOE W MPOTHUBOIOJIOXKHOE YTBEPXK/AEHHE, IPUBOJIUTh
MpuMepbl U KOHTPIPUMEpPHI, UCN0JIb30BAaTh METO/i MaTeMaTHYeCKOU
UHAYKLHWU; IPOBOAUTE JlOKa3aTeJIbHbIe pAaCCyXAeHUd IMpU pelle-
HUM 33/]a4, OLleHUBATh JIOTUYECKYI0 IPAaBUJIbHOCTb PACCYKIEeHUN»
OTHOCUTCS KO BCceM KypcaM, a popMHUpOBaHMeE JIOTUYECKUX YMEHU N
pacnpejiesisieTcs 10 BCeM rojJiaM o6y4eHUsl Ha YPOBHE CpeiHEero 06-
mero o6pa3oBaHuUs .

MECTO YYEBHOIO MPEAMETA «MATEMATMKA» B YYEBHOM M/IAHE

B coorBeTcTBUM ¢ DefepasbHbIM TOCyJapCTBEHHBIM 06pa3oBa-
TeJIbHBIM CTaHJIAapTOM CpeZHero obinero ob6pasoBaHUsI MaTeMaTHKa
ABJISeTCa 06s3aTes/IbHbIM NIpeJMeTOM Ha JJaHHOM YpoBHe ob6pa3oBa-
Hus . Hacrosmeir pa6odell mnporpaMMod IpegycMaTpUBaAETCs
u3ydyeHue ydyeGHOro mnpeamera «MaTeMaTHKa» B paMKax  Tpéx
y4e6HbIX KypCcOB: «Asrebpa M Hadajsa MaTeMaTHU4eCKOro aHa- JIu3a»,
«['eomeTpus», «BepodaTHOCTb M cTaTUCTHKa» . dopMmupoBa- Hue
JIOTUYECKUX YMEHMUH OCyIllecTB/sSeTCd Ha MNPOTSMEeHUHU BceX JIeT
06y4yeHHUs B CTaplliel IIKOJie, a 3JeMEeHTbl JIOTUKH BKJIOYAIOTCSB
cojlep>kaHUe BCeX Ha3BaHHBIX Bblllle KyPCOB .

B yue6HOM my1aHe Ha u3ydyeHue mMaTteMaTuku B 10—11 ksaccax Ha
yrJy6J€HHOM YpOBHe OTBOJUTCA 8 y4eOHbIX 4YAacOoB B HeJeJI0B
TeyeHUe KaXKAoro rojia o6ydyeHus, Bcero 560 yyeOHBIX 4aCOB .

TemaTHyeckoe NJIaHUPOBaHUE YUeOHBIX KYPCOB U PEKOMeEH1ye- Moe
pacrnpeziesieHre y4eOGHOrO BpeMeHU [JIsl U3Y4YeHHUs OT/eJIbHbIX TEM,
Npe/JIo}KeHHble B HACTOALLeH IporpaMMe, HaJlo paccMaTpHU- BaTb KakK
IpUMepHble OpPUEHTHUPbl B IOMOILb COCTABUTEJIO aBTOP- CKOH
pa6Goyel mporpaMMbl, U IpexJe BCero y4yuTesto . ABTop pa6o- 4ei
[IporpaMMbl BIpaBe YBEJUYUTb WJIU YMEHbIIUTb MpeJJoXKeH- Hoe
YHUCJO0 Y4YeGHBIX 4YacoB HA TeMy, YTOObl YIrJIyOGUTbCA B TEMAaTHKY,
3aMHTEPECOBABIIYI0 O00YYaIOIIUXCs, MWJM HaNpaBUTb YCUJIUS Ha
npeoJiojieHHe 3aTpyAHeHUH . JlomycTHMO Tak)Ke JIOKaJbHOe Iepe-
pacnpeziejieHHe W IepecTaHOBKAa 3JIEMEHTOB COJEp)KaHUS Kypca
BHYTPHU JAHHOTrO KJacca .
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KosinuecTBO NpoOBepOYHBIX paboT (TeMaTHYECKUH U HTOTOBbIU
KOHTPOJIb KadecTBa YCBOEHHUsI Y4YeGHOTrO MaTepuasa) U HUX THUI
(camocTosITe/IbHBIE U KOHTPOJIbHbIE PabOThI, TECTbl) OCTAKTCHA Ha
YCMOTpEHHE YUUTEJH .

Tak»ke yuuTesib BIpaBe YBEJUYUTb UM YMEHbUIUTb YUCI0 yieb-
HBIX YacoB, OTBEJEHHbIX B paboyel mporpamme Ha 0600OIEHUE,
MIOBTOpEHUE, crucTeMaTU3aluio 3HaHUH 00yYarIUXCS .
EJMHCTBEHHBIM, HO NPUHIMIIHAIBbHO BaXXHbIM KpHUTEpUEeM SsIBJISIET-
Csl IOCTHXKeHUe pe3yJibTaTOB 00y4YeHHs], yKa3aHHbIX B HAaCTOsIeN
nporpaMmme .

8 Paboyas nporpamma



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

OcBoeHHe y4yeOHOro mnpeamera «MaTeMaThKa» JOJ/DKHO obecre-
YUBaTh JIOCTHXKEHHEe Ha YPOBHe cpesHero obiiero o6pasoBaHus cie-
AYHOIIHUX JIMYHOCTHBIX, MeTallpeAMEeTHbIX U MpeAMETHbIX O6p330Ba-
TeJIbHbIX pe3yJIbTATOB:

JMMHOCTHBbIE PE3Y/IbTATbI

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

I'pasxcdanckoe socnumanue:

cHOpMHUPOBAHHOCTHIO TPAKAAHCKOU MO3UIUU OOyYalolnerocs Kak
aKTUBHOI'O U OTBETCTBEHHOI'O 4YJIeHAa POCCUHCKOro OOIecTBa, Mpej-
CTaBJE€HHEM O MaTeMaTH4YeCKUX OCHOBaX (QYHKIMOHUPOBAHHUS pas-
JIMYHBIX CTPYKTYD, BJE€HUH, MPOIeAYyp IPakAaHCKOro o61iecTBa (BbI-
60pBI, OMPOCHI U NP .), yMEHUEM B3aUMOJIENCTBOBATD C COLMATIbHBIMU
WHCTUTYTaMU B COOTBETCTBUU C UX PYHKLHUAMHU U Ha3HAYEHUEM .

ITampuomuueckoe socnumaHue:

chOpPMUPOBAHHOCTBIO POCCHUCKON TpakKJaHCKOW HJEHTHUYHOCTH,
yBaXKeHUSI K MPOIIJIOMY W HACTOSILEMY POCCUHCKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHHEM K JOCTHXKEHHUSM POCCUHCKUX MaTEMaTH-
KOB M POCCUHCKOM MaTeMaTUYeCKOH IIKOJIbI, K NCIOJIb30BAHUIO 3TUX
JOCTKEHUN B JAPYTrUX HayKaX, TEXHOJIOTUAX, cPpepax 3KOHOMHUKH .

Ayxoeno-HpaecmeeHHoe socnumaHue:

OCO3HAaHMEM [IyXOBHBIX LIEHHOCTEeH poccuiickoro Hapoga; cdop-
MUPOBAHHOCTbI0 HPABCTBEHHOI'0 CO3HAHUS, 3TUYECKOr0 IOBeJEHMUH,
CBSI3aHHOI'O C NPAKTHYEeCKUM NpHUMEHEHUEeM J[JOCTHKEHUH HayKU U
JlesITeJIbHOCThIO YYEHOr0; OCO3HAaHMEM JIMYHOI'O BK/I3Ja B IOCTpoe-
HUe YCTOMYMBOIO GyAyLIero .

Jcmemuueckoe socnumaHue:

3CTETUYECKHM OTHOIIEeHHWEM K MHPY, BKJIIOYAA 3CTETHUKY MaTe-
MaTH4YECKHX BaKOHOMepHOCTef/’I, 06'be}(TOB, 3a4ay, pemeHPIfI, pac-
CY)KAEHHﬁ; BOCIIpUMMYNBOCTBIO K MAaT€MAdTUYE€CKHM aACIEeKTaM pas-
JIMIYHbIX BUAOB HCKYCCTBaA.

dusuueckoe socnumaHue:
C(l)OpMI/IpOBaHHOCTbI-O yMeHHUud NPUMEHATb MaTeMdTH4Y€eCKHue 3Ha-
HHUA B MHTEpecax 340pOBOTO0 U 6e30macHoro 06pa3a ’KW3HH, OTBET-
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CTBEHHOT'0 OTHOLIEHHUS K CBOEMY 3/0pOBbI0 (3/10pOBOe MHUTaHHUE,
c6a/TaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryJsapHas pusu-
yeckasi aKTUBHOCTb); QU3HWYECKOr0 COBEpPLIEHCTBOBAHUS NpPU 3aHS-
THSAX CIIOPTUBHO-03/10POBUTEJILHOMN /1€TebHOCTBIO .

Tpyodosoe socnumanue:

FOTOBHOCTBIO K TPY/y, OCO3HAHUEM LIEHHOCTH TPYAOJIIOGUS; UH-
TepecoM K pasu4yHbIM cdepaM npodeccCHOHATbHOU [IeATEeNbHOCTH,
CBSI3aHHBIM C MaTeMaTHUKOH U e€ NMPUJIOKEHUSIMH, YMEHHEM COBep-
IaTh OCO3HAHHBIA BbIGOP OyaAylied npodeccuyd U peasrn30BbIBATb
COGCTBEHHbIE KU3HEHHbIE IJIaHbl; TOTOBHOCTbIO U CIOCOGHOCTBIO K
MaTeMaTU4eCKOMYy O0Gpa30BaHHUI0 U CaMOOOPa30BaHUIO Ha MpPOTSKe-
HUHW BCEH KHU3HH; TOTOBHOCTHIO K aKTUBHOMY YYaCTHUIO B pellleHUH
MpPaKTUYECKUX 33Jla4 MaTeMaTUYeCKOW HanpaBJIEHHOCTH .

Idxor02uueckoe socnumaHue:

cHOpMHUPOBAHHOCTHIO 3KOJIOTUYECKONW KYJBbTYpPbl, MOHUMaHHEM
BJIMSIHUSI COIMAJIbHO-3KOHOMHUYECKUX TPOLECCOB Ha COCTOSTHHUE
MPUPOJHON U COLIMAJNIBHON Cpejibl, 0CO3HAaHHUEM TIJI0O6AJbHOI0 Xapak-
Tepa 3KOJIOTUYECKHUX MPOo6JIeM; OpHeHTallMeld Ha MpUMeHeHWe MaTe-
MaTHYeCKUX 3HAHUM JJIs1 pelieHUs1 3a4ad B 06JIaCTH OKpYKalolen
cpenbl, MJIAHHPOBAHUS MOCTYNKOB M OLEHKHM HUX BO3MOXHBIX IIO-
CJIe[ICTBUH /1 OKpY>Kalollel Cpeasbl .

ITenHocmu HaQy4HO20 NO3HAHUSL:

chOPMUPOBAHHOCTbI0 MHUPOBO33PEHUS], COOTBETCTBYIOLIErO CO-
BpPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU U OOLIeCTBEHHOW NPaKTHKH,
NIOHUMaHHEM MaTeMaTH4yeCKOH HayKM Kak cdepbl 4YesioBeyeCKOH
JleITeJIbHOCTH, JTaloB eé pa3BUTHUA W 3HAYMMOCTHU JJIs Pa3BUTUA
LUBUJIM3aLUY; OBJIaJleHHeM fA3bIKOM MaTeMaTHKH M MaTeMaTHue-
CKOM KyJIbTYPOH KaK CpeACTBOM IO3HAHHA MHpPA; FTOTOBHOCTbIO OCY-
L1eCTBJIATb IPOEKTHYIO M MCC1e/0BaTebCKYI0 JeATe/JbHOCTb UH/U-
BU/lyaJIbHO U B TpYIIIeE.

METANPEAMETHBIE PE3Y/IbTATbI

MeTanpeaMeTHble pe3y/bTaTbl OCBOEHUS IPOrpaMMbl y4yeGHOIO
npeameTta «MaTemMaTHKa» XapaKTepU3yIOTCSA OBJIaJIeHUEM YHusep-
CanbHLIMU NO3IHABATNEABHBIMU 0eliCMEUAMU, YHUBEPCAIbHLIMU
KOMMYHUKAMUBHBIMU  0elUcCmMBUAMU, YHUBEPCAIbHLIMU Pe2Y-
AAMUBHBIMU OeLiCEUAMU.

1) Vuueepcanvhvie MO3IHABAMEABHBIE Jelicmsus, obecneyusa-
om gopmuposarue 6a3068blX KOSHUMUBHBIX NPOYECCO8 0OyUaro-
wuxcs (0ceoernue Memooos NOZHAHUSL OKPYIACAIOULe20 MUpd; NPU-
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MEHEeHUEe 102U EeCKUX, UCCIe008AMEeNbCKUX ONnepayull, YMeHull
pabomams ¢ uHgopmayuetr) .

Basoevte ao2uueckue deiicmeus:
6 BBISIBJIITb M XapaKTepU30BaTb CyIeCTBEHHble NMPU3HAKHW MaTe-
MaTUYECKUX 00'bEKTOB, MIOHATUN, OTHOUIEHUN MEXAY MOHATUS- MU;
dopmysiMpoBaTh omnpejesieHUs] IMOHATHH; yCTaHaBJIWBaTh Cy-
L[EeCTBEHHbIA NpPU3HAK KJaccuPUKALMKU, OCHOBAaHUS JJi1 06006-
L[eHUSA U CPaBHEHUs, KDUTEPHUU NPOBOAMMOr0 aHa/IM3a;
BOCHPUHUMATh, GOPMYJUPOBATh U NMPEO0OPA30BLIBAThL CYKJEHHUS:
yTBEpAUTE/IbHbIEe U OTpHUIlATe/JbHble, €JUHUYHbIE, YaCTHbIe U 06-
1I1e; YCJIOBHBIE;
6 BbISBJISATh MaTeMaTH4YeCKHe 3aKOHOMEPHOCTH, B3aUMOCBSI3U W
NMpOTHUBOpeYHs B pakTax, JaHHbIX, HAGJIIOIEHUSIX U yTBepKie-
HUSX; IpeAJaraTh KPUTEPUU JJisl BbISIBJIEHUsS] 3aKOHOMEPHOCTEH
Y IPOTUBOpPEYNY;

JleJlaTh BbIBOJIbI C HCIOJIb30BaHUEM 3aKOHOB JIOTHMKH, JI€AYKTUB-
HbIX U UHAYKTUBHBIX YMO3aK/JIIOYEHUH, YMO3aK/JIOYEeHUNH IO aHa-
JIOTUU;

MMPOBOJIUTH CAaMOCTOSITE/JIbHO J0Ka3aTeJbCTBAa MaTeMaTH4YeCKHX
yTBepKJeHUH (mpsiMble U OT NPOTUBHOrO), BbICTpaWBaTh apry-
MEHTAI{I0, MPUBOJAUTH HPUMEPHl U KOHTPHPUMEPHI; 0OOCHOBBI-
BaTb COGCTBEHHBbIE CY>KJ€HHUSI U BBIBO/bI;

BbIOMpATh CHOCO6 pelleHUs y4eOHOM 3aJauyu (CpaBHUBATh He-
CKOJIbKO BapHAHTOB pellleHH’s, BbIOUPATh HauboJiee MOAXOASITAN
C Y4ETOM CAaMOCTOSITEJNIbHO BbIJIEJIEHHBIX KPUTEPUEBR) .

o

o

o

o

Ba3soevle uccaedosamenvekue oelicmeusn:
HCII0JIb30BaTh BOMPOCHI KaK KCCAE0BATEJNbCKUA HWHCTPYMEHT
mo3HaHusi; GOPMyJIUPOBATb BONPOCHl, GUKCHPYIOIIUE MPOTHUBO-
peyue, NMpob6JeMy, yCTaHABJIMBAaTb MCKOMOE U JaHHOe, GOpMUPO-
BaTb TUIIOTE3y, apTyMEHTHPOBATb CBOIO MO3UIIHI0, MHEHHUE;
MPOBOJIUTH CAMOCTOSITEJIbHO CIJIAHUPOBAHHBIM 3KCIIEPUMEHT, MC-
cleZloBaHWE II0 YCTAHOBJIEHUIO OCOGEHHOCTEH MaTeMaTH4YeCKOro
06'bEKTA, SIBJIEHHS], IIPOLLECCa, BbISIBJIEHHUIO 3aBUCUMOCTEH M eIy
06'beKTaMU, SIBJIEHUSIMU, TIPOLeCCaMu;
CaMOCTOSITEJIbHO GOPMYJIMPOBaTh 060GIIEHUSI U BBIBOABI IO pe-
3yJibTaTaM MPOBEAEHHOr0 HaGJIIOIEHUs], HCCIeZ0OBaHHUs, OLIEHU-
BaTb JOCTOBEPHOCTb MOJIYYEHHBIX Pe3yJIbTAaTOB, BLIBOJOB U 0606-
IeHUH;
6 MPOrHO3HMPOBATh BO3MOXKHOE pPa3BUTHE MPOILEecca, a TaKKe BbI-
JIIBUTaThb MPEANOJIOXKEHHUS] O €ro PasBUTUM B HOBBIX YCJIOBHSX .

o

o

o
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6

o

o

o

Pa6oma ¢ ungopmayueii:

BBIABJIATh JedULUTbl HHPOPMAL UK, JAHHBIX, HEOOXOJUMBIX [JIs
OTBeTa Ha BONPOC U JJid pellleHUs 3aJauu;

BbIOMpaTh MHGOPMAIMI0 U3 UCTOYHUKOB Pas3IMYHBbIX THUIOB, aHa-
JIM3UPOBATh, CUCTEMATHU3UPOBATh U HHTEPIPETUPOBATHL HUHPOP-
MalLMI0 Pas/IMYHbIX BUJIOB U GOPM IpeJiCTaBJIeHUSs;
CTPYKTypUpOBaTh MHGOpPMalMIO, NPEACTABAATL €€ B pasIUYHbIX
dopmax, nanocTpupoBaTh rpadpuyecky;

OlLleHUBATh HAJIEXKHOCTh MHPOPMALIMU 10 CAMOCTOSATENbHO chop-
MYJIMPOBAaHHBIM KPUTEPUSM .

2) VHusepcanbhble KOMMYHUKAMUBHBLE Oclicmeus, obecneyu-

earom C¢0pMMp08(1HHOC‘mb COUUAIBHBIX HABBLIKOB 06y'4ar0u4uxc2 .

o

OoweHue:

BOCIIpUHHUMATb H q)OpMyJ'[I/IpOBaTb CYyXJ€eHUA B COOTBETCTBHHU C
YCJIOBUSIMU U LIeJIIMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BbIpa- KaTh
CBOIO TOYKY 3p€eHHA B YCTHBIX U MNMHUCbMEHHBLIX TEKCTaX, JaBaTb
IIOACHEHUA o xony pemieHudA 3a/a4H, KOMMEHTHPOBATb
MOJIy4YeHHBIN pe3yJibTarT;

6 B X0/1e 00CY»K/IeHH s 3a/1aBaTh BOIPOCHI 110 CYLIeCTBY 00CYy»K/1ae- MOH

o

o

12

TeMbl, NpOG6JIeMbl, pellaeMON 33a/lauyd, BbICKA3bIBATb H/IEH,
HalleJIeHHble Ha MOMCK pEeLIeHUSs; CONMOCTABJATh CBOM CYXKJEHHUS
C CYXJeHHSAMH [JpYyrux Y4acTHHUKOB JMajiora, OOGHapy>KHWBaTb
pas/vuue U CXO/CTBO MO3HUIMH; B KOppeKTHOU popMme dopmysiu-
pOBaTh pa3HOrJIacHsi, CBOU BO3PAXKEHHUSI;

NpeJICTABJATL Pe3yJIbTAaThl PelleHus 33/Ja4yu, SKCIIEpUMEHTa, UC-
c/leZJOBaHUs, MPOEKTa; CaMOCTOSITEJIbHO BbIOMpPAaTh GOpMaT BbI-
CTYIJIEHUS] C YYETOM 33/a4y Npe3eHTAlMd U 0COOEHHOCTeH ayu-
TOPHUH .

CompyodHuuecmao:

INOHUMAaThb U HCHOJIb30BaTh NPEeUMylleCcTBa KOMaHJHOW U UH/JU-
BH/IyaJIbHOU paboThI IPU pelleHUH YieOHbIX 3aJa4; IPUHUMATb
LleJIb COBMECTHO! [leSITe/IbHOCTH, TJIaHUPOBATh OpraHu3aluio Co-
BMECTHOH paboThbl, pacnpeessaTb BUAbI paboT, AOroBapyUBaThCH,
06CY»X/IaTh TMPOLECC U Pe3yJIbTaT paboThl; 06061aTh MHEHUS He-
CKOJIbKUX JIIOJIEH;

y4acTBOBAaTbh B I'PyNnoBbIx popMax paboTbl (06CyxkJeHHUs, 06MeH
MHEHUSIMH, KMO3TOBbI€ IITYPMbI» U T.I .); BBINOJHATbL CBOIO YacTh
pa6boTbl U KOOPJUHUPOBATh CBOM JENCTBHUSA C APYTUMU 4Jie- HAMHU
KOMaH/ibl; OLEHMBATh KayecTBO CBOEro BKJaZa B OOILUH
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MPOAYKT MO KPUTEPUSIM, CGOPMYJIUPOBAHHBIM yYaCTHUKAMHU
B3aUMOJEUCTBUSA .

3) VHusepcanvhvle pe2YyAstmMuEHbBLE Oelicmausi, 00ecneuusanm

gbopMupoeaHue CMBbBICIIOBBIX YCMAHOBOK U IICU3HEHHbIX HABbIKO6
JUYHOCmU.

6

o

o

o

Camoopzanuzauus:

COCTaBJISATh IJIaH, aJIFOPUTM pelleHUs 3a/adyd, BbIOUPATh CIOCO6
pellleHUsI C Y4ETOM MMEIOIIUXCS PECYpcoB U COOCTBEHHBIX BO3-
MOKHOCTEH, apryMeHTUPOBaTh U KOPPEKTHPOBaThb BapUaHThI pe-
IIEHUH ¢ y46TOM HOBOM MHOpPMALMH .

CamoxoHmpoav:

BJIa/leTh HaBbIKaMH I03HaBaTeJbHOU pedJieKCHU KaK OCO3HaHMUS
COBeplLIaeMbIX JeUCTBUW U MBICIUTEJNbHBIX MPOLECCOB, UX pe-
3yJIbTAaTOB; BJIAZIETh CIIOCOGAMHU CaMONPOBEPKH, CAMOKOHTpPOJIS
nporecca U pe3yJibTaTa pelleHUs] MaTeMaTHYeCKOW 3a/ia4u;
NpeJBUAETh TPYAHOCTH, KOTOpPble MOTYT BO3HHUKHYTb IIpU pelle-
HUU 337]a4l, BHOCHUTb KOPPEKTHUBBHI B [IeSITEJIbHOCTb Ha OCHOBE
HOBBIX OGCTOSITE/NIbCTB, JAHHBIX, HaWJIEHHbIX OIIMOOK, BBISIBJIEH-
HBIX TPYAHOCTEN;

OLleHMBATb COOTBETCTBME pe3yJibTaTa LieJIM U YCJI0BUSAM, 06bsC-
HATb MPUYUHBl JIOCTHXKEHHUS WJIM HeJOCTHXKEHHUSA pe3yJibTaTOB
JleITeJIbHOCTH, HaxOJUTb OIIMOKY, AaBaTb OLEHKY HNpPHOOpeTEH-
HOMY ONBITY .

MPEAMETHbBIE PE3Y/IbTATbI

[IpegMeTHBIE peE3yJIbTATBl OCBOEHHUs paboyedl MporpaMMbl 110

MaTeMaTHKe [IpeJCTaBJIEHbI 110 rogaM 06y‘1e1-mﬂ B paMKax OTA€JIbHbIX
KYpPCOB B COOTBETCTBYIOILIHX pa3esiax HaCTOHH.[eI‘/’IHpOFpaMMbI .

MATEMATUKA. Yrny6néHHbii ypoBeHb. 10—11 Knacchl 13



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

UEAN U3YHEHUA YHEBHOI O KYPCA

Kypc «Anrebpa ¥ Hayajla MaTeMaTHYeCKOTO aHasu3a» sIBJISEeTCS
OJJHUM M3 HauboJsiee 3HAYUMBbIX B MporpaMMme cTaplieid HIKOJbI, MO-
CKOJIBKY, C OJJHOM CTOpPOHBI, OH O0eclneyrMBaeT UHCTPYMEHTaJIbHYIO
6a3y /i1 U3yUYeHUs] BCeX eCTeCTBEHHOHAYy4YHbIX KYpCOB, a C JAPYrou
CTOpPOHBI, OpMUPYET JIOTHUUYECKOE U aOGCTPAKTHOE MBIILJIEHUEe y4da-
I[UXCS Ha YpPOBHE, HEOOXOJAWMOM JJii OCBOEeHUs HHGOPMATHKH,
00LIeCTBO3HAHUS, UCTOPUH, CJIOBECHOCTH U [JPYrUX JUCLUIJIMH .
B paMkax fgaHHOro Kypca ydyaluecsl OBJIaJIeBalOT yHUBepPCaJlbHbIM
S3bIKOM COBPEMEHHOMW HayKH, KoTopass pOpMyJIMpyeT CBOU JOCTHU-
>)KeHHUsl B MaTeMaTHU4ieckou popme.

Kypc anre6pb! U Hayas MaTeMaTHYeCKOTO aHa/Ik3a 3aKJa/ibIBaeT
OCHOBY /JJIsI yCIIEIIHOTO OBJIaZIEeHHUSI 3aKOHAMHM (U3UKH, XHMHH,
GUOJIOTHH, TIOHMMAaHHUSI OCHOBHBIX TEHJEHIUN pa3BUTHA SKOHOMH -
K{ U OOLeCTBEHHOM >KM3HH, M03BOJISIET OPUEHTUPOBATLCS B COBpe-
MEeHHBIX [UPPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUAX, YBEPEHHO HC-
M0JIb30BaTh UX JIJIs JlaJIbHENIero o6pa3oBaHUs U B IOBCE/IHEBHOU
)KU3HU . B ToXe BpeMsl OBJIaJleHHWe aOGCTPAKTHBIMH W JIOTHYECKHU
CTPOTUMH KOHCTPYKLHMSAMH aareGpbl 1 MaTEMAaTHYE€CKOrO aHaJIH3a
pa3BUBaeT yMeHHE HAXOJAUTh 3aKOHOMEPHOCTH, 06GOCHOBBIBATbH HUC-
TUHHOCTb, J0Ka3bIBaTh yTBEPK/EHHUS C TOMOIIbI0O MHAYKIMU U pac-
CYy’»/aTh AeAyKTHUBHO, UCIOJb30BaTh 00600IeHNe U KOHKpEeTHU3a-
1o, abcTparupoBaHue U aHAJIOTHIO, POPMHUPYeT KpeaTUBHOEU
KPUTHYECKOE MBIILIJEHHUE .

B xoze u3ydeHus Kypca «Aire6pa ¥ Hadaja MaTeMaTH4YeCKOTrO
aHaJIM3a» ydYaluecs IMOJy4YaloT HOBBIM OMNBIT pelleHUs MPUKJA[-
HbIX 33/1a4, CAMOCTOSITEJIbHOTO MOCTPOEHHUsI MAaTeMaTUYEeCKHUX MO-
Jesed peaJIbHBbIX CUTyallMd, MHTEPHpEeTALMU MOJIYUYeHHBbIX pellle-
HUH, 3HAKOMSITCS C MPUMeEpPaMH MaTeMaTHYeCKHX 3aKOHOMEPHO-
cTedi B TMpUpOJle, HAyKe ¢ MCKYCCTBe, C BbIJAIOUUMUCS
MaTeMaTUYeCKUMHU OTKPBITUSMH U UX aBTOPAMH .

Kypc o6sasaeT 3HAaYUTENbHBIM BOCIHUTATEJbHBIM IMOTEHI[UAJIOM,
KOTOPBIA peasn3yeTcs Kak dyepe3 y4yeOHbIA MaTepHuas, CIIOCOGCTBY-
0K pOPMHUPOBAHHUID HAYYHOTO MHPOBO33pPEHUs], TaK U Yepes
crieriuGUKYy yUeOHOU AeATebHOCTH, TPeOYIOled MPOoA0IKUTETb-HOU
KOHIIeHTPAalM1 BHUMaHHUs, CaMOCTOSITEJIbHOCTH, aKKypaTHO- CTU U
OTBETCTBEHHOCTH 3a MOJIYYeHHbIH pe3yJibTaT .
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B ocHOBe MeTOAMKU 0Oy4YeHUs airebpe W HavajsiaM MaTeMaTHue-
CKOT'0 aHaJIM3a JIeXXUT JAesTeJbHOCTHBIA MPUHIUI O0YYEeHHUSs .

B cTpykType Kypca «Asre6pa M Hayaja MaTeMaTHYeCKOTo aHa-
JIM3a» MOXXHO BBIJIeJIMTh CJeJyI0lHUe CcoJepKaTesbHO-MeTou4e-
ckue JauHUHK: «Hucna WU BblYKCIeHUA», «DyHKIUMU U rpaduku»,
«YpaBHeHHUS U HepaBeHCTBa», «Hayasia MaTeMaTHU4eCKOro aHa/lu- 3a»,
«MHOXecTBa M JIOTMKa» . Bce OCHOBHBIE cCOJiep>KaTeJIbHO-METO-
JAUYecKUe JIMHUU U3y4aloTCs Ha MPOTSHXKEHUU JBYX JIeT 00YYeHUsB
cTapuliell IIKoJie, eCTECTBEHHO JIOINOJIHAS APYT Jpyra U MOCTelNeHHO
HachIasiCb HOBBIMH TEMaMU U pasjesiaMi . MOXKHO C YBEPEHHOCTbIO
CKasaTh, YTO JAHHBIX KypC SIBJISIETCS WHTErpaTUBHBIM, MOCKOJIbKY
06beUHAET B cebe coJiepKaHHe HEeCKOJIbKUX MaTeMaTU4YeCKUX AUC-
LMIJIMH, TaKUX KakK ajrebpa, TPUTrOHOMETpUs, MaTeMaTU4eCKUH
aHaJIM3, TEOpUsI MHOXKECTB, MaTeMaTH4yecKast Jioruka u Jp . [lo me-pe
TOr0 KaK ydalldecs OBJIaJIeBal0OT BCé 6oJiee LIMPOKUM MaTeMa-
THYECKHMM alllapaToM, y HUX MO0cjaef0BaTeJbHO (GOpPMUDPYETCS U
COBEPUIEHCTBYETCS YMEHHE CTPOUTb MaTeMaTUYeCcKyl MoOJeJsb pe-
QJIbHOU CUTyalluY, MIPUMEHSTh 3HAHUS, NOJYYEeHHbIe IPU U3y4ye- HUU
Kypca, /il pelleHUus  CaMOCTOSTeJbHO CchOPMYyJIUPOBAHHOU
MaTeMaTH4YeCKOH 33/jlauM, a 3aTEM HWHTEPNPETHPOBATH CBOU OTBET .

CozepkaTesibHO-MeTOANYecKasd JIMHUA «YHuca U BbIYUCIEHUS»
3aBepuaeT GopMHUpOBaHHE HABBIKOB HMCIOJIb30BAHUS JI€HCTBUTEIb-
HBIX 4YHMCeJl, KOTOpoe OBbLJI0 Ha4aTO B OCHOBHOH IIKoJsie . B crapuiei
IKoJie oco6oe BHUMaHUe yjessieTcss GOpPMHUPOBAHUIO HABBIKOB pa-
IMOHAJIbHBIX BBIYMCJEHUH, BK/IIOYAIOIIUX B cebs HCIOJIb30BaHHUE
pasanyHbIX GOpPM 3aMUCHA YWUCId, YMEHHEe [ieJlaThb MPUKUJIKY, BbI-
MOJIHATh TNPHUOGJMKEHHbIE BBIYMCIEHHUS, OLIEHUBATb YHCJIOBbIE BbI-
pakeHHs], paboTaTh C MaTeMAaTHYECKUMH KOHCTAHTAaMH . 3HAKOMbIe
y4aluuMcsl MHOMXECTBA HATYPaJbHBIX, I[eJblX, PalMOHAJIbHBIX |
JIeICTBUTE/IbHBIX YMCEJ JOTOJHSITC MHOXECTBOM KOMILJIEKCHBIX
yuces . B KaX/JoM M3 3TUX MHOXECTB PacCMaTpUBAIOTCS CBOWCTBEH-
Hble eMy crnenuduyeckre 3aJa4d W OlNepaluu: JejieHHe Halleslo,
ONepUpOBaHUE OCTAaTKAMH Ha MHOXECTBe IeJIbIX YHCeJs; 0COOble
CBOMCTBAa palMOHAJbHBIX U WPPALMOHAJBHBIX YHCes; apudpMeTuye-
CKHe Olepalnyy, a TaKKe U3BJedyeHHe KOPHS HaTypaJbHOW CTENeHU
Ha MHOXeCTBe KOMILJIEKCHbIX yuces . biarosapsi mocieioBaTeabHO-
My paCIIMPEHUIO0 Kpyra HMCIO0JIb3yeMbIX YHCesJ U 3HAKOMCTBY C BO3-
MOXHOCTSIMU WX TNpPUMEHeHUs [Jis pelleHHs PasJudHbIX 3a7ad
dopmupyeTcs npejcTaBiieHre 0 eJUHCTBE MaTeMaTHUKU KaK HAayKUU
eé poJiM B IOCTPOEHUHU MOJleJied peaJibHOTO MHpPA; IIMPOKO HC-
MOJIb3YIOTCS 06061eHre U KOHKPEeTU3aIus .
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JlvHus «YpaBHEHHS U HEPABEHCTBA» PeaIM3yeTCs Ha NPOTshKe- HUU
Bcero oby4yeHus B CTaplleid HIKOJie, IOCKOJbKY B KaX/J0M pa3- jeJsie
[IporpaMMbl NpeslycCMOTPEHO pellleHHe COOTBETCTBYIOIIUX 3a- Jay . B
pes3yJibTaTe y4yalliuecsi OBJa/leBal0T pa3/IMYHbIMU METO/JaMHU pelleHUs
palMoHa/JbHBbIX, MppaluoOHalbHBIX, NoKasaTeJbHBbIX, Jlo-
rapupMuyecKux U TPUTOHOMETPHUUYECKUX YpaBHEHUN, HepaBEeHCTBU
CHCTeM, a TakKKe 3a/lay, cojepallyux napaMmeTpbl . [losiydyeHHble
yMeHUs LHIMPOKO HCMNOJb3YIOTCS NMPHU HCCAeJ0BAaHUU QYHKLUH C 1HO-
MOILbIO IPOU3BO/HOM, IPU pelleHWH NPUKJIAJHBIX 33/lad M 33/Ja4 Ha
HaxoXKJleHWe HaWO6OoJbIIMX W HaWMEeHbUIMX 3HaYeHUNW QYHKIUU
JlaHHas cojiep>kaTesibHasl JIMHUS BKJIIOYaeT B cebsl Takxke ¢popMu-
poBaHHe YMeHUH BBINMOJHATH pacuyéThl 1Mo ¢popmysiaM, mpeobpa3oBa-
HUS palMOHa/lIbHbIX, HWpPpAlUOHAJbHBIX U TPUTOHOMETPUYECKUX
BbIpQXKEHUH, a TakKe BbIpa)KeHUMH, cojiepiKalUuX CTeleHU M Jiora-
pudmbl . Buarosaps M3ydyeHUIO anreb6panvyeckoro marepuasa IMpo-
HUCXOJHUT JajibHellllee pa3BUTHE aJITOPUTMHUYECKOTO U abCTPAKTHOTO
MBILULJIEHUS y4alluxcs, GOpMHUPYIOTCS HaBBIKM JeJyKTHBHBIX pac-
CY>X/IeHUN, paboThl C CUMBOJIbHBIMU (popMaMH, MpeJCcTaBJeHUsT 3a-
KOHOMEPHOCTeN M 3aBUCHMOCTEM B BHJie PAaBEHCTB M HEPaBEHCTB .
Anre6pa npepsaraetT 3¢deKTUBHble HHCTPYMEHTbl JJis pelleHHs
NPaKTHYeCKUX W eCTeCTBeHHOHAy4YHbIX 3a/jlad, HarJsaJHO JeMOH-
CTPUpYeT CBOM BO3MOXHOCTH KaK f3blKa HAyKH .

CopepxxaTesibHO-MeToUuecKasd JIMHUA «DyHKIUU WU TrpadUKu»
TEeCHO TIepenJieTaeTcd € JPYyrUMHU JIMHUAMU Kypca, IOCKOJIBKYB
KaKOM-TO CMBbICJIE 33J]aé€T MOCAeA0BaTeJbHOCTh U3yYeHHUs MaTepHua-Ja
. U3yyenue cTeneHHOH, nmokasaTesbHOH, JiorapudMUYECKOH U TpH-
FOHOMeTpHUYecKUX QYHKIUH, UX CBOUCTB U rpadUKOB, MCII0JIb30Ba-HUE
byHKUMHA A1 pelleHMs 3aJad M3 JpPYyrux y4eGHBIX NpPeAMEeTOB U
peaslbHOM >KU3HU TEeCHO CBSI3aHO KaK C MaTeMaTH4YeCKHM aHaIM30M,
TaK U C pellleHueM YypaBHEHUN U HepaBeHCTB . [Ipy 3ToM 6oJiblI0e BHU-
MaHUe ynensieTcss GOPMUPOBAHHUIO YMEHHUs BbIpaxkaTb (GopMyJsaMU
3aBUCHMOCTHU MEX/y Pas/JIMYHbIMHA BeJMYMHAMH, UCCAeL0BaThb MOJY-
yeHHble QYHKIMH, CTPOUTH UX rpaduku . MaTepuan 3TOH cozepka-
TeJIbHOW JINHUY HalleJleH Ha pa3sBUTHe YMEeHUH U HaBbIKOB, 103BOJIA-
IOIIMX BBIpaXKaTb 3aBUCUMOCTH MeXJy BeJUWYWHAMH B PA3JIHUYHOH
dopme: aHanuTHYeCcKOH, rpaduyeckoil u cioBecHoH . Ero nsydyeHnue
CHOCOGCTBYET PasBUTHUIO aJTOPUTMUYECKOTO MBILJIEHHUS, CIOCOGHO-
CTHU K 0GOGLIEHUI0 U KOHKPEeTU3aLUH, HCII0J1b30BaHUI0 aHAJIOTUH .

CopepxkaTesibHas JUHUA «Hadasa MaTeMaTH4eCKOro aHaJju3a»
M03BOJISIET CYLleCTBEHHO PAaCLIMPUTb KPyr KaK MaTeMaTH4YeCKHX,
TaK U NPUKJIAAHBIX 3a/la4, JOCTYHBIX IIKOJBHUKAM, TaK KaK y HUX
MOSIBJISIETCSI BO3MOXKHOCTb CTPOUTh I'padpUKHU CA0KHBIX QYHKIHH,
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omnpejiesisiTh UX HaUGOJIbIIIMEe U HAUMeHbIINe 3HaYeHUs], BBIYUC/SATh
naomaau GUryp u o6’bEMbl TeJ, HAXOAUTb CKOPOCTH U YCKOPEHU
npoiueccoB . JlaHHas cojiep»KaTesibHasi JIMHUS OTKPbIBAET HOBbIE BO3-
MO>XHOCTHU TMOCTPOEHUSI MaTeMaTHYECKUX MOjesied pealibHbIX CUTY-
allMi, MO3BOJISET HAaXOAUTh HaWJyulllee pellleHre B NMPUKJIAIHBIX,
B TOM YHCJe COLIMA/JbHO-3KOHOMHYECKUX, 3aZjlayaX . 3HAKOMCTBO C
OCHOBaMU MaTeMaTUYeCKOT0 aHa/ihu3a CIOCOOGCTBYET PasBUTHUIO ab-
CTpakTHOro, GpopMaJibHO-JIOTUYECKOTO U KPEaTHBHOTO MbILIJIEHUS,
dopMHUpOBaHUIO YMEHUN pacClio3HABaTh MPOSIBJIEHUs 3aKOHOB MaTe-
MaTUKU B HayKe, TeXHUKE U HUCKYCCTBe . Yyal[uecsd y3HAKOT O BbI-
JAI0UXCA pe3yAbTaTax, MOJyYeHHbIX B X0/le Pa3BUTHA MaTeMaTHU-
KM KaK HayKH, U 00 UX aBTOpax.

CozepxaTesibHO-MeToAUYeCcKass JUHUA «MHOXecTBa M JIOTHMKa»
BKJIIOUYAeT B Ce0s 3JIEMEHTbl TEOPUH MHOXXECTB U MaTeMaTU4YeCKOH
Jorukd . TeopeTUKO-MHOKeCTBEHHbIe IpeJCTaBJIeHUs MMPOHHU3bIBA-
0T BEChb KYpPC LIKOJbHOW MaTeMaTUKH U MpeJiaraloT HauboJsiee YHU-
BepCaJIbHbINA SI3bIK, 00BeJUHSAIOIINN BCe pa3ziesibl MaTEMAaTUKU U eé
MPUJI0KEHU M, OHU CBSI3bIBAKOT pa3Hble MaTeMaTH4YeCKHe JUCIMILIUA-
Hbl U UX NPUJIOKEHUSI B eAUHOe 1esioe . [lo3ToOMy BaXKHO IaTh BO3-
MOKHOCTb IIKOJIbHUKY IOHUMAaTh TEOPETUKO-MHOXECTBEHHBIH SI3bIK
COBPEMEHHOW MaTeMaTHKH W HCIOJIb30BaTh €ro sl BbIpake- HUSA
CBOUX MbIC/IEN . /IpyrUM Ba)KHBIM MPHU3HAKOM MaTeMaTUKU KaK HayKU
c/leiyeT TpPU3HATh CBOMCTBEHHYI0 €W CTPOTOCTb OOOCHOBAaHUH H
cJieZloBaHUE OMpe/ie/IEHHBIM MPaBUJIaM MOCTPOEHHs [J0Ka3a- TeJIbCTB .
3HAKOMCTBO C 3JIeMEeHTaMH MaTeMaTU4YeCKOH JIOTUKH CII0- COGCTBYET
Pa3BUTHIO JIOTHUYECKOTO MBILIUJIEHUS VYalllUXcs, MO03BOJISI- €T UM
CTPOUTH CBOU PACCYXKJEHHS Ha OCHOBE JIOTUYECKUX MPaBUJI,
dopMUpyeT HaBbIKM KPUTUYECKOTO MBILIJIEHUS .

B kypce «Anrebpa ¥ Hayaja MaTeMaTUYECKOrO aHa/NMU3a» MpPHU-
CYTCTBYIOT OCHOBBI MaTEMaTHYECKOTO MO/IeJUPOBAHUs, KOTOpbIe
MpU3BaHbl CIOCOGCTBOBATH (GOPMUPOBAHHUIO HABBIKOB MOCTPOEHUS
MoJieJiell peasibHbIX CHUTYalUH, UCCIENOBAHUSI 3TUX MOJesied C Io-
MOIIbI0 ammnapaTra ajareb6pbl WU MaTeMaTHYeCKOTO aHa/u3a, UHTep-
MpeTanuy MOJYYeHHBbIX pe3yJbTaToB. Takue 3ajaHuUs BILJIETEHBI
B KaXK/1bIH M3 pa3/esioB [IporpaMmebl, NOCKOJIBKY BeChb MaTepHas Kypca
IIUPOKO HCHOJb3yeTcs JJisl pelleHUs NPUKIAJHbIX 33aza4 . [lpu
pellleHUN peasbHbIX MPAaKTHYEeCKUX 33/]ad ydaluecss pa3BUBa- IOT
HaGJIIO/IaTe/IbHOCTh, YMEHHE HaxXOJUThb 3aKOHOMEPHOCTH, ab-
CTparupoBaThCs, UCMOJIb30BAaTh aHAJIOTHUI0, 00001aTh U KOHKPETH-
3upoBaTh npobseMy . [edaTesbHOCTb MO0 GOPMHUPOBAHUIO HABBLIKOB
pellleHUs] TPUKJIAAHBIX 33/1a4 OPraHU3yeTCs B MpPOLlecce U3y4eHUs
BCEX TeM Kypca «AJsire6pa M Havasla MaTeMaTHU4YeCKOro aHaIu3a» .

MATEMATUKA. Yrny6néHHbii ypoBeHb. 10—11 Knacchl 17



MECTO YYEBHOI O KYPCA B YYEBHOM NJIAHE

CoryiacHo yye6HOMY maHy B 10—11 ksaccax u3ydaeTcs yueo-
HbIM KypcC «Asirebpa U HavyaJjla MaTEMAaTUYECKOTO aHa/u3a», KOTO-
pbIM BKJIOYaeT B cebs clieiylollie OCHOBHbIE pa3/iesbl cojepika-
HUudg: «Yucaa u BbIYHWCJIEHUA», (<ypaBHeHI/IH WU HepaBEeHCTBa»,
«DyHKIMU U rpaduku», «Hadasa MaTeMaTH4eCKOro aHaJiu3a»,
«MHO>KecTBa U JIOTUKaA» .

B y4ye6HOM IjiaHe Ha HM3y4yeHHeE YIrJYOJEHHOTO Kypca ajrebpbl U
HayaJl MaTeMaTH4ecKoro aHasus3a B 10—11 ksaccax OTBOAUTCS He
MeHee 4 y4yeOHbIX YAacOB B HeJleJlI0 B TeYeHHE KaJoro roja obydye-
HUSf, BCEro 3a JiBa rojia ooydyeHuss — He MeHee 280 y4eOGHBIX 4aCOB .

MAHUPYEMbIE MPEAMETHBIE PE3Y/IbTATbI OCBOEHWSA PABOYEN
MPOrPAMMbI KYPCA
(MO FOZAM OBYYEHMS)

OcBoeHHe y4eOHOTO Kypca «Asrebpa U Havasla MaTeMaTU4YeCKOro
aHa/M3a» Ha YPOBHe CpeJHEro o6liero o6pasoBaHUs OJKHO ob6e-
CliedYruBaThb JOCTUXKEHHE CIeJYIIINUX TpeAMeTHBIX O6paBOBaT6IIb-HbIX
pe3y/JIbTaToB:

10 Knacc
YJucaa u ssiiucaeHus

6 CBO60OJHO onepupoBaThb MOHATHUAMU: pallMOHa/]bHOE 4HCJO, Gec-
KOHe4yHas Iepuojuyeckass Jpob6b, NPOLEHTbl; HppalHdoHalbHOE
YHCJIO; MHOXECTBa pPaLMOHa/JIbHBIX U JAeHCTBUTEJbHBIX YMCEJ;
MOJyJ/b JAeHCTBUTEJBHOIO YHCJIA.

6 [IprMeHATb JpO6H U NPOLEHTHI AJIs pelleHUs NPUKJIaJAHbIX 3a-
Jlad U3 pas/IMYHbIX OTpacjed 3HAaHUM WM peasbHOH KU3HU .

6 [[puMeHATb NpUGIMKEHHDBIE BBIYMC/IEHHUS, IIpaBria OKpYTJe- HUf,
NPUKUJKY U OLleHKY pe3yJbTaTa BbIYMCIEHHUH .

6 CBO60OJHO omepupoBaTb MOHSATHEM: CTENeHb C LieJbIM [OKa3aTe-
JieM; UCIO0JIb30BaTh NOAXOAALLYI0 GOopMy 3alUCH e CTBUTENbHBIX
yHces JJIsl pellieHHs NMPaKTUYeCKUX 3aZjad U NpeJCcTaBJeHus JaH-
HBIX .

6 CBO60OHO omnepHpoBaTb NOHATHEM: apUPMeTHUUYECKUH KOpeHb Ha-
TYpaJIbHON CTENeHH .

6 CBOGOJHO omepUpoBaTb MNOHATHEM: CTelleHb C palUMOHaJbHBIM
[I0Ka3aTeJeM .

6 CBOGOJHO ONepUpPOBaTh MOHATHUAMU: JiorapudM YHCIA; AecATHY-
Hble U HaTypaJibHble JIOTapuPMBbI .
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6 CBOGOJHO ONEpPUPOBATH MOHSATHUSMHU: CHHYC, KOCHUHYC, TAHTEHC,
KOTAaHT'€HC YMCJIOBOTO apryMeHTa.

OmnepupoBaTh MOHATHUSIMHU: APKCHHYC, apKKOCHHYC U apKTaHTeHC
YHCJIOBOTO apryMeHTa .

o

YpasnHenua u nepaseHcmea

o

CBO6OOAHO OomepUpOBaTh MOHATUSMHU: TOXKJECTBO, YypaBHEHUeE, He-
paBeHCTBO, pABHOCUJIbHbIE YPABHEHUS U YPaBHEHUA-CI€/CTBUS;
paBHOCUJIbHbIE HEpPABEHCTBA .

6 [I[puMeHATh pas/UYHble METOJbl pelleHUs palruoHaIbHbIX
U ApOOHO-pallMOHAJIbHBIX YPaBHEHUU; MPUMEHATh METOJ HUHTep-
BaJIOB /Il pellleHHUs] HEPABEHCTB .

6 CBOGOJIHO OMEepUPOBATh MOHATHUSMU: MHOTOYJIEH OT OJHOH Iie-

peMeHHOH; MHOrOYJIeH C IeJIbIMU Ko3puliMeHTaMH, KOPHU

MHOTrO4YJIeHa; IPUMEHSTh JeJieHHe MHOro4YJieHa Ha MHOTO4YJIeH

c octaTKkoM, TeopeMy be3sy u Teopemy Buerta asiqa pelieHus 3a-

Jay.

CBOGOAHO OMNEpPUPOBATH MOHSTHUSIMH: CHCTEMa JIMHEHWHBIX YypaB-

HEeHMWH, MaTpula, oNpeieuTe/b MaTPULbl 2 X 2 U ero reoMeTpu-

YEeCKHH CMBICJ; MCH0JIb30BaTh CBOMCTBA ONpeAEeJUTeNs 2 X 2 JJif

BBIUMCJIEHUS €ro 3HayeHUs, NPUMEHATh OINpeJesuTeNn [ pe-

LIeHUA CUCTEeMbI IMHEUHBIX YPaBHEHUN; MOJeJINPOBATh peasb- Hble

CATyalUd C TIIOMOILBI CHUCTEMBl JIMHEHWHBIX ypaBHEHUH, WUC-

cJieloBaTb NOCTPOEHHbIE MOJeEJNH C NOMOLIbI0 MaTpHI] U onpeje-

JIUTeJIel, UHTepNpeTUPOBaTh NOJIY4EHHbIN pe3yJibTarT .

Hcnonb3oBaTh CBOMCTBA JIEMCTBUU C KOPHSMHU JJjis mpeoGpas3oBa-

HUS BbIPpAaXKEHHUH .

6 BbINO/THATH Mpeo6pa3oBaHUs YMCJIOBbIX BEIPAXKEHUH, Co/ieprKa- IUX

CTeNeH! C pallMOHaJbHBIM MOKa3aTeJeM .

Hcnonb3oBaTh CBOWCTBA JiorapudMoOB JJjisi Mpeobpa3zoBaHHUsA JIO-

rapupMuyecKux BbIPaKEHUH .

6 CBOG0O/IHO ONIepUpPOBaTh MOHATUSMU: UPPAIlUOHAJIbHBIE, TOKa3a-

TeJIbHbIE U JIoTapudMHUUecKre YPaBHEHUsI; HAXOIUTh UX pelle-

HHS C MIOMOIbIO PAaBHOCUJIBHBIX NMEPEX0/0B HUJH OCYylLeCTBJIAA

NPOBEPKY KOpHEH .

[IpuMeHSATh OCHOBHbIE TPUTOHOMeTpHUYecKHue GOpMyJbl JJis Mpe-

06pa3oBaHUsI TPUTOHOMETPUYECKUX BBIPKEHUH .

CBOGOZHO OMEpPUPOBATh MOHSATHEM: TPUTOHOMETPHUYECKOE ypaB-

HEHUeE; MPUMEHSITh Heo6XoAuMble GOPMYJIbl Js1 PelleHUsI OCHOB-

HBbIX TUNIOB TPUTOHOMETPUYECKUX YPaBHEHUH .

MoienvpoBaTh peasibHble CUTYallUM Ha sI3blKe aJrebpbl, COCTaB-

JIITh BbIpa)KeHHUS, YypaBHEHUs], HepaBeHCTBa 10 YCJO0BHUIO 33a/layH,

o

o

o

o

o

o
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HCCJIeIOBATh MOCTPOEHHBIE MOJEJNU C UCI0Jb30BaHHWEM anmnapara

anre6psol .

Dynxkuuu u spagduxu
6 CB06O/IHO OllepHpoBaTh MOHATUAMU: PYHKLHS, CIOCOOBI 3a/ia- HUS
dyHKLMH; B3aUMHO oOpaTHble QYHKIIMH, KOMIO3ULUSA QYHKIUH;
rpaduk QYHKUMU; BBINOJHATH 3JIeMeHTapHble NMpeo6- pa3oBaHUA
rpa¢pukoB GyHKIUH .

CBOOOAHO OMNEpUpPOBATh MOHATUAMHU: 00JIaCTh ONpeAe/ieHUus U
MHOXXeCTBO 3HauyeHUNW OQYHKIUY, HYJU OQYHKLUH, NPOMEXYTKHU
3HAKOIOCTOSIHCTBA .

CBO6OJHO ONEpPUPOBATh MOHATUSIMU: YETHbIe U HEYETHble PYHK-
UM, TIepuoauyeckue GQGYHKLUH, HNPOMEXKYTKH MOHOTOHHOCTHU
GyHKLIMH, MaKCUMyMbl MU MHHUMYMbl QYHKIUH, HauboJbllee U
HavMeHblllee 3HaYeHHe QYHKIUHU Ha MPOMEXYTKE .

6 CBO60/IHO OIMepUpoBaTh MOHATUSAMU: CTelleHHass QYHKIUS C Ha-
TypaJIbHBIM U IeJIbIM MOoKa3aTeJsieM, rpaduK cTeneHHOHW PyHK-
I[UU C HATypaJIbHBIM U L1eJIbIM IMOKa3aTeJieM; rpadpuk KOpHs N-ou
cTeneHU Kak GYHKIUU O06pPATHOW CTeNEeHU C HAaTypaJIbHbIM I10-
KasaTeJeM .

OnepupoBaTb NOHATUAMMU: JIMHeMHas, KBaJpaTH4yHasd U JPOGHO-
JIMHelHasd QYHKLHWY; BBINIOJHATH 3JleMeHTapHOe HcC/ae/loBaHUe U
[IOCTpOeHHe UX rpaduKoB.

CBo6oJHO onepHUpoBaThb MOHATHUAMU: IOKa3aTesJbHas U Jjorapud-
Muyeckasd QYHKLHH, UX CBoMcTBa M rpadUKH; HCIOJIb30BaTh HX
rpaduku AJs pelleHUs YpaBHEHUH .

CBo6OJHO oOmepupoBaTh NOHATUSAMHU: TPUTOHOMeETpPUYECKas

OKPY>KHOCTb, OIlpejie/ieHHe TPUTOHOMeTPUYeCKHUX GYHKLUUN YHC-
JIOBOT'O apryMeHTa .
Hcnosb3oBaTh rpaduku QyHKIMHU /18 HCCIeLOBaHUS INPOLLECCOB
M 3aBUCUMOCTeH NpU pellleHHH 3ajJad U3 JIPyTUX y4eOHBIX Ipes-
MeTOB M pea/ibHOH >KU3HU; BbIpakaTb (oOpMysaMH 3aBUCHUMOCTHU
MeX/y BeJMYNHaMHU .

o

o

o

o

o

o

Hauwaaa mamemamuuecko20 aHaau3a

o

CBo6OJHO OomepHpoBaTh MOHATHUAMU: apudpMeTHdYecKass U reome-
Tpuyeckass mporpeccusi, 6ecCKoOHeYHO yO6bIBawIlasg reoMeTpuye-
CKasi Iporpeccusi; JUHEeHMHbIH U 3KCIOHEHIMaJbHBIM pocT, ¢op-
MyJla CJIOKHBIX IPOLEHTOB; UMETb [IpecTaBJeHHe O KOHCTAHTE e.
Hcnosib30BaTh NMporpeccuu AJjsl pelleHUs] peasbHbIX 3aJady NpH-
KJIQZHOT'0 XapakTepa.

CBO6GOJHO ollepupoBaTb HNOHATUSAMU: MOCJIEA0BATEJbHOCTD, CIIO-
co6bl 3a/laHUs N0CJe0BaTebHOCTEN, MOHOTOHHbIE U OTPAaHUYEH-

o

o
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Hble M0CJe0BaTENbHOCTH; TOHUMATh OCHOBBI 3apOXKJeHUsI MaTe-
MaTHYEeCKOro aHa/u3a KaK aHalM3a 6ECKOHEYHO MaJbIX .

CBOGOJHO ONEPHUPOBATH MOHATHUSIMU: HeEINpepbIiBHble (GYHKLUY;
TOYKH pa3pbiBa rpadpuka GyHKIMHU; aCUMITOThI rpadpuka PyHK- LIUU

o

CB06OJHO omepupoBaThb MOHATUEM: (QYHKLUs, HelpepbiBHas Ha
OTpe3Ke; NMPUMEHSATb CBOMCTBA HeNpPepbIBHbIX QYHKLUHU AJs pe-
LIeHus 3a/ay .

CB06OJHO ONepUpoBaTh MOHATHUAMU: NepBasg U BTOpas MPOU3BO-
JHble QYHKLUH, KacaTesJbHasd K rpaduky QyHKLUH .

BbIUMC/IATh NPOU3BOAHBIE CYMMBI, IPOXU3BeJlEHHS], YAaCTHOTO U
KOMIIO3ULIMY [JIBYX PYHKLMH; 3HAaTh NPOU3BOJHbIE 3JIeMeHTap-
HbIX QYHKIIUH .

Hcnonb3oBaTh reoMeTpuyeckul U GU3NYECKHUH CMBIC MPOU3BO-
JHOH JJis1 pelieHuys 3a/ady .

o

o

o

o

Mmnodcecmea u ao2uxka

o

CBOGOAHO OMEpPUPOBATH MOHATUSIMHU: MHOXECTBO, OMepaluu Haj
MHOXKeCTBaMHU .

Hcnosb30BaTh TEOPETUKO-MHOYKECTBEHHBIW amnmnapar [Jis Onuca-
HUS peajibHbIX INPOLECCOB U SIBJEHWH, NPU pELIeHHWH 3aJa4y U3
JPYTUX yYeOHBIX MPEJMETOB .

CBOGOHO ONEpUPOBATh TNOHATHUSIMU: OIpeJleJIeHHe, TeopeMa,
ypaBHEHHe-CI€e/ICTBHE, CBOMCTBO MaTeMaTU4YeCKOro 06'beKTa, J0-
Ka3aTeJIbCTBO, PAaBHOCUJIbHbIE YPaBHEHUS U HepaBEHCTBA .

o

o

11 Knacc

YQucaa u ebruucaeHun

6 CBOOGOHO ONepupOBaATh NOHATUAMU: HAaTypaJbHOE U LieJoe YHC-
JIO, MHO>XeCTBa HaTypaJIbHbIX U LeJIbIX 4YHCeJ; UCIO0JIb30BaTh
NpU3HaKU AesuMocTH nesbix yucesa, HOJl u HOK HaTypanbHBIX
yHces JJis pelleHUs 3aady, IPUMEHATb ajJroputMm EBkianja.
CBo60OJHO onmepUpoOBaTh MOHATHEM OCTATKa [0 MOAYJIIO; 3alUCHI-
BaTb HaTypaJibHble YHCIa B Pa3/IMYHbIX MO3ULHOHHBIX CUCTEMax
CUYUC/IEHUS .

CBO6GOJHO ONmepHpoOBaTh MOHATUSAMU: KOMILJIEKCHOE YUCI0 U MHO-
»KeCTBO KOMIIJIEKCHBIX YU CeJl; TPeJCTaBAsATh KOMIJIEKCHbIE YUC- JIa
B aJre6panyeckoll U TPUTrOHOMeTpUuecKol ¢opme, BBINOJI- HATH
apudMeTUYeCKHe oOmepalud ¢ HUMHU M HU306pakaTb Ha KO-
OpPAMHATHOH IJIOCKOCTH .

o

o

YI)(IBHCHHR u HepaseHcmea
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6 CBOGOZHO ONMepUpoOBaTh MOHSATHUSIMH: HUppaAlMOHANIbHbIE, NOKa3a-
TeJIbHbIE U JIOTapUPMHUYECKHE HEPABEHCTBA; HAXOJUTh HX pelle-
HUSI C IOMOILbI0 PAaBHOCUJIBHBIX MEPEXOJOB .

6 OcyliecTBJISTh OTOOP KOpPHEH NpU pelleHUd TPUTOHOMeTpHuye-
CKOI'0 YpaBHEHUS .

6 CBOOOJHO onepupoBaThb IMOHATHEM TPUTCOHOMETpPUYECKOe Hepa-
BEHCTBO; NPUMEHATh He0oO6XoAuMble GOpPMYyJibl JJisl pelleHUsl oc-
HOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB .

6 CBO60O/JHO onepupoOBaTh MOHSATUSMU: CUCTEMA U COBOKYIHOCTH

ypaBHEHUH U HEPABEHCTB; PAaBHOCUJIbHbIE CUCTEMbI U CUCTEMBI -

CJIeCTBUS; HAaXOJUTh pelleHUs] CUCTEMbl U COBOKYIHOCTeH pa-

IIMOHAJIbHBIX, UPPAIMOHAJbHbIX, IOKa3aTeJbHbIX U JIOTapUPMHU-

YyeCKUX ypaBHEHUU U HepaBEeHCTB.

PemaTh palnjoHa/bHble, MppalMOHA/IbHbIE, NOKa3aTeJbHbIE, JIO-

rapudMuyecKkue W TPUTOHOMETPUYECKHE YpaBHEHUs U HepaBeH-

CTBa, cojiep>Kalide MOJAYJH U MapaMeTphl .

6 [IpuMeHATh rpaduyeckre MeTO/ bl JJIs1 PELIEeHUsI YPaBHEHUH U

HEPABEHCTB, a TaKXe 33/jay C MapaMeTpaMH .

MosienvpoBaTh peaJjibHble CUTYalUM Ha fI3blKe aJre6pbl, COCTaB-

JIATh BBbIPQ)KEHHUS, ypaBHEHHs, HepaBeHCTBAa M HUX CHUCTEMbl IO

YyCJIOBUIO 3aJlayd, MCCAeA0BaTh MOCTPOEHHble MOJEJNU C UCHOJb-

30BaHMEM annapara aJjre6pbl, WHTepPHpeTHpPOBATb MOJy4eHHbIN

pe3y/bTar .

o

o

Dynrxyuu u spagduxu

o

CTpouTh rpaduKU KOMHO3UIMU QYHKIIMNA C HOMOIbBIO 3JIeMeH-
TAapHOTO HCCJIeJOBAHUS U CBOMCTB KOMHO3UIUU [JIBYX QYHKIUH .
CTpOHUTb reoMeTpUYecKre 06pa3bl ypaBHEHUH U HEPABEHCTB Ha
KOOPJAWHATHOH IJIOCKOCTH .

CBOGOIHO OMEPUPOBATH MOHATUAMU: IPpadUKH TPUTOHOMETpPHUYE-
CKUX QYHKIUH .

6 [[puMeHATh GYHKIMU JJIs MOJIeJIMPOBAHUS U UCCJIeJOBAHUS pe-
aJIbHBIX MPOIECCOB .

o

o

Hauwaaa mamemamuuecko20 aHaau3a

o

Hcnonb30BaTh NPOU3BOAHYIO JJIsS HCC/IEeOBAaHUSA QYHKIUM Ha
MOHOTOHHOCTb U 3KCTPEMYMHBI .

HaxoauTb HauGoJsiblilee U HaWMeHblllee 3HAYeHUsT QYHKIUHU He-
MpepbIBHON Ha OTpe3Ke.

6 Mcnosib30BaTh NPOU3BOIHYIO JIJIST HAXO0XK/EHUSI HAaUJIy4LIero pe-
IIEeHUs] B IPUKJIAJHbIX, B TOM YHCJIE COLMATbHO-9KOHOMHYECKHUX,
3ajavax, AJisl ONpefiesieHUs CKOPOCTH U YCKOPEHHUsl Mpoliecca,
3alaHHOr0 GOPMYJIOH UK TPadUKOM .

o
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6 CBOGOJIHO ONepupoBaTh MOHATHUSIMU: IepBOOGpa3Hasi, ONpesesEéH-
HbIH UHTErpas;; HAXOAUThb NePBOO6PA3HbIE 3JIEMEHTAPHBIX QYHK-
LIMH U BBIYUCIATL UHTerpasa no ¢popmysie HoroToHa — Jlelb6HULA .

6 HaxoauTp mJomazy NJoCKUX GUTYP M 0O0BEMBI Tesl C IOMOILbIO
WHTerpaja.

6 ViMeTp mpejcTaB/jeHMe O MaTeMaTHYeCKOM MO/JIeJIMPOBAaHHMU Ha
npuMepe cocTaByeHUs AuddepeHMaIbHBIX YPAaBHEHUH .

6 PemaTh npuksaZiHble 33/ja4l, B TOM YMHCJe COLHAbHO-3KOHOMHU-
4yecKkoro M GU3nyecKoro xapakTepa, cpe/iCTBAMU MaTeMaTH4e-CKOro
aHa/u3a.

COAEPXAHME YYEBHOI O KYPCA (MO rOAAM OBYYEHMA)
10 Knacc

YJucaa u sbiucaAeHUs

PanmonanbHble uyucaa . OObIKHOBEHHbIE U JIeCATHYHbIE APOOH,
MPOIeHThI, 6ECKOHEYHbIe IepruoJudecKkue apo6u . [I[puMmeHeHue aApo-
0ell U MPOLEHTOB MJis pelleH!us MPUKJIAJHBIX 33aJad U3 Pa3JIUYHBIX
oTpac/jiel 3HaHUM U peaJlbHOM >KU3HU .

JlelicTBUTE/NIbHBIE 4YHWcaa . PaljMoHasibHble W HppalMOHaJIbHble
yucaa . ApudMeTrdeckre ornepanuu C JeHCTBUTEJbHBIMH YHCIaAMHU .
Mopaynb [AeHCTBHUTENbHOrO YHCJa U ero cBoucrsa . [IpubamkéHHbIE
BBIYMCJIEHHUS, IPaBUJa OKPYTJIEHUS, IPUKHU/IKA U OLleHKa pe3yJib- TaTa
BbIYUCJIEHUH .

CrerneHb C LieJIbIM NMoka3aTtesneM . bunom HbroToHa . Ucnmosb3oBa-
HUe ToAXojsmed GopMbl 3alUCH AeUCTBUTENbHBIX YHCEN IS pe-
IIEeHUsI MPAaKTUYECKUX 3a/a4d U NpeJCTaBJeHUs JaHHbIX .

ApudmeTndyecknil KOpeHb HAaTypaJbHOW CTENEHU U ero CBOWCTBA .

CreneHb C pallMOHaJbHbIM IOKa3aTeJieM U €€ CBOMCTBA; CTeleHb
C IEUCTBUTEJIbHBIM MMOKa3aTeJIEM .

Jlorapudm umcna . CBoiictBa Jsiorapudma . JlecATUYHBIE U HATY-
pasibHbIE JIOTAPUPMBI .

CUHYC, KOCHUHYC, TaHTe€HC, KOTAaHTeHC YHCJOBOI0 apryMeHTa.
ApKCHUHYC, apKKOCUHYC U apKTaHTeHC YHUCJIO0BOTO apryMeHTa .

Yj pPasHeHuUsl U HepaseHCmea

ToxkzecTBa U TOX/AeCTBEHHble Npeo6bpa3oBaHUsA . YpaBHEHHE, KO-
peHb ypaBHeHUs . PaBHOCHJIbHBIe YpaBHEHUSI W YpaBHEHUS-CJe]-
cTBUs. HepaBeHCTBO, pelleHHe HepaBEHCTBA .

OcHOBHble MeTOJbl pelleHUsl LeJblX U JPOGHO-palMOHATbHBIX
ypaBHEHHU M HepaBeHCTB . MHOTOY/IEHBI OT OJHOU NepeMeHHOM . Jle-
JleHre MHOTo4JieHa Ha MHOTo4/IeH ¢ ocTaTKkoM . Teopema be3y . MHo-
ro4YJIeHBbI C LeJbIMU Ko3dpdunuentamu . Teopema Buera.
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[Ipeoc6pa3zoBaHUsl YHUCAOBBIX BBIPAXKEHUU, coZeprKallluX CTeNeHU
U KOPHU .

HppanuoHasibHble ypaBHeHHUS . OCHOBHbIE METO/bI PELIeHUs UP-
palMoHa/JbHbIX YPaBHEHUH .

[TokasaTesibHble ypaBHeHUs . OCHOBHbIE MeTO/Ibl pellleHHs MToKa-
3aTe/IbHbIX YPaBHEHUH .

[Ipeo6pasoBaHUe BhIpaXKEHHUH, CoJiepKallivX JOTapUPMBblI .

Jlorapudmuyeckre ypaBHeHUs1 . OCHOBHble MeTO/ibl pelleHUs JIo-
rapuPMuYecKux ypaBHEHUH .

OcHOBHble TpUroHOMeTpudeckre ¢opmMmyabl . [Ipeobpa3oBanue
TPUTOHOMETPHUYECKUX BbIpakeHUU . PellleHHMe TPUTOHOMETPUYECKUX
ypaBHEHUH .

PemeHue cucreM JIMHEHHBbIX ypaBHeHUH . MaTpulla CUCTEMBbI JIH-
HeWHbIX ypaBHeHUHN . OnpefeiuTe] b MaTpHUIlbl 2 x 2, eT0 reOMeTpHU -
YeCKUU CMBIC/I U CBOMCTBA; BbIUMCIEHHUE ero 3HaYeHUs1, MpUMeHe- HUe
onpefeNuTeNns A9 peuleHUd CUCTEMbl JIMHEHWHBbIX ypaBHEHUU
PemleHne mNpUKIaAHBIX 33Ja4 C TMOMOLIbI0 CHUCTEMbl JIMHEHHBIX
ypaBHeHUH . HccienoBaHue MOCTPOEHHOM MOJEJIM C NMOMOUbK Ma-
TPUL, U ONpeseuTeseH .

[locTpoeHne MaTeMaTH4YeCKHUX MoJeJsed peaJbHOW CHUTYyalUHU C
NOMOILbI0 YpaBHEHHWH W HepaBeHCTB . [I[puMeHeHUe ypaBHEHUU U
HepaBeHCTB K pelleHHI0 MaTeMaTU4YeCKUX 3aJa4y U 3a7a4 U3 pas-
JIMYHBIX 06JIaCTEd HAYKU U peaJibHOW KU3HHU .

Dynrxyuu u spagduxu

OyHkuusA, crnocobbl 3ajaHusg GyHKIUM . B3auMHO o6paTHbIE
dynkuun . Komnosunus ¢yHknuil . [paduk pyHKnuu . JieMeHTap-
Hble Mpeo6pa3oBaHus rpaduKoB GYHKIUH .

O6siacTh ompe/iesiIeHHs] 1 MHOXECTBO 3HauyeHUuW ¢yHKuuu . Hynu
dynkuun . [IpoMexxyTKH 3HAKOMOCTOSHCTBA . YETHbIE U HEYETHBIE
dyukuuu . llepuoguueckre PpyHkuuu . [IpoMeKyTKM MOHOTOHHOCTHU
dynkuun . MakcuMyMbl U MUHUMYMbl GyHKOUW . HauGosbiiee u
HauMeHblllee 3HAaYeHUs1 QYHKIIUU Ha NMPOMEXKYTKE .

JluHeliHas, KBaZ[paTU4Hasd W APOOHO-JHMHeHHas QyHKUUU . Iie-
MeHTapHOEe HCCJe[JOBaHUe U MOCTPOeHHEe UX I'PadHKOB .

CreneHHass QYHKIMSA C HATYpPaJbHBIM U IIeJIbIM NOKa3aTesneM . Eé
cBolcTBa M rpaduk . CBoicTBa U rpaduK KOpPHS N-OM CTemeHU Kak
byHKIMN 06paTHOM CTENeHW C HAaTypaJbHBIM MOKa3aTeJseM .

[TokasaresibHas U iorapumMudeckas pyHKLIHNH, UX CBOWCTBA U rpa-
¢duku . Ucnonb3oBanue rpadukoB GYHKIIUN /1151 pellleHus] YPaBHEHUH .

TpuronoMmerpuveckass OKpy>KHOCTb, ONpejesieHHe TPUTOHOMe-
TPUYECKUX QYHKIUH UYHUCJIOBOTO apryMeHTa .
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OyHKIMOHAJbHbIE 3aBUCHMOCTH B peaIbHbIX IPOLeCcCax U siBJie-
HUsAX . [paduKu peasbHBIX 3aBUCUMOCTEH .

Hauaaa mamemamuueckoz2o0 aHaau3ia

[TocsefoBaTe/IbHOCTH, CIOCOOBI 3aJaHUA IOC/AeL0BATEeJIbHOCTEH .
MeToa MaTeMaTHYeCKON UHAYKIIMY . MOHOTOHHbIE U OrpaHUYEeH- Hble
rnocJjie/joBaTeJbHOCTH . UcTOpHS BO3HUKHOBEHUSI MaTeMaTUye-CKOTO
aHa/iM3a KaK aHaJu3a 6eCKOHEeYHO MaJlbIX.

ApudmMeTuyeckas U reoMeTpuyeckas nporpeccuu . beckoHeyHO
yObIBawlasg reoMeTpuyeckass mnporpeccusi . CymMMa GeCKOHEYHO
yObIBalollell reoMeTpu4yeckod mnporpeccud . JIMHEWHBIH U 3KcHoO-
HeHIUaJbHBIA pocT . Yucio e . PopMysia CJIOKHBIX MPOLEHTOB . Uc-
M0JIb30BaHUE MPOTPECCUU JJIs1 pellleHUs] peasbHbIX 33Jjad MpPUKJIaJ-
HOTO XapakTepa.

HenpepbiBHble GYHKIMM M UX CBOMCTBA . TOUKMU pasphiBa . ACUM-
nToTel rpadpukoB ¢yHkuui. CBoMcTBa GYHKIUK HeNpPepbIBHBIX Ha
oTpe3ke . MeTo/; UHTePBaJIOB JJIsl pellleHus] HepaBeHCTB . [IpuMeHe-
HHE CBOMCTB HeNpepbIBHBIX QYHKIUH /s pelleHUs 3a/ad .

[lepBasgs u BTOpasi npousBogHble GyHKIUHU . OmnpesesieHue, reo-
MeTPUYECKUH U GU3UYECKHUH CMbICJA NMPOU3BOJHOMN . YpaBHeHUE Ka-
caTtesibHOU K rpaduky PyHKIHH .

[IpousBojHble 3jeMeHTapHbIX GyHKUUN . [IpousBojgHasA CyMMBbI,
[IpOM3BeJleHHs, YaCTHOTO U KOMIIO3UIIMH QYHKLHH .

Mmnodcecmea u ao2uxka

MHOXeCcTBO, onepalyy HajJ MHOXeCTBaMU M HX CBoMcTBa . /Jlua-
rpamMMmbl Jijiepa — BeHHa . [I[puMeHeHHe TeOpeTHKO-MHOXKECTBEH-
HOTO almnapara JiJisi ONHUCaHUsl peasbHbIX MPOIECCOB U SIBJEHUH, TPH
pellleHun 33/1a4 M3 APYTUX y4eOGHbIX NMPeJMETOB .

OnpenesieHWe, TeopeMa, CBOMCTBO MaTeMaTHYeCKOTO OOBEeKTa,
CJIeICTBUE, N0KA3aTEJNbCTBO, PABHOCUJIbHbIE YPAaBHEHHUS .

11 Knacc

YQucaa u ebruucareHus

HatypanbHble U Liesble yucaa . [I[puMeHeHre NPHU3HAKOB J1€JHMMO-
cty nesabix ynuces, HO/Jl u HOK, octaTKoB mo MoAyJito, aJiropuTMa
EBk/MzAa A/1s pelleHus 3aJay B LeJIbIX YHCJIAX .

KommniekcHble yHcaa . Anrebpanyeckass U TPUTOHOMeTpHUYecKast
$OopMBI 3aNIMCH KOMIIJIEKCHOTO 4Hcaa. ApudMeTHUYeCKHe Olleparuuc
KOMIIJIEKCHBIMU 4HCJIaMHU . M306pakeHHMe KOMIJIEKCHBIX 4YHCeJ Ha
KOOpAWHAaTHOU mocKkocTH . Dopmysia MyaBpa . KopHu n-oii cremne- HU
M3 KOMIIJIEKCHOIO 4Hcsa . [IpruMeHeHHe KOMIUIEKCHBIX YHCesJIs
pelreHuss GU3NYECKUX U T€OMETPUYECKHX 3aad .
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Ypasnenus u HepaseHcmaea

CucteMa U COBOKYIHOCTb YPaBHEHUH U HepaBEHCTB . PaBHOCHUJIb-
Hbl€ CUCTEMBbI U CUCTEMBI-CIe/CTBUSA . PABHOCU/IbHbIE HEPABEHCTBA .

OT60p KOpHEN TPUTOHOMETPUYECKUX YpaBHEHUH C IOMOUIbIO
TPUTOHOMETPHUUYECKON OKPY>KHOCTH . PellleHHe TpUTOHOMeTpHUUYe-CKUX
HEpPaBEHCTB .

OcHOBHbIe MeTO/Ibl pellleHHsI TOKa3aTeJbHbIX U JlorapudMHUUe- CKUX
HEpPaBEHCTB .

OcHOBHble MeTO/ibl pellleHUs] HppaLMOHAJbHBIX HEPABEHCTB
OcHOBHbIe MeTO/Ibl pelleHUsl CUCTEM U COBOKYITHOCTEN paluo-
HaJIbHBIX, UppallMOHaJIbHbIX, MOKa3aTeJIbHbIX W Jorapupmuye-

CKHUX YpaBHEHUH .

YpaBHeHUs, HepaBeHCTBa U CUCTEMBI C TapaMeTpaMu . [I[puMeHeHUe

ypaBHEHUH, CUCTEM U HEPABEHCTB K pelleHUI0 Ma-
TeMaTHYeCKUX 33Jlad M 33/a4 W3 pas3/IMYHbIX 006JlacTed HayKu U
peasbHOM KU3HU, UHTepPIpeTalys MOJYy4YeHHbIX pe3yJbTaToB .

Dynxyuu u spaguxu

I'paduk komnosunuu PyHkuud . [eomeTpuyeckrue o6Gpasbl ypas-
HEHUM U HepaBeHCTB Ha KOOPJAWHATHOM NJIOCKOCTH .

Tpuronomerpudeckue ¢QyHKIMM, HX CBOHCTBAa M rIpaduKu

['padudeckue MeToAbl pellleHUs ypaBHEHHUM M HepaBeHCTB. ['pa-
duyeckue MeTo bl pelleHUs 3a4ad C MapaMeTpaMH .

Hcnosb3oBaHue rpadpukoB GyHKIUHN [J1A UCClelOBaHUS poliec-
COB ¥ 3aBUCHMOCTEH, KOTOpble BOSHUKAIOT IIPU pellleHHuH 3aja4 U3
JPpyTrux y4eOGHbIX NIpeJAMEeTOB U peasbHOM »KU3HU .

Hauaara mamemamuuecko20 aHAAU3A

[IpuMeHeHMe NMPOU3BOJHOM K HcclefoBaHHI0 QYHKLUHUH Ha MOHO-
TOHHOCTb U 3KCTpeMyMbl . Haxox/ieHue HanboJibllero ¥ HaMMeHb-
1lero 3HayeHWM HenpepbIBHOM QyHKLUM Ha OTpe3Ke.

[IpyuMeHeHMe MpPOMU3BOJHOM [/ HaXOXJEeHHS HauJydllero pe-
LleHUs] B NpPUKJIAAHBIX 3aZja4yax, JJis OIpeJieiIeHUs CKOPOCTU U
YCKOpeHHs mpoliecca, 3aZlaHHoro ¢Gopmysodl win rpadpuKom .

[lepBoo6pa3Hasi, OCHOBHOE CBONCTBO NepBOOOpasHbIX . [lepB006-
pasHble 3jieMeHTapHbIX QYHKUUM . [IpaBuia HaxoXKJeHHUS NepBOO6-
pa3HbIX.

WuTterpan . ['eoMmeTpHyecKHH CMbICA HUHTerpasa . BrluucieHue
onpezeséHHOro MHTerpasa no ¢opmyse HeoToHa — JlelibHULA .

[IpuMeHeHMe HHTerpaja Ajs HaXOXKJAeHUs IUIolaZed MJIOCKUX
duryp 1 06bEMOB reoMeTPUYECKUX TeJ .

[Ipumeps!l pewenuit guddepeHnManbHbIX ypaBHeHUH. Marema-
THYECKOe MOJIeJINPOBaHHE peasbHbIX NMPOLIECCOB C MOMOIIbI0 JUd-
depeHIMaNTbHBIX ypaBHEHUH .
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TEMATMYECKOE NNAHWMPOBAHME YYEBHOIO KYPCA (MO MOAAM OBYMEHMA)

10 knacc (He meHee 140 yacos)

HasBanue
pa3zaena (TeMbi)
(xosmM4ecTBO 4acoB)

OcCHOBHOE cofiepKaHue pa3jesia
(TemsbI)

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

MHO>XeCTBO

A el CTBUTE/IbHBIX
qHCeJl.
MHoOro4/eHbl.
PanuoHasibHBIE
ypaBHEeHU

U HepaBeHCTBa.
CucremMsl
JINHEHHBIX
ypaBHeHMH

(28 4)

MHOKeCTBO, onlepaliy HaJ, MHO-
»)KecTBaMM U MX CBOMcTBa. /lua-
rpamMmmbl Jisepa — Benna . [lpu-
MeHEHHE  TeOPeTUKO-MHOXKeCT-
BEHHOTO amnmnapara /Jisl pelleHus
3aja4.

PauunoHasibHble yucia. OGbIKHO-
BEHHble U [JIeCATHYHbIE Jpo6H,
MPOLIEHThI, 6ECKOHEYHbIe NepHo-
audeckue apo6u. IlpuMeHeHue
Jpo6el ¥ MpOLEHTOB JJis pelle-
HUSI NPHUKJIALHBIX 3a/ad .
JlericTBuTe/IbHBIE 4yucia . Panuo-
HaJbHble W HWppalUOHaJbHbIE
yucia . ApudmMeTndeckue omnepa-
IIUH C AeUCTBUTEJIbHBIMU YHCJIa-
MU . Moaysb [eUCTBUTEJNBHOTO
4Yucia U ero cBoucrra. [Ipubau-
>KEHHble BbIYMUCJEHUS, MpaBUJIa
OKpyTIJleHHUs, IPUKHUJKA U OLeH-
Ka pe3y/ibTaTa BBIYHUCIEHUH .
OcCHOBHBIE METO/bl pelleHus Lie-
JIBIX U JIPO6HO-palMOHATbHBIX

Hcnosb3oBaTh TeOpeTHUKO-MHOXKECTBEHHbIH — anmnapart
JJid OIIMCAHHUA XOo[Ja pelieHUA MaTeMaTU4YeCKHX 3a/aY,
a TaKXXe peaIbHBbIX IPOLEeCCoOB U ABJIEHUH .
OnepupoBaTh NOHATUAMU: paALlMOHAJIbHOE 4MC/O, 6Gec-
KOHeYHas nepuoindeckasi Ipob6b, MPOIeHThI; UppalHo-
HaJIbHOE U JeUCTBUTEJNbHOE YHCI0; MOAYJb [JeHCTBU-
TeJIbHOT'0 4HCJa; MCNO0J/Ib30BaTh 3THU NOHATHSA NPU MpoO-
BeJIeHUU DaCCy>XJeHUH M J[I0Ka3aTesbCTB, NMPUMEHATH
JpOo6H M NPOLEHTHI AJA pelleHrs NPUKIaJAHbIX 3a7a4 U3
pasJIMYHBIX OTpacjeld 3HaHUW U peaJbHON KU3HMU .
Hcnosib3oBaTh NpUG/IMKEHHBIE BbIYHCIEHUS, NpaBUJia
OKpYTJIeHHUH, IPUKUJKY U OLleHKY pe3yJsibTaTa Bbl4HCJIe-
HUM .

I[IpMMeHAThb pa3/iMYHble MeTO/bl PelleHHs paluoHasIb-
HBIX U IpOOHO-palMOHA/IbHBIX yPaBHEHUH; a TaKXKe Me-
TOJi UHTEPBAJIOB /i1l pelleHUsl HePaBeHCTB .
OnepupoBaTh NOHATUAMM MHOTOYJIEH OT OJHOMW Iepe-
MEHHOH, ero KOpH{; NPUMEHATH JieJleHue MHOTO4YJ/IeHa
Ha MHOTOYJIEH C OCTaTKOM, TeopeMy be3sy u Teopemy
Buera g/ pelieHus 3ajad.

OnepupoBaTh NOHATUAMM: CHCTeMA JIMHENHBIX ypaBHe-
HUM, MaTpUIa, ONpeJeIUTeNb MAaTPHULbI .




8¢

ewwedlodu Behogeq

IIpooonocenue

HasBanue
pa3jaena (TeMbl)
(xo/s1M4ecTBO 4acoB)

OcHOBHOE cojiepKaHue pasjesia
(TembI)

OCHOBHbIE BHU/bI AeSTEJbHOCTH 00YYaIOINXCS

ypaBHEHUH U HEpaBeHCTB . MHo-
ro4sieHbl OT OJJHOM NepeMeHHOH .
JlejleHMe MHOro4ieHa Ha MHO-
royJsieH c octaTkoM . Teopemabesy
MHoOro4eHbI C LneJIbIMHU
ko3dpounuentamu . Teopema Bu-
eTa.
Pemlenne  cucteM  JIMHEHHBIX
ypaBHeHUH . MaTpula cHCTeMbl
JIMHEHHbIX ypaBHeHUU . Omnpefe-
JIUTeJIb MaTpulibl 2x2, ero reo-
MeTPUYECKHUH CMbICJ U CBOK-CTBA;
BbIYMCJIEHME €ro 3Hade- HUA;
IpUMeHeHUe olpejeauTesNs [
pellleHUs CUCTeMbl JIMHEH- HBIX
ypaBHEHUH Pemienue npu-
KJaJHbIX 3aZja4 C IOMOILbIO CH-
CTeMbl JINHENHBIX YpaBHEHUM

Hcnoib30BaTh CBOWCTBA OMNpeJle/IuTesNss 2 X 2 JiJis Bbl-
YUCJEeHUS er0 3HaUYeHUs], IPUMEHATDb OIpeJle/IUTe U s
pelleHusl CUCTeMbl JIMHEHHBIX YpaBHEHUH .
MojesiMpoBaTh peajibHble CUTyallUH C IOMOIIbIO CUCTe-
Mbl JIMHEWHBIX YpaBHEHHH, MCCIeA0BaTh MOCTPOEHHbIE
MO/IEJIU C TIOMOIIbI0 MaTPHI, U OoNpeje/uTeseld, UHTEP-
NpeTUpPOBATh I0JyYeHHbIH pe3ysbTaT

dyHKIUU

u rpaduKHu.
CreneHHas
byHKIMA

C LeJIbIM
nokKasartejieM
(12 4)

OyHKIUA, Crnoco6bl  3aJaHUA
dynknuu . B3auMHO oOpaTHbIe
dynknuu . Kommosuumsi GyHK-

uui . paduk dyHkumuum . die-
MeHTapHble npeo6pa3oBaHUs
rpapuKoB GYHKLIMH .

OnepupoBaTh NOHATUAMM: QYHKIHUs, CIOCOOBI 3aaHUS
dyHKIIMY; B3aUMHO o6paTHble PYHKINUU, KOMITO3UIIUS
dbynkuH, rpaduk GyHKUIHH, 06/1aCTh OompejesieHUus U
MHOX>XeCTBO 3HaueHUH GYHKLUHWH, HyJAU GYHKLIUH, MPO-
MEXYTKH 3HAKONOCTOSHCTBA; JIMHEeHHas, KBaJpaTHy-
Hasl, APOGHO-JIMHENHAs: U CTeneHHass QYHKLHU .
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O6s1acTh onpejesieHUsI 1 MHOXe-
CTBO 3HaueHUH PyHkuuu . Hynu
dynkuun . [IpoMexxyTKu 3HaAKO-
NIOCTOAHCTBA . Y€THbIE U HEYET-
Hble ¢yHKUMM . [leproguueckue
dynkuun . I[IpoMeXyTKuU MOHO-
TOHHOCTH GYHKIMH . Makcumy-
Mbl M MHHHUMYMbl GYHKIHU
Haub6osbiiee UM HauMeHblllee
3HaueHUe GQYHKIHUM Ha IpoMe-
XKy TKe .

JluHeliHas, KBaJpaTU4yHas U
JApo6HO-IMHeNHass  GYHKIUHU
JJieMeHTapHOe HCCle0OBaHUue U
MocTpoeHHe  TIpadUKOB  3ITHUX
GyHKIUHI .

CTeneHb C LieJIbIM [OKa3aTeJsIeEM .
bunoM HeroToHa.

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

BbINO/IHATE 3/leMeHTapHble Npeo6pa3oBaHus rpadUKOB
GyHKUMHT .

3HaTh U yMeThb AOKa3bIBaTh YETHOCTb WJIU HEYETHOCTb
JyHKIMY, MepHUOAUYHOCTb PYHKI UM, HAXOAUTb IpoMe-
)KYTKM MOHOTOHHOCTM QYHKLHHM, MaKCHUMyMbl MU MHHU-
MyMbl QYHKIMH, HauboJiblllee U HaUMeHblllee 3HAaYeHHe
GyHKIIMH HaA NIPOMeXyTKe .

dopmy/iMpoBaTh U WIIOCTPUPOBATh rpaduvecKu CBOU-
CTBA JIMHEMHOMW, KBaJ[paTUYHOMN, JpPOOGHO-TMHEHMHOW H
cTeleHHOW QYHKILHH .

Beipaxkatb popMys1aMHU 3aBHCHMOCTHU MeX[Jy BeJHYU-
HaMHU .

3HaTh ompejesieHHe M CBOMCTBA CTENeHU C IeJibIM Io-
KasaTeJieM; NOAX0AAy0 GOPMY 3allUCU JIeUCTBUTEb-
HBIX YHCeJl I pelleHUs NMPaKTUYeCKUX 3a/a4 U NpeJ-
CTaBJIEHUS JAHHBIX

Apudmernueckuii
KOpeHb Nn-oit
CTeNeHHU.
UppanuoHanabHble
ypaBHeHMS

(18 4)

ApudmeTnyecknii KOpeHb HATY-
pasibHOM CTEeNeHU U ero CBOU-
cTBa.

[Ipeo6pa3oBaHUsA YHUCIOBBIX BbI-
paKeHUH, coZiepKalliuX CTelNeHHu
U KODHHU .

WppauvoHaibHble ypaBHEHMS
OCcHOBHbIE METO/Ibl pElIeHUs Up-
palMOHAIbHBIX YPaBHEHUH .

dopMyIUpOBaTh, 3allMCHIBAaTh B CUMBOJINYEeCKOH dop-
Me U HCIO0JIb30BaThb CBOMCTBA KOpPHS N-OH CTeNeHU AJIs
peo6pa30BaHUsl BBIPKEHUH .

HaxoauTh pelieHMs NppalloHalbHbIX YPaBHEHUH C IT0-
MOIIbI0 PAaBHOCHJIBHBIX NEPEXO0B WM OCYILEeCTBJIsS
MIPOBEPKY KOPHEH .

CtpouTthb rpaduk GyHKIHMU KOPHS N-OM CTeleHH Kak 006-
paTHOU Ay QYHKLUMH CTENEeHU C HAaTypaslbHBIM NOKasa-
TesleM
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PaBHOCU/IBHBIE TlepeXoJbl B pe-
LIeHUU HPPalHOHA/IbHBIX ypaB-
HEHUH .

CBoiicTBa U rpadyK KOpHs N-oi
CTeleHU Kak QYHKIMU 06paTHOHN
CTeleHU C HaTypaJ/IbHbIM IOKa-
3aTesieM

Iloka3aTe/sibHasA CTeneHb C palMOHAJBHBIM IOKa- dopmy/IMpoBaTh onpejesieHHe CTeleHU C palioHa/lb-
byHKI M. 3aTeJsieM U e€ CBOWCTBA. HbIM TIOKa3aTeJeM .
Iloka3aTe/ibHbIE [lokazaTtenbHass QyHKIUsA, eé BbINOHATH Npeo6pa3oBaHUs YHUCI0BbIX BhIpAXKEHUH,
YPaBHEHHU: cBoiicTBa M rpaduk . HUcnosbso- co/ieprKalliMX CTeleH! C pallMoOHa/IbHBIM I0Ka3aTeJeM .
(10 4) BaHHe rpaduka QPYHKUUU s Hcnosib3oBaTh BUPPOBBIE PEeCYPCHI /I TOCTPOEHUS
pelleHUs YpaBHEHUH . rpadrka nokasaTesJbHOW QYHKLHUU U U3yYeHUs eé
[lokasaTesbHble ypaBHeHud . Oc- CBOJCTB.
HOBHbIE MeTO/ibl pelleHHs IoKa- HaxoauTh pemeHUsA NMoKasaTe/bHbIX YPaBHEHUN
3aTeJIbHbIX YpaBHEHUH
Jlorapudmmuue- Jlorapudm vucna . CBo¥icTBa Jio- JlaBaThb onpeaesieHUe jorapudma 4McIa; JeCATUIHOTOU
cKaa pyHkuus. rapudma . [JlecATUUHBIE U HATY- HaTypaJsIbHOTO Jiorapudma .
Jlorapudmmuue- panbHble jiorapudmel . [Ipeobpa- Hcnosb30BaTh cBoicTBA JiorapudMoB A5 mpeobpas3osa-

CKHe ypaBHeHHUs
(18 u)

30BaHUE BBIPAXEHUH, cojeprka-
LIUX JIOTAPUDMBI .
Jlorapudmuueckass GyHKIUsA, €€
cBoiicTBa U rpaduk . Mcrnosb3o-
BaHHe Trpaduka OGYHKIUU [AJis
pelleHNUs] YpaBHEHUH .

HUsI JIOTapUPMUIECKUX BBIPOKEHUH .

Ctpouthb rpaduk siorapudpmMuuecko GyHKLIHH Kak 06-
paTHOU K NOKa3aTeJbHOH M HCNOJIb30BaTh CBOMCTBA JIO-
rapuoMuyecKoil GYHKLUNU s pellieHus 3aJad .
HaxoauThb pelleHUs JOrapuMUYECKUX YpaBHEHUH C
NOMOIIbI0 PAaBHOCHJIbHBIX MEPEXOJ0B WM OCYIIECTBIISS
NPOBEPKY KOpHeH
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JlorapudMuueckue ypaBHeHHUS
OcHOBHbIE MeTO/ibl pelleHHUs Jo-
rapu$MuUYecKUX YypaBHEHUH
PaBHOCH/IbHBIE NTepexo/bl B pe-
LIeHUH JorapuPMHUYECcKUX ypaB-
HeHUH

Tp HUTOHOMETpHu4e-
CKHE€ BbIPpAXEHUA
U YpaBHEHUA

CHHYC, KOCHUHYC, TaHI'€HC U KO-
TAaHTeHC YMCJIOBOTO apryMeHTa .
ApKcHHYC, apKKOCHUHYC U ap-

JaBaTh ompejeseHUsl CHHYyca, KOCHHyCa, TaHTeHca U
KOTaHreHCa YMCI0BOrO apryMeHTa; a TaKXe apKCHHYCa,
ApKKOCHHYCAa M apKTaHTeHca YucIa.

(22 4) KTaHT'€HC YUCJIO0BOr0 apryMeHTa . I[IpuMeHSATh OCHOBHble TPUTOHOMeTpUYecKHe (GOpPMYJIbl
TpuroHoMmeTpuyeckas OKpYX- JUIsT TIpeo6pa3oBaHUsl TPUTOHOMETPHUYECKHUX BbIpaxKe-
HOCTb, olpe/ieJleHue TPUTOHOMe- HUM .
TpUYEeCKUX QYHKIUH YHUCIOBOro IlpuMmeHATh OpPMyJIBI TPUTOHOMETPHUU JJIsI pelleHUs
apryMeHTa. OCHOBHBIX THUIIOB TPUI'OHOMETPHUYECKHUX YPaBHEHUH
OcHOBHble TPUTOHOMETpHUYECKHEe
dbopmybl . [Ipeo6pasoBanue
TPUIOHOMETPUYECKUX  BbIpaKe-
HUM . PemeHue Tpuronomertpu-
YeCKUX YpaBHEHHUU
IlociepoBaTesb- [locsie10BaTEIBHOCTH,  CIOCOGBI OnepupoBaTh NOHATUAMM: [10CJI€L0BATENbHOCTD, CIIOCO-
HOCTH 3aJlaHus 10C/1e/J0BaTeJbHOCTEH . O6bl 3a/laHUs I0CJeOBAaTEJbHOCTEH; MOHOTOHHbIE U
U IpOrpeccuy MeTos, MaTeMaTH4YeCKOH HHAYK- OrpaHHWYeHHbIe NO0C/Ie0BaTeJbHOCTH; MCCAeA0BATh I10-
(10 4) LMY . MOHOTOHHBIE U OTPaHHUYEH- C/lIeZloBaTeJIbHOCTH Ha MOHOTOHHOCTb U  OTPaHU4YEH-

Hble N0C/1e0BaTeNbHOCTH . UcTo-
pus aHa/iM3a OEecKOHEeYHO Ma-
JIBIX .

ApudmeTudeckass U TeOMeTpHU-
Yyeckasi IpOrpeccuH .

HOCTb .
INosyyaTs npeacTaBaeHUe 06 OCHOBHBIX H/lesIX aHa/IU3a
6GECKOHEYHO MaJlbIX .

JlaBaTh onpejesieHHe apudMeTHIECKOH U reoMeTpHUde-
CKOH IPOTPECCHH .
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BeckoHe4YHO yObIBawIlasg reome-
Tpuyeckasg nporpeccuss . Cymma
6eCKOHEeYHO YObIBawllel reome-
TpUUecKoH nporpeccud . JIuHew-
HbIH U 3KCMIOHEHI[HAJbHBIA POCT .
Yucno e.

dopmysia CI0XKHBIX MPOLEHTOB .
HWcrosnib30BaHWe MPOTPeCcCUH s
pellleHUs] peasbHbIX 3a/a4 MpPU-
KJIa[HOTO XapaKTepa

JloKa3bIBaTh CBOUCTBA apudPMeTUUYECKOU U reoMeTpUUe-
CKOM MPOTpPeccuH, HaXOJUTh CyMMY YJIEHOB NPOTPEC-CUH,
a TaKXe CyMMy 4YJeHOB OeCKOHeYHO YObIBawlei
reoMeTPUYECKOU MPOrPECCHH .

Hcnosib30BaTh MNpoOrpeccuy JAJis pelleHds 3ajad Mpu-
KJIaIHOTO XapakKTep .

IpuMeHATb GOPMYJy CJIOXKHBIX MPOLEHTOB JJIS pelle-
HUS 33J]a4 U3 peaibHOU MPaKTUKU

HenpepsbiBHBIE
byHKIMN.
IIpousBoaHasn
(20 4)

HenpepbiBHble QYHKLUMH M HX
CBOWCTBA . Touka pasphblBa .
AcumnToThl rpadukKoB  YHK-
nuii. CBoMicTBa PyHKUUUN Hemnpe-
PBIBHBIX Ha OoTpe3ke. MeToJ UH-
TepBaJIOB /I pelleHus1 Hepa-
BeHCTB. [IpuMeHeHHe CBOWCTB
HeNnpepbhIBHBIX QYHKUUHA A4
pelieHus 3ajad .

[lepBast 1 BTOpas NPOU3BOJHbBIE
dyHkuuu . Onpesesenue, reoMe-
TPUYECKUUN u dusnueckuit
CMBICJI TNPOM3BOJHOW. YpaBHe-
HUe KacaTeJbHOU K rpaduKy
byHKIMU .

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

IIpuMeHsTh CBOWCTBA HeNpepbIBHBIX QYHKIUN AJSA pe-
IIeHHs 3ajad .

OnepupoBaTh NOHATHUAMM: IepBasg U BTOpasd MPOU3BO-
AHble QYHKIWH; TOHUMaTb GU3UYECKHUN U reoMeTpUye-
CKHM CMBICJT IPOU3BOHOH; 3alIMCbIBAaTh ypaBHEHHE Ka-
CcaTeJIbHOM .

BbIYMCAATb TPOU3BOJHbIE CYMMBI, IPOU3BE/IEHUs, YaCT-
HOTI'0 U CJIOXKHOU PyHKLIHH .

H3yyaTh Npou3BOJHbIE 3JI€EMEHTAPHBIX QYHKIHMN .
Hcnosib30BaTh reoMeTpUYECKUH U QU3UYECKUHA CMBICI
NPOM3BOJHOHN /I pelleHus 3a/ad
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[Ipon3BofHbIe 3JIeMeHTapHbIX
byHKIMH [IpousBogHasa cyMm-
Mbl, IPOU3BEAEHUs], YHaCTHOTO U
KOMIO3UIIMH PYHKLIUN

I[loBTOpEHUE,
060061IeHHE,
cUcTeMaTHU3alMs
3HAHUH

(z24)

OCHOBHbBIE TIOHSAITHS Kypca ajre-
Opbl U HavaJl MaTeMaTUYEeCKOTO
aHasin3a 10 ksacca, 06061eHHe
U cMCTeMaTu3allisl 3HaHUH

HpHMEHﬂTb OCHOBHbIE ITIOHATHUA KypcCa a.}'[l"e6pb1 W Ha4daJj
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 BUJbI JeSITeJIbHOCTH o6yqalomnxcu

HccnepoBanue
byHknmi

C NOMOIIbIO
NPOU3BOJHOM
(24 4)

[IlpyuMeHeHre NPOU3BOAHOM K HUC-
cenoBaHUI0 GYHKIIUH HA MOHO-
TOHHOCTb M 3KCTpeMyMbl. Ha-
X0X/leHHe HauboJbIllero U Hau-
MEeHbIIEero 3HA4YeHUs
HenpepbIBHOM GYHKIMKU Ha OT-
peske.

[[pyuMeHeHre NPOU3BOLHON JJ1s
HaXO0X/IeHUs HauJy4lIero pelie-
HUA B INPUKJIAJHBIX 33ajadax,
JUISl OIlpeJieJIeHUs] CKOPOCTH H
YCKOpEeHHs Npoliecca, 3aJaHHOTO
dopmysnoit unu rpadpuKom .

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

Hcnosib30BaTh NPOU3BOJHYIO IS UCCAef0BaHUA PyHK-
MY Ha MOHOTOHHOCTb U 3KCTPEMyMbl; HAXOJAUTh Hau-
GoJiblllee U HaMMeHblllee 3HaYeHUsA QYHKLHHU HellpepblB-
HOH Ha OTpe3Ke; CTPOUTh rpaduky PyHKLHUN Ha OCHOBA-
HUH NIPOBEEHHOI0 MCC/IeOBAHUA .

Hcnosib30BaTh NPOW3BOAHYIO /1T HAX0XK/AEHUsS HAWIy4-
LIero pelleHus B IPUKJIAJAHbIX, B TOM YHCJIe COLLHaJIbHO-
3KOHOMHYECKHX, 33/ia4ax, [AJis oNpeJieJIeHUsA CKOPOCTH
Y YCKOpeHHs Ipoliecca, 3aZlaHHOro GpopMyJIold WM rpa-
dukom.
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Komnosunusa ¢ynkuuit . eome-
TpUueckre obpasbl ypaBHEHUH U
HepaBeHCTB Ha KOOpJAHWHATHOU
IJIOCKOCTH

HOJIy‘laT]: npeacraB/JI€HHUE O IPUMEHEHU U HpOHSBOﬂHOﬁ
B PA3JIMYHBIX OTPAC/IAX 3HaHUU

IlepBooGpa3Has
U UHTErpaJ
(12 4)

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

uuit . [lpaBusa HaxOXJeHUS
NepBOOGPA3HBIX .
Huarterpan . Teomerpuyeckuit

CMBICJI UHTerpasa . Beraucienue
onpeJieJIEHHOrO HHTerpaja IIo
dopmyne HproTrona —  Jleii6-
HUILIA.

[IpuMeHeHHe UHTerpaja JJjs Ha-
XOKJEHHUs IUIOLAJed IJIOCKUX
duryp u o6bEMOB reoMeTrpuue-
CKHUX TeJl.

[Ipumeps! perteHuilt nfuddepeH-
LIMaJbHbIX YypaBHeHUH. MaTema-
TUYECKOe MOJeJIMpOBaHHUE pe-
QJIbHBIX NMPOLIECCOB C MOMOIIBIO
auddepeHUANTBHBIX  ypaBHe-
HUH

OnepupoBaTh NMOHATHUSAMM: [IepBoO6Gpa3Hasi U ompeje-
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 MOJeJMpPOBAaHUEM Ha
npumepe auddepeHaTbHBIX YPABHEHUH .

Iosiy4yaTh npejcTaB/ieHUe O 3Ha4eHU!U BBeJI€HUs ITOHS-
THUsSI MHTerpaja B pa3BUTHU MaTeMaTHKHU
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I'paduxu Tpuro-
HOMeTpPHYeCKHUX
¢ynkuuii. Tpuro-
HOMeTpHYecKue
HepaBeHCTBa

(16 4)

TpuroHoMmerpudeckre ¢QYHKLUH,
WX CBOMCTBA U IpadUKHU .

OT6op KOpHEH TpUTrOHOMeTpHYe-
CKHUX YpaBHEHUH C TOMOIIbIO
TPUTOHOMETPHUYECKON OKPY>KHO-
CTH.

PelleHre TpPUTOHOMETPHUYECKUX
HepaBeHCTB

Hcnosb3oBatk UMPpPOBBIE pecypchl [Jis NOCTPOEHUs
rpaduKOB TPUTOHOMETPUYECKUX QYHKIMHW U U3y4eHHUs
HUX CBOMCTB.

PemaTh TpUroHOMeTpHUYeCKHEe YpaBHEHHUS U OCYLIecCT-
BJIAAITb OTOOpP KOpHEH C MOMOIbI0 TPUTOHOMETPUUECKOH
OKPY>KHOCTH .

IlpumMeHATh QOpMyJsIbI TPUTOHOMETPHUU JJisl pellleHUs
OCHOBHBIX THIIOB TPUIOHOMETPUYECKHUX HepaBeHCTB .
Hcnonb3oBaTth BUPpoBbIe Pecypchl s MOCTPOEHUS U
vccaeloBaHus rpadruKoB GYHKLIUN

HWppanuoHa/ib-
Hble, IOKa3aTeJIb-
Hble 1 Jlorapud-

OCHOBHbIE MeTO/Ibl pelleHHUs I0-
KasaTeJbHBIX M Jorapudpmuye-
CKMX HEpPaBEHCTB.

I[IpyMeHSTh CBOWCTBA MOKa3aTeJbHOU U Jiorapudpmuue-
CKOM QYHKIMH K pelleHUI0 MOoKa3aTeJbHbIX U Jiorapud-
MHUYEeCKUX HEPABEHCTB.

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

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

(24 4) I'paduyeckre MeTOAbI pelleHUs BEHCTBA, C IIOMOILbI0 PABHOCUJIbHBIX IIEPEX0JI0B .
HppalOHA/JIbHBIX, IOKa3aTeJb- Hcnosib3oBaTh rpadryeckye MeTO/bl U CBOMCTBA BXO/-
HBIX U JIorapu$MHUYEeCKHUX ypaB- IIMX B YpaBHeHHe WM HepaBeHCTBO PYHKLMH JJd pe-
HEHUH U HepaBeHCTB LIeHUA 3a/,a4u

KommiekcHbie KommuiekcHble uyucna . Anre6pa- OnepupoBaTh NMOHATUAMM: KOMIJIEKCHOE YUCJI0 U MHO-

qucsaa h4yecKkass M TPUTOHOMeTpHYecKas »KeCTBO KOMIIJIEKCHBIX YHCeJI.

(10 4) dopMbl 3anmMCH  KOMIJIEKCHOTO IIpeacTaB/IATh KOMIUIEKCHBIE YHC/IA B aJre6panyecKonu

4yycsa.
ApudmeTryeckue omnepanuu c
KOMIJIEKCHBIMH YHCJIAMH .
N306pakeHHe KOMIJIEKCHBIX 4H-
ceJl Ha KOOpPJMHATHOH IIJIOCKO-
CTH.

TpUroHoMeTpHUieckoil ¢opme . BbImosIHATE apudmeTH-
YyecKHe Oonepanuu ¢ HUMU .

H306paxkaTh KOMIVIEKCHbIE 4YHCJA Ha KOOPJAWUHATHOHU
MJIOCKOCTH .

IlpuMeHaTs dopmysy MyaBpa M noJiyyaTb npejcTaBJlie-
HUe O KOPHSX N-0M CTeneHHW M3 KOMIUIEKCHOTO YHCJIA .
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®opmysia MyaBpa . KopHu n-oit
CTelNeHU M3 KOMIJIEKCHOTO YMC-
Ja.

HpI/IMeHeHI/Ie KOMIIJIEKCHbBIX YHU-
ceJs1 151 pellleHUs] PU3NYECKUX U
reoMeTpUYEeCKUX 33434

3HaKOMHUTBCA C NMPUMEpPaMU NPUMEHEHHUS KOMILJIEKC-
HbIX YMCeJ JIJIs1 pellieHUs] TeOMEeTPUYECKUX U dUsnde-
CKHUX 3aj1a4

HatypanbHble U
neJible Yucaa
(10 4)

HaTypasbHble U 1eJible Yuca .
[I[pyuMeHeHMe NPU3HAKOB JieJu-
MocCTH Lesabix yuces, HOJl u
HOK, octaTkoB 1o MoAyso, aa-
ropuTMa EBkiinza a1 peleHus
3a/]a4 B LleJIbIX YU CIaX

OnepupoBaTh NOHATUAMM: HaTypa/IbHOE U 1ieJI0e YHCJIO,
MHO>XECTBO HaTypPaJIbHbIX U LieJIbIX YHCeI .
Hcnonp3oBaTh NPHU3HAKHU JeJIMMOCTH LeJIbIX 4YHCeJ;
octaTtku nno moaysaw; HOJl u HOK HaTypasbHBIX 4ynces;
asnroputT™ EBKiMza As1d pelueHusd 3ajad.

3anuchIiBaTh HaTypaJbHble YMCa B Pa3/IMYHBIX N103U-
IIMOHHBIX CUCTEMaX CYUCIEHUS

CucremMbl panuo-
Ha/IbHBIX, Hppa-
IMOHAJ/JIBHBIX TO-
KasaTeJIbHbIX H
JorapuPMUYecKux
ypaBHeHMI

(12 4)

CucreMa M COBOKYIHOCTb YpaB-
HEHUH .

PaBHOCHU/IbHBIE CHCTEMBI U CHU-
CTeMbI-CJIe[CTBUS .

OCHOBHBbIE METOJbI pEIIeHUsT CH-
CTeM U COBOKYIHOCTeH paruo-
HaJIbHBIX, HppanyoOHabHBIX,
NMOoKa3aTeJbHbIX U JIOTapUuPMU-
YeCKUX YpaBHEHUH .
[[puMeHeHUEe ypaBHEHUH, CH-
CTeM 1 HEPABEHCTB K pelleHUIo

OnepupoBaTh NOHATHUAMHU: CHCTEMA U COBOKYIIHOCTb
ypaBHEHUH U HEPaBEHCTB; pelleHHe CUCTeMbl WU COBO-
KYIIHOCTH; PaBHOCHJIbHblE CHCTEMBI W CHCTEMBI-CIe[-
CTBUA .

HaxoauTp pellleHUs CUCTEM U COBOKYIMHOCTEH LesbIX
palMOHa/IbHBIX, UPPALMOHAJIBbHBIX, NOKAa3aTeJbHbIX M
JsorapupMUYecKUX YpaBHEHUH U HEpPaBEHCTB.
IIpyMeHATB cCTeMbI YPaBHEHHH K PELIEHUI0 TEKCTO- BbIX
3a/a4 M3 PaA3JIMYHBbIX 06JlacTedl 3HAHUM W pealbHOU
>)KU3HU; MHTEPIPeTUPOBaTh I0JIyYeHHbIE PEIIeHus .
Hcnosb30BaTh BHM(pOBbBIE pecypchbl
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MaTeMaTHYeCKHX 3a4a4 U 3aja4
U3 pasJIMYHbIX ob6sacTedl HayKu
U peasibHOM >XHU3HH, MUHTepIpe-
TalUsl MOJyYeHHbIX pe3y/bTaTOB

3azauymn
C mapaMeTpaMu
(16 1)

PaloHa/IbHblE,  HUppalMOHAJb-
Hble, IIOKa3aTeJbHble, JoTapud-
MHUYeCKHe UM TPHUTOHOMeETpHUYe-
CKHe YpaBHEHHs], HEpaBEHCTBAa U
CHUCTEMBI C NapaMeTpaMHu .
[loctpoeHne W wuccaes0OBaHUe
MaTeMaTH4YeCKUX MoJesied pe-
AJIbHBIX cwryaum‘/’l C IIOMOIIBIO
ypaBHEHUH, CUCTeM ypaBHEHUH
M HEepaBeHCTB C NapaMeTpaMu

Bbi6MpaTh Cnoco6 pellleHusl palMOHAJIbHBIX, Hppalyo-
HaJIbHbIX, TOKa3aTeJbHbIX, IOTAPUPMUYECKHUX U TPUTO-
HOMETPUYECKUX YPaBHEHUH W HEPABEHCTB, COJEep KallUuX
MOJYJIM U MapaMeTphl.

I[IpuMmeHSTh rpadyecKre U aHAJIUTUYECKHEe METO/bI JJIsl
pellleHHUs ypaBHEHUH U HepaBeHCTB C MNapaMeTpaMHy, a
TakKke HccaefoBaHHe QYHKUUH MeToJlaMU MaTeMaTu-
YecKoro aHajv3a.

CTpouTh U HCCAeAO0BaTh MaTeMaTHU4YeCKHe MOJIesU pe-
QJIBHBIX CUTYallUH C NTOMOILIbI0 YPaBHEHUN, HEpaBEeHCTBU
CHCTEM C NapaMeTpaMH

IloBTOpEHME,
06001IeHe,
cUcTeMaTHU3alMs
3HAHMUH

(16 4)

OcHOBHble TOHATHA W METO/bI
Kypca, 060611eHHe U CUCTEMATH-
3aIysi 3HaHU U

Mopae/iMpoBaTh peasibHble CUTYallUH Ha A3bIKe aare6phbl,
COCTaBJIATh BbIPa)KeHUs, ypaBHEHMs, HepaBEHCTBAa U UX
CHUCTeMBbI IO YCJIOBUIO 3aJa4yH, MCCAeJ0BaTh MOCTPOEH-
Hble MOJIeJIM C UCIOJIb30BaHWEM alnapara ajarebpbl, MH-
TepnpeTHPOBaTh I0JyYeHHbIH pe3y/bTaT.

IIpyMeHATh QYHKUMMU A/ MOJEJUPOBAHUA U HCCIEeJ0-
BaHUS peaIbHbIX MPOIECCOB .

PemaTh npuk/iajHble 3aJa4d, B TOM YHCJI€ COLMAIBHO-
3KOHOMHYECKOTO M PpU3NYECKOTO XapaKTepa, CpeJCcTBa-
MU airebpbl U MaTeMaTHUYECKOI'0 aHaJIN3a




PABOYASA NMPOrPAMMA YYEBHOIO
KYPCA «rEOMETPUSA»

UEAN U3YHEHUA YHEBHOI O KYPCA

FeoMeTpus sIBJsSETCA OJHUM M3 6a30BbIX KYPCOB Ha YPOBHE Cpeji-
Hero ob6imiero o6pa3oBaHUs, TaK KaK obecrnedyuBaeT BO3MOXXHOCTH
W3y4YeHUs] [AUCLUUIIMH €eCTeCTBEHHOHAYyYHOW HampaBJIEHHOCTH U
NpeJMeTOB I'yMaHUTAPHOTO IHKJA . [I0CKOJIbKY JIOTMYECKOEe MBIIII-
JieHue, popMUpyeMoe NMPH HU3YYEHHUH OOYUAOUUMHUCS MOHSITHUHUHBIX
OCHOB TeOMETpUH, MpPU J0Ka3aTeJbCTBE TEOPEM W IOCTPOEHHUH Iie-
MOYKU JIOTHUYECKUX YTBEPXKJIEHUU NpPU pelieHUH TeoMeTpPUYeCKUX
3a/la4, yMeHHe BBbIJIBUraTb W OINPOBEpPraTb THUIIOTE3bl HENOCPEej-
CTBEHHO MCIIOJIb3YIOTCS MPU pelleHUH 3aj/la4 eCTEeCTBEHHOHAYYHOI 0O
LIMKJIa, B YaCTHOCTHU QU3NYECKHUX 33ajad.

llenb ocBoeHMsI MporpaMMbl y4e6HOro Kypca «['eomeTpusi» Ha
yrJy6JEHHOM YpOBHE — pa3BUTHE UHAUBUAYAJIbHBIX CIIOCOGHOCTEMN
00y4aloIuXCcs NMPU U3YYEeHUH TeOMeTpPHH, KaK COCTaBJIAIOLIEH mpes-
MeTHOH 06J1acTH «MaTeMaThKa U UHPOpMaTHKa» yepe3 obecrieye- HUe
BO3MOXXHOCTH NPUOOPETEeHUSI U HUCIOJIb30BaHUA OoJiee TJIy60- KUX
reoMeTpPUYECKHUX 3HAHUN U JAEHUCTBUH, CieUPUUHBIX reoMe- TPUH, U
HEOOXOMMBIX /ISl YCIENIHOro Nnpo¢decCHOHaJbHOTO 06pa3oBaHUS,
CBSI3aHHOT'O C WCIOJIb30BAaHHUEM MaTEMaTHKH .

[IpropuUTETHBIMY 33/ja4aMU Kypca reoMeTpUH Ha yIrJy6JEHHOM
YPOBHE, PACIIUPSAOIMUMU U YCUJIHUBAKIIMMH Kypc 6a30BOr0 YpPOB-
Hsl, SIBJISIFOTCS:

6 pacuiupeHve NpeACTaBJEeHUSI O FeOMEeTPUM KaK 4YacTH MUPOBOM
KyJbTYpbl U GOPMHUPOBAHHUE OCO3HAHUS B3aUMOCBS3U TEOMETPHUU
C OKPY’KaIOIM MHUPOM;

6 bopMHUpOBaHUeE NPeJCTABJIEHUS 0 TPOCTPAHCTBEHHBIX QUTrypax Kak
0 BaXKHEHIINX MaTeMaTHU4YeCKUX MOJesisiX, I03BOJISIINX
OMUCHIBATH M H3y4YaThb pa3Hble sBJEHUS OKPYKalIIero MHPa;
3HaHUe IMOHATUHWHOrOo amnmapara no pasgeny «CrepeoMeTpusi»
IIKOJILHOTO KypCa reoMeTpUH;

6 ¢QopMupoBaHHMe yMeHHs BJIAZIETb OCHOBHBIMH TOHSTHSIMH O
MPOCTPAHCTBEHHBIX PUTypaxX U UX OCHOBHBIMU CBOMCTBAMHU; 3HAHUE
TeopeM, GOpPMyJT U yMeHHE UX NPUMEHSThb; YMEHUs J10- Ka3bIBaTh
TeopeMbI U HAaXO/IUTh HECTAHJAPTHbBIE CIOCOOHI pe- IIeH!s 33/1aY;

6 GopMUpOBaHKE YMeHUsI paclo3HaBaTh HA 4YepTexax, MOJessAX UB
peajbHOM MHpe MHOTOTPAaHHUKH W TeJja BpallleHusl; KOHCTpPY-
HpPOBaTh reOMEeTPUYECKHE MO/IEJH;

38 Paboyas nporpamma



6 dopMuUpoBaHUE MOHUMAHHUS BO3MOXXHOCTU aKCHUOMAaTHYECKOTO
MOCTPOEHUsI MaTeMaTHUYeCKUX Teopui; PopMUpOBaHHE MOHHUMA-
HUS POJIM aKCHMOMAaTHUKHU NpPU NPOBEJEHUU PaACCYKJEeHUH;
dopMupoBaHre yMeHUs BJIaJileTb MeTOJaMHU Jl0Ka3aTeJbCTB U all-
FOPUTMOB pelLIeHUs; YMeHUs UX NPUMEHSTb, IPOBOJAUTL J0Ka3a-
TeJIbHbIE PACCYXK/eHHsS B XOJle pelleHUs] CTepeoMeTpUYecKHX 3a-
Jad M 33ja4 C MNpaKTH4YeCKHM cojiep>kaHueM; ¢GopMHUpoOBaHUe
NpeJjCcTaBJeHUsI 0 HEOOXOAMMOCTH [Jl0Ka3aTeJbCTB NPHU 060CHOBA-
HUU MaTeMaTHYeCKHUX YTBEPXKJEeHUNW W pOJIM aKCUOMATHKU B
NpOBEJIEHUN JeIYKTUBHBIX PaCCyXJeHUH;

pa3BUTHE U COBEPIIEHCTBOBAHHWE HUHTEJJIEKTYaJbHbIX U TBOpUe-
CKUX CIIOCOOHOCTEM 00yYaroluXcsi, TO3HaBaTeJbHONW aKTUBHO- CTH,
vcciiefjoBaTebCKUX YMEHUH, KPpUTHUYHOCTH MBILJIEHUs], UHTEepeca K
VM3y4YeHHUI0 FeoMeTpUY;

dopmupoBanue YHKIMOHAJBHOM TPAaMOTHOCTH, pPeJeBaHTHOU
reoMeTpUU: YMEHUS PACO3HABATh MPOSIBJIEHUSI TeOMeTpHYe- CKUX
MOHSAATUN, 06'bEKTOB U 3aKOHOMEPHOCTEMN B peasIbHbBIX ’KHU3- HEHHBIX
CUTyalUsaX U TNpPU H3YYEeHUHU Jpyrux y4eOHBbIX IpegMe- TOB,
MPOSIBJIEHUA 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, MO/ZIeJIMPO- BaHHUSA
peasbHBbIX CHUTyalUH, MCCAeJ0BaHHUA TMOCTPOEHHBIX MoOJeJel,
WHTepIpeTayuy MoJy4YeHHbIX pe3yJbTaTOB .

OcHOBHBIE cozepaTeJbHbIe JUHUU Kypca «['eomeTpun» B 10—
11 kunaccax: «llpaMble M NJIOCKOCTH B MNpOCTpaHCTBe», «MHoO-
rorpaHHukKu», «TeJia BpaleHusi», «BEKTOpbl 1 KOOPIMHATHI B IIPO-
CTPaHCTBe», «/IBUXKEHUs B MPOCTPAHCTBEY .

CdopmynupoBanHoe B DejlepasibHOM TOCyAapCTBEHHOM 06paso-
BaTeJIbHOM CTaHJApPTe CpeJlHEro o6Iliero o6pa3oBaHus TpeGoOBaHHE
«yMeTb ONepUpOBaTh IMMOHATHSIMHU», peJEeBAaHTHbLIX TEeOMETpPUH Ha
yryy6JIEHHOM ypoBHE 06yuyeHus B 10—11 kiaccax, OTHOCUTCS KO BCEM
co/iepKaTeJbHbIM JIMHHUSIM y4ebHOro Kypca, a ¢GopMHpOBaHUE
JIOTUYeCKUX YMEHUH paclnpefiesisieTcsl He TOJIbKO MO CcoJeprKaTesb-
HBIM JIMHUSIM, HO U M0 roZiamMm o6ydyeHusi . Cofep>kaHue o6pa3oBaHus,
COOTBETCTBYIWOIllee MpPEAMETHBIM pe3yJibTaTaM OCBOEHHUs paboudei
NporpaMMmel, pacnpefies1EHHbIM no rojam 00y4YeHus],
CTPYKTYPUPOBAaHO TaKUM 06pa3oM, 4YTOGbl KO BCEM OCHOBHBIM,
MPUHIUIIKAJBHBIM BOMpOCaM oby4awljuecs o6pallajnuch HeOoJHO-
KpaTHO . 3TO MO3BOJIIET OPraHU30BaTh OBJIaJleHUE reOMeTpPUYeCcKH-
MU MOHATUSIMM M HaBbIKaMM NOCJA€JOBaTEJNbHO U MOCTyNaTeJbHO, C
COGJII0/IeHNEM MPUHLMIIA TPEEMCTBEHHOCTH, 2 HOBble 3HAHUSI BKJIIO-
4YaTb B OOLIYI0 CUCTEMY reOMEeTPUYECKHUX MPEeACTaBJIEeHUUN o6ydaro-
LIUXCS1, PACHIMPSIsI U YTIy0J1sis €€, 06pa3ysi NpOYHbIe MHOXKECTBEH- Hble
CBSI3U .

o

o

o
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[lepexos K U3y4YEeHUIO FTeOMETPUH Ha yray6JaEHHOM ypPOBHE IMO-
3BOJISET:

— co3JaTh ycnoBus s auddepeHLHALUM 00Y4YeHUs, MOCTpoe-
HUS WHJAMBU/YaJIbHBIX 00pa30oBaTeJbHBIX INpPOrpaMM; O6GecneYuThb
yray6JéHHOe H3y4YeHHe TeOMeTPUM KaK COCTaBJIAKINEN y4eGHOro
npeamera «MaTteMaTHKa»;

— MOJArOTOBUTH OOYYAKUIMXCS K MPOJOJ/DKEHHUIO W3y4YeHUs MaTe-
MaTHKHU C Y4€TOM BbIGOpa Oyayuiedl nmpodeccuu, obecrneuyuBasi mnpe-
€MCTBEHHOCTb MeX/ly 06LIUM U NpodecCHOHaIbHbIM 06pa30BaHUEM .

MECTO YYEBHOIO KYPCA B YYEBHOM NJIAHE

B yye6HOM mJiaHe Ha U3ydeHHUe YIJYOGJEHHOrO Kypca reoMeTpuHu
B 10—11 kJyiaccax OTBOAUTCS He MeHee 3 y4eOHBIX YacOB B HeJEJI0
B TeYeHHe KaXKJoro roja o6ydeHUs], BCero 3a /Ba rojsa o6yyeHus —
He MeHee 210 y4eGHBIX 4aCOB .

NNAHUPYEMBIE NMPEAMETHbIE PE3Y/IbTATbI OCBOEHMA PABOYEM
MPOrPAMMbI (MO FOAAM OBYHEHUA)

OcBoeHnue y4e6HOro Kypca «[eomeTpusi» Ha ypOBHE CpeJHEro
o6uiero o6pa3oBaHus JO/HKHO 06EeCrnedyuBaTh JOCTHXKEHHE CJIeylo-
LUIUX MPeJMETHBIX 06pa30BaTE/NbHBIX PE3yJIbTATOB:

10 Knacc

6 CBOGO,C[HO OIIeprupoOBATHL OCHOBHBIMH NMOHATHUAMH CTEepeOMEeTpPUH
IpU pelieHWH 3a4a4 U MIPOBEIEHU N MaTeMATHYIECKUX paccym,ae-mzlﬁ

[IprMeHATb aKCHOMBI CTEPEOMETPUH U CIAEJCTBUsS U3 HUX IPH
pelIeHnH TeOMeTPHUYeCKUX 3a/ad .

6 KitaccudunupoBaTh B3aMMHOe PacnoJsioKeHHe MPSAMBIX B IMPO-
CTPaHCTBeE; MJIOCKOCTEH B NPOCTPAHCTBE; MPAMBIX U IJIOCKOCTEN
B [IPOCTPAHCTBE .

CBOGOJHO ONMEPUPOBATb MOHSTHUSIMH, CBSI3aHHBIMH C YIJIAMHUB
MPOCTPAHCTBE: MEXAY NPSMbIMU B IPOCTPAHCTBE; MeX/Y Npsi- MOH
U IJIOCKOCTBIO .

CBOGOZHO ONMEpUPOBATh MOHSTHUSIMH, CBI3aHHBIMH C MHOTOI'DaH-
HUKaMHU .

CBOGOAHO pacro3HaBaThb OCHOBHbIE BU/Ibl MHOTOTPAHHUKOB (IIpH-
3Ma, MUpaMU/ia, NPSIMOYTOJbHBIA Mapasiesnenumnes, Ky6) .
KinaccuounupoBaTb MHOTOTpDaHHUKH, BbIGHpas OCHOBAHUS [Jis
KJIacCUPUKAIUH .

CBOGOZHO ONEpPHUPOBATHb INOHATHSIMH, CBSI3aHHBIMU C CeYEHHEM
MHOTOT'PaHHHUKOB IJIOCKOCTBIO .

o

o

o

o

o

o
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6 BpInosIHATHE NMapaJijesbHOe, LleHTPaJbHOEe U OPTOrOHa/IbHOEe Npo-

eKTUpOBaHUe QUIYpP Ha IJIOCKOCTb; BBINOJHATbH H300paKeHUs

$uryp Ha NJIOCKOCTH .

CTpouTb ceyeHHs] MHOIOIPAaHHUKOB pa3JIMYHbIMU METOJlaMHU, BbI-

MOJIHATH (BBIHOCHBIE) IJIOCKME 4YepTeXXU W3 PUCYHKOB HPOCTBIX

00'bEMHBIX QUTYpP: BU/J CBEPXY, COOKY, CHU3Y .

BplyHCaATE MJOIAJU NOBEPXHOCTEW MHOIOIPAaHHUKOB (MPU3Ma,

nupaMmuzia), TeoOMeTPUUECKUX TeJl C IpUMeHeHueM GopMy.I .

6 CBOGO/IHO OIIepUPOBATh MOHATUSMU: CHMMETPHUSI B IIPOCTPaH- CTBE;

LIeHTP, OCh U IJIOCKOCTb CUMMETPUH; LIEHTP, OCb U IIJIO- CKOCTh

CUMMeTpUU PUTYpHI.

CB0O6OJHO ONEepUpOBaTh MOHATHUSMH, COOTBETCTBYIOIIMMU BEKTO-

paM U KOOpAWHATaM B NPOCTPAHCTBE.

BhINONHATE JleHCcTBUSA HAJ, BEKTOPAMHU .

6 PemraTh 3a1a4 Ha Z0Ka3aTe/bCTBO MaTeMaTHYECKHUX OTHOLIe- HUH

U HaxO0X/leHVe TeOMeTPUYECKUX BEJUYHH, IPUMEHsST U3- BECTHbIE

METO/bI MPU PElleHUH MaTeMaTUYeCKUX 33/jad MOBbI- IIEHHOTO U

BBICOKOI'O YPOBHS CJIO>)KHOCTH .

[IpuMeHATH NpocTelIllye NporpaMMHble CpeJiCTBa U 3J€KTPOHHO-

KOMMYHUKAIIMOHHbIE CUCTEMbI IPU PELIEHUH CTepeoMeTpHYe- CKUX

3a4a4.

W3BjiekaTb, npeobpa3oBbiBaTb W HWHTepHpeTHpoBaTb HHopMa-

LIMI0 O NMPOCTPAaHCTBEHHBIX reoMeTpuUyecKUX Qurypax, npejcras-

JIEHHYIO0 Ha 4YepTeXax U PUCYHKax.

[I[puMeHATE MOJIyYeHHble 3HAHWUA Ha NpPaKTUKe: CPaBHUBATb U

QHAJIM3UPOBATh peajbHble CUTyalluW, IPUMEHATb U3y4eHHble IO-

HATHUA B Ipoliecce NOMCKa pellleHHs MaTeMaTH4ecKH cHopMyJiu-

pPOBaHHOM Mpo6JieMbl, MOJEJHUPOBATh peasibHble CHTyallMU Ha

A3blKe T€OMETPHUH, UCCIeOBaTh MOCTPOEHHbIEe MOJENHN C HUCIOJb-

30BaHHMEM TeOMeTpPHYeCKUX MOHATHU MU TeopeM, almnapara aJre-

6pbl; pellaTb NpaKTH4YecKHe 3aJlauyM, CBSA3aHHble C HAX0XJeHUEeM

reoMeTpUYECKUX BEJUYHH .

6 UMeTb npe/cTaBeHUsI 06 OCHOBHBIX 3TallaX pa3BUTHUA reoMeT- pUU
KaK COCTaBHOM 4acTH ¢yHJIaMeHTa Pa3BUTHUS TEXHOJIOTUH .

o

o

o

o

o

o

o
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6 CBO6OIHO ONepHUpOBaTh NOHATHUAMH, CBA3AHHBIMU C LIUJIMHAPH -
YeCcKOW, KOHHYeCKOH U chepryecKod MOBEPXHOCTIMH; O6bsC-
HATb CIOCOOBI MOJIY4YeHHUS .

6 OnepupoBaThb MNOHATHUSAMH, CBSI3AHHBIMHU C TeJaMH BpalleHUSs:
LUJIMHAPOM, KOHycoM, cdepoil U LIapoM.

6 Pacno3naBaThb TeJsa BpauieHUs (LUIMHAD, KOHYC, cdepa U 1map)
1 OGBSCHATbL CHOCO6BI MOJYYEeHHUs TeJ BpallleHU .
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6 KinaccudunmpoBaTb B3aUMHOE pacioJioXkeHue chephl U MJI0CKOCTH .
6 BbIYUC/IATH BEJIMUMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TeJl
BpallleHUs; 06’ bEMbI U IMJIOIAAU NOBEPXHOCTEH MHOTOTPAaHHU-
KOB U TeJl BpallleHUsl, TeOMeTpPHUUYEeCKHUX TeJl C IpUMeHeHHUeM
dopmy .

6 CBOO6O/JHO OTIEpUPOBATH MOHATHUSMHU, CBSI3aHHBIMU C KOMOUHAI Y-
SIMU TeJl BpallleHUsl U MHOTOTPaHHUKOB: MHOTOIPaHHUK, BIUCaH-
HbIHA B cpepy U OMUCAHHBIA 0KOJIO chephl; chepa, BIMCAHHAA B
MHOTOIPaHHUK WJIM TeJ0 BpalleHus .

6 BBIYMCAATH COOTHOLIEHUS MeXAy IJIOLAJs MU [OBEPXHOCTEH U
06 bEMaMU MOJOOHBIX TeJ .

6 U306 pakaTh n3dydyaeMble PUTypHl; BbINOJHATD (BBIHOCHBIE) MJIO-
CKMe 4YepTeXU K3 PUCYHKOB MPOCTbIX O0O6'bEMHBIX GUIYyp: BUJ,
CBepXy, CO0KY, CHU3Y; CTPOUTb CeueHUs TeJs BpallleHHs .

6 M3BJyiekaTb, WHTEPNPETHPOBATh U Ipeobpa3oBbIBaTb HHOpMa-

LU0 O MPOCTPAHCTBEHHbIX TeOMETPUYECKUX (Urypax, MmpescTaB-

JIEHHYIO Ha YepTeXax M PUCYHKaX .

CBO6OJHO ONEpPUPOBATh MOHATHUEM BEKTOP B NMPOCTPAHCTBE .

BhINOMIHATE onepanuy HaJi BEKTOPaAMHU .

3asaBaTh NMJIOCKOCTh YpaBHEHHEM B JeKapTOBOH CHCTEMe KOOp-

JMHAT .

PemaTp reoMeTpuyeckue 337jlaud Ha BBIYHCJIEHHE YTJIOB MEXAY

NPsIMBIMU U TJIOCKOCTSIMU; BBIYHCJIEHHE PACCTOSTHUH OT TOYKH /0

IJIOCKOCTH; B LI€JIOM, HAa IPUMEHEHHE BEKTOPHO-KOOPJUHAT- HOTO

METO/ia MPU PELIEeHUN .

6 CB060/JHO OIEpUPOBATh MOHSTHUSIMH, CBSI3aHHBIMHU C JIBUKEHHEM B
MPOCTPAHCTBE; 3HATh CBOWCTBA JABWKEHUH .

6 BbIMOTHATE N306paXKeHUsT MHOTOTPAaHHUKOM U TeJsl BpallleHUs MpHU

rapaJijie;ibHOM TepeHOoce, [eHTPAJbHOW CUMMETPHUH, 3€P-KaTbHOU

CHMMETpPHH, MPU MOBOPOTE BOKPYr NpsIMOH; mpeobpa- 30BaHUA

nojo6usd .

CTpouTh cedyeHHUs] MHOTOTPAaHHUKOB W TeJs BpallleHUs: CeuyeHUs

nuanHApa (mapasjiesbHO M MEepPNeHJUKYJISIPHO OCH), CeYeHUsl KO-

Hyca (rmapasijieJibHOe OCHOBAaHUIO U POXO/silllee Yepe3 BepLIU- HY),

ceyeHHUs 1Iapa.

Wcnonb3oBaTh MeTOAbl MOCTPOEHUs] CEYEHUH: METOJ, CJeJl0B, Me-

TOJ, BHYTPEHHEro NpOeKTUPOBaHUsI, METO/] NepeHoca CeKyllel

MJIOCKOCTH .

Jloka3bIBaTh reOMETPUYECKHE YTBEPXKEHUS .

[IpuMeHATH reoMeTpudyeckre GaKThl ST PELIeHHUs1 CTEPEOMEeTpPHU-

4YeCKHUX 3a/lay, MpeAIoJaramiux HECKOJIbKO IIaroB pelleHUs,

€cJIM YCJIOBUsI MPUMeHeHUs1 33JlaHbl B sIBHOU U HesIBHOU ¢dopme.

o o o

o

o

o

o o
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6 PemraTh 3a/1auu Ha O0Ka3aTeJAbCTBO MaTeEMAaTUUYECKUX OTHOIIE- HUH
M HaxoX/|eHHWe TeOMeTPUYEeCKUX BEJIMYMH .

6 [[puMeHATH NMporpaMMHble CPeACTBA M 3JE€KTPOHHO-KOMMYHHUKA-
LIMOHHbIE CUCTEMBbI MPU pelIeHWU CTepeoMeTpPUYecKux 3a/ad .

6 [lpuMeHATH moOJIydeHHble 3HAHWSA Ha MpaKTHKe: CPaBHUBAThb,
aHaJIM3UpPOBaTh M OlEHWBATh peaJibHble CUTYallMU; NPUMEHSATh
HU3y4YeHHble MOHSTHS, TEOpeMbl, CBOMCTBA B Ipoliecce MOUCKA pe-
LIeHUs1 MaTeMaTHyecKd CcPOpPMYJIMPOBAaHHON MNpo6JieMbl, MoJie-
JIMpOBaThb peaJibHble CUTYallMU Ha fI3bIKE FeOMeTpHUH, HCCIefo-
BaThb MOCTPOEHHblE MOJIEJIU C UCHOJIb30BAHUEM TeOMeTPUYECKHUX
NMOHATHUH W TeOopeM, almapaTa ajarebpbl; pellaTbh MPaKTHYECKHe
3a/la4M, CBsI3aHHbIE C HAX0XK/leHUeM reOMeTPUYeCKUX BEJIUYHH .

6 UMeTb npesicTaBieHUs: 06 OCHOBHBIX 3Talax pa3BUTUs reoMe- TPUHU
KaK COCTaBHOM yacTH pyH/[aMeHTa pa3BUTHS TEXHOJIOTUH .

COAEPXAHME YYEBHOI O KYPCA (MO rOAAM OBYYEHMA)
10 Knacc
Hp&lM‘ble u nockocmu 6 npocmpaHcmsee

OcHOBHBIE NOHATHA cTepeoMeTpuM . Todyka, mpsAMasgd, MJI0CKOCTb,
NPOCTPaHCTBO . [IoHATHe 06 akCMOMaTH4YeCKOM NOCTPOEHMUH cTepe-
OMETPHU: aKCUOMBI CTEPEOMETPHUU MU CJIe[CTBUSA U3 HHUX.

BsanMHoOe pacnosioxeHue NPsSMBIX B IPOCTPAaHCTBe: IepeceKaro-
myecs, napajie/ibHble W CKpeljUBarlnuecsa NpsMble . [Ipu3Haku
CKpeIlMBaKIMXCA NpAMBIX . [lapainesbHOCTb NPSAMBIX U IIJIOCKO- CTEH
B IPOCTPaHCTBe: INapaJ/jie/ibHble IpsMble B IPOCTPAHCTBe; Ma-
paslJIeIbHOCTD TPEX MPSAMBIX; Napa/ieJbHOCTb NPAMON U MJIOCKO- CTH

[lapa/siesibHOe W IleHTpa/ibHOe IPOEKTUPOBAaHHE, H306paxkeHUe
duryp . OcHOBHbIe CBOMCTBaA MapaJ/ljieJibHOro npoekTupoBaHus . U3o-
6paxeHue GUTYp B NapaslJieIbHOM MPOEKLUH . YIJIbl C COHAallpaBJIeH -
HBIMHU CTOPOHAaMH; YTroJl MeXJy NpPsAMBIMHA B NpocTpaHcTBe . [lapai-
JIeJIbHOCTb IJIOCKOCTEeH: NapaJ/ijiejibHble IJIOCKOCTH; CBOMCTBa IHa-
paJiyiesIbHBIX IJIoCKOCTeH . [IpocTelilye npocTpaHCTBEHHbIe GUTYPhI
Ha MJIOCKOCTH: TeTpasAp, NapaJiesenune/i; IOCTPOEHHUE CeYeHUH .

[lepnieHAUKYJIAPHOCTb NPSAMOW M MJIOCKOCTH: NMepNeHAUKYJIAp- Hble
npsAMble B MNPOCTPAHCTBe, MpsAMble MapajjesbHble W Iep-
NeHJAUKYJspHble K IIJIOCKOCTH, MPHU3HAK MepHeHJUKYJISIPHOCTH
NpsAMOM U IJIOCKOCTH, TeopeMa O NPSAMOW NeprneHAUKYJSIpHOH IJIo-
ckocTu . OpToroHasbHOe MpoeKTHpoBaHMe . [lepneHAUKyIdAp U Ha-
KJIOHHBI€: PAaCCTOSIHUE OT TOYKH /10 IIJIOCKOCTH, PACCTOSTHUE OT NPSAMOH
[0 IUIOCKOCTH, IpoeKuuss ¢urypsl Ha MJ0cKocTb . IlepmneHn-
JUKYJISPHOCTb IIJIOCKOCTEN: MpPU3HAK MepHeHJUKYJISIPHOCTH [BYX
mJ1ockocTed . TeopeMa 0 Tpéx nepneHUKyIApax .

MATEMATUKA. Yrny6néHHbii ypoBeHb. 10—11 Knacchl 43



YrJipl B IPOCTPAHCTBE: YroJ MeXAy NpsMON U IJIOCKOCTbIO; JBY-
TpaHHbBIN yroJ, JUHEWHBIA Yyros JByrpaHHOro yrJa. TpéxrpaHHbIN
W MHOrorpaHsHble yrjibl . CBOWCTBAa MJIOCKHX YIJIOB MHOTOIPAHHOIO
yrJia . CBOMCTBA MJIOCKUX W JIBYyTPAHHBIX yIJIOB TPEXIPAaHHOIO yrJa .
TeopeMbl KOCUHYCOB U CHHYCOB /JJIsl TPEXTPAaHHOIO yrJa.

MnozozpanHuxu

Buabl MHOrOrpaHHUKOB; pa3BépTKa MHOrorpaHHuka . I[Ipusma: n-
yrojpHasg NpuU3Ma; NpsiMas U HaKJOHHas NpPU3Mbl; 60KOBasg U
MoJiHasl NMOBEPXHOCTb NpU3MBbI. [lapasiesenunes, MpPsMOYToJib-HbIN
napaJijiesieliuie]; ¥ ero cBoicTBa . Kpardailmue nyTH Ha IIo-
BEPXHOCTHM MHOrorpaHHuka . Teopema disepa . [IpocTpaHcTBeHHast
TeopeMa [ludaropa . [Ilupamuga: n-yrosibHasi nMpaMu/ia; IpaBUJIb- Has
U ycedyéHHass nupamubl . CBolicTBa péGep U OGOKOBBIX TI'paHel
NpaBUJbHOU NupaMuzbl . [IpaBUJIbHBIE MHOTOrPaHHUKM: NpPaBUJIb-
Has Npu3Ma U NpaBUJIbHAA NHUpPaMU/a; NpaBUJIbHAA TpeyroJbHad
nUupamMyJia ¥ NpaBUWIbHBIN TeTpasgp; Ky6 . IlpeacraBieHue o mpa-
BUJIBHBIX MHOTOTpaHHUKAaX: OKTa3JAp, AOJeKasAp M UKOCasJp .

BrlurciieHre 3/1eMEHTOB MHOTOTPAaHHUKOB: pé6Gpa, JMaroHaslw,
yrJibl . [lnomass 60KOBOM MOBEPXHOCTU U MOJTHOM MMOBEPXHOCTH Mpsi-
MO IpHU3MBI, IIJIOLA/lb OCHOBaHUH, TeopeMa 0 60KOBOH IOBEPXHO- CTH
npsaMoi npusmel . [liowasb 60KOBOM NOBEPXHOCTU M NOBEPX- HOCTH
MPaBUJIBHOW MUPAaMU/bI, TeOpeMa O MJIOLAAN yCeYEHHOMNTUPaMHUbI .

CruMMeTpHs B IPOCTPAHCTBE . JJIEMEHTbl CHMMETPHH MPABUJIb- HBIX
MHOTOIPaHHUKOB . CHMMeTpHus B TNpPAaBUJIbHOM MHOTOTDAaHHHU- Ke:
CUMMeTpHUs MNapaJulesenunes, CUMMeTPUs NpPaBUJbHBIX IPU3M,
CHUMMeTpHUSA NPABUJbHON MUPAMHU/BI .

Bexmoput u kKoopouHamst 6 npocmpaHcmaee

[IoHATHA: BEeKTOpP B NPOCTPAHCTBE; HYyJIeBOHW BeKTOp, JJIMHA He-
HYJIEBOI'O BEKTOpAa; BEKTOPbl KOJIIMHeapHble, COHAIlpaBJeHHble U
MIPOTUBOIIOJIO)KHO HallpaBJieHHble BEeKTOpPbl . PaBeHCTBO BEKTOPOB .
JleficTBUA C BeKTOpaMU: CJOXKEHHEe U BbIYHTAaHHE BEKTOPOB; CyMMa
HECKOJIbKUX BEKTOPOB; YMHOXXeHHe BeKTopa Ha yuciao . CBoHcTBa
cj10eHUs1 BeKTopoB . CBolcTBa YMHOXeHUSA BeKTopa Ha 4ucJio . [lo-
HATHE KOMILJIaHapHble BeKTOpbl . [IpH3HaK KOMIIJIAHAPHOCTH TPEX
BeKkTOpoB . [IpaBusio mapasienenunena . TeopeMa o pasjioKeHUH
BEKTOpa MO TpPEM HEKOMIUIaHApPHBIM BeKTopaM . [IpsMoyrosibHas
cucTeMa KoopAuHAT B npocTpaHcTBe . KoopauHaTel BekTopa . CBA3b
MeX/Ay KOOpJMHAaTaMU BEKTOpa U KOOpJAUHATAMHU TOYeK . YToJ MeXAy
BeKkTopaMH . CKaJisipHOe NpPOM3BeJleHHe BEKTOPOB.
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11 knacc
Tena epaweHusn

[ToHATHUA: UUIUHJPUYECKasd TOBEPXHOCTb, KOHUYECKasl OBepX-
HOCTb, chepUyuecKasl NMOBEPXHOCTb, 00pasywoliye I[OBEPXHOCTEH .
Tesa BpaleHUs: UUJIMH/AP, KOHYC, yCEYEHHBIN KOHYC, cdepa, map .
B3anMHoe pacnoJioxkeHue cpepbl U MJIOCKOCTU; KacaTesabHas IJIO0-
CKOCTb K cdepe . M306pakeHHe TeJs BpallleHUs Ha MJOCKOCTH . Pas-
BEPTKa UJIMH/JpPA U KoHyca. CuMMeTpus cdhepsl U 1mapa.

06BbéM . OCHOBHbIE CBOMCTBA 06bEMOB Tes . TeopeMa 06 06bEMe
MpPSIMOYTOJILHOTO Mapasijie/lenunesa U ciaeAcTBUsS U3 Heé . O6béM
NpsIMOM M HAKJIOHHOW MpPU3Mbl, LWJIHWHAPA, NHUPaMHAbl U KOHyca .
O6béM 1HIapa ¥ LIApPOBOro CerMeHTa.

KoM6uHauuu Tes BpallleHHsT U MHOTOTPaHHUKOB . [Ipusma, Bnu-
CaHHasl B LIUJIMH/IP, ONIMCAHHAasA OKOJIO IIUJIMHAPA . [lepeceyeHuecdepbl
U 1apa c mjaockocTtbio . Kacanue mapa u chepbl IJIOCKO- CThIO .
[IoHAATME MHOrOrpaHHUKA, OMHCAHHOTO OKoJio cdepbl, cde- pbl,
BIIMCAaHHOW B MHOTOTPAaHHUK HJIM TeJIO BpalleHHs .

[lnomaab MOBEPXHOCTU LUJIWHAPA, KOHYCA; IJIOIAAb chbepbl Heé
JacTeu .

[Togo6ue B mpoctpaHcTBe . OTHOLIEeHHEe O0GBEMOB, IJIOUIAAEH IIO-
BepxHOCTeH noJo6HbIX ¢uryp . [Ipeo6pazoBaHue mogobusi, romoTe-
TUa . PemeHue 3aa4 Ha MJIOCKOCTU C HCIIOJb30BAaHHEM CTepeoMe-
TPUYECKUX METO/IOB .

[locTpoeHye ceueHUT MHOTOIPAaHHUKOB U TeJl BpallleHUsI: cevye- HUs
nuJanHApa (mapasaesbHO U NEPNEHJUKYJISAPHO OCH), CeYeHHsT KOHYyca
(mapansiesibHOE OCHOBAHHUI0O W TPOXOJilllee Yepe3 BeplIU- HY),
ceyeHUs I1apa; METOJbl MOCTPOEHUs CeYEeHUH: MEeTO/, CIe/0B, METO/I
BHYTPEHHEro NPOeKTUPOBAHMs, METO/, IePEHO0CA CeKYIIeH MI0CKOCTH

Bexmoput u koopouHamst 6 npocmpaHcmaee

BekTopsl B IpocTpaHcTBe . Onepanuy Haj BeKTopaMu . BekTop- Hoe
yMHOXXeHHe BeKTOpoB . CBOHCTBa BEKTOPHOIO YMHOXEHMUS
[IpsiMoyroJsibHas cucTeMa KOOpAMHAT B IpocTpaHcTBe . KoopauHa- Thl
BeKkTopa . PassoxkeHue BekTopa mno 6asucy . KoopauHaTHO-Bek-
TOPHBIK MeTOJ, IPH pelleHUH reoMeTPUYEeCKUX 3a/ad.

,ZIeu:)fcele 68 MpocmpaHcmaee

JBmxeHus npoctpaHcTBa . OTo6pakeHus . [ BUKeHUs U paBeH- CTBO
duryp . OOmue cBoiicTBa ABMXKEHWH . Bujpl JBMKeHWH: mapas-
JleJIbHBIA IepeHoC, LieHTpaJlbHasg CUMMETpPHs, 3epKajbHasg CUMMe-
TpUs, IOBOPOT BOKPYT npsiMmoii . [Ipeo6pasoBanus nonobus . [Ipsa- mas
u cdepa Jitnepa.
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9

ewwedlodu Behogeq

TEMATMYECKOE NNAHWMPOBAHME YYEBHOIO KYPCA (MO MOAAM OBYMEHMA)

10 knacc (He meHee 105 vacos)

HasBaHue
pa3gena (Tembl) Kypca
(xosmM4ecTBO 4acoB)

OcHOBHOE coaepiKaHue

OcHOBHBIE BHUAbI AEATE/IbHOCTH y4YalllUXCA

B CTEPEOMETPHI0 TypHbI.
(24 4) [TonaTusa

oTpe3Ka.

[MousTus:

TOB.

CTeun .
CeueHus

BBegeHue OCHOBHbIE TNPOCTPAHCTBEHHbIE QU-

CTepeoOMeTPHH:
npsiMasi, IJIOCKOCTb, MPOCTPAHCTRBO .
OcHOBHBble MpaBUJa H306pAKEHUS
Ha pUCYHKe IIJIOCKOCTH, NapaJljelib-
HBIX NPSMBIX (OTPE3KOB), CepesUHBI

nepecekamoInuecs
CKOCTH, NepeceKarlyecss npsMas U
IIJIOCKOCTb; MOJIYNPOCTPAHCTBO .
MHoOrorpaHHUKHY,
NPOCTEeNIIUX
duryp, HecyecTBy0OUIMX

Hn306paXkeHue
IPOCTPaHCTBEHHBIX

AKcHOMBI CTepeoMeTpruu U IepBble
C/1eCTBUA U3 HHUX.

Crioco6b1 3alaHud NpAMBIX W ILJIO-
CKOCTeH B NpOCTPaHCTBE .
0603HavYeHUs npAMBIX W IIJIOCKO-

H306pakeHne ceveHUU
NnUpaMHu/pl, Ky6a U IPpU3MBbI, KOTO-

OnpegenATh NJOCKOCTb Kak ¢QUIypy, B KOTOpOH
BBITNOJIHAETCS IIJIAHUMETPUS .

JlesaTh mpocTreiiive JOruYyeckue BbIBOJbI U3 aK-
CHOMATHUKHU IJIOCKOCTH .

I[IpuBOAUTHL MpUMeEPHI peasbHbIX 00'bEKTOB, H/ea-
JM3anyeil KOTOPBbIX SABJAITCA aKCHOMBI TreoMe-
TPHH .

H3yyaTh, IpUMEHATh NPUHLUIIbI TOCTPOEHUA Cce-
YeHUH .

Hcnosib30BaTh [yi1 [OCTPOEHUSA CEYEHUNW MEeTO[,
C/1efloB, METOJ, BHYTPEHHEro NpOeKTUPOBAHUsA, Me-
TOJL IlepeHoca CeKylleld MI0CKOCTH .

PemaTthb cTepeoMeTpuyeckue 3aJja4d: Ha onpejeJie-
HUe BU/Ia CeYeHHsI U HaXOXK/IeHHe ero IJIOAAH .
AxTya/smmsupoBaTb GaKTbl U METO/IbI [IJIAHUME-
TPHH, peJIeBaHTHbIe TeMe, IPOBOJAUTD aHAJIOTHH .
Hcnosib30BaTh NpPU pelleHrnH 3aJad Clefyioline
IJIaHUMeTpHU4ecKre GaKkThl U METO/Ibl:

Teopembr ®asieca ¥ 0 NPOMOPIHMOHANBHBIX OTpe3-
Kax . AJITOPpHUTM JleJIeHUs1 OTpe3Ka Ha N paBHBIX 4Ya-
creii. Teopema MeHnesnas .

PaBHOGe/JpeHHBIA TpPEYroJbHUK . PaBHOCTOpOHHUM
TPEYroJIbHUK . [IpAMOYro/IbHbIA TPEYrOJbHUK .
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pble MPOXOJAAT Yyepes ux péodpa . Uzo-
OpakeHUe IlepeceyeHHs] TOJyYeH-
HbIX IIOCKOcTed . PackpalumBanue
NOCTPOEHHBIX CeYeHHWH pasHbIMU
LBETAMH .

MeTopn caeloB AJs1 MOCTPOEHUs ce-
yeHHUH . CBolicTBa mepeceyeHUH
npsiMbIXx U mockocted . IlocTpoe-
HHUe cedyeHUH B NupaMuze, Kybe 1o
TpEM ToukaM Ha pébpax . Co3zaHue
BBIHOCHBIX qepTemei/’l W 3alucChb LIa-
roB MOCTPOEHHS .

[loBTOpEHUEe NJIAHUMETPUH .
Teopema o nponopuyoHaIbHBIX OT-
peskax. [logobue TpeyroJbHUKOB .
Teopema MeHesas . PacyéTnl B ceve-
HUSAX Ha BBIHOCHBIX YepTeKax .
HcTopus pa3sBUTHA IIVIAHUMETPHUU U
cTepeoMeTpPUU

CBOMCTBO cpeAHel JIMHUM TpeyrojbHUKa . CBOM-
CTBO OMCCEKTPUCHI yrja TpeyrojbHHKa . CBOMCTBO
Me/IMaH TpeyroJIbHUKa .

[Ipu3Haku NnoJ06HUsI TPEYroJbHUKOB .

I[losryyaTth mpeacTaB/eHUs] 06 OCHOBHBIX 3Talax
pa3BUTHSA reoMeTPUU KaK COCTaBHOM yacTu PyHJa-
MeHTa pa3BUTHS TEXHOJOTUH

B3aumMHoe
pacnoJsioxxeHue
NpAMBIX

B IPOCTPaHCTBe
(6 4)

B3auMHoOe pacrnoJsio’keHue IMpsMbIX
B npocTpaHcTBe . CKpelyBaroumecs
psiMble [Ipr3Haku CKpelMBao-
LIUXCSA MPSMBIX .

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

KnaccuunupoBaTh B3aMMHOe  pacloJIOXKeHHe
NpSAMBIX B IPOCTPAHCTBE, WJJIIOCTPUPYSA PUCYHKa-
MU U IPUBOJASA NPUMEPHI U3 peaibHON >KU3HHU .
JlokasbIBaTh TEOpeMY O CylLeCTBOBAaHUHU U €JJHH-
CTBEHHOCTH NapaJijieJ;IbHOU NPsSAMOU, NPpOXoAAL e
4yepes TOYKY NPOCTPAHCTBA U He JieXallled Ha Jpy-
royd NnpsAMOH; JIeMMy O NepecedYeHHU IJIOCKOCTH
JIByMs NapaJijieJIbHbIMU IPSIMBIMU; TEOPEMY OTPEX
napaJijieJIbHbIX NMPSAMBIX .

Jloka3pIBaTh MpPU3HAK CKPEUIUBAIOIIUXCA Mps-
MBbIX, TEOPEMY O CKPELIUBAIOLIUXCA MPSAMBIX .
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ewwedlodu Behogeq

IIpooonocenue

HasBaHue
pa3gena (Tembl) Kypca
(xosIM4ecTBO 4acoB)

OcHOBHOEe coAepKaHUe

OCHOBHbIE BHJBI JeATEJTbHOCTH YYalHXCS

JleMMa o0 mnepeceyeHUU Mapasiiesb-
HbIX NpPSMBIX IJIOCKOCTbIO . [lapas-
JIeJIBHOCTb Tpéx npsAMblx . Teopema
0 Tpéx mapaJsijieJIbHbIX NPAMBIX .
Teopema 0 cKkpelMBaIOUMUXCS NPs-
MBIX .

[lapannenbHOe MNpPOEKTHPOBAHUE
OcHOBHble CBOHCTBa NapaJljlesIbHO-
ro MpoeKTUpOBaHUA . U306pakeHue
pasHbIx GUIYp B mapaseJbHOU
MPOEKIUH .

LleHTpanbHas NpoeKLud .

Yros ¢ coHanpaBJIeHHBIMHU CTOpPOHa-
MH . YTOoJI MexJy NPAMBIMH .

3a/lauu Ha JI0Ka3aTesJbCTBO U UCCHIe-
JO0BaHHe, CBI3aHHbIE C PaCIIOJI0XKe-
HHEM NPSMBIX B IPOCTPAHCTBe

JlokasblBaTh TeOopeMy O PaBeHCTBE YIJIOB C COHa-
NpaBJIEeHHbIMU CTOPOHAMH .

OGBACHATb, UYTO Ha3bIBAeTCS NapaUleJibHbIM U
HEeHTPaJIbHbBIM IPOEKTUPOBAHHUEM KW KaK BBIIIOJIHA-
eTCsl NPOEeKTHpOBaHUe GUTYpP Ha MJIOCKOCTh .
JlokasbIBaTh CBOMCTBA Napasl/IeIbHOTO MPOEKTHPO-
BaHUA .

H306paxaTh B napasjieJlbHOH NPOEKIUU pa3Hble
reoMeTpudeckrue QUryphl.

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

IIpoBOAUTE JOKa3aTe/bHbIE PACCYKAEHUs IPU pe-
IIEHUWH TeOMeTPUYEeCKHX 33aJa4, CBSI3aHHBIX CO
B3aWMHBIM PaCHOJIOKEHHEM NPSMBIX B INPOCTPaAH-
CTBe.

CpaBHUBaATh, aHA/JM3UPOBATL M OLEHUBATh YT-
BEPXKAEHUs C LeJsbl0 BBISBJIEHUs JIOTHYECKH KOp-
PEKTHBIX U HEKOPPEKTHBIX PACCYKIEHHH .
MojeMpoBaTh peajbHble CUTYyallud, CBs3aHHbIE
CO B3aWMHBIM DpACIOJIOXKEHHUEM TMNpPsSMBIX B MpPO-
CTPaHCTBe, Ha sI3bIKE T€OMETPHH .

HccepoBaTh NOCTPOEHHbIE MOJIE/IH C UCIOJIb30Ba-
HHUEM TeOMeTPUYeCKUX MOHSATHH M TeopeM, amma-
paTta aare6pbl, LUPPOBBIX PECYPCOB .
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INosyyaTh npeacTaB/IeHHE O LleHTPaJbHOM NPOEeK-
TUPOBaHUU U 06 HCTOPUU pabOT MO TeopuH Mep-
CIeKTUBBI

I[MapasiesIbHOCTH
MPAMBIX

U IJIOCKOCTEH

B NPOCTPaHCTBE
(84)

[ToHATUSA: MapaesbHOCTb NPSIMOU
U MJIOCKOCTHU B NPOCTPAHCTBE .
[Ipy3Hak napaJsijieJIbHOCTH NPSIMOU
U mockocTH . CBolcTBa napasesib-
HOCTHU MPSAMOU U MJIOCKOCTH .
['eoMeTpuyeckure 3a/1a4y HA BbIYHC-
JleHHe U Jl0Ka3aTeJbCTBO, CBs3aH-
Hble C NTapaJljieJIbHOCTbIO NPSIMBIX U
IIJIOCKOCTeH B MPOCTPAHCTBeE .
[locTpoeHUue cedyeHUs, NPOXOJdlle-
ro yepes JJaHHYIO NPSAMYIO Ha yepTe-
’)Ke W mnapaJsijleJIbHOTO JApYroi nps-
mou . Pacyét otHomeHnuii. [lapain-
JleJibHasi NMpPOEeKLHsA, IpPUMeHeHHe
JJ1S1 IOCTPOEHUsA CedYeHHUH Kyb6a U
napaJijiejienunesa .

CBolicTBa napaJuiesienunesa v npu-
3MBlI .

[TapannenbHble miockoctu . Ilpu-
3HAKM NApPa/IJIeJIbBHOCTH JBYX ILJIO-
ckoctel . TeopeMa 0 mapaJiiesibHO-
CTHU U €JUHCTBEHHOCTH IIJIOCKOCTH,
NpoxoJisllel yepe3 TOYKY, He MpHU-
Ha/IJIeXKaIYI0 JaHHOM IJIOCKOCTH U
CeCTBUS U3 Heé.

KnaccupunypoBaTh B3aMMHOe — pacloJioXKeHue
NpsIMON M IJIOCKOCTH B MPOCTPAHCTBE, IPUBOJS CO-
OTBETCTBYIOLIie IPUMePhl U3 peaJbHON KHU3HMU .
dopMy/IMpoBaTh oOlpeje/ieHHe  NapajesbHbIX
NpsAMOM U IJIOCKOCTH .

JloKa3pIBaTh NPU3HAK O MapaslyIeJIbHOCTH NpsMoOU
U MJIOCKOCTH; CBOMCTBA NapasljIeibHOCTU MpPsSIMOH
U IJIOCKOCTH .

PemaThb cTepeoMeTprUyecKkre 3aJja4d BbIYMCIEHUSA
Y ZI0Ka3aTeJIbCTBO, CBAA3aHHbIE C MapaJ/lJieJIbHOCTbIO
NpSAMBIX U IJIOCKOCTEH B NMPOCTPAHCTBeE .

PemaThb npakTH4yeckue 3a/la4u Ha MOCTPOEHME ce-
4YeHUH Ha yepTekax TeTpas/pa U napaJsijesenune-
Ja.

PemaTe cTepeoMeTpHyeckue 3a/ladyM, CBA3aHHbIE C
[OCTPOEHHEM CeYeHHUH IJIOCKOCTBIO .

IIpoBOAUTE JIOTHYECKM KOPpPEKTHble JO0KasaTeJb-
HbIe PACCYXKJleHHs IIPU pellleHUH reoMeTpHYeCKHUX
3a/la4 CBA3AHHBIX C IapaslJIeJIbHOCTBIO IJIOCKO-
CTeH .

CpaBHUBATh M1 aHAJM3UPOBATh peasibHble CUTYa-
I[MH, CBI3aHHbIE C MApPaIJIeJbHOCTbIO MPSAMOH U
IJIOCKOCTH B NMPOCTPAHCTBE; MOAEJIMPOBATh peaslb-
Hble CUTyallu{, CBsI3aHHbIEe C MNapaJeJbHOCTBHIO
NpSAMOM Y MJIOCKOCTH B MPOCTPAHCTBE, HA SA3bIKE
reoMeTpuu
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HasBaHue
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OcHOBHOEe coAepKaHUe
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CBo¥icTBa mapaJsuleJIbHbIX IJ10CKO-
cTeli: 0 Mapa/iIeJIbHOCTHU MPSAMBIX
rnepecevyeHusi NpU IepecedyeHUuu
JBYX TapaJijieJIbHbIX IJIOCKOCTEH
TpeTbel; 06 OoTpe3Kax Mnapasiesib-
HBIX NPAMBIX, 3aKJIIDYEHHBIX MeX-
Jy NapaJlJIeJIbHbIMU MJIOCKOCTSIMU;
0 mepecevyeHHUH MPsIMOU C ABYMS Na-
paJlyieJIbHBIMH IJI0CKOCTSIMU

IlepneHgUKyIAp-
HOCTb NPAMBIX

U IJIOCKOCTel

B NPOCTPaHCTBe
(26 4)

[ToBTOpeHue: Teopema [ludaropa Ha
IIJIOCKOCTH, TPUTOHOMETPUSA NPSAMO-
yroJIbHOIO TPEeyroJIbHUKA .
CBoiicTBa Kyb6a M MPsIMOYTOJIbHOTO
napaJijieienunesa . Bbruncienue
JUIMH OTpPe3KOB B Kybe W INpsAMOY-
roJIbHOM IapaJsulesienunesie .
[lepnieHAMKYJIIpHOCTb HPSMOHM U
IJIOCKOCTH . [IpU3HaK mnepneHUKy-
JIAPHOCTU NPSMOU U MJIOCKOCTH . Te-
opeMa O CyIeCTBOBaHHUHM U eJUH-
CTBEHHOCTHM NPSMOM, NpoxoAadien
Yyepes TOYKY NPOCTPAHCTBA U INep-
MEeHAUKYJSAPHOU K ma0cKocTH . [lno-
CKOCTH U TEepPHEeHAUKYJIIpPHbIE UM
npsiMasi B MHOTOTPaHHMKAX .

AkxTyanu3supoBaTh $axkTbl U METOJbl IJIAHUMe-
TPHUH, peJieBaHTHble TeMe, IPOBOJUTb AHAJIOTHH .
dopMy/IMpOBaThL ONpejesIeHHUA: NeplneHuKysap-
HbIX IPAMBIX B IPOCTPAHCTBE; oNpejesieHHue Ips-
MOMU, NepHeHAUKYJIAPHON K IJIOCKOCTH .
Jloka3sbIBaTh: JIeMMy O IepHeHAUKYJIAPHOCTH JBYyX
napaJijieJIbHbIX IPAMBIX K TpeTbed NpsAMOH; Teope-
MBI O CBSI3U MEX/y Napa/lJleIbHOCTbIO NPAMBIX U
MX NEepIeHAUKYJISAPHOCTbIO K IJIOCKOCTH .
JlokaspIBaTh: TEOpeMY, BbIpaKAaIOLIYI NPHU3HAK
NepIeHANKYJIAPHOCTA NIPAMON U IJIOCKOCTH; Teo-
peMy O CyLIeCTBOBAaHMM M €JUHCTBEHHOCTH Ips-
MOM, NpoxoAsliel yepes JaHHYIO TOYKY U NepreH-
JUKYJSPHOU K JJaHHOW IJIOCKOCTH .

H306paxkaTh B3aUMHO IepleH/UKYJIspHble Ips-
MYI0 U IIJIOCKOCTb .
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[leprieHAUKYJISIp U HAKJIOHHAS .
[locTpoeHre nepneHAUKYAsIpa U3
TOYKHM Ha NPSAMYIO.

Teopema o Tpéx nepneHgUKyJIsgpax
(npsiMast u obpaTHas) .

Yros Mex/ly CKpelyBaroMMHUCS
NnpsMbIMU . [lovcK nepneHAuKyIsap-
HbIX NPSMBIX C IOMOIbIO NepIeH-
JUKYJISIPHBIX IJIOCKOCTEH
OpToroHa/ibHOE NPOEKTHPOBAHHE .
[TocTpoeHue ceyeHU# Ky6a, Mpu-
3Mbl, MPaBUJILHOU MUPaMHU/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
IJIOCKOCTH. Crioco6bl ONMyCTUTH Iep-
MEeHAUKYJIAPBl: CUMMETpPHUS, CABUT
TOYKU [0 NapajieJIbHOW NPAMOU
CZBUT O HenapaJsljleJIbHOU Mps-MOH,
W3MeHeHHe PaCcCTOSHUN

dopMy/IMpOBaTb CBOMCTBO MeEpPIEHJUKYJIsApA MO
OTHOILIEHHIO K MJIOCKOCTH .

INosyyaTh mpeAcTaBJIeHHE O 3HAaYEeHUM MepleH/U-
KyJspa [AJs Apyrux ob6sactei Hayku (dusuka,
SHepreTHKa, Jla3epHble TEXHOJIOTHM), B peasbHOMU
J)KM3HU (TexHHMKa, OKpy»Karoljass 06CTaHOBKA) .
JloKa3pIBaTh yTBepXK/eHHs, CBsI3aHHble C MpOEK-
nuel NpsMOM Ha IJIOCKOCTb, HeNepHeHJUKYJIsap-
HYI0 K 3TOM NpsIMOH .

JloKa3bIBaTh TeopeMy O TPEX NepleHAUKYyIspax U
TeopeMy 0OpaTHYIO TeopeMe O TPEX NeprneHAuKy.Is-
pax.

IloyyaTe mpejcTaBJeHHe 06 OPTOTOHAJbHOM IMpO-
eKTHPOBaHUH .

Jloka3pIBaTh TeopeMy O NPOEKLHUH TOYKH Ha Nps-
MYIO .

PemaThb cTepeoMeTpuyecKHe 3a/ayM, CBA3aHHbIe C
HepreHAUKYJIAPHOCTbIO NPAMON U IJIOCKOCTH .
Pemate npukiazHble 3a/ayM, CBsA3aHHble C Ha-
XOXJEeHUEM IeOMeTPUYECKUX BEJMYMH .

PemaTe crepeomeTpuyeckre 3aJa4d, CBA3aHHbIE C
NprYMeHEeHHEM TeopeMbl O TPEX NepHeHAUKYJApaX,
HaxOXJeHHUEeM pPaCCTOSIHUH, INOCTPOEHHEM IpOeK-
WM .

CpaBHUBAaTh U aHA/JIU3MPOBaTh YTBEpPXKJEHUA C Lie-
JIbI0 BBISIBJIEHUS JIOTUYECKM KOPPEKTHBIX M HEKOp-
PEKTHBIX PacCyX/JIeHUH .

AHa/M3upoBaTh M MOJe/JUPOBATh Ha fA3bIKE Ieo-
MEeTPUM peasibHble CHUTyalllM, CBA3aHHble C Iep-
NEeHAUKYJIAPHOCTBIO NMPSAMOM M IJIOCKOCTH; HCCJIe-
AOBaTh IIOCTPOEHHBbIE MOJEJIM, B TOM YMC/IE U C
MCII0JIb30BaHUEM anmnapara ajare6pbl
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Yriibl 41 pacCTOSAHUA
(16 1)

[loBTOpEeHHUe: yroa Mexzay MpsMbI-
MH Ha IJIOCKOCTH, TDUTOHOMETPHUS B
MIPOM3BOJIbLHOM TpPEYToJIbHUKE, Teo-
peMa KOCUHYCOB.

[loBTOpEHHE: YyroJ MexJy CKpellu-
BalOLMMHUCA MPAMBIMU B MPOCTpPaH-
CTBeE . FeOMeTpI/I‘{eCKI/Ie MeTOoAbl BbI-
YUCJEHUA yTIJja MeXJy NpAMbIMU B
MHOTI'OTPaHHUKaX .

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

CBoiicTBa B3auMMHO IepIEeHAUKY-
JIAPHBIX IJIOCKOCTe . [IpusHak nep-
MeHAUKYJIAPHOCTHU IJIOCKOCTeH;

TeopeMa 0 NpSAMOMU IepeceyeHus JIByX
IJIOCKOCTEH MNepIeHAUKYJISap- HBIX
TpeTbel MJIOCKOCTH .
[IpsAMOYTOJIBHBIA NapaJiiesenuies;
Ky0; U3MepeHHus], CBOHCTBa NIPsAMOY-
roJIbHOTO MapaJsuiesenunesa . Teope-
Ma O JAHaroHa/i NPSMOYTOJIbHOTO
rnapasijiesenunesia U cielcTBUE U3
Heeé.

AKTya/IM3upoBaTh GaKThl U METO/IbI JIAHHUMe-
TPUH, peJIEBaHTHbIE TEME, IPOBOJUTD aHAJIOTHH .
dopmyaupoBaTh OonpejesieHUe ABYrPaHHOIO yria.
JloKa3bIBaTh CBOWCTBO pPaBEHCTBA BCeX JIMHEWHBIX
yIJIOB JIByrPAHHOIO yTrJia.

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

dopmy/iMpoBaTh onpe/jie/ieHHe B3aUMHO INepIeH-
JUKYJISIPHBIX IJIOCKOCTEH .

Jloka3pIBaTh TeopeMy O NpU3HaKe MepHeHHUKY-
JIIPHOCTHU JABYX IJIOCKOCTEH .

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

Jloka3eIBaTh yTBepXJEeHUSA O ero CBOMCTBAX; TeO-
peMy U CJeACTBHME M3 Heé 0 JUaroHajasaxX NpsAMOYy-
roJIbHOTO HapaJijiesienunesa.

PemaTth crepeomeTpuyecKkre 3aJja4d, CBA3aHHbIE C
NepIeHAUKYJIIPHOCTb NPSAMBIX M IJIOCKOCTEH, HcC-
NoJIb3ys MJIaHUMeTpHUyeckue GaKTbl U METO/bI .
IIpoBOAUTL JIOTMYECKH KOpPpPEeKTHbIEe [0Ka3aTeJb-
Hble PACCYy>KJeHHUs NMpPH pelleHUH reoMeTpPHUYeCKUX
3a/Jlay, CBSA3AHHBIX C MEPIEeHUKYJSPHOCTBIO IJIO-
CKOCTEeH .
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CTtepeoMeTpuyeckre W NPUKJIAJHbIE
3a/a4y, CBsI3aHHble CO B3aWMHbIM
pacrnoJio’)keHMeM MpsSMbIX U MJIOCKO-
CTH.

[loBTOpEHUE: CKpeluBaolecs
npsiMble, NapaJjijiesbHble JI0CKOCTH
B CTaH/apTHBIX MHOTOTPaHHUKAX .
[lapa mapasiieibHbIX JIOCKOCTEHN
Ha CKpelNBalolUXCs NPSIMBIX, pac-
CTOAAHUE MEXY CKpelUMBalrIuMHU-
CA NpAMBIMU B NPOCThIX CUTyallU-
ax.

OnyckaHue NeplneHAUKYJIApOB, Bbl-
YUCJIeHWe PACCTOAHUN OT TOYKH [0
TOYKH; MPSIMOU; IJIOCKOCTH .
Bblunc/ieHUMe pacCTOSAHUH — Mexay
CKpeIMBAILUMHUCA  NPAMBIMH  C
[IOMOILbI0 NepNeHAUKYIAPHON IIo-
CKOCTH .

TpéxrpaHHbld yroJs, HepaBeHCTBa
JUIS1 TPEXTPaHHbIX YIJIOB.

Teopema [ludaropa, TeopeMbl KOCH-
HYCOB M CHHYCOB JJIsl TPEXI'PAaHHOTO
yraa . JjieMeHTbl cheprUyecKol reo-
MeTpHUHU: reofie3audecKue JHUHUM Ha
3emiie

AHaJIPI3PIPOBaTb U MOJEe/IUPOBATh Ha fA3bIKE Ieo-
METpHUH peaJibHble CUTyalllH, CBA3aHHbIE C IIep-
NeHAUKYJIAPHOCTbIO NMPAMBIX U IJIOCKOCTEM .
HUcciegoBath MNOCTpOEHHble MOJeJIM, B TOM 4HUC/Ie
" C MCIIOJIb30OBAaHUWEM allllapaTa a.}'[l"erbI .

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

MHoOrorpaHHUKHU
(7 4)

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

Pa6GoTaTh c y4eGHUKOM: 33/laBaTh BOIPOCHI, Jie-
JIaTb 3aMe4daHHs,, KOMMEHTapHH .
AHaM3upoBaTh pellleHHe 33Ja4H .
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[Ipusma [IlpaMad ¥ Hak/JIOHHaA
MPU3MBI [IlpaBuibHasg mnpu3Ma
[IpaAMo#l mnapaJiesienunef, NpsMoy-
roJIbHBIYA NapaJsuiesenunef;, Ky6 .
BeinykJible MHOTOTpaHHUKH . Teope-
Ma OJisepa . [IpaBUibHBbIEe U TOJY-
NpaBUJIbHbIe MHOTOTPAHHUKH

PucoBarTh BbINYyK/Ible MHOTOTPAaHHUKU C 3a/JaHHbI-
MU CBOWMCTBaMH; BOCCTaHABJIMBATbh OOIIMU BUJ| BbI-
MYKJIOTO MHOTOIPaHHHUKA MO JBYM €ro MPOEKIUsM .
JloKa3bIBaTh CBOMCTBA BBINYKJIOTO MHOTOTPAHHUKA .
PucoBaTh BbINyKJIble MHOTOTPAaHHUKH C pa3HOH
alJIepoBOM XapaKTepUCTUKOH; HcCCAef0BaTh BO3-
MOXKHOCTH IOJIyYeHUs1 pe3yJsbTaTa NPU BapbUpOBa-
HUU JITaHHBIX .

JloKa3pIBaTh CBOMCTBA IPaBWJIbHBIX MHOTOrpaH-
HUKOB . I[llaHMpoOBaTh NOCTPOeHHE NPaBUJIbHBIX
MHOTOTPAaHHUKOB Ha IOBEPXHOCTAX JAPYrux mpa-
BUWJIbHBIX MHOTOI'PAaHHUKOB

BekTOophl
B IPOCTPaHCTBE
(13 4)

[IoHATHE BeKTOpa Ha IVIOCKOCTH U B
IIPOCTPaHCTBE .

CyMMa M pa3HOCTb BEKTOpPOB, Ipa-
BHJIO NapaJijiesienuile/ia, yMHOXe-
HHe BEKTOPA Ha YHCJIO, PAa3JI0KEeHNe
BEKTOpa 110 6a3ucy TPEéX BEKTOPOB,
He JieXKallluX B OJJHOM IJIOCKOCTH .
CkasspHOEe MpOoH3BeJieHUe, BbIYUC-
JIeHUe yTJjla 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; KOMILJIaHApHble BEKTOPHI . [IpuBo-
JUTb NpUMepbl PU3NUeCKUX BEKTOPHBIX BEJIMYHH .
OcBauBaTh IpaBuJia BbINOJHEHUSA AEUCTBUHN CJI0-
JKeHUsI ¥ BbIYUTAHUSI BEKTOPOB, YMHOXXEeHUS BeK-
TOpa Ha YUCIIO .

JloKka3bIBaTh MPHU3HAK KOMILJIAHAPHOCTH TPEX BeK-
TOPOB.

JloKa3bIBaTb TeopeMy O Pa3JIOKEHUU JII060ro BeK-
TOopa MO TPEM JAaHHbIM HEKOMIJIAHAPHBIM BEKTO-
pam.
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JABHKeHus
(54)

JlBm>keHus1 mpoctpaHcTtBa . OTob6pa-
)KeHusi . /JIBW>KeHUs1 U PaBEHCTBO
duryp . O61He CBOMCTBA JIBUXKE- HUM
. Busibl ABWXKEHUU: mapasiiesb- HbIM
MEepPeHOC, IeHTpalbHasA CUMMe- TPUs,
3epKasibHasl CMMMETpHs, [O- BOPOT
BOKpPYT NpsIMOH .
[Ipeo6pasoBanusa nojobus . [Ipsmas
u chepa dusepa.
['eoMeTpuyecKkue 33Jla4yd Ha MpUMe-
HEeHHe BUKEHUs

IIpMMeHSATb 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 I10 €ro KOOpPJHUHATAM .
BCOMHUTB OIpejie/ieHHe CKa/IIPHOIO0 YMHOXEHHUSI
M ero CBOMCTBA . BbIYUCJAATH C MOMOILIBIO CKaJIsAp-
HOTO YMHOXXEHUS JIMHBI BEKTOPOB, YIJIbI MEXAY
HUMHM, YCTaHABJMBAaTh MEPHEHJIUKYJISAPHOCTb BEK-
TOpOB.

AHa/IM3UPOBATh Y MOJEJUPOBATbh Ha SI3bIKE I'eo-
MEeTpUU peasIbHble CHUTyalluH, CBA3aHHbIE C (1)1/131/1-
YeCKHMMHU BEKTOPHBIMH BEJIMYHUHAMMU .
Hcnosib30BaTh NpU pellleHUWH 33Jja4, CBA3AHHBIX 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/lJleJibHbIA IIepeHOC; PAaBEHCTBO U I0J0-
6ue duryp.

Jloka3bIBaTh YTBEPXKJEHUA O TOM, YTO LieHTpasb-
Hasd, oceBasg W 3epKaJbHasd CUMMETPHHM, MNapas-
JIeJIbHBIM IIepeHOC ABJAITCA ABHXKEHUAMU . BbI-
MOJIHATH NPe0o6pa3oBaHUs MOA00UA .
OnepupoBaTh NMOHATHUAMM: NpsiMast U chepa -
Jepa.

PemaTp reomMeTpuyeckre 3aZja4d C MCNOJIb30BaHMU-
eM JBWXXEHHH .

Hcnosib3oBaTh NpH pelleHUud 3aJay  JABHIKEHUS
NPOCTPAHCTBA U UX CBOMCTBA.
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HasBaHue
pa3gena (Tembl) Kypca
(xo/1M4ecTBO YacoB)

OcHOBHOEe coAaepKaHue

OCHOBHBIE BU/bI AeATeJIbHOCTU yJyaluxcs

CpaBHHUBATh 1 aHA/JIU3UPOBATb YTBEPXK/EHHUS C Lie-
JIBIO BBISIBJIEHUS JIOTUYECKU KOPPEKTHBIX U HEKOP-
PEKTHBIX PacCy>KJAeHUH .

HccnepoBaTh NMOCTpPOEHHbIE MOJEJH .
Hcnoab30BaTh BMPpoBbIE pecypchl

11 knacc (He MeHee 105 v)

HasBanwue
pa3saena (Temsbl) Kypca
(xosIM4ecTBO 4acoB)

OcHOBHOeE cojaepiKaHue

OcHOBHbBIE BH/JBI AeATEJIbHOCTU yJamuxcsa

AHanuTH4YecKas
reoMeTpus
(15 4)

[loBTOpeHHe: KOOPAMHATHI BeKTOpa
Ha IUVIOCKOCTM M B IIPOCTPAHCTBe,
CKaJIIpHOEe IpOM3BeJleHHe BEeKTO-
pOB, BbIYHCJIEHHE YIJa MeXAYy BeK-
TOpaMH B INPOCTPAHCTBE . YpaBHe-
HUe I[psAMOM, IpoxXojsdlled depes
JiB€ TOYKH .

YpaBHeHHeE MJIOCKOCTH, HOpMaJib,
ypaBHEHHE IJIOCKOCTH B OTPe3Kax
BekTopHoe npousBeseHue . JIuHen-
Hble HEpPAaBEHCTBA, JIMHEHHOEe MPo-
rpaMMHpOBaHHUE

AKTyanusupoBaTh GaKTbl U METO/AbI IJIAHUMe-
TPUH, peJieBaHTHbIE TeMe, IPOBOJUTD aHAJIOTHH .
CBOAUTD eHCTBHUSI C BEKTOPAMU K aHAJIOTMYHbBIM
JeHCTBUSM C UX KOOPJHWHATAMHU .

BCIIOMHUTB ONpefiesieHHe CKaISIPHOTO YMHOXEHHUSsI
Y ero CBOYCTBA . BBIYMCIAATH C MOMOIIBIO CKassp-
HOTO YMHOXXEHUsl JJINHbl BEKTOPOB, YIJbl MEXAY
HUMH, YCTaHaBJUBaTb IMepPIeHAUKYISIPHOCTb BeK-
TOPOB.

BBIBOAMTB ypaBHEHHeE IJIOCKOCTU U OpMyJIy pac-
CTOSIHUSI OT TOYKH [JI0 TJIOCKOCTH .
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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

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

IIpoBOAUTH JIOTUYECKU KOPPEKTHbIE AOKa3aTeJib-
HbI€ PacCyKAEeHUs NIPU pellleHUU IeoMeTPUIECKUX
33/lad Ha MpUMeHeHHWe BEKTOPHO-KOOPJUHATHOTO
MeTo/ia .

AHa/IM3UpPOBaTh U MOJE/JIMPOBATh Ha SI3blKe I'eo-
METPHUU peasibHble CUTYal[UU, CBI3aHHbIe BEKTOpa-
MU U KOOPJUHATAMH .

HccaepoBaTh NOCTPOEHHbIE MOJIEJIU, B TOM YUCIEH
C WCIOJIb30BAaHHEM allapaTa ajare6psbl.
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 MPSMBIX U IJIOCKO-
cren

[lapanienbHble 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, BEIYUCAEHHUs AJUH B MHO-
rorpaHHUKax

CTpouTh ceyeHUd .

PemaTh cTepeoMeTpuyeckHe 3aJayd Ha J0Kasa-
TeJbCTBO MaTeMaTH4YeCKHUX OTHOIUEeHHH, Haxox/e-
HHUe reoMeTPHYEeCKHX BeJMYMUH (JJIMH, YIJIOB, ILIO-
maze, 06 bEMOB) .

Hcnosib30BaTh NpPU pelleHWH CTepeoMeTpHUYeCcKHX
3aJla4y MJIaHUMeTpudeckue GaKTbl U METO/AbI .
IIpoBOAUTE JIOrMYECKH KOPPEKTHbIE [0Ka3aTeJlb-
Hble PACCyX/leHUs TNpPHU pellIeHHWH CTepeoMeTpuye-
CKHX 3a/ad.

CpaBHUBaATh 1 aHAJIM3UPOBaThb peasibHble CUTYa-
IIM1 U BBIABJIATbH BO3MOXKHOCTb €€ MOJIeJIMPOBaHUs
Ha sI3bIKe TeOMEeTpHH .

Mopae/MpoBaTh peajbHYI0 CHUTYallMI0 Ha S3bIKe
reoMeTpuu M HMCC/eJ0BaTh IOCTPOEHHbIE MOJENH,
B TOM 4YHCJIe U C MCIOJIb30BaHUEM almapara ajre-
OpHI .
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ewwedlodu Behogeq

IIpooonocenue

HasBaHue
pa3gena (Tembl) Kypca
(xosIM4ecTBO 4acoB)

OcHOBHOEe coAepKaHUe

OCHOBHBIE BU/bI AeATeJIbHOCTH yJyaluxcs

[loBTOpeHUe: TMJIOIIAAW MHOTOY-
rOJIbHUKOB, GOpPMYJIbl JJIsI TLIOIIA-
nel, coobparkeHHs NoI06Us .
[lnomaau ceyeHUU MHOTOTpPaHHMU-
KOB: IUIOII3/IU MMOBEPXHOCTEH, pas-
pe3aHusi Ha 4YacTH, COOGpa’KeHUsI
noao6us

HUcnosib30BaTh KOMIIbIOTEPHbIE NTPpOrpaMMbl IPHU
peunieHuu 3aga4d

06BéM
MHOTOrpaHHHKaA
(17 4)

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

[IpukiajiHble 3a/ayM, CBA3aHHbIE C
BbIYHCJIEHUEM 0GBbEMa MPSMOYI0Jib-
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 NOHATHAMM: 06BEM TeJa,
06bEM NPSMOYTOJILHOIO Napasiiesenynesa .
®dopMy/IMpOBaTh OCHOBHbIE CBOMCTBA 06'HEMOB .
JloKka3bpIBaTh TeopeMy 06 06'béMe MPSIMOYTOJbHOTO
napaJsijiesieliunesa, cJeJCTBUA U3 Heé.

Pa3pe3aTh MHOrOrpaHHUKY, epeKIabIBaTh Ya-
CTH.

PemaTh cTepeoMeTpHUyecKHe 3aZauM, CBSI3aHHbIE C
BBIYMC/IEHHEM 00bEéMa INpPsSMOYTOJIBHOTO Iapasiie-
JIeNUIesa, MPU3MBI .

CpaBHUBATh U aHA/JMU3UPOBAThb YTBEPXKAEHUS C Le-
JIbI0 BBISBJIEHUS] JIOTHYECKU KOPPEKTHBIX U HEKOp-
PEKTHBIX PACCyAEHUH .

AHa/IM3UpoOBaTh M MOJE/JIMPOBATh Ha sI3bIKE Teo-
MeTpUU peasibHble CUTYallUH, CBI3aHHbIE C 00'bE-
MOM NPSIMOYTOJILHOTO Napasljeelunesia, IpU3MBbl,
NUPaMUABI .
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BbluncsieHHe 0O0bEMOB TeJsl C MOMO-
b0 OMNpeJeEéHHOT0 HMHTerpasia
O6bEéM HaAK/JIOHHOM MNpPU3MbI, NHpa-
MU/bI .

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

CrepeoMeTpHyecKde 3ajJla4yd, CBs-
3aHHbIe C O0O0BbEMAMM HAKJIOHHOU
[IPYU3MbI, TUPAMU/BI .

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

HcciepoBaThb NOCTpOEHHbIE MOJIEIM, B TOM 4HCJIeH
C MCIOJIb30BaHHWEM anmnapara ajre6psl .

BBIBOAMTB OCHOBHYIO MHTErpajibHyI0 GOpMyJ1y [
BbIUMC/IEHUS] 0O'bEMOB TeJl .

Jloka3bIBaTh TeopeMy 06 00'bEMe HAKJIOHHOU MpU-
3Mbl Ha NIpUMepe TPeyroJibHOW NMPU3MbI U JJIs IPO-
W3BOJIbHOW NMPU3MBI .

JloKa3bIBaTh TeopeMy: 06 06bEMe MUpaMuibl, Gpop-
MyJIMpOBaTh CJeACTBUS U3 Hee: 06bEM yCeuéHHOU
nupaMmuzbl . BeiBoAuTh GopMysy AJ1s BbIYUCAEHUS
006'bEMOB yCEYEHHON NMUPAMU/IBI

TeJia BpaleHus
(24 4)

HuanHapudeckass MOBEPXHOCTb, 00-
pasymwoiye LNUJIMHAPUYECKOH I0-
BEPXHOCTH .

Uuaunzap . [lpaMod KpyroBod LH-
auHgp . [iowass NOBEPXHOCTH LiU-
JIMHJpA .

KoHudeckass NoBepXHOCTb, 06pasy-
olMe KOHHUYECKOM NOBEPXHOCTH
Konyc . CedyeHue KOHyca IJIOCKO-
CTbI0, Mapa/lJIeJIbHOM IJIOCKOCTH OC-
HOBaHUSA . YCcedéHHbIM KOHycC . U30-
OpakeHHE KOHYCOB M YyCEYEHHBIX
KOHYCOB .

[lnomasb GOKOBOM MOBEPXHOCTHU U
ITOJTHOH MOBEPXHOCTH KOHYCa .

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

H3o06pakaTh LUWJIMHJP U €ro CeYeHHs MJIOCKOCTDIO .
CBOGOAHO ONEepUPOBaTh NOHATHAMMU: KOHHYECKas
MOBEPXHOCTb, KOHYC, YCEYEHHbIH KOHycC . M3yuaTh
Croco6bl MOJIy4eHHs KOHHUYECKOM IOBEpPXHOCTH,
KOHyca .

H306pakaTh KOHYC U €ro ce4eHHs IJIOCKOCTBIO,
MpoXOoJslel yepe3 oCh, U MIJIOCKOCThIO, NepIeH/1-
KyJIAPHOHM K OCH .

BpIBOAMTB GOPMYJIBI /1T BBIYMCIEHHUS GOKOBOH U
MOJTHOM NOBEPXHOCTEHN TeJs BpalLleHUH .
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ewwedlodu Behogeq

IIpooonocenue

HasBaHue
pa3gena (Tembl) Kypca
(xosIM4ecTBO 4acoB)

OcHOBHOEe coAepKaHUe

OCHOBHBIE BU/bI AeATeJIbHOCTH yJyaluxcs

CTepeoMeTpuyecKre 3alaud Ha J0-
Ka3aTeJbCTBO M BBbIUMCJIEHHUE, II0-
CTPOEHHEM CeYeHUU IUJIMUHAPA, KO-
Hyca.

[IpuksafiHble 3a/a4M, CBSI3aHHbIE C
MUJIUHAPOM .

Cdepa u map.

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

YpaBHeHue cdepsnl . [liomaab che-
pblI U eé yacTeu.

CumMeTpusa chepsl U Lapa .
CrepeoMeTpHyecKre 3a/la4y Ha J10-
Ka3aTesJbCTBO U BbIYUCJIEHUE, CBf-
3aHHbIe co cdepoil U LapoM, Io-
CTPOEHHEM HX CeYeHHUH IJIOCKO-
CTBIO .

[IpukiaZiHble 331241, CBSA3aHHbIE
co chepoil u mapom.

[loBTOpeHHE: OKPY>KHOCTb Ha IJIO-
CKOCTH, BBIYHCJIEHHS B OKPYXKHO-
CTH, CTaHJAPTHBIE NMOA06UA

PemaThb cTepeoMeTpuYyecKHe 33Jla4y, CBSI3aHHbIE C
TeJlaMH BpallleHHUs, Hax0XJeHUueM IIoagu GOKOo-
BOM U MOJIHOM MOBEPXHOCTH, IOCTPOEHUEM ceue- HUU

Hcnosib30BaTh NpU pellleHuU 33/ja4 IJIaHUMEeTpPH-
yeckue GaKThl U METO/IbI .

CpaBHUBATh 1 aHAIU3UPOBATh YTBEPKEHUS C Lie-
JIbIO BbISIBJIEHUS JIOTUYECKU KOPPEKTHBIX U HeKop-
PEKTHBIX PacCy>KJAeHUH .

AHa/nM3UpoBaTh U MOJE/JIMPOBaTh Ha fA3blKe Ieo-
MeTpHH peasibHble CUTyallH, CBA3aHHbIE C KOHY- COM
Y LUJIHHAPOM .

HccaepoBaTh 10CTpOEHHbIE MOJE/IM, B TOM 4HUC/Ie
Y C MCN0JIb30BaHKeEM allllapaTa ajre6pbl
AxTya/mmsupoBaTb GpaKThl U METO/ bl NJIaHUMe-
TPUH, pejieBaHTHblE TeMe, IPOBOJMTh aHA/IOTHH .
CB0OGOAHO ONlEPHPOBATh NOHATUAMM: chepa U 1ap,
LEHTp, pasuyc, AuamMeTp cdeprl U Hapa.
HccaepoBaTh B3aMMHOE pacroJioxeHne cdepbl U
IIJIOCKOCTH .

dopmyMpoBaTh oNpesiesieHHe KacaTeJbHOU IJ10-
CKOCTH K cdepe.

Jloka3bIBaTh TeopeMbl O CBOHCTBE U NPHU3HAKE Ka-
caTeJIbHOM MJIOCKOCTH .

BbiBoaUTh GopMysy [/ BBIYUCJIEHUS IJIOIALH
chepnl uepe3 paauyc chepsbl.
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PazjinuHble KOMOUHAIIUU TeJ Bpa-
LIEHUSI U MHOTOTPAaHHHUKOB .

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

PemaTb crepeoMeTpUYeCcKHe 33/Jja4l, CBSI3aHHBIECO
chepoil 1 mapoM, HaX0XKJeHHEM IIoIAAU cdhe- pbl U
eé yacTel, NocTpoeHUeM cedyeHUH ceprl U 11apa.
AHa/M3UpPOBaTh U MO/JE/JMPOBATh Ha fI3bIKE I'e€0-
METPUHU peaslbHble CUTYallH, CBsI3aHHbIE C IIAPOM
u chepoii.

PemaThb npocTble 33/1a4l, B KOTOPbIX GUTYPUPYIOT
KOMOHWHALMU TeJl BpallleHUs U MHOTOTPaHHUKOB .
Hcnosib30BaTh NpU pelleHrnH 33/1a4, CBI3aHHBIX CO
cdepoii u mapom, IaHuMeTpudeckue GpakThl U
MEeTO/bI .

PemaThb cTepeoMeTpUYECKHE 33/1a4H, CBSI3aHHbBIE C
TeJIaMU BpallleHHud, IOCTPpOeHHueM CEeYeHUH TeJ Bpa-
IIeHUs, C KOMOMHALUSAMU TeJsl BpalleHUs U MHOTO-
rPaHHUKOB.

IIpoBOAUTBL JIOTHYECKU KOPpPEKTHbIEe Jl0Ka3aTesb-
Hble pacCyXJileHUsl IpPU pelleHUU TreoMeTPUYeCKUX
3a/a4, CBA3AaHHBIX C MEePHEHJUKYJISIPHOCTBIO ILJIO-
CKOCTEeH .

AHanu3upoBaTh U MOJe/IMPOBATh Ha sA3bIKe reo-
MeTpUHM peasibHble CUTYyalWH, CBSI3aHHbIE C MHOTO-
rpaHHUKAMU .

HccnepoBaTh NOCTPOEHHbIE MOJIEIM, B TOM YHUCIEH
C UCIOJIb30BAaHUEM ammapara aJreopbl

Inomaau
MOBEPXHOCTH
U 06 bEMBI
KPYTJIBIX TeJI
(94)

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

CB0GOAHO ONepHpOBaTh MOHATUAMM: 00'BEM Tesa,
IJIOA/b MOBEPXHOCTH .

®dopMy/IMpPOBaTh OCHOBHbBIE CBOMCTBA 06'HEMOB .
Jloka3bIBaTh TEOpPEMbI: 06 06 bEME IUIHHAPA; 06
06béMe KOHyca . BBIBOAUTb GOpMyJIbl [J1s1 BBIUHC-
JieHUs1 06'b€Ma YCEeYEHHOTO0 KOHYCa .
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ewwedlodu Behoged

IIpooonocenue

HasBaHue
pa3gena (Tembl) Kypca
(xosIM4ecTBO 4acoB)

OcHOBHOEe coAepKaHUe

OCHOBHBIE BU/bI AeATeJIbHOCTH yJyaluxcs

BeruucieHnve o6bEMOB Tesa C IOMO-
LIbI0 OIpeJIeJIEHHOI0 HWHTerpasa
06 bEM KOHycCa.

[lromwaau 60KOBOW U IOJIHOH IIO-
BEPXHOCTH KOHYCa .
CTepeoMeTpuyeckue 3ajadyM, CBd-
3aHHbIe C BbIYHUCJIEHHEM OOBEMOB
LUJIMHAPA, KOHyCa .

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

CtepeoMeTpuyeckrde 3aJavd, CBs-
3aHHble C BBIYHUC/IEHHEM OOGBHEMOB
miapa, IIapoBOTO CerMeHTa, LIapo-
BOTO CEKTOpa.

[IpukiagHble 3aZjladdl MO  TeMe
«O6BbEMBI TeJs», CBA3aHHbIE C 06BE-
MOM IlIapa YU IJIOUAJbI0 cephl.
CoOTHOWIEHUST MeX[Jy IUIOAASIMU
MOBEPXHOCTEH M 00 bEMaMHU IMOJ06-
HBIX TeJ.

[lo06HBIE Tesla B MPOCTPAHCTBE .
H3MeHeHHe 06'bEMa NPU MOJOOUH .

HccnenoBaTh NOCTPOEHHBIE MOJIE/IU, B TOM YHCJIEU
C UCNOJIb30BAaHUEM arrapara ajare6phl .

3HaTh BO3MOXXHOCTHM pellleHusl 33Jlad Ha MOCTpoe-
HUEe LMUPKYJeM U JIMHEHKOW, O KJIacCHYecKUX He-
paspeluMbIX 3aa4ax .

CB0GOJHO OMepUPOBaTh MOHSATUAMM: IAPOBOU cer-
MEHT, IIIapOBOM CJIOH, IAapOBOW CEKTOpP, OCHOBaHHE
M BbICOTA CerMeHTa, OCHOBaHME W BbICOTA LIapOBO-
ro cjiod.

BeiBoauTb GopMyJsibl [Jis HaX0XKJeHHs O6BbEMOB
I1IapOBOTO CErMeHTa, IIAPOBOr0 CeKTOpa, MJoLaju
cohepsnr.

Jloka3bIBaTh TeopeMy 06 0G'béMe mIapa.

PemaTe cTepeomMeTpuyeckHe 3a/ayM, CBS3aHHBIE C
06bEMOM 1lApa, LIAPOBOr0 CErMEeHTa, LIApOBOI0
CeKTopa, oAbl chephl.

CpaBHUBATh 1 aHA/JIU3UPOBATh yTBEPXKAEHUS C Lie-
JIBIO BbISIBJIEHUS JIOTHYECKH KOPPEKTHBIX U HEKop-
PEKTHBIX PacCyKJeHuH .

AHa/nM3upoBaTh U MOAE/IUPOBATH Ha A3bIKE Ieo-
MEeTPHUH peasibHble CUTYalMH, CBA3aHHbIE C OGBbE-
MOM Il1apa, UIapOBOI'0 CErMeHTa, IIapOBOTO CEerMeH-
Ta, IJIOIA/IbI0 CHephl.

CB0O60/JHO ONIepUPOBAThL MOHATUEM: T10/I00HbIE Te- J1a
B IPOCTPAHCTBE .
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CTrepeoMeTpUyecKHe 3a/a4M, CBs-
3aHHble C BBIYMCIEHHEM OOBHEMOB
TeJ U IJIOIA el MOBEpXHOCTEN

BbI4yuCaATh 06bEMBI TEJI C TOMOIIbIO ONpea e éHHO-
ro UHTErpaja.

PemaThb cTepeoMeTpuYyecKHe 33Jla4l, CBI3aHHbIE C
COOTHOLIEHUSIMU MEXJYy IUIOIAAsIMH IOBEPXHO-
cTed U 06'bEMaMHU MOAOGHBIX TeJ .

I[IpoBOAUTH JIOTUYECKU KOPPEKTHbIE AOKa3aTeJib-
HbI€ PacCyKAeHUs NIPU pellleHUU TeoMeTpUIeCKUX
3aJla4y, CBSI3aHHBIX C BbIYHUCJIEHHEM OOBEMOB TeJ C
MOMOIIIbI0 OMNpe/eJIEHHOTO UHTerpasa, HaxXoX/JeHU-
€M COOTHOIIIEHUS MeX/1y MJIOLA/isIMH TI0BEPXHO-CTeHN
1 06 béMaMH MOJIOOHBIX TeJI .

AHa/IM3UpPOBaTh U MOJE/JIMPOBATh Ha SI3blKe I'eo-
MeTpUM peasibHble CUTYaAlllM, CBsI3aHHble C OOBE-
MaMH U IOBEPXHOCTSIMU TeJl, Ha I0Ka3aTeJbCTBO U Ha
HaXO0X/leHUe TeoMeTpHUYeCKUX BeJTUYUH

IloBTOpEHME,
060061IeH1Ee

M cUCTeMaTHu3anus
3HAHMUH

(25 4)

O6o61arliee MOBTOPeHHE TMOHATHH
U MeTOZOB Kypca reomerpuu 10-
11 KJIACCOB, cucTeMaTHu3aIus
3HAHUH .

Hctopus pasBUTHSA CTEepPEOMETPUU
KaK HayKH U €€ PoJib B Pa3BUTHH CO-
BpPEMEHHBIX HWHXXEHEPHbIX U KOM-
MBIOTEPHBIX TEXHOJIOTUH

PemaTtb cTepeoMeTpUYecKHe 33aJadyd Ha Jo0Kasa-
TeJIbCTBO MaTeMaTUYeCKHWX OTHOLIEHHWH, HaxoxK[e-
HUe TeOMeTPHYECKHUX BeJIMYHUH ([JIMH, YIJIOB, ILIO-
maze, 06 bEMOB) .

Hcnosib30BaTh NMpPU pELIEHUH CTEPEOMETPHUYECKHUX
3aJla4y MJIaHUMeTpU4eckrue GaKTbl U METO/bI .
I[IpOBOAUTH JIOTHYECKH KOPPEKTHbIE [I0Ka3aTeJb-
Hble PACCy’>K/IeHHsI NIPU pellleHHH CTepeoMeTpuye-
CKUX U IJIAaHUMETPUYECKHUX 3a/aY .

CpaBHUBaTh M aHA/JIM3UPOBATh peasibHble CUTYya-
MU U BBISIBJSATb BO3MOXHOCTh €€ 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 alnapaTta ajre6phl .
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ewwedlodu Behogeq

IIpooonocenue

HasBaHue
pa3gena (Tembl) Kypca
(xo/1M4ecTBO YacoB)

OcHOBHOEe coAaepKaHue

OCHOBHbIE BHJBI JeATEJTbHOCTH YYalHXCS

Hcnosib30BaTh KOMIIBIOTEPHBIE IPOrPaMMbl IpPU
pelIeHUH 33/a4 .

INosyyaTh npeAcTaBJIeHUe 0 reOMeTPUH KaK O pas-
BUBalOILlelicl HayKe, HCCAeAyIOLel OKpY»KaloLui
MHUD, CBA3aHHOM C peasibHbIMHU O0GBbEKTaMH, MOMO-
I‘aI-OH.leﬁ pemuTb peasibHble XU3HEHHbIEe CUTYyalUuUuO
poJii CcTepeoMeTpUU B PpPa3BUTUU COBpPEMEHHBIX
MH)XeHEPHbIX U KOMIIbIOTEPHbIX TEXHOJIOTHH




PABOYASA MPOrPAMMA YYEBHOIO KYPCA
«BEPOATHOCTb U CTATUCTUKA»

UEAN U3YHEHUA YHEBHOI O KYPCA

Y4e6HBIN Kypc «BeposiTHOCTb U CTaTUCTUKA» YTJIyOGJIEHHOTO YPOBHSA
SIBJISIETCS TMPOJIODKEHUEM UM Pa3BUTHEM OJHOHWMEHHOTO Y4eOGHOro
Kypca yrjay6JEéHHOr0 YPOBHS OCHOBHOM LIKOJIbI . Kypc npeaHasHaveH
a5 GOPMUPOBAHUSA Y 00YYAKLUXCA CTATUCTHYE- CKOU KYJbTYPhl U
MOHUMAHUSI POJIU TEOPUU BEPOSTHOCTEN KaK Ma- TEMATHYECKOTrO
WHCTPYMEHTA /I U3y4eHUs CAy4YalHBIX COOBITHM, BEJUYUH U
npoieccoB . [Ipy u3ydyeHUH Kypca 06GOramjaroTcs MpeJ- CTaBJIeHUS
y4aluxcsd O MeToJaxX  HCCAeOBaHUS  HU3MEHYMBOrO  MH- pa,
pa3BUBaeTCsA MOHUMAaHUE 3HAYUMOCTH U OGLIHOCTH MaTeMaTH- YeCKUX
MEeTOJIOB TMO3HAaHUS KaK HeOTheMJIEMONW 4YacTH COBPEMEHHO- I'o
€CTeCTBEHHOHAY4YHOT0 MHUPOBO33PEHUS .

CozeprkaHue Kypca HalpaBJeHO Ha 3aKperJieHHe 3HaHHUH, IMOJIy-
YeHHbIX NPU HU3yYeHUHU Kypca OCHOBHOM IIKOJIBI M HA pa3BUTHE
NpeCTaBJEeHUN O CAy4YaWHBbIX BEJMYMHAX U B3aHMOCBA3SIX MEXAY
HUMH Ha BaXXKHBIX NpPHUMepaX, CH’KeTbl KOTOPBIX IHMOYEPINHYThl U3
OKpy»Kallero Mupa . B pe3sysbTraTe y o06y4amOUUXCAd JOJIKHO
cbopMUPOBATHCS NpPEACTABJIEHHE O HauboJiee YINOTPEOUTENbHBIX U
0OOLIMX MaTeMaTUYEeCKHUX MOJEJISIX, HCIOJIb3YeMbIX JJIs ONHCAHUSA
AHTPONOMETPHUYECKHUX U ileMoTrpadprUiecKUX BEJIMYHH, TOTPENIHO- CTEN
B pa3/IMYHbIE PO/iAa U3MEPEHUSX, AJUTEJbHOCTU 6€30TKa3HOWPabOThI
TEeXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MAaCCOBBIX sIBJe- HUH U
MPOLECCOB B 06IIECTBE . YUeOHbBIN KypC SABISETCA 6a30U /15 OCBOEHHUS
BEPOSITHOCTHO-CTAaTUCTUYECKUX METO/IOB, HE00X0/IUMbIX
CreraJrCcTaM He TOJIbKO MH>KEHEPHBIX CIEeNUaTbHOCTEH, HO TaK- XKe
COIMAJNIbHBIX W  IICUXOJIOTUYECKUX, TMOCKOJbKY COBpPEMEHHbIe
00lIeCTBEHHbIE HAYKW B 3HAUYMTEJbHOW Mepe HCIOJIb3YIOT ammnapar
aHasiM3a GOJIBIINX JIAaHHBIX . lleHTpasbHyI0 YacThb Kypca 3aHUMaeT
06CyX/IeHHe 3aKOHA O0JIbIINX YHucesl — (PyH/[aMeHTaJlbHOr0 3aK0- Ha
MPUPO/Ibl, UMEIIIEro0 MaTeMaTUYECKYI0 GpopMaTn3anuio .

B cooTBeTCTBUHU C yKa3aHHbIMHU IeJsIMH B CTPYKTYpe y4eOGHOro
Kypca «BeposITHOCTb U CTaTUCTHKa» CpeJHEeH HIKOJbl Ha YrayOJéH-
HOM YpOBHE BblJIeJIEHbI OCHOBHbIE COJlep:KaTesibHble JIUHUM: «Ciy-
YaiiHble COOBITHS U BEPOSITHOCTHU» U «CJyydyaliHble BEJMYUHbI U 3a-
KOH GOJIBIIHX YHCEJI» .

[IoMMMO OCHOBHBIX JIMHUH B KYpC BKJIIOYEHBI 3JIEMEHTbI TEOPUHU
rpadoB U TEOPUU MHOXKECTB, HEOOGXOJUMbIE JJIsl MOJTHOLEHHOTO OC-
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BOEHUSI MaTepuasia JJAHHOIO y4eOGHOro Kypca U CMEXHBbIX MaTeMa-
THUYECKHUX YIeGHBIX KYPCOB .

Copepkanue JuHUM «CiydaliHble COOBITHUS M BEPOSITHOCTHU» CIIY-
KUT OCHOBOM /17151 OpMUPOBaHUs Npe/ICTaBJeHUH 0 pacnpe/esie- HUU
BEpPOSATHOCTEN MeX/Jy 3HaUeHHUSIMU CIy4yalHbIX BEJUYHUH . Baxk- HyM0
YyacTb B 3TOH coJiepKaTeJbHOM JIMHUM 3aHUMaeT U3ydyeHHue
reoMeTpUYECKOI0 U GUMHOMHUAJIBHOrO paclpejie/leHHH U 3HAaKOMCTBO
C MX HellpepbIBHBIMHU aHaJIOTaMU — [0Ka3aTeJbHbIM U HOpPMaJlb- HbIM
pacnpesiesIeHUSIMH .

TeMbl, cBsiI3aHHbIE C HENTPEPbIBHBIMU CJy4YalHbIMHU BeJMYHUHAMU
M pacnpe/iejleHUsIMH, aKLleHTHUPYIOT BHHMaHHe LIKOJbHUKOB Ha
OMMCAaHUU U M3YYEHUU CAy4alHbIX sIBJ€HUH C MOMOIbIO HeNpepbIB-
HbIX GyHKIMHM . OCHOBHOe BHUMaHMe Y/esisieTcs I0Ka3aTeJlbHOMYU
HOpPMaJIbHOMY paclpejie/leHUsIM .

B kypce mpejycMaTpUBaeTCsl 03HAKOMUTEJbHOE HU3yYeHUE CBSA3U
MeX/Jy CJy4YalHbIMM BeJWYMHAMU U OINHCAHHWE 3TOW CBA3U C IIO-
MOILbI0 KO3dPHUIMEeHTa KOPPeIsUU U ero BbIGOPOYHOTO aHaJsIora .
3TU 3/71IeMEeHThI COJEpPKAaHUSA Pa3BUBAIOT TeMy «/luarpaMMbl pacce-
WBaHUs», U3YYEHHYI0 B OCHOBHOH ILIKOJIE, © BO MHOIOM OIUPAIOTCS
Ha CBeJleHHs U3 KypCOB aJre6pbl U reOMeTpUH .

Emé ofuH 3/1eMeHT cojep:KaHHsA, KOTOPBIM NpejjaraeTcs Ha 03-
HAaKOMHTeJbHOM ypOBHe — II0C/J€e/0BaTe/bHOCTb C/y4alHbIX He3a-
BUCHMBIX COOBITUH, HAacTylamwoUMX B eJUHULY BpeMeHHU . O3HaKOM-
JIeHHe C pacnpejieJleHueM BeposATHOCTEN KoJIM4ecTBa TaKUX COObI- THH
HOCHT pa3BHUBaIOLIMN XapaKTep U AABJISAETCSA aKTyaJbHbIM /1A Oy AYLIHUX
a6UTYypHUEHTOB, MOCTYNAKOLUIMX Ha y4yeOGHble CHelUaJbHO- CTH,
CBSI3aHHble C OOLIeCTBEHHBIMHM  HayKaMHM, IICUXOJIOTHeHd U
yIpaBJeHHUEM .

MECTO KYPCA B Y4EBHOM MJIAHE

B yye6bHOM m/1aHe Ha U3y4yeHHe y4yebHOro Kypca «BeposTHOCTb
M CTAaTHUCTHKa» Ha yrjay6jE€HHOM ypoBHe OTBOAMUTCA 1 y4eGHBIM yac
B HeJleJsII0 B TeYeHUe KaK/A0ro rojja 06y4yeHus, Bcero 70 ydeGHbIX 4acOB

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

OcBoeHUe y4eGHOT0 Kypca «BeposiITHOCTb U CTaTHCTHKAa» Ha YPOBHE
cpefHero o611ero o6pasoBaHUs JOKHO 06eCleYuBaTh J0-CTHXKEHHE
clelyoLMX NpeMeTHbIX 06pa3oBaTe/bHbIX pe3ysbTa- TOB:
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6 CBOOO/IHO ONepupoBaTh MOHATUSAMU: rpad, MIOCKUM rpad, cBsa3-
HbIU rpad, nyTh B rpade, 1jenb, [UKI, JePeBO, CTEeHb BEpIIH- HbI,
JlepeBo CJy4yalHOTo 3KCIepyuMeHTa .

6 CBOOOZHO oOIepHpoBaTh MOHATUSAMH: CAy4alHbIA 3KCIEPUMEHT

(ombIT), ciy4yaliHOe COOBITHE, 3JIEMEHTApPHOE Cjly4yallHoe cobObITHE

(3/1eMeHTapHBIM HCXOJ) CAYYaWHOrO OINbITA; HAXOAUTb BEPOST-

HOCTH COOBITUM B ONBITaX C PABHOBO3MOXXHBIMU 3JIeMEHTapHbIMU

COOBITHUSIMU .

HaxoguTh W ¢opMyJiHpoBaTh COOBITHS: IlepecedyeHUe, 00beau-

HEHUeE JAHHBIX COOBITUH, COOBITHE, MPOTHUBOMOJIOXKHOE JIAaHHO- MY;

HCII0J1b30BaTh JiMarpaMMbl Jijepa, KOOPAUHATHYIO NpPsi- MYIO [

pelreHus 3aja4; M0Jb30BaThCsl GOPMYJIOHN CI0KEHUSI BEPOSITHOCTEH

JIJIs1 BEPOSITHOCTEH JIBYX U TPEX CAy4aWHbIX CO- OBITHM .
OnepupoBaTh MOHATHSAMH: yCJA0BHAsl BEPOSTHOCTb, YMHOXEHHeE

BEepPOSITHOCTEHN, He3aBUCUMbIe COOBITUS, JepeBO CAYYalHOTO 3KC-

NeprMeHTa; HaXOJWUTb BEPOSITHOCTH COOBITMHM C MOMOIbIO Ipa-

BUJIa YMHOXXEHHs, JlepeBa CJYy4YalHOTO ONbITa, HCIO0Jb30BaTh

dopmysy monHo# BeposiTHOCcTH, dopmynay balieca mpu pelieHUu

3a/1a4; OmpenessiTb He3aBUCUMOCTb COOBITHH 1o dopMyJse U IO

OpraHM3aluU CAyYalHOro 3KCIEPUMEHTA .

[IpuMeHATh HW3y4YeHHble KOMOWHATOpHbIE (GOPMYJIBl [ Tepe-

YUCAEHUSI 3JIEMEHTOB MHOXECTB, 3JIeMEHTApHbIX COOGBITUH CJy-

YaHHOTO ONbITA, PELIeHUsT 33a/4a4 [0 TEOPHUHU BEPOSITHOCTEH .

6 CBOOGOAHO OMNMEPUPOBATh MOHATHAMHU: OWHAPHBIN CAy4YaHHBINA

onbIT (MCIBITAHUE), YCIIEX U HEY/lauya, He3aBUCUMble UCIIBITAaHUS,

cepuisi MCNBITAHUM; HAaXOJUTh BEPOSITHOCTU COOBITUNA: B CEPUU HC-

MBITAaHUH JI0 TEPBOro yCIliexa; B CEPUH UCNbITAaHUU BepHysiu; B

OIBbITE, CBA3aHHOM CO CJAyYaWHBIM BbIGOPOM M3 KOHEYHOU COBO-

KYIHOCTH .

CBOGOZHO OomepHpOBaTh MOHATHUSIMU: CJAy4yaillHas BeJIMYHMHA, pac-

npeJieJieHMe BEpPOSITHOCTEH, AuarpamMMa pacrnpejiesieHus, GUHap-

Hasl cJly4ailHasi BeJIMUYMHA, reoMeTpUYeckoe, GMHOMHUAIbHOE pac-

npejiesieHueE .

o

o

o

o

11 Knacc

6 OHepI/IpOBaTb NOHATUAMMA: COBMECTHOE pacrnpejesieHrue ABYX CJy-
YaWHBbIX BEJUYHH; WCIOJIb30BaTh Ta6J’II/IL[y COBMECTHOI'O paclrpe-
AeJIeHUuA [ABYyX Cﬂy‘laﬁHbIX BEeJIMYHUH [Jid BblAEJIEHUA pacrapene-
JIEHUA Ka)K,Z[Oﬁ BE€JIMYWHbI, oIpeae/sieHrusd He3aBUCUMOCTHU CIy-
YaWHBIX BEJUYHH .
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6 CBOGOJHO ONEpPUPOBATH MOHSATHEM MaTEMAaTHYECKOrO OXXKHJAHHUS
clydyallHOM BeJIMYUHBbI (pacrnpejiesieHus1); NPUMEHATb CBOMCTBa
MaTeMaTHU4YeCKOT0 OXUJAAHUS MpPH pelleHUH 334a4; BbIYUCIATH
MaTeMaTH4YeCcKoe OXXHJaHWe GUHOMHAJIbHOIO W reoMeTpHUYEeCKOTO
pacnpeiesieHUH .

6 CBOGOJHO oIlepUpoBaTh MNOHATUSIMU: JUCIEPCHs, CTaHJAPTHOe
OTKJIOHEHUE CJIy4YalHON BeJIMYUHBI; MPUMEHSATb CBOMCTBA JucC-
Nepcuu Ccay4alHOW BeJIMYMHBI (pacnpejiesieHrsl) NpPU pelleHUU
3a/1a4; BBIYMCJAATb JWCIEPCHI0 U CTaHJAApTHOE OTKJIOHEHHE TIeo-
MEeTPHUYECKOTO0 U GMHOMHAJIbHOIO pacnpesiesleHuu .

6 BbIUMCATh BbIGOPOUYHBbIE XapaKTEPUCTHUKHU IO JAaHHOW BbIGOpPKE U
OLleHUBATbh XapaKTEePUCTUKU reHepalbHON COBOKYIHOCTH JJaH-HbIX
0 BbIOOPOYHBIM XapaKTepUCTUKaM . OLleHUBaThb BEpPOSTHO- CTHU
COOBITUM M MPOBEPSTH MPOCTEHIINE CTATUCTUYECKUE TUIOTE- 3bl,
MOJIb3YsCh U3YYEHHBIMHU paclpesieIeHUsIMHU .

COAEPYXAHUE YYEBHOI O KYPCA (MO NOJ4AM OBYYEHUA)

10 Knacc

I'pad, cBsaA3HBIN rpad, nyTu B rpade: HMKJIBI U Lenu . CTeneHb
(BasleHTHOCTB) BepHIWHBI . 'padbl Ha MIOCKOCTHU . JlepeBbs .

CinyyaiiHble 3KCIEpUMEHThl (ONBITHI) W CJAy4YalHble COOBITHS
JyseMeHTapHbIe COOBITHA (MCX0/bl) . BepossTHOCTH ciy4aliHOro co-
6bITHA . BaM30CTh 4acTOTBI M BEPOSITHOCTH COOBITUH . Ciy4yaiiHble
ONBIThHl C PABHOBO3MOXXHBIMH 3JIeMEHTAPHBIMHU COOBITUSIMU .

Onepanyu Haj COOBITHUSIMU: NepecedyeHHre, 00beJMHEeHHE, POTH-
BONIOJIOXKHBIE cOOBITHSA . /luarpamMmel Jisiepa . @opmysia Cl0XKeHUS
BEPOSITHOCTEM .

YcnoBHast BepOSITHOCTb . YMHOXeHHe BeposiTHOcTed . /JlepeBo
cay4alHoOro skcrnepuMeHTa . Popmysia mosHoN BeposiTHOCTH . Pop- Mysia
baiieca . HesaBucuMble cOGBITHS .

BuHapHBIA c/y4yalHBIM ONBIT (MCOBITAaHWE), yCHex W Heyjada
HesaBucumble ucnbiTanusi . Ceprsi HE3aBUCUMbBIX MCIBITAaHHUU /[0
nepBoro ycnexa . [lepecraHoBku U daktopuasn . Uucio couyeTtaHuu .
Tpeyronbuuk Ilackans . @opmysna 6uHoma HeloToHa .

Cepust He3aBUCUMBIX UCNIbITAaHUU bepHysiu . CaydyalHbIA BbIGOpPU3
KOHEYHOU COBOKYITHOCTH .

CnyyaiiHas BesimunHa . PacnipefiesieHue BeposiTHOCTed . Jluarpam-
Ma pacnpegeneHus . Onepanuu Haj, CAy4aWHbIMUA BeJWYUHaAMU . bu-
HapHas cay4aiiHas BeJin4yuHa . [[puMepsl pacnpeesieHUH, B TOM YHCIe
reoMeTpU4ecKoe U GMHOMHUAbHOE .
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CoBMecTHOe paclipejie/ieHUe BYX CJy4allHbIX BeJU4MH . HesaBu-
CHMble Clay4dalHble BeJUYHHBI .

MaTeMaTHyeckoe OXKH/aHUe ClIy4yalHOM BeJM4YUHBI (pacrnpepesie-
Husd) . [IpuMepbl NprUMeHeHUs] MaTeMaTU4yecKoro oxujaHus (cTpa-
XOBaHMe, Jo0Tepes) . MaTeMaThueckoe OXHJaHUe OUHApPHOHN cCJy-
YyallHOHM BeJIMYMHBI . MaTeMaTHYeCcKoe OXKUJaHHe CyMMbl Cay4dai- HbIX
BeJIMYUH . MaTreMaTuyeckoe OXHJaHUE TeOMEeTPUYECKOTO U
GMHOMUAJIBHOI'O paclpe/ejeHnuH .

Jvucnepcuss U CTaHJ[apTHOE OTKJOHEHHE CHYy4YalHOU BeJIMYUHBI
(pacnpenenenus) . [ucnepcusi 6MHAPHOW CAy4YalHOW BeJIMYUHBI
MaTeMaTHyeckoe OXHUJJaHUE MPOU3BEJEHUS U JUCIepPCUsT CYMMBbI
HEe3aBUCHMBbIX CJHy4alHbIX BeJUYHUH . [lucrnepcys U cTaHJapTHOE OT-
KJIOHEHHe OUHOMHAJbHOrO pacrnpejeseHus . Jlucnepcuss U CTaH-
JlapTHOE OTKJIOHEHHE FeOMEeTPHUYECKOT0 paclpe/ieseHUs .

HepaBeHcTBO YebniméBa . Teopema Yebniména . Teopema BepHyii-
JIM . 3aKOH GOJIbIIKUX 4YHCesJ . BbIOOPOYHBIM MeTOJ HCCIeNOBaHUH .
Br160poyHbIEe XapaKTepUCTUKHU . OIleHHBaHUE BEPOSITHOCTU COOBI- THUS
o BBIGOPOYHBIM [JaHHbBIM . [IpoBepka MpOCTEHUINX THUIOTE3 C
MOMOIIbI0 U3YYEHHBIX paclpejeseHuH .

HenpepbiBHble ciydaliHble BesJW4YWHbl . [lpuMepbl . PyHK1IUA
IVIOTHOCTH BEPOSATHOCTH pacnpepesieHUs . PaBHoMepHoe pacrnpefe-
JIeHWe M €ero CBOMCTBa . 3aJjla4{, NPHUBOJALIME K IOKa3aTeJbHOMY
pacnpegesieHUIo . 3aJladyy, NPUBOAALIMEe K HOPMaJbHOMY paclpeje-
JieHU1o . PyHKIMA MJIOTHOCTHM BEpPOATHOCTH IOKa3aTeJbHOI'O pac-
npejeseHus, QyHKIMA MJIOTHOCTH BepPOSATHOCTH HOPMaJIbHOI'O pac-
npesgeseHus . PyHKIUA MJIOTHOCTH M CBOWCTBA HOPMaJIbHOTO pac-
npeJeseHus .

[TocnesoBaTe/IbHOCTb OJMHOYHBIX HE3aBHCHUMBIX COGLITHH . 3aja-
44, IPUBOJALIAE K pacnpepesneHuto Ilyaccona.

KoBapuanus AByX ciiydyailHbIX BeJIMYUH . KoadduipeHT sinHel- HOH
koppessauuu . CoBMecTHble HaAOGJIIOLEHUS [BYX BeJUYHUH . BhI-
60poyHbIH K03)IUIMEHT Koppeasauu . Pasinune Mexay JUHeH- HOH
CBAI3BIO U NIPUYMHHO-CJIe/ICTBEHHON CBA3bIO . JINHeHHas perpec- cus,
MeTOJi, HAaMMeHbIIUX KBaJpaToB .
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ewwedlodu Behogeq

TEMATMYECKOE NNAHWMPOBAHME YYEBHOIO KYPCA (MO MOAAM OBYMEHMA)

10 knacc (He meHee 35 v)

HasBanue
pa3aena (TeMbi)
(xosmM4ecTBO 4acoB)

OcHOBHOE coaepiKaHue

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

JJ1IeMEeHThI TEOpHU
rpados (3 4)

I'pad, cBasHbIM rpad, npeacrasiie-
HHe 33/1a4U Cc noMmolpko rpada . Cre-
neHb (BaJleHTHOCTb) BeplIMHBI.IlyThb
B rpade . Llenu u nukiel . [pa- bl Ha
nockoctu . JlepeBo ciy4ai- HOro
3KCIepHUMeHTa

IpeacTaBIsATh 00BEKTHI U CBSI3M MEXAY HUMH C
noMoluipio rpada, HaXOAUTh MYyTU MEXAY BepIIv-
HaMmu rpada.

BoigesiaTh B rpade Lend U LUKJIBI .

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

PemaTh 3aauyu c noMouibo rpados

C/iy4daiiHble ONBITHI,
cjy4yaliHble COGbITUA
Y BepOSITHOCTH
COGBITHI

(34

CiiyqyaliHble 5KCIIepUMEHTHI (OMBITHI)
U CIydalHble COOBITHUSA . JJIeMeHTap-
Hble COOBITHS (KCcxX0bI) . BeposTHOCTD
cy4alHOro co6bITHsI . BeposiTHOCTH
COOBITUH B ONBITaX C PAaBHOBO3MOXK-
HBIMU 3JIeMEHTAPHBIMHU COOBITUAMHU

Bbiae/IITh 1 ONUCHIBATh CIy4yailiHble COOBITHUS B
C/ly4allHOM OIIBITE .

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

HaxoauThb BepOSITHOCTH COOBITUN B OMNBITaxX C
PaBHOBO3MOXXHBIMH 3JIeMEHTApPHBIMH HCX0JaMHU

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

G4

[lepeceyeHne, 06GbeJUHEHHE MHO-
»)KeCTB U COOGBITHH, NPOTHUBOIOJIOX-
Hble coObITUA . PopMysia cioKeHUs
BEPOATHOCTEW YCJ0BHAas BepoOAT-
HOCTBb . YMHOX€eHHe BepOSTHOCTeH .
dopMysa yCI0BHOH BEPOSATHOCTH

dopMysia NOJTHOM BePOATHOCTH

dopmysa Baiteca HeszaBucumslie
COOBITHUSA

Hcnoib3oBarh AvarpaMMbl Jiljiepa U Bep6asib-
HOe ONMCaHue COOLITUH NMPU BBINOJHEHUH olepa-
UM HaZ, COOBITUAMM .

OueHMBATh HW3MeHeHUe BepOSTHOCTEH COGLITHUH
0 Mepe HACTYIUIEHUsl JAPYTHX COOBITHHA B CIy-
YalHOM OIIBITE .

PemaTpb 3371a4y, B TOM 4HCJIe C UCIOJb30BaHUEM
JlepeBa C/ly4allHOTO OmnbITa, GOPMYJT CI0KEHUS U
YMHOXXEHHSI BEpPOSITHOCTEHN
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ML

JJ1IEMEHThI
KOMOMHATOPHKH
(3 4)

KoM6uHaTOpHOE NpaBUJIO YMHOXe-
Hus . [lepecTaHOBKM U dakTOpHas .
Yucso coyeTaHUH TpeyrosbHUK
[lackansa . dopmysa 6uHOMa Hbio-
TOHa

dopmy/iMpoBaTh U J0Ka3blBaTb KOMOGUHATOpPHbIE
daxThI.

Hcnosb3oBaTh IpaBUJIO YMHOMEHUs, H3y4eH-
Hble KOMOHWHATOpPHbIE GOPMYJIbI AJisl Nepedunce-
HUSI 3JIEMEHTOB pas3/IMYHbIX MHOXECTB, B TOM
4yHcje 3JeMeHTAapHbIX COObLITUH B cily4alHOM
OnbITE .

Ionb3oBaTtbcss GopMysiol U TpeyrojbHUKoOM Ila-
CKaJisl [iJIsl oNpe/ieJleHHsl Yucaa COYeTaHUH .
IlpumeHnsaTs ¢opmysy OuHOMa HploToHa [id
Mpeo6Gpa30BaHUs BbIpAXKEHUN

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

59

BuHapHbIi cy4alHBIA OnbIT (HC-
NbITaHHE), ycrnex U Heyjaada . Hesa-
BUCUMBble McnblTaHusA . Cepus Hesa-
BUCUMBIX MCHBITaHUH JO IepBOTO
ycnexa . Cepyusi He3aBUCUMBIX HMCIIbI-
TaHul bepHysuin . Ciy4allHbIM BbI-
60p M3 KOHEYHOH COBOKYIHOCTH .
[IpakTHyeckass paboTa C HCIOJIb30-
BaHHEM 3JIEKTPOHHBIX TAGJINIL

Pa36uBaTh C/I0XKHbIE 3KCIIEPUMEHTBI Ha OTAEsb-
Hble HCHbITaHUA .

PemaTth 3a/jayy Ha MOUCK BEPOSATHOCTEH COOBI-
THUH B CEpUM HCNBITAaHUH 10 IEpPBOro yclexa U B
cepusAX UCNbITaHUM BepHyJLIY, a TaKXKe B OIbI- Tax
CO CHy4YaWHBIM BBIOOPOM U3 KOHEYHOH COBO-
KYIIHOCTH C MCIOJIb30BAaHUEM KOMGHHATOPHBIX
¢dakToB 1 GopMyJs, B TOM YHCIE B XOJe MPaAKTHU-
4yeCcKOM paboTbl C INpPHUMEHEeHHeM CTaHAAPTHBIX
byHKIMH

Ciay4aiiHble
BeJINYMHBI

U pacnpejesieHus
(16 4)

CinyyaiiHaa BesiM4yuHa . Pacnpepene-
HUe BeposATHOCTeH . [luarpamMmma pac-
npezeseHus . Onepanuu Haj caydam-
HbIMM BeJMYMHAMHU . [Ipumepsl pac-
npefesneHuii . buHapHas ciayvyaiiHas
BeJIMYMHa . ['eoMeTpuyeckoe pacr-
peneneHve . BuHOMHanbHOE pacmpe-
JleseHre . MaTeMaTH4yeckoe

OcBauBaTh NOHATHUA: Cly4YaillHas BeJUYMHA, pac-
npejiesieHue, TabMLA paclpejeseHns, JUarpam-
Ma pacnpe/iesieHus .

HaxoauTh 3HayeHHs CyMMbl W MpPOU3BeJEHUA
Cy4alHbBIX BEJUYUH .

CTpouTh OHHapHBIE paclpejiesieHUs M0 OIHca-
HUIO COOBITUH B CJIyYaWHBIX OMNbBITAX .
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ewwedlodu Behogeq

IIpooonocenue

Hassanue
pa3aena (TeMbl)
(xo/1M4ecTBO YacoB)

OcHOBHOEe coAepKaHUe

OCHOBHbIE BH/bI JeATE/JbHOCTA O0YYaIOLIUXCS

OKUJAHUE CAy4YalhHOU BeJIMYUHBI
CoBMecTHOe pacnpejiesieHHe [ BYX
c/IydyalHbIX BeJIMUUH . He3aBUCH-Mble
cly4dailiHble BeJW4yuHbl . CBOH- cTBa
MaTeMaTH4YeCKOro 0XKHJTaHUSA
MaTeMaTu4eckoe OXXHUJaHUe OHHap-
HOU ciy4yallHOW BesM4YMHBI . Mare-
MaTH4ecKoe OXKHJlaHHe reoMeTpuye-
CKOro M OGMHOMHAJIBHOT'O pacnpe/e-
JleHu# . Jlucnepcus M CcTaHJapTHoOe
OTKJIOHeHHe . Jlucriepcrsi GMHApHOU
CJly4allHON BeJIMYUHBI CBoricTBa
JUCIepcuM . MaTeMaTH4YecKoe OKH-
JlaHue TpOW3BeJleHUsI U JUClepcus
CyMMbl HE3aBUCUMBIX  CJIy4YaWHBIX
BeJIMYMH . Jlucriepcuss GMHOMMAJIb-
HOI'0 paclpejiesleHus .
[IpakTHyeckass paboTa C HCIIOJB30-
BaHHEM 3JIEKTPOHHBIX TaGJINI

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

PemaTh 33/1ayy Ha BbIYMC/I€HHME MaTeMaTHYeCKO-
ro OXUJAHUA .

CTpOUTh COBMECTHble paclpejiesIeHUs .

H3y4aTh cBOMCTBa MaTeMaTHYEeCKOTO 0XKHU/IAHUS .
PemaTh 33124y ¢ IOMOIIbIO U3YYEHHbBIX CBOMCTB .
[To n3yyeHHbIM popMy/ilaM HAXOAUTh MaTeMaTH-
YyecKue OXHJaHUs CAy4alHbIX BeJIMYMH, UMelo-
IIMX reoMeTpHUYecKoe WU OGUHOMHA/IbHOE paclpe-
JleJleHns

OcBauBaTh MOHATUA: JHCIIepPCHUs, CTaHAApPTHOe
OTKJIOHEHHME C/1Y4YalHOU BEeJIMYUHBI .

HaxoauTp gucnepcuio 1o pacnpejeseHuo .
H3yyaTh CBOMCTBa [AMCIEPCUH .

[To n3yyeHHbIM popMy/1aM HAXOAMTH JUCIIEP-CHIO
GMHOMHAJIBHOI'O pacnpefiesieHus], B TOM 4YHC- Jie B
X0/le IPaKTHYeCKOW paboThl
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11 Knacc (He MeHee 35 4)

HasBanue
pa3aena (TeMbl)
(xo1M4ecTBO YacoB)

OcHOBHOEe coAepKaHUe

OCHOBHbIE BH/bI JeATEJIbLHOCTA O0YYaIOUIUXCS

3aKoOH 60JIBIINX
quces

59

HepaBeHcTBo Ye6blméBa Teopema
Yeo6bIméBa Teopema bepnysin
3aKoH 60JbIINX YKcesl . Boi6opoy- HbIH
MEeTO/] UCCJIe/IOBAaHUM .

[IpakTHyeckass paboTa C HCHOJb30-
BaHHEM 3JIeKTPOHHBIX TAGJINILL

Pa36upaTh /0Ka3aTesJbCTBa TEOPEM .
OcBauBaTh BbIGOPOYHBIA METO/, UCC/IeJOBaHUH, B
TOM 4YHCJIe B XO/ie MPaKTU4YeCcKoi paboThl

JJ/1eMeHTBI
MaTeMaTH4YeCKOH
CTaTUCTUKU

(6 4)

['eHepasibHAas COBOKYNHOCTb M CJIy-
YaiiHas BbIOOpPKA . 3HAKOMCTBO C BbI-
GOpOYHBIMU  XapaKTepHUCTHKaMHU
OuneHKa cpefijHero W AUCIHEPCHUU Tre-
HepaJbHOW COBOKYIMHOCTH C IIOMO-
LIbI0 BBIOGOPOYHBIX XapPaKTEPUCTHK .
OneHrBaHHe BepOSITHOCTEW COOBI-
THUU 10 BBIGOPKE .

CraTucTtudeckass runoresa . [IpoBep-
Ka NPOCTEHIIHX TMIIOTE3 C IOMO- IIbI0
CBOMCTB  H3y4YeHHBIX  pacmpeje-
JIEHUH .

[IpakTHyeckass paboTa C HCIIOJIb30-
BaHHEM 3JIEKTPOHHBIX TaGJINILL

OcBauBaTh INOHATHUA: TeHepasibHass COBOKYII-
HOCTb, BEIOOPKA, BIOOPOYHOE CpeJjHee U BbIGO-
poYHas JUcnepcus .

BBIYMC/IATE BbIGOPOYHbIE XapaKTEPUCTHKH U Ha
MX OCHOBE OLeHMBaTb XapaKTePUCTUKHU TIeHe-
paJIbHOM COBOKYIIHOCTH .

OcBauBaTh NOHATHUA: CTaTUCTUYECKAs TUIIOTE3A .
OueHNBATb BEPOSITHOCTb COOBLITUM U MPOBEPSATH
npocCTelIlMe I'MINOTe3bl Ha OCHOBE BbIGOPOUYHBIX
JAHHBIX, B TOM 4HCJ€e B X0/e MPaKTH4YeCKOH pa-
6OTHI
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ewwedlodu Behogeq

IIpooonocenue

HasBanue
pa3aena (TeMbl)
(xo1M4ecTBO 4acoB)

OcHOBHOEe coAaepKaHUe

OCHOBHbIE BH/bI JeSATEJIbHOCTA 00YJaIOMIUXCS

HenpepbiBHBIE
cay4daiiHble BeJIn4YU-
HbI (pacnipeAesnieHust),

[IlpuMepbl HeNpepbIBHbIX CJAyYau-
HBIX BeJIUYUH . OYHKIUS JIOTHOCTH
BEPOSITHOCTH PaBHOoMepHOe pac-

3HAKOMHUTBCA NOHATHAMU: HeNpepbiBHAs CJIy-
yaliHasi BeJIMYWHA, HeNpepbIBHOE pachpejesie-
HUe, Cl)yHKL[I/IH IMJIOTHOCTU BEPOATHOCTH .

nokKasaTeJ/ibHOe npepesienue . [lpumepsl 3aga4, npu- HaxoauTb BepoOSTHOCTH COOBLITUH IO JAHHOU
U HOpMaJIbHOEe BOJSAILIMX K IOKa3aTeJbHOMY H K GYHKIMHU TJIOTHOCTH .
pacnpejeieHust HOpMaJIbHOMY pacnpe/ieJeHUsM 3HaKOMMTbCS C IOHATUAMM: [TI0Ka3aTe/JbHOe pac-
(4 4) OyHKIUA MJIOTHOCTH BEpPOSITHOCTH npejesjieHre, HOpMaJbHOE pacnpesiesieHue .
[I0Ka3aTeJIbHOI'0 pacnpe/eseHus Bop1feATh N0 ONMCAHMIO ClydaliHble BeJMYUHBI,
QyHKIMA MJIOTHOCTU BeEPOATHOCTH pacmnpe/iesieHHble 110 [T0Ka3aTeJbHOMY 3aKOHY, 110
HOPMaJIbHOI'O paclpe/ie/leHUs HOPMaJIbHOMY 3aKOHY .
Pas6upaThk npuMepsl 3a/ja4, IPUBOJAAILUX K I10-
KasaTeJIbHOMY paclnpe/ie/IeHUI0 U K HOpMaJIbHO-
My paclnpejeseHHI0
Pacnpepenenue [locsieqoBaTe/IbHOCTD OIMHOYHBIX BblAesiATh 110 ONMCAHUIO CAy4YalHOro OIbITa Be-
Ilyaccona HE3aBUCHUMBIX COOBITHH [Ipumep JIMYUHBI, pacnpezie/ieHHble 10 3aKkoHy IlyaccoHa .
(2 4) 3aJlayy, NpPUBOJAILEN K pacmpefe- Pemate 3asa4y, B TOM 4MCJe B XOJie NpPaKTHYe-
senuto IlyaccoHa. CKOH paboThl € MpPHMEHEHHWEM CTaHAapTHBIX
[IpakTHyeckass paboTa C HCIOJIb30- GYHKIMH 3JIEKTPOHHBIX TabJIMI]
BaHHEM 3JIEKTPOHHBIX TaGJINIL
CBaA3b Mexay KoBapuanusa pAByx ciaydyalHBbIX Be- OcBauBaTh NOHATHS: KOBapuanus, Ko3pouuu-
cJIly4aliHbIMH JIMYUH Koaddunuent «oppens- €HT KOppeJsIsLUY, JIUHEHHAs 3aBUCUMOCTb .
BeJIMYMHAMU uuu . CoBMeCTHble HAGJII0/IEeHUSA/IBYX OneHuBATh XapaKTep CBA3M MeX[y CJAy4YalHbIMHU
(6 4) BEJIMYMH Bb160poYHBId  KO3- BeJIMYMHAMHM, UCXO/11 U3 MPUPO/bI JAHHBIX U BbI-

dunueHT Koppessuuu . Pasnuuue

YU CJIEHHbIX XapPaKTEPHUCTHUK .
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MeX/Jly JIMHEMHOU CBsI3bl0 W INpU-
YUHHO-CJIEACTBEHHOM CBA3bio . JIu-
HelHass perpeccusi . [IpakTHyeckas
paboTa C MCINOJb30BAaHUEM 3JIEK-
TPOHHBIX TAGJIUI]

Hcnosbp3oBaTh JuarpaMMbl paccerBaHUA AJis
M300pa)KeHHs1 COBMECTHOTO pacCeMBaHUA JaH-
HBIX .

Haxoautb ko3 dUIeHThl OCU JUarpaMMbl, BTOM
yycje B XoJie MNpaKTUYeCKoW paboTbl C MpHU-
MeHeHHeM CTaHJApPTHBIX QYHKIHHN

0606mIEHE

M CHCTeMaTH3alMs
3HaHUH

(11 4)

[IpejcraByieHre JaHHBIX C IOMO-
b0 TA6GJIML, U JiUAarpaMM, OIMCa-
TeJIbHAad CTATUCTHUKA, OIIBITHI C paB-
HOBO3MO>XHbIMH 3JIEMEHTapHbIMH
C06bITI/IHMI/I, BbIYUC/IEHHE BepoAT-
HOCTel COOGBLITUM C INpUMeHeHUueM
dopmys1 U rpadpuyeckux MeTO0B
(koopauHaTHas npsMas, [AepeBo,
AuarpamMma JuJepa), ciaydalHble
BeJIMYMHBI U pacnpejeseHus, MaTe-
MaTHU4YeCKOoe OXHUJaHUe CIy4ahHOH
BeJIMYMHbI

I[oBTOPSATBL U3yYEeHHOE U BBICTPAUBATh CUCTEMY
3HaHUN
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