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NOACHUTE/IbHAAI 3AMUCKA

OBLLUAA XAPAKTEPUCTUKA YYEBHOTO MPEAMETA «MATEMATUKA~

Pa6oyasg mnporpamma 1o y4yeb6HOMy mnpeaMmeTry «MaTemaTuKa»
yray6séHHOTO ypoBHA Jjs  obyvaromuxcad 10—11  kisaccoB
pa3paboraHa Ha ocHoBe ®PegepasbHOTO TOCYZAPCTBEHHOTO 006-
pasoBaTeJIbHOTO CTaHJApTa CpejHero o6iiero o6pasoBaHus, C y4é-
TOM COBPEMEHHBIX MHPOBBIX TpPeOGOBAaHUM, NpPeLbABIAAEMBIX K
MaTeMaTU4eCKOMY OOpa30BaHMIO, U TPaJUIMA POCCHUHCKOro ob6pa-
30BaHUsA . Peasnsaunus nporpaMMbl o6ecrnedrMBaeT OBJaJleHHE KJIIO-
YeBbIMU KOMIIETEHIIUSIMH, COCTABJISIOLIMMH OCHOBY JJ caMopas-
BUTHS U HENPEPBIBHOIO 0O6PA30BaHMUS, LIEJOCTHOCTb OOIIEKYJIbTYP-
HOro, JIMYHOCTHOTO U I[I03HABAaTeJbHOrO PAa3BUTHUA JIMYHOCTH
00y4aroLUXCA .

B pabGoueili mporpaMme yduTeHBI WJeU WU MOJoKeHUs «KoHnenuuu
pa3BUTHA MaTeMaTH4yecKoro obpasoBaHus B Poccuiickoii depepa-
OUU» . B cOOTBETCTBUU C Ha3BaHWEM KOHIENIIMU MaTeMaTH4YecKoe
0o6pasoBaHMeE [OJDKHO, B YAaCTHOCTH, pellaTh 3ajadyy obecrnedeHUs
Heo6X0JAMMOI0 CTpaHe 4HuC/Ja BBIINYCKHUKOB, MaTeMaTHyecKas IOJ-
roTOBKa KOTOPBIX [IOCTATOYHA JJI1 NMPOJOJ/DKEHUsT 0O6pa3oBaHUA 110
pa3/IMYHBIM HaIlpaBJIEeHUAM, BKJIIOYas NpernojJlaBaHWe MaTeMaTHKH,
MaTeMaTH4YeCKHe HCCIel0BaHus, paboTy B cdepe uUHPOpPMaALMOH-
HBIX TEXHOJIOTHHU U Jp ., a TakkKe obecleyeHUs JJis KOKAOro obydva-
IOI[eroCcsl BO3MOXKHOCTH JIOCTHXKEHUS] MaTEMaTHUYeCKOW MO TOTOBKHU
B COOTBETCTBUHU C HEOOGXOAMMBIM eMy ypoBHeM . UMeHHO Ha pelle-
HUe 3THUX 3aJady HaleseHa paboyas @porpamMMma yrjy6J€HHOTO
YPOBHS .

B anoxy uudpoBoii TpaHcbopManuu Bcex chep yesaoBeuyeCcKOU Je-
SITEJIbHOCTU HEBO3MOXKHO CTaTb 06pa30BaHHBIM COBPEMEHHBIM YeJI0-
BEKOM 6e3 Xopolledl MaTeMaTH4YeCKOH MOJTrOTOBKHU . JTO 00YC/IOBIIE-
HO TE€M, UTO B HAIUM JHH PACTET YHUCJIO CHEIUaJbHOCTEH, CBSA3aHHBIX
C HeNoCpeJCTBEHHbIM NpPUMEHEHHWEeM MaTeMaTHKU: U B cepe 3KoO-
HOMHKH, U B OHU3Hece, U B TEXHOJIOTHYECKUX O6JACTSX, U JaKe B
ryMaHUTapHbIX chepax . TakuMm o6pas3oM, Kpyr 00y4YaIOIUXCS, JJIs
KOTOpPBIX MaTeMaTHKa CTAHOBUTCS 3HAYMMBbIM NpeaMeToM, pyH/a-
MEHTOM 06pa3oBaHMs, CYLIeCTBEHHO pacliupsieTcs . B Hero BxoadaT
He TOJIbKO o6ydaloujuecsi, IJIaHUPYIOIIMe 3aHUMATbhCS TBOPUYECKOU
M HCCJIelOBAaTEJbCKOW paboTOM B 06JIaCTHM MaTeMaTHKH, MHpOpMa-
THUKH, QU3UKH, SKOHOMHUKH M B JPYruxX 006JIacTAX, HO U Te, KOMY
MaTeMaTHKa Hy)XKHa [JIsl UCNOJIb30BaHUs B Npodeccusx, He CBs3aH-
HbIX HEINOCPeJCTBEHHO C HeH .



[IpukysajHas 3HAYMUMOCTh MaTEMAaTHKHU OOYCJIOBJIEHA TEM, UYTO €é
npeaMeTOM SIBJSIOTCA QyHAAMeHTaJbHble CTPYKTYpbl HAlllero MHu-
pa: mpocTpaHCTBeHHble (GOPMbl U KOJHUYECTBEHHble OTHOUIEHHS,
dYHKIMOHA/IbHbIE 3aBUCUMOCTH W KaTeropuy HeOolpe/ e éHHOCTH,
OT MPOCTEHIINX, yCBAaHUBAEMbIX B HEINOCPEJACTBEHHOM OIBITE, /10 [10-
CTAaTOYHO CJIOKHBIX, HEOOXOJUMBbIX JJIsI Pa3BUTHs HAYYHBIX U TeX-
HOJIOTUYECKUX uJiedl . Be3 KOHKpeTHbIX MaTeMaTH4YeCKUX 3HAaHUH
3aTpPy/IHEHO MOHHMMaHHe MPUHIIMIIOB YCTPOWCTBA U HCIOJIb30BaHUs
COBpEMEHHOU TEXHUKH, BOCIPUATHE U UHTEpIpeTalnus pa3Hoobpas-
HOW COIlMAJIbHOM, 3KOHOMHYECKOW, MOJUTHUYECKOHM HHPOpMaIUH,
Majsio3pPeKTUBHA MOBCEJHEBHAs NMpaKTHU4YecKasl JesTeJbHOCTh . Bo
MHorux cdpepax npodeccHoHaNbHON JIeSITEJbHOCTH TPEOYIOTCS yMe-
HUs BBIMOJIHATb PAacCY€Thbl, COCTABJATH AJTOPUTMbI, NPUMEHSTH
$opMyJibl, IPOBOAUTHL reOMeTpUYEeCKHMe H3MepeHUsT U MOCTPOEHHUs],
4YUTATh, 06pabaTbIBaTh, UHTEPNPETUPOBATH U MPEACTABIAATE HHOP-
MalMI0 B BHJe TabJINI, AuUarpaMM U rpadyKoB, MOHUMATh BEPOSAT-
HOCTHBIN XapaKTep CJAy4YalHbIX COOBITUH .

OlHOBpEMEHHO C pacliMpeHueM cdep MpPUMeEHEHUs MaTEMaTHKHU
B COBpEMEHHOM 00IecTBe BCé GoJjiee BaXKHBIM CTAaHOBHUTCS MaTeMa-
TUYECKUH CTWJIb MBbIIJIEHUS, HPOSBJSIOMIUNACA B ONpeJesIEHHBIX
YMCTBEHHbBIX HaBbIKax . B mpouecce naydyeHusi MaTeMaTUKU B apce-
Ha/l MPUEMOB M METO/IOB MBILLJIEHUSI YeJ0BeKa eCTeCTBEHHBIM 006-
pa3oM BKJIYAKOTCI HHAYKLUS U JeJyKOusd, 0606IIeHre U KOHKpe-
THU3alUsl, aHaJU3 W CUHTE3, KJjaccubuKalus W CHUCTeMaTHU3alus,
abcTparvupoBaHue W aHasorus . O6beKThl MaTeMaTHYECKHUX yMO3a-
KJIIOUEHUN, MpaBUJIa UX KOHCTPYHUPOBAHUS PACKPBIBAIOT MeXaHHU3M
JIOTUYECKUX IOCTPOEHUH, CIOCOOGCTBYIOT BbIpaboTKe yMeHUs1 ¢op-
MyJINPOBAaTh, 060CHOBBIBATh U [JIOKA3bIBATh CYX/|€HUS, TEM CaMbIM
GoOpMUPYIOT JIOTUYECKHH CTHJIb MBIIJIEHUS . Beaymas posb mpu-
Ha/JIE)KUT MaTeMaTHKe B (GOPMHUPOBAHUU AJTOPUTMHUYECKOH KOM-
MOHEHThl MBIIIJIEHUS] U BOCIUTAHUU YMEHUH [elCTBOBAaThb MO 3a-
JaHHBIM aJICOPUTMaM, COBEPLIEHCTBOBATb HW3BECTHble M KOHCTPYHU-
poBaTb HOBBIe . B mporecce pemneHuss 3ajad — OCHOBBI [JJIs
OpraHvsaluy y4eOGHOW [JeATEeJbHOCTH HA ypOKax MaTeMaTUKH —
Pa3BUBAIOTCS TBOpYECKasg W MPUKJAJHAs CTOPOHBI MbILIJIEHHUS .

O6ydyeHue MaTeMaTHKe JAET BO3MOXHOCTb Pa3BUBATh Y ydyallUX-
C TOYHYI0, pallMOHAJIbHYI0 W UHPOPMATHUBHYI pedb, YMEHHE OT-
6upaTh HauboJiee MOAXOASIINE SI3bIKOBbIE, CUMBOJIMYECKHE, rpadu-
YyecKUe CpeJCTBa [JJs1 BBIPAKEHHUs CYXXJEHUW W HarJsJHOro HX
npeJCTaBJIEHUS .

Heo6X0IMMbIM KOMIIOHEHTOM OGIIed KyJIbTypbl B COBpPEMEHHOM
TOJIKOBAaHUM SIBJSIETCS 0OIlee 3HAKOMCTBO C METOJAMH IO3HAHMUSA

IZ[eI\/’ICTBI/IT(EJ'II)HOCTI/I, npeacraBjieHve o0 npeagmere U MmeTtoJe MaTreMa-
THUKH, €ero OTJNYHUAX OT MEeTOAOB €CTEeCTBEHHbIX U T'YMaHUTApPHBIX
HayYK, 06 0COGEHHOCTSX NpUMEeHEHHUA MATEeMAaTUKHW OJid pelleHHudA



Hay4yHbIX W MPUKJAJHBbIX 33Ja4 . TakuM 06pa3oM, MaTeMaTHUYeCKoe
o6pa3oBaHUe BHOCUT CBOU BKJaJ B pOpMUpPOBaHHUE 0OIel KyJbTy-
pbI YesioBeKa .

H3yyeHne MaTeMaTHKH CHOCOOCTBYeT 3CTETHYECKOMY BOCIHTA-
HUIO 4YeJIOBEKa, MOHUMAHHUI0 KPacoThl M U3dIlecTBa MaTeMaTuye-
CKUX paccyX/JleHUH, BOCHPUSTHUIO TeoMeTpUYecKux ¢opM, ycBoe-
HUIO UJIeV CUMMETPUH .

LE/M U3YYEHWA YYEBHOIO MPEAMETA «MATEMATUKA~

[IpyuopuUTETHBIMHU IeJIIMU 00y4deHUsI MaTeMaTuke B 10—11 kuiac-
cax Ha yrJjy6JiEHHOM ypOBHe NMpPOJOJKAIT OCTaBaThCA:
6 popMHpOBaHUE IIeHTPAJIbHbIX MaTeMaTUYeCKUX MOHATHUH (YHC-
J10, BEeJIMYMHA, reoMeTpudeckass ¢urypa, nepeMeHHasi, BeposT-
HOCTb, QYHKIMsA, NPOU3BOJHAsdA, UHTerpas), obeclnedyrBarOIINUX
NPeeMCTBEHHOCTb U MEePCIeKTUBHOCTb MaTeMaTHYeCKOTro 06pa3o-
BaHUs O00YyYaIOMIUXCS;
NoJABeJeHHe YyYallUuXcd Ha AOCTYIIHOM [Jil HUX YPOBHE K OCO3Ha-
HHUIO B3aHMMOCBA3M MaTeMaTHUKW M OKpy»XKawllero Mupa, MoHUMa-
HUI0O MaTeMaTHUKH KaK 4acTH 00liel KyJbTypbl Ye/0BeYeCTBa;
pa3BUTHE HHTEe/JIEKTyaJbHbIX U TBOPYECKUX CIHOCOOHOCTeH y4a-
LIUXCA, NO3HaBaTeJbHOHW aKTUBHOCTH, HCCJAe[0BaTeJbCKUX yMe-
HUH, KPUTUYHOCTHU MBILJIEHMA, UHTEpeca K HW3y4eHHUI0 MaTeMa-
THUKU;
dopmMupoBaHUEe QYHKIMOHAJIBHOM MaTeMaTHYeCKOW TI'PaMOTHO-
CTU: YMEHUA paclo3HaBaTb MaTeMaTH4YeCKHe aclleKTbl B peallb-
HBIX >KMU3HEHHBbIX CHUTyalUsX W NPU H3YYEHUU JPYTUX y4eOHBIX
NpeAMeTOB, MPOSBJEHUA 3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH,
dopMyIMpoBaTh MX Ha fA3bIKe MaTeMaTHKMU U CO3/aBaTb MaTeMa-
THYeCKHe MOJiesiM, IPUMeHATb OCBOEHHbIH MaTeMaTU4yeCcKUH ai-
napar AJid pelleHUs] NPaKTUKO-OPUEeHTUPOBAHHBIX 3aja4, UHTep-
NpeTUPOBATh U OLEHHWBATDL IOJYYeHHbIe pe3yJbTaThl.
OCHOBHBIE JIMHUHM COJZep>KaHUA Kypca MaTeMaTUKU B 10—
11 ksnaccax yriy6J€HHOro ypoBHs: «Hucaa M BBIYUCIEHUS»,
«Anrebpa» («Anrebpanyeckve BbIpaXKeHUsA», «YpaBHeHHUs U Hepa-
BeHCTBa»), «Hauasma maTeMmaTudyeckoro aHasusa», «['eomeTpusa»
(«'eomeTpuueckue GUrypnl U UXx cBoHcTBa», «M3MepeHue reome-
TPUUYECKHUX BeJUYHH»), «BeposATHOCTb U cTaTUCTUKa» . /laHHBIE JU-
HUHY pas3BUBAIOTCS MapasljieJibHO, KaXK/1asgd B COOTBETCTBUU C COG-
CTBEHHOH JIOTUKOM, OlTHAKO He He3aBHUCHMO OJiHa OT JPYyroi, a B

o

o

o

TECHOM KOHTAaKTe U B3aUMOJeWCTBUH . KpoMme 3TOro, ux o6beauHs-
eT JIOTUYeCKasl COCTaBJsLas, TPaJULIMOHHO NpUCyIlasi MaTeMa-
THKe U MPOHU3bIBAIOLIasA BCe MaTeMaTHUYeCKHe KypChl U cozeprKa-
TesbHble JUHUM . ChopmynupoBaHHoe B PejepasbHOM Trocynap-
CTBEHHOM o006pa3oBaTe/JlbHOM CTaHJAapTe CcpeJHero o6liero
o6pa3oBaHus TpebOBaHHE «yMEHHE ONEPUPOBATb NOHATHAMU:
omnpejesieHHe, aKCHOMa, TeOpeMa, CIeCTBHUE, CBOUCTBO, MPU3HAK,



JL0Ka3aTeJbCTBO, PABHOCUJIbHbIE POPMYJIUPOBKH; yMeHHEe GOpMY-
JIMPOBaTbh 06paTHOE W NPOTHUBOIOJIOKHOE YTBEPK/JeHHUe, IPUBOJUTH
IpUMepbl U KOHTPIPUMeEpPHI, UCII0/b30BaTh MeTOJ, MaTeMaTH4eCKOH
WHAYKIWUH; NPOBOAUTE JOKa3aTesbHbIe PACcCyXJAEeHUs MPU pelle-
HHUHM 33/1a4, OLleHHUBATh JIOTUYECKYI0 PABUJIbHOCTb PACCYKIAEHHUH»
OTHOCHTCS KO BCeM KypcaM, a OpMHPOBaHHE JIOTHYECKUX YMEHUH
pacrpefessieTcs 110 BCeM rojiaM o6y4yeHHsI Ha YpOBHe cpeiHero 06-
uero o6pasoBaHUs .

MECTO YYEBHOIO MPEAMETA «MATEMATWUKA- B YYEBHOM [M/IAHE

B cooTBetcTBUU c PepepasbHbBIM TOCYyAapCTBEHHBIM 06pa3oBa-
TeJbHBIM CTAaHZAPTOM CpeAHero o6Ilero o6pa3oBaHUs MaTeMaTHKa
sIBJIsieTCS 06513aTeJIbHBIM IpeIMETOM Ha JJaHHOM YpOBHe o6pas3oBa-
Hus . Hacrosaweil paboyell mnporpaMMoill mpeaycMaTpUBaeTCs
M3ydyeHHe ydeb6HOro mnpeamera «MaTeMaTHKa» B paMKax  TpPEX
y4ebHBIX KypcoB: «Asre6pa ¥ Hayaja MaTeMaTH4YeCKOro aHa-
nusa», «['eomerpusa», «BeposTHocTh U cTraTtuctuka» . Popmuposa-
HHUeE JIOTUYEeCKHUX YMEHUH OCYLIeCTBJ/sSETCS Ha NPOTSXKEHUU BCEX JIeT
00y4YeHUs] B CTaplliel WIKoJie, a 3JIeMEHTbl JIOTUKU BKJIIOYAIOTCA
B COJlep>KaHMe BCeX Ha3BaHHBIX BhILIE KYPCOB .

B yue6HOM nyiaHe Ha H3ydeHHe MaTeMaTuku B 10—11 kuaccax
Ha yrJjy6JéHHOM YpOBHE OTBOAUTCA 8 y4eOGHBIX 4YacOB B HeJeJlo
B TedyeHHe KaXJoro roja obydeHus, Bcero 560 yyeOGHBIX 4acoB .

TemMaTHyeckoe NJIAHUPOBAHHUE Y4eOHBIX KYPCOB M pPEKOMEHJye-
MOe pacnpejiesieHre y4eOHOro BpeMeHHU [IJIsl U3yYeHHS OT/eJIbHBIX
TeM, NpeJoKeHHble B HaCTOsIlleld mporpamMMme, HaJ0 paccMaTpu-
BaTh KaK NPUMEpHBbIE OPHUEHTHUPHI B MOMOINb COCTABUTEJI aBTOP-
CKOHM pabodel mporpaMMbl, U MpeXx/je BCEro y4uTesato . ABTop pabo-
yell MporpaMMbl BOpaBe YBEJUYUTb WJM YMEHbUIUTh MpPeJJoKeH-
HOe YUCJIO YYeOHBIX YAaCOB Ha TEMY, UTOOBI YIJIyOUThCSA B TEMATUKY,
3aMHTEPECOBABINYI0 OO0yYaMIIMXCsA, HWJM HANpaBUTh YCUIHWSA Ha
npeosioJieHUe 3aTpyAHeHUH . JlomyCcTMMO TakKe JIOKaJbHOE Iepe-
pacnpepesieHde U IepecTaHOBKA 3JE€MEHTOB COJlepXKaHHs Kypca
BHYTpPU JJaHHOTO KJjacca .

KosimdyecTBo mnpoBepo4YHbIX paboT (TeMaTHUYECKUW U UTOTOBBIN
KOHTPOJIb KayecTBa YCBOEHHUsI Yy4yeGHOTro MaTepuasa) M HUX THI
(camocTosATENIPHBIE M KOHTPOJIbHbIE PabOThI, TECThI) OCTAIOTCS Ha
YCMOTpEHUE YYUTES .

Tak»ke yuuTes b BIpPaBe YBEJIUUYUTD WU YMEHBIIUTD YUCJIO YIED-
HBbIX 4YacoB, OTBeJEHHbIX B paboyell mporpaMmme Ha 060OILIEHUE,
NOBTOPEHMUE, CUCTeMaTH3aLHI0 3HaHUH 00YYaAIOIUXCS .
EfMHCTBEHHBIM, HO NPUHLIUIIHAJIBHO Ba)KHBIM KPUTEPHUEM SIBJISIET-
csl OCTHXXKeHHe pe3yJIbTaTOB 00y4YeHHUs], YKa3aHHbIX B HAcTOSILEH
nporpaMmme .



NIAHUPYEMBIE PE3YJIbTATbl OCBOEHUA
YYEBHOIO NMPEAMETA «MATEMATUKA»

OcBoeHue y4deGHOro mnpeamMera «MaTemMaTuKa» [JOJ/LKHO obecre-
YHBATh JOCTH)KEHHE Ha YPOBHE CpeJHEero o61iero o6pa3oBaHus cie-
AYIOLIHUX JIMYHOCTHBIX, MeTalnpeJMeTHbIX U IpeAMeTHbIX o6pa3oBa-
TeJIbHbIX pe3yJ/bTaTOB:

JMYHOCTHBIE PE3Y/IbTATbI

JINYHOCTHBbIE pe3yjbTaTbl OCBOEHHUA NMPOrpaMMbI y‘{96HOF0 npenj-
MeTa «MaTeMaTUuKa» XdpPaAKTEPU3YIOTCA:

I'paxcoamnckoe socnumanue:

cHOpMHUPOBAHHOCTHIO TPAXKAAHCKOU MO3UIIUM O0yYaIOIerocsi Kak
AKTUBHOIO M OTBETCTBEHHOIO 4YJIeHAa POCCHUMCKOTO OGIIecTBa, NMpeJ-
CTaBJIEHHWEM O MaTeMaTHYeCKUX OCHOBaX (QYHKIMOHWPOBAHHUS pas-
JIMYHBIX CTPYKTYD, ABJIEHUH, IPOLeAYyp rPpakJaHCKOro o61iecTBa (BbI-
GOpBI, OMPOCHI U TP .), yMEHUEM B3aUMO/IENCTBOBATDH C COI[UAJIbHBIMHU
WHCTUTYTAaMU B COOTBETCTBUU C UX QYHKIUSIMU U Ha3HAUYEHHUEM .

ITampuomuueckoe socnumaHue:

chOpMHUPOBAHHOCTHIO POCCHUHCKOU TpParKJAAHCKOU HAEHTHUYHOCTH,
yBaXKe€HUS K MPOLIJIOMYy M HAaCTOSLIEMY POCCUMCKOW MaTeMaTHUKH,
LLEHHOCTHbIM OTHOIIEHUEM K JOCTHXKEHUSM POCCUHUCKUX MaTeMaTHU-
KOB U POCCUMCKOW MaTeMaTU4YeCKOU LIKOJIbl, K UCIIOJb30BAaHUID 3TUX
JOCTHXKEHUHN B JAPYTHMX HayKaX, TEXHOJIOTHAX, chepaX 3KOHOMUKH .

lyxoeno-HpascmeenHHoe socnumaHue:

OCO3HAaHHUEM [JyXOBHBIX LIEHHOCTEW POCCUHCKOro Hapoja; cdop-
MHUPOBaHHOCTBI HPAaBCTBEHHOTO CO3HAHMS, 3TUYECKOTO MOBEJIEHMUS,
CBSI3aHHOI'O0 C NPAKTUYECKUM NpPHUMEHEHHEM JOCTHXKEHUH HayKdh U
JeITeJIbHOCThI0O YYEHOT0; OCO3HAaHMEM JIMYHOTO BKJIaJa B MOCTpoe-
HUE YCTOUYUBOTO GYAYIIETO .

Jdcmemureckoe socnumaHue:

3CTETUY€CKMM OTHOLIEHHMEM K MHPY, BKJIKOYAA I3CTETUKY MaTe-
MaTHU4YeCKHX BaKOHOMepHOCTEI‘;I, O6’beKTOB, 3ajay, peLLIEHI/II‘/'I, pac-
Cy)KAEHHﬁ; BOCIIPUUMYHNBOCTbIO K MaTeMATH4Y€CKHMM acClleKTaM pa3s-
JINYHBIX BUAOB UCKYCCTBaA.

du3uueckoe socnumaHue:
Cd)OpMI/IpOBaHHOCTb}O YMeHHUd NPpUMEHATb MaTeMaTH4Y€CKHE 3Ha-
HUA B MHTEpecax 3J0pOBOIro " 6e30I1acHOro 06pa33 KW3HH, OTBET-

CTBEHHOTO OTHOUIEHHS K CBOEMY 3J0POBbIO (37J0pOBOE MNHUTAHUE,
cOa/ITaHCUPOBAHHbIA PEXHUM 3aHATHUH U OTAbIXa, peryjaspHas ¢usu-
yecKass aKTUBHOCTb); GU3UYECKOTI0 COBEpLIEHCTBOBAHUA NpPHU 3aHS-



THAX CHOpTI/IBHO-O3,£[OpOBI/ITEJ1bHOI\/JI AedTeJIbHOCTBIO .

Tpyodosoe socnumanue:

FOTOBHOCTBIO K TPYZY, OCO3HAHHUEM LEHHOCTH TPYAOJIO0US; HUH-
TepecoM K pas3/IMYHbIM cpepaM npodeccHoHATbHOH AeATeSbHOCTH,
CBSI3aHHBIM C MaTeMaTUKOU W eé NMPHUJIOKEHUSMH, YMEHUEeM COBep-
IIaTh OCO3HAHHBIA BBIOOP OyaAylled mpodeccud M pean30BbIBATH
COGCTBEHHbIE KU3HEHHbIE IJIAHbI; TOTOBHOCTBIO M CIIOCOGHOCTBIO K
MaTeMaTH4YeCKOMY 06pa30BaHUI0 U CaMOO6pa30BaHUI0 Ha NPOTsKe-
HUM BCeH >KU3HU; TOTOBHOCTBIO K aKTHUBHOMY Y4YacCTHIO B peLIeHHUHU
NPAaKTUYECKUX 33/la4 MaTeMaTHYeCKOW HAINpaBJIEHHOCTH .

JKo.02uueckoe gocnumaHue:

chOPMHUPOBAHHOCTBI 3JKOJIOTHYECKOU KYJbTYpPhbl, MOHHMaHHEM
BJIMSIHUSL COLIMAJIbHO-3KOHOMHUYECKHUX TMPOLIECCOB Ha COCTOSIHUE
NPUPOJTHON M COLMAJIbHOW CpeJibl, 0CO3HAHUEM IJI06aJbHOTO XapakK-
Tepa 3KOJIOTUYECKUX MPOo6JIeM; OpHUeHTalMeld Ha IpUMeHeHUe MaTe-
MaTUYeCKUX 3HaHUH JJis pelleHHs 33Ja4d B 06JIaCTH OKpy»Karollei
CpeAbl, MJIAHUPOBAHUS MOCTYNKOB M OLEHKH HX BO3MOXHBIX IO-
C/IeCTBUH JIJISI OKPY»Kaloled cpefibl .

IJeHHOCMMU HAYUHO20 NOZHAHUA:

chOpPMHUPOBAHHOCTHIO MUPOBO33pPEHHUS], COOTBETCTBYIOIIErO CO-
BpEMEHHOMY YPOBHIO pPa3BUTHUSI HAayKH U OGLIECTBEHHOUW MPaKTHUKH,
MOHUMaHHWEM MaTeMaTHYeCKOM HayKh Kak cdepbl UesioBeYeCKOHU
IesiTeJIbHOCTH, 3TAlNoOB €€ PAa3sBUTHUS U 3HAYUMOCTH [Jis Pa3BUTHS
UBUJM3AIMH; OBJIaJIEHMEM $I3bIKOM MaTeMaTHUKH M MaTeMaTuye-
CKOHW KyJIbTYPOM KaK CpeJCTBOM MO3HAHHUS MHPA; TOTOBHOCTBIO OCY-
I[eCTBJIATh MPOEKTHYI0 U HUCCAe0BATEJNbCKYI esTeJbHOCTb UH/IU-
BU/IyaJIbHO U B IpyIIIE.

METANPEAMETHBIE PE3YJIbTATbI

MeTanpeaMeTHble pe3y/JbTaThl OCBOEHHS MPOTrpaMMbl Y4eOGHOTrO
npeaMera «MaTeMaTHKa» XapaKTePU3YIOTCS OBJIAJlEeHUEM YHUBED-
canvHbLIMU TLO3SHABATNEABLHBIMU JelCMBUAMU, VHUBEPCATbHIMU
KOMMYHUKAMUBHBIMU  0elCMBUAMU, YHUBEPCAIbHbIMU Pe2Y-
ARAMUBHBIMU OeliCMEUIMU.

1) Vuusepcanvnvie nO3HaA8AMeAbHBIE Oelicmsus, obecnedusa-
om opmuposanue 6a308bIX KOZHUMUBHBIX NPOYECCO8 00YUAIO-
wuxcs (oceoenue Memooo8 NO3HAHUSL OKPYICAIOUE20 MUpd; npu-

MeHeHUe 102UHEeCKUX, UCCAe08AMelbCKUX Onepayutl, YMeHuil
pabomams ¢ ungopmayueti) .

Baszoevle ao2uueckue odeiicmeusn:

6 BBIABJATHL H XapaKTepHr30BaTb CyLleCTBE€HHbI€ INPHU3HAKHW MaATe-
MaTHU4YE€CKHUX O6'beKTOB, HOHHTI/II;'I, OTHOILEHUH Mexay TMOHATHA-
MU; GOpPMyJIMPOBATh OMpe/le/IeHUs] TMOHSITUH; YCTaHABJUBATb Cy-
IIeCTBEHHbIA NpPU3HAK KJAacCUPUKAIUM, OCHOBAHUA MJsi 0606-
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IIeHUsI U CpaBHEHUs], KPUTEPHUU NPOBOAUMOTrO aHAJIU3aA;
BOCIPUMHUMATh, GOPMYyIUPOBATh U NpPeo6pPa30BbIBATh CYXKJEHUS:
yTBepAUTeJbHblE U OTPHUILIATeJIbHbIE, eJUHUYHbIE, YaCTHble U 00-
1[ye; yCJIOBHBIE;

BBISIBJIAThL MaTeMaTU4YeCKUEe 3aKOHOMEPHOCTHU, B3aUMOCBSI3U U
npoTHBopeyus B daKTax, JaHHbIX, HAOJIOAEHUAX U YTBepXKe-
HUSX; IpeAJlaraTh KPUTEPUHU JJis1 BbISBJIEHHUS 3aKOHOMEPHOCTEH
U IPOTHUBOPEUYNU;

JlejlaTb BBIBOJbI C UCIOJb30BaHUEM 3aKOHOB JIOTUKH, AeAYKTUB-
HBbIX M MHAYKTUBHBIX yMO3aKJ/JIOYeHWUH, yMO3aK/JIIOYeHUH MO aHa-
JIOTHH;

NPOBOJUTH CaMOCTOSITEJBHO /[l0Ka3aTesJbCTBAa MaTeMaTU4eCKHUX
yTBepKJEeHUU (mpsMble U OT NPOTHUBHOrO), BBICTpAaHWBaThb apry-
MEHTALMI0, TPUBOJUThL NMPUMEPbl U KOHTPIPUMEPHbI; 06G0CHOBBI-
BaTh COGCTBEHHbIE CYKJEHUSA U BbIBOJbI;

BbIOMpaTh cnocob pelieHUuss yyebHOUW 3aza4du (cpaBHUBaThb He-
CKOJIbKO BapUaHTOB pelleHHs, BbIOUpaTh HanboJsiee MOAXOAAUUN
C Y4ETOM CaMOCTOSITEJIbHO BblJ|€JIEHHbIX KPUTEPUEBR) .

Basoeuvie uccaedosamensvckue oeicmeust:

HCMOJIb30BaTh BOMPOChI KaK MCCAeA0BATENbCKUN HHCTPYMEHT
Nno3HaHUs; GOPMYJIMPOBATH BONPOCH], (UKCHUPYIOIIHE MPOTHUBO-
peuue, npo6JyeMy, yCTaHABJIUMBAaTb UCKOMOe U JlaHHOe, GOPMHPO-
BaTh TUIIOTE3Y, apryMEHTUPOBATh CBOIO MO3UIUI0, MHEHUE;
MPOBOJUTH CaAMOCTOSITE/JIbHO CIJIAHUPOBAaHHBIM 3KCIEPUMEHT, UC-
c/leloBaHUE IO YCTAaHOBJIEHUI OCOGEHHOCTEW MaTeMaTH4YeCKOro
06'bEKTA, sIBJIEHUS, IPOIECCA, BhISIBJIEHHIO 3aBUCUMOCTEH MeXay
06’ beKTaMU, sIBJEHUSIMH, [IPOLIECCAMU;

CaMOCTOSITEJIbHO GOPMYyJIMPOBATb 0606IIEHUsST U BBIBOJbI MO pe-
3yJbTaTaM MpPOBEJEHHOTO HAGJIO/IEHUs], UCCIe/0BaHUsI, OIeHH-
BaTh JIOCTOBEPHOCTb MOJIYYEHHbBIX pe3yJIbTaTOB, BbIBOJOB U 0606-
HEHUU;

MpPOrHO3UPOBAaTh BO3MOXHOE pa3BHUTHE IMpOIlecca, a TaKKe Bbl-
JBUTATh MPEJNOJIOKEHHUSI O €r0 Pa3BUTUH B HOBBIX YCJIOBHUSX .

Paboma ¢ ungopmayueii:

BbIABJIATH ﬂe(l)I/ILU/ITI)I HH(bOpMaL[HPI, JAAaHHBIX, HeO6XO[{HMbIX AJ1d
OTBE€Ta Ha BOIIPOC U AJid pelleHHud 3ada4vu;

BbI6I/IpaTb I/IHCl)OpMaLU/I}O N3 MCTOYHUKOB pPaA3JIMYHBIX THUIIOB, dHA-
JIN3NPOBATb, CUCTEMATHU3UPOBATL W HUHTEPHNPETUPOBATH HHCbOp-
MallUl0 pa3/IMYHbIX BUAOB U Cl)OpM npeacTraBJI€eHUA;
CTPYKTypHUpPOBaTh MHPOPMALMIO, MPEJCTABJIATL €€ B Pa3/IMYHbBIX
dopMax, UJTIOCTPUPOBATh rpadpUUeCKH;

OIleHWBATh HAJIEXKHOCTb MHPOPMALMHU 0 CaAMOCTOSTENbHO CHOp-
MyJINPOBAHHBIM KPUTEPUSIM .



2) Vuusepcanvnvie KOMMYHUKAITMUBHBLE Oclicmaust, obecnedu-
8alOm cHoOpMuUpoOBaAHHOCHb COYUATIbHBIX HABLIKOG 0OYVUAIOUWUXCSL

OoweHue:
6 BOCIIPUHUMAaTb U GOPMYJIMPOBAThb CYXKJEeHUS B COOTBETCTBUHU C
YCJOBUSIMU U ILeJSIMU OOILIeHHs; ICHO, TOYHO, TPAaMOTHO BbIpa-
’)KaTb CBOIO TOYKY 3peHHS B YCTHBIX MU INHUCbMEHHBIX TeKCTaX,
JaBaTh MOSICHEHHA MO XOAYy pelleHus 3aJayd, KOMMEHTUPOBAThb
MOJIyYeHHbIU pe3yJ/bTarT;

B X0Jle 00CYX/leHHUsl 33J]laBaTh BOMNPOCHI MO CYIIECTBY 0O6CyX/ae-
MOH TeMbl, MpPO6JIEMB], pellaeMON 3aJayM, BbICKa3blBaTb H/EH,
HalleJIEeHHbIe Ha TMOUCK pelIeHUs; CONOCTABJISATb CBOU CYXJAEHUS
C CYXJEHUSIMH [JAPYTUX YYaCTHHUKOB [UaJjiora, OOHapyKUBATh
pas3JjiMuve U CXOACTBO MO3UIUH; B KOppeKTHOU dopMe dbopMysiu-
poBaThb pa3HOrJacus, CBOU BO3PAXKEHHUS;

NpeJCTaBJIATh Pe3y/bTaThl PelleHus 33/a4yd, SKCIIePUMEHTa, UC-
c/lejOBaHUsl, NMPOEKTa; CaMOCTOSTeJbHO BbIOUpATh popMaT BbI-
CTYIJIEHUS C yYETOM 3aZady Ipe3eHTallUUd U O0COOEHHOCTeNW ay/u-
TOPHH .

o

o

CompyodHuuecmao:

IIOHUMAThb U UCIOJb30BaTh IPEUMYILLeCTBA KOMaHAHOU U UHAU-
BU/IyaJIbHOH paGOThI IPU PELIEHUH Y4eOHbIX 3a/1a4; IPUHUMATh
1leJIb COBMECTHOH JlesiTeJIbHOCTH, JIAaHUPOBATh OpPraHU3alyI0 Co-
BMECTHOH paboThl, paclpezessaTb BUAbI paboT, JOroBapUBaThCH,
006CYK/1aTh MPOLIECC U Pe3yJbTaT paboThl; 06061UaTh MHEHUST He-
CKOJIbKUX JIIO/JIEH;

y4acTBOBaTh B IpynmnoBbiX ¢opMax paboThl (06CYxJeHUs, 0OMeH
MHEHHUSIMH, «MO3TOBble IUTYPMbl» M T .1 .); BBINOJHATb CBOM
4acTh paboTbl U KOOPJAUHHUPOBAThL CBOU JEWUCTBHUSA C APYTUMHU 4dJje-
HaMH KOMaH/Ibl; OLleHHBaTb KayeCTBO CBOEro BKJaja B OGLIHH

o

o

NPOAYKT M0 KPUTEPHUAM, CPOPMYJIMPOBAHHBIM YYaCTHUKAMH
B3aMMO/JIeICTBUA .

3) Vuusepcanvnvie pe2yastmueHbwble Oelicmeus, obecnevyusarom
Popmuposarue cMbICAOBbIX YCMAHOBOK U IICUZHEHHBIX HABBLIKOG
AUYHOCTU.

Camoopzanusauus:

6 COCTaBJIAATH IlJIaH, aJITOPUTM peLIeHHUs 33aJa4yd, BbIGHPAThb CIOCOO
pelieHUsl C y4€TOM HMMEIOIUXCS PECypcoB M COOGCTBEHHBIX BO3-
MOXXHOCTEH, apryMeHTHUPOBaTh U KOPPEKTUPOBATh BapHaHThI pe-
HIeHUN ¢ y4€éTOM HOBOU MHPOpPMALUH .

Camonoumponb:
6 BJIaZI€ETh HAaBbIKaMH MMo3HaBaTeJbHOU pedme}ccym KaK OCO3HaHMHUA
coBeplIaeMbIX ,Z[eflCTBPII;’I N MbICJIMTEJIbHBIX IIpOLEeCCOB, HUX pe-



3yJIbTAaTOB; BJIaZleTh CIOCO6AaMHU CaMONPOBEPKH, CaMOKOHTPOJIA
nporecca U pesyJjbTaTa pellleHUs MaTeMaTUYeCKOH 3ajayu;

6 IpeJBUJIeTb TPYAHOCTH, KOTOpble MOI'YT BO3HUKHYTb NPHU pellie-
HUHU 33Ja4d, BHOCUTb KOPPEKTHUBBI B JesATeJbHOCTb Ha OCHOBeE
HOBBIX OOCTOSITE/NIbCTB, JAHHbIX, HAalJIeHHbIX OIIUGOK, BbISIBJIEH-
HBIX TPYAHOCTEH;

6 OLleHMBATb COOTBETCTBHE pe3yJ/bTaTa LieJU U YCJIOBUAM, 00bsC-
HATb TNPUYUHBl JOCTHKEHHUS WM HeJOCTHXKEHHS pe3yJbTaTOB
JesITeJIbHOCTH, HAaXOJAUThb OIIMOKY, /laBaTh OLlEHKY NpHOOpeTéH-
HOMY OIIBITY .

MPEAMETHbBIE PE3Y/IbTATbI

[IpesMeTHBIE pe3yJ/bTaTbl OCBOEHHUs paboyed MporpaMMbl 10
MaTeMaTHKe IIpeJiCTaBJeHbl IO roJaM o0O0y4eHUd B paMKax
OTJZleJIbHBIX KypCOB B COOTBETCTBYKIIMX pasjesiax HacTosAlen
[IporpaMmsl .

PABOYAS NMPOrPAMMA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOIO AHAJIU3A»

UEAN U3YHEHUA YHEBHOIO KYPCA

Kypc «Anre6pa ¥ Hayaja MaTeMaTH4YeCKOTO aHa/M3a» fABJSIETCS
OZJHUM M3 HauboJiee 3HAYMMBIX B IpOrpaMMe CTaplleid HIKOJIbI, IO-
CKOJIbKY, C OJJHOM CTOPOHBI, OH O6ecrneyuBaeT WUHCTPYMEHTAJIbHYIO
6a3y [ U3y4eHHUs] BCeX eCTeCTBEHHOHAYyYHBIX KYypCOB, a C ApYrou
CTOpPOHBI, POPMUPYET JIOTUYECKOE U aOCTPAKTHOE MBILJIEHWE y4a-
IMXCAd Ha YPOBHE, HEOOXOJAMMOM /I OCBOEHHsS HWHQPOPMATHKH,
0011leCTBO3HAHUS, UCTOPUH, CJOBECHOCTH U JPYTUX [AUCLHUIJIMH .
B pamkax [JaHHOro Kypca ydaluuecs OBJIaZleBalOT YHHBEpPCAaJIbHBIM
SI3BIKOM COBPEMEHHOW HAyKH, KOoTopas (OpMyJHMpyeT CBOH JOCTH-
»)KeHHUsI B MaTeMaTU4eCcKod dpopme.

Kypc anre6pbl 1 HayaJ MaTeMaTH4YeCKOT0 aHa/IM3a 3aK/1a/JbIBaeT
OCHOBY /ISl YCHEIIHOrO OBJIaJIeHUSA 3aKOHaMHU (U3WUKH, XUMUHY,
6GUOJIOTUH, TOHUMaHUsI OCHOBHBIX TEH/EHIIUH Pa3BUTHUS 9KOHOMHU-
KU U OOLIeCTBEHHON >KU3HH, M03BOJIIET OPUEHTHUPOBATLCS B COBpe-
MEHHBIX [U(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO UC-
M0JIb30BaTh UX /AJIS AaJbHEHIero o6pa3oBaHus U B IOBCEJHEBHOU
)KU3HU . B Toxe BpeMs oBJlafieHHe aGCTPAKTHBIMU M JIOTHUYECKH
CTPOrMMH KOHCTPYKLHUSIMU aJre6pbl U MaTeMaTHYECKOT0 aHa/IUu3a
pa3BUBAeT yMeHHE HAxOJWTb 3aKOHOMEPHOCTH, 060CHOBBIBATH HC-
TUHHOCTb, J0Ka3bIBaTh yTBEPKJEHHUS C IOMOIIbI0O MHAYKIMU U pac-
CYXJaThb NeAYKTHUBHO, HCIIOJb30BaTh 0600IIeHHNe U KOHKpeTH3a-
LU0, a6CTparupoBaHUe W aHaJIOTHI0, (OPMUPYeET KpeaTHBHOE
U KPUTHUYECKOE MBbIIIJIEHHE .

B xozne u3ydeHUs Kypca «Aiare6Gpa M Hadajla MaTEMaTUYeCKOTO



aHa/In3a» ydalluecs MOJIy4alT HOBBIH ONBIT pelleHUus MPUKJIA/-
HbIX 33/1a4, CAMOCTOSITEJIbHOTO MMOCTPOEHUSI MAaTeMaTUYECKUX MO-
Aesed peasJibHbIX CUTYallUW, UHTEPIpeTAlUU MOJY4YeHHbIX pelle-
HUH, 3HAKOMATCSI C IPpUMEpPaMM MaTeMaTU4YeCKHUX 3aKOHOMEPHO-
cTeli B MNpUpoJie, HAyKe UM MCKYCCTBe, C BbIJAIOIUMHUCS
MaTeMaTHYeCKUMHU OTKPBITUSIMU U UX aBTOPAMHU .

Kypc o6s1aaeT 3HAaYUTENbHBIM BOCIHUTATEJbHBIM IOTEHIHAJIOM,
KOTOpbINA peasiu3yeTcss Kak yepe3 y4eOHbIA MaTepuas, CoCOGCTBY-
OIUHA GOPMHUPOBAHUI0O HAYYHOTO MHPOBO33pPEeHHUs], TaK M 4Yepes
cneuquPUKy y4eOHOU [AedATeNbHOCTH, TpPeOylollled NpoAoJIKUTENb-
HOU KOHIIEHTpAllMM BHUMAaHHUs, CaMOCTOSITEJbHOCTH, aKKypaTHO-
CTU Y OTBETCTBEHHOCTH 3a MOJIYyYeHHbIH pe3yJibTarT .

B ocHoBe MeTOoAuKU 06y4yeHHUs ajirebpe M HadajaM MaTeMaTH4e-
CKOTO aHaJu3a JIeXXUT [esATeJbHOCTHBIA NPUHLUII OO0yYeHHU: .

B cTpykType Kypca «Ajarebpa M HadaJla MaTeMaTH4YeCKOro aHa-
Jiu3a» MOXHO BbIJeJIUTb CjeJylollue coJep)KaTeJbHO-MeToAuYe-
ckue JIMHUM: «Yucia U BbluMCAeHUA», «PyHKUMH U rpadUKu»,
«YpaBHeHUs1 U HepaBeHCTBa», «Hayasa MaTeMaTH4YecKOro aHaJsu-
3a», «MHOXecTBa U JIOTUKa» . Bce 0OCHOBHBIEe cozepKaTeJbHO-MeTO-
JAWYeCcKHe JIMHUM H3y4alTCs Ha NPOTSKEHUH JBYX JIET 00y4eHUs
B CTapllel LIKOJIe, eCTeCTBEHHO JOIOJIHAA JPYT APYyra U IOCTeNeHHO
HacChIAsAICh HOBBIMM TeMaMH U paszesiaMu . M0XKHO C yBepeHHOCTbIO
CKasaTh, YTO JAHHBIA KypC SIBJSETCS HUHTErPATUBHBIM, NMOCKOJBKY
00'be/IUHsAET B cebe co/lep>kaHUe HeCKOJbKUX MaTeMaTU4YeCKHUX JAMC-
LUIJIMH, TaKUX KaK aJjre6pa, TPUTOHOMETpHUsS, MaTeMaTU4eCKHH
aHaJ/IM3, TEOPUS MHOXKECTB, MaTeMaTH4yecKas JloTuka 1 ap . [lo me-
pe TOro Kak ydyaliudecs OBJIaZileBalOT BCé 6GoJiee IIMPOKUM MaTeMa-
THYEeCKUM allllapaToM, y HHUX IHocjeAoBaTeJbHO ¢GOpMHUpPYyeTCca U
COBEPLIEHCTBYETCS yMEHHE CTPOUTb MaTeMaTUYECKyl0 MOJeJsb pe-
aJIbHOW CHUTyalM{, MPUMEHATb 3HAHUs, IOJIyYeHHble INpPU H3yye-
HUW Kypca, [/ pelleHHUs CaMOCTOATeJbHO CPOPMYJIMPOBAHHOMN
MaTeMaTHYeCKOHW 3a/lauM, a 3aTEM HMHTEPNPETHPOBATH CBOM OTBET.

CozepkaTesibHO-MeTOAMYECKAsA JIMHUASA «Yuciaa W BBIYUCIEHUS»
3aBepliaeT $OpMHUpPOBaHHE HABLIKOB HCIOJIb30BaHUSA [eHCTBUTEJb-
HbIX 4MCeJl, KOTOpoe OblJIO HAa4aTO B OCHOBHOM IIKoJie . B cTapei
IKoJie ocob6oe BHUMaHHe yjesseTcss GOPMHUPOBAHHUIO HABBIKOB pa-
LJMOHA/JIbHBIX BbIYMCJEHUH, BKJIOYAKOUIMX B cebs MCIO0Jb30BaHUE
pas3/nyHbIX GOpPM 3alMCHU YMUCJIA, YMeHHUe JesaTb NPUKHJIKY, BbI-
MOJIHATH NPUOJKEHHBIE BBIYMCJEHHS], OL€HWBATh YHCJIOBbIE BbI-
pakeHus, paboTaTh C MaTEMAaTHYECKUMH KOHCTAaHTAaMH . 3HAaKOMbIe
y4JallMMcsl MHOXXeCTBa HATypaJbHBIX, LeJblX, palMOHAJbHBIX U
JEWCTBUTEJbHBIX YHCEJ JOTOJHSIOTCA MHOMXXECTBOM KOMILJIEKCHBIX
4yuces . B KaXJj0M M3 3THX MHOXECTB PacCMaTPHUBAIOTCS CBOMCTBEH-
Hble eMy chneuuduyeckue 3aJlauu W OlNepaluu: JleJleHHe HaleJo,
OonepUpoOBaHME OCTAaTKaMM Ha MHOXXeCTBe IeJIbIX 4YHCceJ; 0Ccobble



CBOWCTBAa pallMOHAJIbHBIX U UPpalMOHAJbHBIX 4YMCes; apupMeTHde-
CKHe ollepaliuy, a TakKKe HU3BJIeYeHHe KOpPHS HaTypaJbHOH CTeNeHHU
Ha MHOXKeCTBe KOMIIJIEKCHBIX uMces . biarogaps nocjenoBaTesbHO-
My pacIIMpPeHHI0 Kpyra HCHO0JIb3yeMbIX YUCEJ U 3HAKOMCTBY C BO3-
MOXXHOCTSIMM HMX INpPUMEHEHUs JJis pelleHHUs pas3JUYHbIX 3aJad
dbopMupyeTcsa npeAcTaBJeHde O eJUHCTBe MaTeMaTHKM KaK HayKH
U eé poJIM B MOCTPOEHHUHU MOJieJiell peasbHOr0 MHpPa; LIUPOKO HC-
MOJIb3YIOTCS 0600IeHe U KOHKPEeTHU3alus .

JIunusg «YpaBHeHUS U HepaBeHCTBa» peajiu3yeTcs Ha MNpPOTsKe-
HUHU BCero obydyeHUs B CTaplled IIKoJe, MOCKOJbKY B KaXK/[OM pas-
Jesie IlporpaMMel NpefycMOTPEHO pellleHHe COOTBEeTCTBYMOIIMX 3a-
Jad . B pesysbpTaTe yuyauidecs oBJaZleBalOT Pas3/IMYHbIMU MeTOJaMU
pelleHUs] palMOHAJbHBIX, HWPPALMOHAJIbHBIX, I[OKa3aTeJbHbIX, JIO-
rapudMHUUecKUX U TPUTOHOMEeTPUYECKUX ypaBHEHHUH, HepaBeHCTB
M cUCTeM, a TaKXe 33a/ady, cojepkallux napameTpsl . [losyyeHHBIE
YMeHHsl IIHUPOKO HCIOJB3YIOTCS MPH HCCAeJ0BaHUU QYHKIUHU C TO-
MOLIbI0 IPOU3BOJHOM, IPU pelleHUH NPUKIALHBbIX 33aJad M 3ajad
Ha HaxoXJleHHWe HauOOJIbIIMX M HaUMeHbUIMX 3Ha4eHUU QYHKLHUH .
JlaHHasa cojep)kaTesbHasd JMHUS BKJIOYaeT B cebs Takxke popmu-
poBaHHE yMeHHUH BBINOJHATH pacyéThl 1o GpopmysiaM, npeobpasoBa-
HUS palUOHa/NbHBbIX, HUPpPALHUOHAJIBbHbBIX W TPUTOHOMETPUYECKUX
BbIpQ)KEHUH, a TakXe BbIpa)XeHUH, cojepKallUX CTeleHU U Jiora-
pudmbl . brarosmapsa usydeHMIo ajarebpaMyeckoro MaTepuasa Hpo-
HCXOJUT JajibHelilllee pa3sBUTHE aJrOPUTMHUUYECKOr0 U abCTPAKTHOIO
MBIIIJIEHUA y4daluxcs, GOpPMUPYIOTCA HaBBIKM JeJyKTHUBHBIX pac-
CY>XJleHUH, paboThl C CUMBOJIbHBIMM $OpMaMH, NpeJCTaBJeHUsl 3a-
KOHOMEPHOCTEH M 3aBUCHMOCTEW B BHUJ€ PAaBEHCTB M HEPABEHCTB .
Anre6bpa npegsaraeT 3¢¢deKTUBHble HWHCTPYMEHTBI [JIs1 pelleHUs
NpPaKTUYEeCKUX M eCTeCTBEHHOHAY4YHbIX 3a/ay, HarJsJHO [leMOH-
CTPUPYET CBOM BO3MO>KHOCTH KaK fI3bIKa HAYKH .

CopepxxaTesibHO-MeToUuecKass JIMHUA «DPyHKOUM U rpaduKu»
TECHO IepemnJjeTaeTca C [APYTMMH JIMHUAMH Kypca, IOCKOJIbKY
B KaKOM-TO CMbICJIe 33/1aéT N10CJIe/j0BaTeJbHOCTb U3yUYeHUsI MaTepHa-
J1a . U3ydyeHue cTeneHHOM, MOKa3aTeJbHOH, JJorapuPpMUIECKOH U TpHU-
FOHOMETPUYECKUX (PYHKLIMH, UX CBOHUCTB M TrpadHKOB, HCIIOJIb30Ba-
HUe QYHKUUH AJid pellleHUs 3aa4 U3 JPYyrux y4eGHbIX IpejMeTOB U
peasibHOHM >KU3HU TECHO CBSI3aHO KaK C MaTeMaTH4YeCKHMM aHaJu30M,
TaK U C pellleHueM ypaBHeHUH U HepaBeHCTB . [Ipy 3ToM 6oJiblIOe BHU-
MaHHe yAensieTcsi GOPMHUPOBAHHUIO YMEHHs BbIpaXKaTb (OpPMyJIaMH
3aBUCHMOCTH MeX/y pas3/MYHbIMU BeJWYUHAMHU, UCCIeL0BaTh MOJY-
4YyeHHble QYHKIUM, CTPOUTH UX rpaduku . MaTepuas 3TOH cojepka-
TeJIbHOM JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUW UM HABBIKOB, O3BOJIS-
IOIUX BbIPa)KaTb 3aBUCUMOCTH MeX/Jy BeJUYMHAMH B Pa3JIHUYHOH
dopme: aHaIUTUYECKON, rpaduyecKol U ciaoBecHOU . Ero usydenue
CNOCOGCTBYeT Pa3sBUTHUIO aJFOPUTMUYECKOrO MBILIJIEHUs, CIIOCOGHO-
CTH K 000011leHUI0 U KOHKpPeTH3alUH, UCI0JIb30BAHHIO aHAJIOIHUH .



CopepxkaTtesibHasd JUHUA «Havasa mMaTeMaTU4ecKOro aHaJju3a»
M03BOJISIET CYLIeCTBEHHO PAacUIMPUThb KPYr KaK MaTeMaTU4YeCKHUX,
TaK U NPUKJIaJHbIX 33/a4, JOCTYIIHBIX LIKOJbHUKAM, TaK KaK Y HUX
MOSIBJISIETCS BO3MOXXHOCTb CTPOUTH I'padUKU CJA0XKHBIX QYHKIIUH,

omnpenesisiTb X Haub6OoJIbIIMe U HAMMEeHbIIHe 3HAYE€HUSs], BBIYUCIATD
mwromaand GUryp v o6bEMbl TeJl, HAXOAUTb CKOPOCTHU U YCKOPEHHUH
npoueccos . /laHHasa cojiep>kaTesbHasA JIMHUA OTKpPbIBaeT HOBbIE BO3-
MOXXHOCTH IOCTPOEHHUs] MaTeMaTHYECKHUX MOJeJied peasbHbIX CUTY-
al Ui, 03BOJIIET HAaXOJUTh HaWJlyylllee pelleHHe B MPUKJIALHBIX,
B TOM YMCJIE COLIMAJbHO-3KOHOMHYECKHUX, 3aZjlayax . 3JHAKOMCTBO C
OCHOBaMH MaTeMaTH4YeCKOro aHaJiku3a CII0COGCTBYET Pas3BUTHUIO ab-
CTPaKTHOro, $OpPMaJIbHO-JIOTUYECKOT0 U KPEaTHUBHOIO MBbILLJIEHUS,
$OpMUPOBAHUIO YMEHHUH pacro3HaBaTb MPOsIBJEHUS 3aKOHOB MaTe-
MaTHKHU B HayKe, TEXHUKe U HCKyCCTBe . Yyaliudecsl y3HAIOT O BbI-
JAIOIINXCA pe3yJibTaTax, NOJyYeHHbBIX B X0/le Pa3BUTHS MaTeMaTH-
KM KaK HayKH, 1 06 UX aBTOpax.

CozepkaTesibHO-MeTOAMYECKasA JUHUSA «MHOXecTBa M JIOTHKa»
BKJIIOYAEeT B Ce0s1 371eMEeHThl TEOPUU MHOKECTB M MaTeMaTH4YeCKOH
JIOTUKHU . TeopeTHKO-MHOXKeCTBEHHble NpeACTaBJeHUs NPOHU3bIBA-
I0T BeCb KypC IIKOJbHOW MaTeMaTHKU U NIpejJjaraloT HauboJjiee YHHU-
BepCaJbHbIN SI3bIK, 06'beUHSIOIMNNA BCe pa3/iesibl MATEMAaTHKU U €é
MPUJIOXKEHUH, OHU CBA3bIBAIOT Pa3Hble MaTeMaTUYeCKHE JUCLUIIIH-
Hbl U UX NPUJIOKEHUS B eAuHOe Lesoe . [[03TOMy BaXHO JaTb BO3-
MOXXHOCTb IWIKOJBbHHUKY IOHHUMAaThb  TEOPETHUKO-MHOXeCTBEHHBIH
SI3bIK COBPEMEHHOM MaTeMaTHKH U HCHO0JIb30BaTh €ro /JJis BbIpake-
HUSI CBOUX MbICJIeH . JIpyruM Ba)KHbIM NPU3HAKOM MaTEMAaTHKH KakK
HayKU cjeyeT MPU3HATh CBOMCTBEHHYIO el CTPOTOCTh 060CHOBAHUM
U CcjeJoBaHUe OIpeJe/IéHHbIM @paBU/JaM IOCTPOEHUA JloKasa-
TEeJbCTB . 3HAKOMCTBO C 3JIEMEHTAMU MaTeMaTHUYeCKOH JIOTUKH CIIO-
CO6CTBYyeT pa3BUTHIO JIOTUYECKOI'0 MBIIIJIEHUS YYallUXcs, M103BOJISA-
€T UM CTPOUTb CBOU PACCYyXJEHHUs Ha OCHOBE JIOTMYECKUX MPaBUJI,
dopMUpyeT HaBBIKK KPUTHYECKOTO MbIIJIEHUS .

B kypce «Asre6pa U Hayasa MaTeMaTHUYeCKOrO aHaJu3a» IMpU-
CYTCTBYIOT OCHOBBI MaT€MaTHYECKOTO MOJEJHPOBaHHUs, KOTOpbIe
NpU3BaHbl CIIOCOGCTBOBAaTH (GOPMUPOBAHHUIO HABBIKOB MOCTPOEHHS
MoJieslell peasibHBIX CUTYalUH, HWCCIe0BaHUS 3THX MOJeJed C Io-
MOILIBI0 amnnapaTa ajre6pbl M MaTeMaTU4YeCKOTO aHali3a, HUHTep-
npeTaluy NOJyYeHHBIX pe3yabTaToB. Takdhe 3aJjaHUsl BIJIETEHBI
B KaXJbld W3 pasfesoB [IporpaMMbl, MOCKOJIBKY BeCb MaTepual
Kypca IHPOKO HCIOJb3yeTCs JJis pelleHUs NPHUKJIAJHBIX 3aad .
[Ipu pelreHUM peasibHBIX NPAaKTHYECKUX 33Jay ydalluecss pa3BHUBa-
I0T HaAGJIIOAATENbHOCTh, YMEHHE HaXOJUTb 3aKOHOMEpPHOCTH, ab-
CTparupoBaThCs, WCIOJb30BaTh AHAJOTHIO, 0606LUATh U KOHKPETHU-
3upoBaTh npobseMy . [leaTesbHOCTh MO GOPMUPOBAHUIO HABBIKOB
pellleHHs NPUKJIALHBIX 3aJa4 OPTraHU3yeTCs B Ipolecce U3y4YeHUs
BCeX TeM Kypca «Asirebpa ¥ Hayaja MaTeMaTHYeCKOro aHaJIu3a» .



MECTO YYEBHOIO KYPCA B Y4EBHOM MNJIAHE

CoryiacHO yye6bHOoMy maHy B 10—11 kJsaccax usydaeTcs y4yeo-
HbIA KypcC «Asrebpa 1 HavyaJjla MaTeMaTU4eCKOT0 aHa/iM3a», KOTO-
pbIf BKJIIOYAET B cebs CleAyrle OCHOBHbIE pa3fiesibl coiepiKa-
HUuA: «Yucsa W BbIYHUCJAEHUS», «YpaBHEHUS U HepaBEHCTBa»,
«PyHKIMU M rpaduku», «Hayasa MaTeMaTH4eCKOro aHaIu3a»,
«MHoOKecTBa U JIOTUKA» .

B yyebHOM nJiaHe Ha M3y4dyeHHUEe YIJyO6JEHHOTO Kypca ajarebpnl U
HavyaJ MaTeMaTH4iecKoro aHajsin3a B 10—11 kjsiaccax OTBOAUTCS He
MeHee 4 y4eOHBIX YacOB B HeJEJI0 B T€YEHHE KaXKJOro roja odyde-
HUS, BCero 3a /Ba roja obyyeHuss — He MeHee 280 y4eOHbIX 4acoB .

NNAHUPYEMBIE NMPEAMETHbIE PE3Y/IbTATbl OCBOEHWUSA PABOYEM
MPOrPAMMBI KYPCA
(MO ro4AM OBYYEHUA)

OcBoeHuMe y4eGHOro Kypca «Aire6pa M HadaJjla MaTeMaTH4eCKOro
aHa/M3a» Ha YpOBHe CpeJiHero obiiero o6pa3oBaHHUs JOJHKHO obe-
CIleYuBaThb JOCTHIXKEHHe C/eJyIoIUX IpeJMeTHbIX o0Opa3oBaTesb-
HBIX pe3yJIbTaTOB:

10 Knacc
YJucaa u sbtMucaeHuUn

6 CBOOOAHO omepupoBaThb MOHATUSMU: pallMOHAJbHOe 4HcJo, Gec-
KOHe4YHas IepUoAuvyecKasl ApoOb, MPOLEHTbI; HMppallMOHaJbHOE
YHUCJI0; MHOXECTBA PpAalMOHAJIbHBIX U JEeHCTBUTEJBHBIX YHCEJ;
MOJyJIb eCTBUTEJBHOTO YMUC/IaA.

6 [lpuMeHATH APO6GU M NPOLEHTHI A/ pellleHUs] NPUKJIAAHbIX 3a-
Jad U3 pas/MYHBbIX OTpacjiell 3HaHUW U peasbHOW >KHU3HU .

6 [IpuMeHATHP NPUOGAMKEHHBIE BBIYMUCIEHHWs, MpaBUJA OKpyTJe-
HUSI, IPUKUJKY U OLleHKY pe3yJibTaTa BbIUMCJIEHUH .

6 CBOGOTHO ONEepUPOBATh MOHATHEM: CTENEHb C ILeJbIM MOKa3aTe-
JIeM; UCNOJb30BaTh NOAX0AAIYI0 GOPMY 3aNUCH JAeHCTBUTENbHBIX
yyceJs AJs1 pellleHUs] MPaKTUYeCKUX 3a/ad U NpeJCcTaBJeHUs JlaH-
HBIX .

6 CBO60OITHO OMEepUpPOBAThH MOHATHEM: apuPMETUIECKUH KOpeHb Ha-
TypaJIbHOHN CTeNeHHU .

6 CBOGOJHO ONMEpUPOBATb NOHSATHEM: CTENEHb C pPalHOHAIbHBIM
NoKasaTeJieM .

6 CBOGOJHO ONepupoBaThb MOHATHUAMU: JloTapudM UYMUCIA; JeCATUY-
Hble U HaTypaJibHble JIOTapU}MBI .
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CBo6GOJHO oIlepUpoOBaTb NOHATHUSMU: CHHYC, KOCUHYC, TaHIEHC,
KOTAaHT'€HC YMCJIOBOTO apryMeHTa.

OnepupoBaTh NMOHATHUSIMHU: apKCUHYC, apKKOCHUHYC U apKTaHIEHC
YHCJIOBOTO apryMeHTa.

Ypaeueuwl u HepaseHcmeaa

CB0GOZHO ONepHpPOBATh MOHATUSAMU: TOX/JECTBO, ypaBHEHHe, He-
paBeHCTBO, PABHOCHJIbHbIE YPDAaBHEHUS U ypaBHEHU-CJIeACTBUS;
paBHOCHJIbHbIE HEPABEHCTBA .

6 HpI/IMEHHTb pa3JiMdHbIE MeTOoAbI peumeHunuda pPanMOHAJIbHbIX

o

o
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o
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U ApOOHO-pallMOHAJNbHBIX YPaBHEHUM; MPUMEHATh METOJ, UHTEp-
BaJIOB /IJIsl pellleHUs] HePaBEeHCTB.

CBOGOHO ONEPUPOBATH NOHATUSIMU: MHOTOYIEH OT OJHOMU Ie-
pPEMEeHHOH; MHOTrO4YIEeH C IeJbIMH K03$bHUIMeHTaMH, KOPHHU
MHOTrOYJIeHA; NPUMEHSATH JeJieHue MHOTo4YJeHa Ha MHOTrO4YJeH
c octaTkoM, TeopeMy besy u Teopemy Bueta a4 peuieHus 3a-
Jad.

CB0OGOAHO omepUpoOBaTh MOHATHUSAMU: CUCTeMa JIMHEHHBIX ypaB-
HEHUH, MaTpUla, onpefesanTeNb MaTpUIbl 2 x 2 U ero reoMeTpu-
YeCKHUH CMBICJ; MCHO0JIb30BaTh CBOMCTBA ONpeAe/UuTesNs 2 x 2 JJis
BBIYMCJIEHMA €ero 3Ha4yeHWs, NPUMEHATb OIpeJesuTeNd AJd pe-
LUIeHUsI CUCTEMbl JIMHEHHBbIX ypaBHEHUU; MoJeIUpoBaThb peasb-
Hble CUTyallUd C MNOMOIUIbI0 CUCTEMBl JUHEWHBIX YpaBHEHUH, HC-
cJlel0BaTh NOCTPOEHHBbIEe MOJe/M C MOMOILbI0 MaTpHUI, U onpefe-
JIMTeJiel, UHTepNpeTUPOBATh MOJIYYEeHHBIN pe3yabTarT .
Hcnosib30BaTh CBOMCTBA JIEWCTBUU C KOPHSMH JJis1 Ipeo6pasoBa-
HUS BbIpaXKEHUH .

BeIMo/IHATH NMpeo6pa30BaHUsl YHCJIOBBIX BbIPAXKEHUH, cojlepka-
LIUX CTeNeHU C pallMOHa/IbHBIM [OKa3aTeJseM .

Hcnosb3oBaTh CBOWCTBA JiorapudMOB JJs1 Npeobpa3oBaHUs JIO-
rapuPMUIECKUX BbIPAXKEHUH .

CBOOO/ZIHO ONEPUPOBATH MOHATHUSAMU: UPpPALUOHAJbHbIE, TOKa3a-
TeJIbHbIE U JiIoTapuPpMUUeCKUe YpaBHEHUs]; HAXOAUTh UX pelle-
HHUS C MOMOIbI PaBHOCWUJIBHBIX NEPEeX0J0B HJIU OCYLeCTBJIAA
MIPOBEPKY KOpPHeEH .

[[pyMeHATh OCHOBHbIE TPUTOHOMeTpHUYecKue GpOpMyJbl IJs Ipe-
06pa30BaHUs] TPUTOHOMETPUUYECKUX BBIPAKEHUH .

CB06GOAHO oOmepHUpoOBaThb MOHSITUEM: TPUTOHOMETPUYECKOE YpaB-
HeHHUe; IPUMEHATh HeoO0XoauMble GOPMYJIbI AJisl pelleHUus] OCHOB-
HBIX THUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH .

MogenvpoBaTh peasibHble CUTyallMM Ha sI3bIKe aiarebpbl, COCTaB-
JIATh BbIPa)KEHHUS, YpaBHeHUs], HepaBeHCTBA IO YCJAOBUIO 3aJa4yH,

MCCJIe[I0OBATh MOCTPOEHHbIE MOJIE/IM C HCIO0JIb30BaHHEM ammnapara
anre6psol .

Dynrxyuu u paduxu

CBOGO/IHO ONMepPUPOBATh MOHATHUAMU: GYHKIUsI, CIOCO6GBI 3aja-
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HUs GYHKLWM; B3auMHO o6paTHble JGYHKLIUY, KOMIIO3ULIHSA
byHKLMH; rpaduk GYyHKLUUU; BBINOJHATH 3JeMeHTapHble Mpeob-
pa3oBaHus rpadUKoB GYHKIUHU .

CBOGOJIHO OMEpPUPOBAThH MOHATUSIMH: 06JIaCTb ONpEJAeJIeHUsT U
MHOXECTBO 3HAaYeHUW OQYHKIUU, HYJU OGYHKIUY, HOPOMEXYTKH
3HAKOIMOCTOSIHCTBA .

CB0O6GO/IHO OINEepHUPOBATh MOHATHUSMU: YETHbIE U HEYETHbIE QYHK-
UM, TMepuosrudeckue (QGYHKLUHUHU, MPOMEXYTKU MOHOTOHHOCTH
GYHKIMM, MaKCUMyMbl U MUHUMYMbl QYHKLIUU, HauboJiblliee U
HavMeHblllee 3HaYeHHue QYHKIMU Ha NMPOMEXKYTKE .

CBOGOHO ONEpUPOBATh NOHATUAMU: CTeNeHHass QYHKIUA C Ha-
TypaJIbHbIM U 1eJIbIM IOKa3aTeJsieM, rpaduK cTeneHHOU PyHK-
LIMM C HaTypaJIbHBIM U 11eJIbIM NI0Ka3aTeJsieM; rpadrK KOpHsI N-0¢
CTeneHU KaK QYHKIUU O0O6pPATHOW CTeNeHU C HAaTypaJIbHbIM IO-
Ka3aTeJsieM.

OnepupoBaTh NMOHSATUSMU: JMHEHHas, KBaJpaTU4YHas U APOGHO-
JIMHEeWHast QYHKILUU; BBINOJHAThL 3JIeMEeHTapHOe HCC/e/loBaHNue U
MOCTPOEHHE UX IPaPUKOB.

CB06OZIHO OTNEePHUPOBATH MOHATUSIMU: NOKa3aTesbHAsA U Jiorapud-
Mu4YecKas QpYHKLHUH, UX CBOWCTBA U rpaduKH; UCIOJIb30BATh HX
rpaduKu /s pelieHusl YpaBHEHUH .

CB06OAHO oOmepupoOBaTb MOHATHUSAMH: TPUTOHOMETpPHUUYECKAs

OKPY>KHOCTB, ONpe/ieJiIeHue TPUTOHOMETPHUUYECKHUX QYHKIUH dYHC-
JIOBOTO apTyMeHTa.
Hcnonb3oBaTh rpadpuku GYHKIMM /11 MCCJIeZ0BAaHUS IPOLIECCOB
Y 3aBUCHMOCTEN NMPHU pelleHUM 33Jla4 U3 JPYrux y4eOHbIX Mpej-
METOB M peaJibHOU XKM3HU; BbIpaxkaTb popMysiaMu 3aBUCHUMOCTH
MeX/y BeJUYUHAMH .

Hauanra mamemamuuecko20 aHaAu3a

CB06OZHO OmepupoOBaTh NMOHATHUSIMHU: apudMeTHYECKass U reoMe-
Tpuyeckass mnporpeccusi, 6eCKOHeYHO yGbIBalwllasd TreoMeTpuye-
CKasl mporpeccus; JMHEMHBIM U 3KCHOHEHLUaJbHBbIM pocT, ¢dop-
MyJla CJI0KHBIX MPOIEHTOB; UMETh IMPECTaBJIeHHE O KOHCTAHTE €.
Hcrosb30BaTh MpoOrpeccuu JJsi pelleHUs peasbHBbIX 3a7a4y NpU-
KJIaJIHOTO XapakTepa .

CB0O6OJHO ONMepUpoBaTh MOHATHIMH: I0OCJEJ0BATETbHOCTD, CIIO-
co6BI 3a/jlaHUS M10CJIEe[0BATETbHOCTEN, MOHOTOHHBIE U OTPAaHUYEH-
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Hble MOCJ€e40BaTeJbHOCTH; NOHMMATh OCHOBBI 3apOXKJeHUs MaTe-
MaTHU4YECKOT0 aHa/u3a KaK aHa/n3a 6eCKOHEYHO MaJlbIX .
CBOGOAHO ONEpUpPOBATh MOHATHUSIMU: HeNpepbIBHble (QYHKIUU;
TOYKU paspbiBa rpadpuka QPyHKUUU; aCUMIOTOTHI rpaduka QPyHK-
LU .

CBoboAHO omepupoBaTh MNOHATHEM: GYHKILMSA, HellpepbiBHasg Ha
OTpe3Ke; NMPUMEHATh CBOWCTBA HENpPEPBIBHBIX QYHKIUNU AJs pe-
1nIeHUs 3ajad.

CBOGOAHO OmepuUpoOBaTh MOHATUSMU: MepBas U BTOpasli MPOU3BO-
AHble GQYHKLMHU, KacaTesJbHas K rpaduky GyHKLUU .

BbI4MC/IATE MPOU3BOJHBIE CYMMBI, IPOU3BEIEHUS], YACTHOIO U
KOMIIO3UIUU [ABYX GYHKLWN; 3HATh NPOU3BOJHbIE 3JIeMeHTap-
HbIX GYHKLUU .

Hcnosib3oBaTh reoMeTpudyecKuili 1 GU3NUYECKUU CMBICI MPOU3BO-
JHOUW JJis1 pelleHusl 3ajad.

Mmnoodcecmsea u ao2uxa

CBOGOAHO OmepUpOBaTh MOHATHUSAMU: MHOXKECTBO, ONepaluu Haj,
MHO>XECTBaMU .

Hcnosib30BaTh TEOPETHUKO-MHOXKECTBEHHbBIM ammnapaTr JJis ONuca-
HHUsl peaJIbHbIX MPOLIECCOB U SIBJEHHU, MPHU peElIeHHUH 3aJa4d U3
APYTUX y4eOHbIX MPEeJMETOB .

CBOGOAHO ONEepUpPOBATh NOHATHUSIMU: OIpeJieJieHHe, TeopeMa,
ypaBHeHUe-CJIe/ICTBUE, CBOMCTBO MaTeMaTU4YeCKOT0 O0'bEKTa, J0-
Ka3aTeJIbCTBO, paBHOCUJIbHbIE yPAaBHEHHUSI U HEpaBeHCTBA .

11 Khacc
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YJucaa u svriucaeHus

CBO60OAHO ONEepHPOBATh MOHATUSMU: HATYPaJIbHOE U LIeJI0€e YUC-
JIO, MHOXX€CTBA HATypaJIbHBIX U LeJbIX YHCEJ; HCIO0Jb30BaTh
NpU3HAKU JesuMocTH nesbix yucesa, HOJZl u HOK HaTypanbHBIX
qyuces JJisl pelleHUs 3aJad, IPUMEHATb aaroputm EBkinja.
CB06OZHO ONEPUPOBATh MOHATHEM OCTAaTKa MO MOJAYJIIO; 3aNUCHI-
BaTbh HaTypaJibHble YMCJA B Pa3/IMYHBIX MO3UIMOHHBIX CHCTEeMax
CUYUCJIEHUS .

CBO6GOJHO ONEpPHUPOBATh MOHATUSAMHU: KOMIIJIEKCHOE YHUCJIO U MHO-
»)KeCTBO KOMIIJIEKCHBIX YHCEJ; MPeJCTaBJSITh KOMILJIEKCHbIE 4YHC-
Jla B aJre6pandyeckoil U TPUTOHOMeTpuyeckol ¢opme, BBINOJ-
HATH apudMeTHYeCKHE Ollepallid C HUMHM W H306pakaThb Ha KO-
OpPZIMHATHOH TJIOCKOCTH .

YPGBHCHHR u HepaseHcmsa

CB060OJHO ollepHpoBaTh MOHATUSMU: HMppPaALlMOHAJIbHbIE, NOKa3a-
TeJIbHble U JiorapudMUYecKhe HepaBeHCTBA; HAaXOAWTb UX pelle-
HHUA C MIOMOIIbI0 PaBHOCHUJIBHBIX NIE€PEX0/I0B.

OcyuiecTBAATh OTOOP KOPHEN MpPHU pelleHUHd TPUTOHOMeTpUudye-



CKOTO YpaBHEHUS .

CB06OZIHO OmepupoOBaThb MOHATHEM TPUTOHOMETpPUYECKOe Hepa-
BEHCTBO; NMPHUMEHSATh Heo6XoJuMble GOPMYJbl JJis pelIeHHs Oc-
HOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB .

CBOGOHO ONMepUpPOBATH MOHATHUSAMHU: CUCTEMAa U COBOKYIHOCTb
YPaBHEHWH U HEPABEHCTB; PaBHOCUJIbHbIE CUCTEMbI U CUCTEMBI-
CJIeICTBUS; HAaXOJUTh PelLIeHHs] CUCTEMbl U COBOKYITHOCTEH pa-
LIMOHAJIbHBIX, UpPaLlMOHAJIbHBIX, [I0Ka3aTeJIbHbIX U Jorapudpmu-
YeCKUX ypaBHEHHUH U HepaBeHCTB.

PemaTe panuoHa/bHble, UppalMOHA/bHbIE, NTOKa3aTeJbHble, JIO-
rapudMHUUecKre U TPUTOHOMETpPUYEeCKHe YpaBHEHUsI U HepaBeH-
CTBa, CoJiepKalljie MOJAYJH U NapaMeTphl .

[lpuMeHATH rpaduyvecKre MeTOAbl JJIs pelleHUs YpaBHEHUN U
HepaBeHCTB, a TaKXKe 33/a4y C apaMeTpaMu.

MogenvpoBaThk peaJjibHble CUTyallMU Ha sI3bIKe aarebpbl, COCTaB-
JISITb BBIPQ)KEHMs], YPaBHEHHUs, HepPaBEHCTBA U HMX CHUCTEMBI IO
YCJIOBHIO 3aJlauyM, HUCCle0BaTb MOCTPOEHHble MOJeJH C HUCHO0JIb-
30BaHMEM allapaTa aJre6pbl, UHTePHNpPeTUPOBATb MOJyYeHHbIH
pe3yJibTar.

o

o

o

o

o

Dynxyuu u epaduxu
6 CTpouTh rpaduKu KOMIO3UIIUU QYHKIIUHM C MOMOIbIO 3JI€MEH-
TAapHOIr'0 UCCJAe[0BaHUs U CBOMCTB KOMIO3ULHUHU JBYX QYHKIMH .
CTpouTh reoMeTpryecKre 06pa3bl YypaBHEHUH U HEPABEHCTB Ha
KOOPJHWHATHOMW MJIOCKOCTH .
CB06OZHO OoNepUpPOBATh MOHATHUAMU: rpadUKH TPUTOHOMETpPHUYe-
CKUX QYHKIUH .
6 [IpyuMeHATb GYHKIUU AJIs1 MOJe/TMPOBAaHUSA U UCCIeJOBAaHUS pe-
aJIbHBIX MPOLECCOB .

o

o

Hauanra mamemamuuecko20 aHaAu3a

o

Hcnonp3oBaTh NPOU3BOAHYIO [Jisl HCCIeZ0BaHUS QYHKIUMM Ha
MOHOTOHHOCTb U 3KCTPEMYMHBI .

HaxoauTh HaunboJsiblllee M HauMeHbllee 3HAYeHUSI QYHKLUU He-
NpEepPbLIBHON Ha OTpPE3KE.

Hcnosib30BaTh NPOU3BOAHYIO /151 HAX0XK/AEHHUsI HAUJIYUIIEero pe-
LIeHHUS B IPUKJIAJHBIX, B TOM YHCJIE COLIHATbHO-3KOHOMUYECKHUX,
3aZlavyax, AJIs1 OolpeJie/IeHUsl CKOPOCTU M YCKOPEHHsl IpPOIecca,
3aZlaHHOro GopMyJioll uau rpadpuKkoM.

o

o

o

CBO6GOJHO ONepHpOBATh MOHATSIMM: [epBOOGpa3Hasi, ONpeseséH-
HBIM MHTErpaJs; HaX0AUTh IepBO0Opa3Hble 3J1eMeHTAPHbIX QYHK-
UN U BBIYUCASATh UHTerpas no popmyse HetotoHa — JleiibHULa .
HaxonuTph miomaau niaocKux GUryp MU 06bEMBI Tes C MOMOILBIO
HMHTerpaJja.

HUMeTp npejcTaBjeHHE O MaTeMaTHYeCKOM MOJeJUPOBAaHUM Ha
npuMepe cocTaByeHUs AudpdepeHINaTbHbIX YPAaBHEHUH .

6 PemaTp nmpuk/aJHble 3aJla4yy, B TOM 4HCJe COLHAIbHO-3KOHOMH-

o

o



4ecKoro M (U3MYECKOro XapakKTepa, CpeACTBAaMH MaTeMaTHh4e-
CKOTO aHa/M3a.

COAEPXAHME YYEBHOI O KYPCA (MO rOAAM OBYYEHUA)
10 Knacc

YJucaa u estvucaeHus

PanuonanbHble 4yucaa . OOGbIKHOBEHHble U JeCATHYHble ApO6OH,
MPOIeHThl, 6ECKOHEYHbIe Tepuogudeckue Apobu . [[pumeHeHue Agpo-
6ell U NPOLEHTOB AJId pelleHUs NPUKJIAAHbIX 3aZa4 U3 pas/IMYHbIX
oTpacJsied 3HaHUW U peasIbHOU KU3HHU .

JlelicTBUTe/NIbHBIE 4HMC/Ja . PallMoHasbHble M HppaldOHaJbHbIE
yuciaa . ApudpMeTrndeckre onepanuu C JeHCTBUTEJTbHBIMH YHUCJIaMHU .
Mopaysib AelCTBUTEJNBHOTO YHCJIA U ero CBOWcTBa . [IpubimKEHHbIE
BbIYMUCJIEHHUS, NIpaBUJa OKPYIJIEHUs, IPUKUJKA U OLleHKa pe3yJb-
TaTa BbIYUCIEHUMN .

CremneHb C LeJbIM IOKa3aTesaeM . bunom HeroToHa . Mcnosib3oBa-
HUe MoJxoJsied GOopMbl 3alMCH JEeHCTBUTEJbHBIX YHCEJ AJs pe-
HIeHUsI MPaKTUYeCKUX 33Jad M NpeJCTaBJeHUs JAaHHBIX .

ApudmeTnyecknil KOpeHb HAaTypaJbHON CTENEHU U ero CBOMCTBA .

CTeneHb C palMOHaJIbHbIM IIOKa3aTesJeM U eé CBOICTBA; CTeleHb
C JleICTBUTEJIbHbIM [OKa3aTeJseM .

Jlorapudm uwucsa . CoictBa sorapudma . JecATUYHbIEe U HATY-
pasibHbIE JIOrapuPMBI .

CuHYC, KOCUHYC, TaHI'€HC, KOTAHTeHC 4YMCJIOBOrO apryMeHTa .
ApKCHUHYC, apKKOCUHYC U apKTaHTeHC YUCJOBOTO apryMeHTa .

YPQBHGHHH u HepaseHcmsea

ToxJecTBa U TOX/JAECTBEHHble Mpeobpa3oBaHus . YpaBHEHUE, KO-
peHb ypaBHeHUsi . PaBHOCHJIbHble YpaBHEHHUSI U YpaBHEHUs-CJe[-
cTBUs. HepaBeHCTBO, pelleHHe HEPABEHCTBA .

OCHOBHble MeTOJbl pELIeHHUs] LeJbIX U JPOGHO-palMOHATbHBIX
ypaBHEHUH U HEpaBEHCTB . MHOTOYJIEHBI OT OJHOH IlepeMeHHOM . [le-
JleHMe MHOTOYJIeHa Ha MHOTO4JIeH ¢ ocTaTKoM . Teopema Besy . MHo-
ro4JieHbl C LeJbIMU Ko3ddunuentamu . Teopema Buera.

[Ipeo6pa3oBaHUs YHUCJIOBBIX BbIpXKEHUH, COJepKallUX CTENeHU
Y KOpPHHU .

WppanuoHasibHble ypaBHeHUs . OCHOBHbIE MeTO/Ibl PELeHHUs Up-
panyoHaIbHBIX YPAaBHEHHUM .

[TokasaTesbHble ypaBHEHUsI . OCHOBHbIE METO/IbI pellleHHs TOKa-
3aTeJIbHbIX YPaBHEHUH .

[Ipeo6pa3oBaHue BbIpXKEHUH, COLEPKALUX JIOTapUMBI .

Jlorapudmuyeckre ypaBHeHUs1 . OCHOBHbIE METO/JABI pelleHHUs JIOo-
rapuMUUecKux ypaBHEHUH .

OcHOBHble TpuUroHoMeTpuyeckue d¢opmysnnl . I[IpeoGpasoBanue
TPUTOHOMETPUYECKUX BbIpa)keHUH . PellleHHe TPUrOHOMETPHUYECKUX



YpaBHEHUH .

Pewienue cucreMm JIMHEWHBIX ypaBHeHWH . MaTpula CUCTEMBI JIH-
HeHHBbIX ypaBHeHUH . OnpesenuTe/b MaTPULBI 2 x 2, €0 TeOMeTpU-
YeCKUH CMBICJI M CBOMCTBA; BbIYMCJIEHHE ero 3HayeHHs, IpHUMeHe-
HUe OlpeJiesIuTe sl i1l pelleHus] CUCTeMbl JUHEeHHBbIX YpaBHEHUH .
PemleHne mnpuUK/IaAHBIX 33Ja4 C I[OMOLIbI0 CHCTEMBbl JIMHEHHBIX
ypaBHeHHUH . HcciefoBaHMe NOCTPOEHHOW MoOJesH C MOMOILbI0 Ma-
TPUL] U oNpeJiesIuTeNneH .

[locTpoeHne MaTeMaTHYeCKHX MoOJeseld peaJbHOU CUTyalUU C
NMOMOILbI0O YpaBHEHUNW M HepaBeHCTB . [I[puMeHeHHe ypaBHeHUH U
HEpPaBEHCTB K pelleHHI0 MaTeMaTH4YeCKHX 33/a4 U 33/4a4 U3 pas-
JIMYHBIX 06J1acTel HAayKH U peasibHOMW >KU3HU .

Dynkyuu u spaduxu

®yukyusa, cnocobbl 3aZaHusa  GyHKUMM . B3anMHO o6paTHBbIE
bynkuuu . Komnosuuusa ¢yHknuit . 'paduk yHknuu . IneMmeHTap-
Hble Npeo6pa3oBaHusi rpaduKoB GYHKIUH .

O6JiacTb ompejie/leHMs U MHOXeCTBO 3HadeHUM ¢yHkuuu . Hynu
¢yHkuuu . [I[poMexXyTKH 3HAKONOCTOSAHCTBA . YE€THble M HeYETHBbIE
¢yukuuu . [lepuoanyeckue GyHkuuu . [IpoMekyTKU MOHOTOHHOCTHU
byHKUMM . MakCMMyMbl U MHUHUMyMbl QyHKUUM . HaunbGosibiiee u
HavMeHblllee 3Ha4eHUs QYHKLUM Ha NPOMEXYyTKe .

JluHelHas, KBaApaTUdHasg W APOOHO-JMHeHHas QyHKuuu . Jie-
MeHTapHOe HcCCJe/JoBaHHe U NOCTPOeHHEe UX rPadUKOB.

CreneHHas QYHKIMSA C HAaTYpPaJIbHBIM M ILIeJIbIM IOKa3aTesieM . Eé
cBoiicTBa U rpaduk . CBoiicTBa U rpaduK KOpPHSA N-OM CTENEHH Kak
GYHKIMM 06paTHOW CTeNeHH C HaTypa/ibHbIM IOKa3aTeJseM .

[lokasaTesbHas U jorapudmMuieckass PyHKIMH, UX CBOWCTBA U rpa-
¢uku . Ucnonb3oBanre rpadpukoB PyHKLIMN /15 pellleHHs] ypaBHEHUN .

TpruroHoMeTrpuueckasi OKpY>KHOCTb, ONpeJieJieHHe TPUTOHOMe-
TpUYeCKUX QYHKLWUH YHUCIOBOTO apryMeHTa.

OyHKIMOHAJIbHbIE 3aBUCHMOCTH B peaJIbHbIX MpoLeccax u siBJe-
HUAX . ['paduKH peasbHbIX 3aBUCUMOCTEN .

Hauaaa mamemamuuecko20 aHaau3a

[TocseoBaTeIbHOCTH, CIOCOOBI 3aJaHUsA IOCJeJ0BaTeJbHOCTEH .
MeToJ, MaTeMaTH4eCKOH MHAYKLUHU . MOHOTOHHble M OTpaHUYeH-
Hble I0CJIef0BaTeJbHOCTH . cTOpUs BO3HUKHOBEHUsI MaTeMaTHye-
CKOr'0 aHaJ3a KakK aHa/ii3a 6eCKOHeYHO MaJbIX.

ApudmeTndeckass U reomeTpuveckas nporpeccuu . beckoHeuHO
yObIBawLiasg reoMeTpuueckas mnporpeccuss . CyMMa GeCKOHEYHO
yObIBaloOllell reoMeTpU4ecKol nporpeccuu . JIMHEWHBIH U 3KCHO-
HeHIlMaJbHbIN pocT . Yucso e . PopMyJia CI0XKHBIX NMPOLLEHTOB . HUc-
MOJIb30BaHHeE MPOTPecCHM [JIsl pellieHUsd peasbHbIX 3aJad NpUKJIaL-
HOTO XapakTepa.

HenpepbiBHble GYHKIUM U UX cBOMCTBA . TOYKM paspbiBa . ACUM-
nToTel rpadukoB GyHKUUHA. CBOMCTBa GYHKIMH HeNpepbIBHBIX Ha



oTpe3ke . MeToJ MHTEPBaJIOB [Jis pelleHUus HepaBeHCTB . [IpuMeHe-
HUe CBOWMCTB HeNpepbIBHBbIX GYHKLUUN JJisl pelleHUs 33jad .

[lepBasg u BTOpas mnpousBoJHble GyHKUuU . OnpeneseHue, reo-
MeTpUYeCKUH U PU3UYeCKUN CMBICJI NPOU3BOJHOM . YpaBHeHHE Ka-
caTesJbHOU K rpaduKy QYHKIMH .

[IpousBojHBIe 3JIeMeHTAapHbIX QYHKLUUK . [IponsBoaHas CyMMBl,
NpOU3BeJleHUs], YaCTHOIO U KOMIO3UIUU QPYyHKIUH .

Mmnoodcecmea u ao2uxka

MHO>ecTBO, olepanyd HajJ, MHOXeCTBaMU M UX cBoWcTBa . [ua-
rpamMMmbl Jijiepa — BeHHa . [I[puMeHeHUe TeOpeTHKO-MHOXECTBEH-
HOTO ammapara JJisi ONUCAaHUS peaJbHBbIX IMPOIECCOB U SBJIEHUH,
MpU pelleHruu 33/1a4 U3 JAPYTUX y4eOHbIX MPeJMEeTOB .

OmnpepneseHre, TeOopeMa, CBOHWCTBO MaTEeMaTHYECKOTO OOBEKTa,
cJIeICTBUE, 10Ka3aTeJAbCTBO, pABHOCHUJIbHbIE YPaBHEHMUS .

11 Khacc

YJucaa u esrvucaeHus

HatypanbHble U 1esble yuciaa . [[puMeHeHMe IPU3HAKOB JeJHMMO-
ctu neJsibix yuces, HOZl u HOK, ocrtaTkoB o MoAyJito, aJiropuTMa
EBkiMpaa AJis1 pellieHUs 3a4a4d B LeJIbIX YUCJIAX .

KoMmmniekcHble 4ymcia . AnreGpandeckas U TPUTOHOMETpUYeCKas
¢$OopMBI 3aMIKCH KOMIIJIEKCHOTO 4Mc/Ia . ApudMeTHdyeckre omepanuu
C KOMIJIEKCHBIMHU 4yMucaaMu . M300pakeHrMe KOMIJIEKCHBIX YHCeJl Ha
KOoOpAWHATHOU myockocTu . Popmysa Myaspa . KopHu n-oit crene-
HUM M3 KOMIJIEKCHOTO 4ucJja . [I[puMeHeHHe KOMIJIEKCHBIX YHCeJ
AJis pelieHUs] GU3UYECKHUX U TeOMeTpPUYeCcKUX 3a/Jady .

Ypaenenua u nepasencmsea

CructeMa ¥ COBOKYNHOCTb ypaBHEHHUH U HepaBeHCTB . PaBHOCHJIb-
Hble CUCTEMbl U CUCTEMBI-CJIe[CTBUA . PABHOCUIbHBIE HepaBeHCTBA .

OT60p KOpHeH TPUIrOHOMETPUYECKUX YpaBHEHUH C MOMOULbIO
TPUTOHOMETPUYECKOM OKPYKHOCTH . PelleHue TpUTroHOMeTpHUe-
CKHUX HEepaBeHCTB.

OcHOBHble MeTOJbl pellleHUs] NOKasaTeJbHBbIX M JiorapupmMmude-
CKHUX HEepaBeHCTB.

OcHOBHBIEe MeTOJbl pelleHUd HppallMOHaJbHBIX HeEPaBEHCTB
OcHOBHBIE MeTO/ibl pelleHNUsI CUCTEM U COBOKYMHOCTEH paiuo-
Ha/JbHBIX, HMPpPAlMOHAJbHBIX, IMOKa3aTeJbHbIX U Jiorapudmude-

CKHX ypaBHEHHUH .
YpaBHeHHUs], HepaBeHCTBA MU CUCTEMBl C [apaMeTpaMHU
[IlpyuMeHeHHe YpaBHEHUH, CUCTEM U HEPABEHCTB K pellleHHI0 Ma-
TeMaTHYeCKHUX 33Ja4 M 334a4d W3 pas3JMYHbIX 00JIacTeld HAyKu U
peanbHOM KW3HHU, UHTEpNpeTalusa MOJy4eHHBIX pe3yJbTaToB .

Ddynxyuu u spaduxu
I'paduk kommnosuuuu GyHKUu . eomeTpuyeckre 06pasbl ypas-



HEHUU U HepaBEeHCTB Ha KOOPAHWHATHOU MJIOCKOCTH .
Tpuronomerpudyeckue OJYHKIMHA, WX CBOWCTBa U rpaduku
'padrueckre MeTOABI pellleHUs] YpaBHEHUW U HepaBeHCTB. ['pa-

duvyeckre MeTOAbI pelleHUs 3a/4ay C MapaMeTpaMu .
Hcnosib3oBaHue rpadyUKoOB QYHKLUHI /15 UCCIeL0BaHuUs IpolLiec-

COB U 3aBUCUMOCTEHN, KOTOPble BO3HUKAIOT IIPU pellleHUuH 3aJad 13

JAPYTUX y4eOHBIX IpeMeTOB U peabHOM KU3HU .

Hauaaa mamemamuuecko20 aHau3da

[[ppuMeHeHHe NMPOU3BOAHONW K HMCCAeJOBaHUI0O QYHKLMUHA HA MOHO-
TOHHOCTb U 3KCTpeMyMbl . Haxox/JeHne HauboJblIero U HalMeHb-
11ero 3HayeHUH HenpepbIiBHOU QYHKIUM Ha OTpe3Ke.

[[puMeHeHMe TNPOU3BOJHOM [JJ1 HaxOXJeHHUs HauJydllero pe-
IIeHUs B MNPHUKJIAAHBIX 33javax, JAJs OIpeJie/iIeHHUs CKOPOCTH U
YCKOpEeHHUs Iporecca, 3alaHHOT0 GOpMYJIOW WM IpadUKOM .

[lepBoo6pasHasi, 0OCHOBHOE CBOMCTBO MepBOO6pa3HbIX . [lepB006-
pasHble 3JieMeHTapHbIX QYHKUUH . [IpaBrU/a HaxoXJAeHUsl NepBOO6-
pasHBIX .

HuTerpan . 'eoMeTpuyeckuidl CMbICJ HHTerpaaa . BbluucieHue
omnpesieJIEHHOTO WHTerpasa no ¢opmysie HeroToHa — Jled6HHULIA .

[[puMeHeHMe HHTerpaja s Hax0XJeHUs IJIolafeld MJIOCKUX
duryp u 06’b6MOB reOMeTPHUUECKHUX TeJI.

[Ipumeper pemeHudl auddepeHUMaNbHBIX ypaBHeHUH. Marema-
THYeCKOe MO/leJIMPOBaHUEe peasbHbIX NPOLECCOB C MOMOIIbIO AUP-
depeHIMAIbHBIX YPAaBHEHUH .



TEMATMYECKOE NNAHUPOBAHME YYEBHOIO KYPCA (MO MOAAM OBYYEHWA)

10 knacc (He meHee 140 Yyacos)

HasBanue
pasaesa (TeMbl)
(xo/1M4YecTBO 4acoB)

OCHOBHOE cojJepiKaHue pa3jesia
(TembI)

OcHOBHBIE BHUAbI AeATC/IBHOCTH Oﬁy‘lalOlI.II/IXCH

MHOKeCTBO
JAEeNCTBUTE/IBHBIX
qucesl.
MHoOro4jeHsl.
PanuoHa/ibHBbIE
ypaBHeHHA

U HepaBeHCTBa.
Cucremsl
JIMHEHHBIX
ypaBHEeHMH

(28 v)

MHoO>KecTBO, onepanyy HaJ, MHO-
»)KEeCTBaMHU U UX CBOUcTBa. [lua-
rpamMmbl Jitiepa — BenHa. [lpu-
MeHeHHe  TeOpeTHKO-MHOXeCT-
BEHHOIO anmnapara [Jifl pellleHUs
3ajad4 .

PanuonasibHble yncaa . O6bIKHO-
BeHHble U JeCATUYHble Jpo6H,
MPOLIEHThI, 6ECKOHEYHbIE MePHO-
Audeckue apob6u. IIpuMeHeHUe
JApo6eil U MpOILEeHTOB JAJs pelle-
HUS NMPUKJIAAHBIX 3a7ad .
JleficTBUTeJIbHBIE YKca . Panuo-
Ha/bHble UM HppalMOHAJbHbIE
yucaa . ApudMeTHdeckue omnepa-
LIMH C IeUCTBUTEJbHBIMH YHCJIA-
MU. Moayib [AeWCTBUTE/NbHOIO
Yyucaa U ero coicrsa. [Ipubau-
>KéHHble BbIYMCJIeHUs, NpaBua
OKpYTJ/IeHUs], IPUKUJKA U OLleH-
Ka pe3y/ibTaTa BBIYUCIEHHUH .
OcHOBHbIE MeTO/ibl pelleHus lie-
JIBIX ¥ JJPOOHO-pallMOHAIbHBIX

Hcnoib30BaTh TeOpeTUKO-MHOXECTBEHHBIH  amnmapat
JAJIsl ONMCaHUsS XoJa pelleHUsl MaTeMaTU4YeCKUX 3a/ad,
a TaKKe peaJibHbIX NPOILECCOB U SIBJIEHUH .
OnepupoBaTh NOHATHAMU: pallMOHAJIbHOE 4HCJ]IO0, Gec-
KOHe4YHas nepruojudeckas Apobb, NIPOIEeHThl; UppaLyo-
Ha/bHOE U [eHCTBUTeJbHOE 4YHCJI0; MOJAYJ/b JeHCTBU-
TeJIbHOTO YHCJa; MCHO0JIb30BaTh 3TH MOHSATHS NPU NPO-
BeJIeHUU DacCy>KJeHUH U [l0KasaTesJbCTB, NPUMEHATHb
JApo6U U NMPOLEHTHI AJis pellleHus NPUKJIaAHbIX 3a4a4 U3
pa3/IMYHBIX OTpacjed 3HaHUNW U peasibHOM >KU3HU .
Hcnosb30oBaThk NpUOJAMKEHHBbIE BbIYMCIEHMS, NpaBUIa
OKPYTJIeHUs, IPUKHUKY U OLleHKY pe3yJibTaTa BbluHCIe-
HUM .

IIpMeHATH pa3/iMuyHble MeTO/bl pelleHUs palyoHallb-
HBIX U IPOOHO-pallMOHa/IbHbIX YPaBHEHUH; a TaKXKe Me-
TOJ, UHTEPBAJIOB JIJIs1 pellleHUsI HePaBEHCTB .
OnepupoBaTh NOHATUAMM MHOTOYIEH OT OJHOW nepe-
MeHHOMH, er0 KOPHHU; NPUMEHATb JeJ/leHhe MHOroujeHa
Ha MHOrO4YJIEH C OCTaTKOM, TeopeMy be3y u Teopemy
Bueta A/ pelleHus 3ajad.

OnepupoBaTh NOHATHAMM: CUCTeMA JIMHEHHbBIX YpaBHe-
HUH, MaTpUIia, ONpeJeJUTe/Nb MAaTPUILHI .




IIpooonscenue

HasBanue
pasaesa (TeMbl)
(ko/1MYeCTBO 4acoOB)

OCHOBHOE co/iepKaHue pa3jesia
(TembI)

OcHOBHbIE BHAbI AesATe/JIbHOCTH oﬁyqaloumxcn

ypaBHEHUH U HEPABEHCTB . MHO-
ro4yJieHbl OT OJHOU NepeMeHHOH .
JlesleHMe MHOrO4YJeHAa Ha MHO-
roywieH c ocraTkoMm . Teopema
be3sy . MHoro4seHsl C LeJIbIMU
ko3¢ dunuentamu . Teopema Bu-
eTa.

PemieHne cucreM  JIMHEHHBIX
ypaBHeHUN . MaTpuna cucTteMbl
JIMHeUHBIX ypaBHeHU! . Onpepe-
JIUTeJb MaTpuUIlbl 2x2, ero reo-
MEeTPUYECKMH CMBbICI U CBOW-
CTBa; BBIYUCIEHUE €ro 3Haue-
HUS; IPUMEHEeHUe oNpeesuTes
JJIsl pelleHUs] CUCTEMBbl JIMHeH-
HBIX ypaBHeHUH . PemeHue npu-
KJIQZIHBIX 33Jla4 C MOMOIIbI0 CHU-
CTEMBbI JIMHEHHBIX YypaBHEHUH

Hcno/ib30BaTh CBOUMCTBA OMNpejesuTesiss 2 x 2 AJs BbI-
YUCJEHUS €ero 3HauyeHHs, NPUMEHATb OnpeJesnTeNn
JUISl pellleHUs] CUCTEMbI JINHEWHBIX YPaBHEHUH .
MopaempoBaTh peasbHble CUTyallUd C IIOMOLIbIO CUCTe-
Mbl JIMHEMHBIX ypaBHEHUH, HUCCIeA0BaTh NOCTPOEHHBIE
MoJieJId C NMOMOUIbI0 MaTpHL, U ONpejeuTeeld, HHTep-
NpeTUPOBATh IOJIyYeHHBbIH pe3yJsbTaT

PyHKIIMU

U rpaduKHu.
CreneHHas
GyHKIUS

C IeJIBIM
NMoKa3saTesieM
(12 y)

®yHKLUs, Cnocobbl  3aJaHUA
dynkuun . B3auMHO o6GpaTHble
dyuknun . Kommosunus ¢yHK-
uuit . paduk yHkuuum . Iie-
MeHTapHble npeo6pa3oBaHUsA
rpa¢ukoB PyHKLUH .

OnepupoBaTh NOHATUAMM: QYHKIIHUS, CIIOCOObI 3a/laHUS
$yHKIMY; B3aUMHO Oo6paTHble QYHKIUU, KOMIO3ULIUSA
dyHkuu, rpadpuk GyHKIUHM, 06J1aCTh ONpeJiesieHus U
MHO>K€eCTBO 3Ha4eHUH PYHKIUU, HyJU GYHKIUH, MPO-
MEXXYTKH 3HAaKOIIOCTOSIHCTBA; JIMHEHHas, KBaJpaTHu-
Hasl, APOGHO-JIMHeNHHass U cTeneHHass QYHKIUH .




O6s1acTb ompezie/IeHUs U MHOXe-
CTBO 3HaYeHUH PyHKuuu . Hyau
¢yHkuuu . [IpoMexxyTKH 3HaAKO-
MOCTOAHCTBA . YETHbBIE M HEYET-
Hble GyHKUUHU . I[lepuogudeckue
dyakuuu . [IpoMexyTKH MOHO-
TOHHOCTH GYHKIMU . MakcuMmy-
Mbl U MHHUMYMBbI QYHKIHHU
HauGosipliee ¥  HauMeHbliee
3HayeHUe OQYHKLUHUM Ha IpoMe-
XKYTKe .

JluHeliHada, KBajpaTH4Has U
JApo6Ho-NuHelHasd QYHKIUHU
JJleMeHTapHOe HCCIeJOBaHHMEe U
MOCTpoeHHe  TIpaduKOB  3ITHUX
byHKLIUH .

CTeneHb C LeJbIM IOKa3aTeJeM .
bunom HeploToHa.

CreneHHass ¢QyHKLUA C HaTy-
paJbHBIM U IeJIbIM [OKa3saTe-
neM. E€ cBolicTBa U rpaduk

BBINOJIHATDE 3JIeMeHTapHble Mpeo6pa3oBaHus rpadHUKoB
byHKUM .

3HaTh U yMeTh JOKa3blBaTb YETHOCTb UM HEYETHOCTb
GyHKIMH, epUOAUYHOCTD (QYHKLHMH, HAXOAUTH IpOMe-
)KYTKH MOHOTOHHOCTH (PYHKLMUH, MAaKCUMyMbl U MHUHU-
MyMbl QYHKLIMY, HAUOOJIbIIee U HaUMEHbIllee 3HAYEHUE
GyHKIMY HA MPOMEXKYTKe .

®opMy/IMPOBaTh M WIIIOCTPUPOBATh IpaduyecKku cBoii-
CTBa JIMHEWHOW, KBaJ[paTUYHOMN, JpPOGHO-JIMHEHHOU U
CTeneHHOW QYHKIHH .

BeipaxkaTh pOpMyJIaMHM 3aBUCHMOCTH MEXJy BeJHU4YU-
HaMH .

3HaTh omnpejes/ieHMe U CBOMCTBA CTEeNEeHU C LeJbIM I0-
KasaTeJieM; NOAX0AA1Iy0 GOPMY 3alUCH JeUCTBUTEIb-
HBIX YHUCeJI OJid pelleHUd MPAaKTUYeCKHUX 3a1a4 U npen-
CTaBJIEHUs JAHHBIX

ApudmeTnueckuii
KOpeHb Nn-oi
CcTeneHH.
HppanuoHaibHbIE
ypaBHeHUA

(18 v)

ApudmMeTHiecKU KOpeHb HATY-
paJIbHOM CTeleHUu U ero CBOMU-
CTBa.

[Ipeo6pa3oBaHUsI YHUCJIOBBIX BBbI-
paKeHUH, cofepKalluX CTelNeHu
U KOPHH .

HppauuoHasbHble ypaBHeHHUS
OCHOBHblEe MeTO/ibl pelleHUus Up-
panoHa/NbHBIX YPaBHEHUH .

®opMy/IMPOBATh, 3alIUCHIBATh B CUMBOJINYeCKO# ¢pop-
Me M HCII0JIb30BaTh CBOWCTBA KOPHS N-OH CTENeHU JJs
npeo6pa3oBaHUsl BbIpaXKEHUM .

HaxoauTh pelieHUsA UPpPALMOHAIbHBIX YPAaBHEHUH C I0-
MOIIbI0O PAaBHOCHUJIBHBIX MEPEX0J0B WJIM OCYLIeCTBJISSA
MPOBEPKY KOpPHEH .

CtpouTtb rpaduk GyHKINU KOPHS N-OM CTeneHH Kak 00-
paTHOH JisT GYHKLMHU CTENEHHU C HaTypaJbHbIM NOKa3a-
TeJsieM




IIpooonsicenue

HasBanue
pasaesa (TeMbl)
(ko/1MYeCTBO 4acoOB)

OCHOBHOE cofiepKaHue pa3jesia
(TembI)

OcHOBHbIE BH/JbI AeATEe/JIbHOCTU 06y'-lalOI.l.lﬂXCﬂ

PaBHOCUJIbHBIE TNEPEXOJbl B pe-
LIEHUW UPPALMOHAJIbHBIX ypaB-
HEHUH .

CBoiicTBa U rpadUK KOpHs N-ou
CTeNneHU KakK pYHKIUHU 00paTHOU
CTeNeHU C HaTypaJ/IbHbIM IOKa-
3aTeJsieM

IlokasaTesbHasA CTeneHb C palMOHAJbHBIM IOKa- dopmyaupoBaTh onpejesieHUe CTelleHH C palloHaJb-
dyHKIUA. 3aTeJsieM U eé CBOWCTBA. HBIM ITOKa3aTeJseM .
IlokasaTesibHBIE [lokasaTesnbHass QyHKUUsA, eé BbIno/IHATE Ipeo6pa3oBaHMs YU CI0BbIX BbIpAXKEHUH,
YPaBHEeHUA cBoiictBa U rpaduk . Mcnonbso- cofiepalllUX CTeleH! C pallMOHAJIbHBIM [TOKa3aTeJseM .
(10 v) BaHUe rpaduka OYHKIUU [ Hcnosib3oBaTh BudpoBbIe pecypcsl JJisl IOCTPOEHUS
pelleHHs] YpaBHEHUH . rpaduka nokasaTeJbHON PYHKLUU U U3yUYeHUs eé
IlokasaTtesnbHble ypaBHeHUs . Oc- CBOWCTB .
HOBHBIE METO/bl pelIeHUs MOoKa- HaxoauTh pelieHHs nokasaTesJbHbIX YypaBHEHUH
3aTeJIbHBbIX YpaBHEHUN
Jlorapupmuye- Jlorapudm yucaa . CBoicTBa Jo- JlaBaTh omnpejesieHHe jorapudMa 4MUCIa; AeCATUIHOTrO
cKasA QyHKI M. rapudma . [lecATUUHble U HaATy- Y HaTypaJIbHOTO Jiorapudma.
Jlorapudmuye- pasbHble sorapudmel . [Ipeobpa- Hcnosib3oBaTh CBOMCTBA JiorapuPMOB 151 peobpasoBa-

CKHe ypaBHeHM
(18 4)

30BaHME BBIPOKEHUH, coJiepiKa-
LIUX JIOTapUPMBI .
Jlorapudmuueckas GyHKIUsA, €€
cBoiicTBa U rpaduk . Mcnosabso-
BaHUe rpaduka PyHKLUU [AJi
pelleHUs] YpaBHEHUH .

HUS JIOTapUPMUYECKUX BbIPAKEHUH .

CrpouTthb rpaduk JiorapudMudeckod GYHKIHUM KaK 00-
paTHOM K NoOKa3aTeJIbHON U UCIO0JIb30BaTb CBOMCTBA JIO-
rapudmMuyeckoit GyHKUUU AJis pelleHUs 3aad .
Haxoauthk pelieHUs1 JorapuPMHUUYECKHUX YpaBHEHUH C
MOMOLIbI0 PAaBHOCUJIbHBIX NEePeX0J0B WJHU OCYLeCTBJAA
NpOBepKy KOpHeH




Jlorapudmuyeckue ypaBHeEHHUS
OCHOBHBIE METO/IbI peLIeHUs JIOo-
rapudMUYeCcKUX ypaBHEHUH
PaBHOCHJIbHBIE NIEPEXOABI B pe-
LIeHHU JorapuPpMUYeCcKUX ypaB-
HeHUH

TpuroHoMmerpuye-
CKHe BBbIPa’KeHHs
U ypaBHEHM

CUHYC, KOCHMHYC, TaHIeHC U KO-
TaHCeHC YHUCJI0BOI'0 apryMeHTa .
ApKCHHYC, apKKOCHUHYC U ap-

ﬂaBaTB onpejgesieHUsA CHHYCa, KOCHHYCa, TaHIe€éHCa U
KOTaHIreéHCa YHCJIOBOrO apryMeHTa; a TaKxe apKCHHYCa,
APKKOCHHYCa U apKTaHIeHCa 4Yucjia.

(22 v) KTaHreHC YUCI0BOr0 apryMeHTa . I[IpMeHATbh OCHOBHbIE TPUTOHOMEeTpHUYECKHe (GOPMYJIbI
TpuroHoMmeTpuyeckas OKpYX- AJs TpeoOpa30BaHUsl TPUTOHOMETPHUUYECKHUX BbIpaXke-
HOCTb, OIlpeJieJieHUe TPUTrOHOMe- HUH .
TpUUYEeCKUX (YHKIIMH YHCIO0BOrO IpuMeHATb GOPMYyJibI TPUTOHOMETPHUH JJisl pelleHUs:
apryMmeHTa. OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX ypaBHEHUH
OCHOBHBIE TPUTOHOMETpUYECKHUE
dopmyibr . [Ipeo6Gpa3oBaHue
TPUTOHOMETPUYECKUX  BbIpake-
HUH . PeleHue TpUrOHOMeTpH-
4YeCKUX YpaBHEHUU
IocnexoBaTeib- [Toc/nen0BaTENIBHOCTH, CHOCOGBI OnepupoBaTh NOHSATHUSIMHU: NIOC/IE/[0BATENbHOCTb, CIIOCO-
HOCTH 3a/IaHUsl TOCJeJJ0BATEbHOCTEH . Obl 3aJlaHUsl TOCJEN0BATEJbHOCTEH; MOHOTOHHBIE U
U nmporpeccumn MeTOL[ MaTeMaTH4eCKOU UHAYK- OTrpaHHUYEHHbIE MOC/IeO0BATE/JIbBHOCTH; HCC/IeA0BATb I10-
(10 4) 1Y . MOHOTOHHbIE U OrpaHUYEH- C/Ie/IOBATEJIbHOCTH Ha MOHOTOHHOCTbL U OTrpaHUYeH-

Hble N0C/Ie/0BaTeNbHOCTH . UcTo-
pus aHanusa GeCcKOHeYHO Ma-
JIBIX .

Apudmeruyeckas u
Yyeckasi IPOrpeccuy .

reomMeTpu-

HOCTb.
IosiyyaTh NpeACcTaB/IeHHEe 06 OCHOBHBIX H/esIX aHa/JI13a
6EeCKOHEYHO MaJIbIX .

JlaBaThb ompejesieHUe apuPpMETHUYECKOH U reoMeTpuye-
CKOU MPOrpeccuH .




IIpooonsicenue

HasBanue
pasaesa (TeMbl)
(ko/1MYeCTBO 4acoOB)

OCHOBHOE cojep KaHue pasjesia
(TemnlI)

OcHOBHbIE BHAbI AesATe/JIbHOCTH oﬁyqaloumxcn

BeckoneyHo yO6bIBarouiasi reome-
Tpuyeckass mnporpeccus . Cymma
6eCKOHeYHO yObIBalwlIled reome-
TpU4ecKkod nporpeccuu . JIuHeu-
HbIH M 9KCIOHEHI[UAJbHBIA POCT .
Yucino e.

dopmysia CI0XKHBIX NPOLEHTOB .
Hcnonp3oBaHUe NpOrpeccuu JJis
pellileHUs peaJsbHBIX 3aJa4 MPH-
KJIaJIHOTO XapakKTepa

JlokasbIBaTh CBOMCTBA apudMeTHYEeCKON U reoMeTpUye-
CKOM mNporpeccuy, HaXoAWTb CyMMy 4YJIEHOB IIporpec-
CUH{, a TaKXe CyMMy 4JIEHOB 0GeCKOHEe4YHO YyO6bIBalollei
reoMeTpPU4YeCKOH NMPOrpeccu .

Hcnosb30BaThk NpoOrpeccuy sl pelleHUs 3ajad IpHU-
KJIaJIHOTO XapakKTep.

IIpuMeHATh GOPMYJIy CIO0XKHBIX NPOLEHTOB JJA pellle-
HUA 3aJjay U3 peasbHOH MPAKTUKH

HenpepbiBHBIE
byHKIUM.
IlpousBoaHas
(20 4)

HenpepbiBHble GYHKIMM U HX
CBOWCTBA . Touka paspbiBa .
AcuMmnToThel rpadukoB  QYHK-
nuii. CBolicTBa PyHKIMHU Henpe-
PBIBHBIX Ha OTpe3Ke. MeToJ WH-
TEepBaJIOB /Il pelleHUs Hepa-
BeHCTB. [IpuMeHeHue CBONCTB
HENpepbIBHBIX GYHKOUH I
pelreHus1 3ajad .

[lepBas u BTOpast NpOU3BOJHBIE
byHkuuu . OnpefesneHue, reome-
TpUYECKUUN u dusuueckuit
CMBICJI NPOWU3BOJHOM. YpaBHe-
HHUe KacaTeJibHOU K rpaduky
byHKLIUU .

OnepupoBaTh NOHATUAMM: QYHKIHUSA HeNpepbIBHAsS Ha
oTpe3Ke, TOYKa pa3pbliBa YHKILHH, aCHMIITOTa rpadpuka
byHKIUH .

IIpMeHATh CBOHCTBA HeNpepbIBHBIX QYHKIUHU A pe-
meHus 3ajad .

OnepupoBaTh NOHATHUAMM: NepBasi U BTOpas NMPOU3BO-
AHble QYHKIMH; TOHUMATh PU3NIEeCKUH U reoMeTpUYe-
CKHU CMBICJI IPOU3BOJHON; 3alIUChIBATh ypaBHEHNE Ka-
caTesIbHOH .

BbIYMCAATB NPOU3BOJHBIE CYMMBI, TPOU3BEEHUS, YACT-
HOTO U CJOXKHOU PYHKIUH .

H3y4aTh MpOU3BOAHbIE 3JIeMEeHTAPHBIX QYHKIMH .
Hcnosib30BaTh reoMeTpUYecKUd U GU3UUYECKUH CMBICI
MPOU3BOJHOMN /Il pellleHUs 3ajad




[IponsBoJHble 3JIeMEHTApPHBIX
byHKUIMMI [IponusBoAHasA CyM-
MBI, IPOM3BEJI€HUS], YaCTHOIO U
KOMIO3UIUH QYHKLUH

I[loBTOpEHMe,
000061IEHHE,
cHCTeMaTHu3anusa
3HAHUH

(z29)

OcHOBHbIe NOHATHUA Kypca aJre-
Opbl U HayaJ MaTeMaTU4YeCKOTO
aHasin3a 10 kJjacca, 06061IeHHE
U CUCTeMaTHu3alusa 3HaHUU

IIpMeHATh OCHOBHbIE MOHATHUSA Kypca ajre6pbl U HavaJl
MaTeMaTHU4YeCKOro aHa/iu3a JJs pelleHUd 3aZad U3 pe-
Q/IbHOM »KHU3HU U JAPYTHX LIKOJbHBIX IPEMETOB

11 knacc (He mMeHee

140 yacos)

HasBanue
paszesa (Tembl)
(k0/IMYeCcTBO 4aCOB)

OCHOBHOe coJepiKaHue pa3jesia
(TembI)

OcCHOBHbIE BUABI AeATEJBbHOCTH 00y4YalIIUXCs

HUccnegoBanue
byHKIMHA

C MOMOILIbIO
NMPOU3BOJHOM
(24 y4)

[IpyuMeHeHre NPOU3BOJHON K HC-
cJieloBaHHI0 QYHKIIMH HA MOHO-
TOHHOCTb U 3KCTpeMyMbl. Ha-
XO0XKJAeHHe HauboJIbllIero U Hau-
MeHbILIero 3HaYeHUs
HelpepblBHOW QPYHKIMU HaA OT-
peske.

[IpyMeHeHMe NMPOU3BOAHON [
HaxO0X/JleHWsI HauJIy4lllero pele-
HUS B NPUKJIAJHBIX 3ajavax,
JAJs1 ompejie/leHUsl CKOPOCTH U
YCKOpeHMUs Nnpolecca, 3aJJaHHOr o0
dbopmysioll uar rpadUKoM .

CTpouTh rpaduK KOMMIO3ULMH GYHKIHUH C MOMOIIBIO
3JIeMeHTapHOr'0 MCCJeJ0BaHUsI U CBOMCTB KOMIO3UIUH .
CTpouThb reoMeTpUieckrue 0o6pasbl ypaBHEHUH U Hepa-
BEHCTB Ha KOOPJMHATHOH IMJIOCKOCTH .

Hcnosib30BaThk NPOU3BOJAHYIO /S HCCAeA0BaHUA QYHK-
LMY Ha MOHOTOHHOCTb U 3KCTPeMYyMbl; HAXOJAUThb Hau-
GoJiblllee U HaUMeHblllee 3HaYeHUs1 QYHKIUU HelpepbiB-
HOU Ha OTpe3Ke; CTPOUTh rpaduku GyHKIMHA HA OCHOBa-
HUY NPOBEJEHHOI'0 HCCJe0OBAHUS .

Hcnosb30BaTh MPOU3BOAHYIO [JIJIsT HAX0XKJEHUS HAUJIyd-
LIero peleHys B MPUKJIAAHBIX, B TOM YHCJI€e COLIMAJIBHO-
9KOHOMMYECKHUX, 3a/jla4ax, AJis1 onpejeseHUsI CKOPOCTHU
WU YCKOpeHHUs Mpoliecca, 3aflaHHoro ¢GopMyJod WU rpa-
dukom.




IIpooonscenue

HasBanue
pasaesa (TeMbl)
(ko/1MYeCTBO 4acoOB)

OCHOBHOE cojep KaHue pasjesia
(TemnlI)

OcHOBHbIE BHAbI AesATe/JIbHOCTH oﬁyqaloumxcn

Komno3aunusa o¢yHkuuii . 'eome-
TpU4ecKkre o6pa3bl YpaBHEHUN U
HepaBeHCTB Ha KOOpPAWHATHOH
IJIOCKOCTH

Ilos1yyaTh npeAcTaBJI€eHUe O IPYMeHEeHUH IPOU3BOJHON
B PasJIMYHBIX OTPAC/IAAX 3HAHUH

IlepBooGpa3Has
U MHTEerpas
(12 v)

[lepBooGpa3Hasi, OCHOBHO€E CBOM-
CTBO NepBO06pa3HbIX . [lepB006-
pa3Hble 3JieMEHTapHbIX QYHK-

it . IlpaBuia HaxoX/JeHHU:
NepBOOOPA3HBIX .
HWuterpan . T'eoMeTpuyeckuit

CMBICJI MHTerpasa . Beluncnenue
omnpefie/IéHHOrO HWHTerpaja Io
dopmysie HbrooTona — Jleli6-
HUIA .

[[puMeHeHUe uUHTerpaja AJs Ha-
XOXJEeHUsl TIIolaZed IJIOCKUX
buryp u o6bEMOB reomeTpuye-
CKHUX TeJl.

[IpuMeps! peuenuiit fuddepen-
LlMaJIbHbIX YpaBHeHUH. MaTeMa-
THUYecKoe MoJieJUpOBaHUe pe-
Q/IbHBIX IPOIECCOB C MOMOIUIbIO
nuddepeHMANBHBIX  ypaBHe-
HUH

OnepupoBaTh NMOHATHUAMM: IepBoo6pa3Hasg U ompeje-
JIEHHBIA UHTerpaa . HaxoauTh nepBoo6pa3Hble 3/eMeH-
TapHbIX QYHKLUMH M BBIYUCJAATH HHTerpaa mo ¢opmysie
HbroToHa — JleliGHMIA.

HaxoauTh miowaju MJOCKHUX GUTyp M O6BEMBI Tesa C
MOMOLIbIO ONpe/ie/IEHHOr0 HHTerpaJsa.

3HAaKOMUTBCA C MaTeMaTUYeCKUM MOJeJUPOBaHUEM Ha
npuMmepe guddepeHMaIbHBIX YPaBHEHUH .

IloslyyaTh npejcTaB/IeHUe 0 3HaYeHUH BBeJIeHUS TOHSA-
THS WHTerpajia B pa3BUTHHU MaTeMaTHKHU




I'paduku Tpuro-

TpuroHomeTpuyeckne QYHKIUHY,

Hcnonb3oBaTh HQpPOBBIE pecypchl /s NOCTPOEHUS

HOMeTpPHYeCKUX WX CBOWCTBA U TrpaduUKH . rpapuKoOB TPUTOHOMETPUYECKUX QYHKLUUU W H3YYEHUS
ynkumii. Tpuro- OT60p KOpHEW TpUTOHOMETpHUUe- X CBOMCTB.
HOMeTpHuYecKue CKMX YypaBHEHUH C MOMOILbIO PemaTp TpUroHoMeTpuyeckhe ypaBHEHHUS M OCYLLECT-
HepaBeHCTBa TPUTOHOMETPUYECKON OKPYKHO- BJISITh OTGOP KOPHEN C MOMOIbI TPUTOHOMETPHUUECKOU
(16 4) CTH. OKPY>KHOCTH .
PewmreHne TPUrOHOMETPHUYECKUX IlpuMeHATH QGOpPMYyJIbI TPUIOHOMETPHUHM [JIs peLIeHUs
HEePaBEHCTB OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb3oBaTh BUPPOBEIE pecypcChl /sl NOCTPOEHUS U
rccae0BaHUsA rpadrUKoB QYHKIUN
HppanuoHanib- OCHOBHbBIE METO/bI pelleHUs I0- IIpuMeHATH CBOWCTBA NOKa3aTeJbHOU W siorapupMuye-

HbIe, NOKa3aTeJIb-
Hble U jorapud-

KasaTeJbHBIX U Jorapupmude-
CKUX HEpaBeHCTB.

CKOM QYHKIMH K pelleHHI0 NMOoKasaTeJbHbIX U Jiorapud-
MHUY€ECKHUX HEPaBEHCTB.

MHYecKHue OCHOBHBIE MeTO/ibl pelleHUus Up- 060CHOBATh PaBHOCUJBHOCTb IE€PEX0/iOB .

HepaBeHCTBA panMoHaIbHBIX HEPABEHCTB . PemaTp uppanyoHaibHble U KOMOWHHpPOBAHHbIe Hepa-

(24 9) I'paduyeckre MeTo bl pelIeHUs BEHCTBA, C MOMOILbI0O PAaBHOCUJIBHBIX NEPEX0/0B .
HppaLMOHAJIbHBIX, NOKa3aTesb- Hcnonb3oBaThk rpadpruyeckrue MeTOAbl U CBONCTBA BXOJS-
HBIX U JlorapuPMHUYECKHUX ypaB- IIUX B ypaBHEHHe WM HepaBeHCTBO GYHKLUUH AJs pe-
HEeHUU U HepaBeHCTB LIeHUsT 3aZjauu

KommniekcHble KommniekcHble uncna . Anre6pa- OnepupoBaTh NOHATUAMM: KOMIIJIEKCHOE YUCJI0 U MHO-

quc/Ia nyeckass U TpUTOHOMeTpHUecKas >)KeCTBO KOMIIJIEKCHBIX YHCeJI .

(10 4) dopMbl 3anmKMcu  KOMILJIIEKCHOTO IIpeacTaB/IATh KOMIIJIEKCHBIE YUCIA B ajrebpaunyeckou
YyHcaa. ¥ TPUTOHOMETpPHUYEeCKOH popMe . BBINOIHATEL apudmeTH-

ApudmMeTndyeckre oIepanuu C
KOMIIJIEKCHBIMU 4YHCJIaMH .
H3o06pakeHHe KOMILJIEKCHBIX YMU-
ceJ Ha KOOPAMWHATHOW TIJIOCKO-
CTH.

YecKue omeparydu ¢ HUMH .
HN306pakaTh KOMILJIEKCHbIE 4YHCJIa Ha KOOPAHWHATHOU
MJIOCKOCTH .

IIpumeHnaTs ¢opmysny MyaBpa U mosiydyaThb HpeJCcTaBJie-
HHE O KOPHSX N-OH CTeleHU U3 KOMILJIEKCHOTO YHMCJIA .




IIpooonsicenue

HasBanue
pasaesa (TeMbl)
(ko/1MYeCTBO 4acoOB)

OCHOBHOE cojep KaHue pasjesia
(TemnlI)

OcHOBHbIE BHAbI AesATe/JIbHOCTH 06yqa10nmxc;1

®opmysia MyaBpa . KopHu n-oi
CTeNleHW W3 KOMILJIEKCHOI'O 4HC-
Ja.

[IpuMeHeHHe KOMIJIEKCHBIX YH-
ceJi sl pelieHUus1 pU3NIECKUX U
reoMeTpUYeCcKHUX 3a/a4

3HAKOMHUTBCA C NIpUMepPaMy NMPUMEHEHUsI KOMIJIEKC-
HbIX YHMCeJl JIJIsl pelleHHUs] TeOMEeTPUYECKUX U dU3nye-
CKHX 3334

HartypasibHble U
neJsble YUcaa

HaTypaﬂbeIe U LeJible 4Yucia .
HpI/IMeHeHI/Ie MNPU3HAKOB AeJin-

OnepupoBaTh NOHATUAMM: HaTypaJIbHOE U 1leJI0e YHCJIO,
MHOXECTBO HATypaJIbHbIX U LIeJIbIX YHCE .

(10 v) MOCTH LesbIx yuces, HO/| u Hcnosib30BaTh NPU3HAKHU [EJUMOCTH LEJBbIX 4YHCeJ;
HOK, ocTtaTkoB mo MmopayJito, aJj- octaTku no moayJtwo; HOJl u HOK HaTypa/ibHBIX yuceJ;
ropurMma EBKJII/I,[La AJid pelieHud AJITOPUTM EBKJII/I[La AJId pelieHrud 3a4a4.
3a/la4y B I|eJIbIX YUCJIaX 3anuchIiBaTh HaTypaJibHble YHUCJA B PAa3JIMYHbIX MO3U-

LIMOHHBIX CUCTEMaX CYUCJIEHUS
CucremMbl panuo- CucteMa UM COBOKYNHOCTb ypaB- OnepupoBaTh NOHATUSMH: CHCTEMA U COBOKYIHOCTb
HaJIbHBIX, Uppa- HEHUH . ypaBHEHHﬁ W HEpPaBEHCTB; pelieHrue CUCTEeMbl UJIHU COBO-

IIMOHA/IbHBIX IIO-
KasaTeJbHbIX U
JorapupmMmuyecknx
yPaBHEHUH

(12 v)

PaBHOCH/IbHBIE CHUCTEMBI
CTeMBbI-C/I€/ICTBUS .
OCHOBHbIE METO/JbI PELIeHUs] CU-
CTeM ¥ COBOKYIIHOCTeH paluo-
HaJIbHBIX, HppaLMOHAJBHBIX,
MoKasaTeJbHbIX U JiOrapupMu-
YeCKHUX YpaBHEHUH .
[l[puMeHeHMe ypaBHEHUH, CHU-
CTeM U HEPaBEHCTB K pelleHUIo

nu Cu-

KYIHOCTH; PaBHOCHJIbHbIE CHUCTEMbI U CHCTEMBbI-CJIE/I-
CTBUA .

HaxoauTb pellleHUs CUCTEM U COBOKYIHOCTEH IeJIbIX
panUoHa/IbHBIX, UPPANUOHAJIBHBIX, MOKa3aTeJbHbIX H
JorapuPpMUIECKUX YPAaBHEHHUH U HEPABEHCTB .
IIpUMEeHATh CUCTEMbl YPaBHEHUU K PELIEHUI0 TEeKCTO-
BbIX 33/la4 U3 pa3/IMYHbIX 06JIacTel 3HAaHUN U peasbHOU
’KU3HU; UHTEePNPEeTUPOBATh IOJIyYeHHbIe pelleHUs .
Hcnosib3oBaTh UPpOBBIE pecypchl




MaTeMaTH4YeCKHX 3aJla4 U 3a7a4
U3 pas3/IMYHbIX 06J1aCTel HAyKH
W peasbHOM >KHW3HU, UHTepIIpe-
Talus M0JIyYeHHbIX Pe3yJbTaTOB

3azaum
C mapamMeTpaMu
(16 1)

PauuoHnasnbHble, UppanOHaJb-
Hble, IIOKa3aTeJsbHble, JOorapud-
MHU4YEeCKHe W TpPHUTOHOMeTpHu4e-
CKHe ypaBHEHHA, HEpaBE€HCTBA U
CUCTEMBI C NapaMeTpaMHu .
[locTpoeHne U Hccae0BaHUE
MaTeMaTUYEeCKUX MoJesed pe-
AJIbHBIX CPITyaI.[PIﬁ C IIOMOIIBIO
ypaBHEHUH, cUCTeM ypaBHEHUU
Y HEPABEHCTB C apaMeTpaMH

BbIGUpaTh Ccrnoco6 pelleHUsl palMOHAJIbHBIX, UppaLHo-
HaJIbHBIX, I0Ka3aTeJbHBIX, JOrapuPpMUIECKHUX U TPUTO-
HOMETPHUYECKUX ypaBHEHUN U HEePaBEHCTB, COJep KalllUX
MOJyJIM U MapaMeTphl .

IIpuMeHATh rpaduyeckde M aHaJIUTHUYECKHe MeTO/bl
JUIS pellleHHs] YpaBHEHUH U HepaBeHCTB C apaMeTpaMy,
a TakKe HcciaeloBaHHe QYHKUUHA MeToJaMHd MaTeMaTH-
YeCcKOro aHa/v3a.

CTpouTh M HMCCIAEeA0BAaTh MaTeMaTHYeCKHe MOJiesu pe-
aJIbHBIX CUTYallMH C MOMOLbI0 YpaBHEHHH, HepaBEHCTB
M CUCTEM C IapaMeTpaMu

[loBTOpEHMeE,
0060011eHHUe,
crucTeMaTHu3anus
3HAHUK

(16 4)

OCHOBHbIE TOHATHUS W METOJbI
Kypca, 060061eHrue U CUCTeMATHU-
3aI1 sl 3HaHUH

Moae1MpoBaTh peasibHble CUTYallMU Ha A3bIKe aare6phl,
COCTABJIATH BbIPAKEHUs, yPAaBHEHMS, HEPABEHCTBA U HX
CUCTEMBI IO YCJIOBUIO 3aJja4yd, MCCAeA0BaTh MOCTPOEH-
Hble MOJIeJIM C UCIOJIb30BAHUEM alapara ajare6Gpbl, HH-
TepnpeTHUPOBATH MOJIYYEHHbIH pe3yJbTaT .

IIpuMeHATh QYHKIUU A MOJIEJUPOBAHUS U HCCIEN0-
BaHUs peayibHbIX MPOIECCOB.

Pemath npuk/aZiHble 33Jja4d, B TOM YHCJI€ COLMAJIBHO-
3KOHOMHUYECKOro U PpU3NYeCKOro XapakTepa, CpeJCTBa-
MU a/Ire6pbl U MaTeMaTUYECKOr0 aHaJu3a




PABOYAA NMPOrPAMMA YYEBHOIO
KYPCA «TEOMETPUA»

UEN U3YHEHUA YHEBHOIO KYPCA

['eoMeTpus ABJIsSETCS OAHUM M3 6A30BBIX KYPCOB Ha YPOBHE CpeJ-
Hero o6ilero o6pa3oBaHUs, TaK KaK oOOecledyrMBaeT BO3MOXXHOCTb
W3y4YeHUs [AUCUUIJIMH €eCTECTBEHHOHAyYHOW HANpPaBJIEHHOCTH U
npejMeTOB I'yMaHUTAPHOro IUKJA . [IOCKOJIbKY JIOTHUYECKOEe MBbIIII-
neHue, GopMHpyeMoe MNPU HU3YYEHUU OOY4YaIOLUMUCH NOHATHUHHBIX
OCHOB reOMeTpHUH, NMPHU J0Ka3aTeJbCTBE TEOPEM U MOCTPOEHUU Iie-
MOYKHU JIOTUYECKUX YTBEPXKAEHUH NpPU pelleHUd TreoMeTPHUYeCKUX
3a/la4, yMeHHe BbIJBUTaTb W OIpPOBepraTb THUIOTE3bl HENOCpes-
CTBEHHO HCIIOJIb3YIOTCA MPU pelleHUH 33Ja4 eCTeCTBEHHOHAYYHOTro
[MKJIA, B YaCTHOCTU PU3NYECKUX 3a/ad .

Llenb ocBoeHUsI mporpaMMhbl y4yebGHOro Kypca «[eoMeTpusi» Ha
yrjay6J6HHOM YpPOBHE — pa3BUTHE UHJUBUAYAJbHBIX CIIOCOOHOCTEN
00yJarUUXCA MPU U3YYeHUH TeOMEeTPHUHU, KaK COCTaBJISIOLEN Tpes-
MeTHOHW o6Jsiactu «MaTeMaTHka U MHPOpMATHKa» 4Yepe3 obecreye-
HUEe BO3MOXHOCTU NPHUOGPEeTEeHHs M UCIOJb30BaHUS OoJsiee raybo-
KUX TeoOMeTpUYeCKHX 3HaHUW U JeHCTBUH, crnenuPUYHBIX reoMe-
TPpUU, U HEOOXOAUMBIX /[JI1 YCHEUIHOTO NPOoQPpecCHOHATBHOTO
06pa30BaHUs, CBS3aHHOIO C UCMOJb30BaHUEM MaTEMaTHUKU .

[IpyopuTETHBIMHU 33/ja4aMH Kypca reoMeTpUU Ha yrJiy6JEHHOM
YPOBHE, PACIIUPSIIUMUA U YCUJIHUBAIOIUMH KypC 6a30BOro ypoB-
HSI, SIBJISIFOTCSI:

6 pacuiupeHHe NpeJICTaBJIeHUs O FeOMeTPUH KaK 4YacTH MHPOBOU
KyJAbTYpbl U $OpPMUPOBAHHE OCO3HAHHUS B3aHMOCBS3U FeOMETpUU
C OKPY?KAIOIIUM MHUPOM;
dopmMupoBaHUe NpeACTaBJAE€HUSI O NPOCTPAHCTBEHHBIX QUIypax
KaK O Ba)KHEHIINX MaTeMaTHYEeCKUX MOJeNsaX, I03BOJISIONNX
ONMUChIBAaTb M H3y4YaTb pa3Hble SBJEHUS OKpYy»KalOlllero MHDPa;
3HaHUe MOHATUHWHOrO amnmapata no pasfgeny «CTepeoMeTpus»
IIKOJIBHOTO Kypca reoMeTpuH;

dopmMupoBaHUEe yMeHHS BJAZEeTh OCHOBHBIMH TOHATHUSIMHU O
MPOCTPAHCTBEHHbIX GUrypaX U HUX OCHOBHBIMU  CBOWCTBaMHU;
3HaHUe TeopeM, GOpMyJ U YMeHUEe UX NMPUMEHSATH; YMEHUS [0-
KasblBaTb TeOpeMbl W HAXOJHUThb HeCTaHJApPTHbIE CIIOCOOBI pe-
IeHusA 3aay;

6 popMUpOBaHUE YMEHUSI pacno3HaBaTh Ha 4YepTexax, MoOJessX U

B peajbHOM MHpPE MHOTOTPAaHHUKH U TeJsa BpalleHUs; KOHCTPY-

HpOBaTb reOMeTpPUYECKHE MOJEJIH;

o

o

o

dopMHpoBaHUE NOHHMaHUsS BO3MOXXHOCTH aKCMOMAaTU4YeCKOTO
MOCTPOEHUSI MaTeMaTUYEeCKHUX TeOpul; GOopMHUpPOBaHHE MOHHUMA-
HHUSl POJIM aKCUOMATHKH NMPU NPOBEJEHUH PACCYKIEHUH;

6 GopMHUpOBaHHEe YMEHHUS BJIaJIeTb METOJIaMH JOKa3aTeJNbCTB U aJl-



FOPUTMOB pellleHHs; YMeHUs UX NPUMEHSTb, IPOBOAUTH JlOKa3a-
TeJIbHble PACCYXZEHHUsI B XOJle pelleHUs] CTEPeOMEeTPUYECKHX 3a-
Jad W 33Jad C NPaKTUYECKHM coJepkaHueM; GOpMHpOBaHUE
npe/CcTaBJeHUs 0 HEOO6XOAHMMOCTH J0Ka3aTeJbCTB IIPU 060CHOBA-
HUM MaTeMaTUYEeCKUX YTBEPXKAEHUW U pOJIM aKCUOMAaTHKU B
NpOBeJleHUHU JIeJYKTUBHBIX PaCCYXXIeHUH;

pasBUTHE U COBEPIIEHCTBOBAaHUE WHTE/IEKTYAaJbHBIX U TBOpYe-
CKHUX CIIOCOOHOCTENW OOY4YamIUXCS, IMO03HABATEJbHOM aKTHUBHO-
CTH, MCCIAE0BATEJNbCKUX YMEHUH, KPUTHYHOCTH MBbILJIEHHS,
HMHTepeca K U3y4YeHUI0 FeOMeTpUY;

dopmupoBaHUe GYHKLIMOHAJbHONW TPaMOTHOCTH, peJieBaHTHOU
reoOMeTpUHU: YMEeHUs paclo3HaBaTh IPOSIBJIEHUsS TeoOMeTpuue-
CKUX TMOHATHUH, 06'bEKTOB U 3aKOHOMEPHOCTEH B peasibHbIX KU3-
HEHHBIX CUTyalMsIX U MPU HU3yYEeHUHU APYTrUX Yy4eOHBIX MNpejMe-
TOB, NPOSIBJIEHUS1 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, MOJenupo-
BaHUs peaJbHBIX CHUTYyaluH, vccyie/J0BaHus MOCTPOEHHBIX
Mo/ieJied, MHTepIpeTaluy NOJy9YeHHbIX pe3yJabTaTOB.

OcHOBHBIE coAepKaTeJbHbIe JIMHUM Kypca «['eomeTpun» B 10—
11 kuaccax: «IlpAMble M NJOCKOCTH B NpPOCTpaHCTBe», «MHO-
rorpaHHuKu», «TeJsia BpalleHusa», «BeKTopbl U KOOPAHUHATHI B IIPO-
CTpPaHCTBe», «/I[BUXKEHUsI B MPOCTPAHCTBEY .

CoopmynupoBaHHoe B DesepasbHOM TocyJapCcTBEHHOM 06paso-
BaTeJIbHOM CTaHJapTe CpeJiHEro o6iero o6pasoBaHUsI TpeOGOBaHUE
«yMeTb OINEepUpPOBATb MOHSITHUSIMH», peJeBaHTHbIX TEOMETPUH Ha
yray6séHHOM ypoBHe o0ydeHUsi B 10—11 kJsaccaX, OTHOCUTCA KO
BCEM COJlepXKaTeJbHbIM JIMHUSAM y4eGHOTO Kypca, a GopMHUpOBaHHE
JIOTUYECKUX YMeHHH pacnpefessieTcss He TOJIbKO IO CoJeprKaTesib-
HbIM JIMHUSAM, HO U 10 rojiaM oby4yeHus . CopeprkaHue o6pa3oBaHus,
COOTBETCTBYMIOIIlee MpPEJAMETHBIM pe3yJbTaTaM OCBOeHHUs paboyei
MpOrpaMMmbl, pacnpesieIEHHbIM mno rojiamMm 00y4YeHwus,
CTPYKTYpPHUpPOBAHO TaKHM 06pa3oM, 4YTOOGBI KO BCEM OCHOBHBIM,
NPUHLUIHAJIBHBIM BOIpOCcaM obyd4amwlnuecss obpallaJicb HeOLHO-
KpaTHO . JTO IMO3BOJISIET OPraHMW30BaTh OBJIAJleHUE TEOMETPUYECKH -
MU MOHATHUSMH U HaBbIKAaMU MOC/€0BATEJbHO U MOCTYNATENbHO, C
cobJII0ZleHueM NMpPUHIMIA NTPEeeMCTBEHHOCTH, @ HOBble 3HAHUSA BKJIIO-
4aTh B OOUIYI0 CHUCTEMY reOMETPUYECKHX NpPEeACTaBJIEHHUH obydaro-
IIMXCS, pacliupsiss U yray6usas eé, o6pasys HNpPOYHble MHOXECTBEH-
Hble CBSI3H .

o

o

[lepexo/ K U3y4YeHHIO F€eOMETPHUHU Ha YraAyOGJEHHOM YPOBHE MO-
3BOJISIET:

— co3jaTh ycaoBus Aas AuddepeHIHanuu o6ydeHHs, MOCTpoe-
HUSI WHJWBUAYAJIbHBIX 00pa30BaTeJbHbIX MpOrpaMM; 06ecnevyuThb
yriy6/J€HHOEe H3yYeHHEe TeOMEeTPUM KaK COCTaBJSIOIed y4yeGHOTO
npeameTa «MaTeMaTHKa»;

— MOJTOTOBUTh OOYYAIIIMXCS K MPOJO/DKEHHUIO U3yUYeHUs] MaTe-
MaTHKU C Y46TOM BbIOOpa Oyaymieid mpodeccuu, obecnedyuBasi npe-
€MCTBEHHOCTb MeX/[y 06IIUM U NMpodecCHOHATbHBIM 06pa30BaHUEM .



MECTO YYEBHOIO KYPCA B Y4EBHOM MNJIAHE

B y4e6HOM mJjaHe Ha HM3y4yeHHe yIJyGJEHHOrO Kypca reoMeTpUHU

B 10—11 kJlaccax OTBOAUTCS He MeHee 3 Y4eOHBIX YacOB B HeJZeJII0
B TE€YEeHHE KAXKJOro roja obydeHus, BCEro 3a /iBa rojia o0y4yeHUus —
He MeHee 210 y4yeOHBIX 4aCOB.

M/IAHMPYEMBIE MPEZAMETHBIE PE3Y/IbTATbI OCBOEHMS! PABOYEN
MPOrPAMMbI (MO FOZAM OBYYEHMS)

OcBoeHue yde6HOro Kypca «[eoMeTpusi» Ha ypOBHe CpeJHEro

o611ero o6pa3oBaHUs [IODKHO 00eCIedYruBaTh JIOCTHKEHHE CJIeJIyIo-
WX MPeAMETHBIX 06pa30BaTeJbHbIX PE3YJIbTATOB:

10 Knacc

6

o

o

o

o

o

o

o

o

o

o

o

o

6

CB0O6GOJIHO OMNEpPHUPOBATH OCHOBHBLIMHU MOHSATHSIMH CTEPEOMETPHUH
NpU pelleHUU 3aZad U NPOBeJEeHHUM MaTeMaTU4YeCKUX paccyxje-
HUH .

[IpyMeHSATh AaKCUOMbI CTEPEOMETPUU MU CJAeJCTBHUS U3 HUX MPHU
pellleHUuU reoMeTpUYEeCKUX 3a/1a4 .

KnaccudunyupoBaTh B3aMHOE pPaACIIOJIOKEHHE MPSMbBIX B MPO-
CTPAHCTBE; MJIOCKOCTEN B MPOCTPAHCTBE; NPSAMBIX U IJIOCKOCTEH
B IPOCTPAHCTBE .

CBOGOAHO OMEPUPOBATH TMOHATHUSAMH, CBSI3aHHBIMHU C yrJIaMH
B IIPOCTPAHCTBE: MEeXJy MNPSAMBbIMU B NMPOCTPAHCTBE; MEXAY Nps-
MOM M TJIOCKOCTBIO .

CB0oOOAHO ONepUpOBaTh MOHATHUSIMH, CBSI3aHHBIMU C MHOTIOTpPaH-
HUKaMH .

CB06GOAHO pacno3HaBaTh OCHOBHbIE BU/bl MHOTOTPAaHHUKOB (MpH-
3Ma, NUpaMu/ia, NPSIMOYTOJbHBIA Napasjesenunes, Kyo).
KnaccudunypoBaTb MHOTOTPAaHHUKH, BbIOHMpAsi OCHOBaHUSA [Jis
KJaccuduKaLuu .

CB0OGOAHO oOmNepHUpoBaTb MOHATUSMH, CBSI3aHHBIMU C CedeHHEM
MHOTOTPaHHUKOB MJIOCKOCTBIO .

BbINOJIHATE NapasijiesbHOE, LieHTpaJbHOEe U OPTOrOHAJBbHOE MpO-
eKTUpOBaHHe QUIyp Ha IJIOCKOCTb; BBINOJHATb H300paKEHHUS
¢duryp Ha mJIOCKOCTH .

CTpouThb cedeHHUs MHOTOTPAaHHUKOB Pa3JIMYHbBIMHU METO/AaMH, BbI-
NOJIHATH (BBIHOCHBIE) IIJIOCKHE YepTeXH M3 PHUCYHKOB INPOCTHIX
00'bEMHBIX QUTYpP: BUJ, CBEPXY, COOKY, CHU3Y .

BbIUMCAATD MJIOIAAM NOBEPXHOCTEW MHOTOTPAaHHUKOB (IpU3Ma,
NUpaMu/a), reOMETPUYECKUX TeJ C MpUMeHeHueM Gopmy..
CB06OJHO OmepUpOBATh MOHATHUSIMU: CHMMETPHUS B NPOCTpPaH-
CTBE; LEHTP, OCh U IJIOCKOCTb CHMMETPHH; LIEHTpP, OCb U ILJIO-
CKOCTb CHMMETPUHU QUIYPHI.

CBO6GOJHO ONepUpPOBaTh NOHATHUSMHU, COOTBETCTBYIOLUIUMHU BEKTO-
paM ¥ KOOpJAHWHATaM B NPOCTPAHCTBE.

BbINOJIHATH AeWCTBUS HaJ, BEKTOPAMU .



6 PemraTp 3alayu Ha /J0KasaTeJbCTBO MaTeMaTHU4YeCKHUX OTHOLIe-
HUHA W HaxOoXJeHUe TreoMeTPUYEeCKUX BeJMYWH, NpPUMEHASd H3-
BECTHble MeTO/bl INPU pelIeHUU MaTeMaTU4YeCKUX 3ajJady MOBbI-
IIIEHHOTO U BBICOKOTO YPOBHSA CJIOXKHOCTH .

6 [I[puMeHATH NpOCTeHIINe NPOrpaMMHbIe CPeACTBA U 3JIEKTPOHHO-
KOMMYHUKAallUOHHble CHUCTeMbl NPU pelleHWU CTepeoMeTpUYe-
CKHUX 3ajia4 .

6 HM3BiekaTb, Npeo6pasoBbIBaTb WU HHTepPNpeTUPOBATb MHPOpMa-
IUI0 O MPOCTPAHCTBEHHBbIX reoMeTPUYeCKUX (Urypax, MpescTas-
JIEHHYIO Ha 4epTeXax M PUCYHKaX.

6 [IlpuMeHATb NOJIydyeHHble 3HAHUS Ha MNpPaAKTHKe: CPaBHUBATb M
aHAJIM3UPOBAThb peasibHble CUTyallMH, IPUMEHATb U3y4eHHble IO0-
HATHA B Ipoliecce MOMCKa pelleHUs MaTeMaTH4ecKd cHopMyJiu-
pOBaHHOW mNpo6JIeMbl, MOJEJUPOBAThb peaJibHble CUTYal MU Ha
A3blKe T€OMEeTPHH, UCCe,0BAaTh IOCTPOEHHble MOJEe/NH C HUCIOJb-
30BaHHWEM reoMeTpPUYeCKUX MOHATHH M TeopeM, almapara aJre-
Opbl; pemlaTh NMpaKTUYECKHE 33/a4yd, CBSI3aHHbIE C HAXO0XJEHHEM
reoMeTpHUYeCKHUX BEJUYHH .

6 UMeTb npejcTaBieHUss 06 OCHOBHBIX 3Tanax pa3BUTHUS TeOMeET-
pUH KaK COCTaBHOM 4YacTH pyHJAaMeHTa Pa3sBUTHS TEXHOJIOTUH .

11 Khacc

6 CBO6GO/THO OIIepHUpPOBATh NMOHATUSIMH, CBA3aHHBIMU C [[UJIUH/IPH -
YeCKOUM, KOHHYeCKOH U cPepruyecKONW MOBEPXHOCTSAMH; 0O'bscC-
HSATHb CIIOCOOBI MOJIYYeHUST .

6 OmepupoBaTh MOHATHUSAMH, CBSI3aHHBIMHU C TeJIAaMU BpalleHHUS:
UJHUHJPOM, KOHYCOM, chepoil U 1MapoM .

6 Pacno3HaBaThb TeJsia BpauleHus (LUIUH/JP, KOHYC, cdepa U 1map)
U 00'BbSICHATDH CHOCOOBI MOJIYYEeHUS TeJ BPaIleHU .

6 KiaccuduuupoBaTb B3aUMHOE paciioJioxkeHHue chepbl U IJIOCKOCTH .
6 BbIYUC/IATH BEJIMUMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TeJl
BpallleH!sl; 06'bEMBI U IJIOIIAAHU TOBEPXHOCTEH MHOTOTPAHHU-
KOB W TeJl BpalleHHs, TeOMeTPUYECKUX TeJ C IPpUMeHEHHUEM
bopmy. .

6 CBOGOJHO OnIepUpPOBATh NOHATHUSAMH, CBSI3aHHBIMHU C KOMGUHALIY-
SIMM TeJI BpallleHUsI © MHOTOTPAaHHHUKOB: MHOTOTPaHHUK, BIUCAH-
HbIM B chepy U onUcaHHBIN oKoJsio cdepnl; chepa, BIUCAHHAS B
MHOTOIPAaHHUK WJIM TeJIO BpallleHUs .

6 BBIYMCIATH COOTHOLIEHUS] MeX/y MJOIMAAAMH MOBEPXHOCTEH U
06bEMaMU MONOOGHBIX TeEJI.

6 U306paxkaTh u3ydyaeMble GUTYpPbl; BBINOJHATH (BBIHOCHBIE) IJIO-
CKHe 4YepTeXU W3 PHUCYHKOB MHPOCThIX O06'bEMHBIX GUIYpP: BUJ,
CBEpPXY, COOKY, CHU3Y; CTPOUTb CEUYEeHHsI TeJs BpalleHHUs .

6 M3ByiekaThb, WHTEpPNPETUPOBATh U MpPeo6pa3oBbIBaTh HHPOpMa-
[UI0 O MPOCTPAHCTBEHHBIX TeOMeTPUYECKUX (UTrypax, MpescTaB-
JIEHHYIO Ha 4YepTexax U PHUCYHKax.

6 CBOGOJJTHO ONepUpOBaTh NMOHSATHEM BEKTOP B MPOCTPAHCTBE.



6 BbInmoJsiHATEL omnepanuy HaJ, BEKTOPaMH .

6 3aJlaBaTh IJIOCKOCTb YpaBHEHHEM B JleKapTOBOH cHCTeMe KOoop-
JUVHaT .

6 PemlaTp reomeTrpudeckue 3aZa4yd Ha BBIYUCJIEHHE YIJIOB MeXIYy

NpSIMBIMH M IIJIOCKOCTSIMM; BbIYMCJIEHHE PACCTOSHUM OT TOYKHU

J0 TIJIOCKOCTH; B LieJIOM, Ha NpHMeHeHHe BeKTOPHO-KOOpJAWHAT-

HOrO MeTo/ia NP pPelleHUH .

CB060OJHO OonepUpPOBaTh IMOHSATUSMH, CBS3aHHBIMH C JIBU>KEHHEM

B NIPOCTPAHCTBE; 3HAThb CBOMCTBA JBUXXEHUH .

BeInoIHATh M306pakeHWs1 MHOTOIPAaHHHUKOM MW TeJ BpalleHus

IpU NapaJijieJJbHOM IIepeHoCe, LIeHTPaJbHOM CUMMETpPUH, 3ep-

KaJIbHOM CUMMeTpUH, NpPU NOBOPOTe BOKPYr NPsAMOH; mpeobpa-

30BaHUA NMOA00OUS .

CTpouTb cedyeHUs] MHOTOTPAaHHHUKOB M TeJ BpAllleHUs: CedyeHUs

NUIMHAPa (mapasijielbHO U NMEePINeHAUKYJISIPHO OCH), CeYeHUsl KO-

Hyca (napaJ/ileJibHOe OCHOBAaHHUIO U NpPOXOoJslliee yepe3 BepIlUU-

Hy), ceyeHUd Luapa.

Hcnosib30oBaTh MeTOABI NMOCTPOEHUsI CeYeHUU: MeTo/[, C/Ae/l0B, Me-

TOJ, BHYTPEHHEro NpOeKTUPOBAHUSA, MeTO/, NlepeHoca CeKylleil

MIJIOCKOCTH .

JlokasplBaTh reoMeTpU4yecKue yTBepXKAEeHHUA .

[IpuMeHATbL reoMeTpudeckre QakThbl JJisl pelleHUs CTepeoMeTpHU-

YeCKMX 3ajay, NpeAlojararmilix HeCKOJbKO IIAaroB pelleHHs,

€CJIM yCJIOBUS NMPUMEHEHHUs 33aJlaHbl B IBHOW U HeABHOU popme.

o

o

o

o

o o

o

PemaTh 3az@auyu Ha [l0Ka3aTeJbCTBO MaTeMaTHU4YeCKUX OTHOlle-
HUU 1 HaxOoXJeHUue reoMeTpPHUYeCKUX BEJIMYMH .

[IpuMeHATH NmporpaMMHbIe CpeJiCTBa U 3J€KTPOHHO-KOMMYHHMKa-
LIUOHHbIEe CHUCTeMBbI NPU pellleHUU CTepeoMeTpPHUYeCcKUX 3ajad.
[[puMeHATH NOJIydeHHble 3HAaHUA Ha IMpaKTUKe: CPaBHUBATh,
aHaJM3UpPOBaTh M OL€HHWBATh peaJibHble CHUTYalluM; NMPHUMEHSTH
W3y4yeHHble NMOHATHS, TeOopeMbl, CBOMCTBA B Ipolecce NOUCKaA pe-
IIeHUsT MaTeMaTH4YeCcKd CPOPMYJIMPOBAHHOM Mpo6IeMbl, MoJe-
JIMpOBaThb peasibHble CUTYyallUM Ha s3blKe FeOMeTpHUH, HcClefo-
BaTb NOCTPOEHHble MOJeJU C HCHOJIb30BaHHEM TeOMeTpHUYeCKHUX
NMOHATUH W TeopeM, amnmapaTra ajre6pbl; pemaTrb NpPaKTHUYeCKHe
3a/lauyy, CBSI3aHHbIE C HAX0X/leHueM reoMeTpPHUYEeCKUX BEJIUUYUH .
HUMeTh npejcTaB/ieHUs] 00 OCHOBHBIX 3TallaX pa3BUTHUA TreoMe-
TPUM KaK COCTAaBHOW 4YacTU PpyHJaMeHTa pa3BUTHUS TEXHOJIOTHUH .

COAEPXAHME YYEBHOI O KYPCA (MO rOAAM OBYYEHMA)
10 Knacc
Hp.ﬂMble u naockocmu 6 npocmpaHcmaeae

o

o

o

OCHOBHbIE MNOHSTUS CTepeoMeTpuu . Touka, npAaMas, MNJIOCKOCTD,
MNpPpOCTPAHCTBO . [loHsATHE 06 aKCHOMaTHYECKOM MNOCTPOEHHUHN CTepe-
OMETpPpHUH: aKCUOMbI CTEpEoOMEeTpPUH U CJIeJCTBUA U3 HUX.

BsaumHoe pacroJioKeHrne MNpAMbIX B HNPOCTPAHCTBE: IIepecCeKaro-



muyecs, MapajjesibHble W CKpelluBawljuecs npsamble . [IpusHaku
CKpellMBalIIuXcad NpAMBIX . [lapasielbHOCTh NPAMBIX U IJOCKO-
CTed B NPOCTPAHCTBE: MapaJljeibHble MpsIMble B NPOCTPAHCTBE; Ma-
pa/lyIeIbHOCTh TPEX NMPSAMBIX; NApaJiIeIbHOCTh MPSMOM U  IJIOCKO-
ctd . [lapanienbHoe U LleHTpaJlbHOE IPOEKTHPOBaHHe, H300paKeHHe
¢duryp . OCHOBHbIE CBOWCTBA MapaJ/lieJIbHOTO MPOeKTUpoBaHus . U30-
6pakeHue GUTyp B NapaJijieibHON NPOEKI MU . YIJIbl C COHallpaBJIeH-
HBIMHU CTOPOHAMH; yroJl MexJAy NpsAMBIMH B npocTpaHcTse . [lapas-
JIeJIbHOCTb IIJIOCKOCTeH: NapaJijejibHble IIJIOCKOCTH; CBOMCTBa IHa-
pa/yieNIbHBIX NJIOCKOCTeH . [IpocTelinne npocTpaHCTBEHHbIE QUIYPBI
Ha IJIOCKOCTHU: TeTpasAp, napaJsijesenune/i; IOCTpOeHHe CeYeHUH .

[lepreHAMKYJISAPHOCTh NPSIMOM M IJIOCKOCTH: IePIeHAUKYJISp-
Hble INpsiMble B IPOCTPAHCTBe, MNpsAMble MNapajjesbHble W Iep-
NeHJUKYJApHble K IJIOCKOCTH, NpPU3HAK MepHeHAUKYJSIpPHOCTH
NpsAMOM Y NJIOCKOCTH, TeOpeMa O NPSAMOU NepHneHJUKYJSAPHOW ILIO-
ckocTH . OpTOroHa/JbHOe NpPOeKTHpoBaHUe . [lepneHJUKYIAP U Ha-
KJIOHHblE: PAcCTOSSHUE OT TOYKHU [0 IIJIOCKOCTH, PacCCTOSIHHE OT
NpsIMOM /10 MJIOCKOCTH, NMPoeKLuss GUrypbl Ha IJIOCKOCTH . [lepmeH-
JUKYJSPHOCTb IMJIOCKOCTeM: NpPU3HAK MepHeHAUKYJISAPHOCTH J[JBYX
nyockoctel. TeopeMa o Tpéx nepneHAUKYyJIApax .

Yribel B NPOCTPAHCTBE: YroJ MexJy NpsAMON IJIOCKOCTBIO; [JBY-
TPaHHBIM YroJ, JIMHEHHbIA yroJ ABYTpaHHOro yrJa. TpéxrpaHHbIA
W MHOrorpaHHble yrjibl . CBOWCTBa MJIOCKUX YIJIOB MHOIOIPaHHOTO
yrja . CBolcTBa MJIOCKUX U JBYTPAaHHBIX YIJIOB TPEXTPAaHHOIO yrJa .
TeopeMbl KOCUHYCOB U CHHYCOB JJI1 TPEXTPAHHOTO yrJja.

MnozozpaHHuxu

BuJbpl MHOTOrpaHHUKOB; pa3BépPTKa MHOrorpaHHuka . [Ipusma: n-
yroJbHas MpU3Ma; NpsiMas U HaKJOHHAs NPHU3Mbl; GOKOBasg U
MoJIHAsi TOBEPXHOCTh MNpU3MbI . [lapansiesnenunesn, nOpssMOyroJb-
HbIM mMapaJsijiejlenunes; U ero cBoiicrBa . KpaTyalliue myTH Ha Io-
BEpPXHOCTH MHOrorpaHHuka . Teopema Jdusepa . [IpocTpaHcTBeHHas
TeopeMma [Iludaropa . [lupamuza: n-yrospHass NUpaMHuJa; IMPaBUJIb-
Hasi U ycedyéHHass mupaMu/ibl . CBolicTBa pé6Gep U GOKOBBIX IpaHel
NpaBUJbHON NUpaMuzbl . [IpaBUbHble MHOTOTPAaHHUKHU: NPaBUJIb-
Has NpU3Ma U NpaBUJbHAsA MHUPaAMHU/A; IpaBUJIbHAs TPeyroJibHasi
nupaMua M NpaBUIBHBIA TeTpaszap; Ky6 . [lpexacraBienve o mpa-
BUJIbHBIX MHOTIOIPaHHUKAX: OKTa3Ap, A0JeKasJAp U MUKOCA3ID .

BrlyrcsieHue 3JleMeHTOB MHOTOTPAaHHUKOB: pé&6pa, JuaroHali,
yrJibl . [l1omasab 60KOBOUM MOBEPXHOCTH U MOJTHOW MOBEPXHOCTH Mpsi-
MOM NpU3MBI, NJOLAZb OCHOBAaHUN, TeopeMa 0 GOKOBOM MOBEPXHO-
CTU NpsAMOW Npu3MbI . [lyowab G0KOBON NMOBEPXHOCTH M IMOBEPX-
HOCTH TMpaBWJIbHOW MNHUPAMHUJbl, TeOpeMa O IJIOIAJU YCEeYEHHOH
NUpPaMHU/BI .

CuMMeTpHs B NPOCTPAHCTBE . JJIeMEeHTbl CUMMETPUU IpaBUJIb-
HbIX MHOTOTPaHHUKOB . CUMMeTpUsi B NpPaBUJbHOM MHOIOIPaHHU-
Ke: CHMMeTpHUA Napajjesiednesa, CHMMeETPUsA NpPaBUJIbHBIX



Nnpru3M, CMHMMETPpHUA HpaBHJIbHOP‘I nrupaMujbl .

Bexmopst u koopouHamvt 8 npocmpaHcmaee

[loHATHUA: BEeKTOp B NPOCTPAHCTBE; HYyJIeBOM BeKTOD, JJIMHA He-
HYJIEBOTO BEKTOpPa; BEKTOPbI KOJIJIMHeapHble, COHAIllpaBJIeHHble U
MPOTHUBOIIOJIOKHO HalpaBJieHHble BEKTOPbI . PaBeHCTBO BEKTOPOB .
JleicTBHUA C BEeKTOpaMM: CJ0XKe€HHe U BbIUMTAaHHe BEKTOPOB; CyMMa
HECKOJIbKMX BEKTOPOB; YMHOXeHHe BeKTopa Ha uucjao . CBolcTBa
cJIoKeHUs BeKTOpoB . CBOMCTBA YMHOX€eHUS BeKTopa Ha 4yucJo . [lo-
HATHE KOMIIJIaHapHble BeKTOpPHI . [IpM3HAaK KOMIJIaHapHOCTHU TPEX
BeKTOpoB . [IpaBusio mapa/esnenunesa . TeopeMa O pasJioKeHUH
BEKTOpA IO TPEM HEKOMIJIAaHApPHbIM BeKTopaM . [IpsiMoyrosibHas
cucTeMa KOOpPJMHAT B NpocTpaHcTBe . KoopuHaTel BekTopa . CBA3b
MeXx/Jy KOOpJHWHAaTaMM BeKTOpa M KOOpAMHAaTaMHU ToudeK . YroJa
Mex/Jy BekTopaMu . CKaJisipHOe NpoU3BeJleHHe BEKTOPOB .

11 Knacc
Tena spawieHun

[ToHATHA: LUJIUHAPHUYECKasl IOBEPXHOCTb, KOHUYecCKasl 0BepX-
HOCTb, chepHyecKasl OBEPXHOCTb, 00pa3yloliie MOBEPXHOCTeN
Tesna BpaleHus: UUAUHADP, KOHYC, YCeYEHHBIA KOHYC, chepa, map .
B3anMHoe pacnosiokeHHue chepbl U MJOCKOCTH; KacaTesJbHas MJIO-
CKOCTb K cdepe . U306pakeHHe TeJs BpallleHUs Ha IMJOCKOCTH . Pas-
BEpPTKaA IUIMH/pPA U KoHyca. CuMMeTpus chepbl U miapa.

061béM . OcHOBHBIe CBOMCTBAa 06bEMOB Tes1 . TeopeMa 06 06bEMe
NpsAMOYTOJILHOTO NapaJsjejienunesa U caeAcTBUA U3 Heé . OO0BbEM
NpsIMOM W HAKJOHHOW MPU3Mbl, LHUJWHADPA, MUPAaMH/Jbl U KOHyCa .
0O6BbéM mapa M ApOBOTO CETMEHTa .

KoM6uHanuu Tes BpallleHHWsT U MHOTOTpaHHUKOB . [Ipu3ma, BHU-
CaHHasd B LWJMH/pP, ONHCAaHHasd OKOJIO LUJIWHZApa . [lepeceueHue
chepbl U mApa ¢ MJocKocTblo . Kacanue mapa u cdepbl NJI0CKO-
cThio . [loHsITHEe MHOTOTpaHHUKA, OMMHUCAHHOIO OKoJI0 cdepbl, cde-
pbl, BHUCAaHHOW B MHOTOTPAaHHUK WUJIM TeJIO BpallleHUs .

[lnomasb MOBEPXHOCTH LMJHMHAPA, KOHYCa; IJOWaAb chepbl U
eé yacTell.

[logo6ue B mpocTtpaHcTBe . OTHOLIEeHHEe O0GBEMOB, IJIOIAAEH MO-
BepxHOCTel momo6HbIx ¢uryp . [Ipeob6pa3oBaHue nmojo6us, romoTe-
Tus . PemieHWe 3a/a4 Ha IMJIOCKOCTU C HCIIOJb30BaHHEM CTepeoMe-
TPUUYECKHUX METOJIOB .

[locTpoeHne cedyeHMH MHOrOTPAaHHUKOB WM TeJ BpallleHUS: cedve-
HUS OUIWHApa (mapasijielbHO U NEePHeHJUKYJISIPHO OCH), CeYeHHs
KOHyca (MapaJijieJlbHOe OCHOBAaHHUIO U TNpOXOJsdlllee 4Yepe3 BepUIU-
HYy), CedeHMs Iapa; METOJbl NMOCTPOEHHUsS CeYeHWH: MeTOJ, CJIEeJOB,
MeTO/i BHYTPEHHEro NpPOeKTHPOBAHHUS, METOJ IepeHoca CeKylleh
MJIOCKOCTH .

Bexmopwst u koopouHamst 8 npocmpancmaee



BekTopsbl B npocTtpaHcTBe . Onepaluy Haj BeKTopaMH . BekTop-
HOe YMHOXeHHe BeKTOpoB . CBOWCTBA BEKTOPHOIO YMHOXeHMUs
[IpsaMoyrosibHasg cucTeMa KOOpAMHAT B npocTpaHcTBe . KooppauHa-
Thl BeKTopa . PassoxeHue BekTOopa no 6asucy . KoopguHaTHO-Bek-
TOPHBINA MeTOo/, IPU pelleHWU reoMeTpHUYecKUX 3ajad .

,ZIeuJicele 6 MpocmpaHcmee

JlBmkeHus npocrtpaHcTBa . OTo6pakeHus . /IBMKeHUSI U paBeH-
ctBO duryp . O6iMe CBOMCTBA ABMXKEHUN . BUJIbl IBMXKEHUN: napaJ-
JIeJIbHBIA MEepeHoC, LieHTpaJibHas CUMMETpPUs, 3epKajbHasgi CHUMMe-
TpUs, TOBOPOT BOKPYT mpsiMou . [Ipeo6paszoBanusa mnopo6us . [lps-
Mas u chepa Iiepa.



TEMATMYECKOE NNAHUPOBAHME YYEBHOIO KYPCA (MO MOAAM OBYYEHWA)

10 knacc (He meHee 105 yaco)

HasBanue
pasaesa (TeMbl) Kypca
(xo/1M4YecTBO 4acoB)

OcHOBHOE coaepixKaHnue

OcHOBHBIE BU/AbI AEeATE/IbHOCTU y4YallluXxcAa

BBegeHue
B CTEpeoOMeTpHI0
(24 4)

OCHOBHbIE TNPOCTPAHCTBEHHble QU-
TYPHI.

[lonaTusa  crepeoMeTpUM:  TOYKA,
npsaMas, MJIOCKOCTb, NPOCTPAHCTBO .
OCHOBHbBIE IIpaBMJIa HU306paKEHUS
Ha PUCYHKe IIJIOCKOCTH, Napasijelb-
HBIX NPSAMBIX (OTPE3KOB), CEPeUHBI
OoTpe3Ka.

[lonaTHnA: nepecekawuiyecs IJIO-
CKOCTH, TepeceKaloluecss npsMas U
MJIOCKOCTb; MOJIyNPOCTPAHCTBO .
MHororpaHHHKH, n3obpakeHue
MpOCTeNIINX MPOCTPaHCTBEHHBIX
¢uryp, HecylecTByoOUHUX 0ObeEK-
TOB.

AKCHOMBI CTEpeOMETPUU U TepBble
CJ1e/ICTBUSI U3 HUX.

Crnoco6bl 3aJjaHUsA NPSAMBIX WU IJIO-
CKOCTEHW B NPOCTPAHCTBE.
0O6Go3HaUYeHUsI MNPSAMBIX M IJIOCKO-
cTel .

CeyeHus H306paxkeHHe ceyeHUU
nupamMu/ibl, Ky6a U IpU3Mbl, KOTO-

OnpepesATh IJOCKOCTh KaK (Urypy, B KOTOPOH
BBINOJIHSAETCS IJIAHUMETPHS .

JleslaTh mpocTellide JOrH4ecKHe BBIBOJAbI U3 aK-
CUOMAaTHKH TJIOCKOCTH .

I[IpyBOANTE MPHMePBI pealbHbIX 00bEKTOB, Hjea-
JU3anyed KOTOPBIX SBJSIOTCA aKCHOMBI TreoMe-
TPHUHU .

H3y4yaTh, IPUMEHATh NMPUHIUIBI OCTPOEHUs Ce-
YeHUH .

Hcnosib30BaTh /IS MOCTPOEHUSI CEYEHUH MeTo[,
cJ1eJl0B, MeTO/J, BHYTPEHHEro MpOeKTUPOBaHUSs, Me-
TOJ, TlepeHoca CeKylllell MJIOCKOCTH .

PemiaThb cTepeoMeTpHUyYecKHe 3aJja4M: Ha onpejee-
HHe BU/J]Aa CeYeHHUs U HaxOX/leHHe ero MJIOLA/IH .
AxTyanusupoBaTh GaKTbl U METO/bI IJITAHUMe-
TPHUHU, pejieBaHTHbIe TeMe, IPOBOAUTD aHAJIOTHH .
Hcnosib30BaTh NpU pellleHUH 3aad cjaefyloliye
IJIaHUMeTpHUYecKkre GaKThl U METO/bI:

Teopembr ®asieca ¥ 0 MPONOPIUOHATBHBIX OTpE3-
Kax . AJITOpUTM /JieJieHHUs1 OTpe3Ka Ha N paBHBIX 4a-
creii. Teopema MeHenas .

PaBHOGepEeHHBIH TpPEYroJbHUK PaBHOCTOpOHHUI
TpeyroJibHUK . [IpAMOYTO/IbHBINA TPeyroJbHUK .




pble MpoXoJsT Yepe3 ux péopa . U3o-
GpakeHHe MepeceyeHUs IOJydeH-
HBIX ITOCKOCcTeM . PackpauivBaHue
MOCTPOEHHBIX CeYeHHWH pasHbIMU
LBeTaMH .

MeTon cinefoB A/l MOCTPOEHHUsA ce-
yeHn#d . CBolicTBa mepeceyeHUU
NpsAMbIX M 1Iockocted . [locTpoe-
HUe ceYeHUH B nupamujie, Kybe I0
TpéM ToukKaM Ha pébpax . Co3zaHue
BBIHOCHBIX 4YepTexed M 3alucCh Lia-
OB NOCTPOEHMUS .

[loBTOpEHUE TJIAHUMETPHUHU .
Teopema o nponopryoHaIbHbIX OT-
peskax . [logo6ue TpeyroJbHUKOB .
Teopema MeHesas . PacuéTthl B ceye-
HUSIX Ha BBIHOCHBIX YepTeXKax .
HcTopus pa3sBUTHA IJIaHUMETPUHU U
cTepeoMeTpUHU

CBOWCTBO cpefHel JIMHUU TpeyrosbHUKa . CBOH-
CTBO OUCCEKTPUCHI yrjia TpeyrojbHUKa . CBOUCTBO
MeJIMaH TPeyroJIbHUKA .

[Ipr3HaKU MOJO6USA TPEYTrOJbHUKOB .

IosiyyaTh mpejcTaBJeHUsT 06 OCHOBHBIX 3Talax
pa3BUTHS TeOMETPUU KaK COCTaBHOU 4yacTu ¢yHAa-
MEHTa Pa3BUTHUSA TEXHOJIOTUH

B3aumMmHoe
pacnoJioxkeHue
NpPAMBIX

B IPOCTPAHCTBE
(6 4)

B3auMHOe pacnosioxkeHue MNpsAMBIX
B npocTpaHcTBe . CKpeluBalounecs
npsMble [Ipy3Haku cKpeljMBalo-
LIMXCA NPSAMBIX .

[lapassienbHble  TpsMble B MpoO-
cTpaHcTBe . TeopeMa o cyliecTBOBa-
HUU U eJMHCTBEHHOCTH NpSAMOH Na-
passieIbHOM JaHHOW MNpsAMON, Hpo-
XOZs1el Yepe3 TOYKY IPOCTPAHCTBA
U He Jiexallled Ha JaHHOW NpsAMOM .

KnaccudunupoBaTh B3auMMHOE  pacHoJIOKeHHe
NpsSIMBIX B MPOCTPAHCTBE, WJUIIOCTPUPYS PUCYHKa-
MU U NPUBOJSA NPUMEPHI U3 peajbHON KU3HU .
Jloka3bIBaTh TEOpPEMY O CYLIeCTBOBAHUU U €UH-
CTBEHHOCTHM MNapaJiJieJIbHOU NMPSIMOU, NpoXoAslei
yepes3 TOYKY NIPOCTPAHCTBA U He JieXKkalllel Ha Apy-
roil mpsiMoM; JileMMy O NepeceyeHUHU IJIO0CKOCTU
JByMsl NapaJljleJibHbIMU NPSMBIMH; TEOPEMY O
TpPEX NnapaJsijieJbHbIX NPAMBIX .

JloKka3bIBaTh IpPH3HAK CKPELIMBAKIUIUXCA TNps-
MbIX, TEOPEMY O CKPELIUBAIUIUXCS MPSIMBIX .




IIpooonscenue

HasBanue
pasaesa (TeMbl) Kypca
(k0/1MYEeCTBO 4YacoB)

OcHOBHOE cojepixaHue

OcHOBHbIE BH/JbI AeATEJTbHOCTH yyamuxcsa

JleMMa o0 nepecedyeHUH MNapaJiieib-
HBIX NpPSMBIX IJIOCKOCTBbIO . [lapas-
JIeJIbHOCTh TPEéX npsaMblx . Teopema
0 TPEX mapaJlJieJIbHbIX NMPSAMBIX .
TeopemMa 0 cKpelLMBaIOLIUXCA MPS-
MBIX.

[TapaniesnbHOe MNpPOEKTUPOBAaHUE
OcHOBHBIE CBOWCTBa MHapasjesbHO-
ro NMpoeKkTUpoBaHUsA . M3o06pakeHre
pasHbBIX GUryp B NapaslieJIbHOU
MPOEKIUH .

lleHTpasbHasgs MpOEKLHU .

Yros c coHanpaBJIeHHBIMHU CTOPOHa-
MU . YTOJ MeXJy NPSMBIMU .

3azadu Ha J0Kas3aTeJbCTBO M UCCJle-
JlOBaHMe, CBSI3aHHbIe C pacCIoJIoXKe-
HUEeM NpPAMBIX B IPOCTPAHCTBe

JlokaspIBaTh TeopeMy O paBEHCTBe YIJIOB C COHa-
HnpaBJIEeHHbIMU CTOPOHAMHU .

OGBACHATb, YTO HaA3bIBAeTCH NapaJljielbHbIM U
LeHTPaJIbHbIM NMPOEKTUPOBAaHUEM M KaK BBINOJIHA-
eTcsl MpoeKTUpOBaHUe GUTryp Ha MJIOCKOCTD.
JloKaspIBaTh CBOMCTBA NapaJlje/IbHOro MpoeKTUPO-
BaHUSA .

H3o06pakaTh B NapalleJIbHOW NPOEKLHUH pa3Hble
reoMmeTpuyeckrve QUTyphHI.

PemaTe cTepeoMeTpuyeckue 3aZladyd Ha J0Kasa-
TeJbCTBO W HCCJeJlOBaHUe, CBA3aHHbIE C PacCIoJio-
J)KEHHEM IPSAMBIX B IPOCTPAHCTBE .

IIpoBOAMTH A0Ka3aTe/bHble PACCYXKJeHUs NIpU pe-
IIEHUH TeoMeTpPUYeCKHX 3a/lay, CBS3aHHBIX CO
B3aHMHBIM pPacloJIOXKeHHeM MPsMBIX B NPOCTpPaH-
CTBE.

CpaBHMBaTh, aHA/JIM3UPOBATh U OLEHUBAThb YT-
BEPXKJEHUsI C LeJIbl0 BBISIBJIEHHUS JIOTMYECKH KOp-
PEKTHBIX U HEKOPPEKTHBIX PACCYyKJeHUH .
Mopae/mpoBaTh peajbHble CHTYyallUH, CBsI3aHHbIE
CO B3aWMHBIM pAaCIOJIOXKEHHEM IPSAMBIX B IpO-
CTPAHCTBE, Ha SI3bIKE T€OMETPHH .

HcciegoBaTh OCTpOeHHbIE MOJEJIM C UCIOJIB30Ba-
HHEM TeOMeTPHUYEeCKUX IMOHSATHH WU TeopeM, amma-
paTa aiare6psbl, LUPPOBLIX PECYPCOB.




IosiyyaTh mpeacTaBJIEHUE O IeHTPaJbHOM NPOEK-
TUPOBAaHHUU U 00 UCTOPUHU PabOT MO TEOPHUU IHep-
CIEKTUBBI

Ilapa/yiIeIbHOCTh
NPAMBIX

M IJIOCKOCTEM

B NPOCTPaHCTBE
(8 v)

[MoHATHA: Napa/lJIeJIbHOCTb NPSMOH
U IJIOCKOCTH B MPOCTPAHCTBE.
[Ipr3HaK nmapaJsijieJIbHOCTH NPSIMOU
U mockocty . CBolcTBa napaJsijiesb-
HOCTH NPSIMOM U IJIOCKOCTH .
[eoMeTpuyeckue 3a/1a4Uu Ha BbIUHC-
JIleHWe U Jl0Ka3aTeJIbCTBO, CBsI3aH-
Hble C IapaJlJIeJIbHOCThIO NPSMBIX U
IIJIOCKOCTEH B NPOCTPAHCTBE .
[TocTpoeHHe cedyeHHs], MPOXOAsAIle-
ro 4yepes JJAaHHYIO NPSAMYIO Ha 4yepTe-
’)Ke U NapaJljleJIbHOro Jpyrou nps-
Mol . Pacuét otHoweHuit. Ilapain-
JleJibHasi MPOEKIHsl, IPUMEHEHHUEe
JIJ1s1 IOCTPOEHUsI CeYyeHUH Kyba Hu
napaJsuiesenunesa .

CBolicTBa napaJsuiesenunezia U npu-
3MBI .

[TapannensHble mockoctu. Ilpu-
3HAKMU MapalyIeJbHOCTH JABYX ILJIO-
ckoctel . TeopeMa 0 mnapasjiesIbHO-
CTHU Y eJUHCTBEHHOCTH IIJIOCKOCTH,
NPOXOoJsllel yepe3 TOYKY, He MpPU-
Ha/lJIeXKallylo JaHHOU IJIOCKOCTH U
Ce/iCTBUS U3 HeE.

KinaccupunupoBaTh B3auMMHOe  PaCIOJIOKeEHHe
NpsSAMOM U IJIOCKOCTH B NMPOCTPAHCTBE, IPUBOJSA CO-
OTBETCTBYIOLI[ME NIPUMePhl U3 peaJbHOW KHU3HHU .
dopMy/IMPOBATh OINpe/ie/ieHHe  NapaJljleJIbHbIX
npsAMOH U IJIOCKOCTH .

JloKkasbpIBaTh NpPHU3HAK O MapasjielbHOCTH MPSIMOU
U IJIOCKOCTH; CBOMCTBA NapaslJIeJIbHOCTH NMPSAMOU
M TIJIOCKOCTH .

PemaThb cTepeoMeTpHuyecKue 3aJa4yd BbIYMCIEHUS
M JI0Ka3aTeJbCTBO, CBSI3aHHbIE C MapaJljeJIbHOCThIO
NpsAAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE .

PemaTp npakTU4ecKHe 3a/adMd Ha MOCTpPOEHHe ce-
YeHHUH Ha yepTekax TeTpas/pa U napasiiesenue-
za.

PemaTh cTepeoMeTpHyecKue 3a/la4yM, CBSI3aHHbIE C
MOCTPOEHHEM CEYEHHUH IMJIOCKOCTHIO .

IIpOBOAMTD JIOTHYECKH KOPPEKTHBIE JlOKa3aTesb-
Hbl€ PACCYK/I€HUS NIPU PEILIEHUHU T€OMEeTPHUYECKUX
3a/]la4 CBA3AHHBIX C MapaJsljleJIbHOCTbIO IIJIOCKO-
cTel .

CpaBHUBaTh 1 aHAJIM3UPOBATh peasibHble CUTYya-
[MH, CBI3aHHbIE C MapaJlJIeJIbHOCTbIO NPSIMOU U
IJIOCKOCTH B IIPOCTPAHCTBE; MOJAEJHMPOBATh peasb-
Hble CUTyaIllluH, CBsS3aHHbIE C NapaJJIeJbHOCTBIO
NPSMOU U IJIOCKOCTH B NMPOCTPAHCTBE, HA A3bIKE
reoMeTpuu




IIpooonsicenue

HasBanue
pasaesa (TeMbl) Kypca
(k0/1MYEeCTBO 4YacoB)

OcHOBHOE cojepixaHue

OcHOBHbIE BH/JbI AeATEJTbHOCTH yyamuxcsa

CBolicTBa mapaJijiesibHbIX IJIOCKO-
CTefI: O MapaJuieJIbHOCTU NPAMBIX
rnepeceyeHusi IMpU MepecedyeHUuu
JBYX TMapaJijieJibHbIX IJIOCKOCTEH
TpeThbel; 06 OoTpe3Kax Mnapasiesb-
HBIX NPAMBIX, 3aKJIYEHHBIX MeX-
[y mapaJijieJIbHbIMU MJIOCKOCTSIMH;
0 nepecevyeHHH NMPSIMOU € ABYMsI Ma-
paJlieIbHBIMU MJIOCKOCTSAMH

IlepnieHAUKYIAP-
HOCTb NPAMBIX

U IJIOCKOCTeil

B NPOCTPaHCTBe
(26 4)

[loBTOpeHue: Teopema [ludaropa Ha
MJIOCKOCTH, TPUTOHOMETpPHUSA MPAMO-
YTOJBHOTO TPEYroJbHUKA .
CBolicTBa Ky6a U NPSMOYTOJIbHOT'O
rnapaJsuiesjienunesa . Beruuciaenue
JUIMH OTpPe3KOB B Ky6e M MNpsAMOY-
roJIbHOM Mapasuiejienunese .
[lepneHAUKYJISIPHOCTL HNpPSMOM U
miockocTy . [I[pu3Hak mnepneHAuKy-
JIIPHOCTH NpPAMOU U MI0CKOCTH . Te-
opeMa O CylleCTBOBAaHUM U eJUH-
CTBEHHOCTH MPsSMOU, NpOxosliei
yepe3 TOYKY MNPOCTPaHCTBA U Mep-
MeHJAUKYJSIPHOHA K IiockocTH . [lio-
CKOCTU U MNepHeHAUKYJsIpHble UM
npsAMas B MHOTOTPaHHHKaX .

AkTyanusupoBaTbk QakTbl U MeTOAbl IJIaHUMe-
TPUH, peJieBaHTHble TeMe, IPOBOJAUTH aHAJIOTUU .
dopmyMpoBaTh oNpeAe/IeHUs: epleHAUKYyJIAap-
HBIX IPAMBIX B IPOCTPAHCTBE; ONpezeseHHe NpH-
MOH, NepneHJUKYJSAPHON K IJIOCKOCTH .
JlokasbIBaTh: JIeMMYy O NEePHEeHAUKYJAPHOCTH ABYX
napaJijieJIbHbIX IPSAMBIX K TPeTbel IPAMOM; Teope-
MBI O CBSI3M MeXJy MNapa/ljle]bHOCTbIO MNPSMbIX U
X NepHeHAUKYJSAPHOCTbIO K IIJIOCKOCTH .
Jloka3sIBaTh: TeOpeMy, BbIpaKaloOlllyl0 MpPU3HAK
NepHeHAUKYJAPHOCTH NPSAMON M IJIOCKOCTH; Teo-
peMy O CyLIeCTBOBAaHHWMU WU eJHWHCTBEHHOCTH MHps-
MOM, NpOXOoAsllel yepes JaHHYIO TOUKY U lepIleH-
JUKYJAPHON K JAHHOM IJIOCKOCTH .

H3o06pakaTh B3aMMHO IepHeHAUKYJISIpHble Mps-
MyI0 U IJIOCKOCTD .




[lepneHAVKY/ISp U HAKJIOHHAA .
[TocTpoeHue neprneHAUKYyJIsIpa U3
TOYKH Ha NMPSAMYIO .

Teopema o Tpéx nepneHAUKyasapax
(mpsiMas u o6paTHas) .

Yros Mex/ly CKpelBarLuMHUCs
npAMbIMH . [lonck nepneHAUKyIAp-
HBIX NPSAMBIX C TTOMOLIBIO MepIeH-
JUKYJISIPHBIX IIJIOCKOCTEH
OpToronasbHOe IPOEKTHUPOBAHUE .
[TocTpoeHue ceyeHUH Kyba, pU-
3Mbl, MPaBUJILHOW MUPaMHUJABI C 110-
MOIIbI0 OPTOTOHAJIbHOU MPOEKIUH .
CuMMeTpus B IPOCTPAHCTBE OTHO-
CUTeJIbHO TI0cKOCTH . [l1ockocTn
CUMMeTpUH B MHOTOIpaHHHKax .
[TpusHak NnepHneHAUKYJISPHOCTH
NpsAMOM U IIJIOCKOCTH KaK CJIe/CTBUE
cuMMeTpuH . [IpaBUIbHBIE MHOTO-
rpaHHUKH

Pacuét paccTosHUN OT TOYKH [0
MJI0CKOCTU. CIIOCOGBI OMYCTUTH Mep-
MeHJAUKYJIAPbl: CUMMETpPHs, CABUT
TOYKU [0 MNapajjesbHOU NpsMOU
CABUAT MO Hemnapa/leJIbHOH Mps-
MOM, U3MEeHeHHUe PACCTOSAHUN

dopmysMpoBaTh CBOWCTBO NepHeHJUKYJspa IO
OTHOULIEHUIO K IIJIOCKOCTH .

IloslyyaTh npejcTaB/ieHHe O 3HaYeHUH IepleH/ -
KyJspa JAJs JApyrux oo6sacted Hayku (pusuka,
JHepreTHKa, Jia3epHble TEXHOJIOTUH), B peaJibHOH
J)KU3HU (TeXHUKA, OKpY)Karwlasi 06CTaHOBKA) .
Jloka3pIBaTh yTBEPXKAEHUs, CBSA3aHHble C NpPOEK-
el mnpsAMOH Ha IJIOCKOCTb, HelepHeHAUKYJIsp-
HYI0 K 3TOU NpsSMOH .

JloKka3bpIBaTh TeOopeMy O TPEX NepHeHAUKYJspax U
TeopeMy 0GpaTHYIO0 TeopeMe 0 TPEX NeprneHAuKyJIs-
pax.

IlosyyaTe mpejcTaBjieHHe 06 OPTOrOHAJIbHOM IIpO-
eKTHPOBAHUH .

Jloka3pIBaTh TeOpeMy O NMPOEKLHH TOYKH Ha Nps-
MYIO .

PemaTb cTepeoMeTpUyecKHe 3aJlaul, CBsI3aHHBIE C
NepHeHAUKYISIPHOCTBIO MPSIMON U MJIOCKOCTH .
PemiaTh npukiaasHble 3a/adyd, CBsS3aHHble C Ha-
XOXKJIEHUEM I'eOMEeTPUYECKUX BEJUYHH .

PemaTh cTepeoMeTpHyYecKHe 3a/lauM, CBSI3aHHbIE C
NpUMEeHEeHUEM TeOopeMbl O TPEX NepHeHAUKY/spax,
HaXOX/JleHUeM pPaCcCTOSHUN, MOCTPOeHHEeM IpPOeK-
LUK .

CpaBHMBaTh M aHAJIM3UPOBAThH YTBEPXKJEHHUS C Lie-
JIbI0 BBISIBJIEHUSI JIOTUYECKU KOPPEKTHBIX M HEKOp-
PEKTHBIX PaCCyXJ€HUH .

AHa/M3upoBaTh U MOJEJIMPOBATh Ha f3bIKE Ieo-
METPUU peasibHble CUTyallUH, CBsI3aHHble C Iep-
NEeHJUKYJSPHOCTBIO NMPSIMOM M IJIOCKOCTH; HCCJIe-
JAOBaTh IOCTPOEHHble MOJEJH, B TOM 4HCJIe U C
HCIIOJIb30BaHMEM anmnapara ajare6pbl
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Yrjbl ¥ paccTOAHUA
(16 1)

[loBTOpEHME: yros MexAay NpsAMbl-
MU Ha IJIOCKOCTH, TPUTOHOMETPHUSA B
MPOU3BOJILHOM TpeyroJbHHUKe, Teo-
peMa KOCHHYCOB.

[loBTOpEHME: Yyros MeXAy CKpeliu-
BalLUMHUCA NPAMBIMHA B IPOCTPaH-
cTBe . [eoMeTpuyeckue MeTO/bl BbI-
YUCJIEHUSl yrja MexAy NpsAMBbIMHA B
MHOIOIpaHHUKAX .

JByrpaHHbIil yroJs. CBOHCTBO JHU-
HeHHBIX YTJIOB IBYTPAHHOIO yrIJa .
[lepneHAVKyIsIpHBIE TJIOCKOCTH .

CBoiicTBa B3aWMHO MepHeHJUKY-
JISIpHBIX TIockocTel . [IpusHak nep-
MeHAUKYJISAPHOCTHU IIJIOCKOCTeH;

TeopeMa O IpAMOM NepeceyeHUs
JABYX IIJIOCKOCTeH meprneHJUKYJIap-
HBIX TPeTbeH IJIOCKOCTH .
[IpssMoyro/ibHbBIM Napasesenuies,;
Ky6; u3MepeHus, CBOMCTBA NPSAMOY-
roJIbHOTO Mapasiesenunesa . Teope-
Ma O JAHaroHa/iM NpPsIMOYTOJbHOTO
napaJsijesenunesa 1 caefcTBUE U3
Heé.

AxTyanusupoBaTh GaKTbl U METO/bI JITaHUMe-
TPHH, peJieBaHTHbIE TeMe, IPOBOAUTD aHAJIOTHH .
dopMyIUpOBaTh onpe/esieHre JBYIrPAaHHOIO yrIJa.
Jloka3pIBaTh CBOWCTBO paBEHCTBA BCeX JIMHEWHBIX
yIJIOB JABYT'PAaHHOIO yrJa.

KnaccudunupoBaTh [ByrpaHHbIe YIJibl B 3aBUCH-
MOCTH OT HX I'PaJlyCHOH Mephl.

$opMy/IMPOBATh OlNpesie/leHre B3aUMHO NepIieH-
JUKYJAPHBIX IJIOCKOCTEH .

JloKka3bIBaTh TeopeMy O NpPU3HAKe NepleH/UKY-
JIIPHOCTH [JIBYX IJIOCKOCTEH .

dopmyaupoBaTh cieAcTBUe (M3 NpU3HaAKa) O mep-
NEeHAUKYJISPHOCTH IJIOCKOCTH, KOTOpasi MepHeH/iu-
KyJIsipHA NpsMOM, MO KOTOPOH IepeceKarTcs JBe
MJIOCKOCTH, 3TH IJIOCKOCTSIM .

Jloka3pIBaTh YTBEPXKJEHHUS O €ro CBOHCTBAax; Teo-
peMy U cJeJCTBHe U3 Heé O AuaroHassx NpsMoy-
roJIbHOTO Mapasiesenunesa .

PemaTh cTepeoMeTpuyecKkre 3aJjaul, CBsI3aHHbIE C
NeprneHAUKYJSPHOCTb NPSIMBIX M IIJIOCKOCTEH, HC-
NoJ1b3ysl MJIaHUMeTpHUiecKhe GaKThl U METOJBbI .
I[IpoBOAMTH JIOTMYECKH KOPPEKTHBbIE Jl0Ka3aTesb-
Hble pacCyXJeHHUs NPH pelleHUH TeoMeTPHUYEeCKUX
3a/lay, CBS3aHHBIX C IEPNeHJUKYJISPHOCTbIO IJIO-
CKOCTeH .




CTepeoMeTpuyecKHe U NPHUKJIaAHbIe
3a/la4yM, CBsI3aHHble CO B3aWMHbIM
pacnoJio’keHHeM MNPSMBIX U MJIOCKO-
CTH.

[ToBTOpEHHUE: CKpelHBaIecs
NpsiMble, NapaJijieJbHble MJIOCKOCTH
B CTAHJApTHBIX MHOTOIPAaHHUKAX .
[Tapa nmapaJisieIbHBIX MJIOCKOCTeN
Ha CKpelMBaIoIUXCA NPSIMBIX, pac-
CTOSIHHE MeX/y CKpelUBaKILIUMHU-
CcA NPAMBIMH B IPOCTBIX CUTyaLU-
AX.

OnyckaHue neprneHJUKYJISIPOB, Bbl-
YHUCJIeHWe PACCTOSTHUM OT TOYKH [0
TOYKH; NPSAMOM; IJIOCKOCTH .
Beruucienve pacCTOSHUH — MeXay
CKpellMBaKUIMMHUCA  NPAMBIMHU  C
MOMOLIbI0 NepPNeHAUKYISPHON IJIO-
CKOCTH .

TpéxrpaHHbI yroJs, HepaBeHCTBaA
JUIS1 TPEXTPAHHBIX YIJIOB.

Teopema [ludaropa, TeopeMbl KOCH-
HYCOB U CUHYCOB [JiJI1 TPEXIPAHHOTO
yrJja . JJieMeHTbl chepUuecKon reo-
MeTpUU: Treojiesuyeckhe JIMHUM Ha
3eMmie

AHa/IM3MpOBaTh U MOJE/JIMPOBATh Ha A3bIKe reo-
MeTpUH peasibHble CHUTyallUd, CBsI3aHHble C Iep-
MeHJUKYJSPHOCTBIO NMPSMBIX U IIJIOCKOCTEH .
HccaepoBaTh NMOCTPOEHHBbIE MOJe/H, B TOM 4YHC/Ie
M C MCIOJIb30BaHMEM almnaparTa ajare6psl.

PemaTe npukJagHble 3aJlayM, CBsI3aHHbIe C Ha-
XO0XKJAeHHeM reoMeTPUYECKUX BeJTUYNH

MHoOrorpaHHMKH
(7 49)

CucremaTrusanus 3HaHUMW: MHoOro-
FPaHHUK U ero 3jieMeHTHI . [lupamu-
Aa . Bugel nupamuyg . IlpaBusibHas
nupaMuja .

Pa6oTaTh ¢ y4eOGHUKOM: 33/laBaTh BONPOCHI, Jie-
JlaTb 3aMedyaHUs], KOMMEHTApHH .
AHa/M3upoBaTh pelleHUe 33JauH .
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[Ipusma [IpaMaa ¥ Hak/JIOHHaA
MPU3MBbI [IpaBu/bHasA mnpusMa
[IpsMo#l mapasnenenunes, NpsMoy-
roJIbHbIM Napasjiesienunes, Ky6.
Beinyksible MHOTOrpaHHUKHU . Teope-
Ma Jinepa . [IpaBuJbHBIE U TOJY-
NMpaBUJbHble MHOTOIPAaHHUKHU

PucoBaTh BbINyKJIble MHOTOTPAaHHUKU C 3aJaHHBbI-
MU CBOWCTBAaMM; BOCCTAHABJIMUBATh OOLIMKM BU/] BbI-
MYKJIO'O MHOI'OTPAaHHUKA 110 IBYM €ro IPOeKLUAM .
Jloka3blBaTh CBOMCTBA BBIIYKJIOIO MHOTOI'PAHHUKA .
PucoBaTh BbINYKJIble MHOIOTPAaHHHUKH C pasHOH
3i/IepoBOll XapaKTepUCTUKOH; HcCCAed0BaThb BO3-
MO>XHOCTH IIOJIy4eHUs pe3ysbTaTa NMPU BapbUpoOBa-
HUHU JaHHBIX .

JlokasbIBaTh CBOMCTBa NpPaBUJbHBIX MHOIOIPaH-
HUKOB . IlsITaHMpOBATh NOCTPOEHHE INPaBUJIBHBIX
MHOTOTPAaHHHUKOB Ha IIOBEPXHOCTAX /JAPYyrux Impa-
BUJIBHBIX MHOT'OTPaHHHUKOB

BeKTopbl
B IPOCTPaHCTBe
(13 4)

[ToHsiTHe BeKTOpa Ha IJIOCKOCTH U B
MPOCTPAHCTBE .

CyMMa M pa3HOCTb BEKTOPOB, Ipa-
BUJIO TMMapaJiyiesieNuine/ia, yMHOXe-
HUe BEKTOpPA Ha YMCJIO, pa3JiolKeHHe
BeKTOpa 1o 6a3ucy Tpéx BEKTOPOB,
He JIeXKal[UX B OJJHOM IJIOCKOCTH .
CkaJiIsipHOe NpOoUu3Be/ieHHE, BbIYHC-
JIeHVe yTJia MeXJy BeKTOpaMHu B
MPOCTPAHCTBE .

[IpocTelimue 3aa4y ¢ BEKTOpaMHU

AxTyasu3upoBaTh GpaKThl U METO/[bI MIJIAHHUME-
TPUH, peJieBaHTHbIE TeME, IPOBOJUTb aHAJIOTUH .
OnepupoBaTh NOHATUAMU: BEKTOP Ha IJIOCKOCTU U
B IPOCTPAHCTBE; KOMILJIAaHapHble BEKTOPHI . [IpuBo-
IUTb NpUMepbl PU3UYECKUX BEKTOPHBIX BEJIUYUH .
OcBauBaTh NpaBuUJia BbINOJHEHUS JEUCTBUH CI0-
JKEHUS U BbIYMTAHUsI BEKTOPOB, YMHOXKEHUS BEK-
TOpa Ha 4YUCJIO.

JloKka3bIBaTh NPHM3HAK KOMIIJIAHAPHOCTU TPEX BEK-
TOPOB.

Jloka3bIBaTh TEOPEMY O Pa3J/IOKEHHUU JIOGOr0 BEK-
TOpa MO TPEM JAAaHHbIM HEKOMIJIAHAPHBIM BEKTO-
paMm.




JABUKeHUA
(54)

JBuxkeHusa npocrpaHcrBa . OTobpa-
J)KeHUs1 . /JIBM>KeHHST U PaBEHCTBO
¢uryp . OGuide cBoOMCTBa [JBUXKe-
HUU . BuJbl ABMXXeHUN: napasijiesb-
HbIH NepeHoC, LleHTpaJbHasA CUMMe-
TpHs, 3€pKaJibHas CUMMETpPHs, I10-
BOPOT BOKpyT NpsIMOH .
[Ipeo6pa3oBanus nofob6us . [psimMas
u cdepa dityepa.

['eoMeTpUYecKHe 3alayd Ha NpUMe-
HeHUe JBH)KEeHUs

[IpMMeHATHL NpaBUJ/a BBINOJHEHUs AEWCTBUH CJIO-
J)KeHHWs1 U BbIUMTAHUS BEKTOPOB, YMHOXKEHHUS Bek-
TOpa Ha YMUCJIO0 MPHU pellleHUH 3ajad.

HaxoauTh KoopAuHaThl BEKTOpa B JlaHHOM 6Gasuce
Y CTPOUTB BEKTOP IO ero KOOpAWHATaM .
BcnOMHUTB onpejiesieHNe CKaJIsIPHOr0 YMHOXEHUS
M ero CBOWCTBA . BBIYMCIATH C MOMOILBIO CKaJIAp-
HOrO yYMHOX€HHSl AJIMHBl BEKTOPOB, YTIJIbl MEXAY
HUMH, YCTaHaBJUBaTb MNepHeHJUKYJSIPHOCTb BeK-
TOPOB .

AHanu3upoBaTh U MOAE/MPOBATh Ha SI3bIKE reo-
MeTpUHU peasibHble CUTYalUH, CBsI3aHHble C QU3U-
4YeCKHUMH BEKTOPHBIMH BeJWYHWHAMH .
Hcnosib30BaTh NpU pellleHUH 3ajady, CBA3aHHBIX C
BEKTOpPaMM B IIPOCTPAHCTBe, IJIAHHUMETpHUYeCKUe
baKTbl U METO/ABI .

CBOGOJHO ONepUpPOBATh MOHATHAMM: OTOGpaXke-
HMe NpPOCTPaHCTBa Ha cebsl, ABMXKEHHe MPOCTPaH-
CTBa; I|eHTpa/JibHasA, oceBasl M 3epKaJibHasi CHMMe-
TPHUH, NMapasjesbHbII NepeHoc; paBeHCTBO U TOJ0-
6ue uryp.

JloKasbpIBaTh yTBEPXKJEHHUsI O TOM, YTO LieHTpaJb-
Hasl, oceBasl W 3epKaJbHas CHUMMETPHH, Mapas-
JleJIbHbIM TNepeHoC SBAAITCA JBUXEHUSMU . Bbl-
MOJIHATB MPeo6pa3oBaHUsl MOJOOUS .
OnepupoBaTh HOHATUAMM: NpsiMast U chepa IJH-
Jepa.

PemaTh reoMeTpuyecKkue 3a/la4d C UCIOJIb30BAHU-
eM JIBUXKEeHHH .

Hcnosib30BaTh MNpU pelleHWM 3a/iad  JBWXKeHUS
MpPOCTPaHCTBAa U UX CBOWCTBA.
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CpaBHUBAaTh U aHAJIM3MPOBATh YTBEPXK/JEHHUS C Lie-
JIbIO BBISIBJIEHUs] JIOTUMECKU KOPPEKTHBIX U HEKOp-
PEKTHBIX PaCCyAeHHUH .

HccnenoBaTh MOCTPOEHHbIE MOJEJIH .
Hcnosb30BaTh BMPPOBBIE Pecypchbl

11 Knacc (He meHee 105 4)

HasBaHnue
pa3szena (TeMsl) Kypca
(xKo/IMYeCcTBO 4acoB)

OcHOBHOe coAep:KaHue

OCHOBHBIE BUJBI AEATETbHOCTH YYalUXCS

AHa/iuTU4YecKas
reoMeTpusa
(15 4)

[ToBTOpeHMe: KOOpPAMHATbl BeKTOpa
Ha IUJIOCKOCTH W B IPOCTPAHCTBE,
CKaJiApHOe TpPOM3BEJIeHUEe BEeKTO-
pOB, BBIUHMCJIEHHE yIja MEeXJAy BeK-
TOpaMH B NPOCTPAHCTBe . YpaBHe-
HUe TMpsAMON, MNpoxoJsiled yepes
JIB€ TOYKH .

YpaBHeHHe NJIOCKOCTH, HOPMalJlb,
ypaBHeHHe IJIOCKOCTH B OTpe3Kax
BekTopHoe npousBeseHue . JIuHen-
Hble HepPaBEeHCTBA, JUHEHHoe Mpo-
rpaMMHUpPOBaHHe

AxTyasnm3upoBaTb GaKThl U METO/bI MJIaHUMe-
TPHH, peJieBaHTHbIE TeMe, IPOBOJUTb aHAJIOTHH .
CBOJMTBD /IeHCTBUS C BEKTOPAMH K aHAJIOTUYHbIM
JIEHCTBUSAM C UX KOOPJUHATaAMH .

BCIIOMHUTB olpe/iesieHre CKaJISIPHOTO YMHOXXEHHUS
M ero CBOWCTBA . BBIYMCIATHL C MOMOLIBIO CKaJsIp-
HOrO0 YMHOXXEHMSI JJIMHbl BEKTODPOB, YIJIbl MEXAY
HUMH, YCTAHaBJMUBATb MePHEHJUKYJISIPHOCTb BEK-
TOpOB.

BBIBOAUTb ypaBHEHHE IJIOCKOCTH U popMyJiy pac-
CTOSIHUS OT TOYKHU /|0 TJIOCKOCTH .




AHa/MTU4YeCKHMe MeTOAbl pacdéTra
yrja Mexay NpsAMbIMU U IIJIOCKO-
CTSIMU B MHOroOrpaHHUKax . Popmy-
Jla pPacCTOSIHUSA OT TOYKH /10 IIJIOCKO-
CTH B KOOP/JMHATAX .

Haxox/JieHue pacCTOSHUH OT TOYKHU
J10 TIJIOCKOCTH B Ky06e ¥ IpaBUJIbHOU
nupamuje

PemiaThb 3a/1auy, coueTass KOOPJAUHATHBIA U BEKTOP-
HbIA METO/bI .

IIpoBOAUTH JIOTUYECKH KOPPEKTHble J0Ka3aTeJib-
Hble pacCy>kJeHUsl IpU pPelIeHUU TeOMeTPUUEeCKUX
3a/a4 Ha NpPUMEHEeHHe BEeKTOPHO-KOOPJAWHATHOTO
MeTo/a.

AHa/IM3MpPOBaTb U MOJAEJUPOBATH HA SI3bIKE T'e0-
MeTpUHU peasibHble CUTyalluH, CBSI3aHHble BEKTOpa-
MU U KOOPJAUHATAMU .

HccneaoBaTh NocTpoeHHble MOJIe/IM, B TOM YHCIIE
U C MCIOJIb30BAaHUEM alllapaTa ajareopsl.
Hcno/ib30BaTh KOMIBIOTEpPHbIE MPOTPAMMBI .
3HAKOMMTBCA C UCTOPUEN pa3BUTHsS MAaTEMaTHUKHU

[loBTOpEHMeE,
060061 eHHUe

U CHUCTeMaTHU3anUA
3HAHUA

(15 4gacoB)

CeyeHUS] MHOIOTPAaHHUKOB: CTaH-
JapTHble MHOTOTPAaHHUKH, METO[,
c/Je[0B, CTaHAAPTHbIE IIJIOCKOCTH,
nepecequHH HpHMbIX U TIIJIOCKO-
cTen

[lapasisiesnbHble NpPsIMble U MJI0CKO-
CTU: NapaJljiesibHble CeYeHUs, pac-
46T OTHOLIEHUH, YIJIbl MEX/Y CKpe-
IMMBAKOIIUMHUCA IPAMBIMHA
[lepneHaUuKy/AsipHble NOpsIMble U
IJIOCKOCTH: CTaHJapTHble Mapbl
neprneHAUKYyJASPHBIX IJIOCKOCTER U
npAMbIX, CHMMETPHUHU MHOTOIrpaH-
HHMKOB, Teopema O TpéX nepneHau-
KyJisipax, BBIYMCJEHUS AJIUH B MHO-
rorpaHHUKax

CTpouTh ceyeHus .

Pematp cTepeoMeTpuyecKde 3aJayd Ha JOKasa-
TeJbCTBO MaTEMaTH4YeCKHUX OTHOILNEHUH, Haxoxze-
HHEe TeoMeTPHUYeCKUX BeJUYHH (JJIUH, YIJOB, IJIO-
masen, 06’bEMOB) .

Hcnosib30BaTh NMpU pelleHUH CTepeoMeTpHUYeCKUX
3aJlay MJIaHUMeTpUyeckue GpakTbl U METOJHbI .
IIpOBOAMTD JIOTMYECKH KOPPEKTHBIE [0Ka3aTeJb-
Hble PACCY>KJeHHsl NMpPH pelleHUH CTepeoMeTpHuye-
CKHUX 33/a4.

CpaBHUBaTh Y aHA/IM3UPOBATh peaJibHble CUTya-
IIUU U BBISIBJIATb BO3MOXXHOCTb €€ MOJIeJIMPOBaHMUSA
Ha sI3bIKe TEOMETPUH .

MopaempoBaTh peajbHyI0 CHUTyallMI0 Ha SI3bIKe
reoMeTpUM U HCCAeJ0BaTh IOCTPOEHHbIE MOJEJIH,
B TOM 4YHCJIE€ U C UCIOJIb30BAaHUEM almapara ajre-
OpBbI.
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[loBTOpEeHME: TMJIOWEAAA MHOIrOYy-
FOJIbHUKOB, GOPMYJIbl [AJisl MJIOLIa-
Jled, cCooOGpakeHus1 MoJA06us .
[lomwagu ce4yeHUH MHOTOTpaHHH-
KOB: IJIOL[a/IM MOBEPXHOCTEH, pas-
pe3aHusi Ha 4YacTH, COOGpaXKEHUs
noao6us

Hcnobp30BaTh KOMIIBIOTEPHbIE POrPAMMBI IPU
pelLleHUH 33734

06béM
MHOTrOrpaHHUKa
(17 4)

061béM Tesa . 06'bEM NPSIMOYTOJIBHO-
ro napaJiesenunega 3agauu 06
yABOEHUU Kyba, 0 KBaJpaType Kyba;
0 TPUCEKIUH yTJa.
CrepeoMeTpHyecKkue 3aZa4vd, CBf-
3aHHble C 06BEMOM NPSMOYTOJIbHO-
ro napasjiejienunesa.

[IpukiaafHble 3aja4d, CBSI3AaHHbIE C
BBIYMCJIEHHEM 00bEMa NPSAMOYTOJIb-
HOTro napaJsuiesenunesa.

O6bEM NpsAMON MPHU3MBI .
CTepeoMeTpHUYecKHe 3aJja4uH, CBSI-
3aHHbIE C BBIYHCJIEeHHEM 06BEMOB
npsAMOW npusMmsl . [IpukiagHble 3a-
Jlauyy, CBsi3aHHble ¢ 06'bEMOM MNps-
MOU MPU3MBI .

CB0OGOJHO ONlepUpOBaTh NOHATUAMMU: 06'bEM TeJa,
06bEM NMPSIMOYTOJILHOTO Napasijiesenuiesa .
®opMyITUPOBATH OCHOBHbIE CBOMCTBA 06'HEMOB .
JloKka3bIBaTh TeopeMy 06 06béMe MPSIMOYTroJbHOTO
napaJijiesienuine/sia, Cl1e/iICTBUS U3 Heeé.

Paspe3aTb MHOrOrpaHHUKH, IEPEKJIAbIBATD Ya-
CTH.

PemaTh cTepeoMeTpHyecKHe 3aJla4M, CBsI3aHHbIE C
BbIYMCJIIEHUEM O00BbEMa MNPSMOYroJBHOIO Iapase-
JlenuIesa, TPU3MBbI .

CpaBHMBaTh U aHA/JIM3UPOBAThb YTBEpPXK/JEHHUs C Lie-
JIbKO BbIABJIEHUA JIOTUYE€CKH KOPPEKTHBIX W HEKOp-
PEKTHBIX pacCy>JeHUH .

AHa/IM3upoBaTh U MOJEJHUPOBATH Ha S3bIKE Teo-
MeTpHUH peaJibHble CUTYalluH, CBI3aHHbIE C 00'bE-
MOM IIpAMOYTOJIbHOI'O IlapaJsuiesienviiena, npu3mbl,
MUpaMUJBbI .




BerurcieHne 06bEMOB TesJ C MOMO-
LUIbI0 OMpeJeJIEHHOTO HWHTerpasa
O6bEM HAKJIOHHOW NPHU3MBbI, NHpa-
MHJBbI .

dopmysia 06béMa nupamuel . OTHO-
neHre 06’beMOB MUPAMUJ, C OOLIUM
YTJIOM .

CrepeoMeTpuyeckue 3ajayH, CBS-
3aHHble C O0O0BbEMAaMH HaKJOHHOM
MpPU3Mbl, TUPAMUJBI .

[MpuknagHbie 3aga4u o TeMe «06b-
éMbI TeJI», CBsI3aHHbIE C 00'BEMOM
HaKJIOHHOW MPU3Mbl, MUPAMU/BI .
[IpumeHeHre 06BEMOB . Brrumcie-
HHE PACCTOSIHUSA 10 TMJIOCKOCTHU

HcciesoBaTh N0CTPOEHHbIE MOJIE/IM, B TOM YHCJIE
M C UCIOJIb30BAaHUEM anmapara aJre6psl.
BBIBOAUTbL OCHOBHYIO MHTerpajbHyo Gopmy.y aas
BbIYHCJIEHUS] 06GBEMOB TeJI.

Jloka3bIBaTh TeopeMy 06 06'béMe HAKJIOHHOWU MpPHU-
3Mbl Ha [IPUMepe TPEYroJbHON MPU3MBbI U /ISl NPO-
HM3BOJIbHOW NMPU3MBI .

JloKka3bpIBaTh TeopeMy: 06 06bEMe MUpaMuabl, Gpop-
MyJIMPOBATh CJEACTBUS U3 Hee: 00bEM yCe4éHHOU
nupamMu/bl . BeiBogUTh GopMysy [iJisi BBIYHCAEHUS
06'bEMOB yCeYEHHONU MUPAMHU/BI

Tes1a BpaleHus
(24 q)

HuauHapruyeckas MOBEPXHOCTb, 06-
pasywouye LWJIWHAPUYECKOH To-
BEPXHOCTH .

Uuaunap . [IpssMo#il KpyroBod wnu-
auHAp . [lnomaab MOBEPXHOCTU LM-
JIMHJpA.

KoHuyeckass MOBepxHOCTb, 06pasy-
IOlMe KOHUYEeCKOH IOBepXHOCTHU
Konyc . CeyeHne KOHyca IJIOCKO-
CThIO, NapaJlJiIeJIbHOU IJIOCKOCTH OC-
HOBaHUs . Yce4éHHbIA KOHycC . HU30-
OpakeHHe KOHYCOB U YyCeYEHHBIX
KOHYCOB .

[lnomae GOKOBOW INOBEPXHOCTH U
MOJIHOM MOBEPXHOCTHU KOHYyca.

CBO6GOAHO OMepUpPOBaATh NMOHATHAMM: IMJIMHJpHYe-
CKasl NOBEPXHOCTb, LUJAUHAP . HU3y4yaTh crnocobsl
NOJIyYeHUs] LMJIMHJPUYECKOH IOBEPXHOCTH, IH-
JIMHJpA .

H306pakaTh LUJINH/P U €r0 CeYeHHUs IJIOCKOCTBIO .
CB0OGOHO OoNlepUpPOBaTh NOHATUAMM: KOHUYECKas
MOBEPXHOCTbh, KOHYC, YCEUYEHHBbIH KOHyC . M3yuarth
CIoCcoObl MOJIy4eHUs] KOHHUYECKOH IOBEPXHOCTH,
KOHycCa.

H306pakaTh KOHYC U €ro ce4yeHHUs IJOCKOCTBIO,
MpOX0Jslel Yyepes 0Ch, U NJIOCKOCThIO, IEPIEH/U-
KyJISpHOH K OCH .

BbIBOAUTB GOpPMYyJIBI /11 BBIYHCJIEHUST GOKOBOU M
MOJIHOM NOBEPXHOCTEH TeJs BpaAlleHUs .




IIpooonsicenue

HasBanue
pasaesa (TeMbl) Kypca
(k0/1MYEeCTBO 4YacoB)

OcHOBHOE cojepixaHue

OcHOBHbBIE BHU/bI JeATEJbHOCTU yyamuxcs

CtepeoMeTpHYecKHe 3aja4d Ha Jo-
Ka3aTeJbCTBO U BBIYHUCJIEHHE, TI0-
CTPOEHHMEM CeYeHUH LUJIUHJApPA, KO-
Hyca.

[IpukiaafHble 3aja4y, CBSI3AHHbIE C
LUJIMHPOM .

Cdepa u wap.

[lepecedyenue cdepbl M 1apa € MJao-
ckocThio . Kacanue mapa u cdepnl
IJIOCKOCTbIO . Bug u msobGpakeHue
mapa.

YpaBHeHue cdepsl . [lniomaas che-
pbI U eé yacTei .

CuMmMeTpus chephl U LIapa .
CrepeoMeTpUYecKHe 3ala4d Ha J10-
Ka3aTeJbCTBO Y BBIUMCIEHHE, CBSI-
3aHHble co cdhepoil ¥ wapoM, mo-
CTPOEHHUEM UX CEYEHHUH IJIOCKO-
CTBIO .

[IpukJaZHble 3a/5a4H, CBsI3aHHBIE
co chepoil ¥ MapoM.

[loBTOpeHHE: OKPYKHOCTb Ha IJIO-
CKOCTH, BBIYHCJEHHS B OKPYXKHO-
CTH, CTaHJIAPTHBIE MTO06US

PemaTh cTepeoMeTpHyecKHe 3aJa4M, CBSI3aHHbIE C
TeJlaM{ BpallleHHUs, HaxXoXJeHHeM IuUIolmagu 6oKo-
BOM WM TNOJHOM MOBEPXHOCTH, NOCTPOEHHEM cedve-
HUH .

Hcnosib30BaTh NpU pelleHHU 33jad MJIaHUMeTpH-
yeckue QaKThl U METO/bI .

CpaBHUBaTh 1 aHAJIU3UPOBAThb YTBEPXKAEHHUS C Lie-
JIBIO BBISIBJIEHUS JIOTUYECKH KOPPEKTHBIX U HEKOp-
PEKTHBIX PAaCCy>KJAeHUH .

AHanu3upoBaTh U MOJEJUPOBATh Ha SI3bIKE Ie0-
MeTpUHU peasibHble CHUTyallUH, CBS3aHHble C KOHY-
COM Y LUJIHHJPOM .

HccaegoBaTh NOCTPOEHHbIE MOZIE/IU, B TOM 4YHCJIe
Y C UCTOJIb30BAaHUEM alapaTa ajJreopol
AxTyanusupoBaTh GaKTbl U METO/bI JIAHUMe-
TPUH, pesieBaHTHbIE TeMe, IPOBOAUTh aHAJIOTHH .
CB0OGOJHO ONIEpUPOBATh NOHATUAMM: chepa U map,
LEeHTDP, pasuyc, AuameTp cepsbl U mapa.
HccaepaoBaTh B3aMHOe pacnoJsiokeHHe chephl U
MJIOCKOCTH .

dopmyIMpOBaTh OlpefesieHHe KacaTeJbHOU MJI0-
CKOCTH K cdepe.

JloKka3bIBaTh TEOpeMbl O CBOMCTBE U MPH3HAKe Ka-
caTeJIbHOW IJIOCKOCTH .

BeiBOAUTE GOpMyJy [JIsI BbIYHUCJIEHUS MJOLAAU
cheprl yepes paauyc chepsnl.




Pa3inyHble KOMOWHALMY TeJl Bpa-
LleHUs] 1 MHOTOIPaHHHUKOB .

3ajauu no teMe «Tesia U NIOBEPXHO-
CTH BpallleHUsI»

PemaTh cTepeoMeTpuyecKue 3aJjayd, CBs3aHHbIE
co chepoil U IApPOM, HAXOXJeHUeM maouaau che-
pbl U eé 4yacTel, MoCTpoeHUEeM cedyeHUU cdheprl U
mapa.

AHa/IM3MpoBaTh U MOJEJUPOBATh Ha A3bIKE Ieo-
MeTpHUU peasibHble CUTyallM{, CBSI3aHHbIE C LIapOM
u chepou.

PemiaTh npocTtele 3aZjayd, B KOTOPBIX QUIYPUPYIOT
KOMOWHALUK TeJl BpAllleHUsI © MHOIOTPAaHHUKOB .
Hcnonb30BaTh IPU pelleHrH 33/1a4, CBA3aHHBIX CO
cdepoil 1 mapom, IaHUMeTpUYecKre GaKThI U
MeTO/bl .

PemaTh cTepeoMeTpUYecKHe 3a/layH, CBS3aHHBIE C
TeJIaMU BpallleHUs], IOCTPOEHNEM CeYeHUH TeJs Bpa-
LIeHHUs], ¢ KOMOUHAIMAMU TeJs BpallleHUs U MHOTO-
IPAaHHUKOB .

IIpOBOAUTDL JIOTMYECKH KOpPPEKTHBIE Jl0Ka3aTeJb-
Hble PaCCyX/leHHUsl NPHU pEeLIeHUH TeOoMeTpPHUYEeCKHX
3a/la4, CBA3aHHBIX C MePHEeHJUKYJISPHOCTBIO IJIO-
CKOCTEH .

AHa/IM3MpoBaTh U MOJEJHUPOBATH Ha S3bIKE Teo-
MeTpHUU peasibHble CUTYalluH, CBsI3aHHble C MHOTO-
rpaHHUKAaMU .

HccnepoBaThb MOCTPOEHHbIE MOJIEIM, B TOM YHCIIe
U C UCIOJIb30BAaHUEM ammapaTa ajarebpsl

IMnomaau
MOBEPXHOCTH
1 00’ bEMBI
KPYTJIBIX TeJI
(9 9)

06béM puauHfpa. Teopema 006
06bEMe MPAMOro IUJIUHJPA .
[Tiomau 60KOBOM U MOJHOM 0~
BEPXHOCTH LIMJIMHAPA

CBOGOJHO ONEpUPOBATh MOHATUAMU: 06BEM Tesa,
IJIONA/b TOBEPXHOCTH .

dopMyIMpOBATH OCHOBHBIE CBOMCTBA 06'HEMOB .
Jloka3bIBaTh TeOpPeMbI: 06 06bEMe LUIUH/PA; 06
06'béMe KOHyca . BeIBOgAUTB GOpMyJIBI /11 BBIYUC-
JIeHUs1 00'béMa yCeuyéHHOI0 KOHYyCa .




IIpooonsicenue

HasBanue
pasaesa (TeMbl) Kypca
(k0/1MYEeCTBO 4YacoB)

OcHOBHOE cojepixaHue

OcHOBHbBIE BHU/bI JeATEJbHOCTU yyamuxcs

Beruucienve o6bEMOB Tesl C IOMO-
b0 OIpe/leIEHHOTO HHTerpasa
061BEéM KOoHyca.

Ilsomasy OGOKOBOM M IOJIHOM IIO-
BEPXHOCTHU KOHycCa.
CrepeoMeTpHyecKkue 3aJa4dd, CBf-
3aHHble C BBIYUCIEHUEM OGBHEMOB
LWJIMHAPA, KOHYyCA .

[lpuknagHbie 3aa4u o TeMe «O0bE-
MBI U TJIOLQ TIOBEPXHOCTEH TeJI .
O6b€M Liapa U IIAapOBOro CeKTopa.
Teopema 06 06'béMe wapa . [lnomagb
chepnr.

CrepeoMeTpryecKkue 3aJa4d, CBS-
3aHHble C BBIYUCIEHUEM OGBHEMOB
mapa, LIApOBOTO CerMeHTa, LIapo-
BOTO CEKTOpa.

[IpuknagHble 33Zja4u 1O  TeMe
«06BEMBI TeJI», CBA3aHHbIE C 00BE-
MOM Illapa U IJIOLIA/bl0 CephI.
COOTHOIIEHUsI MeXAy IUIOMaJIMU
MOBEPXHOCTEH U 00bEMAMH MOJ06-
HBIX TeJI.

[Tofo6HBIE Tesla B MPOCTPAHCTBE .
H3MeHeHUe 06bEMA NMPU NOJOGUH .

HccaegoBaTh NoCcTpoeHHbIE MOJIe/IM, B TOM YHCIIe
Y C HUCIOJIb30BaHUEM allapaTa ajarebpsnl.

3HaTh BO3MOXXHOCTHU pelleHUs] 3aJad Ha IOCTpoe-
HHE LUPKYyJeM W JIMHEHWKOW, O KJIACCUYEeCKUX He-
paspelrMbIX 3a4a4ax .

CBOGOAHO OmepUpPOBaTh MOHATHUSIMHU: LIAPOBOH cer-
MEHT, LIapOBOM CJIOHM, IIapOBOH CEKTOpP, OCHOBaHHUE
U BBICOTA CEerMeHTa, OCHOBAaHHE U BBICOTA IIAPOBO-
ro cJos.

BeiBOAUTL GOpMyJbl /JI HaX0XJeHUs 06BbEMOB
IapOBOT0 CerMeHTa, LIApOBOT0 CEKTOpa, MJIOIAAU
cohepnr.

JlokasbiBaTh TeopeMy 06 06'bEMe LIapa.

PemaTh cTepeoMeTpHyecKHe 3aJia4M, CBsI3aHHbIE C
06bEMOM IIapa, IIApOBOro CerMeHTa, IIapoBOro
CeKTopa, MIoEaibio chepsl.

CpaBHUBATh U aHAJIU3UPOBATH YTBEPXKAEHHUS C Iie-
JIBIO BBISIBJI€HUS JIOTUYECKH KOPPEKTHBIX U HEKOP-
PEKTHBIX PacCy>XJIeHUH .

AHanu3upoBaTh U MOJE/JTUPOBATH Ha SI3bIKE Te0-
MeTpUH peasibHble CHUTYal[UH, CBsSI3aHHble C 06BE-
MOM IlIapa, MIapOBOr0 CErMEHTa, IIAapOBOr0 CerMeH-
Ta, IJIOWAAbI0 chephl.

CBOGOAHO OmepUpPOBATh MOHATHEM: IOJO0OHBIE Te-
Jla B IPOCTPAHCTBE .




CrepeoMeTpHyecKHe 3aJa4yd, CBf-
3aHHbIe C BBIYMCJIEHHEM O6GBHEMOB
TeJsl Y IJIOLAZed MOBepXHOCTEN

BBIUMCISATB 06bEMBI TEJI C IOMOIIBIO ONpeeIEHHO-
ro MHTErpasa.

Pewmatb cTepeoMeTpuyeckue 3a/la4yd, CBS3aHHbIE C
COOTHOLUEHUSAMU MexJy IJIOIAAs MU [OBEpPXHO-
cTed U 06bEMaMU MOJO0OHBIX TEJI.

IIpOBOAMTB JIOTUYECKU KOPPEKTHbIE AOKa3aTeJib-
Hbl€ PAaCCY>KAE€HUS NMPU PelleHUU TreOMeTPUIECKUX
3aj]a4, CBSI3aHHBIX C BBIYUCIEHUEM OOGBEMOB TeJ C
IIOMOIIbI0 OIpeJieJIEHHOI0 MHTerpaJsa, HaXxoXJAeHH-
€M COOTHOUIEHHUS MEXAy IUIOUMAJsIMU IOBEPXHO-
cTed U 06'bEMaMHU MOAOOGHBIX TeJI .
AHa/iM3MpoBaTh U MOJAEJUPOBATb Ha fI3bIKE Teo-
MeTpUHU peaibHble CHUTYalUH, CBsI3aHHble C 06BE-
MaMH U MOBEPXHOCTSMH TeJ, HA J0KA3aTeJbCTBO U
Ha HaxO0X/leHWe TeOMeTPHUYECKHUX BeJUYHH

IloBTOpEHMeE,
060061 eHHUe

M CUCTeMaTUu3anus
3HAHUU

(25 4)

O6o61atoiee MOBTOPeHUE MOHATHUHI
U MeTOoJO0B Kypca reomerpuu 10-
11 KJIACCOB, cucTeMaTH3aLus
3HAHUU .

HcTtopuss pa3BUTHS CTepeoMeTpUU
KaK HayKH U eé poJib B Pa3BUTHUH CO-
BpPEMEHHBIX WH)XEHEPHBIX U KOM-
NbIOTEPHBIX TEXHOJIOTUHI

PemaTh crepeoMeTpuUyecKue 3ajJadyd Ha Jo0Kasa-
TeJIbCTBO MaTeMaTHYeCKHUX OTHOILNEHUH, HaxoxKjie-
HUEe TeOMETPHYECKUX BEJUYHUH (JAJIMH, YIJIOB, IJIO-
mazieil, 06'bEMOB) .

Hcnosib30BaTh MPU pEIlIeHUH CTEPEeOMEeTPHUYECKUX
3a/1a4y JIaHUMeTpHUYecKre GaKTbl U METO/bI .
I[IpOBOAMTH JIOTUYECKH KOPPEKTHBIE [l0Ka3aTesb-
HbI€ PACCYKJEHUs TIPU PEelIeHUH CTepeoMeTpuye-
CKUX M IJIAHKUMETPUYECKUX 3ajad.

CpaBHUBaTh M aHA/JIU3UPOBATh peasibHble CUTYya-
MU U BBISIBJSATH BO3MOXKHOCTb €€ MOJIeJIUPOBAHUS
Ha sI3bIKe TEOMETPHH .

Moae/IMpoBaTh PeayibHYI0 CUTYallMI0 Ha sI3bIKE reo-
MEeTPUH U HCCAEAO0BATb IIOCTPOEHHbIE MO/EJH, B
TOM YHCJIE U C UCII0JIb30BAHUEM aliapaTa ajare6psl .




IIpooonsicenue

HasBanue
pasaesa (TeMbl) Kypca
(k0/1MYEeCTBO 4YacoB)

OcHOBHOE coaepiKaHue

OcHOBHbIE BH/JbI AeATEJTbHOCTHU yyamuxcsa

Hcnonb30BaTh KOMIIBIOTEPHbIE MPOrpaMMbl IpHU
pelleHUM 3a/ad.

IloslyyaTh npejcTaBJeHHE O TeOMETPUU KaK O pas-
BUBalolllelicl HayKe, UCCIeAyIOLled OKpy:Karolui
MUD, CBSI3AHHOW C peasbHbBIMH O6BEKTAaMH, IOMO-
ramoined pelinTb peajbHble >XU3HEHHble CHTyallMU
0 pPOJIU CTEpeOMEeTPUM B Pa3BUTHH COBPEMEHHBIX
HH)KeHEPHBbIX U KOMIBIOTEPHBIX TEXHOJIOTHH




PABOYASA MPOrPAMMA YYEBHOIO KYPCA
«BEPOATHOCTb U CTATUCTUKA»

LUESM N3YHEHWA YHEBHOIO KYPCA

Y4e6HbIN Kypc «BeposITHOCTB U CTaTUCTHUKa» YIIy6JIEHHOIO YPOBHSA SIBJSIETCS MPOJOKEHUEM U Pa3BUTHEM
OJHOMMEHHOTO Y4eOHOro Kypca YrJy6JEHHOrO YpPOBHS OCHOBHOM 1iKoJbl . Kypc npesHasHayeH [
dopMHUpOBaHUA Yy 00y4alOIIUXCA CTAaTUCTUYe- CKOH KyJbTypbl U NIOHMMAHHUSA POJIM TEOPUU BEPOSATHOCTEN KakK
Ma- TeMaTHYeCKOT0 MHCTPYMEHTA /Il U3YYeHUs CJAy4alHBIX COOBITHH, BEJIMYHH U npoleccoB . [Ipu usydenuun
Kypca 060TaljaoTcs MpeJi- CTaBJAeHUs yYalUuXCsl 0 MEeTOJaX HCCAeJOBaHUsI M3MEHYHMBOrO MH- Pa, Pa3BUBaETCs
NOHMMaHWe 3HAaYMMOCTU M OOLIHOCTH MaTeMaTHU- YeCKHX MeTOJO0B IMO03HaHHUs KaK HeoTbeMJIEMOM YacTH
COBpPEMEHHO-TO eCTeCTBEHHOHAay4YHOT0 MHUPOBO33PEeHUs .

CozepkaHMe Kypca HampaBJ/IEHO HA 3aKpelJieHWe 3HAaHWH, MOoJIy- YeHHBbIX MPU U3YYEHHUU Kypca OCHOBHOMU
LIKOJIbl U Ha pasBUTHe NpeJACTaBJeHUHN O CAydalHbIX BeJMYHMHAX M B3aHUMOCBA3AX MeXJy HHMH Ha BaXKHBIX
NpuMepax, CIOXKeTbl KOTOPbIX MOYEPNHYThl U3 OKpY)Kalolllero Mupa . B pesysbTaTe y 00y4aromuxcs AOJKHO
cbopMupoBaThCs NpeACTaBJeHHE O HauboJsiee YNOTPEOUTEJNbHBIX M OOIIMX MaTEeMAaTHYEeCKHUX MOJeJsx,
HCNOJIb3YEMBIX [IJIsI ONMHCAHUS AHTPONOMETPUYECKUX U JAeMorpadryuecKHx BeJMYHH, IMOrpPenIHo- CTeH B
pas/iMyHble poJia U3MePeHUsX, AJUTeJbHOCTH 6e30TKa3HOM paboThl TEXHUYECKUX YCTPONUCTB, XapaKTePUCTHUK
MacCOBBIX fIBJIe- HUM U NMPOLeCCOB B 00IecTBe . YUeOHBIH KypC sABJIsieTCsl 62301 JJisT 0CBOEHHUS BEPOSTHOCTHO-
CTaTHUCTHYECKHUX METO/I0B, HEOOXOJUMbIX CIENHUATNCTAM He TOJbKO HHXXEHEPHBIX CIIELHAaJIbHOCTENH, HO TakK-
’Ke COLMAJIbHBIX U ICUXO0JIOTMYEeCKHUX, TIOCKOJIbKY COBpeMeHHble 00llleCTBEHHble HAYKU B 3HAYUTEJIbHON Mepe
HCNOJIb3YIOT allllapaT aHaJju3a 60JbIIUX AaHHBIX . LleHTpa/lbHyl0 4acTb Kypca 3aHUMaeT 00Cy»K/JeHHe 3aKOHa
60JIbIINX YHCeJ — (PYyHJIaMeHTAaJIbHOr0 3aKO- HAa IPUPO/b], UMEIOIIEro MaTeMaTHYECKY0 GOpMaTn3anuio .

B cooTBeTCTBUM C yKa3aHHBIMU LieJIIMU B CTPYKTYpe y4e6HOro Kypca «BeposTHOCTb M CTaTUCTHUKA» CpefiHeN
LIKOJIbl Ha YTJ1y6JIEH- HOM YPOBHE BblJleJieHbl OCHOBHbIE cojiepKaTesibHble JIMHUU: «CJy- yallHble COOBITUSA U
BepOSAATHOCTU» U «Cily4ailHble BeJIMYMHBI U 3a-KOH GOJIBIIMX YHCEJI» .

[IToMUMO OCHOBHBIX JIMHUM B KypC BKJIIOYEHbl 3JIEMEHTBbl TeopuH rpadoB U TEOPHUH MHOXKECTB,
Heo6X0AuMbIe JJIs1 MOJIHOILEHHOT0 OC-

BO€HHA MaTepHuasia JaHHOTro y'{e6Hor0 KypCa U CMEXHBbIX MdTeéMa- THY€CKUX y'{e61-n>1x KypcCOB .



CopepxxaHnue JUHUU «CiydaliHble COOBITHUS W BePOSATHOCTU» CJy- >XUT OCHOBOW JAJ1 (OPMHPOBAHHUA
npejCcTaBJIeHUN O pacnpepesie- HUM BEPOSATHOCTEN MeX/y 3HaUeHUSIMU CJy4YaWHbIX BeJIMYUH . Baxk- Hy0 4acTb
B 3TOM cojiepKaTe/IbHOW JIMHUU 3aHMMaeT U3ydyeHHe reoMeTPUYeCKOro U GMHOMMAJIBHOIO paclnpejiesleHUud U
3HAKOMCTBOC UX HENIPePbIBHBIMHY aHaJI0TaMH — MOKa3aTeJbHbIM U HOPMaJb- HbIM pacnpeseseHUsIMH .

TeMbl, CBsI3aHHbIe C HENpPEPBIBHBIMU CJAyYaWHBIMU BeJHYMHAMU U paclpesieJIeHUSIMH, aKLeHTHUPYIOT
BHHMaHHe IIKOJbHHUKOB Ha ONMCAaHWU U U3yYEeHUH CIyYalHbIX IBJIEHUM C TOMOILbIO HENIPEPBIB- HbIX QYHKLIUH
. OCHOBHOe BHHMaHHUe yjeJsseTcsd NOoKa3aTeJbHOMYHW HOPMaJbHOMY pacnpefeseHUsIM .

B kypce mnpeaycMaTpuBaeTcd O3HAaKOMHTEJbHOe H3y4YeHHe CBA3HM MeXJy CJAy4alHbIMHA BeJWYMHAMHU U
ONMCaHMe 3TOM CBA3M C I10- MOLbI0 KO3 PHUIIMEeHTa KOPPeALUN U ero BBIGOPOYHOTO aHaJora . ITH 3JIeMeHThI
coJilep>KaHUsl pa3BUBAIOT TeMy «/luarpaMMbl pacce- UBaHUA», U3yYeHHYI0O B OCHOBHOM IIKOJIe, © BO MHOIOM
ONUPAIOTCSAHA CBEJEHUS U3 KYPCOB aJreb6pbl U TeOMeTPHUH .

Emé oAuMH 23JIeMeHT coJep>KaHHsA, KOTOpPBIM IpejJaraeTcd Ha 03- HAKOMUTEJIbHOM ypOBHe —
10CJIe[J0BAaTeJbHOCTb CJAy4YalHbIX He3a- BUCUMBIX COOBITUM, HAaCTyNaloIIUX B eJUHHULY BpeMeHHU . O3HaKOM-
JIEHWEe C pachnpejieieHUeM BEPOSTHOCTEH KOJHWYeCcTBA TAKHUX COObI- TUH HOCUT pPa3BUBAIIHNA XapaKTep U
SIBJISIETCS aKTYaJIbHBIM /151 OYyAYIUX aOUTYPHUEHTOB, NOCTYNAOIIUX HA YyYeOHbIe CIENMaJbHO- CTH, CBSI3aHHBIE C
0611eCTBEHHBIMU HayKaMU, ICUX0JI0THElN U yIpaBJIeHHUEM .

MECTO KYPCA B Y4EBHOM MJIAHE

B yye6HOM mJ1aHe Ha H3y4eHHEe y4eOHOTO Kypca «BeposiTHOCTbH CTAaTUCTHKa» HA yrJyGJEHHOM ypPOBHE
oTBOAUTCSA 1 y4eOGHBIN YacB HeJleJII0 B TeUeHHe KOKA0T0 rojjla o6ydeHus, Bcero 70 yue6HbBIX YaCOB .

NJAHUPYEMbIE NMPEAMETHbIE PE3Y/IbTATbl OCBOEHWMA PABOYEMMPOIPAMMDI
(MO roAAM OBYYEHMA)

OcBoeHHe yue6HOTr0 Kypca «BepossTHOCTb M CTaTUCTHKa» Ha yPOBHE CpeJHEro o611ero o6pasoBaHus J0JKHO
06ecneyrnBaTh J0-CTHXKEHUE CIeyI0IIUX IPeAMEeTHbBIX 06pa30BaTebHbBIX pe3yJbTa- TOB:

10 Knacc

6 CBOGO/IHO ONMEepUpOBaTh MOHATHUSIMU: Ipad, MJIOCKUNA rpad, cBA3- HBIA rpad, nyTh B rpacde, Lelb, LHUKJI,
JlepeBo, CTeleHb BeplIv- Hbl, J[ePEBO CJAYYaWHOTO0 3KCIEPUMEHTA .
6 CBO60O/THO ONepUpOBaTh MOHATHUAMHU: CAYIAHHBIA 3KCIIepUMeHT (OMNbIT), cy4ailHOe COGbITHE, 3JIeMeHTapHOoe



ciydyaliHoe coObITHe (3/IeMEHTApHBIA HCXO0J) CJAY4alHOrO OMNbITa; HAaXOJWUThb BEpPOSIT- HOCTU COOBITHHU B
ONbITaX C PABHOBO3MOXXHBIMH 3JIeMEeHTAPHBIMH COOBITUSMH .

6 Haxonuth u ¢opMysMpoBaTh COOBITHA: NepecedyeHHe, OObelU- HEeHUe AAHHBIX COOBITHN, COOBITHE,
NPOTHUBOIOJIOKHOE JAaHHO- My; MCIOJb30BaTh JHarpaMMmbl JiJiepa, KOOPJWHATHYIO Nps- MyI0 JJs
pellleHUs1 3aa4y; M0JIb30BaTbCd (OPMYJION CJIOXKEHUs BePOSATHOCTEH [Jis1 BepPOATHOCTEH J[BYX U TpEX
CJIy4alHbIX CO- OBITUH .

6 OnepupoBaTb MNOHSATHUSMU: yCJAOBHAsl BEpPOATHOCTb, YMHO)XXe€HHe BepOSATHOCTeMH, He3aBUCHMble COOBITHS,
JlepeBO CJy4allHOTO 3KC- IepUMeHTa; HaX0JAUTb BEPOSATHOCTH COOBITUH C MOMOUIbIO IIpa- BUJIa YMHOXEHUS],
JlepeBa CIy4YaWHOT'0 ONbITA, MCIOJIb30BaTh GpopMyJly NOJHON BeposATHOCTH, popmysy Balieca npu penieHUn
3a/1ay4; onpeiesisiTh HE3aBUCUMOCTb COOBITUH 10 GOpMyJie U [0 OPraHM3aLUN CJAYIYaHHOTO 3KCIEePUMEHTA .

6 IlpuMeHATHP wH3y4YeHHble KOMOHHATOPHbIE QOPMYyJbl JJis Iepe- YUCJAEHUS 3JEMEHTOB MHOXECTB,
3JIeMEeHTapPHbBIX COOBITHUH CJIy- YaWHOT0 ONbITA, PEIleHus 3a7a4 10 TEOPUU BEPOSITHOCTEH .

6 CBOGOJHO OmepUpoBaTh NOHATUAMH: OMHAPHBIM CAYy4YalHBIN ONbIT (MCOBITAHHE), YCIEX U HEyAaua,
HEe3aBHCHMBbIE UCHBITAHUS, CEPUS UCIIBITAHUH; HAXOAUTh BEPOSITHOCTHU COGBITUH: B CEPHUM HC- NIBITAHUH 10
IIepBOro ycllexa; B CepUMU HCHbITaHUN BepHyJsiM; B ONbITe, CBA3aHHOM CO CJAy4YaWHBbIM BbIGOPOM M3
KOHEeYHOW COBO- KyITHOCTH .

6 CBOOO/HO OMEepUpOBaTh MOHATHUSAMU: CHydalHasi BeJMYMHA, pac- pejieJleHHe BEePOSITHOCTEH, AuarpaMma
pacnpefesieHUs], 6MHAp- Has cJy4aiiHas BeJMYMHa, FTeOMeTpHUYecKoe, 6MHOMUAIbHOE pac- peJieJieHre .

11 Knacc

6 Ol'lepI/II)OBaTb MNOHATUAMMA: COBMECTHOE paclipejesieHrue ABYX CJy- YalHBIX BEJIMYHWH; UCIIOJIb30BATh Ta6111/1uy
COBMECTHOro pacrnpe- AgeJjyieHUud ABYX cny!{af/iHbe BE€JIMYUH [OJid BblAEJIEHHUA pacrnpeje- JIeHUd Ka)KﬂOﬁ
BEJIMYHWHBDI, olipeie/IeHHUA HE3aBUCUMOCTHU C]Iy-‘iaﬁHbIX BEJIMYHH .

6 CBO60O/IHO ONEpPUPOBATh MOHATHEM MaTEMaTHYECKOTO OXXHUJAHUS CJAyYalHOW BeJHWYMHBI (pacrnpefesieHus);
NPUMEHSATh CBOHWCTBA MAaTEMAaTUYECKOTO OXHJAHUS IpPHU peUleHUU 33/ay; BBbIYUCIAATH MaTeMaTH4YecKoe
0XXHJaHHWe GMHOMHUAIBHOTO ¥ TeOMETPHUUYECKOTr0 pacnpeie/leHUN .

6 CBOGOJHO oONepUpoBaTb MOHATHUAMHU: [AUCIEPCUs, CTAaHAAPTHOe OTKJOHEHHWe CJIy4YalHOH BeJIMYUHBI;
NPUMEHATb CBOMCTBA AMC- IEPCUHU CAyYalHOHN BeJIMYUHBI (pacnpejiesieHUs) NPpHY pellleHUH 3a/jay; BIYUCIATD
JUCIEPCHUIO U CTAaHLAPTHOE OTKJIOHEHHE reo- METPUYECKOTO0 U GMHOMHAJIBHOTO pacrpezeseHnui .

6 BbluHcasTh BBIGOPOYHBIE XAapaKTEPUCTUKW IO JAaHHOW BBIOOPKE W OLEHUBATh XapaKTepUCTHUKU



reHepa/lbHOM COBOKYNHOCTH J[aH- HbIX 10 BBIOOPOYHBIM XapakTepUcTHUKaM . OleHHBaTh BepPOSATHO- CTH
COOGBITHM W MNpOBepATb MNpOCTeHIIrMe CTAaTUCTUYEeCKHe THUIOoTe- 3bl, IM0JIb3ysACh  H3yYEeHHBIMHU
pacnpesiesIeHUsIMH .

COAEP*KAHME YYEBHOIO KYPCA (MO NOAAM OBYYEHUA)

10 Knacc

I'pad, cBsA3HBIN rpad, nmyTu B rpade: nukiael u uenu . CreneHp (BaJ€eHTHOCTb) BepliMHBI . ['padbl Ha
IJIOCKOCTH . JlepeBbs .

Cny4yaliHble 3KCepUMeHTbl (ONbIThbI) U CAy4dallHble COOBITUS . JJeMeHTapHble COObITHA (UCXOAbI) .
BeposATHOCTb C/iy4allHOTO CO- GbITUSA . BJIM30CTH 4acTOTBHI M BEPOSATHOCTH COOBITHUH . CiydalHble ONBITHI C
PaBHOBO3MOXXHBIMHU 3JIeMEHTAPHBIMU COOBITUSMM .

Onepanuu Haj COOBITUSMU: lepecedyeHUe, 06 beJUHEHNE, IPOTHU-BONOJIOXKHbIE COOBITHS . /luarpaMMel Jiiepa
. @opmysia ci10KeHNA BEPOSITHOCTEH .

Yci0BHas BepOSATHOCTb . YMHOXKeHUe BeposATHocTel . JlepeBo ciy4yalHOro skciepuMeHTa . PopMysia NOJHOU
BeposTHOCTU . Pop- Mysia bakeca. HezaBucumble coOBITHS .

BuHapHBIA ciay4alHbIH ONBIT (MCObITaHMWE), ycnex W Heyjada . HesaBucumble uHcnbiTaHusa . Cepus
He3aBUCHMBbIX UCIIBITAHUU Jl0 TepBoro ycnexa . [lepecraHoBku u paktopuals . Yncsao coueTaHuit . TpeyrosbHUK
[Tackans . opmysa 6uHOMa HproToOHA.

Cepus He3aBUCUMBIX UCIbITAHWM BepHysiu . Ciy4allHbId BbIGOPHU3 KOHEUHOW COBOKYIHOCTH .

CnyvaiiHasi BequduHa . PacnpepesieHue BeposiTHOCTed . /lmarpam- Mma pacnpefeseHus . Omepauuu Haj
Cc/ydyalHbIMU BeJMYMHAMU . Bu- HapHas ciay4yaliHass BesJMuuHa . [IpuMepbl pacnpejiesieHUH, B TOM 4YHC/e
reoMeTpuyeckoe U 6MHOMUAJIBHOE .

11 Khacc

CoBMecTHOe pacnpeziesieHre JBYX C/y4YalHbIX BeJIU4YUH . He3aBu- cuMble ciy4dailiHble BEeJIUYUHBI .

MaTteMaTuueckoe OXHJAaHUE CJAy4alHOW BeJWYUHBbl (pacnpejesne- Hus) . I[lpuMepbl mNpUMeHeHUs
MaTeMaTHU4YeCKOro OXuAaHus (cTpa- XoBaHUe, joTepes) . MaTeMaTU4YecKoe OXHUAAaHUEe OMHAPHOHW C/y- YaWHOU
BeJIMYMHBI . MaTeMaTHhyeckoe OXHUJaHHe CyMMbl CJAy4al- HbIX BeJUYUH . MaTeMaTU4ecKoe OXHJAHHE



reoMeTpHUYECKOr0 U OMHOMUAJIBHOTO pacnpejie/ieHuH .

Jucnepcus U cTaHJ[apTHOE OTKJOHEHHEe CAy4alHOW BesU4YuHBbI (pacnpepesneHus) . [ucnepcus GUHapHOU
Cc/lydalHOW BeJMYMHBbI . MaTeMaTU4ecKOe OXXHJaHWe NPOU3BeJEHUs U JUCHepCUuss CyMMbl He3aBHUCHMBIX
C/ydaWHbIX BeJIMYMH . [lucniepcus U CTaHAAPTHOE OT- KJIOHEHHe OMHOMHUAJIIbHOTO pacnpejeseHus . Jlucnepcus u
CTaH- JapTHOE OTKJIOHEHHE TeOMeTPHUYEeCKOTO paclpe/iesIeHus .

HepaBeHnctBo YebnimiéBa . Teopema YebbiméBa . Teopema BepHysi- jiu . 3aKOH 60/1bIIKX YKces . BbI6oOpoyHbIT
MeTO/, uccjieJoBaHUH . Bb1I60po4YHble XapaKTeprUCTHUKH . OlleHMBaHNe BePOSITHOCTU COObI- THA 110 BbIOOPOYHBIM
AaHHBIM . [IpoBepka npocTeHIMX rUNoTe3 C IOMOLbIO U3YYEHHBIX pacnpejeseHu .

HenpepbiBHbIE ciydaliHble BeJUYUHBI . [IpuMepbl . PYHKLIUSA NJIOTHOCTH BEPOSTHOCTH paclpesiesieHus .
PaBHOMepHOe paclipejie- leHHMe U ero CBOMCTBA . 3ajayyd, NPUBOJALME K [10Ka3aTeJbHOMY paclpejie/IeHUIO .
3azjayy, NpUBOJAsAILME K HOPMaJbHOMY paclipe/ie-1eHHI0 . PyHKIUSA NJIOTHOCTH BEPOSATHOCTH MOKa3aTeJbHOTO
pac- npezeseHus, GYHKIUSA JIOTHOCTU BEPOITHOCTH HOPMaJIbHOTO pac- npejeneHns . PyHKIUA JIOTHOCTU U
CBOWCTBA HOPMaJILHOTO pac- npejeseHus .

[locsie0BaTENIBHOCTD OJMHOYHBIX HE3aBUCHMMBIX COOBITHM . 3aZa- 4d, NPUBOAAIINE K pacupeseseHHI0
[lyaccoHa.

KoBapuanuss AByx ciy4alHbIX BeJuddH . KoaddunueHT  sinHel- HoOU Koppessauud . CoBMecTHBIe
HaGJII0/IeHUs] [IBYX BEJHUYHH . Bbl- GOpOYHBIA K03POUIMEHT Koppeasanuu . Paznuyne Mexay JUHeH- HOH
CBSI3bI0 U MPUUYUHHO-CJIe/ICTBEHHON CBA3BIO . J/IMHeHHas perpec- cus, MeT0/, HaUMeHbIINUX KBaJ[paToOB.



TEMATUYECKOE M/IAHUPOBAHWE YYEBHOIO KYPCA (MO FOJAM OBYYEHMA)

10 knacc (He MeHee 35 4)

HasBaHue
pa3gesia (TeMbl)
(xo0/IMYecTBO 4acoB)

OcHOBHOE coaepiKaHue

OcHOBHbIE BHUAbI AesATe/JIbHOCTH OﬁyanOlJ.lPlXCH

JJ1eMeHThI TEOPUH
rpados (3 4)

'pad, cBsA3HBIKN rpad, mpejcrabie-
HHMe 33/]a4M C nomouibio rpada . Cre-
neHb (BaJIEHTHOCTb) BePIIUHBI
[lyTe B rpade . llenu u nuxie! . ['pa-
bl Ha MJIOCKOCTH . [lepeBo ciy4ai-
HOI'0 3KCIepHUMeHTa

IIpeAcTaBAATB OG'bEKTHI U CBA3U MEXAY HUMH C
noMouibio rpada, HaXoAUTb NMYyTH MEXAY BeplIv-
HaMu rpada.

BeigesiaTh B rpade Lenu U IUKJBI .

CTpPOMTB JilepeBO 10 ONMCAHUIO CJYy4YaHHOIO ONbI-
Ta, ONMUCHIBATD CAy4alHble COOBITHS B TEPMHUHAX
Jepesa.

PemaTpb 3371ayu ¢ nomoibio rpados

Ciy4yaiiHble ONbIThI,
cJly4aiiHble COGBITUA
U BEPOSAATHOCTH
COGBITHIA

B9

Cyiy4aliHble 3KCIIePUMEHTHI (ONBITHI)
U cay4daliHble COOBITUS . JJeMeHTap-
Hble COOBITHSA (KMCX0/bl) . BeposiTHOCTB
cay4alHOro co6bITUSI . BeposaTHocTH
COGBITUH B ONBITaX C PABHOBO3MOXX-
HBIMH 3JIeMeHTapHBIMU COOBITHSAMH

BbiaeiATh U ONUCBIBAThb C/ly4alHble COOBITUS B
C/ly4allHOM OIIBITE .

PopMy/IMPOBATH YCI0BUS MPOBEJEHUS Caydyal-
HOTO OIbITA.

HaxoauTh BEepOATHOCTU COGBITHUN B OMBITAX C
PaBHOBO3MOXHbIMH 3JIEMEHTAPHbIMU HUCXO/laMHU

Onepauyu HaJ
MHO>KeCTBaMH U
co6bITUAMH. CI103Ke-
HUe U YMHOXXeHHe
BEpPOATHOCTEN.
YcioBHasa BepoAT-
HOCTb. He3aBUCHMBIE
COOBITUS

(54)

[lepecedyeHue, oGbeJUHEHHE MHO-
)KeCTB U COOBITHH, MPOTHBOIOJIOX-
Hble coObITUA . PopMysIa ClI0XKEHUS
BEPOSITHOCTEN YC/JIOBHasi BEPOST-
HOCTb . YMHOXX€HUE BePOSITHOCTEH .
®dopMyJia yCI0BHOU BEpPOSATHOCTH

®dopMysia NOJHONH BEPOSITHOCTU

dopmysa baiteca He3aBucumele
CO6BITHUA

Hcnosib30BaTh JuarpaMMbl Jijiepa U Bepb6asb-
HOe ONHCaHHWe COGLITUH NMPU BHINOJHEHUH Ollepa-
N HaJ, COGBITUSIMM .

OneHUBATh M3MeHeHHEe BepOSTHOCTEH COOBITHH
M0 Mepe HACTyIUJIeHUs JAPYrUX COOBITUH B CIy-
4YallHOM OIIBITE .

Pemathb 3a/jauy, B TOM 4HCJie C UCIOJIb30BAaHHUEM
JlepeBa CIy4alHOro omneITa, GOpMyJ CI0XKEeHUS U
YMHOXeHHsl BepOATHOCTEN




JJIeMeHThI
KOMOGHHATOPUKU

(34)

KoM6uHaTOpHOE NpaBU/IO YMHOXe-
Hus . [lepecTaHoBKU U daKTopHaT .
Yucio coveTaHuM TpeyrosbHUK
[Mackansa . ®opmysna 6uHoMa Hbio-
TOHA

dopMy/IMpoBaTh U JI0OKa3blBaTb KOMOGHWHATOpPHbIE
baKThI.

Hcnoab30BaTh NpPaBU/IO YMHOXKEHMS, H3y4eH-
Hble KOMOMHATOpHbIe GOPMYJIbl JJI Iepeducie-
HUSl 3JIEMEHTOB DAa3/IMYHbIX MHOXECTB, B TOM
YUCI€e 3JIeMEeHTapHbIX COOBITUH B CAy4allHOM
OIBbITE .

IMosib30oBaTbcsA GopMyJsoN U TpeyrosbHUKoM Ila-
CKaJIsl JIIs1 onpejieJIeHUsl Yucsa COYeTaHUH .
IlpumeHAaTs ¢opMmyay OuHoma HeroToHa [Jus
Nnpeo6pa3oBaHUsA BbIPAXKEHUUN

Cepnn nmocjaeaoBa-

TeJIbHbIX UCTIBITAHUM.

HUcnbiTaHUA
BepnyJsin.
Ciy4yaiiHblii BBIGOD
U3 KOHEeYHOH
COBOKYIHOCTH

59

BuHapHbIl cny4allHBIA onbIT (MC-
NbITaHUe), ycrex U Heyjgada . Hesa-
BUCHMBble ucnbITaHus . Cepus Hesa-
BUCHUMBIX HCHBITAaHUH [0 TNEpBOro
ycnexa . Cepusi HE3aBUCUMBIX HCIIbI-
TaHuil Bepuysiu . CiydyalHbIA BbI-
60p M3 KOHEYHOH COBOKYMHOCTH .
[IpakTHyeckass paboTa C MCIOJIb30-
BaHHEM 3JIEKTPOHHBIX TabJINILL

Pa36uBaTh CJI0KHbIE€ 3KCIIEPUMEHTHI Ha OT/€eJb-
Hble UCIBITAHUA .

PemaTh 33/jlaud Ha TMOWUCK BEPOSTHOCTEH COOGBI-
THUW B CepUM UCIBITAaHUMN A0 NepBOro ycrnexa U B
cepusx UCNbITaHUN BepHy/iu, a Takke B ONbI-
Tax CO CJAy4YalHBIM BbIGOPOM K3 KOHEYHOU COBO-
KYITHOCTH C HCIOJIb30BaHHEM KOMOGUHATOPHBIX
dakTOB U GopMyJ, B TOM YHCJe B XOJe NMpaKTHU-
4yeCcKOW paboThl C NpPHUMeHeHHeM CTaHJapTHBIX
byHKIMH

Cay4aiiHbie
BeJINYUHBI

U pacnpejesieHUus
(16 1)

CnyyaiiHasi BeqM4yrMHa . Pacnpegene-
HUe BeposTHOCTeH . [luarpamMma pac-
npepeseHus . Onepauuu Haj ciaydai-
HBIMHM BeJIM4YMHaMHU . [Ipumeps! pac-
npefeneHni . buHapHaa ciay4yaiiHaa
BeJIMUMHa . ['eoMeTpuyeckoe paci-
pesenenue . BuHoMHanbHOe pacnpe-
JesieHue . MaTeMaTH4eckoe

OcBauBaTh NOHATUS: CAy4yalHas BeJIMYMHA, pac-
npejejieHue, TabauLa paclnpejesieHus, Auarpam-
Ma pacrnpejeseHus .

HaxoauTh 3HayeHUs CyMMbl M IPOU3BeJl€HUS
CJIyYaWHbIX BEJHUYHUH .

CTpouTh GUHAapHble paclpejesieHus Mo Omuca-
HUIO COOBITUH B CJy4alHBIX ONbITAX .




IIpooonscenue

HasBanue
paszesa (TeMbl)
(k0/1MYEeCTBO 4YacoB)

OcHOBHOE coaepiKaHue

OcHOBHbIE BH/JbI AeATEe/JIbHOCTU 06y'-lalOI.l.lﬂXCﬂ

OXXH/JIaHUE CIy4YalHOU BeJIMYUHBI
CoBMecTHOe pacnpejieleHHue [BYX
CIy4alHBIX BeJHWYUH HesaBucu-
Mble cJy4alHble BeJU4YHHBI . CBOH-
CTBA MaTeMaTH4YeCKOro OXXUJAHUS .
MaTeMaTH4ecKoe OXHJ@HUe OUHap-
HOM cJyy4yalHOW BeJIMYMHBI . Mare-
MaTH4YecKoe OXXHJaHHe reoMeTpuye-
CKOTrO M OMHOMMAJIBHOTO pacrpefie-
JeHUH . Jlucnepcusi U cTaHAApPTHOe
OTKJIOHeHMe . /lucnepcusi 6UHApHOHN
CJly4alHOM BeJIMYMHbI CBoiicTBa
aucnepcuy . MaTeMaTH4yecKoe OXHU-
JaHMe TPOM3BeJleHUsl U JUCHepCUs
CyMMBbl He3aBUCUMBIX CJIy4YalHBIX
BeJIMUUH . /Jlucnepcuss GUHOMMAJb-
HOT'0 pacIpe/sieseHus .
[IpakTHdeckass paboTa C HCHOJIb30-
BaHMEM 3JIeKTPOHHBIX Ta6JIMI]

CTpoMTB U paclo3HaBaTb reoMeTpUYecKoe U Gu-
HOMHaJIBHOE paclpefie/IeHHUs] .

PemiaTe 3a/ia4y Ha BbIYMC/I€HHe MaTeMaTH4YeCKO-
ro OXXKHU/AAHUS .

CTpPOUTB COBMECTHble paclpejie/eHUs .

H3y4aTh cBOMCTBa MaTeMaTHYECKOI0 OXKUJIAHHUS .
PemiaTh 33a/1a4y C IOMOILbIO U3YYE€HHBIX CBOMCTB .
[To u3yyeHHbIM popMy/IaM HAXOAMTh MaTeMaTH-
4YecKHe OXWJAAHUs CJAy4aWHBbIX BeJUYHUH, HUMelo-
LIIMX reoMeTpuyeckoe U OGHHOMHAIbHOE paclpe-
JleJleHus

OcBauBaTb NOHATHUSA: JUCIepCUs, CTaHJapTHoe
OTKJIOHEHHWE CJy4alhHON BeJUYHHBI.

HaxoauTh AUcClepcrIo M0 pacnpejieeHHIo .
H3yyaTb cBONCTBa AUCHEPCHUH .

[Io usydeHHbIM ¢dOpMysaM HAXOAMTH JHCIep-
cH10 GUHOMMAJILHOTO paclpefie/ieHHs, B TOM 4HC-
Jie B X0Jle MpaKTU4YeCKON paboThl




11 Knacc (He MeHee 35 4)

HasBanue
pa3aesa (TeMbl)
(k0/IMYEeCTBO 4YacoB)

OcHOBHOE coaepiKaHue

OCHOBHBIE BHU/AbI AeATE/IbBHOCTHU 06yqa10nmxc;1

3aKOH GOJIBIIUX HepaBencTBo Ye6blména Teopema Pa36uparTh Jo0Ka3aTesbCTBA TEOPEM .
qucesa YeObIméBa Teopema BepHnysiu OcBauBaTh BLIGOPOYHBIN MeTO/ HCCIeJ0BaHUH, B
(54) 3akoH 6oJsbIIMX YHcea . Bribopou- TOM 4YHCJIe B X0/le TPAaKTHYeCKOH paGoThl

HbIA METOJ, UCCJIeJJOBAHUH .

[IpakTH4eckass paboTa C MCIOJIb30-

BaHHEM 3JIEKTPOHHBIX Ta6JINILL
JJ1eMeHTHI l'eHepasibHasi COBOKYIHOCTb U CIy- OcBaMBaTh IOHATHS: TeHepa/ibHAasi COBOKYII-
MaTeMaTU4eCKOU yaliHas BbIGOpKaA . 3HAKOMCTBO C BbI- HOCTb, BbI6OpPKA, BLIGOPOUYHOE cpeJiHee U BbI6O-
CTaTUCTHKHU GOPOYHBIMM  XapaKTePUCTHUKAMHU poYHasi JUCIepCcus .
(6 4) OueHKa cpeJHero U JHUCIEPCHU Te- BBIYUCIATL BbIGOPOUYHbIE XapaKTEPUCTUKH U Ha

Hepa/IbHOM COBOKYIHOCTH C IOMO-
IIbI0 BBIGOPOYHBIX XapaKTEPUCTHK .
OueHMBaHUE BePOSTHOCTEH COGBI-
TUH 10 BbIGOPKE .

CraTuctuyeckas rumnoresa . [IpoBep-
Ka NPOCTEeHIINX THUIIOTe3 C IOMO-
IIbI0 CBOMCTB U3Y4YEHHBIX pacnpeje-
JIeHUH .

[IpakTHyeckas paboTa C HCIOJb30-
BaHMEM 3JIEKTPOHHBIX TaGJINI]

HUX OCHOBE€ OLEHHWBATH XaAPAKTEPUCTUKHU TeHe-
pa/IbHON COBOKYIHOCTH .

OcBaMBaTh NOHATHUSA: CTATUCTHUYECKAsA TUIIOTE3A .
OueHMBATh BEPOSTHOCTb COGLITUH U NPOBEPSTH
HpOCTeﬁIJ.IHe TunoTe3bl Ha OCHOBe BbIGOpO‘{HbIX
AJAHHBIX, B TOM 4YHCJIe B X0/Je HpaKTM‘{eCKOFI pa-
6OThbI




IIpooonscenue

HasBaHue
paszesa (TeMbl)
(xo0/IMYecTBO 4acoB)

OcHOBHOE coaepiKaHue

OcHOBHbIE BHAbI AesATe/JIbHOCTH 06yqa10nmxc;1

HenpepbiBHbIE
cJy4daiiHble BeJINYU-
HbI (pacnpepeseHus),

[IpuMepsl HeNpephIBHBIX  CHy4dai-
HbIX BeJIMYMH . PYHKLMA MJIOTHOCTH
BEPOATHOCTH PaBHOMepHOe pac-

3HAKOMUTbCS MNOHATUAMM: HelnpepbIBHAA Cay-
yaliHas BeJIMYUHA, HeIipepbIBHOE paclpeneJse-
HHe, ¢yHKL[Hﬂ IJIOTHOCTHU BEPOATHOCTH .

NoKasaTe/IbHOe npegeseHue . [lpuMepsl 3aga4, npu- HaxoauTh BepOSATHOCTH COOBITUH IO JaHHOU
4 HOpMaJIbHOEe BOJAAIIMX K I[IOKa3aTeJbHOMYy H K GYHKIMHU MJIOTHOCTH .
pacnpejesieHus HOpMaJIbHOMY pacnpejeeHHusIM 3HAKOMMUTBCA € MOHATHAMM: [T0Ka3aTeJbHOe pac-
(4 9) QyHKIUA IJIOTHOCTH BEPOSATHOCTH npejiejieHHe, HOpMaJibHOe paclipefie/ieHHe .
MOKa3aTeJbHOTO pacnpe/e/eHHs Bb1JeITh 110 ONMHCAHUIO CAy4alHble BEJTHUYHHBI,
QOyHKIUA MJIOTHOCTH BEPOSITHOCTH pacnpe/ieJieHHbIe 10 NMOKa3aTeJbHOMY 3aKOHY, 110
HOpMaJIbHOT'O0 pacnpefiesleHUs HOpMaJIbHOMY 3aKOHY .
Pa36upaTse npuMepsl 3a/a4, IPpUBOASALUX K MO-
Kas3aTeJIbHOMY pacnpefie/IeHHUI0 U K HOpMaJbHO-
My pacnpe/ieJIeHHUI0
Pacnipegenienue [TocnenoBaTeILHOCTE  OJIMHOYHBIX Bb1Je1Th 10 ONMCAHUIO CAYy4YaHHOTO ONbITA Be-
Ilyaccona He3aBHUCHUMBIX COOBITUH [Ipumep JIMYMHBI, pacnpepeseHHble 10 3akoHy [lyaccona .
(24) 3a/la4yM, NPUBOAAILLEH K pacnpeje- Pemath 3a7iayy, B TOM 4YMCJe B XOoJe NpaKTHue-

nenuro Ilyaccona.
[IpakTHyeckas paboTa C HCIOJb30-
BaHHUEM 3JIEKTPOHHBIX TaGJINI]

CKOM paboThl € NpPUMEHEHUEM
GYHKIUN 3/IEKTPOHHBIX TAOJIHL]

CTaHAAPTHBIX

CBA3bp MeXAay
C/Iy4aiiHbIMUA
BeJIMYMHAMU

(6 1)

KoBapuanusa pAByx ciay4aWHBIX Be-
JIMYUH Koaddunuent xkoppens-
uuu . CoBMecTHble HabJOJeHUA
JABYX BeJUYUH . Bbi6OpOYHBIA K03 -
dunueHT Koppensauuu . Pasianyue

OcBauBaTh TOHATHUS: KoBapuanus, koapdpuuu-
€HT KOppeJIsiliNY, JIMHEeHHasi 3aBUCUMOCTb .
OueHMBaAThb XapaKTep CBS3U MeX/y CJy4alHbIMU
BEJIMYUHAMHM, UCXOJs U3 MPUPOJbI JAHHBIX U BbI-
YU CJEHHBIX XapaKTePUCTHUK .




MeX/Jy JIMHEHMHOH CBsA3bl0O U MpHU-
YUHHO-CJI€/ICTBEHHOH CBs3bi0 . JIu-
HeliHas perpeccusi . IIpakTuueckas
paboTa C HCIOJb30BaHUEM 3JIEK-
TPOHHBIX TAGJIHI]

Hcnonp30BaTh AuarpaMMbl pacCeMBAaHUSA JJIA
U300pakKeHUs COBMECTHOI'O pacCeMBaHUA JlaH-
HBIX .

Haxoauth ko03¢duULMEHTbl OCH [JUarpaMMbl, B
TOM 4HCJIEe B X0Jle IPaKTHU4eCKOH paboThl C MpHU-
MEHEHHEM CTaHJAAPTHBIX QYHKIUH

06061mIEHNE

M CHCTeMaTHu3alus
3HAHU

(11 v)

[IpencraBsieHrMe AAaHHBIX C IIOMO-
LIbI0 TaGJIUL, M JAxarpaMM, oInuca-
TeJIbHAsA CTATHUCTHKA, ONBITHI C PaB-
HOBO3MOXXHBIMHU  3JIeMEHTApPHbIMHU
COOBITUSIMH, BBIYHCJIEHHE BepOsT-
HOCTeH COOBITUH C MNpUMeHeHHeM
dopmys1 U rpadpuyecKkux MeTO0B
(koopauHaTHass mnpsMas, JepeBo,
AuarpaMma Jisepa), ciaydalHble
BeJIMYMUHBI U pacnpejeseHus1, MaTe-
MaTU4YeCcKoe OXXUJaHHe CaydYalHOU
BEJIMYUHBI

I[IOBTOPATH H3yUYeHHOE U BBICTPAUBATh CUCTEMY
3HaHUN




