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NOACHUTENbHAA 3ANMUCKA

OBLUAA XAPAKTEPUCTMKA YHYEBHOTO MPEAMETA «MATEMATUKA~»

Pa6ouyass mnporpamMma Mo y4dye6HOMy mpeaMeTy «MaTeMaTUKa»
yrjay6/J€HHOr0 ypoBHA A obyvawmouuxcd 10—11  kJsaccos
paspabotaHa Ha ocHoBe @DelepajbHOro0 TOCYyAAPCTBEHHOTO
06pa3oBaTeJIbHOrO CTaHAAPTAa CpeJiHero o61ero o6pasoBaHus, C y4é-
TOM COBPEMEHHBbIX MHUPOBBIX TpebOBaHUM, NpeAbsABJASAEMbIX K
MaTeMaTH4YeCKOMY O00pa30BaHUIO, U TPAJUIUU POCCHUICKOTO o6pa-
30BaHUsA. Peasnzanus mporpaMMbl 06eCHeYHMBaeT OBJIAJ[EHHE KJIIO-
YeBbIMU KOMIIETEHIIMSIMH, COCTaBJISKIIMMHU OCHOBY JJIsI CaMopas-
BUTHUS U HENPEPhIBHOTO 06pa30BaHUs, LIEJIOCTHOCTb OGLIEKYJIbTYP-
HOro, JIMYHOCTHOTIO u IIO3HaBATEJIBHOI'O pPa3BUTHUA JINYHOCTH
00yYaIOIIUXCS .

B pa6oueil mporpaMmme y4uTeHbI UJeH U ToJyioKeHUs «KoHuenmuu
pa3BUTHsS MaTeMaThdeckoro obpasoBaHus B Poccuiickoit ®Pepepa-
OUHU». B cooTBeTcTBHMM € Ha3BaHUEM KOHIenuuu MaTeMaTH4deckoe
06pa3oBaHME JOJKHO, B YAaCTHOCTH, pellaTh 3aJjladyy obGecrnedyeHUs
HEOOXO0IMMOTr0 CTpaHe YHCJa BBIMYCKHUKOB, MaTeMaTU4ecKas MOoJ-
FOTOBKAa KOTOPBIX JIOCTATOYHA /Il MPOJOKEHUsS 06pa3oBaHUs IO
Pa3/IMYHBIM HAIpaBJEeHUSM, BKJIOYas IMpeNnojaBaHue MaTeMaTHKH,
MaTeMaTH4YeCKHe Hccae[oBaHus, pabory B cdepe nHPOpMaLMOH-
HBIX TEXHOJIOTUH U JIp., 2 TAKXKe obecreyeHUs s KaXJoro obyda-
IOIErocsi BO3MOXXHOCTU JOCTHKEHHUS MaTeMaTUYEeCKOU IMOATOTOBKHU
B COOTBETCTBUHM C HEOOXOJUMBIM eMy ypoBHeM . MMeHHO Ha pelie-
HUe 3THX 337ja4 HaleseHa [IlpuMmepHas pa6Goyas nmporpaMma yriuy-
6JIEHHOTO YPOBHSI.

B snoxy nudpoBoii TpaHchopmanuu Bcex chep Ues0BEUYECKOH Je-
SATEJIbHOCTU HEBO3MOKHO CTAaTh 06Pa30BaHHBIM COBPEMEHHBIM YeJI0-
BEKOM 6e3 XOpolleld MaTeMaTH4eCKOW MOArOTOBKH. ITO 06ycaoBJe-
HO TeM, YTO B HAlllM JJHU PACTET YHUCJO CIelUaJbHOCTEH, CBSI3aHHbBIX
C HENoCpe/ICTBEHHbIM NpPUMeHeHHWeM MaTeMAaTHUKU: U B cdepe 3KO-
HOMUKH, U B OU3HecCe, U B TEXHOJIOTMYECKUX O06JACTSX, U JlaXKe B
ryMaHUTapHbIX cdepax. TakuMm o6pa3oM, Kpyr 0O6ydalOIMUXCS, [AJIs
KOTOPBIX MaTeMaTHKa CTAaHOBUTCS 3HAYUMBIM NpeaMeToM, byHAa-
MEHTOM 06pa30BaHMs], CYIeCTBEHHO pacmupsieTcsd. B Hero BxoadaT
He TOJIbKO 06ydYarliuecsi, MJIaHUPYIOINe 3aHUMAaTbCsd TBOPYECKOU
U HCC/Ie/I0BATEJbCKOM paboToOW B 06JiacTM MaTeMaTUKH, WHdopma-
THUKH, QU3NKH, IKOHOMHUKH U B JAPYrux 06JaCTSIX, HO U Te, KOMY
MaTeMaTHKa HYy)XHa JJis UCIOJIb30BaHUSI B NMpodeccusix, He CBSI3aH-
HBIX HEINOCPEJCTBEHHO C HEM.



[Ipuk/aasHasi 3HAYUMOCTb MaTeEMaTUKHU OOYCJIOBJEHA TEM, YTO eé
NpeAMEeTOM SBJSIOTCA (QYHJAMEHTAJbHble CTPYKTYpPbl Hallero MH-
pa: npocTpaHCTBeHHble (GOpPMBI U KOJHUYECTBEHHbIE OTHOLIEHHUS,
yHKLIMOHA/bHbIE 3aBUCMMOCTU M KaTeropuud HeoIpeJeéHHOCTH,
OT MPOCTEHNIINX, YyCBaUBAaEMbIX B HENOCPEJACTBEHHOM OIbITE, /10 J0-
CTAaTOYHO CJIOKHBIX, HEOOXOJUMBIX JUJI1 Pa3BUTHS HAy4YHBbIX U TeX-
HOJIOTHYeCKUX uJeld. be3 KOHKpeTHBIX MaTeMaTHU4YeCKUX 3HaHUU
3aTpy/lHEHO NOHMMaHHe MPUHIMIOB YCTPONCTBA U HCIOJIb30BaHUS
COBpEMEHHOM TEeXHWKH, BOCIIPUATHE W UHTepIpeTalus pasHoo6pas-
HOU COIMa/JIbHOW, 3KOHOMHUYECKOH, MOJUTHUYECKOU HHOpMaIuy,
ManosdpPpeKTUBHA NMOBCEAHEBHAs MpaKTUYecKas AesdTeJbHOCTb . Bo
MHOrux cpepax npodeccuoHalbHOU AeATeSbHOCTU TpebyrTcs yMme-
HUS BBINOJHATH PACY€Thbl, COCTABJATbH aJTCOPUTMBbI, MPUMEHSATh
dopMyJibl, TPOBOAUTL TeOMeTpUUYeCKHMe H3MepPeHHs U MOCTPOEHUs,
YUTaTh, 06pabaThIBaTh, UHTEPIPETUPOBATH U MPEACTABISATL HHOP-
MalM0 B BUJie TabJul, AUarpaMM U rpaduKoB, IOHUMATb BEPOST-
HOCTHBIA XapaKTep C/Iy4YalHBbIX COOBITUH .

OZHOBpEMEHHO C pacliupeHUeM chep NpUMeHeHUsT MaTeMaTUKH
B COBPEMEHHOM 006IlecTBe BCE 6oJsiee Ba)KHbIM CTAaHOBUTCS MaTeMa-
TUYECKUH CTWU/Ib MBILIEHUS, NPOABJAINUNCA B oOIpeJe]éHHbIX
YMCTBEHHbIX HaBblKax . B mpouecce usyyeHuss maTeMaTHKH B apce-
Ha/l NPUéMOB U METOJOB MBbILJIEHUA 4YeJoBeKa eCTeCTBEHHBIM 06-
pa3oM BKJIIOYAIOTCA MHAYKLWA W JleyKLHsA, 0606l1leHre U KOHKpe-
THU3allus, aHa/lM3 W CUHTe3, KJjaccuUKaLMUsl WU cuUcTeMaTu3alus,
abcTparupoBaHve U aHasorus. O6beKTbl MaTeMaTHYeCKHX yMo3a-
KJIIOUEHUH, IpaBuja UX KOHCTPYUPOBAHHSA PaCKPbIBAIOT MeXaHHU3M
JIOTUYEeCKUX IOCTPOEHUH, CIOCOGCTBYIOT BbIpaboTke yMeHHs ¢op-
MyJINPOBaTb, 0OOCHOBBIBAaTb U [JIOKa3blBaTbh CYXJEHHs], TeM CaMbIM
bopMuUpyIOT JIOTUYECKUMH CTU/b MblllleHUsA. Beaymasa posb npu-
Ha/JIOKUT MaTeMaTHKe B (GOpPMHPOBAHUM aJIrOPUTMHUYECKOH KOM-
MIOHEHThl MBbIIIJIEHUS U BOCIUTAaHUM YMEHUH JelcTBOBaTb MO 3a-
JAHHBIM aJrOPUTMaM, COBEpUIEHCTBOBATh HW3BEeCTHble U KOHCTPYH-
poBaTb HOBble. B mporecce pemeHUss 3ajad — OCHOBBI JJIf
opraHusaluy y4yeOGHOH JieATeJbHOCTH Ha YpOKax MaTeMaTUKH —
pa3BHUBAIOTCA TBOPYeCKas U MPUKJIAAHAS CTOPOHbI MBIIJIEHUS .

O6yyeHre MaTeMaTHKe JAaéT BO3MOXXHOCTb pa3BHUBAThb y y4allUX-
Cl TOYHYIO, pallMOHAJIbHYI0 W HHPOPMATHUBHYIO peyb, YMEHHE OT-
6upaTb HauboJsiee MOAXOJSIINE S3BIKOBblE, CUMBOJIMYECKUE, rpadu-
YyecKHe CpeJcTBa JJis BbIPXKEHUS CYXKAEHUH W HarJsJHOro UX
NpeACTaBJIeHN .

Heo6xoAMMBIM KOMIIOHEHTOM OOILeH KyJbTypbl B COBPEMEHHOM
TOJIKOBaHUU sIBJISIeTCs 0Olllee 3HAKOMCTBO C METOJAaMH IO3HAHHUS



JleICTBUTENbHOCTH, NpeACTaBJeHUe O MpeJMeTe U MEeTOoJle MaTeMa-
THUKH, €r0 OTJHYUSAX OT METOJ0OB €CTECTBEHHBIX U T'yMaHUTApPHBIX
HayK, 06 O0COGEHHOCTSIX NPHUMEHEHUSI MaTeMaTUKHU JJis pelleHUs
Hay4YHbIX Y NPUKJIAJHBIX 33Ja4 . TakuM o6Gpa3oM, MaTeMaTH4YecKoe
0o06pa3oBaHUe BHOCUT CBOHM BKJaJ B GOpMHpOBaHUE 0OLIeH KYJIbTY-
pbl YyeJsiOBeEKa.

H3yyeHne MaTeMaTHKH CHOCOOGCTBYET 3CTETUYECKOMY BOCIHMTA-
HHUIO 4YesjioBeKa, MOHMMAaHHWIO KpacoThl M HU3sllecTBa MaTeMaTHU4ye-
CKHUX paccyX/JleHUH, BOCHPUSITUI0O TeoMeTphuecKux ¢opM, ycBoe-
HUIO HUJIed CUMMETPHHU .

LEM U3YYEHMA YYMEBHOTO MPEAMETA «MATEMATUKA>

[IpyopUTETHBIMU LieJIsIMU 0O6yyeHUs1 MaTeMaTuke B 10—11 kJiac-

cax Ha yriy6JIEHHOM ypOBHe NpPOJOJIKAIT OCTaBaThCS:
dopMupoBaHUe IeHTpaJbHBIX MaTeMaTUYECKHUX MHOHATUH (4YucIo,
BeJIMYMHA, reoMeTpudeckasg Ourypa, nepeMeHHas, BEPOSTHOCTb,
dynkLMS, NPOM3BOJHaS, WHTErpasn), 06ecrneynBamIX
NpeeMCTBEHHOCTb U MepPCHeKTUBHOCTb MaTeMaTH4ecKoro o6paso-
BaHUs 00YYAKOIIUXCS;

NoJBe/leHre y4Jalluxcsd Ha JOCTYIHOM JJii HUX yPOBHE K OCO3Ha-
HUI0O B3aUMMOCBA3M MaTe€MaTHKHM M OKpY»KalIlero MHUpa, MOHHUMa-
HUI0O MaTeMaTHKHU KaK 4acTH 06lled KyJIbTypbl YesloBe4yecTBa;
pa3BUTHe HHTEJJIeKTYaJbHbIX W TBOpPYECKHX CIIOCOOHOCTeH yuya-
LIMXCSl, TO3HABATEeJbHON aKTUBHOCTH, MCCJIe[J0BaTe/IbCKUX YMEHUH,
KPUTHUYHOCTH MBIIJIEHUS, UHTEpeca K U3y4YEeHNUI0 MaTeMaTUKH;
dopmMupoBaHue QYHKIMOHAJIbHOH MaTeMaTU4YeCKOM I'paMOTHOCTH:
YMEeHHUA Ppaclo3HaBaTb MaTeMaTHU4YeCKHe aclneKTbl B peasibHbIX
’)KU3HEHHBbIX CHUTyalusaXx W MNpU HU3YYEeHUH [JPYyTrux Yy4eBGHBIX
peJMeTOB, MNPOSIBJIEHUA 3aBUCHUMOCTEd U 3aKOHOMEPHOCTEH,
dopmMysiupoBaTh UX Ha f3bIKe MaTeMaTHKU U CO3/aBaTb MaTeMa-
THYeCKHue MOJleJld, NPUMEHATb OCBOEHHBIM MaTeMaTU4YeCKHH am-
napar [Js pelleHUs] NPaKTUKO-OPUEeHTHPOBAHHBIX 3a/lay, MHTEp-
NIPeTUpPOBaTh U OLleHUBATh NOJy4YeHHble pe3y/bTaThl .

OcHOBHBIEe JIMHUH COJepXaHUA Kypca MaTeMaTHKH B
10—11 ksaccax yrjy6JIHHOro ypoBHs: «HYucaa U BBIYHUCIEHUSA,
«Anrebpa» («Anrebpauyeckre BbIpaKeHHUsI», «YpaBHEHUSI U Hepa-
BeHcTBa»), «Hadasna maTemaTudeckoro aHainusa», «[eomeTpus»
(«FeomeTpuyeckne GuUrypsl U Ux cBoicTBa», «M3MepeHue reome-
TPUYECKHUX BEJIMYUHY»), «BeposaTHOCTb U cTaTUCTHKa» . [laHHbIe J1-
HUU Pa3BUBAIOTCA MNapaJsulesibHO, KaXkJasl B COOTBETCTBUU C CO6-
CTBEHHOH JIOTUKOM, OJJHAKO He He3aBUCHUMO OJiHa OT JAPYroM, a B



TECHOM KOHTaKTe M B3auMoJeicTBUM . KpoMe 3TOro, ux o6bejuHs-
eT JIOTWYecKasl COCTaBJsIoLIas, TPAJULUOHHO MpPHUCYyLiass MaTeMa-
THKe W MPOHU3BbIBAKOIAs BCe MaTeMaTH4YeCKHEe KypChbl M COJepKa-
TesibHble JMHUM. CdopmynupoBanHoe B PejepanbHOM rocynap-
CTBEHHOM  00pas3oBaTe/JibHOM  CTaHJAApTe CpeJHEro  OOIero
00pas3oBaHUsI TpeOGOBaHUE «yMeHUe OIepHpPOBaTh MOHATUAMMU:
onpeJieJieHUEe, AaKCHOMa, TEOpeMa, CJIeJCTBHE, CBOWCTBO, MPH3HAK,
Jl0Ka3aTeJbCTBO, PaBHOCUJbHble (GOPMYJIMPOBKYU; yMeHHe GOpMYy-
JIMPOBaTh 00PATHOE W MPOTHUBOIOJIOXKHOE YTBEPXKAEHHUE, TPUBOJUTH
MpuMepbl U KOHTPIPUMEpPHI, UCN0JIb30BAaTh METOJ, MaTeMaTUYeCKOU
UHAYKIUYU; NPOBOAUTHL [OKas3aTeJIbHble pacCy>XJAeHUd IpU pelie-
HUU 33/]ay, OL€HWBATh JIOTHYECKYI0 MPABUJIbHOCTb PaCCyKJEeHUN»
OTHOCHTCS KO BCeEM KypcaM, a $OpMHpOBaHHE JIOTUYECKUX YMEHUH
pacnpeziesisieTci IO BCeM roJaM O0Oy4YeHHs Ha YpOBHe CpeJHero
o61ero o6pa3oBaHUsd .

MECTO YYEBHOrO NMPEAMETA «MATEMATWKA» B YYEBHOM [JIAHE

B coorBercTBUM ¢ DefepasbHBIM TOCyZapCTBEHHBIM 06pa3oBa-
TeJIbHBIM CTaHJIAapTOM CpeZHero obinero ob6pasoBaHUsI MaTeMaTHKa
ABJIeTCca 06sa3aTe/IbHbIM IIpeJMeTOM Ha JJaHHOM YpoBHe ob6pa3oBa-
Hus . Hacrosmeiln pa6odedl mnporpaMMod mpeAycMaTpUBaeTCs
u3y4yeHue ydyeb6Horo mpegMera «MaTeMaTHKa» B paMKax TpEX
y4eOHbIX KypcoB: «Asrebpa M Hadaja MaTeMaTHYeCKOro aHaJu3a»,
«['eomeTpus», «BeposaTHocTb U cTaTUcTHKa». PopMupoBaHuUe
JIOTUYECKUX YMEHUH OCyllecTBJIsseTc Ha HNPOTAXKEHUM BceX JIeT
006y4yeHUs B CTaplied IIKOJIe, & 3JeMeHTbl JIOTUKH BKJIIOYalOTCA
B coJiep>KaHHe BCeX Ha3BaHHbIX Bblllle KypPCOB.

B y4e6HOM maHe Ha u3ydyeHue MareMaTuku B 10—11 kuaccax
Ha yrjy6/JEéHHOM YpOBHe OTBOJUTCA 8 y4yeOHBIX 4acOB B HeJeJsio
B TeYeHHe Kax/Joro roja obydeHus, Bcero 560 y4yeGHBIX 4acOB.

TemaTryeckoe IJIaHMPOBaHUE Y4eOHBIX KYpPCOB U peKOMeHJIye-
Moe pacnpejie/ieHHe y4eGHOro BpeMeHU [JIsi U3y4eHUs OT/eJsIbHBIX
TeM, NIpe/lJIOKEeHHbIe B HACTOsIlel nporpaMMe, HaZl0 pacCMaTpUBaTh
KaK IpHMepHble OpUEeHTHUPbBI B IOMOLb YYUTEJIO.

YuuTesb BIIpaBe YBEJHWYUTb WJIM YMEHbUIMTb IpeOKeHHOe
YHUCJ0 Y4YeGHBIX 4YacoB Ha TeMy, YTOOBI yrJyOUTBbCA B TeMAaTHKY,
3aMHTEPECOBaBIIYI0 OOYYAIOIIUXCSA, WJIM HaNpaBUTb YCUJIWSA Ha
npeojojieHHe  3aTpyfHeHUH. JlomycTUMO  TakXKe  JIOKaJIbHOe
nepepacipefiejieHle U IepecTaHOBKa 3JIEMEHTOB COJlep>KaHUsA Kypca
BHYTPU JAaHHOTO KJacca.



KosinuecTBO NmpoBepoYHBIX paboOT (TeMaTHYeCKUH U UTOTOBBIN
KOHTPOJIb KauyecTBa YCBOEHHSI Yy4eGHOro MaTepuasa) U HUX THI
(camocTosITe/IbHBIE M KOHTPOJIbHbIE PAGOTHI, TECTHI) OCTAKTCH Ha
YCMOTpEHHE YUUTeJIs.

Takke yuuTesib BIpaBe YBeJUYHUTb WJIU YMEHbLIUTb YUCJIO y4ieb-
HBIX YacoB, OTBEJEHHBIX B paboueill mporpamMmme Ha 0606IIeHUeE,
MIOBTOpEHUE, crucTeMaTHU3al U0 3HaHUH 00yYaroIUXCA.
EfAMHCTBEHHBIM, HO  MNPUHIUIHAJIBHO  BaXKHbIM  KpUTepUeM
ABJISIETCS  JIOCTH>KEHUe pe3yJbTaTOB O0Oy4YyeHHUs], YKa3aHHbIX B
HacTos1 el nporpaMMme.



NTAHUPYEMbIE PE3YJIbTATbl OCBOEHWUA
YYEBHOI'O NMPEAMETA «MATEMATUKA»

OcBoeHue y4dyeGHOro mnpeamera «MaTemaTHKa» [OJDKHO obecrie-
YUBaTh JIOCTHXKEHHUEe Ha YPOBHe cpesHero obiiero o6pasoBaHus cie-
AYHOILIIHUX JIMYHOCTHBIX, MeTallpeaAMEeTHbIX U IpeAMETHbIX O6p330Ba-
TeJIbHbIX pe3yJIbTaTOB:

JMMHOCTHbBIE PE3Y/IbTATDI

JIN4YHOCTHBIE Pe3y/bTaThl OCBOEHHUS NMPOrpaMMbl y4eOGHOro Mnpej-
MeTa «MaTeMaTHuKa» XapaKTEPU3YIOTCH:

I'pasxcdanckoe socnumanue:

cHOpMHUPOBAHHOCTHIO TPAKAAHCKOU MO3UIUU OOyYarolnerocs Kak
aKTUBHOI'O U OTBETCTBEHHOI'O 4YJIeHAa POCCUMCKOrO OOLIeCTBa, NMpes-
CTaBJE€HHEM O MaTeMaTHU4YeCKUX OCHOBaxX (QYHKIMOHUPOBAHHUS pas-
JIMYHBIX CTPYKTYD, ABJEHUH, NTPOLeAYyp rPaKJaHCKOT0 ob61ecTBa (BbI-
60pBI, OMPOCHI U Mp .), YMEHUEM B3aUMO/IECTBOBATD C COLIMAIbHBIMHU
WHCTUTYTAaMU B COOTBETCTBUU C UX QYHKLUAMHU U HA3HAUYEHUEM .

ITampuomuueckoe socnumaHue:

cHOpMHUPOBAHHOCTBIO POCCHUCKON TpParKJAAHCKOW HAEHTHUYHOCTH,
yBaXKeHUsI K NPOULJIOMY M HACTOSLIEMY POCCHHCKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHHEM K JOCTHXKEHUSM POCCUHCKUX MaTEMaTH-
KOB M POCCUHCKOM MaTeMaTUYeCKOH IIKOJIbI, K NCIOJIb30BAaHUIO 3TUX
JOCTKEHUN B JIPyrUX HayKaX, TEXHOJIOTUAX, chepax 3KOHOMHKH .

Ayxoeno-HpaecmeeHHoe gocnumaHue:

OCO3HAaHMEM [JyXOBHBIX LIeHHOCTeH poccuiickoro Hapoza; cdop-
MUPOBAHHOCTbI0 HPABCTBEHHOI'0 CO3HAHUS, 3TUYECKOrO IOBeJEHMUH,
CBSI3aHHOI'O C NpPaKTH4YeCKUM NpPHUMEHEeHHEM JOCTHXKEHHUM HayKu M
JlesITeJIbHOCTbIO YYEHOr0; OCO3HAaHMEM JIMYHOrO BKJIaZa B MOCTpoe-
HUEe YCTOMYUBOro 6yIyllero.

Jcmemuueckoe gocnumaHue:

9CTETUYECKHMM OTHOIIEeHHEeM K MHDPY, BKJIKOYAA I3CTETUKY MarTe-
MaTH4YECKHX 3aKOHOMepHOCTeﬁ, 06'BEKTOB, 3ajay, pEI.LIEHI/If/’I, pac-
CY)KAEHHﬁ; BOCIIPpUUMYHNBOCTBIO K MAaTe€MATHUYE€CKHUM aACIEeKTaM pa3-
JIMIYHbIX BHUJAOB HCKYCCTBaA .

dusuueckoe socnumaHue:
C(l)OpMI/IpOBaHHOCTbI-O yMeHHUd NPUMEHATb MaTeéMaTU4YeCKHe 3Ha-
HHUA B MHTEpecax 340pOBOro U 6e30macHoOro 06pa3a ’KW3HH, OTBET-



CTBEHHOT'O OTHOLIEHUs K CBOEMY 3J0pPOBbI0 (370pOBOE MUTAHHE,
c6a/TaHCUPOBAHHBIN pPEXUM 3aHATUN U OTAbIXa, peryJjsipHas puUsu-
yeckasi aKTHUBHOCTB); GU3UYECKOTO COBEPILIEHCTBOBAHHUS NPHU 3aH:A-
THSAX CIIOPTUBHO-03/J0POBUTEJbHOU /e TeJbHOCTBIO .

Tpyodosoe socnumaHue:

FOTOBHOCTBIO K TPYAY, OCO3HAaHHEM LEHHOCTH TPYJOJIIOOUS; HUH-
TepecoM K pasiMdyHbIM cpepam npodeccuoHaTbHOU JeATENbHOCTH,
CBSI3aHHBIM C MaTeMaTHUKOH U e€ NMPUJIOKEHUSIMH, YMEHHEM COBep-
ulaTh OCO3HAHHBIA BbIGOp Oyayiied npodeccuu U peasu30BbIBATb
COGCTBEHHbIE )KM3HEHHBIE IJIaHbl; TOTOBHOCTHIO U CIIOCOGHOCTBIO K
MaTeMaTU4eCKOMYy O0Gpa30BaHHUI0 U CaMOOOPa30BaHUIO Ha MpPOTSKe-
HUHW BCEW KHU3HHU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHUIO B pelleHUU
MpaKTUYECKUX 337a4 MaTeMaTHYEeCKOH HampaBJEHHOCTH .

Idxo.ao02uveckoe socnumaHue:

chOpMHUPOBAHHOCTHIO 3KOJIOTHYECKONW KYJBTYypPbl, MOHHMaHHEM
BJIMSIHUSI COIMAJIbHO-3KOHOMHUYECKUX TPOIEeCCOB Ha COCTOSTHHUE
MPUPOJHON U COLIMAJBbHOU CpeJibl, 0CO3HAHHWEM IJIOOAJBHOTO XapaK-
Tepa 3KOJIOTUYECKHUX MPOo6JIeM; OpHeHTallMeld Ha MpUMeHeHWe MaTe-
MaTHYeCKUX 3HAHUU I pelleHHs 33aJad B 00JIaCTH OKpy Kalolen
cpesbl, MJIAHUPOBAHUS MOCTYNKOB M OIEHKH HX BO3MOXKHBIX IO-
CJIe[ICTBUM JJIs OKpyXKalollled cpensbl .

ITennHocmu HAQYyWHO20 NO3ZHAHUA:

chOPMUPOBAHHOCTbI0 MHPOBO33PEHUS, COOTBETCTBYIOLLEr0 CO-
BpPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU U OOLIeCTBEHHOW NPaKTHKH,
IIOHUMaHHEM MaTeMaTH4YeCKOH Haykh Kak cdepbl 4Yes0Be4eCKOU
JleITeJIbHOCTH, 3TalloB eé pa3BUTHUA M 3HAYUMOCTU JJs Pa3sBUTHUA
LUBUJIM3aLUY; OBJIaJleHHeM $3bIKOM MaTeMaTUKH M MaTeMaTuye-
CKOM KyJIbTYPOH KaK CpeACTBOM IO3HAHHA MHpPA; FTOTOBHOCTbIO OCY-
L1eCTBJIATb IPOEKTHYIO M MCC1e/0BaTebCKYIO JeATeJlbHOCTb UH/U-
BU/lyaJIbHO U B rpyInie.

METANPEAMETHBIE PE3YJIbTATbI

MeTanpeaMeTHbIe pe3yJibTaTbhl OCBOEHHUSI NPOrpaMMbl Y4eGHOT 0
npeameTra «MaTeMaTHKa» XapaKTepU3yIOTCS OBJIaJIeHUEM YHusep-
canbHbIMU NMO3HABAMEABHBIMU OClUCMBUAMU, YHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU  0eUCmMBUAMU, YHUBEPCANbHbIMU Pe2Y-
AATNUBHBLMU OelicMEUAMU.

1) Vuusepcanvnvie no3HasameAvHble Oelicmeus, obecnedusa-
om gopmuposarue 6a306bIX KOSHUMUBHBIX NPOYecco8 o00yuaro-
wuxcs (0ceoerue Memooos8 NO3HAHUS OKPYIHCAIOWe20 MUpa; npu-



MEHeHUe JI02UYeCKUX, UCCAe008ameNbCKUX onepayuil, YMeHUl
pabomamse ¢ uHgopmayuer) .

Fa3zoevte nro2uueckue deiicmeust:
BBISIBJIITb W XapaKTEPU30BaTb CYlLIeCTBEHHble IPU3HAKU MaTe-
MaTUYEeCKUX OO'BEKTOB, MOHSTHM, OTHOIIEHHUN MEXy MOHSITHUSMU;
dopmyspoBaTh omnpejiesieHUs1 NOHSATUN; yCTaHAaBJMUBATb Cy-
L[eCTBEHHbIA MNpPHU3HAK KJaccuPUKALMY, OCHOBaHUS JJd 00606-
L[EHHUSA U CPaBHEHUSs], KPUTEPUU MPOBOJAMMOIrO aHaJU3a;
BOCIpUHHUMATh, (GOPMyJIUPOBAaTh U Npeo6pPa3oBbIBATH CYXKAEHUS:
yTBEpPAUTE/NbHbIE U OTpPHULATE/bHbIE, €JUHUYHbIE, YaCTHbIe U 00-
[H€; YCJIOBHBIE;
BBISIBJIITb MaTeMaTHYeCcKHe 3aKOHOMEPHOCTH, B3aWMOCBS3U U
NpOTHUBOpeYHrs: B ¢paKTaX, JAaHHBIX, HAGJIIO/EHUSAX U YTBEPXKAEHUSX;
npejjiaraTb KPUTEPUH I BbISIBJIEHUs 3aKOHOMEPHOCTEH U
NIPOTHUBOPEYNH;
JleJlaTh BBIBOJbI C MCII0JIb30BaHUEM 3aKOHOB JIOTHKH, JeAYKTUBHbBIX
W UHJYKTHUBHBIX YMO3aKJ/IIO4YeHUH, YMO3aKJ/JIIO4YeHU ! 110 aHAJIOTUH;
MPOBOJUTh CaMOCTOSTEJbHO JlOKa3aTeJbCTBa MaTeMaTHU4YeCKHX
yTBepKJeHUN (mpsiMble M OT NPOTHBHOTO), BBICTpAaWBaTh apry-
MEeHTAIMI0, TPUBOJAUThL NPUMEpPbI U KOHTPIPUMEPbI; 060CHOBBIBATH
COGCTBEHHBIE CYXK/I€HHS U BBIBO/bI;
BbIOMpATh Ccrnoco6 peleHUsT y4eOHOW 33Zauyu (CpaBHUBATh He-
CKOJIbKO BapHAHTOB pellleHHs, BbIOUpPATh HanboJiee MOAXOIAINH C
y4ETOM CaMOCTOSITEJbHO BbIJIeJIEHHBIX KPUTEPHUEB) .

Basoevle uccaedosamensvckue oeilicmeusn:

HCIO0JIb30BaTb BOMNPOChl KaK MCCAE[0BATENbCKUA WHCTPYMEHT
no3HaHuss; GOPMYJMPOBATb BOMPOCH], (GUKCUPYIOIHE MPOTUBO-
pedne, Mpo6seMy, yCTaHABJMBAaTh HCKOMOE W JaHHOe, GOpMHUPO-
BaTb TMIIOTE3y, apIYMEHTUPOBATb CBOIO MO3UIMIO, MHEHHE;
POBOJUTL CaMOCTOSAATEJbHO CIJIAHMPOBAHHBIA 3KCIEPUMEHT, HC-
c/lleloBaHWE M0 YCTAHOBJIEHHI0 OCOGEHHOCTEH MaTeMaTU4YeCKOTo
06beKTa, SIBJIEHHUs, MPOLeCCa, BbISBJIECHUIO 3aBUCUMOCTEH MEXIy
06'bEKTaMHU, AIBJIEHUAMH, POLECCaMU;

CaMOCTOATENIbHO (GOPMYJIUPOBATh 0GOGIEHHUS U BBIBOJALI IO pe-
3yJibTaTaM NPOBEAEHHOr0 HaGJI0ZEHUs], UCCAeJOBaHUS, OlleHUBATh
JIOCTOBEPHOCTD MOJIyYeHHbIX Pe3yJIbTAaTOB, BLIBOJOB U 06006 11l€HHU I;
[POrHO3UPOBaTb BO3MOXKHOE pa3BUTHE IMPOLECCa, a TaKMXKe Bbl-
JIBUTaTb IPEANOJIOMKEHUS O €ro PasBUTUU B HOBBIX YCIOBUSX .
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Pa6oma ¢ ungopmayueii:
BBISIBJSATL JepUUMTbl WHPOPMAIMH, JaHHbIX, HEOOXOAUMBIX JIJIs
OTBETa Ha BOIPOC W /I pelleH’us 3ajaduM;
BbIOUpaATh UHPOPMAIMI0 W3 HMCTOYHUKOB PA3/IMYHBIX THUIIOB, aHa-
JIN3UPOBATh, CUCTEMATU3UPOBATb W UHTEPNpPeTUPOBaThL HHOP-
MalMi0 Pas3JIMYHbIX BUOB U GOpM MIpeAcTaBIEHUS;
CTPYKTypHUpOBaTh HHGOPMAIUIO, MPEJCTABIATh €€ B Pa3JNYHbIX
dbopmax, WITICTPUPOBATH IpadUYeCcKH;
OllEHUBAThb  HAJEKHOCTb HUHOOPMALMK IO  CAMOCTOSITEJNbHO
chopMyIUPOBAHHBIM KPUTEPHUSM .

2) Vhusepcanbhble KOMMYHUKAIMUBHbBLE Oelicméus, obecnedu-
eaiom c@hopmMupo8aHHOCHb COYUATIbHBIX HAGLIKOG 0OYUAOWUXCSL .

Oowenue:
BOCIPUHUMATh W (GOPMYJHUPOBATH CYXK/JEHHUS B COOTBETCTBUU C
YCJOBUSIMU U 1IeJIIMU OOIeHUs]; ICHO, TOUHO, TPaMOTHO BbIpa- »KaTb
CBOIO TOYKY 3pPeHHdA B YCTHBIX MW INHCbMEHHBIX TEKCTaX, JAaBaTb
IIOACHEHUA 10 xony pemieHudA 3aJa4H, KOMMEHTHUPOBATb
MOJIy4eHHBIN pe3y/bTaT;
B XOJle 0OCY»K/JIeHHsl 33/1aBaTh BOIPOCHI MO CYLIECTBY 06CYKJaeMou
TeMbl, TMpPOOGJIeMbl, pelaeMON 3aJa4yd, BbICKA3bIBaThb H/JIEH,
HalleJIEHHbl€ Ha NOHCK pelleHHd; COINOCTAaBJATH CBOU CYyXAEHHUA C
CYXXAEHUAMMU JPYTUX YH4aCTHHUKOB AHaJjiora, 06Hapy>KI/IBaTb passin4yue
U CXOJCTBO TMO3ULUNA; B KOppeKTHOW d¢opmMe dJopMmysiupoBaTh
pa3HorJ/iacud, CBOHU BO3pa*KEHHA;
npeacTaBJATb pe3yJbTaTbl pelieHud 3a[Jady, I3KCIEepUMeHTa, HC-
cj1eaoBaHHudA, IMPOEKTa; CaMOCTOATEJIbHO BbIﬁHpaTb d)opmaT BbI-
CTylJyieHUud C y‘{éTOM 3aa4 IIpe3eHTaluuu U 0COGeHHOCTeH ayau-
TOPHH .

CompyodHuuecmeo:

MOHUMAaTh W HCIOJb30BaTh MPEUMYLIeCTBA KOMAaHJHOW W HHAU-
BU/AYaJIbHOU PabOThI PU pelleHUH y4eGHbBIX 3aJa4y; IPUHUMATh Iiej1b
COBMECTHOM [1esTeJIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paGoThl, pacnpeensiTb BHABI paGoT, [JOTOBApUBATHCS, OOCYKAAThb
MPOILECC U pe3yIbTaT PAbOThI; 06061IATh MHEHUS HECKOJIBKUX JIIOIEH;
y4acTBOBaTh B TPYyNIoOBbIX ¢opMax paboTel (06GCYyxAeHUs, 0OMeH
MHEHUSIMH, «MO3TOBBIE IUTYPMbI» U T .0 .); BBIIOJHATbH CBOK YacThb
paGoTbl U KOOPAMHUPOBATb CBOM [JEWCTBUSI C JAPYTUMH YJeHaMH
KOMaH/Ibl; OLIEHWBATh KayeCcTBO CBOEro BKJIaJa B OOLIUH



NPOAYKT N0 KPUTEPUSM, CPOPMYJTUPOBAHHBIM yYaCTHUKAMH
B3aUMOJEHUCTBUS .

3) VHusepcanvnvie pe2yAstimueHble Oelicmaus, 0becneyusarom
popmuposarue cMbLCIOBLIX YCMAHOBOK U JHCUSHEHHBIX HABLIKOG
JAUYHOCTMU.

Camoopzanusauyus:

COCTaBJIAATH IIJIaH, aJifOPUTM pelleHUs1 33aJadd, BbIOMpPATh CrIocob
pellleHUsI C Y4YETOM MMEIOIIUXCS PEecypcoB U COOGCTBEHHBIX BO3-
MO>KHOCTelM, apryMeHTUpPOBaTb W KOPPEKTHPOBATb BapHaHThl pe-
LUIeHWH ¢ y4éToM HOBOW MHPOpPMALUU .

CamoxoHmpoaw:

BJIaZIeTh HaBbIKaMM I03HaBaTeJbHOW pedJeKCUM KaK OCO3HaHMUSA
COBepLIaeMbIX [JIeHCTBUM UM MBbICJMTENbHBIX IPOIECCOB, HX pe-
3yJbTATOB; BJ3JETh CHNOCO6AMH CaMOINPOBEPKH, CAMOKOHTPOJIS
npouecca U pesyJbTaTa pelleHusl MaTeMaTHYecKoW 3a/ayu;
NpeJBUAETh TPYAHOCTH, KOTOpPble MOTYT BO3HUKHYTb NpPHU pelle-
HUU 33/]a4d, BHOCUTb KOPPEKTHUBBI B /[IeSITeJIbHOCTb Ha OCHOBE
HOBBIX 06CTOSITENbCTB, JAHHBIX, HAWJEHHbIX OLINOOK, BbISIBJEHHBIX
TPYyZAHOCTEH;

OLleHMBATb COOTBETCTBHE pe3ysbTaTa LeJu U YCJI0BUAM, 06bAC-
HATb INPUYMHBlI JOCTHXKEHUA WJIM HeJOCTHXKeHUS pe3y/bTaToB
JleTeJIbHOCTH, HaXOAUTbhb OIIMOKY, JlaBaTb OLEHKY NpPHOOGpeTEH-
HOMY OIIBITY .

NMPEAMETHBIE PE3Y/IbTATDI

[IpegMeTHBIE pe3ysbTaTbl OocBoeHUs1 [IpuMepHOM paGodeill mpo-
rpaMMbl 10 MaTeMaTHKe MpeJACTaBJIeHbl M0 roJaM OO0y4YeHHUs B paM-
KaxX OTJeJbHBIX KYpPCOB B COOTBETCTBYHIILUX pa3zfesaxXx HacTosllein
[IporpaMmmMBi .
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PABOYAA NMPOrPAMMA YYEBHOIO KYPCA
«AJITEBPA U HAYAJIA MATEMATUYECKOIO AHAJIU3A»

LIE/I U3YHEHWMA YHEBHOI O KYPCA

Kypc «Anrebpa ¥ Havajla MaTeMaTH4YeCKOTro aHa/u3a» SBJSEeTCS
OJJHUM U3 HauboJiee 3HAYMMbIX B IporpaMMe CTapliel IIKOJbI, MO-
CKOJIbKY, C OJJHOM CTOpPOHBI, OH 06ecliedyuBaeT UHCTPYMEHTaJ/bHYI0
6a3y /i1 U3yUYeHUs] BCeX eCTeCTBEHHOHAYy4YHbIX KYpCOB, a C JAPYrou
CTOPOHBI, GOopMUPYyET JIOTUYECKOe U AOCTPAKTHOE MbIILJIEHHUE y4a-
IUXC Ha ypOBHE, HEOOXOJAMMOM [Jisi OCBOeHUS HWHQPOPMATHUKH,
00lIeCTBO3HAHUS, HUCTOPUM, CIOBECHOCTH M JPYyrUxX JAUCHHUIJIMUH. B
paMKax JaHHOrO Kypca ydyalluecsi OBJIa/IeBAalOT yHUBepCaJlbHbIM
S3bIKOM COBPEMEHHOW HayKH, KoTopasg GpopMyJUpyeT CBOHU [JOCTH-
’)KeHUs1 B MaTeMaTU4eckod GpopM .

Kypc anre6pbl 1 Haya/l MaTeMaTUYeCKOro aHa/M3a 3aKJiaJbIBaeT
OCHOBY /IJII YCIIEIIHOIO OBJI3JIeHUs 3aKoOHaMU (U3UKH, XUMUH,
6HOJIOTHH, NMOHMMAHUS OCHOBHBIX TEH/JEHIIMH pa3BUTHS 3KOHOMHU-
K{ U OOLIeCTBEHHOM >KM3HH, MO3BOJISIET OPUEHTUPOBATHCS B COBpe-
MEHHBIX UPPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSX, YBEPEHHO HC-
M0JIb30BaTh WX JJis JajJbHellIero o6pa3oBaHUs U B MOBCEJIHEBHOH
)KU3HU. B ToXe BpeMsi OBJIaJleHHe aGCTPAaKTHBIMH M JIOTUYECKHU
CTPOTUMH KOHCTPYKIUSIMH aire6pbl MU MaTeMaTU4YeCKOro aHaau3a
pa3BUBaeT yMeHHE HAXOJUTb 3aKOHOMEPHOCTH, 0GOCHOBBIBATH MC-
TUHHOCTb, JJ0Ka3blBaTh YTBEPK/JEHUS C NMOMOIIbI0 MHAYKIIMU U pac-
CY)/aTh [IeAyKTUBHO, MCIOJIb30BaTb 060OIIEeHHe U KOHKpeTH3a-
10, abCTparupoBaHHWe ¢ aHajJoruio, QopMHUpyeT KpeaTHUBHOE
U KPUTHUYECKOE MBbIIJIEHHUE .

B xonme wusydeHuss Kypca «Asrebpa ¥ Hadasia MaTeMaTHYeCKOTO
aHa/sIM3a» ydalldecs MOJIyYaloT HOBBIH OMNBIT pelleHUs NpPUKJIaJ-
HBIX 33/]a4, CAaMOCTOSITEJIbHOTO IOCTPOEHUSI MaTeMaTHYeCKUX MO-
JleJlell peasbHBIX CHUTyallM{d, WUHTepPHpeTalluu IOJIyYeHHbIX pelle-
HUH, 3HAKOMSTCS C NpUMepaMH MaTeMaTHYeCKHX 3aKOHOMEpPHO-
cTed B TMpUpOJie, HAyKe UM HCKYCCTBE, C BbIJAAIOIIUMHUCS
MaTeMAaTUYeCKUMHU OTKPBITUSIMU U HUX aBTOPAMU.

Kypc o6s1afiaeT 3HAYUTENbHBIM BOCIUTATENbHBIM IOTEHIIUAIOM,
KOTOPBIA peasn3yeTcs Kak dyepe3 y4yeOHbIA MaTepHuas, CIIOCOGCTBY-
0K GOpMHUPOBAHHIO HAYYHOrO MHPOBO33pEHHUSs], TaK U 4Yepes
cienqudUKy y4eOHOU [IeATeJbHOCTH, TPEOYIOLIed MpPOA0IKUTEND-
HOU KOHILIEHTpPAllUM BHHUMAaHHs, CaMOCTOSTENbHOCTH, aKKypaTHO-
CTU Y OTBETCTBEHHOCTHU 3a MOJIyYEHHBIH pe3yJbTarT.



B ocHOBe MeTOAUKU 0O0y4YeHUs ajsirebpe U HayajlaM MaTeMaTHue-
CKOTO aHa/iu3a JIEXKUT JIeATeJbHOCTHBIN MPUHIIUI O0y4YeHUS .

B cTpykType Kypca «Asre6pa ¥ Hadaja MaTeMaTHU4YeCKOro aHa-
Jii3a» MOXXHO BBIJIEJIUTh CJAEAYIOLINE COJlepXKaTeJlbHO-MeToAude-
ckue JMHUU: «Yucaa U BbIUHUCAEHUsA», «DYHKIUHU U TpaduKU»,
«YpaBHeHUs] M HepaBeHCTBa», «Hayasa MaTeMaTU4ecKOoro aHaJlu-
3a», «MHOXecTBa M JIoTUKa» . Bce OCHOBHBIE COJlep>KaTeJIbHO-METO-
JAWYecKrde JIMHUU WU3y4alTCs Ha MNPOTSHKEHUHU [ABYX JieT 00y4YeHUs
B CTapllel IIKOJIe, eCTECTBEHHO JOMOJIHSAS APYT APYyra U MOCTENeHHO
HaChII[AsICh HOBBIMU TeMaMU U pasjieslaMu . M0OXXHO ¢ YBEpPEeHHOCTbIO
CKa3aTh, YTO [JaHHBIM KypC SIBJSIETCS WHTETPATUBHBIM, NMOCKOJIbKY
06beUHAET B cebe coJiep)KaHHe HEeCKOJIbKHUX MaTeMaTU4YeCKUX JUC-
LUILJIMH, TaKUX KakK aJrebpa, TPUTOHOMETPUS, MaTeMaTU4deCKUH
aHa/u3, TEOpUsT MHOKECTB, MaTeMaTU4yecKas JiorTuka U Jp . [lo me-
pe Toro Kak ydaliuecs OBJaZeBalOT BCE GoJiee MHUPOKHUM MaTeMa-
TUYECKUM amlapaToM, y HUX TOCJAeJ0oBaTeJbHO GOpMUPYeETCA U
COBEpIIIEHCTBYETCSI YMeHUEe CTPOUTb MaTeMaTHYeCKyl MOJieJib pe-
QJIbHOU CUTYyalUd, NPUMEHSATb 3HAHWs, MOJIyYeHHbIe MpPHU H3yUe-
HUHM Kypca, AJi pelleHUs CaMOCTOSTeJbHO CHOpPMYyJIMPOBAaHHOU
MaTeMaTHU4eCKOW 3a/Ja4y, a 3aTeM HWHTepIpeTUpPOBAThb CBOM OTBET .

CozepkaTesibHO-MeToAu4YeCKass JUHUA «YHcaa W BBIYMCIEHUS»
3aBepuiaeT GopMHUpOBaHHE HABBIKOB HCIOJb30BaHUS JE€UCTBUTEJD-
HBIX 4YHMCeJl, KOTOpoe ObLJI0 HayaTO B OCHOBHOU IIKoJie . B crapmei
IKoJie 0cob60e BHHMMaHHe yaessieTcsd pOpMHUPOBAHUIO HABBIKOB pa-
LIMOHAJIbHBIX BBIYMCJEHUH, BKJIIOYAKIMUX B cebGs HCIOJIb30BaHUE
pasanyHbIX GOPM 3aMMCH 4YHCId, YMEHUE JesiaTb NPUKUJIKY, BbI-
MOJIHATh MPUOGIMKEHHbIE BBIYMCJIEHUS, OLEHUBATh YHUCJIOBBIE BbI-
pakeHHs], paboTaTh C MaTeMAaTHYECKUMH KOHCTAHTAaMH . 3HAKOMbIe
y4daliMMcs MHOXeCTBa HaTypa/bHbIX, LeJblX, palUMOHaJbHBIX U
JEeVCTBUTENbHBIX 4YMUCes JOMOJHSAITCA MHOXECTBOM KOMILJIEKCHbIX
yucesa . B KaXZ0M U3 3TUX MHOXECTB PacCMaTPUBAIOTCA CBOWCTBEH-
Hble eMy cHenuduyuecKde 3aJlaud U ONepalyu: JileJeHue Haleso,
OoNepUpoOBaHHE OCTATKAMH Ha MHOMECTBE IIeJIbIX 4YHCeJ; 0COoOble
CBOMCTBAa palMOHAJbHBIX U WPPALMOHAJBHBIX YHCes; apudpMeTuye-
CKHUe ollepaluy, a TakKe HU3BJeYeHWe KOPHS HaTypajbHOU CTeNeHHU
Ha MHOXXeCTBe KOMILJIEKCHBIX uucesa . biarogaps nociaenoBaTenbHO-
My paclIMpeHHI0 Kpyra UCHOJIb3yeMBbIX YHCEJ U 3HAKOMCTBY C BO3-
MOXHOCTSIMU HX NpPUMeHEHUs /[l pelleHUs pa3jiMYHbIX 3aJad
dopmMupyeTcs npejcTaBjieHHMe O €IWHCTBE MAaTEMAaTHKH KaK HayKHU
U eé poJid B NMOCTPOEHHWHM MOJesell pealbHOr0 MUpA; LIMPOKO MC-
MOJIb3YIOTCSI 00001leHHe U KOHKPETU3aLus .
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JluHusa «YpaBHEHHUs M HepaBEHCTBa» peaJM3yeTcs Ha NPOTSKe-
HUU BCero oOydeHUsl B CTaplled IIKoJie, TOCKOJbKY B KaXK/JOM pas-
Jesne [lporpaMMbl NpeAycCMOTpPEHO pellleHHe COOTBETCTBYIOIIUX 3a-
Ja4d . B pesysbTaTe yuauivecs oBJaZleBal0OT pasJIMYHbIMU MeTOJaMU
pellleHUs] palMOHAJIbHBIX, UPpPALMOHAIbHbIX, IOKa3aTeJbHbIX, JO-
rapudMuyecKkux W TPUTOHOMETPUYECKUX YpaBHEHHUU, HepaBEeHCTB
U CHCTeM, a TaKXe 3a/ay4, CojiepKalyx napameTphbl . [losyyeHHble
yMeHUs LHIMPOKO HCMNOJb3YIOTCS NMPHU HCCAeJ0BAaHUU QYHKLUH C 1HO-
MOILbI0 NPOMU3BOJHON, MPU pelleHUHU NPUKJIaJHBIX 33Ja4 M 3ajay
Ha HaxXoXk/leHHWe HaubOoJbIIMX M HAaUMEeHbUINX 3HAaYeHUNW QYHKIUHU .
JlaHHas cojiep)kaTesibHasl JIMHUSA BKJ/O4YaeT B cebsd Takke $opMu-
poBaHHe YMeHUH BBINMOJHATH pacuyéThl 1Mo ¢popmysiaM, mpeobpa3oBa-
HUS palUOHaJbHbIX, HUpPpalMOHAJbHbIX WU TPUTrOHOMETPUYECKHUX
BbIpQXKEHUH, a Takke BbIPa)XeHUH, COJiepKallluX CTeleHU U Jiora-
pudmbl . Baaropaps uM3ydeHuro anrebpanyeckoro Marepuasia Mpo-
HUCXOJHUT JajibHellllee pa3BUTHE aJITOPUTMHUYECKOTO U aBCTPAKTHOT O
MBILULJIEHUS y4aluxcs, GpOpMHUPYIOTCS HaBBIKU JeJyKTUBHBIX pac-
CY>X/IeHUN, paboThl C CUMBOJIbHBIMU GOpMaMH, NMpeJCcTaBJeHHs 3a-
KOHOMEPHOCTEeN M 3aBUCHMOCTeH B BHJie PAaBEHCTB U HEPABEHCTB .
Anre6pa npepsaraeT 3¢deKTUBHble HHCTPYMEHTb! [AJs pelleHUs
NPaKTHYeCKUX M eCTeCTBeHHOHAY4YHbIX 33aJady, HarJsJHO JeMOH-
CTPUpYeT CBOM BO3MOXHOCTH KaK fI3bIKa HAyKH .

CopepxxaTesibHO-MeTOJMuecKasd JIMHUA «DPYyHKUUUM WU rpadUuKu»
TEeCHO TIeperJieTaeTcsd C JPYTMMH JIMHUAMH Kypca, IOCKOJIBKY
B KaKOM-TO CMBICJ/Ie 33[]a€T N0CJIe/[0BaTeIbHOCTb U3Y4YeHHUs MaTepHa-
Jla . U3y4yeHue cTeneHHOM, T0Ka3aTeJbHOMH, jorapudMuyecKol U Tpu-
roHOMeTpHUYecKUX QYHKIMHU, UX CBOWCTB M rpaduKoB, MCIOJIb30Ba-
HUue GYHKLUH A/ pelleHUd 33/ia4 U3 JPYyTUX y4eOHbIX IpeMeTOB U
peasbHOM >XKU3HU TECHO CBSI3aHO KaK C MaTeMaTH4YeCKUM aHaJIh30M,
TaK U C pellleHueM YpaBHEHUN U HepaBeHCTB . [Ipy 3ToM 60J1b1I0€e BHU-
MaHUe yhenseTcss POPMHUPOBAHHUIO YMeHUs BblpakaTb (popMyJsaMu
3aBUCHMOCTHU MEX/y Pas/JIMYHbIMHA BeJMYMHAMH, UCCAeL0BaThb MOJY-
yeHHble QYHKIMH, CTPOUTb UX rpaduku . MaTepuas 3TOH cozeprxa-
TeJIbHOW JINHUU HalleJleH Ha pa3BUTHE YMEHUH U HaBBbIKOB, 03BOJIA-
IOIIMX BBIpa)KaThb 3aBUCHMOCTH MeXJy BeJWYMHAaMH B PasJUYHOU
dopme: aHanuTHYeCKOH, rpadpudeckoil u cioBecHol . Ero usyyenue
CHOCOGCTBYET PasBUTHUIO aJTOPUTMUYECKOTO MBILIJIEHHUS, CIIOCOGHO-
CTU K 06061IeHHI0 U KOHKpPeTHU3alMU, UCII0JIb30BAHHUIO aHAJIOTUH .

CopepxkaTesibHas JUHUA «Hadasa MaTeMaTH4eCKOro aHaJju3a»
M03BOJISIET CYLleCTBEHHO PAaCLIMPUTb KPyr KaK MaTeMaTH4YeCKHX,
TaK U NPUKJALHBIX 3a/ia4, JOCTYNHBIX LIKOJBbHUKAM, TaK KaK ¥ HUX
MOSIBJISIETCS BO3MOXXHOCTb CTPOUTH IpadUKU CJA0KHBIX QYHKLIUH,



omnpe/ieJiiTh UX HAauOOJIbIIMEe U HAaUMeHblINe 3HAYEHUs], BBIYUCIATh
wiomagu GUryp u o6bEMbI TeJ, HAXOJAUTb CKOPOCTU U YCKOPEHHUs
npoiueccoB . JlaHHas coziep)kaTeJibHasi JIUHUSA OTKPbIBAeT HOBbIE BO3-
MO>XHOCTHU TMOCTPOEHUSI MaTeMaTHYECKUX MOjesied pealibHbIX CUTY-
alnui, MO3BOJIIET HaXOJWTbh HaWydylliee pellleHUWe B MPUKIAJHBIX,
B TOM YMCJe COLIMa/IbHO-3KOHOMHUYECKHUX, 3aZladyaX . 3HAKOMCTBO C
OCHOBaMU MaTeMaTUYECKOTO aHaJ/iM3a CIMOCOOCTBYyeT Pa3BUTHIO ab-
CTpPaKTHOro, GOpMaJIbHO-JIOTUYECKOTO U KPEaTUBHOT'O MbIIILJIEHHS],
dopMHUpOBaHUIO YMEHUN paclo3HABaTh MPOSIBJIEHUsS 3aKOHOB MaTe-
MaTUKU B HayKe, TeEXHUKE UM HCKYCCTBe . YJaljuecs y3HAKT O BbI-
JAKUUXCS pe3yJibTaTax, MOJy4YeHHbIX B XOJle Pa3BUTHUS MaTeMaTH-
KU KaK HayKH, U 006 UX aBTOpax.

CozepxaTesibHO-MeToAuYecKass JIMHUSA «MHOXecTBa UM JIOTHMKa»
BKJIIOUYAeT B Ce0sI 3JIeMEHTbl TEOPUH MHOXXECTB U MaTeMaTU4YeCKOH
JorTUKH . TeopeTHUKO-MHOXeCTBeHHble IMpeACTaBJIeHUsI NMPOHU3bIBA-
0T BEChb KYpPC LIKOJbHOW MaTeMaTUKH U MpeJiaraloT HauboJsiee YHU-
BepCaJIbHbINA SI3bIK, 00beJUHSAIOIIMN BCe pa3jie/ibl MAaTEMAaTUKHA U eé
MPUJI0KEHU M, OHU CBSI3bIBAKOT pa3Hble MaTeMaTHYeCKHe IUCIHUTLIH-
Hbl U UX NPUJOKEHUs] B euHOe Iesoe . [l03TOMy BaKHO JaTh BO3-
MOXXHOCTb  UIIKOJBHUKYy TOHUMAaTh TEOPETHUKO-MHOXXEeCTBEHHBIN
S13bIK COBPEMEHHOM MaTeMaTHKH M HMCIO0JIb30BaTh €ro JJjis BbIpaXke-
HHUS CBOUX MbICJeH . [[pyruM BaKHbIM NMPU3HAKOM MaTeMaTHKH KakK
HAyKU CJelyeT MPHU3HATh CBOWCTBEHHYIO €l CTPOrocTh 060CHOBAaHUH
U c/le/loBaHUE ONpeJeJIEHHBIM MpaBUJaM IOCTPOEHHUs JloKasa-
TeJIbCTB . 3HAKOMCTBO C 3JIEMEHTAaMHU MaTEMaTH4YeCKOU JIOTHKH CIIO-
COGCTBYET PAa3BUTHIO JIOTHYECKOTO MBbIIIJIEHUs Y4alllUXCsl, M03BOJISA-
€T UM CTPOUTb CBOU PACCYyX/[eHUs Ha OCHOBE JIOTUYECKHUX MPaBUJI,
dopMupyeT HaBBIKM KPUTHYECKOTO MBIILJIEHHUS] .

B Kypce «Asire6pa v Hayasia MaTeMaTHYeCKOTO aHaIWu3a» IMpH-
CYTCTBYIOT OCHOBBI MaTeMaTUYeCKOro MO/IeJTUPOBAHUsSL, KOTOpbIE
MpU3BaHbl CIOCOGCTBOBATHL GOPMHUPOBAHUI0 HABBIKOB IOCTPOEHHUS
MoJieJiell peasibHBIX CUTYalUH, WCC/IEe/JOBAaHUS 3THUX MOJeJsield C Io-
MOILbI0 ammapaTta ajrebpbl MU MaTEeMaTHUYeCKOro aHa/iM3a, UHTEp-
MpeTanuyd TOJIyYeHHbIX pe3y/bTaToB. Takue 3aZlaHusl BILJIETEHbI
B KaX/Jbld M3 paszzesoB [IporpaMMbl, MOCKOJIbKY BeCb MaTepHas
Kypca IIMPOKO HCHOJb3yeTCs MAJs pelleHUsT MPUKJIAAHBIX 33jad .
[Ipu pelleHWU peasibHbIX MPAKTHUYECKUX 33/lad ydvalluecsi pa3BUBa-
I0T HaAOJII0/IaTeJIbHOCTh, YMeHHEe HaXOJUTh 3aKOHOMEPHOCTH, ab-
CTparupoBaThCs, UCHOJb30BaTh AHAJIOTHIO, 06061aTh U KOHKPETH-
3upoBaTh npobsemy. /leATelbHOCTh MO (OPMHUPOBAHUIO HABBIKOB
pellleHUs] MPUKJIAAHbIX 33Jlad OPTraHU3yeTCsl B NpOoIecce HU3y4YeHUs
BCEX TEM Kypca «Airebpa W Havyajla MaTeMaTUYECKOTO aHaIH3a» .
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MECTO YYEBHOrO KYPCA B YYEBHOM MJAHE

CornacHo ydye6HoMy miaHy B 10—11 ksaccax usydaeTcs y4de6-
HBbI Kypc «Ajire6bpa U Hayajsa MaTeMaTU4YecKOro aHa/iu3a», KOTo-
pblil BKJIIOYAeT B cebs cJjeJylole OCHOBHbIE pas/iesibl COJiepiKa-
Husa: «Yucina wu BBIYUCJIEHUA», «ypaBHEHI/IH W HepaBeHCTBa»,
«DPyHkMU U rpaduku», «Havyasa MaTeMaTH4YeCKOro aHalU3a»,
«MHOXecTBa U JIOTHKa».

B y4ye6HOM IJlaHe Ha HU3y4YeHHeE YIJYOJEHHOrO Kypca ajredpbl U
HayaJl MaTeMaTH4ecKkoro aHasus3a B 10—11 ksaccax OTBOAUTCS He
MeHee 4 y4yeOHbIX YAacOB B HeJleJII0 B TeYeHHe KaXKJ0ro roja obyde-
HUSf, BCEro 3a JiBa rojila ooyueHusi — He MeHee 280 y4eOGHBIX YacCOB.

NNAHMPYEMbIE NPEAMETHBIE PE3Y/IbTATbI OCBOEHMSA
PABOYEM NMPOrPAMMbI KYPCA (MO FOZAM
OBYYEHMS)

OcBoeHHe y4eOHOTO Kypca «Asirebpa U Havasla MaTeMaTU4YeCKOro
aHa/M3a» Ha YypPOBHe CpeJHero oO6I[ero o6pa30BaHUS [IOJIKHO
obecrnevyruBaTh JOOCTUXKEHHe CJeyIOLUX npeAMeTHBIX
06pa3oBaTeIbHbIX pe3yJIbTaTOB:

10 knacc
YJucaa u ebiMucaeHuUs

CBo6OJHO omnepHpoBaTh MOHATHUAMM: palMOHaJbHOe 4ucjI0, bec-
KOHe4yHasi Iepuoauyeckass JApo6b, MNPOLEHTHI; HppaLHOHaJbHOE
YHCJIO; MHOXECTBAa palUMOHAJIbHBIX M JEeHCTBUTEJbHBIX 4MCeJ;
MOJy/b JeHCTBUTEJbHOr0 4uCja .

[IprMeHATH Apo6Y M NPOLEHTHI AJIS pelleHHUsA NPUKJIaJHbIX 3a-
Jla4 13 pas/IMYHbIX OTpacjeld 3HaHUN U peasIbHOU KU3HHU .
[IpuMeHATb NPUOGIMKEHHblE BBIYMCJIEHHS, NpaBUJa OKpPYIJEHMUH,
NPUKUJKY U OLlEHKY pe3y/ibTaTa BbIYMCJIEHHH .

CBo6OJHO omepUpoBaThb IMOHATHEM: CTENEeHb C LieJbIM IOKasaTe-
JieM; HCII0JIb30BaTb NOAXOAALLYI0 GOpPMY 3alUCHU AeUCTBUTE/bH bIX
yycesa JJIsl pelleHHs NMPaKTUYeCKUX 3aZad U IpeJCcTaBJeHHs JaH-
HBIX.

CBo6OJHO omepupoBaTb MOHATHEM: apUPMeTUYECKUH KOpeHb Ha-
TYpa/IbHON CTENEHH .

CBO6OJHO oOmepUpOBaTb MOHATHEM: CTelleHb C palUOHaJbHBIM
IoKasarTeJieM .

CBO6OJHO OmepUpoBaThb MOHATHUAMU: JIOTApUPM 4YHCIA; AECATHY-
Hble ¥ HaTypasbHble JIOrapU(MBI .



CBOGOJHO oONepUpPOBaTb MOHATHUSIMU: CHUHYC, KOCHHYC, TaHTI€HC,
KOTaHT'€HC YMCJIOBOTO apryMeHTa .

OnepupoBaTb MNOHATHUSMH: APKCUHYC, apKKOCHHYC W apKTaHI'€HC
YHCJIOBOTO apryMeHTa .

Ypasnenua u HepaseHcmea

CBO6OOAHO ONEpPUPOBATH MOHATUSAMHU: TOXK/JECTBO, ypaBHEHHUE, He-
pPaBEHCTBO, pPaBHOCUJIbHbIE YpPaBHEHUS U YpPaBHEHUs-CIAeACTBUS;
paBHOCUJIbHbIEe HEpPaBEHCTRBA .
[[puMeHATH pasJUYHble METOAbl pelleHUs PpalHMOHAJIbHBIX U
JPOOHO-paIUOHANIbHBIX YpaBHEHUH; NPUMEHSATb METOJ, UHTEp-
BaJIOB JJIs1 pellleHUsl HEPABEHCTB .
CBOGOJIHO OINEepUpPOBaTh MOHSATUSAMHU: MHOTOYJIEH OT OJHOU Iie-
peMeHHOH; MHOro4JieH C ILeJblMU Ko3dpduureHTaMH, KOPHHU
MHOTO4YJIeHA; MPUMEHSATH JleJieHHe MHOTO4YJIeHa Ha MHOTOYJIeH C
ocTtaTKoM, TeopeMy be3dy u Teopemy BueTa fi/1s1 peliieHus 3a7ad4.
CBOOOAHO OMNMEpPUPOBATh MOHATHSIMH: CHCTeMa JIMHEHWHBbIX ypaB-
HEeHUM, MaTpula, ONpeJie/iuTe/lb MaTPUllbl 2 X 2 U ero reoMeTpu-
YEeCKHMM CMBIC/; MCIO0JIb30BaTh CBOMCTBA ONpeAEeNUTeNs 2 X 2 JJis
BbIUMCJIEHUSI €r0o 3HAadyeHHUs], MPUMEHSITh OINpeJleJIUTeNHd JJ pe-
LIeHUd CUCTeMbl JIMHEMHBIX YpaBHEHUU; MOJeJIMPOBAaTh peaJsibHble
CATYyal U C IOMOIbI0 CUCTEMBI JIMHEWNHBIX YPAaBHEHUH, UCCJIel0BATh
IIOCTPOEHHBbIEe MOJEeJM C NOMOINbI0 MAaTpUL, U OINpefesUuTesNeH,
WHTEpIpPeTUpPOBaTh MOJyYeHHbIH pe3yJibTar.
Hcnosnib30BaTh CBOKMCTBA AEHUCTBUH C KOPHSMH JIJIsI IpeoGpa3oBaHUsd
BbIpaKEHHUH.
BhINosHATh Mpeo6pa3oBaHUs YHUCIOBBIX BbIPAXKEHHUH, COAepKaliux
CTeNeHU C palMoHa/bHBbIM IOKa3aTeJeM.
Ucnonb3oBaTh cBoMcTBa JiorapudMoB /s NpeoOGpa3oBaHUs
JorapudMHUYECKUX BbIPAKEHUH.
CBOGOAHO ONEpPUPOBATh NOHATHUSMU: HppAlUOHAJIbHbIE, IOKa3a-
TeJIbHbIE U JIOTapuPMUUECKHe YPaBHEHHUS]; HAXOAUTh UX PelIeHUs C
MOMOILbI0 PAaBHOCUJIBHBIX NEPEXOJ0B WU OCYyLIeCTBJsAS INPOBEPKY
KOpHeH .
[IpuMeHAThL OCHOBHbIE TPUTOHOMETpHUYECKHe (GOopMyJibl [Jisl Tpe-
06pa3oBaHUsI TPUTOHOMETPUUYECKUX BBIPKEHUH.
CBOGOZHO OmepupoBaTh IMOHATHEM: TPUTOHOMETPUYECKOE YpaB-
HeHUeE; IPUMEHATb HE00X0ouMble GOPMYJbl JJisI pelleHUsT OCHOB-
HBIX TUIIOB TPUTOHOMETPUYECKUX ypPaBHEHUH .
MogenupoBaTh peasibHble CHTyallUU Ha $I3bIKe ajareGpbl, COCTaB-
JIITh BbIpaXKeHUs], YypaBHEHMUs], HEPABEHCTBA M0 yCJOBHUIO 33/la4H,
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HCCJIeIOBATh NOCTPOEHHbIE MOJIE/IN C UCIIO/Ib30BAaHUEM allapaTa
anreo6psol.
Dynkuuu u paduxu
CB0o60OAHO omepupoBaTb NOHATHUSAMU: GYHKIMS, CIocoObl 3aja-
HUA QYHKIUHM; B3aUMHO 0OpaTHble QYHKLUU, KOMIIO3ULUA QYHKLUN;
rpaduk GYHKLIMY; BBINOJHATH 3JIeMEHTapHble MpeoGpa3oBaHUs
rpadukoB GYHKIMH .
CBOOOAHO oONEepUpPOBaTh MOHATUAMHU: O006JACTh OINpeJieJIeHUs U
MHOXXeCTBO 3Ha4eHUH QYHKLUUM, HYAU OQYHKIMH, [POMEXYTKHU
3HAKOIIOCTOSIHCTBA .
CB06OJHO omepupoBaTh NOHATHUSAMU: YETHble U HEYETHble QPYHK-
LUH, [epuojuydeckve QYHKLIUHU, TPOMEXYTKH MOHOTOHHOCTH
GyHKUMH, MaKCUMyMbl W MHUHHUMYMbl GYHKLUM, HauboJiblliee U
HauMeHblilee 3HaYeHUe QYHKLUUU Ha MPOMEXYTKeE .
CB06OAHO oOmepupoBaTh NOHATUSIMU: CTeNeHHass (QYHKUUS C Ha-
TypaJIbHbIM U IeJIbIM [l0Ka3aTesieM, rpaduKk cTerneHHOW ¢QYHK-
LMW C HAaTypaJibHbIM U IeJIbIM IOKasaTesieM; rpaduk KOpHs N-oi
cTeneHW Kak QYHKIUM O6GpaTHOW CTEeNeHW C HaTypaJbHBIM II0-
KasaTeJieM .
OnepupoBaTb NOHATHUAMM: JIMHeHHas, KBaJjpaTH4yHasd U JApoGHO-
JuHelHasd QYHKLMY; BBINOJHATb 3JeMeHTapHOe HCCleJjoBaHHE U
IIOCTpOeHHe UX IpadUKOB.
CBo6GOJHO omnepHpoBaTb NOHATUAMU: NOKasaTeJbHas WU Jjorapud-
Muyeckasd QYHKLWH, UX CBOMCTBAa U rpadUKH; MCIO0Jb30BaTb MX
rpaduky s pelleHUs] ypaBHEHHUH .
CBobojHO  omepupoBaTb  NOHATHUSAMHU:  TPUTOHOMeTpHUYecKas
OKPY>KHOCTb, OIpejie/leHue TPUTOHOMeTpHUYecKUX QYHKIUH 4YHc-
JIOBOT'O apryMeHTa .
Hcnosb3oBaTh rpadukyd GyHKIMHU A1 Hcclef0BaHUSA MPOLECCOB U
3aBHCUMOCTEeH IpH pelleHUH 33Ja4 U3 JPYrux y4eOGHbIX IpeMeTOB
YU peaJlbHOHW >XU3HU; BbIpaXaTb (OpMy/iaMH 3aBUCUMOCTH MEXIY
BeJIMYMHAMHU .

Hauwaaa mamemamuuecko2o aHaausa

CBo6OJHO oOnepupoBaTh MOHATHUAMU: apudMeTUYecKass U reoMe-
TpUyeckasl nporpeccusi, 6eCKOHeYHO y6bIBarollasi reoMeTpUdecKas
nporpeccusi; JIMHEHMHBbIM M 3KCHOHEHLMaJbHbIM pocT, dopmy.a
CJI0’KHBIX MPOLIEHTOB; UMETh IIpecTaBJeHHe O KOHCTAHTE e.
Hcnosib30BaTh NpOTrpeccuy [l pelleHUsl peasjbHBbIX 3aJad Hpu-
KJIQJIHOTO XapaKTepa .

CBOGOJHO oONepupoBaTh MOHATHUAMU: IOC/AELOBATEJIbHOCTb, CIHO-
co6bl 3a/jlaHus M10C/Iel0BaTEJbHOCTENH, MOHOTOHHbIE U OrPaHUYEH-



Hble M0CJeL0BaTENbHOCTH; TOHUMATh OCHOBBI 3apOXKJEeHHUs MaTe-
MaTHUYEeCKOr0 aHaIM3a KaK aHa/ln3a 6eCKOHEYHO MaJslblX .
CBOGOJHO ONepUpPOBaTh MOHSATHUSIMU: HeNpepbiBHbIE (QYHKIUY;
TOYKM paspbiBa rpadpuka GyHKIUH; aCHMIITOThI rpadpruka GyHKIUHU .
CB06OJHO oONepuUpoBaTb MNOHATHEM: (YHKLUs, HelpepbiBHAs Ha
OTpe3Ke; NPUMEHSTb CBONCTBA HeNpepbIBHbIX (GYHKUUN [/ pe-
LneHus 3ajad.
CB06OJHO OIepUpOBaTh MOHATUSMU: NepBasg M BTopas NPOU3BO-
JHble QYHKIIMH, KacaTesJbHasd K rpaduky PyHKLUU .
BbIUMCASTh MPOU3BOJIHbIE CYyMMbl, IPOW3BEJIEHUs, YAaCTHOTO U
KOMIIO3ULIMU JBYyX (PYHKLMH; 3HATh NPOU3BOJHbIE 3JIEMEHTap-
HbIX QYHKIUH .
Hcnonb3oBaTh reoMeTpuyeckuid U (U3NYECKUH CMBICA TPOU3BO-
JHOU /i1 pelleHus 3ajad .

Mmnodcecmea u ao2uxa

CBOOOAHO ONepHUpPOBaTh MOHATUSMH: MHOXKECTBO, OIepalmydu Hap
MHOXX€eCTBaMH .

Hcnoab30BaTh TEOPETUKO-MHOKECTBEHHBIW anmnapaTr JAJis oluca-
HUSI peajibHbIX NPOLECCOB W SIBJEHWM, NpPU pelleHUuU 3ajad U3
JAPYTUX y4eOHbIX MPEeJMETOB .

CBOGOAHO OIEepUpPOBaTh MOHATHUSIMU: OINpeJe/ieHHe, TeopeMa,
ypaBHEHHe-CI€e/ICTBHE, CBOWCTBO MaTeMaTU4eCKOro O6beKTa, [0-
Ka3aTeJbCTBO, PAaBHOCUJIbHbIE YpaBHEHUS U HepaBeHCTBaA .

11 knacc

YQucaa u esruucaeHus

CBoGOAHO omnepHpoBaTh NOHATHAMU: HATypalbHOe U IieJsoe
YUCJIO, MHOXKECTBA HaTypasIbHBIX U IeJIbIX YMCeJl; UCIO0JIb30BaTh
NpU3HaKU geauMocTu Lesbix yuces, HOJ n HOK HaTypasibHBIX
4yuceJ 1Jid pellleHUd 3aJa4, IPUMeHATb aJroputm EBkinja .
CBo6GOJHO omepupoBaTb NMOHATHEM OCTAaTKa MO MOJYJIIO; 3aIlMChI-
BaTb HAaTypa/IbHble 4YMCJa B Pas3/IMYHBbIX MO3ULHUOHHBIX CHUCTEMax
CUUC/IEHUS .

CBO6OJHO OnepUpoBaTh MOHATHUAMU: KOMIJIEKCHOE YHUCJI0 U MHO-
’)KeCTBO KOMILJIEKCHBIX YHCeJ; NpPeJCTaBJASATh KOMIJIEKCHblE 4HC/a
B ajrebpanyeckodl MU TPUTOHOMETPUYECKOH ¢opMe, BBIIOJIHATH
apudMeTUYeCKHe oOlepalud ¢ HUMH M U3006pakaTb Ha KO-
OpPAMHATHON IJIOCKOCTH .

Ypaeueuwl u HepaseHcmsaa
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CBOGOJHO omepUpOBaTh NOHATUSMMU: HppalMOHaJIbHbIE, IOKa3a-
TeJIbHbIE U JIorapuPMHUUeCKHe HEPABEHCTBA; HAaXOAUTh UX PELIeHUs
C MOMOIbI0 PABHOCHJIBHBIX MEPEXO0/IOB .
OcyuiecTB/AAATL OTOOP KOpPHEH MNpU pelleHUud TPUTOHOMeTpHUYe-
CKOT'0 ypaBHEHHH .
CBobOAHO oOmIepUpoBaTh IMOHATUEM TPUTOHOMETpPUYECKOe Hepa-
BEHCTBO; NPUMEHATb HeobxoAuMble GOpPMYJIbI JJis pelleHus oc-
HOBHBIX THUIIOB TPUT'OHOMETPHUYECKUX HEPABEHCTB .

CB0O6OHO omepUpoBaTh MOHATHUSAMHU: CUCTEMA M COBOKYIHOCTH
ypaBHEHUH W HepaBeHCTB; PaBHOCHUJIbHbIE CUCTEMbI U CUCTEMBI-
CJIeICTBUS; HAaXOJIUTh pelleHUs CUCTEMBbl M COBOKYIIHOCTEH pa-
I[MOHAJIbHBIX, HPPalMOHAJIbHbIX, NT0OKa3aTeJAbHbIX U JOrapupMu-
YeCKUX YpaBHEHUH U HepaBEeHCTB .
PemaTh panuoHa/ibHble, HUppallMOHaJ/IbHblE, IOKa3aTeJibHbIE, JIO-
rapudMuyecKkue U TPUTrOHOMETpPUYECKHE YpaBHEHHUsS WU HepaBeH-
CTBa, CoZieprKalliie MOAYJIU U MapaMeTphl .
[IlpuMeHATH TrpadudyecKhe MeTOJbl [JJisl pelleHUs YpaBHEHUH U
HEPABEHCTB, a TaKXe 33/lad C MnapaMeTpaMHu .
MogenvpoBaTh peajibHble CHTyallUd Ha sI3bIKe ajarebpbl, COCTaB-
JIATh BbIPQ)KEHHUS, ypaBHEHHUs, HepaBeHCTBA M HX CHCTeMbl IO
YyCJIOBUIO 3aJlayd, HCCae/loBaTb NOCTPOEHHble MOJeJIHd C HUCIOJb-
30BaHMEM alnapara a/jrebpbl, HHTEepPHpPeTHPOBaTb MOJy4eHHbIH
pe3y/bTarT.

Dynrxyuu u zpaguxu
CtpouTb rpaduKy KOMIO3ULUH QYHKLUUH C MOMOILbIO 3JIeMEeH-
TAapHOr'O MCC/IeJ0BaHUS U CBOHUCTB KOMIO3WLIMU JABYX QYHKIHMH .
CTpouTb reoMeTrpuyeckrve o6pasbl ypaBHEHHH M HepaBeHCTB Ha
KOOPJAUHATHOM NJIOCKOCTH .
CB060OHO ONIepUPOBATH OHATUAMU: rPpadUKU TPUTOHOMETpUYE-
CKUX QYHKIUH .
[IpuMeHATb QYHKUMU AJS MOJAEJTHMPOBAHUS U UCCIe[0BaHUSA pe-
aJIbHBIX IPOLECCOB .

Hauwaaa mamemamuuecko2o aHaausa

Hcnosnb30BaTh NPOU3BOAHYIO [UIsI HUCC/AeNOBaHUSA QYHKIMM Ha
MOHOTOHHOCTb U 3KCTPEMYMHBI .

HaxonuTh HauGoJsiblllee W HaWMeHblllee 3HaYeHUs (YHKIUU He-
NpepbIBHOM Ha OTpe3Ke .

Hcnosb30BaTh NPOU3BOJHYIO AJIsI HAXOXKAEHUS HAWUJy4lIero pe-
IIeHUs] B MPUKJAAHbIX, B TOM YHCJIe COLHAIbHO-3KOHOMUYECKHX,
3ajavax, [Jisi OoIpeJiesIeHHsl CKOPOCTH M YCKOpEeHHUs Mpoliecca,
3a/laHHOr0 GOpPMYJIOH UK TpadUKOM .



CBOGOHO OMEPUPOBATH MOHSTHUSIMU: NIepPBOOGpa3Has, ONpeaeséH-
HBI MHTErpaJs;; HaX0JUTb NepPBOOOpPA3HbIE 3JIEMEHTAPHBIX PYHK-
WU U BBIYUCASITh UHTerpaJ no popmyJsie HeroroHa — Jlel6HUna .
HaxoauTh momaau MNJIOCKUX QUTYpP U OO0BbEMBI TeJ C MOMOIbIO
WHTerpaJja.

HUMeTb mpejcTaB/ieHMe O MaTeMaTHUYeCKOM MO/IeJIMPOBAaHHWU Ha
npuMepe cocraBJieHUs1 AuddepeHMaTbHbIX YPaBHEHUH .

PemaTe npuk/afHble 33ja4d, B TOM 4YHCJE COLMAJIbHO-3KOHOMHU-
YyecKoro M GpU3UYECKOro XapakKTepa, Cpe/iCTBaMU MaTeMaTHU4YeCKOro
aHaJsIu3a .

COAEPXAHME YYEBHOIO KYPCA (NO rOAAM OBYYEHMA)
10 knacc

YJucaa u sbiucaeHus

PanuonanbHble uyucaa . OOGbIKHOBEHHbIe W JIeCITHYHbIE JPOOH,
MPOIeHThI, 6ECKOHEYHbIe IepruogudecKkue Apo6u . [I[puMeHeHue apo-
0ell U MPOLIEHTOB AJis pellleH!us MPUKJIAAHbIX 33a7a4 U3 Pas3JIUIHBIX
oTpac/jiel 3HaHUU U peasbHOU >KU3HU .

JlelicTBUTE/NIbHBIE 4YHCaa . PallMoHasibHble M HppalMOHaJIbHbIE
yucaa . ApudMeTrdeckre ornepanuu C JeHCTBUTEJbHBIMH YHCIaAMHU .
Moaynb AelCTBUTENBbHOTO YHCJa U ero cBoicTBa . [IpubamkéHHbIE
BbIUMCJIEHUS, NpaBUJla OKpyIJIEHUsd, NPUKHUJKA U OLeHKa pe3yJb-
TaTa BbIYUCJIEHUH .

CreneHb C 1eJibIM NokasaTteseM . buHoM HerooToHna . Ucnosib3oBa-
HUe ToAxoJsiimeld GOopMbl 3alHCH JeHCTBUTENbHBIX YUCEJ OJsl pe-
IIEeHUsI NMPAKTUYECKHUX 3aJad M NMpeJiCTaBJeHUs JaHHbBIX .

ApudmMeTnyeckuil KOpeHb HATypaJbHOW CTENeHW W ero CBOMCTBA .

CreneHb C pallMOHaJIbHbIM IOKas3aTeJieM U e€ CBOWCTBA; CTENeHb
C JIeUCTBUTEJbHbIM IOKa3aTeJeM .

Jlorapudm umcna . CBoiictBa Jyiorapudma . JlecATUYHBIE U HATY-
pasibHbIE JIOTapUPMBI .

CUHyC, KOCHUHYC, TaHIeHC, KOTAaHTeHC 4YMCJOBOTO apryMeHTa.
ApKCHUHYC, apKKOCUHYC U apKTaHTeHC YHUCJIO0BOTO apryMeHTa .

YpasHenua u HepaseHcmaea

ToxzecTBa U TOX/AeCTBeHHble Npeobpa3oBaHUsA . YpaBHeHHE, KO-
peHb ypaBHeHHUs . PaBHOCHUJ/IbHBIE YpaBHEHUSI W YpaBHEHUsA-CJe]-
cTBUsA. HepaBeHCTBO, pellleHHe HEpaBEHCTBA .

OcHOBHble MeTOJbl pelleHHUs LeJblX U JPOGHO-palMOHATbHBIX
ypaBHEHHH U HepaBeHCTB . MHOro4jieHbl OT OJHOU NepeMeHHOH . [le-
JleHre MHOTO4JIEHa Ha MHOTOYJIEH ¢ ocTaTKoM . Teopema besy . MHo-
ro4JIeHbl C LeJbIMU KoadduuueHntamu . Teopema Buerta.
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[Ipeo6Gpa3oBaHUsl YUCJAOBBIX BbIPAaXKEHUH, COJIEPIKAILUX CTElNeHU
U KOpPHHU .

UppauuoHasibHble ypaBHeHUs . OCHOBHbIe METO/bl pPellleHUs Up-
palMoHa/JbHbIX YpPaBHEHUH .

[lokasaresibHble ypaBHeHUs1 . OCHOBHblE METO/Ibl pelleHUs MOoKa-
3aTe/IbHbIX YpaBHEHUH .

[Ipeo6pasoBaHue BbIpaKeHUH, coJiepKaliyX JorapudpMai .

Jlorapudmuyeckue ypaBHeHUs1 . OCHOBHbIE MeTO/Ibl pellleHUsI J10-
rapuPMUYecKUX ypaBHEHUH .

OcHOBHble TpUroHoMeTpuueckre ¢opmysabl . [Ipeobpa3oBanue
TPUTOHOMETPHUUYECKUX BbIpaKeHUH . PellleHHMe TPUTOHOMETPUYECKUX
ypaBHEHUH .

PemeHue cucreM JIMHEHHBbIX ypaBHeHUH . MaTpulla CUCTEMBbI JIH-
HeWHbIX ypaBHeHU! . Onpe/ieiuTes b MaTpUlbl 2 x 2, ero reoMeTpu-
YeCKUW CMbICJ U CBOWCTBA; BbIUMCJIEHHE €ro 3HayeHUs, NMpHMeHe-
HUeE OIpeJie/INTesl /Il pelleHrs] CUCTEeMbl JIMHENHbIX YPaBHEHUH .
PemieHne mNpUKIaJHBIX 33Jad C IOMOUIbI0 CHCTEMBI JIMHEWHBIX
ypaBHeHUH . McciaesoBaHWe NMOCTPOEHHOW MOJEeJU C NMOMOUIbI Ma-
TPUL, U ONpeJesuTeNen .

[locTpoeHre MaTeMaTHYeCKUX MoOJeJiel peasbHOW CUTyalluu C
MOMOIIbI0 ypaBHEHUH U HepaBeHCTB . [IpuMeHeHHe ypaBHEHUU U
HEPABEHCTB K pEIIeHHI0 MaTeMaTUYeCKHUX 3aZad U 3a4a4d HU3 pas-
JIMYHBIX 06J1acTell HAayKH W peasibHOW KHU3HU .

Dynxyuu u zpaguxu

OyHkuusA, crnocobbl 337aHusg GYHKIWM . B3auMHO o6paTHBIE
dynkuun . Komnosunusa oyHknuit . 'paduk PyHkuuum . daemeHTap-
Hble Npeo6pa3oBaHusl rpaduKoB GYHKIUH .

O6siacTh ompejiesieHHs] U MHOXECTBO 3HaYyeHUH QyHKuuu . Hymnu
dynkuun . [IpoMexxyTKH 3HAKOMOCTOSHCTBA . YETHbIE U HEYETHBIE
dyukuuu . llepuoguueckre PpyHkuuu . [IpoMeKyTKM MOHOTOHHOCTHU
dynkuun . MakcuMyMbl 1 MUHUMYMbl GyHKUuM . HauGosbliee u
HauMeHblllee 3HAUYeHUs QYHKIUM Ha MPOMEXYTKE .

JluHeliHas, KBaApaTU4YHas W JIpOGHO-JMHeHHas QyHKUuU . ie-
MEeHTAapHOEe MCCIe0BaHUE U MOCTPOEHHEe UX I'PadpUKOB .

CreneHHass QYHKIMSA C HATYpPaJbHBIM U IIeJIbIM NOKa3aTesneM . Eé
cBolcTBa U rpaduk . CBolicTBa U rpaduk KOpHs N-OU CTENeHU Kak
byHKIMM 06paTHOW CTENeHW C HAaTypaJbHbIM IOKAa3aTeJseM .

[TokazaTesibHas U JorapudpmMudeckas pyHKLIUU, UX CBOHCTBA U I'pa-
duku . Ucnosib3oBaHue rpadpuKoB PYHKIUHN A1 pellleHUs YPABHEHUH .

TpuroHoMmeTrpuyeckass OKPY>KHOCTb, ONpeJieJieHue TPUTOHOMe-
TPUYECKUX (PYHKLUUNU YHUCJIOBOrO apryMeHTa .



QyHKIMOHA/IbHbIE 3aBUCHMOCTH B peasibHBbIX IpolLeccax U siBJie-
HUsAX . [paduKn peasbHBIX 3aBUCUMOCTEH .

Hauaaa mamemamuuecko20 aHaau3a

[TocnemoBaTeIbLHOCTH, CIIOCOOBI 3aJaHUs IMOCJe/0BaTEJIbHOCTEHN
MeTos, MaTeMaTU4YeCKOW HUHAYKIMU . MOHOTOHHblE M OI'paHHUYEH-
Hble I0CJIe/l0BaTebHOCTH . VicTOpUsi BOSHUKHOBEHUS] MaTeMaTuye-
CKOT'0 aHa/iM3a KaK aHajn3a 6eCKOHEeYHO MaJlbIX .

ApudmMeTruyeckas U reomeTrpudeckass nporpeccuu . beckoHeyHO
yObIBawlasg TreoMeTpuyeckass mporpeccdss . CymMMa GeCKOHEYHO
yObIBalollell reoMeTpuyeckod mnporpeccud . JIMHeWHBIM U 3KcHO-
HeHIUaJbHBIA pocT . Yucio e . PopMysia cl10XKHBIX NpoleHToB . Hc-
M0JIb30BaHUE MPOTPECCUU JJIs1 pellleHUs] peasbHbIX 33Jjad MpPUKJIaJ-
HOTO XapakTepa .

HenpepbiBHble GYHKIMM M UX CBOMCTBA . TOUKMU pasphiBa . ACUM-
nToThl rpadukoB GyHKUUN. CBoMcTBa YHKIMUN HeNpepbhIBHBIX Ha
oTpe3ke . MeTo/; UHTEPBaJIOB JJIsl pellleHus HepaBeHCTB . [I[puMeHe-
HHEe CBOWCTB HeNpepbIBHbIX QYHKIMHN [ pelleHus 3ajad .

[lepBasg u BTOpasg HpousBojHble GyHKIUU . OmnpesesieHue, reo-
MeTPUYECKUH U QU3UYECKHUH CMbICJA NMPOU3BOJHON . YpaBHeHHe Ka-
caTtesibHOU K rpaduky PyHKLHH .

[IporsBojHble 3jeMeHTapHbIX GyHKLMH . [Ipon3BofHas CyMMBI,
NIpOM3BeJleHUs, YACTHOI'0O U KOMIMO3ULMUU QYHKLMH .

Mmnodcecmea u ao2uxka

MHOXeCcTBO, onepalyu HaJ, MHOXXECTBaMH U UX CBoMcTBa . [lua-
rpamMMmbl Jisiepa — BeHHa . [I[pyuMeHeHHe TeOpPeTHKO-MHOXKeCTBEH-
HOTO amnmapaTra /[AJs OMHCAaHUS peaJbHbIX IPONECCOB U SBJIEHUH,
NpU pelleHWH 334ay U3 JIpyrux y4eOHbIX NPEeAMETOB .

OmnpenesieHne, TeopeMa, CBOMCTBO MaTeMaTHYeCKOro O06BbEKTa,
CJIe[ICTBUE, [I0KA3aTeJbCTBO, PABHOCUJIbHbIE YPaBHEHUS .

11 knacc

YQucaa u esivucaeHus

HaTtypasibHble U 1jesible yucia . [[puMeHeHHe NIPU3HAKOB e/ INMO-
ctu nesabix ynces, HO/JZl u HOK, octaTkoB nmo MoAyJiio, aJlropurma
EBK/IMAA /151 pellieHUA 3a/ia4 B LieJIbIX YUCJIAX .

KommniekcHble yHciaa . Anrebpanyeckas MU TPUTOHOMeTpHUYecKas
$OopMBI 3anucH KOMIJIEKCHOTO 4uc/a . ApudMeTHdyecKue olnepanuu
C KOMIIJIEKCHBIMH 4YHCIaMM . M306paxkeHUe KOMILJIEKCHBIX YMCes Ha
KOOpAWHaTHOU mJockocTH . Popmysia MyaBpa . Kopuu n-oii cremne-
HU M3 KOMILJIEKCHOrO 4ucja . [I[puMeHeHMe KOMIUIEKCHBIX 4YHCes
s penieHUst PU3NYECKUX U FeOMeTpUYecKUX 3ajad .

25



Ypasnenus u Hepagencmea

CucteMa U COBOKYNHOCTb YpaBHEHUH U HEpPaBEHCTB . PaBHOCHUJIb-
Hbl€ CUCTEMBI U CUCTEMBI-C/IE€ACTBUSA . PABHOCU/IbHBIE HEPABEHCTBA .

OT60p KOpHEN TPUTOHOMETPHUUYECKHMX YpPaBHEHHUH C IIOMOILbIO
TPUTOHOMETPHUUYECKON OKDPYXHOCTU . PelleHWe TpuUroHoMeTpHue-
CKHX HEepPaBEeHCTB .

OcHOBHble MeTOJlbl pelleHHs IOoKa3aTeJbHbIX U Jiorapudpmuye-
CKHUX HEepPaBEeHCTB .

OcHOBHble MeTO/Ibl pelleHUs HppalMOHaJbHbIX HEpPaBEHCTB

OcHOBHble METO/ibl pelleHUsl CUCTeEM M COBOKYMHOCTEH paluo-
HaJIbHBIX, UppAlMOHAJbHBIX, OKa3aTeJbHbIX U Jiorapudmuue-
CKUX YpaBHEHUH .

YpaBHeHHs], HepaBeHCTBA W CHUCTeMbl C [apaMeTpaMu

[IpyuMeHeHVe ypaBHEHUH, CUCTEM W HEPABEHCTB K pelleHHI0 Ma-
TeMaTH4YeCcKUX 3a/lad M 33/a4d M3 pas3/IMYHbIX 06J1acTell HayKu U
peasbHOM KM3HU, UHTEPIPETALUS MOJYYEHHbIX PE3yJbTaTOB .

DOynxyuu u zpaguxu

I'paduk komnosuuuu ¢yHkuui . [eomeTpuyeckre o6pasbl ypaBs-
HEHWM U HEepaBeHCTB Ha KOOPJAWHATHOW NJIOCKOCTH .

Tpuronomerpudeckue ¢QyHKIMM, HX CBOHCTBAa M rIpaduKu

'padudeckue MeTo/ bl pelleHUs] ypaBHEHUH W HepaBeHCTB. ['pa-
duyeckue MeTo bl pelleHUs 3a4ad C MapaMeTpaMH .

Hcnosb3zoBanue rpadprkoB yHKUUH A/ UcCaeL0BaHUSA NTpolLiec-
COB Y 3aBUCHMOCTEHN, KOTOpble BOSHUKAIOT NIPU pellleHrH 3a/1a4 U3
JAPYTrYX y4eOHbIX IpeMeTOB U peasbHOM >KU3HU .

Hauaaa mamemamuuecko2o aHaau3a

[IpuMeHeHMe NMPOU3BOJHOM K HcclefoBaHHI0 QYHKLUHUH Ha MOHO-
TOHHOCTb M 3KCTpeMyMbl. Haxox/eHue HauboJibliero U HauMeHb-
ulero 3HayeHUH HenpepblBHOM QYHKLMUHK Ha OTpe3Ke.

[IpyuMeHeHMe NPOWU3BOAHOM [I/I HAXOXJEHUs HaWIydllero pe-
LIeHUs] B MNPUKJIAAHBIX 33jadaX, /[AJs ONpeJieJieHUs CKOPOCTH U
YCKOpeHHs mpolecca, 3afaHHoro ¢popMyJiod UaIu rpadpuKoM .

[lepBoo6pa3Hasi, OCHOBHOE CBOMCTBO NepBOO6pa3HbIX . [lepB006-
pasHble 3JieMeHTapHbIX QYHKIUU. [IpaBuia HaxoJeHHS NMepBOO6-
pa3HbIX .

WuTerpan . 'eoMeTpuyecKUH CMBbICA HUHTerpaja . BrluucieHue
onpezeséHHOro HUHTerpasa no ¢opmyse HoloToHa — Jlel6HUIA .

[IpuMeHeHUe WHTerpaja /[AJas HaxOXKJeHHUS IJIOoIaZed IJIOCKUX
buryp 1 06'b€MOB reoOMeTPUYECKUX TeJ .

[IpuMmepnl peweHuil guddepeHIMaNbHbIX YpaBHeHUH. MareMa-
THYECKOe MOJeJMPOBaHHE peasbHbIX MPOLECCOB C MOMOLIbI0 AUG-
depeHIMaNTBbHBIX YPAaBHEHHUH .



Y4

TEMATMYECKOE M/IAHMPOBAHUE YYEBHOIO KYPCA (MO rOZJAM OBYYEHMA)

10 knacc (He meHee 140 vacos)

HasBanue
pa3jeia (TeMbl)
(xomM4ecTBO 4YacoB)

OcHOBHOE coAep>KaHHe pasjesia
(Tems1)

OcHOBHBIE BHU/bI A€ATE/IBHOCTHU 06yqalonmxca

MHO0XeCTBO
JAEeMCTBUTE/IbHBIX
quceJI.
MHOro4,/ieHsl.
PanyoHa/ibHbIE
ypaBHeHUs

U HepaBeHCTBa.
CucremMsl
JIMHEHHBbIX
ypaBHeHMH

(28 4)

MHoOKeCTBO, onepanyuy Haj, MHO-
»)KecTBaMM U WX CBoMcTBa. /lua-
rpaMmmbl Jitsiepa — BenHa . [lpu-
MeHEHHE  TeOPETHUKO-MHOXKeCT-
BEHHOTO amnmnapara JJjis pelleHUs
3ajad .

PanunoHasibHble yuncaa . OGbIKHO-
BEHHble U [JleCATHYHbIEe Jpo6H,
MPOLIEHThI, 6ECKOHEYHbIE MEePUOo-
audeckue fgpo6u. [lpuMeHenue
Apo6el ¥ MPOIEHTOB [Jis pelle-
HUSI NPUKJIAJHBIX 33/Jad .
JlericTBuTe/ibHBIE yKcia. Pamuo-
Ha/lbHble U HppanUOHaJIbHbIE
yucia . ApudmMeTndeckue omnepa-
LIUK C JAeWCTBUTEJbHBIMH YHC/IA-
MU. Moayab [eHWCTBUTENbHOIO
4Yucia U ero cBoicrra. [Ipubiau-
>KEHHbIe BBIYMCJIEHUS, MpaBUJa
OKPYTJIeHHs], TPUKHUJIKA U OLleH-
Ka pe3y/JbTaTa BbIYUCIEHUH .
OCHOBHBIE METO/bI PeLIeHus Iie-
JIBIX ¥ IPOOHO-paAlOHABHBIX

Hcnosb30BaTh TeOpeTHKO-MHOXKECTBEHHBIM — ammapar
AJid OMMHUCAaHUA X0Ja pellieHUd MaTeMaTHU4YeCKUX 3a/ay,
a TaKXXe peaIbHbIX MPOLecCoB U ABJIEHUH .
OnepupoBaTh NOHATHUAMM: palOHaJbHOE YUCJ0, Gec-
KOHeYHasl nepuojuyeckass Apobb, MPOLEHThI; UPpPAIHUO-
HaJIbHOE W JeUCTBUTEJNbHOE YUCJI0; MOAYJb JeHCTBU-
TeJIbHOT'0 YMCJ1a; UCHOJIb30BaTh 3TH MOHATUA NPU NPO-
BeJleHUU paCCy>KJeHUH M JloKa3aTe/bCTB, NPHUMEHATH
Jpo6H U NPOLEHTHI JJIf pellleHUs NPUKJIAJHbIX 33/a4 U3
pasJIMYHBIX OTpacjeld 3HaHUW M peaJbHON KU3HMU .
Hcnosib3oBaTh NpUOGIMKEHHBIE BbIYHCJIEHUS, NpPaBUJIa
OKpYTJIeHUH, IPUKUJKY U OLIeHKY pe3yJibTaTa BbIYUCIe-
HUM .

IIpyMeHATh pas3/MyHble METOJbl PellleHHUs paljhOoHa/Ib-
HBIX U POGHO-PalMOHAIbHbBIX YPABHEHUH; a TAKXKe Me-
TOJi UHTEPBAJIOB /I pelleHHUs] HepaBEHCTB .
OnepupoBaTh NOHATUAMM MHOTOYJIEH OT OJHOH mepe-
MEHHOH, ero KOpHH; NPUMEHATDh JieJleHue MHOro4ieHa
Ha MHOTOYJIEH C OCTaTKOM, TeopeMy bedy u Teopemy
Buera mns pemleHust 3ajad .

OnepupoBaTh NOHATUAMU: CUCTeMA JIMHEHNHBIX ypaBHe-
HUM, MaTpuULa, ONpejesuTeJ]b MAaTPUILBI .




8¢

IIpooonsicenue

HasBanue
pa3jea (TeMbl)
(xo1M4ecTBO YacoB)

OcHOBHOE coAep>KaHHe pasjesia
(Tems1)

OCHOBHbIE BU/BbI JeATE/bHOCTH 00YYaIOIUXCs

ypaBHEHUH U HepaBeHCTB . MHO-
rodsieHbl OT OJJHON MepeMeHHOH .
JlejleHMe MHOroueHa Ha MHO-
roujeH c octaTkoM . Teopema
Be3sy . MHorousieHbl C LieJbIMHU
ko3adpounuentamu . Teopema Bu-
eTa.

Pemlenne  cucteM  JIMHEHHBIX
ypaBHeHUH . MaTpuua cHCTeMbl
JIMHEHHbIX ypaBHeHUH . Omnpefe-
JIUTeJIb MaTpulibl 2x2, ero reo-
MEeTPUYECKHH CMBICA U CBOU-
CTBa; BBbIUMCJIIEHHE ero 3Haye-
HUsA; NpUMeHeHUe oIpeJesnTess
JUIl pelleHUs CHUCTeMbl JIMHEeH-
HbIX ypaBHeHUH . PemeHue npu-
KJaJHbIX 3aZla4 C IOMOIIbIO CH-
CTeMbl JINHENHBIX ypaBHEHUH

Hcnoib30BaTh CBOWCTBA ONpeJle/IuTesss 2 x 2 JiJis Bbl-
YUCJEHUSl €ero 3HaueHUs, NPUMEHATb OlpeeuTeNn
OJIsl pellleHUs] CUCTEMbl JUHEWHbIX YpPaBHEHHUMU .
MogesMpoBaTh peajibHble CUTyallUH C IOMOIIbIO CUCTe-
Mbl JIMHEWHBIX YpaBHEHHH, McCcCIeA0BaTh MOCTPOEHHbIE
MO/IEJIU C TIOMOIIbI0 MaTPHI, U OoNpejesuTeseld, UHTEP-
NpeTUPOBATh 10JyYeHHbINA pe3yJbTaT

dyHKIUU

U rpaduku.
CreneHHas
bynkuua

C LeJIbIM
nokasareJieM
(12 y)

OyHKIUA, Crnoco6bl  3aJaHUA
dyuknuu . BsaumMHO o6paTHBbIE
dynknuu . Kommnosunuss ¢yHK-

uui . ['paduxk PyHknum . die-
MeHTapHble npeo6pa3oBaHUs
rpapuKoB QYHKIHH .

OnepupoBaTh NOHATUAMM: QYHKIHUs, CIOCOOBI 3aaHUS
JyHKIMY; B3aMMHO OOpaTHble GYHKLIHWH, KOMIIO3UIUS
dynknuit, rpadpuk PyHKIUHM, 06JACThb ONpeJeIeHUsT U
MHOXXECTBO 3Ha4eHUH OYHKUWU, HYyJIH GYHKIUH, Npo-
MEeXYTKH 3HAKOIOCTOSIHCTBA; JIMHEHHas, KBaJpaTH4-
Hasl, IPOGHO-JIMHeHasi U CTelneHHasd QYHKLMH .




6¢

O6s1acTh onpejesieHUsI 1 MHOXe-
CTBO 3HaueHUM PyHkuuu . Hynu
dynkuun . [IpoMexxyTKu 3HaAKO-
IIOCTOAHCTBA . YETHbIE U HEYET-
Hble ¢yHKUMHU . [leproguueckue
dynkuun . IIpoMexXyTKU MOHO-
TOHHOCTH QYHKIMM . Makcumy-
Mbl U MHHUMYMBbI QYHKIHHU
Haub6osibiiee Y HauMeHblllee
3HaueHUe (QYHKIHUU Ha IMpoMe-
XKy TKe .

JluHeliHas, KBaJpaTH4Has U
Jpo6HO-MHelHass  QYHKIUU
JjeMeHTapHoOe HCCle0BaHUe U
MoCcTpoeHHe TIpadUKOB  3ITHUX
GyHKIUH .

CreneHb C Ie/IbIM MOKa3aTeJeM .
bunom HeroTOHa.

CreneHHasdA JyHKUMUA C HATy-
paJIbHbIM M lLieJIbIM I0Ka3saTe-
nem. Eé cBoiicTBa u rpaduk

BbINOIHATE 3/leMeHTapHble Npeo6pa3oBaHus rpadUKOB
GyHKUMHT .

3HaTh U yMeThb AOKa3bIBaTh YETHOCTb WJIU HEYETHOCTb
JyHKIIMY, TepUOAUYHOCTb PYHKI UM, HAXOAUTb IpoMe-
)KYTKM MOHOTOHHOCTH (YHKIHUM, MaKCUMyMbl U MHHU-
MyMbl QYHKIMH, Haubo/iblllee U HaUMeHblllee 3HAYeHHe
JyHKIIMY Ha MPOMEXYTKe .

dopmy/IMpoBaTh U WIIOCTPUPOBATh rpadudecKu CBOU-
CTBa JIMHEMHOW, KBaZpaTUYHOM, JpoOHO-JIMHEHHOM U
CcTeneHHON QYHKIUH .

Beipaxkath popMysiaMH 3aBHCHMOCTHU MeXJy BeJHUYU-
HaMHU .

3HaTh ompejesieHHe M CBOMCTBA CTENeHU C IeJibIM Mo-
KasaTeJsieM; MOJXOAsAIyI0 GopMy 3amUCH [JeHCTBUTEb-
HBIX 4YMCeJl JUIA pelleHHUs NPaKTHYeCKUX 3aZad U Ipej-
CTaBJIEHUS JaHHBIX

Apudmernueckuit
KOpeHb n-oi
CTeleHU.
WppanuoHa/ibHbIE
ypaBHEHM

(18 v)

ApudmMeTHuecKuil KOpeHb HATY-
pasibHOM CTENeHU U ero CBOM-
cTBa.

[Ipeo6pa3oBaHUsA YHUCIOBBIX BbI-
paKeHUH, cojeprKallluX CTelNeHH
U KOPHH .

WppauvoHaibHble ypaBHEHUS
OcHOBHbIE METO/Ibl pELIeHUs Up-
palMOHAJIBHBIX YPAaBHEHUH .

®opMy/IMPOBaTh, 3alIUCLIBATh B CUMBOJINYEeCKOH dop-
Me U HCIO0JIb30BaTb CBOMCTBA KOpPHSA N-OH CTeNeHU AJIs
npeo6pa30BaHUsl BbIPAKEHUH .

HaxoauTh pelieHMs UppalloOHaJbHbIX YPaBHEHUH C IT0-
MOIL[bI0 PABHOCHJIBHBIX IEPEXOJO0B WM OCYLIeCTBJIsS
MIPOBEPKY KOPHEH .

Ctpouthb rpaduk GyHKIHMU KOPHS N-OM CTeleHH Kak 006-
paTHOU Ay QYHKLUMH CTENEHU C HaTypaslbHBIM NOKasa-
TeJieM
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HasBanue
pa3jea (TeMbl)
(xo1M4ecTBO YacoB)

OcHOBHOE coAep>KaHHe pasjesia
(Tems1)

OCHOBHbIE BU/BbI JeATE/bHOCTH 00YYaIOIUXCs

PaBHOCU/IBHBIE TlepeXxojbl B pe-
LIeHUU HPPaLMOHA/IbHBIX YypaB-
HEHUH .

CBoiicTBa M rpaduk KopHs N-o
CTeleHU Kak QYHKIUMU 06paTHOH
CTelleHW C HaTypaJbHbIM IOKa-
3aresieM

Ilokasare/ibHasA CreneHb C palMOHAJBHBIM IOKa- dopmyMpoBaTh onpeje/ieHUe CTelleHHW C pallMOoHaJlb-
byHKI YA, 3aTesieM U e€ CBOWCTBA. HBIM TOKa3aTeJIeM .
Iloka3arebHbIE [lokazaTenpbHasts  ¢GyHKUUsA, eé BbINOJHATH Npeo6pa3oBaHUsI YUCIOBBIX BbIpAXKEHUH,
ypPaBHEHUA cBoiicTBa M rpaduk . HMcrnosbso- co/lepKallliX CTeNeHU C palMOHa/IbHBIM NOKasaTeJseM .
(10 4) BaHMe Trpaduka QPYHKUUH [ Hcnosib3oBaTh BUPPOBbIE PeCypchbl [ MOCTPOEHUS
pelleHHUs YpaBHEHUH . rpadprka mnokasaTeJbHONH QYHKIMM M H3yyeHHUs eé
[lokasaTesbHble ypaBHeHus . Oc- CBOJCTB.
HOBHbI€ MeTO/ibl pelleHHs IoKa- HaxoauTh pemieHus nokasaTesbHbIX YPaBHEHUH
3aTeJIbHbIX ypaBHEHUH
Jlorapudmuue- Jlorapudm vucna . CBo¥icTBa Jio- JlaBaTh ompejesieHue siorapudma YHCIa; AECATUIHOTO
ckasg QyHKuus. rapudma . JlecATHU4YHBIE U HATY- M HaTypaJIbHOIO Jiorapudma .
Jlorapudmuue- pasnbHbIe yiorapudmel . [Ipeobpa- Hcnosib30BaTh cBo¥CTBA JiorapudMoB A1 mpeobpas3osa-

CKHe ypaBHEHMS
(18 u)

30BaHUE BBIPAXXEHUH, cojeprka-
LIUX JIOTapUDMBI .
Jlorapudmudeckass GyHKIUA, eé
cBoiicTBa ¥ rpaduk . Ucnosnb3o-
BaHHe Trpaduka OGYHKOUU A5
pelleHHs] ypaBHEHUH .

HUsI JIoTapUPMUYECKHUX BbIpAXKEHHUH .

Ctpouthb rpaduk siorapudpmMudeckodl GyHKIMM Kak 06-
paTHOU K NOKa3aTeJbHOH M HCNOJIb30BaTh CBOMCTBA JIO-
rapuomMuyeckoil GyHKIUU AJIsl pelleHUs 3ajad .
HaxoauThb pelleHUs JOorapuMUYECKUX YpaBHEHHH C
NOMOIIbI0 PABHOCHJIBHBIX MEPEXOJI0B MJIU OCYILECTBIIss
POBEPKY KOpHEeH
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JlorapudMuueckue ypaBHeHHUS
OcHOBHBbIE MeTO/ibl pelleHHUs Jo-
rapudMuUyecKUX ypaBHeHUH
PaBHOCHU/IbHBIE Tlepexo/ibl B pe-
LIeHUX JiorapuPMHUUECKUX ypaB-
HeHUH

Tpl/II‘OHOMeTpl/I‘l e-
CKHE€ BbIpAXEHHUA
U YypaBHEHHUA

CHHYC, KOCHUHYC, TaHI'€HC U KO-
TAaHTeHC YUCJIOBOTO apryMeHTa .
ApKcHHYC, apKKOCUHYC U ap-

JaBaTh ompejeseHUsl CHHyca, KOCHHyCa, TaHTeHca H
KOTaHreHCa YMCI0BOrO apryMeHTa; a TakKXKe apKCHHYyCa,
apKKOCHHYCa M apKTaHTeHCa 4Yucja .

(22 9) KTaHT'€HC YMCJI0BOr0 apryMeHTa . I[IpuMeHSATh OCHOBHble TPUTOHOMeTpUYeckHe GOpPMYJIbl
TpuroHoMmeTpuyeckas OKpYX- JUIsT TIpeo6pa3oBaHUsl TPUTOHOMETPHUUECKUX BbIpaKe-
HOCTb, Oolpe/ieJleHue TPUTOHOMe- HUM .
TpUYEeCKUX QYHKIUHM YHCI0BOrO IlpuMeHATh OpMyJIBI TPUTOHOMETPHUHU [JIsI pelleHUs
apryMeHTa. OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX ypaBHEHUH
OcHOBHble TPUTOHOMETpHUYECKHEe
dopmybI. [Ipeo6pasoBaHue
TPUIOHOMETPUYECKUX  BbIpaKe-
HUM . Pemenuwe TpuroHomertpu-
YeCKUX ypaBHEeHUH
IlocnegoBareb- [locsie10BaTEIBHOCTH,  CIIOCOOBI OnepupoBaTh NOHATUAMM: [10CJI€L0BATENbHOCTD, CIIOCO-
HOCTH 3aJlaHusl MOCJel0BATEeJbHOCTEH . O6bl 3a/laHUs I0CJeJ0BaTEeJIbHOCTEH; MOHOTOHHbIE U
U IPOrpeccum MeTos, MaTeMaTH4YeCKOH HHAYK- OrpaHHYeHHbIe N0C/Ie0BaTeJbHOCTH; MCCAeA0BaThb IIO0-
(10 9) LMY . MOHOTOHHBIE U OTPAHUYEH- C/lefloBaTeJbHOCTH Ha MOHOTOHHOCTb M OTpPaHUYEH-

Hble N0Cc/1e0BaTeJbHOCTH . McTo-
pyus aHaju3a GECKOHEeYHO Ma-
JIBIX .

ApudmeTudeckas U TeoMeTpHU-
yeckasi NMPOrpeccud .

HOCTb .
INosyyaTs npeacTaBJaeHUe 06 OCHOBHBIX H/lesIX aHA/IU3a
6GECKOHEYHO MaJIbIX .

JlaBaTh onpejesieHHe apudMeTHUIECKOH U reoMeTpHUde-
CKOW HpOTPECCHH .




€

IIpooonsicenue

HasBanue
pa3jea (TeMbl)
(xo1M4ecTBO YacoB)

OcHOBHOE coAep>KaHHe pasjesia
(Tems1)

OCHOBHbIE BU/BbI JeATE/bHOCTH 00YYaIOIUXCs

BeckoHe4YHO yObIBawIlas reome-
Tpuyeckasg nporpeccus . Cymma
6eCKOHEeYHO YObIBawlel reome-
TpUUecKoH nporpeccuu . JIuHew-
HbIHA M 9KCMOHEHI[UAJbHbBIN POCT .
Yucso e.

dopMyJia CJI0KHBIX TPOLEHTOB .
HMcnosb3oBaHWe MpPOTPeccUd [
pellleHUs] peasbHbIX 3a/a4 MPHU-
KJIa/IHOTO XapaKTepa

Jloka3bIBaTh CBOMCTBa apUPMETHUYECKON U reoMeTpHUue-
CKOM NpOTPeccHH, HaXOJWUTb CyMMY YJIEHOB IpOrpec-
CHM, a TaKKe CyYMMy 4/JeHOB 6eCKOHeYHO yObIBalollei
reoMeTpUYeCKON MPOTPECCHH .

Hcnosib30BaTh MNpOrpeccuy AJisd pelleHdsa 3ajad Npu-
KJIaJTHOTO XapakTep .

IpuMeHATb GOPMYJy CJIOXKHBIX MPOLEHTOB JJIs pellle-
HUsI 3a/ja4 U3 peaJIbHON MPaKTHKU

HenpepsiBHBIE
dyHKIUN.
IIpousBogHasn
(20 4)

HenpepbiBHble GYHKLUMH M HUX
CBOMCTBA Touka paspsbiBa
AcumnToThl rpadukoB  YHK-
uui. CBoiicTBa QYHKIUH Hempe-
PBIBHBIX Ha oTpe3ke . MeToJ, MH-
TepBaJIOB JJI1 pelleHUs Hepa-
BeHCTB . [IpuMeHeHHe CBOUCTB
HeNnpepbIBHBIX  QYHKUMH [
pelieHHs 3a4ad .

[lepBassi 1 BTOpas IPOU3BOJHbIE
dyHkuuu . OnpejesieHue, reome-

TpUYECKUH u dusnueckuit
CMBICJI TPOU3BOJHOW . YpaBHe-
HME KacaTeJbHOH K rpaduky

byHKIMU .

OnepupoBaTh NOHATHAMHU: QYHKIMA HelpepbiBHAs Ha
OoTpe3Ke, TOUYKA paspbiBa QYHKIUH, aCUMITOTa rpaduka
byHKIUY .

I[IpuMeHSATH CBONCTBAa HeNpepbIBHbIX QYHKIMH [Js pe-
IIeHUs 3ajad .

OnepupoBaTh NOHATUAMM: IlepBasd U BTOpasd NPOU3BO-
JHble QYHKIMW; NOHMMaTbh QU3UYECKHH M reomMeTpuye-
CKUM CMBIC/I NPOU3BOJHOM; 3alMChbIBAaTh ypaBHEHHE Ka-
caTeJIbHOM .

BBIYMCIATD NPOU3BOJAHBIE CyMMBbI, IPOU3BEJEHMS, 4YacT-
HOTO U CJIOKHOW QYHKIUH .

H3yyaTh npou3BO/HBbIE 3JIeMEHTAPHBIX QYHKLIMH .
Hcnosb30oBaTh reoMeTpUueCcKUd U PU3UIECKUH CMBICIT
NPOM3BOJHOH /ISl pelleHUs 3aa4
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[Ipon3sBoJHbIe 3JleMeHTapHbIX
dynkuuit . IlpousBosHass cym-
Mbl, IPOU3BEeAEeHUs], YaCTHOTO U
KOMIO3UIINH QYyHKIUN

I[TloBTOpEHUE,
0000IIEHHE,
cHCTeMaTH3anMs
3HAHUM

2z

OCHOBHbBIE MMOHATHS Kypca aJire-
Opbl U HayaJl MaTeMaTHYEeCKOTO
aHasiu3a 10 ksacca, 060611eHue
U cCMCTeMaTHU3alys 3HaHUH

HpHMEHﬂTb OCHOBHbIE IIOHATHUA KypCa aj'[l"e6pbl W HavdaJl
MaTeMaTH4Y€eCKOro aHa/iu3da [Jid pelleHud 3aaa4 U3 pe-
aJIbHOU KU3HU U APYTrUxX HIKOJIbHBIX NIpeaAMeTOB

11 knacc (He mMeHee

140 vacos)

HasBanue
pasaena (TeMbl)
(xomM4ecTBO 4YacoB)

OCHOBHOe cojep:KaHue pasjesa
(Temb1)

OcHOBHbIE BU/bI AeATeJTbHOCTU o6yqaloumxca

HccnepoBaHue
byHKu i

C IIOMOIIBI0
NPOU3BOJHOM
(24 4)

[IpuMeHeHHe NPOM3BOLAHOU K HC-
c/eloBaHHI0 GYHKLIMH Ha MOHO-
TOHHOCTb M 3KCTpeMyMbl. Ha-
XOXKJeHHe HauboJblIero U Hau-
MEeHbLIETro 3HAYEHUs
HenpepbIBHOM QYHKLMM Ha OT-
peske .

[lppuMeHeHre NpPOU3BOJAHOMN i
HaXOX/IeHHs HauJIy4llIero pele-
HUS B IPHUKJAJHBIX 3aJayax,
JUISl omlpeJieJIeHUsI CKOPOCTH U
YCKOPEHHUs NPoliecca, 3a/laHHOTO
dopmysoil WM rpaduKoM .

CTpouTh rpaduK KOMIO3UIHUU (PYHKLUUH C MOMOIIBIO
3JIeMEHTApPHOTO MCCJIelOBAaHUA U CBOWCTB KOMITO3ULIMH .
CTpouTh reoMeTpuueckue ob6pasbl ypaBHEHUH U Hepa-
BEHCTB Ha KOOPJIMHATHOM IJIOCKOCTH .

Hcnosib30BaTh NPOW3BOJHYIO [JIS HUCCAe0BaHUA QYHK-
MY Ha MOHOTOHHOCTb M 3KCTPEMyMbl; HAXOJAMUTb HaU-
GoJiblllee U HaMMeHblllee 3Ha4eHUsA QYHKIMN HeNpepbIB-
HOHM Ha OTpe3Ke; CTPOUTb rpaduku GyHKIHUH HAa OCHOBa-
HUU NIPOBEEHHOIO MCC/IeOBAHUA .

Hcnosib30BaTh NPOU3BOHYIO JJIS HAXOXKJEHUSA HAWIy4-
LIero pelleHrs B NPUKJ/IAJHBIX, B TOM YHCJ€e COLMAIbHO-
9KOHOMMYECKHX, 33/a4ax, AJs oNpeJieJeHUsA CKOPOCTHU
Y YCKOpPEHHUs Ipoliecca, 3a[aHHoro GopMyJI0i Uiu rpa-
dukom.
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IIpooonsicenue

HasBanue
pa3jea (TeMbl)
(xo1M4ecTBO YacoB)

OcHOBHOE coAep>KaHHe pasjesia
(Tems1)

OCHOBHbIE BU/BbI JeATE/bHOCTH 00YYaIOIUXCs

Komnosunusa ¢yHkuuit . leome-
TpUueckre obpasbl ypaBHEHUH U
HepaBeHCTB Ha KOOp/JMHATHOU
IJIOCKOCTH

HOJIy‘laT]: npeacraBJI€HUE O IpDpUMEHEHU N HpOHBBOAHOﬁ
B Pa3JIMYHBIX OTpaC/IAX 3HaHUH

IlepBooGpa3Hasn
U UHTErpas
(12 v)

[lepBooGpasHasi, OCHOBHOE CBOM-
CTBO IepBO06pasHbIX . [lepB006-
pa3Hble 3JIeMeHTapHbIX QYHK-

uuit . [lpaBuia HaxoXJeHUS
NepBOOGPA3HBIX .
Huarterpan . Teomerpuyeckuit

CMBICJI MHTerpasa . BbluncieHue
onpeJieJIEHHOrO HHTerpaja Io
dopmyne HproTona — Jleii6-
HUILIA.

[IpuMeHeHHe UHTerpaja JJjs Ha-
XOKJEHUS IUIOIAJed IJIOCKUX
duryp u o6bEMOB reomMerpuue-
CKHUX TeJl.

[Ipumepsl pemeHuit auddepen-
LMaJIbHBIX ypaBHeHUH. MareMa-
THYeCKoe MOJleJIMpOBaHHe pe-
aJIbHBIX MPOILECCOB C MOMOIbIO
auddepeHIHATBHBIX ypaBHe-
HUH

OnepupoBaTh NOHATHUSAMM: [IepBoO6Gpa3Hasi U Ompefe-
JIEHHBIA WHTerpas . HaxoauTh nepBoo6pa3Hble 3j1€MeH-
TapHbIX QYHKIUN U BBIYUCIATH UHTerpas no dopmyJe
HbioToHa — JleliGHUIA .

Haxoauths miomaau IMJIOCKUX GUTYp U OOGBEMBI Tesa C
IIOMOIIbIO ONpesieIEHHOTO MHTEerpasa .

3HAKOMHUTBCSI C MaTeMaTHYeCKHUM MOJIeJIMPOBAaHUEM Ha
npuMepe auddepeHUATbHBIX YPaBHEHUH .

Iosiy4yaTh npejcTaB/JieHUe O 3Ha4eHU! BBeJI€HUs ITOHS-
THs UHTEerpasia B pa3BUTHH MaTEMaTHKU
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I'paduxu Tpuro-

TpuroHoMmeTrpuyeckue GYHKIHUH,

Hcnonb3oBatk LMPPOBBIE pecypchl [Jis NOCTPOEHUs

HOMeTpPHUYeCKUX HUX CBOMCTBA U rpaduKH . rpadpuKOB TPUTOHOMETPUUYECKUX QYHKLMUM U H3ydeHUs
ynkuuii. Tpuro- OT6op KOpHEH TpUroOHOMeTpHYe- HX CBOMCTB.
HOMeTpHuYecKue CKHUX ypaBHEHUH C TIOMOIIbIO PemaTh TpUroHOMeTpHUYeCKHEe YpaBHEHHS W OCYLIecT-
HepaBeHCTBa TPUTOHOMETPHUYECKON OKPY>KHO- BJIAAITb OTOOpP KOpHEH C MOMOIbI0 TPUTOHOMETPUUECKOH
(16 9) CTH. OKpY>KHOCTH .
PelleHre TpUrOHOMETPHUYECKUX IlpumeHATh QoOpMyJsbI TPUTOHOMETPUHU [Js1 pelleHUs
HepaBeHCTB OCHOBHBIX THUIOB TPUTOHOMETPUYECKHX HepaBeHCTB.
Hcnonb3oBaTth BUPpoBbIe Pecypchl s MOCTPOEHUS U
vccaeloBaHus rpaduKoB GyHKIUN
HppanuoHasib- OcHOBHBbIE MeTO/ibl pelleHHUs Io- I[IpuMeHATH CBolicTBa NoOKa3aTesJbHOW U Jjiorapudmuye-

Hble, MOKa3aTeJIb-
Hble U jJorapud-

KasaTeJbHBIX M Jorapupmuye-
CKUX HEpaBeHCTB.

CKOM QYHKIMH K pelleHUI0 MOoKa3aTeJbHbIX U Jiorapud-
MHYEeCKHX HEpPaBeHCTB.

MHYecKue OcHOBHbIe MeTO/ibl pellleHUs Up- 060CcHOBaTh PaBHOCUJIBHOCTb I€PEXOJIOB .

HepaBeHCTBa palMOHAJIBHBIX HEPABEHCTB . PemaTh MppauMvoHa/bHble U KOMOMHMPOBaHHbIE Hepa-

(24 4) ['padryeckue MeTOAbl pelIeHUSA BEHCTBa, C [IOMOIIbI0 PAaBHOCUJIBHBIX I€PEX0/I0B .
HppaLMOHaIbHBIX, IOKa3aTesb- Hcnosib3oBaTh rpadryeckye MeTO/bl U CBOMCTBA BXO/-
HbIX W JiorapuPMHUYECKUX ypaB- IIMX B YpaBHeHHe WM HepaBeHCTBO QYyHKLUUH AJd pe-
HEHUH U HepaBeHCTB LIeHUA 33a49H1

KomMiuiekcHble KomrmuiekcHble yncia . Anre6pa- OnepupoBaTh NOHATUAMM: KOMIJIEKCHOE YUCJI0 U MHO-

4ucaa h4yecKkass U TPUTOHOMeTpHYecKast »)KeCTBO KOMILJIEKCHBIX 4HCeJ .

(10 4) dopMbl 3anmMCH  KOMIIJIEKCHOTO IIpeacTaB/IATE KOMIIEKCHbIE YMCJIA B ajJre6panyeckoi

4yycsa.
ApudmeTudeckre omnepanuyd C
KOMIJIEKCHBIMU YHCJIAMH .
N306pakeHHe KOMIIJIEKCHBIX 4H-
ceJl Ha KOOpPJMHATHOH IIJIOCKO-
CTH.

U TpUroHOMeTpudecKod ¢popme . BbImoJIHATH apudmeTH-
YyecKHe OMepalnyuy C HUMHU .

H306paxkaTh KOMIUIEKCHbIEe 4YHCJA Ha KOOpPJAWHATHOH
IIJIOCKOCTH .

IIpuMeHaTs Gopmysy MyaBpa M noJiyyaTb HpejcTaBJlie-
HUE O KOPHSAX N-OM CTeNeHW U3 KOMILJIEKCHOI'O 4HCJa .
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HasBanue
pa3jea (TeMbl)
(xo1M4ecTBO YacoB)

OcHOBHOE coAep>KaHHe pasjesia
(Tems1)

OCHOBHbIE BU/BbI JeATE/bHOCTH 00YYaIOIUXCs

®opmysia MyaBpa . KopHu n-oit
CTeNeHU U3 KOMIIJIEKCHOI'O YMC-
Ja.

HpI/IMeHeHI/Ie KOMIIJIEKCHbBIX YU -
ceJs1 15 pellieHUs] PU3UYECKUX U
reoMeTpU4YecKUX 3aa4

3HAKOMHUTBCA C MpUMeEpaMU MPUMEHEHHUsI KOMILIEKC-
HBbIX YMCeJ /Il pellleHUs] TeOMEeTPUYECKUX WU Qpusnde-
CKHX 3a/1a4

HarypanbHble u
neJsible Yuc/aa
(10 v)

HaTypa/ibHble U Liesible 4MC/IA .
[I[pyuMeHeHUe NPU3HAKOB JeJu-
MoOCTU ueJsibix 4uces, HOJl u
HOK, ocraTkoB no mMoAyJsito, aj-
roputMa EBkinja 14 peleHus
3a/1a4 B LieJIbIX YHCIax

OnepupoBaTh NOHATHUAMM: HaTypa/IbHOE U 1eJI0e YUCJIO,
MHO>XECTBO HaTYpPa/IbHbIX U ILeJIbIX YHCes .
Hcnosib30BaTh NPHU3HAKH JIEJIMMOCTH IeJIbIX YHCe;
octatku no moaysawo; HOJl n HOK HaTypasibHBIX 4duces;
asroput™M EBkIMZa Aa peleHusa 3ajad.

3anMceIBaTh HaTypasibHble YHC/IA B Pas3/IMYHbIX I03U-
LJMOHHBIX CHCTeMaX CYHCJIeHUs

CucreMbl panuo-
Ha/IbHBIX, Hppa-
IIMOHAJ/JIBHBIX IO-
KasaTeJIbHbIX H
Jorapyu MUY ecKux
ypaBHeHMt

(12 v)

CucteMa U COBOKYNHOCTb YpaB-
HEHUH .

PaBHOCU/IbHBIE CHCTEMBI W CHU-
CTeMbI-CJIe[CTBUS .

OCHOBHBIE METO/bI PeLlIeHUs CH-
CTeM U COBOKYIHOCTeH pamuo-
HaJIbHBIX, UppanoHaJIbHbIX,
NMOKa3aTeJbHbIX U JIOTapUPMU-
YeCKUX YpaBHEHUH .
[[puMeHeHUEe ypaBHEHUH, CHU-
CTeM U HEpPABEHCTB K PelleHUI0

OnepupoBaTh NOHATHAMHU: CUCTEMA M COBOKYIIHOCTb
ypaBHEHUH U HEPaBEHCTB; pelleHHe CUCTeMbl WU COBO-
KYIIHOCTH; PaBHOCHJIbHbIE CHUCTEMBI U CHCTEMBbI-CIe[-
CTBUA .

HaxoauTp pellleHUs CUCTEM U COBOKYIMHOCTEH LiesbIX
palMOHabHBIX, UPPALMOHAJIbHBIX, MOKa3aTeJbHbIX U
JorapudMUYECKUX ypaBHEHUH U HepPaBEHCTB.
I[IpyMeHATh CcHUCTEMbl YpaBHEHHH K pelIeHHI0 TeKCTO-
BBbIX 33Jla4 M3 pas/IMYHBIX 06/1acTell 3HAaHUH U peasbHOU
’)KU3HYU; MHTEPNPeTUPOBaTh I0JIyYeHHbIE PelleHus .
Hcnosb3oBaTh nudpoBbie pecypcbl
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MaTeMaTH4YeCKUX 3ajad U 3ajad
U3 pas/IMYHbIX o6JsacTel HayKH
U peasbHOM >XU3HH, HUHTepIpe-
TalUsl MOJIyYeHHBIX pe3yJbTaTOB

3agauyu
C mapaMmeTpaMu
(16 1)

PaloHa/IbHblE,  HUppalMOHaJb-
Hble, IIOKa3aTeJbHble, JIOTapUd-
MHUYeCKHe UM TPUTOHOMeTpHUYe-
CKHe YpaBHEHHs], HEpaBEHCTBAa U
CHUCTEMbI C apaMeTpaMH .
[loctpoeHnune u ucciaeJoBaHUeE
MaTeMaTUYeCKUX MoJjesel pe-
AJIbHBIX chyaum‘/’I C IoMOLbIO
ypaBHEHUH, CHUCTEM YpaBHEHHH
Y HEepaBeHCTB C MapaMeTpaMH

BbIGMpAaTh CIoco6 pelieHns paluoHalbHbIX, UpPaIHo-
HaJIbHBIX, I0KA3aTeJNbHBIX, JOTapUPMUIECKHUX U TPUTO-
HOMETpPUYECKHUX YpPAaBHEHMH M HEPABEHCTB, COJEPKAIMX
MOJYJIM U MapaMeTphl .

IlpuMeHATh rpaduyeckre U aHaJIUTHUYECKHE METO/bl
JIJIs1 pellleHUs1 ypaBHEHUH M HepaBEHCTB C IapaMeTpaMy,
a Takxke HcciaefoBaHMe GYHKUMN MeToJaMH MaTeMaTHu-
YeCKOT0 aHaJIu3a .

CTpouTh M McCJef0BaTh MaTeMaTU4YeCcKHe MoJiesid pe-
QJIBHBIX CUTyalLMUH C MOMOIIbI0O YpaBHEHHH, HEPABEHCTB
Y CUCTEM C TapaMeTpaMHU

IloBTOpPEHME,
06006I11eHue,
cucTeMaTH3anus
3HaAHUH

(16 v)

OcHOBHble TOHATHA W METO/AbI
Kypca, 060611eHHe U CUCTEMATH-
3ays 3HaHUHU

Mopae/iMpoBaTh peasibHble CUTYallUH Ha A3bIKe ajare6phl,
COCTaBJIATh BbIPa)KeHUs, ypaBHEHMs, HEpaBEHCTBA U UX
CHUCTeMBI II0 YCJIOBUIO 3aJja4d, MCCJIeJ0BaTh OCTPOEH-
Hble MOJIeJIM C UCIOJIb30BaHWEM alnapara ajarebpbl, MH-
TepnpeTHpPOBaTh NOJIyYeHHbIH pe3ysbTaT .
IIpyMeHATh QYHKUMMU AJ1 MOJEJMPOBAHUA U HCCIE/0-
BaHHUS peasIbHbIX HMPOIECCOB .

PemaTh npuk/iajHble 3aJja4d, B TOM 4HCJI€ COLMAIBHO-
3KOHOMHMYECKOTr0 M (U3MYECKOro XapaKTepa, CpeJCcTBa-
MM aJre6pbl U MaTeMaTUYEeCKOTO aHa/IN3a




PABOYASA NPOrPAMMA YYEBHOI'O KYPCA
«FEOMETPUA»

LIE/I U3YHEHWMA YHEBHOT O KYPCA

F'eoMmeTpus sIBJsSIETCS OAHUM W3 6a30BbIX KypCOB Ha yPOBHE Cpe/i-
Hero o6iiero o6pa3oBaHHs, TaK KakK obecrneyruBaeT BO3MOXXHOCTb
U3y4YeHUss JUCUUIJIMH eCTeCTBEHHOHAY4YHOW HaNpaBJEeHHOCTU U
NpeAMeTOB T'YMaHUTAPHOro HHUKJA. [[0CKOJIBKY JIOTUYeCcKOoe MbIIII-
JieHue, popMUpyeMoe NMPH HU3YYEHHUH OOYUAUUMHUCH MOHSITHUHUHBIX
OCHOB reOMeTpHH, NPU Jl0Ka3aTeJbCTBE TEOPEM U IOCTPOEHUU Iie-
MOYKU JIOTUYECKUX YTBEPKJEHUU IpPU PELIeHUH TIeOMeTPHUUYECKUX
337la4y, YMEHHUEe BbIJBUTATh W OMNPOBepraThb THIOTE3bl HENOCpes-
CTBEHHO MCIIOJIb3YIOTCA NMPU pelleHUU 33Ja4 eCTeCTBEHHOHAYYHOro
IIMKJIA, B YaCTHOCTU U3UYECKUX 33/ad.

llenb ocBoeHHs NporpaMMbl ydyeOGHOro Kypca «['eoMeTpus» Ha
yrJy6JéHHOM ypOBHE — pPa3BUTHE WUHAWBUAYAJIBbHBIX CIIOCOOHOCTEMN
00yYaIIUXCA MPA U3yYeHUH TeOMEeTPHUH, KaK COCTABJIAIILENA Mpes-
MeTHOH o6JsiactTu «MaTeMaTHKa U HHPOpMaTHKa» depe3 obecrnede-
HHEe BO3MOXXHOCTH NPUOOPETEeHUs U MCI0JIb30BaHUA GoJiee Ty6o-
KHX TeOMeTpPHYEeCKUX 3HAaHWUH U JeHCTBUH, ClelNUPUIHBIX TeoMe-
TpUM, U HEOOXOJUMBIX [UI1 YCIEHNIHOro Mpo¢deccuoHaNbHOTO
06pa3oBaHUsl, CBI3AHHOTO C MCIMOJIb30BAHUEM MaTeMaTHKH .

[IppopuUTETHBIMY 33/ja4aMU Kypca reoMeTpUH Ha YIJIy6JEHHOM
YPOBHE, PACIIUPSAOIUMUA U YCUJIHUBAKIIMMH Kypc 6a30BOT0 YPOB-
Hsl, IBJISTIOTCS:
pacliMpeHve MpeACTaBJEHHST O TeOMEeTPUM KaK 4YacTH MHPOBOH
KyJbTYpbl 1 GOPMUPOBAHHE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C
OKpY>KaIIIUM MHUPOM;
dopmMupoBaHUe npeAcTaBIeHUS O IPOCTPAHCTBEHHBIX GUIypaxX Kak
0 BaKHEUIIMX MaTeMaTU4YeCKUX MO/EJISX, TO3BOJISIOIIUX ONHUChIBATD
U u3y4YaTb pa3Hble SBJEHHUS OKpYXKawIlero MHpa; 3HaHUe
MOHSATUWHOrO amnmapara no pasjeny «CTepeoMeTpHsi» MIKOJbHOTO
Kypca reoMeTpuH;
dopMupoBaHrMe yMeHHUS BJIQZIETb OCHOBHBIMU MOHSATHUAMH O
MPOCTPAHCTBEHHBIX PUTypax U UX OCHOBHBIMHU CBOMCTBAMHU; 3HAHUE
TeopeM, popMyJ M yMeHHe UX NPUMEHSTh; YMEHHUs [J0Ka3bIBaTh
TeopeMbl U HAaXOJUTh HECTAH/IaPTHBIE CIOCO6BI pellleHHUsl 33/1ay4;
dopMUupoBaHre yMeHHUs pacrno3HaBaTb Ha 4YepTeXax, MOJessX U B
peajbHOM MHpe MHOTOTPpaHHUKM UM Tesa BpallleHUs; KOHCTPY-
WPOBaTh reOMeTPHUUECKHE MOJIEJH;



dopMHupoBaHMEe TOHMMaHWS BO3MOXHOCTH aKCUOMAaTHYE€CKOTrO
MOCTPOEHUSI MaTeMaTHYeCKUX TeOpui; popMUpOBaHHWE MOHUMAaHUS
pOJIM aKCUOMATUKHU NMPHU MPOBEJEHUU PACCYKAEHUU;
dopMupoBaHMe yMeHHs BJaJleTb MeETOJAaMH J0Ka3aTeJbCTB U aJl-
FOPUTMOB pelleHUs; YMeHUsI UX NPUMEHSTb, MPOBOJUTH JlOKa3a-
TeJIbHblE PACCYXK/IeHHUs B XO/Jle pelleHUs] CTepeoMeTpUYeCcKHUX 3a4a4
U 33Zladi C [paKTUYeCKHM coJiepkaHueM; GOpMHUpOBaHUE
Npe/iCTaBJeHHUsI O HEOOXOAMMOCTU J0Ka3aTeJbCTB MPHU O0OGOCHOBA-
HUU MaTeMaTUYeCKUX YTBEPXKJEHUW U POJU aKCUOMATHKU B
MPOBe/IEHUHU JIe[yKTUBHBIX PaCCyKJeHUH;

pa3BUTHE M COBEPLIEHCTBOBAHWE WHTEJJIEKTyaJbHbIX U TBOpYe-
CKUX CIIOCOOHOCTeN O0O0y4Yaroluxcsl, MO3HaBaTeJbHOW aKTHUBHOCTH,
HCC/Ie/l0BaTeNbCKUX YMEHUN, KPUTUYHOCTH MBILJIEHUS], UHTepeca K
HU3Y4YeHUI0 FeOMEeTPUH;

dopmupoBaHue YHKIMOHAJBHOU T'PaMOTHOCTH, peJieBaHTHOU
reoMeTpUHU: yMEHUsI pPaAClO3HABaTh IMPOSIBJIEHUS T'eOMeTPHUYeCKHUX
MOHSATUN, 00'bEKTOB M 3aKOHOMEPHOCTEW B peasbHbIX KU3HEHHbIX
CUTyalUsIX W TIpU H3YYEHUH [APYTUuX Y4YeOHBIX TpeIMEeTOB,
NPOSIBJIEHUA 3aBHCHMOCTENM U 3aKOHOMEPHOCTeH, MOJeJUPOBaHUSA
peasNbHBIX CUTyallMH, UCCIeJOBaHUsS MOCTPOEHHBIX  MOJeseH,
WHTEepIpeTanu MOJyYeHHbIX Pe3yJbTaTOB .

OcHOBHbIe coJlepKaTesibHble JIMHUM Kypca «[eomeTpuu» B
10—11 kusaccax: «IIpsiMble W MJIOCKOCTH B MNPOCTPAHCTBE», «MHO-
rorpaHHuKmn», «Tesa BpalneHus1», «BeKTOpbl U KOOPAWHATBI B IMPO-
CTpaHCTBe», «/IBMXKEHUsI B MPOCTPAHCTBE» .

CdopmynupoBanHoe B DefepalbHOM TOCyJJapCTBEHHOM 06pa3o-
BaTeJIbHOM CTaHJApPTE CpPeJIHEro o6liero o6pa3oBaHus TpebOBaHUE
«yMeTb OINEepUpOBaTh MOHSTHUAMU», PeJIeBAaHTHbIX TeOMeTpPHUH Ha
yriy6JEéHHOM ypoBHe o6ydeHusi B 10—11 ksaccaX, OTHOCHUTCS KO
BCEM COJIepKaTeJbHbIM JIMHUAM y4ebHOro Kypca, a popMupoBaHUe
JIOTUYECKUX YMEHHUH pacrpejiesisieTcsl He TOJIbKO MO CoJiepiKaTesib-
HBIM JIMHUSIM, HO U IO roAaM obydyeHus . ComeprkaHue o6pa3oBaHus,
COOTBETCTBYWOIIlee NpeJMETHBIM pe3yJbTaTaM OcCBoeHUs [Ipumep-
HOU pabGoyell mporpaMMbl, pacnpefeyéHHbIM [0 ToJaM OOy4YeHHs,
CTPYKTYPUPOBAHO TaKUM 06pa3oM, 4YTOObl KO BCEM OCHOBHbBIM,
MPUHIUIIKAJBHBIM BOINpOCcaM o6ydawlinyecs o6paljajiuCb HEOJHO-
KpaTHO. JTO MO3BOJISIET OPraHU30BaTh OBJIAJIeHHE TeOMEeTPUYECKH-
MU NOHSITUSIMU U HABbIKAMH MOCJIEIOBATEJbHO U MOCTyNaTeJIbHO, C
COGJII0/IeHNEM MPUHLMIIA TPEEMCTBEHHOCTH, 2 HOBble 3HAHUSI BKJIIO-
4aTb B OOUIYI0 CHUCTEMY TI'eOMETPHUYECKHUX IpPeJCTaBJeHUNH 00ydaro-
LIUXCS, pacliupsisi U yriayb6usisisa eé, o6pasyst NpoYHble MHOECTBEH-
Hble CBSI3U.



[lepexos; K M3y4YeHUIO TFeOMETPUM HA YIJIy6JEHHOM YpPOBHE IO-
3BOJISIET:

— co34aTh ycjaoBus Ajs guddepeHnyandu o6ydyeHHUs, MOCTpoe-
HUS WHJIUBUAYAJIbHBIX 00pa3oBaTe/JbHBIX IPOTpaMM; 00EeCHeYyduThb
yray6J8HHOe H3y4YeHHEe TeOMeTPUU KaK COCTaBJSIeHd y4yeOGHOro
npeamera «MaTemaTuKay;

— MOJArOTOBHUTH O0YYAKIIUXCA K NPOJO/DKEHUIO U3yYeHUs MaTe-
MaTHKHU C Y4€TOM BbIGOpa Oyayuiedl nmpodeccuu, obecrneuyuBasi mnpe-
€MCTBEHHOCTb MeX/ly 06LUM U podpeccChoHalIbHbIM 06pa30BaHUEM .

MECTO YYEBHOrO KYPCA B YYEBHOM MJAHE

B yyebHOM mJiaHe Ha U3ydeHHUe YIrJyGJEHHOrO Kypca reoMeTpuHu
B 10—11 kJyiaccax OTBOAUTCS He MeHee 3 y4eOHBIX YacOB B HeeJIo
B TeYeHHe KaXKJloro roJjia o6y4yeHusi, Bcero 3a /iBa roja obydyeHuss —
He MeHee 210 y4yeOGHBIX 4acOB .

NNAHUPYEMbIE NMPEAMETHbIE PE3Y/IbTATbl OCBOEHWA
PABOYEM NPOIrPAMMbI (MO MOAAM OBYYEHMA)

OcBoeHve y4de6GHOTO Kypca «['eoMeTpusi» Ha YpOBHE CpeaHEro
o6ulero o6pa3oBaHus JIOHKHO 06GecrnedynBaTh JOCTHKEHUE CIeAyIo-
IIYX MPeJMEeTHbIX 06pa30BaTe/IbHbIX Pe3yJIbTaTOB:

10 knacc

CBOGO/HO ONIEPHUPOBATH OCHOBHBIMHU NOHSATHSIMHU CTEPEOMETPHH MIPU
pelleHNH 33/1a4 U IPOBeIeHNH MaTeMaTHYeCKHX PaCCyK/IeHUH .
[IprMeHATb aKCHOMBbI CTEPEOMETPHUH M CJEJACTBUS W3 HUX IPH
pelleHUH reoMeTPUYECKUX 3a/ad .

KnaccudunypoBaTh B3aMMHOE pacloJIOKeHHe INPsSMBIX B MPO-
CTPaHCTBE; MJIOCKOCTEN B IPOCTPAHCTBE; NPSAMBIX U IJIOCKOCTEH B
MPOCTPAHCTBE .

CBOGOZHO ONEPUPOBATH IMOHATUAMU, CBSI3aHHBIMH C YIVIAMH B
MPOCTPAHCTBE: MEX/Y NPSIMBIMU B IPOCTPAHCTBE; MEXAY NPSIMOH U
MJIOCKOCTBIO.

CBOGOZHO OMEpPUPOBATHb INOHATHSMH, CBSI3aHHBIMH C MHOTOTDaH-
HUKaMU.

CBOGOZHO pacno3HaBaTb OCHOBHbIE BU/Jbl MHOTOTPAHHUKOB (TIPH-
3Ma, MUpaMU/ia, NPSIMOYTOJIbHBIA Mapasiesenunes, Kyo6) .
KnaccuounupoBaTh MHOrOrpaHHHUKH, BBIOMpass OCHOBAaHUSA JJIs
KJIaccu pUKAIUH.

CBOGOJHO ONEPUPOBATb IOHATUSIMH, CBSI3aHHBIMH C CEYEHHEM
MHOTOT'PAaHHUKOB IJIOCKOCTBIO.



BeINosIHATE NapaJ/ijiesibHOe, IleHTpaJlbHOe U OPTOroHaJlbHOe IMpo-
eKTUpoBaHMe OGUIYp Ha MJOCKOCTb; BBINOJHATb H300paXkeHUs
duryp Ha NJI0CKOCTH .

CTpouThb ceyeHHWs] MHOTOTPAaHHUKOB pas3JUYHbIMU MeTOJaMH, BblI-
MOJIHATH (BBIHOCHBIE) IJIOCKHE YepTeXHM H3 PHUCYHKOB MPOCThIX
00bEMHBIX QUTYp: BU/J| CBEPXY, COOKY, CHU3Y .

BerynciATh MJIOLAAM IOBEPXHOCTEH MHOIOrpaHHUKOB (MpuU3Ma,
nupaMuzia), reoOMeTPUUYECKUX TeJ C IpuMeHeHueM Gopmy. .
CB06OJHO omepupoBaTh MOHATUSAMU: CUMMETPHUS B NPOCTPAHCTBE;
LIEHTP, OCb M IJIOCKOCTb CHUMMETPHH; IL€HTP, OCb U IJIOCKOCTh
CHUMMETpPHUU QUTYPHI .

CB06OJHO oOmepupoBaTh MOHATUSMH, COOTBETCTBYIOIIMMHU BEKTO-
paM ¥ KOOp/IMHATaM B MPOCTPAHCTBE .

BhINONHATL JeNCTBUS HAJl BEKTOPAMU .

PemaTh 3ajayd Ha [I0Ka3aTeJbCTBO MaTEMaTHYECKHUX OTHOIIe-
HUM W HaxXoX/JeHUe TeOMeTPUYECKHX BeJUYHWH, NPUMEHSAS W3-
BECTHble METO/lbl MpPHU pelleHHH MaTeMaTUYeCKHX 33/jlad IOBBI-
LIEHHOTO U BBICOKOT'O YPOBHSI CJIOKHOCTH.

[IpuMeHATH NpocTelllne NporpaMMHble CPeACTBa U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHbIE CHCTEMbl NMPH pELIEHHUU CTePEOMETPHYECKUX
3ajad4.

H3BJiekaTb, Ipeo6pa3oBbIBATh U UHTEPIPeTHPOBATh HHPOPMALMIO O
NIPOCTPaHCTBEHHbIX reOMeTpUUeCcKuX QUIypax, NpeACcTaBJeHHY0 Ha
yepTeXax U PUCYyHKax.

[IpuMeHATE NOJy4YeHHble 3HAHWA Ha IpPaKTHKe: CpaBHUBATb M
QHAJIM3UPOBATh peas/ibHble CUTyallMH, NPHUMEHATb HW3y4eHHbIe IO0-
HATUSA B Ipoliecce IMOHUCKA pelleHHUs MaTeMaTH4ecKd cPOpMyJiu-
pOBaHHOM NpP06JIeMb], MOJIeJIMPOBAaTh peasibHble CUTYaLUH Ha S3bIKe
reoMeTpHH, UCCIe[0BaTb NOCTPOEHHbIE MOJEJHN C UCNOJIb30BaHHUEM
reoMeTpUYeCKUX NOHATUH W TeopeM, allapaTa ajaredpbl; peliaTb
NpaKTH4YeCKHe 3aJla4yM, CBA3aHHbIe C HAaXOX/eHHUeM reoMeTpUYeCKUX
BEeJIMYMH .

WMeTb npepcTaBsieHUsi 06 OCHOBHBIX 3Tallax pa3BUTHUs TeOMeTPHUHU
KaK COCTaBHOH 4YacTH ¢QyHAaMeHTa pPasBUTHUA TEXHOJIOTHUH.

11 knacc

CBOGOAHO oNepupoBaTh NOHATHUAMMU, CBA3aHHBIMHU C LUJIUHJPH-
YeCcKOH, KOHUYEeCKOH U chepuyeckoll NOBEPXHOCTSAMH; OO6BSC-
HAATb CIIOCOGOBI MOJIyYEeHUS .

OnepupoBaTb NOHATUSIMH, CBSI3aHHBIMHM C TeJaMH BpallleHUs:
LUJIMHAPOM, KOHycOM, chepoii U IapoM .

PacnosHaBaThb Tes1a BpaleHus (LUAUHAD, KOHYC, cdepa U map) U
0GBSICHATD CHOCOOBI MOJIydYeHHUs TeJl BpalleHUs .



KinaccupuuypoBaTh B3aUMHOE pacIoJiodkeHue chepbl U MJIO0CKOCTH .
BbIUHCISATh BEJWYHUHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TeJl
BpallleHUsl; 06'bEMBI U MJIOLIA/IU MOBEPXHOCTEH MHOTOTPAaHHU-
KOB U TeJl BpallleHH!s], FeOMeTPUYECKUX TeJ C NpHUMeHeHUEeM
dbopmy..
CB06OJHO ONEepUpPOBATh MOHATUSMH, CBI3AHHBIMM C KOMOMUHALU-
MU TeJs BpalleHHWsl U MHOrOIPAaHHUKOB: MHOIOI'PAaHHMUK, BITMCaH-
HbI B cdepy U oOmHCaHHBIM OKoJio chepbl; cdepa, BNHCAHHAS B
MHOTOIPaHHUK WJIM TeJIO BpallleHUs .
BbIYHC/AATE COOTHOUIEHUS MEXAY IJIOLAAsiMU TOBEPXHOCTEN U
06 bEMaMHU MOAOOGHBIX TeJI .
H3o06paxkaTh u3ydyaeMble GUIYpPhl; BBINOJHATH (BBIHOCHBIE) ILJIO-
CKMe 4YepTeXXU H3 PUCYHKOB MPOCTbIX O0O'BEMHBIX GUIYpP: BUJ
CBepXY, COOKY, CHU3Y; CTPOUTb CedeHUs TeJl BpallleHUs .
W3ByiekaTb, UHTEPNPETHPOBATH U IPeo6pa30BbIBaTh HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX FeOMeTPUYECKUX PUTypax, MpeICTaBJIEHHYI0 Ha
yepTexKax U PUCYHKax .
CBOGOJHO ONMEPUPOBATh MOHATUEM BEKTOP B NMPOCTPAHCTBE .
BhINOJHATH ONepanuu HaJi BEKTOPAMHU .
3asaBaTh MJIOCKOCTh yYpaBHEHWEM B  JIeKApTOBOH  CHUCTeEMe
KOOp/JMHAT .
PemaTh reoMeTpuyeckue 33Jadd Ha BBIYHCJIEHHUE YIJIOB MEXAY
NpsIMBIMUA W IJIOCKOCTSIMU; BBIYMCJIEHHUE PACCTOSIHUH OT TOYKH 0
IJIOCKOCTH; B Li€JIOM, Ha IpPUMEHEeHHEe BEeKTOPHO-KOOPJUHATHOIO
METOo/a NPU pELIeHUH .
CBOGOAHO OMEpUpPOBATh MOHATHUAMH, CBI3AaHHBIMU C JBUKEHHEM B
MPOCTPAHCTBE; 3HATh CBOMCTBA JBMKEHUH .
BhIMOMHATh M306pakeHUs] MHOTOTPAaHHUKOM U TeJ BpalleHUs MMPHU
napaJijieJibHOM I[epeHoce, LIEHTPaJIbHOU CHMMETPHUHU, 3epKaJTbHOU
CHMMETPHH, INpPH T[OBOPOTE BOKPYr NpPsMOH; mNpeo6pa3oBaHUSA
nojo6us .
CTpouTb ceYeHHWs] MHOTOTPAaHHUKOB WM TeJl BpallleHUs: CedeHUs
uuanHApa (mapasielbHO U MEPNEHAUKYJISIPHO OCH), CeYeHHs KO-
Hyca (rmapasijiesibHOe OCHOBAaHHIO U MPOXO/isllee Yepe3 BEPUIN- HY),
ceyeHHUs IIapa.
Hcnonb3oBaTh METOABI NOCTPOEHUS CEYEeHUIN: METO/, CJIeZI0OB, METO/I
BHYTpPEHHEr0 MPOEKTHPOBAaHHsS, METOJI I[epeHoca  CeKylel
MJIOCKOCTH .
Jloka3bIBaTh reOMEeTpUYECKHE YTBEPKIEHHUS .
[IpuMeHsiTb reoMeTpuuyeckrhe GaKTbl [T peELIEHUS] CTEPEOMETPHU-
YeCKHUX 3a/ady, MpeAIoJsaralminuXx HECKOJIbKO IIaroB pelleHus,
€CJIU YCJIOBUS MPUMEeHEeHUs 3a/laHbl B IBHOU U HEIBHOU popMe .



Pemarp 3ajayud Ha [l0Ka3aTeJbCTBO MaTeMaTHYeCKUX OTHoOLIe-
HUH U HaXOX/JeHHEe TeOMeTPUYECKUX BeJUYHH .

[IpuMeHATb NpPOrpaMMHBIE CPeACTBA U 3JEKTPOHHO-KOMMYHHKa-
LIMOHHbIE CUCTEMBI NPU pelIeHWU CTepeoMeTpHUYecKHUX 3ajad .
[IpuMeHATL TMOJIyYeHHble 3HAaHUS Ha MpaKTHKe: CpaBHUBATh,
aHaJIM3UpPOBATh W OLleHHWBAaTh peajibHble CUTYyalUH; IPUMEHSTb
H3y4YeHHble TMOHSTHsS, TEOpeMbl, CBOMCTBa B IpoIiecce MOMUCKA pe-
LIeHWs1 MaTeMaThdecKd CcPOpMyJIMPOBAHHON Npo6JseMbl, MoJe-
JIMPOBaThb peajibHble CUTyallMU Ha fI3bIKe FeOMEeTPUH, UCCIel0BaTh
MOCTPOEHHbIE MO/IEJIU C UCII0JIb30BAHUEM reOMeTPUYECKUX MOHATUH
U TeopeM, ammapara ajarebpsl; pelaTb NOpaKTUYeCKHe 3a/jayy,
CBsI3aHHblE C HAXOX/IeHHEM reoOMeTpPUYECKUX BEeJUYHUH .

HMeTb npescTaB/ieHUs] 06 OCHOBHBIX 3Tanax pa3BUTHS reoMeTpHUU
KaK COCTaBHOM 4YacTU $yHJAaMeHTa pa3BUTHUS TEXHOJIOTHH .

COAEPAHME YYEBHOIO KYPCA (MO rOJAM OBYYEHMA)

10 knacc
HpﬂM‘ble u niockocmu 6 npocmpaHcmse

OcHOBHBIE NOHATUA CTepeoMeTpUU. ToykKa, NpAMas, MJI0CKOCTb,
npocTpaHcTBO . [loHATHe 06 akCHOMaTUYeCKOM IOCTPOEHUH cTepe-
OMETPHU: aKCHUOMBI CTEPEOMETPHUHU U CJIe[CTBUS U3 HUX.

BsanMHoOe pacnosioxkeHHe NpsMBIX B IPOCTPAHCTBe: IepeceKaro-
myecs, NnapajjieJibHble W CKpeljMBarwlivecs npsamble . [IpusHaku
CKpeIlMBaKIIMXCA NpAMBIX . [lapasselbHOCTE NPSAMBIX M IJIOCKO-
CTel B NMPOCTPAHCTBE: MapaJljle/ibHble NpsAMble B POCTPAHCTBE; Ma-
pa/lJIeIbHOCTb TPEX MNPAMBIX; MapajjeJbHOCTb NPSAMOW M IJIOCKO-
ctu . [lapanienbHoe ¥ LleHTpa/ibHOE NPOEKTHPOBaHUe, U300paykeHHe
duryp . OcHOBHbIe CBOMCTBa MapaJljleJIbHOro NpoeKTUpoBaHus . U3o-
6paxeHue GUTYyp B NapasljieJIbHOM NPOEKLUUH . YTJIbl C COHANPaBJIeH-
HBIMHU CTOPOHAaMM; yTOJI MeXJy NpsAMBbIMH B NpocTpaHcTse. [lapai-
JIeJIbHOCTb IIJIOCKOCTEM: NapaJijie/ibHble IJIOCKOCTH; CBOMCTBA Na-
paJiyiesIbHBIX IJIoCKOCTeH . [IpocTeliliye npocTpaHCTBEHHbIe GUTYPDI
Ha IJIOCKOCTH: TeTpasAp, Nmapasjesieluie]; IOCTPOEHHEe CeYeHUH .

[lepnieHAUKYJAAPHOCTb MNPSMOM M IVIOCKOCTU: IepHeHAUKYJIsp-
Hble NpsMble B MNPOCTPAHCTBe, MpsMble MapaJjjejbHble W Iep-
NeHJAUKYJspHble K IIJIOCKOCTH, MpPU3HAK MNepneHAUuKYJSIpHOCTH
NpsAMOM U IJIOCKOCTH, TeopeMa O NPSAMOW NeprneHAUKYJSIpHOH IJIo-
ckocTU . OpTOroHa/JbHOe NMpOeKTHpOoBaHUe . [lepneHAUKyIdp U Ha-
KJIOHHBIE: pACCTOSTHHME OT TOYKH /[0 IJIOCKOCTH, pPacCTOSSHUE OT
NpsIMOM [0 MJIOCKOCTH, NMpoeKLUuss GUIrypbl Ha IJIOCKOCTb. [leprneH-
JUKYJSPHOCTb IJIOCKOCTEHW: NpU3HAK NepHeHJUKYJSPHOCTH [BYX
m1ockocte . TeopeMa o Tpéx mepneHAUKYJIAPaX .



YrJipl B IPOCTPAHCTBE: YroJ MeXAy NpsMON U IJIOCKOCTbIO; JBY-
FPpaHHBIN yTroJ, JUHEWHbIA yroJl JABYTrPaHHOTO yrja . TpéXrpaHHbIN
W MHOrorpaHsble yrjbl . CBOHCTBa IJIOCKUX YIJIOB MHOTOTPAaHHOTO
yrJia . CBoMCTBa MJIOCKUX W JIByIPAHHBIX yIJIOB TPEXI'PAHHOTO yrJa .
TeopeMbl KOCUHYCOB U CUHYCOB /JJisi TPEXTPAaHHOIO yrJa.

MmnozozparHuxu

Buabl MHOrOrpaHHHKOB; pa3BEépTKa MHOroOrpaHHMKa. IIpusma:
Nn-yrosibHas Mpu3Ma; MNpsiMas M HaKJOHHas MPU3Mbl; GOKOBasg U
MoJiHasl TMOBEPXHOCTb MNpu3Mbl. [lapassenenunes, npsMOyroJib-
HBbIM MapaJ/ijiesienunes U ero cBodcrBa. KpaTdyalmue myTH Ha MO-
BEPXHOCTHM MHoOTorpaHHuka. Teopema OJWsepa. IlpocTpaHcTBeHHas
Teopema [ludaropa. [lupamuzga: nN-yrosbHasg NupaMuza; NpaBUIbHaAsA
U ycedéHHass mnupaMubl. CBolicTBa péGep U OGOKOBBIX TIpaHel
NMpaBUJbHOU NUpaMuAabl. [IpaBUJIbHbIe MHOTOTPAaHHUKU: NpPaBUJIb-
Has NpyU3Ma U MpaBWJbHasg NUPaMHU/Q; NMpaBUJIbHAs TPEYToJbHas
nUupaMuyjia U MpaBUJIbHBIA TeTpasgp; Ky6. [IpencraBieHue o mnpa-
BUJIbHBIX MHOTOTPAaHHMUKAaX: OKTAa3Jp, A0JeKasAp U HKOCA3/Jp .

BrlyrciieHre 3JIeMEHTOB MHOTOTPAaHHUKOB: pPE&6Gpa, AuaroHasy,
yrJibl. [lnomazss 60KOBOM MOBEPXHOCTH W MOJHOW NMOBEPXHOCTH Mpsi-
MOHW HpPHU3MBbI, IJIOIAlb OCHOBAHHH, TeopeMa O GOKOBOM IMOBEPXHO-
CTU TpPSIMOM NpU3MBI. [lyomanabs GOKOBOW INMOBEPXHOCTH U TOBEPX-
HOCTH NPaBUJbHOU NHUPaMH/Bl, TeopeMa O IUIOIIAAN YCEeYEHHOHU
MUPaMHULBI .

CuMMeTpHsA B NPOCTPAHCTBe. JJIeMeHTbl CUMMETPUU NMPaABUJIb-
HbIX MHOTOIPaHHUKOB. CHMMeTpHUsA B NPaBUJIbHOM MHOTIOIPDaHHH-
Ke: CHMMeTpHUA MNapajjesieluneZia, CUMMeTpPUA MNPABUJBHBIX
NpHU3M, CUMMEeTpPHUs NPaBUJBbHONU NMHUPaMHU/JBIL.

Bexmoput u koopouHamsl 8 npocmpaHcmee

[IoHATHA: BEKTOP B NPOCTPAHCTBE; HYJIeBOHW BEKTOp, AJMHA He-
HYJIEBOI'O BEKTOpa; BEKTOpPbl KOJIJIMHeapHble, COHAalpaBJeHHble U
NIPOTUBOIIOJIO)KHO HalpaBJeHHble BeKTOpPbl. PaBEHCTBO BEKTOPOB.
JleficTBUA C BeKTOpaMU: CJOXKEHHEe U BbIYHTAaHHE BEKTOPOB; CyMMa
HECKOJIbKUX BEKTOPOB; YMHOX<eHHe BeKTopa Ha uuciao. CBoiicTBa
c/10KeHUs1 BeKTopoB. CBOHCTBA YMHOXeHHS BeKTopa Ha uucio. [lo-
HATHE KOMILJIaHapHble BeKTOphI. [I[pU3HaK KOMIIAaHAPHOCTHU TpPEx
BeKTOpoB. IlpaBusio napanienenunefa. Teopema o pas/oKeHUU
BEeKTOpa MO TpéM HEKOMIJIaHApHBIM BekTopaM. [IpsMoyrosibHas
cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaThl BekTopa. CBs3b
MeXJAy KOOpAMHATaMMU BeKTOpa M KOOpAUHATaMU ToOYeK. YroJ
MexJay BeKTopaMu. CKa/lsipHOe NpOu3BeJleHHe BEeKTOPOB.



11 xknacc

Teaa epawerun

[ToHATHUA: UUIUHJPUYECKasd TOBEPXHOCTb, KOHUYECKasl OBepX-
HOCTb, chepHuyecKass NOBEPXHOCTb, 06pa3yrwllue NOBEPXHOCTEN .
Tesna BpaleHus: LUAWH/P, KOHYC, YCe4EéHHbIA KOHYC, chepa, map .
B3zauMHoe pacnoJioxxeHre cpepbl U MJIOCKOCTH; KacaTesbHas NJO-
CKOCTb K cdepe. M306parkeHre TeJ BpallleHUsI Ha MJIOCKOCTU. Pas-
BEpTKA LUJUHJAPA U KOHyca. CuMMeTpHUs cephl U Lapa.

06béM. OcHOBHBbIE CBOMCTBA 06bEMOB Tes. TeopeMa 06 00BbEMe
MpPSIMOYTOJILHOTO Mapasuiesienunesa U caefcTBUs U3 Heé. O00béM
NpsIMOM W HAKJIOHHOW NPHU3Mbl, NUJIHH/APA, NHPaMUAbl U KOHYyca
O6béM 1apa U 1IApOBOTO CerMeHTa.

KoM6uHauuu Tes BpalleHUs W MHOTOTpaHHUKOB. [Ipusma, BIH-
CaHHas B IWJMHJAD, OIHCAaHHAasd OKOJI0 IuauHApa. IlepeceyeHue
chepbl M Wapa C IJIOCKOCThbr. KacaHue mapa u cepbl MI0CKO-
cTtbio . [loHATHE MHOTOTPAaHHUKA, OMHCAHHOTO OKoJIo cdepnl, coe-
pbl, BHIUCAaHHOW B MHOTOTPAaHHUK WJIM TeJIO BpallleHHUs.

[lsomaab NMOBEPXHOCTH UUJIMHAPA, KOHYyca; IJIOWAAb chepbl U
eé yacreH .

[Togo6ue B mpoctpaHcTBe. OTHOIIEHWE OGBEMOB, IJIOIIAJEN IO-
BepxHOCTed moJo6HBIX ¢uryp. [Ipeo6pasoBaHue mogo6Usi, ToMoTe-
TUd. PellleHne 3a7a4 Ha MJIOCKOCTH C HCIOJb30BaHUEM CTepeoMe-
TPUYECKHUX METO/IOB .

[locTpoeHre cedyeHUH MHOTOTPAaHHUKOB W TeJ BpalleHHUs: cede-
HUS LWINHApaA (mapasijieJibHO U NepHeH/UKYJISIPHO OCH), CedeHHs
KoHyca (mapaJsiyielbHOe OCHOBAaHHUIO U MPOXOJsllee Yepe3 BeplIu-
HYy), CedeHHs Iapa; METO/bl MOCTPOEHHUs CEYeHUH: METOJ CJIe/i0B,
METO/, BHYTPEHHETO0 NPOEKTUPOBAHHUS, METOJi MepeHoca CeKyllei
MJIOCKOCTH .

Bexmoput u koopouHamsl 8 npocmpaHcimee

BekTopb! B npoctpaHcTBe. Onepanuy Haj BeKTOopaMU. BekTopHoe
yMHOXeHHe  BeKTopoB. CBOHCTBAa  BEKTOPHOIO  yMHOXXEHHS.
[IpssMoyrosibHasg cucTeMa KOOpAMHAT B npocTpaHcTBe. KoopauHa-
Thl BeKTOopa . PassiokeHue BekTopa o 6asucy. KoopiuHaTHO-Bek-
TOPHBIM MeTOJ, IpH pelleHHU TeoMeTpPUYeCcKHX 3ajad .

,ZIeu:)fcele 68 npocmpaHcmeae

JBmxeHus npoctpaHcTBa. OTo6paxkeHus. [BHKeHUSA U PaBEHCTBO
duryp. O6umme cBoWcTBa ABMXKEHWH. Bujbl JBMXXeHWN: mnapaJ-
JleJIbHbI IepeHoC, LieHTpa/ibHasi CUMMETPUs, 3epKajbHasg CUMMe-
TpUs, MOBOPOT BOKpyr npsiMoi. [IpeoGpasoBanus nozobus. I[lps-
Mast u chepa Jiepa.
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TEMATMYECKOE M/IAHMPOBAHUE YYEBHOIO KYPCA (MO rOZJAM OBYYEHMA)

10 knacc (He meHee 105 yacos)

HasBanue
pa3gena (Tembl) Kypca
(xomM4ecTBO 4YacoB)

OcHOBHOE cojepikaHue

OcHOBHBIE BHUABI A€ATE/IbHOCTH yYalllUXCA

BBeaenue
B CTEPEOMETPUI0
(24 4)

OcHOBHBblEe NPOCTPAHCTBEHHbIE GU-
TypHbI.

[lonATua  cTepeoMeTpuU: TOYKa,
npsiMasi, IJIOCKOCTb, TPOCTPAHCTBO .
OcHOBHBbIe MpaBUJa H3006paKEHUs
Ha pUCYyHKe IIJIOCKOCTH, Napasijeb-
HBIX NPSIMBIX (OTPE3KOB), CepeUHBI
OTpesKa.

[lonAaTua: nepecekawlyeca IJIO0-
CKOCTH, NepeceKarlyecs npsaMas U
IIJIOCKOCTD; IOJIYNIPOCTPAHCTBO .
MHoOrorpaHHHUKH, nsobpakeHue
MIPOCTENIINX MPOCTPAHCTBEHHBIX
duryp, HecyuiecTByOIUX O0GBEK-
TOB.

AKCHOMBI CTEpEOMeTPHUHU U IepBbIe
CeCTBUSA U3 HUX.

Cnoco6bl 3aJlaHus NPSAMBIX WU IUIO-
CKOCTeH B IMPOCTPAHCTBE .
O6o3HayeHUsT MPAMBIX U IJIOCKO-
cTen .

Ceuyenus . HU3o6pakeHne cedyeHUU
NUpaMUJbl, Ky6a U MPU3Mbl, KOTO-

OnpefenATh INJIOCKOCTb KakK (Urypy, B KOTOpOH
BBINOJIHAETCS MJIaHUMETPUS .

JlenaTh mpocreiiive Jiorudeckhue BbIBOABI U3 aK-
CHOMAaTHUKH TJIOCKOCTH .

I[IpuBOAUTHL MpUMeEPHI peasbHbIX 00'bEKTOB, H/ea-
JU3anyedl KOTOpBbIX SABJSITCA aKCUOMbl reoMe-
TPHH .

H3yyaTh, IpUMEHATh NPUHLHMINbI IOCTPOEHUA ce-
YeHUH .

Hcnosib30BaTh [y11 NOCTPOEHUS CEYEHUN MEeTOJ,
C/1efloB, METOJ, BHYTPEHHEro NpPOeKTUPOBAHUSA, Me-
TOJ, NlepeHoca CeKylleld MJIOCKOCTH .

PemaTts cTrepeoMeTpHUyecKre 3a/ja4u: Ha olipejiesie-
HUe BHJA CeYeHHUs M HaxXOXJeHHe ero IJIOLafH .
AxkTya;smmsupoBaTtb GaKTbl M MeTOJbl IJIAaHHMe-
TPHUH, peJieBaHTHbIE TeMe, NPOBOAUTbL aHAJIOIHH .
Hcnosb30oBaTh IpHU pelleHUH 3aJad CIeAyolnne
IJIaHUMeTpHUYecKre GpaKkThl U METO/bI:

Teopembr ®asneca 1 0 NMPONOPIMOHAIBHBIX OTpe3-
Kax . AJITOPUTM JleJIeHUsl OTpe3Ka Ha N paBHBIX 4a-
creii . Teopema MeHesiad .

PaBHOGe/JpEHHBIA TPEYTOJbHUK PaBHOCTOpOHHUI
TPEYroJbHUK . [IpSIMOYro/IbHbIA TPEyTOJIbHUK .




Ly

pble IPOXOASAT Yyepe3 ux pébpa . Uso-
OpakeHUe IlepeceyeHHs] TOJy4YeH-
HbIX IIOCKOCcTed . PackpalmBaHue
NOCTPOEHHBIX CeYeHHWH pasHbIMU
LBETAMH .

MeTopn ciaefoB [/l NOCTPOEHHUs ce-
yeHHUH . CBoiicTBa mepeceyeHUH
npsiMbIx U muockocted . IlocTpoe-
HUe cedyeHUH B NUpaMuJie, Kybe mo
TpEéM TouKaM Ha pébpax . Co3maHue
BbIHOCHBIX qepTemeﬁ W 3alucCh LIa-
roB MOCTPOEHUS .

[loBTOpEHUE NJIAaHUMETPUH .
Teopema o nmpomnopLUOHAIbHBIX OT-
peskax. [lojo6ue TpeyroJbHUKOB.
Teopema MeHeas . PacuéThl B ceue-
HUAX Ha BBIHOCHBIX YepTeXKax .
Hcropusa pasBUTHSA VIAHUMETPUU U
CcTepeoMeTpUH

CBOMCTBO cpefHel JIMHUU TpeyrojibHUKa . CBOM-
CTBO OGMCCEKTPHUCHI yIya TpeyrojbHUkKa . CBOMCTBO
MeJiMaH TpeyroJibHUKa .

[Ipu3Haku NnoJ06HUsI TPEYTrOJbHUKOB .

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

B3aumMmHoe
pacnoJsioxxeHue
NPSIMBbIX

B IPOCTPAHCTBE
(6 4)

B3auMHoOe pacrosiokeHue MNpsAMbIX
B npocTpaHcTBe . CKpelBaroLmecs
psiMble [Ipr3Haku CKpeLBa-
LIUXCSA NPSMBIX .

[lapassienbHble  OpsAMBIE B IPO-
crpaHcTBe . Teopema o cyuiecTBoBa-
HUM U €JUHCTBEHHOCTH NPsIMOH ma-
pajljieJIbHOM JaHHOW MNpsAMOW, Hpo-
X0JsA1led yepe3 TOUYKY NPOCTPAHCTBA
U He Jiekalled Ha JaHHOW NpsMOMH .

KnaccupunupoBaTh B3aMMHOe  pacHoJIoXKeHHe
NpSAMBIX B IPOCTPAHCTBE, WJJIIOCTPUPYS PHUCYHKa-
MU Y IPHUBOJA NPHUMEPHI U3 peaJbHOM KU3HM .
Jloka3bIBaTh TeOpeMy O CYLeCTBOBAaHUH U eJWH-
CTBEHHOCTH IapaJ/uleJIbHOM NpAMOM, NpoxoAsuiei
yepe3 TOYKY IPOCTPAHCTBA U He Jiexalleld Ha Jpy-
rol IpsMoOH; JIeMMy O INepecedYeHUH IJIOCKOCTH
JBYMsl Tapa/uleJIbHBIMA INPSIMBIMH; TeopeMy O
TpEX mapasijleJIbHbIX MPSMBIX .

Jloka3pIBaTh IpPU3HAK CKPEUIUBAIOIIUXCA IMps-
MBIX, TEOPEMY O CKpEeIMBAIOLUXCH NMPAMBIX .
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IIpooonsicenue

HasBanue
pa3zena (Tembl) Kypca
(xo1M4ecTBO YacoB)

OcHOBHOE cojepKaHHe

OCHOBHBIE BH/bI A€STEJbHOCTH YYAIIUXCS

JleMMa 0 mepeceyeHUHM MapaJslieb-
HbIX NPSIMBIX IJIOCKOCTBbIO . [lapas-
JIeJIBHOCTb TPEéX MNpsAMBIX . TeopeMma
0 TPEéX IapaJuiesibHbIX NPAMBIX .
Teopema 0 CKpelMBaAIOUHUXCSA NPs-
MBIX .

[lapansenbHOe MNpPOEKTUPOBAHHE
OcHOBHble CBOHCTBa MapaJsiiesbHO-
ro npoektupoBaHus . M3o6pakeHne
pasHbIx GUIyp B NapajieJbHOU
MPOEKIUH .

lleHTpa/ibHAA NpPOEKL U .

Yros ¢ coHanpaBJIeHHBIMU CTOpPOHa-
MU . YTOJ MeXAy NPSAMBIMH .
3a/lauyM Ha JJ0Ka3aTeJbCTBO U HUCCJIe-
JIOBaHHWe, CBSI3aHHBbIE C pacIoJioXKe-
HHEeM MPAMBIX B IPOCTPAHCTBe

JlokasblBaTh TeOopeMy O PaBeHCTBe YIJIOB C COHa-
NpaBJIeHHbIMHU CTOPOHAMH .

OGBACHATb, UYTO Ha3bIBAETCS NapaslleJibHbIM U
HEeHTPaJIbHBIM IPOEKTUPOBAHHUEM KW KaK BBIIIOJIHA-
eTCsl MPOeKTUpOBaHUe PUryp Ha MJIOCKOCTb .
JlokasbIBaTh CBOMCTBA NapaslieIbHOTO MTPOEKTUPO-
BaHUA .

HN306paxkaTh B mapajieJIbHOW NPOEKIUU pasHble
reoMeTpuieckrue QUrypsbl.

PemaTb cTepeoMeTpHyecKHe 33Jayd Ha JoKasa-
TEeJbCTBO U HCCJIe[JOBAaHUe, CBSI3aHHBIE C PaCIOJIO-
>)KEHHEM MpPsIMbIX B IPOCTPAHCTBE .

IIpoBOAUTE JOKa3aTe/bHbIE PACCYKAEHUs IPU pe-
IIeHUH TeOMeTPUYeCKHX 3aJa4y, CBSI3aHHBIX CO
B3aMMHBIM PaCIOJIO)KEHHEM NPSMBIX B IIPOCTPaH-
CTBe.

CpaBHHMBaTh, aHAJM3UPOBAaTh U OIEHHBATb YT-
BEpPXKJEHHUs] C LieJIbI0 BBISIBJIEHHUsI JIOTUYECKH KOp-
PEKTHBIX U HEKOPPEKTHBIX PacCyKIeHUH .
MojeMpoBaTh peaslbHble CUTyalUM, CBs3aHHbIE
CO B3aWMHBIM pACHOJIOKEHHUEM IMPSIMBIX B MPO-
CTPaAHCTBe, HA sI3bIKE T€OMETPHH .

HcciepoBaTh NOCTPOEHHbIE MOJIE/IH C HUCIOJIb30Ba-
HHUEM TeOMeTPUYeCKHUX MOHSITHI M TeopeM, amma-
pata anre6pbl, [UGPOBLIX PECYPCOB .
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INosyyaTh npeacTaB/IeHHE O LIeHTPaJbHOM NPOEeK-
THPOBAaHUU U 006 UCTOPUM PabOT MO TEOpPUU Iep-
CIeKTHBBI

INapa/uies1bHOCTD
NPSIMbIX

M IUIOCKOCTEH

B NMPOCTPAHCTBE
(8 4)

[ToHATHSA: Tapa//leIbHOCTb NPSAMOU
U MJIOCKOCTHU B MPOCTPAHCTBE .
[Ipy3HaKk napa/jeqbHOCTH NPSMOH
U miiockocTty . CBoMcTBa napaJiiesb-
HOCTH MPSAMON U TJIOCKOCTH .
[eoMeTpuyeckue 3aJja4d Ha BbIYHC-
JleHWe U [0Ka3aTeJsbCTBO, CBsI3aH-
Hble C MapaJlJIeJIbHOCTbIO MPSMBIX U
IIJIOCKOCTeH B MPOCTPaHCTBE .
[locTpoeHue cedyeHHUd, NPOXOAAILe-
ro yepes JlaHHYIO NPAMYIO Ha yepTe-
’)Ke W napaJijieJlbHOro Jpyrou nps-
Moi. Pacyétr oTHomenui. [lapasn-
JleJibHasi INPOEKIHsd, IpUMeHeHUe
JUI TIOCTPOEHUs CedyeHHUM Ky6a u
napaJiiesienunesa .

CBoiicTBa mnapaJijesenvnesa W IpU-
3MBI .

[TapannensHple miockoctu. [lpu-
3HAKM NapaJslJeJIbHOCTH JBYyX ILIO-
ckoctel. Teopema o mnapasyiesbHO-
CTU M €JMHCTBEHHOCTH IIJIOCKOCTH,
MpOXOAAILIEeH Yepe3 TOYKYy, He IpH-
Ha/JIeXallylo JaHHOH IIJIOCKOCTH U
C/eCTBUS U3 Heé.

KnaccupunypoBatb B3avMHOe  pacloJioKeHHe
NpsIMON M IJIOCKOCTH B NPOCTPAHCTBE, MPUBO/SA CO-
OTBETCTBYIOLIie NIPUMepPhl U3 peaJbHOU >KU3HHU .
dopmyMpoBaTh olpejeseHHe  NapasulesbHbIX
NpsAMOH U IJIOCKOCTH .

JloKa3pIBaTh NPU3HAK O MapasljieJIbHOCTU MpsMOU
M IJIOCKOCTH; CBOMCTBA MNapaJsljieJIbHOCTU NpPsIMOU
U TJIOCKOCTH .

PemaThb cTepeoMeTpuyeckue 3aZjladyd BbIYHCIEHUSA
U JlI0Ka3aTeJsIbCTBO, CBSI3aHHbIe C MapaJ/ileJIbHOCTbIO
NpSAMBIX U IJIOCKOCTEH B NMPOCTPAHCTBE .

PemaTh npakTHyeckue 3a/laud Ha NOCTpPOeHHe ce-
YyeHUH Ha YepTeXkax TeTpasjpa U mnapasiiesenue-
Ja.

PemaTte cTrepeoMeTpuyecKkue 3aJa4yH, CBI3aHHbIE C
[OCTPOEHHEM CeYeHHUH IMJIOCKOCTHIO .

IIpoBOAUTE JIOTHYECKU KOpPpPEKTHbIe J0Ka3aTeJlb-
Hble PaCCy>K/JleHUs NPU peLIeHUH FeoOMeTPHUYEeCKHX
3a/la4y CBA3aHHBIX C MapaJslJIeJIbHOCTBIO IIJIOCKO-
cTel .

CpaBHUBaTh U aHA/JIM3UPOBAThb peasibHble CUTYya-
I[MH, CBA3aHHbBIE C MAapaslJIeJIbHOCTbIO NPSMOH U
IJIOCKOCTH B IPOCTPAHCTBE; MOJEeJIUPOBATb peaslb-
Hble CUTYalUH, CBSI3aHHbIe C IApaJlJIeJIbHOCTBIO
NpsSAMOM M MJIOCKOCTH B IPOCTPAHCTBE, Ha SI3bIKE
reoMeTpuu
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IIpooonsicenue

HasBanue
pa3zena (Tembl) Kypca
(xo1M4ecTBO YacoB)

OcHOBHOE cojepKaHHe

OCHOBHBIE BH/bI A€STEJbHOCTH YYAIIUXCS

CBoiicTBa mapaJljieJibHbIX IJIOCKO-
CTel: 0 mapayIeJIbHOCTH NPSIMbIX
repeceyeHuss INpPU  IMepecevyeHUuHU
JBYX NapaJljleIbHbIX IJIOCKOCTeH
TpeTbel; 06 OTpe3Kax Mapasjiesib-
HbIX MNPAMBIX, 3aKJIIOYEHHBIX MeEX-
Jly TapaIeJIbHbIMU IJIOCKOCTSIMU;
0 TepecevyeHuH MpsIMOU C AByMs ma-
paJlyiesIbHBIMH IIJIOCKOCTSIMU

IlepneHaguKyAp-
HOCTb NPAMBIX

U IUIOCKOCTeH

B NPOCTPaHCTBe
(26 v)

[ToBTOpeHue: Teopema [ludaropa Ha
IIJIOCKOCTH, TPUTOHOMETPHUS NPSAMO-
YyroJIbHOTO TPeyroJIbHUKA .
CBoiicTBa Ky6a U MPsIMOYTOJbHOTO
napaJiiesienunesa . BbruucsieHue
JUIMH OTpe3KOB B KyOe U NpsAMOY-
roJIbHOM THapaJijiesenumnese .
[lepieHAUKYJIAPHOCTL NOPSAMOU U
IJIOCKOCTH . [IpU3HAK neprneHJuKy-
JIAPHOCTHU NPSAMOU U IJIOCKOCTH . Te-
opeMa O CyIeCTBOBAaHHM U eJUH-
CTBEHHOCTHU NPSAMOUW, NpoXoAsluen
yepes TOYKY INPOCTPAHCTBA M Mep-
MEeHAUKYJSPHOU K M10cKoCTH . [l1o-
CKOCTH W TNepHeHJUKYJISpHble UM
npsiMasi B MHOT'OTPaHHHUKaX .

AxTyanusupoBaTh (akTbl U MeTOJbl IJIAHUMe-
TPHUH, peJieBaHTHble TeMe, IPOBOJUTb AHAJIOTHH .
dopmMmyMpoBaThk omnpejesieHUusd: IleplHeHAUKyaap-
HbIX NPAMBIX B IPOCTPAHCTBE; ONpejiesieHue Mps-
MOMU, NepneHAUKYJIAPHON K IJIOCKOCTH .
Jloka3sbIBaTh: JIeMMY O NepIEeHAUKYJISPHOCTH JBYX
napaJijieJIbHbIX NMPSAMBIX K TPeTbel NpsiMOH; Teope-
MBI O CBA3M MEX/JAy Napa/lIeJIbHOCTBIO MPAMBIX U
MX NEepHeHAUKYJSPHOCTbIO K IJIOCKOCTH .
Jloka3bIBaTh: TeopeMy, BbIpaXKAIOLIyl0 MNPHU3HAK
NepIeHAUKYJISPHOCTH MPSAMON M IJIOCKOCTH; Teo-
peMy O CyLIeCTBOBAaHMM WU €JWHCTBEHHOCTHU Nps-
MOH, MPOXOAALIeH Yyepe3 JaHHYIO TOYKY M IepIieH-
JUKYJSPHON K JaHHOW NJIOCKOCTH .

H306paxkaTh B3aMMHO IepleHJUKYJ/IsApHbIE Mps-
MYI0 U IJIOCKOCTD .
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[leprieHAMKYJISIp U HAKJIOHHAas .
[locTpoeHre mepneHAUKYJAspa U3
TOYKM Ha NPSAMYIO .

TeopeMa 0 Tpéx mepneHAUKYyJsApax
(mpsiMass 1 obpaTHas) .

Yron Mexay CKpelHBalUIMUCT
npsiMbIMHU . [louck neprneHgUKYJISIp-
HBIX NPSIMBIX C MIOMOILbIO IepIeH-
JUKYJISIPHBIX IIJIOCKOCTEH
OpToroHajbHOEe MPOEKTUPOBAHUE .
[loctpoeHue ceyeHui Ky6a, NpH-
3Mbl, MPAaBUJIBHON NHUpaMU/bl C TO-
MOIIbI0 OPTOTOHAJbLHOW MPOEKIUH .
CuMMeTpUA B NMPOCTPAHCTBE OTHO-
CUTEJIBHO IJIOCKOCTH. [liockocTu
CMUMMeTpUH B MHOIOTPaHHHUKaX.
[Ipusnak nepreHUKYJIAPHOCTU
MIPSAMOM U IIJIOCKOCTH KakK CJ1e/iCTBHe
cuMmMeTpuu . IlpaBUJIbHbIE MHOTO-
rPaHHUKU

Pacuyét paccToasHUH OT TOYKU [0
JI0CKOCTH. Crioco6bl ONMyCTUTH IEep-
MeHAUKYJIAPbl: CUMMETpPHS, CABUT
TOYKU IO MMapaslJlIeJIbHOW NPAMOU
CaBUI 10O HenapaJjeJbHOW MNOps-
MO, U3MeHEeHUEe PacCTOSIHUUN

dopMy/IMpOBaTb CBOMCTBO MEpPIEHJUKYISApA IO
OTHOIIIEHHUI0O K IJIOCKOCTH .

INosyyaTh mpeAcTaBJIeHHE O 3HAaYEeHUM MepleH/U-
KyJaspa [AJs Apyrux ob6jacted Hayku (dusuka,
SHepreTHKa, Jla3epHble TEXHOJIOTHU), B peasbHOH
J)KM3HU (TexXHMKa, OKpYy»kaloljasi 06CTaHOBKA) .
JloKa3pIBaTh YTBEpXK/JeHHs, CBsI3aHHble C INpPOEK-
uel NpsMOM Ha IIJIOCKOCTb, HeNepHneHJUKYJsp-
HYI0 K 3TOW NpPSIMOMH .

JloKa3pIBaTh TeopeMy O TPEX MeprneHUKyJsspax U
TeopeMy 0OpaTHYIO TeopeMe O TPEX NeprneHAuKy.is-
pax.

IloyyaTe mpejcTaBjeHHe 06 OPTOTOHAJIbHOM IIpO-
eKTHPOBaHUH .

Jloka3pIBaTh TeopeMy O NPOEKLHUH TOYKH Ha Hps-
MYIO .

PemaThb cTepeoMeTpuyecKkHle 3a/ayM, CBA3aHHbIe C
NepIreHAUKYJIAPHOCTbIO NPSAMON U IJIOCKOCTH .
Pemate npuk/iazHble 3a/la4yd, CBf3aHHble C Ha-
XOXKJeHUEM reoMeTPUYEeCKHX BEJMYMH .

PemaTte crepeomeTpuyeckre 3aJja4d, CBA3aHHbIE C
NprYMeHEeHHEM TeopeMbl O TPEX NepHeHAUKYJIApaX,
HaxOXJeHUEeM pACCTOSIHUH, INOCTPOEHUEM MpOeK-
WM .

CpaBHUBAaTh U aHA/IU3UPOBATh YTBEPXKJEHHUA C Iie-
JIBIO BBISIBJIEHUS JIOTUYECKH KOPPEKTHBIX U HEKOp-
PEKTHBIX PAaCCy>KJIeHHUH .

AHa/nuM3upoBaTh M MOJeJUPOBATh Ha fA3bIKE Ieo-
MeTPUHM peasibHble CHUTyalll{, CBSI3aHHble C Iep-
NEeHAUKYJIAPHOCTBIO NPSAMOW M IJIOCKOCTH; HCCJIe-
AOBaTh IOCTPOEHHbIE MO/, B TOM 4YHC/Ie U C
HCII0JIb30BaHUEM allllapaTa ajareGpbl
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IIpooonsicenue

HasBanue
pa3zena (Tembl) Kypca
(xo1M4ecTBO YacoB)

OcHOBHOE cojepKaHHe

OCHOBHBIE BH/bI A€STEJbHOCTH YYAIIUXCS

Yribl 1 paccTOAHUA
(16 1)

[loBTOpeHuUe: yros Mexzay HNpsMbI-
MH Ha IJIOCKOCTH, TDUTOHOMETPHUSA B
MIPOM3BOJIbHOM TpPEYroJIbHUKE, Teo-
peMa KOCHHYCOB.

[loBTOpEHHE: YTOJ MeXJy CKpellu-
BalOILMMHUCA MPAMBIMU B MPOCTPaH-
CTBE . FeOMeTpI/I‘{eCKI/Ie MeTOo/Jbl BbI-
YUCJEHUA yTJla MeXJy NpsAMbIMU B
MHOTI'OTPaHHUKaX .

JlByrpaHHblii yrosi. CBOMCTBO Jiu-

HeHHBIX YTJIOB JByrPaHHOTO yTIJja .

[leprieHAMKYISIpHbIE NJIOCKOCTH .

CBoiicTBa B3aUMHO INepHEeHJUKY-
JIAPHBIX IJIOCKOCTe! . [IpusHak nep-
MeHAUKYJIAPHOCTH IJIOCKOCTeH;

TeopeMa O TMpPAMON IepeceyeHUs
JIBYX IJIOCKOCTEH IepneHJUuKyIsAp-
HBIX TPeTbel IJIOCKOCTH .
[IpsAMOyro/ibHBIA Napasiesenunes;
Ky6; M3MepeHHs, CBOMCTBa NpPSMOY-
roJIbHOTO MapaJuiesenunesa . Teope-
Ma O JuaroHaJyd MpsMOYTOJbHOTO
napaJjiesiendnesa M CaeJCTBUE U3
Heé.

AKTya/su3upoBaTh (aKTbl U MeTOJbl IJIAaHUMe-
TPUH, peJIeBaHTHbIE TEMe, MPOBOJAUTh AHAJIOTHH .
dopMy/IMpOBATH OllpesiesieHre JByrPaHHOrO yrJa.
JloKa3pIBaTh CBONCTBO paBeHCTBA BCeX JIMHEHHBIX
yIJIOB /JIByrpaHHOro yrJia.

KnaccudpunmupoBaTts AByrpaHHble YIJIbl B 3aBUCH-
MOCTHU OT UX TPaJlyCHOH MepHhl .

dopmy/IMpoBaTh olpe/iesieHHe B3aUMHO IepIlieH-
JUKYJISIPHBIX MJIOCKOCTEH .

Jloka3pIBaTh TeopeMy O NpHU3HaKe NepleH/UKY-
JIIPHOCTU [IBYX IJIOCKOCTEH .

dopmMy/iMpoBaTh cieACcTBUe (U3 MpHU3HAKA) O Mep-
NEeHAUKYJIAPHOCTH IVIOCKOCTH, KOTOpasl NepreH/iu-
KyJIipHa NPSAMOMH, 110 KOTOPOM IepeceKaloTcda JBe
IIJIOCKOCTH, 3TH IJIOCKOCTSM .

Jloka3eIBaTh yTBepXKJEeHUSA O ero CBOMCTBAX; Teo-
peMy U CJeICTBHMe M3 Heé 0 JUaroHaJsaxX NpsaMoOy-
roJIbHOTO MNapasijiesenuiesa .

PemaTth crepeomeTpuyecKkre 33Jja4d, CBA3aHHbIE C
NepIeHAUKYJIAPHOCTb NPSAMBIX M IJIOCKOCTEH, HcC-
NoJIb3ysl IJIaHUMeTpUdecKre GaKkTbl U METOBbI .
IIpoBOAUTL JIOTMYECKH KOpPpPEKTHbIE J0KasaTeJb-
Hble PACCY>KJeHHUs NpPH pelleHWH TreoMeTpPHUYeCKHUX
3a/Jlay, CBA3AHHBIX C NEPHEHJUKYJSPHOCTbIO IIJIO-
CKOCTEeH .
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CTtepeoMeTpuyeckre W NPUKJIAJHbIE
3a/a4y, CBs3aHHble CO B3aUMHBIM
pacrnoJio’)keHMeM MpsSMbIX U MJIOCKO-
CTH.

[ToBTOpEHUE: CKpell{1Balolecs
npsiMble, NapaJsiieJibHble JI0CKOCTH
B CTaHJAPTHBIX MHOTOTpaHHUKaX .
[lapa mapasyiesbHBIX IJIOCKOCTEH
Ha CKpellMBaINXCcs NPSAMBIX, pac-
CTOAHUE MEXY CKpellHuBalIUMHU-
CA NIPpAMBIMH B NPOCThIX CUTyallU-
ax.

OnyckaHUe NepneHAUKYy/JIapOB, Bbl-
YUCJIeHHe PACCTOAHUN OT TOYKH [0
TOYKH; MPSMOMU; IMJIOCKOCTH .
Bblunc/ieHuMe  pacCTOAHUH — Mexay
CKpeIMBAILUMHUCA  NPAMBIMU €
[IOMOILbIO NePNeHAUKYJIAPHON II0-
CKOCTH .

TpéxrpaHHbld yroJs, HepaBeHCTBa
JUISl TPEXTPAHHBIX YTJIOB.

Teopema [ludaropa, TeopemMbl KoCH-
HYCOB M CHHYCOB JJIfl TPEXI'PAaHHOTO
yraa . JjaeMeHTbl chepUudecKon reo-
MeTpHUHU: reofie3udecKue JMHUM Ha
3emiie

AHaJIPI3PIPOBaTb U MOJEe/IMPOBATh Ha fA3bIKE Ieo-
METpHUH peasibHble CUTYyallMH, CBA3aHHbIE C IIep-
NeHAUKYJAPHOCTbIO NPAMbIX U IJIOCKOCTEH .
HUccnegoBaTth MNOCTpOEeHHble MOJeJId, B TOM 4HCJ/Ie
U C HWCIIOJIb30OBaHUEM alImapaTra a.}'[l"erbI .

Pematsb NpUKJIaJHble 3aJa4y, CBA3aHHbIe C Ha-
XOXJeHUueM reoMeTpruieCKux BeJIM4YNH

MHororpaHHMKHA
(7 9)

CucremMaTtusdanusi 3HaAHHMH: MHoOro-
FPaHHUK U €ro ajeMeHTHI . [lupamu-
Aa . Buppl nupamuy . IlpaBusibHas
nUpaMuza .

Pa6GoTaTh ¢ yyeOGHUKOM: 3aJjaBaTb BOIPOCHI, Je-
JIaTb 3aMe4daHHsi, KOMMEHTApHH .
AHa/M3UpoBaThb pellleHHe 3aJayH .
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OcHOBHOE cojepKaHHe

OCHOBHBIE BH/bI A€STEJbHOCTH YYAIIUXCS

[Ipusma [IlpaMaa u Hak/JOHHasa
MPU3MBI [IlpaBuibHasg npHU3Ma
[IpaAMo#l mnapaJiesenunef, NpsMoy-
roJIbHBIM MapaJsijiesenunes, Ky6 .
BeinykJible MHOTOTpaHHUKH . Teope-
Ma Jisepa . [IpaBUbHBIE U TOJY-
NpaBUJIbHbIEe MHOTOTPAHHUKHU

PucoBaThb BbINYKJ/Ible MHOTOTPAHHUKU C 3aIaHHbI-
MM CBOMCTBaAMU; BOCCTaHaBJIMBATh OOILIMH BU/J, BbI-
MyKJIOTO MHOTOTPAaHHHUKA [0 JIBYM €0 MPOEKIUIM .
Jloka3bIBaTh CBOWCTBA BBINYKJIOTO MHOTOTPAaHHHUKA .
PucoBaTh BbINyKJIble MHOTOTPAaHHUKHU C pa3HOU
3HJIepoBOY XapaKTepHUCTUKOU; UCCIe 0BATh BO3-
MOXHOCTH TIOJIyYeHUs pe3yJsbTaTa INpHU BapbUpOBa-
HUU JTaHHBIX .

JloKa3pIBaTh CBOMCTBA IPAaBWJIbHBIX MHOTOrpaH-
HUKOB . IlJ1aHMpOBAaTh NOCTPOEHHE NPaBUJIbHbBIX
MHOTOTPAaHHUKOB Ha NOBEPXHOCTSAX JAPYrUX Mpa-
BUJIbHBIX MHOT'OTPAaHHHUKOB

BekTopsl
B NPOCTPAHCTBe
(13 4)

[ToHATHE BEKTOpPa Ha MJIOCKOCTU U B
IIPOCTPaHCTBE .

CyMMa ¥ pa3HOCTb BEKTOPOB, Ipa-
BHJIO TapaJljiesienuIiiesia, YMHOXe-
HHe BEKTOPA Ha YUCJI0, Pa3JIOKEHHe
BeKTOpa 1o 6a3ncy TPEX BEKTOPOB,
He JIeXKallluX B OJHOH IJIOCKOCTH .
CkasisspHOE NpOu3BeJleHUe, BBIYHC-
JIeHHe yIJla MeXJy BeKTOpaMH B
NIPOCTPAHCTBE .

[IpocTelilive 3a7a4u C BEKTOpaMH

AxTyanmsupoBarb (akTbl U METOJbI IJIAHHUMeE-
TPHH, peJieBaHTHbIE TeMe, MPOBOJUThL AHAJIOTHH .
OnepupoBaTh NOHATUSAMU: BEKTOP Ha IJIOCKOCTH U
B [IPOCTPAHCTBE; KOMIJIAaHApHbIE BeKTOPHI . [IpuBo-
JUTh NpUMepPbl GU3NIECKUX BEKTOPHBIX BEJIMYHH .
OcBauBaTh IpaBUJia BBINIOJHEHUS JEeHCTBUH CJI0-
J)KeHUsI U BBIYUTAHUS BEKTOPOB, YMHOXEHUsI BeK-
TOopa Ha YUCJIO .

JloKa3bIBaTh MPU3HAK KOMILJIAHAPHOCTHU TPEX BEK-
TOPOB.

JloKa3bIBaTb TeOopeMy O Pa3JIOKeHUU JI060ro BeK-
TOopa MO TPEM JAaHHbBIM HEKOMIJIAHAPHBIM BEKTO-
pam.
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JBHKeHMUs
(549)

JlBrxxeHus: npocrpaHcTBa . Otobpa-
KeHUsi . J[BM)KEHUsT U PpPaBEHCTBO
uryp . O6uue cBOMCTBa [JBHXKe-
HUU . BuJbl ABMKeHUN: Napasijiesib-
HbIH NepeHoC, LleHTpabHasi CUMMe-
TpUs, 3epKajbHasgi CUMMETPHs, MO-
BOpOT BOKpYT NpsIMOM .
[Ipeo6pasoBanusa nojob6us . [Ipsmas
u cdhepa dusepa.

FeoMeTpUyecKHe 33Jlaud Ha IMpUMe-
HeHHe OBUXKEeHUA

IIpUMeHSATb NpaBUJia BBINOJHEHUS JEWCTBUH cJIo-
J)KEHUSI U BBIYMTAHUS BEKTOPOB, YMHOXXEHUs BeEK-
TOpa Ha YHC/IO NpPU pEelleHUH 3aJad .

HaxoauTb KOOpAMHATHI BEKTOpPA B JIAaHHOM 6asuce
Y CTPOUTb BEKTOp MO €ro KOOpJHHaTaM .
BCOMHUTB Olpejie/ieHHe CKa/IIPHOIO0 YMHOXEHHUS
M €ero CBOMCTBA . BBIYHUCIATH C NMOMOILIBIO CKaJSP-
HOTO YMHOXEHHUS JJIMHBI BEKTOPOB, YIJIbI MEXAY
HUMHM, YCTaHABJIMBAaThb IMEPIEHAUKYISIPHOCTb BEK-
TOpOB.

AHa/IM3UPOBATh U MOJEJUPOBATBH Ha SI3bIKE I'eo-
MEeTpUU peasIbHble CHUTyalluH, CBA3AHHbIE C (1)1/131/1-
YeCKMMHU BEKTOPHBLIMH BEJIMYHWHAMMU .
Hcnosib30BaTh NpU pellleHUWH 33Jja4, CBA3AaHHBIX C
BEKTOpPaMH B MPOCTPAHCTBe, IJIAHUMeTpUYecKue
$aKTbl U METO/HI .

CBOGOAHO ONEepUpPOBaTh MOHATHUAMH: OTOGpaxe-
HUe IPOCTPaHCTBA Ha cebs, JBM)KEHHe MPOCTpaH-
CTBa; LieHTpaJibHas, oceBas MU 3epKajbHasg CUMMe-
TPHH, Napa/lJleJibHbIH IIepeHOC; PAaBEHCTBO U I0J0-
6ue ¢uryp .

Jloka3bIBaTh YTBEPXKJEHUSA O TOM, YTO LiEeHTpasb-
Hasd, oceBasg W 3epKaJbHasd CHUMMETPHHM, Mapas-
JIeJIbHBIM IIepeHOC ABJAITCA [JBWKEHUAMU . BbI-
MOJIHATH Npeo6Gpa3oBaHUsI MOA00OUA .
OnepupoBaTh NOHATUSMM: IpsiMast U chepa -
Jepa.

PemaTb reomMeTpuyeckre 3aZja4d C MCNOJIb30BaHHU-
eM JBHXXEHHH .

Hcnosib3oBaTh NpH pelleHUuH 3aJady JBHKEHMS
NpPOCTPAHCTBA M HUX CBOMCTBA.
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IIpooonsicenue

HasBanue
pa3zena (Tembl) Kypca
(xo1M4ecTBO YacoB)

OcHOBHOE cojepKaHHe

OCHOBHBIE BH/bI A€STEJbHOCTH YYAIIUXCS

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

HccnepoBaTh NMOCTPOEHHBIE MOJEJH .
Hcnoab30BaTh nudpoBbie pecypchl

11 knacc (He meHee 105 )

HasBanue
pasaena (TeMbl) Kypca
(xomM4ecTBO 4YacoB)

OcHOBHOeE coaepikaHue

OcHOBHBIE BU/BI JeSITeJbHOCTH yJammxcsa

AHa/IuTHYecKast
reoMeTpus
(154)

[IoBTOpeHHe: KOOPAUHATHI BEKTOpa
Ha IUVIOCKOCTM U B HPOCTPAHCTBE,
CKaJIIpHOEe NpOU3BeJleHHe BEeKTO-
pOB, BbIYHCJEHHE yIja MEeXAYy BeK-
TOpaMH B INPOCTPAHCTBe . YpaBHe-
HUe I[psAMOM, MpoxXojsdlled depes
JiIB€ TOYKH .

YpaBHeHHe NJIOCKOCTH, HOpPMaJb,
ypaBHEHHE MJIOCKOCTH B OTPE3KaxX
BekTopHoe npousBefeHue. JInHew-
Hble HepaBEeHCTBA, JIMHEWHOEe Ipo-
rpaMMHUpOBaHUe

AKTyanusupoBaTh GaKTbl U MeTOAbl IJIaHHMe-
TPUH, peJIeBaHTHbIe TeMe, IPOBOAUThL AHAJIOTHU .

CBOAUTDH [eHCTBUSI C BEKTOPAMM K aHAJIOTUYHBIM
JeMCTBUSM C UX KOOpPJAWHATAMM .

BCIOMHUTB ONpe/ie/ieHHe CKaISIPHOTO YMHOXEHHUSsI
Y ero CBOHCTBA . BBIUMCIAATH € MOMOLIBIO CKassp-
HOTO YMHOXXEHUsI JJIMHbl BEKTODPOB, YIJIbI MEXIY
HUMH, YCTaHaBJUBaTb IepPleHAUKYISIPHOCTb BeK-
TOPOB.

BBIBOAMTB ypaBHEHHeE IJIOCKOCTU U GOpMyJIy pac-
CTOSIHUSI OT TOYKH [0 IJIOCKOCTH .
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AHanuTU4YeCcKHe MeTOJbl pacyéTa
yrja MeXAy NpsSIMbIMU W IJIOCKO-
CTSIMU B MHOTOTpaHHUKax . Dopmy-
Jla pacCTOSIHHUS OT TOYKH JI0 MJIOCKO-
CTU B KOOpPJUHATAX .

HaxoxeHHue pacCTOSIHUU OT TOYKH
J10 TIJIOCKOCTHU B Kybe U NMpaBUJIbHOU
nupamuyjie

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

IIpoBOAUTH JIOTUYECKU KOPPEKTHbIE JOKa3aTeJib-
HbI€ PacCyKAeHUs NIPU pellleHUU TeoMeTpUIeCKUX
33/lad Ha MpUMeHeHHWe BEeKTOPHO-KOOPJUHATHOTO
MeTo/ia .

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

HccaepoBaTh NOCTpOEHHbIE MOJIEJIH, B TOM 4YHUC/e
MU C UCNOJIb30BAaHUEM alrapara ajareépsbl .
Hcnosib30BaTh KOMIIBIOTEPHbIE MPOTPAMMBI .
3HAKOMMTbCS C UCTOPUEH Pa3BUTHS MaTeMaTUKH

IloBTOpPEHME,
0600611eHHe

M CHCTeMaTHU3alMs
3HaAHUH

(15 4gacoB)

CeyeHHs] MHOTOTPAaHHHKOB: CTaH-
JapTHble MHOTOTPAaHHUKH, MeTOJ,
C/Ie[IOB, CTaHJAApTHble IJIOCKOCTH,
nepece4yeHrss MPSAMBIX M IJIOCKO-
cren

[TapanienbHble MPsAMbIe U NJIOCKO-
CTU: mapaJijieJbHble CeYeHUs, pac-
4ET OTHOILIEHUH, YIJIbI MEXAY CKpe-
LMBAIOIIUMUCS MPIMBIMHU
[lepneHAUKY/IIpHbIE TOpsIMblE U
IIJIOCKOCTU:  CTAaHAAPTHBIE Maphl
MepHeHUKYASPHBIX IJIOCKOCTEH U
NMPsSMbIX, CUMMETPHUH MHOTOTpaH-
HHUKOB, TeOpeMa O TPEX mepreH U-
KyJisipax, BIYHCJIE€HHUs JJIUH B MHO-
rorpaHHUKax

CTpouTh ceyeHud .

PemaThb cTepeoMeTpuYeckHe 3aJlaud Ha J0Kasa-
TeJbCTBO MaTeMaTHYeCKHUX OTHOILUEeHMWH, Haxox/e-
HUe reoMeTPHUYEeCKHUX BeJMYMUH (JJIMH, YIJOB, IJIO-
maze, o6bEMOB) .

Hcnosb30BaTh NpPU pelleHWH CTepeoMeTpHUYeCcKHX
3aJlay IUITaHUMeTpudeckre GakTbl U METOABbI .
IIpoBOAUTE JIOTMYECKH KOPpPEKTHble [o0KasaTeJib-
Hble PACCyX/leHUs INpHU pelIeHUH CTepeoMeTpuye-
CKMX 3a/ad .

CpaBHUBaATh U aHAJIM3UPOBaThb peasibHble CHUTYa-
IIM1 U BBIABJIATb BO3MOXKHOCTb €€ MOJIeJTMPOBaHUS
Ha f3bIKe TeOMETpPHH .

Mopae/MpoBaTh peajbHYI0 CHUTYyallMI0 Ha S3bIKe
reoMeTpuu M HMCC/IeJ0BaTh IOCTPOEHHBbIE MOJENH,
B TOM 4YHCJIe U C UCIOJIb30BaHUEM almapara ajre-
OpHI .
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HasBanue
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(xo1M4ecTBO YacoB)

OcHOBHOE cojepKaHHe

OCHOBHBIE BH/bI A€STEeJIbHOCTH YYAIIUXCS

[ToBTOpEeHME: IJIOLW@AXM  MHOTOY-
FOJIbHUKOB, GOpMyJibl s TJIOIIa-
el, cooOpaXKeHus MOoA00us .
[lnomaau cedyeHUW MHOTOTPAHHU-
KOB: IJIOIIaJM MMOBEPXHOCTEU, pas-
pe3aHusi Ha YacTH, COOGpaXKeHUs
nojo6us

HUcnosib30BaTh KOMIIbIOTEpPHbIE IPpOrpaMMbl IMNpU
pelueHuu 3aaa4

06béM
MHOTOrpaHHHKA
(17 4q)

06béM Testa . O6BEM NPSAMOYTOJIBHO-
ro mnapajiesenunesa . 3azayd o6
yZIBOEHUH Ky06a, 0 KBaJpaType Ky6a;
0 TPHUCEKIMH yTJa.
CTrepeoMeTpHyecKue 3ajayl, CBf-
3aHHbIE C 0G'bEMOM MPSMOYI0JIbHO-
ro napasiesenunesa .

[Ipuk/iaziHble 3aJa4d, CBA3aHHbIE C
BbIYHCJIEHUEM 0GBbEMa MPSAMOYI0Jib-
HOI'0 Iapasesenunesa .

O6BbEM MPSAMOUN HPHU3MBI .
CrepeoMeTpUyecKre 3aJa4yH, CBs-
3aHHbIE C BBbIYHCJIEHHEM OOGBEMOB
npsMou npusmel . [IpukiagHble 3a-
Jlaul, CBsI3aHHble C 0G'bEMOM Nps-
MOM MPU3MBI .

CBOGOAHO ONEpHPOBATh NOHATHUSMU: 06BEM TeJIa,
06bEM IPSIMOYTOJIBHOTO Napasljesenunesa .
®dopMy/IMpoOBaTh OCHOBHbIE CBOHCTBA 0GBHEMOB .
Jloka3biBaTh TeopeMy 06 06bEMe MPSAMOYTOJbHOTO
napaJuleJieNinesia, CJAeJCTBUS U3 Heé.

Pa3spe3aTh MHOrorpaHHUKHY, NepeKJaJblBaTh Ya-
CTH.

PemaTh cTepeoMeTpHUyecKHe 3aJauM, CBsI3aHHbIE C
BBIYMC/IEHHEM O0GbEéMa INpPsSMOYroJIbHOTO Mapasiie-
JIenuInesa, MpU3sMbl .

CpaBHHMBATb U AaHA/IU3UPOBATh YTBEPXKIEHUS C Lie-
JIbIO BBISIBJIEHUS JIOTUYECKH KOPPEKTHBIX U HEKOp-
PEKTHBIX PaCCYXAeHUN .

AHa/IM3UpoOBaTh M MOJE/JIMPOBATh Ha sI3bIKE Teo-
METPUU peaJibHble CHUTyalldH, CBs3aHHble C 00BE-
MOM TNPSIMOYTOJILHOT'O Mapasljeselunesia, TpU3MBbl,
NUpaMUJbI .




65

BbluncieHue 0O0BbEMOB TeJs C IMOMO-
b0 ONpeJleJIEHHOT0 UHTerpasaa
O6bEéM HaAK/JIOHHOM MNPU3MBI, NHpa-
MU/IbI .

dopmysia 06bEMa nupamMubl . OTHO-
lIeHHe 06'beMOB MUPAMUJ, C OOIIUM
YTJIOM .

CrepeoMeTpHyecKde 3ajJlayd, CBf-
3aHHble C O0O0BbEMaAMM HaAKJIOHHOU
NPU3MBbI, TUPAMHU/BI .

[MpuknagHbie 3a7a49u 110 TeMe «O6b-
éMBbI TeJI», CBI3aHHbIE C 0G'bEMOM
HaAKJIOHHOMW MpPU3Mbl, TUPAMHU/bI .
[IlpumeHeHue 06BEMOB . Brruucie-
HHE PACCTOSIHUSA J10 IIJIOCKOCTH

HccienoBaTe NOCTpOEHHblE MOJEJNH, B TOM 4YHUC/e
Y C MCIOJIb30BaHMEM annapara ajrebpsl.
BBIBOAMTB OCHOBHYIO MHTETrpajibHy10 GOpMyJ1y JJis
BbIUMC/IEHUSI 06BEMOB TeJl .

Jloka3bIBaTh TeopeMy 06 00'bEMe HAKJIOHHOU MpU-
3Mbl Ha NIpUMepe TPeyroJibHOW NMPU3MbI U IS NIPO-
WM3BOJIbHOW NMPHU3MBI .

JloKa3bIBaTh TeopeMy: 06 06bEMe MUpaMuabl, Gpop-
MyJIMpOBaTh CJEeJCTBUS U3 Hee: 00bEM yCeuyéHHOU
nupaMmuzbl . BeiBoguTh GOpMyJsy sl BbIYUCTEHUS
06'bEMOB yCeUEHHON MUPaMU/L bl

TeJsia BpaleHUsA
(24 4)

HuauHapudeckas NOBEPXHOCTb, 06-
pasymoiide LUJIMHAPUYECKOW I0-
BEPXHOCTH .

Uuaunzap . [lpaMol KpyroBod LH-
JuHgp . [liomazb NOBEPXHOCTH IH-
JIMHJpA .

KoHudeckass MoBepXHOCTb, 06pasy-
IolMe KOHWUYECKOW IOBEPXHOCTHU
Konyc . CeuyeHue KOHyca IJIOCKO-
CTbI0, Mapa/lJIeJIbHOM IJIOCKOCTH OC-
HOBaHUSA . YceuyéHHBbIM KoHyc . U30-
OpakeHHE KOHYCOB M yCEUYEHHBIX
KOHYCOB.

[lnomwasb GOKOBOM IMOBEPXHOCTU M
[IOJTHOM NOBEPXHOCTH KOHYyCa .

CB0GOJHO ONepUpOBaTh MOHATHUAMM: LWIMHJApUYe-
CKasg IOBEpPXHOCTb, LWJWHAP . H3y4yaTh cnoco6bl
NOJIydeHUs LMJIMHJPUYECKONM NOBEPXHOCTH, LHU-
JIMHJpA .

H3o06pakaTh LUJIUH/P U €ro ceyeHHus MJIOCKOCTHIO .
CBOGOAHO ONEepUPOBaTh NOHATHAMMU: KOHHYECKas
MOBEPXHOCTb, KOHYC, YCe4éHHBbIH KOHyC . M3yyarb
Croco6bl  MOJIy4eHHUs KOHHUYECKOM IIOBEpPXHOCTH,
KOHyca .

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

BpIBOAMTB GOPMYJIBI /1T BBIYMCIEHHUS GOKOBOH U
MOJTHOM TOBEPXHOCTEH TeJs BpalleHHUs .
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IIpooonsicenue

HasBanue
pa3zena (Tembl) Kypca
(xo1M4ecTBO YacoB)

OcHOBHOE cojepKaHHe

OCHOBHBIE BH/bI A€STEeJIbHOCTH YYAIIUXCS

CTepeoMeTpuYecKHe 3aJadyd Ha [0-
Ka3aTeJbCTBO U BbIYHUCJIEHUE, TO-
CTPOEHHEM CeYeHUH IWJIHUH/APA, KO-
Hyca.

[lpuksagHble 3a/ia4M, CBSA3aHHbIE C
MUJIUHAPOM .

Cdepa u map .

[lepeceyenue cdepbl U 1Wapa c IJIO-
ckocTblo . Kacanue mapa u cdepsl
IJIOCKOCTbIO . Bua u usobpakeHue
uiapa.

YpaBHeHUe cdepsl .
pbl U eé yacTeu .
CumMeTpusa cdepbl U 1Iapa.
CrepeoMeTpHyecKue 33Ja4d Ha J0-
Ka3aTeJbCTBO U BbIYHC/IEHUE, CBS-
3aHHbIe co chepoil U 1wapom, mno-
CTPOEHMEM HX CEeYeHUH IIJIOCKO-
CTBIO .

[IpuknajHble 3aja4yy, CBS3aHHBIE
co cdepoil U mIApOM .

[IoBTOpeHHE: OKPYXKHOCTb Ha ILIO-
CKOCTH, BBIYUCJIEHHUS B OKpPYXXHO-
CTH, CTaHAAPTHBIE 006U

[lnowanes coe-

PemaTh cTepeoMeTpuuyeckue 33/a4y, CBsSI3aHHbIE C
TeJlaMU BpallleHHUs], HaXOXJeHueM IIolagd GOKo-
BOM M NOJIHOM IOBEPXHOCTH, NOCTPOEHHEM ceye-
HUH .

Hcnosb30oBaTh NpHU pelleHUM 33/jay IJIaHUMeTpU-
yeckue GaKThl U METOJIbI .

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

AHa/nM3UpoOBaTh U MOJE/JIMPOBaTh Ha fA3blKe Ieo-
MeTpUH peasibHble CUTYalM{, CBS3aHHble C KOHY-
COM W LMJIUHJPOM .

HccaepoBaTh NOCTPOEHHbIE MOJIEJIM, B TOM 4YHCJe
Y C MCM0JIb30BaHUEM allllapaTa ajJre6ppl
AxTya;smmsupoBaTtb GaKTbl M MeTOJbl IJIaHUMe-
TPHUH, peJieBaHTHble TeMe, NIPOBOJUTh AHAJIOTHUH .
CBOGOAHO ONIEPpHPOBATh NOHATHAMMU: cdepa U 1ap,
LEeHTp, paguyc, JuameTp cdepbl U mapa.
HccnepoBaTh B3aWMHOE pacnoJiokeHue chepbl U
IIJIOCKOCTH .

dopmysiMpoBaTh onpejiesieHde KacaTeJbHOU IJo-
CKOCTH K cdepe .

Jloka3bIBaTh TeOpeMbl O CBOMCTBe M NMpPU3HAKE Ka-
caTeJIbHOM IJIOCKOCTH .

BbiBoaguTb GOpMyJsy A/ BBIYMCJIEHHUS IUIOLAAU
chepnl yepe3d paauyc chepsl.
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PazsinuHble KOMOWHAILUK TeJ Bpa-
LIEHUSI | MHOTOTPAHHHUKOB .
3agauu o TeMe «Tesia U MOBEPXHO-
CTH BpallleHUsI»

PemaTb cTepeoMeTpuUYeCcKHe 33aJjlayd, CBSI3aHHbIE
co chepoll U 1IAPOM, HAXOXKJAEHUEM IIoaau cohe-
pbl U eé yacTel, MocTpoeHUeM cedeHUN chepbl U
mapa.

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

PemaTh npocTble 33/ja4, B KOTOPBIX QUTYPUPYIOT
KOMOWHALMKM TeJ BpallleHWsi ¥ MHOTOTPaHHUKOB .
Hcnosib30BaTh NpH pellleHry 33/ja4, CBI3aHHbIX CO
cbepoil ¥ mapoM, MIaHUMeTpudeckue GpakTbl U
MEeTO/bI .

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

IIpoBOAUTBL JIOTHYECKU KOpPpPEKTHbIE JlOKa3aTesb-
Hble pacCyXJleHUsl NpPU PelIeHUU reoMeTPUYIeCKUX
3a/a4, CBS3aHHBIX C MEPHEHAUKYJISIPHOCTBHIO IIJIO-
CKOCTEeH .

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

HccnepoBaTh nocTpoeHHble MOJENU, B TOM YHCIE
Y C UCIIOJIb30BaHHUEM amiapaTa ajare6pbl

Inomaau
MOBEPXHOCTH
U 06 bEMBI
KPYTJIbIX TeJ
(9 v)

06BéM npuausHzapa. Teopema 06
00bEMe MPSIMOTO LWJIMHADA .
[Tnomaau 60KOBOM U MOJIHOM ITO-
BEPXHOCTHU LUJIUHAPA

CB0GOAHO OonepupoBaTh NOHATUAMM: 00BEM TeJa,
MJIOIA/lb TOBEPXHOCTH .

®dopMy/IMpOBaTh OCHOBHbIE CBOHCTBA OGBEMOB .
Jloka3bIBaTh TeopeMbl: 06 06'béMe LWJINHAPA; 06
06béMe KOHyca. BbIBOAUTB GOpPMYJIBI /11 BBIYMC-
JieHUs1 06bEMa YCeuEHHOr0 KOHYycCaA .
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IIpooonsicenue

HasBanue
pa3zena (Tembl) Kypca
(xo1M4ecTBO YacoB)

OcHOBHOE cojepKaHHe

OCHOBHBIE BH/bI A€STEeJIbHOCTH YYAIIUXCS

BeruucieHve o6bEMOB Tes C MOMO-
LIbI0 OMNpeJieJIEHHOrO0 HWHTerpasa
06 bEM KOHycCa .

[lromasu 6GOKOBOW W TIOJIHOM IIO-
BEPXHOCTH KOHYCa .
CTepeoMeTpuyeckue 3ajayM, CBs-
3aHHbIe C BbIYHUCJIEHHEM OOBEMOB
LWJIMHAPA, KOHYyCA .

[IpuknagHble 3a5a4u 110 TeMe «O6bé-
Mbl U IJIOLIAJIU NOBEPXHOCTEH TeJ .
O6BEéM ILIapa U IIAPOBOTO CEKTOpaA.
Teopema 06 06béMe mapa . [liomaap
cohepnl.

CTtepeoMeTpuyeckde 3aJadd, CBsI-
3aHHble C BBIYHCJIEHHEM OOBEMOB
miapa, IIapoBOTO CerMeHTa, IIapo-
BOTO CEKTOpa.

[IpukiagHble 33Zjauyd 1O  TeMe
«06'bEMBI TeJI», CBA3aHHbIE C 0OBE-
MOM ILIapa ¥ IJIOW@AJbI0 chepsl.
CooTHOIIEHUST MeX[Jy IIOMAAIMU
MOBEPXHOCTEH U 06BEMaMH MOJ06-
HBIX TeJ .

[lo06HBIE Tesla B MPOCTPAHCTBE .
H3MeHeHne 06bEMaA MPU MOJOGHH .

HccnenoBaTh MOCTPOEHHbIE MOJIEJNH, B TOM YHCJIE
Y C WCIOJIb30BaHMEM amnmnapara ajareGphbl .

3HaTh BO3MOXXHOCTHU pellleHHUsl 33Jjlad Ha IOCTpoe-
HUEe LMUPKYJeM U JIMHEHKOH, O KJIacCUYecKUX He-
pa3pellMMbIX 337a4ax .

CB0OGOAHO ONepUpPOBaTh NOHATUSAMM: 111aPOBOU cer-
MEHT, IIIapOBOM CJIOH, IAapOBOH CEKTOp, OCHOBaHHUE
M BbICOTA CerMeHTa, OCHOBaHHWE M BbICOTA LIapOBO-
ro cJjos .

BeiBoauTb GopMyJsibl AJis HaxX0XKJeHHs O06BEMOB
IIapOBOTO CerMeHTa, IIApOBOro CeKTopa, MJoLaAu
cohepsnr.

Jloka3bIBaTh TeopeMy 06 00'béMe mIapa.

PemaTe cTepeomMeTpuyeckHe 3a/ayM, CBS3aHHBIE C
06bEMOM 1lApa, LIAPOBOrO CErMEeHTa, IIapOBOTO
CEeKTOpa, IJIoLAa/bl0 chepsl .

CpaBHUBATh 1 aHAa/IU3UPOBAThb yTBEPKAEHUS C Lie-
JIBIO BbISIBJIEHUS JIOTUYECKH KOPPEKTHBIX U HEKop-
PEKTHBIX PAaCCyKJeHHUH .

AHa/nu3upoBaTh U MOAE/UPOBATH Ha A3bIKE Ieo-
MEeTPHUH peasibHble CUTyalM{, CBS3aHHbIEe C 0OBE-
MOM IlIapa, UIIapOBOI'0 CErMeHTa, IIapOBOTO CEerMeH-
Ta, TIoW@Ablo cdepsl.

CB0GOAHO ONEepUPOBATH NOHATHEM: TOJ00HBIE Te-
Jla B NPOCTPAHCTBE .




€9

CrepeoMeTpUyecKde 3ajJadM, CBsI-
3aHHble C BBIYHCJIEHHEM OOBHLEMOB
TeJl ¥ IJI0IIaied MOBEPXHOCTER

BbI4yuCaATh 06bEMBI TEJ C TOMOIIBIO ONpeeéHHO-
ro MHTErpaJja.

PemaThb cTepeoMeTpuYyecKHe 33Jla4l, CBI3aHHbIE C
COOTHOLIEHUSIMU MEXAY IJIOIAASIMU IOBEPXHO-
CTed U 06'béMaMU MOJOOHBIX TeJI .

I[IpoBOAUTH JIOTUYECKU KOPPEKTHbIE JOKa3aTeJib-
HbI€ PacCyKAeHUs NIPU pellleHUU TeoMeTpUIeCKUX
3aJla4y, CBSI3aHHBIX C BbIYHUCJIEHHEM OOGBEMOB Tesa C
MOMOIIIbI0 OMNpe/eJIEHHOTO UHTErpasa, HaxX0X/JeHU-
€M COOTHOLIEHUS MeXAy IUIOIAJSMU IOBEPXHO-
cTed U1 00'bEMAMH MOJOGHBIX TeJ .
AHa/IM3UpPOBaTh U MOJE/JIMPOBATh Ha SI3blKe I'eo-
MeTpUM peasibHble CUTYallMM, CBSI3aHHble C 0OBE-
MaMH M NOBEPXHOCTSIMM TeJl, Ha J0Ka3aTeJbCTBO U
Ha HaXOXKJleHHe reOMeTPpUYECKHX BeJIUIUH

IloBTOpEHME,
060061eHHe

M CHCTeMaTHU3alMs
3HaAHUH

(254)

O6o61arliee MOBTOpPeHHE TMOHATHH
U MeTOoJO0B Kypca reometrpuu 10-
11 ks1accoB, cucteMaTH3al s 3HAaHUHU

Hcropusa pasBUTHUSA CTEpeOMETPHUHU
KaK HayKH U eé poJib B Pa3BUTHHU CO-
BpeMEHHBbIX WH)XEHEPHBbIX U KOM-
NbIOTEPHBIX TEXHOJIOTUH

PemaTb cTepeoMeTpUYecKHe 3aJjaud Ha J0Kasa-
TeJIbCTBO MaTeMaTUYEeCKHUX OTHOIIEHHM, HaxoK[e-
HUe TeOMeTPHUYEeCKHUX BeJMYMH (JJIMH, YIJOB, IJIO-
maze, o6bEMOB) .

Hcnosib30BaTh NMpPU pELIEHUH CTEPEOMETPUYECKHUX
3ajay [JIaHUMeTpUdecKre GakTbl U METObI .
IIpOBOAUTH JIOTHYECKH KOPPEKTHBIE JJ0Ka3aTeb-
Hble PACCYyKJeHUs MPU PellleHNH CTepeoMeTpUYe-
CKHUX W IJIAHUMETPHUYECKUX 3ajad .

CpaBHUBaTh U aHA/JIM3MPOBATh peasibHble CUTYya-
MU U BBISIBJSATH BO3MOXKHOCTh €€ MOJIeJTMPOBaHUs
Ha sI3bIKe T€OMETPHH .

Moae/IMpoBaTh peasibHYI0 CUTYalHI0 Ha sI3bIKe reo-
METPUH U HMCCIAeA0BaTh I[OCTPOEHHbIE MOJEJU, B
TOM YHCJIE U C UCIIOJIb30BaHHEM arnapara ajareophl .
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IIpooonsicenue

HasBanue
pa3zena (Tembl) Kypca
(xo1M4ecTBO YacoB)

OcHOBHOE cojepKaHHe

OCHOBHBIE BH/bI A€STEeJIbHOCTH YYAIIUXCS

Hcnosb30BaTh KOMIBIOTEPHBIE MPOrPaMMbl  [PH
pelleHrHy 3a/ay .

INosyyaTh npeAcTaBJIeHUe 0 reOMeTPUH KaK O pas-
BUBalOlllelic HayKe, MCCAeAylOLed OKpY>KaroLui
MHUD, CBA3aHHOM C peasbHbIMHU 0GBbEKTaMH, MTOMO-
I‘aIOH.leﬁ pemnThb peasibHble XU3HEHHbIe CHTYyalluH
O pOJIM CTEPEOMETPUH B Pa3BUTHUHM COBPEMEHHBIX
VMH>XeHEePHbIX U KOMIIbIOTEPHBIX TEXHOJIOTHUH




PABOYAA NMPOrPAMMA YYEBHOIO KYPCA
«BEPOATHOCTb U CTATUCTUKA»

LIE/I U3YHEHWMA YHEBHOI O KYPCA

Y4ye6GHBI Kypc «BeposiTHOCTB W CTaTHUCTHUKa» yIJyOJEHHOTO
YPOBHsS SIBJSIETCS TMPOJODKEHUEM U pPa3BUTHEM OJITHOMMEHHOTO
y4eGHOro Kypca yrjyb6JE€HHOro YpOBHS OCHOBHOM IKoJbl. Kypc
npefHasHayeH [js GOPMHUPOBAHUA y OOYYAIOIIUXCA CTAaTUCTHYE-
CKOU KyJbTYpbl U MOHUMaHUSI POJIU TEOPUU BEPOSITHOCTEH KakK Ma-
TeMaTU4YeCKOr0 UHCTPYMEHTA JJI1 U3Y4YeHUsl CIAy4alHBbIX COOBITHH,
BeJIMYUH U mpoijeccoB. [Ipu u3ydyeHUU Kypca o6OraujaloTcs Hpe-
CTaBJIEHUSI Yy4yallUXCsd O MeTOJax HCCIAeJ0BaHUS HW3MEHYUBOTO MHU-
pa, pa3BUBaeTCAd NMOHHMaHHE 3HAYUMOCTH U OOUIHOCTH MaTeMaTH-
YeCKUX METO/IOB MO3HAaHHUS KaK HEOThbeMJIEMOU 4YaCTH COBPEMEHHO-
ro eCTeCTBEHHOHAy4YHOTO0 MHUPOBO33pEHUS.

Coziep>kaHUe Kypca HampaBJIeHO Ha 3aKpeIlJsieHWe 3HaHWH, MOoJy-
YeHHbIX NPU H3Yy4YEeHUH Kypca OCHOBHOW IIKOJIbI U Ha pa3BUTHE
NpeACTaBJEeHUN O CAy4alHbIX BEeJUYWHAX U B3aMMOCBSI3AX MEXIY
HUMH Ha BaXXHBIX INPHMeEpPAX, CIOKETbl KOTOPBIX IOYEPHHYTHI HU3
OKpy»Kalolero wmupa. B pesysbTaTe y 00y4YalOUUXCSd [JIOJKHO
cbopMUPOBATHCS NpPEACTABJIEHHE O HauboJiee YINOTPEOUTENbHBIX U
0O0UIMX MaTeMaTHYeCKHUX MOJEJSX, HCHO0JIb3yeMbIX [JIs1 OMHUCAHUS
AHTPONOMETPUYECKUX M JeMorpapruyuecKux BeJUYUH, MOTPENIHO-
CTed B pas/IMYHble pOJia U3MEPEHHUSX, JAJUTEJbHOCTH 0e30TKa3HOH
paboTbl TEXHHUYECKHUX YCTPOMCTB, XapaKTEPHUCTUK MaCCOBBIX sIBJIe-
HUUM U IPOLIECCOB B 00IecTBe. YYeOHBIM Kypc ABJAseTca 6a30U s
OCBOEHHsI BEPOSITHOCTHO-CTATUCTUUYECKHUX METOJ0B, HEO0OXOUMbIX
CrenuaJucTaM He TOJIbKO HHXXEHEPHBIX CHenuaJbHOCTENW, HO TakK-
’)Ke COIMAJIbHBIX W IICUXOJIOTUYECKHUX, TOCKOJbKY COBpPEMEHHbIe
00lIeCTBEHHbIE HAYKW B 3HAYUTEJbHOW Mepe HCIOJb3YIOT ammnapar
aHasM3a GOJIBIIMX JAaHHBIX. l[eHTpasbHYl0 4YacTh Kypca 3aHUMaeT
00CyX/leHHe 3aKOHa OOJIbIIMX 4YHucesJ — (yHJaMeHTaJbHOTO 3aKO-
Ha NPUPOJbI, UMEIOIEr0 MaTeMaTUYeCKylo GopMain3almio.

B CcOOTBETCTBUM C YKa3aHHBIMH LEJSIMH B CTPYKType y4eGHOTO
Kypca «BeposITHOCTb U CTaTUCTHKa» CpeJHeH HIKOJbl Ha Yray6JéH-
HOM YpOBHE Bbl/IeJIEHbl OCHOBHbIE CoJiepXKaTesibHble JuHuu: «Ciy-
YaiiHble COOBITHS M BEpPOSITHOCTU» U «CjydaiiHble BeJUYUHBbI U 3a-
KOH 6OJIBLIUX YHCE».

[IoMMMO OCHOBHBIX JIMHUHM B KYpC BKJIIOYEHBI 3JIEMEHTbI TEOPHUHU
rpadoB U TEOPUU MHOXKECTB, HEOOXOAUMbIE JIJIs1 MOJIHOIEHHOTO OC-



BOEHUSI MaTepHasia JJaHHOrO y4eOGHOro Kypca U CMEeXHbIX MaTeMa-
THUYECKHUX y4eOHBIX KYPCOB.

Copepkanue JuHUU «Ciy4aiiHble COOBITHUS M BEPOSITHOCTHU» CIIY-
)KUT OCHOBOM i1 GOpMUpPOBaHUs IpeJCTaBJIeHUN O pacrpejese-
HUU BePOSITHOCTEH Mex/ly 3HaueHUSMH CJAy4alHbIX BeJIMYUH.
BakHy0 4acTb B 3TOM co/iep>kaTe/IbHOW JIMHUU 3aHMMaeT U3ydyeHue
reoMeTpUYECKOI0 U GMHOMHAJIBHOrO pacnpesieJ;leHUH U 3HAaKOMCTBO
C UX HeNpepbIBHBIMU aHajJoraMM — IIOKas3aTeJbHbIM W HOpPMaJb-
HBIM pacnpeie/IeHUsIMH .

TeMbl, cBsiI3aHHbIE C HENTPEPbIBHBIMU CJy4YalHbIMHU BeJMYHUHAMU
M pacnpe/ieJIeHUsIMH, aKLeHTUPYIOT BHUMaHHeE IIKOJbHHUKOB Ha
OTNMCAaHUU U H3YyYEeHUH CJAYy4YaWHBIX SIBJEHUH C IMOMOLIbI0 HeNpepblB-
HbIX PyHKIUHA. OCHOBHOE BHHMaHUe y/iesisieTcs NoKa3aTeJlbHOMY
¥ HOpMaJIbHOMY paclipe/ieIeHUsIM.

B kypce mpeaycMaTpuBaeTCsl 03HAKOMUTEJNbHOE U3yYeHHe CBA3U
MeX/Jy CJy4YalHbIMM BeJUYMHAMH W ONKCAaHUE 3TOW CBSI3U C IIO-
MoIlbI0 Ko3ddHUIMeHTa KOppessiliui U ero BbIGOPOYHOrO aHasora.
3TU 3/71eMEeHThI COJlepKaHHs pa3BUBAIOT TeMy «/luarpamMmsl pacce-
WBaHUs», U3YUYEHHYI0 B OCHOBHOH IIIKOJIe, U BO MHOTOM OITHMPAOTCS
Ha CBeJleHUs U3 KypCOB aJre6pbl U TeOMeTpHH.

Emé ofuH 3/1eMeHT cojep)KaHHsA, KOTOPBIM NpejjaraeTcs Ha 03-
HAaKOMHTEeJbHOM ypOBHe — II0C/€e/0BaTe/IbHOCTh CIy4allHbIX Hesa-
BUCHMBIX COOBITUH, HAcTyNalwILUX B eAUHULY BpeMeHU. O3HAKOM-
JIeHHe C pacnpejieleHMeM BeposITHOCTEeH KoJiM4yecTBa TaKUX COObI-
TUH HOCUT pa3BUBAIOILMN XapaKTep U fABJAETCA aKTyaJbHbIM JJ
O6yLylIuX abGUTYPHUEHTOB, MOCTYNAMOIIUX Ha y4yeOHble CHelUaJbHO-
CTH, CBA3aHHble C OOIEeCTBEHHbIMM HayKaMHM, IICUXOJIOTHEH U
yIpaBJeHUEM .

MECTO KYPCA B YYEBHOM M/IAHE

B y4ye6HOM mJ/laHe Ha u3ydyeHHe y4debHOro Kypca «BeposTHOCTb
M CTAaTHUCTHUKa» Ha yray6JEHHOM ypoBHe OTBOAUTCA 1 y4eGHBIN yac
B HeJeJII0 B Te4eHHe KaXKAOoro roja obydyeHus, Bcero 70 y4eGHBIX
4acoB.

MIAHMPYEMBIE MPEAMETHbIE PE3Y/IbTATbl OCBOEHMA
PABOYEU MPOIPAMMBI (MO MOAAM OBYYEHMA)

OcBoeHne y4ye6GHOro Kypca «BeposiTHOCTb W CTaTHCTHKa» Ha
ypPOBHe cpeJHero obuiero o6pasoBaHus JOKHO ob6ecrneyuBaThb J0-
CTI)KEHUE CJeAyoIUX INpeAMeTHbIX 00pa3oBaTe/IbHBIX pe3yJibTa-
TOB:
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CBOOOAHO oOmNepUpOBaTh MOHATUAMHU: rpad, MIOCKUH rpad, CBA3-
HbIA rpad, nyTh B rpade, lLienb, IUKJ, JAEpPeBO, CTelNeHb BepIIU-
HbI, /lepeBO CJy4allHOro 3KCIepUMeHTa .

CB06OJHO oONEepUpPOBaTb MOHATHUAMH: CAy4aWHbIM 3KCIEPUMEHT
(ombIT), ciay4aiiHoe cOOBbITHE, 3JleMEeHTAapHOe Cly4YallHoe coGbITHe
(3/1eMeHTapHBIA MCXOJ) CJAYYaHWHOrO OINbITa; HAXOAUTb BEPOST-
HOCTH COOGBITHHM B ONbITax C PaBHOBO3MOXXHBIMHU 3J1eMEHTapHbIMU
COOBITHUSIMH .

HaxoauTh u QopMyJsUpOBaTh COOBITUS: IepecedeHue, 00beau-
HeHUe [JaHHBIX COOBITHH, COOBITUE, NMPOTUBOIOJIOKHOE JAaHHOMY;
HCNO0Jb30BaTh JUarpaMMmbl Jijepa, KOOPJAMHATHYI MNPSIMYH0 s
peleHus 3a/1a4y; MoJIb30BaThCsl GOPMYJION CJI0XKEHHUST BEPOSTHOCTEHN
JU1s1 BEPOSITHOCTEH JIBYX U TPEX CJyYalHBIX COOBITUH .

OnepupoBaTh MNOHATHUSIMHU: YCJOBHAs BEPOSATHOCTb, YMHOXXeHHE
BEpPOSITHOCTEHN, He3aBHUCHUMbI€ COOBITHS, JIepeBO CJAY4alHOro 3KC-
NeprMEeHTa; HaX0IUTh BEPOSTHOCTH COOBITHHI C MOMOILbIO IpaBuJIa
YMHOXXEHHUS, JepeBa CJAy4alHOro ONbITa, UCHOJIb30BaThb GOpPMYyJy
MOJTHOHM BeposaATHOCTH, ¢opmyay baileca mpu pelieHUH 3ajady;
onpeziesiiTb HE3aBUCUMOCTb COOBITUM 1o dopMmyse © 1O
OpraHu3alUy CAYyYaHHOTO dKCIEepPUMEHTA .

[IpuMeHATh H3y4YeHHble KOMOHHATOpHbIe QOpPMyJIbl [ Tepe-
YUCAEHUSI 3JIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITUH CJIy-
YAaHHOTO OIBITA, PELIeHUsT 33Jla4 10 TEOPUU BEPOSITHOCTEH .
CBOGOHO oONEepupoBaTh MOHATHUAMHU: OHHAPHBIN C/ayYalHBIN
onbIT (MCHBITAaHUE), YCIIEX U Hey/lauya, He3aBUCUMble WCIbITAHUS,
cepusl WCHBbITAHWUH; HAXOJUTh BEPOSITHOCTH COOBITHHM: B CEPUU HC-
MBITAaHUH JI0 NEPBOTO yCIlexa; B CEpUH UCNbITaHUU BepHysnu; B
OIBbITE, CBSI3AHHOM CO CJIyYaWHbIM BbIOOPOM M3 KOHEYHOU COBO-
KYIHOCTH .

CBOGOAHO OmepupoBaTh MOHSATHUSMMU: CJHy4daillHas BeJIMYMHA, pac-
npeJieJieHe BEepOsITHOCTEH, AuarpaMMma pacnpeziesieHusi, GuHapHast
ciydyaiiHasi BeJIMYMHA, TreoMeTpuyeckoe, OWHOMHA/JIbHOE pac-
npejieJieHue .

11 knacc

OHepI/IpOBaTb NOHATUAMMA: COBMECTHOE pacnpenesieHrue ABYyX CIYy-
YaWHBbIX BEJIMYWH, HCIO0JIb30BaTh Ta6111/1uy COBMECTHOI'0O pacnpe-
AeJIeHUuA [OBYX Cﬂy‘{alebIX BEeJIMYKWH [Jid BbIAEJIEHUA pacnpene-
JIEHUA Ka)K,Z[OfI BEeJIMYWHbI, OllpeJesieHUA He3aBUCUMOCTU CJy-
YaWHbIX BEJUYMH .



CBOGOJHO ONEpUPOBATh IOHSATHEM MaTEMaTHYECKOrO OXXHAAHUSA
cllydallHOM BeJIMUMHBbI (pacnpejesieHus); NPUMEHSTb CBONCTBa
MaTeMaTHU4YeCKOTO OXHUJAHUsS MpPU pelIeHUH 3a/jay; BbIUUCIATH
MaTeMaTH4yeCcKoe OXXHJaHhe OMHOMHAJIBbHOIO U TeOMeTPUYeCcKOro
pacnpeesieHU .

CB06OJHO oOmNepupoBaTh MOHATUAMU: [JJUCIHEPCUs], CTaHJAPTHOe
OTKJIOHEHUEe CJy4alHOM BeJIMYMUHBbl; NPUMEHSATb CBOWCTBA JHC-
Iepcuu CcJay4yalHOW BeJIMYMHBI (pacnpejiesleHUsA) NpPU pelleHUU
3a/ia4; BBIYUCAATbL JUCHEPCUI0 U CTaHJapTHOE OTKJOHEHHE Treo-
MeTPHUYECKOro U 6GMHOMUAJIBHOIO pacnpefieleHuH .

BbhIyHc/ATE BbIOOPOYHbIE XapaKTEPUCTUKU IO JaHHOW BBIOGOpPKE U
OlLleHUBAaTbh XapaKTEPHUCTUKU reHepabHOM COBOKYIMHOCTHU JlaHHbIX
M0 BBbIGOPOYHBIM XapakTepuUcTUKaM . OleHHBaTb BEPOSTHOCTHU
COOGBITHH W NpOBepsATh MPOCTeHIINe CTAaTUCTUYEeCKHe TUI0Te3bl,
M0JIb3YsSChb U3YYEHHBIMU pacHpesiesIeHUsIMH .

COAEPAHME YYEBHOIO KYPCA (MO rOJAM OBYYEHMA)

10 knacc

I'pad, cBsa3HbIA rpad, nyTu B rpade: mukabl U Ienu. CTeneHb
(BasieHTHOCTB) BepiIHHBI . ['padbl HA MI0CKOCTH . JlepeBbs .

CiydaliHple 3KCHepUMeHTbl (ONbITbI) M Cjay4alHble COOBITUS.
JseMeHTapHble COObITUA (McxoAabl). BepossTHOCT ciaydyalHOro co-
6bITHA . Biim3ocTh 4acTOThl U BEpPOSATHOCTH COOBITUH . Ciy4yaiiHble
ONBITHl C PABHOBO3MOXXHBIMHU 3JIeME@HTApPHBIMU COOGLITUAMM .

Onepanuu Haj COOGBITUSMU: IepecedyeHHe, 06beJJUHEHHe, NPOTH-
BOIIOJIOXKHBIEe CO6BITUA . [luarpamMMmbel Jisiepa . Popmysia Cl10KeHUA
BEPOSITHOCTEM .

YcioBHasg  BepOSATHOCTb. YMHOXeHHe  BeposTHOocTel. [lepeBo
caydaiiHoro skcnepuMenTta. Popmysa nosHod BeposTHocTH. Pop-
MmyJsia baleca. HesaBrucuMmble co6bITUA .

BuHapHbIM ciaydyalHBIA ONBIT (MCOBITAaHUE), ycleX U Heyjada
HesaBucumble wucnbiTaHus. Cepusi He3aBUCHMBIX MCHOBITAHUH [0
nepBoro ycmnexa . [lepecraHoBkH U ¢akTopHas. Yucao coyeTaHUH .
Tpeyronbuuk [lackans. @opmyna 6uHoma HeroToHa .

Cepusi He3aBUCHUMbIX UCNbITaHUU BepHysiu. CiaydaliHbIA BbIGOP
M3 KOHEYHOU COBOKYITHOCTH .

CiydaliHas BesiMyuHa . Pacnpesenenve BepossTHocTel . [uarpam-
Ma pacnpeziesneHus. Onepauuy Haf CAy4YalHBIMM BeJUYUHaMU . bu-
HapHas cjay4yaiiHass BesJWuyuHa . [IpuMepnbl pacnpezesieHW#H, B TOM
yHcJie reoMeTpuyecKkoe U 6MHOMHUANBHOE .
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CoBMecTHOe pacnpejiesieHHe ABYyX CAy4alHbIX BeJUYUH . He3saBu-
CHUMble Cly4YalHble BEJUYHHBI .

MaTeMaTHyeckoe OXKH/aHUe ClIy4yalHOM BeJM4YUHBI (pacrnpepesie-
Husd). [lprMepbl NpuUMeHeHHUs MaTeMaTU4YeCcKOro OXWJaHus (cTpa-
XOBaHMe, JioTepesi). MaTeMaTH4yecKoe OXHJaHHe OWHApHOW CJy-
YyallHOW BeJIMYUHBI. MaTeMaTU4yecKoe OXHJaHWe CyMMbl Cjay4dai-
HbIX BeJIMYUH. MaTeMaTuyeckoe OXHJAHHE TeOMEeTPUYECKOTO U
GMHOMMUAJIBHOI'O pacrpesieleHuH.

Jlucnepcusi U CTaHJAPTHOE OTKJOHEHWEe CAy4alHOW BeJIMYMHbBI
(pacnpegnenenus). [Jucnepcuss OWHApHOW C/Iy4alHOW BeJUYHUHbBI
MaTeMaTHyeckoe OXHJaHUE NPOU3BEJEHUS U JUCIEePCUs CYMMBbI
HEe3aBUCHMMBbIX CAy4alHbIX BeJHUYHMH. /lucrnepcuss U CTaHAAPTHOE OT-
KJIOHEHHe OWHOMMAJBbHOTO pacnpejeneHusi. /Jlucnepcuss U CTaH-
JlapTHOE OTKJIOHEHHE TeOMeTPUYECKOro pachpesiesleHus .

HepaBeHcTBOo YebGhiméBa. Teopema YebGowiméBa. Teopema Bepnyu-
JIM . 3aKOH GOJIBIIUX 4YHcCesJ . BbIOOPOYHBIM MeTOoJ HCCAeJOBaHUH .
Bri6opoyHble XapaKTepUCTUKH. OlleHMBaHHE BEPOSITHOCTH COObI-
THS MO BBIGOPOYHBIM JAaHHBIM. [IpoBepka NpoOCTEeHIINX TUIIOTE3 C
NIOMOLbI0 M3y4YeHHbIX pacnpejiesleHuH .

HenpepbiBHble ciay4daliHble BeJW4YHUHBbL. [IpuMepbl. @DyHKIUA
IIJIOTHOCTU BEPOSATHOCTHU pacnpejeseHus. PaBHOMepHoe pacnpeje-
JleHHWe U ero cBoOHcTBa. 3aJjayd, NPUBOJALIME K I0Ka3aTeJbHOMY
pacnpefiesieHr0. 3aJladyy, NPUBOJSAILME K HOPMa/IbHOMY pacnpejie-
JeHuo. PyHKUMUA IJIOTHOCTH BePOATHOCTH IOKa3aTeJbHOro pac-
npejeseHus, QyHKIMA MJIOTHOCTH BepPOSATHOCTH HOPMaJIbHOI'O pac-
npeseseHus. OyHKIMA MJOTHOCTU M CBOMCTBA HOPMasIbHOIO pac-
npeseseHus .

[TocsesoBaTe/IbHOCTb OJAMHOYHbBIX HE3aBUCHUMBIX COOBITUH. 3a/ja4H,
npuBoJsalMe K pacnpegesnenuto IlyaccoHa.

KoBapuanus AByX ciay4dailHbIX BeqU4uH. KoadpounmenT nuHeliHON
koppessanuu. CoBMecTHble HabJ110leHHs JBYX BeJIUYUH. Bb160po4YHbIH
k03¢ PUIMEeHT KoppensAuuu. Pasnnune Mexay JUHEHHOHN CBA3bIO U
NPUYUHHO-CJeJICTBEHHON CBA3bl0. JIMHellHasdA perpeccusi, MeTO[
HaMMeHbIINX KBaJpaToOB.
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TEMATMYECKOE M/IAHMPOBAHUE YYEBHOIO KYPCA (MO rOZJAM OBYYEHMA)

HasBanue
pa3jeia (TeMbl)
(xomM4ecTBO 4YacoB)

OcHOBHOE cojepikaHue

OcCHOBHBIE BHU/bI A€ATE/IBHOCTHU 06yqalonmxca

JJ1IeMeHThl TEOPUH
rpados (3 4)

I'pad, cBasuHbI rpad, npescrasiie-
HHe 33/]a4M C nomouipio rpada . Cre-
neHb (BaJIeHTHOCTb) BePIIUHBI
[lyte B rpade . llenu u nukiasl . ['pa-
$B1 Ha mIockocTH . JlepeBo ciaydai-
HOI'0 9KCIIepUMeHTa

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

BoigesiaTh B rpade Lenu M LUKJIbI .

CTpoOUTh /lepeBO IO ONMCAHUIO CAYIaHHOTO OIbI-
Ta, ONUCHIBATH CJy4YalHbIe COOBITUS B TEpMHHAX
Jepesa.

PemaTh 3a/jayu ¢ nomoluibo rpados

Ciiy4daiiHble ONbITHI,
cjly4yalHble COGBITHUS
U BEPOSITHOCTH
COGBITHI

(34)

CiiyqyaliHble 5KCIIepUMEHTHI (OIBITHI)
U cJaydalHble COGBITHS . DIeMeHTap-
Hble cOObITHA (MCcX0bI) . BepossTHOCTD
CJIly4allHOTO COOBITHS . BeposiTHOCTH
COOBITUH B ONBITaX C PaBHOBO3MOXK-
HBIMU 3JIeMEHTAapPHbIMU COOBITUAMU

BbiAenATh U ONUCHIBATh Cjy4yalHble COOBITHS B
CJIy4allHOM OIIBITE .

dopmy/iMpoBaTh yCJ0BUS NPOBEJEHUA CIydau-

HOT'O OIbITA .

HaxoauThb BepoOSTHOCTH COOBITHUH B ONBITaX C

PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH HCXOJaMU

Onepauuu Haj
MHO>XXeCTBaMM U
co6biTUSIMU. Cl10XKe-
HUe M YMHOXeHHe
BEpPOSITHOCTEI.
YcnoBHas BeposAT-
HocTb. He3aBucuMbIe
COGBITUA

G549

[lepeceyeHune, 06beJUHEHUE MHO-
»)KeCTB U COOBITUH, HPOTHBOIOJIOX-
Hble coObITUA . PopMysia cioKeHUs
BEPOATHOCTEW YcCJ0BHAasA BepOSAT-
HOCTBb . YMHOX€HHe BepOSATHOCTEH .
dopMysa yCIOBHOH BEpPOATHOCTH .
dopMysa NOJHOH BepOATHOCTHU
dopmysia  Baiteca HeszaBucumslie
COOBITHUSA

Hcnoib30BaTh AuarpaMMmbl Jijiepa U Bepbasib-
HOe OIlMCaHWe COOBITMM NpPU BBINOJHEHUH oOIepa-
IIUH HaJi COOBITUAMU .

OueHMBATh HM3MeHeHUe BepOSTHOCTEH COGLITHUH
0 Mepe HACTYIUIEHUs JAPYTuX COOBITHH B CIy-
4YalHOM OIIBITE .

PemaTtpb 3371a4y, B TOM 4HCJIe C UCIOJb30BaHUEM
JlepeBa CJly4allHOTO ONbITa, GOPMYJT CIOKEHUS U
YMHOXXEHHS BEPOSTHOCTEHN
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J/1eMeHThI
KOMOGHHATOPUKH
(3 1)

KoMm6uHaTOpHOE NpaBUJIO YMHOMXe-
Hus . [lepecTaHOBKM W ¢akKTopHas .
Yucso coyeTaHUH TpeyrosbHUK
[lackansa . dopmysa 6uHoMa Hreio-
TOHA

dopmy/iMpoBaTh U J0Ka3blBaTb KOMOGUHATOpPHbIE
daxThI.

Hcnosb3oBaTh IpaBUJIO YMHOMXEHUs, H3y4eH-
Hble KOMOHWHATOpHbIE GOPMYJIbI JIsl Nepedunce-
HUSl 3JIEMEHTOB pas3/IMYHbIX MHOXECTB, B TOM
yHcje 3JeMeHTAapHbIX COOBITUH B CAydYalHOM
OnbITE .

Ioab3oBaTtbcss GopMysiol U TpeyrojbHUKOM Ila-
CKaJisl AJis1 oNpejiesleHUs] YMUclda CoOYeTaHUH .
IlpumensaTs ¢opmysny 6GuHoma HbroTona pnsa
Mpeo6pa30BaHUs BbIpaKeHU !

Cepuu mocJjenoBa-
TeJIbHbIX MCIbITaHHWM.
HcnbiTanus
BepnyJuiu.
Ciy4yaliHbIi BbIGOP
U3 KOHEYHOH
COBOKYITHOCTH

(G

BuHapHbIf ciay4alHBIH ONBIT (MC-
NbITaHHE), ycnex U HeyjAada . Hesa-
BUCUMBble HcnblTaHuA . Cepus Hesa-
BUCUMBIX MCIBITaHUH /[0 TNEepBOTO
ycnexa . Cepyusi He3aBUCHMMBbIX HCIIbI-
TaHul bepnysiun . Ciy4allHbIM BbI-
60p M3 KOHEYHOU COBOKYIHOCTH .
[IpakTHyeckass paboTa C HCIOJIb30-
BaHHEM 3JIEKTPOHHBIX Ta6JINLL

Pa36uBaTh C/I0XKHble 3KCIIEPUMEHTHI Ha OT/IeJb-
Hble HCIBITaHHUA .

Pemath 3a/jauy Ha MOMCK BEPOSTHOCTEH COOGBI-
THUH B CEpUM HCNBITAaHUH [0 NEpPBOro ycrexa U B
cepusAxX MUCNbITaHUM BepHyJuIM, a Takke B OIbI-
Tax CO CAy4YalHBIM BbIGOPOM M3 KOHEYHOH COBO-
KYIIHOCTH C MCIOJIb30BAaHUEM KOMOGHHATOPHbIX
¢dakToB 1 GopMyJs, B TOM YHCIE B XOJe MPaAKTHU-
4yeCcKOM paboTbl C NpPUMEHEeHHeM CTaHAApPTHBIX
byHKIMH

Ciy4daiiHbie
BeJINYUHBI

U pacnpejesieHust
(16 4)

CinyyaiiHas BesuM4yuHa . Pacnpepene-
HUe BeposiTHOCTeM . /luarpaMmma pac-
npezesenus . Onepanyu Haj cay4dan-
HBIMM BeJIMYWHAMHU . [Ipumepsl pac-
npefesneHuii . bunapHas ciayvaiiHas
BeJIMYMHA . ['eoMeTpuyeckoe pacr-
penenenve . BuHoMuanbHOe pacipe-
JlesieHre . MaTeMaTH4YecKoe

OcBauBaThb NOHATUA: C/lydyaliHad BeJIMYMHA, pac-
npejesieHde, TabJuLa pacnpejiesieHus, Juarpam-
Ma pacnpejesieHus .

HaxoauTh 3HayeHHs CyMMbl U TPOU3BEJEHUSA
CIy4alHBIX BEJIMYHH .

CTpouTh OHHapHBIE paclpesesieHUs IO OIHca-
HUIO COOBITUH B CJyYaWHBIX OMBITAX .




(4

IIpooonsicenue

HasBanue
pa3jea (TeMbl)
(xo1M4ecTBO 4YacoB)

OcHOBHOE cojepKaHHe

OCHOBHBIE BH/bI AESITeJbHOCTH 0GYYAIOIIUXCS

OKUJAHUE CIY4YahHOU BeJUYUHBI
CoBMecTHOe pacnpejesieHHe JBYX
C/Ily4alHbIX BeJHUYUH HesaBucu-
Mble Cly4aliHble BeJIMYHUHBI . CBOM-
CTBA MaTeMaTHUYeCKOTO OXKHJaHUS
MaTeMaTudeckoe OXXHUJaHUe GUHAp-
HOM ciy4yallHOM BesiMuuHBI . Marte-
MaTHYecKoe OXKHJlaHHe reoMeTpuye-
CKOro ¥ GMHOMHAJIBHOI'O pacnpeje-
JleHUH . Jlucriepcus M CcTaHJapTHoOe
OTKJIOHEHHe . /lucrnepcuss GMHaApHOU
CJly4allHOM BeJIMYUHbI CBoricTBa
Jucrepcuu . MaTeMaTH4YecKoe O0XKH-
JlaHue TpOW3BeJleHUs U JHUcllepcus
CyMMbl HE3aBUCUMBIX CJIy4aWHBIX
BeJIMYMH . [lucrepcuss GMHOMMAIb-
HOI'0 pacnpe/ieseHus .
[IpakTHyeckass paboTa C HCIOJb30-
BaHHEM 3JIEKTPOHHBIX Ta6JINIL

CTpouTh U paclio3HaBaTb reoMeTpuyeckoe U OU-
HOMMaJIbHOe pacnpejiesleHus .

PemaThb 33/1ayy Ha BbIYMC/I€HUE MaTeMaTHYeCKO-
ro OXKWUJAHUA .

CTpoUTBb COBMECTHbIE pacnpe/ie/IeHus .

H3y4aTh cBOMCTBa MaTEMaTUYECKOTO OXXHUJAHUS .
PemaThb 3a/1a4¥ C IOMOILIbIO U3yYEHHBIX CBOMCTB .
[To n3yyeHHbIM popMy/ilaM HAXOAUTB MaTeMaTH-
YyecKue OXHJaHUs CAy4alHBbIX BeJIMYMH, UMeo-
IIMX reoMeTpHUYeckoe M OGUHOMHAJIbHOE paclpe-
JleJIeHus

OcBauBaTh MOHATUA: JMCIIEpPCHUs, CTaHAApPTHOe
OTKJIOHEHHE C/Iy4YalHOW BeJIUYHHBI .

HaxoauTp gucnepcuio 1o pacnpejeseHuo .
H3yyaTh cBONCTBa JAUCIEPCUH .

[Io nsydyeHHbIM ¢opMyJsaM HAXOAUThb JucHep-
CUI0 GMHOMHAJIBHOI'O paclipejiesieHUs], B TOM 4HC-
Jie B Xo/ie IPaKTU4YeCKOH paboThl
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HasBanue
pa3jea (TeMbl)
(xomM4ecTBO 4YacoB)

OcHOBHOE cojepKaHHe

OCHOBHBIE BH/bI AESITeJTbHOCTH 0GYYAKOIIUXCS

3aKoH 60J/IBIIMX HepaBeHcTBo YeOnIéBa Teopema Pa36upars joKka3aTeJbCTBA TEOPEM .
qucea Yeo6bIméBa Teopema bepHyiu OcBauBaTh BbIGOPOYHBINA METO/ UCCIeJOBAHUMH, B
(54) 3akoH 6osbmMX uHcesa . Bribopou- TOM YMCJIE B XO/le MPaKTHUYeCKON paboThl

HbI METO/JT UCCAeJJOBAHUM .

[IpakTHyeckass paboTa C HCNOJIb30-

BaHHEM 3JIEKTPOHHBIX Ta6JINIL
JdJIeMeHThI ['eHepasibHAas COBOKYNHOCTb U CJy- OcBauBaTh IOHATHUA: TeHepaJbHas COBOKYII-
MaTeMaTU4ecKou 4YaiiHas BbIOOpPKA . 3HAKOMCTBO C BbI- HOCTb, BbIGOPKA, BBIGOPOYHOE CpesHee U BBIOO-
CTaTHCTUKHU GOpOYHBIMU  XapaKTepPUCTUKaMHU po4Hasi AUCNepcus .
(6 9) Onenka cpeflHEro M JUCIEPCHH Te- BbIYUC/IATh BbIGOPOYHBbIE XapaKTEPUCTUKH U HaA

HepaJIbHOW COBOKYIHOCTH C IIOMO-
LIbI0 BBIOOPOYHBIX XapaKTEPUCTHK .
OneHrBaHHe BepOSITHOCTEH COOBI-
THUHU O BBIGOPKE .

CraTucTtudeckass runoresa . [IpoBep-
Ka MpOCTEeHIIMX TUIOTe3 C IOMO-
LIbI0 CBOMCTB U3Yy4YEHHBIX pacnpeje-
JIEHUH .

[IpakTHyeckass paboTa C HCIOJIb30-
BaHHEM 3JIEKTPOHHBIX Ta6JINIL

MX OCHOBe OLEHMBAaTb XapaKTepPUCTUKU TeHe-
paJIbHOM COBOKYIHOCTH .

OcBauBaTh NOHATHUA: CTATUCTHYECKasA CMIIOTE3A .
OueHNBATb BEPOSITHOCTb COOBLITUM U MPOBEPSATH
NpoCTelIlMe TUIOTe3bl Ha OCHOBE BbIGOPOYHBIX
JlaHHBIX, B TOM 4YHCJEe B XOJie NPaKTUYeCKOH pa-
6OTBI
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IIpooonsicenue

HasBanue
pa3jea (TeMbl)
(xomM4ecTBO 4YacoB)

OcHOBHOE cojepKaHHe

OCHOBHBIE BH/bI AESITeJTbHOCTH 0GYYAIOIIUXCS

HenpepsiBHBIE
cay4daiiHble BeJIMYM-
HbI (pacnipegesieHus),

[IlpuMepbl HeNpepbIBHbIX CAy4au-
HBIX BeJIUYHUH . PYHKIMS IOTHOCTH
BEPOSITHOCTH PaBHOMepHOe pac-

3HAKOMHUTBCA MOHATHAMM: HeNpepbiBHAs CJIy-
yaliHasi BeJIMYMHA, HENpepbIBHOE pachpe/ese-
HUe, Cl)yHKL[I/IH IMJIOTHOCTHU BEPOATHOCTH .

noKasareJibHOe npepesieHue . [lpumepsl 3a7a4, npu- HaxoauTb BepoOSTHOCTH COOGBITUH MO [JAaHHOHU
U HOpMAJIbHOE€ BOJAIIMX K IIOKa3aTeJIbHOMY U K Cl)yHKL[I/II/I IIJIOTHOCTH .
pacnpepeieHus HOpMaJIbHOMY  pacnpejie/leHHusIM 3HaKOMMTbCS C NOHATUAMM: [T0Ka3aTeJbHOe pac-
(4 4) OyHKIUA TJIOTHOCTH BEpPOSTHOCTH npejesieHre, HOpMaJbHOE pacnpe/iesieHue .
[I0Ka3aTeJbHOI'O0  paclpejeseHus Bp1eATh N0 ONMCAHMIO ClydaliHble BeJIMYUHBI,
@yHKIMA MJOTHOCTU BePOATHOCTH pacnpe/iesieHHble 110 [T0OKa3aTeJbHOMY 3aKOHY, IO
HOPMaJIbHOT'O pacnpe/ie/ileHus HOPMaJIbHOMY 3aKOHY .
Pa36upaTh npumepsl 3aJa4, NPUBOAAIMUX K IO-
Ka3aTeJIbHOMY paclipe/ileJIeHHUI0 U K HOPMaJIbHO-
My pacnpe/ieJIeHHI0
Pacnpepeenue [locsieqoBaTe/IbHOCTD OJUHOYHBIX BblAesiATh 110 ONMCAHUIO CAy4YalHOro OIbITa Be-
Ilyaccona HE3aBHUCHUMBIX COGBITHH [Ipumep JIMYUHBI, pacnpezie/ieHHble 10 3aKoHy IlyaccoHa .
(24) 3aJlayy, NPUBOJAILLEN K pacnpefe- Pemate 3asa4y, B TOM 4MCJe B XOJie MpPaKTHYe-
senuto IlyaccoHa. CKOH paboThl € MpPHMEHEHHWEM CTaHJapTHbBIX
[IpakTHyeckass paboTa C HCIOJb30- GYHKIMH 3/1eKTPOHHBIX TaGJIML]
BaHHEM 3JIEKTPOHHBIX Ta6JINIL
CBaA3b Mexay KoBapuanusa pAByx cay4dalHBIX Be- OcBauBaTh TMOHSATHsA: KoBapualus, Koadduuu-
CJIy4yaiiHbIMH JIMYUH Koadpdunuent koppens- €HT KOppeJIsluY, JUHEeHHAass 3aBUCUMOCTD .
BeJIMYMHAMH i . CoBMecTHble Ha6JIIOeHUSA OneHuBATb XapaKTep CBA3M MEeX[y CJIy4YalHbIMHU
(6 1) JIBYX BEJIMYUH . BbIGOPOYHBIH KO3- BeJIMMMHAMHM, UCXOJs U3 NMPUPOJbl JAHHBIX U BbI-

dunueHT Koppensuuu . Pasinuue

YW CJIEHHbIX XapaKTEePUCTHUK .




GL

MeX/Jly JIMHEMHOM CBSI3bl0O W MpU-
YUHHO-CJIEACTBEHHOM CBsA3bl0 . JIu-
HelHass perpeccusi . [IpakTuyeckas
paboTa C MCHOJb30BAaHUEM 3JIEK-
TPOHHBIX TAGJIUILL

Hcnosb3oBaTh JuarpaMMbl pacCeMBaHUsl AJIs
M300paKeHHs1 COBMECTHOTO pacCceMBaHMUA JaH-
HBIX .

Haxoauth ko03dduLMeHTbl OCHM JUarpaMMbl, B
TOM 4HCJIe B XOJle MPaKTHYeCKOM paboThl C MpHU-
MeHeHHeM CTaHJAPTHBIX GYHKIHHN

0600611IeHHE

M CHCTeMaTH3alusa
3HaHUMI

(11 4)

[IpejcraByieHre JAaHHBIX C IOMO-
HIbI0 TAOJJUI[ U JUarpamMM, OIHCa-
TeJIbHad CTAaTHUCTHKA, ONBIThI C paB-
HOBO3MO>XHbIMH 3JIEMEHTAapHbIMHU
C06bITI/IHMI/I, BbIYUC/IEHHE BEepOAT-
HOCTeH COGBITHUM C NpHUMeHeHHEeM
dopmys1 u rpaduuecKkHx MeTO0B
(koopauHaTHas TmpsMas, [lepeso,
AuarpamMMa JWjepa), caydadHble
BeJIMYMHBI U pacnpejeieHus], MaTe-
MaTHU4YecKoe OXKUJaHue CJIy4alHOU
BeJIMYUHBI

I[loBTOPATH U3y4YEHHOE U BBICTPAUBATH CUCTEMY
3HaHUN
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