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@denepanpHas pabodas mporpaMma To ydeOHOMY TpeaMeTy «MareMaTukay
(yriyonéHHbIN ypoBeHb) (peaMeTHas obnacts «MaremaTuka u nHbopMaTukay) (nanee
COOTBETCTBEHHO — ITpOrpaMma 1o MaTeMaTHKe, MaTeMaTHKa) BKIIIOYAET MOSICHUTEILHYIO
3alACKY, COACp)KaHWe OOYdYEHHWs, TUTAHUPYEMbIC pPEe3yJbTaThl OCBOCHUS IPOTPAMMBI
10 MaTeMaTHKe, TEMAaTHIECKOE TUIAHUPOBAHHE.

[TosicHuTeNbHAS 3aMUCKa OTpakaeT OOIIME IENIN U 3a/1a4l U3YYCHHS] MAaTEMATHKH,
XapaKTEPUCTUKY TICUXOJIOTHYECKUX MPEANOChUIOK K €€ W3YYEHHUI0 OOy4YarolUMHUCH,
MECTO B CTPYKType y4eOHOro IUTaHa, a TaKXe IMOAXOJIbl K OTOOpY COIEp)KaHUf,
K OINpEACIICHUI0 TUIAHUPYEMBIX pPE3YJbTaTOB M K CTPYKType TEMaTHYE€CKOTO
TJTAHUPOBAHUS.

Conmepkanne OOyYeHHS PpacKpbIBaeT COJAEpKaTeIbHBbIE JUHUH, KOTOPHIC
npeuIararoTcsl sl 0053aTeIbHOr0 M3YYeHHS B KaKJOM KJIacce Ha YPOBHE CPEIHETO
o01ero oo6pa3zoBaHus.

[ImaHupyemble pe3ynbTaThl OCBOCHHS MPOTPaMMbl MO MaTEeMaTHKE BKIIOYAIOT
JMYHOCTHBIC, METalpPEAMETHBIC PE3yJbTaThl 32 BECh NEPHOJ OOyUeHHS Ha YpPOBHE
cpeaHero oOmIero oOpa3oBaHMs, a TAKXKE MPEIAMETHBIC JOCTIXKEHHS O0y4Jaromierocs
3a KaXbli TO 00y4eHUS.

INOACHUTEJIBHASA 3AIINCKA

[IporpamMma o maTeMaTuke yriiyoJIEHHOTO YPOBHSI JJisi 00YYarolIMXcsl Ha YPOBHE
cpenHero obmiero oOpaszoBaHus paszpadoraHa Ha ocHoBe DPI'OC COO c¢ yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHMM, TPEABIBISIEMBIX K MaTeMaTHYECKOMY
o0pa3oBaHUIO, W TPATUIIMNA POCCHIICKOTO oOpa3oBaHus. Peammszarus mporpaMMbl
[0 MaTeMaTHKE  OOeCICYMBAeT  OBJIQJCHME  KIIFOYEBBIMH  KOMIIETCHIUSMHU,
COCTaBIISIIOIIMMH  OCHOBY JUIsl CaMOpPa3BUTHS H  HEMPEPHIBHOTO 00pa3oBaHUA,
I[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, TIMYHOCTHOTO U TI03HABATEJILHOTO Pa3BUTHUS JINUHOCTH
00 yJaromuxcs.

B nporpamme no MareMaTtuke ydTeHbI UAEU U MOJN0KEeHUsA «KOHIENIy pa3BUTHs
MareMmaTudeckoro oobpazoBanusi B Poccuiickoit ®enepanun». B cooTBeTcTBUH
C Ha3BaHHWEM KOHIICIMM MaTEMaTHUUYeCKOe 00pa30BaHUE NOJIKHO, B YaCTHOCTH, PEIIATh
3amady oOecreueHrus HEeOOXOMMMOTro CTpaHEe 4YHciia O0ydJaroIuXcs, MaTeMaThdecKas
MOATOTOBKA KOTOPBIX JIOCTATOYHA JJIS MPOAOKEHUS OOpa3oBaHUS MO Pa3IMYHBIM
HAIPABJIEHUSIM, BKJIIOUYAs MPENOJaBAaHUE MAaTEMATHKH, MATEMATUYECKUE UCCIICTOBAHNS,
paboty B chepe MHPOPMAITMOHHBIX TEXHOJIOTMH M JPYruX, a TakKe OOeCIeUCHHS
JUISL KQK0r0 00yJarommerocss BO3MOXKHOCTH JIOCTHIKEHHUSI MaTeMaTHYECKOU TOITOTOBKU
B COOTBETCTBHMH C HEOOXOJIWMBIM €My ypoBHeM. MIMEHHO Ha pEIICHHE ITUX 3aj]a4
HalleJieHa MporpaMma o MaTeMaTHKE YriIyOJIEHHOTO YPOBHSI.

B snoxy mudposoii Tpanchopmaimu Bcex chep 4UeIOBEUECKOH JIeSITeIbHOCTH
HEBO3MOXKHO CTaTh OOpa3OBaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3  xoporien
MaTeMaTH4YECKON MOJATOTOBKU. DTO OOYCJIOBJICHO TEM, UTO B HAIIU JHU PACTET YUCIIO
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CHELIMATIBbHOCTEN, CBA3aHHBIX C HEMNOCPEACTBEHHBIM IPUMEHEHHEM MaTEeMaTHKU:
u B chepe SKOHOMHUKU, U B OHM3HECe, M B TEXHOJOIMUECKHX O0OJacTIX, U Jaxe
B TyMaHUTapHbIX cdepax. Takum oOpa3zom, Kpyr oOydaromuxcs, sl KOTOPBIX
MaTeMaTHKa CTAHOBHUTCS 3HAYUMBIM MpeaMeTroM, (yHIaMeHTOM 0Opa30BaHMs,
CYIIECTBEHHO pacIHIMpsieTcs. B HEro BXOIAT HE TOJBKO OOYYaIOIIMECs, TIIAaHUPYIOITNE
3aHUMATbCsl TBOPYECKOM W UCCIEAOBATEILCKOM paboToil B 00JaCTH MaTeMaTHKH,
uHpopMaTrky, GU3NKH, IKOHOMHUKH U B JIPYrUX 00JIACTAX, HO U T€, KOMY MaTeMaTHKa
HYXHa JIJIsl KCTIONIb30BaHUsl B MPo(eccusix, He CBA3aHHBIX HEMOCPEACTBEHHO C HEH.

[IpuknagHas 3HAUMMOCTh MaTeMAaTUKH OOYCJIOBJIEHA TEM, 4TO €€ MpeIMETOM
SBISIOTCS (DyHIaMEHTalIbHbIE CTPYKTYphl HaIlero MHUpa: MPOCTPaHCTBEHHbIE (DOPMBI U
KOJINYECTBEHHbIE ~ OTHOUIEHMs, (YHKIMOHAIbHBIE 3aBUCUMOCTH U  KaTeropuu
HEOIPEENEHHOCTH, OT MPOCTEHIINX, YCBAaMBAEMbIX B HEIOCPEACTBEHHOM OIIBITE,
710 JIOCTaTOYHO CJIO’KHBIX, HEOOXOJUMBIX Ul Pa3BUTHS HAYYHBIX M TEXHOJIOTMUYECKUX
uaei. be3 KOHKpeTHbIX MaTeMaTUYECKUX 3HAHUI 3aTPy[IHEHO NOHMMAaHHWE MPUHIUIIOB
YCTPOICTBA M WCIOJIb30BAHUS COBPEMEHHOW TEXHUKH, BOCIPHUSATHE U MHTEPIPETAIUSI
pa3HOOOpa3HOl  cOLMAnbHOW, OSKOHOMHYECKOH, MOJUTUYECKOW  HH(POpPMAIINH,
ManodppeKTUBHA TOBCEIHEBHAS MpPaKTHYECKas NeATeNbHOCTh. BOo MHOrmx cdepax
npodeCCHOHATBHOMN e TETBHOCTH TPEOYIOTCSI yMEHHUS BBIIIOIHATH PACYETHI, COCTABIISThH
AITOPUTMBI, MPUMEHATh (OPMYJBI, TPOBOJUTH TE€OMETPUUECKHE HU3MEPEHUsS] U
NOCTPOEHUS, YUTaTh, 00padaThIBaTh, UHTEPIPETUPOBATH U MIPEACTABIATh HHPOPMALIUIO
B BUJI€ TaOJIMII, IMarpaMM U rpaukoB, HOHUMATh BEPOSITHOCTHBIN XapakTep cilydyaiHbIX
COOBITH.

OAHOBpPEMEHHO C paciipeHrueM chep MpUMeHEHUs] MaTeMaTHKH B COBPEMEHHOM
obmiectBe Bc€ OoJsiee BaKHBIM CTAHOBUTCS MaTEMaTHUYECKWH CTHJIb MBIIUICHUS,
NPOSIBISIIOIIMICS B OMPENCIEHHBIX YMCTBEHHBIX HaBBIKaxX. B Tmpoliecce u3ydeHus
MaTeMaTHUKd B apceHal NpUEMOB M METOJOB MBIIUICHUS YEIOBEKAa €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS MHAYKLIUSA U JEAYyKIHUs, 0000IIeHNEe U KOHKPETH3AIs, aHAINU3 U
CHHTE3, KJacCU(PUKAIUSA U CUCTeMaTu3auus, abcrparupoBanue u aHajorus. OObeKThI
MaTEeMaTHYeCKUX YMO3aKJIIOUEHUH, MpaBuiIa HUX KOHCTPYHUPOBAHUS PACKPHIBAIOT
MEXaHU3M  JIOTUYECKUX  IOCTPOCHHUM,  CIIOCOOCTBYIOT  BBIpAaOOTKE  yMEHUS
(GopmynupoBaTh, OOOCHOBBIBATH U JIOKa3bIBaTh CYXACHUS, TEM CaMbIM (POPMHUPYIOT
JOTMYECKUA CTWIb MBIIUIEHUA. Benymas ponb NpUHAAJICKUT MaTeMaTHKE
B (pOPMHUPOBAHUM AITOPUTMUUYECKON KOMIIOHEHTHI MBIIIJIEHUS] U BOCHUTAHUM YMEHUU
JICICTBOBAaTh MO 3aJaHHBIM  aJrOpUTMaM, COBEPIICHCTBOBATH H3BECTHBIE U
KOHCTpyHpOBaTh HOBbIE. B mporecce pemieHus 3amad — OCHOBBI JIJIsl OpTraHU3aldd
y4eOHON [eATeIHbHOCTH Ha YypOKaX MaTeMaTHKd — pa3BUBAIOTCS TBOpPYECKas W
MPUKIJIATHAS CTOPOHBI MBIIIIJICHHS.

OOyueHue mareMaTuke Ja€T BO3MOXKHOCTb Pa3BUBATH y OOYYaAIOIIUXCS TOYHYIO,
palMoHaIbHYI0 M MH()OPMATUBHYIO peub, YMEHHE OTOHMpaTh HambOoJee MOAXOJSIINe
S3bIKOBBIC, CUMBOJIMYECKUE, TpapUuecKue CpencTBa JUIsl BBIPAXKEHHUS CYXICHUUH U
HarJISAHOTO UX MPE/ICTaBICHHUS.
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HeoOxonuMbIM KOMIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJKOBAaHUU
SBJISIETCSI 0011ee 3HAKOMCTBO C METOJJaMU TIO3HAHUSA JEMCTBUTEIbHOCTH, IIPE/ICTABICHHE
O MpeAMETe M METOJE MAaTEeMaTUKH, €ro OTIMYMSIX OT METOJO0B ECTECTBEHHBIX U
TYMaHUTApHBIX HayK, 00 OCOOCHHOCTAX NPUMEHEHUS MAaTeMaTUKU i1 pEHICHUS
HAy4YHBIX U MPUKIAAHBIX 337a4. TakuM o0pa3oM, MaTeMaTuieckoe 00pa3oBaHue BHOCUT
CBOM BKJIaJl B pOpMUpOBaHUE OOLIEH KYIbTYPhl YETOBEKA.

N3yueHne MareMaTHKU CIIOCOOCTBYET AICTETHUYECKOMY BOCIHMTAaHHUIO YEJIOBEKa,
NOHUMAHUIO KpacoTbl W U3SIIECTBA MAaTEMATHYECKHX PACCYXKIAECHUH, BOCIPUSATHIO
reoMeTpudecKkux (popM, YCBOCHHUIO UJIEU CUMMETPHUH.

[TpuopurteTHbIME 1IesIMU 00yueHUs MmaTemaTuke B 10—11 kimaccax Ha yriyOiéHHOM
YPOBHE IPOJOJKAIT OCTABATHCS:

dbopMUpoBaHUE IEHTPATBHBIX MAaTEMATHUYECKUX MOHATUH (YMCIO, BEIUYMHA,
reoMerpuueckass (Gurypa, nepeMeHHas, BEPOSATHOCTb, (PYHKLHUS, MPOU3BOJHASA,
MHTErpai), o0ecrneunBarouX NPeeMCTBEHHOCTh U TIEPCIIEKTUBHOCTh MATEMATUYECKOTO
oOpa3zoBaHusl 00yUJarOIUXCS;

MO/IBEICHHE OOYYAIOMIMXCA Ha JOCTYIHOM [UJIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMAaTUKH U OKPYKAOLIEro MHUpa, IOHUMAHUIO MaTEMaTUKN KaK 4YacTH
o01Iei KyJIbTYpbl YEIIOBEUECTBA;

pa3BUTHE WHTEJUIEKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH OO0ywaroumxcs,
MMO3HABATEIbHON aKTUBHOCTH, UCCIENOBATEIbCKUX YMEHUN, KPUTUUYHOCTH MBIIUICHHUS,
MHTEpeca K U3Y4CHHUIO MaTEMAaTUKH;

(dopMupoBaHue (GYHKIMOHAIBHOM MAaTeMaTH4Ye€CKOW TIpaMOTHOCTU: YMEHUS
pacrno3HaBaTh MAaT€MAaTHUYECKHE AacleKThl B pPEaJbHBIX JKU3HEHHBIX CHUTYalUSX
U TpU U3YYCHUHM JPYTUX YYEOHBIX MPEAMETOB, MPOABICHUS 3aBUCUMOCTEH W
3aKOHOMEpHOCTEW, (OpMYIUPOBATh KX HA fA3bIKE MAaTEMaTUKM U  CO3/1aBaTh
MaTeMaTUYeCKHEe MOJENH, MPUMEHSITh OCBOCHHBI MaTeMaTHYECKUN  ammapar
JUISL pELIEHUs] MPAKTUKO-OPUEHTUPOBAHHBIX 3a]a4, MHTEPIPETUPOBATH M OLIEHUBATH
MOJIyYECHHBIE PE3YJIbTATHI.

OcCHOBHBIMM JIMHHUSIMU conepkanus mareMatuku B 10—11 kmaccax yrimyOiaéHHOTO
ypoBHA sBJsIOTCA: «UMcna u BhIUMCIEHUS», «Anredpa» («Anredpanyeckue
BBIpQXKEHUS», «YPaBHEHUS U HEpPaBEHCTBa»), «Hauama maTeMaTH4eCKOro aHaiu3a,
«l'eomerpusi»  («I'eomerpuueckue Qurypsl W UX  CBoWcTBa», «M3MmepeHue
reOMETPUYECKUX BeJIMUUH»), «BeposTHocTh ©  cratuctukay. JlaHHble JUHUU
pa3BUBAIOTCS MApaALIEIbHO, KaXAasi B COOTBETCTBUU C COOCTBEHHOW JIOTUKOW, OJHAKO
HE HE3aBUCUMO OJIHA OT JAPYTO, a B TECHOM KOHTAaKTe U B3aumoaencteun. Kpome sroro,
X OOBEAMHSET JOTMYECKash COCTABISAIONIAs, TPAJAUIIMOHHO IMPUCYIIAs MATEMAaTHKE U
NPOHU3BIBAIOIIAS BCE MATEMAaTHMYECKHME KypChl W COJEp)KarejbHble  JIMHUU.
ChopmynupoBannoe Bo ®I'OC COO TtpeboBaHuEe «yMEHHE ONEPUPOBATH MOHITHUSIMU:
OIIpE/ICIICHHE, AKCHOMa, TEOpeMa, CJIEICTBHE, CBOMCTBO, NPHU3HAK, J0KA3aTEJIbCTBO,
paBHOCWIbHBIE  (OPMYIHPOBKH, ymenue  GopMynHpoBaTh ~ OOpaTHOE U
IIPOTUBONOJIOKHOE  YTBEPXKJCHHE, MPUBOAUTH IPUMEPHl W KOHTPIPHUMEDHI,
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UCIIONBb30BaTh METOJ MAaTeMaTU4YeCKOM HHIYKLIHH, MPOBOAUTH JOKA3aTEIbHBIE
paccyXIeHusi TMpU PENIEHUWU 3aJad, OLEHHUBATh JIOTUYECKYIO MPaBUIbHOCTh
paccyKIeHUN» OTHOCHUTCS KO BCEM Y4YEOHBIM KypcaM, a (hOpMHUPOBAaHUE JIOTUYECKUX
YMEHHUI paclpenessaerca Mo BCEM TrojaM OOy4YeHHs Ha YpOBHE CpPEIHEro OOIIEero
oOpa3oBaHusI.

B cootBerctBun ¢ ®I'OC COO maremaTHka sBIsIETCS 005A3aT€IbHBIM IIPEIMETOM
HAa JaHHOM YypoBHe oOpa3oBanusi. Hactosmelt mnporpamMMoll 10 MaTeMaTHKE
npenycMaTpUBaeTCsl M3ydyeHHE ydeOHoro mpeamera «MaremaTuka» B paMKax TPEX
y4eOHBIX KYpCOB: «Anredpa M Hadaja MaTeMaTU4YecKOro aHaimuza», «['eomerpus»,
«BepoaTHOCTh M cTaThCcTUKa». DOPMUPOBAHKUE JIOTUUECKUX YMEHUW OCYIIECTBIISIETCA
Ha MPOTSHKEHUM BCEX JIeT OOy4YeHUsi Ha YpOBHE cCpelHero oOIiero oopa3oBaHUs,
a DJIEMEHTBHI JIOTMKUA BKJIIOYAIOTCA B COJEP)KaHHE BCEX HA3BAHHBIX BBIIIE y4EOHBIX
KYPCOB.

OO0miee KOJIMYECTBO 4YAacOB, HANpPaBICHHBIX Ha HU3yYeHUE MaTeMaTUKU
Ha yriayoaeHHoM ypoBHe — 544: B 10 knacce — 272 yaca (8 yacoB B Heziento), B 11 kinacce —
272 yaca (8 4acoB B HE/ICIIO).
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUMSA INTPOI'PAMMBI
IO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIBbTATDBI

1) rpamaaHCcKOro BOCIIUTAHNS:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOM TMO3UIMK OOYYaIOIIerocsi Kak aKTUBHOTO H
OTBETCTBEHHOI'0 YJIEHA POCCHICKOro OOIleCcTBa, MPEACTaBICHHE O MaTEeMaTHYECKUX
OCHOBaX (PYHKIIMOHUPOBAHUS PAZTUYHBIX CTPYKTYP, SABJICHUM, MPOIETYP IPaKTaHCKOTO
oOriecTBa (BIOOPHI, OMIPOCHI M APYroe), YMEHUE B3aMMOJICHCTBOBATh C COIMATLHBIMU
WHCTUTYTaMH B COOTBETCTBUU C WX QYHKIUSIMHU U Ha3HAYCHUEM;

2) NIaTpMOTHYECKOr 0 BOCIIUTAHUS:

C()OPMUPOBAHHOCTh  POCCUHCKOM TIpPaKJAHCKOM MJIEHTUYHOCTH, YBa)KEHUS
K IpOLUUIOMY U HACTOSALIEMY POCCHUWCKOM MAaTEMaTHKH, IIEHHOCTHOE OTHOILLIEHUE
K JOCTH)KEHUSM POCCUHCKUX MAaTeMaTHUKOB M POCCHUICKOM MaTeMaTHYeCKOM IIKOJbI,
UCTOJb30BaHUE HJTUX JOCTIDKEHHH B JPYIMX HayKaX, TEXHOJNOTHsX, cdepax
YKOHOMMUKU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OCO3HAHHME JYXOBHBIX IICHHOCTEH POCCHUUCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMS, 3ITUYECKOrO IIOBEJICHHS, CBA3AHHOIO C MPAKTHYECKUM
MPUMEHEHUEM JOCTH)KEHUUW HAyKU U JIESITEIBHOCTBIO YYEHOTO, OCO3HAHHME JIMYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOMYMBOrO OYyAYIEro;

4) 3CcTeTHYECKOr0 BOCIIUTAHMS

3CTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIIOYAas JCTETUKY MATEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIICHHM, PacCyXJICHUH, BOCIPUUMUYNUBOCTH
K MaTEMaTHUYECKUM acCIeKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzHuUecKoro BOCIMTAHUS:

c(OpMUPOBAHHOCTh YMEHHs MPUMEHSATh MaTeMaTHMUeCKUE 3HAHUA B HMHTEpecax
3I0pOBOTO M 0€30IacHOro o0pa3a JKU3HU, OTBETCTBEHHOE OTHOUIEHHWE K CBOEMY
3I0POBBIO  (340pOBOE MHUTAHHE, COATAHCHUPOBAHHBIM pPEXUM 3aHATHI M OTAbIXA,
peryisipHas (pusnyueckas akTUBHOCTD), (PU3NUECKOE COBEPILIEHCTBOBAHUE IIPU 3aHATHUSX
CIIOPTUBHO-0310POBUTEIILHON 1EATEIIBHOCTHIO;

6) TPy10BOIr0 BOCIMTAHMSL:

TOTOBHOCTh K TPYIY, OCO3HAHUE LIEHHOCTU TPYAOTIOOUS, HHTEPEC K Pa3INIHBIM
chepam TpodecCHOHANBHON AESATENbHOCTH, CBSI3aHHBIM C MaTeMaTUKOM U e€
MPWIOKEHUSIMU, YMEHUE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymiei mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC JKM3HEHHBIE IUIaHbl, TOTOBHOCTh U CIIOCOOHOCTH
K MaTeMaTHuecKoMy 00pa30BaHHUIO U CaMOOOpPa30BaHUIO HA MPOTSHKEHUU BCEU KU3HHU,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTUYECKHUX 3a]a4 MaTeMaTH4ecKou
HaTpaBJIECHHOCTH;
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7) 3K0J0Orn4ecKoro BOCIUTAHUS

c(hOpMUPOBAHHOCTh IKOJOTHYECKON KYIbTYphl, TOHUMAHHE BIUSHUS COIUAIILHO-
YKOHOMHYECKHUX MPOIIECCOB HAa COCTOSTHUE TIPUPOTHON M COIUATBLHON CpeIbl, OCOZHAHHE
IOOATLHOTO  XapakTepa HJKOJIOTMYECKUX MpoOJIeM, OpHUEHTAmus Ha TPUMEHEHUE
MaTeMaTUYeCKUX 3HAHWUW JUIsl pEIIeHUs 3a7ad B OO0JIACTH OKPYXKAIOMIEH CpEeIbl,
TJIAHUPOBAHUE TIOCTYIKOB M OIIEHKH WX BO3MOXKHBIX ITOCJIECICTBHI ISl OKPYXKarOIIeih
CpeIbl;

8) HeHHOCTH HAYYHOI O MO3HAHMA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW M OOIIECTBEHHOW MPAKTHKH, TOHUMAHUE MAaTeMaTHYECKOW HAayKH Kak
cepbl YeI0BEUYECKO AEATENbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUUMOCTH I Pa3BUTHUS
IUBUIM3AIMM, OBJAJCHHUE S3BIKOM MAaT€MaTUKM W MaTeMaTU4YeCKOW KyIbTypoi
KaK CpEACTBOM IMO3HAHHWS MHUpPA, TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO U
UCCIIEIOBATENbCKYIO IEATEIbHOCTh MHANBUIYAILHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbTare u3ydeHus MareMaTUKU Ha YPOBHE CpPEHEro 00IIero oopa3zoBaHUs
y oOyuyaromierocs O0yayT chopmMupoBaHbl MO3HABATEIbHBIE YHUBEpPCAJIbHBIE YyueOHBIC
NENUCTBUSA, KOMMYHUKATUBHBIC YHUBEpCAJIbHbIE Yy4eOHBIC IEHCTBHUSA, PETYIATHUBHBIC
YHUBEPCAIbHbIE yUeOHBIC IEHCTBUS, COBMECTHAS JEATETbHOCTD.

IHo3HaBaTe/bHbIC YHUBEPCAJIbHbIC YYeOHbIE 1eiiCTBUA
ba3oBrbie 1oruyeckue 1eMCTBUA:

BBISBJISITh W XapaKTEpPU30BaThb CYIIECTBEHHBIE MPU3HAKA MaTEMaTUYECKHUX
OOBEKTOB, MOHATHUN, OTHOLIEHUN MEXIy MOHATHUAMH, (HOPMYIHPOBATH ONpPEACICHUS
NOHATHUN, YCTAHABIMBaThb CYIIECTBEHHBIM MPU3HAK KJIacCU(PUKALUMU, OCHOBAHUSA
11 0000IIEHUS M CPAaBHEHUS!, KPUTEPUH NTPOBOAUMOI0 aHAIIN3A;

BOCIIPUHUMATh, (POPMYJIUPOBATH U MIPEOOPA30BbIBAThH CYKICHUS: YTBEPAUTEIbHBIC
U OTpULIATENIbHbIE, €IMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3M M IPOTHUBOPEUUS
B (hakTax, NaHHBIX, HAOMIOACHUSIX W YTBEPXKICHHUSIX, MpejiaraTb KpUTEpUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

JIeNIaTh BBIBOJIbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, J€TYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIOYEHUH, YMO3AKIOYEHUH 110 AaHAJIOTUH;

IPOBOJMUTH CAMOCTOATENIBHO JI0KA3aTeNIbCTBA MAaTEMaTUYECKUX YTBEPXKICHUIM
(mpsiMble M OT MPOTUBHOI'O), BBICTpaMBaTh APTyMEHTAIMIO, IPUBOAMTH MPUMEPHI U
KOHTPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBOJIBI;

BbIOMpATh Ccroco0 peleHus y4eOHOM 3ajaud (CpaBHMBATh HECKOJIBKO BapHAHTOB
pelleHusi, BEIOMpaTh HanboIee MOAXOASIIMIMNN ¢ YIETOM CaMOCTOATENbHO BbIJEIEHHbBIX
KPUTEPUEB).
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Bba3oBble ucciaenoBare/ibcKkue AeiiCTBYUA:

WCIOJIb30BaTh  BOMPOCHI KaK MCCJIEAOBATENbCKUM HHCTPYMEHT IO3HAHUA,
dbopMyIHpoBaTh BOMPOCH], (GUKCUPYIONIME MPOTUBOpEUne, MpoliemMy, yCTaHaBIMBAThH
HMCKOMOE€ U JTaHHOE, (POPMHUPOBATh TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3UIIUI0, MHEHUE;

IPOBOJUTh CAMOCTOSITEJIbHO CIUTAHHUPOBAHHBIM AKCIEPUMEHT, HCCIEIOBAaHUE
M0 YCTaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTUYeCKOoro OOBEeKTa, SBJICHUS, MPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy O0BEKTaMHU, SBICHUSIMU, ITPOLIECCAMU;

CaMOCTOSITEIbHO (OPMYJIUpPOBaTh OOOOIIEHHS ¢ BBIBOJABI MO pe3yJbTaram
MPOBEIEHHOTO HAOJIOJCHUS, UCCIEIOBAaHUS, OLICHUBATh JOCTOBEPHOCTH MOJMYyYEHHBIX
PE3yIbTaTOB, BHIBOJOB U 0000IIEHUIA;

IPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE MpolEecca, a TaKKe BbIIBUIaATh
MPEATIONIOKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undgopmanmeii:

BBISBJIATH Ae(PUIUTH HHPOPMALIMH, TaHHBIX, HEOOXOIUMBIX JJI1 OTBETA HA BOIIPOC
U JUISl PEILICHUS 3a]1a4u;

BbIOMpaTh WHOOPMAIMI0 W3 HUCTOYHUKOB PA3JIMUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEeMaTU3UPOBATh M HHTEPIIPETHPOBATH MH(POPMAIIUIO PA3IMYHBIX BHIOB U (HopM
MIpEACTaBIICHNUS;

CTPYKTYypUpOBaTh HWH(OpMaLIMIO, TPEACTaBISITH €€ B pa3lIuuHbIX (popmax,
WUTIOCTPUPOBATH TpaduyecKy;

OLICHUBATh HAJEKHOCTh MH(GOPMAIUM MO CaMOCTOSITEIBLHO CPOPMYIUPOBAHHBIM
KPUTEPUSM.

KomMMyHUKAaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

BOCIPUHUMATh U (OPMYJIUPOBATH CYXKACHHS B COOTBETCTBUU C YCIOBUSMHU
" OCJsIMHU O6IIICHI/I$I, sSICHO, TOYHO, I'PAMOTHO BbIPpA’KAaTh CBOIO TOYKY 3PCHUS B YCTHBIX U
IMMCbEMCHHBIX TCKCTAX, AaBaTbhb IMOJACHCHUSA 110 XOAY PCIICHUA 3aJa4ld, KOMMCHTHPOBATh
IIOJIYYEHHBIN PE3yNbTaT;

B XOJIe OOCYXJIEHHMsS 3aJlaBaTh BOIPOCHI 110 CYIIECTBY OOCYXIaeMON TEMBI,
Hp06HeMI)I, pemaeMoﬁ 3aaa4, BBICKA3bIBATh HJICHU, HALCIICHHBLIC HA IMOHUCK PCHICHUA,
COIIOCTABJITb CBOM CYXICHHA C CYXICHHWAMHM [JPYIuX VY4YaCTHHKOB JHaJIora,
OOHaApy)KMBaTh pa3inyuve M CXOJCTBO MO3UIINI, B KOPPEKTHOU dopme GopMyanpoBaTh
PpasHorIIaCusa, CBOU BO3PAKCHUA,

NpCACTABJATh PE3YIbTAaThl PEIICHUSA 3aAddd, OKCIICPHUMCHTA, HMCCICOOBAHUA,
IIPOCKTA, CaMOCTOATCIIBHO BBI6I/IpaTI> (1)OpMaT BBICTYIIJICHUA C y‘{éTOM 3aga4
Mpe3eHTAIMU U OCOOCHHOCTEN ayIUTOPHH.

PerynsiTuBHBIC YHHMBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranmzanmsi:

COCTaBIIATH IUIAH, AJITOPUTM PELICHHUS 3a]1a4H, BHIOUPATH CIIOCO0 pelIeHus ¢ y4ETOM
UMEIOLINXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTh U
KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C YYETOM HOBOM MH(MOpMAIUK.
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CaMOKOHTPOIB:

BJIaJCTh HaBBIKAMHU ITO3HABATEJIbHOM pedJIeKCHH KaK OCO3HAHHUS COBEPIIAEeMBIX
JNEUCTBUN M MBICIUTEIBHBIX TMPOIECCOB, WX Pe3yJbTaTOB, BIAJIETh CIOCOOaAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI TPOIECCA M pe3ysbTaTa PEIICHUS MAaTeMAaTHYECKOU
3a7a4;

NPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IIpM PEUICHUM 3a]a4H,
BHOCHUTHh KOPPEKTHBBI B JICATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMNOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa IEIH U YCIOBHUSM, OOBSICHATH MPUUYHUHBI
JOCTHKEHUS UM HEJOCTHIKEHUS Pe3yIbTaTOB JEATeIbHOCTH, HAXOAUTh ONMIUOKY, 1aBaTh
OLICHKY TPHOOPETEHHOMY OIIBITY.

CoBMecTHas HCATECJIBbHOCTD:

MOHUMATD U MCTIOJIb30BaTh MPEUMYILIECTBA KOMAaHHOW U MHIUBUIYaIbHON pabOTHI
OpU pelleHUH Y4eOHbIX 3ajad, NPUHHUMATh 1EJb COBMECTHOM JESITEIbHOCTH,
IUIAaHUPOBATh OPraHMU3allMI0 COBMECTHOM pPaloThl, pacHpenessaTb BHIbI padoT,
JIOTOBApUBAThCS, OOCYXKJaTh IMpoOLECC U pe3yiapTaT paboThl, 00001aTh MHEHHUS
HECKOJIBKUX JIFOJIEH;

y4acTBOBAaTh B TIpPYNIOBbIX (opMax padoTel (0OCyxaeHus, OOMEH MHEHUH,
«MO3TOBBIE ITYPMbI» U UHBIE), BHIIIOJIHATH CBOIO YacTh padOThI U KOOPAHMHUPOBATH CBOU
JIEHCTBUSA C IPYTMMH YJIEHAMU KOMaH/bl, OLIEHUBATh KAYECTBO CBOErO BKJIaJa B OOUIUI
OPOAYKT MO KpUTEPUSIM, CHOPMYITMPOBAHHBIM YUACTHUKAMU B3aUMO/ICUCTBHUS.

IIpeaMeTHble pe3yabTaThl OCBOCHUS (enepanpHON paboyelt mporpaMMbl

M0 MaTeMaTUKE MPEACTABIICHBI MO rojaM OOY4YeHHS B paMKaX OTIEIbHBIX Y4EOHBIX
KYpPCOB B COOTBETCTBYIOIIMX Pa3/iesiaX HACTOSAIEH IPOrPaMMBI.
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OEJIEPAJIBHAS PABOYAS IIPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»

INOACHUTEJIBHAA 3AIINCKA

VY4eOHsblil Kypc «AnreOpa 1 Hadajga MaTeMaTUYECKOro aHAIM3a» SIBISETCS OJHUM
u3 Hanboyiee 3HAYMMBIX B MPOTpaMMe CPEIHEro oOIIero oOpa3oBaHUSs, MOCKOJBKY,
C OJHOH CTOPOHBI, OH OOECTeUrMBaeT MHCTPYMEHTAJIbHYIO 0a3y UIi M3YYEeHUS BCEX
€CTeCTBEHHO-HAYUYHBIX KYPCOB, a C JPYrod CTOPOHBI, (HOPMHPYET JIOTUYECKOE U
abCTpakTHOE MBINIJICHHE OOYJYaIOUIMXCsS Ha YPOBHE, HEOOXOJUMOM JJisi OCBOCHHS
uHopMaThKy, OOIIECTBO3HAHUS, WCTOPUH, CIOBECHOCTHM M JAPYTUX AUCIUIUIMH.
B pamkax mgaHHOTO ydeOHOTO Kypca OOydJaromuecs OBJIAJEBAIOT YHHBEPCATbHBIM
S3bIKOM  COBPEMEHHOM  Haykd, KOTopas  (QOpMyaUpyeT CBOM  JOCTH)KCHHUS
B MaTeMaTtudeckon (opme.

VY4eOHblil Kypc anredpbl U HaYal MaTeMaTUYECKOro aHaJIM3a 3aKJIa/IbIBAeT OCHOBY
JUISL  YCTIELTHOTO OBJIAJICHUS 3aKOHAMU (PU3UMKH, XUMHH, OWOJIOTMM, TIOHUMAHMUS
OCHOBHBIX TEHJICHUUN pa3BUTHUS HKOHOMUKH M OOIIECTBEHHON KHU3HHU, MO3BOJSIET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IIM(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOJIb30BAaTh MUX Ui JalibHEHIIEro oOpa3oBaHUS U B IOBCEIHEBHOM
x®u3Hu. B TO ke  Bpems  oBnajeHue  aOCTPakTHBIMH W JIOTUYECKH
CTPOTUMHU KOHCTPYKIMSMHU alreOpbl 1 MaTeMaTHUYECKOTO aHajdu3a Pa3BUBACT YMEHHUE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHMHHOCTH, JOKa3bIBATh YTBEP)KICHUS
C TOMOIIBI0O WHIYKIHMM W PacCyXkJaTh JACAYKTUBHO, MCHOJIb30BaTh O0OOOIIEHUE WU
KOHKpETHU3aluio, a0CTparupoBaHMe U  aHAIOTWIO, (OPMHpPYET  KpEeaTHBHOE
U KPUTHYECKOE MBIIIICHUE.

B xoze uzydenus yueOHOro Kypca «Anredpa u Hauajla MaTeMaTHYECKOTO aHAIU3a»
o0 yuyaromecs Hoay4aroT HOBBIH OMBIT PelIeHuUs MPUKIIAIHbIX 3a7a4, CAMOCTOSTEIIbHOT O
MOCTPOCHUSI MAaTeMAaTHMYECKMX MOJENe pealbHbIX CHUTYyalluid, HHTEpPIpETALNU
MOJIYUCHHBIX PEIICHUH, 3HAKOMATCS ¢ MPUMEPAMH MaTeMaTHYeCKUX 3aKOHOMEPHOCTEN
B MPUPOJIE, HAYKE U UCKYCCTBE, C BHIIAIOIIMMUCS MATEMATUUYECKUMU OTKPBITUSIMH U UX
aBTOpaMH.

VY4eOHblii Kypc 00J1aJa€T 3HAYUTEIbHBIM BOCIIUTATENbHBIM OTEHIIMAJIOM, KOTOPBI
peam3yercs Kak uepe3 y4yeOHbId MaTepuaj, CHOCOOCTBYIOUIMH (POPMUPOBAHUIO
HAay4HOTO MUPOBO33PEHUS, TaK U uepe3 crielnpuKy yaeOHOU AesTEIbHOCTH, TpeOyronen
IPOJOJDKUTENBHON KOHIEHTPAIllMM BHUMAaHUS, CaMOCTOSATEIbHOCTH, AKKypaTHOCTU U
OTBETCTBEHHOCTH 3a MOJIyYEHHBIN pe3yJIbTaT.

B ocHoBe Meronuku oOydeHus ainreOpe M HayajllaM MaTeMaTUYeCKOro aHaju3a
JICKUT ACSITEIbHOCTHBIM MPUHIUI O0yUESHHUS.

B crpykrype ydeOHOrO Kypca «Anredpa W Hadaga MaTeMaTHYECKOTO aHAM3a»
BBIJICJICHBI CIIEIYIOIINE COIePKaTEIbHO-METOIUIECKIE THHIH: «Urca 1 BEIYUCICHUY,
«DyHkuuu U rpadukuy, «YpaBHEHUS U HepaBeHCTBa», «Hauanma maTemaTuyeckoro
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aHanmm3a», «MHOXKeCTBa W JIOTHKa». Bce OCHOBHBIC COIEpXKAaTEIbHO-METOAMYCCKUE
JVMHAHA W3Y4YaloTCs Ha MPOTSHKCHHUH IBYX JIET OOydeHHs Ha YPOBHE CPETHETO OOIIero
00pa3oBaHus, €CTECTBEHHO JIOMOJHSSA JAPYT JIpyra W IMOCTEIIEHHO HACHIIIAsICh HOBBIMHU
TEMaMHu H pasjenaMu. J{aHHBIH ydeOHBIN Kypc SBISCTCS WHTETPATHBHBIM, MOCKOJIBKY
00BeIMHSACT B ceOe copepKaHhe HECKOJIbKUX MaTeMaTHUYCCKUX JHUCIHUILUIMH, TAKUX Kak
anreOpa, TPUTOHOMETPHSI, MATEMaTHUCCKHI aHAJIN3, TCOPHS MHOYKECTB, MaTeMaTHYECKast
Joruka u apyrue. [lo Mepe Toro kak oOydaromuecs: OBJIAJCBAIOT BCE OoJiee MUPOKUM
MaTeMaTHYeCKUM  amlmapaToM, y HHUX  TocjenoBaTelibHO  (opMmupyercs |
COBEPIIICHCTBYETCS YMEHHE CTPOMTh MAaTEMaTHYCCKYIO MOJCIbh PEATbHON CHUTYyaIlHH,
NPUMCHATH 3HAHUWs, IOJydEHHBIC TP HM3YyYCHUH YUeOHOro Kypca, IS pPEIIeHUs
CaMOCTOATENFHO  C(POPMYJIMpPOBAaHHOW  MaTeMaTHYEeCKOW  3aJadyd, a  3areM
UHTEPIIPETUPOBATH CBOI OTBET.

ConepxkarenpHO-MeTOAMYECKasT JMHUA «YWcCia W BBIYHMCICHUS) 3aBeplIacT
dbopMupoBaHHE HABBIKOB HCIOJB30BaHUS JACUCTBUTENBHBIX YHCEN, KOTOpOe OBLIO
HA4YaToO Ha YPOBHE OCHOBHOTO 00ImIero odpasoBanus. Ha ypoBHe cpemHero oOriero
o0pa3oBaHus 0CO00C¢ BHUMAHHE YACISICTCS (OPMHUPOBAHUIO HABBIKOB PAIlMOHAIBLHBIX
BBIUMCJICHUN, BKJIIOYAIOIINX B CeOsl MCIOJBL30BAaHUE PA3IMYHBIX (JOPM 3aIMCH YHUCIIA,
YMEHHE JIeJaTh NPUKHJIKY, BBIIOJHATh TMPUOJMKEHHBIC BBIYUCIICHUS, OIICHHBATH
YHCIIOBBIE BBIPAXKCHUS, pabOTaTh C MaTEeMAaTHYECKUMH KOHCTaHTaMU. 3HAKOMBIC
00yJaronIMMcsi MHOXKECTBA HATypPaJIbHBIX, IENIbIX, PAIMOHATIBHBIX M JIEHCTBUTEIHHBIX
YHCEIT JOTOJIHSIOTCS MHOYKECTBOM KOMIUICKCHBIX YHcell. B KaKI0M M3 3TUX MHOXKECTB
paccMaTpUBAIOTCSI CBOMCTBEHHBIC €My CIeNU(UYCCKUE 33Ja4d U OIEpaIiu: JICIICHUES
HAIIeJI0, ONEPUPOBAHME OCTATKaMU Ha MHOXECTBE IICNBIX YHUCEI, OCOObIC CBOMCTBA
pallMOHAILHBIX M HUpPPAlMOHAIBHBIX 4YHCE, apu(@METHYSCKHE OIepaldd, a TaKKe
U3BJICUCHHUE KOPHS HATypaJlbHOM CTCMCHM HA MHOXECTBE KOMILUICKCHBIX YHCEIL
bnaromapss TOCIEIOBAaTSIIbHOMY PAaCIIMPSHHUIO Kpyra HCIOIb3YeMbIX YHCET |
3HAaKOMCTBY C BO3MOXXHOCTSIMH WX TNPUMEHEHHUS i1 PEIICHHS Pa3IMYHbIX 33134
dbopMupyeTcsl TMpeNCTaBICHHE O CJIWHCTBE MaTeMAaTHKH KaKk HAyKd H e€ poju
B IIOCTPOCHHHM MOJICJICH pEaTbHOr0 MHpa, IIMPOKO HCIOJIB3YIOTCS 0000IIeHNue Hu
KOHKPETH3AIIHSL.

JIuaust «Y paBHEHUS M HEPABEHCTBA» PEATM3YETCs Ha MIPOTSHKECHUH BCETO 00 ydeHUS
Ha YPOBHE CpeIHEro o0Iero oopazoBaHusi, MOCKOIBKY B KaxaoM paszzene [IporpamMmbl
IPEyCMOTPEHO pEIICHUE COOTBETCTBYIOMMX 3amad. B pe3ympTare oOydaromiuecs
OBJIQJICBAIOT PA3UYHBIMA METOJIaMU PEIICHUS PAlMOHAILHBIX, HPPAIMOHAIBHBIX,
MOKa3aTeJIbHBIX, JIOTAPH(PMHUICCKHX H TPUTOHOMETPHUUCCKUX YPaBHCHHM, HEPABESHCTB U
CHCTEM, a TaKKe 3aJay, CoJepKalmMx mapameTpbl. [loJydeHHBIC YMEHHS IIHPOKO
UCTIOJIB3YIOTCS MPH MCCICIOBAaHUHM (PYHKIIMHA C TIOMOIIBIO TTPOU3BOIHOM, MPH PEIICHUN
NPUKJIATHBIX 3a/1a4 M 33/1a4 Ha HAXOXJICHHE HAWOOJBININX W HAWNMEHBINUX 3HAYCHUHN
dbyakuuu. JlaHHas conmepikatenbHas JMHHUS BKJIIOYAeT B ceOs Takke (HopMHpOBaHUE
YMEHUW BBITIOJNHATH PAcY€Thl IO QopMyliaM, MpeoOpa3oBaHUs paIlMOHATBHBIX,
UPPAIMOHANIBHBIX W TPUTOHOMETPUYCCKUX BBIPOKCHHHA, a TaKKe BBIPAKCHHM,
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collepKaliuX CTeneHu | Jorapudmel. brarogaps wu3ydeHHI0 anredpanydyeckoro
Marepuajga MPOUCXOJIUT JalIbHEHINEe pa3BUTHE aJTOPUTMHUYECKOTO M aOCTPaKTHOTO
MBIIIUICHUS 00y4JaroIuXxcsi, POPMUPYIOTCSI HABBIKU JICTYKTUBHBIX PACCYXKICHUH, padOThI
C CUMBOJIBHBIMU (pOopMaMH, MpeACTaBICHUS 3aKOHOMEPHOCTEN U 3aBUCHMOCTEU B BU/JIC
paBEeHCTB M HepaBeHCTB. AureOpa mnpeniaraer 3(P(GEKTUBHbIE HHCTPYMEHTHI
JUISL pEIICHUs] IPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HATJISITHO JIEMOHCTPUPYET
CBOM BO3MO>KHOCTH KaK sI3bIKa HAYKH.

ConepxatenpbHO-MeTOANMYECKass JTUHUSA «DyHKIMM U TpaduKkm»  TECHO
MEePeIUIeTaeTCsl ¢ IPYrUMHU JTUHUSMH Y4eOHOTO Kypca, TTOCKOJIIbKY B KAKOM-TO CMBICIIE
3a1a€T  MOCIEJOBAaTEIbHOCTh  HM3y4eHMsI Marepuana. M3ydeHWe  CTENeHHOM,
MOKa3aTeIbHOM, JorapuMUYECKON U TPUTOHOMETPpUUECKUX (YHKIIMH, UX CBOKMCTB H
rpa@uKoB, HCMOJb30BaHWE (DYHKIMNA [JI PEIICHUS 3ajlad W3 JPYyTHX Y4eOHBIX
MPEIMETOB U PEATIbHOM JKM3HU TECHO CBSA3AHO KAK C MATEMATUYECKUM aHAJIM30M, TaK U
C pelleHueM ypaBHEHUM W HepaBeHCTB. [Ipu 3ToM Oo0jbIlIOE BHUMaHUE YIEISETCS
GbOpMUPOBAHUIO YMEHHS BBIpaKaTh (OpMYyIaMu 3aBUCHMOCTH MEXKIY Pa3IHIHBIMU
BEJIMYMHAMU, HCCIEAO0BATh MOMY4YeHHBbIC (YHKIIUU, CTPOUTh WX rpaduku. Matepuan
ATOM coJiepKaTeIbHOM JIMHUY HAIICJICH Ha Pa3BUTHE YMEHUN U HABBIKOB, TTO3BOJISIOIIUX
BBIpaXXKaTh 3aBUCMMOCTU MEXJIY BEJIMYMHAMHU B Pa3IudyHON ¢dopMe: aHAIUTHYECKOMH,
rpadudeckoi u cinoBecHOW. Ero n3ydeHne cnocoOCTBYET pa3BUTHIO aITOPUTMUYECKOTO
MBIIIUICHUS, CIOCOOHOCTH K OOOOIICHWI0O M KOHKPETH3aIluH, HCIOJIb30BAHUIO
aHaJIOTUH.

ConepxarenbHas JuHus «Hauama wMaTeMaTUueckoro aHalin3a» IO3BOJIAET
CYILIECTBEHHO PAaCHIMPUTh KPYr KaK MaTeMaTHYeCKUX, TaK W MNPUKIAJAHBIX 3ajad,
JIOCTYIHBIX 00Y4YaIOIIMMCS, TaK KaK Y HUX MOSBJISETCS BO3MOXKHOCTb CTPOUTDH TpaduKu
CJIOXKHBIX (YHKIIMH, OPeesaTh UX HAUOOJbIITNE U HAUMEHBIIINE 3HAYEHU S, BBIYUCIIATH
rwiomaan Guryp u o0bEMBI TEJ, HAXOUTh CKOPOCTH U YCKOPEHUS TpolieccoB. JlaHHas
coJiepKaTeNbHasl JIMHUS OTKPHIBAET HOBBIE BOZMOKHOCTH MOCTPOCHUSI MAaTEMATUYECKUX
MOJENe  peajbHbIX CUTyalluil, T[O3BOJIAET HAXOAUTh HAWJIy4llee PpEelICHUE
B MPUKJIAJAHBIX, B TOM YHUCJIE COLUAIbHO-3KOHOMHYECKUX, 3ajadyax. 3HAKOMCTBO
C OCHOBaMH MAaTE€MaTHYECKOr0 aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(bOpMaIbHO-JIOTMYECKOT'0 M KPEaTHUBHOT'O MBINIICHUS, (OPMHUPOBAHHUIO YMEHHI
pacro3HaBaTh IPOSIBJICHUS 3aKOHOB MATEMAaTHMKM B HAayKe, TEXHHUKE U MCKYCCTBE.
OOyuaromuecss y3HAIOT O BBIJAIOIMXCS Pe3yibTaTaxX, MOJYYCHHBIX B XOJI€ Pa3BUTHUS
MaTeMaTUKH KaK HayKd, U 00 UX aBTOpax.

ConepxatenbHO-MeTOANYECKas JIUHUS «MHOXKEeCTBa M JIOTHKa) BKJIOYAET B ceOs
AJIEMEHTHI TEOPUU MHOXKECTB U MaTEeMaTUYECKOUN JIOTUKHU. TeopeTUko-MHOKECTBEHHBIC
MPEACTaBJICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTUKW U MpeJjiararoT
HanOoyiee YHUBEPCAIBHBIN S3bIK, OOBEIWHSIONIMA BCE pa3feibl MaTeMaTUKH U €8
MPUJIOKEHUM, OHM CBSA3BIBAIOT Pa3HbIE MATEMATUUYECKUE JUCITUIIIMHBI U UX MPUIIOKECHUS
B enuHoe 1enoe. [loaTomMy BaKHO JaTh BO3MOXKHOCTH OOY4YarONIEMYCs MOHUMATH
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOM MAaTE€MaTHKH M HCHO0JIb30BaTh €ro

13



denepanbhast pabouas nporpamma | Matematuka. 10—11 kmaccsr (yriayOaEéHHbIN YPOBEHB)

JUTSL BBIPQXKEHUSI CBOMX MbICEH. J[pyruM Ba’KHBIM MPU3HAKOM MaTeMaTHUKU KaK HAayKu
ClIelyeT TpU3HATh CBONCTBEHHYIO €M CTPOrocTb OOOCHOBAaHMI U CJeIOBaHUE
OINpeAEIEHHBIM TpaBUJaM TOCTPOCHHUS JI0Ka3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTaMH
MaTeMaTUYeCKOM JIOTUKH  CIOCOOCTBYET  pPa3BUTHIO  JIOTUUECKOTO  MBIIUICHHS
OOy4YarIIMXCs, MO3BOJSIET UM CTPOUTh CBOU PACCYKJEHHS HA OCHOBE JIOTMYECKHUX
npaBuil, GOPMUPYET HABBIKA KPUTHUECKOT'O MBIIILJICHUS.

B yuebHOM Kypce «Anredpa U Hayaia MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBI MaTEMaTHYECKOTO MOJCIMPOBAHUS, KOTOpPhIE MPHU3BAaHBI CIOCOOCTBOBATH
(GbOpMUPOBAHUIO HABBIKOB MOCTPOCHUS MOJICTICH peanbHBIX CUTYyaIlui, WCCIECIOBAHUS
ITUX MOJENied C TIOMOIIBIO ammapata ainreOpbl W MaTEeMaTUYeCKOTO aHalln3a,
UHTEPIpPETAMK TOJIYYCHHBIX pE3ylbTaToB. Takue 3aJaHusl BIUIETEHbl B KaXKIbIH
U3 Ppa3lelioB MpOrpaMMbl, IOCKOJbKY BeCh Marepuall y4eOHOro Kypca UIMPOKO
UCIIOJIb3YeTCA JUISl  pelleHus MNpUKIaAHbIX 3amad. [Ipu  pemeHun peasbHbIX
MPAKTUYECKUX 3a/1ay 00ydaroluecs pa3BUuBaloT HaO01aTeIbHOCTh, YMEHUE HAXOAUTD
3aKOHOMEpPHOCTH, a0CTparupoBaThCs, HCIONb30BATh AHAJIOTHUIO, 0000IIaTh U
KOHKPETHU3UPOBaTh MpodieMy. JlesTenbHOCTh MO (POPMUPOBAHHUIO HABBHIKOB PEIICHUS
NPUKJIAJHBIX 3a/1ad OPraHHU3yeTCs B IPOLIECCE M3YYEHUS BCEX TEM Y4eOHOro Kypca
«Anre0Opa u HavyaJla MaTEMaTUYECKOr0 aHAIHN3ay.

Ha usydyenue ydeOHOro kypca «Airebpa M Hauajga MaTEMaTUYECKOTO aHAIHM3a»
orBoauTcs 272 4aca: B 10 xmacce — 136 vacoB (4 yaca B Henmenmio), B 11 kmacce —
136 yacoB (4 yaca B HEZIEIIO).

COIEPKAHUE OBYUEHUA
10 KVIACC

Yucia 1 BIYMCICHUS

Pammonanpabie uncna. OOBIKHOBEHHBICE W JIECATHYHBIE JAPOOH, MPOIICHTHI,
OeckoHeuHble iepuoanyeckue apoodu. [Ipumenenne npodeit 1 MPOIEHTOB I PELICHHUS
MPUKJIAHBIX 337a4 U3 Pa3JINYHbIX OTPACIIEH 3HAHUHN U PEANbHOUN KU3HHU.

JlelicTBUTeNnbHBIE  yucha.  PanuoHanbHbIE W HMppalMOHAIbHBIE  YHCIA.
ApudmMernueckue orepanuu ¢ 1eUCTBUTEILHBIMU YUCIaMU. Molylb 1eMCTBUTEILHOTO
yucIia u ero cBorcTa. [IpubnukEHHbIC BEIYUCIICHUS, TTPaBUiIa OKPYTICHU S, TPUKUIKA U
OLICHKA Pe3yJIbTaTa BHIYUCICHUMU.

Crenenb ¢ nensIM mokaszareneM. buaom Herotona. Mcnonp3oBaHue moaxoasinei
dbopMbl 3anmucu  JACHCTBUTENBHBIX YHCEN Il pElIeHUS NPaKTUYECKUX 3ajad U
MPEACTABJICHUS JaHHBIX.

Apubmernyecknii KOpeHb HaTypaIbHOU CTETIEHU U €r0 CBOMCTRA.

Crenenb ¢ palMOHAJbHBIM  [OKa3aTeieM ©W €€  CBOWMCTBA, CTEINEHb
C JEHCTBUTEIIbHBIM TOKA3aTEJIEM.

Jlorapudm uymcma. CpoiictBa sorapudma. JlecaTUUHBIE ©  HATypaJbHBIC
Jorapu@msi.
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CuHyc, KOCHHYC, TAaHTE€HC, KOTAaHI'€HC YHMCJIOBOIO AapryMeHTa. ApKCHUHYC,
APKKOCUHYC U APKTAHT€HC YUCIIOBOT'O apryMEHTA.

YpaBHEHUS 1 HEPABEHCTBA.

ToxxaecTBa U TOXKJIECTBEHHBIE MPeoOpa3oBaHusl. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHUsI W ypaBHEHUA-CIeACTBUsA. HepaBeHCTBO, pelieHue
HEpPABEHCTBA.

OCHOBHBIE METOJIBI PEIICHUS] TENbIX M JPOOHO-pAlMOHANBHBIX YpaBHEHUN U
HEPABECHCTB. MHOTOWICHBI OT OTHOM NMEPEMEHHOM. JleeHrne MHOTO4IeHa Ha MHOTOUJICH
c octatkoMm. Teopema be3dy. MHorousnensl ¢ mensiMu kodddunmentamu. Teopema
Buera.

[IpeoOGpa3zoBaHusl YUCIOBBIX BBIPAKEHUHN, COJIEPIKALUX CTEIIEHU U KOPHHU.

NppanmonansHeie ypaBHeHHs. OCHOBHBIE METOJbl PELICHUS WPPALMOHAIBHBIX
YpPaBHECHUU.

ITokazarenbHble ypaBHEHHs. (OCHOBHBIE METOABI PEUIEHUSA IOKA3aTEJIbHBIX
YPaBHEHHM.

[IpeobpazoBanre BEIPAKEHUM, COAEPKAIIUX JIOTaPUPMBI.

Jlorapudmudeckue ypaBHeHUS. OCHOBHBIE METOIBI PEHICHHS JIOTApU(PMUICCKUX
YPaBHEHH.

OcHoOBHbIE TPUTOHOMETPUYECKUE bopMyIIbL. [TpeoGpazoBanue
TPUTOHOMETPUUYECKUX BBIPAXKEHUN. PellleHne TpPUroHOMEeTpUIECKUX YPAaBHEHUM.

Pemenune cucrem JIMHENHBIX ypaBHEHUN. MaTpuia CUCTEMBI IMHENHBIX YPABHCHU M.
Onpenenurenb MaTpUIlbl 2X2, €ro TEOMETPUUECKAN CMBICT U CBOWCTBA, BBIYUCICHUE
€ro 3HAYCHUSA, NPUMEHEHHUE OINPEICIUTENS JJIsi PEUICHUS CHUCTEMbl JIMHEHHBIX
ypaBHEHUHU. PemeHne npukiagHbIX 3a1a4 ¢ MOMOUIbI0 CUCTEMBI JIMHENHBIX YPAaBHEHUM.
HccnegoBanre mOCTPOCHHOM MOJENMU € IOMOIIBIO MATPULL U ONIPEAECIIATENEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJECIEN peaJlbHOM CUTyalMd C [OMOIIBIO
YPaBHEHHM M HepaBeHCTB. [IpuMeHeHME ypaBHEHUMHM M HEPABEHCTB K PELICHHIO
MaTeMaTUYECKHX 3a7a4 ¥ 3a7a4 U3 pa3IuIHBIX 00JJacTei HAYKHA U peaTbHOU KU3HM.

DyHKUMH U rpaPuKu

OyHKIMA, CcnocoObl 3amaHus  (GyHKIUW. B3auMHO oOpaTHble (YHKITUU.
Komnoszunus ¢pynkuuit. ['padux pynkunu. IneMeHTapHbie peodpa3oBanus rpadukoB
b yHKIHIA.

OOmactp omnpeaeneHUss M MHOXKECTBO 3HaueHud GyHkuuu. Hymu ¢GyHKOuw.
[IpomexxyTkn 3HaKOMOCTOAHCTBA. YETHbie U Heu€THble (yHkuuu. llepuognueckue
¢yskuy. [lpoMexyTku MOHOTOHHOCTH (yHKIIMU. MaKkCUMyMbl U MUHUMYMBI () YHKITHH.
Haubonbiee n HaumMeHblee 3Ha4eHus1 QYHKIIUU HA IPOMEKYTKE.

Jluneitnasi, KBaapaTU4HasT ¥ JPOOHO-JIMHEWHAsT (PYHKIMU. DJIEeMEHTapHOE
UCCIIEZIOBAHNE U TIOCTPOEHUE UX TPaPUKOB.

CrenenHast (yHKUMS C HaTypajdbHBIM W LETIbIM ToOKazarenem. EE cBoiicTBa u
rpaduk. CBoicTBa U rpaduK KOpHS N-OMl CTENEHW KakK (PYHKIUU OOpaTHOM CTemneHH
C HaTypaJIbHBIM IOKA3aTEJIEM.
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[lokazarenbHast u norapudmuyeckas GyHKIUM, WX CBOMCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIUN ISl pEIICHUS] YPABHEHHI.

Tpuronomerpuyeckas OKpy>KHOCTb, OIPEACICHUE TPUTOHOMETPUYECKUX (DYHKITUN
YUCJIOBOTO apryMeHTa.

OYHKIMOHAIILHBIE 3aBUCMMOCTH B PEAIbHBIX Mpoleccax W siBiaeHusx. ['paduxu
pEaTbHBIX 3aBUCUMOCTEM.

Hayana maTreMaTH4eCKOro aHajIu3a

ITocnemoBarenbHOCTH, CIOCOOBI  3aJaHUS  IIOCJEeAOBaTeNnbHOCTEH. Merton
MaTeMaTUYECKOW HMHAYKIMU. MOHOTOHHBIE M OTIPaHUYEHHBIE MOCIEAOBATEIHLHOCTH.
HcTopusi BO3HMKHOBEHHS MATEMAaTHUYECKOIO aHalu3a KaKk aHajau3a OECKOHEYHO
MaJIbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromas
reomerpuyeckas mporpeccusi. Cymma O€CKOHEUHO YOBIBAIOIIEH TI€OMETPUUYECKON
porpeccuu. JIMHEWHBIM M 3KCIMOHEHUHUAIBbHBIA pocT. Yucno e. dopmyna ClI0KHBIX
IPOLIEHTOB. VCIonbp30BaHuE MPOTrPECCUN I PELICHUs] PEAIBHBIX 3a4a4 IPHUKIATHOTO
XapakTepa.

HenpepsiBHble QyHKIIMU U UX cBoiicTBa. Touku pa3pbiBa. ACUMITOTHI IpagUKOB
¢byukuuii. CpoiictBa (GYHKIIMNA HENPEepBIBHBIX Ha OTpe3ke. MeToJl HMHTEpBajIoB
JUIS pellieHus1 HepaBeHCTB. [IpuMeHeHne cBONCTB HENPEPHIBHBIX (QYHKIUHN JJIS1 PELICHMUS
3a11ay.

IlepBass u BTOpas mpousBoAHbIe (QyHKIMU. OnpenelieHue, reoOMETPUUYECKUN U
(Gu3MUECKUI CMBICI TPOU3BOJHOM. Y paBHEHHUE KacaTeIbHON K rpaduKy (QyHKIIHH.

[IpousBoanbie 31emMeHTapHbIX (GyHKUMA. [Ipom3BogHas cymMMbl, TPOM3BENCHHS,
YaCTHOT'O ¥ KOMITIO3ULIUU (DYHKITHIA.

MHoxkecTBa U JIOTHKA
MHOK€ECTBO, Onepaly HajJ MHOKECTBAMHU U MX CBOMCTBA. Jlmarpammbl Duepa—
Benna. IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOI'O aIllapaTa /i OMUCAHUs PEaIbHBIX
MPOLIECCOB U SIBJIEHUH, IPU PEIICHUH 3a7a4 U3 APYruX y4eOHBIX IPEIMETOB.
Onpenenenune, Teopema, CBONCTBO MAaTeMaTU4YECKOro OOBEKTa, CIEJICTBUE,
JI0OKa3aTeIbCTBO, PABHOCUJILHBIC YPABHEHUS.

11 KVIACC

Yucaa 1 BBIYMCICHUS

Harypanbnbie u nenbie yncna. [IpumeHeHne MpU3HAKOB IEIMMOCTH IEIBIX YUCET,
HanOonpIHMi o0muii nemurens (nanee — HOJI) n HanMmeHsbIee ob1iee KpaTHoe (J1aiee —
HOK), ocratkoB mo moaymoo, airoputMa EBKinma s pemieHus 3aaady B LEJbIX
quciax.

KommiekcHbie uncia. AnreOpanueckas U TpUTOHOMETpHUYECKash POpMBbI 3aIlUCH
KOMIUIEKCHOTO 4Yucia. Apudmernyeckue omnepanud ¢ KOMIUIEKCHBIMH YHUCIaMHU.
N300pakeHne KOMIUIEKCHBIX YMCEN Ha KOOpAMHATHOM miockoctu. dopmyna Myaspa.
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KopHu n-oii cTeneHu U3 KOMIUIEKCHOTO uucia. [IpumeHeHme KOMIUIEKCHBIX YHUCE
JUISL pereHusT GU3NIECKUX U TeOMETPHUUYSCKHUX 3a/1a4.

YpaBHeHUS] U1 HEPABEHCTBA

Cucrema M COBOKYITHOCTh YPABHEHUH W HEPABEHCTB. PaBHOCUIIbHBIE CHCTEMBI U
CUCTEMBI-CJIEICTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

Ot60p KOpHEN TPUTOHOMETPUYECKUX YPaBHEHUU c IIOMOILIBIO
TPUTOHOMETPUUECKON OKPYKHOCTHU. PenieHnne TpuroHoMeTpu4eCcKux HEPaBEHCTB.

OCHOBHBIE METOIBI PEIICHUS TTOKA3aTEIbHBIX U JOrapu(PMUIECKUX HEPABCHCTB.

OCHOBHBIE METO/Ibl PEUICHUSI UPPALMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METO/ABI PEIICHUSI CUCTEM U COBOKYIHOCTEM pallMOHAJbHBIX,
UPpaAlMOHATBHBIX, TTOKA3aTEIBHBIX U JIOTapU(PMUIECKUX YPaBHEHUM.

Y paBHEHUS, HEPABEHCTBA U CUCTEMBI C APAMETPAMH.

[IpumeHeHne ypaBHEHHM, CHCTEM M HEPABEHCTB K PEIICHUI0 MAaTeMaTUYECKHUX
3aa4 U 3a7a4 U3 PA3IMYHBIX O0JacTell HAyKU M peaibHOM >KU3HHU, UHTEpHpeTanus
MTOJTYYECHHBIX PE3YJIbTATOB.

DOyHKUMH U rpaPuKu

I'padpux xommosuruu Qyukuuit. ['eomerpuueckue o00pa3bl ypaBHEHUH U
HEPaBEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIHH, UX CBOMCTBA U IPapuKH.

['padpuueckue MeToabl peleHrs ypaBHEHHUN U HepaBeHCTB. [ paduyeckue MeTo bl
pELIEHUS 3a/1a4 C TApaMETPaMH.

Ucnonb3oBanue rpadukoB (QyHKIUN IS HCCIEIOBaHUS  MPOIECCOB U
3aBUCUMOCTEH, KOTOPHIE BO3HHUKAIOT MpPH pPEIICHUWH 3a4ady M3 JpYrux YydeOHBIX
MIPEAMETOB U PEATIBHOM KU3HMU.

Hayana maTreMaTH4ecKOro aHajausa

[IpumeHneHre NPOU3BOIHOM K HCCIEAOBaHHIO (YHKIUH Ha MOHOTOHHOCTh H
KcTpeMyMbl. HaxokzeHune HaumOOJbIIEro M HAaUMEHBIIETO 3HAYEHUH HEINpPEepbIBHOU
(GYHKIIMHM Ha OTpPE3KE.

ITpuMenenue nNponu3BOAHON U1 HAXO0KICHHS HAWIIYYIIET O PELIEHUS B IPUKIIAIHBIX
3aj1a4ax, i ONpeieNICHUs] CKOPOCTU U YCKOPEHHUS IIPOLIECCa, 3alaHHOT0 (pOpMYIIoN 1t
rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO  IepBooOpa3HbIX. [lepBooOpasHbie
aneMeHTapHbIX GyHKuMil. [IpaBuna HaxoxAeHUS TEPBOOOPAHBIX.

WNurerpan. I'eomerpudeckuii CMBICI HMHTErpajia. BblYuciaeHUuE ONPENEIEHHOIO
uHTerpaia no popmyne Herorona—Jleiouuiia.

[IpumeHeHue nHTErpana A HaXOXKJIEHUS IUIOIAeH MIOCKUX GUuryp u o0bEMoOB
IrEOMETPUYECKUX TEIL.

[Ipumepsl  pemenuit  auddepeHMaNbHBIX — ypaBHEHH. MaTtemaTuueckoe
MOJIEJTMPOBAHHE PeAIbHBIX MTPOLIECCOB C MOMONIBIO AU(PPEpEeHIINANBHBIX YPaBHEHUH.
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INPEAMETHBIE PE3YJIBTATBI

K konity oOydenus B 10 kjiacce oOyJaromuiicss HOJYy4UT CIAEAYIOMINE IPEAMETHBIE
pE3yJIbTATHI IO OTAEIBHBIM TeMaM (eaepaabHON padouell mporpaMMbl yueOHOro Kypca
«Anredpa 1 Havaja MaTEMaTUYECKOTO aHAIN3a:

Yucia 1 BBIYMCJICHUS:

CBOOOJTHO  OMEpPUPOBATh TMOHATUSAMU: PAIMOHAIBHOE YHUCIO, OECKOHEYHas
nepuoanydecKas IpoOb, MPOIEHTHI, UPPALMOHAIBHOE YHUCIIO, MHOXKECTBA PalliOHAIbHBIX
Y JICUCTBUTEJIBHBIX YUCEI, MOJYJIb AEHCTBUTEILHOTO YUCTA;

MPUMEHSTh IPOOW W TIPOIIEHTHI JUISl PEIICHUS TMPUKIAIHBIX 3a71ad U3 Pa3TMYHbIX
OTpacJiel 3HAaHUW U PEATbHOMN KU3HU,

MPUMEHSATh TPUOIMKEHHBIE BBIYUCICHUS, TNpaBUja OKPYIJICHUS, NPUKHUIKY U
OLIEHKY PEe3yJIbTaTa BEIYUCIICHUM;

CcBOOOJHO ONEpPUPOBATh MOHATUEM: CTENEHb C LEIbIM MOKa3aTeIeM, UCIOJIb30BATh
MOAXOIAILYIO POpPMY 3aMUCH ACUCTBUTEIBHBIX YUCEN JIS pEIICHUS IPAKTUYECKUX 33124
Y NIPEACTABJICHUS TaHHBIX;

CBOOOZHO OMEpPUPOBATH TMOHATHEM: apU(PMETUUYECKUN KOpPEHb HaTypalbHOU
CTEIICHU;

CBOOOJTHO OMEPUPOBATH MOHSATUEM: CTEIICHb C PAIIMOHAIBHBIM MTOKA3aTEIIEM;

CBOOOJTHO ONIEpUPOBATH MOHATUAMU: JIOTapU(PM UKCIIa, IECITUUHBIC U HATYPaJIbHBIC
Jorapu@mel;

CBOOOIHO OMEpUPOBATh TMOHATUSIMU: CHHYC, KOCHHYC, TaHTE€HC, KOTaHTEHC
YUCIIOBOT'O apTr'yMEHTA;

ONEPUPOBATh TMOHATHSIMM: ApPKCUHYC, ApPKKOCMHYC W apKTaHIM€HC YHUCIOBOIO
apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJTHO OMNEPUPOBATh TMOHATHSAMHU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PABHOCHUJIbHBIC YPABHEHUS U YPABHECHUS -CIIEACTBHS, PABHOCUJIbHBIE HEPABEHCTBA,

MIPUMEHSTH PA3INIHBIE METO bl PEIICHUS PAITMOHATBLHBIX B APOOHO-PAITMOHATBHBIX
YPaBHEHU, IPUMEHATh METOJ] UHTEPBAJIOB JIJISI PELICHUS HEPABECHCTB;

CBOOOAHO OMNEPUPOBATH TMOHATUSAMHU: MHOTOWIEH OT OJHOW TEepPEMEHHOM,
MHOTOWIEH C LENbIMH KO3 UIIMEHTaMH, KOPHU MHOTOYJIeHa, MPUMEHSTh JCJICHUE
MHOI'O4JIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u reopemy Buera st perienus
3a/1ad4;

CBOOOJIHO OMEPUPOBATH MOHSATUAMU: CHUCTEMa JIMHEHHBIX YpPaBHEHHM, MaTpHIIa,
OMPENCIUTENb MATPULBI 2 X 2 U €r0 TE€OMETPUUECKAN CMBICT, UCIIOJIb30BaTh CBOMCTBA
onpenesuTenss 2 X 2 i BBIYUCICHUS €r0 3HAYCHMS, MPUMEHATH OINPEICIUTENN
JUISL PEIICHUST CUCTEMbl JIMHEWHBIX YPaBHEHUW, MOJECIUPOBATH pEabHBIC CUTYAIUU
C TOMOIIBI CHCTEMBI JIMHEHMHBIX YPAaBHEHUHN, HUCCIEA0BAaTh IOCTPOCHHBIE MOJIEIN
C TIOMOUIBIO MATPULL U ONPEAECTUTENICH, HHTEPIIPETUPOBATH MTOTYUYECHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSIMH JIJIsl TPeoOpa30BaHMsl BRIPAKECHUM;
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BBITIOJIHATh TIPEOOpa30BaHUsl UYMCIOBBIX BBIPAKEHUH, COAECpPXKAIIMX CTEICHU
C PallMOHAJIBHBIM TOKA3aTENIEM;

UCMOJIb30BaTh CBOMCTBA JIOTapu(PMOB JUIsl MpeoOpa3oBaHUs JOrapuPMUUYECKUX
BBIPAKCHUM;

CBOOOJIHO ONEpPUPOBaTh MNOHATUSAMH: HUpPpaAlMOHAIbHBIE, IOKa3aTeJbHbIE U
Jorapu(MUYECKUe YpaBHEHHUS, HAXOAUTh HX PEIICHHUS] C TMOMOIIbI0 PaBHOCHIJIBHBIX
IIEPEXO0I0B UJIN OCYILECTBIISAA POBEPKY KOPHEH;

OPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKUe (OpMyIbl Al MpeoOdpa3zoBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUM;

CBOOOZHO OINEPUPOBATH MOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE, TPUMEHSTh
HEoOXoauMble (OpPMYJBI ISl PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUYECKHUX
YpaBHCHUU;

MOJIETIMPOBATh pPealibHbIe CUTYAI[MH Ha SI3bIKE anreOpbl, COCTaBISATh BBIPAKEHUS,
YPaBHEHHUS, HEPABEHCTBA MO YCJIOBHMIO 33J1a4d, HUCCIENOBATh MOCTPOEHHBIE MOJEIU
C MCMOJIb30BAHUEM armapara ajareopsl.

DYyHKIHUU U TPAPUKH:

CBOOOJIHO OIEpPUPOBATh MOHATUSAMU: (PYHKIHS, CIOCOOBI 3anaHus (yHKIUH,
B3aMMHO OOpaTHbIe (DYHKIMH, KOMIO3UIUA (QYHKIHM, Tpaduk (YHKIIUU, BBITOIHSATH
3JIEeMEHTapHbIE MPeoOpa3oBaHus rpaPUKOB PYHKIUA;

CBOOOJIHO ONEPUPOBATH MOHATUAMU: 00JIACTh ONPEAETIECHUS U MHO)KECTBO 3HAUCHU
byHKIMH, HYTU (YHKIINH, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA,;

CBOOOJTHO  ONEpPUPOBaTh MOHATUSMHU: UETHbIE M  HEUYETHbIE  (YHKIIUH,
nepuoanyeckue (QYHKIMH, MPOMEXKYTKM MOHOTOHHOCTH (YHKIHH, MAaKCUMYMBI U
MUHUMYMBI QYHKIIMH, HAUOOJIbIIIEe U HAaMEHbIlIee 3HaueHUEe QYHKIIMU Ha TPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH OHATUSAMHU: CTETICHHAS (DYHKITUS C HATYpPabHBIM U IEJTBIM
nokaszaTesieM, rpauk CTENeHHOM (QYHKUIMU C HATypajbHBIM M IIEJIBIM IOKa3aTeleM,
rpaduK KOpHS N-OM CTENeHUW Kak (YHKIMH OOpAaTHOM CTENEeHH C HaTypalbHbIM
1oKa3aTeJieM;

OIepUpPOBATh NOHATUAMM: JIMHEWHAs, KBaApaTHUHas U APOOHO-JIMHENHHas PyHKIUH,
BBITIOJTHSATH 3JIEMEHTAPHOE UCCIEIOBAHUE U MTOCTPOEHUE UX IPAPUKOB;

CBOOOJTHO OMEpUPOBaTH TMOHATHUSAMHU: TOKa3aTeldbHas W Jorapudmuueckas
GbyHKIMU, X CBOMCTBA U IPaUKHU, UCTIOIB30BATh UX FPA(PUKU AJI pEeLICHUS] ypPaBHEHU;

CBOOOJTHO  OMEpPUPOBATH  TMOHATHUSAMHU: TPUTOHOMETPUYECKAs  OKPYKHOCTD,
OIpeJIelIeHHE TPUTOHOMETPUYECKUX (PYHKIIMI YMCIOBOIO apryMEHTa,

HCIOIb30BaTh Tpaguku QYHKIMN JUIsT UCCIAEAOBaHUS MPOIECCOB U 3aBUCUMOCTEHN
IOpU PELIEHUH 33734y U3 APYrux y4eOHBIX MPEAMETOB U PEajbHOM KU3HU, BBIPAXATb
dbopmynamMu 3aBUCUMOCTH MEXIY BEIUYNHAMU;

Havana maremaTH4ecKOro aHajim3a:

CBOOOJIHO ONEPUPOBATh MOHATHSAMH: apumeTnyeckas U TreoMeTpuyecKas
nporpeccusi, OECKOHEYHO YObIBaroliasi reoMeTpuueckas Mporpeccusi, JIMHEWHBIH WU
HKCIIOHEHLUAJIBHBIA POCT, (OpMysia CIIOXKHBIX MPOLEHTOB, HMETh IIPECTaBICHUE
O KOHCTaHTE;
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UCMOJb30BaTh MPOTPECCUM ISl PEUICHMs] pEalbHbIX 3a4ad I[PHUKIAJIHOTO
XapaxkTepa;

CBOOOJTHO OMNEPUPOBATHh MOHATHSAMHU: TIOCIEIOBATEILHOCTh, CIOCOOBI 3aJaHMUS
N0CJIEI0BAaTENbHOCTEW, MOHOTOHHBIE M OI'PaHUYEHHbIE TI0CIIEJ0BATEIbHOCTH, TOHUMATh
OCHOBBI 3apPOKICHHSI MATEMAaTUYECKOTO aHAIN3a KaK aHalln3a 0€CKOHEUHO MAaIbIX;

CBOOOJTHO OMEpUPOBATH MOHATHUSIMH: HEMpPEpBhIBHbIE (DYHKIMH, TOYKH pa3pbiBa
rpaduka GyHKIIMU, aCUMIITOTHI rpaduka HyHKINH,

CBOOOJTHO OMEpPUPOBATh MOHATHEM: (YHKIUS, HEMpepblBHAS Ha OTpPE3Ke,
PUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIIHMA JIJIsl pEIICHUS 33/1a4,

CBOOOJIHO OMEpUpPOBATH MOHATUSMU: TepBasi U BTOpas MPOU3BOJHBIE (YHKIUH,
KacarejabHas K rpa@uKky GyHKIUU;

BBIUUCIISITh IIPOM3BOJIHBIE CYMMBI, TPOM3BEIACHMS, YACTHOTO U KOMIIO3UI[UU JIBYX
(GyHKIHI, 3HaTh MPOU3BOAHBIC JIEMEHTAPHBIX ()YHKIIUH;

UCIOJIb30BaTh T€OMETPUUECKUI U (PU3NUECKUN CMBICI TPOU3BOAHON JIJIsI PELIEHMUSI
3ajau.

MHoxkecTBa U JIOTHKA:

CBOOOIHO OMIEPUPOBATH MOHATUSIMH: MHOKECTBO, OIIEpAI Ha/T MHOYKECTBAMU;

UCIIOJIb30BAaTh TEOPETUKO-MHOKECTBCHHBIM ammapar sl ONUCAHUS PeallbHBbIX
MIPOIIECCOB U SIBJICHUH, TIPU PEIICHUH 3aa4 U3 APYrUX yICOHBIX MPEIMETOB,;

CBOOOJIHO OMEPUPOBATh TMOHATUSIMU: OIpEACICHUE, TeopemMa, ypaBHEHHE-
CJICJICTBHE, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, JI0Ka3aTelbCTBO, PABHOCHIIbHBIC
YPaBHEHUSI U HEPABEHCTBA.

K kon1y o0ydenus B 11 ki1acce 00yJaromuiics MoIyduT CIEAYIOIINEe MPeIMETHbIC
pE3yJIbTATHI IO OTAETBHBIM TeMaM (eepaabHOi pabodeil mporpaMMbl yueOHOTo Kypca
«Anredpa 1 Havajla MAaTEMaTUYECKOTO aHAIN3a:

Yucia ¥ BBIYMCTICHUA:

CBOOOJIHO ONEPUPOBATHh MOHATHSAMHU: HATYpaJbHOE MU IEJI0€ YUCIO0, MHOXECTBA
HATypaJbHBIX U LIEJIBIX YUCEN, UCIIOIb30BaTh NPU3HAKU AEINUMOCTH 1enbix yncen, HO/JI
u HOK HarypalibHBIX Yncen IJs peleHus 3a/1a4, IPUMEHATh anroputM EBkinaa;

CBOOOJTHO ONEPUPOBATh MOHATHEM OCTAaTKa MO MOJYJIIO, 3alUChIBATh HATYpaJIbHBIC
YKCJIa B Pa3JMYHBIX TO3ULMOHHBIX CUCTEMAX CUUCIICHMUS;

CBOOOZAHO OINEpUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMILJIEKCHBIX YHCEJ, MPEACTaBIATh KOMIUIEKCHBIE YHUCJIa B aIreOpanydyeckod u
TPUTOHOMETPUYECKOW (OpME, BBINOJIHATH apUPMETUYECKUE ONEpaluud C HUMU H
n300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOAHO OINEpUPOBATH MOHATUSAMU: UPPAUMOHAIBHBIE, [OKa3aTelbHbIE W
JorapuMUYECKUEe HEPAaBEHCTBA, HAXOAUTh MX PEUICHHUS C MOMOIIbIO PaBHOCHIIBHBIX
IIEPEXO/IOB;

OCYIIECTBIISITH OTOOP KOPHEH MpU PEIIEHUH TPUTOHOMETPUYECKOTO YPaBHEHUS;
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CBOOOZHO OMEPUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSTh
HEOOXOMMbIe (OPMYJIBI JIJIT PEHICHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUUECKUX
HEPABEHCTB;

CBOOOJIHO OINEpUPOBATh MOHATUAMHU: CHUCTEMa M COBOKYIHOCTb YpaBHCHUH W
HEpPABEHCTB, PAaBHOCUJIbHBIC CHUCTEMBI W CHUCTEMBI-CJICACTBUS, HAXOJUTh PEIICHUS
CUCTEMBbl WU COBOKYIHOCTEN palMOHAJIbHBIX, HPPALNHOHANBHBIX, IOKA3aTEIbHBIX W
Jorapu(MUYECKUX ypaBHEHUN U HEPABEHCTB;

peliaTh parroHagbHbIe, UPPAllMOHATBHBIC, TTOKA3aTeNbHbIE, JTOTapU(OMUUECKUE U
TPUTOHOMETPUUYECKHUE YPABHEHUS U HEPABEHCTBA, COJIEPKAIIUE MOAYJIM U apaMeTphbl;

MPUMEHSTH TpauecKre METObI JJIsl pEIICHUs] ypaBHEHUW U HEPABEHCTB, a TAKKE
3a/1a4 C mapaMeTpamus;

MOJIETUPOBATh PEAIbHbIE CUTYAIlMU Ha SI3bIKE alireOphbl, COCTABJIATH BBIPAKEHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 33J1a4U, UCCIIEI0BATh IOCTPOCHHBIE
MOJIENId C MCIOJB30BAHMEM allnapara anreOpbl, HWHTEPIPETUPOBATH MOJIYUCHHBIN
pE3ymbTar.

DOyHKIUY U TpaUKHU:

CTpoUTh TpadUKd KOMIO3MLIMHM (YHKIMI € TOMOIIBIO  3JIEMEHTAPHOIO
UCCIIEZIOBAHUS U CBOMCTB KOMITO3ULIMU ABYX (DYHKLIMIA;

CTPOUTH T'€OMETpUYECKHE O0pa3bl ypaBHEHUN M HEPABEHCTB HAa KOOPAMHATHOU
IJIOCKOCTH;

CBOOOZHO OMEPUPOBATH MOHATUSAMHU: TpadUKH TPUTOHOMETPUUECKUX (DYHKIINIA;

OPUMEHATh QYHKUUU JJIs1 MOJIETUPOBAHUS U UCCIEIOBAHMS PEaIbHbIX MPOLIECCOB.

Hauyana MaTeMaTH4eCKOro aHAJIN3a:

UCIIOJIb30BaTh MPOU3BOAHYIO ISl UCCIEAOBaHUS (PYHKIIMM HAa MOHOTOHHOCTH U
KCTPEMYMBI;

HaXOIWUTh HauOoJblllee W HAWMEHbIIEEe 3HAYCHHUS (YHKIIUU HEMPEPHIBHON
Ha OTPE3KE;

UCTOJIh30BaTh  MPOW3BOJHYIO  JUIA  HAXOKACHUS  HAWIYUYIIEro  pEIIeHUs
B MPUKJIATHBIX, B TOM YHUCJE COIMAIbHO-YKOHOMUYECKUX, 3a/lauax, sl OMpeaeIcHUs
CKOPOCTH ¥ YCKOPEHUS MpoIiecca, 3aJaHHoTro (hOpMYyIIoi win rpadurom;

CBOOOIHO OMEPHUPOBATH MOHATHUSMHU: IEPBOOOpa3HAs, ONPEACIEHHBIA WHTETPA,
HAXOUTh MIEPBOOOPA3HBIE AJIEMEHTAPHBIX (DYHKIIMI U BBIYUCIISTH HHTETPAJI 110 (hopmyiie
Hrrorona—JleiiOnuma;

HAXOAUTh TUIOMIAIH TUIOCKUX (PUTYP U 00BEMBI TEJ C IOMOIIBIO HHTErpaa;

UMETh TMPEJCTaBICHHE O MaTeMaTHYECKOM MOJCIMPOBAHUU Ha IpUMEpe
cocrapiieHus quddepeHnnaabHbIX YpaBHEHUMH;

pemath TNpUKIAAHBIC 3aJadyd, B TOM YHCIIE COIMAIbHO-DKOHOMHYECKOTO U
(bu3HYECKOro XapakTepa, CpeACTBAMUA MaTeMaTHYECKOTO aHATN3a.
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10 KUIACC
HasBanue KonuuectBo OCHOBHbIE BU/JIbI AEATEILHOCTH
OcCHOBHOE coaepKaHue
paznena (TeMbl) 4acoB o0y4Jaromuxcs
MHOXkecTBO 24 MHoOxecTBO, onepanuu Hcnons30BaTh TEOPETUKO-
JNEHUCTBUTEIBHBIX YUCEN. HaJl MHOYXKECTBAMU U UX CBOMICTBA. MHOECTBEHHBIN anmnapar
MHoOro4iaeHsl. Huarpammel Ditnepa — BeHna. JUIA OIIMCAaHUS X014 PEIICHUSA

PantmonanbHbie ypaBHEHUS
Y HEPaBEHCTRBA.

CucreMbl TMHEHMHBIX
YpaBHEHUI

[IpuMeHeHne TEOpETUKO-
MHOKECTBEHHOTO armapara

JUISL pELICHUS 3a7a4.

Parmmonanepabie yncina. OOBIKHOBEHHBIE
U JICCATUYHBIC TPOOH, POIICHTHI,
OECKOHEUYHbIE TIEPUOANYECKUE APOOH.
[Tpumenenue apobeit 1 MPOIIEHTOB
JUISL PEIICHUS TPUKIIAIHBIX 3a/1a4.
JIeMCTBUTENIBHBIE YHUCIIA.
PanmonanbHbie 1 UppalMOHAIIbHBIC
yucia. ApudpMeTHdecKre onepanuu

C JEUCTBUTEIbHBIMU YHUCIIAMU.
Mopyie 1eHCTBUTENBHOTO YUCIIA U €TO
coiicTBa. [IpubmmkEnnbie
BBIYHCIICHUS, TIPABUJIA OKPYTJICHHUS,
MPUKHUIKA U OLIEHKA pPe3yJibTaTra
BBIUMCJICHU M.

MaTeMaTU4YECKHX 3a/1ad, a TaKXKe
pEeaIbHBIX MPOIECCOB U SABJICHUM.
OnepupoBaTh MOHATUSIMUA:
paloOHAIbHOE YUCII0, OECKOHEUHAs
nepruoaudecKas 1poob, TPOIIECHTHI;
UPPALMOHAIBHOE U IECTBUTEIBLHOE
YUCII0; MOIYJIb JEHCTBUTEIBHOTO
YHUCIIa; UCTIOIb30BaTh ATU MOHATHS
IIPU MPOBEACHUH PACCYKICHUM

U JI0Ka3aTeNbCTB, IPUMEHSTH IPOOHU
Y TIPOLIEHTHI JIJISl PEIICHUs
MPUKJIAHBIX 337a4 U3 Pa3InYHbIX

OTpaciiel 3HaHUW U pPeaJbHOM KU3HMU.

Hcnonb3oBaTh NpUOIMKEHHBIE
BBIUKCIICHUS, [TPaBUIa OKPYTJICHUS,
NPUKUJKY U OLEHKY pe3ysbTara
BBIYHCIICHU M.
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OCHOBHBIE METO/IBI PEMICHUS LIEIIBIX

U ApOOHO-pALIMOHATIBHBIX YpaBHEHUHN
Y HEPABEHCTB. MHOrOWIEHBI OT OJHOU
MepeMEHHOM. /leneHrne MHOTO4JIeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
be3y. MHOrousensl ¢ neiapiMu
kod(ppunmuentamu. Teopema Buera.
Pemienue cucreM JIMHEHHBIX
ypaBHEHUU. Marpuiia CUCTEMBbI
JUHENHBIX ypaBHeHHI. Onpeaenurens
MaTpHUIIbl 2%X2, €ro reOMEeTPHUYECKUI
CMBICIT ¥ CBOVMCTBA; BBIYUCIICHUE €T0
3HAYEHUSI; IPUMEHECHUE ONPEACTUTENS
JUISL PELLICHUS] CUCTEMbI JIMHEWHBIX
ypaBHEHUN. Pelienne nmpukinagspIx
3aJ1ay ¢ MOMOIIbIO CUCTEMBI JINHEHHBIX
YPaBHEHUMU

[IprMeHATH pa3IndHbIE METObI
pElIeHUs paliOHAIbHBIX U IPOOHO-
PAllMOHAIBHBIX YPaBHEHUM; a TAKKE
METOJI UHTEPBAJIOB JUJISl PELLICHUS
HEPABEHCTB.

OnepupoBaTh MOHATHSIMHA MHOTOUYJIEH
OT OJHOW MEPEMEHHOM, Er0 KOPHH;
MPUMEHSTH J€JIEHUE MHOTOYJICHA

Ha MHOTOYIEH C OCTaTKOM, TEOPEMY
be3y u reopemy Buera s pemenus
3a/1ad.

OnepupoBaTh MOHITUSIMU: CUCTEMA
JIMHEVHBIX YPaBHEHHM, MATPHUIIA,
ONPEAECIUTEINb MATPULIBL.
Hcnonp30Bars cBOMCTBA
omnpeaenuTeNs 2 X 2 Ayl BHIYUCICHUS
€ro 3HaYCHUS, IPUMEHSITh
ONPENETUTENN ISl PEILICHUS] CUCTEMBbI
JIMHEWHBIX YPaBHEHUM.
MogaenupoBars peanbHbIE CUTYaLlUU
C IOMOIIBIO CUCTEMBI JINHEWUHBIX
YPaBHEHUI, UCCIIEN0BATH
MTOCTPOEHHBIE MOJICIIH C TOMOIIBIO
MATPHI] ¥ ONIPEAECTUTETIEH,
MHTEPNPETUPOBATH MOJYYECHHBIN
pe3yJibTaTt

23



denepanbHas pabodas mporpamma | Martematuka. 10—11 kmacest (yriyOaéHHBI yPOBEHB)

OyHKIMU U TpaduKu.
Crenennast GyHKIUS
C IIEJIBIM TTOKa3aTesieM

12

DyHKITUS, CTIOCOOBI 3aaHus () YHKIIHH.
B3aumHo oO6patHbie GyHKITUU.
Kommnozunus ¢pynkiuit. I'padux
byHKIIMU. DIIeMEHTapHbIC
npeoOpazoBaHus rpa@uKoB GyHKIIHM.
OO6nacth onpeeaeHusl I MHOKECTBO
3HaueHu QyHkiuu. Hynmu ¢pyHkmm.
[TpoMeKyTKM 3HAKOTIOCTOSTHCTBA.
Yérupie 1 HEUETHDBIE PYHKIUU.
[leprognyeckue HyHKITAH.
[IpoMeKyTKM MOHOTOHHOCTH
dbyHkMU. MakCUMyMbl U MUHUMYMBbI
dbyukuuu. Haubomnbiee u HauMeHbIIee
3HauUCHHUE (PYHKIIMH Ha MPOMEXYTKE.
Jluneitnasi, kBagpaTU4Has U IPoOHO-
JuHeHas QYHKUIKUU. DIIeMEHTapHOe
UCCIIEZIOBAaHNE U TIOCTPOCHUE TPAPUKOB
TUX (PYHKIIMM.

CrerneHb ¢ LEebIM MMOKa3aTelIeM.
bunom HeroToHa.

CremneHHass QyHKIHS C HATYPATbHBIM
Y LIETBIM NOKa3areseM. E€ cBolicTBa

U rpaduk

OnepupoBaTh MOHATUSAMU: QYHKITHS,
crocoObI 3a/1aHus GYyHKIUU; B3AUMHO
oOpaTHbIe (DYHKIINH, KOMIIO3UITUS
byukuuii, rpadguk GyHKIIMNA, 00JIACTH
OTIpeNieJICHHS] 1 MHOKECTBO 3HAUCHUN
byHKUIMH, HYIU QYHKINH,
IPOMEKYTKH 3HAKOTOCTOSHCTBA;
JUHEHas1, KBaipaTU4Hasi, 1poOHO-
JVHEWHas U CTeNeHHas (PyHKIUY.
BrInonHATh 351eMeHTapHbIe
npeoOpa3zoBaHus rpaduKoB G YHKIIUH.
3HaTh U YMETh JTOKA3bIBATh YETHOCTh
WM HEUYETHOCTH (DYHKITUH,
NEePUOIUIHOCTh (PYHKIIMH, HAXOIUTh
IPOMEXYTKH MOHOTOHHOCTH
GYHKIIMHA, MAKCUMYMBI 1 MUHAMYMBI
GbyHKUIMY, HanOoJIbIIIEE M HAUMEHbIIIEe
3HaueHNe PYHKIUN HA TIPOMEKYTKE.
dopmMynupoBaTh U WILTIOCTPUPOBATH
rpauuecky CBOMCTBA JIMHEWHOMH,
KBaJpaTUYHOU, TPOOHO-TMHEHHON U
CTETICHHOM (PYHKIIMIA.

BripaxaTs ¢popmynamMu 3aBUCUMOCTH
MEXIy BETUUMHAMHU.

3HaTh OMpEICIICHUE U CBOMCTBA
CTETICHH C 1IeJIbIM IT0Ka3aTeNeM;
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MOAXOIAILYIO (POPMY 3aIHCH
JENCTBUTENb-HBIX YUCEN JJI PELICHUS
MPaKTUYECKUX 33]1a4 U MPEJCTABICHUS
JTAHHBIX

ApudmMernyeckuii KopeHb 15 ApudMeTnueckuii KopeHb @opMyIMpOBaTh, 3aUCHIBATH
n-OW CTETICHHU. HATYpaJIbHOM CTENEHU U €T0 CBOMCTBA. | B CUMBOJIMYECKOU popme
HppauunonanbHeie [TpeoOpazoBaHust YHCIOBBIX Y WCIIOJIb30BaTh CBOMCTBA KOPHS
YpaBHEHUS BBIPQKEHUH, COJIEPXKAILNX CTENEHU n-0il cTeneHu A mpeoOpa3oBaHUs
Y KOPHH. BBIPAKEHUH.
HppannoHanbHble YpaBHEHUS. HaxoauTe pemenus nppanroHalbHbIX
OCHOBHBIE METO/IBI PELLICHHUS YPaBHEHUH C IOMOIIBIO
UPPALMOHAIBHBIX YPaBHEHUN. PaBHOCHJIBHBIX IIEPEXO/I0B UIIU
PaBHOCHIIBHBIE TEPEXObI B PELIEHUU OCYIIECTBIISISI IPOBEPKY KOPHEH.
UPpalMOHAIIbHBIX YPaBHEHUU. Crpoutb rpapuk pyHKIIMU KOPHS
CgoiicTBa u rpaduK KOpHS n-ou n-ou CTETIeHU KaK 00paTHOM
CTENEeHH KaK (PyHKIIMU OOpaTHOM JUTsl PYHKIIMU CTENIEHU C HAaTYpaJIbHbIM
CTENEHU C HATYPAJIBHBIM MOKA3aTeleM | IOKa3aTesieM
[TokazarenbHast GyHKITHUS. 10 Crenens ¢ paluoHaIbHBIM DopMyIIHPOBATh OIMPEICIICHUE

IToka3arenbHbIE YpaBHEHHS

IIOKA3aTeJIEM U €€ CBOKCTBA.
[TokazaTenbHas QyHKIMSA, €€ CBONCTBA
u rpaduk. Mcnonp3zoBanue rpaduxa
(GyHKIMU A7 pelIeHus] ypaBHEHUI.
[Toka3arenbHble ypaBHeHHs. OCHOBHBIC
METO/IbI PEIIEHUS TOKA3aTEeIbHBIX
YpPaBHEHUU

CTENEHU C pallOHAIBHBIM
IIOKa3aTEeJIEM.

BrinonssaTs npeodpa3oBaHus
YHUCJIOBBIX BBIPAKECHUM, COACPKALIUX
CTENEHU C pallOHAIBHBIM
IIOKAa3aTeJIEM.

Hcnonb3oBaTh HUPPOBBIE PECYPCHI
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JUTSl IOCTPOEHUs rpaduka
MOKAa3aTeJIbHON (YHKUIUH U U3yYEHUS
€€ CBOMCTB.

HaxoauTe pelienns noka3aTeabHbIX
YPaBHEHHMU

Jlorapudmuueckast GyHKIMS. 18 Jlorapudm uncna. ColicTBa JlaBaTh onpezenenue gorapudma
Jlorapudmuueckue norapudma. JlecaTuunblie u qyyucia; JECATUYHOIO U HATYPaJIbHOTO
ypaBHEHUS HaTypajbHbIe TOrapu(MBbI. Jorapudma.
[IpeoOpa3oBaHre BEIpAKECHUM, Hcnons3oBaTh cBOKCTBA JIorapu(MOB
COJZIEPIKAIIUX JIOTapU(PMBI. TUTsI TipeoOpa3oBaHMs
Jlorapudmuyeckast GpyHKIusA, Jorapu(PMUYECKUX BhIPAXKEHUM.
e€ CBOICTBA U rpaduK. Crtpouts rpadguk gorapupmMuydecKon
Hcnonb3oBanue rpaduka GpyHKIUN (GyHKUIMU KaKk 0OpaTHOM
JUISL pELICHUS] YPABHEHUU. K TIOKa3aTEJIbHOU U UCIIOIb30BaTh
Jlorapudmudeckre ypaBHEHUSI. CBOMCTBA JIOrapuPMUIECKON (YHKITUN
OCHOBHBIE METO/IBI PEILIEHHUS JUISL peleHus 3a1ad.
Jorapu(PMUIECKUX ypaBHEHUH. Haxonuth peuienus
PaBHOCHIIBHBIE IEPEXOABI B PELIEHUN Jorapu(MUYECKUX ypaBHEHUN
Jorapu(MUYECKUX ypaBHEHUN C IOMOILBIO PABHOCUJIbHBIX NIEPEXO0OB
WJIM OCYLIECTBIISASI IPOBEPKY KOPHEN
Tpuronomerpuyeckue 22 CuHyC, KOCUHYC, TAHT'€HC M KOTaHreHC | JlaBaTh ompejeneHns CUHyca,

BBIPA’KCHUA U YPABHCHHUA

YUCJIOBOr0 apryMEHTa. APKCHUHYC,
apKKOCHUHYC U apKTaHT'€HC YUCIOBOTO
aprymeHTa.

TpuronomMmerpuyeckasi OKpyKHOCTb,

KOCHHYCa, TAHT€HCA U KOTAHT€HCa
YUCJIOBOI0 apryMEHTA; a TAKXKeE
apKCUHYCa, apKKOCHHYyca U
apKTaHTeHCa YUCIIA.
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OIpe/ieNICHUE TPUTOHOMETPUYECKUX
(GYHKIIM YMCIOBOTO apryMEHTa.
OCHOBHBIEC TPUTOHOMETPUYECKHE
dbopmyibl. [IpeodpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUH.
Pemenne TpUroHOMETPUICCKUX
YpaBHECHUI

[TprMeHSITH OCHOBHBIE
TPUTOHOMETPUYECKUE (POPMYIIBI

JUTst ipeoOpa3oBaHuUs
TPUTOHOMETPUUYECKUX BBIPAKEHUN.
[TpumeHATH POPMYITBI TPUTOHOMETPHH
JUTSI PEIIICHUST OCHOBHBIX THITOB
TPUTOHOMETPUUIECKUX YPABHEHUU

[TocnenoBaTenbHOCTU
U TIPOTPECCUu

10

ITocnenoBaTeabHOCTH, CHOCOOBI
3aJIaHHUs TTOCJIeI0BAaTEIbHOCTEMH.
Meron MaTeMaTU4YECKON UHIYKIIUH.
MOHOTOHHBIE U OTPAHUYECHHBIC
IIOCJIEI0BATENbHOCTH. McTopus
aHain3a 0ECKOHECYHO MaJIbIX.
ApudmeTrnyeckas U TeOMETpUIECKast
MIPOTPECCHUH.

beckoneuHno yobiBaromas
FeOMETPUYECKas IPOrPECCHSL.
CyMmMa OGECKOHEUHO YObIBaIOIIEH
r€OMETPUYECKON TPOTPECCHH.
JInHEeNHBIN U DKCIIOHESHIINAJIBLHBIN
poct. YHucio e.

dopmyIia CIOKHBIX MPOIICHTOB.
Hcnonb30BaHue MpoOrpeccuu

JUTISL PEIICHUS PeaIbHBIX 3a/1a4
MIPUKJIATHOTO XapaKTepa

OnepupoBaTh MOHATHIMU:
MOCJIEA0BATEIbHOCTh, CIIOCOOBI
3a1aHUS TIOCJIEI0BATENbHOCTEM;
MOHOTOHHBIE U OTPAaHHUYECHHBIC
NOCJIE0BATENbHOCTH; UCCIEA0BATh
NOCJIEA0BATEIbHOCTH Ha
MOHOTOHHOCTh ¥ OTPAaHUYEHHOCTb.
[Tomyyats mipecraBieHue

00 OCHOBHBIX HJICSIX aHAIH3a
OECKOHEUHO MaJlbIX.

JlaBatb onpenenenue
apu(PMETHIECKON 1 TEOMETPUIECKOMN
nporpeccuu. /Joka3piBaTh CBOMCTBA
apuMeTHIecKoi U TeOMETPUYECKOMN
MPOrPECCUU, HAXOAUTh CYMMY UJIEHOB
MPOTPECCUU, & TAKKE CYMMY UJICHOB
OECKOHEYHO yOBbIBaOIIEH
TEOMETPUYECKON TPOTPECCHH.
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Hcnons3oBars porpeccun

IUIS pellieHts 3a/1a4 IPUKIIaJHOTO
Xapaxkrep.

[TpuMeHATh POpMYILy CIIOKHBIX
IIPOLIEHTOB IS PELICHUs 3a1a4
U3 PEAIbHOMN ITPAKTUKU

HenpepsiBHBIE PYHKIIHH.
[IpousBoaHas

20

HenpepbiBHBIE QYHKIIMH U UX
cBoucTBa. Touka pa3pbiBa.
AcuMnToThI rpauKoB (PyHKIUH.
CaoiicTBa (hyHKITMI HEMPEPHIBHBIX
Ha OTpe3Ke. MeTo MHTEpBAJIOB

JUISl pELLIEHUS] HEPABEHCTB.
[IprMeHeHne CBOMCTB HENPEPBHIBHBIX
GyHKUMNA 17151 pelieHus 3a/1ay.
[lepBas u BTOpast HpOU3BOAHBIE
¢bynakuuu. OnpezaeneHue,
TEOMETPUYECKUN U (PU3UIECKUN CMBICIT
IIPOU3BOJHOM. Y paBHEHHE
KacaTelIbHOM K TpaduKy QPyHKIIUH.
[Ipon3BOIHBIE DIIEMEHTAPHBIX
dbynkui. [Ipou3BogHAsS CYMMBI,
IIPOU3BEICHUSA, YACTHOIO U
KOMIIO3ULIMM (PYHKIUH

OmnepupoBaTh NOHATUAMHU: QYHKIIHS
HETIPEPBIBHAS HA OTPE3KE, TOUKA
pa3pbiBa PyHKITMH, aCHMIITOTA
rpaduka QyHKIIUH.

[IpuMeHsTh CBOKCTBA HEMPEPHIBHBIX
GYHKIMN IS penieHust 3a/1a4.
OnepupoBaTh MOHATUSIMU: TIEPBAs U
BTOpasi IPOU3BOJIHbIE (DYHKITUY;
NOHUMAaTh (PU3HUYECKUH U
F€OMETPUUECKUIN CMBICII IIPOU3BOIHOM;
3alUChIBATh YPAaBHEHHE KacaTeIbHOM.
Brruncnars npou3BOAHBIE CYMMBI,
MIPOU3BEACHUS, YACTHOTO U CIIOKHOU
G yHKITHH.

N3y4yaTh Npou3BOAHBIE JIEMEHTAPHBIX
G YHKITUH.

Hcrnonp30BaTh reOMETPUUECKUN U
(bu3MUeCcKuil CMBICT TTPOU3BOIHOM

JUISL pELICHUS 3a/1a4
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[ToBTOpEHUE, 00001IEHHE, 5 OCHOBHBIE MTOHATHUS Kypca aJreOpsl [IprMeHsATH OCHOBHBIE TOHATHUS Kypca
CHCTeMaTU3allns 3HAaHUH ¥ HayajJ MaTeMaTUYeCKOro aHalIn3a anreOpsl U Haual MaTeMaTHIECKOTO
10 knacca, 00001IEHHE U aHajM3a JJIs pelieHus 3aaa4d
CUCTEMaTH3aLNs 3HAHUU U3 PEAIbHOM KU3HU U APYTUX
HIKOJIbHBIX MPEAMETOB
OBILEE KOJIMYECTBO 136

YACOB 11O ITPOTPAMME
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11 KVIACC
HasBanue KomnuectBo OCHOBHOE cozepx)aHue pasaena OCHOBHBIE BH/JIbI I€ATEILHOCTH
paszzena (TeMbl) 4acoB (Tembr) oOydJarommxcs
Hccnenosanue GyHkumii 22 IIprMmeHenue nponu3BoOgHON Crtpoutb rpaguk KOMIO3UIIMH

C MMOMOIIBIO IIPOU3BOJTHOM

K UCCIIEIOBAHUIO () YHKIIUNA

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxnenue HanOospIero u
HAaMMEHBILIETO 3HAYECHHSI HENPEPHIBHOM
(GYHKIIMH Ha OTpE3KE.

[IpuMeHneHune npon3BOIHON

JUTSL HAXOKJIEHUSI HAMJTY4ILEro
pELICHHs B IPUKJIAIHBIX 33/1a4ax,

JUISI OIIPENIENIEHUSI CKOPOCTH U
YCKOpPEHHMSI IpoLecca, 3aJaHHOrO
dbopmyroi nau rpaduKoM.
Komnozunust pyHKIui.
['eomeTpuueckre 00pas3bl ypaBHEHUHN U
HEPABEHCTB Ha KOOPAMHATHOU
IJIOCKOCTH

(GYHKIUNA € TOMOILBIO 3JIEMEHTAPHOTO
VCCIIEA0BAHUS U CBOMCTB KOMIIO3ULINH.
Crtpoutb reoMeTpuyecKue oopasbl
YPaBHEHU U HEPABEHCTB

Ha KOOPIAMHATHOM IIOCKOCTH.
Hcnosnb30BaTh MPOU3BOIHYIO

JUIsl KicclieoBaHus (PyHKIUU

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HAXOJUTh HAaUOOJbIIIEE U HAMMEHBIIIEEe
3HaUYCHUs (PYHKIIMU HEMPEPHIBHON HA
OTpe3Ke; CTPOUTH Trpaduku HyHKIIHIA
HAa OCHOBAHUHU MPOBEIAEHHOTO
UCCIIE0OBAHUA.

Hcnonbs30BaTh TPOU3BOJHYIO

JUTIS1 HAXOKJICHUSI HAUJTy4Ilero
pElIeHUs] B IPUKJIAJAHBIX, B TOM YHCIIE
COLIMAJIbHO-DKOHOMHMYECKUX, 3a/1a4ax,
JUTSI OIIpeNIeNIEHUsI CKOPOCTHU

Y YCKOpEHUS IIpoLecca, 3aJaHHOTO
dbopMyroi umm rpaduKoM.

[Tonyuars nipeacraBieHue
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O IPUMEHEHNUH MPOU3BOTHON
B Pa3JINYHBIX OTPACIAX 3HAHUU

[lepBooOpa3Hast 1 UHTETpas 12 [lepBooOpa3Hasi, OCHOBHOE CBONCTBO OnepupoBaTh MOHATHIMU:
nepBooOpa3HbIX. [lepBooOpas3Hbie nepBooOpa3Hasi U ONpeeIEHHbIHI
aneMeHTapHbIX GyHKumid. [IpaBuna unTerpain. Haxoauts nepBooOpasHbie
HAXOXKJEHUS IEPBOOOPA3HBIX. AJIEMEHTAPHBIX (DYHKIIMI ¥ BBIYUCIIATh
HNurerpan. ['eoMmeTpuuecknii CMbICT uHTerpai rno gopmyne Herorona—
MHTErpana. Beruncienue JleiiOHUII1A.

OIPEEIEHHOIO NHTETpaja 1o HaxoauTs miomaam miockux Guryp
dbopmyne Hprorona— Jleitbuua. 1 00BbEMBI TEIT C TIOMOIIBIO
[IpuMeHeHune nHTerpaia OIPEACIEHHOI0 UHTETpalIa.

JUTSL HAXOKJIEHUS TUTOIaaei 3HAKOMUTBHCA C MaTEMaTUYECKUM
MI0CKKUX (Uryp U 00bEMOB MOZENMPOBAHUEM HA NPUMEPE
TEOMETPUYECKUX TEN. mudepeHnanbHbIX YpaBHEHHM.
[Ipumepsl pemieHui [Tony4dars npeacTaBiIeHUe O 3HAYEHUN
muddepeHanbHbIX YpaBHECHHIM. BBEJICHUS MTOHATHS UHTErpalia
MartemMaTtnueckoe MOIEIMPOBAHNE B Pa3BUTUU MATEeMaTUKHU

peANbHBIX MPOLIECCOB € MTOMOILBIO

nuddepeHnanbHbIX YpaBHEHUH

['paduku 14 Tpuronomerpuueckue QyHKINH, UX Hcnonp3oBaTh HUPPOBBIE PECYPCHI

TPUTOHOMETPUYECKUX CBOMCTBA U TpaUKU. JUTSl TOCTPOEHUS TpauKOB

(GyHKIMIA. OT0O0p KOpHEN TPUTOHOMETPUUYECKUX TPUTOHOMETPUYECKUX QYHKIIUU U

Tpuronomerpuyeckue YPaBHEHUH C IOMOIIBIO U3Y4YECHUS UX CBOMCTB.

HEPABEHCTBA TPUTOHOMETPUYECKON OKPYKHOCTH. Pewmate Tpuronomerpuyeckue
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Pemnenue TpUroHOMETPUYECKUX
HEPABEHCTB

YPaBHEHUS U OCYILIECTBIISATH OTOOP
KOPHEW C TOMOLIBIO
TPUTOHOMETPUUECKOU

OKPYXHOCTH.

[TpumeHsATh POPMYITBI TPUTOHOMETPUH
JUTSl pEIIEHUs] OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonbs3oBaTh 11 pOBBIE peCypCh
JUISI IOCTPOEHUS U UCCIIET0BAHMS
rpa¢uKkoB HyHKUINN

HppaunonansHele,
NIOKA3aTeJIbHbIE U
norapugMudecKue
HEPABEHCTBA

24

OCHOBHBIE METO/IbI PELICHUS
MOKAa3aTeNbHBIX U JIOrapu(pMUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHHUS
UPPALMOHAIBHBIX HEPABEHCTB.
['paduyeckrie MeTOABI PEIICHUS
MPPALMOHAIIbHBIX, ITOKA3aTEIbHBIX U
Jorapu(MUYECKUX ypaBHEHUHN U
HEPaBEHCTB

[IpuMeHATH CBOKCTBA OKA3aTENbHOM
u Jjorapumudeckon QpyHKIui

K PELIEHUIO NTOKa3aTeNIbHbIX U
JorapupMUYECKUX HEPABEHCTB.
O60ocHOBaTH PAaBHOCHJIHBHOCTD
TIEPEXOJIOB.

Pemate nppanvoHanbHbie U
KOMOMHHPOBAHHbIE HEPABEHCTBA,

C TIOMOUIbIO PAaBHOCHIIbHBIX
IEPEXOJIOB.

Hcnonws3oBaTh rpadudeckiue METOAbI
¥ CBOMCTBA BXOSIINX B ypaBHEHHE
WJIM HEPABEHCTBO (DYHKIIMIA

JUIS pellieHus 3a7jaun
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Komr1iekcHble yncna 10 Kowmrmutekcubie uncna. Anreopandeckas | OnepupoBaTh MOHATHIMH:
1 TPUTOHOMETpUYecKas (DOPMBI 3alIUCH | KOMIUIEKCHOE YMCJIO U MHOYKECTBO
KOMIIJICGKCHOT'O YHCIa. KOMIIJICKCHBIX YHCEIL.
ApudmeTrnyeckue onepaiuu [IpeacTaBisTh KOMILIEKCHBIC YHCIIA
C KOMILJICKCHBIMUY YHCJIAMH. B ajreOpanyeckoil u
N300pakeHne KOMIUIEKCHBIX YHCE TPUTOHOMETPUUYECKOU opMe.
Ha KOOPJIMHATHOM IJIOCKOCTH. Beimonusate apudmerndeckue
®opmyna Myaspa. Kopuu n-oi omnepanuy ¢ HUMU.
CTEIICHU M3 KOMIUICKCHOT'O YHClIa. N300pakaTh KOMIUIEKCHBIE YHCTIa
[IpuMeHeHnEe KOMIUIEKCHBIX YHCEI Ha KOOPJMHATHOM MJIOCKOCTH.
TUTSI perieHust (PU3NIEeCKuX U [Ipumensts popmyny MyaBpa u
r€OMETPUUYECKHUX 3a/1a4 MOJIy4aTh MPEJACTABICHUE O KOPHIX
n-0l CTEICHM U3 KOMIIJICKCHOI'O YHCJIa.
3HAKOMUTHCA C MPUMEPAMU
MPUMEHEHUST KOMIUIEKCHBIX YHCEIl
JUISL PEIICHUS] TEOMETPUUECKUX U
bu3nYecKnx 3aaa4
HatypanbHbie u 11e/1ble yncna 10 HatypanbHbie U 11e/1ble Yucia. OnepupoBaTh MOHATUSIMU

[IpuMeHeHue TPU3HAKOB ACITUMOCTH
uenbix uyncen, HOJl u HOK, ocratkoB
0 MOJIYJIIO, anropuT™Ma EBkinia

JUUISL PEILICHUS 3a]1a4 B LIEJIbIX YHCIIax

HaTypajabHOE U LIEJI0E YUCIIO,
MHO>KECTBO HAaTYPAJIBHBIX U LEIBIX
YHUCEIL

Hcnons30BaTh NPU3HAKU IETUMOCTH
LIEJIBIX YHCET; OCTATKHU 110 MOAYJIIO;
HO/I n HOK HarypanbHbIX yncedn;
anroput™ EBKiMIA 715 pemeHus
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3ajad4.

3anuchIBaTh HATYpPaJbHBIE YUCIA

B Pa3JINYHBIX MO3ULIMOHHBIX CUCTEMAX
CUUCIICHUS

CucrtemMbl pallMOHAIBHBIX, 12 Cucrema u COBOKYITHOCTh YPaBHEHHIA. OnepupoBaTh MOHATUSIMU: CUCTEMA U
MppallOHAIBHBIX PaBHOCHIIBHBIE CHCTEMBI M CUCTEMBbI- COBOKYITHOCTh YPAaBHEHUH U
NIOKa3aTeNbHbIX CJIE/ICTBUSI. HEPABEHCTB; PEIICHUE CUCTEMBI UJTU
U Jjorapu(pMudeckux OCHOBHBIE METO/bI PEUICHHS] CUCTEM U | COBOKYITHOCTH; PABHOCHJIbHBIE
ypaBHEHUM COBOKYITHOCTEHN palMOHAIbHBIX, CHUCTEMBI U CUCTEMBI-CIIE/ICTBHSI.
VUPPALMOHAIIbHBIX, ITOKA3aTEIbHBIX U Haxonurts penieHus CucTeM u
Jorapu(MUYECKUX YpaBHEHUM. COBOKYITHOCTEH ILIEJTBIX
[IpumeHeHne ypaBHEHUN, CUCTEM U palOHAJIbHBIX, UPPALUOHAIbHBIX,
HEPABEHCTB K PEIICHUIO MOKA3aTeNIbHbIX U JOrapu(pMUYECKUX
MaTeMaTUYeCKUX 3a]a4 U 3a1a4 YPaBHEHUI U HEPABEHCTB.
U3 PA3IMYHBIX 00J1acTe HAYKU U [IpuMeHATh cUCTEMBI YPABHEHU I
pEeaIbHOM KU3HU, MHTEPIpEeTalus K PELICHUIO TEKCTOBBIX 3a/1a4
MOJIYYEHHBIX PE3YyJIbTaTOB U3 PA3NMYHBIX 00J1acTeil 3HAaHUI U
peanbHOM )KU3HU; UHTEPIIPETUPOBATH
MOJIYYEHHBIE PELICHUS.
Hcnonb3oBath 1uppoBbIC
pecypcbl
3agauu ¢ mapamerpamu 16 PanmnonanbHble, HppanmoHaNIbHEIE, BriOuparts ciocod perieHus

MOKa3aTeJIbHbIE, JIOrapu(PMHUUECKUE U
TPUTOHOMETPUYECKHUE YPaBHEHUS,
HEPABEHCTBA U CUCTEMBI

panMoOHaNbHBIX, UPPAIUOHAIBHBIX,
MOKAa3aTeNbHBIX, JOrapu(PMUUYECKUX U
TPUTOHOMETPUYECKUX YPaBHEHUN
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C IapameTpamu.
[TocTpoeHune u uccieoBaHue
MaTeMaTUYECKNX MOJIEIEN pealbHbIX
CUTYalHH C TIOMOIIBI YPaBHEHUH,
CUCTEM YPaBHEHUM 1 HEPABEHCTB

C mapameTpamu

Y HEPABEHCTB, COJEPKALIUX
MOZYJI Y ITApaMETPHI.

[TpumensTe rpaduueckue u
AHAJIMTUYECKUE METOMBI JUIsl PELLICHUS
YPaBHEHUW U HEPABEHCTB

C IapaMeTpamu, a TaKKe
uccienoBanue GyHKIMI MeTo1aMu
MaTeMaTUYECKOr0 aHAIIN3a.

Ctpouts U nuccnenoBaTh
MaTeMaTHYECKUE MOJIEIIN PEATbHBIX
CUTyalMi C IIOMOUIBIO YPAaBHEHUH,
HEPABEHCTB U CUCTEM

C mapameTrpamu

[ToBTOpEeHUE, 0600IIEHNE,
cucTeMaTHh3alusg 3HaHU!

16

OcCHOBHBIE TTOHATHUS U METOMBI Kypca,
0000I11IEHE U CUCTEMATH3AIU 3HAHWI

MopenupoBaTh pealibHbIE CUTYalluU
Ha SI3BIKE anreOphl, COCTABIIATh
BBIPQXEHUSI, YPABHCHUS, HEPABCHCTBA
¥ UX CUCTEMBI 10 YCJIOBUIO 33/1a4H,
UCCJIEIOBATh MOCTPOEHHBIE MOJIEIH

C UCIOJIb30BAHKUEM armapara ajareopsl,
UHTEPIPETUPOBATH MOTYyYEHHBIH
pe3ynbTar.

[TpumensaTs pyHKIMH

JUTS MOJICTTUPOBAHUS U MICCIICTOBAHUS
peabHBIX MPOIIECCOB.

Pemars npukiaaHbie 3a1a4u,
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B TOM YHCJIE€ COLUATIBHO-
SKOHOMMYECKOT0 U (PU3UUECKOTO
XapakTepa, CPeICTBAMH alreOpbl
Y MaTeMaTUYECKOro aHaJIn3a

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136
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®EJEPAJIBHAS PABOYAS ITIPOI'PAMMA YUEBHOI'O KYPCA
«T'EOMETPUSI»

HOACHUTEJIBHASA 3AIIMCKA

I'eomerpust siBasieTcss OAHUM M3 0a30BBIX KYPCOB Ha YPOBHE CPEIHEr0o OOILIEro
o0pa3oBaHus, TaK KaK 00eCcIeYuBaeT BO3MOKHOCTb U3YUEHMSI TUCHUIUIMH €CTECTBEHHO -
HAay4YHOH HANpPaBJIEHHOCTH U NPEIAMETOB I'yMaHUTAapHOI o HUKIIA. [[OCKOIBKY JIornueckoe
MBIIUIEHUE, (QOopMUpYyEeMOEe TMpU H3YyYEHUH OOYYaroUIMMHUCA TOHSITHUHHBIX OCHOB
Ir€OMETPUM, TpU JOKA3aTEIbCTBE TEOPEM M TMOCTPOEHUU ULEMOYKH JIOTHYECKUX
YTBEPKIACHUM IIPU PELICHUU T€OMETPUUECKUX 33/1a4, YMEHUE BbIIBUTATh U ONPOBEPraTh
TUITOTE3bl HEOCPEACTBEHHO HCIIOJIB3YIOTCS IPU PELLIEHNHN 33/1a4 €CTECTBEHHO-HAYYHOI'O
IIMKJIA, B YaCTHOCTU (DU3UYECKUX 3a/1a4.

Llenp ocBoeHus MporpaMMbl yueOHOro Kypca «l'eomeTpusi» Ha yriIyOJIEHHOM
YPOBHE — pa3BUTUE HHAMBHUAYAJIbHBIX CIOCOOHOCTEM OOYyYaromMXCs NPU HU3YYEHUU
TeOMETpPUH, KaK COCTaBJISIONICH MpeaMeTHON obnactu «Marematruka U HHGOPMATHKA
yepe3 obecrieyeHne BO3MOKHOCTH MPUOOPETEHUS U HCIOIb30BaHMS Oosee TIyOOKHX
rE€OMETPUYECKUX 3HAHUN U JIEHCTBUM, CHEHU(PUYHBIX T€OMETPUU, U HEOOXOIUMBIX
JUI YCHEIIHOTo MpOo(eCCHOHAIBHOI0 O00pa30BaHUsl, CBA3AHHOIO C MCIIOJIb30BAaHUEM
MaTEeMaTHKH.

[IpuopuTeTHBIMM 3aJayaMu  Kypca Te€OMETpUM Ha yriIyOJEHHOM YpOBHE,
pacIIUPSIOMUMH M YCHIIMBAIOIMMHU Kypc 0a30BOr0 ypOBHS, SIBJISIOTCS:

paclIMpeHue MpEACTABICHUS O T'€OMETPUM KAaK YacTH MUPOBOM KyJIbTYpbl H
(dbopMupoBaHuE OCO3HAHUS B3aUMOCBSI3U FEOMETPHUH C OKPY)KAIOIIIMM MUPOM;

(bopMupoBaHUE MPEACTABICHHS O MPOCTPAHCTBEHHBIX PUTypax KaK O BaXKHEUILIUX
MAaTeMaTUYECKUX MOJENAX, IMO3BOJAIONIMX OINUCHIBATh M M3Yy4YaTb pa3HbIC SIBICHHS
OKpYKaroLIero Mupa, 3HaHUE MOHATHMHOrO ammapara mno paszaeny «Crepeomerpus»
y4e0HOT 0 Kypca r€OMETpHH;

(GopMUpOBaHUE YMEHHs BIaJ€Th OCHOBHBIMU MOHSATHUSMU O MPOCTPAHCTBEHHBIX
¢urypax M HUX OCHOBHBIMH CBOMICTBaMH, 3HaHUE TeopeM, (GOpMyln M yMEHUE
UX NPUMEHATh, YMEHUS JOKa3blBaThb TEOPEMbl M HAXOJIWUTh HECTAHAAPTHBIE CIOCOOBI
pelieHus 3aaadg;

(opMUpOBaHUE YMEHUS PACIIO3HABATHh HA YEPTEKAX, MOJICIISIX U B PEAIbBHOM MHPE
MHOT'OTPaHHUKH U TE€JIa BpalleHUsl, KOHCTPYUPOBATh T€OMETPUUYECKUE MOJENH;

(opMUpOBaHUE TOHUMAHUS BO3MOXHOCTHM AaKCMOMATUYECKOTO0 MOCTPOEHUs
MaTeMaTUYeCKUX  Teopuil, (GOopMUpOBAaHME TOHMMAHUSA POJIM  AKCHOMATHKHU
IIPU IIPOBEICHUU PACCYKICHUM;

(opMupoBaHUE YMEHMsS BIAJETh METOAAMM JIOKA3aTENbCTB M  AJTOPUTMOB
pELIECHUs], YMEHUS UX NPHUMEHATh, MPOBOJAUTH JOKA3aTEIbHBIE PACCYKICHUS B XOJE
PELIECHHs] CTEPEOMETPUYECKHX 3aJad M 337a4 C IPAKTUYECKUM COJEpKaHHUEM,
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dbopMupoBaHue MPEACTaBICHUS O HEOOXOIUMOCTH JOKa3aTeJIbCTB MPU 00OCHOBAHUU
MaTE€MaTUYECKUX YTBEP)KICHUW M POJM AKCUOMATUKHA B IIPOBENECHHUM JICYKTUBHBIX
PacCyXJICHUM;

pa3BUTHE U COBEPUICHCTBOBAHME MHTEJUIEKTYAJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEM
OoOyyaroumxcsi, IMO3HAaBATEIbHOM  AKTUBHOCTH,  MCCIEIOBAaTEIbCKUX  yYMEHUH,
KPUTUYHOCTH MBILUICHHSI, HHTEPECA K U3YYEHHUIO T€OMETPHH;

(dopMupoBaHue PYHKIMOHAIILHON I'PaMOTHOCTH, PEJIEBAHTHON r€OMETPUM: YMEHUS
pacrno3HaBaTh MPOSBJICHUS] T'€OMETPUUECKUX MOHSATUH, OOBEKTOB W 3aKOHOMEPHOCTEH
B pEANbHBIX JKU3HEHHBIX CUTYyalUMsX M TMpPU U3YYCHUH JPYIHMX Yy4eOHBIX
IIPEIMETOB, POSIBJIEHUS 3aBUCHUMOCTEN U 3aKOHOMEPHOCTEN, MOAEIMPOBAHUS pEaIbHBIX
CUTyallUld, WCCJIEIOBAaHUS IOCTPOECHHBIX MOJENIEH, WHTEPHpPETalun IOJIY4EHHBIX
pE3YyIABTATOB.

OCHOBHBIMHM ~ COZiepKaTEeIbHBIMU ~ JIMHUSIMUA ~ y4eOHOro Kkypca «l'eomerpusi»
B 10-11 «xnaccax sBisrorcs:  «lIpgmble ©M  IUIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpanukn», «Tena BpameHus», «BeKTOpbl U KOOPIUHATBHI B IPOCTPAHCTBEY,
«/IBM>KEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe B DI'OC COO T1peboBaHHE «YMETh OIEPUPOBATH
HOHATUSMMY», PEJICBAHTHBIX I'€OMETPUU Ha YriIyOsn€HHOM ypoBHe oOyuyeHus B 10-11
KJlaccaX, OTHOCUTCS KO BCEM COJEp)KaTelbHbIM JIMHUSAM Y4e€OHOro Kypca, a
(dbopMUpOBaHUE JTOTMYECKUX YMEHHUI paclpeienseTcs He TOJbKO MO COJepKaTeIbHbIM
JUHMUSIM, HO U 1o rogam oOyueHus. Copep:kaHue oOpa3oBaHUs, COOTBETCTBYIOIIEE
MpeIMETHBIM  pe3yibTaTaM  ocBoeHus  DeaepanbHO — paboyeil  mporpammel,
pacnpefel€HHbIM 10 ToJlaM OOYy4Y€HUs, CTPYKTYpUPOBAHO TaKUM OOpa3oM, YTOObI
KO BCEM OCHOBHBIM, MPUHIIUIIMAILHBIM BOIpocaM OOydJaroluecss oOpalaiuch
HEOJIHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIAJCHUE T€OMETPUUECKUMU TTOHSITHSIMU
U HaBbIKAMHM TIOCJEIOBATEIbHO U TMOCTYMATEIbHO, C COOJIOJEHHEM MpUHIUIA
IIPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKIIOYaThb B OOIIYI0 CHCTEMY I€OMETPHUYECKHX
NpE/ICTaBIICHUNA O00y4aroluxcsi, pacmupsis U yrayonss e€, o0pazys MpouYHbIe
MHOECTBEHHBIE CBSI3H.

[lepexoa kK U3y4EHHUIO TEOMETPUU Ha YIIIYOJIEHHOM YPOBHE MTO3BOJISIET:

co3nath ycnoBus A quddepeHnnanu o0ydeHusl, TOCTPOSHUSI MHANBHUIYaTIbHBIX
o0pa3oBaTeNbHBIX MPOrpaMM, OOECHEUUTh YrIyONEHHOE U3YYEHHE TE€OMETPUU
KaK COCTaBJIAIOIIEN yueOHOro nmpeamera «MaTtemarukay;

HOJArOTOBUTh OOYYAIOUIUXCSA K MPOJODKEHHUIO M3YYEHHUS MATEeMaTHKU C Y4ETOM
BbIOOpa Oynymied mnpodeccuun, oOecneynBas MPEEMCTBEHHOCTh MEXAY OOIIUM
1 IpohecCuoHaNbHBIM 00Pa30BaHUEM.

Ha u3yuenue yuebHoro kypca «l'eomeTpusi» Ha yriyOJI€HHOM YPOBHE OTBOAUTCS
204 yaca: B 10 kmacce — 102 uaca (3 yaca B Henmemwo), B 11 kimacce — 102 yaca
(3 yaca B HezIeIO).
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COJEPXAHUE OBYUYEHUA

10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TOHATHUS cTepeoMeTpur. Touka, mpsiMasi, IUIOCKOCTh, IPOCTPAHCTBO.
[TonsTe 06 akCHOMaTHYECKOM MOCTPOCHUM CTEPEOMETPHH: aKCUOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX.

B3anmHoe pacnonokeHue TOpsAMBIX B IPOCTPAHCTBE:  MEPECEKAOIIUECH,
NapajuleJbHbIE U CKpeluBaronumecs npsmele. [[pu3Haku CKpelMBarOIUXCA MPSIMBIX.
[lapamienbHOCTh TPSIMBIX M IUIOCKOCTEW B IMPOCTPAHCTBE: MNapAJIIENbHBIE MPSIMBIE
B IIPOCTPAHCTBE, MAPAJUICILHOCTh TPEX NMPSAMBIX, APAJUIEIbHOCT NPAMON U INIOCKOCTH.
[lapannenbHOe U LIEHTpabHOE MNPOEKTHpOBaHHUE, H3o0paxkeHue ¢uryp. OCHOBHBIE
CBOMCTBa MapauelbHOr0 MpoekTupoBanusd. W3oOpaxenue ¢uryp B mapaienbHOR
IPOCKLUMH. YTJIbl C COHAIIPABJICHHBIMM CTOPOHAMH, YIrOJ MEXKIY NPSIMbIMU
B NIpocTpaHcTBe. llapamienbHOCTh TIIOCKOCTEN: MapasuiesIbHbIE IJIOCKOCTH, CBOMCTBA
napauielbHbIX IUIOocKocTel. [Ipocrelinye npocTpaHCTBEHHbBIE (PUTYpBI HA IIOCKOCTH:
TETpa’aAp, NapajuiesIeUIe], IOCTPOCHUE CEYEHUN.

[leprieHIUKYJIAPHOCTE MPSAMOUW M IUIOCKOCTH: NEPHEHAUKYJSPHBIE IPSAMBIC
B IIPOCTPAHCTBE, IPSIMBIE NAapPAJLICIbHBIC U NEPIEHAUKYIIIPHBIE K IIJIOCKOCTH, IPU3HAK
NEPNEHANKYJIIPHOCTU TMPSMOW M TUIOCKOCTH, TEOPEMA O MPSAMOU MEPIIEHANKYISIPHOM
IJIOCKOCTH. OpTOroHanbHOE NPOEKTUpOBaHWE. llepneHauKyimssp W HAKIOHHBIE:
pPacCTOSTHUE OT TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSIMOM 0 IJIOCKOCTH, MPOEKIUS
burypsl Ha IIJIOCKOCTb. [lepnen UKy pHOCTD TIJIOCKOCTEH: IIPU3HAK
NIEPIEHANKYJIIPHOCTHU IBYX IUIOCKOCTEN. Teopema 0 TpEX NeprneHuKyspax.

VYribel B IPOCTPAHCTBE: YIOJI MEXAY MPAMON M IIOCKOCTBIO, ABYIPAHHBIN IO,
JMHENHBIA yroyl AByrpaHHoOro yrijia. TpéxrpaHHblii 1 MHOrorpaHsble yribl. CBolcTBa
IUIOCKMX YTJIOB MHOrOrpaHHoro yrija. CBoHCTBa IUIOCKUX W JABYIPAHHBIX YIJIOB
TPEXTPAHHOIO yriia. TeopeMbl KOCUHYCOB U CUHYCOB JUIsl TPEXTPAHHOIO yIja.

MHoOrorpaHHuKu

Bubl MHOrOrpaHHUKOB, pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yrospHas npusma,
npsiMasi W HaKJIOHHAsT TPU3MbL, OOKOBasgs U TMOJHAs MOBEPXHOCTh IPU3MBI.
[Napannenenunen, npsIMOYTOJIbHBIN MTApaUIEIEIUIIE] U €ro CBOMCTBA. Kparyaiiimme nytu
Ha T[IOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas Teopema
[Tudaropa. [Mupamuna: n-yroiapHas nupamMuja, MpaBUibHAS U YCEUEHHAS] MUPAMMUJIBI.
CpoiictBa péOep u OOKOBBIX TpaHell mpaBuUiIbHOM mnuUpamunbl. [IpaBuibHBIC
MHOIOI'PAHHUKHU: TPAaBUJIbHAS NpPU3Ma MW NpaBWIbHAs MNHUPAMUIA, IPABUIbHA
TpeyrojibHas NUpaMuaa U NpaBWIbHBIN TeTpadip, kyO. [IpeacTaBienue o mpaBUIbHBIX
MHOTOIPAHHUKAX: OKTadp, NOJCKA3IP U UKOCA/IP.

Brruncnenue 371eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, auaroHand, yriel. [lmomans
OOKOBOI MOBEPXHOCTU U MOJHON MOBEPXHOCTHU MPSMOM MPU3MBI, TUIOIIA/Ib OCHOBAHUH,
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TeopeMa 0 OOKOBOM MOBEPXHOCTU MpsiMO Tpu3Mbl. [lnomans 60KoBOM MOBEPXHOCTH U
IIOBEPXHOCTH MPAaBWJILHOM IUPaMUBbI, TEOPEMA O ILIOMIAAN yCeUEHHOU MMPAMHU/IBI.

CummeTrpuss B TOPOCTPAHCTBE.  DJIEMEHThl  CUMMETPUM  MPAaBHIIbHBIX
MHOTOrpaHHUKOB. CHUMMeTpUsi B  NpPaBWIBHOM  MHOTOIPAaHHHUKE: CHUMMETPHS
napajjieNienunena, CUMMETPUS TMPaBWIbHBIX MPU3M, CHMMETpUS IPaBUIbHOU
NUpaMUIbL.

BekTOopbl M1 KOOPAMHATHI B IPOCTPAHCTBE

[TonsiTUA: BEKTOP B MPOCTPAHCTBE, HYJIEBOU BEKTOP, AJIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJIECHHBIE W IIPOTHUBOIIOJOKHO HAIPABJICHHbBIC
BEKTOpbl. PaBEHCTBO BEKTOPOB. JIEHMCTBHUS C BEKTOPAMHU: CIIOKEHUE W BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BeKTOpa Ha uucio. CBOWCTBa
CJIOkEHUS BEKTOPOB. CBOMCTBAa yMHOKEHUS BEKTOpa HAa 4uCo. [loHsITHE KOMILIaHApHBIE
BeKTOphl. [lpu3Hak koMmruiaHapHocTH TpEX BeKTOpoB. lIpaBuio mnapamnenenunena.
Teopema 0 pa3in0KEeHUH BEKTOPA IO TPEM HEKOMILIAHAPHBIM BeKTOpaMm. lIpsiMoyrosnbHas
cucTeMa KoopAuHAT B mpocTtpaHcTBe. Koopaunatel BekTopa. CBA3b  MEXKIY
KOOpJAMHATAMH BEKTOpa U KOOpJAWHATAMM TOYEK. YTOJ MEXIy BeKTopamu. CKasipHOE
MPOU3BEJICHUE BEKTOPOB.

11 KVIACC

Tesa Bpamenust

[TonsiTHS: UAMHAPUYECKAs TOBEPXHOCTh, KOHMYECKasi TOBEPXHOCTh, chepruyeckas
MOBEPXHOCTh, OOpa3zywlme MnoBepxHocTe. Tema BpamieHus: UWIMHIAP, KOHYC,
yceu€HHBIN KOHYyC, cdepa, map. BzaumHoe pacnonoxenue cdepbl U TIJIOCKOCTH,
KacaresbHas IIIOCKOCTH K cepe. M300pakeHue Ten BpallleHust Ha M1ockocTu. Pa3BépTka
UIMHApPA U KoHyca. CummeTpust cdepsl U 1mapa.

O6béM. OcHOBHBIE CBOWCTBA 00bEMOB Tell. Teopema 06 00BEME MPAMOYTOIBLHOTO
napajienenunena u ciaeactBuss u3 He€. OO0bEM NpSIMOW M HAKJIOHHOW MPH3MBIL,
WIMHIPA, TUPaMUIbl U KoHyca. OOBEM I1apa U mapoBOro CerMeHTa.

KoMOuHanmu Ten BpailleHusi 1 MHOTOTpaHHUKOB. [Ipu3ma, BucanHas B IWJIAHID,
ornucaHHas okoJo uinHapa. [lepeceuenue cdepsl 1 mapa ¢ miockoctbio. Kacanue mapa
U cdepbl MWIOCKOCThIO. [loHATHE MHOTrOrpaHHHMKA, OMKUCAHHOTO OKOJO chephl, chepsl,
BIIMCAaHHON B MHOTOI'PAaHHUK WJIM TEJIO0 BpPaIICHHUS.

[Inomaas NOBEpXHOCTH LIWJIMHIPA, KOHYCA, IIIomaab chepsl u e€ yacteil. [lonodue
B npocTpaHcTBe. OTHOIIEHHE 00BEMOB, TUIOMIAJEH MOBEPXHOCTEU MOJOOHBIX (DUTyp.
[IpeoOpazoBanue  momoOusi, romMoTeTusa. PemieHue 3aga4y  HA  IUIOCKOCTH
C CMOJb30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHue ceyeHMH MHOTOTPAHHUKOB WM TEJI BPAILCHUS: CEUECHHUS UUIUHIpA
(mapamiensHO U MEPIEHIUKYISIPHO OCH), CEYSHUS KOHYyca (TTapayijieIbHOe OCHOBAHUIO U
IPOXOJIAIIEE Yepe3 BEPIUHMHY), CEYEHHUs [Iapa, METOAbl IMOCTPOEHUSI CEYEHU: METOL
CJIENOB, METOJT BHYTPEHHETO IMPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN IIOCKOCTH.
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BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpocTtpancTBe. Onepanuu Haj BEKTOpaMH. BEKTOpHOE YMHOMKEHHE
BEKTOpPOB. CBOMCTBAa BEKTOPHOIO YMHOX€HUs. IIpsAMOyrosibHas cucreMa KOOpAHWHAT
B poctpaHcTBe. KoopanHatel BekTopa. Paznoxenue Bekropa no 6asucy. Koopaunartao-
BEKTOPHBIN METO/ IIPH PEIICHUN T€OMETPUUYECKUX 3a/1a4.

J{BUKeHHUS B IPOCTPAHCTBE

JIBmwxenust mpoctpancTBa. OTtodbpakenus. J[BmxkeHus u paBeHCTBO ¢Guryp. Oomue
CBOWMCTBA [JBWXCHUM. BuHabl JIBUKEHUN: TMapajuIeNIbHBIA IIEPEHOC, LEHTpajIbHas
CUMMETpPHS, 3€pKajbHas CHUMMETpPHUS, MOBOPOT BOKpYyr mnpsimou. [IpeoOpazoBanus
noao6us. [psamas u chepa Ditnepa.

ITPEAMETHBIE PE3YJIbTATDBI

K konmy 10 kiaacca oOydaronuiicss HAy4YUTCs:

CBOOOIHO OIMEpPUPOBATH OCHOBHBIMU TOHSTHSMU CTEPEOMETPUH TIPH PEIICHUH
3a71a4 ¥ MPOBEACHUN MAaTEMAaTHYECKUX PACCYKICHUN;

MPUMEHATh AKCUOMBI CTEPEOMETPUU U CIEJICTBUSl U3 HHUX MpPHU PEHICHUU
r€OMETPUUECKUX 3a]1aY;

KJIacCCU(UIIUPOBATh B3aMMHOE  PACIIOJIOKEHHE TIPSMBIX B  IPOCTPAHCTBE,
IJIOCKOCTEHN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJIHO OMEpPUPOBATh MOHATUSIMU, CBSI3aHHBIMU C YIJIAaMH B MPOCTPAHCTBE:
MEK]ly IPSIMBIMU B MIPOCTPAHCTBE, MEK]1Y MPSIMOM U TIIIOCKOCTHIO;

CBOOOHO OMEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;

CBOOOJIHO pacro3HaBaTh OCHOBHBIC BHJIbl MHOTOTPAHHUKOB (TIpU3Ma, MUPAMUA,
MPSIMOYTOJIBHBIN Mapajuiesienumne, Kyo);

KJIacCU(PUIIMPOBATh MHOTOT'PAHHUKHU, BEIOMPAsi OCHOBAHUS JIJIsl KJIaCCU(PUKAITUY;

CBOOOIHO OMEpPUPOBATH MOHSTHSAMU, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
MJI0CKOCTBIO;

BBITIOJTHSATH MapajuIeIbHOE, IIEHTPAILHOE U OPTOTrOHAIBHOE MPOSKTUPOBAHUE (DUTYD
Ha TUIOCKOCTh, BBIMOJHATh U300paKeHUs PUTYpP HA MJIOCKOCTH;

CTPOUTHh CEUEHHS MHOTOIPAHHUKOB pA3JIMUYHBIMM  METOJAMH, BBINOJIHATH
(BBIHOCHBIE) IJIOCKME YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BUJl CBEPXY,
cOOKy, CHU3Y;

BBIUMCIISATh IUIOMIAM TOBEPXHOCTEH MHOTOIpaHHUKOB (MpU3Ma, MNUPaMHJIA),
TEOMETPUYECKUX TN C MpUMEHEHUEM (HOPMYIT;

CBOOOZHO OMEpUpPOBATh MOHATHSIMU: CUMMETPHUS B IMPOCTPAHCTBE, IEHTpP, OCh
U TJIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CUMMETPUU (PUTYPBIL;

CBOOOAHO  OMEepUpOBaTH  MOHITHUSMHU, COOTBETCTBYIOIIMMH  BEKTOpaM W
KOOpJIMHATaM B MPOCTPAHCTBE;

BBITIOJIHSTH JEHCTBUS HaJl BEKTOPaMU;

pemarh 3a7a4d Ha JO0Ka3aTeIhCTBO MAaTEMAaTUUYECKUX OTHOIICHUM W HAXOXKICHUE
r€OMETPUUECKUX  BEJIMYMH, MPUMEHSAS HM3BECTHBIE METOJAbl MpPU  PEUICHUU
MaTeMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIOKHOCTH;

41



denepanbhast pabouas nporpamma | Matematuka. 10—11 kmaccsr (yriayOaEéHHbIN YPOBEHB)

OPUMEHATh  INPOCTEHINNE  IMPOrpaMMHBIE  CPEICTBA M 3JIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IPHA PELIEHUH CTEPEOMETPUUYECKUX 3a1aY;

W3BJICKATb, peoOpa3oBbIBaTh 17§ WHTEPIPETUPOBATH uH(popmaIuio
O TMPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MPEACTAaBICHHYIO Ha 4YEepTeKax M
PUCYHKAX;

IPUMEHSTh IOJYYEHHbIE 3HAHUS HA MPAKTUKE: CPAaBHUBATH M AHAJIU3UPOBATH
peaIbHBIE CUTYAllMHU, IPUMEHATh U3YyYEHHBIC IOHATHSA B IPOLECCE IMOMCKA PELICHUS
MaTeMaTu4yecku c(hopMyIMpOBaHHON MPoOJIeMbl, MOJEIUPOBAThH peajbHbIE CUTYAI[UU Ha
A3BIKE TEOMETPUH, HCCIEAOBaTh TOCTPOECHHBIE MOJAEIM C  HUCIOJIB30BAHUEM
reOMETPUYECKUX MTOHITHI U TEOpEM, armnapara aireopsl, pelaTh NpaKTHYecKue 3a/1a4H,
CBSI3aHHBIE C HAXOXKJICHUEM T€OMETPUUECKUX BEJINYNH;

UMETh IPEICTABICHUS 00 OCHOBHBIX 3TallaX pa3BUTHUS F€OMETPUM KaK COCTAaBHOU
yacTu (pyHIaMeHTa pa3BUTHS TEXHOJIOTHIA.

K xoniy 11 kiaacca oOydaronuiicss Hay4YUTCs:

CBOOOHO OTMIEPUPOBATH OHATHIMU, CBI3aHHBIMU C IIJIMHIPUIECKON, KOHUIECKOM
U chepruecKoil MOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI MOTYYCHHUS;

OTIEpUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C T€JIAMU BPAIICHUS: [IMJIMHIPOM, KOHYCOM,
cdepoil u mapom;

pacrno3HaBaTh Tejla BpalleHus (LMWIMHAP, KOHYC, cepa U 1map) v OOBACHATH
CIOCOOBI TTOJTY4EHUS TEJ BPAICHUS;

KJIaccu(puIMpoBaTh B3aMMHOE PacIiookeHne chepbl U TIOCKOCTH;

BBIUKCIISATh BEJIMYHMHBI JIEMEHTOB MHOTOTPAHHUKOB W TeNl BpallleHHs, 00bEMBI U
TUIONIAM TIOBEPXHOCTEW MHOTOTPAHHMKOB W TEJI BpAIEHUS, TCOMETPUUYECKUX Tell
C MpUMEHEeHHeM (HOpMYIT;

CBOOOIHO ONEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C KOMOWHAITMSAMHU TEJT BPAIEHUS
¥ MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIMCAHHBIN B Cepy M OMUCAHHBIN OKOJIO ChEephl,
cdepa, BIMCAHHAS] B MHOTOTPAHHUK WM TEJIO BpallleHUS;

BBIUHCIISATh COOTHOIICHUS MEXKIY TUIONIAIAMH TOBEPXHOCTEH U oO0BEMaMu
ITOJIOOHBIX TEJT;

U300paxaTh H3ydaeMble (QUTYpbI, BBIIOJHATH (BBIHOCHBIE) IIJIOCKHE YEPTEKU
U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpaIeHUS;

U3BJICKATh, UHTEPIIPETUPOBATH 51 npeoOpa3oBbIBATH uH(pOpMaIIO
O MNPOCTPAHCTBEHHBIX TIE€OMETPUYECKHX (PUTypax, MPEACTaBICHHYIO Ha YEpTEeXKaAX U
PUCYHKAX;

CBOOOHO OMEPUPOBATH MTOHSATUEM BEKTOP B IPOCTPAHCTRBE;

BBITIOJIHSITH OTEPAIMU HAJ[ BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPaBHEHHEM B JIEKapTOBOW CUCTEME KOOPANHAT;

pemarh TeOMETPUYECKHE 3a/laud Ha BBIYUCICHHE YIJOB MEXAY NPSIMBIMU H
MJIOCKOCTSIMHM, BBIYHCIIEHUE PACCTOSIHUA OT TOYKH JO IUIOCKOCTH, B IIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPH PEIICHUU;
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CBOOOZHO ONEPUPOBATH MOHSATUSIMH, CBA3AHHBIMU C JIBH)KCHUEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA JBUKCHUM;

BBITIOJIHSITh U300pa)KEHHUs] MHOTOTPAHHUKOM U TEJI BPAILICHUS MPHU MapajieIbHOM
NepeHoce, MEHTPAILHOW CUMMETPHUHU, 3€pKAIbHOM CUMMETPHUH, MPU MOBOPOTE BOKPYT
psSIMOM, TTpeoOpa3oBaHusl MOA00US;

CTPOUTHh CEUEHHS MHOTOIPAHHUKOB U TeJ BpalleHUs: CEYEHUs LWIWHJpa
(mapayienbHO U MEPIEHIUKYIISIPHO OCH), CEYEHHUs KOHYyca (MapauieIbHOe OCHOBAHUIO U
MPOXOASIIEE YEPE3 BEPIINHY), CCUCHUS 11apa;

UCIIO0JIb30BAaTh METOAbl OCTPOEHUS CEUEHUN: METOJ CIIEIOB, METOJ] BHYTPEHHETO
MPOEKTUPOBAHUSI, METO]I IEPEHOCA CEKYILIEeN MIOCKOCTH;

NIOKa3bIBaTh TEOMETPUUECKHUE YTBEPKICHHUS;

NPUMEHSATh T€OMETpUYECKUEe (aKThl Uil pEHICHUS CTEPEOMETPUUYECKHX 3ajad,
MPEANOJIATAIONINX HECKOIBKO INAroB PEIIEHUs, €CIIA YCJIOBUS NMPUMEHEHUS 3a/1aHbl
B SIBHOM M HESABHOU (opMme;

pemaTh 3a7a4u Ha J0Ka3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOIICHUM M HaXOXKICHUE
TEOMETPUYECKUX BEJIMYUH;

MPUMEHSTH TPOrPAMMHBIE CPEJICTBA U IJIEKTPOHHO-KOMM YHUKAIITUOHHBIE CUCTEMBI
MIPU PEIICHUHU CTEPEOMETPUUECKUX 3a]1ay;

IPUMEHSTh MOJYyYEHHbIC 3HAHUS HA IPAKTUKE: CPAaBHUBATh, AHAJIU3UPOBATH U
OLICHMBATh PEAJIbHBIE CUTYAllUH, IPUMEHATh U3YUEHHBIE MTOHSATHS, TEOPEMBI, CBOMCTBA
B TIpollecce TIOMCKAa pEIIeHHs MaTeMaTH4YecKh CHOpPMYIUPOBAHHOW MPOOIIEMBI,
MOJICIMPOBATh PeabHbIE CUTYallUM Ha SI3bIKE F€OMETPHUH, HCCIIEIO0BATh MOCTPOCHHBIE
MOJIEJIM C WCIOJB30BAaHUEM I€OMETPUUYECKUX TMOHATHN M TEOpeM, armapara ajareOphl,
pemaTh NpaKTUUECKUE 3a/1a4U, CBI3aHHBIC C HAXOXKJICHHUEM T€OMETPUUECKUX BEJTUYHUH;

UMETh TPEACTABICHUS 00 OCHOBHBIX dTalax pa3BUTHUS I'€OMETPUU KaK COCTaBHOM
yacTu yHaMEHTa Pa3BUTHS TEXHOJIOTHA.
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10 KJIACC
HasBanue KommaectBo OcCHOBHBIC BU/JIBI IEATETLHOCTH
OcCHOBHOE coaepKaHue
paznena (TeMbl) Kypca 4acoB yUaluxcst
BBenenue B cTepeoMeTpuIo 23 OCHOBHBIE TPOCTPAHCTBEHHbIE OnpenensaTh MIOCKOCTh Kak Gurypy,

burypsl.
[ToHATHS CTEpPEOMETPUU: TOUKA,

npsiMasi, MI0CKOCTb, MPOCTPAHCTBO.
OcHOBHBIE ITpaBUiIa U300paKEHUS

Ha PUCYHKE IIOCKOCTH, MapalIeIbHbBIX
NPSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka.

[TonsATHS: MEepeceKkaronmecs MIOCKOCTH,
nepeceKarolyecs npsaMas 1 mioCcKOCTh;
MOJTYIIPOCTPAHCTBO.

MHororpaHHUKH, U300pakeHNe
IPOCTEUIINX TPOCTPAHCTBEHHBIX
buryp, HeCyIIeCTBYIOIMUX 0OBEKTOB.
AKCHOMBI CTEPEOMETPUU U TIEPBBIC
CIICAICTBUSI U3 HUX.

CriocoObI 3a1aHus TPSIMBIX U
IIJIOCKOCTEN B MPOCTPAHCTBE.
O003HaYeHHsI IPSAMBIX U TJIOCKOCTEH.
Ceuenus. U3o0paxenue ceueHui

B KOTOPOW BBITIOJIHSETCS NIAHUMETPUSL.
Jlemate mpoCTENINE JJOTUYECKUE
BBIBOJIbI M3 aKCMOMAaTHUKH IIJIOCKOCTH.
[IpuBOIUTE MPUMEPHI PEaATbHBIX
00BEKTOB, UCATH3AINEN KOTOPHIX
ABJISIFOTCS. AKCHOMBI T€OMETPHH.
N3ydarh, IpUMEHSATH IPUHIATIBI
MMOCTPOCHUS CEUYCHUU.

Hcnonb30Barh 111 TOCTPOCHUSA
CEUYCHUM METOJI CJICJIOB, METO/I
BHYTPEHHET0 TPOCKTUPOBAHUSI, METO/T
MepEeHOCca CEKYIEH MIOCKOCTH.
Pemate crepeomeTpuyecKkue 3a1a4un:
Ha OIPEJICTICHUE BUJIA CEUEHUS U
HaXO0XJICHUE €ro IJIOIIa IH.
AKTyau3upoBath (GakThl U METOJIbI
IJIAHUMETPUH, PEIICBAHTHBIC TEME,
MIPOBOJINTH AHAJIOTUH.

Hcnonbs30BarTh Npu pelICHUH 3a1a4
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MUpaMUJIbl, Ky0a U IPU3MbI, KOTOPBIE
POXOJIAT yepe3 ux peéopa.
N300paxkenue nepeceueHus
ITOJIYYEHHBIX IJIOCKOCTEM.
PackpammBaHne NOCTPOEHHBIX CEYEHUN
pa3HbIMHU LIBETAMH.

Merop cnenoB st MOCTPOCHUS
ceyeHuil. CBOMCTBa epeceueHui
NpsAMBIX U TuiocKkocTel. [loctpoenue
CEUEHUI B MUpaMuje, Kyoe no Tpém
ToukaMm Ha p€Opax. Co3nanue
BBIHOCHBIX YEPTEXKEN U 3aIUCh 111aroB
MOCTPOCHHS.

IToBTOpEHME TIITAHUMETPHUH.

Teopema 0 IpONMOPLHUOHATIBHBIX
orpe3kax. [lonobue TpeyroabHUKOB.
Teopema Menenas. Pacuérsl

B CEUCHHSIX Ha BBIHOCHBIX YEpTEkKaX.
Hcropus pa3BUTHS ITITAHUMETPUN

U CTEPEOMETPUH

CIEIYIOUIUE TUTAHUMETPUYECKHUE (PAKTHI
U METO/IbI:

Teopembr Dasieca u

0 MPONOPLUOHAIBHBIX OTPE3KaX.
AJITOPUTM JI€NIEHUS OTPE3Ka

Ha 71 paBHBIX yactel. Teopema
Menenas.

PaBHOOEIpEeHHBIN TPEYTOJBLHUK.
PaBHOCTOpOHHMI TPEYT OJILHUK.
[IpAMOYTOJIBHBIN TPEYTOIBbHUK.
CBOICTBO Cpe/lHEN JIMHUU
TpeyroiabHuka. CBOMCTBO OUCCEKTPUCHI
yriia TpeyrojabHuKa. CBOMCTBO MEIUaH
TPEYrOJIbHUKA.

[Tpuznaku mog00ust TPEYroJIbHUKOB.
[TonmyuyaTs npeacraBieHus: 00
OCHOBHBIX 3TaIax pa3BUTHUS T€OMETPUU
KaK COCTaBHOM 4acTu (yHJIaMEHTa
pa3BUTHUS TEXHOJIOTUI

B3anmnoe pacrionoxxenue
IIPSAMBIX B IIPOCTPAHCTBE

B3aumHOe pacnoyioKeHue NpsMbIX

B ITpocTpaHcTBe. CKpeIuBaronmecs
npsMble. [[pU3HaKy CKpEemMBAOIIMXCS
IPSAMBIX.

[TapannenbHble IpsiMbIe

KrnaccuduunpoBaTs B3auMHOE
PACIIOJIOKEHUE MPSIMBIX

B POCTPAHCTBE, MILTIOCTPUPYS
PUCYHKAaMH U TIPUBOJISI TPUMEPDI
13 PEATbHOMN KU3HHU.

45



denepanbHas pabodas mporpamma | Martematuka. 10—11 kmacest (yriyOaéHHBI yPOBEHB)

B IIPOCTPAHCTBE. Teopema

O CYILIECTBOBAHUH U €JUHCTBEHHOCTH
MPSIMOU NapajuIeIbHON JaHHOU
MPSMOU, TPOXOAALLIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JISKALIECH

Ha JTaHHOW MPSMOHM.

JlemMa 0 mepecedeHun napassienbHbIX
MPSAMBIX TNIOCKOCTBIO. [lapannenbHoCTh
TpEX MpsiMbIX. TeopemMa o TpEx
MapasyIeIbHbBIX MPSMBIX.

Teopema 0 CKpENMBAIOMIKNXCS MPAMBIX.
[TapannenpHOE NPOSKTUPOBAHUE.
OCHOBHBIE CBOMCTBA NapaJIEIBLHOTO
npoektupoBanus. M3o0paxkenue
pa3HbIX (QUTYp B MapauieIbHOM
MTPOEKIINU.

LlenTpanbHas TpOEKIIHSI.

VYrou ¢ coHanpaBiI€HHBIMA CTOPOHAMU.
VYron Mexay npsIMbIMHU.

3agauu Ha 10Ka3aTeIbCTBO U
UCCIIEOBAHUE, CBSI3aHHbBIC

C PacnoJI0KEHUEM MPSMBIX

B POCTPAHCTBE

Jloka3pIBaTh TEOPEMY

0 CYHIECTBOBAHUHU U €IMHCTBEHHOCTHU
NapajyIeIbHON MPSIMOM, IPOXOASIIEH
yepes3 TOUKY IIPOCTPAHCTBA U HE
JeXKaIlen Ha APYrol npsmMou; JeMMy
0 MEPECEUYECHNH TUIOCKOCTH ABYMS
NapajuIeIbHBIMH NPSIMBIMU; TEOPEMY
0 TPEX MapauIeIbHbIX IPSIMBbIX.
Jloka3pIBaTh MpU3HAK
CKPEILIMBAIOLIUXCA MPAMBIX, TEOPEMY
0 CKPEIIMBAIOIINXCS TPSIMBIX.
Jloka3pIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAIIPABICHHBIMU CTOPOHAMU.
OOBSACHATH, UYTO HA3bIBACTCS
NapaJJIEIbHBIM U HEHTPAIbHBIM
IIPOEKTUPOBAHUEM U KAK BBIITOJIHAETCS
IPOEKTUPOBaHUE QUTYP HA MIIOCKOCTb.
Jloka3bIBaTh CBOMCTBA NApaJLIEIBLHOIO
MIPOEKTUPOBAHUS.

N300pakaTh B mapayiieabHOM
MPOEKIUH Pa3HbIE TEOMETPUYECKUE
burypsr.

Pemars crepeomerpruueckue 3agadn
Ha JJOKa3aTeJIbCTBO U UCCIIEN0BaHUE,
CBSA3aHHBIE C PACIIOJIIOKEHUEM TIPSIMBIX
B IIPOCTPAHCTBE.
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[IpoBOUTH MOKA3aTEIBHBIC
pacCyXJICHHsI TIPH PEIICHUN
TEOMETPUUECKUX 3a]1a4, CBSI3aHHBIX
CO B3aMMHBIM PACIIOJIOKEHUEM
MPSIMBIX B IPOCTPAHCTRE.
CpaBHUBAThH, aHATTM3UPOBATH U
OLICHHBATh YTBEPXKICHUS C IENBIO
BBISIBJICHUS JIOTHYECKHA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHHM.
MonenupoBars peajibHbIE CUTYalLUH,
CBSI3aHHBIC CO B3aMMHBIM
PacCIOIOKEHUEM TIPSIMBIX

B ITPOCTPAHCTBE, Ha S3bIKE TCOMETPHH.
HccnenoBath MOCTpOEHHBIE MOJIEIH

C UCTIOJIb30BAHUEM T€OMETPUUECKHUX
MOHATUHN U TEOpPEM, anmapara ajireopsl,
U (POBBIX PECYPCOB.

[TonyyaTh mpeacTaBIecHUE

0 LEHTPAIHHOM MPOEKTHPOBAHUH

1 00 UCTOpUHU PaboT MO TEOPUH
TIEPCIIEKTHUBBI

[TapannenbHOCTH IPSIMBIX
Y TTOCKOCTEN
B [IPOCTPAHCTBE

[loHsATHS: TApAIUIETBHOCTD MPSMOU U
IIJIOCKOCTH B IPOCTPAHCTBE.

[Ipr3Hak mapayieabHOCTH TPSIMON U
MI0CKOCTU. CBOMCTBA MAapauIEIbHOCTH

KnaccuduunpoBaTs B3auMHOE
PaCIIOJIOKEHUE NPSIMOM U TIOCKOCTH
B IIPOCTPAHCTBE, IPUBOIS
COOTBETCTBYIOIIHE IPUMEPBI
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PSAMOM U TNTIOCKOCTH.
['eomerprueckue 3amaun

Ha BBIYMCIICHUE U 10KA3aTENbCTBO,
CBS3aHHBIE C NIAPAJLIEIBHOCTHIO

MPSMBIX U TJIOCKOCTEN B TPOCTPAHCTRE.

[TocTpoeHune ceueHusi, MPOXOIAIIETO
4yepe3 JaHHYIO MPSMYIO Ha YEPTEKE U
MAPAIUIEIIBHOTO APYTOU TIPSAMOM.
Pacuér ornomenuit. [lapamnensHas
MPOEKIMS, IPUMECHEHNE

JJIs1 TIOCTPOEHUSI CEUeHUH KyOa

Y NTapajuIeIIeNnIIe 1a.

CaolicTBa napajuiesienuneaa U Ipu3Mal.

[Tapannensnbie iockoctu. [lpusnaku
MapaJJIEIbHOCTH IBYX IJIOCKOCTEH.
Teopema 0 mapajIeIbHOCTH U
€IUHCTBEHHOCTH TIJIOCKOCTH,
MIPOXOASALIEN YEpeE3 TOUKY, HE
MPUHAJIEKAILYIO TaHHON TJIOCKOCTH U
CIIECTBUS U3 HEE.

CBolicTBa napajuiebHbIX TIOCKOCTEN:
0 MMAPAJIEIIBHOCTH IPSIMBIX
MEPECECUCHUS MPHU NIEPECCUECHUU JBYX
MapaJUIEIbHBIX TUIOCKOCTEN TPETHEM;
00 OTpe3Kax MmapayieabHbIX MPSIMBIX,
3aKIFOYEHHBIX MEXY MapaijieIbHbIMU

13 PEATbHOM KU3HMU.

@opMyIMpPOBaTh ONPENCIICHHUE
MapajjIeIbHbIX IPSAMON U TNIOCKOCTH.
Jloka3bIBaTh NpuU3HaK

0 MapaJUIEIbHOCTH NPSIMOU U
IJIOCKOCTH; CBOMCTBA NapalyIeIbHOCTH
MPSAMOM U TUIOCKOCTH.

Pemars crepeoMerpruueckue 3agauu
BBIYMCIICHUS U JI0KA3aTENbCTBO,
CBS3aHHBIE C NTAPAJUIEIIBHOCTHIO
IIPSAMBIX U TUIOCKOCTEW B IPOCTPAHCTBE.
Pemate npaktudeckue 3amadaun

Ha IIOCTPOCHHE CEUEHUM HA YepTexkKax
TETpadipa U napajuiesIenuIie1a.
Pematp crepeomerpuyeckue 3aaauu,
CBS3aHHBIE C IIOCTPOCHUEM CEYEHUU
IIJIOCKOCTBIO.

[IpoBOANTH TOTUYECKU KOPPEKTHBIE
JIOKa3aTEeIbHBIE PACCYKICHUS

IIPU PELICHUU T€OMETPUUYECKUX 3a1a4
CBSA3aHHBIX C MaPAJUIEIbHOCTHIO
IIJIOCKOCTEMN.

CpaBHUBAaTh U aHATU3UPOBATH
peanbHbIC CUTYalluH, CBA3aHHBIC

C ApaJUIETbHOCTHIO IPSIMOM U
IJIOCKOCTH B MPOCTPAHCTBE;
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IJIOCKOCTSAMM; O NMEPECEUECHUH MPSIMOU
C IBYMs MapajuieIbHbIMU TUIOCKOCTSIMU

MOJICIMPOBATh PEAIbHBIC CUTYaIINH,
CBSI3aHHbBIE C APAIIIETBHOCTHIO
NPSIMOM U IJIOCKOCTHU B MPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUH

[TeprieH UK YIISIPHOCTD
IPSIMBIX U TUIOCKOCTEU
B [IPOCTPAHCTBE

25

[ToBTOopenue: Teopema Iludaropa
Ha [JIOCKOCTH, TPUTOHOMETPUS
NPSIMOYTOJILHOTO TPEYTOJIbHUKA.
CpoiicTBa Ky0a ¥ IPsIMOYT OJILHOTO
napasuienenuiena. Beraucienue 1iumH
OTPE3KOB B KyO€ U MPSIMOYTOJIbHOM
napajuieenuIeie.
[leprieHAUKYJIAPHOCTD MPSAMOMN U
IockocTu. [Ipu3nak
MEePHEHUKYJIIPHOCTH MPSMOU U
IJIOCKOCTH. TeopeMa O CylecTBOBAaHUHN
U €JIMHCTBEHHOCTH TIPSIMOH,
MPOXOMSAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U NEPHEHAUKYISPHON
K ruiockoctu. [lnockoctu u
NEPHEHIUKYJISIPHBIE UM MpsiMast

B MHOTOTpaHHHKAX.
[lepnieH UK YIIAp U HAKJIOHHAS.
[TocTpoeHnue nepneHauKysipa

13 TOYKH Ha IPSIMYIO.

Teopema 0 TpEX NMEepIEHAUKYIAPAX
(mpsimast 1 oOpaTHas).

AKTyau3upoBaTh (GakThl U METOJIbI
MIJIAHUMETPUH, PEIICBAHTHBIC TEME,
MPOBOJIUTh AHAJIOTHUHU.
DopMyIMpPOBaTh ONPEACIICHUS:
MEePHEHIUKYJIISIPHBIX MPAMBIX

B MIPOCTPAHCTBE; ONpPECICHUE MPSIMOH,
NEPHEHIUKYIISIPHOMN K INIOCKOCTH.
Jloka3bIBaTh: IEMMY

0 MEPIEHANKYISIPHOCTH ABYX
napajuieIbHbIX IPSIMBIX K TPEThEH
MPSIMOM; TEOPEMBI O CBSI3U MEXTY
MapauIeTbHOCTHIO IPSIMBIX M UX
MEePHEHIUKYISIPHOCTHIO K MJIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BBIPAKAIOIYIO
MPU3HAK MEPIEHIUKYIIPHOCTH MPIMOM
Y IUIOCKOCTH; TEOPEMY

0 CYIIECTBOBAaHUU U €IMHCTBEHHOCTHU
PSAMOM, ITPOXOMSIIEN Yepe3 TaHHYIO
TOYKY W NEPIEHANKYISIPHON K TaHHOU
MJIOCKOCTH.

N306pakaTh B3aUMHO
NEPHEHUKYJIISPHBIE TTPSIMYIO
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Yron Mexy CKpeImBaroIAMUC
npsiMbIMU. [lorck epneHIuKyIsIpHbIX
IPSIMBIX C TIOMOUIBIO
NEPIEHINKYIIIPHBIX TUIOCKOCTEN
OpToroHangpHOE NPOEKTUPOBAHUE.
[TocTtpoenue ceuenuit Kyba, MpU3MBbI,
MPaBUIILHON MMUPAMUJIBI C IOMOIIBIO
OpPTOTOHAJILHOW MPOEKIIUU.
CumMeTpus B IPOCTPAHCTBE
OTHOCHTEJIBHO IIOCKOCTH. [IImockoctn
CUMMETPHUI B MHOTOI'paHHUKaX.
[Ipu3Hak nepneHauKyIsIpHOCTH
IPSAMOM U IUTIOCKOCTH KaK CIIEACTBUE
cummMeTpud. [IpaBuiibHbIE
MHOTOTPaHHUKHU

Pacuér paccrossHuid OT TOUKH

10 T1ockocTi. CocoObl ONyCTUTh
NEPNEHAUKYJISIPbI: CAMMETPHS, CABUT
TOYKH M0 NAapaIIIEIIbHOM MPSIMOM.
CaBur 1o HenapaJuieJIbHON TPSIMOH,
WU3MEHEHHE PACCTOSHUM

U TJIOCKOCTb.

®opMyIHpOBaTh CBOMCTBO
NEPIEHINKYJISIPA MO0 OTHOLIEHUIO

K IJTIOCKOCTH.

[Tosrydats npeacTaBieHUE O 3HAYEHUH
nepreHANKYIIsApa Ui Ipyrux o0iaacten
Hayku ((pu3nka, SHEPreTHKa, Ja3epHbIe
TEXHOJIOTUH), B PEATbHOMN KU3HU
(TexXHMKa, OKpY’KaroIas 00CTaHOBKA).
JloKka3bIBaTh YTBEP)KEHUS, CBSI3aHHBIE
C MPOEKIMEN NPSIMOX Ha TIJIOCKOCTb,
HEIEPIECHINKYIJIPHYIO K TOU MPSIMOM.
Jloka3pIBaTh TEOPEMY O TPEX
NEPIEHINKYJIIIpax U TEOPEMY
o0paTHYIO TeopemMe 0 TPEX
NEePHEHIUKYJIISIpax.

[lomy4aTs npeacraBiieHHE

00 OpTOrOHAIbHOM MPOECKTUPOBAHUHU.
Jloka3pIBaTh TEOPEMY O MPOEKIIUU
TOYKH HA NPIMYIO.

Pemars crepeoMerpruueckue 3aiaun,
CBSI3aHHbBIE C IEPIIEHIUKYIIIPHOCTHIO
PSAMOM U TUIOCKOCTH.

Pemate npukiaanasie 3ana4u,
CBSI3aHHBIE C HAXOXKJECHUEM
F€OMETPUYECKUX BEJIUYMH.
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Pemars crepeomerpruueckue 3anauu,
CBSI3aHHBIE C IPUMEHECHUEM TEOPEMBI
0 TPEX NMEPHEHAUKYJIIpax,
HaXO0XXJIEHUEM PaCCTOSAHUU,
ITOCTPOEHUEM ITPOECKIIUH.

CpaBHMBaTh U AaHAIU3UPOBATH
YTBEPKJICHUS C LEIbIO BBISIBIICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUIA.
AHaJIM3UPOBATh U MOJIEIUPOBAThH

Ha SI3bIKE TEOMETPUU PEAJIbHBIE
CUTYallH, CBSI3aHHBIC

C MEPIEHAUKYIJIIPHOCTHIO TIPSMON U
IJIOCKOCTH; UCCJIEN0BATh IOCTPOCHHBIE
MOJIEJIY, B TOM YUCJIE U

C UCTIOJIb30BAHKEM armapara aareopsbl

VYTIIBI U pacCTOSAHUA

16

[ToBTOpEHME: YrOa MEXKTY NPIMBIMHU
Ha IJIOCKOCTH, TPUTOHOMETPUS

B IPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB.

[ToBTOpEHME: Yroa MEXTY
CKPEIIMBAOIIUMUCS MPSIMBIMU

B IIpocTpaHcTBe. ['eomerpuueckue
METO/IbI BBIYHUCIICHUS YIJ1a MEXKIY
MPSIMBIMUA B MHOT'OTPAHHUKAX.

AKTyanu3upoBaTh (PaKThl U METOABI
IUTAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHH.

@opMyIMpPOBaTh ONPENEIICHHAE
JIBYI'PAHHOIO yIJa.

Jloka3pIBaTh CBOMCTBO PaBEHCTBA BCEX
JIMHEHHBIX YITIOB JABYTPAHHOIO YIJIA.
KnaccuduuupoBaTs AByrpaHHbIE YTJIbI
B 3aBUCHMOCTH OT UX I'PAJTYCHON MEpBHI.
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JByrpanssiii yros. CBOHCTBO
JIMHEWHBIX YIJIOB ABYTPAHHOIO YIJIA.
[lepnieHIMKYJIIPHBIE TTIOCKOCTH.
CBolicTBa B3aMMHO NEPIIEHUK YIS PHBIX
mtockocten. [Ipusnak
NEPIEHIUKYIIIPHOCTH ITIOCKOCTEM;
T€0-peMa O MPSIMOU MEPECEUCHUS JBYX
IJIOCKOCTEN MEPIEHNKYIIIPHBIX
TPEThEN ILIOCKOCTH.

[IpAMOYTOJIBHBIN MTapajuIeIICINIIE;
KyO; U3MepeHHsI, CBONCTBA
PSAMOYTOJIBHOTO MTapaJuleNIeUNeNa.
Teopema 0 quaroHanav NpPsIMOYrOJIbHOTO
NapaJyIesICAIIe A U CIEICTBUE U3 HEE.
CtepeoMeTpruUYeCcKre U TPUKIIAIHBIC
3aJ1a4M, CBSI3aHHBIE CO B3AaUMHBIM
pPacroJIOKEHUEM MPSMBIX U INTIOCKOCTH.
[ToBTOpEHUE: CKPELINBAIOIINECS
psIMbIE, MTapajlIeIIbHbIE ITIOCKOCTU

B CTaH/IAPTHBIX MHOTOI'DAHHUKAX.
[Tapa napajuteNbHBIX TIOCKOCTEN

Ha CKPEIIMBAIOLIIUXCS IPAMBIX,
paccTOsHUE MEXTY
CKPEIIHMBAIOLIIUMUCS MPSAMBIMU

B ITPOCTBIX CUTYAIUSX.

OnyckaHue neprneHIuKyIspos,

DopMyIIHPOBATh ONPEACICHUE B3AUMHO
MEPIECHANKYJISIPHBIX TIJIOCKOCTEN.
Jloka3bIBaTh TEOPEMY O MTPU3HAKE
NEePHEHUKYIIIPHOCTU JIBYX
IJIOCKOCTEM.

DopMyIIHPOBaTh CIIEACTBUE

(M3 mpU3HAKa) O MEPHEHAUKYISIPHOCTH
IIJIOCKOCTH, KOTOPAsi NEPHEHAUKYIIIPHA
MPSIMOM, IO KOTOPOM MEPECEKAIOTCS IBE
IJIOCKOCTH, 3TU TUIOCKOCTSIM.
Jloka3pIBaTh YTBEPKICHUA O €T0
CBOWCTBAX; TEOPEMY U CIEACTBUE

13 HEE 0 AUaroHajsX MPsIMOYrOJIbHOIO
napajuieJenuIea.

Pematp crepeomerpuueckue 3aaauu,
CBSI3aHHBIE C IEPIEHIUKYISIPHOCTD
MNPSIMBIX U TUIOCKOCTEH, HCTIOJB3YsI
IUTAHUMETpUYECKHE (PaKThl U METO/IBI.
[IpoBOANTH TOTUYECKU KOPPEKTHBIE
JIOKa3aTeIbHbIE PACCYKICHUS TTPU
pEUIEHNH FT'eOMETPUYECKHX 3a/1a4,
CBSI3aHHBIX C NEPIECHANKYISIPHOCTHIO
IJIOCKOCTEM.

AHanM3upoBaTh U MOAECIUPOBATH

Ha SI3bIKE TEOMETPUU pEAJIbHBIE
CUTYyalluu, CBSI3aHHbIC
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BBIYHCIICHUE PACCTOSAHUN OT TOYKHU
JIO TOYKH; TIPSMOM; TIIIOCKOCTH.
Brruncnenue pacCTOsTHUM MEXTY
CKPEIIMBAIOIIMMUCS MPSIMBIMU

C TIOMOUIBIO MEPIIEHAUKYIISIPHON
IJIOCKOCTH.

TpéxrpaHHbIi yroy, HEpaBEHCTBA
JUIs1 TPEXTPAHHBIX YIJIOB.

Teopema ITudaropa, TeopeMsl
KOCHUHYCOB U CUHYCOB

JUIs1 TPEXTPAHHOTO yIJia. DJIEMEHTHI
cheprudecKkoi reOMeTpHu:
reo/Ie3NYECKHE JINHUU Ha 3eMIIe

C TIEPIICHIUKYISIPHOCTHIO TIPSIMBIX U
IJIOCKOCTEM.

HccnenoBatk MoCTpOSHHBIE MOJIEIH,
B TOM YHCJIE ¥ C UCTIOJIb30BaHUEM
amnmnapara anreopsl.

Pemate npuknagHbie 3a1a4mu,
CBSI3aHHBIC C HAXOXJICHUEM
T€OMETPUICCKUX BEITMUYUH

MHororpaHHuku

Cucremaruzanus 3HaHUM:
MHOrorpaHHuK 1 €ro 3J1€MEHTHI.
[Tupamuna. Buasl nupamu.
[IpaBunbHas nupamMuaa.
[Tpusma. [Ipsimast u HaKJIOHHAs
npu3Mbl. [IpaBunbHas npusma.
[IpstmMoli mapasuienienunes,

IPsIMOYTOJIbHBIN Mapajuiesienue, Kyo.

Berlykibie MHOTOIpaHHUKHU. Teopema
Oinepa. [IpaBruiibHBIE U
NOJIYPABUIIbHBIE MHOTOI'PaHHUKHU

Paboratb ¢ yaeOHUKOM: 3a71aBaTh
BOIIPOCHI, Je]aTh 3aMe4YaHusl,
KOMMEHTapHH.

AHaQJIM3UPOBATh PENICHUE 3a/1aUH.
PucoBaTh BBIITYKIIbIE MHOTOTPaHHUKHU
C 33JIaHHBIMHU CBOMCTBAMMU;
BOCCTaHaBJIMBATh OOIIUNA BU]T
BBIITYKJIOTO MHOTOTPAHHHKA T10 ABYM
€ro MPOCKIIUSIM.

Jloka3pIBaTh CBOMCTBA BBIMYKJIOTO
MHOT'OTpaHHUKA.

PucoBath BBINYKJIbIE MHOTOTPAaHHUKHU
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C Pa3HOM DUIEPOBON XapaAKTEPUCTUKOM;
MCCIIEA0BATh BO3MOKHOCTH NOJTY4EHUS
pe3ysbTaTa pyu BApbUPOBAHUU JAHHBIX.
Jloka3pIBaTh CBOMCTBA NPAaBUIIBHBIX
MHOTOrpaHHUKOB. IT1aHnpoBaTh
NOCTPOEHUE MPABUIIbHBIX
MHOT'OTPAaHHUKOB Ha MTOBEPXHOCTAX
JIPYTUX MPABUIIbHBIX MHOTOIPAHHUKOB

BekTops! B mpocTpaHCTBE

12

[lonsiTHE BEKTOpA HA IJIOCKOCTH

U B IIPOCTPAHCTBE.

CyMMma 1 pa3HOCTb BEKTOPOB, IPABUIIO
napasJienenuneaa, YMHOKEHUE BEKTOpa
Ha YHCJIO, PA3JIOKECHUE BEKTOpa

1o 0a3ucy TpEX BEKTOPOB, HE JICHKAIIIHX
B OHOW IUIOCKOCTH.

CkansipHoe NMpou3BeJCHUE,
BBIYHCIICHUE YIJIa MEXIY BEKTOpaMHU

B IIPOCTPAHCTBE.

IIpocrenume 3ana4u ¢ BEKTOpaMu

AKTyau3upoBatTh (GakThl U METOJIbI
IJIAHUMETPUH, PEIICBAaHTHBIC TEME,
MPOBOJAUTH AHAJIOTHH.

OnepupoBaTh MOHATUSIMU: BEKTOP

Ha IUIOCKOCTHU U B IPOCTPAHCTBE;
KOMIIJIaHapHbIe BEKTOPHI. [IpuBOAUTH
IpUMEPBI (PU3HIECKUX BEKTOPHBIX
BEJIUYMH.

OcBauBath IMpaBujia BHIMOJIHEHUS
JICUCTBUM CJII0KCHUS U BHIYUTAHUS
BEKTOPOB, YMHOXKEHUSI BEKTOPA

Ha YHCJIO.

Jloka3pIBaTh MpU3HAK KOMIIJIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3pIBaTh TEOPEMY O PA3IIOKECHUU
JH000r0 BEKTOPA MO TPEM TaHHBIM
HEKOMIUTAaHAPHBIM BEKTOpaM
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[ToBTOpEHUE, 00001IEHNE
U CUCTEMATU3AIMS 3HAHUKN

O06o6m1aroniee NOBTOPEHUE MOHATHIA
U METOJIOB Kypca r€OMETPUHU

10 xJracca, cuctemMaTu3anys 3HaHU.
HcTopus pa3BUTHSI CTEPEOMETPUU KaK
HAyKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTHUIM

Pemars crepeomerpuueckue 3anadn
Ha JJOKa3aTeNbCTBO MAaTEMaTHYECKUX
OTHOILICHU, HAX0XKACHUE
TEOMETPUYECKUX BEJIMYMH (JJTHH,
YTJI0B, TUIOMIA N, OOBEMOB).
Hcrnonp30BaTs npu peieHnun
CTEPEOMETPUUECKHUX 3a]1a4
IUTAHUMETpUYECKHE (PaKThl U METOIBI.
[IpoBOANTH TOTUYECKH KOPPEKTHBIE
JIOKa3aTEIbHBIE PACCYKICHUS

MIPU PEIICHUHU CTEPEOMETPUUECKUX U
MJIAHUMETPUYECKUX 3a7a4.
CpaBHHMBATh U aHAIU3UPOBATH
peallbHbIE CUTYAIlUU U BBIABIISITh
BO3MOYKHOCTbH €€ MOJCIUPOBAHMUS HA
A3bIKE TEOMETPUHU.

MopaenupoBath peaqbHYIO CUTYaIUIO
Ha S3bIKE TEOMETPUHU U UCCIIEIOBAThH
MIOCTPOEHHBIE MOJENH, B TOM YHUCJIE U
C UCIOJIb30BaHUEM arlrapara anreOphi.
Hcnons30BaTh KOMIBIOTEPHBIE
MporpamMMBbl IIPU PEIICHUH 3a]1ay.
[lomy4aTp npeacTaBiIeHUE O TEOMETPUU
KAaK O pa3BUBAIOLLIEHCS HAYKE,
UCCIEAYIOIIEN OKPYKAOIIUN MUD,
CBSI3aHHOU C peaIbHBIMU OObEKTaMH,
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MMOMOTAIONIEN PEIUTh PeaTbHbIC
YKU3HEHHBIE CUTYallu O POJIU
CTEpPEOMETPUU B Pa3BUTUHU
COBPEMEHHBIX UHXKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHHM.
CpaBHUBATh U aHAJIU3UPOBATH
YTBEPKJICHUS C LIEJIbIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUH.

Hccnenosathb IMOCTPOCHHBIC MOACIIN.

Hcnonws3oBaTh 1 pOBEIE peCypCh

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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11 KJIACC
HasBanue KonuuaectBo OcHOBHBIE BUJIBI IESITEILHOCTH
OcHOBHOE coziepKaHHe
paszzena (TeMbl) Kypca 4acoB y4anmxcs
AHaTUTHYCCKAs TEOMETPHS 15 [ToBTOpEHME: KOOPAMHATHI BEKTOpa AxTyanu3upoBaTh (HaKThl 1 METOJIBI

Ha IJIOCKOCTH U B IIPOCTPAHCTBE,
CKAJIIPHOE MTPOU3BEAECHUE BEKTOPOB,
BBIYMCIICHUE YIJla MEXKY BEKTOPaMHU
B IIPOCTPAHCTBE. Y paBHEHUE NIPSIMOH,
MIPOXOAALIEN Yepe3 ABE TOUKHU.
YpaBHEHHE NIIIOCKOCTH, HOPMaJlb,
YPAaBHEHHE IUNIOCKOCTH B OTPE3KAX.
BekropHoe npoussenenue. JInneHbie
HEPABEHCTBA, JUHEUHOE
MIPOrPaMMHUPOBAHUE.

AHaAIMTUYECKUE METOJIbI pacuéra
yrJjia MEXIY IPSMBIMU U TJIOCKOCTSIMHU
B MHOrorpanHukax. ®opmyna
PAcCTOSHUS OT TOYKHU JI0 TIJIOCKOCTH
B KOOpIMHATAaX.

HaxoxneHnne pacCTossHUN OT TOUKH
710 IJIOCKOCTHU B KyO€ U IPaBUIIbHOM
MUPAMUIE

TJIAHUMETPUH, PEJICBAaHTHBIC TEME,
MPOBOJAUTH AHAJIOTHM.

CBOAUTH NCUCTBUS C BEKTOPAMHU

K aHAJIOTUYHBIM JICUCTBUSAM C UX
KOOPAWHATAMHU.

BcnomMHUTE onpenenenue CKaspHOro
YMHOKEHUS U €T0 CBOMCTBA.
Bbryuciisite ¢ mOMOIIBIO CKaJISIPHOTO
YMHOXEHHUS JNIMHBI BEKTOPOB, YTJIbI
MEXy HUIMHU, YCTAaHABJINBATh
MEPIEHAUKYJIAPHOCTh BEKTOPOB.
BriBoAUTE ypaBHEHUE MIIOCKOCTH U
(dhopmMyITy pacCTOSIHUSI OT TOUKHU

JIO TIJTOCKOCTH.

Pemars 3agaun, coueras
KOOPAWHATHBIN U BEKTOPHBIA METO/BI.
[IpoBOIUTH TOTHYECKH KOPPEKTHBIE
JIOKA3aTEJIbHBIE PACCYXKICHUS

MIPU PEIIEHUU TE€OMETPUUECKHX 3a]1a4
HAa IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT'O METO/1a.
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AHanmM3upoBaTh U MOJICIIMPOBATH
Ha S13bIKE T€OMETPUHU peabHbIC
CUTYyalluH, CBSI3aHHbIE BEKTOpaMU U
KOOpJAMHATaMU.

HccnenoBarb MOCTPOEHHBIE MOJIENH,
B TOM YHCJIE U C UCTIOJIb30BAaHUEM
anmnapara anreOphl.

Hcnonp30BaTh KOMIBIOTEPHBIE
IPOrpPaMMBI.

3HAKOMUTBHCA C UCTOPUEH Pa3BUTHS
MaTeMaTUKU

[ToBTOpEHUE, 00001IEHNE
U CUCTEMATHU3aIUS 3HAHUU

15

CedeHnst MHOIOTPaHHUKOB:
CTaHJAPTHBIE MHOTOI'PAHHUKH, METO/
CJIEI0B, CTAHIAPTHBIE IIJIOCKOCTH,
repecedyeHus NPAMBIX U IIIOCKOCTEH.
[lapanenbHble NPAMBIE U TUIOCKOCTH:
IapajuIesIbHbIE CEYEHHUs], PACUET
OTHOLICHUM, YTJIBI MEXIY
CKPEIMBAKOLIIUMUCS IPSMBIMHU.
IlepnieHAMKYJIApHBIE IPSIMBIE U
IUIOCKOCTH: CTaHJAPTHBIE TIapbl
MIEPIEHANKYJIIPHBIX INIOCKOCTEN U
MIPSAMBIX, CAMMETPUH
MHOT'OI'PAaHHUKOB, TEOpEMa O TPEX
MEPIEHANKYJIAPAX, BBIYUCICHUS JINH

Ctpouts ceueHusl.

Pemate crepeomeTpudeckue 3agauu
Ha JI0Ka3aTeIbCTBO MaTeMaTUYECKUX
OTHOILICHUI, HAX0XKICHUE
reOMETPUUYECKUX BEJIMYUH (JIJIH,
VIJI0B, TUIONIAIeH, 0OBEMOB).
Hcnonb3oBaTh npu pelieHuu
CTEPEOMETPUUECKUX 3a]1a4
IJIaHUMETpUYeCcKre (DaKThl K1 METO/IBI.
[IpoBOIUTH JTOTUUECKH KOPPEKTHBIE
JI0OKA3aTEJIbHBIE PACCYXKICHUS

MIPY PEIICHUU CTEPEOMETPUUYECKUX
3ajad.

CpaBHUBATh U aHATIM3UPOBATH
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B MHOTOT'PaHHHKAX.
[loBTOpeHnue: momanu
MHOT'OYT'OJIbHUKOB, ()OPM YITBI

JUTSL TUIOMAeH, COOOpaKeHUsI
OJTO0HSI.

[Inomanu ceueHnii MHOrOrPaHHUKOB:
TJIOIIAIU TTIOBEPXHOCTEH, pa3pe3anust
Ha 4acTH, COOOpakeHUs Mo00us

peanbHbIE CUTYallu! U BBIABIISITH
BO3MOXHOCTb €€ MOJEIUPOBAHUS

Ha A3BIKE TEOMETPUH.

MopnenupoBarh peaJIbHYIO CUTYaLUIO
Ha A3BIKE TEOMETPUM U UCCIEN0BATh
ITIOCTPOECHHBIE MOJIENIN, B TOM YHUCIIE U
C MCIIOJIb30BAHUEM aIllapara anareopsl.
Hcnonp30BaTh KOMIIBIOTEPHBIE
IPOrpaMMBbI IIPH PELICHUH 3a7a4

O0BEM MHOTOTpaHHUKA

17

O06bEM Tena. O0bEM MPSIMOYTOJIBHOTO
napasnienenuneaa. 3agauu

00 ynBOoeHUU Ky0a, 0 KBajipaType
Ky0a; O TPHUCEKLIUH yTJIa.
CtepeoMmeTpruUueCcKUE 3a1auH,
CBSI3aHHBIC C 00BEMOM
MPSIMOYTOJIBHOTO Mapajuieienunea.
[TpuknanHble 3a1a4u, CBSI3aHHBIC

C BbIUUCIIEHUEM 00BEMA
IPSAMOYTOJIBHOTO MapajuiesIenUunea.
O0BEM NpAMON TPU3MBI.
CrepeomeTpruyecKue 3a/1auu,
CBSI3aHHBIE C BEIYUCIIEHUEM O0BEMOB
npssMon npusmel. [Ipuknannasie
3aJ1a4M, CBI3aHHBIC C 00BEMOM
MPSAMOM MTPU3MBI.

CB0OOAHO ONEpUpPOBATH NOHATUAMM:
00BEM Tena, 00bEM NMPAMOYTOJIBHOTO
napajijiesienure ia.

@opMyIMpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

JlokazbiBaTh TeOpeMy 00 00BEME
MPSIMOYTOJILHOT O NapaJIIeNIeNHIENa,
CJICACTBHUS U3 HEE.

Pa3pe3aTe MHOrOrpaHHUKH,
HepeKyIaibIBaTh YacTH.

Pemars crepeomeTpuueckue 3aaau,
CBSI3aHHBIE C BBIUMCICHUEM 00BbEMa
MPSMOYTOJIBHOIO Napaieenuneaa,
MIPU3MBI.

CpaBHUBATh U AHATTU3UPOBATH
YTBEPKIEHUS C LEIbIO BBISBICHUS
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Brruucnenue o0bEMOB TEI

C IMOMOIIBIO OINPENEIEHHOT O
uHTerpanga. O0bEM HAKIOHHOM
MPU3MBI, TUPAMU/IBI.

dopmyna 00bEMa MUPAMU/TBI.
OTtHormieHne 00bEMOB TTUPAMUT

C OOIIIUM YTJIOM.
CrepeomeTpruecKue 3a1auu,
CBSI3aHHBIC ¢ 00bEMaMHU HAKJIOHHOMN
MIPU3MBI, MTUPAMUJIBIL.

[IpukiagHble 3a1a41 110 TEME
«OO0BEMEI TEII», CBA3aHHEBIE C 00BEMOM
HaKJIOHHOMW MPHU3MBI, TUPAMUJIBI.
[Ipumenenue 00EMOB. Brruncienue
pacCTOsHUS A0 TJIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHanM3upoBaTh U MOJIETTUPOBATH

Ha SI3bIKE TEOMETPUU peasbHbIC
CUTYaIlUH, CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJILHOTO TIapaIeIIeHIe A,
PU3MBI, TUPAMU/IBI.

HccnenoBarb mOCTPOCHHBIE MOJIENH,
B TOM YHCJIE U C UCTOJIb30BaHUEM
anmapaTta anreOpbl.

BrIBOANTE OCHOBHYIO HHTETPAITHLHYIO
dbopMyTy TSl BBIYUCICHUS 00BEMOB
TeJ.

Jloka3bIBaTh TeOpeMy 00 00bEME
HAKJIOHHOW MPU3MBI Ha TIPUMEPE
TPEYTrOJIbHON MTPU3MBI U

JUTSI TIPOW3BOJIBHON TTPU3MBI.
Jloka3eiBaTh TEOpEMY: 00 00bEME
nupamMuibl, GOpMyITHPOBATH CIEICTBUS
U3 Hee: 00bEM YCeUEHHON MUPAMUIBI.
BoiBoauTs hopMyity /ISl BBIYUCICHUS
00BEMOB YCEUEHHOU MUPAMUIBI

Tena Bpaienus

24

[unuaapruYecKas MoBEpXHOCTb,
00pa3yromye MUINHIPUIECKON
MTOBEPXHOCTH.

CB0OOOZIHO OIEepUpPOBAaTh NOHATHIMU:
WIMHPUYECKask TOBEPXHOCTD,
nuiuHap. M3ydyaTts crnocoOsl
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Humuuap. [psmoit kpyrosou
uuiuHap. [hnomaas moBepXxHOCTH
HUAJIMH]IPA.

Konunueckas noBepxHOCTb,
o0pa3yronme KOHUIECKOM
noBepxHocTh. Konyc. Ceuenue konyca
IJIOCKOCTBIO, MapauIeIbHON
IIJIOCKOCTU OCHOBAHUS. Y CEYEHHBIN
koHyc. M300pakeHrne KOHYCOB U
YCEUEHHBIX KOHYCOB.

[Inomaas OOKOBOM MOBEPXHOCTH U
ITOJIHOW TIOBEPXHOCTU KOHYCA.
CrepeomeTpryecKue 3a1a9u

Ha JI0Ka3aTeJIbCTBO U BBIYUCIIEHUE,
MOCTPOCHUEM CEUEHHU M LIUIUHJPA,
KOHYCa.

[Ipuknanuele 3a1a4u, CBSI3aHHBIC

C UUJIMHIPOM.

Cdepa u miap.

[lepeceuenue cdeps! u mapa

¢ ockocThio. Kacanue mapa u
cdepsl I0CKOCThI0. By n
n300pakeHue mapa.

VYpaBuenue chepsl. [Inomans chepst u
e€ yacrei.

CummeTtpust cepsl u mapa.

MOJTYYECHUS [UJIUHIPUYECKON
MMOBEPXHOCTH, [IUIIUH]IPA.
N300paxkaTh MUIUHAP U €ro CEUCHUS
IIOCKOCTBIO.

CB0O0OOTHO OTIEPUPOBATH TOHATHIMU
KOHMYECKasl MOBEPXHOCTh, KOHYC,
yCceu€HHBIN KoHYyC. M3ydaTh criocoObl
NOJIYYEHUSI KOHUYECKON ITOBEPXHOCTH,
KOHYCa.

N300paxkaTh KOHYC U €ro CeueHus
TTIOCKOCTBIO, TPOXOSAIIEH YEPE3 OCh,
Y IUIOCKOCTBIO, TEPIICHANK YIS PHOU

K OCH.

BriBoauTh (hOpMyIIbI SISl BBIYUCICHUS
OOKOBOU U TIOJTHOM MOBEPXHOCTEH Tel
BpaiieHus. Pemars
CTEPEOMETPUYECKUE 33/1a4U, CBSI3aHHBIE
C TEJIaMU BpalIEHUs, HAX0XKICHUEM
[LIOIA A OOKOBOM U MOJHOU
NOBEPXHOCTH, IOCTPOECHUEM CEUECHUIA.
Hcrnonbp30BaTh MpU PELICHUH 33124
TJIAHUMETPUYECKHE (GaKThl M1 METOIBI.
CpaBHUBATh U aHAM3UPOBATH
YTBEPKJICHUS C LIEJbIO BBISIBICHUSA
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUU.
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Crepeomerprueckue 3a1aun

Ha JI0Ka3aTeJIbCTBO U BHIYUCIICHUE,
CBSI3aHHBIC CO CPEepoi U IIapom,
MMOCTPOCHUEM UX CEYECHUH
MIJIOCKOCTBIO.

[Tpuknanuble 3a1a4u, CBSI3aHHBIC
co cepoii u mapom.

[ToBTOpEHUE: OKPYKHOCTH

Ha TUIOCKOCTH, BBIYUCIICHUS

B OKPY>KHOCTH, CTaHJIaPTHBIC
noaoous.

Paznuunbie KOMOMHALIMY TE
BpaIeHUs U MHOTOI'PAaHHUKOB.
3agaun no Teme «Tena 1 MOBEPXHOCTH
BpaIlCHUS»

AHaM3upOBaTh U MOJICTIUPOBATH

Ha S3bIKE TEOMETPUU PEATbHBIC
CUTYalluH, CBSI3aHHbIE C KOHYCOM

Y UWIAHIPOM.

HccnenoBaTh MOCTPOEHHBIE MOJIEIIH,

B TOM YHCJIE U C UCTIOIb30BAHUEM
anmnapara anreopbl

AKTyanu3upoBaTh (haKThl U METOJIbI
IUTAHUMETPUH, PEJIEBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHUU.

CB00OIHO OIEepUpPOBaTh NOHATHIMU:
cdepa u map, LEHTP, paanycC, TUAMETP
cdepsl U mapa.

HccnenoBaTh B3aMMHOE PACIIONOKEHUE
chephl B TUIOCKOCTH.

DopmMynHpPOBaATh ONPEACICHUE
KacaTeJIbHOM IIOCKOCTH K cdepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
pU3HAKE KacaTeJIbHOM MJIOCKOCTH.
BoiBoauTs hopMyity Juist BBIYUCICHUS
ioniaau cepsl uepes paanyc chepsl.
Pemiats ctepeoMeTpuyeckue 3a1auu,
CBsI3aHHBIE CO cepoil u mapom,
HaxO0XJICHUEM ILIomaau cepsl u eé
4acTel, MOCTPOEHUEM CEUEHHI cepbl
U mapa.
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AHanmM3upoBaTh U MOJICIIMPOBATH

Ha S13bIKE T€OMETPUHU peabHbIC
CUTYalLllH, CBSI3aHHBIE C IIAPOM U
cepoil.

PemaTe mpocTeie 3a1a4u, B KOTOPBIX
burypupyroT KOMOUHAIIUU Tel
BpallCHUsI U MHOTOI'PaHHUKOB.
Hcnonbs30BaTh pH peLICHUH 33124,
CBSI3aHHBIX CO c(hepoil u mapom,
TUTAHUMETpHUecKrue (DakThl 1 METO/BI.
PemaTe cTepeomeTpuuecKkue 3a1auu,
CBSI3aHHBIE C TEJIaMH BPAILCHUS,
ITIOCTPOCHUEM CEYEHUM TEJl BpAallCHNUs,
C KOMOWHAIMSMU TeJl BpaLCHUS U
MHOT'OI'PaHHHKOB.

[IpoBOAUTE JTOrMYECKN KOPPEKTHBIE
J0Ka3aTeJIbHbIE PACCYKICHUS

IIPU PELICHUHU T€OMETPUYECKUX 3a/a4,
CBSA3aHHBIX C MEPHEHAUKYIIPHOCTHIO
IIJIOCKOCTEM.

AHaM3UpoBaTh U MOJEIUPOBAThH Ha
A3BIKE T€OMETPHUH peajibHbIE CUTYalUH,
CBSI3aHHBIE C MHOTOI'PAaHHUKAMU.
HccnenoBaTe NOCTpOCHHBIE MOJENH,
B TOM YKCJIE U C UCTIOJIb30BaHUEM
amnmapara anreopsl
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[TImomagy moBepxXHOCTH
1 00bEMBI KPYTJIBIX TEJ

O6BeM nmunHapa. Teopema

00 00BbEME MPSMOro HWIHHAPA.
[Tnomanu 60KOBOM M MOJTHOM
MOBEPXHOCTH IMIJIMH]IPA.

Beraucnenne 0o05EMOB TeI

C MIOMOIIBIO ONPEAEIEHHOTO
uHTerpayia. O0bEM KOHYcCA.

[Tnouagm GOKOBOIT M OJTHONU
MOBEPXHOCTU KOHYCA.
CrepeomMeTpryecKue 3a/1auu,
CBSI3aHHBIC C BBEIYHCICHUEM 00HEMOB
LHUAJIMH]Ipa, KOHYCa.

[Tpuknanueie 3anauu no Teme «O0bEMBI
Y IUIOLIAJIM TIOBEPXHOCTEN TEIL.
OO0BEM 11apa U MapoBOro CEKTOpa.
Teopema 06 00wEMe mapa. [Tnomans
cdepnl.

CrepeomeTpruecKkue 3aj1auu,
CBSI3aHHBIE C BEIYUCIIEHHEM 00BEMOB
1apa, apoBOro CerMeHTa, MapoBOro
CeKTopa.

[IpukiagHble 3a1a41 110 TEME
«OOBEMEI TEII», CBI3aHHEIC

¢ 00BEMOM 111apa U MIOIIAJIbIO CPEPHI.
COOTHOIIICHUST MEXK]Ty TUIOIIASIMHU
MMOBEPXHOCTEH U 00bEMaMHU MOTOOHBIX

CB0OOOZIHO OIEepUpPOBAaTh NOHATHIMU:
00BEM Tena, MIoWAAb TOBEPXHOCTH.
DopMyIMPOBaTh OCHOBHBIE CBOKMCTBA
00BEMOB.

JlokazbIBaTh TeOpeMbI: 00 00bEME
MUIMHAPA; 00 00bEME KOHYCA.
BoiBoauTh (hOpMyItbl sl BBIYUCTIEHUS
00béMa yceu€HHOI0 KOHYca.
HccnenoBaTh NOCTPOEHHBIE MOJEIIH,

B TOM YHCJIE U C UCIOJIb30BAaHUEM
anmnapara anreOpbl.

3HaTh BO3MOKHOCTHU PELICHUS 3a7a4
Ha IMOCTPOCHHE LIUPKYJIEM U JTMHEUKOM,
0 KJIACCUYECKHUX HEPa3peIInMbIX
3a/1avax.

CB0O0OOTHO OTIEPUPOBATH TOHATHIMU
IapOBOM CETMEHT, IAPOBOM CIIOM,
IapOBOM CEKTOP, OCHOBAHHUE U BHICOTA
CErMEHTa, OCHOBAaHUE U BBICOTA
1apOBOTO CJIOS.

BoiBoauTh (hopMyIbl 151 HAXOXKICHUS
00BEMOB IIAPOBOI0 CETMEHTA,
IapOBOT'0 CEKTOPA, IIIOIMAIN C(hEepHI.
Jloka3biBaTh TEOpEMY 00 00BEME MIapa.
PeaTe cTepeomeTpuueckue 3a1auu,
CBsI3aHHBIC C 00BEMOM II1apa, apoOBOTO
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Tell.

[TogoOHbIE Tea B IPOCTPAHCTRE.
N3menenne o0bEMa mpu 1mogo0um.
CtepeomeTpruUuecKUe 3a/1auH,
CBSI3aHHBIC C BBIYHMCICHUEM 00HEMOB
TEJ U TTONIAJIEN TTOBEPXHOCTEMN

CerMEHTa, IIAapPOBOT0 CEKTOPA,
IJI0IAIbI0 C(hEephI.

CpaBHUBATh M AaHATU3UPOBATH
YTBEPKJEHUS C 1IEIIbIO BBISIBIICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHHM.
AHanM3upoBaTh U MOACIUPOBATH

Ha SI3bIKE TEOMETPHH PEaTbHBIC
CHUTYaIlH, CBsI3aHHBIC C 00BEMOM
mapa, ImapoBOTO CETMEHTA, IMapOBOT0O
CETMEHTAa, IUIOMA L0 Cephl.
CB00OIHO OIEepUpPOBaTh MOHITHEM:
MOT00HBIC TEJa B MPOCTPAHCTBE.
Boraucisite 00bEMBI TEI C TOMOIIBIO
ONpeaeIEHHOr0 MHTErpaa.

Pemats cTepeomerpuueckue 3a1a4m,
CBSI3aHHBIC C COOTHOIICHUSIMU MEXTY
TUTOIASIMU TTIOBEPXHOCTEH U
00BéMaMU TTOJOOHBIX TEI.
[TpoBOANUTH TOTUYECKH KOPPEKTHEIC
JI0Ka3aTeNbHbIC PacCyKICHUS

TIPY pEIICHUN T€OMETPHUECKHUX 3a/1a4,
CBSI3aHHBIX C BBIYUCIICHHUEM 00BEMOB
TEJI C TOMOILBIO ONPEAETIEHHOTO
WHTErpaja, HaX 0K ICHHEM
COOTHOIIICHUSI MEXTY TUIOIIAISIMH
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MOBEPXHOCTEN U 00bEMaMU MOJJOOHBIX
TeJ.

AHaM3UpoBaTh U MOJEIUPOBATh

Ha A3bIKE€ TEOMETPUU PEATbHBIC
CUTYalllH, CBSI3aHHBIE C 00bEMAMU U
MMOBEPXHOCTSIMU TEI,

Ha JI0Ka3aTeJIbCTBO U HAa HAXOXKICHUE
reOMETPUYECKUX BEIUUHUH

JIBr>xkeHUs

JIBM>KEHUS TPOCTPAHCTBA.
OtoOpakenus. J[BmkeHUS U
paBeHCTBO ¢uryp. Ob1me cBoicTBa
IBIKEHUM. BUnpl 1BM>KEHUI:
MapajuieNIbHbIN MEPEHOC, IEHTpaIbHas
CUMMETpHSI, 3epKAJIbHAsi CHMMETPHS,
ITIOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanust momoous. [Ipsmas u
cepa Ditnepa.

['eomeTpuueckue 3agaun

Ha MPUMEHEHUE JBUKECHHUS

IIpuMeHATh NpaBHiIa BBITOJIHEHNUS
JNEUCTBUN CIIOKECHUS U BBIYUTAHUS
BEKTOPOB, YMHOXXEHHUsI BEKTOPA

Ha YUCJIIO IIPU PELICHUH 3aa4.
Haxonuts KOOpaMHATHI BEKTOPA

B JJaHHOM 0a3uce U CTPOUTh BEKTOP
10 €r0 KOOPANHATAM.

BcrioMHUTE onpenenieHue CKaiasipHoro
YMHOXXEHUS U €r0 CBOMCTBA.
BBIYUCIIATE C MOMOLIBIO CKAIIPHOTO
YMHOKE€HUS IJIMHBI BEKTOPOB, YIJIbI
MEK]ly HUMH, YCTaHABJINBATh
IIEPIEHANKYJIIPHOCTH BEKTOPOB.
AHaM3UpOBaTh U MOJEIUPOBATH

HAa SA3bIKE TE€OMETPUH PEAJIbHBIC
CUTYaIllH, CBSI3aHHbIE C PU3NUECKUMU
BEKTOPHBIMU BEIIMYMHAMH.
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Hcnonp30BaTh IpU peLlICHUH 3a/1a4,
CBSI3aHHBIX C BEKTOpaMHU

B IIPOCTPAHCTBE, INITAHUMETPUICCKHUE
(hakThl U METOJIBI.

CB0OOOTHO OTIEpUPOBATH TOHATHIMU
0TOOpaxeHUe MPOCTPAHCTBA Ha ceOs,
IBW)KCHHE TTPOCTPAHCTBA,;
[ICHTpaJIbHAs, OCEBAs U 3epKaIbHAsI
CUMMETPHH, TTApaIICIBHBIA TEPEHOC;
PaBEHCTBO U Moj00ue GUryp.
Jloka3bIBaTh YTBEPXKICHUS O TOM, YTO
HEHTpaIbHasl, OCeBas M 3epKaJbHAs
CUMMETPHH, TAPALIETBHBIN IEPEHOC
SIBIISTFOTCSL IBMOKCHHUSIMH. BBITONHATH
npeoOpa3oBaHus MO00US.
OnepupoBaTh NOHITHIMU: TIpAMast U
cdhepa Ditnepa.

Pemare reomMmerprueckue 3agaun

C MCIIOJIb30BAHUEM JIBUKCHHIM.
Hcnonbp30BaTh IpU peIICHUH 3a/1a4
JBYKCHHSI IIPOCTPAHCTBA U UX
CBOMCTBA

[ToBTOpEHUE, 00001IEHNE
U CUCTEMATU3aIUs 3HAHUU

17

O6o0u1aroniee NOBTOPEHUE MOHATHI U
METOJ/IOB Kypca T€OMETPUHU
10-11 kmaccoB, cucTemMaTu3anus

Pemate crepeomeTpudeckue 3agauu
Ha JI0Ka3aTeIbCTBO MaTEMaTHYECKUX
OTHOIIICHUI, HAXOXKICHUE
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3HAHUU.

Hcrtopus pa3BuTHs CTEPEOMETPUM KaK
HAyKU U €€ pOjIb B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

F€OMETPUUECKUX BEJIMYUH (JJIVH,
YIJIOB, IUIONIA/IeH, 00BEMOB).
Hcnonp30BaTe npu pelieHnn
CTEPEOMETPUUECKHUX 3a]1a4
MJIAaHUMETPpUIECKUe (haKThl

Y METO/IBI.

[IpoBOAUTE JTOTMYECKU KOPPEKTHBIE
NIOKa3aTeNbHbIE PACCYKICHUS

IIPU PELICHUH CTEPEOMETPUUECKUX
Y IJTAHUMETPUYECKHUX 3a]1a4.
CpaBHUBATh U aHATU3UPOBATH
peabHbIE CUTYyalluu U BBISBIISITh
BO3MOXXHOCTb €€ MOJEIUPOBAHUS

Ha A3bIKE€ TEOMETPHH.
MogennpoBath peaqbHYIO CUTYaIUIO
Ha A3bIKE€ TEOMETPUH U UCCIIEIOBATH
IIOCTPOEHHBIE MOJIEH, B TOM YHUCJIE
U C UCIOJIb30BAaHUEM arIapara
anreOpsl.

Hcnons30BaTh KOMIBIOTEPHBIE
IPOrpaMMBbI IIPU PELICHUH 3aa4.
[Tomydars npeacTaBiIeHUE O TEOMETPUN
KakK O pa3BUBAIONICHCS HAYKE,
HCCIEAYIOUIEN OKPYKAKOIIUNA MUD,
CBSI3aHHOM C pealbHBIMU OOBEKTaAMH,
MIOMOTAOUIEN PEMIUTh PealbHbIE
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KU3HEHHBIE CUTYAIUU O POJIH
CTEPEOMETPHUH B PA3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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OEJIEPAJIBHAS PABOYAS IIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA»

INOACHUTEJIBHASA 3AIINCKA

VYueOHblii kKypc «BeposSTHOCTh M CTATUCTUKA» YIIIYOJIEHHOTO YPOBHSI SIBISICTCS
IPOJOJKEHUEM M Pa3BUTHEM OJHOMMEHHOIO Y4eOHOro Kypca YriyOJ€HHOro ypOBHS
HAa YypOBHE CpelHero ooOmero ooOpa3oBaHus. Y4eOHBIM Kypc MpeaHa3HauYeH
U1st pOopMUPOBaHMS Y OOYYAIOMIMXCS CTATUCTUYECKON KYJIbTYpPhl U MOHMMAaHUSl POJIU
TEOPUU BEPOSATHOCTEH KaK MAaTeMaTH4YeCKOr0 MHCTPYMEHTA JJI M3YYEHHs CIydalHBIX
COOBITHI, BEJIMYMH U mporieccoB. [Ipu uzyueHun Kypca oboramjarorcs mpeacTaBICHUs
00y4aroumxcsi 0 METoAax UCCIEI0BaHUs U3MEHYHBOIO MUPA, PA3BUBAETCS MTOHUMaHUE
3HAYMMOCTH W OOIIHOCTHM MAaTEMaTUYECKUX METOJOB IO3HAHUSA KaK HEOThEMIIEMOMU
4aCTH COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

Conepkanue yueOHOro Kypca HalpaBJICHO Ha 3aKpEIJICHUE 3HAHUM, TTOTYy4EHHBIX
Ipy M3y4EHHWU Kypca Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, U HAa Pa3BUTHE
MPEACTABICHUNA O CIYyYalHBIX BEIMYMHAX U B3aMMOCBA3SX MEKIY HUMU Ha BaKHBIX
IIPUMEPAX, CIOKEThl KOTOPBIX MOYEPIHYTHI M3 OKpYXKarouero mupa. B pesynbrare
y oOyyarommmxcs JOJDKHO  copMHpoBaTbCsl  IpPEACTaBICHHE O  Haubosee
YIIOTPEOUTENIbHBIX U OOIIMX MAaTEMaTHYECKUX MOJENSIX, UCIOIb3yEMbIX JJIsl ONMUCAHUS
AHTPOMOMETPUYECKUX U AEMOTpapUUECKUX BEIUYMH, MOTPEIIHOCTEN B pa3IMuHbIE poaa
U3MEpPEHUAX, JUINTETbHOCTH  O€30TKa3HOM paboThl TEXHMYECKUX  YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SBJICHHUI U MPOLIECCOB B OOUIECTBE. Y UEOHBIN KypC SBISETCS
0a30M JI1  OCBOEHHS BEpPOSITHOCTHO-CTATUCTUYECKHUX METOJ0B, HEOOXOIUMBIX
CHEUAINCTaM HE TOJIBKO WHYKEHEPHBIX CHEUAJIBHOCTEH, HO TAK)K€ COLMAIBHBIX U
MICUXOJIOTUYECKUX, TMOCKOJIBbKY COBPEMEHHbBIE OOLIECTBEHHBbIC HAYKH B 3HAUUTEIbHON
Mepe MCIOJIb3YIOT anmnapar aHaiu3a OoNbIIKMX JaHHBIX. LleHTpanbHyo yacTh yueOHOTo
Kypca 3aHUMaeT OOCYXKJIEHHE 3aKOHa OOJIbIIMX uYuceNl — (yHIaMEHTAJIbHOTO 3aKOHa
IPUPOJIbI, UMEIOIIIET0 MATEMATUYECKYIO0 (POpMaTU3aLIUIO.

B cooTBeTcTBMM C YKa3aHHBIMU LIE€JISIMU B CTPYKType Y4eOHOro Kypca
«BeposTHOCT, M CTaTHUCTHKA» Ha YIIYOJEHHOM YPOBHE BBIJICTICHBI OCHOBHBIE
cogepxarenpHble JUHUU: «CiydaiiHble COOBITUA W BeposTHOCTU» U «CiyuaiiHbie
BEJIMYMHBI U 3aKOH OOJIBILIUX YHUCEID.

[ToMHMO OCHOBHBIX JIMHUHM B YU€OHBIM KYpC BKJIIOUEHBI 3JIEMEHTHI TEOpUU I'padoB
U TEOPUU MHOKECTB, HEOOXOUMBIE I MOJHOLIEHHOTO OCBOEHHUS MaTepuana JaHHOIO
y4e0HOT0 Kypca U CMEKHBIX MAaTEMaTHUYECKUX YU€OHBIX KypCOB.

Conepxxanne auHuM «CrydailHble COOBITHSI M BEPOSITHOCTH» CIYKUT OCHOBOMU
Ui GOPMHUPOBAHUS MPEJICTaBICHUW O paclpeiesieHUd BEpPOSITHOCTEH MEXIy
3HAQYEHUSIMH CIIyYaWHBIX BEIWYMH. BaXHyr0 4acTh B OTOH COAEPKATEIBHOU JMHUU
3aHUMAaeT U3yYeHUE reOMETPUYECKOr0 1 OMHOMHAILHOTO paclpeIeiCeHU U 3HAKOMCTBO
C X HEMPEePhIBHBIMU aHAJIOraMH — MOKa3aTeIbHbIM U HOPMAJIbHBIM paclpeeIeHUSIMU.

70



denepanbhast pabouas nporpamma | Matematuka. 10—11 kmaccsr (yriayOaEéHHbIN YPOBEHB)

Tembl, CBS3aHHbIE C  HEOPEPHIBHBIMU  CIYYallHBIMM  BEJIMYMHAMH |
pacrpeneneHUsIMU, aKUEHTUPYIOT BHUMaHUE O0YyJaroIMXCsl Ha ONMHMCAaHUU U U3Y4YEHUU
CIIyYailHBIX SIBJICHMM C TOMOIIbIO HENpephIBHBIX (YHKUIMNA. OCHOBHOE BHUMAaHHE
yIEJSETCs TOKa3aTeJIbHOMY M HOPMAJIbHOMY PACIIPEIEICHUSM.

B ydyeOHOM Kypce mpenycMaTpruBaeTCsi 03HAKOMUTEIbHOE U3YUYEHHE CBSI3U MEXKAY
CIIyYalHBIMM BEJIMYMHAMU W ONHCAHHE 3TOH CBS3M C MOMOIIBIO KO3 (ULIMEHTA
KOPPEJISALIUY U €ro BBIOOPOYHOr0 aHajora. DTH 3JEMEHTHI COICP)KaHUS Pa3BUBAIOT TEMY
«/lnarpamMmbl pacceMBaHUs», U3YYEHHYIO Ha YPOBHE OCHOBHOI'O 00IIero oopazoBaHus,
¥ BO MHOTOM OITMPAIOTCS Ha CBEACHUS U3 KYpCOB alareOpbl 1 T€OMETPHUH.

Emé oguH aneMeHT coaepaHus, KOTOPBIA Ipeajaraercss Ha O3HaAaKOMUTEIbHOM
YpPOBHE — TOCIEIOBATEIbHOCTh CIYYallHBIX HE3aBUCHUMBIX COOBITHUH, HACTYHAOUIUX
B eAuHUIly BpeMeHU. O3HaKOMIJIEHHE C PACIpelelIeHUEM BEPOSITHOCTEH KOJIMYECTBa
TaKUX COOBITUIM HOCUT Pa3BUBAIOIIUI XapakTep U SBISETCS aKTyaJlbHBIM JJI1 OYAyHIUX
aOUTYpHEHTOB,  NOCTYMAIOIIUX Ha  Yy4eOHbIE  CHEUUATbHOCTH,  CBSI3aHHBIC
C OOIIECTBEHHBIMH HAYKAMM, [ICUXOJIOTUEW U YIIPABICHHUEM.

Ha wusydenne yueGHOro kypca «BeposSTHOCTP M CTAaTUCTHKA» Ha YIIyOJIEHHOM
ypoBHe oTBonuTcs 68 yacos: B 10 kmacce — 34 ygaca (1 yac B Hepemo), B 11 kmacce —
34 qaca (1 gac B HemeO).

COJEPXXAHUE OBYUYEHUA
10 KVIACC

I'pad, cBs3ubiil rpad, mytu B rpade: nukibl U mnend. CTeneHb (BaJIEHTHOCTD)
BepmuHbL. ['padbl Ha iockocTu. JlepeBbs.

CnydaliHble SKCIIEpUMEHTHI (OMBITBI) M Ciy4dailHble COOBITHS. DJIEMEHTapHbIC
coObITUs (Mcx0nbl). BeposTHOCTH ciydailHOro coObiTusA. binu3ocTh YacToThl U
BEpOSITHOCTU COOBITHI. CilydaiiHble OIBITHI C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMU.

Onepanyii Haag COOBITHSIMU: TIepeceueHUe, OOBEIUHEHUE, MPOTHUBOMOIOKHBIC
coObITHs. J{narpammel Dinepa. @opmyna ClI0KEHUs BEPOSITHOCTEM.

VYcmoBHasE BEPOATHOCTb. YMHOKEHHME BEpOATHOCTEW. JlepeBo ciydallHOrO
skcniepumenta. dopmyna mnonHoM BeposTtHocTH. Dopmyna baiieca. HesaBucumbie
COOBITHS.

bunapHblii ciydaiiHblii OnbIT (MCHBITaHME), ycreX W Heynada. HeszaBucumeble
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHBITAHWI 10 NepBoro ycmnexa. IlepecTaHOBKU U
dakTopuain. Yucno coueranuit. Tpeyronbauk [lackansa. ®opmyna 6uHoma HeroToHA.

Cepust He3aBucUMBIX ucnbiTaHUM beprymmu. CnoyyaliHblil BBIOOpP M3 KOHEUHOM
COBOKYITHOCTH.

Cnyuaiinas BenmunHa. Pacnipenenenue BeposiTHOCTeN. Jnarpamma pacnpeaeneHusl.
Omnepanuu Haja CiiydailHBIMU BelMunHamu. buHapHas ciiydaitHas BenuuuHa. [Ipumepsl
pacripesiefIeHH, B TOM YHCJIe FTeOMETPUYECKOe U OMHOMHUAIbHOE.
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11 KIIACC

CoBMecTHOE pacnpefeneHne IBYX CIydalHbIX BeJIMurH. HezaBucumele ciaydaiiHbie
BEJINYUHBI.

MareMarruyeckoe OXXKHJIaHHWE CIydyalHON BeauuuHbl (pacupenencHus). [Ipumeps
MPUMEHEHUSI MAaTeMaTUYECKOTO OKHMJIAHUS (CTpaxoBaHuUe, JoTepes). MaremaTuyeckoe
OXKUJaHUE OWHApHOW CllydalHOM BEIMYMHBL. MareMmaTHdeckoe OXKUJaHUE CYyMMBbI
CIIy9aifHBIX BEJIMYMH. MaTeMaTn4ecKoe 0KUJaHNuE TeOMETPUUECKOT0 U OMHOMHAIILHOTO
pacrpeneeHun.

Jlucniepcus U CTaHAAPTHOE OTKJIOHEHHE CIydailHOM BEMYUHBI (pacrpeesicHus).
Hucnepcust OuHapHOM  cimydyallHOM — BeIMYMHBL. — MaremMaTudeckoe  OXHAaHHE
MIPOU3BEIICHUS U JUCIIEPCUSI CYMMBI HE3aBUCUMBIX CIIYYaWHBIX BEIUMYMH. Jlucnepcus u
CTaHJIAPTHOE OTKJIOHEHHE OMHOMMAIILHOIO paclpeaesieHus. Jlucnepcus u CTaH1apTHOE
OTKJIOHEHUE TEOMETPUUECKOTO PACIIPEACICHUS.

HepaBenctBo YeObiméBa. Teopema YeOwiméBa. Teopema bepnymmu. 3akoH
Oonpiux yncen. BeiOopouHblil MeTo nccnenoBaHuid. BriOOpoUHbIe XapaKTEpUCTHKHU.
OneHuBaHuEe BEPOSTHOCTH COOBITUS IO BEIOOPOUYHBIM JaHHBIM. [IpoBepka mpocTeimmx
TUIIOTE3 C TOMOIIBIO U3YUYEHHBIX PACHPENCIICHUM.

HenpepsiBHble cinydaiiHble Benu4uHbL.  [lpumepsl. DOyHKIHUSA  IUIOTHOCTH
BEPOSITHOCTU pacrnpeiesicHusl. PaBHOMEpHOE paclpefesieHue U €ro CBOWCTBa. 3aJayu,
MIPUBOASLIME K MIOKA3aTEIbHOMY PACIIPEIEIEHUI0. 3a1a4H, IPUBOIAIINE K HOPMAIIBHOMY
pacnpeneneHuo. @yHKIMS IUIOTHOCTH BEPOSITHOCTH IMOKA3aTEILHOTO PaCIpeeIeHNs,
(GYHKIMS TUIOTHOCTH BEPOSATHOCTH HOPMAJIBHOTO pacnpeeneHus. OyHKIUs MI0THOCTH
Y CBOMCTBAa HOPMAJIBHOT'O PACIIPEIEIICHNUS.

[TocrnenoBaTenbHOCTh OJMHOYHBIX HE3aBUCUMBIX COOBITHH. 3agauu, TMPUBOISIITNE
K pacupenenenuro Ilyaccona.

KoBapuanus nByx ciydailHpix BenuduH. KoadhUIMEeHT TUHEHHON KOppesiuu.
CoBMecTHBIE HAOMIOICHHS JABYX BEIUMYHH. BBIOOPOUHBIA KOI(POUIIMEHT KOPPEISAIIHH.
Paznuune Mexay JUHEWHOM CBS3bI0 UM IPUYUHHO-CIICACTBEHHOW CBA3BIO. JIMHENHas
perpeccusi, METOJ, HAUMEHBILNX KBaJApPATOB.

ITPEAMETHBIE PE3YJIbTATDBI

K xonmy 10 kiaacca oOydaronuiics HAy4YUTCs:

CBOOOZHO ONEpPHPOBATH MOHATUSAMM: Tpad, IIOCKHM rpad, CBA3HBIA rpad, NyTh
B rpade, 1enb, UK, AEPEBO, CTENICHb BEPIINHBI, IEPEBO CIy4ailHOTO IKCIIEPUMEHTA;

CBOOOJTHO ONEPUPOBATH MOHATUAMU: CITy4alHBIA YKCIIEPUMEHT (OMBIT), CydaitHOe
COOBITHE, DBJIEMEHTApHOE ClydailHoe COObITHE (DJEMEHTAPHBIM HMCXOJ) CIIy4aiiHOTrO
OIbITA, HAXOJUTh BEPOATHOCTU COOBITMM B OMNBITAX C PABHOBO3MOXXHBIMH
AJIIEMEHTAPHBIMU COOBITHUSIMU;

HAaXOAUTh W (OPMYyIUPOBATH COOBITHS: TEpeceueHHre, OOBEIUHEHUE JTaHHBIX
COOBITHI, COOBITHE, MPOTHBOIIOIOKHOE JAaHHOMY, UCIOJB30BaTh JAMArpaMMbl Diliepa,
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KOOPJMHATHYIO MPAMYIO JUIsl pElICHUsl 3ajad, IOJIb30BaThCs (OPMYIION CIOKEeHUS
BEPOSITHOCTEH IS BEPOSITHOCTEH JABYX M TPEX CIIYYalHBIX COOBITHH;

ONEPUPOBATH MOHATUSIMU: YCIIOBHAsA BEPOATHOCTb, YMHOXXEHHE BEPOATHOCTEH,
HE3aBUCHUMBIC COOBITHS, JAEPEBO CIY4alHOTO AKCIEPUMEHTA, HAXOJIUTh BEPOSITHOCTH
COOBITUI C MOMOIIBIO MpaBUIa YMHOXKEHHUS, JIEpeBa CIY4aitHOTO OMbITa, UCIOJIb30BATh
bopMyny mojaHOW BepoATHOCTH, (popmyiny baileca mpu pemieHud 3aAad, ONPENEISTH
HE3aBHCUMOCTb COOBITUH 1O (JOPMYIIE U 110 OPTaHU3AIMU CIYyYalHOTO IKCIIEPUMEHTA;

MPUMEHSTh U3y4eHHbIE KOMOMHATOPHBIC (DOPMYJIIBI JUIsl TIEPEYUCIICHUS DJIEMEHTOB
MHOXXECTB, JJIEMEHTAPHBIX COOBITUN CIYYalHOTO ONBITA, PEUICHUS 3a7a4 0 TEOPHH
BEPOATHOCTEN;

CBOOOZHO ONEPUPOBATH MOHATUSIMU: OMHAPHBIA CIy4allHBIA OMBIT (UCIBITAHUE),
yCHex W Hey/laya, He3aBUCUMbIEC UCIIBITAHUS, CEPUS UCTIBITAHUM, HAXOIUTh BEPOSITHOCTH
COOBITHII: B CEpUU HCIBITAHUN 1O MEPBOrO yClexa, B CEpUM UCHBbITaHUM bepHysuiu,
B OIBITE, CBA3aHHOM CO CJIy4ailHbIM BHIOOPOM U3 KOHEYHOUN COBOKYITHOCTH;

CBOOOIHO oONEpPUpPOBaTh TOHATUSMH: CIydallHas BEIWYWHA, paCIpeIesieHre
BEPOSITHOCTEH, JAuarpaMma pachpejelieHusi, OuHapHas clydailHas  BEJIMYHUHA,
reoMeTpUYecKoe, OMHOMUATbHOE pacIpe/ieICHHE.

K xoniry 11 kiaacca oOyqaroniuiicss HAy4UTCA:

OIIEPUPOBATH IIOHATUAMU: COBMECTHOE pACIIPEAEIICHUE IBYX CIIy4alHbIX BEJIUYUH,
UCIOJb30BaTh TaOJIMIy COBMECTHOIO pacHpelesieHus JABYX CIy4allHbIX BEJIMYUH
JUISl BBIJETCHUS PACIpElNeNeHNs KaXKIO0M BEJIIMYMHBI, ONPEAECICHUS HE3aBUCUMOCTHU
CIIy4alHbIX BEJINYNH;

CBOOOZHO OMEpPUPOBATH MOHITHEM MATEMATHUYECKOrO OXHUIAHUS CIydyalHOU
BEJIMYMHBI (pacmpesesieHusi), MNPUMEHSTh CBOMCTBA MaTEMaTUYECKOrO OXUIAHUs
OpU pelIeHUuH 3aj7ad, BBIUKCISATH MaTeMaTU4ecKoe OXKuJaHhue OWHOMHAIBHOTO H
F€OMETPUYECKOTO PACIIPEEICHUN;

CBOOOJTHO ONEPUPOBATh MOHATUSAMU: JUCIEPCHUs, CTAaHAAPTHOE OTKJIOHEHHE
CIIy4allHOM BEJIMYMUHBI, INPHUMEHATH CBOWCTBA JHUCIEPCHUM CIYy4aHOW BEIMYHMHBI
(pacpenesieHus1) OpU pEIIEHUH 3a/ad, BBIYUCIATH JUCHEPCUI0 U CTaHAAPTHOE
OTKJIOHEHUE T€OMETPUUYECKOT0 U OMHOMHUAIBHOTO PaCIIpeieICHUH;

BBIUUCIIATh BBIOOPOYHBIE XAPAKTEPUCTUKU MO JAHHON BBIOOPKE U OLIEHUBATh
XapaKTEPUCTUKU  TEHEPAJbHOW  COBOKYNMHOCTHM  JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepuctukaM. OILIEHHBaTh BEPOSTHOCTH COOBITUI W TIPOBEPATH IPOCTEHIINE
CTaTUCTUYECKUE TUIIOTESbI, MOJIb3YSACh N3YYEHHBIMHU PACTIPEACTICHUSIMH.
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10 kaace
Ha3Banue KomuuaecTBo OCHOBHBIE BUJIBI I€ITEIbHOCTH
paznena (TeMbl) 4acoB Octopioe conepianie 00 y4Jaromuxcs
DneMeHThl Teopur rpadoB 3 ['pad, cBsa3HBIM rpad, npeacTaBicHue [IpencraBidarb OOBEKTHI U CBSI3U
3aJ]a4¥ C MOMOIIbIO rpada. MEXIy HUMU C TIOMOIIBIO rpada,
CrerneHb (BaJIEHTHOCTD) BEPIUIUHBI. HaXOJUTh MYTU MEXAY BEpPIIMHAMU
[Tyts B rpade. Llenu u UKITBL. rpada.
['padbr Ha TutockocTu. JlepeBo Boienars B rpade uenu u HUKIIb.
CIIy4allHOTO SKCIIEPUMEHTA CrpouTts 1epeBo MO ONMKUCAHUIO
CIIy4alHOTO OIBITA, ONMKUCHIBATH
ClyqaifHbie COOBITHSI B TEPMHUHAX
JepeBa.
Pemarp 3a1aun ¢ OMOIIBIO
rpacdoB
Ciy4ailHbI€ OIBITHI, 3 CryyaitHble S5KCIEPUMEHTHI (OMBITHI) BrinensaTe u onuceIBaTh

CITyqaifHbIe COOBITHS U
BEPOSITHOCTU COOBITUI

U CIIy4aiiHble COOBITHS. DJIEMEHTAPHBIE
coObITUs (Mcxo/bl). BeposiTHOCTH
ClydaifHOro coObITHs. BeposTHOoCTH
COOBITHIA B OTIBITaX

C PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU

cilydaiiHble COOBITHSI B CITy4ailHOM
OTIBITE.

DopMyIHPOBaTh YCIOBUS MPOBEACHUS
CJIy4alHOTO OIIbITA.

Haxonuts BepOsSTHOCTH COOBITHIA

B OIBITAX C PABHOBO3MOKHBIMHU
3JIEMEHTAPHBIMH UCXOIaMU
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Onepanun

HaJl MHOKE€CTBaMH

U COOBITHSIMH.
CroxeHue 1 yMHOXKEHUE
BEPOSATHOCTEM.

Y cii0BHast BEPOSITHOCTb.
He3zaBucumbie coObITUS

[lepeceuenue, 00bEAMHEHNE MHOKECTB
U COOBITHI, MPOTUBOMOIOKHbIE
coObiTust. Dopmyna cioxeHus
BEPOSITHOCTEN Y CIIOBHASI BEPOSITHOCT.
YMHOKEHHUE BEPOATHOCTEM.

dopmyiia yCIIOBHOU BEPOSATHOCTH.
dopMyra MOJHONU BEPOATHOCTH.
®opwmyia baiieca. HezaBucumbie
COOBITHS

Hcnonbs3oBaTh quarpamMmel Jitiiepa

1 BepOaIbHOE OMKUCAHUE COOBITHI
TMIPY BBIMIOJIHEHUHU OTIEPALIUI

HaJl COOBITUSIMU.

OuieHuBaTh U3MEHEHHUE BEPOSTHOCTEMN
COOBITHI TIO Mepe HACTYIIJICHUS
APYTrUX COOBITHI B CITy4ailHOM OIIBITE.
Pemars 3agauu, B TOM 4ucie

C UCITOJIb30BAHUEM JI€PEBA CIYUYalHOTO
OIbITa, (POPMYIT CIIOKECHHUS

U YMHOKEHUS BEPOSTHOCTEN

DJeMEeHTHI KOM6I/IHaT0pHKH

KombOunaTropHoe npaBuio yMHOXKEHUS.
ITepectanoBku u gaxropuan. Yucno
couerannil. Tpeyronpuuk [lackans.
®opmyna 6uHoma HbroToHa

@opMyIIMpOBaTh U JOKA3bIBaTh
KOMOWHATOpHbIE (PaKTHI.
Hcnonb30BaTh TPaBUIO YMHOKEHUS,
M3y4eHHbIE KOMOUHATOPHBIE (POPMYIIbI
JUTSL TIEPEYMCIICHUS 3JIEMEHTOB
pa3IMYHBIX MHOKECTB, B TOM YHCIIE
3JIEMEHTAPHBIX COOBITUI B CIIy4allHOM
OIIBITE.

[Tonp3oBaThes hopMyInoit u
TpeyroibHukoM [lackans

JUIs OTIPEICNICHUS YHhCiIa COUETaHU M.
[Tpumenste Gpopmyny OuHOMA
Herotona i npeoGpa3oBaHus
BBIpO)KECHU I
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Cepun nocnenoBaTEIbHBIX 5 buHapHBINA CITy9aliHBIN OIBIT Pa30uBaTh Cl0XHBIE SKCIIEPUMEHTHI

ucnblTanui. Mcnbiranus (ucnbiTaHue), ycrex 1 Heyaaya. Ha OTACJIbHBIE UCTIBITAHUS.

bepnymnu. He3aBucumbie ucnbITaHus. Pemats 3agaun Ha mouck

Crnyuaiinblit BEIOOD Cepus HE3aBUCUMBIX UCIIBITAHUI BEPOSITHOCTEN COOBITUH B CEPUU

13 KOHEYHON COBOKYITHOCTHU 1o nepBoro ycnexa. Cepus WCIIBITAHUM 10 IIEPBOTO ycrexa u
HE3aBHCUMBIX UCTIBITAHUN bepHysum. B CepusiX ucnblTaHui beprymm,
CnydaitHblil BEIOOP M3 KOHEUHOU a TAK¥KE B OIBITaX CO CIy4alHBbIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEUHOU COBOKYITHOCTHU
[IpakTuyeckas pabora C UCTOJb30BAHUEM KOMOMHATOPHBIX
C UCIIOJIb30BAHUEM DJIEKTPOHHBIX ¢bakToB 1 POpPMYJ, B TOM UKCIE B XOE
Ta0JInIL MIPaKTUYECKON pabOThI C TPUMEHEHUEM

CTaHJAAPTHBIX (QYHKIIHMA
CitydaiiHble BETMYUHBI 14 Cmyqaiinas BenmmunHa. Pactipenenenne | OcBauMBaTh NOHATHS: CIydalHas

U pacupeieIeHHs

BeposTHOCTEH. Jlnarpamma
pacnpenenenus. Onepauuu

HaJl CJIy4YaliHbIMU BEJIMYMHAMU.
[Tpumepsl pactipenenenuii. bunapnas
CIy4daiHas BeJM4rHa. ['eomerpuueckoe
pacn-penenenue. bunomuanbHoe
pacrnpeaenenue. MareMarnueckoe
OKUJAHUE CIIyYaWHOU BEJINYUHBI.
CoBMecCTHOE pacipeIeNIeHHE ABYX
CIIy4ailHbIX BeIu4yuH. HezaBucumele
Clly4aiiHble BeJM4YuHbl. CBOMCTBA
MaTEMATHYECKOTO OKUIAHUS.

BEJIMYMHA, pacipeesicHue, Tadbauma
pacrpeenenus, 1uarpaMmma
pacrpeeseHUsl.

Haxonuth 3HaueHUs CyMMBI U
IPOU3BEICHUS CITyYalHbIX BEJIUYUH.
Ctpoutb OUHApHBIE pacipeieIeHus
10 OIUCAHUIO COOBITHH B CITy4alHBIX
onbITax. CTPOUTH U pacrio3HaBaTh
F€OMETPUUECKOE 1 OMHOMUATILHOE
pacnpeneneHusl.

Pemate 3a7aun Ha BEIYUCIIEHUE
MaTEMATUYECKOTO OKUJAHUS.
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MaremaTudeckoe oxkugaHue OMHapHOM
CIIy4aiiHON BEJIMYUHBI.
Marematnueckoe OKu1aHue
Tre€OMETPUYECKOTO 1 OMHOMHAIILHOTO
pactipenenienuil. lucnepcus u
CTaHJIapTHOE OTKJIOHEHHUE. J(ucnepcus
OMHAPHOM CITy4ailHON BEJTUYUHBI.
CBolicTBa AUCIIEPCHUMN.
MaremaTnueckoe 0XXKugaHue
MIPOU3BEACHUS U TUCIIEPCUS] CYMMBI
HE3aBHCUMBIX CIy4alHbIX BEJIMYMH.
Jucnepcrsi OMHOMHAITLHOTO
pacrpeesieHusl.

[TpakTuyeckas pabora

C UCIIOJIb30BAHUEM JJIEKTPOHHBIX
TaOJINILL

CTpouTh COBMECTHBIE PACTIPEICIICHUS.
N3yyare CBOMCTBA MATEMATUYECKOTO
OKMJIAHUS.

Pemars 3a1a4u ¢ IOMOILBIO
M3Y4YEHHBIX CBOMCTB.

[To uzydyeHHbIM (popMysiaM HaXOAUTh
MaTEMaTUYECKAE 0XKHUIAHUS
CIIy4aiHBIX BEJIMYHMH, HMEIOLIUX
reOMEeTPUYECKOE U OMHOMHUAIbHOE
pacnpeneneHus

OcBauBath MOHATHA: TUCIIEPCHS,
CTaHJAPTHOE OTKJIOHEHHE CITy4YalHOU
BEJINYVHBL.

Haxomute gucnepcuro

I10 PACIPEIECIICHUIO.

N3yyars cBOWCTBA IUCIIEPCUH.

1o u3ydyeHHbIM (popMysiaM HaXOAUTh
JAUCTIEPCUI0 OMHOMUAIBHOTO
pacnpenencHus, B TOM YHCIIE B XOAE
IPaKTUYECKOM paboThI

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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11 KJIACC
Ha3sBanmue KommuaecTBo OCHOBHBIE BUJIBI I€ITEIbHOCTH
OcHOBHOE coziepKaHHe
paznena (TeMbl) 4acoB o0 ydJaromuxcs
3aKoH OOJIBIIIUX YHCET 5 HepasenctBo UeObiména. Teopema Pa3bupars qokazaresibCcTBa TEOPEM.

Yeo6rimeéna. Teopema bepuymu.
3akoH OoJybIINX Ynces. BeIOOpOUHBIi
METOJ UCCIIENOBAHUN.

[IpakTnueckas padora

C MCTIOJIb30BAHUEM DJICKTPOHHBIX
Ta0IUIL

OcBauBaTh BHIOOPOYHBIN METO/T
UCCIIeIOBaHM, B TOM YHCIIE B XOJI€
PaKTUYECKON paboThI

DJIEMEHTHI MAaTEMATUYECKOMI
CTATUCTUKU

['enepasibHast COBOKYITHOCTD U
cilydaiiHasi BbIOOpKa. 3HaKOMCTBO

C BBIOOPOYHBIMH XapaKTEPUCTUKAMU.
OneHka cpeHero U TUCIepCcunt
IE€HEPAIIbHOW COBOKYITHOCTH

C MIOMOILBIO BBHIOOPOYHBIX
xapakTepuctuk. OueHnBaHue
BEPOSATHOCTEN COOBITUI IO BEIOOPKE.
Craructuyeckas runoresa. [IpoBepka
MIPOCTEUIINX TUITOTE3 C OMOIIBIO
CBOMCTB U3Y4EHHBIX PaCIPEACIICHHN.
[IpakTnueckas padbora

C MCIOJIb30BAHUEM 3JIEKTPOHHBIX
TalIUIL

OcBanBaTh MOHATHS: TeHEpATbHAS
COBOKYITHOCTb, BEIOOPKA, BHIOOPOUHOE
cpelHee U BEIOOpOYHAs TUCTICPCHS.
Brruucists BEIOOpOUYHBIE
XapaKTEPUCTUKHN M HA KX OCHOBE
OLICHUBATh XapaKTEPUCTUKU
TE€HEPAIIbHOW COBOKYITHOCTH.
OcBauBath MOHATHUA: CTATUCTUYECKAS
TUIOTE3a.

O1eHUBaTh BEPOATHOCTH COOBITUHN U
IPOBEPSITH MPOCTEHIINE TUIIOTE3bI

Ha OCHOBE BHIOOPOYHBIX JIAHHBIX,

B TOM YHCJIE B XOJI€ MPAKTHIECKOM
paboThI
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HenpepoiBHBIE clTydaliHbIe
BEJIMUMHBI (pacIipeiesieHus ),
MOKa3aTeIbHOE U
HOpPMAJIBHOE PacIpeeICHUS

[IpuMepbl HEMPEPBIBHBIX CIIy4alHbIX
BeIUYUH. QyHKIKA IIJIOTHOCTH
BEpOATHOCTU. PaBHOMEpPHOE
pacnpenenenue. [Ipumepsl 3anay,
MIPUBOAIIMX K II0KA3aTEIbHOMY

Y K HOPMAJIbBHOMY PaclpeIeJICHUSIM.
@yHKIHS TUIOTHOCTH BEPOSATHOCTH
NOKAa3aTEIbHOTO PACIIPEACIICHUSI.
@yHKIHS TIOTHOCTU BEPOATHOCTH
HOPMAaJIbHOTO pacupeeneHus

3HAKOMUTHCA MOHATUSMH:
HEIpepbIBHAS CIy4aliHas BEJIMYMHA,
HEINPEPBIBHOE PACIIPECIICHUE,
(GYHKUMA MJIOTHOCTH BEPOSATHOCTH.
Haxonuth BepOsSTHOCTH COOBITHIA
10 JTaHHOU (hYHKIUU

IJIOTHOCTH.

3HAKOMUTBCA C MTOHATUSAMH:
IIOKA3aTEeJIbHOE PaCIIpECIICHHE,
HOPMAJIBHOE pacCIIpeeIICHNUE.
BriaenaTs o onucaHuo ciydanHble
BEJIMYMHBI, PACTIPECIICHHbIC

110 ITOKA3aTEIbHOMY 3aKOHY,

110 HOPMAJIBHOMY 3aKOHY.
Pa30Oupath nmpumepsl 3a1a4,
IPUBOJALLMX K ITOKA3aTEILHOMY
pacIpeneneHuto U K HOpMalbHOMY
pacnpeneneHunIo

Pacnpenenenue Ilyaccona

ITocnemoBaTrenbHOCTh OJMHOYHBIX
HE3aBUCHUMBIX COOBITHI.

[Ipumep 3amaun, npuBOAAIIECH

K pacnpeaenenuto [lyaccona.
[TpakTraeckas pabota

C MCIIOJIb30BAHUEM JJIEKTPOHHBIX
Ta0JINILL

BriaensaTe no onvcaHuio Cry4aiHOro
OMbITa BEJIMUMHBI, PACIIPEACICHHbBIC

o 3akony Ilyaccona.

Pemars 3agaun, B TOM 4HClIe B XOJI€
MPaKTUYECKON pabOThI C MPUMEHEHUEM
CTaHJAPTHBIX (PYHKIIUN SJIEKTPOHHBIX
Ta0JIHII
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CBs3b MEXy CITydallHbIMU 6 KoBapnanus 1Byx cirydaliHbIX OcBanBaTh MOHATHS: KOBapHALIMS,
BEIMYMHAMU BennuuH. Koapduument koppensuuu. KO3(PPUIUEHT KOPPENSLNU, TMHEHHAs
CoBmecTHbIE HAOTIOACHUS IBYX 3aBUCUMOCTb.
BenM4MH. BeiOopouHsblil koappuuueHT | OLeHUBaTh XapakTep CBSI3U MEKIY
Koppensuuu. Pasnnune Mexay CIIy4ailHbIMH BEJIMYUHAMM, HCXOS
JMHENHOU CBS3bIO U TPUUUHHO- U3 MPUPOABI JAHHBIX U BEIYMCIIEHHBIX
CJIEICTBEHHOM CBs3b10. JIMHENHAsA XapaKTEPUCTHUK.
perpeccus. [IpakTuueckas padora Hcnonp30BaTh AuarpaMMsbl
C MCIIOJIb30BAHUEM DJIEKTPOHHBIX paccenBaHMsl ISl ©300payKEHUS
TabIHIl COBMECTHOT'O paCCEUBAHUS
JAHHBIX.
Haxoaute ko3¢ puiirienTs ocu
JUarpaMMBbl, B TOM YUCJIE B XOJI€
IPaKTHUYECKOM pabOThl C IPUMEHEHUEM
CTaHAAPTHBIX (QYHKLIMHA
O06001meHue 11 [IpencraBinenre JaHHBIX C TOMOILIBIO [TOBTOpSATH U3Yy4EHHOE U BBICTPAUBaTh

CUCTEMAaTHU3aUsI 3HAHUU

TaOJIUI] U IUarpaMM, ONHcCaTeIbHAs
CTaTHUCTHUKA, OTIBITHI

C PaBHOBO3MOXHBIMHU
3JEMEHTAPHBIMU COOBITUSIMH,
BBIYMCJIEHUE BEPOATHOCTEN
COOBITHI C MpUMEHEHUEM (POPMYIT U
rpauuecKuX METO/I0B
(xoopauHaTHAs TpsiMasi, 1epeBo,
auarpamma Ditnepa), ciaydaiHble

CHUCTEMY 3HAHUMU
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BEJIMYMHBI U PaclpeiesICHHUs,
MaTeMaTU4YeCKOe OXKUaHUE
CIIy4ailHOM BEJIMYUHBI

OBLIEE KOJIMYECTBO 34
YACOB I1O ITPOTPAMME
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