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IHosicHuTeBbHAA 3aNIMCKA

Pabouas mporpamma 1o mMareMaTHKe Ha ypOBHE CPEJHEro oOuiero oOpa3oBaHUs COCTaBJIE€HA Ha
OCHOBE TpEeOOBAHUH K pe3yslbTaTaM OCBOEHHs IPOrpaMMbl CpeAaHero oO0mero o0pa3oBaHUs
denepanbHOro roCyAapcTBEHHOT0 00pa30BaTENbHOIO CTaHAApTa CpeiHero oluero oopazoBaHus,
yTBEPKAEHHOTIO Mpuka3oM MuHuctepcTBa npocsemieHust Poceniickoit ®enepanuun ot 12.08.2022
No732 «O BHeceHMM M3MEHEHHMH B (pemepanbHBI roCyJapCTBEHHBIN 00pa30oBaTENbHBIA CTaHIAPT
cpeanero o0miero oOpa3oBaHusi, YTBEPKACHHBIA MpUKa3oM MHUHHCTEPCTBA 00pa30BaHMS U HAYKH
Poccuiickoit  ®epepanuu ot 17.05.2012 Ne 413 «OG6 yrBepxkacHUU (DenepasbHOTo
rOCYJapCTBEHHOTO 00pa30BaTEbHOTO CTAHAAPTa CPEeIHEro o0IIero oopa3zoBaHUsA», (eaepaTbHON
o0pa3oBaTeNbHOW MPOrpaMMBbl CpegHero ooOumero oOpa3oBaHUs, YTBEPKICHHOM  MPHUKAa30M
MunucrepctBa npocsemieHuss Poccuiickont ®epepanuu ot 18.05.2023  Ne 371, a Takxke
OPMEHTUPOBaHa Ha LEJNEBble HIPUOPUTETHI, CHOPMYIHpPOBaHHBIE B (enepanbHOil  paboueit
porpamMMe BOCTIUTAHHS.

[TporpamMa mo mareMaTHKe YIiayOJIEHHOIO YpOBHA Ui OOy4aroIMXCs Ha YPOBHE CPEIHEro
obmero obpazoBanusi pazpaborana Ha ocHoBe ®I'OC COO ¢ y4€ToM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUM, NPEABABISEMbIX K MaTeMaTH4YEeCKOMY OOpa3OBaHUIO, U TPATULMHA POCCUICKOrO
oOpa3zoBanus. Peanmszamms mporpamMmbl IO MaTeMaTHKE OOECIEUYMBACT OBJIAJCHHE KIIFOYEBBIMHU
KOMIIETEHIMSIMH, COCTAaBIISIOIIMMH OCHOBY JJISi CaMOpPa3BUTHsI M HENPEPBIBHOTO 00pa3oBaHuUs,
[EJIOCTHOCT ~ OOIIEKYJABTYPHOTO, JIMYHOCTHOTO W TIO3HABATENBHOTO PA3BUTUS  JTMYHOCTH
00y4aroImxcs.

B nporpamMe mo MaTeMaTHKE YYTEHBI HIEH M TOJOXCHHS KOHLENIMH Pa3BUTHUS
MaTeMaTHueckoro oopasoBanuss B Poccuiickoii ®epepaunu. Maremaruyeckoe o0pa3zoBaHUE
JIOJDKHO — pemaTrh 3amady oOecredyeHuss HeoOXOIUMOro CTpaHe 4YHcia — O00yJaroluxcs,
MaTeMaTHyYecKasi MOJrOTOBKa KOTOPBIX ObLIa Obl JOCTAaTOYHA JUIs MPOJOKEHUS 00pa3oBaHUs 110
pa3NUYHBIM  HANpPABJICHUSAM, BKIIOYas  NpPENOJaBaHWE  MaTEeMAaTHKH,  MaTeMaTU4YeCKHe
ucclieioBaHus, padoTy B cepe MHPOPMALMOHHBIX TEXHOJOTHH M IPYrux, a Takxke obecrnedeHus
VT KaKAOro OOydJaromierocsi BO3MOXKHOCTH JOCTIDKEHHSI MaTeMaTHYeCKOW ITOATOTOBKH B
COOTBETCTBHM C HEOOXOAMMBIM eMy ypoBHeM. Ha pemieHue 3Tux 3ajad HalesleHa Iporpamma Io
MaTeMaTHKe Yri1yOJEHHOTO YPOBHSI.

Heo6xonuMocTe MaTeMaTH4YecKOM IOATOTOBKM 0O0yclioBlieHa OOYCIOBIEHO POCTOM 4YHCIa
CTIEMANBHOCTEH, CBS3aHHBIX C HEMOCPEJICTBEHHBIM TIPUMEHEHHEM MaTteMaThku (B cdepe
HSKOHOMHKH, OH3Hece, TEXHOJOTMYECKHX 00nacTax, TyMaHuUTapHbIX c¢epax). KommuectBo
oOyyJarommuecs, Juisi KOTOPBIX MaTeMaTuKa CTAHOBUTCS (PyHIaMEHTOM 00pa30BaHMsI, TUTAHUPYIOIINX
3aHUMAaTbCs TBOPUECKOM M HCCIIEAOBATENbCKOM paboToi B 00JacTH MaTeMaTHKH, UH(POPMATHKH,
(bU3MKH, YKOHOMHKH U B IPYTUX OOJIACTSIX, YBEITUMIUBACTCS, B TOM YHUCIIE C YUETOM OOYJarOIIHXCS,
KOMY MaTeMaTHKa HyXHa JUIsl UCIIOJIb30BaHMs B MPO(eccusix, He CBSI3aHHBIX HEMOCPEICTBEHHO C
HEN.

[lpuknagHas 3HAYUMOCTh MaTEMAaTUKU OOYCJIOBJIEHAa TEeM, YTO €€ MpPEeaIMETOM SBISIOTCS
dbyHIaMeHTaIbHBIE CTPYKTYpPBHI HAIIETO MHpA: MPOCTPAHCTBEHHBIE (OPMBI M KOJIUYCCTBEHHEIC
OTHOIICHMS, (PYHKIIMOHAJIbHBIE 3aBUCUMOCTH M KAaTErOpUu HEONpPENeNEHHOCTH, OT NMPOCTEHIINX,
YCBaMBAaE€MBIX B HETIOCPEACTBEHHOM OIIBITE, J0 JIOCTaTOYHO CIIOKHBIX, HEOOXOJMMBIX TSI Pa3BUTHS
Hay4YHBIX M TEXHOJIOTUYECKUX HJeH. be3 KOHKpeTHBIX MaTeMaTW4eCKMX 3HAHUH 3aTpyJHEHO
MMOHWMaHWE TPUHIMIIOB YCTPOMCTBA W HCIOJB30BAaHHUS COBPEMEHHOW TEXHUKH, BOCIPHITHE U
MHTEpHpeTalys pa3HOOOpa3HOM COLHUANBHONW, SKOHOMHUYECKOH, MOJMTHYECKON uH(pOpMaIuy,
ManospdeKkTUBHAa  TOBCEIHEBHas  IMpaKTHuYeckas JedareiabHocTh. Bo  MmHorux  cdepax
npoeCCUOHATBHON  JIEATEIIBHOCTH  TPEOYIOTCSI YMEHMs BBINOJHATH PAacy€Thl, COCTAaBIATH
IITOPUTMBI, TPUMEHSATH (POPMYITBI, TPOBOIUTH T€OMETPUICCKAE U3MEPEHUS U TIOCTPOCHUS, YUTATH,
o0pabaTbIBaTh, UHTEPIPETUPOBATh M MPEACTABIATH MH(GOPMAIMIO B BUAE TaOJUI, AUArpamMM M
rpaduKoOB, MOHUMATh BEPOSTHOCTHBIA XapaKTep CIydalHBIX COOBITHH.

OnHOBpPEMEHHO C pacimupeHueM chep MpUMEeHEHHs] MaTEMaTUKA B COBPEMEHHOM OOIIEeCTBE BCE
Oosee BaXHBIM CTAHOBUTCA MAaTeMaTHMUYECKUIl CTWJIb  MBIIUICHUS, MPOSABIAIONIMNACA B



OIpeIeIEHHBIX YMCTBEHHBIX HaBBIKAX. B Ipolecce n3ydeHHs MaTeMaTUKU B apceHal NPUEMOB U
METOJIOB MBIIIJIEHUS 4YEJIOBEKAa €CTECTBEHHBIM OOpa30M BKIIOYAIOTCS MHAYKLIUS M AEAYyKLuS,
0000IIeHne M KOHKpETH3alus, aHaJIW3 W CHUHTE3, KIAacCH(PHUKAIMA U CHCTEMaTHU3alus,
aOctparupoBanue M aHajgoruss. OOBEKTHl MaTEeMaTHYECKUX YMO3AKJIIOYEHUH, IpaBWiIa HX
KOHCTPYMPOBAHMS PACKPBIBAIOT MEXAHH3M JIOTHYECKHX IOCTPOCHHUH, CIOCOOCTBYIOT BBIPAOOTKE
yMeHus (HopMyIaupoBaTh, OOOCHOBBIBATH U JOKAa3bIBaTh CYXICHHSA, TEM CaMbIM (OPMUPYIOT
JIOTHYECKUH CTWIIb MBIIUICHHUS. Bemymias posib NPUHAAISKUAT MareMaThke B (OPMHUPOBAHUU
AITOPUTMUYECKON KOMIIOHEHTHI MBILIUICHHSI M BOCIIUTAHUM YMEHMH JIEHCTBOBaTh IO 3a/JaHHBIM
QJIrOpUTMaM, COBEPILIEHCTBOBAaTh M3BECTHHIE M KOHCTPYHpOBaTh HOBbIE. B mpouecce pemeHus
3aJja4 — OCHOBBI JIJIsl OpraHu3aluyi y4eOHOM eATEeIbHOCTH Ha ypOKaX MaTeMaTUKU — Pa3BUBAIOTCA
TBOPUYECKasl U IPUKIJIAHAS CTOPOHBI MBIIIJICHUS.

OOyueHue MaTeMaTuKe Ja€T BO3MOKHOCTh pa3BUBaTh y 0OYUaIOIIMXCSl TOUYHYIO, PAl[MOHAIBHYIO
1 UH)OPMATHBHYIO pedb, YMEHHE OTOMpaTh HanOojee MOAXOMAIINE SI3BIKOBBIC, CHMBOJIUYECKHUE,
rpaduyecKue cpecTBa sl BBIPAXKEHUS CYXKIEHUI U HArJIsIIHOTO UX MPECTaBICHHUS.

Heo0xon1uMbIM KOMIIOHEHTOM OOIIEH KyJbTypbl B COBPEMEHHOM TOJIKOBAaHMHM SIBJISIETCSl 001ee
3HaKOMCTBO C METOJAMHU IIO3HAHUS JEHCTBUTENBHOCTH, MPEJICTaBIEHUE O IMpeaMeTe U MEeToJe
MaTEeMaTHKH, €r0 OTIMYUAX OT METOJIOB €CTECTBEHHBIX U I'yMAaHUTApHBIX HAYK, 00 0COOEHHOCTAX
IPUMEHEHHUsT MaTeMaTUKU JJIs PEeLIeHUs Hay4HbIX M MNPHUKIAJHBIX 3a1ad. MaremaTtudeckoe
o0pa3oBaHNe BHOCHT CBOW BKJIaJ B (POPMHUPOBAHNE OOIIEH KYIbTYphI YeTOBEKA.

N3yueHne MaTeMaTHKH CIIOCOOCTBYET 3CTETHMUECKOMY BOCIMTAHUIO YEJIOBEKa, MOHUMAaHHIO
KpPacoThl M M3AIIECTBA MAaTEMAaTHYECKUX PACCYKACHUH, BOCHPUATHIO TEOMETPHUYECKUX (hopM,
YCBOCHMIO UJIEH CUMMETPHH.

[IpuopurernpiMu 1ensiMu oOydeHus: matematuke B 10—11 kiaccax Ha yriayOJa€HHOM YypOBHE
IIPOOJIKAIOT OCTABAThCS:

(dbopMHpOBaHHE UEHTPAIBHBIX MAaTEMAaTHUECKUX TOHSATHH (YHCIIO0, BEIMYHMHA, T€OMETPHUYECKAs
¢burypa, mnepeMeHHas, BEpOATHOCTb, (YHKIMS, NPOU3BOAHAS, MHTErpai), O0O0eCHeyMBarOIINX
MIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MaTEMaTHUECKOT0 00pa3oBaHus 00yUYaroUIXcs;
MoJiBeIcHue OO0ydJalomuxcs Ha JOCTYIHOM JUIsi HHUX YPOBHE K OCO3HAHMIO B3aMMOCBSI3U
MaTEeMaTHUKd U OKPY)KAIOIEro MHpa, NMOHUMAaHMIO MaTeMAaTHKH Kak YacTh oOIled KyJIbTypbl
4eJI0BEYECTBA;

pa3BUTHE HWHTEIUICKTYIbHBIX W TBOPYECKHUX CIIOCOOHOCTEW OOydYarommXxcs, MO3HABATEIbHON
AKTUBHOCTH, HCCIIEJOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBIIUICHUS, MHTEpPECa K H3YYECHHIO
MaTeMaTHKH;

¢dopmupoBaHue (YHKIMOHAJIBHON MaTeMaTHYeCKOH TIpaMOTHOCTHU: YMEHHUsS paclo3HaBaTh
MaTeMaTHYeCKHUEe acHeKThl B PEAIbHBIX KU3HEHHBIX CUTYalUsSIX U MPU U3yYEHUH JIPYrUX y4eOHBIX
NPEIMETOB, NPOSBICHUS 3aBHUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (OpMyIHpOBaTh HX Ha S3bIKE
MaTeMaTHUKd M CO3/JaBaThb MaTeMaTHMYeCKHWE MOJENH, MPUMEHSATh OCBOCHHBIH MaTeMaTH4eCKUil
anmapaTr JUisl pELIeHUs IPaKTUKO-OPUEHTUPOBAHHBIX 3a7ad, HMHTEPIPETUPOBAaTh U OLEHUBATh
MOJIy4YE€HHBIE PE3YJIbTATHI.

OCHOBHBIMU JIUHHMSIMU cofepkaHusi Matematuku B 10—11 kiaccax yriayOn€HHOro ypoBHS
ABIAIOTCS: «Yucna u BblUKUCICHUS Y, «Anredpay («Anredpandeckue BhIpaXXEHUS», «YpaBHEHUS U
HepaBeHCTBa»), «Hauana maremaTrueckoro ananusay, «I eomerpus» («I'eomerpudeckue Gpurypsl u
uX cBOMcTBa», «/3MepeHue reoMeTpuyecKux BEIUYUHY), «BeposTHOCTh U craTucTHKa». J[aHHbBIE
JMHUM Pa3BUBAIOTCS MapajiesibHO, KaKaas B COOTBETCTBUU C COOCTBEHHOH JIOTMKOHM, OJJHAKO HE
HE3aBUCUMO OJHa OT JpYyroM, a B TECHOM KOHTAaKTe€ M B3auMojeucTBuu. Kpome »Toro, mx
00BEIUHSET JJOTMYECKasi COCTABISIONIAS, TPAJUIIMOHHO MPUCYIIIas MaTeMaTUKE U MTPOHU3bIBAIOLIAS
BCE MaTeMaTHYeCKue Kypchl W cojaepxatenbHbie auHUU. ChopmymupoBannoe Bo ®I'OC COO
TpeOOBaHUE «yMEHHE ONEpUPOBATh MOHATHAMM: OIpEICNCHHE, aKCUOMa, TEOpeMa, CJIEICTBHE,
CBOWCTBO, IMpPHU3HAK, J0KA3aTE€IbCTBO, PABHOCHUIIbHBIE (OPMYIMPOBKH, YMEHHE (HOpMYyIUpOBaTh
o0paTHOE ¥ TPOTUBOIOJIOKHOE YTBEP)KICHHE, NPUBOAUTH MPUMEPHl U  KOHTPIPHUMEPHI,
UCIOJIb30BAaTh METOJ MaTEeMAaTU4ECKOM MHAYKIUH, MPOBOAMUTH 0KAa3aTeNbHbIE PACCyKACHUS MPHU



pelleHnr 3aJay, OICHWBATH JIOTHUECKYIO MPaBUIBHOCTh PACCYXKICHUW» OTHOCUTCS KO BCEM
yueOHBIM KypcaMm, a (OpPMHUPOBAHHUE JIOTHUYECKHX YMEHUH pacrpenessieTcss Mo BCeM TrojaM
oOydeHUsl Ha YPOBHE CPEIHEro o0IIero 00pa3oBaHuUs.

B cootBerctBun ¢ ®I'OC COO maremaTuka sBisieTcs 00s3aTENbHBIM MPEIMETOM Ha JIAHHOM
ypoBHEe oOpa3oBanms. Hacrosimedd mporpamMMoil Mo mMaTeMaTuke MpeaycMaTpUBACTCsS U3YYCHHE
yueOHOro mpeamera «MaremaTHKa» B paMmKax TpEX y4deOHBIX KypcoB: «Aurebpa W Hayaia
MaTeMaTHYeCKoro aHaimmza», «[eomerpusi», «BeposTHOCTH W cTaTHUCTHKay. DopMHUpOBaHUE
JIOTUYECKUX YMEHHUH OCYIIECTBIISETCS Ha MPOTSHKEHUH BCEX JIET OOYy4YEeHHsS Ha YPOBHE CPEIHEro
obmiero oOpa3oBaHMs, a 3JIEMEHTHI JIOTUKU BKJIIOYAIOTCS B COJIEPIKAHHWE BCEX HA3BAHHBIX BBIIIE
y4eOHBIX KYpCOB.

OO1ee 9rcIo 4acoB, PEKOMEHIOBAaHHBIX I M3ydeHHus mateMaTuku — 544 vaca: B 10 kiacce —
272 gaca (8 yacoB B Henento), B 11 kimacce — 272 gaca (8 4acoB B HEZEIIO).

IlnanupyemMbie pe3yJibTaThbl OCBOCHHMSI NMPOrPaMMbI N0 MaTeMaTHKe HA YPOBHe CpeJIHero
0011ero oopa3oBaHus.

B pesynpraTe wu3ydeHHs] MaTeMaTHKM Ha YpPOBHE CpelHero oOmero oOpa3oBaHud Yy
oOyyarorerocst 0yyT cOpMHPOBAHBI CIETYIONIUE JIUYHOCHIHbIE Pe3YIbHaANbL.
1) rpax1aHCKOTO BOCITUTAHHSL:
c(OPMHPOBAHHOCTh TPAKIAHCKONW MO3UIMU OOYYAIOMIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO
YJieHa POCCHICKOro oOIIecTBa, MPEACTaBICHUE O MAaTEeMAaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS
Pa3IMYHbIX CTPYKTYp, SBJIECHUH, IPOLEAYp IpaXaaHcKoro oduiecTBa (BbIOOPHI, OMPOCH U APYroe),
YMEHHE B3aMMOJICICTBOBATh C COIUAIBHBIMU HHCTUTYTaMU B COOTBETCTBUHM C UX (DYHKUUAMU U
Ha3HAYCHHUEM,;
2) MaTPUOTHYECKOTO BOCIIUTAHUS:
Cc(OPMHPOBAHHOCTh POCCHMCKON TPAXKTAHCKOW HWIACHTUYHOCTH, YBAXKCHHS K MPONUIOMY H
HACTOAILLEMY POCCHIICKOM MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHWE K JOCTHKEHHUSM POCCHUNCKHX
MAaTeMaTUKOB U POCCUUCKON MATEMAaTUYECKOM IIKOJIbI, HCIIOJIb30BaHUE ATUX JTOCTHKEHUHN B IPYTHX
HayKaX, TEXHOJIOTHSIX, chepax SKOHOMHKHY;
3) yXOBHO-HPABCTBEHHOT'O BOCITUTAHMUSI:
OCO3HaHME JYXOBHBIX IIEHHOCTEH pPOCCHHMCKOro Hapoja, c(hOopMUPOBAHHOCTh HPABCTBEHHOTO
CO3HaHMsI, STUYECKOTO MMOBEACHHUSI, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUM HayKu
U JIeATENILHOCTBIO YYEHOT0, OCO3HAHUE JIMUYHOTO BKJIa/1a B IOCTPOCHUE YCTOMYHUBOTO Oy yIIero;
4) 3CTETUYECKOT0 BOCTIUTAHHUS:
ACTETUYECKOE OTHOIIEHHE K MHUDY, BKIIOUAs OCTETUKY MAaTEeMAaTHYECKHUX 3aKOHOMEPHOCTEH,
0OBEKTOB, 3a/lad, pPELIEHUl, pacCyXJIeHUH, BOCHPUMMUYHUBOCTH K MAaTEMaTHYECKUM acIeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;
5) ¢pu3nUIecKOro BOCIUTAHUS:
C(OPMHPOBAHHOCTh yYMEHUS NPUMEHATH MaTeMaTHUECKHME 3HAHHMsS B MHTEpecax 3J0pOBOTO H
6e30macHOro 0opasa *HU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370POBBIO (30pOBOE MHUTAHUE,
cOanmaHCUPOBAHHBIN PEXHUM 3aHSATHI U OTJbIXA, peryisipHas Gu3udeckas akTUBHOCTD), (PU3HUECKOe
COBEpIICHCTBOBAHUE MIPU 3aHATUAX CIIOPTUBHO-030POBUTEILHON JESTENbHOCTHIO;
6) TpyIOBOTO BOCIIMTAHHSI:
TOTOBHOCTh K TpYyJy, OCO3HAHHWE IIEHHOCTH TpPYAOIIOOMsS, HHTEpeC K pazIudHbIM chepam
npoeCCUOHATLHON JAEATENbHOCTH, CBS3aHHBIM C MAaTE€MaTHKOW U €€ NPHIOKEHUSIMH, YMEHHUE
COBEpIIAaTh OCO3HAHHBIN BHIOOp Oy/yIIe Mpopeccuu u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC
IUTaHBl, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTH4YecKOMYy OOpa30BaHUIO M CaMOOOpA30BaHMIO Ha
MPOTSKEHUH BCEH KU3HU, TOTOBHOCTh K aKTMBHOMY YYacTHIO B PEUICHUM NMPAKTUYECKUX 3a1ay
MaTeMaTU4YeCKOW HalpaBJIECHHOCTH;
7) 9KOJIOTHYECKOTO BOCTIUTAHUS:
c(hOPMUPOBAHHOCTH IKOJIOTHUECKON KYIbTYPHl, TIOHUMAHUE BIUSHUS COIMAIBHO-DKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHME MPHUPOJHON U COLMANLHOM Cpellbl, OCO3HAHUE TII00AJBHOIO XapakTepa



HKOJIOTHYECKUX MPOOJIeM, OpPHEHTAllUsd Ha MPUMEHEHHWE MAaTeMaTHYeCKUX 3HAHUU U PelieHUs
3aad B OOJIAaCTH OKpYXKAroIled Cpefpl, TUIAHUPOBAHHE ITOCTYIIKOB M OIEHKH WX BO3MOXKHBIX
IIOCJIEICTBUM I OKPY’KAIOILEH Cpebl;

8) LIEeHHOCTH HAyYHOT'O MO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUSI HAyKH
U OOIICCTBEHHOW MPAKTUKH, IMOHMMAaHHE MAaTEMAaTHYeCKOW HAyKH Kak c(epbl 4YeI0BEeYeCKOH
JESTEeTbHOCTH, ATAINOB €€ Pa3BUTUSA U 3HAUUMOCTH JIJIsl Pa3BUTHUS [IUBHIN3AIMH, OBJIAJICHUE S3bIKOM
MaTeMaTHKH M MaTEeMaTUYECKOH KyJIbTYpOHl Kak CpEJACTBOM IIO3HAHHSI MHpPA, TOTOBHOCTh
OCYIIECTBISATH MMPOEKTHYIO U UCCIIEIOBATEIbCKYIO JeSITEIbHOCTh HHANBUYAIBHO U B TPYIIIIE.

B pesymprare wu3ydeHHMs MaTeMaTHKH Ha YypPOBHE cpemHero ooOmero oOpa3oBaHUS Yy
oOyyaromerocsi OyayT c(hHOpPMUDPOBAHBI Memanpeomemusle pe3yabmanmol. NO3HABAMENbHbIE
VHUBEPCATbHbIE YueOHble Oelicmeus, KOMMYHUKAMUBHblE YHUBEPCAbHble YueOHble Oelcmaus,
pe2ysAmusHble YHUBepCalbHble yuednble OeliCmsus, COBMeCmuas 0esimenibHOCb.

VY oOyuaromierocst OyayT copMUpPOBAHBI CIEAYIOIINE OA308ble locutecKue Oelicmaus Kak 4acThb
MO3HABATEIBHBIX YHUBEPCAIBHBIX YIEOHBIX IEHCTBUI:

BBISIBIISITh M XapaKTEPHU30BaTh CYIIECTBCHHBIC MPH3HAKKM MAaTEMAaTUYCCKHX OOBEKTOB, MOHSITHH,
OTHOIICHUHA MEXAYy MOHATUAMH, (OPMYIHPOBATH OIpPEACICHUs] TOHATHH, YyCTaHABIUBATh
CYIICCTBEHHBIN MpPHU3HAK KJIaCCU(PUKAIMK, OCHOBAHUS Jisi OOOOLICHUS M CPaBHEHHS, KPUTCPUH
MIPOBOJIMMOTO aHAJIN3a,;

BOCIIPUHMMATh,  (OPMYJIUpOBaTH M  MPEoOpa3OBBIBATh  CYXKICHHS: YTBEPAUTEIBHBIC U
OTpHIIATENIbHBIC, CAMHIUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIE;

BBISIBIIAITh MAaTEMAaTUYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM M MPOTHBOPEYHs B (aKTaX, NaHHbBIX,
HAOJIOACHUAX M YTBEPXKICHHSAX, INpeAjaraTb KPUTEPUU JJIs BBIABICHHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JeNlaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W  HHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHHH 10 aHAJIOTUH;

MPOBOJIUTh CAaMOCTOSATENBHO JIOKA3aTeNbCTBA MATEMaTHYECKUX YTBEPXKIEHUH (IpsMble W OT
MPOTUBHOTO), BBICTPAaWBaTh AaApPTyMEHTAIMIO, TMPUBOAUTH TMPUMEPHl M  KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KICHUS U BHIBOJIBI,

BBIOMpaTh CMoOcO0 perieHuss yueOHOW 3afaud (CpaBHHUBATh HECKOJIBKO BapHAHTOB peEIICHHUS,
BBIOMPATh HaHOOJIee MOIXOISIINHI ¢ YIETOM CaMOCTOSTEIHHO BBICICHHBIX KPUTEPHEB).

VY obyuaromerocss 6yayT copMHUpOBaHBI CIEAYIOUINE Oa308ble uUccied08amenbeKue 0elcmaus
KaK 9acTh TIO3HABATEILHBIX YHUBEPCATBHBIX YICOHBIX JICHCTBUI:

UCIIONIb30BaTh BOIPOCHI KAk HCCIEAOBATENbCKUN WHCTPYMEHT TMO3HaHUA, (POPMYIHpPOBATh
BOTPOCHI, (UKCUPYIOIIHE TPOTUBOpPEYHE, TMPOOJIeMy, YCTaHAaBIMBATh HCKOMOE W JIaHHOE,
(bopMHpOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMI0, MHEHHE;

MIPOBOJIUTh CaMOCTOSTENBHO CIUIAHUPOBAHHBIA DKCIEPUMEHT, HCCICIOBAHHUE TI0 YCTAaHOBJICHHUIO
0cOOEHHOCTEH MaTeMaTHYeCKOro 0ObEKTa, SIBICHUS, IPOIIecCa, BBISBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMH, SIBIICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENIbHO  (OPMYJIHUPOBATh OOOOLIEHUSI W BBIBOJBI IO pe3yJbTaTaM IPOBEAEHHOTO
HaOJIIOICHNS, MCCIICIOBAHMS, OIEHUBATH JTIOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTAaTOB, BBIBOJIOB U
0000IIIEeHHI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCA, a TAKXKE BBIABHTATh IIPEAINIONIOKEHUS O €ro
Pa3BUTUHU B HOBBIX YCIIOBHUSX.

VY oOyuaromerocss OyayT cpopMUpPOBaHBI yMmeHus pabomamsv ¢ uHpopmayueri KaK dacTh
MO3HABATENBHBIX YHUBEPCATbHBIX YIEOHBIX JCHCTBHIA:

BBISBJIATH ACPUIMTH HHPOPMAITUH, JTaHHBIX, HEOOXOIUMBIX ISl OTBETAa HA BOIIPOC M JIJIST PEIICHUS
3aj1auu;

BBIOMPATh WHPOPMAIINIO U3 HCTOYHHKOB Pa3IMYHBIX THUIIOB, aHAIIN3UPOBATh, CHCTEMATU3HPOBATh U
MHTEPIPETHPOBATH HHPOPMAITUIO PA3IMYHBIX BUIOB U OPM MPEIACTABICHUS;

CTPYKTYpUpPOBaTh HH(OpMAIMIO, MPEACTABIATh €€ B pa3iuyHBIX (opMax, HILTIOCTPUPOBATH



rpapuyuecKy;
OLIEHHUBATh HAAEKHOCTh HH(OPMALIMY IO CAMOCTOATENBHO CHOPMYIUPOBAHHBIM KPUTEPHSIM.

VY obyuatomerocss OynyT cpOpMHUpOBaHBI yMmeHus oOwjeHuss KaK 4YacTh KOMMYHHKATHBHBIX
YHUBEPCAIbHBIX YU€OHBIX JICHCTBHIA:
BOCIIPUHUMATh U (POPMYJIMPOBATH CYXJECHUS B COOTBETCTBUH C YCIOBHSAMHU M IENISAMHU OOLICHHS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, JaBaTh
MIOSICHEHMSI 110 XO/1y PELICHMs 33/1a4i, KOMMEHTHPOBATh MIOJIyYEHHBIH PE3yJIbTaT;
B X0JIe 00CYX/I€HUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX1aeMOi TeMbl, IPOOJIEMBI, pelIaeMoit
3aJlauM, BBICKA3blBaTh WJIEU, HALIEJICHHbIE HA MOMCK PEIICHUS, CONOCTaBIATh CBOM CYKICHHS C
CYXJCHUSIMH JPYTUX YYaCTHHUKOB Juajnora, oOHapyXMBaTh pa3iMyhe M CXOJACTBO MO3UIUH, B
KOPPEKTHOH Gopme (HopMyIHpOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;
MPEJCTaBIsATh  pe3yabTaThl pEIICHHUS 3aJauyd, »dKCIEPUMEHTa, MCCIEeIOBaHUs, IPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (hOpMaT BBHICTYIUICHHUS C YYETOM 3a]ad MPE3eHTAUN U 0COOCHHOCTEH
ayTUTOPHUH.

VY oOyuaromerocss 0yayT cOpMHUPOBAHbI YMEHUS CAMOOP2AHU3AYUY KAK YaCTh PEryISTUBHBIX
YHHUBEPCATbHBIX YUEOHBIX JCHCTBHIA:
COCTABIIAATH IUIAH, AITOPUTM PEUICHHUS 3a7ayl, BEIOUPATH CIIOCOO pEIIeHUs ¢ yI4ETOM MMEIOIINXCS
pPECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BapUAHTHI
pelieHuii ¢ y4éToM HOBOM MH(pOpMaIUK.

Y obyuyatomierocst OynyT chOpMHpPOBaHBI yMeHUA CAMOKOHMPO/A KAaK YacThb PEryIsSTHBHBIX
YHUBEpPCAJIbHBIX YUEOHBIX JEHCTBUIA:
BIIa/ICTh HaBBIKAMH I[O3HABATEIbHON pedIeKCMH KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUU U
MBICJIUTENIbHBIX IPOLECCOB, UX PE3YJIbTATOB, BJIAJETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS
mpolecca v pe3ylibTaTa pelieHusl MaTeMaTH4eCcKoi 3a/1auH;
IIPEBUJIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEILIEHUU 3ajaul, BHOCUTh KOPPEKTUBHI B
JeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JIAHHBIX, HAWJEHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEN;
OLIEHUBAaTh COOTBETCTBUE PE3yJIbTaTa LENU U YCIOBUSAM, OOBACHATh MPUYMHBI JOCTHIKEHUS WIIH
HEJOCTHKEHUS PE3yJIbTaTOB JIEATENbHOCTH, HAXOAUTh OLIMOKY, aBaTh OLEHKY NMPUOOPETEHHOMY
OTIBITY.

VY obyuatomierocs OyayT chopMUPOBaHBI YMEHUS COBMECMHOU OesimMelbHOCU.
MOHMMAaTh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIMBUAYATbHONW paOOThl MPHU pEeIICHUH
yueOHBIX 3aJa4, NPUHUMATh 1Eelb COBMECTHOW JESTEeNbHOCTH, IUIAHUPOBATh OPraHU3aIUI0
COBMECTHOH paloThl, pacmpeneisaTb BUAbI pabOT, JOroBapHBAThCs, OOCYXAaTh IpoLecc U
pe3ynbTaT paboThl, 000011aTh MHEHUSI HECKOIBKUX JTFOJICH;
y4acTBOBaTh B IPYIIOBBIX (opMax paboThl (00CYXaeHHsI, 0OMEH MHEHUH, «MO3TOBbIE IITYPMbD» U
MHBIE), BBIIOJHATH CBOIO YacTh pabOThl U KOOPAMHHUPOBATH CBOM JEHCTBUS C JPYrUMH WICHAMU
KOMaHJIpl, OLIEHUBaThb KayecTBO CBOEro BKJIaja B OOMMHA TPOAYKT IO KPUTEPHUSM,
c(hOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Ilpeomemnvle pezyromamul OCBOEHHs (eaepalbHOW pabouel MporpamMmbl I10 MaTeMaTHKe
MIpe/ICTaBJIeHbl MO TofaM OOYy4YeHMsI B paMKaxX OTIENbHBIX YY€OHBIX KYpCOB B COOTBETCTBYIOILIUX
paszfenax HacTOSIIEH TPOrpaMMBI.

PaGouasi nporpamma y4e0HOro Kypca «AJiredpa 1 Hayajia MaTeMaTHYeCKOr0 aHAJIH3ay.
Y4eOHblil Kypc «Anredpa v Hauana MaTeMAaTUYECKOTO aHAIIM3a» SBISAETCS OJHUM U3 HauOolee
3HaYMMBIX B TpOTpamMMe CpeIHero oomero oOpa3oBaHUs, TOCKOJBKY, C OJHOW CTOPOHBI, OH
obecrieynBaeT MHCTPYMEHTAJIbHYIO 0a3y A M3y4YeHHs BCEX €CTECTBEHHO-HAy4YHBIX KYPCOB, a C
JIPYToi CTOPOHBI, (HOPMUPYET JIOTHUYECKOE W aOCTPAKTHOE MBINIJICHUE O0YyJYaloImuXCcs Ha YPOBHE,
HEOOXOAUMOM JIJIsi OCBOEHHUSI MH(POPMATHUKH, OOIIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTH M APYTHX
IUCIUIUIMH. B paMkax IaHHOTO y4eOHOro Kypca oOydaromimecsi OBJIAJCBAIOT YHUBEPCAIHHBIM



SA3BIKOM COBPEMEHHOH HayKH, KOTOpas (GOpMyIUpyeT CBOU JOCTHXKEHHS B MaTeMaTHUECKOH (hopme.

VY4eOHbIil Kypc anreOpbl W Hayal MaTeMaTHMYECKOTO aHajiu3a 3akjaJbIBaeT OCHOBY JUIS
YCICHIHOIO OBJIAICHUA 3aKOHAMU CI)I/ISI/IKI/I, XHUMHU, 6I/IOJIOI‘I/II/I, IIOHUMAaHHs OCHOBHBIX TGHI[GHL[I/Iﬁ
pa3BUTHA SKOHOMHUKHA M OOIIECTBEHHON >U3HU, IMO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX
IU(GPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUAX, YBEPEHHO HCIONB30BaTh MX /IS JAIbHEHIIero
oOpa3oBaHMsl U B MOBCEIHEBHOH >Xu3HHU. OBnaneHue aOCTPAKTHBIMU M JIOTUYECKH CTPOTUMU
KOHCTPYKIHAMU aJIFe6pBI n MaTEMaTU4YCCKOT'O aHajin3a pa3BUBACT YMCHHC HaXoaAuThb
3aKOHOMEPHOCTH, 00OCHOBBIBAaTh UICTHHHOCTb, JI0Ka3bIBATh YTBEPKICHUS C MOMOLIBI0 HHIYKIIUU U
paccykaaTth JEAyKTUBHO, HCIOJB30BaTh OOOOLICHME M KOHKPETHU3alWio, a0CTparupoBaHHE W
aHaJIOTHI0, (OPMUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIICHUE.

B xome wusyueHuss yueOHOro kypca «Aniredpa U Hauyala MaTEeMaTHYECKOrO aHalu3a
oOyuaroluecsi MOJy4alOT HOBBIM OMNBIT pEIICHUS MPHUKIAJHBIX 3a7a4, CaMOCTOSTEIbHOTO
IIOCTPOCHUST MAaTEMaTUYECKUX MOJCIIEH pealbHbIX CUTyallUd, WHTEPIPETAlUU I10JTYyYEHHBIX
pelIeHni, 3HAKOMATCS C MpUMEpaMHU MaTeMaTHYeCKHX 3aKOHOMEpPHOCTEW B MpPHUpOJE, HAyKe U
HCKYCCTBC, C BBIAAIOMUMUCS MATEMATHYCCKUMHA OTKPBITUAMHA U UX aBTOpPaAMHU.

YueOHblii Kypc 007amaeT BOCHUTATENbHBIM IOTEHIIMANIOM, KOTOPBIA pealn3yeTcss Kak depes
y4eOHBII MaTepual, CHOCOOCTBYIONIMKA (HOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHHS, TaK M 4epes3
cnenuuKy y4eOHOU HesITeNbHOCTH, TPEOYIOIEH MPOJOKUTEIBHON KOHLEHTPAllUU BHUMAHUS,
CaMOCTOATCIBHOCTHU, aKKYPATHOCTU U OTBCTCTBCHHOCTH 34 HOJIy‘IGHHI:Iﬁ pe3yibTar.

B ocHoBe wMmeroauku oOyueHuss anareOpe W HavajgaM MaTeMaTHMYeCKOro aHaiu3a JIeKUT
JeSITeTbHOCTHBIN MPUHIUT 00ydeHUsI.

B crpykrype yuebHOro kypca «Anrebpa M Hayala MaTeMaTUYECKOTO AaHaIn3a» BbIACICHBI
CIICAYIONINE COJEPKATEIbHO-METOANYECKIE JIMHUKM: «Yucna u BBYHCICHU», «DYHKIUU U
rpadukmny, «YpaBHEeHUs U HepaBeHCTBay, «Hauama matemarmyeckoro ananusza», «MHOXecTBa U
JIOTUKa». Bce 0CHOBHBIE COACPIKATCIIBHO-MCTOAUUCCKUEC JIMHUN U3YyHAIOTCAd HA NPOTSKCHHUH ABYX
JeT o0y4eHHs Ha YpOBHE CpeIHero oOIiero oOopa3oBaHMs, €CTECTBEHHO JONOJHSISA APYr Apyra u
MIOCTETIEHHO HACHIIAsACh HOBBIMHM TEeMaMU U pazjenaMmu. JlaHHBIA Y4yeOHbI Kypc sBisSeTcs
MHTETPATUBHBIM, IOCKOJIbKY OOBEOUHSET B cebe coJepXKaHWE HECKONbKMX MaTeMaTHYeCKHX
JUCHUIIIIMH, TaKUX KakK anre6pa, TPUTOHOMCTPHA, MaTeMaTHYeCKHi aHaJIN3, TCOPHA MHOXKCECTB,
MaTeMaTHueckas Jioruka u apyrue. I[lo Mepe Toro kak oOywaromiuecst OBJIaJeBalOT BcE Oosee
IIUPOKUM  MaTeMaTWYeCcKHMM  afnmaparoM, Yy  HUX  TOCHe[oBaTelbHO  (opmupyercs
Y COBEPIICHCTBYETCS YMEHHUE CTPOUTh MAaTEeMaTHUECKYIO MOJEIb pealbHOW CUTYyallld, IPUMEHSATh
3HaHUS, T[IOJNyYeHHbIE TMIPH W3YYEHUH YUEOHOTO Kypca, JJIsl pEImIeHUS CaMOCTOSITEIhHO
c(OopMyIHPOBaHHONW MaTeMaTHUECKON 3aJ]auu, a 3aTeM UHTEPIPETUPOBATh CBOM OTBET.

ConepxaTenpHO-MeTOAMYeCKast JHHHUA «Yncina W BBIYHCICHHS» 3aBepliaeT (popMupoBaHHE
HaBBIKOB HCIIOJIb30BAaHUs JIEHCTBUTENBHBIX YUCEIN, KOTOpOE OBLIO HaYaTo Ha YPOBHE OCHOBHOI'O
obmero obpazoBanus. Ha ypoBHe cpemnero obmero oOpa3oBaHHsi 0c000€ BHUMAHUE YIETSETCS
(OpMHPOBAHHIO HABBIKOB PALIMOHAJBHBIX BBIYMCICHUH, BKIIOYAIOIMX B ceOsl HCIOJIb30BaHUE
Pa3INYIHBIX (I)OpM 3alMuCcu 4ucjia, yMCHHE [€JIaTb IMPUKUAKY, BBIIIOJIHATH HpI/I6J'II/I)KéHHI)Ie
BBIUUCIICHUS], OICHMBATh YHCJIOBBIE BBIPAXKEHMs, paboOTaTh ¢ MaTEeMAaTUYECKUMU KOHCTAHTaMH.
MHoxecTBa HaTypaJIbHBIX, MLCJIbIX, pPalUOHAIBHBIX U HeﬁCTBHTeHBHBIX YHUCEJI OOITOJIHAIOTCA
MHOXECTBOM KOMIUJIEKCHBIX 4HuCell. B KaxaoM U3 3THUX MHOXECTB pacCMaTpUBAIOTCS
CBOWCTBEHHBIE €My Ccrenn(puveckue 3aJadd M Olepaldy: JeJICHHWEe Halelo, OIepUpOBaHHE
OoCTaTKaMM Ha MHOJKECTBE LIEJbIX YHCeN, 0COObIe CBOMCTBA PALMOHAIBHBIX U HUPPALMOHAIBHBIX
YHUCEII, apI/I(i)MeTI/I'—IeCKI/Ie oncpanv, a TaKXE MH3BJIICUCHUC KOPHA HaTypam)Hoﬁ CTCIICHU Ha
MHOXECTBE KOMIUIEKCHBIX 4YHceld. braromaps mocienoBaTelbHOMY — pAacHIMPEHHI0  Kpyra
HCIIOJIB3YEMBIX YHCCI U 3HAKOMCTBY C BO3SMOXHOCTAMU UX MPHUMCEHCHUSA TJId PCIICHUA Pa3JINIHbIX
3amad (opMHUpYyeTCs MPEICTABICHUE O €IMHCTBE MAaTEMATUKH KaK HAYKU M €€ pOJId B MIOCTPOSHUU
MoOJIeJiell pealbHOro MUPA, IMUPOKO UCIIOJIb3YIOTCA 000011IeHNEe 1 KOHKPETU3ALIUA.

Jluaus «YpaBHEHHS M HEPaBEHCTBA» PEANM3YeTCs Ha MPOTSHKEHUU BCEro OOyueHHs] Ha ypOBHE
cpenHero obmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXIOM pazzaene I[Iporpammbl mpenycMOTPEHO



peleHre COOTBETCTBYIOIIMX 3a1ad. B pesynbraTe oOyuarommecss OBJAJEBAIOT Pa3IUUYHBIMU
METOJaMH PEIICHUs] PAIMOHAILHBIX, HUPPAIMOHAIBHBIX, TOKA3aTeIbHbIX, JOTapU(OMHUECCKUX H
TPUTOHOMETPUYECKUX YPABHEHUI, HEPABEHCTB U CUCTEM, a TAKXKE 3aja4, COACPKaLIUX MapaMeTphI.
[Tony4yeHHblE yMEHUS IIUPOKO HCIOIB3YIOTCA TIPU HCCIACAOBAHUM (DYHKIMH ¢ TOMOIIBIO
HpOHSBOI[HOfI, HpI/I pemeHI/m HpI/IKJIaILHBIX 3aa4 M 3aJa4 Ha HaAXO0XIACHHC HaI/I60JILH_II/IX 158
HaUMEHBIIMX 3HauYeHWi (yHkiuu. J[aHHas comep)kartelbHas JIMHHUS BKIIOYAEeT B ce0s Takke
(dbopMHupoBaHHE yMEHHUI BBIOJIHATH Pacu€Thl MO (GopMynaM, HpeoOpa3oBaHUS PALMOHAIBHBIX,
UPPAMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHHUM, a TaK)Ke BBIPAXKEHUN, COACPIKAIINX
creneHn W JjorapudMel. brnaromaps uW3y4YeHHIO anreOpamyuecKoro Marepuana MPOUCXOTUT
NanbHEHIee pa3BUTHE AJTOPUTMUYECKOTO M aOCTPaKTHOTO  MBINIICHUS  OOYyYaroIIuxcs,
(bopMHpYIOTCS HAaBBIKM JIEAYKTHUBHBIX pAacCyKICHHUH, pabOThl € CHMBOJIBHBIMH (OpMamu,
MPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJE PaBEHCTB M HEpaBEHCTB. Aunrebpa
Hpe;[ﬂar acT 3(1)(1)6KTI/IBHBIG I/IHCTPYMeHTLI JJIA pemeHI/m HpaKTquCKHX nu GCTGCTBCHHO-Hay‘-IHBIX
3a/1a4, HaTJISTHO JICMOHCTPUPYET CBOM BO3MOXKHOCTH KakK sI3bIKa HAYKH.

CopnepxarenbHo-MeToANYEeCKas JIMHUSA «DYHKIUU U TpadUKU» TECHO MEPEIIETaeTcs ¢ IPYyruMu
JUHUSAMH Y4eOHOTO Kypca, MOCKOJIBKY B KAKOM-TO CMBICIIE 33Ja€T MOCIEe0BATEIbHOCTh U3YUYCHUS
Matepuana. V3ydyeHue CTENeHHOH, MOKa3aTeIbHOH, JIOTApU(PMUICCKOW M TPUTOHOMETPHUUCCKHX
GyHKIUH, WX CBOWCTB M TrpaduKoB, MCMONb30BaHWE (YHKIUN NOJS pEHIeHHs 3a1ad U3 JIPYrux
y‘-I€6HI>IX HpCIIMeTOB nu peaJII)HOI;'I JKHU3HHU TCCHO CBA3aHO KaK C MaTEMaTU4YCCKUM aHAaJIU30M, TaK U C
peleHreM ypaBHEHHM M HepaBeHCTB. [Ipu 3ToMm Oombllioe BHUMaHUE yAenseTcs (GOpMUPOBAHUIO
YMEHMS BbIpaKaThb (OpMysJamMH 3aBUCHUMOCTH MEXAY pa3IU4YHbIMU BEJIMYMHAMH, HCCIIEIOBATh
MOJIy4eHHBbIe (PYHKIINH, CTPOUTH UX rpaduku. Marepuai 3Toi coaepKaTeabHOM JIMHUY HalleJIeH Ha
pa3BI/ITI/IC yMeHI/If/'I 1 HABBIKOB, ITO3BOJISIOIINX BI)Ipa)KaTI) 3aBUCHUMOCTH MG)KI[y BCIIMYMHAMHN B
pasnuuHoOil (dopMe: aHaTUTHUECKOH, rpaduueckoid U cioBecHOW. Ero msydeHnwe crnocoOCTBYeT
pa3BI/ITI/IIO aJIFOpI/ITMI/I‘-ICCKOFO MBINIJIICHUA, CHOCO6HOCTI/I K O606III€HI/IIO nu KOHerTI/I3aIII/II/I,
HCITOJIb30BAHUIO aHAJIOTHH.

ConepxkarenbHass JmHHS «Hadama MaremMaTH4eckoro aHajan3a» II03BOJIET CYIIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTUYECKUX, TaK U MPUKIATHBIX 3a]1a4, JOCTYMHBIX 00yJaroIuMcs, Tak
KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH T'pA(PUKU CIOKHBIX (YHKIMH, ONpeneisTh HX
HauOOJbIINEe U HAMMEHBIIUE 3HAYEHUS, BBIUUCIATH IUIOMIAAU (GUryp u oOBEMBI Tell, HaXOIUTh
CKOPOCTH ¥ YCKOpeHHsI TipoiieccoB. JlaHHas conaepxkaTenbHash JUHUS OTKPHIBAa€T HOBBIC
BO3MOKHOCTH MOCTPOCHHSI MAaTEMATUUECKUX MOJENEH peaabHbIX CUTYallUil, TO3BOISET HAXOAUTH
H&I/IJ’IY‘IHICC pCIHeHI/IC B HpI/IKJ'IaI[HI)IX, B TOM 4YHCIIC COLHAJIBHO-3KOHOMHYECKHX, 3aJadax.
3HAaKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOTO aHallu3a CIOCOOCTBYET pPa3BUTHUIO abCTPaKTHOTO,
(OopMabHO-IOTMYECKOTO0 U KPEaTUBHOI'O MBIIUIEHUS, (OPMHUPOBAHMIO YMEHUH pacrno3HaBaTh
MPOSIBIICHUSI 3aKOHOB MAaTeMaTHKH B HayKe, TEXHHKE W HcKyccTBe. OOyuwaromipecss y3HAIOT O
BBIJAOIIINUXCA pe3ym,TaTax, HOJ'Iy’—IeHHI)IX B XO0I€ paSBI/ITI/ISI MaAaTEMAaTUuKN KakK HaYKI/I, 158 06 nx
aBTOpAX.

ConepkarenpHO-MeToInuecKass JUHUS «MHOXKeCTBa M JIOTHKA» BKJIIOYAET B CEOS DJIEMEHTHI
TEOPUM MHOXKECTB U MaTeMaTH4YEeCKON JIOTUKU. TeopeTMKO-MHOXKECTBEHHBIE MpPEICTaBICHUS
HpOHI/ISI)IBaIOT BEChH Kpr IHKOJ'IBHOfI MAaTeMaTuKu 1 Hpe)IJ'Ial"aIOT Han6onee YHI/IBepCaHI)HI)IfI SA3BIK,
OOBEIMHSIOMNN BCE pa3felibl MaTeMaTMKU U €€ NPUIOKEHUH, OHHM CBS3BIBAIOT pa3HbBIC
MAaTEMATUYCCKUEC OUCLUINNIMHBI U HUX HpI/IJ'IO)KeHI/ISI B €AUHOC IICJIOC. Ba)KHO IaTb BO3MOXHOCTH
oOydarolemMycss TOHHUMAaTh TEOPETUKO-MHOXKECTBEHHBIA SI3BIK COBPEMEHHOM MAaTeMAaTHKU U
HUCITIOJB30BATh €0 IJIA BBIpa)KeHI/ISI CBOUX MBICJ'ICfI. JIPYFI/IM BaXHBIM HpI/ISHaKOM MAaTECMATHUKHN KaK
HAyKH cIeAyeT MPU3HATh CBONCTBEHHYIO €l CTPOTOCTh OOOCHOBAHUH U CIIEIOBAHUE OIPEICTIEHHBIM
MpaBUjiaM TIOCTPOCHHS JIOKA3aTENhCTB. 3HAKOMCTBO C DJEMEHTAaMH MaTEMaTUYECKOW JIOTHKU
CHOCOGCTByGT paSBI/ITI/IIO JIOTUYCCKOI'O MBIIIJICHUA 06yqa}oumxc;1, IIO3BOJISICT UM CTpOI/ITb CBOH
pPacCyXJIeHHUsI Ha OCHOBE JIOTHYECKUX TPABUII, (POPMUPYET HABBIKH KPUTHUYECKOTO MBIIIJICHUSI.

B yuebHOM Kkypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHAIIM3a» TMPUCYTCTBYIOT OCHOBBI
MaTeMaTU4eCKOr0 MOJICTUPOBAHUS, KOTOPBIC MPU3BAHBI CIOCOOCTBOBATH (DOPMHUPOBAHHMIO HABBHIKOB



MMOCTPOCHUMA MOILCJICI\/JI PCAIBbHBIX CHTyaHHﬁ, HUCCIICAOBAaHUA 3TUX MOILCJICFI C IIOMOIIIBIO allapara
anreOpsl 1 MaTEeMaTHYECKOTO aHAIN3a, HHTEPIIPETAINY MTOJYyYEeHHBIX pe3yIbTaToB. Takue 3aqaHus
BIUIETEHBI B KQXK/IbII U3 Pa3JIeIOB MPOTrPAMMBI, TIOCKOJIbKY BECh MaTepHall y4eOHOTO Kypca IIHPOKO
UCTIONIB3YeTCS JJISl PEelIeHUs] MPHUKIAAHBIX 3aaad. [Ipy pemieHun peanbHbIX MPaKTHUECKHX 3a1ad
oOyyaromuecsi  pa3BUBAIOT  HAOMIOAATENbHOCTh, YMEHHME  HAaXOJUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCsl, HCIHONB30BaTh AHAIOTHIO, 0000IaTh M KOHKPETU3UPOBATH IPOOIEMY.
ILGHTCHBHOCTB 10 q)OpMI/IpOBaHI/IIO HaBBIKOB PCIICHHA IIPUKIAJIHBIX 3aJa4 OpraHu3yCcTCsa B
nporecce N3y4eHus BceX TeM y4eOHOTO Kypca «Anredpa u Hayajaa MaTeMaTH4ecKOro aHaIn3ay.

OO0mee yuCIIO YacoB, PEKOMEHJIOBAHHBIX JUIA M3Yy4eHUs y4yeOHOro kKypca «AnreOpa W Hadajia
MaTeMaTH4ecKoro aHanmsa» — 272 4daca: B 10 kiacce — 136 dacos (4 yaca B Hezento), B 11 kiacce —
136 vacoB (4 yaca B HEJIEIIO).

Conep:xanue o0yuenus B 10 kinacce.

Yucna u evluucnenus.
Pammonanbueie  uyucna. OOBIKHOBEHHBIE W JECATUYHBIE JAPOOH, TPOLEHTH, OECKOHEUHBIC
nepuoandeckue apodu. [Ipumenenne apodel ¥ MPOLEHTOB Ui PELICHUS MPHUKIAAHBIX 3a7a4d U3
Pa3IMYHBIX OTPACiEll 3HAHUW U PEajbHOW KU3HU.
JleiicTBuTenbHbIC ynciia. PanmoHansHbie U UppallMOHANIbHBIE YKCIa. ApupMETHUYECKUE ONEpalluu C
JNEUCTBUTENBHBIMU YKCIaMU. MOJyllb JEHCTBUTENBLHOTO YKClia U ero cBoicTBa. [IpubmmkEHHbIC
BBIYMCIICHMS, IPABUIIA OKPYTJIECHUS, IPUKUKA U OLIEHKA pe3ysbTaTa BhIUNCICHUN.

Crenenp ¢ nenbM nokaszareneMm. bunom Herorona. Mcnonbs3oBanue moaxomsmeil opmMbl 3arucH
JNEHUCTBUTEIIbHBIX YMCEN JIJISl PEIICHUS] PAKTUUYECKUX 3a7a4 U MPEACTaBICHUS JaHHBIX.
Apudmerniecknil KOpeHb HaTypaIbHOW CTETIEHH U €r0 CBOICTBA.

Crenenb C pallMOHAIbHBIM [10KA3aTEIEM U €€ CBOMCTBA, CTEIIEHB C ICUCTBUTENbHBIM ITOKA3aTEIEM.
Jlorapudwm gucia. CoiicTsa iorapudma. JlecaTuaHbIe M HaTypaTbHBIC JIOTAPUDMBI.

CuHyC, KOCUHYC, TAHT€HC, KOTAHT€HC YUCIIOBOT'O apryMeHTa. APKCUHYC, apKKOCHHYC U apKTaHI€HC
YHUCJIOBOI'O apryMEHTA.

Ypasnenus u nepasencmsa.
ToxzaecTBa U TOXKAECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOpEHb ypaBHeHUs. PaBHOcuIIbHBIE
YpaBHEHUS U ypaBHEHUA-CleICTBUs. HepaBeHCTBO, pelieHue HEpaBeHCTBA.

OCHOBHBIE METOJABI pEUIEHMs] LEIbIX U APOOHO-pallMOHAIBHBIX YpPaBHEHUH W HEpPaBEHCTB.
MHorousneHnsl OT OAHON NepeMeHHON. [leleHne MHOroujaeHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema
be3y. Muorousensl ¢ niensiMu ko3 dunrentamu. Teopema Buera.
[Ipeobpa3oBaHUs YMCIOBBIX BBIPAKESHHM, COIEPIKAITNX CTENEHH U KOPHH.
WppanmonansHble ypaBHeHUs. OCHOBHbBIE METO/bI PELICHHS UPPAIIMOHAIBHBIX YPAaBHEHUH.
[TokazaTenbHble ypaBHEeHUA. OCHOBHBIE METO/IbI PELLIEHUS TOKA3aTEIbHBIX YPABHEHUI.
[IpeoOpa3oBanue BbIpakeHH, coepKaluX Jorapu@mel.
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METOBI PELICHUS JIOTApUPMUIECKIX YPAaBHEHUH.
OcHoBHbIE TpUroHOMeTpHuueckue popmysisl. [IpeoOpasoBaHre TPUTOHOMETPUUECKUX BbIPAKEHHM.
Pemennie TpUroHOMETPUUECKUX YPAaBHEHUM.
Pemenue cucrem TMHEHHBIX ypaBHEHH. MaTpuila CUCTEMBI JIMHEWHBIX ypaBHEHU. Onpenenurens
MaTpulbl 2X2, ero reoOMEeTpUYECKU CMBICT M CBOMCTBA, BHIYMCIICHHE €0 3HAUYE€HMs, TPUMEHEHUE
OTIpeICTUTENS JUIsl PEUIeHUs] CHCTEMbl JIMHEWHBIX ypaBHEHUH. PeleHue npukiaaHbIX 3aaad C
IIOMOUIBI0 CUCTEMBI JIMHEWHBIX ypaBHeHuH. lMccnenoBaHne NMOCTPOEHHOM MOJENN € IOMOIIBIO
MATPHI] ¥ ONPEICTUTEIIEH.
IloctpoeHne MaTeMaTMYECKUX MOJENEH peaJlbHOM CHUTyallud C IIOMOLIbIO YpaBHEHUH U
HepaBeHCTB. [IpuMeHeHre ypaBHEHHI M HEpaBEHCTB K PEIICHUIO MaTeMaTHYeCKUX 3ajad U 3ajad
U3 PA3IMYHBIX 00JIACTeH HAYKU U peabHON KHU3HH.

Dynxkyuu u epaguxu.
Oynkius, crnocoObl 3aaanus QyHKuH. B3aumHo oOpatnbie ¢yHkumuu. Komnosunus QyHKIuUi.
I'paduk Gyakmmm. nemeHnTapHsie mpeoOpa3zoBanus rpaduKoB GyHKITUH.



OOnacte ompeneneHuss U MHOXecTBO 3HaueHMH ¢yHkuuu. Hymun ¢ynkuun. I[IpomexyTku
3HaKonocTosHcTBa. UérHele W Heu€THble (QyHkuuu. Ilepuoguueckue QyHkiuu. [IpomexyTkn
MOHOTOHHOCTH (YHKUUH. MakcUMyMbl ¥ MUHUMYMBbI (QyHKuuu. Haubombimee um HaumMeHbIee
3Ha4eHUs QYHKIUU HA IPOMEKYTKE.

Jlunelinasi, KBagpaTU4Has M JIpOOHO-TUHEHHas (QYHKUMU. OIJIEMEHTApHOE WCCIEAOBAaHUE U
IIOCTPOEHHE UX I'paUKOB.

CrenenHasi GyHKIHSI ¢ HATYPATbHBIM U IENbIM MOKaszareneMm. E€ cBoiicTBa u rpaduk. CoiicTBa u
rpaduK KOpHS n-oif CTENEeHH KaK (pyHKIMM 0OpaTHOM CTENEHU C HATYpaJIbHBIM I10KA3aTEJIEM.
[TokazarenbHass W Jorapudmuueckas (yHKIUHM, HX CBOHCTBa M rpaduku. Mcnonabp3zoBaHue
rpaduKoB (pYHKIMH U1 peleHns ypaBHEHUH.

Tpuronomerpuueckass OKpPY>KHOCTb, ONpEACICHUE TPUTOHOMETPUUECKUX (DYHKIMIA YHCIOBOTO
apryMeHTa.

OyHKIIMOHANBHBIE 3aBHCHMOCTH B pEAJIbHBIX Mpoleccax H sBICHUSAX. ['papuku peanbHBIX
3aBUCUMOCTEH.

Hauana mamemamuueckozo ananusa.

ITocnenoBarenbHOCTH, C€HOCOOBI  3aJaHusl  IocjenoBaTenbHOCTEd. Metoa MaremMaTudecKoin
UHAYKIMU. MOHOTOHHBIE W OrpaHMYEHHBIE IIOCIEN0BATEIbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTEeMaTHYECKOro aHaJIn3a Kak aHajln3a 0ECKOHEYHO MaJIbIX.

Apudmerndeckass U TreoMeTpudeckas Inporpeccud. beckoHeuHOo yObIBarommias reoMeTpuvecKast
nporpeccuss. Cymma OeckoHeuHO YObIBarolield reoMeTpudeckoil mnporpeccuu. JInHeHHBIH U
SKCIIOHEHIMAIBHBIN pocT. Yucio e. @opMyiia ClI0KHBIX NMPOLEHTOB. Mcnonp30BaHue nporpeccuu
JUIS PELLIEHUS PeaIbHBIX 3a7a4d IPUKIIAJHOTO XapaKTepa.

HenpepeiBHble (QyHKIMHM M HUX cBOiCTBAa. TOYKM pa3pbiBa. ACHMOTOTHI TPaQHUKOB (HYHKITHIA.
CBoiicTBa (QpyHKIUMI HeNpepbIBHBIX Ha OTpe3ke. MeToJl MHTEpBajJOB JUIsl PELICHUs HEPABEHCTB.
[IpumeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIUI JUUIs peIIeHUs 3a/1a4.

IlepBast u BTOpas mpousBoaHble GyHKIMU. OnpeneneHne, reOMeTPUIECKUi U GU3NUYECKUN CMBICI
MIPOU3BOHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (DyHKITUH.

[TponsBonHble 3neMeHTapHbIX (yHKIUA. [Ipom3BoaHas CyMMBl, HpPOU3BEACHHUS, YaCTHOTO U
KOMITO3UIIMHN (YHKIIUH.

MHmnoowcecmsa u no2uxa.

MHOXeCTBO, ONEpaly HaJ MHOXECTBaMH U UX CBo#cTBa. Jlmarpammel Diinepa—BenHa.
IIpuMeHEeHNE TEOpPEeTUKO-MHOXKECTBEHHOIO amnmnapara i ONMCAaHHsA DPEATbHBIX IPOLECCOB U
SIBJIGHUH, MIPU PELICHUH 3a/1a4 U3 IPYTrUX Y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOWCTBO MaTeMaTHYECKOro OOBEKTa, CIIEACTBHE, JI0Ka3aTeIbCTBO,
PaBHOCHUJIbHBIE YPaBHEHHUS.

Conep:xanue o0yuenusi B 11 kinacce.

Yucna u eviuucnenus.

Harypanbnpie u nenpie uncna. [IpumeHeHne TpPU3HAKOB JETUMOCTH IIENIBIX YHCEeN, HauOOIbIITHA
obmmit genutens (nanee — HOJl) u Hammenbiee oOmiee kpatHoe (manmee -HOK), ocratkoB mo
MOJYJII0, anropuTMa EBKIIMIa A1 perieHus 3a1a4 B IeNIbIX Yuciiax.

KommnekcHbie ymcna. AnreOpanueckas U TPUTOHOMETpUYecKas (OpPMBI 3aMUCH KOMILIEKCHOTO
gucina. ApudMeTHYeCKHe Omepanud ¢ KOMIUIEKCHBIMU duciiaMu. M300pakeHne KOMITJIEKCHBIX
yucen Ha koopAauHaTHOW Tuiockoctu. dopmyna Myaspa. KopHu n-oif cTeneHu M3 KOMILIEKCHOTO
gyucna. [[ppyMeHeHne KOMIUIEKCHBIX YUCEI JIJIS PeIIeHus] PU3MUEeCKUX U TEOMETPUUYECKHX 3a/1ad.
Ypasuenus u nepasencmsa.

CucremMa ¥ COBOKYNMHOCTh YpaBHEHHWW W HEPABEHCTB. PaBHOCWIBHBIE CHUCTEMBI U CHCTEMBI-
cienctBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6O0p KOpHEH TPUTOHOMETPUUYCCKUX YPAaBHEHHUU C TTOMOIIBI0 TPUTOHOMETPUIECKON OKPYKHOCTH.
Pelrenue TpUroHoMeTpUUECKUX HEPABEHCTB.

OCHOBHBIE METObI PELICHUS TOKA3aTENIbHBIX U JOrapu(pMUYECKUX HEPABEHCTB.



OCHOBHBIE METO/IbI PELICHUS UPPAIIMOHAIbHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS CHCTEM W COBOKYIIHOCTEW pallMOHAIBHBIX, WPPALMOHAIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX YpaBHEHUI.

VYpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPAMH.

IIpuMeHeHNne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHHUIO MATEMATHMYECKUX 3aJad U 3a1ad U3

pa3IMyYHbIX 00JacTel HAyKH U peallbHOM JKU3HU, HHTEPIIPETALIMS MTOJIyYeHHBIX PEe3yIbTaTOB.
DyHKyuU U epaguxu.

I'paduk xommosunuu ¢yHknuil. ['eomerpuueckue o0pa3bl YpaBHEHHM U HEPaBEHCTB Ha

KOOPJAWHATHOM IIOCKOCTH.

Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U rpaUKu.

I'paduueckue MeTObI pelIeHNs ypaBHEHUN 1 HepaBeHCTB. | paduueckre MeToIbl pemeH s 3a/1a4 ¢

rnapameTpamH.

Hcnons3oBanue TpadukoB (YHKIUH IS MCCICIOBAHUS TPOIECCOB U 3aBUCUMOCTEH, KOTOPHIE

BO3ZHUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTrUX YUeOHBIX IPEIMETOB U PEATbHOM KU3HU.

Hauana mamemamuueckozo ananusa.

[IpumeHeHre NPOM3BOAHON K UCCIEAOBAaHUIO (YHKIUH Ha MOHOTOHHOCTH M JKCTPEMYMBI.

Haxosxnienne HanOobIIero 1 HAMMEHBIIIETO 3HAYCHUN HEMPEPHIBHON (DYHKIIMHM HA OTPE3KE.

[IpuMeHeHne nMpou3BOIHOM UIsl HAXOXKACHUS HAWIy4ylIero PelieHus B MPUKIAIHBIX 3a7aydax, s
OIIpeJIeNIEHUs] CKOPOCTH U YCKOPEHUS MpoLecca, 3aJaHHOT0 (HopMyIoi Witn rpaduKoM.

[TepBooOpasHas, OCHOBHOE CBOMCTBO mMepBooOpa3HbIX. [lepBooOpasHbie AeMEHTapHBIX (YHKIIHIA.

[IpaBuiia Hax0XAEHUS IEPBOOOPAZHBIX.

WNurerpan. I'eoMmerpuyeckuid CMbICI HHTerpajia. BpruuciieHne omnpenenéHHOro HWHTerpajga 1o

dbopmyne Hetorona—JIeiiOHuma.

[Ipumenenue UHTErpaa JUid HAX0XKICHUS IIOMAAeH TIIOCKUX GUTYp U 00bEMOB reOMETPHUECKUX

TeJ.

[Tpumeps! pemennii guddepeHnnanTbHbIX ypaBHEHUH. MaTeMaTH4eckoe MOISTHPOBaHUE PEaTbHBIX

MIPOIIECCOB C MOMOIIIBIO AU PEepeHIINATIBHBIX YPaBHEHUMN.

Ilhanupyemoie npeomemmvie pe3yiomamuvl 0C80E€HUA pedepanvHoil padoueil npozpammol
YyueoHoz2o Kypca «Anzebpa u navana MamemMamuieckozo aHaau3a» Ha y2ayoaéHHoOM ypoeHe HA
YPOGHE cpeoHeo 00ueco 00pa3o8anusl.

K xonuy ooyuenua e 10 knacce odyuarwwuiica noayuum caedyoujue npeomemHbvle
pe3yiomamesl NO OMOEIAbHLIM Mmemam (hedepanvHoll padoyeil npozpammel y4edHo20 Kypca
«Anzebpa u nauana mamemamuueckKo20 AHAIUZA»:

Yucna u evluucnenus:

CBOOO/IHO OTEpPHPOBATh MOHATHSAMH: PAllMOHAIBFHOE YHCIIO, OECKOHEUHAs Mepuoandeckas Ipoob,
MIPOIIEHTHI, UPPAITMOHATHFHOE YHCII0, MHOYKECTBA PAIIHOHATBHBIX M JICHCTBUTEILHBIX YHCEI, MOIY/Ih
JEHUCTBUTEIHLHOTO YUCIIA;

MPUMEHSITh APOOH M TIPOIICHTHI JIJIs PEIICHHS TPUKIIATHBIX 3a/1a4 U3 PA3IMYHBIX OTpaciiel 3HaHHMA
U peaTbHOU KU3HU;

MPUMEHSITh TPHOIKEHHBIC BBIYUCIICHUS, MTPABUIA OKPYTJICHUS, TPUKUIKY W OIEHKY pe3yJibTara
BBIYHCIICHUI;

CBOOOJ/IHO OIEPHPOBATH MOHATHEM: CTETIICHb C ICJBIM MOKA3aTeeM, MCIOIb30BaTh ITOIX OISO
dbopMy 3amucu JEHCTBUTENBHBIX YHUCEN [JIS PEIIeHUs MPAKTUYECKUX 3a/Ja4 U MPeICTaBICHUS
JTaHHBIX;

CBOOO/IHO OTIEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATYPAILHOU CTENEHHU;

CBOOOJTHO OIEPUPOBATH MOHATHEM: CTEIICHD C PAIIHOHAIBHBIM ITOKa3aTeleM;

CBOOO/IHO OMEPUPOBATH MOHATUSAMU: JOTapru(M Yrciia, TeCATUIHBIE U HATYpaJbHbIC JTOTapu(MBI;
cBOOO/IHO ONEPUPOBATH MOHATUSMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC YHCIIOBOT'O apTyMEHTa;
OTIEpUPOBATH OHATUSMU: APKCUHYC, APKKOCHHYC ¥ apPKTAHT€HC YUCIIOBOTO apryMEHTA.

Vpaenenus u nepagencmaa:



CBOOOJHO ONEpUPOBATh TMOHATHSIMU: TOXIECTBO, ypaBHEHHE, HEPAaBEHCTBO, PABHOCHIIbHBIC
YPaBHEHMsI U yPABHEHUA-CIIEACTBUS, PABHOCWIIbHBIE HEPABEHCTBA;

NPUMEHATh PA3IMYHBIE METOMABI PEHICHUS PALMOHATIBHBIX U JAPOOHO-pAllMOHANBHBIX YpaBHEHHH,
IIPUMEHSATh METOJ] MHTEPBAJIOB JJIS pEIIEHUS] HEPABEHCTB;

CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: MHOTOWIEH OT OJHOW NEPEMEHHOW, MHOTOWIEH C LEIbIMU
KO3(QpUIHEHTaMH, KOpPHHM MHOIOYJICHA, IPUMEHSTH [JeJIeHMe MHOIOWwIeHa Ha MHOTOWIEH C
ocTaTKoM, TeopeMy be3y u reopemy Buera st peuienus 3agauy;

CBOOOJHO ONEpUPOBaTh MOHATUSAMU: CHUCTEMA JIMHEWHBIX ypaBHEHHMH, MaTpulia, OINpPEIeINUTEINb
MaTpUlbl 2 X 2 U €ro reOMeTPUUYECKUN CMBICII, MCIIOJIb30BaTh CBOMCTBA ONpeAenuTens 2 X 2 s
BBIUUCIICHUS] €r0 3HA4YEeHUs, INPUMEHATh ONPEACIUTENM M PELICHUs CHCTEeMbl JUHEHHbIX
YpaBHEHUH, MOJEIMPOBATh PEAJIbHBbIE CUTYALlUU C IOMOLIBIO CUCTEMBl JUHEHHBIX YpPaBHEHUH,
UCCIIeIoBaTh IOCTPOCHHBIE MOJEIM C IOMOIIbI0 MAaTpPUIl U OINpeleNnuTeNIel, UHTEPIPETUPOBATh
IIOJIyYEHHBIN pe3ysIbTarT;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU [l IPE0Opa30BaHUs BbIPaKEHUI;

BBIIIOJHATE NpeoOpa3oBaHMsI YUCIIOBBIX BBIPAKEHUH, COJEp)KAIMX CTENEHU C palMOHaIbHBIM
1oKa3aTeseM;

MCIOJIB30BaTh CBOMCTBA JIOTaprU(pMOB AJIsl TPeoOpa3oBaHUs JOrapu(pMHUIECKUX BBIPAKECHUH;
CBOOOJHO OIEPUPOBATh IMOHATUAMHU: HMPpPALUOHAIbHBIEC, I[OKA3aTelIbHbIE M JOrapupMHUUEcKue
YpaBHEHHUS, HAXOJUTh MX DPELIEHUS C IOMOILBI0 PAaBHOCUJIBHBIX IEPEXOJ0B WM OCYILIECTBIASA
IIPOBEPKY KOpHEHi;

MIPUMEHSTh OCHOBHBIE TPUTOHOMETpHUYECKHE (POPMYITBI I TPeoOpa3oBaHUsl TPUTOHOMETPUYECKHIX
BBIPAKEHUI;

CBOOOJHO ONEPHPOBATH MOHATHEM: TPUTOHOMETPHUYECKOE YpaBHEHHE, MPHUMEHSATh HEOOXOIUMbIE
(bopMyIIbl ISl pelIeH!s] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUH;

MOJIETIMPOBATh pealbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTaBIATh BBIPAXKEHUS, YpaBHEHUS,
HEPABEHCTBA II0 YCJIOBHIO 3aJaud, HCCIIEN0BaTh IOCTPOECHHBIE MOJEIM C HCIOJIb30BAHUEM
anmapara anreOpsl.

Dynxyuu u epaguxu.

cBOOO/IHO ONEpPUPOBATh MOHATHUAMHU: (DYHKIHMSA, COCOOBI 3aJaHusl (YHKIMH, B3aUMHO OOpaTHbIE
GbyHKIMU, KOMIO3UIMS QYHKIUH, rpaduk (QyHKIUH, BBIIOIHATH 3JIEMEHTApHbIE MPEoOpazoBaHMs
rpadukoB QyHKIUI;

CBOOOJTHO OIEPUPOBATH MOHATUAMHU: OOJIACTH ONpPENETIECHUs M MHOXKECTBO 3HAueHMH (yHKLHH,
HYJIU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh MOHATHAMM: YETHBIE W HEUETHBIE (DYHKIUM, MepHoAMYecKre (YHKIINH,
MPOMEXYTKM MOHOTOHHOCTH (YHKIIMH, MAaKCUMyMbl U MHUHUMYMbl (YHKIMH, HauOojbllIee U
HaMMEHblIIee 3HaueHue (QyHKIUH Ha IPOMEXYTKE;

CcBOOO/IHO OINEPUPOBATh MOHATUSAMU: CTENEHHAs (PYHKUHUS ¢ HATYypaJIbHbIM M LIEJIBbIM MOKAa3aTeNeM,
rpaduK CTENEHHOW (QYHKIUHU C HATYPaJIbHBIM U LEJBIM IOKa3aTesleM, TpaguK KOPHS n-0i CTENeHU
Kak (QyHKIIMH OOpaTHOM CTENEHU C HATypaJbHbBIM TTOKa3aTelieM;

OIIEpPUPOBATH MOHATUSAMH: JHHEHHAas, KBaJpaTHUyHas U JpoOHO-TUHEWHass (YHKIMH, BBIIOJIHSITH
AJIEMEHTapHOE HCCIe0BAHNE U TIOCTPOEHUE UX TPadUKOB;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMU: TIOKa3aTeNbHas U Jorapugmuyeckas QyHKIUN, UX CBOWCTBA U
rpaduKH, UCIOJIb30BATh UX IPA(GUKH 71 peUICHHs YpaBHEHHUI;

CBOOOJHO  ONEpUPOBaTh  MOHATHSAMU: TPUTOHOMETPHUYECKAs  OKPYXHOCTb,  ONpeeTICHHE
TPUTOHOMETPUYECKHUX (YHKIIHI YHUCIOBOTO apryMEeHTa;

UCMOJIb30BaTh Ipaduku GYyHKUMN IJIS1 UCCIIEAOBAHUS MPOLECCOB M 3aBUCUMOCTEH MpPU pEIICHUU
3aJla4 U3 JAPYrux ydeOHBIX MPEAMETOB M PEabHOM KHU3HU, BbIpaKaTh (opMysrIamMH 3aBUCHUMOCTH
MEXly BEJINUNHAMU;

Hauana mamemamuueckozo ananusa:

CBOOOTHO OTIEPHPOBATH MOHATHAMHU: apu(pMeTHUecKas U TeoOMeTpuUYecKas porpeccusi, 0ECKOHEUHO
yObIBaroIasi reoMeTpuyeckasl IMporpeccus, JMHEHHBIH M SKCHOHEHIMAIbHBIA poCT, (opmyna



CJIO’KHBIX MPOLIEHTOB, UIMETh MPECTABIICHUE O KOHCTAHTE;
HCTIONIB30BATh MPOTPECCUH ISl PEILICHNS PeaTbHbIX 33/1a4 IPUKIAIHOTO XapaKTepa;

CBOOOHO OIEpUPOBATH HOHATUSAMHU: [IOCJIE0BATENbHOCTD, CIIOCOOBI 3aJjaHus
MOCJIEI0BATENBHOCTEH, MOHOTOHHBIE M OTPaHWYEHHBIC ITOCIIEIOBATEILHOCTH, OHMMATh OCHOBBI
3apOXKIEHUS MaTEMAaTHYECKOT0 aHAIN3a KaK aHalIn3a OECKOHEYHO MaJlbIX;

CBOOO/IHO OTEPUPOBATh MOHATUSMU: HETIPEpBIBHBIC (DPYHKINHU, TOYKH pa3pbiBa rpaduka QyHKIHH,
acUMIITOTHI rpaduka GyHKINY;

CBOOO/IHO OmepupoBaTh MOHATHEM: (DYHKIUS, HEMpephIBHAs HA OTpPE3KE, MPUMEHSATh CBOMCTBA
HETPEepbIBHBIX (DYHKIMIA J1s1 pelIeHus 3a1ay;

CBOOO/IHO OINEPUPOBATH MOHATHAMH: IEpBasi W BTOpas MPOU3BOJAHBIC (DYHKLUH, KacaTedbHas K
rpaduky QyHKIUH,

BBIYHCIIATH MIPOU3BOIHBIE CYMMBI, TPOM3BEICHHS, YACTHOTO M KOMITO3MLIUH JBYX (YHKIIUH, 3HATH
MIPOU3BOIHBIC JIEMEHTAPHBIX (PYHKIUH;

UCIIOJIB30BATh TEOMETPUUYECKUN M (PU3UUECKHUIA CMBICI TPOM3BOJHOM ISl peIICHHUS 3a/1a4.
Mnuoowcecmsa u nozuxa:

CBOOO/IHO OTIEPUPOBATH MOHITUSMH: MHOKECTBO, OTIEPAIlH HaJl MHOXKECTBAMH;

UCTIOJB30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Ui ONHCAHUS pEajbHBIX IPOLECCOB U
SIBJICHUI, IPU PEILICHNH 3a]a4 U3 JPYTHX YI€OHBIX MPEIMETOB;

CBOOO/IHO OIEPUPOBATH IMOHATHSIMU: OIpE/eNICHHE, TEeOpeMa, ypaBHEHHE-CIECICTBHE, CBOWCTBO
MaTeMaTU4eCcKOro 00bEKTa, J0Ka3aTelbCTBO, PABHOCUIIBHBIC YPaBHEHHUS 1 HEPABEHCTBA.

K konuy ooyuenua e 11 Knacce ooOyyarwowuiica nojydum cieoyloujue npeomemHovle
pesynbmamsvl N0 OMOENbHLIM MmemMam QedepaivHoil padoueii nPozpammvl yueOHO020 Kypca
«Anzebpa u nauana mamemamuyecKo20 AHAIUIAN:

Yucna u eviuucieHus:

CBOOOJHO ONEpUpOBaTh MOHATUSAMU: HATYpaJbHOE W LEJI0E YHCIO, MHOXKECTBA HATYpaJbHBIX M
LEeNbIX YHCeN, MCIOJB30BaTh Npu3Haku aenumoctu nensix uucen, HOJ[ m HOK wnaTypanbHbIX
qucell AJIs PEeIIeHUs 3a1a4, IPUMEHATh alroput™M EBknnna;

CcBOOO/JIHO ONEpUPOBATh IMOHSATHEM OCTaTKa IO MOIYJIO, 3alMChbiBaTh HaTypallbHbIE 4HCIa B
Pa3IMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHUS;

CcBOOO/JIHO OMEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHUCIO UM MHOKECTBO KOMIUIEKCHBIX YHCEIl,
MPEJCTaBIATh KOMIIJIEKCHBIE YMCIIa B aNredpandeckoil 1 TPUrOHOMETPUUECKOM (popme, BBIMOIHATh
apudmeTryecKue onepanuy ¢ HUMU U U300pakaTh Ha KOOPJIMHATHON TJIOCKOCTH.

Ypasnenus u nepasencmsa:.

CcBOOO/IHO OIEpUPOBaTh MOHATUSMU: HUpPpPALUOHAIbHBIEC, MOKa3aTelbHbIE U JOrapupMuyecKkue
HEPABEHCTBA, HAXOAUTh UX PELIEHMS C TOMOLIBIO0 PABHOCUIIBHBIX IIEPEXOOB;

OCYILIECTBISATH OTOOP KOPHEN IpU PEelIEeHUU TPUTOHOMETPHUUECKOTO YPAaBHEHUS;

CBOOOJHO ONEpPHPOBATh MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHATh HEOOXOAUMBIE
(GbopMyIIbI ISl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEpUpOBaTh MOHATUSAMHU: CHUCTEMAa M COBOKYIHOCTh YPaBHEHUH U HEPaBEHCTB,
PaBHOCHUJIbHBIE CHUCTEMBI U CHUCTEMBI-CIIEJCTBUS, HAXOAUTh PELICHUS CHUCTEMbl U COBOKYIHOCTEH
palMoHANBHBIX, UPPALIMOHATIBHBIX, TOKA3aTENbHBIX U JOrapu(pMHUUECKUX YPaBHEHUN 1 HEPABEHCTB;
pemars  paluoOHalbHBIE,  HMppallMOHANbHbIE,  IOKa3aTeJlbHbIE,  JorapupMuUyecKkue U
TPUTOHOMETPUUYECKHE YPABHEHUS U HEPABEHCTBA, COACpKAILME MOYJIN U TapaMETPhI;

MPUMEHSTh Tpaduyeckhue METOIbl JUIsl PElIeHUs YpaBHEHMH M HEPaBEHCTB, a TaKXke 3ajay C
napameTpamy;

MOJIETIMPOBATh pealbHbIE CHUTyallMM Ha S3bIKEe anreOpbl, COCTaBISATh BBIPAXKEHMS, YpaBHEHUS,
HEpPABEHCTBA M MX CHCTEMBbI [0 YCIIOBUIO 3aJaud, MCCIEA0BATh IIOCTPOEHHBIE MOJEIH C
HCIOJIb30BaHUEM allllapaTa ajareopsl, MHTEPIPETUPOBATh MOTYYEHHBIN pPE3yIbTaT.

Dynkyuu u epaguxu:

CTPOUTH IpaUKU KOMIO3UIMH (YHKIHMHA C MOMOIIBIO 3JIEMEHTApPHOIO UCCIEIOBAaHMS U CBOMCTB



KOMIIO3ULIUH JIBYX (YHKLUH;

CTPOUTH TEOMETpHYECKHE 00pa3bl YPaBHEHUH M HEPABEHCTB HA KOOPIMHATHOM TIOCKOCTH;
CBOOO/THO OTIEPUPOBATH MOHATHIMHU: TPAPUKU TPUTOHOMETPHUECKUX (DYHKIIHIA;

NPUMEHATHh QYHKIMH JUIs1 MOJICTTUPOBAHHS U MCCIICIOBAHMUS PEATBbHBIX TPOIIECCOB.

Hauana mamemamuueckozo ananusa:

UCIIOJIH30BATh MPOU3BOIHYIO JIJISl HCCIIEIOBaHUS ()YHKIIMU HA MOHOTOHHOCTD U DKCTPEMYMBI;
HAXO/UTh HauOOJIbIIIee U HAaMMEHbBIIIee 3HAaYeHUs (PYHKIIMHM HENPEPHIBHOW Ha OTPE3KE;
UCIIOJIB30BaTh MTPOU3BOIHYIO JUTSI HAXOXKIACHHUS HAMITYUIIIerO PEIICHHS B IPUKIIAJHBIX, B TOM YHCIIC
COLIMAJIbHO-9)KOHOMHYECKUX, 3a/adax, J/JIs OINpENIelIeHUsT CKOPOCTH M YCKOPEHHUs Ipolecca,
3aIaHHOTO (POPMYJION MM TpadUKOM;

CBOOOJHO OIEPHUPOBATH MOHATHAMHU: TepBOOOpa3Has, OMNPEACIEHHBIM WHTErpai, HaXOIUTh
NepBOOOpA3HbIC 3JEMEHTApHBIX (YHKIHMHA W BBIUUCIATH HWHTErpan mo ¢opmyine HproToHa—
Jleitbunma;

HAXOJIUTh IUIOMIAIU TUIOCKUX QHUTYP U 00BEMBI TEJ C IOMOIIBIO0 UHTETpaIa;

UMETh TMPEJCTaBICHHE O MaTeMaTHYeCKOM MOJICIMPOBAaHUM HA TPUMEpPE COCTaBJICHUS
g depeHInaIbHbIX YPaBHEHHI;

pemaTh NPUKIAHBIE 3312491, B TOM YHCIIE COLUAITBHO-3KOHOMUYECKOTO B (PU3MUYECKOT0 XapakTepa,
CpeICTBaMU MAaTEMAaTUYCCKOTO aHaJIH3a.

TEMATHYECKOE IINTAHUPOBAHMUE AJITEBPA

10 KJIACC
KonnuecTtBo gacos
Ne Konrpons = IIpakTua OUEKTPOHIbIE
W/ HaumeHoBaHue pa3fenoB U TEM IPOrpaMMBbl Beero | Hute ccKiie (uudpoBbie)
obpa3oBarenbHbIE
paboThI paboThl pecypesI
MHOK€eCTBO JJEUCTBUTEILHBIX YKCell. MHOTrOWIEHEI.
1 PanyonanbHble ypaBHEHUSI U HEPABEHCTBA. 24 1 1

Cucrembl TMHEWHBIX YpaBHEHUN

Oynkiyun U rpaduku. CteneHHas QyHKIHS ¢
IEIIBIM [TOKa3aTeIeM

ApudmeTrrueckuii KOpeHb N-0ii CTETICHH.
HppanuoHanbHble ypaBHEHUS

ITokazarenbHas pynkuus. [lokazaTenbHble

4 YpaBHEHUS 10 !
5 Jlorapudmudeckas ¢pyukius. Jlorapudpmudeckue 18 1 1
YpaBHEHUSA
6 TpuroHomMeTpu4eckne BEIpaXKEHNUA U YPaBHEHHS 22 1 2
7 ITocnenoBaTenbHOCTH U IPOrPECCUU 10 1
8 Henpepeoisabie hynkunu. [IponsBognas 20 1
9 [ToBTOpenwue, 0000IICHHE, CUCTEMATH3AIMS 3HAHUH 5 2
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 10 5

TEMATHUYECKOE IINITAHUPOBAHUE AJIT'EBPA




11 KJIACC

KoauyecTBO 4acos

HanMeHoBaHue pa3ae/ioB U TeM Konrpon  Ipaktn DuiekTpoHHbIE (1UdpOBHIE)
nporpamMmmabl Bcero bHBIE YyecKue 06pa3OBaTeJII>HI>Ie peCypcChl
padoTHhI padoThI

Uccnenopanue GhyHKIMIA ¢

HOMOILHO TPOH3BOHOR 22 1 https://m.edsoo.ru/f11c4afd
IlepBooOpasHas 1 HHTErpaj 12 1 https://m.edsoo.ru/fl1c4afd
I'padukn TpUTOHOMETPUICCKUX

¢Gynkuumit. TpuroHomerpuieckue 14 1 https://m.edso00.ru/1568aba3
HEpaBeHCTBA

HppauyoHanbHeble,

HOKa3aTeIbHbIC U 24 1 https://m.edsoo.ru/f11c4afd
norapuMuIecKre HepaBeHCTBa

KomrmiekcHble yncia 10 1 https://m.edsoo.ru/f11c4afd
HarypainbHble U 1IeJIbIC YHCIIa 10 1 https://m.edsoo.ru/f11c4afd

CucTeMsl palOHAIBHBIX,
UPPAIMOHATBHBIX TTOKA3aTeIbHBIX 12 1 https://m.edsoo.ru/f11c4afd
¥ JIorapru(h)MHUIECKUX YPABHECHHUI

[TPOT'PAMME

3aja4n ¢ mapaMeTpamMu 16 1 https://m.eds00.ru/1568aba3
Hosroperne, 0606meHPUIe’ 16 2 https://m.edsoo.ru/f11c4afd
cucreMaTui3anuda 3HaHUU

OBIIEE KOJIMYECTBO YACOB I1O 136 10 0

Pabouasi nporpamma yue6Horo kypca «I'eomerpus».

['eomeTpus sBsieTCsl ONHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHEro 001ero oopa3oBaHus, TaKk
Kak 00ecreuynBaeT BO3MOXKHOCTb M3y4€HHs TUCIHMILIMH €CTECTBEHHO-HAYYHOH HAINpaBIE€HHOCTH U
MpeIMETOB TyMaHUTapHOro Iukia. Jlormueckoe MeluieHHe, (opMupyeMoe Mpu H3y4eHUU
00y4aromuUMHUCs TOHATUIHBIX OCHOB T€OMETPHM, NPHU JOKa3aTeIbCTBE TEOPEM U IOCTPOCHUH
LENOYKH JIOTUYECKUX YTBEP)KIECHUHN MPH PELIeHUH T'€OMETPUUYECKUX 3ajady, YMEHHE BBIIBUraTh U
OIIpOBEpraTh TMIOTE3bl HENOCPEACTBEHHO HCIIONIB3YIOTCA IPHU PELIEHUM 3a1ad €CTECTBEHHO-
HAy4YHOTO 1IMKJIa, B YaCTHOCTH (PU3MUECKUX 3aau.

Llens ocBOeHUs mporpaMmMbl yueOHoro Kypca «I'eomeTpusi» Ha yriayOoJE€HHOM ypOBHE — pa3BUTHE
MHIUBUAYAIBHBIX CHOCOOHOCTEH OOyyarouuxcs Mpu U3YyYEHHH T'€OMETPUH, KaK COCTaBIISIONIEH
npeaMeTHoi obmactu «Marematnka W HH(OpMaTHKay yepe3 oOecredeHHue BO3MOKHOCTH
MpUOOPETEHUsI U HCIOJIb30BaHUSA Oojiee TIyOOKUX TE€OMETPUYECKUX 3HAHUN U JeMCTBHIA,
Creln(UYHBIX TE€OMETPHH, U HEOOXOMUMBIX Ui YCIEIIHOro NMpo(ecCHOHAIBHOTr0 00pa3oBaHus,
CBSI3aHHOT'O C MCIIOJIb30BaHUEM MaTEMaTHKU.

[TpropuTeTHBIMU 3aJlayaMU Kypca T€OMETpHH Ha YIrIyOJIEHHOM YpPOBHE, PACIIMPSIOIMIMMHU U
YCUIIMBAIOIIUMU KypC 0a30BOr0 YpOBHS, SBIISIOTCS:
pacupeHne MpeACTaBICHUs O TeOMETPHUM KaK 4YacTH MHPOBOM KyJIbTYpbl U (OpMHpPOBAHHE
OCO3HAHUS B3aMMOCBSA3M T€OMETPUH C OKPYKAIOIIMM MHPOM;
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dbopMUpOBaHHE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIypax Kak O BaKHEHIIHUX
MaTE€MaTHYECKUX MOJENAX, MO3BOJISIONINX ONMUCHIBATh U U3y4daTh Pa3HbIC SIBJICHUS OKPYXKAIOLIErO
MUpa, 3HaHWE TOHATHIHOTO anmnapaTta o paszaeny «CrtepeoMeTpus» yd4eOHOro Kypca reOMETpUH;
dbopMUpOBaHHE yMEHHS BJa/IeThb OCHOBHBIMHU MOHSTHUSMH O IMPOCTPAHCTBEHHBIX (UTYpax M UX
OCHOBHBIMH CBOICTBaMH, 3HaHHE TEOPeM, POPMYI U YMEHHUE UX IMPUMEHSTh, YMEHHS JOKa3bIBATh
TEOPEMBbI U HAXOJUTh HECTAaHAAPTHBIE CLIOCOOBI pelIeHHs 3a/1a4;

(dbopMHpOBaHKE YMEHUS PACIIO3HABATH HA YEPTEKAX, MOJEISAX U B pEaIbHOM MUPE MHOTOTPaHHUKHU
U TeJa BPAILLEHUs], KOHCTPYHUPOBATh FT€OMETPUUECKUE MOJIEIIH;

¢dbopMHpOBaHHE TIOHUMAHHS BO3MOXHOCTH AKCMOMATHYECKOTO MOCTPOSHHSI MaTeMaTHYEeCKUX
Teopuit, GoOpMUPOBAHNE TOHUMAHUS POJIM AKCMOMATUKHU IIPU MIPOBEICHUU PACCYKICHUIA;
(dbopmMHupoBaHHE YMEHHs BIaJeTh METOJAMH JIOKAa3aTelIbCTB U aJTOPUTMOB PEUICHUS, YMEHHS UX
IIPUMEHATH, IPOBOJUTH J1I0KA3aTEIbHbIE PACCYKIEHUS B XOJI€ PELIECHUSI CTEPEOMETPUUECKUX 3a7au
M 3aJa4 C TPAKTUYECKUM COJEepKaHHeM, (OpMUpOBaHME NPEACTABICHUS O HEOOXOAUMOCTH
JI0Ka3aTeNIbCTB IpU OOOCHOBAaHUM MAaTEMaTHYECKHX YTBEP)KICHHI W pOJM aKCMOMAaTUKU B
MIPOBEACHUU JACTYKTUBHBIX PACCYXKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHNE MHTEIUICKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN O0yJarommxcs,
[I03HABATEIbHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX YMEHUN, KPUTUUHOCTH MBILUIEHUS, HHTEpeca K
M3Y4YEHUIO T€OMETPHH;

¢dopmupoBanre (HYHKIIMOHAILHONW IPaMOTHOCTH, PEICBAHTHOW I€OMETPUH: YMEHHS PaclO3HABATh
MIPOSIBIICHUSI T€OMETPUUYECKUX TMOHATHI, OOBEKTOB U 3aKOHOMEPHOCTEH B PEAIbHBIX JKU3HEHHBIX
CUTyallUsIX M TPU U3YYCHUH JAPYTHX YUEOHBIX MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEN, MOJECIUPOBAHUS PEAIbHBIX CUTYyalUMi, UCCIEAOBAHUS MOCTPOEHHBIX MOJENEH,
MHTEPIIPETALMU [TOJIyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJIEp)KATEIbHBIMU JIMHUSAMU y4deOHoro kypca «['eomerpusi» B 10-11 kmaccax
aBisitores: «lIpsimple M 1uiocKOCTH B mpocTpaHCTBe», «MHOrorpaHHukm», «Tema BpamieHus»,
«BekTopsl U KOOPAUHATHI B IPOCTPAHCTBE, «/IBMKEHUS B TPOCTPAHCTBEY.

ChopmymnpoanHoe B PI'OC COO TpeboBaHME «yMETh ONEPUPOBATH MOHATUIMUY,
pENIeBaHTHBIX TEOMETPHUH Ha YryOiaEHHOM ypoBHE oOydenus B 10—11 kimaccax, OTHOCHTCS KO BCEM
COJIEp’KAaTEeNIbHBIM ~ JIMHUSIM ~ y4eOHOro Kypca, a (opMHpOBaHHE JIOTUYECKHMX  yMEHUM
pacmpesensercss He TOJIbKO MO COoAepKaTeIbHBIM JIMHUSM, HO U 10 TofaMm obydenus. CoaepikaHue
o0pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pe3ynbTaTam ocBoeHust denepanbHoil padoueit
MPOrPaMMBI, pacrpeAeNEHHBIM M0 rojlaM 00y4eHus, CTPYKTYPHPOBAHO TaKUM 0Opa30M, 4TOOBI KO
BCEM OCHOBHBIM, NPUHILHUIIHAIBHBIM BONpOcaM oOyuaroluecs: oOpaiiajuch HEOJHOKPATHO, YTO
MI03BOJISIET OPTraHU30BaTh OBJIAJICHUE TEOMETPUUECKUMU MOHATUSIMU U HaBbIKaMU MOCIIEIOBATENBHO
U TMOCTYNaTeNbHO, C COOJIIOJICHUEM IPHUHIMIA MPEEeMCTBEHHOCTH, @ HOBBIE 3HAHMs BKJIIOYATh B
OOIIYI0 CHUCTEMY T'€OMETPUYECKHUX MPEJCTaBICHUNH OO0YyYaroluXcs, pacliupss M yriiyosss eg,
o0pa3yst MPOYHbIE MHO>KECTBEHHBIE CBSI3U.

[Tepexon K U3y4eHHUIO T€OMETPUHN Ha YIITYOJEHHOM YPOBHE MO3BOJISET:
co3math  ychmoBus s auddepeHmmanuu  o0ydeHHs, MOCTPOCHUS  WHIWBUIYaTbHBIX
00pa3oBaTeNbHBIX MPOrpamMM, 00ECIEUUTh YIITyOJIEHHOE U3yYeHHE TeOMETPUM KaK COCTaBIISIOIIEH
yueOHoro npeamera «MareMaTuka;

MOJIrOTOBUTh O0YYAIOUIUXCS K MPOJODKEHUIO MU3YUYEeHUsI MaTeMaTHKU ¢ y4€ToM BblOopa Oymyrei
npodeccuu, odecreunBas MPeeMCTBEHHOCTh MEXKTy OOIIMM M TTPo(ecCHOHATbHBIM 00pa30BaHHUEM.

OOmiee 4HMCIO YacoB, PEKOMEHAOBAHHBIX Uil H3ydeHHs ydyeOHoro kypca «l'eomerpusi» Ha
yriy6iensHom yposue — 204 gaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEIIO).

Conep:xanue o0yuyenus B 10 kiacce.

IIpamvie u niockocmu 6 npocmpancmee.

OCHOBHBIEC TIOHSTHSI CTEPEOMETpUU. TOdYKa, TpsMas, IJIOCKOCTh, MPOCTpPaHCTBO. IllonsTHe 00
aKCHOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX.
B3anMHOe pacnosiokeHue MpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECS, NapajUIebHbIE H



cKkpemuBaromuecs npsmele. [IpusHaku ckpemuBaromuxcs npsMbix. llapamienbHOCTs OpSMBIX U
IJIOCKOCTEN B IMPOCTPAHCTBE: MapajuleNIbHbIE NPSIMbIE B MPOCTPAHCTBE, NAPAIIEIBHOCTh TPEX
IIPSAMBIX, NTAPAJLIEIBHOCTD MPSAMOU U IUIOCKOCTH. [lapaienbHoe U HEHTpalbHOE POCKTUPOBAHUE,
n3zobpaxenue ¢puryp. OCHOBHbIE CBOWMCTBA MapallIeIbHOTO MpoeKTHpoBanus. M3o0paxenue puryp
B IApaJUICIBbHON IPOEKIUHU. YIVIBI C COHANPABICHHBIMA CTOPOHAMH, YIOJI MEXKAYy IpPsSMBIMU B
npoctpancTie. [lapannenbHOCTh MIIOCKOCTEN: MapauiebHble INIOCKOCTH, CBOMCTBA MapajlIeIbHbIX
wiockocteil. [IpocTeiinie npocTpaHCTBEHHBIE (PUTYPHI HA MIIOCKOCTU: TETPAdIP, MapaliesIenuIe],
IIOCTPOECHUE CEYEHUH.

IlepneHUKYIAPHOCTh NPAMONM M IUIOCKOCTH: IEPIEHIAUKYJISIPHBIE IIPSAMBIE B IIPOCTPAHCTBE,
IpsIMbIE TapajUIeNIbHblE W NEPHEHAMKYJSPHbIE K IUIOCKOCTH, NPHU3HAK MEPIECHIUKYISIPHOCTH
IpsIMOM W IUIOCKOCTH, TEOpeMa O MPsAMON NEPHEeHAUKYISIPHONH IUIOCKOCTH. OpTOroHaiabHOE
MpoeKTUpoBaHue. lIepneHIuKyIsap U HAKIOHHBIE: PACCTOSHHUE OT TOYKH J0 INIOCKOCTH, PACCTOSIHUE
OT MPSIMOHM J0 IMJIOCKOCTH, MPOEKIHS (UTYpPBl HA IIOCKOCTbh. [lepneHuKyIsIpHOCTh TIOCKOCTEH:
MIPU3HAK NEPIEHAUKYISIPHOCTH IBYX IUIOCKOCTEN. TeopeMa o TpEX NepreHANKYIIIpax.

VYriael B IPOCTPAHCTBE: YIOJl MEXAY MPAMON U IJIOCKOCTHIO, IBYTPAHHBIA Yroj, JUHEUHBIN yroJ
JBYTPAHHOIO yria. TpéxrpaHHblii M MHOrorpanHble yribl. (CBOWCTBa IUIOCKUX  YIJIOB
MHoOrorpaHHoro yria. CBONCTBa IUIOCKUMX W JABYI'PAHHBIX YIJIOB TpEXrpaHHOro yria. Teopembl
KOCHHYCOB U CUHYCOB ISl TPEXTPAHHOTO YIJIa.

Mmnozoepannuxu.

Bunabl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [lpusma: n-yronapHas mnpusma, npsmas u
HAKJIOHHAas IpU3Mbl, OOKOBasl U MOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen, npsMoyroiabHbIi
napajuieJienuIe] u ero cporcrea. Kpartuaiiiive mytv Ha MOBEPXHOCTH MHOrOrpaHHUKa. Teopema
Oinepa. [IpoctpancrBennas reopema [ludaropa. [upamuna: n-yroapHasi mupamMua, MpaBHiIbHAS U
yceuéHHas nupamuabl. CBoiicTBa pédep n OOKOBBIX TpaHel MmpaBWIIbHON nupamuabl. [IpaBuiibHbIE
MHOTIOTDAaHHUKH: TPaBWIbHAs MNpHU3Ma W IIpaBWIbHAs IHUpaMUIa, [PaBWIbHAS TPEYroJbHas
nupaMua U TPaBUIBHBIA TeTpadap, KyO. [IpeacraBneHume o TpPaBUIBHBIX MHOTOTPaHHUKAX:
OKTa’p, JOJEKadIp U UKOCAIP.

Bbluucnenue 35eMEHTOB MHOTOTPaHHUKOB: péOpa, auaroHanu, yriasl. [lmomans OokoBoit
MOBEPXHOCTU U IMOJIHOM MOBEPXHOCTHU MPSAMOM MPU3MBI, TUIOIIA s OCHOBaHHM, TeOpemMa 0 OOKOBOM
MOBEPXHOCTU NpsAMOM mpu3Mbl. [lnmomane OGOKOBONH HMOBEPXHOCTH M TOBEPXHOCTH IMPaBUIIbHON
MApaMU/JIbl, TEOpPEMA O IUIOMAAN YCEUEHHON TUPaMU/BI.

CuMMeTpHs B IPOCTPAHCTBE. DJIEMEHTBI CAMMETPUH NTPaBUIIBHBIX MHOIOIpaHHUKOB. CHMMeTpUsI B
IIPAaBUJILHOM MHOTOTPAaHHUKE: CHUMMETPHS IapajuleNeNuIela, CUMMETPHS IPABWIBHBIX IPU3M,
CUMMETpHUS IPABUILHON MUPAMUIBI.

Bexmopul u koopounamul 6 npocmpancmee.

IIoHsATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTODP, JIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEapHbIE, COHAIPAaBJICHHbIE M IPOTHBOINOJIOKHO HANPABICHHBIE BEKTOpPHl. PaBeHCTBO
BEKTOpPOB. JIEWCTBUSA C BEKTOPAMM: CIIOKCHHE W BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIBKHUX
BEKTOPOB, YMHOXXE€HHE BEKTOpa Ha 4ncyio. CBOMCTBA CIOXKEHHS BEKTOPOB. CBOWCTBA YMHOKECHUS
BEeKTOpa Ha 4ucio. [IoHATHe KOMIUIaHapHBIE BEKTOPHBL. IIpU3HaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamwtenenunena. Teopema O pa3lIoKEHUM BEKTOpa IO TPEM HEKOMILJIAHAPHBIM
BekTopaM. lIpsMoyronpHas cucremMa KoopauHaT B mpocTtpaHcTBe. KoopauHatsl BekTopa. CBsi3b
MEXIy KOOpAMHATaMU BEKTOpa M KOOpAMHATaMHU TOYEK. YTOI MexAy Bekropamu. CkanspHoe
IIPOU3BEIEHUE BEKTOPOB.

Coaepsxanue o0yuenus B 11 kiacce.

Tena spawenusi.

[ToHATHS: UMIMHAPUYECKAsE MOBEPXHOCTb, KOHUYECKasi MMOBEPXHOCTh, cheprueckasi IOBEPXHOCTH,
oOpasyromue moBepxHocTed. Tenma BpalieHus: MUJIWHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map.
B3aumHoe pacnonoxenue cdepsl M IUIOCKOCTH, KacaTelbHasl IIIOCKOCTh K chepe. M3o0paxenue
TeJ BpalleHusl Ha IIocKocTH. Pa3BépTka uunuHapa u konyca. CuMmMerpus cepsl U mapa.



O6véMm. OcHoBHBIE cBOMcTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBHOTO
napamienenunena u ciueactsus u3 He€. OOBEM mNpsAMONH M HAKIOHHOM HPU3MBI, LMIMHIPA,
nupaMuibl 1 KoHyca. OO0bEM mapa 1 mapoBOro CerMeHTa.

KomOuHanuu Ten BpaiieHus M MHOrorpaHHukoB. Ilpu3ma, BnMcaHHas B LWJIMHAD, ONMCAHHAs
okoio mmiauHapa. llepeceuenne cdepbl W mapa ¢ miIockocteio. Kacanme mapa u cheps
IUIOCKOCThIO. [lOHSTHE MHOrOrpaHHHKa, OINUCAHHOTO OKOJO cdepsl, cepbl, BIUCAHHOW B
MHOT'OTPaHHUK WJIN TEJIO BPALICHUS.

[Tnomans NOBEPXHOCTH UMIMHIpPA, KOHYyca, Iomans cdeppl U e€ yactei. IlomoOme B
npoctpanctBe.  OTHomeHWe  00BEMOB, IJIOMIAAEH  TMOBEPXHOCTEH  MOAOOHBIX  (uUryp.
IIpeoOpa3oBanue mnonobusi, romoretus. PemieHuwe 3anad Ha IUIOCKOCTH C MCIIOJIb30BaHHEM
CTEPEOMETPUYECKUX METOJIOB.

ITocTpoeHue ceueHH MHOTOIpDaHHMKOB M TeJI BPALICHUSA: CEUEHMs LWIMHApa (IapajjielibHO U
NEPIEHIUKYJIIPHO OCH), CEUEHHUs KOHyca (IapajUIeIbHOE OCHOBAHMIO U IIPOXOSIIEE uepe3
BEPILIMHY), CEYEHUs IIapa, METOJbl MOCTPOEHHs] CEYEHUIH: METOJ CJIEZOB, METOJ BHYTPEHHEIo
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYLIEH MIIOCKOCTH.

Bexmopbl u koopounamel 6 npocmpancmae.

Bextopsl B mpocTtpancTBe. Ormepaluu Haj BEKTOpaMU. BeKTOpHOE YMHOXEHHE BEKTOPOB.
CBoiicTBa BEeKTOpHOro yMHOxeHus. [IpsmMoyronpHas cucremMa KOOpAMHAaT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pasnoxkenue BekTopa mo 06asucy. KoopamHaTHO-BEKTOPHBIA METOHA TpU
pELICHUH T€OMETPHUECKUX 3aj1au.

Heudicenus 6 npocmparncmee.

JiBrwxenust npocrpancTBa. OrtoOpaxkeHus. JIBwkeHuss M paBeHCTBO ¢uryp. OOmmue cBoiicTBa
JNBH>KEHUW. Buapl NBWKEHUI: NapajuleNIbHbI MEPEHOC, LIEHTpalbHas CHUMMETpUsS, 3€pKaJlbHas
CUMMETpUs, TOBOPOT BOKPYT IpsMoil. IIpeoOpa3oBanus nonodus. [lpsmas u cdepa Ditnepa.

Ilpeomemmnvie pesynomamol no omoenvhvim memam yuedonozo Kypca «Il'eomempusa». K konuyy
10 knacca obyuarowuiica nayuumcs:
CBOOOJTHO ONEPHPOBATH OCHOBHBIMH MOHATHUSMHU CTEPEOMETPHUH NPH PEIIEHUH 3a/1a4 U IPOBEIECHUH
MaTeMaTHYECKUX PACCyKICHUM;
IIPUMEHSTh aKCHOMBI CTEPEOMETPUN U CIIEICTBUS U3 HUX IIPU PEIICHNU T€OMETPUUYECKUX 3a/1ay;
KJIaCCU(UIUPOBATh B3aUMHOE PpACIOJIOKEHHWE TMPSMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, NPSIMBIX U IJIIOCKOCTEHN B IPOCTPAHCTBE;
CcBOOO/IHO ONEpPUPOBATH MOHSATHSAMH, CBSI3aHHBIMH C YIJIaMU B MPOCTPAHCTBE: MEXAY NpPSIMBIMU B
IIPOCTPAHCTBE, MEXKY NIPSIMOU U IIIOCKOCTBIO;
cBOOO/IHO ONEPUPOBATH MOHATUSAMH, CBI3aHHBIMH C MHOTOTpaHHUKAMU;
CBOOOJTHO pacro3HaBaTh OCHOBHBIE BU/IbI MHOTOTPAHHUKOB (TpU3Ma, MUPaMUAA, TPSIMOYTOIbHBIHI
napajuiesenumnes, Kyo);
KJ1accu(UIIUPOBaTh MHOTOI'PAaHHHUKH, BEIOMpPAsi OCHOBaHMS ISl KIacCU(DUKALIIH;
cBOOO/IHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMU C CEUEHUEM MHOTOTPAHHHUKOB IJIOCKOCTHIO;
BBINOJIHATH MapajlIeIbHOE, LIEHTPAIbHOE U OPTOrOHAIBHOE MPOEKTUPOBAHUE (PUTYp HA IIOCKOCTH,
BBITIOJHATH M300pakeHus (UTyp Ha MIIOCKOCTH;
CTPOUTH CEYEHHUS] MHOTOIPAaHHHMKOB Pa3IMYHBIMH METOJIaMH, BBIIOJHATH (BBIHOCHBIE) IJIOCKHE
YepTEeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYD: BUJI CBEPXY, COOKY, CHU3Y;
BBIYUCIIATH TUIONIA/IM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIPU3Ma, TUPAMHJIA), TEOMETPHUUECKUX TEJ C
npuMeHeHueM Gpopmyi;
CBOOOJHO ONEpUpPOBaTh MOHATHSAMM: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OCb M IUIOCKOCTb
CUMMETPUH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUU (QUTYPBI;
CBOOOJHO ONEpUPOBATh TMOHSATHSAMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAWHATaM B
IIPOCTPAHCTBE;
BBINOJIHATH ICHCTBHS HAJl BEKTOPaMH;
pelaTh 3aJa4u Ha J0Ka3aTeIbCTBO MAaTEMAaTHUECKUX OTHOLICHUHA M HAX0XKJICHHE T€OMETPUUECKHX



BEJIMYMH, IPUMEHSS U3BECTHBIE METOJbl IIPU PEIIEHUN MAaTEeMaTUYECKUX 3a]ad MOBBILIEHHOTO U
BBICOKOTO YPOBH$ CII0KHOCTH;

IIPUMEHSTh IPOCTEHIINE MPOIPaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHMKAI[MOHHBIE CHUCTEMBI
IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4;

U3BIICKaTh, MPEOOpPa3OBBIBATh W HWHTEPHPETHPOBATH HMHGOPMAIMIO O TMPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX QUrypax, NpeACcTaBICHHYIO Ha YePTEKaxX U PUCYHKAX;

IIPUMEHSTH NOJyUYEeHHbIE 3HAHUS HA MPAKTUKE: CPAaBHUBATh M aHAIM3UPOBATh PEAJIbHBIE CUTYaAIlUH,
MPUMEHATh  W3Y4YEHHBbIE  IOHATHA B  DpOLECCEe  TOMCKAa  pEIIEeHUs  MaTeMaTUYeCKH
copMynUpOBaHHOW TPOOJIEMBI, MOJEIUPOBATh pEaJbHBIE CHUTYyallUd Ha S3bIKE T'E€OMETpPUH,
HCCIEA0BAaTh MOCTPOCHHBIE MOJEIHM C HCIOJIb30BAHUEM TIE€OMETPHUYECKUX IMOHATHM U TEOpEM,
ammapara anreOphl, peliaTh MPaKTUYECKUE 3a/1aud, CBSA3aHHBIC C HAXOXKJICHHEM I€OMETPUYECKHX
BEJINYUH;

UMETh NpPEJCTaBICHUA OO0 OCHOBHBIX JTalax pa3BUTHUS TEOMETPUU KaK COCTaBHOM dYacTu
¢dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.

Ilpeomemmnvie pezynomamol no omoenvHvlm memam yueonozo xypca «I'eomempuay. K konuyy
11 knacca odyuarowguiica nayuumces:
CBOOO/THO ONIEPUPOBATH MOHATHAMM, CBI3aHHBIMU C LIMJIMHAPUYECKOM, KOHUUECKON U chepruuecKoit
MOBEPXHOCTSAMH, OOBSCHITH CIIOCOOBI MTOJTyYSHHS;
ONEPUPOBAThH TOHSTUSAMH, CBA3aHHBIMU C TEJIAMU BpAIIECHUS: LWIMHIPOM, KOHYCOM, cepoil u
apom;
pacrio3HaBaTh Tella BpalleHus (LWIMHAP, KOHYC, cdepa U 1map) U 0ObACHATh CIOCOOBI MOTYYECHHUs
TEJ BpallCHUS;
KJ1accu(UIUPOBaTh B3aUMHOE PACHOJIOKEHHUE CPEephl U MIOCKOCTH;
BBIUUCIIATh BEJIIMYMHBI 3JIEMEHTOB MHOTOTPAaHHHKOB W TeJl BpallleHus, O0bEMBI M IUIOLIAIU
MOBEPXHOCTEN MHOTOTPAaHHUKOB U TEJ BPAILLEHHsI, TeOMETPUUYECKHUX Tell C TPUMEHEHHEM (HopMYT;
CBOOO/ZIHO ONEpUPOBATH MOHATHSAMH, CBSI3aHHBIMM C KOMOWHAIMSIMU Tl BpaUleHUs |
MHOT'OIPaHHUKOB: MHOTOTPAaHHMK, BIIMCAaHHBIM B cdepy M omucaHHBIH okono cdepsl, chepa,
BIIMCAaHHAsl B MHOTOTPaHHUK WJIM TEJIO BPaLCHHUS;
BBIUUCIIATH COOTHOILICHHS MEXTy TUIOIIAsIMU TOBEPXHOCTEN 1 00bEMaMU TOJOOHBIX TEI;
n300paxaTh H3y4daeMmble (UIypbl, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE YEpPTEXH W3 PHUCYHKOB
MPOCTBIX 00BEMHBIX (UTYpP: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUs TEJ BpallleHHs;
U3BJIEKaTh, MHTEPIPETUPOBATH M MpPeoOpa3oBbIBaTh HH(OPMALMIO O IPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTrypax, MpeICTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;
cBOOO/IHO ONIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;
BBITIOJIHATH ONlEpAlMM HaJl BEKTOpaMU;
3aJ1aBaTh IUNIOCKOCTh YPaBHEHHEM B JIEKapTOBOIl ccTeMe KOOpAMHAT;
pelmars reoMETpUYECKUE 3aJaud Ha BBIYMCIEHUE YIJIOB MEXAY MNPSAMBIMM U IUIOCKOCTSMH,
BBIUMCIICHHE PACCTOSIHUM OT TOYKM [0 IUIOCKOCTH, B II€JIOM, Ha NPHUMEHEHHE BEKTOPHO-
KOOPJAMHATHOI'O METO/IA IPU PELLEHNUH;
cBOOO/IHO ONEPUPOBATH MOHSTHUIMHU, CBA3AHHBIMU C JIBH)KEHHEM B MPOCTPAHCTBE, 3HATH CBOMCTBA
JIBUKCHUH;
BBIMIOJHATh M300pa)K€HHsI MHOTOTPAHHMKOM U TeJ BpallleHus MpH NapauieIbHOM IepeHoce,
LEHTPAJbHOW CHUMMETPHM, 3€PKJIbHOM CHUMMETPUH, I@IPHU IIOBOPOTE BOKPYr  MpPSIMOH,
npeoOpa3oBaHus TOI00WS;
CTPOUTh CEUEHHMs] MHOTOTPAaHHUKOB M TeJ BpallleHHs: CEUYEeHUs IUIMHApa (MapaielbHO U
MEPIEeHIUKYJIIPHO OCH), CEUeHHUs KOHyca (MapajuleibHOE OCHOBAHHIO W TMPOXOAsIlee uepe3
BEpILNHY), CEUEHHUS 11apa;
UCIOJIb30BaTh METO/IbI IOCTPOEHUS CEUEHUI: METO/ CIIEJJ0B, METO/ BHYTPEHHETO IPOEKTUPOBAHNS,
METOJI IEPEHOCA CEKYLIEH MITOCKOCTH;
JI0Ka3bIBaTh F€OMETPUUECKUE YTBEPHKICHUS;



IPUMEHATh TeOMEeTpHUecKue (DAaKThl I pEIICHUS] CTEPEOMETPUYECKHUX 3a/1ad, MPEAIoaratonx
HECKOJIbKO LI1aroB PEIeHMs, €CJIN YCJIOBUS IPUMEHEHUS 3a/1aHbl B IBHOW U HESBHOU (hopMe;
pemaTh 3aa4y Ha JOKA3aTelIbCTBO MaTEMATHYECKUX OTHOLICHUH M HAXOXKICHUE T€OMETPUYECKUX
BEJIMYNH;

IIPUMEHSTH [IPOrPAMMHBIE CPENCTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELICHUU
CTEpEOMETPUYECKHX 3a/a4;

IIPUMEHSITD [10JIy4EHHbIE 3HAHUS Ha MPAKTUKE: CPaBHUBATh, aHAJIM3UPOBATh U OLICHUBATh pPEallbHbIE
CUTyalluy, NPUMEHATh W3Y4YCHHBIE IOHATHUS, TEOPEMBI, CBOMCTBA B IIPOLIECCE IOMCKA PELICHUS
MaTeMaTHYeCKu C(HOPMYIHPOBaHHOW MPOOIEMBI, MOAEIHPOBATH PEANbHBIC CHUTYyallUd Ha S3bIKE
TE€OMETPHH, UCCIENO0BATH TOCTPOCHHBIE MOJAEIN C HCIOJb30BAHUEM TI'€OMETPUYECKUX MOHITHH U
TeopeM, ammapara aiareOppl, pemaTb MNPaKTUYECKHE 3a/auyd, CBS3aHHBIE C HAXOXKICHHEM
TFE€OMETPUUYECKUX BEJIINYUH;

UMETh NpPEJCTaBICHUA OO0 OCHOBHBIX JTalax pa3BUTHUS TEOMETPUU KaK COCTaBHOM dYacTu
(byHIaMeHTa pa3BUTHS TEXHOJIOTUH.

TEMATHYECKOE INTAHUPOBAHUE 'EOMETPUSA

10 KJIACC
DIIEKTPOHH
BIe
KonnuecTtso gacos (mpospic)
obpazoBate
Ne /m | HammeHOBaHUE pa3esioB ¥ TEM IPOTPaMMBbI IBHBIC
pecypcsl
Beero EI)OI}eITpOJ'IL Il;[%agfgqecxne
paboThI
1 BBenenue B crepeoMeTpuio 23 1 1
2 B3auMHOe pacrosoxkeHue NpsIMbIX B 6 1
MPOCTPAHCTBE
3 [MapannenbHOCTh MPSMBIX U THIOCKOCTEH B 8
IPOCTPAHCTBE
4 [NeprieHIUKYIIPHOCTD MPSAMBIX M TUIOCKOCTEH o5 1
B IIPOCTPAHCTBE
5 VYTIIBl B pacCTOSIHUSA 16 1
6 MHororpaHHUKH 7 1
7 BexTopsl B mpocTpaHCTBE 12 1
8 HOBTOPGHI/IC, 0000IIIeHNE U CUCTEMATH3AIIHS 5 2
3HAHMHI
OBUIEE KOJIMYECTBO YACOB 10 102 6 3
[TPOTPAMME

TEMATUYECKOE IINIAHUPOBAHUE 'EOMETPUS




11 KJIACC

KoaunuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHnoBanue pasaesoB u Konrpoa Hpaxru  (ndpoBrie)
n/m | TeM MPoOrpamMMbl Bcero bHBIE qecKue o0pa3oBaTebHbIE
padoThI padoThI pecypchl
bub6mmoreka [JOK
. AHQIIMTHIECKA] FeOMETpHA 15 . https://m.eds00.ru/1c209e37
2 IToBTOpEHME, 0000IICHNE U 15 1 butmorexa KOK
CHCTEMATU3ALMs 3HAHUH https://m.edsoo.ru/1c209e37
N bubnunoreka [JOK
3 OOBEM MHOTOrpamHHKa 17 . https://m.eds00.ru/1c209e37
butmmoreka [IOK
4 Tena spamenma 24 1 https://m.edsoo.ru/1c209e37
5 [Tmomaan NOBEPXHOCTH U 9 1 bubmuorexa LIOK
00BEMBI KPYTJIBIX TEI https://m.edsoo.ru/1c209e37
bubnmoreka IJOK
6 HABHKeHms 5 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpenwue, o6o0IIeHNE 1 17 5 bubmmoreka [HOK
CHCTEMaTU3aMs 3HAHUH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO HACOB I10 102 8 0

[NPOT'PAMME
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PaGouyas nporpamMmMma y4eOHOro kypca « BeposiTHOCTb M CTATHCTHKA.

VY4ebHblil Kypc «BeposSTHOCTh M CTaTUCTHKA» YIIIyOJIEHHOTO YPOBHS SIBJISICTCS MPOJOJIKEHUEM U
pPa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca YriayOJIEHHOTO YPOBHS Ha YPOBHE CPEIHEr0 OOIIero
o0pa3zoBaHus. Y4eOHbIN Kypc MpeaHa3HadeH il GopMUpoBaHUs Y 00y4aroIUXCsl CTaTUCTUYECKOM
KyJIbTYpbl M IOHHUMaHMsI POJIM TEOPUU BEPOSATHOCTEH KaK MaTEMaTHMYECKOr0 MHCTPYMEHTa JUIs
U3y4YeHHs CIIydalHbIX COOBITHH, BeJMYMH M mpoueccoB. [Ipy m3yueHun Kypca oOoramarorcs
NpPEJCTaBICHUA OOYYAIOIMXCA O METOAaxX WCCIEAOBAaHUs HW3MEHUYMBOTO MHpA, pPa3BHBAETCS
[IOHMMaHHE 3HAYUMOCTU U OOIIHOCTH MAaTeMaTWYEeCKMX METOJOB IMO3HaHMs KaK HEOTheMJIEMOH
4acTHU COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.

Copneprxanue yueOHOro Kypca HallpaBlI€HO Ha 3aKPEIUIEHUE 3HAHUM, OJyYeHHBIX PU U3yYEHHH
Kypca Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, U HA Pa3BUTHUE MPEJCTABICHUN O CIy4ailHBIX
BEIMYMHAX M B3aUMOCBSA3AX MEXKAY HUMU Ha Ba)KHBIX IPUMEpaXx, CIOXKETbl KOTOPBIX MOYEPITHYTHI
U3 OKpYXarolero Mupa. B pesynprare y o0yyaromumxcst JOJDKHO chopMUpOBATHCS PEACTABICHUE
0 Haubosee ynoTpeOUTENbHbBIX U OOLIMX MAaTEMAaTUUYECKUX MOJAEISAX, UCIOIb3YEMbIX AJIS ONUCAHMS
AQHTPOIIOMETPUUYECKMX U JAeMOrpauyecKux BeNIWYHMH, MOTPEHIHOCTEH B pa3MYHBIE poJa
U3MEPEHUsX, JJIUTEIbHOCTH O0€30TKa3HOM padoThl TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTHK
MacCOBBIX SIBIIGHHH W TIPOLIECCOB B OOIIECTBE. YUeOHBIH Kypc sBisercss 0a30il Uii OCBOCHHUS
BEPOSTHOCTHO-CTAaTUCTUYECKUX METO/I0B, HEOOXOAMMBIX CHELHMAINCTaM HE TOJBKO HMHKEHEPHBIX
CHELMAIbHOCTEH, HO TaK)Xe COLHAJbHBIX U ICUXOJOIMYECKHUX, IOCKOJIbKY COBPEMEHHbIE
OOIIIECTBEHHbIE HAYKH B 3HAYMTEIBHOH Mepe HCIONb3YIOT anmnapaT aHajau3a OOJIbLIMX JAaHHBIX.
LlenTpanpHyt0 4YacTh y4eOHOTO Kypca 3aHMMaeT OOCYKICHHWE 3aKOHAa OOJBIIUX 4YHCET —
(GbyHIaMEHTaJILHOTO 3aKOHA MTPUPO/Ibl, UMEIOLEr0 MaTeMATHYECKYH0 (POpMaTTU3aLHIo.

B cooTBercTBMM ¢ YyKa3aHHBIMH IIENISIMH B CTPYKType ydeOHOro Kypca «BeposSTHOCTh U
CTaTUCTHKa» Ha YINIyOJEHHOM YypPOBHE BBIACICHBI OCHOBHBIE COJIEpXKATEIbHbIC JIMHUU:
«Ciy4aiiHple COOBITHS M BEpPOSITHOCTU» U «CilydaiiHble BEJIMYMHBI U 3aKOH OOJIBILINX YHUCEI».

[ToMUMO OCHOBHBIX JIMHUI B y4eOHBIH KypC BKJIIOUEHBI AJIEMEHTHI T€OpUHU IpadoB U TEOPUH
MHO’KECTB, HEOOXOJMMBbIE JJIs MOJIHOIIEHHOI'O OCBOEHHUsI MaTepuaja JJaHHOro y4eOHOro Kypca u
CMEXHBIX MaTeMAaTHYECKUX YUEOHBIX KYpCOB.

Conepxanne nuHMM «CiydailHble COOBITHSI W BEPOSTHOCTU» CIYXHT OCHOBOM  JUIS
(dbopMHUpOBaHUS MPEICTABICHUNA O paclpeieseHUN BEPOSATHOCTEH MeXy 3HAuUCHHSIMH CIydalHBIX
BEJIMYMH. BakHyl0 yacTh B 3TOU cOJepKaTeNbHON JIMHUN 3aHUMAET U3Y4EHHE T€OMETPUUECKOTO U
OMHOMMAJIBHOTO paclpeaeIeHU U 3HAKOMCTBO C UX HETIPEPhIBHBIMM aHAJIOraMHU — ITOKa3aTeIbHBIM
1 HOPMAJIbHBIM paclpeleICHUSIMH.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU CIyYallHBIMM BEJIWYMHAMHM U PACHpPENEICHUIMM,
aKLUEHTUPYIOT BHUMaHUE OOy4aloUIMXCsd Ha ONMCAHWM W U3YYEHUHU CIy4alHBbIX SBJIEHUN C
MIOMOILbI0 HeNpepbIBHBIX (QyHKIUI. OCHOBHOE BHHUMaHHE YAENSAETCS IO0Ka3aTeNbHOMY U
HOPMaJIbHOMY paclpeeICHUSIM.

B yueOGHOM Kypce mpeaycMaTpuBaeTcsi 03HAKOMUTENIbHOE U3YUYEHHUE CBSI3U MEXIY CIydailHBIMU
BEJIMYMHAMU U OMHMCAHHME 3TOM CBSI3U € MOMOIIBI0 KO3 (PUIIMEeHTa KOPPEISLUHA U €r0 BEBIOOPOUYHOTO
aHaJiora. JTH 3JIEMEHTBI COJIEPIKAHUS PA3BUBAIOT TEMY «JlMarpaMMbl pacCEMBaHUA», N3YUEHHYIO Ha
YpOBHE OCHOBHOIO 001Iero oOpa3oBaHUs, U BO MHOI'OM OIHMPAIOTCA HAa CBEIEHUS M3 KYypCOB
anreOpel ¥ TEOMETPUH.

Emé onuH s1eMEHT conAep)KaHMs, KOTOpBIM Ipeasaraercs Ha O3HAKOMHUTEIBHOM YPOBHE —
MOCJIEI0BATEIBHOCTh CIIYyYalHbIX HE3aBUCHUMBIX COOBITHMM, HACTYMAIOIIMX B €IUHHILY BPEMEHH.
O3HakoMJIEHME C paclpelesieHHeM BEpOSTHOCTEH KOJMYeCTBa TaKUX COOBITMH  HOCHUT
pa3BUBAIOIINNA XapaKTep U SBJISETCS aKTyaJbHBIM JUIsl OyIyIIUX aOUTYypUEHTOB, MOCTYMAIOMIUX Ha
y4eOHbIE CHIEIMATbHOCTH, CBSI3aHHBIE ¢ OOIIECTBEHHBIMU HAYKaMH, TICUXOJIOTHEH U YIpaBICHUEM.

OOmee yKMcIO 4acoB, PEKOMEHJOBAaHHBIX Ul H3ydeHHUs ydeOHoro kypca «BeposTHoCTh U
CTaTUCTHKa» Ha yriyoieHHoM ypoBHe — 68 yacoB: B 10 kiacce — 34 gaca (1 yac B Heneno), B 11
kiacce — 34 gaca (1 gac B HeaeIO).



Coaepxanue o0yuenus B 10 kiacce.

I'pad, cBsa3ubIn Tpad, myTu B rpade: nukiasl U 1end. CteneHs (BaIGHTHOCTH) BepIIUHEL. [ 'padbl Ha
IUIOCKOCTH. JlepeBns.

CrydaiiHple SKCTIEPUMEHTHI (OIBITHI) U CIyYalHbIC COOBITHS. DJIE€MEHTapHbIC COOBITHS (MCXOJIBI).
BepositHOCTh ciy4yaifHOTO COOBITHA. BiaM30cTh 4acTOTBI W BEpOSTHOCTH cOOBITHH. CiryuaiiHble
OTIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

Onepanuu  Haj COOBITUSMHU: TIEpeceYeHHe, OOBEIMHEHUE, IMPOTHBOIOJIOXKHBIE COOBITHS.
Juarpammsbl Jitnepa. Dopmyra ci0KeHUs BEPOITHOCTEM.

VYciioBHAs BEPOATHOCTh. Y MHOKEHUE BEPOSITHOCTEN. JlepeBo ciydaitHOro 3kcnepuMenTa. @opmyna
notHOU BepositHOocTH. Dopmyra baiieca. HezaBucrumbie coOBITHSI.

bunapHbIli ciydaliHbII ONBIT (MCIbITaHME), ycnex U Heyaauda. HesaBucumblie ucnbiTanus. Cepus
HE3aBHCHUMBIX HCIBITAHUN 10 mepBoro ycrexa. [lepecranoBku u akropuan. Uucio coderaHui.
Tpeyronbnuk Ilackang. @opmyna Ounoma HeroToHa.

Cepus He3aBUCUMBIX HcTibITaHu beprymm. Ciy4aiftHbIi BHIOOp U3 KOHEYHON COBOKYITHOCTH.
Cnyuaitnas BenuunHa. Pacnipenenenue BepositHocTel. Jluarpamma pacnpenenenus. Onepanuu Haj
CllydalilHBIMM Benu4ynMHamu. bunapHas cnydaiinas BenuuuHa. [IpuMmepsl pacrpeneneHuii, B TOM
qlClie TEOMETPUUYECKOE U OMHOMUAIBHOE.

Conep:xanue o0yuenus B 11 kiaacce.
CoBMecTHOE pacnpeiesieHne JBYX ClydyaHbIX BelIHUKMH. He3aBucruMeble citydailHble BEIMYMHBI.
Matemaruueckoe OXuAaHHE clydyailHOW BenuuuHbl (pacrpeneneHus). [Ipumepsl npuMeHeHus
MaTEeMaTHYECKOr0 OXUAaHWs (CTpaxoBaHME, JioTepes). MaTemaTHueckoe OXHaaHue OWHapHOU
CIIy4alHOM  BEIWYMHBL. MaTemMaTH4ecKoe  OXHMAAHUE  CyMMBbl  CIIy4alHBbIX  BEJIMYHH.
MatemaTuueckoe 0KHIaHue TEOMETPUUECKOT0 U OMHOMHAIILHOTO pacpe/IeIeHUH.
Jucnepcusi U cTaHIapTHOE OTKJIOHEHHE CIydalHOW BeNW4YMHBI (pacmpeneneHus). Jucnepcus
OMHapHOM ciay4yaliHON BeTMUMHBL. MaTemMaThuyeckoe 0XKUIaHue MPOU3BEICHHS U TUCTIEPCUS CYMMBI
HE3aBHCHUMBIX CIy4YalHbIX BenuW4uH. Jlucrmepcuss M CTaHIApPTHOE OTKIOHEHHE OMHOMHAIbHOIO
pacnpeznenenus. Jlucnepcust U CTaHAAPTHOE OTKIOHEHUE T€OMETPUUECKOI0 PACTIPEACTICHUS.
HepaBenctBo UYebOniméBa. Teopema YeOwniméBa. Teopema bepnymiu. 3akoH OONBIIMX YHCEN.
Bei0opounblii MeToq uccienoBaHuil. Beibopounble xapakTepucTuku. OLieHHBaHUE BEPOSITHOCTU
cOOBITHS 1O BBIOOPOUYHBIM JaHHBIM. [IpoBepka MpOCTEHIIMX TUIIOTE3 C MOMOILBIO HM3YyYEHHBIX
pacrpeneeHui.
HenpepsiBable  cnydaiinble  BenuuuHbl. [Ipumeppl. @DyHKIMSA  IUIOTHOCTH  BEPOSITHOCTH
pacnpezneneHus. PaBHOMepHOe paclpeneneHue M €ro CBOWCTBA. 3ajaud, NPUBOISALIME K
MIOKA3aTeIbHOMY pAaclpeAeseHuIo. 3ajadyd, NPUBOIAIINE K HOPMaJIbHOMY paclpeieseHUIo.
@DyHKIUSA TJIOTHOCTH BEPOATHOCTH TIOKA3aTEJILHOTO pacrpeneneHus, (QyHKIHUS IJIOTHOCTH
BEPOATHOCTH HOPMaJbHOIO pactpeneiaeHus. @OyHKIMS IJIOTHOCTM U CBOWCTBA HOPMaJIbHOTO
pacnpeneseHusl.
[TocnenoBarenbHOCTh  OAMHOYHBIX ~ HE3aBUCHUMBIX  COOBITMM. 3agaud, MOpUBOIALIME K
pactpenenenuro Ilyaccona.
KoBapuanus nByx ciydaiiHpix BenuuuH. Kosddunuent nuneitHol koppensuuu. CoBMECTHbIE
HAOMIOZCHNsT JBYX BeIMYMH. BbiOopounblii ko3dduuument xoppemsuuu. Pazmuume wmexmy
JIMHEWHOM CBS3bI0 M MPUYMHHO-CIIECTBEHHOM CBA3bI0. JIMHEWHAs perpeccus, METOl HAaUMEHBIINX
KBaJIpaToB.

Ilpeomemmnsvie pe3ynromampl no OmMOEIbHBIM memam y4eOHo2o Kypca «Bepoamnocmo u
cmamucmukay». K xonyy 10 knacca odyuarwowuiica nayyumcsa:
cBOOO/IHO ONEpUpPOBaTh MOHATUAMU: rpad, Mmiockuil rpad, cBsa3HbIA rpad, myTh B rpade, 1emns,
LIUKJI, IEPEBO, CTENIEHb BEPIIMHBI, IEPEBO CIIYYaliHOIO SKCIIEPUMEHTA;
CBOOOJTHO OMEPUPOBATH TMOHATHUSMHU: CIyYalWHBIM SKCIEPUMEHT (OIBIT), CIy4aliHOE COOBITHE,
JJIEMEHTapHOE cllydailHOe COOBITHE (DJIEMEHTapHBIA MCXOM) CIIYy4alHOTO OIBITa, HAXOAWUTh
BEPOATHOCTH COOBITHII B ONBITaX C PABHOBO3MOXKHBIMHU AJIEMEHTAPHBIMU COOBITUSIMU;
HaXOAUTh U (OPMYIHUPOBATH COOBITHA: TepeceueHre, O0bEeJMHEHNE TaHHBIX COOBITHI, COOBITHE,
MIPOTUBOIOJIOKHOE JAHHOMY, HCIIOJIB30BaTh JHAarpaMMbl OWJIEpa, KOOPAMHATHYIO NPIMYIO IS



peleHus 3a/1a4, 0JIb30BaThCsl (POPMYIIOH CIIOKEHHS BEPOATHOCTEH JUIsl BEPOATHOCTEH IBYX M Tpex
CITy4ailHBIX COOBITHIA;
OINIEPUPOBATh TIOHATHSMU: YCIOBHAs BEPOATHOCTb, YMHO)KEHHE BEPOATHOCTEH, HE3aBUCHMBIC
COOBITHS, JIEPEBO CIYYalHOTO OSKCIIEPHUMEHTAa, HAaXOIUTh BEPOSTHOCTH COOBITHUH C TOMOIIBIO
IpaBWiia YMHOXKEHUS, JIepeBa CIy4aifHOTO OIbITa, UCIOJIB30BaTh (HOPMYITy IOJIHON BEPOSITHOCTH,
dopmyny baifeca mpu pemieHuH 3amad, ONpeAETsATh HE3aBUCHUMOCTb COOBITHH 1O (GopMyne H IO
OpraHM3aLUH CITYYaiHOTO YKCIIEPUMEHTA;
NPUMEHSTh W3YyYeHHBbIE KOMOHMHATOpHBIE (DOPMYIBI Al TEPEUUCICHHS IJIEMEHTOB MHOXKECTB,
AIIEMEHTAPHBIX COOBITHI CITy4aifHOTO OIBITA, PELICHUS 3a/1a4 110 TEOPHH BEPOSTHOCTEH;
CBOOOJHO ONEpUpPOBATh MOHATHAMH: OMHAPHBIA CIy4aiHbII ONBIT (MCIIBITAHKE), yCIIeX U Heyaaya,
HE3aBHCUMBIC WCIBITAaHUS, CEpHs HCIBITAHUH, HAXOJUTh BEPOATHOCTH COOBITHI: B CepHH
UCTIBITAHUNA IO TIEPBOrO YCIeXa, B CEPUM HCIBITAaHUN bepHymim, B OmbITE, CBA3aHHOM CO
CITy4aiiHBIM BBIOOPOM M3 KOHEYHOH COBOKYITHOCTH;
CBOOOJHO ONEpUPOBATh NOHATHAMH: CIydailHas BENUYMHA, pPACHpEeNiCHHEe BEPOSITHOCTEH,
aMarpaMMa pacrpesesieHus, OWHapHasi ciydaiiHas BeIWYHMHA, T€OMETpHYecKoe, OMHOMHAIBHOE
pacripenienieHue.

Ilpeomemmnvie pe3ynvmamosl no OMmMOEIbHbIM mMeMam yuedHo20 Kypca «Bepoamnocms u
cmamucmuka». K konyy 11 knacca odyuarowguiica nayuumcs:
OIIEPUPOBATH MOHSATHAMH: COBMECTHOE PacIpe/esieHHe IBYX CIy4YailHBIX BEJIMYHH, HUCIIOJB30BATh
TaOJUIy COBMECTHOTO PACIIPECIICHHUS IBYX CIyYalHBIX BEJIMYMH JJIsl BBIIEICHUS pacTpeIeICHuUs
Ka)XJIOW BEJIMYUHBI, ONPECICHUS HE3aBUCUMOCTH CITyYaiHbIX BEJIHYHH;
CBOOOJHO ONEpPHPOBATH IOHATHEM MAaTEMAaTHYECKOTO OXHIAHHUS CIYyYalHOW BEITMYMHBI
(pactipenerneHusi), NMPUMEHSATh CBOMCTBA MaTEMAaTHYECKOTO OKUJIAHHMS IPH PELICHUWH 3ajad,
BBIYUCIIATH MATEMATUYECKOE OXKHUIaHHEe OMHOMHAILHOTO M TEOMETPUIECKOTO paclpeieeHUH;
CBOOO/IHO ONIEPUPOBATH MOHATHAMU: AUCIEPCHS, CTAHIAPTHOE OTKJIOHEHHUE CIy4aillHOW BEITMYHMHBI,
MPUMEHSTh CBOWCTBA AMCIEPCUU CIIyYalHOW BEIMYUHBI (pacupeieNieHHs) MPH pPEHIeHWH 3ajad,
BBIUUCIIATh JUCIIEPCHI0O M CTaHJApTHOE OTKJIOHEHHWE TeOMETPUYECKOr0 U OMHOMHAIBLHOIO
pacrpeeneHui;
BBIUUCIIAT BBIOOPOYHBIE XapaKTEPUCTUKU IO JaHHOM BBIOOPKE M OLIEHUBATH XapaKTEPUCTUKU
TeHEPaJIHbHON COBOKYITHOCTH JaHHBIX 110 BEIOOPOYHBIM XapakTepucTukaM. OIleHuBaTh BEPOSITHOCTH
COOBITUM W TPOBEPATh MPOCTEHIINE CTATUCTUYECKHUE THUIOTE3bl, MOJIb3YACh HN3YYECHHBIMU
pacrpeieIeHUsIMH.

TEMATHYECKOE IIJTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacoB DJIeKTPOHHbIE
Ne HanMeHoBaHue pa3ae/ioB U TeM Kontpoar Ilpakruue (uudposbie)
n/m OporpamMMsl Bcero  Hble cKHe o0pasoBaTesibHbIE
padoTsI padoTsI pecypcel

1 BBenenue B crepeoMeTpHrio 23 1
2 B3anMHOe pacnonoxeHue npsiMbIX B 6 1

IPOCTPAHCTBE
3 [MapaniensHOCTh MPSIMBIX U INIOCKOCTEH 8

B IIPOCTPAHCTBE
4 HepHeH,I[I/IIEYJ'IﬂpHOCTL HPSMBIX U o5

TUIOCKOCTEH B TIPOCTPAHCTBE
5 VYrisl U paccTosHUA 16 1
6 MHOrorpaHHuKH 7 1
7 BexkTops! B pocTpaHCTBE 12
8 [ToBTOpeHwme, 0606H.ICHI:IC a 5 2

cHCTeMaTH3alHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB 10 102 6 0
I[MTPOTPAMME




TEMATHYECKOE IINTAHUPOBAHUE
11 KJIIACC

n/n

HaumMmeHnoBanue
pa3esioB U TeM
NporpamMmel

3aK0H OOJIBIINX YUCEN

D1eMEHTHI
MaTeMaTHIECKOUN
CTATUCTUKH

KoanuecTBo yacoB

Bcero

KonrtpoabHbie
padoThI

Ipakrnueckue
padoTsI

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTebHbIE

pecypcest

HenpepsiBHble
CIIy4aiiHbl€ BEJIMUYUHBI
(pactipenenenus),
[I0Ka3aTeJIbHOE U
HOPMAaJIbHOE
pacnpeneneHus

Pacnpenenenue [lyaccona

CBs3b MEKIY
Clly4allHBIMU BEJIMUUHAMU

O0001enue u
cucTeMaTH3aIusI 3HAaHUHN

11

OBILIEE KOJIMYECTBO
YACOB I10 TTPOTPAMME

34

Y4eOHOo-MeTOAMYeCKNH KOMILJICKT:
Amumos L. A., Konsrun FO.H., TkaueBa M.B. u ap. Maremaruka: anre6pa u Hauasa
MaTEeMaTHYeCKOTo aHalln3a, TeoMeTpus. AJiredpa 1 Hadalla MaTeMaTU4YecKoro ananusza. 10-

1 1kmaccel. bazoBblit u yriyonenssiit yposau. M. Ilpocsemenue, 2020-2021r.

Aranacss JI.C., byry3oB B.®., Kagomues C.b. u np. Matematuka: anre6pa u Hadajna

MaTeMaTHYecKoro aHanmsa, reomerpus. ['eomerpus 10-11 knaccel. bazoBeiid 11 yriyOieHHBIH
ypoBHu. M. IIpocsemenne. 2018-2021r.
Mamepuanvl u 00Kymenmol, npeoCmaegieHnble HaA PA3TUYHbIX CAUMAX UCNOIb3YemMble npU

pazpabdomke padoueii nPOPAMMbL U NOO2OMOBKE K YPOKAM.
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http://live.mephist.ru — OTKpbITHII GaHK 33134



http://www.edu.ru/
http://www.ed.gov.ru/
http://www.metodika.ru/
http://www.ege.ru/
http://live.mephist.ru/

AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A
MNOYPOUYHOE IIVIAHUPOBAHUE
10 KJIACC

No
/1

Tema ypoxa

KonmuectBo yacos

Bcero

KonTponbHbie
paboThI

IIpakTuueckue
paboThI

Jara
M3YYCHUS

DIIeKTPOHHBIC
nudpoBeie
oOpa3oBarenbHbIE

pecypcsl

MHoxecTBO, onepaluu Hajl
MHO>KECTBAMH U UX
CBOMCTBa

Huarpamms! Ditnepa-Benna

IIpuMeHeHnEe TEOPETUKO-
MHO>KECTBEHHOT'0 ammnapaTa
JUIS PELICHUs 3a/1a4

PammmonansHBIE yncna.
OOBIKHOBEHHBIE U
JIECATHYHBIC Apo0H,
MIPOIICHTHI, OECKOHECUHBIC
TIEPUOANYECKUE TPOOH

PammmonansHbIe yncna.
OOBIKHOBEHHBIE U
JECSATUYHBIC IPOOH,
MIPOIICHTHI, OECKOHECUHBIC
MIEPUONYECKUE IPOOH

[Ipumenenune npodeit u
MPOLIEHTOB AJISl pEILICHUS
MIPUKJIATHBIX 3a/1a4
[Ipumenenune npodeit u
TIPOLIEHTOB JJIs1 PELICHHUS
NPUKJIaIHBIX 3a0a4

JlelicTBUTENbHBIE YUCIIA.
PannonanpHbIE U
HppalroHaIbHBIC YUCIIA

Apudmernueckue
oIeparuu ¢
JEHCTBUTEIbHBIMH YHCIaMHU

10

Moaynb 1eCTBUTENBHOTO
YHCJIa M €r0 CBOMCTBA

11

12

[Ipubnmxénnsie
BEIUMCIICHUS, TIpaBUiIa
OKPYIJICHUS, IPUKUIKA U
OIICHKA pe3ysIbTara
BBIYHCIICHUN

OCHOBHBIE METOIBI
PelIeHHs TENbIX U TPOOHO-
palOHAIbHBIX YPaBHCHHHA
Y HEPaBCHCTB

13

OCHOBHBIE METOJIbI
PeIICHUS TENbIX U TPOOHO-
palMoHaIbHBIX YpaBHEHUH
1 HEPAaBEHCTB




14

OCHOBHBIE METOIEI
peIIeHHS MENbIX U APOOHO-
palMoHaIbHBIX YpaBHEHUI
Y HEPaBCHCTB

15

16

MHOro4JieHsl 0T OIHON
nepeMeHHou. [leneHue
MHOTO4JIeHa HA MHOTOWICH
¢ ocrtatkoM. Teopema besy

MHOro4JIeHbI € LETBIMU
ko unmentamu. Teopema
Buera

17

18

19

Pemenne cuctem TUHEHHBIX
YpaBHEHUI

Pentenne cucteM JIMHENHBIX
YpaBHEHUI

Marpuua cuctemsl
JIMHENHBIX YPaBHEHUM.
Ornpeaenurens MaTPUIIBI
2x2, ero reOMeTpUYECKHI
CMBICIT M CBOMCTBA;
BBIUMCJICHHUE €r0 3HaUEHUs

20

21

Ornpeaenurens MaTPUIIBI
2x2, ero reoMeTpuYeCcKuit
CMBICIT M CBOMCTBA;
BBIUMCJICHHUE €r0 3HaUeHUs
[IpumeHeHnune onpeaenuTens
JUTS peIIEHUs] CUCTEMBI
JIMHENUHBIX ypaBHEHUMI

22

23

Pemenne npuxiaHbeIx
3a/1a4 C MMOMOIIBIO CHCTEMBI
JIMHEHHBIX ypaBHEHUI

Pemenne nmpuxiagHbIx
3a[a4 C IIOMOIIBIO CUCTEMBI
JIMHEHHBIX YpaBHEHUI

24

KontponbHas pabora:
"PauuoHanbsHble ypaBHEHUS
1 HepaBeHCTBa. CHUCTEMBI
JUHEWHBIX ypaBHEHUI"

25

OyHKIHSI, CIIOCOOBI
3aaHusl QYHKIIUH.
BsanmHo oGpaTHbIe
¢ysaknmu. Kommosunus
hyHKIUI

26

27

I'padux GyHKIHH.
DnemMeHTapHbIe
npeoOpa3oBaHus IpaguKoOB
hyHKIUI

Obnactp onpeaeneHus 1
MHO’KECTBO 3HAYCHHUH
¢yskuuu. Hynn dyskomn.
IIpoMexyTku 3HaK
IIOCTOSIHCTBA

28

YETHbIE U HEUETHBIE
dynkiun. [lepuoanueckue




¢ynakuuu. [IpomexxyTku
MOHOTOHHOCTH (DYHKITHN

29

MakcuMyMbl 1 MUHIMYMBI
tdhynaxun. Haubomnpiee u
HaMMEHbIIIee 3HAYCHNE
(hyHKITUN Ha IPOMEKYTKE

30

Jluneiinas, KBagpaTU4HAS U
IpoOHO-TMHEHAsT pyHKITNH

31

DIeMeHTapHOoe
UCCIIeIOBAHUE U
MOCTPOCHHUE IPaAPUKOB ITHX
dbyHKIHI

32

DneMeHTapHOoe
HCCIIeIOBaHUE U
MOCTPOEHHUE TPAPHUKOB ITHX
hyHKIH

33

CreneHs ¢ 1eJIbIM
nokasarejieM. buHoM
Hrrorona

34

35

36

CTeneHs ¢ UeIbIM
MokasarejieM. biuHoM
Hrrorona

Crenennas QyHKIMs C
HaTYpaJbHBIM U LIEIbIM
nokaszatesieM. E€ cBolicTBa
U TpaduK

KontponbHas pabora:
"Crenennas pynkums. Eé
cBoiicTBa U rpaduk”

37

38

Apudmernueckuii KOpeHb
HaTypaJIbHOW CTEIIEHH U €ro
CBOMCTBa

ApudmeTnuecknii KOpeHb
HaTypaJbHOU CTEIIEHU U €r0
CBOMCTBa

39

40

IIpeoOpa3zoBaHuUs YHUCIOBBIX
BBIPOKEHUH, COICPIKAIIUX
CTEMCHHU U KOPHU
IIpeobpa3oBaHst YUCITOBBIX
BBIPKEHUH, COICPIKAIIUX
CTCIICHU Y KOPpHU

41

42

[IpeoOpa3oBaHus YUCIOBBIX
BBIPAXEHUM, COJEPKAIINX
CTEIEHU U KOPHU
HUppanmonansHeie
ypaBHeHUs1. OCHOBHBIE
METOBI PEIICHUS
UppaIMOHATBHBIX
ypaBHEHUI

43

WppanmonansHble
ypaBHeHUsA. OCHOBHBIE
METO/Ibl pEeLICHUS
MppalOHATBHBIX
ypaBHEHUI




44

UppanmonanbHbie
ypaBHeHUsI. OCHOBHBIC
METO/BI PEeIICHHUS
MpPPaLrOHATBHBIX
YpaBHEHUI

45

46

PaBHOCHITBHBIE TIEPEXOTHI B
pEIIeHNN HPPANOHATBHBIX
ypaBHEHHI

PaBHOCHIBHBIE IEPEXO/IBI B
pelIeHNN UppallMOHAIBHBIX
YpaBHEHUI

47

48

PaBHOCHIIBHBIE TEpEXOABI B
peLIeHUN UppaliMOHAIBHBIX
YpaBHEHUH

PaBHOCUIBHBIE TIEPEXO/IBI B
peLeHny upparoHaIbHbIX
YpaBHEHUI

49

CBoiicTBa 1 rpa ik KOpHS
N-oii cTeTieHn Kak (pyHKITUU
o0OpaTHOI1 cTeneHu ¢
HaTypaJbHBIM ITOKAa3aTCJICM

50

51

52

CBoiicTBa 1 rpad MK KOpHS
N-0# cTeNneHn KaK PYHKIUH
o0OpaTHOI1 cTeneHu ¢
HaTypaJbHBIM TIOKa3aTelleM

Kontponbnas paboTa:
"CBoiicTBa u rpad MK KOpHS
N-0il cTeneHu.
UppaunonanbHeie
ypaBHeHus"

Cremnensb ¢ paruoHAILHBIM
MoKazaTejieM U €€ CBOMCTBa

53

Cremnensb ¢ paruoHAILHBIM
MoKazaTejieM U €€ CBOMCTBa

54

Cremnensb ¢ paruoHAILHBEIM
nokasareneM u e€ CBOMCTRa

55

56

[okazarenbHas QyHKIHS,
e cBoiicTBa u rpaduk
Wcnonp3oBanue rpaduka
(yHKUMY U peLIeHust
ypaBHEHUH

S7

58

Hcnonb3oBanue rpaduka
(yHKIWY JUTS penieHust
ypaBHEHUI

[TokazarenbHbIE ypaBHEHUSI.
OCHOBHBIC METOIBI
pelIeHuUs T0Ka3aTeIbHbIX
ypaBHEHUI

59

ITokasarenbHbIC YpaBHEHUS.
OCHOBHBIE METOIEI
peIIeHUs TTOKa3aTeIbHBIX
ypaBHEHUH

60

ITokasarenbHbIC YpaBHEHUS.
OCHOBHBIE METOBI




pelIeHus MOKa3aTeNbHbIX
ypaBHEHUH

61

Konrtponbras pabora:
"[loxazarenbHas GyHKIIHS.
ITokazarenbHble
ypaBHeHuUs"

62

Jlorapudm umncna.
CgoiicTBa morapudma

63

64

65

Jlorapudm gncna.
CaoiicTBa morapudma
Jlorapudwm gucna.
CgoiicTBa norapudma

JlecsTuaHbIC U
HaTypaJbHBIC JIOTapU(PMBI

66

JlecsaTuaHble U
HaTypaJbHBIC JIOTapU(PMBI

67

68

[MpeobpaszoBanue
BBIPXKEHHI, COAEPIKAIINX
JorapuQmbl
IIpeobpaszoBanue
BBIPAXKECHHM, COIEPKAILMX
JorapuQmal

69

70

[MpeobpazoBanue
BBIPKEHHI, COAEPIKAIINX
norapuMbl
Jlorapudmugeckas
¢yHKuus, e€ cBOMCTBa U

rpadux

71

72

Jlorapudmuyeckas
(dyHKIMs, €€ cBOMCTBA U
rpaduk

Hcnonp3oBanue rpadpuka
(GYHKIMU TS peIeHus
YpaBHEHUH

73

Hcnonw3oranue rpaduka
(hyHKIWY U peneHus
ypaBHEHUI

74

75

76

Jlorapudmudeckne
ypaBHeHus1. OCHOBHBIE
METO/IbI PeIICHHUS
sorapu(h)MUIECKUX
ypaBHEHUI

Jlorapudmuyeckne
ypaBHeHUs1. OCHOBHBIE
METOJIBI PEIIEeHUS
JorapupMuIecKux
ypaBHEHUI

Jlorapudmudeckne
ypaBHeHUsA. OCHOBHBIE
METO/Ibl pEeLICHUS
JorapupMuIecKux
ypaBHEHUI

77

PaBHocunbHBIC Mepexoabl B




78

79

80

petieHnn
JoTrapupMHIECKAX
ypaBHEHHI

PaBHOCHITBHBIE TIEPEXOTHI B
peleHnn
JoTapu(MHIECKHAX
YpaBHEHUI

Konrponbrast pabora:
"Jlorapupmudaeckas
(hyHKIHSL.
Jlorapupmuueckue
ypaBHeHus"

CuHyc, KOCUHYC, TAHT€HC U
KOTAHTE€HC YHCIIOBOTO
apryMeHra

81

82

Cunyc, KOCUHYC, TAHT'€HC U
KOTAaHT'€HC YUCIIOBOTO
aprymMeHra

ApKCHUHYC, apKKOCUHYC U
APKTaHT€HC YHCIOBOTO
aprymeHra

83

84

85

86

ApKcuHyC, apKKOCHHYC U
apKTaHI'€HC YHUCIIOBOTO
aprymeHra
Tpuronomerpuyeckas
OKPYKHOCTb, OTIpeZIeTICHHIE
TPUTOHOMETPHUUECKHUX
(hyHKIHI 9UCIIOBOTO
aprymeHra
Tpuronomerpudeckas
OKPY>KHOCTB, OIIpeIeTICHUE
TPUTOHOMETPHUECKHUX
(hyHKIHIT 9UCIIOBOTO
aprymeHra

OCHOBHBIC
TPUTOHOMETPHUUCCKHE

hopmyIbr

87

88

OcHOBHbIE
TPUTOHOMETPUIECKHE
¢hopmybl

OcHOBHbBIE
TPUTOHOMETPUYECCKHE

hopmyIbr

89

90

OcHoBHBIE
TPUTOHOMETPHUUECKHE
¢hopmybl
[IpeobpazoBanue
TPUTOHOMETPHYECKUX
BBIpaXXEHUI

91

IIpeobpaszoBanue
TPUTOHOMETPUYECKUX
BBIpaXXCHUI

92

[IpeobpazoBanue
TPUTOHOMETPHYECKUX




BBIpaXCHUI

93

94

[IpeobpazoBanue
TPUTOHOMETPUIECKIX
BBIpaXXEHUI

Pewienue
TPUTOHOMETPUUECKHUX
ypaBHEHHI

95

96

Pemenue
TPUTOHOMETPUUECKHUX
YpaBHEHUI

Pemenne
TPUTOHOMETPUUECKHUX
ypaBHEHHI

97

98

Pemenue
TPUTOHOMETPHUUYECKHUX
YpaBHEHUI

Pemenne

TPUTOHOMETPHUUECKHUX
ypaBHEHUH

99

100

Pemenue
TPUTOHOMETPUUIECKHX
YpaBHEHUI

Pemenne

TPUTOHOMETPHUUECKHUX
ypaBHEHUH

101

KontponbHas pabora:
"TpuroHomeTpudecKre
BBIP)KEHUS U
TPUTOHOMETPUUECKHUE
ypaBHeHus"

102

ITocnenoBarenbHOCTH,
CITIOCOOBI 3aaHus
MTOCJIEIOBATENLHOCTEH.
MeTtoa MaTeMaTHYECKOMN
WHIYKITUU

103

MOHOTOHHBIE 1
OTpaHUYCHHBIC
IOCJIEIOBATEIIBHOCTH.
Hcropus ananusa
0OECKOHEYHO MaJIbIX

104

Apudmerrnueckas
nporpeccust

105

106

T'eomeTprueckas
nporpeccust

Beckoneuno yoObIBaromas
reoMeTpryecKast
nporpeccust

107

CyMMma GecKOHETHO
yOBIBaIOIICH
TEOMETPUUYCCKON
POTPECCUH

108

JIuHEeHHBIN 1
9KCITOHEHIIMAIBHBIN POCT.
Yucno e. Dopmyna




CJIOKHBIX MMPOLCHTOB

109

Jluneiuepiil u
9KCITOHEHIIMAIBHBIN POCT.
Yucno e. Dopmyna
CJIOKHBIX MPOILICHTOB

110

111

Hcnonn3oBanue
MPOTPECCHUH IS PEIICHUS
peanbHBIX 3a1a4
MIPUKIIATHOTO XapaKTepa
Konrponbnast pabora:
"IlocnenoBaTeILHOCTH U
nporpeccun"

112

HemnpepwiBHble QyHKIIUN U
HX CBOMCTBA

113

114

Touka pa3psiBa.
AcUMITOTH Tpa)UKOB
hyHKIM

CsaoiicTBa QyHKIHN
HETPEPHIBHBIX Ha OTPE3KE

115

CpoiicTBa QyHKIIHUI
HEMPEPHIBHBIX HA OTPE3KE

116

Merto MHTEpPBAJIOB IS
peLIeHUs] HEPaBEHCTB

117

118

119

Merton UHTEpBAIOB s
peLIeHNs] HepaBeHCTB
MeTtoxa uHTEpBAaIOB IS
peLIeHNs] HEpaBeHCTB
IIpumeHeHue CBOMCTB
HETPEPHIBHBIX (YHKIMH
JUTSI peIlieHus 3a1a4

120

121

122

IIpumenenue CBOMCTB
HETPEPHIBHBIX (PYHKIUHA
JUTsI peIlIeHus 3aaa4
IlepBas u BTOpast
MPOU3BOJIHBIE (DYHKIIUU
Omnpenenenue,
TeOMETPUUYECKUI CMBICHT
MIPOU3BOIHOM

123

124

125

126

Onpenenenue, Gpuznveckuit
CMBICI IPOU3BOTHOM
YpaBHEHHE KacaTENbHON K
rpaduky GyHKIHHA
VYpaBHEeHHE KacaTENbHON K
rpaduKy GYHKIUH
IIponsBoaHbIe
2JIEMEHTAPHBIX QYHKIHHA

127

IIpousBoaHbie
3JIEMEHTAPHBIX (YHKIIHHA

128

TIpousBoaHas CyMMBI,
MIPOU3BEACHUS, YACTHOTO U
KOMTIO3UIMY (DyHKITHIHA

129

IIpousBogHas cymMBl,
IPOU3BEIEHHs, YACTHOIO U




KOMITO3UIIMY (PYHKIIUHA

IIpousBogHas cymMBl,

130 | mpousBeacHus, YacTHOrO U | 1
KOMTIO3UIHAA (hyHKITHHA

131 ’I'<0HTponLHa51 I?Va60Ta: 1 1

IIpoussoanas

IToBTOpEHME, 0000MICHME,

132 | cucreMaTu3alys 3HAHUN: 1
"VYpaBuenus"
IToBTOpeHue, 0000IICHNHE,

133 | cucremaTu3aiis 3HAHMIA: 1
"®yakuun"

134 HTtorosast KOHTpoOJIbHAS 1 1
pabora

135 Utorosas KOHTpOJIbHAS 1 1
pabora

136 IToBTOpeHue, 0600IICHNE, 1
CHCTEeMAaTH3allHs 3HAHUI

OBILIEE KOJIMYECTBO YACOB 136 10

I10 ITIPOI'PAMME




AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A
MNOYPOUYHOE IIVTAHUPOBAHMUE
11 KJIACC

KoauuecTBOo yacoB
Ne Hara

n/ Tema ypoka Bceer Kontpox IIpakTHYECK U3Y4YeHH

bHbIE
1| 0 He padoThl s
padoTsI

IIpumeHeHue
IIPOU3BOAHON K
1 WCCIIEIOBAHAIO (DYHKITHI 1
Ha MOHOTOHHOCTB U
9KCTPEMYMBI

DJIeKTPOHHbIE
uudposBbie
o0pa3oBaTebH
ple pecypchl

IIpumenenue
IPOU3BOJHOM K
2 WCCIIeIOBAHUIO (DYHKITUI 1
Ha MOHOTOHHOCTb U
9KCTPEMYMBI

IIpumenenue
IIPOU3BOAHON K
3 WCCIIeIOBAHNIO (DYHKITUI 1
Ha MOHOTOHHOCTb U
9KCTPEMYMBI

IIpumenenue
MIPOU3BOJAHON K
4 WCCIIEIOBAHUIO (DYHKITHI 1
Ha MOHOTOHHOCTE M
3KCTPEMYMBI

IIpumenenune
MIPOU3BOAHOU K
5 WCCIIEIOBAHUIO (DYHKITHIA 1
Ha MOHOTOHHOCTE M
AKCTPEMYMBI

IIpumenenune
MIPOU3BOAHON K
6 WCCIIEIOBAHUIO (DYHKITHIA 1
Ha MOHOTOHHOCTE M
AKCTPEMYMBI

Haxoxnenue
HauOOJIBIIErO U
7 HaMMEHBIIIET0 3HAUCHHUS 1
HETPEPHIBHON (QYHKIIUU
Ha OTpe3Ke

Haxoxnenue
HauOOJIBIIErO U
8 HAUMEHBIIIET0 3HAUECHUS 1
HETPEPHIBHON (QYHKIIUU
Ha OTpe3Ke

Haxoxnenue
HauOOJIBIIErO U
9 HaMMEHBIIEr0 3HAYCHUS 1
HENPEPBIBHON (PYHKIIUN
Ha OTpe3Ke

10 Haxoxnenue 1




HauOOJIBIIEro 1
HaMMEHBIIEr0 3HAYCHHS
HEMpPepBhIBHON QyHKIINN
Ha OTpE3Ke

11

Haxoxnenue
HauOOJIbIIEro 1
HaWMEHBIIIETO 3HAUCHUS
HEMpPEePBIBHON PyHKIINN
Ha OTpe3Ke

12

Haxoxnenue
HauOOJIbIIEro 1
HaVMEHBIIETO 3HAUYCHUS
HEMPEePBIBHON PyHKIINN
Ha OTpe3Ke

13

IIpumenenue
MPOU3BOAHOMU JJIs
HaXO0XXACHUSA HAWITYy4YlICTO
peueHus B NpHUKIaIHbIX
3ajayax

14

15

16

[Ipumenenue
MPOU3BOAHOMU JJIA
HaXOXACHUA HAWITYy4YlICTrO
peueHus B NpUKIaIHbIX
3ajayax

[IpumeneHue
MPOU3BOAHOMU JJIA
OTIpe/ieTICHNUs CKOPOCTH U
YCKOpEHUS Mpoliecca,
3aJaHHOTrO (POPMYIIOHN MK
rpaduKoM

IIpumenenune
MPOU3BOJHON J1JId
OIIpEENIEHNs CKOPOCTH U
YCKOpEHUS Mpoliecca,
3aJJaHHOTO (OPMYIIOH HIH
rpaduKoM

17
18
19

Kommozumwmst pyHKITHit
Kommozunus ¢yHkuni

Kommnosumwmst pyHKImit

20

21

I'eomerpuyeckue 0Opasbl
ypaBHEHUI Ha
KOOPAWHATHON TJIOCKOCTH
I'eomerpuueckue oOpassl
YpaBHEHUH Ha
KOOPJIMHATHOM TIJIOCKOCTH

22

23

KonTponbhas pabora:
"Uccnenopanne QyHKIHMA
C TIOMOIIBIO
MIPOM3BOAHON"
[lepBooOpazHas,
OCHOBHOE CBOMCTBO
epBOOOpa3HBIX

24

ITepBooOpasubie
AJIEMEHTAPHBIX (YHKIIHIA.
IIpaBuna HaXOXKIEHUS




IepBOOOPa3HBIX

25

ITepBooOpasubie
AIIEMEHTAPHBIX (DYHKITHH.
[MpaBuna HAXOXKICHUS
epBOOOpa3HBIX

26

27

Hurerpan.
I'eomeTpuyeckuii cMbICI
HHTErpajia

Brruncnenue
ONPEACIEHHOTO
MHTETpalia no Gpopmye
HeroTona-Jleiioania

28

Brruncnenue
OIPEIICIIEHHOTO
MHTErpajia o GpopmyJe
Herorona-Jleitbuuia

29

30

31

IIpumenenue unTerpana
JUTS. HAXO0XKICHUS
mionianen IOCKUX
duryp

IIpumenenue unTerpana
JUTSL HAX 0K IEHUS
00BEMOB TEOMETPUIECKIX
Ten

[Ipumeps! perieHuit

nddepeHInaTbHBIX
YpaBHEHUH

32

33

ITpumeps! pereHnit
g hepeHInanbHBIX
YpaBHEHUI

MaremaTHueckoe
MOJICJINPOBAHHE
peabHBIX MPOIIECCOB C
MOMOLLBIO

g hepeHInanbHBIX
YpaBHEHUH

34

KonTponbHas pabora:
"[TepBooOpazHas u
uHTerpan”

35

36

Tpuronomerpuueckue
(YyHKLMH, UX CBOHCTBA U
rpaduKu
TpuroHomerpuueckue
(hyHKIIMH, UX CBOICTBA U
rpaduku

37

38

Tpuronomerpuueckue
(YyHKLIMH, UX CBOHCTBA U
rpaduKu
Tpuronomerpuueckue
(hyHKIIMH, UX CBOWCTBA H
rpaduku

39

TpuroHomeTpuieckue
(hyHKIMH, X CBOMCTBA U
rpadyuku

40

OT60p KOpHEH




TPUTOHOMETPHUYECKUX
YpPaBHEHUH C TOMOIIIBIO
TPUTOHOMETPUUECKOU
OKPYKHOCTH

41

Ot6op KopHel
TPUTOHOMETPUYECKUX
YpaBHEHUH C IOMOUIBIO
TPUTOHOMETPUUYECKOH
OKPY’KHOCTH

42

Ot6op KopHel
TPUTOHOMETPUYECKHUX
YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUUYECKOH
OKPYKHOCTH

43

OT60p KOpHEH
TPUTOHOMETPUYECKHUX
YPaBHEHUH C TOMOIIBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTH

44

45

Pemenmne
TPUTOHOMETPUYECKHUX
HEPaBCHCTB

Pemenne
TPUTOHOMETPHUUECKHUX
HEPABEHCTB

46

47

Pemenmne
TPUTOHOMETPUUYECKUX
HEPaBEHCTB

Pemenmne
TPUTOHOMETPHUICCKIX
HEPaBEHCTB

48

49

KonTponbHas pabora:
"I'padukn
TPUTOHOMETPUYECKUX
(yHKIHA.
Tpuronomerpudeckre
HepaBeHcTBa"

OCHOBHBIE METO/IBI
pereHus ToKa3aTeIbHBIX
HEPaBEHCTB

50

o1

OCHOBHBIE METOIbI
pElIeHUs TTOKa3aTeIbHBIX
HEPaBCHCTB

OCHOBHBIE METOJIEI
pEIICHHUs TTOKa3aTeIbHBIX
HEPABCHCTB

52

53

OCHOBHBIE METOIbI
pElIeHUs TTOKa3aTeIbHBIX
HEPaBCHCTB

OCHOBHBIE METOBI
pelIeHus
JorapuGMHUIECKUX
HEPaBEHCTB

54

OCHOBHBIE METOIbI
pelieHus




JlorapuGMHUIECKUX
HEPABEHCTB

55

OCHOBHBIE METOJIBI
peuieHus
JorapuMUYECKUX
HEPABCHCTB

56

OCHOBHBIE METOJIbI
pelIeHus
JorapuMUIECKUX
HEPAaBCHCTB

57

OCHOBHBIE METOIBI
peIIeHus
HPPalHOHAIbHBIX
HEPAaBCHCTB

58

59

60

OCHOBHBIE METOIBI
pelieHus
HpPpaIMOHATBHBIX
HEpaBEHCTB

OCHOBHBIE METOIBI
peurenus
HAPPALUOHAIIBHBIX
HEpaBEHCTB

OCHOBHBIE METOJIBI
peleHus
HAPPALMOHAIIBHBIX
HEPaBEHCTB

61

I'paduyeckue MeToIbI
penieHus
HppaIlMOHaTBHBIX
YpaBHEHUH

62

63

I'paduyeckue MeToIbI
pelieHus
HppaIrMOHaTbHBIX
YpaBHEHUH

I'paduueckue meTomsl
pelIeHns ToKa3aTeNbHBIX
YpaBHEHUI

64

65

66

I'paduyeckue MeToIbI
pElIeHUs TTOKa3aTeIbHBIX
HEPaBCHCTB

I'paduueckue meToabl
peleHus
JOTapUPMHICCKHX
ypaBHEHUI

I'paduueckue meTomabl
peleHus
JOTapUPMHIECCKHX
HEpaBEHCTB

67

I'paduaeckue MeToIBI
pelieHus
JorapuGMHUYECKUX
HEpaBEHCTB

68

I'paduaeckue MeTOIBI
peleHHs TTOKa3aTeIbHBIX
Y JIOTApUPMHUIECKUX




YpaBHEHUH

69

I'paduaeckue MeTOIBI
pelIeHns moKa3aTeTbHBIX
U JIOTapUPMHUUECKUX
YpaBHEHUI

70

71

72

73

74

75

I'paduyeckue MeTo B!
pelleHHS TTOKa3aTeIbHBIX
1 JOTapUPMUICCKUX
HEPAaBCHCTB

I'padmyeckue MeTo B!
PEIICHHUS TTOKa3aTEeIbHBIX
1 JOTapUPMUICCKUX
HEpaBEHCTB

KontponbHas pabora:
"UppanmoHaibHble,
II0Ka3aTCJIbHbIC U
norapuMugecKue
HepaBeHcTBa"

Kommnekchsle uncna.
Anrebpaunyeckas u
TPUTOHOMETPUYECKAs
(hopMbI 3ammcu
KOMIUIEKCHOTO YHCia

Kommnekchsle uncna.
Anrebpanyeckas u
TPUTOHOMETPUYECKAS
(hopMmbI 3ammcu
KOMILIEKCHOTO YKciia

Apudmernueckue
omepanuy ¢
KOMIUIEKCHBIMH YUCIIaMHU

76

7

Apudmernueckne
oreparyu ¢
KOMIUIEKCHBIMH YHCIIaMHU
Nzobpaxenne
KOMIUIEKCHBIX YHCell Ha
KOOPJMHATHOH IJIOCKOCTH

78

79

Nzobpaxenue
KOMIUIEKCHBIX YHCET Ha
KOOPJMHATHOM MIIOCKOCTH
®opmyna Myaspa. Kopan
N-0i1 CTENIEHHU U3
KOMIUIEKCHOTO YHCIIa

80

81

®opmyna Myaspa. Kopau
N-0# CTEIIeHU U3
KOMIIJIEKCHOT'O YHCJIa

[Ipumenenune
KOMIUIEKCHBIX YHCEIT JIISI
peteHus GU3NIECKUX U
TeOMETPHUYECKHX 3a/1a4

82

KonTponbHas pabora:
"KoMmiuiekcHble yncaa"

83

HarypanbHbie u nenbie
qucia

84

HarypanbHble u 11enb1e




quciia

85

86

87

IIpumeHneHre npru3HaKoB
JETMMOCTH TEITBIX YHCEN
IIpumeHeHre npru3HaKoB
JETMMOCTH TEITBIX YHCE
IIpumeHeHre npru3HaKoB

JACIIUMOCTH LECJIbIX YUCCII:
HOJT 1 HOK

88

89

[TpumMeneHue mpu3HaAKOB
JENMMOCTH TENbIX YHCEeN:
HOA u HOK
IIpumeHeHre npru3HaKoB
JIETUMOCTH LIETBIX YUCEIT:
OCTaTKHU IO MOAYJIIO

90

91

92

93

94

IIpuMeHeHne TpU3HAKOB
JENAMOCTH LENBIX YHCEN:
OCTaTKH{ IO MOJTYJTIO

[IpuMeHeHue TpU3HAKOB
JICTUMOCTH IIEIIBIX YHCeIL:
anroputM EBknuga st
peuIeHus 3aa4 B LIEbIX
JHCIax

KonTponbHas pabora:
"Teopus nensix yucen"

Cucrema 1 COBOKYIHOCTb
ypaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI
U CUCTEMBI-CIIEICTBUS

Cucrema 1 COBOKYIHOCTb
ypaBHEHUH.
PaBHOCUITbHBIE CUCTEMBI
U CUCTEMBI-CIEACTBUS

95

OCHOBHBIE METO/IBI
peLIeHHs CUCTEM U
COBOKYITHOCTEM
paIoHaIbHBIX
YpaBHEHUI

96

97

98

OCHOBHBIE METOJIEI
pEIICHUs CUCTEM U
COBOKYITHOCTEM
HppaliOHAIbHBIX
ypaBHEHUI

OCHOBHBIE METOJIEI
pEIICHUs CUCTEM U
COBOKYITHOCTEM
ITOKa3aTebHBIX
ypaBHEHUI

OCHOBHBIE METOJIEI
pEIICHUs CUCTEM U
COBOKYITHOCTEM
MTOKa3aTebHBIX
ypaBHEHUI

99

OCHOBHBIE METO/IEI
PEIICHUS CUCTEM U
COBOKYITHOCTEM




JlorapuGMHUIECKUX
YpaBHEHUH

100

101

102

103

104

OCHOBHBIE METO/IBI

PEIICHUS CUCTEM U
COBOKYITHOCTEH 1
JTOTapUOMHIECKUX

YpaBHEHUI

IIpumeHnenue cuctem K
pEILIEeHUI0
MaTeMaTHYEeCKUX 3a]a4 U
3a/1a4 U3 pa3audHbIX
o0nacTell HAyKH U
pEAIbHOM KU3HU,
HMHTEpIpETalns
MOJYYEHHBIX pPE3YyJIbTaTOB

[IpuMeHeHue cucteM K
PpEeLIeHUI0
MaTEMATHYCCKUX 3a1a4 U
3a7a4 U3 pa3iIuIHbIX
o0racTeit HayKu U
pEaIbHOM KU3HU,
HUHTEPIpETALUS
MOJTyYECHHBIX PE3YJIbTaTOB

[IpuMeHeHue HEPABEHCTB
K pEIICHUIO0
MaTeMaTHYeCKuX 3aJad U
3aJ1a4 U3 pa3IHYHbIX
obracteit HAyKu U
pEaIbHOM KU3HU,
HMHTEpIIpeTanus
MTOJIyYEHHBIX PE3yJIbTaTOB

KonTponbHas pabora:

"Cucrtemsl

paIMOHAIbHBIX,
HppaIrMOHaIbHBIX 1
MTOKA3aTENbHBIX U
JlorapuMUIECKUX

ypaBHeHUi"

105

106

ParnmonansHbIe

YPaBHEHUS C 1
rnapamMmeTpamu

PanmonannHbIe

HEPaBEHCTBA C 1
rmapamMeTpamMu

107

PanmonanbHble CUCTEMEI
C ImapaMeTpaMmu

108

109

HppauroHanbsHble
YPaBHEHMs, HEPABEHCTBA 1
C ImapamMeTpamMu

UppauronanbHeie
CHCTEMBI C TapaMeTpaMu

110

ITokazarenbHbie
YpaBHEHUS, HEPABCHCTBA 1
C mapameTpamMu

111

[ToxazaTenbHbIE CHCTEMBI
C mapaMeTpamu




112

Jlorapudmuaeckue
YpaBHEHUs1, HEPABEHCTBA
C mapameTpamMu

113

Jlorapudpmuyeckue
CHCTEMBI C ITapaMeTpaMHu

114

115

Tpuronomerpuueckue
YpaBHEHUS C
napaMeTpamu
TpuroHomeTpuieckue
HEpaBEHCTBA C
napamMeTpamMu

116

Tpuronomerpuueckue
CHCTEMBI C TapaMeTpaMu

117

118

119

[Toctpoenue u
HCCIIEI0BaHNE
MaTEeMaTHYECKUX
MOJIENIEN peabHbIX
CUTYaLMH ¢ MOMOILBIO
YpaBHEHUH C
rapaMeTpamu

IToctpoenue u
HCCIIeIOBaHNE
MaTEeMaTHYECKUX
MOJENEH peanbHbIX
CUTYyallUl C OMOIIBIO
CHUCTEM ypaBHEHUH C
rapaMeTpamu

[TocTpoenue u
HCCIIEIOBAaHNE
MaTeMaTHYECKUX
MOJIETIEHN peaTbHBIX
CUTyal1l C TOMOILBIO
CUCTEM YpaBHEHHH C
rapaMeTpamu

120

KonTponbHas pabora:
"3amaun ¢ napamerpamu’

121

122

[ToBTOpenwue, o6o0IIeHNE,
CHUCTEMATH3ALMS 3HAHUIA:
"Ypasuenus"

[ToBTOpenwue, 06o0IICHNE,
CHUCTEMAaTHU3alMs 3HAaHUHN
"YpaBuenus"

123

[ToBTOpenue, 0600MICHNE,
CUCTEeMAaTH3allns 3HAHUI:
"VpaBaenus. CuCTEMbI
ypaBHEeHUH"

124

125

[ToBTOpenwue, 0600MICHNE,
CHCTEMaTHU3aIlUs 3HAHUI:
"Hepasenctpa"
[ToBTopenue, 0600UIeHNE,
CHCTEMAaTH3aIIUs 3HAHUM:
"HepaBenctpa"

126

[ToBTOpenue, 0600IICHAE,
CHCTEMAaTH3aIIUs 3HAHUM:
"Hepasencta"




127

[ToBTOpenue, 0600IMICHHE,
CHCTEMAaTH3aIIis 3HAHUM:
"[IponsBognas u e€
npuMeHeHue"

128

[ToBTopenue, 0600UIeHNE,
CHUCTEMAaTU3ALMSI 3HAHUI:
"IIpon3BogHas u e&
npuMeHeHue"

129

130

131

[ToBTopenue, 0600UICHNE,
cHCTeMaTH3allHs 3HAHUIA:
"IIpon3BogHas u e&
npuMeHeHue"

[ToBTOpeHme, 0600IICHHE,
CHUCTEMAaTH3aIIMs 3HAHUI:
"WHTerpan u ero
npumeHeHue"
[ToBTOpenwue, o6o0IeHNE,

cUcTeMaTH3aIysI 3HAHUM:
"Oyakuun"

132

133

[TorTOpeHue, 0600IICHNE,
cUCTeMaTHU3alus 3HaHUH
"®yHkuun"

[ToBTOpenwue, o6o0IIEeHNE,
CHCTEeMaTH3allus 3HAHWI:
"Oyakuun"

134

Hrorosas KOHTpOJIbHAS
pabora

135

Hrorosas KOHTpOJIbHAS
pabora

136

[ToBTOpenue, 0600mICHNE,
CHUCTEMATU3ALINS 3HAHUI

OBIIEE KOJIMYECTBO
YACOB I10 TTPOTPAMME

136

10




I'EOMETPUSI
IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

No
n/m

Tema ypoxa

Bcero

KomnuectBo yacos

KonTpob
HEIE
paboThI

IIpakTtu
YECKHE
paboThI

DIIeKTPOHH
ble
TUQpOBLIE
obpazoBare
JIbHBIC

pecypchl

JlaTa
U3YYCHUS

OCHOBHBIC MpaBWIIa U300paXKECHUS HA
PUCYHKE TUIOCKOCTH, TTapaJlICIbHBIX
MIPSAMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[MonsTns crepeoMeTpun: TOUKa, mpsMas,
IUIOCKOCTB, TIPOCTPaHCTBO. OCHOBHBIE
NpaBuiIa U300paKEeHUS] Ha PUCYHKE
IIJIOCKOCTH, MapaJuICJIbHBIX IIPAMBIX
(0Tpe3KoB), CepeaHBI OTPE3Ka
[ToHsTHS: IepeceKaroNIrecs INIOCKOCTH,

nepeceKaronecs npsmast U mIOCKOCTh;
HOJIYIIPOCTPAHCTBO

[ToHsATHS: IEpeceKAIOIINECs TTIOCKOCTH,
HiepeceKaronyecs npsmMas 1 II0CKOCTb;
HOJIYTIPOCTPAHCTBO

MHororpaHHUKH, U300paKEeHNE
MPOCTEHIINX NPOCTPAHCTBEHHBIX QUTYD,
HECYIICCTBYIONINX 00BEKTOB
MHororpaHHUKH, U300paKeHNE
MPOCTEHIINX POCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00BEKTOB

10

11

AXCHOMEI CTCPECOMCTPUH U IICPBBIC
CIICACTBUA U3 HUX

AXCHOMEI CTCPECOMCTPUH U IICPBBIC
CJIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHH U IIEPBbIE
cienctBus u3 HuX. Croco0bl 3a1aHus
MPSAMBIX U TIJIOCKOCTEN B MPOCTPAHCTBE.
0O0603HaueHNs NPSMBIX U IIOCKOCTEH

Uzobpaskenne ceueHnit mupaMuabl, Kyda
Y TIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 X
pEopa. M3o00paxenue nepeceyeHus
MOJTYYE€HHBIX TIOCKOCTEH.
PackpamniiBanue mocTpoeHHBIX CEYSHUI
pa3HBIMH [[BETAMHU

N3o6paxenne ceueHnit MIpaMuIbl, Kyoa
Y TIPU3MBI, KOTOPBIEC TTPOXOJIAT Yepe3 ux
pEbpa. N3o0paxeHne nepecedeHus
MOJTYYE€HHBIX TIOCKOCTEH.
PackpainBanue nNoCTPOECHHBIX CEYEHUN
PasHBIMH [IBETAMHU

12

M3obpakeHue ceueHni TupaMuIbl, Kyoa
Y TIPU3MEI, KOTOPBIC IPOXOIAT Yepe3 UX
péopa. M3o0paxeHue nepeceycHus
MOJYYEHHBIX TIJIOCKOCTEH.
PackpammBanre moCTPOSHHBIX CCUCHHIMA
Pa3HBIMH [IBETaMHU




13

14

15

M3obpakeHne ceueHni TUpaMuIbl, KyOa
Y TIPU3MBI, KOTOPBIE TIPOXOIST Yepe3 ux
péopa. M3o0paxeHue nepeceycHus
MOJIYYEHHBIX IIOCKOCTEH.
PackpaiiiuBanue mocTpoeHHBIX CEUESHUM
pa3HBIMHU I[BETAMH

MeTton cneaoB ISl HOCTPOEHUS CEUEHU I

Meton cneaoB AJisi HOCTPOEHUS
ceueHuil. CBoiicTBa nepecedyeHuit
NPSMBIX U TUIOCKOCTEH

16

17

Merton cliefioB IS TOCTPOSHUS
ceuenuii. CBoiicTBa epeceueHui
MPSAMBIX U TIJIOCKOCTEN

ITocTpoenune ceuenuii B mupamMue, Kyoe
o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX qepTexcef/'I U 3aIlMCh 11aroB
MMOCTPOCHUS

18

ITocTpoenue ceuenuii B mupamMue, Kyoe
o TpéM Toukam Ha pé€bpax. Co3nanne
BBIHOCHBIX qepTemef/'I U 3aIlMCh I1aroB
MOCTPOCHUS

19

[MocTpoeHue ceuenuii B mupamue, Kyde
o TpéM Toukam Ha pé€bpax. Co3nanne
BBIHOCHBIX YepPTEXeH M 3aInCh MIaroB
MOCTPOCHUS

20

21

[TocTpoeHue ceueHuit B nupaMue, Kyoe
o TpémM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMiCh I1aroB
HOCTPOCHUS

IToBropenwue mwianumerpun: Teopema o
MPOMOPIUOHAILHBIX OTpe3kax. [Tomobue
TPEYTrOJIbHUKOB

22

[ToBTOpeHue mianumerpuu: Teopema
Menemnas. PacdeTsl B cCUeHUIX HaA
BBIHOCHBIX uepTexax. Mcropus
Pa3BUTHS INIAHUMETPUU U CTEPEOMETPUN

23

KontponsHas padora "AKCHOMBI
p p
crepeomerpuu. CeueHus"

24

B3anMHOe pacnonoxeHue npsiMbIX B
npocTtpaHcTBe. CKpelBarommecs
npsiMble. [Ipu3Haky CKpemuBaroIuXCs
npsmeix. ITapaiiensHeie npsMble B
MIPOCTPAHCTBE

25

26

Teopema o CyllleCTBOBAaHUU U
€MHCTBEHHOCTHU NPAMOI NapayuieaIbHON
JTaHHOU TpAMOH, MPOXOAIIEH Yepe3
TOYKY IIPOCTPAHCTBA U HE JIeXKaIllel Ha
JlaHHOU TpsAMoil. Jlemma o nepeceueHnn
MapaJuIETbHBIX MPSIMBIX MJIOCKOCTHIO
[TapannensHOCTB Tpex MpsAMbIX. Teopema
0 TpEX MapauleNbHBIX NPAMBIX. Teopema
0 CKPELIMBAIOLIUXCS PSIMBIX

27

[TapannensHOE TPOEKTUPOBAHHE.
OCHOBHEBIE CBOMCTBA MMapaIETEHOTO
poeKTupoBaHus. M300paxeHne pa3HbIx




(buryp B mapauienbHOW MPOEKIIUU

28

29

30

31

IlenTpanbHas npoekuus. Yroi ¢
COHAIIPaBJIEHHBIMUA CTOPOHAMH. YTOJI
MEXKIY MPSMBIMHU

3agaun Ha JOKAa3aTeNLCTBO U
HCCIIEIOBAHMNE, CBA3aHHEIE C
PacIojI0KEHHEM IPSIMbIX B
IIPOCTPAHCTBE

TlonsTus: mapanienbHOCTh IPSMOM U
IJIOCKOCTHU B IpocTpaHcTBe. [Ipusnak
MapaieIbHOCTU MPSIMOM U TIIOCKOCTH.
CRoiicTBa MapauIeTLHOCTH MPSMOH 1
TUIOCKOCTH

['eomeTpuueckue 3a1a4y Ha BHIYUCIICHHE
U J10Ka3aTeNlbCTBO, CBSI3aHHBIE C
MapauIeIbHOCTHIO MPSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE

32

IlocTpoeHue cedeHusi, MpOXOASIIETO
yepe3 AaHHYIO MPSMYIO Ha YepTEeXKE U
MapajiesbHOTO ApYyroi npsimoil. Pacuér
OTHOIIEHUN

33

[TapannensHast npoekuys, IpUMEHEHNE
JUIS IOCTPOEHUSI CeYEeHUH Ky0a U
napauenenunena. CpolicTea
napajulesenuIeaa U Npyu3Mbl

34

[Mapannensusle miockocty. IlpusHaku
HapajjiebHOCTH ABYX INIOCKOCTEH

35

TeopeMa o0 napajuieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MPOXOSILIEN Yepe3 TOUKY, He
MPUHAICKAITYIO TAHHOM ITOCKOCTH U
CJIECTBUS U3 HEé

36

CBoiicTBa MapaienbHbIX MIOCKOCTEH: 0
MapauIeIbHOCTH NMPSAMBIX NIEPECEUCHUS
IIPY IEPECEUEHNH ABYX MapaJlIeNIbHBIX
IJIOCKOCTEN TPEThE!

37

CBoiicTBa MapaenbHbIX TIOCKOCTEH:
00 oTpe3Kax mapajjieNbHbIX MPSMBIX,
3aKITFOUYEHHBIX MEXAY NapasieIbHBIMU
IUIOCKOCTSIMM; O TIEPECEUEHUH MTPSIMOH C
ABYMS MapauICJIbHBIMU IIJIOCKOCTAMMA

38

IToBTOpenwue: Teopema [Iudaropa na
IUIOCKOCTH

39

IIoBTOpEHME: TPUTOHOMETPHS
IIPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA

40

41

42

CpoiicTBa Ky0a 1 IpsIMOYTOJIBHOTO
napaJuleienuIeaa

Brrunciienne AnuH OTPE3KOB B KyOe 1
MPSIMOYTOJIEHOM TMapaJuIeTIenuIe e
[lepnenaukynapHOCT NPSIMON U
mockoctu. [IpusHak
HEPHIEHIUKYIISIPHOCTH IPIMON U
TJIOCKOCTH

43

[lepnenaukynapHOCT NPSIMON 1
miockocTH. [lpu3nak




MIEPICHINKYISIPHOCTH MPSIMON 1
TJIOCKOCTH

44

Teopema o CyllleCTBOBAaHUU U
€TUHCTBEHHOCTH MPSMOH, MPOXOSIICH
4yepe3 TOYKY MPOCTPAHCTBA U
MIEPIICHINKYIISIPHOHN K TIIOCKOCTH

45

46

47

[InockocT 1 epreHANKYIISIPHBIE UM
MpsIMbIE B MHOTOTPaHHHUKAX

[InockocT 1 epreHANKYISIPHBIE UM
MPSIMBIC B MHOTOTPaHHUKAX
[lepniermuKyIAp ¥ HAKJIOHHAS.
ITocTpoeHue nepneHANKyIspa U3 TOUKU
Ha TIPSMYIO

48

49

50

[NepnienAuKySIp ¥ HAKIOHHASL.
IMTocTpoeHue nepreHIuKyIsipa U3 TOYKU
Ha TIPSIMYIO

Teopema o TpéX mepreHIUKyIsIpax
(psimast 1 oOpatHas)

TeopeMa 0 Tpéx nepneHaUKyIIpax
(psimast U oOpatHas)

51

Yron Mexay CKpeBaroIMMHUC
TIPSIMBIMHU

52

53

54

ITouck nepneHAMKYJISAPHBIX IPSIMBIX C
MTOMOIIBIO TIEPIEHIUKYIIIPHBIX
IUIOCKOCTEN

OproroHaibHOE IPOESKTUPOBAHNE

ITocTpoenue cedenuii ky0a, MPU3MBIL,
MIPABUJIBHON MUPAMHUIBI C TIOMOIIBIO
OpPTOTOHAJILHOU NPOEKLIUU

95

56

IToctpoenue ceueHmit kyoa, mpu3MBl,
IIPaBUIIBHOM MMUPAMU/BI C TOMOIIBIO
OpPTOTOHAJILHOM MPOEKINU
CuMMeTpHs B TPOCTPAHCTBE
OTHOCUTENBHO MockocTu. [Inockoctu
CUMMETPUI B MHOTOTPAHHUKAX

57

IIpu3HaK neprneHIUKyJISIPHOCTH NPAMON
U IUIOCKOCTHU KAaK CJIEJICTBUE CUMMETPUU

58

IIpaBubHBIE MHOIOTPAaHHUKU. Pacuér
PacCTOSHUM OT TOYKH JIO MIIOCKOCTH

59

60

IIpaBuibHBIE MHOIOTPAaHHUKU. Pacuér
PAacCTOSHUM OT TOYKH JI0 MIIOCKOCTH
CriocoObl OIyCTUTH MEPIECHIUKYIISPHL:
CUMMETpPHUS, CIABUT TOUKH I10
apajyIeNbHON MPSIMOM

61

CrBur 1o HemapayuIeaTbHONW IPAMOi,
VU3MEHEHUE PACCTOSIHUI

62

KontposbHas pabota "B3anmuoe
pacrosioKeHHe NPSMBIX U IJIOCKOCTEH B
pOCTpaHCTBE"

63

IToBTOpEHME: YOI MEX Ty IPAMBIMU Ha
TUIOCKOCTH, TPUTOHOMETPHSA B
MIPOU3BOJIEHOM TPEYTOJIBHHKE, TEOpEMA
KOCHHYCOB

64

IToBTOpEHME: YyTOI MEXIY




CKPEIIMBAIONIMMUCS MPSIMBIMU B
MPOCTPAHCTBE

65

I'eomeTpuueckue METO bl BEIYUCICHUS
yIiia MeXAY NPSIMBIMU B
MHOTOTpaHHUKAX

66

JByrpanssiii yrosn. CBONCTBO JIMHEHHBIX
YIJIOB IBYTPaHHOT'O yIiia

67

68

69

IleprienuKyISIPHBIE TNIOCKOCTH.
CBoiicTBa B3aUMHO NEPIIEHANKYIISIPHBIX
IJIOCKOCTEN

[Ipu3Hak nepneHuKyISIPHOCTH
IJIOCKOCTEH; TeopeMa O MpsMOi
MEPECEUEHHUS IBYX IIJIOCKOCTEN
NEePHIEHIUKYISIPHBIX TPETheH INIOCKOCTH
[IpssMOyTONBHEIN Mapauienenuiesn; Kyo;

U3MEPEHHsI, CBOHCTBA MPAMOYTOJIBHOTO
napajienenumnena

70

Teopema o0 nuaroHanu MpsIMOYTOJIBLHOTO
napajvieenuneia u CIeICTBUE U3 HeE

71

72

CrepeoMeTpUUECKHE U TPUKIIATHBIC
3a]1a4M, CBA3aHHbBIC CO B3aUMHbBIM
PACIIONIOKEHHUEM MPSIMBIX M TIOCKOCTH
[MoBTOpEHME: CKPEIIUBAIOIIAECS
IIPAMBIC, MMapaJlJICJIbHBIC IJIOCKOCTU B
CTaHAAPTHBIX MHOTOI'paHHHUKaX

73

74

[Tapa nmapannenbHbIX MJIOCKOCTENW HA
CKPEIIMBAOIIUXCS MPSIMBIX, PACCTOSTHHAE
MEXTy CKPEIIHBAOIIUMUCS MPSIMBIMH B
IMPOCTBIX CUTYyalUAX

PaccrosiHue oT TOYKH 10 TUIOCKOCTH,
paccTosHUE OT MPSAMOM J0 TUNIOCKOCTH

75

76

77

78

Beluncnenue pacCTOSIHUM MEXy
CKPEIIMBAIOIUMHUCS MPSIMBIMU C
MTOMOIIIBIO MEPIEHIUKYIIIPHON
IUIOCKOCTH

TpéxrpaHHbIi yros, HEpaBEHCTBA IS
TpEXrpaHHbIX YIioB. Teopema
[Mudaropa, TeopeMbl KOCHHYCOB U
CHUHYCOB JJIs1 TpEXTPaHHOIO yria

DneMeHTHI chepruaecKoil reOMETPHH:
Te0Ie3NIECKIe JHHAN Ha 3emiie

Kontponbnas padota "Yribsl u
paccrosHus"

79

Cucremaru3anys 3HaHUH
"MHOTOTpaHHUK H €T0 3JIeMEHTHI"

80

TIupamua. Bunel nupamu/.
IIpaBunpHas nupamuga

81

IIpusma. [IpsiMast 1 HaKJIOHHAs! IPU3MBI.
IIpaBwiibHas npu3ma

82

[Ipsimoii napasenenumnen,
NPSAMOYTOJILHBIN Mapajuienenunes, Kyo

83

Brimykiibie MHOTOTpaHHHKH. Teopema
Ditnepa

84

BI:IHYKJ'IBIC MHOTOT'paHHUKH. Teop cMa




Oiinepa. [IpaBuibHEIC T
MOJTYIPaBUIbHBIC MHOTOTPAHHHKH

85 Konrponbras pabora "Muororpagauku’ =~ 1
86 [oHsATHE BEKTOpa HA IJIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CyMMa BEKTOPOB 1
88 Pa3HocTh BEKTOpPOB 1
89 [IpaBuiio mapaiienenuiena 1
90 YMHOKEeHHE BEeKTOopa Ha YUCIIO 1
Pasnoxenune Bekropa mo 0asucy Tpéx
91 BEKTOPOB, HE JICXKAIINX B OIHOMH 1
TUIOCKOCTH
92 CKaJIpHOE IPOU3BEACHHE 1
93 Berunciienue yriia Mex Iy BEKTOpamMu B 1
HPOCTPAHCTBE
94 IIpocreiimme 3a1a9n ¢ BEKTOpaMH 1
95 IIpocreiimme 3a1a9n ¢ BEKTOpaMH 1
96 [Ipocreiimme 3aga9n ¢ BEKTOpaMH 1
97 [Ipocreiimme 3aga9n ¢ BEKTOPaMH 1
98 O06o00uieHne U crucTeMaTU3alHs 3HAHAN 1
99 O0o00uieHne U crucTeMaTU3alys 3HAaHAN 1
100 | Uroroas koHTposbHAs paboTa 1
101 | Urorosas KOHTpOJIbHAS paboTa 1
102 | OGoOmieHre U cucTeMaTH3aus 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




I'EOMETPUSI
IHOYPOYHOE IINTAHUPOBAHHUE
11 KJIACC

KoanuecTBo yacoB

KonTtposan
HbIE
padoThI

n/ Tema ypoxka Bceer
I 1]

IpakTnu
ecKue
padoThI

Jlara
U3y4YeHHS

DJIeKTPOHHBIE
nugposbie
o0pa3oBaTebHbI
e pecypchbl

OCHOBHBIC MTpaBUIIA

M300pakeHNsT Ha PUCYHKE

1 IUIOCKOCTH, TTapaljIeIbHBIX 1
NPSMBIX (OTPE3KOB),

CepearHbI OTPe3Ka

[ToHsTHS CTEpEOMETPUH:

TOYKA, NPsIMasi, IJIOCKOCTb,
npoctpancTBo. OCHOBHEIE

npaBuiIa N300pakeHus Ha 1
PHUCYHKE IIOCKOCTH,
NapauiCIbHBIX MPAMBIX

(oTpe3KoB), cepeTUHBI

OTpe3Ka

ITonsTHA: nEepecekaromuecs
IUIOCKOCTH,

3 nepeceKaroIyecs npsmast u 1
IUIOCKOCTB;

MOJYIPOCTPAHCTBO

[TonsTHs: Iepecekarommecs
IUIOCKOCTH,

4 nepeceKaronuecs npsamas u 1
IUIOCKOCTD;

HOJIYTIPOCTPAHCTBO

MHoOrorpaHHuKH,

n300pakeHne MPOCTEHUIINX

) MPOCTPAHCTBEHHBIX PHUTYD, 1
HECYIIECTBYIOIINX

00BEKTOB

MHoOrorpaHHuKH,

n300paXeHne MPOCTEUIINX

6 MPOCTPAHCTBEHHBIX PHTYD, 1
HECYILECTBYIOIINX
00BEKTOB

AKCHOMBI CTEPEOMETPHH U
NIepBbIE CIICIACTBUS U3 HUX

AXCHOMEI CTCPCOMETPUU U 1
IIEPBBIC CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHH U

MIEPBBIC CJICACTBHS U3 HUX.
CriocoObI 3a1aHusl IPSMBIX

9 U IUIOCKOCTEH B 1
MIPOCTPAHCTBE.

O0603HaYCHYSI IPSAMBIX H
IIIOCKOCTEH

N3o0paxenne ceueHU

10
MUPaMUIBL, KyOa ¥ IPU3MBL,




KOTOpBIE TIPOXOMAT Yepe3
ux péopa. N3o0pakenne
MIEPECCUCHUS TTOTyUYCHHBIX
IJIOCKOCTEH.
PackpammBanue
MOCTPOCHHBIX CCUCHUI
pa3HBIMHU I[BETAMH

11

W3obpaxenue ceueHui
NUPaMUJIBL, KyOa M IPH3MBL,
KOTOpBIE IPOXOAT Yepe3
ux péopa. UzobpakeHue
HepeCeUCHHUS TOTYICHHBIX
IUIOCKOCTEH.
PackpammBanue
MOCTPOCHHBIX CEYCHUH
Pa3HBIMH [IBETaMH

12

13

14

N3obpaxenne ceueHuit
NUpaMUIIbL, Ky0a U IPU3MBI,
KOTOpBIE IIPOXOAAT Yepes
ux péopa. UzobpaxkeHue
NepeceyeHns OTyYEHHbIX
IIJIOCKOCTEH.
PackpamuBanue
MOCTPOEHHBIX CEUECHHI
PasHBIMH LIBETaMHU

N3obOpaxenne ceueHnit
MUpaMUJIBL, Ky0a U TIPU3MBI,
KOTOpbIE IPOXOJIAT Yepe3
ux p&opa. Uzobpaxenue
NepeceyeHrs OTyYeHHbBIX
IUIOCKOCTEH.
PackpamnBanue
MOCTPOCHHBIX CEYECHUH
pa3HBIMH [[BETAMHU

MeTon cnenoB s
MOCTPOEHUS CEYEHU

15

16

17

Meron cnenos st
MOCTPOEHUS CEUEHU.
CBolicTBa nepeceueHu
MPSIMBIX U IUIOCKOCTEN

Merton cnenoB ans
MOCTPOEHUS CEUEHU.
CBolicTBa nepeceueHui
NPSMBIX U TUIOCKOCTEH

ITocTpoeHue ceuenuii B
nupamuze, Kyoe mo Tpém
TOYKaM Ha péOpax.
Co3nanue BHIHOCHBIX
YepTeXKeH 1 3aMUCh IIaroB
MOCTPOCHUS

18

IloctpoeHue ceuenuii B
nupaMuze, Kyoe mo Tpém
TOYKaM Ha pébpax.
Co3nanue BHIHOCHBIX
YepTexen U 3aIucCh 11aroB
MOCTPOCHUS




19

20

TloctpoeHue ceuenuii B
nupaMuze, Kyoe mo Tpém
TOYKaM Ha p&bpax.
Coznmanne BBIHOCHBIX
yepTexKen U 3aIucCh 11aroB
MOCTPOCHUS

TloctpoeHue ceuenuii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha péopax.
Coznmanne BBIHOCHBIX
YepTeKer U 3aIKCh 11aroB
MOCTPOCHUS

21

[ToBTOpCHME TITAHUMETPUU:
Teopema o

MIPOTIOPITHOHATTEHBIX 1
otpeskax. [logooue
TPEYTrOJbLHUKOB

22

23

IloBTOpEHNE NIIIAHUMETPUH:
Teopema MeHenast.

PacueTs! B ceueHmMsIX Ha

BBIHOCHBIX UepTexax. 1
HUcropus pa3Butus

TUTAHAMETPHA U

CTEepEOMETPHHU

Kontponbhas pabora

"AKCHOMBI CTEPEOMETPHUH. 1
Ceuenus"

24

BsaunmMHoe pacnonoxxeHue

NPSMBIX B IPOCTPAHCTBE.
CxpemmBaronecs

npsimele. [IpuzHaku 1
CKPELIMBAIOLINXCS MPSIMBIX.
ITapaniensHble IPsIMBIE B
MIPOCTPAHCTBE

25

26

27

Teopema o cyllecTBOBaHUU
Y €MHCTBEHHOCTH TIPSIMOM
napajuJienbHOW JaHHOU
MPAMOM, MPOXOSILIEH
yepe3 TOUKY MPOCTPaHCTBA
M He JIeXKalllell Ha JaHHOM
npsiMol. Jlemma o
MepecedeHnn
napaieabHbIX IPSIMBIX
TJIOCKOCTBEO

[apannensHOCTH Tpex

npsMeix. Teopema o TpEX
napayiebHBIX TPSMbIX. 1
Teopema o

CKPELIMBAIOLINXCS MPSMBIX

[TapannensHOE

IIPOEKTUPOBAHMUE.

OcHoBHBIE CBOICTBa
MapauIeIbHOrO 1
MPOEKTHPOBAHHUS.

M3obpaxeHune pa3HbIX

¢duryp B mapajuienbHOM




TIPOEKITHH

28

IlenTpanbHas npoekiusi.
Yrona ¢ coHanpaBiIe€HHbIMU
CTOpPOHaMU. YTOJI MEKILY
MPSIMBIMU

29

3a/1a4¥ Ha I0KA3aTEJILCTBO
U HCCIIEIOBaHNE,
CBSI3aHHBIE C
pacroIoKeHHEM NPSMbIX B
IPOCTPAHCTBE

30

31

TlousTus: napamieasHOCTb
MPSMOU U MIIOCKOCTH B
npoctpaHcTse. [Ipusnak
napaieIbHOCTU MPSMOM U
iockoct. CBOMCTBa
MnapajyieIbHOCTU MPSIMOM U
TUIOCKOCTH

T'eomeTpuueckue 3anauu Ha
BBIUMCIIEHHUE U
JIOKa3aTeJIbCTBO, CBSA3aHHBIC
C MapaJuIeIbHOCTHIO
IPSIMBIX U IUIOCKOCTEHN B
MIPOCTPAHCTBE

32

33

[TocTtpoeHue ceuenus,
MIPOXOIAIIETO Yepe3
JTAHHYIO MPSIMYIO Ha
YepTeke U MapaljIeIbHOTO
Ipyroi npsiMmoit. Pacuér
OTHOLUEHUH

[NapannensHast IpOeKIHS,
MIPUMEHEHHUE TS
MIOCTPOEHUS CEUeHH KyOa
U TapajuiesIenuIeaa.
CaoiicTBa
napajulesenumeaa u
TIPU3MBI

34

35

[TapannenbHbIE IOCKOCTH.
[Ipu3Haku napamienbHOCTH
JIBYX IUIOCKOCTEN

TeopemMa 0 mapanieabHOCTH
1 €IMHCTBEHHOCTH
IJIOCKOCTH, IPOXOSIIEN
yepe3 TOUKY, He
MPUHAJIEAKAITYIO JTAHHOW
IUIOCKOCTH U CJIEACTBHS U3
HEé

36

CBoiicTBa mapanenbHbIX
TUIOCKOCTEN: 0
MmapauICJIbHOCTH IPAMBIX
IepecevYeHus pu
MePECeUeHNH ABYX
MapauIeIbHBIX MIOCKOCTEH
TpeTbeit

37

CRoiicTBa mapamuIebHbBIX
IUIOCKOCTEH: 00 OTpe3Kax
napayIeaIbHBIX TPAMBIX,




38

3aKJIFOYEHHBIX MEXKTY
napauieTbHBIMA
IIIOCKOCTSIMU; O
MepeceueHn! NpsIMO C
JIBYMsI TTapaylieTbHBIMA
IUIOCKOCTSIMU

TloBTOpeHue: Teopema
[Mudaropa Ha MIOCKOCTH

39

40

IToBTOpenue:
TPUTOHOMETPHS
IPSAMOYTOJIEHOT'O
TPEyrojbHHUKA
CsaoiicTBa Ky0a u
IPSIMOYTOJIEHOTO
napajienenunesna

41

Brruncnenue nivn
OTpE3KOB B Ky0Oe u
MPSIMOYT'OJILHOM

napajieenuneie

42

IlepnenauKyJISIPHOCTD
IIPSIMOM U IIJIOCKOCTH.
IIpuznax
MEPIEHANKYIIIPHOCTH
IPSIMOM M IIJIOCKOCTH

43

IlepnenAuKyIJISIPHOCTD
MPSIMO U MJIOCKOCTH.
IIpuznax
MEPIEeHIUKYIIPHOCTH
IPSIMOM M IIJIOCKOCTH

44

45

Teopema o cyllecTBOBaHUU
Y €AUHCTBEHHOCTH MPSIMOA,
MPOXOSILEH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEPIEHANKYIIIPHON K
IJIOCKOCTH

IInockocTtu u
MEPHEHANKYISAPHBIE UM
MpsIMbIE B MHOTOTpaHHUKAX

46

47

IlnockocTtu u
TMEPNICHAUKYIIIPHBIC UM
MpsIMbIE€ B MHOTOTpaHHUKAX
Ilepnenaukynsip u
HakloHHas. [locTpoenue
MEPIICHAUKYIISIpA U3 TOUKH
Ha IPSIMYIO

48

Ilepnenaukyssip u
HakJoHHas1. [locTpoenue
NEPNEHANKYISAPA U3 TOUKU
Ha TIPSIMYIO

49

Teopema o Tpéx
MEPIeHINKYIIApax (mpsmas
1 oOpaTHas)

50

Teopema o Tpéx
HepIeHANKYIIpax (TpsMas
1 o0paTHasi)




o1

Yron mexay
CKPEITUBAIOITNMUCS
TIPSIMBIMHU

52

53

54

55

TTouck nepreHauKyISIPHBIX
MPSIMBIX C TOMOIIBIO
TIEPIICHINKY IS PHBIX
IUIOCKOCTEH

OpToroHabHOE
MPOEKTUPOBAHUE

[octpoenue ceuenuit KyoOa,
MIPU3MBI, IPAaBUIIBHOMN
HMUPaMUJIBI C TIOMOILBIO
OPTOTOHAJILHOM MTPOEKIIUU

ITocTpoenue ceuenmii Ky0a,
IIPU3MBI, IPABUIILHOMN
nmupamMuabl C IOMOIIBIO
OPTOTOHAJILHOM MPOEKIUU

56

57

CummeTpus B
HNPOCTPAHCTBE
OTHOCUTEIIBHO IIJIOCKOCTH.
IInockocTy cuMMeETpUi B
MHOTOI'PaHHUKAaX

IIpuznax
MEPIEHIUKYIIPHOCTH
IIPSIMOM M IIJIOCKOCTH KakK
CIIEJICTBHE CHMMETPUHU

58

IIpaBunbHBIE
MHOTOTpaHHUKH. Pacuér
paccTOSHUI OT TOYKH JIO
IUIOCKOCTH

59

60

61

IIpaBuibHBIE
MHOTrOTpaHHUKU. Pacuér
PacCTOSIHUI OT TOYKH J10
IIJIOCKOCTH

CriocoOBblI OmycTUTH
MePIEeHIUKYISAPHI:
CUMMETpUS, CIBUT TOUKH
M0 MapajuIeIbHON MpsIMOr
CrBur no HenapauieaIbHON
MpsIMOM, U3MEHEHNE
paccTosiHui

62

63

Kontponbhas pabora
"B3anMHOE paconoxeHne
OPSMBIX U TUIOCKOCTEH B
pocTpaHcTBe"

[ToBTOpEHME: yrom Mexay
MPSIMBIMH Ha TUIOCKOCTH,
TPUTOHOMETPHS B
MIPOU3BOJIBHOM
TpPEYTOJbHHKE, TEOpEMA
KOCHHYCOB

64

TloBTOpEHME: Yyroa MeXIY
CKPEUIUBAIOIIUMUCS
MPSIMBIMH B IPOCTPAHCTBE

65

T'eomeTprueckue MeTobI




BBIYHCJICHHUSA yTIJla MCXKOY
IIpAMBIMU B
MHOT'OI'paHHUKAaxX

66

JIByrpaHHsIii yrou.
CBONMCTBO JTMHEWHBIX YIJIOB
JBYI'PAaHHOTO yria

67

68

IlepnieHquKynsipHbIE
iockoct. CBOMCTBa
B3aUMHO
MEePIEHANKYISIPHBIX
IJIOCKOCTEN

TIpuznakx
MEPICHIUKYIIPHOCTH
IJIOCKOCTEH; TeopeMa 0O
MPsIMOM MepecedyeHusl IByX
IJIOCKOCTEN
MEPIEHANKYIIPHBIX
TPEThEN IUIOCKOCTHU

69

IIpssMOyTOJIBHBII
napaJuiesienuIie; Kyo;
U3MEpPEHHUs, CBOMCTBA
NPSIMOYTOJILHOTO
napajienenumnena

70

Teopema o quaroHanu
MPSIMOYTOJIEHOTO
napasuresenuIeaa u
CIIEJICTBUE U3 HEE

71

CrepeomeTpudeckue u
NPUKJIaTHBIE 32124,
CBSI3aHHBIE CO B3aNMHBIM
PACIIOJIOKCHUEM MIPAMBIX 1
IUIOCKOCTH

72

IToBTOpEHUE:
CKpELIUBAIOLINECS IIPSIMBIE,
MapaJuleIbHbIE INTIOCKOCTH B
CTaHAAapPTHBIX
MHOT'OI'paHHUKax

73

74

[Tapa napasnienbHbIX
IJIOCKOCTEH Ha
CKPELIUBAIOIIUXCS TPSIMBIX,
PacCTOSTHIE MEXKITY
CKPEITUBAIOIIINMUCS
MPSIMBIMU B IPOCTBIX
CUTYaIHsIX

Paccrosnue oT TOUKH 10
IJIOCKOCTH, PACCTOSIHAE OT
MPSMOM JI0 TIIOCKOCTH

75

Brluncnenue pacctosiHui
MEXy CKpPEIMBAIOILUMHUCS
MPSIMBIMH C MTOMOIIIBIO
MEePIEeHIUKYJISIPHON
TJIOCKOCTH

76

TpéxrpaHHbli yrod,
HEepaBeHCTBA IS

TPEXTPAHHBIX YTJIOB.
Teopema [udaropa,




TEOpEMBI KOCHHYCOB H
CHUHYCOB JIJIsl TPEXTPAHHOTO
yria

77

OneMeHTHI chepryecKoit
TEOMETPHHU: T€0AE3NUECKIE
JMHUU Ha 3eMiie

78

79

KonrtponbHas padora
"Yrue1 1 paccTosHUS"
CucremaTu3ariys 3SHAaHAN
"MHOTrOTpaHHUK U €T0
3JE€MEHTHI"

80

IIupamupa. Bunel nupamu.
IIpaBuibHas nupamuga

81

82

IIpusma. Ilpsamas u
HaKJIOHHAs IPU3MBI.
IIpaBunpHas mpu3ma
IIpsimMoii mapasienenumen,
IIPSIMOYTOJIBHBII
napajiesenumnesn, Kyo

83

84

85

86

Belnykible
MHOT'OIpaHHUKH. Teopema
Oilnepa

Brinykiibie
MHOI'OI'paHHUKH. Teopema
Oiinepa. [IpaBunsHbIC U
MOJTyTIpaBUJIbHBIE
MHOTOTPaHHUKH
Kontponbnas pabora
"MHororpaHHuKu"
[Tonarue BekTOpa HA
TUIOCKOCTH U B
MIPOCTPAHCTBE

87

CymMa BEKTOpOB

88
89

Pasnocth BCKTOpPOB

IIpaBuio napamenenunena

90

YMHOXEHUE BEKTOpa Ha
YHUCIIO

91

Pa3znoxenue BekTopa mno
0a3ucy Tpéx BEKTOPOB, HE
JIEKAIINX B OJHOM
IUIOCKOCTH

92
93

CxasspHOE IPOU3BEACHNE

Brruncnenue yria Mexmy
BEKTOpPaMH B IIPOCTPAHCTBE

94

IIpocreitune 3amnauu ¢
BEKTOpaMHU

95

IIpocreitune 3amnauu ¢
BEKTOpaMHU

96

IIpocTeitmue 3anayuu ¢
BEKTOpaMu

97

IIpocTeitmue 3anauu ¢
BEKTOpaMu

98

O0001IEeHE U




cucTeMaTH3alus 3HaHUi

O06001IEeHE U

99 . 1
CHUCTeMaTH3alys 3HaHUH

100 Hrtorosast KOHTpoOJIbHAS 1
pabora

101 HTtorosast KOHTpoOJIbHAS 1
pabora

102 O06o01IeH e U ) 1
CHUCTEeMaTHU3alusI 3HAaHUI

OBLIEE KOJIMYECTBO HACOB 102

1O ITPOI'PAMME




BEPOATHOCTBb U CTATUCTUKA
MNOYPOUYHOE IIVTAHUPOBAHUE

10 KJIACC
KommdectBo yacor DIIeKTPOH
HBIE
U POBEI
JI_T/QH Tema ypoka Bcer Koig):nb Hp::((;:tle 1/13}’[/[;;314;1 e
obpazoBar
paboTh paboTsI CIBHBIC
pecypcsl
1 I'pad, cBsazubIi Tpad, npencTaBneHne 3a1a4n 1
C TIOMOIITEI0 Tpada
2 CreneHsb (BaJ€HTHOCTb) BeplIuHbI. [1yTh B 1
rpade. Llenu u nukib
3 I'pader Ha TTocKOCTH. [lepeBo cirydaitHOTO 1
JKCIIEpUMEHTA
Cry4aiiHble 9KCIIEPUMEHTHI (OIBITHI) U
4 ciydaifHble COOBITHSL. DIeMEHTapHbIC 1
cOOBITHS (MCXOIb])
BeposTHOCTD Ciy4aiiHOTO COOBITHSI.
5 BeposiTHOCTH cOOBITHI B OIBITAX C 1
PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH
COOBITHSIMH
BeposTHOCTD Ciy4aiiHOTO COOBITHSI.
6 BeposiTHOCTH cOOBITHI B OITBITAX C 1
PaBHOBO3MOXKHBIMHU JIEMEHTAPHBIMH
COOBITHSIMH
[lepeceuenue, 0ObeANHEHHE MHOXKECTB U
7 COOBITHIA, IPOTHBOIIOJIOKHBIE COOBITHSL. 1
dopMyna CI0KEHUs BEPOSITHOCTEN
YciioBHAs BEPOSITHOCTh. Y MHOKEHHUE
8 BeposaTHOcTel. DopMyra yciIoBHOM 1
BEPOSITHOCTH
Ycii0BHAsA BEPOSITHOCTE. Y MHOXKEHHUE
9 BeposTHOCTel. DopMyIia yCI0BHOM 1
BEPOSITHOCTH
10 | ®opmyIa MONHOW BEPOSITHOCTH 1
11 | dopmyna baiteca. HezaBucumbie coObITHS 1
12 KomOunaropHoe npaBuiio yMHOKEHHS. 1
[lepecTaHOBKY H (hakTOpUAI
13 | Ywucno coueranuii. Tpeyronbuuk Ilackass 1
14 | dopmyna 6uHoMa HeroToHA 1
15 Kontponbnas padora Nel: "I'pader, 1 1
BEPOSTHOCTH, MHOXKECTBA, KOMOMHATOpHKA"
bunapHbIi ciy4yaiiHbIi ONBIT (MCTIBITaHKE),
16 | YCmex M Heynaua. He3zaBucumeie ucnibITaHUS. 1
Cepusi HE3aBUCUMBIX UCTIBITAHUH 710 TIEPBOTO
ycrexa
17 Cepusl HE3aBUCUMBIX UCIIBITAHUM 710 TIEPBOIO 1
ycrexa
18  Cepust He3aBHCHMBIX HCTIBITAHUN BepHyin 1
19 CiryqaifHbIH BBEIOOD M3 KOHCUHOH 1

COBOKYITHOCTHU




[IpakTrdeckas paboTa ¢ HCIOIB30BAHHUEM

20 1
3JICKTPOHHBIX TAOJTHI]

21 Crrydaiinas BenmnuuHa. Pactipenencnre 1
BeposiTHOCTEH. Jlmarpamma pacnpeneneHust
Onepauuu Haj CIy4aiHBIMU BETHIHMHAMH.

22 | Ilpumepsl pactipeneneHuii. bunapnas 1
ClyvaiiHasi BETUYHHA

23 I'eomerpuueckoe pacpeeneHue. 1
bunomuanbHOE pacnpezeneHue
Marematnueckoe OKUJaHUE CIIydaiHON

24  Beauuunbl. COBMECTHOE pacmpeieicHue 1
JBYX CIy4alHbIX BETUYHH
He3zaBucumele ciryuaiiHble BEJIMYUHBL.

o5 CBoiicTBa MaTEMAaTUIECKOTO OYKUIAHHS. 1
Maremarnueckoe OKuaHue OMHAPHON
CIy4allHOU BEJIMYUHBI
MaremaTHuecKoe OKUAAHNE

26 | reOMETPUYECKOro U OMHOMHAIBHOTO 1
pacnpeneneHuit

27 | Iucniepcus ¥ CTaHOAPTHOE OTKIIOHEHHUE 1

28 Hucniepcust OuHapHO# cirydaitHON 1
BenM4YuHbL. CBOMCTBA IUCTIEPCUU
MaremaTH4yeckoe 0KuAaHue MTPON3BEACHUS

29  u pucniepcus CyMMbI HE3aBHCUMBIX 1
CIy4YalHBIX BEJIUYHH

30 [IpakTrueckas padboTa ¢ HCIOIB30BAHUEM 1
3JIEKTPOHHBIX TAOIHI]

Jucrniepcusi ONHOMHATILHOTO pacIpeieIeHNSI.

31 | IIpakTrueckas paboTa ¢ UCIOIB30BAHUEM 1
3JIEKTPOHHBIX TAOJIHII

32 | O0o01eHre U cucTeMaTH3alus 3HaHU | 1
KonTtpoibHas padora Ne2: "Hcnbitanus

33 | bepuymnu. Cny4aliHble BETHYUHBI U 1
pacnpeneneHus"

34 | O0oOuIeHHEe B CHCTEMATH3aIUs 3HAHUH 1

OBUIEE KOJIMYECTBO YACOB I10 34
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BEPOATHOCTDb U CTATUCTUKA
INOYPOYHOE INTAHUPOBAHUE
11 KJIACC

n/n

Tema ypoka

HepaseHnctBo
Yeornmmena. Teopema
UYeoOnimesa. Teopema
bepuymmu. 3akon
OOJIBITTNX YUCEIT

HepaseHnctBo
UYeoObimesa. Teopema
UYeoOnimesa. Teopema
bepuymnnu. 3akon
OOJIBITNX YUCEI

HepageHnctBo
UYeoOnimesa. Teopema
UYeoOnimesa. Teopema
bepuymnu. 3akon
OOJBIINX YUCEI

Bri6opounslit MeTox
HCCIIEA0BAHUM

IIpakTnueckas
pabota ¢
HCIIONb30BAaHUEM
ANIEKTPOHHBIX TaOIHI]

I'enepanpHas
COBOKYITHOCTh H
cllydaifHasi BBIOOpPKa.
3HAKOMCTBO C
BBIOOPOYHBIMU
XapaKTePUCTUKAMH.
OneHka cpeHero u
JHCTIEPCUU
TreHEPAILHON
COBOKYITHOCTH C
MOMOLIBIO
BBIOOPOYHBIX
XapaKTEePUCTUK

KoauuecTBo yacoB

KonTposabHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3y4YeHHs

DJ1eKTPOHHbBIE
nudposbie
o0pa3oBaTeJibHbIE

pecypcsbl

I'enepanbpHas
COBOKYITHOCTb M
cllyvaifHasi BBIOOpKa.
3HaKOMCTBO ¢
BBIOOPOYHBIMHU
XapaKTePUCTUKAMH.
Or1reHKa cpeHero u
TUCTIEPCUH
reHepabHOMN
COBOKYITHOCTH C
TTOMOIIBIO
BBIOOPOYHBIX
XapaKTEePUCTHK

OrenuBanue
BEpOSITHOCTEH
cOOBITH IO BEIOOPKE

CratucTuyeckas




runoresa. [IpoBepka
MPOCTEUIIIUX TUIIOTES
C IOMOIIBIO CBOKCTB
H3YYEHHBIX
pacrpeneneHui

10

11

Craructuueckas
rumnotesa. [IpoBepka
MPOCTEUIIIUX TUIIOTE3
C TIOMOIIBIO0 CBOWCTB
H3YYEHHBIX
pacnpeieneHuit

IIpakTrueckas
pabora ¢
KCIIOJIb30BaHUEM
AJICKTPOHHBIX TaOJIHI]

12

ITpumepsl
HEIPEPBIBHBIX
CIIy4aifHbIX BEJIMYMH.
@yHKIUSA IUIOTHOCTH
BEPOSTHOCTH

13

PaBHOMEpHOE
pacrnpezeneHue.
ITpumepsl 3anay,
IPUBOJSIINX K
MTOKa3aTeNbHOMY U K
HOPMaJIbHOMY
pacupeneseHusIM

14

15

16

@yHKIUS IUIOTHOCTH
BEPOSITHOCTH
ITOKa3aTeNbHOTO
pacnpeneseHus

OyHKINS TUIOTHOCTH
BEPOATHOCTH
HOPMaJIbHOTO
pacnpezeneHus

[TocnenoBaTenbHOCTH
OJTMHOYHBIX
HE3aBUCHMBIX
coOwrTuid. [Ipumep
3a1a4H, MPUBOSIIECH
K pacrpeeeHuIo
ITyaccona

17

18

19

IIpakTrueckas
pabora c
HCIOJIb30BaHHEM
3JIEKTPOHHBIX TaOJIHI]
KoBapunanus nsyx
CIIy4ailHbIX BEJIMYHMH.
KoadPpumuent
KOppeIsiuu
CoBMecTHBIE
HaOJIIO/ICHUS IBYX
BEITNINH

20

Brr6opounsrit
K03 puLneHT
KOppeIsun

21

Paznnune mexny
JIMHEHHOM CBSI3BIO B
TIPUIHHHO-
CIICICTBCHHOM




CBA3bIO

22

JIuneiinas perpeccus

23

IIpakTrueckas
pabota ¢
HCIOJIb30BaHUEM
AJICKTPOHHBIX TAOIHI]

24

IIpencrasnenue
JAHHBIX C TIOMOIIBIO
TaOJUI U IUArpaMM,
onucaTeNbHas
CTaTUCTHKA

25

OMBITHI C
PABHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMU
COOBITUSIMH

26

Brruucnenue
BEPOSITHOCTEN
COOBITHH C
MIpUMEHEHUEM

hopmyn

27

28

Brruucnenue
BEPOSITHOCTEN
COOBITHIA C
MIPUMCHCHUEM
rpaduyecKux
METOZOB!
KOOpAUHATHAS
npsiMasi, IepeBo,
quarpamma Difnepa
Crnyyaiinble
BEJIMYHMHBI U
pacnpezeneHus

29

30

31

Maremarnyeckoe
OXUJIaHWe
ciy4aitHoi
BEJIMYHMHBI
MaremaTHueckoe
OXKUJIaHWe
CIIy4ailHOU
BEJIMYHMHBI
Konrtponbnas pabora:
"BeposaTHOCTE U
craructuka'

32

33

Brruucnenue
BEPOATHOCTEMN
COOBITHIA C
MPUMEHEHUEM
dbopmyn u
rpaduuecKux
METOAOB

Brruucnenue
BEPOATHOCTEMN
COOBITHH C
MIPUMEHEHUEM
¢dbopmyn u
rpadUYecKuX
METOJIOB

34

Crry4gaiiHbie
BEITMYMHBI U




pacrpeneneHusl.
MaremaTHiecKoe
OKUIaHUE
CITy4aiiHOM
BEJTMYHHBI

OBLIEE KOJIMYECTBO

YACOB I10 [TPOI'PAMME 34 . 0

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI V11 YHEHUKA

Amumos 1. A., Konsrun FO.H., TkaueBa M.B. u ap. Maremaruka: anre6pa u Hauajga MaTeMaTHIECKOTO
aHajamn3a, reoMeTpus. AJiredpa u Hayaia Maremarudeckoro ananmsa. 10-11kmaccer. bazoblit u
yrayOnennsiit yposau. M. [IpocBemnienue

Aranacsu JI.C., byry3oB B.®., Kagomier C.b. u np. MaremaTuka: anredpa 1 Hadyaia MaTeMaTHIECKOTO
aHanuza, reomerpus. ['eomerpus 10-11 knaccsl. ba3oBsiii u yriny6nennsiii yposau. M. [Ipocsemienue.

METOAUYECKHUE MATEPUAJIbI IJ151 YUUTEJIA

Amumos I A., Konsarun FO.H., TkaueBa M.B. u ap. Ypoku anredps! u Hayana ananuza 10-11 kmaccsr:
Mertoaunueckoe nmocodbue aist yuurens. M: [Ipocsemienue

Amumos L. A. u ap. Junaxtuueckuit marepuan ais 10- 11 kiaccoB. KoHTposibHBIE U U3MEPUTENTBHBIE

Marepuainsl. Tectel. M.: IIpocBemenue

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

- www.edu.ru - oOpa3oBaTeIbHBIN
— Www.ed.goV.ru — TOKYMEHTBI [IPaBUTENILCTBA 00 00pa30BaHHK
- www.metodika.ru — meronmka

- www.ege.ru - EI'D
- http://live.mephist.ru — OTkpbITHIi OaHK 33134



http://www.edu.ru/
http://www.ed.gov.ru/
http://www.metodika.ru/
http://www.ege.ru/
http://live.mephist.ru/
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