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MNOACHUTEJBHASA 3AIINCKA

PaGouas nmporpamMma nmo MareMaTUKe Ha YPOBHE CpPEIHET0 00IIero oopa3oBaHusl COCTaBI€HA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS NpPOTpaMMbl cpenHero oomiero oOpasoBanus DenepaibHOTO
roCy/IapCTBEHHOIO0 00pa30BaTEIbHOIO CTaHAApPTa CPEIHEro O0IIero 00pa3oBaHUs, YTBEPKAEHHOTO MPUKA30M
Munucrepcrsa npocsemienus: Poccuiickoit ®@eneparnuu ot 12.08.2022

No732 «O BHeceHMM W3MEHEHUU B (enepaibHBId TOCYIapCTBEHHBIH 00pa30BaTEIbHBIN CTaHAApPT
cpemHero oomero oopa3oBaHus, YTBEPKICHHBIN MPUKa3oM MUHUCTEpCTBA 00pa30BaHus M HAyKu Poccuiickoii
Oenepannu ot 17.05.2012 Ne 413 «OO6 yrBepkaeHuu (eaepaabHOro rocyAapCTBEHHOTO 00pa3oBaTeIbHOIO
CTaHJapTa CpeaHero oOIero odpazoBaHusA», (eaepanbHO 00pa30BaTENbHON MPOTrPAMMBI CPEIHEr0 OOIIETOo
0o0pa3zoBaHMs, YTBEPKJIECHHON IpHKa3oM MuHHCTEpcTBa pocBemenust Poccuiickoit @enepamuu ot 18.05.2023
Ne 371, nmpuxazom MunucrepcrBa npocsemieHuss Poccuiickoit @enepanuu ot 09.10. 2024 r. Ne 704 «O
BHECEHWHM H3MEHEHUW B HEKOTOpble Mpukasbl MunHucTtepcTBa mnpocsemieHus Poccuiickoit ®denepanuu,
Kacaromuecs: (eaepanbHbIX 00pa30BaTENBHBIX HPOTPaAMM HAYaJbHOTO OOIIEro 0O0pa30BaHUs, OCHOBHOTO
o0miero o6pa3oBaHus U CpeHEro oOIIero 00pa3oBaHUs», a TAKKE€ OPUEHTUPOBAHA Ha 1I€JIEBbIE IPUOPUTETHI,
chopmynupoBaHHbIC B eiepaabHOi pabouell mporpaMme BOCIUTAHUS.

[IporpamMma mo matematuke yriayOiaEHHOTO ypOBHS Ul OOYYarOIIMXCS HA YPOBHE CpPEIHEro OOIIero
oOpazoBanus pazpaborana Ha ocHoBe DPI'OC COO c y4€roM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
OPEeIbSABISEMBIX K MaTeMaTUYECKOMY OOpa30BaHUIO, M TPAAULUNA POCCHUICKOro oOpa3oBaHus. Peanuzarus
IPOTPAMMBI 110 MaTEMAaTHKE 00ECIIEYNBACT OBJIAICHUE KITFOUEBBIMU KOMITETEHIIHSIMUA, COCTABIISIOIIIMHA OCHOBY
JUISE  CaMOPa3BUTUSL W HEMPEpPBIBHOIO OO0pa3oBaHUs, IEIOCTHOCTh OOLIEKYJIbTYPHOTO, JIMYHOCTHOTO U
MIO3HABATEJILHOTO PAa3BUTHSI IMYHOCTH O0YYAIOIIUXCS.

B mporpamme mo mareMaTHMKe YYTE€HBI WAEU U TMOJOXKEHHUS KOHIEHIMH Pa3BUTHS MATeMaTHYECKOTO
obpa3oBanus B Poccuiickoii @eneparmu. MaremaTindeckoe o0pa3oBaHKe JTOJDKHO PEIIATh 33a/1a9y 00eCeYeHUS
HEOOXOMMOT0 CTpaHe Yrciaa 00yJaronuxcs, MaTeMaThiecKkas MoJAroToBKa KOTOPBIX Oblia Obl 1OCTaTOYHA IS
OPOJODKEHUsT O0pa3oBaHMsS IO Pa3IMYHbIM  HANpaBJIEHUSAM, BKIIOYas [PENoJaBaHUE MaTeMAaTHUKH,
MaTeMaTUYecKue HccleoBanus, padoty B chepe HMHPOPMAIMOHHBIX TEXHOJIOTUH M JPYTUX, a TaKxKe
oOecnieueHUs s KaXKJIOro OOydarollerocs BO3MOXKHOCTH JOCTHMKEHHMS MaTeMAaTUYECKOM IOJIrOTOBKU B
COOTBETCTBUM C HEOOXOAMMBIM €My ypoBHeM. Ha pelmieHue 3THX 3a/1a4 HalleJeHa IporpaMmMa 1o MaTeMaTuke
yriay0nEHHOTO yPOBHSL.

Heo6xoauMocTh  MaTeMaTH4ecKoil  MOArOTOBKM  OOycliOBleHa OOYCJOBIEHO POCTOM  4YHCia
CHEIMAIbHOCTEH, CBSI3aHHBIX C HEITOCPECTBEHHBIM IPUMEHEHNEM MaTEMATUKH (B cpepe SIKOHOMUKHU, OU3HECE,
TEXHOJIOTHYECKUX 00JacTsAX, T'yMaHUTapHbIX cdepax). KoanuecTBo oOyuarommuecs, JUisi KOTOPBIX MaTeMaTHKa
CTaHOBUTCA (PYyHIAMEHTOM O0Opa30oBaHUs, IUIAHHUPYIOLIIUX 3aHUMAThCS TBOPYECKOM M HCCIEA0BAaTEIbCKON
paboToii B 001acTi MaTeMaTUKU, HHGHOPMATUKH, (GU3UKH, DKOHOMUKH U B APYTUX 00JACTIX, yBETUUUBACTCS, B
TOM 4YHCIIE€ C ydyeToM oOydaroluxcs, KOMy MaTeMaThKa HY)KHa JJIs MCIOJNb30BaHUs B Ipodeccusix, He
CBSI3aHHBIX HEITOCPEACTBEHHO C HEN.

[lpuknanHas 3HaYMMOCTH MAaTEeMaTHKUM OOYCJIOBJI€Ha TeM, 4To €€ MpeIMeTOM  SBJISIOTCS
dbyHIaMeHTalbHbIe CTPYKTYpPhl HAIIETO MHUpPA: MPOCTPAaHCTBEHHBIE (OPMBI U KOTUYECTBEHHBIE OTHOIICHUS,
(yHKIIMOHAJIbHBIE 3aBUCUMOCTH M KaTerOpUU HEONPENENEHHOCTH, OT NPOCTEMIINX, YCBaUBAEMBIX B
HEMOCPEACTBEHHOM OMBITE, JO JIOCTaTOYHO CJIOXKHBIX, HEOOXOAMMBIX Ui pPa3BUTUS HAYYHBIX U
TEXHOJOTMYeCKUX HJed. be3 KOHKpEeTHhIX MaTeMaTU4YeCKUX 3HAHWHM 3aTpyJHEHO MOHHMaHuEe MPUHIUIIOB
YCTPOMCTBA M UCIIOJNB30BAaHUSI COBPEMEHHOM TEXHMKH, BOCHPUATHE M HMHTEpIpEeTalus pa3sHOOOpa3HOH
COLIMAJIbHOM, PKOHOMUYECKOM, MOJMTUYEeCKOW MH(popMaluu, ManodPpQpeKTuBHA MOBCEIHEBHAs MPaKTHYECKas
nesTenbHOCTh. Bo MHOrux cdepax mnpodeccuoHalbHONW JEATENbHOCTH TPEOYIOTCS YMEHHUS BBIOIHATH
pacuéThbl, COCTaBJIATH aJITOPUTMbI, NPUMEHATH (OPMYJIbI, TPOBOJAUTH TEOMETPUUYECKHE H3MEpPEHUs H
MOCTPOCHHUS, YHUTaTh, 00pabaThIBaTh, MHTEPIPETUPOBATh U MPEIACTABIATh HMH(pOpManHiO B BHAE TaOIUII,
Jyarpamm 4 rpaukoB, MOHUMATh BEPOSITHOCTHBINA XapaKTep CIy4yailHbIX COOBITUH.

O/HOBPEMEHHO ¢ pacIIpeHueM cdep MPUMEHEHUSI MaTeMaTUKU B COBPEMEHHOM OOIIEeCTBE BCE

60nee BAa>XXHBIM CTAaHOBHUTCS MaTeMaTI/I‘IeCKI/II\/'I CTHUJIb MBIIIJICHUA, HpOfIBJ’IHIOHIHﬁCfI B
ONpeeN€HHBIX YMCTBEHHBIX HaBBIKAX. B mporecce u3ydeHHus: MaTeMaTHKU B apCEeHal MPUEMOB U
METOJIOB MBIIICHUsI YEJIOBEKa €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS HHAYKIUS U JIETyKIIHS,
0000mIeHNEe W KOHKPETHW3allus, aHalu3 W CHHTE3, KiIaccupuKanus ¥ CHUCTEeMaTh3aIus,
abctparupoBanue u aHanorusi. OOBEKTHl MaTEMATUYECKUX YMO3AKIIOYCHHH, TpaBWia HX
KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAaHU3M JIOTHYECKHX IOCTPOCHUM, CIOCOOCTBYIOT BBIPAOOTKE
yMeHusi (opMyaupoBaTh, OOOCHOBBIBATH M JOKa3bIBaTh CYKICHHS, TE€M CaMbIM (HOPMUPYIOT



JIOTHYECKUH CTWIb MBIIUIEHUS. Benymias ponb NpUHAUIEKHUT MaTeMaTHKe B (OPMHUPOBAHUHU
QITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHHS M BOCIUTAaHMM YMEHMH [E€HCTBOBaTh IO 3aJaHHBIM
QIrOpuTMaM, COBEPIICHCTBOBAaTh W3BECTHBIE M KOHCTPYMpPOBaTh HOBBIE. B mpouecce pemieHus
3aJa4 — OCHOBBI JIJIsl OpPraHU3aLUU y4eOHOH AeATeNbHOCTH Ha YPOKaX MaTeMaTHKU — Pa3BUBAIOTCS
TBOpPYECKAs U MPUKIIATHASI CTOPOHBI MBILLITICHHUS.

OOyueHue MaTeMaTuke Ja€T BO3MOKHOCTh Pa3BUBATh Y 00YYaIOLIMXCS TOUYHYIO, PALMOHAIBHYIO
1 MHQOPMATHBHYIO pedb, YMEHHE OTOMpaTh HauOoJiee MOAXOSIINE S3bIKOBBIC, CUMBOJIMUYECKUE,
rpaduuecKue cpeicTBa Ul BBIPAXKEHUS CYXKIECHUI U HArJIsIIHOTO UX MPEJCTaBICHHUS.

Heo0xoauMbIiM KOMIIOHEHTOM OOIIEH KYyIbTYpbl B COBPEMEHHOM TOJIKOBAaHUM SIBIISICTCS 00Iee
3HaKOMCTBO C METOJAMM IIO3HAaHUS JEHCTBUTEIBHOCTH, INPEJICTABIEHUE O IpPEAMETe U METOAE
MaTeMaTHKH, €r0 OTIUYUAX OT METOJOB €CTECTBEHHBIX M T'YMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTAX
IPUMEHEHMsT MaTeMaTUKU JJIs PELIeHUs HAayuyHbIX M MPHUKJIAAHBIX 3ajad. MaremaTtuieckoe
o0pa3oBaHNe BHOCUT CBOW BKJIaJ B (POPMHUPOBAHKE OOIIEH KyIbTYyphl YeIOBEKa.

W3yueHne MaTeMaTHKH CIIOCOOCTBYET 3CTETHUECKOMY BOCIMTAHHUIO YEJIOBEKa, OHMUMAHUIO
KpacoThl M U3SIIECTBA MAaTEMAaTHUECKUX PACCYKICHHUH, BOCIPHUATHIO T'€OMETPHUECKUX (POpM,
YCBOEHHIO MJIE CUMMETPHH.

[TpuoputeTHbIME HeTsiMU OO0yueHHs marematuke B 10—11 kmaccax Ha yriiyOn€HHOM ypOBHE
IIPOJOIIKAIOT OCTABATHCS:

(GbopMHpOBaHHE LEHTPAIBHBIX MaTEMaTHUECKUX IOHATUH (YMCIIO, BEJIMYMHA, T'€OMETpHUYECcKas
¢burypa, mnepeMeHHas, BEPOATHOCTh, (YHKIMS, MPOW3BOAHAS, HMHTErpai), O0eCHeunBaIOIINX
IIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMaTHYECKOI0 00pa30BaHMs 00yYaromuXxcs;
nojBe/ieHue OOyyarolMXcsli Ha JIOCTYIHOM JUIi HUX YPOBHE K OCO3HAaHUIO B3aUMOCBSI3U
MaTeMaTHUKU M OKPY)KAIOLIEro MHpa, MOHMMAHMIO MaTEeMAaTUKU KakK 4acTu oOOIIed KyJIbTYpbl
YeJIOBEYECTBA;

pa3BUTHE MHTEIUIEKTYaJIbHBIX M TBOPYECKMX CHOCOOHOCTEH oO0ydaromuxcs, IO3HaBaTEIbHON
AKTUBHOCTH, HCCIIEJIOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBIIUIEHUS, MHTEpPECa K H3YUYECHHUIO
MaTeMaTuKy;

dbopmupoBanre (GYHKIMOHATIHHOH MaTEeMaTWYeCKOH T'PAaMOTHOCTH: YMEHHUS PpAaclO3HaBaTh
MaTeMaTHUYECKUE aCMEKThl B PEANbHBIX )KU3HEHHBIX CUTYALMSIX U MPH U3yYEHUH JPYTUX y4yeOHBIX
MIPEIMETOB, MPOSBIEHUS 3aBUCHMOCTEH U 3aKOHOMEpPHOCTEH, (POpPMYIMpOBaTh HMX Ha A3bIKE
MaTEMaTUKd M CO34aBaTb MaTEeMaTHUYECKHE MOJEIM, IPUMEHATh OCBOEHHBIM MaTeMaTHYECKHUN
anmapaTr JUisl pelleHHs MPaKTUKO-OPUEHTHPOBAHHBIX 3a]ad, MHTEPIPETUPOBATH M OLIEHUBATH
IIOJIyYE€HHBIE PE3YJILTATHI.

OCHOBHBIMU JIMHHMSIMM cofepkaHusi Matematuku B 10—11 xmaccax yrayOGn€HHOro YpOBHS
ABIAIOTCS: «Yucna u BhIUMCICHUS», «Anredpa» («Anredpandeckue BbIpaKeHUS», «YpaBHEHUS U
HepaBeHCTBa»), «Hauana MmaTemaTueckoro aHaiausza», «I'eomerpus» («I'eomerpudeckue GUrypsl u
uX CcBOWcTBa», «M3MepeHne reoMeTpuuecKux BEIUUUH»), «BeposTHOCTh U cTaTucTHKay». [laHHBIE
JMHUM Pa3BUBAIOTCS MapajjiesbHO, KaKJas B COOTBETCTBUU C COOCTBEHHOH JOTMKOHM, OJHAKO HE
HE3aBUCUMO OJHa OT JIPyrOHd, a B TECHOM KOHTAaKTe W B3aumoneuctBuu. Kpome storo, ux
00bEeIUHSET JIOTHUECKasi COCTABIIAIONIAs], TPAAUIIMOHHO MPUCYIasi MaTeMaTHKE U MPOHMU3BIBAIOIIAs
BCE MaTeMaTHYeCcKue Kypchl U cojaepxatenbHbie nuHuu. ChopmymupoBannoe Bo ®I'OC COO
TpeOOBaHUE «yMEHHE OIEepUPOBATh MOHATHSAMU: OIpEeNeHHE, aKCHOMa, TEOopeMa, CIEJCTBHE,
CBOMCTBO, MPHU3HAK, J10Ka3aTeIbCTBO, PAaBHOCHJIbHbIE (OPMYIHMPOBKH, YMEHHE (POPMYIUPOBATH
o0paTHO€ U TPOTUBOIOJIOKHOE YTBEp)KJIEHHE, NPUBOAUTH TNPUMEPHl U  KOHTPIPUMEPHI,
MCIIOJIb30BaTh METOJ MaTeMaTH4eCKONM MHIYKIUH, MPOBOJAUTH JOKa3aTeJIbHbIE PAcCyXIECHUS IpU
pelIeHnn 3aJay, OLICHMBATh JIOTMUYECKYIO IPaBUIBHOCTb PACCYXIECHHUIW» OTHOCUTCS KO BCEM
yueOHBIM KypcaM, a (opMHpOBaHHE JIOTHYECKMX YMEHUH paclpenessercss Mo BCeM TIoiaM



00y4eHHs HAa YPOBHE CPEIHETO 0OIIETro 00pa30BaHHUs.

B cootBerctBun ¢ ®I'OC COO maTtemaruka SIBISIETCS OOSI3aTEIBHBIM MPEIMETOM Ha JaHHOM
ypoBHE oOpa3oBanus. Hacrosmieli mporpamMmMoil mo MaTeMaTHKE MPETyCMaTPUBACTCS H3YYCHHUE
yuebHoro mpeamera «MaTemaTHKa» B paMKax TpEX Yy4ueOHBIX KypcoB: «Ajirebpa M Havaia
MaTeMaTHuecKkoro axanuzay, «l'eomerpusi», «BeposTHOCTh U cTaTucTHKa». DopMUpOBaHUE
JIOTHYECKUX YMEHUH OCYIIECTBIIAETCS Ha MPOTSHKEHUHM BCEX JIET OOY4YEeHHs Ha YPOBHE CPEIHErO
o0miero o0pa3oBaHMsI, a ANEMEHTHI JIOTUKH BKJIIOYAIOTCS B COJEp>KaHHWE BCEX HAa3BAaHHBIX BBIIIE
y4eOHBIX KypCOB.

OO1iee YUCIO 4acoB, PEKOMEHIOBaHHBIX JUIS M3ydeHus: marematuku — 544 gaca: B 10 xmacce —
272 gaca (8 yacoB B Henento), B 11 kimacce — 272 vaca (8 4acoB B HEZEIIO).

I[Inanupyemble pe3yJbTaThl OCBOEHHS NPOrpaMMbl M0 MAaTeMaTHKe HA YPOBHe CpelIHero
o0u1ero oopa3oBaHus.

B pesynpraTe wu3ydeHHsT MaTeMaTHKM Ha YpPOBHE CpeAHEro oOmero oOpa3oBaHusd Yy
oOyuatorerocst 0yayT chOpMUPOBAHEI CIEAYIONIUE AUUHOCHHbLE PE3YIbHAMbL.
1) rpax1aHCKOTO BOCITUTAHHUS:
c(OPMHPOBAHHOCTh TPAKIAHCKOW MO3UIMHA OOYYAIOMIETOCs KaK aKTUBHOTO W OTBETCTBEHHOTO
YJieHa POCCHICKOro OOIIecTBa, MPEACTaBICHUEe O MAaTEeMAaTHUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IUYHbIX CTPYKTYp, SBJIECHUH, IPOLELYp IPaXKAaHCKOro oOiiecTBa (BbIOOpPHI, OIPOCHl U JPYroe),
yYMEHHE B3aMMOJICICTBOBATh C COLMATbHBIMA MHCTUTYTAMHU B COOTBETCTBUU C UX (PYHKIMSIMH U
Ha3HAYCHHUEM;
2) MaTPUOTHYECKOTO BOCIIUTAHUSL:
c(OPMUPOBAHHOCTh POCCUUCKON TpaKTAHCKOW WACHTUYHOCTH, YBAXKEHHS K MPOLUIOMY H
HACTOSIIEMY POCCHUMCKOM MAaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHUSIM POCCHUCKHX
MaTEMaTHKOB M POCCHICKONM MaTeMaTU4YeCKON MIKOJIbI, UCIIOJIb30BAHUE STUX JTOCTHXKEHUH B APYTrUX
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH;
3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHMS:
OCO3HAaHHE JyXOBHBIX IEHHOCTEH POCCUHCKOro Hapoja, CPOPMUPOBAHHOCTb HPABCTBEHHOI'O
CO3HaHMS, STUYECKOTO MOBEJCHMS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUIM HayKu
U JAESITEIbHOCTHIO YUEHOT O, OCO3HAHUE JIMYHOTO BKJIaJ[a B IOCTPOEHUE YCTOWYUBOTO OYyAYIIEro;
4) 5CTETHYECKOTr0 BOCIIUTAHHUS:
ACTETUYECKOE OTHOIICHWE K MHPY, BKJIIOYAs OICTETUKY MAaTEMaTHYECKHMX 3aKOHOMEPHOCTEH,
00BEKTOB, HCKYCCTBA;
5) Gu3nUecKOoro BOCITUTAHUSL:
chOpPMUPOBAHHOCTh yYMEHHUS MPUMEHAThH MaTeMaTHUYeCKHWe 3HAaHMS B HWHTEpecax 370pOBOTO U
0e30macHOro oopasa *U3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO (3J0pOBOE MUTAHUE,
cOamaHCHUpPOBAaHHBIN PEXUM 3aHATHI U OTIbIXA, peryispHas Qundeckas akTUBHOCTH), (pusndeckoe
COBEPIIEHCTBOBAHHE MTPH 3aHATHSIX CIIOPTUBHO-0310POBUTEIHHOMN IATEIIEHOCTHIO;
6) Tpy/I0BOTO BOCITUTAHHS:
TOTOBHOCTb K TpPYAY, OCO3HAaHHWE IIEHHOCTH TpPYIOJIOOHMS, HWHTEPEC K pPa3IUYHBIM cdepam
npodeccHoHAbHON AEATeTbHOCTH, CBS3aHHBIM C MAaTEMATHKOW W €€ MPUIIOKEHUSMHU, yYMEHUe
COBEpIIATh OCO3HAHHBIN BRIOOP OymyIiei npodeccuu U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUTaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa30BaHUIO M CaMOOOpPA30BaHMIO HA
MPOTSDKEHUHM BCEH KM3HH, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PENICHUM TMPAKTHUYECKUX 3aad
MaTeMaTHYeCKON HapaBIeHHOCTH;
7) 9KOJOTHYECKOTO BOCITMUTAHHS:
c(hOPMHUPOBAHHOCTh IKOJOTHUECKON KYIbTYPHl, TOHUMAHUE BIUSHUS COIUATBHO-DKOHOMUYECKUX
MIPOLIECCOB Ha COCTOSIHME MPHUPOJHON M COLMAIBLHOW Cpelbl, OCO3HAHUE IJI00AJIBHOIO XapakTepa
AKOJIOTHUECKUX MPOOJIeM, OpHEHTAllUsd Ha MPUMEHEHHE MAaTeMaTUYeCKUX 3HAHWM OIS pPelICHHS
3aad B OOJIACTH OKpYJKAarolled cpelpl, TUIAHUPOBAHHE ITOCTYIIKOB M OIEHKH WX BO3MOXKHBIX
MOCTIEJICTBUM JUI OKPY’KaIOIIEeH Cpebl;
8) IEHHOCTH HAYYHOTO TIO3HAHUSL:
c(OPMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOIIECTBEHHOW MPaKTUKH, MOHUMAaHHWE MaTeMaTHYECKOWM HaykKH Kak chepbl dYermoBEYEeCKOn



JeSTeNbHOCTH, STANlOB €€ Pa3BUTHUS U 3HAYUMOCTH IS PA3BUTUS [IUBIIIU3AIIMHU, OBJIAJICHHUE SI3BIKOM
MaTEeMAaTHKd W MaTeMAaTHYeCKOM KyIbTypoll Kak CpEACTBOM TMO3HAHUS MHpPA, TOTOBHOCTH
OCYILIECTBIISATH MPOEKTHYIO U UCCIIEI0BATENbCKYIO NESTEIbHOCTh MHIMBUIYAIbHO U B TPYIIIIE.

B pesymbraTte wu3yueHUs MaTeMaTHKH Ha YpOBHE CpegHero oO0miero oOpa3oBaHusA Y
oOyuatomerocsi OyayT cQOpMUPOBaHBI Memanpeomemusie pe3yiabmamol. NO3HABAMENbHbIE
VHUBEpcanbHvle YueOHble Oelcmeuss, KOMMYHUKAMUGHble VHUBEPCANbHble YUYeOHble Oelcmeus,
pe2ynamugHble YHUBEPCalbHble YYeOHble 0eliCMBUsl, COBMECHAsL 0eAmelbHOCMb.

VY obyuatomierocst 0yayT copMUpOBaHBI CIEAYIOIINE 6A308ble o2UtecKue 0eticmeusi Kak 4acTh
M03HABATENIbHBIX YHUBEPCATbHBIX YUEOHBIX ACHCTBUIA:

BBISIBJISTh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMAaTUYCCKUX OOBEKTOB, MOHSITHM,
OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIHPOBATH OIpeAeieHHs] TOHSATHI, YyCTaHABIUBATh
CYIIECTBEHHBIN MPHU3HAK KIacCU(UKAIIUK, OCHOBAHUS Uil OOOOIIEHHS M CPaBHEHUS, KPUTEPUU
MIPOBOJAMMOIO aHAIH3a;

BOCIIPUHMMATh,  (OpPMYyIUpOBaTH M  NPeoOpa3oBBIBATh  CYKICHHS:  YTBEpAMUTENbHbIE U
OoTpHULaTeNIbHbIE, AMHUYHBIC, YACTHBIEC U OOIIHE, YCIOBHBIE;

BBISIBJISITH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBSI3U M MPOTUBOpEYMsS B (pakTax, JAHHBIX,
HaONIOJICHUSAX M YTBEPXKIEHUSX, MpeiaraTb KPUTEPUU Ui BBIABICHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYUH;

JieNaTh BBIBOABI C HCIOJIB30BAHMEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX U HMHIYKTHBHBIX
YMO3aKIIOYeHUH, YMO3AKIIIOUCHUH TI0 aHAJIOTHH;

MIPOBOANTh CAMOCTOSATEIBHO [[OKA3aTENbCTBA MAaTEMaTHYECKHX YTBEPXKACHUN (MpsiMble U OT
MPOTUBHOTO), BBICTPAWBATH  APTYMEHTAIMIO, TPUBOJAWTH TMPUMEPHl W KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKIACHHS U BHIBOJIBI;

BBIOMpPATh CIIOCOO pemieHus: y4eOHOM 3amaud (CpaBHHMBAaTh HECKOJIBKO BapHAaHTOB pEIICHUS,
BbIOMpaTh HanboJiee MOIXO AN ¢ Y4ETOM CaMOCTOSITENILHO BBIJIEICHHBIX KPUTEPHUEB).

VY oOyuaromerocs OyayT cOpMHUPOBAHBI CICAYIOIIHE 0OA308ble UCCIe008ameNbeKue 0etucmaus
KaK 4acTh [103HABATEIbHBIX YHUBEPCATbHBIX YUEOHBIX ACUCTBHI:

WCIIOJB30BAaTh BOMPOCH KaK MCCIENOBATEIbCKUI HMHCTPYMEHT TO3HaHUS, (OPMYINPOBATH
BONPOCH, (UKCHPYIOIIHE MPOTUBOPEUYHE, MpoOIeMy, YCTaHaBIMBAaTh MCKOMOE U JIaHHOE,
(bopMHPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIIHIO, MHEHHE;

MPOBOANTh CaMOCTOSITEIHPHO CIUTAHMPOBAHHBIN JKCIEPUMEHT, HCCIEAOBAaHHWE MO YCTAaHOBJICHHIO
0CcOOEHHOCTEH MaTeMaTHYECKOT0 00BEKTa, SIBICHUS, IPOIIECCa, BBISIBICHUIO 3aBUCHMOCTEH MEXITY
00BEKTaMHU, SIBJICHUSAMHU, TIPOIIECCAMH;

CaMOCTOSITENTFHO  (POPMYIIMPOBATh OOOOMIEHWSI W BBIBOJBI TI0 pe3yJbTaTaM IPOBEIEHHOTO
HaOIIO/IeHNUs, UCCIIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTHh MOJNYYEHHBIX PE3YNbTATOB, BHIBOJOB U
0000111eHHI;

MIPOrHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOIECCa, a TAKXKE BBIIBUTATh MPENOJIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

VY obyuaromerocs OyayT chopMUpOBaHBl ymeHus pabomams ¢ uHopmayuerl KaK 4YacTb
MO3HABATEIBHBIX YHUBEPCAIBHBIX YIEOHBIX JICHCTBUI:

BBISBJIATH JIeUIIUTH HH)OPMAIIHH, JAHHBIX, HEOOXOIMMBIX JIJI1 OTBETA Ha BOIIPOC U JIJIS PEIICHUS
3a1a4m;

BBIOMpATh HHPOPMAITHIO U3 UCTOYHUKOB Pa3IUYHBIX TUIIOB, aHATH3UPOBAThH, CHCTEMAaTH3UPOBATh U
WHTEPIPETHPOBATH HHPOPMAITUIO Pa3ITMIHBIX BHIIOB U ()OPM IMPEICTABICHIS,

CTPYKTYypUpOBaTh HHGPOPMAIUIO, MPEACTABIATh, €€ B pazNUYHBIX (HopMax, WILTIOCTPUPOBATH
rpadu4ecKy;

OILICHUBATh HAIEKHOCTh MHGOPMAITUH 110 CAMOCTOATEIHHO CHOPMYTUPOBAHHBIM KPUTEPHUSIM.

VY oOyuarorerocss OyayT cQoOpMUpPOBaHBI yMeHusi oOujeHusi Kak 4acTh KOMMYHUKATHBHBIX
YHHUBEPCATbHBIX YUEOHBIX JCHCTBHIA:

BOCIIPUHUMATH U (OPMYJIMPOBATH CYXKJCHUS B COOTBETCTBUH C YCIOBHSIMH M IEISIMU OOIICHHS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHUSI 110 XO/Ty PelIeHHUs 3a]]aui, KOMMEHTHPOBATH ITOJTYYEeHHBIH pe3yIbTar;

B X0JI¢ OOCYXKJICHHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 0OCYXIAEMOW TEMbI, TPOOJIEMBI, PEIIaeMOM
3a/la4yM, BHICKA3bIBATh HJICH, HAIICJICHHBIC HA TMOWCK PEIICHHS], COMOCTABIATh CBOU CYXKIEHUS C



CYXIEHUSMH JIPYTHX YYaCTHUKOB JWANOra, OOHApy>XUBaTh pa3jMyhe M CXOJCTBO NO3MLUH, B
KOPPEKTHOH opMe GopMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;
MPEACTABIATh  PE3yJbTaThl PEIICHUS  3a7Jaud, OKCIEPUMEHTA, UCCIEIOBAHMS, IPOEKTa,
CaMOCTOSITENILHO BBIOUPATh (pOpMAT BBICTYIJICHUS C Y4ETOM 3a/ay IMpe3eHTallud U 0COOeHHOCTEN
ayJUTOpUH.

VY oOyuatomerocsi 6yayT cOpMHUPOBAHBI YMEHUs CAMOOP2aHU3aYUY KaK 4YacTh PETYISTUBHBIX
YHUBEPCAJIBbHBIX YUCOHBIX TEHCTBUIA:
COCTaBJIATH IJIaH, aJITOPUTM PEIICHUs 33a]lauM, BEIOUpATh CIIOCOO peuIeHHUs ¢ YU€TOM MMEIOIIUXCS
peCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHPOBATH BapUAHTHI
penieHuit ¢ yaéToM HOBOM MH(OpMaITUH.

VY obyuatomerocs OyayT cHOpMUPOBaHBI yMeHUs CAMOKOHMPO/A KaK 4YacTh PETyISTHBHBIX
YHUBEPCAIbHBIX YUCOHBIX JICHCTBHIA:
BJIaJICTh HAaBBIKAMHU I[1O3HABATEIbHON pe(IeKCHH Kak OCO3HAHUS COBEPIIAEMBIX ACUCTBUU U
MBICITUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB, BJIAJETh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIS
IpoLecca U pe3yJibTaTa pelIeHUsl MaTeMaTH4eCKON 3a/1auy;
MPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IIPH PELICHUU 33/1a4l, BHOCUTh KOPPEKTUBHI B
JESITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTENbCTB, JAHHBIX, HANJEHHBIX OLIMOOK, BBISIBIEHHBIX
TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJbTaTa LENU U YCIOBHUSAM, OOBSICHITh MPUYHHBI JOCTHKCHUS WU
HEJOCTHKECHUS PE3yIbTaTOB JEATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh OLIEHKY MPHUOOPETEHHOMY
OTIBITY.

VY obyyaromierocst 0yayT chopMUPOBAHBI YMEHUS COBMECMHOU OesiMebHOCHIUL.
[IOHUMAaTh U UCIOJb30BaTh MPEUMYILIECTBA KOMAH/IHON U MHAUBUAYAIBHON paOOThI PU PELICHUU
yuyeOHBIX 3a7a4, NPUHUMATh I1eb COBMECTHOW JEeSATENbHOCTH, IUIAHHUPOBATh OPTraHU3AILIMIO
COBMECTHOH paloThl, pachpenensTb BUABI padoT, IOTrOBapuBaTBhCS, OOCYXKIAThb MpPOIECC H
pe3ynbTaT paboThl, 000011aTh MHEHHUS HECKOJIBKUX JIFOJICH;
y4acTBOBAaTh B IPYIIOBBIX (hopMax paboThl (00CYKICHMS, OOMEH MHEHHH, «MO3TOBBIC IITYPMBD) H
WHBIE), BBIMIOIHATH CBOIO YacTh pabOThI MU KOOPAMHUPOBATH CBOM JCHCTBHS C IPYTUMH YiICHAMU
KOMaH/bl, OIICHMBAaThb KauyeCcTBO CBOEr0 BKJIaga B OOUIMI NOPOAYKT IO KPUTEPUAM,
c(OpPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOAECHUCTBHSL.

Ilpeomemnvle pe3ynvmamusl OCBOCHUs (enepaqbHOH pabodel MporpaMMbl MO MaTeMaTHKE
MIpPE/ICTaBJIEeHbI 110 rojlaM O0y4YeHHUs] B paMKaxX OTIENbHBIX YYEOHBIX KYPCOB B COOTBETCTBYIOIIUX
paszfennax HacTOSIIEH TPOrpaMMBl.

Pabouasi nporpaMmMa yueOHOro Kypca «AJireopa 1 Ha4ajia MaTeMaTHYeCKOT0 aHAJIN3a.
IlosicHuTeILHASA 3alMCKA.

VY4eOHblil kKypc «AnreOpa v Hadalla MaTeMaTUYECKOTO aHalIu3ay SIBJISIETCA OJIHUM U3 HauboJee
3HAYMMBIX B MpoOTrpaMMe cpeaHero oOmero oOpa3oBaHMs, IMOCKOJIbKY, C OJHOHW CTOPOHBI, OH
obecrieurBaeT MHCTPYMEHTAIBHYIO 0a3zy NJIs M3y4eHHUs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C
JPYTO CTOPOHBI, GOPMHUPYET JIOTUYECKOE U aOCTPAKTHOE MBINIJIEHHE O0YyJYaloIUXCs Ha YPOBHE,
HEOOXOUMOM JIJIsi OCBOCHUSI UH(GOPMATUKHU, OOIECTBO3HAHMS, UCTOPHH, CIIOBECHOCTH U JPYTUX

TUCIUTIIMH. B pamkax maHHOro y4eOHOro Kypca OOydYaroIIvecsl OBJIaJIEBAIOT YHUBEPCATbHBIM
SI3BIKOM COBPEMEHHOU HayKH, KOTOpast (GOpMYyIUPYeT CBOH JOCTHKEHHS B MaTEMaTHUECKOH dopMme.

VYueOHblli Kypc anreOpbl W Havall MaTeMaTHYeCKOTO0 aHain3a 3aKjIaJbIBa€T OCHOBY IS
YCIENTHOTO OBNAJCHUS 3aKOHAMHU (DU3UKH, XUMUU, OMOJOTHH, TTOHUMAHUS OCHOBHBIX TEHJCHIIHMA

paSBI/ITI/IH 3KOHOMHUKHU U O6HIGCTBCHHOI>'I KHU3HU, ITO3BOJIACT OpI/IeHTI/IPOBaTBCSI B COBpeMeHHI)IX

U(POBBIX W KOMIBIOTEPHBIX TEXHOJOTHUAX, YBEPEHHO HCIOIb30BaTh WX s JajbHEHIIero
o0pa3oBaHusl U B TOBCEAHEBHOW >XM3HU. OBnaseHue aOCTPaKTHBIMU M JIOTHYECKH CTPOTMMH
KOHCTPYKIIMSMU ~ anreOpbl W MaTeMaTHYeCKOr0 aHaiM3a pa3BUBaeT yMEHUE HAXOIUTh
SaKOHOMepHOCTI/I, O6OCHOBI)IBaTI) UCTHUHHOCTDH, 1OKa3bIBATh yTBep)KI[eHI/ISI C IIOMOIIBIO UHAYKOUN U
paccyknarh JeAyKTUBHO, HUCIOIB30BaTh O0000IIEHHWE W KOHKPETH3aIUio, a0CTparupoBaHHE H
aHaJIOTHI0, (POPMHUPYET KPEaTUBHOE M KPUTHIECKOE MBIIIICHHE.

B xome w3yueHuss y4yeOHOTOo Kypca «Anredpa W Hayala MaTEeMaTHYECKOTO aHallu3ay
oOydJaroruecsi TOJYyYarOT HOBBIM OIBIT PEHICHUS TMPUKIATHBIX 337ad, CaMOCTOSITEIIBHOTO



MOCTPOEHUST MATEMAaTUYECKUX MOJIEIEH pPEAJbHBIX CUTyaluid, HWHTEPIPETALNN IOJYyYECHHBIX
pELIECHHM, 3HAKOMATCS C MPUMEPAMU MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE, HAYKE H
HCKYCCTBE, C BBIJAIOIIMMHUCS MATEMAaTHYECKUMHU OTKPBITHUSIMU U UX aBTOPaMHU.

Y4eOHbIl Kypc 00JaaeT BOCIHUTATEIBHBIM IMOTCHIIMAIOM, KOTOPBIM peanu3yercs Kak uepe3
yueOHBI MarepHal, CocOOCTBYIONIMI (OPMUPOBAHHIO HAYYHOTO MHPOBO33PEHHUS, TaK U depe3
crenupuKy y4eOHOUW IesATeNbHOCTH, TPeOYIomeld MPOJAOKUTEIBPHON KOHIICHTPAIIUM BHUMAHUS,
CaMOCTOATEJIbHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 32 IOJyYE€HHBIN PE3yJIbTAT.

B ocHoBe wMmeronuku oOyueHHst anredpe M HayajaM MaTEeMAaTHYEeCKOrO aHaju3a JISKUT
NeSITeIbHOCTHBIN MPUHIUI 00yUYEHUSI.

B crpykType yuebHoro kypca «Anrebpa W Hayalla MAaT€MaTHUYECKOTO aHAM3a» BBIJICJICHBI
CIeyIOLME COJEepKaTeNbHO-METOAUYECKUE JIMHUM: «Yucna u  BblUUCHEHUs», «DyHKIUM H
rpadukmny, «YpaBHEHUS U HepaBeHCTBa», «Hauama marematudeckoro aHaimm3a», «MHOXKeCTBa H
JIOTHKa». Bce OCHOBHBIE COAEPKATEIBHO-METOJUYECKUE JINHUM U3YYarOTCs Ha MPOTSHKEHHH ABYX
ner o0y4eHHs Ha YpOBHE CpelHEro oOIiero oOpa3oBaHMs, €CTECTBEHHO IOMONHSS APYr Apyra H
MOCTETIEHHO HACHIIAsACh HOBBIMH TeMaMH W pazjaenamu. JlaHHBIH Y4eOHBI Kypc sBIsieTCS
WHTETPATUBHBIM, TIOCKOJIBKY OOBEOUHSET B ce0e COJCpKAHUE HECKOJIbKUX MAaTeMaTHYeCKUX
JTUCIUIUINH, TaKUX Kak anre0pa, TPUTOHOMETpHS, MaTeMaTHYEeCKH aHalu3, TEOPUS MHOXECTB,
MaTemaTruueckas joruka u apyrue. Ilo mepe Toro kak oOyuarouiuecsi oBlaZeBalOT BcE Oouee
IIMPOKMM  MaTeMaTHMYeCKMM  ammapatoM, Yy  HHUX  [OCJIeqoBaTtenbHO  (opmupyercs
Y COBEPIICHCTBYETCA YMEHHE CTPOUTh MATEMAaTHYECKYIO MOJEIb PEAIbHON CUTyalluu, IPUMEHSTh
3HAHUA, TIOJIyUEHHBIE TMPU U3YUYEHUH Yy4eOHOro Kypca, [UIsl PpEeHIeHHs CaMOCTOATEIbHO
chopMyIMPOBAHHON MaTeMaTHICCKON 3a/1aud, a 3aTEM HHTEPIIPETUPOBATH CBOM OTBET.

CogepxarenpHo-MeTOAUYECKAsE JHHUS «Yucaa M BBIYMCICHUS» 3aBepiiacT (opMUpPOBaHUE
HABBIKOB HCIIOJb30BaHUS JICHCTBUTEIBHBIX UYHCEN, KOTOPOE OBLIO HAYaTO HA YPOBHE OCHOBHOIO
obmiero obpaszoBanusa. Ha ypoBHe cpeanero obimiero oOpa3zoBaHUs 0c000€ BHUMAHHUE YIENAETCS
(OpPMUPOBAHHUIO HABBIKOB PAIMOHAIBHBIX BBIYUCIICHUN, BKJIIOYAIOIIMX B CeOSl MCIIOJIE30BAHHE
pasnuuHbIX (QopM 3amucu 4YKclia, YMEHUE JellaTh MPHUKUAKY, BBIMOIHATh NPUOIMHKEHHbIE
BBIYHCJICHHS, OIICHWBATh YHWCIIOBBIC BBIPAXCHHS, padOTaTh ¢ MATEeMAaTHUYCCKUMHU KOHCTaHTAMH.
MHo)kecTBa HATypajbHBIX, LEJbIX, PAlUOHAJIBHBIX W JEUCTBUTEJIBHBIX YHUCENT JOMOJIHSAIOTCS
MHOKECTBOM KOMIUIEKCHBIX 4YHMCEI. B KaXJIOM M3 3OTUX MHOXKECTB pPacCMaTPUBAKOTCA
CBOMCTBEHHbIE €My chenuduueckue 3aJadyd W ONepaluu: JeleHHe Halleno, OIepUpPOBaHUE
OCTaTKaMH Ha MHOXXECTBE IEJBIX YHCE, 0COObIE CBOMCTBA PAIMOHAIBHBIX M HPPAIMOHAIBHBIX
gucen, apupMETHYECKHe OIepallid, a TakKe H3BJICUCHHWE KOpPHS HATypalbHOM CTENeHH Ha
MHOXECTBE KOMIUIEKCHBIX 4uced. biiaromaps 1ocCienoBaTeIpHOMY  PacIIMPEHHIO  Kpyra
HCIIOJIb3YEMBIX YMCEIl U 3HAKOMCTBY C BO3MOXKHOCTSIMHU UX IIPUMEHEHUS VISl PELICHUS PAa3JIUYHbIX
3a1a4 GOPMHUPYETCS TIPEJICTABIICHUE O €IMHCTBE MATEMATHKU KaK HAYKH W €€ POJH B MOCTPOCHUH
MoJieTIell pealbHOTO MUPA, IMUPOKO UCIIONB3YIOTCS 00001IIeHNE U KOHKPETH3aIlusl.

Jlunusa «YpaBHEHHSI U HEPABEHCTBA» PEANM3YeTCsl HAa MPOTSHKEHUM BCEro OOy4eHHsS Ha ypOBHE
cpenHero oOmiero o0pa3oBaHUs, TMOCKOJIBKY B KaXIoM pasaene I[IporpaMMbl mpeaycMOTpEeHO
pellleHrne COOTBETCTBYIOIIMX 3agady. B pesynbrare oOydaromuecss OBIIAJEBAIOT pPa3IMYHBIMU
METOJIaMU DEIIEHUS] PAMOHAIBHBIX, HUPPALMOHAIBHBIX, MOKA3aTENbHBIX, JOrapu(PMUUECKUX H
TPUTOHOMETPUYECKUX YPABHEHHI, HEPABEHCTB M CUCTEM, a TAKXKE 3a]1ay, COJAEPKAIIUX [TapaMeTpBhI.
[TonydeHHblE yMEHHUs IIMPOKO HCIONB3YIOTCA TIPU HCCIAENOBAaHUU (YHKIUNA C TMOMOIIBIO
MPOW3BOHOM, TIPU PEIICHWH TPHUKIAAHBIX 3a7a4 W 3aJad Ha HAXO0XKJICHHE HauOONBIIMX |
HAaUMEHBIINX 3HaYeHW (yHKUMU. JlaHHAs cojep)KaTeNbHas JUHHUS BKIIOYaeT B cels Takke
dbopMupoBaHHE yYMEHUH BBIOMHATH pacd€Thl Mo ¢opmyrnam, MpeoOpa3oBaHUs palMOHATBHBIX,
WPPALMOHAIIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKKE BBIPAXKEHUN, COAECPKALINX
creneHn u Jjorapudmel. briarogapss u3yyeHHI0 anredpandyeckoro Marepuana pPOUCXOIUT
JalbHEeWIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO  MBIIIICHUS — OOydYaromuxcs,
GbopMHUPYIOTCS HABBIKM JEAYKTUBHBIX PAaCCYXJACHHH, pabOoThl C CHMBOJBHBIMH (opmamu,
MIPEJICTAaBJICHHs] 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJE PAaBEHCTB M HEpPaBEHCTB. Ajredpa
npemiaraeT d(pQGeKTUBHBIE WHCTPYMEHTHI JJIS PEIICHHs] MPAKTHUYECKUX M €CTECTBEHHO-HAYUHBIX
3a7a4, HarJis1IHO IEMOHCTPUPYET CBOU BO3MOYKHOCTH KaK SI3bIKa HAYKH.

CogepxarenpHo-MeToAUYeCKast TUHUS «DYHKIMU U TpadUK» TECHO MEPEIUIeTaeTCs ¢ IPYTUMU



JUHUAMHU Y4eOHOTO Kypca, OCKOJIbKY B KAKOM-TO CMBICIIE 3a/1aéT MOCIIeI0BaTEIbHOCTh U3YUEHUS
MaTepuana. M3ydeHue CTelneHHOW, MOoKa3aTelnbHOH, JorapupMUUECKO W TPUTOHOMETPUUYECKHX
(GyHKIMH, UX CBOMCTB M IpaMKOB, UCIOJIb30BaHUE (DYHKIMH AN pelleHus 3axad U3 ApPYrux
y4eOHBIX MPEIMETOB U PEaTbHOM KU3HH TECHO CBSA3aHO KaK C MAaTEeMaTHUYECKUM aHAJIN30M, TaK U C
peleHreM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM Gonblioe BHUMaHUE yienseTcss GOpMUPOBAHUIO
YMEHHUS BBIpaXaTh (OPMYJIaMH 3aBHCHMOCTH MEXKIY pPa3IUYHbBIMHU BEIMYMHAMH, HCCIEI0BATh
IIOJTy4eHHbIE (PYHKIIUH, CTPOUTH UX Ipapuku. MaTepuai 3Toil coepxKaTeabHON JIMHUY HalleJIeH Ha
pa3BUTHE YMEHHMH M HABBIKOB, IMO3BOJSIONIMX BBIPAKATh 3aBUCHMOCTH MEXAY BEIUYMHAMHU B
pasnmuuHOil (opMme: aHATUTHYECKOW, rpadudeckoil W ciioBecHOW. Ero umsydenwe crocoOCTBYET
Pa3BUTHIO AJITOPUTMUYECKOTO MBINUICHUS, CHOCOOHOCTH K O0OOOLICHWI0O W KOHKPETH3alluu,
UCIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHass auHMS «Hagama MaremMaTMdeckoro aHanus3a» I03BOJISIET CYIIECTBEHHO
paclIMpuTh KPYr KaK MaTEeMaTHYECKUX, TaK U MPUKIIAJHBIX 3a/1a4, JOCTYIHbIX 00y4arouIMMcs, TakK
KaK y HHUX TMOSBISETCS BO3MOXKHOCTh CTPOUTH Tpa(UKH CIOXHBIX (QYHKIUH, ONpEneNiTh HX
HauOOoJIbIIIME ¥ HAaUMEHbIINE 3HAUYEHUs, BBIYMCIATH IUIomanud (Guryp U oObEMBI Ted, HAXOIUTh
CKOPOCTM M YCKOpeHMsl IpoueccoB. JlaHHass coaepkaTelbHas JIMHUS OTKPBIBA€T HOBBIE
BO3MOKHOCTH IOCTPOEHUS MAaTEMAaTUYECKUX MOJIeNIel peasbHbIX CUTyalUi, NO3BOJSET HaXOIUTh
HawIydlllee peLIeHUEe B IMPUKIATHBIX, B TOM YHCJIE COLUAIbHO-I)KOHOMHUYECKUX, 3ajayax.
3HAaKOMCTBO C OCHOBAMH MAaTeMaTHYECKOTO0 aHaju3a CIIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOIO,
(bopMaTbHO-IOTUYECKOTO W KPEaTHMBHOTO MBINUICHHS, (OPMHUPOBAHUIO YMEHHUH pacro3HaBaTh
IPOSIBJICHUS] 3aKOHOB MaTeMaTHKU B HayKe, TeXHMKe M HcKyccTBe. OOyuwarommuecss y3HAIOT O
BBIIAIOIIMXCSL Pe3yJbTaTaX, IMOJIyUEHHBIX B XOJA€ pa3BUTHUs MAaTeMAaTUKM Kak HaykKd, U 00 uX
aBTOpax.

CopepxarenpHo-MeTOANYECKAsT JUHUS «MHOXKECTBa U JIOTMKa» BKJIIOYAET B CEOsSl BJIEMEHTHI
TEOPUH MHOXECTB M MaTeMaTU4YeCKOW JIOTHMKHU. TeopeTHKO-MHOKECTBEHHBIE IpE/ICTaBICHUS
IIPOHU3BIBAIOT BECh KypC IIKOJIBHOM MaTeMaTUKH U IpejsiararoT Haubojee YHUBEPCAIbHBIN S3BIK,
OObEIUHSAIOIINN Bce pas3jleibl MaTeMaTUKU M €€ MPHIOKEHHH, OHM CBS3bIBAIOT pa3HbIE
MaTeMaTHUYeCKUEe JUCLUUIUIMHBI U UX MPUJIOKEHHUS B €IuHOe Iesnoe. BakHO naTh BO3MOXKHOCTH
oOyyaromiemMycss TMOHMMaThb TEOPETUKO-MHOXKECTBEHHBIM S3bIK COBPEMEHHOW MaTeMaTUKU U
HCIIOJIb30BaTh €T0 ISl BHIPAKEHUSI CBOMX MbICeH. JIpyruM BaKHBIM NMPU3HAKOM MaTEMaTHKHU Kak
HAyKH ClIeJlyeT MPU3HATh CBOMCTBEHHYIO €if CTPOrocTh 0OOCHOBAHUH M ClI€JOBaHUE ONPEIeNEHHBIM
MpaBWJIaM TOCTPOEHUS JI0Ka3aTeIbCTB. 3HAKOMCTBO C JJIEMEHTAMH MaTe€MaTHYeCKOW JIOTUKH
CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIJICHUS O0YYarolUXcs, MO3BOJSET UM CTPOUTH CBOU
paccyX/1IeHHsI Ha OCHOBE JIOTMUECKUX MPaBUil, (OpMHUPYET HaBbIKU KPUTUUYECKOTO MBIIIUICHHUS.

B yuebHOM Kypce «AnreOpa M Hayajga MaTeMaTHYECKOTO aHajIM3a» IMPHCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOr0 MOJIEIMPOBaHNUs, KOTOPbIE MPU3BaHbl CIOCOOCTBOBATH (JOPMUPOBAHUIO HABBIKOB
MIOCTPOEHMSI MOJIeNIel peallbHBIX CUTYAIMi, MCCIel0OBaHUsA 3TUX MOJENel C MOMOIIbIO anmnapaTa
anreOpbpl 1 MaTeMaTUYECKOr0 aHaJIM3a, HHTEPIPETALlMU MTOIYYEHHbBIX pe3ybTaToB. Takue 3aJaHus
BIUIETEHBI B KaX/IbIi U3 pa3/iel0B IPOTrpaMMbl, TOCKOJIbKY BECh MaTepHuai yueOHOro Kypca IupoKo
WCIOJIb3YEeTCs JUIsl pelleHus] MPUKIaAHbIX 3a1ad. [Ipu permieHnn peanbHbIX NPaKTUYECKUX 3a]ad
oOyyaroliuecsi  pa3BUBAIOT  HAOMIOJATENbHOCTh, YMEHHME  HAaXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIOJIb30BaTh AaHAJOTUIO, O0000IMIaTh W KOHKPETU3HPOBATh MpoOIeMy.
JlearenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB pEIIECHHUs TNPUKIAIHBIX 337a4 OpPraHu3yercs B
Ipoliecce U3y4eHus BceX TeM y4eOHOro Kypca «Anredpa v Hadajla MaTeMaTUYECKOTO aHATTU3a».

OO01iee 4ymMClIO 4acoB, PEKOMEHIOBAaHHBIX U1 M3y4YeHHs] yuyeOHOro kypca «AnreOpa u Havajia
MaTeMaTHYeCcKoro aHanusa» — 272 4daca: B 10 kimacce — 136 gacos (4 yaca B Heneno), B 11 kiacce —
136 gacoB (4 yaca B HEZEIIO).

Conep:xanue o0yuenus B 10 kiacce.

Yucna u évryucnenus.

Pammonaneubie uyncna. OOBIKHOBEHHBICE M JIECATUYHBIE JIpoOU, TIPOLEHTHI, OECKOHEUYHBIE
nepuoandeckue Apodu. [IpumeHneHune npoOeil u MPOLUEHTOB IS PEIIeHUs MPUKIATHBIX 3a/1ad U3
Pa3IMYHBIX OTpaciel 3HAaHUW U peaTbHOU KU3HU.

JleiicTBuTenbHBIC UKcna. PanmonanbHble 1 UppalMOHATBHBIC Yucia. ApuMeTUYECKUE ONepaliy ¢



JNEHCTBUTENBHBIMHA YHCIaMU. MOIyNlb JACHCTBUTEIHLHOTO YHCIAa U €ro cBoiicTBa. [IpuOmmkéHHbIC
BBIYMCIICHMS, IPABUJIA OKPYTJICHUS, IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ menbIM mokazateneMm. bunom Heiorona. Mcnonbp3oBanue moaxoasimei GopMbl 3amucu
JNEUCTBUTEIIBHBIX YMCEN ISl PEIICHHS MPAKTUYECKUX 3a7a4 U MPEACTaBICHUS JaHHBIX.
Apudmernueckuii KOpeHb HATYPAIBHOM CTETIEHU U €T0 CBOWCTBA.

Crenensb ¢ palMOHAIBHBIM [10KA3aTEIEM U €€ CBOMCTBA, CTENEHb C ICHCTBUTENbHBIM I10KA3aTEIEM.
Jlorapudwm gucna. CBoiicTBa norapudma. JlecITUUHbIC U HATYpAIbHBIE IOTAPHU(PMBI.

CuHyC, KOCHHYC, TAHT€HC, KOTAHT'€HC YUCJIOBOI0 apryMeHTa. ApKCUHYC, ApPKKOCUHYC U apKTaHT€HC
YHUCJIOBOI'O apryMEHTA.

Ypasnenus u nepasencmaa.

ToxnecTBa U TOXIECTBEHHBIE MPEoOpazoBaHMs. YpaBHEHHE, KOPEHb ypaBHEHUs. PaBHOCHIIbHBIE
YpaBHEHUs U ypaBHEHUs-ceACTBUSA. HepaBeHCTBO, pellieHne HepaBEeHCTBA.

OCHOBHBIE METOJBI PEHICHUS MLEIbIX U JpOoOHO-pallMOHANBHBIX YPaBHEHUH W HEPaBEHCTB.
MHorouneHnsl 0T OHOM IepeMeHHOH. JleeHne MHOroujaeHa Ha MHOTOWIEH ¢ OCTaTKOM. Teopema
besy. Muorounens! ¢ nensiMu koddunmentamu. Teopema Buera.
[IpeoOpa3oBaHus YMCTOBBIX BBIPAXKEHUN, COJEPKAIIUX CTETIEHNU U KOPHU.
Wppaumnonanbubie ypaBHeHUs. OCHOBHBIE METO/IbI PEIICHHS UPPALMOHAIBHBIX YPAaBHEHUM.
[TokazaTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PELIEHUS [T0OKA3aTENbHBIX YPABHEHUII.
[IpeoOpa3oBanue BEIpaKEHUH, COJIEPIKAIIUX JTOTAPUPMBI.
Jlorapudmuueckue ypaBHeHUsI. OCHOBHBIE METOIbI PELICHUS JTOTapU(PMUUECKUX YPaBHEHUH.
OcHoBHble TpUroHomerpudeckue Gopmyisl. [Ipeodpa3oBanre TPUrOHOMETPUUYECKUX BbIPAKEHUM.
Penrenne TpuroHoMeTpUUECKUX YPaBHEHUM.
Pemrenue cucrem nMUHEWHBIX ypaBHEHUM. MaTpuiia cuCTeMbI JIMHEHHBIX ypaBHEeHUH. Onpeaenurens
MaTpulbl 2X2, ero reOMETPUYECKUI CMBICII U CBOWCTBA, BBIYMCICHUE €r0 3HAUECHMS, IPUMEHEHNE
OIIpEeAENUTENs JUIsl PELICHUs] CUCTEMbl JIMHEWHBIX ypaBHEHUU. PelneHue npukiaaHbIX 3agad C
IIOMOIIIBI0 CHUCTEMBI JIMHEMHBIX ypaBHeHWH. lccienoBaHne MOCTPOCHHOW MOJENIM C MOMOLIBIO
MaTpull ¥ ONPEICIIUTEIICH.

[locTpoeHne MareMaTH4YECKUX MOJENEH pealbHOM CUTyalUd C TOMOUIIbIO YpPaBHEHHH U
HepaBeHCTB. [IpuMeHeHre ypaBHEHMI M HEPaBEHCTB K PEIIEHUI0 MaTeMaTHYECKHX 3a/ad U 3a7ad
U3 PA3JIMYHBIX 00JIaCTel HAyKU U peabHON KU3HH.

Dynxyuu u epaguxu.

OyHKuMs, cnocodsl 3amaHus (yHKuuU. B3aumHo oOparnble QyHkumu. Kommosunwmst (yHKIuMI.
I'padux GpyHkuuu. DnemMeHTapHble mpeoOpa3oBaHus rpaguKkoB GyHKIHH.

OO6nacth ompeaeneHUss M MHOXKeCTBO 3HaueHMM @ynkuuu. Hymm ¢ynkmuun. IIpomexyrku
3HaKonocTossHCTBa. UETHble W Heu€THble (QyHkuuu. Ilepuognueckue QyHkiuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcumMyMmbl U MUHUMYyMbl (pyHkiuu. HauOosbliee m HaumMeHbliee
3Ha4eHUs QYHKLIHUU HAa IPOMEKYTKE.

Jluneiinas, KBaJpaTuuHas | JAPOOHO-TMHEHHAs (YHKIUU. DJIEMEHTApHOE WCCIEIOBAaHUE U
MIOCTPOEHHE UX I'PaUKOB.

CreneHHast pyHKIMS ¢ HATYpaJbHBIM U IIeJIbIM MoKazareneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u
rpaduK KOpHS n-oi CTENEeHH Kak (PyHKIIUH 0OpaTHOM CTENEeHU C HATYPaJIbHBIM ITOKa3aTelIeM.
IlokazarenbHass W Jorapupmuueckas (GyHKIUHM, HX cBOHCTBa W rpaduku. Vcnosab3zoBaHue
rpaduKoB (PYHKIUI U1 peleHns: ypaBHEHUH.

TpuroHomeTrpuyeckasi OKpY>KHOCTb, OIpEIEICHHE TPUTOHOMETPUUECKUX (YHKIMM YHCIOBOTO
apryMeHTa.

OyHKIMOHANBHBIE 3aBUCUMOCTH B pealbHBIX IIpoleccax M sBiIeHHAX. [paduku peasbHBIX
3aBUCUMOCTEM.
Hauana mamemamuueckozo ananusa.

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUsl  IOCTeNOBaTeIbHOCTEH. MeTos MareMaTHYecKou
UHAYKIMU. MOHOTOHHBIE W OrpaHMYEHHBIE TIOCJEI0BAaTENbHOCTH. VcTopusi BO3HUKHOBEHUS
MaTeMaTHYECKOro aHaJIN3a Kak aHaIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas M TeoMeTpuueckas Mporpeccu. beckoHeuHo yObIBarolias reoMeTpuyecKas
nporpeccusi. CymMma OECKOHEYHO YOBIBAIOIICH T'€OMETPUYECKON mporpeccuu. JIMHEHHBIH wu
AKCIMOHEHIMAIBHBIN pocT. Yucio e. DopMyia CIOKHBIX TPOIEHTOB. Mcnoib30BaHNE TPOTPECCHI



JUISL pELIEHUS PeATIbHBIX 3aa4 MPUKIIAJHOTO XapaKTepa.

HenpepbiBHble (QYHKIMHM M HUX CBOMCTBAa. TOYKM pa3pbiBa. ACHUMOTOTHI TPapuKOB (DYHKITHIA.
CroiicTBa (PyHKIIMH HEMPEpPBIBHBIX Ha OTpe3Ke. MeTojJ WHTEPBAJIOB MJIs PEIICHUS HEPaBEHCTB.
[IpumMeHeHre CBOWCTB HENIPEPBIBHBIX (DYHKIUMN IS peIICHHs 3a/1a4.

[lepBas u BTOpas npousBoaHsle GyHKIuU. OnpeneneHue, reOMETpPUIECKU U (PU3NUECKHUI CMBICTT
MIPOM3BOIHOM. Y paBHEHHE KacaTeIbHOMN K TpaduKy G yHKIHH.

[IpousBonubie 3nemMeHTapHBIX (yHKIUNA. [IpomsBogHas CyMMbl, MNpPOU3BENEHUS, YAaCTHOTO U
KOMITO3ULIUH (PYHKITHA.

Mmnoowcecmesa u no2uka.

MHoXecTBO, oOmNepaly HaJl MHOXECTBaMHU M HUX CBoiicTBa. Jluarpammbl Oilniepa—BenHa.
[IpuMeHeHnEe TEOPETUKO-MHOXKECTBEHHOI0 amnmapara i OIMCAaHUsS pPeajJbHbIX MPOLECCOB U
SBJICHUI, TIPU PEIICHUH 33]a4 U3 APYTHX y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHYeCKOro OOBEKTa, CIEACTBHE, JO0Ka3aTeNbCTBO,
PaBHOCHUJIbHBIE YPaBHEHHUS.

Copepxxanue o0yuyenus B 11 kiacce.
Yucna u evlyucienus.
Hatypanbnble u nensle uncna. [IppumeHeHre MpU3HAKOB JAEIUMOCTU LENbIX YHCEN, HauOOJbLINMI
obmuii nemutens (nanee — HOJl) m Hammenblee oOmiee kpatHoe (manee -HOK), ocratkor mo
MoayII0, anroputMa EBkiuaa 1uist perienus 3a/1ad B LIEIbIX YHUCiax.
KommnekcHble uncna. Anrebpandeckas M TPUTOHOMETpUYecKass (OpPMbl 3aIUCH KOMIUIEKCHOTO
gyrciaa. ApupMeTHYecKre Onepanud C KOMIUICKCHBIMH 4YHciIaMu. V300paskeHre KOMITJIEKCHBIX
qucesl Ha KoopauHaTHOW mockocTu. dopmyna Myaspa. KopHu n-o0il CTeNEeHH U3 KOMILJIEKCHOTO
yrcia. [[puMeHeHne KOMITJIEKCHBIX YHCEI IS PeHIeHUsT (PU3NIECKUX U TeOMETPHUECKHIX 3a7ad.
Ypaenenus u nepasencmea.
Cucrema M COBOKYIHOCTb YypaBHEHUH U HEpPaBEHCTB. PaBHOCWIIbHBIE CHCTEMBI U CHUCTEMBI-
cieCTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.
OT00p KOpHEH TPUTOHOMETPUIECKUX YPABHEHHH C MOMOIIBIO TPUTOHOMETPUIECKON OKPYKHOCTH.
Pemennie TpUroHOMETPUUECKUX HEPABEHCTB.
OcCHOBHBIE METO/IbI PEIICHUS TOKA3aTEeNbHbBIX U JIOTapU(PMUUECKUX HEPABEHCTB.
OCHOBHBIE METOBI PELIEHUS UPPALMOHAIbHBIX HEPABEHCTB.
OCHOBHbBIE METO/bl PEIICHHUS CUCTEM U COBOKYIHOCTEH pallOHalIbHBIX, WPPALUOHAIBHBIX,
MOKa3aTeJIbHBIX U JIOTapU(PMUUECKUX YpaBHEHUI.
YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpPaMH.
[IpumeHeHNEe ypaBHEHM, CUCTEM M HEPABEHCTB K PEIICHHIO MAaTEMATHUYECKUX 3a1ad U 3a1ad U3
pa3aMyYHbIX 00JacTel HayKH U peallbHOM JKU3HU, MHTEPIIPETAIMs TOTYYEHHbBIX PE3yJIbTaTOB.
Dynxyuu u cpaguxu.
I'papux xommnosumuu ¢yHkuuid. ['eomerpuueckue oOpa3bl YpaBHEHUH U HEpaBEHCTB Ha
KOOPJAMHATHOM TIOCKOCTH.
Tpuronomerpuueckue QyHKIUHN, UX CBOWCTBA U TpauKu.
I'paduueckue MeTO/IbI pelIeHusl ypaBHEHUH 1 HepaBeHCTB. [ paduueckre MeTO bl pelieHns 3a1ay ¢
rapaMeTpamu.
Hcnonb3oBanue rpadukoB QyHKIUH Ui MCCIeI0BaHUS MPOLIECCOB U 3aBHCUMOCTEH, KOTOPHIE
BO3HUKAIOT MPU PEUICHUH 3a/1a4 U3 APYrUX yUeOHBIX IPEIMETOB U PEATbHOU KU3HU.
Hauana mamemamuueckozo ananusa.
[Ipumenenne NpPoU3BOJHONW K HCCIEAOBaHHIO (YHKIUI Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxoxxaeHne HanOobIIero ¥ HAMMEHbIIET0 3HAYeHUH HeTIPephIBHON (PYHKIIUHM Ha OTpE3Ke.
[IpumeHeHne MPOU3BOIHON IS HAXOXKACHHS HAWTYUILEro PeleHus] B MPUKIIAHBIX 3aJa4ax, s
OIIpeJIeNIEHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aaHHOro (GopMyoi WK rpapuKOM.
[lepBoobOpazHas, 0CHOBHOE CBOMCTBO MepBo0Opa3HbIX. [IepBooOpa3HbIe 3ieMeHTapHbIX (HYHKIUH.
[IpaBuia HaX0XJIEHHSI IEPBOOOPA3HBIX.
Wuterpan. I'eomerpuueckuii cMbIci MHTErpajia. BberunmcieHue ompenesn€éHHOro MHTErpaiza Io
dhopmyne Hetorona—JleitOnmnma.
[TpumeHeHne nHTErpaja s HaXOXKACHUS TUIOMIAAeH MIOCKUX GUTYyp U 00BEMOB reOMETPUIECKUX



Tell.
[Tpumeps! pemennii tuphepeHuanbHbIX YypaBHEHHH. MaTeMaTnyeckoe MOJICIMPOBaHUE PEeaTbHbBIX
MPOIIECCOB € MOMOIIIBIO AU HEepeHIINATBEHBIX YPaBHEHUM.

Ilnanupyemoie npedmemmuvie pe3yiomamuvl 0C60E€HUA pedepanvHoil padoyeil npozpammol
YyueoHnoz20 Kypca «Anzebpa u Havana MamemMamuieckozo aHAIu3a» Ha y2ayo0aéHHOM YPOoeHE HA
YPOoeHe cpeoHezo oduieco 00pazoeanus.

K kxonuy ooyuenusa e 10 knacce ooOyuarwowuiica noayyum cieoylouiue npeomemmsle
pe3yiomamsl N0 OMOEIbHBIM MmeMam pedepanvHoil padoueil npozpammsl y4edHO20 Kypca
«Anzebpa u navana MamemamuyecKo20 AHAIUZAN):

Yucna u evluucnenus:

CBOOOJHO OIEPUPOBATH MOHATUSMU: PAIMOHAIBLHOE YUCIO, OECKOHEUHas meproanyeckas Ipoos,
MIPOLIEHTBI, UPPALMOHATIBHOE YHUCII0, MHOKECTBA PALIMOHAJIBHBIX U IEUCTBUTENIbHBIX YHCEI, MOAYIb
JIEHCTBUTEIILHOTO YHCIIA;

MPUMEHSTHh APOOU M MPOLEHTHI AJIsl pElIeHUs MPUKIAIHBIX 334 U3 Pa3IMYHbIX OTpaciieil 3HaHUIl
U peaJbHOU KU3HU;

MPUMEHITh TPUOTKEHHBIC BBIYUCIICHUS, MPABUIa OKPYTJICHUS, TPUKUAKY M OLIEHKY pe3yibTara
BBIYHMCIICHUI;

CcBOOOJHO OMEpPUPOBATh MOHATHEM: CTEMEHb C IIENBIM MOKA3aTeleM, MCIOIb30BaTh MOAXOISIIYIO
dbopMy 3amucu ACUCTBUTENBHBIX YHCEN IS PELICHHWS TMPAKTHUYECKUX 3a/1ad M IPEJICTaBIICHUS
JAHHBIX;

cBOOO/IHO ONEPUPOBAThH OHATHEM: apUPMETUUECKUN KOPEHb HATypaIlbHON CTENEHH;

cBOOO/IHO ONEPUPOBATH MOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM IOKa3aTelNeM;

cBOOO/IHO OMEPUPOBATH MOHATHAMHU: JIOrapudM YKcia, IeCATUYHbIC U HaTypalbHbIE JOrapudMsbI;
CBOOO/IHO ONIEPUPOBATH MOHATUSAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC YUCJIOBOTO ApPI'yMEHTA;
ONEePUPOBATH MOHATUSAMU: APKCUHYC, APKKOCUHYC U apKTAHI'€HC YHUCIOBOTO apryMEHTAa.

Ypasnenus u nepasencmaa:

cBOOOJIHO OMEpUPOBATh MOHSTUSAMH: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO, PaBHOCUJIbHBIC
YpaBHEHHUSI U YPAaBHEHUS-CIIEJICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

MPUMEHSTh Pa3IMYHbIE METOJbl PEUICHMs] PALMOHAIBHBIX U JPOOHO-PAllMOHAIIBHBIX YpaBHEHUH,
MPUMEHATHh METOJ] UHTEPBAJIOB ISl pELLIEHUSI HEPABEHCTB;

CcBOOOZHO ONEpUPOBATH MOHATUSAMHU: MHOTOWIEH OT OJHOM MEepEeMEHHOH, MHOTOWIEH C LEeJIbIMU
KodhdullMeHTaMl, KOPHU MHOTOYJICHa, NPUMEHSATh JAeNIEHUE MHOTOYIeHa Ha MHOTOYIEH C
ocTaTKoM, TeopeMy be3y n teopemy Buera miis pemienus 3aaay;

CBOOOJHO OMEpUPOBATh MOHSTUSAMM: CHUCTEMa IJIMHEHWHBIX YpaBHEHUW, MaTpHIla, ONpEAETUTENb
MaTpULbl 2 X 2 ¥ ero reoMeTpUYeCKUil CMbICI, UCIIOJIb30BATh CBOMCTBA ONpeneauTens 2 X 2 s
BBIYMCIICHHS] €r0 3HAY€HUs, NPUMEHATh ONPEACIUTENH [UJIl PELIEHUS CHUCTEMbl JIMHEHHBIX
YpaBHEHUH, MOJEIUPOBATh PEAJbHBIE CUTyallMM C TOMOILIBIO CHCTEMbl JIMHEHHBIX ypaBHEHUH,
HCCIEA0BaTh MOCTPOECHHBIE MOJEIN C MOMOLIBIO MAaTpUll M ONpeNeIuTeNIed, NHTEPIPETUPOBAThH
MTOJIYYEHHBIN pe3ysIbTaT;

HCIOJIb30BaTh CBOMCTBA AEMCTBUI ¢ KOPHSAMU JJIsl MpeoOpa30BaHUs BhIPAKEHHUIA;

BBHITIONHATh MPE0oOPa30BaHMsI YUCIOBBIX BBIPAKEHMM, COJAEP)KAIIMX CTEMEHHU C paloHATbHBIM
MoKa3aTesem;

MCIIOJIb30BaTh CBOMCTBA TOrapu(MOB [Tl MPEoOpa30BaHMsI TOTaPHUPMUUESCKUX BhIPAKECHHIA,
cBOOOZHO OMNEpUpPOBATh MOHATHSAMH: HPpaLMOHAJIbHbIE, TOKAa3aTEeJbHbIE U JIOTapu(pMUUYECKHE
yYpaBHEHUS, HAXOJUTh UX PEHICHUSI C MOMOUIBI0 PAaBHOCWIBHBIX MEPEXOJ0B WM OCYIIECTBIISS
MIPOBEPKY KOPHEW;

MIPUMEHSITh OCHOBHBIE TPUTOHOMETpUYECKHE POpPMYIIBI I TPeoOpa3oBaHUs TPUTOHOMETPHUECKUX
BBIPAYKEHUM;

CBOOOJHO OIEPUPOBATH MOHATHEM: TPUTOHOMETPHUUECKOE ypaBHEHHE, NMPUMEHSATh HEOOXOIMMBbIe
(hOopMyIIBI 7151 pEeIIeHNsI OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YPaBHEHUI;

MOJIETTMPOBATh pealbHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABIATH BbIPAXKEHUs, YpaBHEHUS,
HEpPABEHCTBA II0 YCIOBHMIO 3aJayM, MCCIEI0BAaTh IIOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM
amrmapara anreopsbl.



Dynxyuu u spaguxu

CBOOOJHO ONEpPHPOBATH MOHATHAMH: (PYHKIHS, cOcOObI 3amaHus (PYHKIMH, B3aUMHO OOpaTHBIC
dbyHKIMH, KoMno3unus GyHKINNA, rpaduk (YHKIMH, BHITIONHATH 3JIEMEHTAapHBIC TTPeoOpa3oBaHUs
rpaduKoB (PyHKIIHIA;

CBOOOJHO OIEPUPOBATH MOHATUAMHU: O0JIACTH ONpPENENIECHUS M MHOXECTBO 3HAueHMH (yHKLHH,
HYIH (QYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO ONEpUPOBaTh HNOHATHAMM: YETHBbIE M HEYETHBIC (DYHKIMM, NMEpUOAMYECKHE (YHKLUH,
MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMyMbl M MHUHHMYMBl (YHKIWH, HauOousbliee M
HauMEHblIee 3HaYeHNe QyHKIUHN Ha IPOMEXKYTKE;

CBOOOJHO ONEPHUPOBATH MOHATHIMMU: CTETIEHHAs (PYHKIHS ¢ HATYpaJIbHBIM M LEJIBIM MTOKa3aTeleM,
rpaduK CTENEHHOM (YHKLUU C HATYpaJbHBIM U LEJIBIM IOKa3aTeneM, rpauk KOpHs -0 CTeNeHu
Kak (pyHKIIMH 00OpaTHOI CTETIEHU C HATYPAJIbHBIM ITOKA3aTeleM;

OIIEpUPOBATH IMOHATUAMU: JHMHEHHas, KBaJpaTHUyHas U JpOOHO-TMHEWHass (QYyHKIMH, BBIIOIHSATH
3JIEMEHTAPHOE MCCIIEJOBAHUE U TOCTPOSHHUE UX TPaHKOB;

CBOOOJHO ONEPUPOBATh MOHATUAMU: TIOKa3aTeNbHas U Jorapupmuueckas GyHKIUU, UX CBOWCTBA U
rpad UKy, UCIIOIB30BATh UX T'PApUKH [T PEIICHUS yPaBHEHU;

CBOOOJHO  ONEpUPOBATh  TOHATHSIMHU: TPUTOHOMETPHYECKAs  OKPYKHOCTh,  OIpENEICHHE
TPUTOHOMETPHUECKUX (DYHKIIUH YHMCIOBOTO apryMEHTa;

UCNOJb30BaTh rpaduky (GYyHKUMHA A UCCIIENOBAaHUS MPOLECCOB M 3aBUCUMOCTEH MpH pelleHun
3aad U3 JPYrux y4eOHBIX MPEIMETOB M PEANbHOW JKW3HHU, BBIpAXaTh (POPMYyJIaMU 3aBHCUMOCTH
MEX]y BETMYMHAMU;

Hauana mamemamuueckoco ananusa:

CBOOOJHO ONEPHPOBATh NOHATUAMU: apuPMETHUYECKas U FeOMEeTpHUEcKasi Iporpeccusi, 0eCKOHEYHO
yOBbIBaroImas reoMeTpudeckasi MPOrpeccHs, JUHEWHBI M SKCIOHEHIUAIBHBIA pOCT, (Gopmyna
CJIO’KHBIX MPOLIEHTOB, UMETh MPECTABICHUE O KOHCTAHTE;

MCTIOJIH30BATh MPOTPECCHH ISl PEIICHUS PealibHBIX 33]a4u MPUKIIATHOTO XapaKTepa,

CBOOOJHO OIIepPUPOBAThH HOHATUSAMMU: H0CJIEI0BATENbHOCTb, CIOCO0BI 3aaHUs
MOCJIeIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHWYEHHBIC IMOCIEIOBATEIBHOCTH, MOHUMATh OCHOBBI
3apOXK/IEHUS] MaTEMaTUYEeCKOTr0 aHajIu3a KaK aHajiu3a OECKOHEYHO MabX;

CBOOO/IHO ONEpUPOBATh MOHITUSIMU: HETPEPbIBHBIE (DYHKLMU, TOUKU pa3pbiBa rpaduka QyHKIHH,
aCUMIITOTHI Irpaduka GyHKINY;

CBOOOJHO OTEPHPOBATh MOHATHEM: (DYHKIMS, HENpephIBHAs HAa OTpe3Ke, MPUMEHSATh CBOWCTBA
HeNpepbIBHBIX (DYHKIMHA 1151 peleHus 3a1ay;

CBOOOJHO OIEPUPOBAThH TMOHITHUSMHU: TEpBasi U BTOpas MPOU3BOIHBIE (DYHKIIMH, KacaTelbHas K
rpaduky GyHKIUY;

BBIUUCIISATH TIPOU3BOJIHBIE CYMMBI, TPOM3BEACHHUS, YACTHOTO W KOMITO3UINH ABYX (DYHKIIMA, 3HATH
MIPOU3BO/IHBIE JIEMEHTAPHBIX (PYHKLUH;

WCTIOJH30BATh TEOMETPUIECCKUN M (PU3UUECKHI CMBICIT IIPOU3BOTHOM JIJIsl PELICHUS 3a/1a4.
Mnooicecmsa u nouxa:

CBOOOJTHO OTIEPUPOBATH MOHATUSMHI: MHOKECTBO, OTIEpAIIH HaJl MHOKECTBAMH;

UCIOJb30BAaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar Juis ONHCAHUS peajbHBIX IPOLECCOB U
SIBIICHU, TIPY PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX TPEIMETOB;

CBOOOJHO OIEPUPOBATH TMOHATHUAMU: OIpEIesieHHe, TeopeMa, ypaBHEHHE-CIEJICTBHE, CBOHCTBO
MaTeMaTHIeCKOT0 00BEKTa, J0KA3aTeIbCTBO, PABHOCHIILHBIC YPAaBHEHUS H HEPABEHCTBA.

K kxonuy ooyuenusa ¢ 11 knacce odOyuawwuiica noayuum cieoyoujue npeomemmuvle
pe3yibmampl nO OMOETbHLIM MeMam QedepanvHoil padouell npozpammsl yuedHozo Kypca
«Anzebpa u navana MamemMamuyecKo20 AHAIUZAN):

Yucna u evluucnenus:

CBOOOJHO ONEpUPOBATh MOHATHUSIMU: HATYpabHOE M IEJ0€ YHUCIIO, MHOXKECTBA HATYpPaJbHBIX U
[ETBIX YHCEJN, UCIOJIb30BaTh Mpu3Haku neaumoctu 1nenbix gucen, HOJl m HOK nartypampHBIX
YyuCeN JIs pelieHus 3a7a4, IPUMEHATh anroput™ EBkinna;

CBOOOJHO OMEpUPOBATh MOHSATHEM OCTaTKa MO MOJIYJI0, 3alKChIBaTh HATypalbHBIC YUCIIA B
Pa3IUYHBIX MO3ULIMOHHBIX CUCTEMAX CUUCIICHHUS;



CBOOOJHO OMEpPUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCIO M MHOXKECTBO KOMIUIEKCHBIX YHUCEIl,
MPEJICTaBIATh KOMIUIEKCHBIE YHCIIa B alireOpanieckoil U TPUTOHOMETPHUECKOH (hopMe, BBITIOTHSATh
apru(pMeTHYECKUE OTIepaIliK C HUMHU B U300pakaTh Ha KOOPIMHATHOM TIIOCKOCTH.

Vpasnenus u nepasencmaa:

CBOOOJTHO OIIEPUPOBATH MOHATHUAMHU: HPpPAIMOHAIBHBIC, TIOKa3aTelbHbICE W JIOrapu(MUYECKUE
HEPaBEHCTBA, HAXOJIUTh UX PEUICHHS C TOMOIILIO0 PABHOCHIIHHBIX IEPEXO/I0B;

OCYIIECTBIISATH OTOOP KOPHEW NPH PEIICHUH TPUTOHOMETPUIECKOTO YPABHEHHUS;

CBOOOIHO OTIEPUPOBATH MOHSATUEM TPUTOHOMETPUUIECKOE HEPABEHCTBO, MPUMEHSITH HEOOXOIUMBIC
(bopMyIIBI TS pEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABCHCTB;

CBOOOJHO OIEPUPOBATH TMOHSATHUSMHU: CHCTEMa M COBOKYITHOCTh YPaBHEHHH W HEPaBEHCTB,
PaBHOCHIIbHBIC CHCTEMBI U CHCTEMBI-CIICJICTBUS, HAXOJUTh PEIICHUS CUCTEMBbI U COBOKYITHOCTEH
paIMoOHAaIBHBIX, UPPANUOHABHBIX, TOKA3aTENBHBIX U JOTapU(PMHUECKUX YPaBHEHUI 1 HEPABEHCTB;
pemath  palUOHAIBHBIC,  UpPpAMOHAIBHBIC,  IOKA3aTeNbHbIC,  JIOTAPU(PMHUYECKHE |
TPUTOHOMETPHUYECKUE YPABHEHUSI M HEPABEHCTBA, COACPKAIINE MOTYIIN U TTApaMETPHhI;

NPUMEHATh TpaQHUUeCKHe METOJIbI JUIS PEIICHUS YPAaBHEHHWI M HEPAaBEHCTB, a TaKXKe 3ajad C
napamMeTpamu;

MOJICTTUPOBATh pEalTbHBIC CHTYaI[MH Ha S3BIKE aireOpbl, COCTABISATh BBIPAKCHHS, YPaBHEHUS,
HEPABCHCTBA W HMX CHCTEMBbI 110 YCIIOBUIO 3aJa4d, WCCIEAOBATh TIOCTPOCHHBIC MOJICIH C
WCIIOJIb30BAHUEM allliapaTa ajareOpbl, HHTEPIPETHPOBATH TOJTYYCHHBIA PE3yJIbTaT.

Dynxyuu u epaguxu:

CTpOUTH TpaUKH KOMIIO3UIMK (YHKIIMKA C MOMOIIBIO 3JIEMCHTAPHOTO WCCIICJOBAHMS U CBOMCTB
KOMITO3UITNH IBYX (DYHKIIN;

CTPOUTH F'€OMETPUYECKHE 00pa3bl YpaBHEHUI U HEPABEHCTB Ha KOOPIMHATHOM TIOCKOCTH;
CBOOOJIHO ONEPUPOBATH OHATUSMU: TPA(QUKH TPUTOHOMETPHUSCKUX (PYHKIIHIA,

MPUMEHATh DYHKIMH JUI1 MOJICTUPOBAHMS U UCCIICIOBAHUS PEAbHBIX TPOIIECCOB.
Hauana mamemamuueckozo ananusa.

UCIIO0JIb30BATh MPOU3BOIHYIO IS UCCIIEOBaHMS (DYHKIIMM HA MOHOTOHHOCTD U 9KCTPEMYMBI;
HaXOJUTh HANOOJIbIIICE U HAUMEHBIIICE 3HAYCHUS (PYHKIIMHA HEMTPEPHIBHON Ha OTPE3KE;
MCIOJIb30BaTh MPOU3BOIHYIO JJI HAXOXKIEHHUS HAWIYYIIEro PEIIeHUs B IPUKIATHBIX, B TOM YHCIIE
COIMATTbHO-O)KOHOMHUYECKUX, 3aJadax, JUIS OINPeAeNICHUS CKOPOCTH W YCKOPEHHS IpoIriecca,
3aanHOTO PopMysoi uin rpadukom;

CBOOOJHO OIEpPUPOBATH TOHATHSIMH: TIEPBOOOpa3Has, OINPEACICHHBIH WHTETpall, HaXOIHWTh
MEepBOOOpA3HbIE JJNEMEHTApHBIX (GYHKIUH W BBIYHUCIATH HHTErpan mno ¢opmyne Hprotona—
Jlenbuuna;

HAaXOUTh TIOMIA/IHA TUTOCKUX (PUTYP U 00BEMBI TEJT C IIOMOIIBI0 HHTETPAJIa;

UMETh TPEJCTABJICHHE O MAaTeMaTHYeCKOM MOJCIUPOBAHUMA HA TIPUMEPE COCTABJICHHS
nuddepeHInaTbHbIX YpaBHEHHI;

peniaTh MPUKIAIHbIC 33/1a49H, B TOM YHCIIE COUATBHO-I)KOHOMUYECKOTO ¥ (PU3UIECKOTO XapaKTepa,
CpeICTBaMHU MaTeMaTUYECKOTO aHaIH3a.

Pabouas nporpamma yue0HOro kypca «I'eomerpus».

IHosicHuTEbHAA 3aNMCKA.

['eomeTpus sBIETCS OAHUM U3 0A30BBIX KYpPCOB Ha YpOBHE CpeAHEro obimero oOpa3oBaHusi, Tak
KaKk 00ecreurnBaeT BO3MOXHOCTh M3YYEHUS JUCIUIUINH €CTECTBEHHO-HAyYHOW HAIPaBICHHOCTH U
NPEeIMETOB TyMaHUTApHOro nukia. Jlornyeckoe MeblIUIeHHE, (OpMUpYEMOe MpH HU3YyYEHHUH
00yJaroIUMUCS TOHATHHHBIX OCHOB TE€OMETPHH, TPH JI0KA3aTeIhCTBE TEOPEM H TOCTPOCHHUU
LEMOYKH JIOTUYECKUX YTBEP)KICHUN MPH PEIIeHUH T'€OMETPHUYECKUX 3a/lad, YMEHUE BBIIBUTaTh U
OTIPOBEPraTh THIIOTE3Bl HEMOCPEICTBEHHO HCIIONB3YIOTCS TpPH PEHICHWH 3a]ad €CTECTBEHHO-
HAYYHOT'O IIMKJIA, B YACTHOCTH (PU3MUECKUX 3aj1au.

Llens ocBOEHUS TporpamMMbl yaeOHOTO Kypca «I eoMeTpusi» Ha yriryOJIEHHOM ypOBHE — pa3BUTHE
WHIMBUYAIBHBIX CHOCOOHOCTEH O0y4aromuxcsl MpU HM3YYEHUH T'€OMETPHH, KaK COCTaBIISIOIIEH
npeaMeTHOW obOmactn «MaTtemaTtuka W HMHpOpMaTHKa» dYepe3 oOecreueHne BO3MOKHOCTH
NpUOOpETeHUsT M UCMOJb30BaHUs Ooyiee TIIYOOKHX TE€OMETPUYECKHX 3HAHUH M JeHCTBUH,



cneuu(UYHBIX TEOMETPUU, U HEOOXOIUMBIX Ui YCHEUIHOTO Mpo(ecCHOHANTBHOTO 00pa3oBaHus,
CBSI3aHHOT'O C HCIIOJIb30BAaHUEM MAaTEMaTHKH.

[TpropuTeTHBIMU 3a7ayaMM Kypca F€OMETpUHU Ha YIiyOJIEHHOM YpPOBHE, PacIIMPSIOUIMMH U
YCUJIMBAIOIIUMU KypC 0a30BOr0 YpOBHS, SIBJISIOTCS:
pacupeHne MpPEeACTaBICHUS O TeOMETPUM KaK YacTH MHPOBOW KyJIbTypbl U (hopMupoBaHHE
OCO3HAHMS B3aHMOCBSI3M F€OMETPUH C OKPYKAIOIIUM MHUPOM;
dopMupOoBaHHE  TIPEICTABICHUS O NPOCTPAHCTBEHHBIX  (uUTrypax Kak O  BaKHEHUIIMX
MaTeMaTHYECKUX MOJIENSIX, TO3BOJIIOLIMX ONUCHIBATh U U3y4yaTh Pa3HbIE SIBICHUS OKPYKAIOLIETO
MUpAa, 3HAaHUE TOHATHIHOTO anmnapaTta 1o paszaeny «CrepeoMeTpus» yueOHOTO Kypca TeOMETPHH;
(dbopMHpOBaHUE YMEHMs BJaJleTh OCHOBHBIMHU IOHSATUAMHU O MPOCTPAHCTBEHHBIX (QUrypax M UX
OCHOBHBIMH CBOMCTBaMH, 3HAHUE TeOpeM, (POPMYJT M YMEHUE UX IPUMEHATh, YMCHUS JOKA3bIBATh
TEOpEeMbI U HaXOAUTh HECTaHIapTHBIE CIIOCOOBI PELICHUs 3a/ay;

(dbopMHUpoBaHKE YMEHHSI paclio3HaBaTh HA YEPTEKAX, MOJIEIAX U B PEaTbHOM MUPE MHOTOTPaHHUKH
U TeJla BpallleHHsl, KOHCTPYUPOBATh FEOMETPUUECKHUE MOJIEIIH;

(dopMHupOBaHHE TMOHMMAHUS BO3MOKHOCTH AaKCHOMATHUYECKOTO TOCTPOCHUS MaTEeMaTHYECKHX
TeopHii, GopMUpOBaHHE IOHUMAHUS POJIM AKCUOMATHKH IPH IIPOBEICHUHN PACcCyKICHHI;
dbopmMHupoBaHHE YMEHHS BJIaJETh METOAAMHU JIOKA3aTEILCTB U aJTOPUTMOB PELICHUS, YMEHUS HX
IPUMEHSTh, IPOBOJUTH JJOKA3aTeIbHbIE PACCYKICHUS B XO/€ PELICHUS CTEPEOMETPUUECKUX 3a/1au
U 337a4 C NPaKTHYECKUM CoOJiepKaHueM, (popMHpOBaHUE MPEACTABICHUS O HEOOXOAWMOCTH
JI0Ka3aTeNbCTB NMPU OOOCHOBAHMM MATEMAaTHYECKUX YTBEPXKIEHUH W pOJIM aKCMOMAaTHKH B
MIPOBE/ICHUY IEAYKTUBHBIX PaCCYKICHHIA;

pa3BUTHE U COBEPIICHCTBOBAHNE WHTEIUICKTYAJIbHBIX U TBOPYECKHX CITIOCOOHOCTEH 00ydarommxcs,
[I03HABATEIbHON aKTUBHOCTHU, MCCIEA0BATENbCKUX YMEHHUM, KPUTUUHOCTH MBIIIJICHUS, HHTEpeca K
U3YyYEHHUIO T€OMETPUH;

¢dbopmupoBanre (HYHKIIMOHAILHOW TPaMOTHOCTH, PEIEBAHTHOW I€OMETPUH: YMEHHS Pacro3HaBaTh
IIPOSIBJICHUSI T€OMETPUUYECKUX MOHATHUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEealbHbIX >KM3HEHHBIX
CHUTyallUsX W TP H3YYCHUH JPYTUX YUEOHBIX TPEAMETOB, TNPOSBICHUS 3aBHCUMOCTEH U
3aKOHOMEPHOCTEH, MOJIEIMPOBAHUS PEAIbHBIX CUTYalUil, UCCIEI0BaHUs MOCTPOCHHBIX MOJeNneil,
MHTEPIIPETALMH [TOJIyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJIEpKATEIbHBIMU JIMHUSAMU y4yeOHoro kypca «l'eomerpusi» B 10-11 kiaccax
aBistoTCs: «[IpsiMble M TUIOCKOCTH B IMPOCTpaHCTBE», «MHOrorpaHHukN», «Tena BpamieHus»,
«BekTopbl 1 KOOPAUHATHI B TPOCTPAHCTBEY, «JIBUKEHMS B IPOCTPAHCTBEY.

ChopmynupoBannoe B PI'OC COO TpeboBaHME «YMETh OINEPUPOBATH IOHATUSMUY,
peNeBaHTHBIX T€OMETPHUH Ha yrayOnaeéHHoM ypoBHE oOyuenust B 10—11 kiaccax, OTHOCHUTCSA KO BCEM
COJZIepKaTeNbHbIM  JIMHUSAM ~ y4yeOHOro Kypca, a (OpMHpOBaHHE JIOTHUECKUX YMEHMH
pacnpezensercss He TOJbKO MO COAepKaTelbHbIM JUHUIM, HO U 10 rogaM ooyuyenus. CoaepxaHue
00pa3oBaHMs, COOTBETCTBYIOILEE MPEIMETHBIM pe3yibTrataM ocBoeHUs dDexnepanbHoil paboueit
MIPOrpaMMBbl, paclpeAesIEéHHbIM 110 ToaM 00Yy4eHHUs, CTPYKTYPUPOBAHO TaKMM 00pa3oM, 4TOObI KO
BCEM OCHOBHBIM, NMPHHLMIHUAIBHBIM BOIpocaM oOyyaromuecss oOpamlaluch HEOJHOKPATHO, YTO
MI03BOJISIET OPraHNU30BaTh OBJIAJCHUE T€OMETPUUECKUMHU MOHATUSAMHU U HaBbIKAMH MOCJIEI0BATEILHO
U TIOCTYIATENbHO, ¢ COONIOIEHUEM IMPHHIMINA MPEEeMCTBEHHOCTH, a HOBBbIE 3HAHUS BKIIOYATh B
OOlIYI0 CHUCTEMY T'€OMETPUYECKUX IMpEACTaBICHUI OO0yYaroIuXcs, paciiupsis U yrayomss eé€,
00pa3ys MpOYHbIE MHO>KECTBEHHBIE CBSA3H.

[Tepexoxa K U3y4EHUIO TEOMETPUH Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:
co3math  ycioBus  Juid  auddepeHumanud  oOyueHHs,  IOCTPOEHUS  WHAMBHUIYaIbHBIX
o0pa3oBaTeNnbHbIX IpOrpamMmM, 00ecreuuTh YriyoJéHHOE N3yYeHHe T€OMETPUH KaK COCTaBIISIONICH
yueOHoro npenmera «MaTemMaTukay;

MOATOTOBUTH OOYUAIOIIUXCS K MPOAOKEHUI0 U3YyUeHHs] MaTeMAaTUKHU ¢ Y4ETOM BblOOpa Oynyiien
npodeccun, odbecreurBas IPeeMCTBEHHOCTh MKy O0IIUM U MPO(heCCHOHATBHBIM 00pa30BaHHEM.

OO6miee 4McIO YacoB, PEKOMEHJIOBAaHHBIX MJIsi M3ydeHus ydeOHoro kypca «['‘eomerpus» Ha
yriryonenHom yposre — 204 gaca: B 10 kmacce — 102 gaca (3 gaca B Henemo), B 11 xiacce — 102
yaca (3 yaca B HEJIEINIO).

Conep:xanue o0yuyenus B 10 kiacce.



LIpamvle u naockocmu 6 npocmpancmee.

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mpsMasi, IIOCKOCTb, MPOCTpaHCTBO. I[loHsTHE 00
aKCHOMAaTHYECKOM IIOCTPOECHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHH U CICICTBUS U3 HUX.
B3auMHOe pacnosioxkeHue IMpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUECS, IapajleibHbIE U
cKpemuBamomuecs npsamele. [IpusHaku ckpemuBaronuxcs npsameix. IlapamiensHOCTs NPAMBIX U
IJIOCKOCTEM B IPOCTPAHCTBE: MAapaJUICNIbHBIE IIPSIMBIE B IMPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
IPSIMBIX, NTapAJJICIBHOCTD MPSAMOU U IUIOCKOCTH. [lapamiensHoe U LEeHTpallbHOE NIPOCKTUPOBAHUE,
n3zobpaxxenue ¢uryp. OCHOBHBIE CBOWCTBA MapaJIIbHOTO MPOEKTUpOBaHMs. M300paxkenue ¢puryp
B IApPAJUICIBHOM IPOEKUMH. YTIBl C COHAIPABICHHBIMM CTOPOHAMM, YroJl MEXKIYy INPSMBIMH B
npoctpaHcTBe. [lapaiienbHOCTh IIOCKOCTEN: NapauIe/IbHbIE INIOCKOCTH, CBOMCTBA IMapajlieIbHbIX
miockocreil. [Ipocreiiine npocTpaHCTBEHHbIE GUIYpBl HA IUNIOCKOCTH: TETPA3AP, Napajljiesenumne,
IMOCTPOEHUE CEUCHHUIA.

[lepneHIUKYNAPHOCTh NPSAMOM M IIOCKOCTH: NEPIEHIUKYJSIPHBIE IPSIMbIE B IPOCTPAHCTBE,
IpsIMBIE TAPAJUICIIBHBIE W NEPIECHAMKYJSPHbIE K IUIOCKOCTH, IPU3HAK IIEPIEHIUKYISIPHOCTH
IpsIMOM M IUIOCKOCTH, TEOpeMa O MPAMOM INEPHEHAMKYISPHOM IUIOCKOCTH. OpTOroHanbHOE
[IPOEKTUpOBaHUE. lIeprneHuKyIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSHUE
OT MPSIMOM JI0 MJIOCKOCTH, MPOEKIMs (GUTYyphl HA IJIOCKOCTb. [lepneHauKyIsipHOCTh IIOCKOCTEH:
IIPU3HAK NEPIEHANKYIIIPHOCTH IBYX IUIOCKOCTEH. TeopeMa 0 TpEX NepHeHANKYIIApax.

VYIubl B IPOCTPAHCTBE: YroJa MEXKAY NPSIMOM M IUIOCKOCTBIO, JBYTPAHHBIM yroJ, JUHEHHBIN yrou
NBYTpaHHOrO yria. TpéXrpaHHblii W MHoOrorpaHssle yribl. (CBOHCTBa IIOCKUX —YIJIOB
MHOrorpaHtoro yria. CBOWCTBa IUIOCKMX W JABYI'PAHHBIX YIVIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB ¥ CUHYCOB JUISl TPEXTPAHHOTO YIJIA.

Mnuozoepannuxu.

Bunbl MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. [Ipu3ma: n-yronpHas mnpusma, npsMmas u
HaKJIOHHAas IpU3Mbl, OOKOBasl M MOJHAs MOBEPXHOCTh MpU3Mbl. [lapannenenunesn, npsMOyroJibHbINH
napajuieJenuIe] U ero cporcrsa. Kparyailmme nmyTd Ha IOBEPXHOCTHM MHOrorpaHHuka. Teopema
Oinepa. [IpoctpanctBenHas Teopema [Iudaropa. [lupamuaa: N-yronpHas nupamuia, NpaBUIbHAs U
yceuéHHas nupaMubl. CBoiicTBa pédep 1 OOKOBBIX IpaHel MpaBUIbHOW nmupaMujbl. [IpaBuibHbIe
MHOTOTPaHHUKHU: NpaBWIbHAs @pU3Ma M IpaBWIbHAs INHpaMUZA, IPaBWIbHAs TPEYrolbHAs
nupaMMia M TOpaBWIBHBIM TeTpa’rap, Ky0. IlpencraBieHne o mpaBUIbHBIX MHOTOTPaHHHUKAX:
OKTasp, JOJEKadAp U UKOCAIP.

Bbruncnenne 37€MEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriuel. [lnomaas OokoBoi
MOBEPXHOCTU M TOJHOIM MOBEPXHOCTU MPSMON MPU3MBI, IJIOLIA/(b OCHOBAaHUI, TeopeMa 0 OOKOBOM
MOBEPXHOCTH MpsiIMON mpu3Mbl. [lmomans OOKOBON MOBEPXHOCTH M IMOBEPXHOCTH IPABHIBLHOM
MApaMU/Ibl, TEOPEMA O IIJIOLAAU YCEUEHHON TUPaMUIBI.

CumMMeTpus B IPOCTPAHCTBE. DJIEMEHTbl CAMMETPUH MTPaBUIIBHBIX MHOTOIpaHHUKOB. CHMMeETpHsI B
IIPaBWJIBHOM MHOTOIPDAaHHUKE: CHUMMETpHUS MapajuleNeNUINea, CUMMETPUS IPABWIBHBIX IIPU3M,
CUMMETpHUS TPABUIILHON MUPAMUJIBIL.

Bexmopwi u koopounamer 6 npocmparncmee.

[IonsATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPAaBJICHHBIE W IPOTUBOIIOJIOKHO HAIPABJICHHBIE BEKTOpPLI. PaBeHCTBO
BEKTOpPOB. JleMCTBUS C BEKTOpaMH: CIIOKEHHWE W BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOKEHUE BEKTOpa Ha 4ucio. CBOWMCTBA CI0KEHUS BEKTOpoB. CBOICTBA YMHOXKEHHUS
BEeKTOpa Ha uncio. [IoHaTHe KOMIUTaHapHBIE BEKTOPHL. [IpU3HAK KOMIIIaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mnapamienenunena. Teopema O pas3loKEHUH BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. lIpsmoyronpHas cucrema koopaumHar B mpoctpaHcTBe. KoopawnaTtel BekTopa. CBs3b
MEX1Yy KOOpPAMHATaMU BEKTOpAa M KOOpAMHATAMU TOYEK. YTOJ MEXIy BeKkropamu. CKaisipHOe
IIPOU3BE/IEHNE BEKTOPOB.

Conep:xanue o0yuenus B 11 kiacce.

Tena epawenus.

[ToHsATHS: UMAMHIPUYECKAs OBEPXHOCTh, KOHUYECKasl MMOBEPXHOCTh, cheprudeckasi MOBEPXHOCTb,
oOpasyromue moBepxHocTed. Tenma BpalieHus: MWIMHIP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map.
B3aumHoe pacnonoskeHue cepbl U MIOCKOCTH, KacaTelbHas IIIOCKOCTh K cdepe. M3o0paxkeHue



TeJ BpallleHUs Ha TIIOCKOCTU. Pa3BépTka mumuHapa u konyca. CumMMmeTpus chepsl U mapa.

O6vém. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00bEME MPAMOYTrOJBLHOTO
napajuienenunena u ciueActBus u3 He€. OOBbEM NpsIMOW M HAKIOHHOW MPU3MBI, LWIMHIpA,
nupaMuibl 1 KoHyca. OO0bEM 1mapa U mapoBOro CerMeHTa.

KoMOuHamu Tten BpalleHHsi ¥ MHOTOrpaHHUKOB. [lpu3ma, BnucaHHas B UWIMHJIpP, OMHCAHHAS
okoio mmauHApa. Ilepeceuenuwe cdepbl u mapa ¢ 1iockocTeio. Kacanme mapa u cheps
I0CcKOCThI0. [loHATHE MHOrOrpaHHUKa, ONHUCAHHOTO OKOJIO cdepbl, cdepbl, BHHCAHHON B
MHOT'OTPaHHUK WX TEJIO BPALICHUS.

[Inomank MNOBEPXHOCTH IMWIIMHApPA, KOHyca, miomans cdepsl u e€ uyacteil. IlomoOue B
npoctpanctBe.  OTHomeHHEe  O0BEMOB, IUIOMAACH  TMOBEPXHOCTEH  MOAOOHBIX  (uryp.
[IpeobpazoBanue monoOusi, romoteTHs. Pemenuwe 3agad Ha IUIOCKOCTH C HCIOJIB30BaHHEM
CTEPEOMETPUUECKUX METOJIOB.

[Toctpoenue cedyeHHid MHOTOTPAHHUKOB M TN BpAIICHUS: CEUCHMs] LMUIMHApA (MapajljiesibHO U
NEPIEHIUKYJISIPHO OCH), CEUYEHHUs KOHyca (MapajyieIbHOE OCHOBAaHHMIO M IPOXOJsLIEEe dYepes
BEPIIMHY), CEYCHMsI IIapa, METOJbl IOCTPOSHUS CEUEHUN: METOJl CJIENO0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMSI, METO/1 IEPEHOCA CEKYLIEH MIIOCKOCTH.

Bexmopul u koopounamsi 6 npocmpancmae.

Bextopsl B mpocTtpaHcTBe. Omnepanuu HajJ BeKTOpaMu. BekTopHOE yMHOXEHHE BEKTOPOB.
CBoiicTBa BEKTOpPHOTO YMHOXEHHUA. lIpsMoyroinbHas cucTteMa KOOpAWHAT B IPOCTPAHCTBE.
Koopnunatsl Bekropa. Pasnokenune Bektopa mo 0asucy. KoopanHaTHO-BEKTOPHBIM METOA IpHU
pEIlIeHNN T€OMETPUYECKUX 3a/1ay.

Heuoicenus 6 npocmpancmee.

JBuwxxenust mpoctpancTBa. OtoOpaxenus. J[BrwkeHus u paBeHCTBO ¢uryp. OOmme cBoiicTBa
JBW>KEHUW. Buapl NBUKEHUI: NapajuieNIbHBI MEPEHOC, LIEHTpaldbHas CHUMMETpUs, 3€pKaJibHas
CUMMETpHUS1, TOBOPOT BOKPYT npsiMoil. [IpeoOpazoBanus mogodus. [Ipsmas u cdepa Diinepa.

Ilpeomemmnvie peyiomamol no omoenvHvim memam yuedno2o Kypca «l'eomempusay. K konyy
10 knacca obyuarowuiica nayuumcsa:
CBOOOJTHO ONEPHPOBATh OCHOBHBIMU MOHATHSIMHU CTEPEOMETPUH IIPU PELISHUH 3ajay U MPOBEJCHUN
MaTeMaTHYECKUX PACCYKIECHUM;
IIPUMEHSTh aKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX IIPU PEILIEHUU T'€OMETPUUECKHX 3a7ay;
KJIacCCU(UIUPOBATh B3aUMHOE PACIOJIOKEHHE NPSMBIX B IPOCTPAHCTBE, IIJIOCKOCTEH B
IIPOCTPAHCTBE, NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE;
CBOOO/IHO ONEpPUPOBATH MOHATUSAMH, CBSI3aHHBIMH C YIJIaMU B MPOCTPAHCTBE: MEXKIY MPSMBIMU B
IIPOCTPAHCTBE, MEXKY NIPSMOU U IIIOCKOCTBIO;
cBOOO/IHO ONEPUPOBATH MOHATUIIMH, CBI3aHHBIMU C MHOTOI'paHHUKaMH;
CBOOOJHO pacro3HaBaTh OCHOBHBIE BHU/IbI MHOTOTPAaHHUKOB (TpU3Ma, MUPaMUAA, IPSIMOYTOIbHbIHI
napajuiesenumnes, Kkyo);
KJ1accu(UIUpoBaTh MHOTOI'PaHHHUKH, BEIOMpasi OCHOBAHUS JUIs KJIacCH(PUKALIUY;
cBOOO/IHO ONIEPUPOBATH MOHATUIIMH, CBI3aHHBIMHU C CEYEHHEM MHOTOTPAHHUKOB IIOCKOCTBIO;
BBINOJIHATH MapajuiebHOE, LIEHTPATbHOE U OPTOTOHAIBHOE MPOEKTUPOBaHUE (GUTYP HA MIOCKOCTb,
BBITIOJHATH U300pakeHus: (UTyp Ha MIIOCKOCTH;
CTPOUTH CEYEHHUS MHOTOIPAaHHMKOB Pa3IUYHBIMM METOJIaMH, BBIIOJHATH (BBIHOCHBIE) IIOCKUE
YepTeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX UTYD: BUJ CBEPXY, COOKY, CHU3Y;
BBIYUCIIATH IUIOIIAIM IOBEPXHOCTEN MHOTOTPAHHUKOB (IIpU3Ma, MUPaMUA), TEOMETPUUYECKUX TEII C
npuMeHeHueM Gpopmyit;
CBOOOJHO ONEpUpPOBaTh MOHATHSIMU: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OCb M IUIOCKOCTb
CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (QUTYPBI;
CBOOOJHO ONEpUPOBaTh TMOHATHSIMH, COOTBETCTBYIOIIMMHM BEKTOpaM M KOOpJAWHATaM B
MIPOCTPAHCTBE;
BBINOJIHATH JIEHCTBUS HaJl BEKTOPAMU;
peliath 3aJa4i Ha JI0Ka3aTeIbCTBO MAaTEMaTHUYECKUX OTHOIIEHUN M HAaXOXJAECHHE T€OMETPUUYECKUX
BEJIMYMH, IPUMEHS U3BECTHBIE METOJbI IIPH PEIICHUH MAaTEMaTHYECKUX 3a/1ay IMOBBIILIEHHOTO U
BBICOKOT'O YPOBHSI CJI0KHOCTH;



MPUMEHATHh MPOCTEHIINE MPOTPAMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBI
MIPU PELICHUN CTEPEOMETPUUECKHX 3a/1aY;

U3BJIEKaTh, MpeoOpa3oBbIBATb M HHTEPIPETHPOBATH HHOOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYecKuX Urypax, npeAcTaBIeHHYIO Ha YePTEKaxX U PUCYHKAX;

IIPUMEHSTH NIOJyYEeHHbIE 3HAHUS HA MPAKTUKE: CPABHUBATh U aHAJIIM3UPOBATh PEAJIbHBIE CUTYaIUH,
NPUMEHITh  U3YyYEHHbIE  TOHATUA B  IpoOlEcce IOMCKa  PelIeHUS  MaTeMaTH4ecKH
cOpMyIHpPOBaHHOW TMPOOJIEMBI, MOJEIMPOBATH peajbHBbIC CUTYAllMM Ha S3bIKE TE€OMETPHH,
UCCIIEIOBaTh IMOCTPOCHHBIE MOJENHU C HUCIOJIb30BAaHUEM TIE€OMETPUUYECKUX MOHITHA M TEOpeM,
ammapara anreOpbl, pemarth MPaKTUYEeCKUE 3a/1aud, CBSI3aHHbBIC C HAXOXKJICHHEM T'€OMETPHYECKHX
BEJIMYMH;

UMETb NPEICTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TE€OMETPUM KaK COCTaBHOW 4YacTH
(dbyHI1aMeHTa pa3BUTHSI TEXHOJIOTHH.

Ilpeomemnoie pe3yromamul no omoeabHblM memam yueonoz2o Kypca «l' eomempusay. K konuy
11 knacca odyuarowguiica nayuumces:
cBOOO/IHO OIEpPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C [IHJIMHAPUYECKOM, KOHUYECKON U cpepruyecKoit
MOBEPXHOCTSAMH, OOBSCHATH CIIOCOOBI MTOJTyYCHHS;
OTIEpUPOBATh MOHATUSMU, CBS3aHHBIMH C TellaMU BpAIlEHUS: IIJIMHIPOM, KOHYCOM, cepoil u
1apoM;
pacrno3HaBaTh Teja BpalleHus (UUINHIP, KOHYC, cdhepa U map) U OObSICHITH CIIOCOOBI MOTyUYeHUs
TEJ BpallCHUS,;
KJIacCU(UIIUPOBATH B3aUMHOE PACIIONOKeHHE c(hephl U MIIOCKOCTH;
BBIUUCIIATh BEJIMYMHBI 3JEMEHTOB MHOTOTPAHHHUKOB M TEJ BpalleHHS, OOBEMBI M IUIOIIAAN
MOBEPXHOCTE MHOTOTPAHHHUKOB U TEJ BPAIICHUS, TEOMETPUUYECKUX TEJ C IPUMEHEHHEM (HOpMYIT;
CBOOOIHO  ONEpUpOBaTh MOHSATHAMH, CBS3aHHBIMH C KOMOWHAIIMSAMH Tel BpalleHUs U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIUCaHHBIA B chepy M OMHCaHHBIA OKono cdepwl, cdepa,
BIIMCAaHHAsl B MHOTOTPaHHUK WJIU TEJIO BPAICHMUS;
BBIYUCIISATH COOTHOIICHHS MEX/Y IJIOMIAAsIMK MOBEPXHOCTEH U 00bEMaMHU MOT00HBIX TEIT;
n300paxaTh H3ydaeMmble (UIypbl, BBINOIHATH (BBIHOCHBIE) IJIOCKHME YEPTEXU W3 PHUCYHKOB
MPOCTBIX 00BEMHBIX (UTYpP: BHJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TeJl BpaIlleHUS;
U3BJIEKaTh, MHTEPIPETHPOBAaTh M NpeoOpa3oBbIBaTh HHGOPMAIMIO O IPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX UTypax, MPeACTaBICHHYIO Ha YePTEKaxX U PUCYHKAX;
cBOOO/IHO ONIEPUPOBATh MOHITUEM BEKTOP B IPOCTPAHCTBE;
BBIMIOJIHSATH ONE€pallMy HaJ BEKTOPaMHU;
3aJ1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CHCTEME KOOP/IMHAT;
peniath TeOMETPUYECKHE 3aJadl Ha BBIYUCIEHHE YIJIOB MEXAY MPSAMBIMH M IUIOCKOCTSAMH,
BBIUMCIICHHE PACCTOSIHUM OT TOYKM JO IJIOCKOCTH, B II€JIOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOI'O METOJIA IIPU PELLIECHNUH;
CBOOO/IHO ONEPUPOBATh MOHITUSIMHU, CBA3aHHBIMU C JIBUJKEHHEM B IPOCTPAHCTBE, 3HATh CBOMCTBa
JIBIDKCHUH;
BBITIOJHATh M300pa)K€HHsI MHOTOTPAaHHMKOM M TeJl BpallleHHus IpU MNapajuleIbHOM IepeHoce,
LEHTPAJIbHOM CHUMMETPHH, 3€pKaJIbHOM CHMMETPHUH, IIpU IOBOPOTE€ BOKPYr  IpsMOI,
npeoOpa3oBaHus OI00WS;
CTPOUTHb CEUEHHUsS] MHOTOTPAaHHHUKOB W Te€J BpallleHHs: CEUEHUs LWIMHJIpa (mapajuieibHO U
MEPIEeHIUKYJIIPHO OCH), CEUeHHUs KOHyca (MapajljieIbHOE OCHOBAaHMIO M MPOXOJSIIEe 4epes
BEpUINHY), CEYCHUS 11apa;
MCIOJIb30BAaTh METO/IbI TIOCTPOCHUS CEUEHUI: METO/I CJIEJIOB, METOJl BHYTPEHHETO ITPOEKTUPOBAHMS,
METOJI IEPEHOCA CEKYIIEH MITOCKOCTH;
JIOKa3bIBaTh F€OMETPUUECKUE YTBEPKICHHUS;
NPUMEHATh Te€OMEeTpHUecKue (DaKThI Ui PEHIeHUs] CTEPEOMETPUUYECKHX 3a/ad, MpPEeAroararomux
HECKOJIBKO LIaroB PeLIeHUs], €CIM YCIOBUS IPUMEHEHHUS 3a/JaHbl B IBHOM M HEIBHOU (opMme;
pemaTh 3aJa4l Ha JOKa3aTeJbCTBO MAaTEMAaTUYECKUX OTHOILIEHUN U HaXOXJACHHE TeOMETPUUECKHUX
BEJIMYHH;
MIPUMEHATh MPOrPaAaMMHBIE CPEACTBA U 3IEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBbI MPU PELICHUU



CTEPEOMETPUYECKHUX 33/1a4;

MIPUMEHATDH MOJYyYEHHbIE 3HAHMS HA IPAKTUKE: CPAaBHUBATH, AHAJIM3UPOBATH U OLICHUBATh PeaJIbHbIC
CUTYyallu, NMPUMEHATh M3YyYCHHBIC TOHATHS, TEOPEMBI, CBOMCTBA B IPOLECCE MOUCKA PEIICHUS
MaTeMaTH4eCKu C(HOPMYITHPOBAHHONW TPOOJIEMBI, MOJIEIHPOBATh PEATbHBIE CUTYAIlMH Ha SI3BIKE
F€OMETPUHU, UCCIEN0BATh IIOCTPOCHHBIE MOJEIN C MCIIOJIb30BAHUEM I€OMETPUUYECKHUX IOHATUH U
TeopeM, ammapara aiareOpbl, pemarb NOPAaKTUYEeCKUE 3a/adyd, CBS3aHHBIE C HaXO0XKICHHEM
F€OMETPUUYECKHUX BEJINYUH;

UMETh MpPEJCTaBICHUA OO0 OCHOBHBIX JTamax pa3BUTUS TEOMETPUM KaK COCTaBHOM wYacTu
(dbyHI1aMeHTa pa3BUTHSI TEXHOJIOTHH.

Pabouyast nporpamma y4eOHoOro Kypca «BeposiTHOCTh H CTATUCTHKA).

ITosicHuTEIbHAA 3aNIMCKA.

VYuebHblil Kypc «BeposTHOCTb U CTaTUCTUKa» YIIIyOIEHHOTO YPOBHS SBISETCA NMPOJODKEHUEM U
pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca YriayOJIEHHOTO YPOBHS Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus. Y4ueOHbIN Kypc IpeqHa3HaueH sl OpMUPOBAaHUS y 00yUaIOLIMXCsl CTATUCTUYECKON
KYyJIbTYpbl M IOHUMaHMsI POJM TEOPUU BEPOSATHOCTEH KaK MaTEMaTHMYECKOr0 MHCTPYMEHTa s
U3YyUYEHUs CIIydalHbIX COOBITHI, BEJMYMH M TmpoueccoB. [Ipy m3yueHun Kypca oOoramarorcs
MPEJCTaBICHUS OOYYalOIMXCsSd O METOJaxX WCCICAOBAaHUS HW3MEHYMBOTO MHpA, pPa3BHBACTCS
MIOHMMaHHE 3HAYUMOCTH M OOIIHOCTH MAaTEeMAaTUYECKUX METOAOB IMO3HaHMS KaK HEOThEeMJIEMOMH
4acTHU COBPEMEHHOT'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.

Copneprkanune y4eOHOrO Kypca HalpaBJIeHO HA 3aKpelyIeHUe 3HaHUH, TOJYyYeHHBIX NPH U3yYEeHUU
Kypca Ha YpOBHE OCHOBHOTO 00ImIero oOpa3oBaHUs, M HAa Pa3BUTHE MPEICTABICHUNA O CIydailHBIX
BEIMYMHAX M B3aUMOCBS3SIX MEXKIY HUMM Ha BaXKHBIX IIPUMEPAX, CIOKEThI KOTOPHIX NOYEPIHYTHI
U3 OKpYXarolero Mupa. B pesynprare y oOydaronuxcsi JOHKHO ¢(HOPMUPOBATHCS MPEICTABICHUE
0 Haubosee ynoTpeOUTEIbHBIX U OOLIMX MaTEMATUYECKUX MOJEIISAX, UCIIONb3YEMbIX ISl OMUCAHUS
AHTPOIIOMETPUYECKUX U JeMOrpaHUuecKux BEJIMYMH, IOTPEIIHOCTEM B pa3jiMuHble poja
U3MEPEHUsX, MJIUTEIBHOCTH O0€30TKa3HOH paboThl TEXHMYECKHX YCTPOMCTB, XapaKTEpUCTHK
MacCOBBIX SIBJIEHUH U TNpoOIleccoB B oOmiecTBe. Y4eOHbIM Kypc sBiseTcs 0a30il [Uisi OCBOCHUS
BEPOSTHOCTHO-CTAaTUCTUYECKUX METO/I0B, HEOOXOAMMBIX CHEIHMaIMCTaM HE TOJbKO HMHKEHEPHbIX
CHEeIHATIbHOCTEH, HO TAaKKe COIMAIbHBIX W ICUXOJOTMYECKHUX, IIOCKOJIbKY COBPEMEHHbIE
OOIIIECTBEHHbIE HAYKH B 3HAUUTEIHHOM Mepe HCHOJb3YIOT almapaT aHajau3a OOJbIINX JaHHBIX.
LlenTpanpHyt0 4acTh yuyeOHOro Kypca 3aHMMaeT oOOCYKIEHHE 3aKoHa OOJbIIMX YHCET —
(byHIaMEHTaJIbHOTO 3aKOHA MPHPO/Ibl, UMEIOIIEr0 MaTEMAaTHYECKYI0 (hOpMaTU3aIHIo.

B cooTBercTBMM ¢ YyKa3aHHBIMH IEISIMH B CTPYKType ydeOHOro kypca «BeposTHOCTb U
CTaTUCTHKa» Ha YIIyOJIEHHOM YpOBHE BBIJECNIEHBl OCHOBHBIE COJIEpKATENbHbIE JIMHUU:
«Ciny4aiinple cOOBITHS U BEpOSITHOCTH» U «CiyyaiiHble BEIMUMHBI U 3aKOH OOJIBLINX YHCEI.

[ToMUMO OCHOBHBIX JIMHUI B y4eOHBIH KypC BKJIIOUEHBI JIEMEHTHI TEOpUU I'padOoB M TEOPUHU
MHO’KECTB, HEOOXOJUMbIE AJIs MOJIHOIIEHHOI'O OCBOEHHUSl MaTepuana JaHHOro y4eOHOro Kypca u
CMEXHBIX MaTEMAaTUYECKUX YUEOHBIX KYpCOB.

Conepxxanne JsmHUM «CryyaifHble COOBITHMSI W BEPOSTHOCTH» CIYXXUT OCHOBOM  Jist
(hopMHUpOBaHHS TIPEACTABICHUN O PAcTIPe/IEICHUN BEPOSTHOCTEH MEXKTY 3HAUCHUSMHU CITyYalHBIX
BEIMYMH. BakHyI0 4acTh B 3TOM COJAEP/KATEIBHOM JIMHUYU 3aHUMAET U3yYEHUE FEOMETPUUECKOTO U
OMHOMUAIBHOTO pacrpeaesieHuil ¥ 3HaKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOraMH — IOKa3aTeIbHbIM
1 HOPMAJIBHBIM paclpeleIcHUSIMH.

Tembl, CBSiI3aHHbIE C HENPEPHIBHBIMU CIIy4alHBIMM BEJIMYMHAMHM U  pacIpeeieHHUsIMH,
aKIEHTUPYIOT BHHMaHUE OOYYaIOUIMXCS HAa ONMCAHUM W M3YyYEHUH CIy4yallHBIX SIBICHUH C
MOMOUIbI0 HempephiBHBIX (QyHKIUI. OCHOBHOE BHUMaHHE YIAENAETCS I0Ka3aTeIbHOMY U
HOPMaJIbHOMY PacIpeIEICHUSIM.

B ydueOHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTENBHOE M3YUYEHHE CBSI3U MEXKAY CIy4alHBIMU
BEJIMYMHAMU U OMHCAHHE 3TOU CBSA3M C IMOMOIIBIO KO3 (HUIIMEHTa KOPPENSIUH U €0 BHIOOPOYHOTO
aHayiora. JTHU 3JIEMEHTHI CO/IEP KaHUsI Pa3BUBAIOT TeMy «J/luarpaMmebl paccerBaHUs», U3YYEHHYIO Ha
YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs, U BO MHOIOM OIMPAIOTCS HAa CBEJCHHUS W3 KypCOB
anreOpsl U TEOMETPHH.

Fmé onumH sneMeHT cojep:kKaHus, KOTOpBIM Mpeanaraercs Ha O3HAKOMUTEIBHOM YpPOBHE —



MOCIIEIOBATEIHHOCTh CIIYYalHBIX HE3aBHUCHMBIX COOBITHH, HACTYMAIOIIUX B CIUHUILY BPEMCHH.
O3HakOMJICHHE C paclpelelicHHEeM BEPOSTHOCTEH KOJIMYEeCTBA TaKUX COOBITHH  HOCHUT
Pa3BUBAIONIMN XapaKTep U SIBJISCTCS aKTyaJbHBIM JUIS OYAYIIUX aOMTYPUEHTOB, MOCTYIMAIONINX Ha
yueOHbIE CTICIIMAILHOCTH, CBSI3aHHBIE C OOIECTBEHHBIMUA HAYKaMH, TICUXOJIOTHEH U YIIPABICHUEM.

OOmiee 4KMCIO YacoB, PEKOMEHIOBAHHBIX ISl M3Y4YEHHUs ydeOHOro kypca «BeposTHOCTH U
CTaTUCTHKa» Ha yriybieHHoM ypoBHe — 68 uacoB: B 10 kiacce — 34 yaca (1 yac B Hezpenmo), B 11
kiacce — 34 vaca (1 4yac B HeZIeJI0)10

Conep:xanue o0yuenus B 10 kiacce.

I'pad, cBsa3ubIil Tpad, mytu B rpade: mukisl U 1enu. CteneHs (BaIGHTHOCTh) BepIIuHBL. [ 'padbl Ha
IIJIOCKOCTH. [lepeBbs.

CrydaiiHple SKCTIEPUMEHTHI (OMNBITHI) U CIyYalHBIC COOBITHS. DJIEMEHTAPHBIE COOBITHS (MCXOIbI).
BeposiTHOCTh ciyyaifHOTO COOBITHA. BaM30CcTh YacTOTBI W BEPOATHOCTH cOOBITHH. CiydaiiHble
OTIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Onepanuu  Hajg COOBITUSMHU: TEpPECeUeHUE, OOBECIUHEHUE, MPOTHBOIOJIOXHBIE COOBITHUS.
Huarpammsbl Ditnepa. Dopmya cia0KeHus BEPOSITHOCTEN.

VYciioBHas BEpPOATHOCTh. Y MHOKEHHE BEPOSTHOCTEN. JlepeBo citydaiiHOro s3kcnepumenta. opmyna
nosiHoi BepositHocTu. Dopmyna baiieca. HezaBucrumblie cOOBITHS.

bunapHblii ciydaliHbIl ONBIT (MCIBITaHKE), ycneX U Heynaya. HezaBucumble ucnbitanus. Cepus
HE3aBHCHUMBIX HCIIBITAaHUN A0 mepBoro ycmexa. [lepectanoBku u aktopuan. Yucno coyeTaHwid.
Tpeyronpauk [Tackans. @opmymna 6maoma HeroToHa.

Cepus He3aBUCUMBIX HcTibITaHUH beprymiu. CiydaiiHbIi BIOOD M3 KOHEYHOM COBOKYITHOCTH.
Canyuaitnas sennuunHa. Pactipenenenue BepostHocTell. luarpamma pacnpenenenus. Onepauuu Haj
Clly4allHbIMM BelWM4MHaMH. bunapHas ciydaiiHas BenuuuHa. [Ipumepsl pacnpeneneHuid, B TOM
YlCJIe TEOMETPUYECKOE U OMHOMHUAIBHOE.

Coaep:xanue o0yuenusi B 11 knacce.
CoBMecTHOE pacrpeenieHue IByX Clly4ailHbIX Be1nurH. He3aBucrumeble ciydaiiHble BEIMYMHBI.
MaremaTHueckoe OXHIaHHWE CiydyallHOW BenuuuHbl (pacrpenenenus). [Ipumepsl npuMeHeHuUs
MaTeMaTUYeCcKoro OXujaHus (CTpaxoBaHUe, JoTepes). MareMaTuueckoe OXXKHIaHHe OWHAPHOM
CIIy4alHOM  BeJIMYMHBL. ~ MaremMaTH4ecKoe  OKMJAHUE  CYMMBI  CIyYalHBIX  BEJIMYMH.
MatemaTuueckoe 0KH/1aHie TEOMETPUYECKOTr0 U OMHOMUAILHOTO paclpeesieHu .
Jucnepcusi W CTaHIApTHOE OTKJIIOHEHWE CIy4ailHOW BenuuuHbl (pacupeneneHust). Jucmepcus
OMHapHOM ciydaiiHOM BenmuunHbl. MaTemaTuueckoe 0XKuJaHue MPOU3BEACHUS U AUCHIEPCUS] CYMMBI
HE3aBHCHUMBIX CIy4ailHbIX BeJW4yuH. Jlucnepcuss M CcTaHIapTHOE OTKIOHEHHE OMHOMHAIbHOIO
pacnpeznenenus. Jlucnepcust U CTaHAAPTHOE OTKJIIOHEHUE T€OMETPUUECKOT0 PACTIPENETIECHUS.
HepaBenctBo UYebOniméBa. Teopema YeOwiméBa. Teopema bepHyman. 3akoH OOJBIIUX YHCEI.
Bei0opounsiii MeTon uccnenoBanuil. Beibopounslie xapakTepucTuku. OlieHUBaHHE BEPOSTHOCTU
cOOBITHS 1O BBIOOPOYHBIM JaHHBIM. [IpoBepka MpocTEHIIMX THIOTE3 € MOMOIIBI0 H3YYEHHBIX
pacrpeneIIeHUN.
HenpepsiBHble  cnydaiinble  BenmuuuHbl. [Ipumeppl. DyHKIMSA IUIOTHOCTH  BEPOSITHOCTH
pacnpeneneHus. PaBHOMEpHOE paclpeneneHue M €ro CBOWCTBA. 3ajaud, NPUBOLAIINE K
[IOKA3aTEIbHOMY pAaCHpENENICHUI0. 3aJadyd, NPUBOIAINIME K HOPMAIBHOMY paCIpEesICHUIO.
@DyHKIUSA IUIOTHOCTH BEPOATHOCTH TIOKA3aTENbHOTO pacrpeneneHus, (QyHKIUS IIOTHOCTH
BEPOATHOCTH HOpPMaJbHOrO pacrpenenaeHus. OYHKIUS IJIOTHOCTH W CBOWCTBA HOPMAaJIbHOTO
pacnpeneseHusl.
[locnenoBaTenbHOCTh  OJAMHOYHBIX ~ HE3aBUCUMBIX  COOBITMM.  3ajgauu, NpUBOJAIIME K
pacnpenenennro [lyaccona.
KoBapuanus nByx cinydaiiHpix BenuuuH. Kosdduuuent nuneitHol koppensuuu. CoBMECTHbIE
HaOMIOACHUsT JBYX BeIMYMH. BbIOOpouHbIl ko3 duiment xkoppemsauuu. Paznuume wmexay
JIMHEWHOM CBS3bI0 M IPUYMHHO-CIIEICTBEHHON CBA3bI0. JIMHENHAs perpeccusi, METOJ HauMEHBbIINX
KBaJIpaToB.

Ilpeomemmnvie pezyromamovl no omoenbHLIM memam yuebHo20 Kypca «Bepoamunocmv u
cmamucmukay». K konyy 10 knacca odyuarowuiica nayuumcs:



CBOOOJHO ONEpHUpOBATH MOHATHAMMU: rpad, MIOCKUN Tpad, CBA3HBIM rpad, myTh B rpade, 1emnsb,
LUKJI, IEPEBO, CTETIEHb BEPIIMHBI, IEPEBO CIIYYatHOTO HKCIIEPUMEHTA;
CBOOOJTHO OMEPUPOBATH TMOHATHUSAMH: CIyYalHBIH SKCHEPUMEHT (OMBIT), CIy4ailHOE COOBITHE,
JJIEMEHTapHOE CiydailHOe COOBbITHE (DJIEMEHTApPHBI WMCXOJ) CIY4aliHOTO OIbITa, HaXOIUTh
BEPOSTHOCTH COOBITHH B OIBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMU;
HaxXOIUTh U (OPMYIHUPOBATH COOBITHS: MepeceueHne, 00beUHEHNE TaHHBIX COOBITHII, COOBITHE,
MPOTHBOIOJIOXKHOE JaHHOMY, HCIIOJNB30BaTh JUArpamMMbl OJiifiepa, KOOPAUHATHYIO MPSIMYIO IS
pelIeHus 3a/1a4, MoJIb30BaThcs POPMYIION CIOKEHUS BEPOATHOCTEN ISl BEPOSITHOCTEH ABYX M TpeX
CIIy9aliHbIX COOBITHIA;
ONEpUPOBATh MOHSTHUSIMU: YCJIOBHAs BEPOSATHOCTb, YMHOJKEHHE BEPOATHOCTEH, HE3aBHUCHMBbIE
COOBITHS, JIEPEBO CIYyYalHOTO OSKCIIEPHUMEHTA, HAXOAWUTh BEPOSTHOCTH COOBITUH C IOMOUIBIO
MpaBWJIa YMHOXKEHUS, JIepeBa CIy4allHOTO OIbITa, HUCIOJIb30BaTh (HOPMYIly MOJHON BEPOSTHOCTH,
dopmyny Baifeca mpu pemeHnn 3agad, ONpeAesATh HE3aBUCHMOCTH COOBITHH 1O (opmyse U 1o
OpraHM3aliy CIy4ailHOro SKCIIEPUMEHTA;
MPUMEHSATh W3Yy4eHHBbIE KOMOHMHATOpHBIC (DOPMYINBI AJISi TEPEUUCICHHUS SJIEMEHTOB MHOXKECTB,
AJIEMEHTAPHBIX COOBITUI CITy4alfHOTO OMbITA, PEUICHUs 3a/1a4 10 TEOPUHU BEPOSTHOCTEH;
CcBOOOHO OMEPHUPOBATh MOHATUSIMH: OMHAPHBIN CIIy4aliHbIN OMBIT (MCIBITAHKE), YCIIEX U Heyaua,
HE3aBHCHUMBIC HCIBITAHUS, CEpPUS HUCHBITAHUMN, HAXOIUTh BEPOATHOCTH COOBITHIl: B cepuu
WCTIBITAHUK 10 TIEPBOTO yCIeXa, B CEPUH HCIBITAaHWH bepHyIM, B ONBITE, CBSI3aHHOM CO
CIIy4aiiHbIM BBIOOPOM U3 KOHEYHOW COBOKYITHOCTH;
CBOOOJHO ONEpUPOBATh NOHATHAMH: CIIydailHas BEJIMYMHA, pPACHpEesieHHe BEPOSTHOCTEH,
auarpamMma pacrpeneneHusi, OMHapHas ciay4yaiiHas BeTWYMHA, F€OMETPHUYECKOoe, OMHOMHAIBLHOE
pacripesienieHue.

Ilpeomemmnvie pezynromamevl no omoenvHvIM memam yuedHo20 Kypca «Bepoamunocmv u
cmamucmuka». K konyy 11 knacca odyyarowuiica nayuumcs:
OTIEpUPOBAThH MOHATUSMHU: COBMECTHOE pAcCHpe/esieHHue IBYX CIy4allHbIX BEJIUYUH, UCIOIH30BATh
TaOJIUIy COBMECTHOTO PACIIPECIICHUS IBYX CIYYalHBIX BEIMYMH JJIsl BBIIEICHUS pacIpeIeieHUs
Ka)KJI0W BEJTMYUHBI, ONIPEEIICHUS He3aBUCUMOCTH CITy4ailHbIX BEJIUYUH;
CBOOO/IHO ~ ONEpPHUPOBATH IMOHATHEM MAaTEMAaTHUYECKOTO  OXUAAHHS  CIYYaiHOW  BEIWYHHBI
(pactipenenenusi), MPUMEHSATh CBOWCTBA MaTEMaTHYECKOTO OXWIAHHUS TPHU pPEIIeHUU 3ajad,
BBIUUCIIATH MATEMAaTHYECKOE OXKHUTaHuEe OMHOMHAIILHOTO M TEOMETPUIECKOTO paclpeieeHUH;
CBOOO/IHO OMEPUPOBATH MOHATUSAMU: JUCTIEPCHS, CTAHAAPTHOE OTKIOHEHUE CIyYaifHOW BETUYHHBI,
MPUMEHSTh CBOWCTBA JUCTIIEPCHH CIIyYailHOW BENWYMHBI (pacrpeiesieHus) MpH PeleHuH 3aiad,
BBIUMCIIATh JUCIIEPCUI0 U CTAaHAAPTHOE OTKIOHEHHWE T€OMETPUYECKOr0 ¢ OHMHOMHAIBLHOTO
pacrpeneieHuii;
BBIYUCIIATH BBIOOPOYHBIE XAapAaKTEPUCTHKH MO JaHHOW BBHIOOPKE W OIEHMBATh XapaKTEPUCTUKU
TeHEPaJIbHON COBOKYITHOCTH JAHHBIX MO BEIOOPOYHBIM XapakTepucTukaMm. OIeHHBATh BEPOSTHOCTH
COOBITUI W TIPOBEPATh MPOCTEHINNE CTATHCTUYECKUE TUIOTE3bl, MOJB3YACh HW3YYCHHBIMU
pacnpeeneHusIMH.

B denepanbHbIX U perHOHANBHBIX MPOIEIypax OLEHKH KauyecTBa 00pa30BaHUs UCIIONb3yeTCs
nepeveHs (KoaudukaTop) pacupeneneHHbIX 0 KJIaccaM IPOBEPSIEMBIX TPEOOBaHUH K pe3yIbTaTam
OCBOCHHS OCHOBHOM 00pa3zoBaTeIbHOM MPOrpamMMbl CPEAHEro OOLIero oOpa3oBaHUs U HIIEMEHTOB
COZIep KaHUsI TI0 MaTeMaTHKe.

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBatenbHON porpamMmsl (10 kiacc)

Kon [IpoBepsieMbie TpeIMETHBIE PE3YIIBTATHI OCBOCHHUSI OCHOBHOM 00pa30BaTeNbHOM
MIPOBEPSIEMOTO MPOTPaMMBI CpETHEr0 001IIeT0 00pa30BaHUS
pe3yabTara
1 Yucna v BEIYUCIICHUS

OnepupoBaTb  NOHATUSAMHM:  PALMOHAIBHOE W JIEHCTBUTENBHOE  YMCIIO,

1.1
OOBIKHOBEHHAS M JACCSITUYHAS IPOOb, TPOIICHTHI




BrimonsaTe apupmMeTHyecKkre onepanuu ¢ paioHAIbHBIMU U JEHCTBUTEIEHBIMU

12
YUCIIAMH
13 BbimonHaTe npubnnKeHHbIE BBIYMCICHUS, HCIONb3Yys IpaBUJa OKPYTJICHHUS,
' JIeNIaTh MPUKUAKY U OLICHKY pe3ysIbTaTa BHIYMCICHUN
OnepupoBaTh MOHATUSMU: CTEIEHb C LEIbIM MOKa3aTelleM, CTaHaapTHas Gopma
14 3aMyCu JMCTBUTENFHOTO YMCIIA, KOPEHb HATYpPaJIbHOW CTEIEHH; UCIOJIb30BaTh
' NONXOMANIYl0  (QopMy 3amucH  JACUCTBUTEIBHBIX YHMCENT Ui  pelICHUS
NPaKTUYECKHX 33/1a4 U TPEACTABICHUS TaHHBIX
OnepupoBaTh MOHATHUAMU: CHHYC, KOCUHYC M TaHTEHC IPOMU3BOJILHOTO YIJa;
15 HCIIOJIb30BaTh 3a1KuCh MIPOU3BOJIBHOTO yriia yepes oOpaTHbIe
TPUTOHOMETpHUECKHe (QYHKIUU
2 VYpaBHEHUS U HEpAaBEHCTBA
OnepupoBaTb HOHATUSAMM: TOXAECTBO, YpPaBHEHUE, HEPAaBEHCTBO, LEJOE,
2.1 palroHaIbHOE, UppaloHaIEHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPHUYECKOE YPAaBHEHUE
99 Brimonusate npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUN M pelaTh
' TPUTOHOMETPHUUECKHUE YPABHEHUS
BreimonHsaTe mpeoOpazoBaHusi IENbIX, PAlMOHANIBHBIX M HPPALMOHAIBHBIX
2.3 BBIDQKEHUII W  pemarb OCHOBHBIE THIIBI  IIENBIX, PALUOHAIBHBIX U
UPPALMOHATILHBIX YPAaBHEHUI U HEPABEHCTB
24 [IpuMeHsTh ypaBHEHHS U HEPABEHCTBA JUISl PEIICHUS MaTEMaTHUECKUX 3a/1a4 U
' 3a]a4 U3 pa3IUYHbIX 00JacTel HAyKH U peaIbHOM JKU3HH
MonenupoBaTh peallbHbIe CUTYAIMH Ha SI3BIKE alTeOphl, COCTABIATh BHIPAKCHHUS,
2.5 yYpaBHEHHsI, HEPaBEHCTBA 110 YCJIOBUIO 3aJadd, HCCIENOBATh IOCTPOCHHBIE
MO/JIEJIU C UCHOJIb30BaHKEM alllapara ajareopsl
3 OyHKIHMH U TpaPuKu
OnepupoBaTh MOHATHAMM: (PYHKIHS, CHOCOObI 3akaHus (YHKIUH, 00JIaCTh
3.1 OTIpeNieIeHUs] ¥ MHOKECTBO 3HaueHWil (yHKIuM, rpapuk (QyHKIUH, B3aUMHO
oOpaTHble PYHKIINH
39 OmnepupoBaTh MOHATUSMH: YETHOCTh M HEYETHOCTh (YHKIIUH, HYIH (DYHKIIHH,
' IPOMEXYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonws3oBatek rpaduku GyHKIUHA TSI peIIeHUs] ypaBHEHUN
34 Crpoutb U uuTaTh TpaQuKN JTUHEHHOW (YHKLIMHU, KBaJPATUYHON (DyHKIMH,
' CTETeHHON (PYHKIIMU C LEJIBIM MTOKa3aTeIeM
Ucnone3oBate rpaduku (QyHKUMH A8 UCCIEAOBAHUS  IPOLECCOB H
35 3aBHCUMOCTEH TIPU pEeIIeHUH 3a7ad U3 JPYTuX y4eOHBIX MPEIMETOB M PeaTbHOM
KHU3HH, BBIpAXXaTh GOPMYJIaMU 3aBUCUMOCTH MEX]y BETMUYMHAMU
4 Hauana maremaTiueckoro aHaamnsa
41 OnepupoBaTh  TOHATHAMH:  TOCIEAOBATEIBHOCTh,  apudmMeTHyeckas U

TCOMETPHUYICCKAs MMPOTrpeCCuu




OnepupoBaTb  MOHATHAMHU:  OECKOHEYHO  yObIBarolas  TeoMeTpHuecKas

4.2 . .
nporpeccusi, cyMmma 6€CKOHEYHO yOBbIBAIOIICH T€OMETPHIECKON POTPECCHH
43 3amaBaTh MOCAEAOBATEIIBHOCTH PA3IMYHBIMU CIIOCOOAMH
44 Hcrnonb30BaTh CBOWCTBA IMOCIEAOBATEILHOCTENH M MPOTPECCUM ISl pelICHUs
' peaNbHBIX 3aJ1a4 MPHUKJIAIHOTO XapaKTepa
5 MHokecTBa U JIOTHKA
5.1 OrniepupoBaTh MOHATUSIMHU: MHOKECTBO, OTIEPALIMH HAJT MHOXKECTBAMHU
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Jjsi OMHCAHUsS PeabHbIX
5.2 MIPOIIECCOB U SBJICHHH, IPU PEIICHUH 3324 U3 IPYTUX yU4eOHBIX IPEIMETOB
5.3 OrniepupoBaTh MOHATUSIMU: ONPECICHHE, TEOPEMA, CIEICTBHUE, TOKA3aTEIbCTBO
6 Teopus BEpOATHOCTEH M CTAaTUCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOIHIIBI U JHArPAMMBI
6.2 OrnepupoBaTh MOHATHAMU: CpelHEee apu(pMeTHUecKoe, MeauaHa, HauOoJbIIee,
HaMMEHbIIIEE 3HAYCHHE, pa3MaX MacCHUBa YHCIOBBIX JaHHBIX
OnepupoBaTh MOHITUSMH: CIYYalHBI OKCIEPUMEHT (OMBIT) M ClydaiHOe
coOBITHE, AJIEMEHTApHOE COOBITHE (IJIEMEHTApHbI HCXOM) CIY4allHOIO OIbITA;
6.3 HAaXOJUTh BEPOSITHOCTH B OMNBITaX C PAaBHOBO3MOXHBIMU  CIIy4alHBIMH
COOBITUSIMM, HAXOJUTh M CPAaBHHBATh BEPOATHOCTU COOBITUH B M3YyYEHHBIX
CIIy4aifHBIX SKCTIEPUMEHTAX
Haxomute 1 dopMynupoBaTh COOBITHS: MEpecedeHHe U OObEeIWHEHUE JTaHHBIX
6.4 COOBITUH, COOBITHE, TPOTHUBOMOJIOXHOE JaHHOMY COOBITHIO; TIOJIb30BAThHCS
' quarpamMmamu Jinepa u (GOpMyNol CIOXKEHUS BEPOSTHOCTEH NpHU pelIeHUH
3a71a4
OniepupoBaTh MOHSATHUSMU: YCIOBHAs BEPOSITHOCTh, HE3aBUCHUMBIE COOBITHS,
6.5 HaXOJIUTh BEPOSITHOCTU C MOMOIIBIO MPaBHJIa YMHOXKEHHUS, C TTOMOIIBIO JIepeBa
CIIy4allHOTO OIbITa
6.6 [IpumMeHaTh KOMOMHATOPHOE TTPABUIIO YMHOXKEHUS TIPU PEIICHUN 33]1a4
OnepupoBaTb MNOHATUSMH: MCHBITAHWE, HE3aBUCHUMBIE WCHBITAHUS, CEpUs
6.7 UCIBITAHUHN, yCHeX W HeyJaua; HaXOAUTh BEPOSTHOCTH COOBITHI B CcepHH
' HE3aBUCHUMBIX HCIIBITAHUH JI0 TIEPBOTO yCIeXa, HAXOAUTh BEPOSTHOCTH COOBITUI
B CE€pPUU UCHBITaHUN bepHyum
6.8 OrniepupoBaTh MOHIATHAMU: CITy4aiiHasi BETUINHA, pACIIPEICIICHHE BEPOSTHOCTEH,
' JIrarpaMMa pacnpenesieHus
7 I'eomerpust
7.1 OrnepupoBaTh NOHATHIMU: TOUYKA, IPsIMasi, INIOCKOCTh
79 [IpuMeHATh aKCMOMBI CTEPEOMETPUU M CIEACTBUS W3 HHUX TPH PEHICHUH
' F€OMETPUUYECKHX 3a/1a4
7.3 OrnepupoBaTh MOHATUAMU: MAPALICIBHOCTh U MEPIEHIUKYISIPHOCTD MPSIMBIX U




IUTOCKOCTEN

74

KrnaccuduuupoBars B3aMMHOE paclONIOKEHHWE TMPSAMBIX W IUIOCKOCTEH B
IIPOCTPAHCTBE

7.5

OnepupoBaTh HOHSATHSAMMU: JBYTPAHHBIA YTroJI, TPaHU JIBYIPAHHOTO yria, pedpo
JBYTPAaHHOI'O YyIJla, JIMHEHHBIM Yrojg JABYTPAaHHOIO yrja, TrpajycHas Mmepa
JBYTPaHHOIO yria

7.6

OnepupoBaTb  MOHSATHSIMHU: MHOTOTPAHHUK, BBINYKJIBIM U HEBBITYKJIbII
MHOTOI'PAaHHUK, JIEMEHTHl MHOTOIPAHHUKA, TPABUIBLHBIM MHOTOTPAHHUK

7.7

Pacrio3HaBate  OCHOBHBIE BHJBI MHOTOTPAaHHMKOB  (MMpamMupa, MpU3Ma,
IPSIMOYTOJIBHBIN MapajieNenunen, Kyo)

7.8

KnaccugunupoBarb MHOTOrpaHHUKY, BBIOMpasi OCHOBaHMA Ul KilacCU(UKaLUU
(BBIIYKJIbIE M HEBBIYKJIbIE MHOTOTPAHHUKHM, INPABUWIbHbIE MHOIOTPAaHHHKH,
IpsIMbIE€ M HAKJIIOHHBIE IPU3MBI, TApaJUIEICITUIIE IbI)

7.9

OHGpHpOBaTB MOHATUAMU: CCKYIIas IJIIOCKOCTh, CCUCHUC MHOI'OTPAaHHUKOB

7.10

OOBSICHATh TPUHLUIBI MTOCTPOCHUSI CEYEHUNW MHOTOTPAHHUKOB, HCHOJIB3Ys
METO/I CJIEOB

7.11

Crpouth cedyeHHss MHOTOI'PAaHHUKOB METOJOM CJE/IOB, BBIIOJIHSATH (BBIHOCHBIE)
IUTOCKHE YEePTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEPXY, COOKY,
CHU3Y

7.12

Pematsn 3a/ladyd Ha HAXO0XXACHHUC TI'COMCTPHUUCCKHUX BCIHMYHH IIO o6pa3uaM nin
JIropurMaM, MHNpUMCHAA HW3BCCTHBIC AHAJTUTHUYCCKUC MCETOJAbI IIpU PCHICHUHA
CTAHAAPTHBIX MAaTCMATUYCCKUX 3a/la4 Ha BBIYUCIICHUC paCCTOSIHI/Iﬁ MCKAY ABYMA
TOYKaMHd, OT TOYKH 10O HpHMOfI, OT TOYKH 10 IIUIOCKOCTH, MCEKAY
CKPCHINBAOIIHUMUCS IMTPAMBIMU

7.13

Pematps 3amaun Ha HaXOXAEHHME TEOMETPUUYECKHX BEIMYMH MO oOpasuam Wi
aNropuTMaM, IPUMEHSS H3BECTHBIC AHAJIMTHUYECKHE METOABI IIPU PELIECHUU
CTaHJApPTHBIX MAaTEMaTUYECKHX 3aJad Ha BBIYMCICHUE YIJOB  MEXKIY
CKPELIUBAIOIIMMUCSA MPAMBIMH, MEXAY IMpPsAMOH U IJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMU, IByTPAHHBIX yTJIOB

7.14

Beruucnsate 00beMbl M IUIONIAIA TOBEPXHOCTEH MHOTOTPAHHHUKOB (MpH3Ma,
nupaMuja) ¢ TMpuMeHeHueM (opMys, BBIYUCISATH COOTHOIICHHUS MEXIY
TJIOMIAIMU TTIOBEPXHOCTEN, 00beMaMu MOJOOHBIX MHOTOTPAaHHHUKOB

7.15

OHepI/IPOBaTI) IIOHATUAMU. CUMMETPUA B IPOCTPAHCTBE, HECHTP, OCh U IIJIOCKOCTH
CUMMCTPUHU, HEHTP, OCb U MIIOCKOCTh CUMMCTPHHU (I)I/Il"prI

7.16

W3Bnekarb, MnpeoOpa3oBbIBaTh W HUHTEPIPETUPOBATH  MHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (pUrypax, MpeAcTaBICHHYIO Ha YepTexax U
pPHUCYHKaX

7.17

[TpumeHsTh reoMeTpudeckue (HakThl JUId PEIICHUS CTEPEOMETPHUECKUX 3ajad,
IIPEIIOJIaraoliuX HECKOJIbKO IIAroB PpEUIEHMs, €CIM YCJIOBHS INPUMEHEHHUS
3aJlaHbl B IBHOU (opMme

7.18

IIpumeHsaTh  IpOCTEHMIIKME  NpPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPYU PELICHUU CTEPEOMETPUYECKUX 3a1a4




[IpuBOAUTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B IIPUPOJE U JKU3HU,

7.19
pacrio3HaBaTh MPOSBJICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE
[IpuMeHATh TOJSydEHHbIE 3HAHUS Ha IPAKTUKE: AHAIM3MPOBATH pealIbHbIE
CUTyallUd M IPHUMEHATh H3Y4YEHHBbIE IMOHATHS B IPOLIECCE IMOUCKA PEIICHHS
MaTeMaTHYeCKu CGHOPMYIMPOBAHHOW MPOOJIEMBI, MOJECIUPOBATH peabHbIC
7.20 CUTyallUh Ha s3bIKE TIE€OMETPHUM, HCCIEA0BaTh IOCTPOCHHBIE MOJEIU C
UCTIOJIb30BAHUEM T'EOMETPUYECKUX TOHSATHH M TeopeM, ammapaTra ajireOpsl,
pelath MPAaKTUYECKHUE 3aJlaud, CBA3aHHBIE C HAXOXKACHUEM TIEOMETPUYECKHUX
BEJINYNH
ITpoBepsiembie anemenThI coaeprxkanns (10 kmacc)
Kon IIpoBepsieMBlii 2JIEMEHT COACPKAHUS
1 Yucna v BBIYUCIICHHS
Panmonansueie yrcna. OOBIKHOBEHHBIE U JECATUYHBIE JPOOU, IPOLIEHTHI, OECKOHEUHBIE
11 nepuoguyeckue Apoou. Apudmernueckue oOIepanud ¢ palloHAJbHBIMU YHCIIAMHU,
' npeoOpa3oBaHus YUCIOBBIX BbIpaxeHUH. IlpuMeHeHue npoOeil W NPOLEHTOB JUIsS
peleHHs MPUKIIAJAHBIX 33/1a4 U3 Pa3IMYHbIX OTpaciel 3HaHUH U peanbHOM KU3HU
JeiicTBuTenbHble yncna. PanyoHanbHble U MppalMOHANIbHbBIE YKCiIa. ApUpMEeTHIECKue
1.2 olepanuu ¢ JCHCTBUTEIbHBIMH 4YHCIaMu. [IpuOnmKeHHbIE BBIYUCICHHS, IpaBUiIa
OKpYIJICHUs, IPUKUKA U OLEHKA pe3yJbTaTa BEIYUCIICHUH
Crenenb ¢ nenbiM nokaszareneM. CtanaapTHas Gopma 3anucu AeHCTBUTEIBHOIO YHCTIA.
13 Hcnonb3oBanue noaxonsmied (GpopMbl 3amMcH JI€HCTBUTENBHBIX YHMCEN ISl peIeHHs
NPaKTUYECKHX 3a/1a4 U TIPEICTABICHUS TaHHBIX
14 Apudmerndeckuil KOpeHb HaTypalbHOW creneHH. JleificTBus ¢ apudMeTHuecKUMU
' KOpPHSIMU HaTypaJIbHOW CTETIeHU
15 CuHyc, KOCHHYC M TaHT'€HC YMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHT'€HC
' YUCIIOBOT'O ApTyYMEHTA
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxaecTBa U TOXKJAECTBEHHBIE MPEOOPA3OBAHUS
99 [IpeobpazoBaHne TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHbBIE TPUTOHOMETPUYECKHE
' bopmybl
53 VYpaBHeHHE, KOpeHb ypaBHEHHs. HepaBeHCTBO, peleHHe HepaBeHCTBA. MeTon
' VHTEPBAJIOB
2.4 Pemrenue nienbix u ApoOHO-pAIMOHATBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemenne nppanoHaabHbBIX YPaBHEHUN 1 HEPABEHCTB
2.6 Pemennie TpuroHoMeTpUYECKUX YpaBHEHHIM
97 [Ipumenenne ypaBHEeHH 1 HEPABEHCTB K PEIICHUI0 MaTeMaTUYECKHX 3a7a4 U 3a]a4 U3

Ppa3InYHbIX oOacreit HAayKHU U pCaJIBHOﬁ JKHN3HH




OyHKIHH U TpaPuKu

Oyukuus, cnocoObl 3amanus ¢yskiuu. I'paduk ¢ynkumu. Bzanmuo oOpaTHBIE

3.1
byHKIUN
32 OOnacte ompeneneHHss W MHOXKECTBO 3HaueHWd ¢ynkuun. Hymm  QyHxomm.
' [TpomexyTKH 3HaKOIOCTOSHCTBA. YeTHbIE U HEUETHbIE (PYHKIIUU
33 Crenennas GyHKIHMS C HATYpaJbHBIM H LIEJbIM MoKa3aTeneM. Ee cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpaduK KOPHS N-0i CTETICHU
3.4 TpuroHomerpuyeckas OKpPYXKHOCTb, OIpPEIEIEHUE TPUTOHOMETPUYECKHX (DYyHKIMIT
' YHCIJIOBOI'O apryMeHTa
4 Hauana maremaTndeckoro anaumsa
41 [TocnenoBarenbHOCTH,  CHOCOOBI  3a7aHUsl  MOCHEeNOBaTeNbHOCTEH.  MOHOTOHHBIE
' [0CJIEI0BATENbHOCTH
Apudmernueckass W reoMeTpuyeckas mporpeccud. beckoHewHo —yObIBaromas
49 reomerpuueckass nporpeccusi. Cymma OECKOHEYHO YOBbIBAIOIIEH TI'€OMETPHUYECKON
' nporpeccun. @dopmyina CIOXKHBIX HPOLEHTOB. lcnosb3oBaHMe NPOrpeccuy Ui
pEILIEHNUs PEATbHBIX 3a7a4 IPUKIAJHOIO XapakTepa
5 MHoxecTBa U JIOTHKa
MHOXecTBO, onepannu HaJl MHOKecTBaMHu. J(uarpammel Diinepa - Benna. [Ipumenenne
5.1 TEOPETUKO-MHOKECTBEHHOI0 arnapara il OIMCaHus PEAIbHBIX IIPOLIECCOB U SIBJICHUM,
IPU PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX IPeAMETOB
5.2 Ornpenenenne, TeopeMa, CIeICTBUE, I0KA3aTEIHCTBO
6 Teopust BEpOSTHOCTEH M CTATUCTHKA
[TpencraBiaeHne TaHHBIX C MOMOIIBIO TabauI U auarpamm. CpenHee apudmernueckoe,
6.1 MearaHa, HauOoJiblliee U HauMEHbIlIee 3HAUEHHUS, pa3Max, JTUCHEpCHUs U CTaHAapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
CrnyyvaiiHbple SKCIIEPUMEHTHI (OIBITBI) U CiIydaiiHble cOOBITHSA. DJIeMEHTapHbIE COOBITUS
6.2 (ucxompr). BeposiTHOCTH ciydailHOTO COOBITHS. BIM30CTH 4YacTOTBI W BEPOSITHOCTH
' coObiTuil. Cny4aifHble ONBITBI C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU COOBITHUSIMHU.
BeposiTHOCTH COOBITH B OIBITaX C pABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
6.3 Orneparuy HaJ| COOBITHSIMU: TIEpECEUCHHE, 00hETMHEHHUE, IPOTUBOMOJIOKHBIC COOBITHS.
' Juarpammsl Diinepa. @opmyra cI0KeHUs BEPOATHOCTEN
6.4 VYcnoBHass  BEpPOATHOCTb.  YMHOXKEHHME  BEpOsSTHOCTEH.  JlepeBo  Cily4aiiHOro
' skcniepuMenTa. @opmysia mosHoN BeposTHOCTU. He3aBrcruMble COOBITHS
6.5 KombunatopHoe mnpaBuio ymHOxeHHsA. IlepecraHoBkn u  dakropuan. Ywuciao
' coueranuil. Tpeyronpuuk Ilackans. @opmyna 6unoma HerotoHa
bunapublif ciny4aliHblii ONBIT (MCOBITAHHME), YycHeX W Heydada. HesaBucuMble
6.6 ucnbiTanus. Cepust HE3aBUCUMBIX MCHBITAaHMM 10 mnepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCIIBITaHUN bepHysm
6.7 Cnyualinas BenuuuHa. Pacnpenenenue BeposATHOCTeH. Jlmarpamma pacnpeneseHus.




[Tpumeps! pactipeneneHuil, B TOM YUCIie TeOMETPUYECKOe U OMHOMHUAILHOE

I'eomerpus

7.1

OCHOBHBIE MOHATUS CTEepeOMETpUM. Touka, MpsAMas, IJIOCKOCTb, HPOCTPAHCTBO.
[TonsiTne 00 aKCHOMAaTUYECKOM MOCTPOCHUU CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPUH U
CJIEZICTBUS U3 HUX

7.2

B3auMHOe pacrioniokeHue MpsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, 1apalIEIbHbIC
U cKpeluBaromuecss npsMble. [lapauienbHOCTh HOPAMBIX W IUIOCKOCTEH B
IIPOCTPAHCTBE: MApajuleJIbHbIE IpPsIMblE B IPOCTPAHCTBE, MapaIEIbHOCTh TPEX
OpSAMBIX, MAapaJUIEIbHOCTh MPSAMOW U IUIOCKOCTH. YIUIBI € COHAlpaBICHHBIMU
CTOPOHAMHU, Yrojl MEXIy IHpsIMBIMU B IpocTpaHcTBe. IlapamienbHOCTh IIOCKOCTEM:
napajjelibHble IUIOCKOCTH, CBOWCTBA HapajjieNbHbIX IUIockocTe. [Ipocteiimue
OPOCTPAaHCTBEHHBIE (UIYyphl Ha IUIOCKOCTH: TETpadAp, KyO, Napaiienenure],
IIOCTPOCHUE CEUCHUN

7.3

[lepieHAUKYIAPHOCTh TPSAMONM U IUIOCKOCTH: MEPIEHIUKYISpPHBIE TMpsSMbIE B
MMPOCTPAHCTBE, MPAMBIC MAPAJUICIBHBIC W MNEPICHAUKYIAPHBIC K INIOCKOCTH, IMPU3HAK
NEPIEeHIUKYIIPHOCTH MPSIMON U IUIOCKOCTH, T€OpeMa O MPSIMOU MepHeHIUKYISIPHOM
MJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXKIY MPSMON U INIOCKOCTBIO, IBYTPAHHBIN
yroJi, TUHEWHBIN Yroj AByrpaHHOro yria. [leprneHauKkynsp U HaKJIOHHBIC: PAaCCTOSHUE
OT TOYKHU JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSIMOM /10 TUIOCKOCTH, MPOEKIUs (PUTYpHI Ha
IJIOCKOCTh. [leprneHauKynsapHOCTh MIIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTU JIBYX
mrockocreil. Teopema 0 Tpex neprneHIuKyIspax
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IlonsiTHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTBI MHOIOTPAaHHUKA, BBIIYKJIbIE U
HEBBIIIYKJIbIE MHOIOTPAaHHUKH, pa3BepTKa MHOrorpaHHuka. Ilpusma: n-yrosnpHas
npu3Ma, TPAaHU U OCHOBAHUS TPU3MBI, IPSIMasi ¥ HAKIIOHHAS TIPU3MBI, OOKOBAsI M MOJIHAS
MIOBEPXHOCTh MNpu3Mbl. [lapamutenenunen, NpsAMOYrOJbHBIM MapajUICNICNIAIE] U €T0
cBoiictBa. [lupamuia: n-yroiapHas nupamuaa, rpaHd ¥ OCHOBAHUE MHPaMUAbI, OOKOBast
Y TI0JIHAsl TIOBEPXHOCTh NMUPAMHU[BI, NIPABWIbHAS U yCEUEHHas MUpaMuia. DJIEMEHTBI
npu3Mbl W nupamuzbl. lIpaBuiibHBIE MHOTOIpDAaHHHMKHW: TIOHATHE IIPaBUIIBHOTO
MHOIOI'PDAHHMKA, [PaBWIbHAs IIpu3Ma U I[paBWIbHAs NHUpPaMHUIA, [PAaBUIbHAS
TpeyrojbHasl MUpaMuAa U MpaBUIbHBIA TeTpasap, KyO. [IpeacraBnenue o mpaBUIbHBIX
MHOTOTpaHHHUKaX: OKTa’yp, 10oAeKadip U ukocadn CeueHus Npu3Mbl U MUPaMUIbI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBE: CUMMETPUSA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, TIJIOCKOCTH.
OIeMEHTEI CUMMCTpPUHU B nupaMujax, napajjiejacnuicaax, IMpaBUJIbHBIX
MHOT'OI'paHHHUKAaX

7.6

Bbluucnenne 31€MEHTOB MHOTOTPAaHHUKOB: peOpa, auaroHainu, yriasl. [lmomans
OOKOBOI MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH MPSIMON MPU3MBI, IJIOLIA/ (b OCHOBAHHIA,
TeopemMa 0 OOKOBOM TTOBEPXHOCTH MPsMOH mpu3Mbl. [1momane 60KOBOW MOBEPXHOCTH U
MOBEPXHOCTU NPAaBWJIBHOW MUpaMHIbI, TEOpPEMa O IUIOUIAJN YCEYEHHOW NMUPAMMIIBI.
[TonsiTre 06 06beMe. OOBEM MUPaMUIbI, TPUIMBI

7.7

[Tono6urpie Tena B mpocTpaHcTBe. COOTHONMICHUST MEXY IUIOMIAASMH MOBEPXHOCTEH,
00BbeEMaMH MTOO0HEIX TEI

[IpoBepsiembie Ha EI'D mo maTemaruke TpeOOBaHUS
K pe3yJbTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeNbHOM POrpaMMBI
cpemHero o0Imero oopa3oBaHms




Kon
TIPOBEPSEMOTO
TpeOoBaHUs

[TpoBepsiembie TpeOOBaHMS K TPEIMETHBIM Pe3yIbTaTaM OCBOSHUSI OCHOBHOU
00pa30oBaTeNbHOI MPOTrpaMMbI CPETHETO 00IIero 00pa3oBaHus

1

Bnanenue meromaMu OKa3aTeNbCTB, aNTOPUTMAMM PEIICHUS 3a]ad; YMEHHE
(dbopMynHMpoOBaTh U ONEPUPOBATH MOHATUSMH: ONpEACTICHHUE, aKCHOMa, TEOpeMa,
CJICZICTBUE, CBOMCTBO, MPU3HAK, JI0KA3aTEIIbCTBO, PABHOCUIIBLHBIC (OPMYIUPOBKH;
NPUMEHATh UX; YMEHHE (OPMYIHPOBAaTH OOpaTHOE U IMPOTHBOIOJIOKHOE
YTBEPXKICHHUE, MPUBOJUTH TPUMEPbl M KOHTPIPUMEPHI, HCIIOJIb30BaTh METO]
MaTeMaTHYECKOM WHIYKIWHU; MPOBOJUTH JIOKA3aTeNbHBIC DPACCYXKACHUS MpU
pelIeHUH 3a/1a4, OICHUBAThH JIOTHUECKYIO MPABWIBHOCTh PACCYKICHHUN; YMCHHE
ONEpPHUPOBATh  TMOHATUAMHU: MHOXXECTBO, IIOJAMHOXKECTBO, OINEpallMyd  HaJ
MHOXECTBaMH; YMEHHE MCIOJIh30BATh TEOPETUKO-MHOKECTBCHHBINM anmapar JUist
OTIMCAHMsI PEATbHBIX MPOLIECCOB M SBJICHUN M NPU PEIICHUH 337a4, B TOM YHUCIIE
U3 JAPYrux Yy4eOHBIX IPEIMETOB; yMEHHUE OICPUPOBATh IMOHATUSAMU: rpad,
CBs3HBIA Tpad, mepeBo, NHHUKI, Tpad Ha IUIOCKOCTH; YMEHHUE 3aJlaBaTh W
OIUCHIBATH TPadbl Pa3IMIHBIMK CIIOCOOAMU; UCTIONB30BATh Tpadbl P PEIICHUH
3a71a4

YMeHue onepupoBaTh NOHATHAMU: HaTypajlbHOE YHUCIIO, 11€JI0€ YHMCIIO0, CTENEHb ¢
LeJIBIM [TOKa3aTelleM, KOPeHb HaTypajbHON CTENEHH, CTENEHb C pallMOHAIbHBIM
mokaszarejeM, CTENeHb C JICHCTBHTENBHBIM IOKa3aTejeM, Jorapudm umcnia,
CHUHYC, KOCHHYC W TaHIE€HC IPOM3BOJBHOIO 4YHCIA, OCTATOK IO MOAYIIIO,
pPAllMOHATILHOE YHUCJIO, HUPPALMOHAIbHOE 4YHUCIIO, MHOXECTBAa HAaTypaJIbHbIX,
LENbIX, pPAalUOHANbHBIX, JACHCTBUTEIbHBIX YHCEN; YMEHHE HCIOJIb30BATh
IPU3HAKU JIETMMOCTH, HAaUMEHBLIUI OOLIMH NeauTeNh M HauMeHbllee oOliee
KpaTHoe, anroput™M EBKiIuaa npu pemeHuM 3afay; 3HAKOMCTBO C Pa3IUYHBIMU
MO3UIMOHHBIMM CHCTEMaMHU CUHCJIEHMS; YMEHHUE BBINOJHITh BBIYMCIECHUE
3HaYeHUH M TpeoOpa3oBaHMs BBIPAKEHUH €O CTENEHSAMH U Jiorapupmami,
npeoOpa3oBaHus JpOOHO-pAIlMOHAIBHBIX BBIPAXKEHUI; yYMEHHE OINEpPUpPOBaATh
HOHSTHAMM: II0CJIEI0BATENBHOCTD, apupmeTHueckas nporpeccus,
reoMeTpuYecKasl Iporpeccus, OECKOHEYHO YyObIBaroIlas TIeoMeTpudecKas
IIPOrpeccusi; YMEHHUE 3aJ1aBaTh IOCIIEI0BATEIBHOCTH, B TOM YHCIIE C MOMOILBIO
PEKYppEHTHBIX (GOPMYJIT; YMEHHE ONEPUPOBATh NOHATUSIMU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YKCJIA, MOIYJIb U apryMEHT KOMIUIEKCHOIO 4YHCIIa,
¢dopMa 3anmucu KOMIUIEKCHBIX 4Mce (FreoMeTpuueckas, TPUTOHOMETpUYecKas U
anreOpanyeckasl); yMeTb INPOMU3BOAMTH  apu(MeTHUecKue JelcTBUs ¢
KOMIUIEKCHBIMU YHCJIaMU; MPUBOJIUTH MPUMEPHl UCIOJIB30BAaHUS KOMIUIEKCHBIX
qucell; ONEpPUPOBaTh MOHATHAMM: MaTtpuua 2 X 2 u 3 X 3, Ompenenureb
MaTpHULIbI, FEOMETPUUECKUN CMBICIT ONIPEAETUTENS

YMeHue  onepupoBarh  IOHATUAMH:  PAallMOHAJIBHBIE,  HUPPALMOHAIIBHBIE,
noKa3aTejbHble,  CTENEHHbIe,  JiorapuMUUeckue,  TPUTOHOMETPUUECKUE
YPAaBHEHUS W HEPABEHCTBA, UX CHCTEMBI, YMEHHME OIEPUPOBATH IOHATHUSIMM:
TOXKIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHHE, HEPaBEHCTBO,
CHUCTEMa YPaBHEHHI U HEPABEHCTB, PABHOCWJIBHOCTh YPaBHEHHI, HEPABEHCTB U
CUCTEM; YMEHHE pellaTb YpPaBHEHMs, HEPABEHCTBA U CHUCTEMBbI C IOMOIIBIO
pa3IMYHBIX IPUEMOB; peulaTh YPABHEHWS, HEPABEHCTBA M CUCTEMBI C
[apaMeTpoM; NPUMEHATh YPaBHEHMs, HEPABEHCTBA, UX CUCTEMBI Ul PEILICHUS
MaTeMaTUYeCKUX 3a/Ja4 M 3aJad U3 PA3IMYHBIX 00JacTel HAayKu U peabHOU
JKU3HU

YMeHue  omnepupoBaTh  MOHATHSIMU:  (QYHKIMS,  YETHOCTb  (DYHKIIHH,
NEPUOANYHOCTD (PYHKIIMH, OTPAHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb (DYHKIIUH,




IKCTpeMyM (YHKIHH, HauOoNiblllee W HAaUMEHbIIee 3HAaYeHHWs (QYHKIUUA Ha
NPOMEXYTKE, HEeTIpepbIBHAsL (DYHKIIMSA, aCUMITOTHI Tpaduka GpyHKIUH, epBas 1
BTOpas TPOW3BOAHAS (YHKIMH, TE€OMETPUYECKUH W (U3HMUSCKUH CMBICT
NPOM3BOJIHON, MEpBOOOpa3Has, OMPEACICHHBIM MHTErpajl; yMEHHE HaXOAWUTh
acUMNOTOTHl rpaduka (QYyHKIMH; YMEHHE BBIUUCISATH IPOU3BOJHBIE CYMMBI,
NPOM3BEACHUS, YAaCTHOTO M KOMIIO3ULMH (QYHKUUH, HAXOAWUTh YypaBHEHUE
KacaTteJbHOH K Tpaduky GYHKIUHM; YMEHHE HAXOIUTh IPOU3BOJIHBIC
DIIEMEHTApHBIX ~ (YHKIMH; yMEHHE  HUCIOJb30BAaTh  MPOM3BOJHYIO IS
UCCIeOBaHUA (QYHKIMH, HAXOJUTh HAWOONbIINE M HAUMEHBUINE 3HAYCHUS
¢GyHKUMH; CTPOUTH TpapUKd MHOTOWICHOB C HCIOJIB30BAHHMEM armapara
MaTEMAaTUYeCKOr0 AaHaJIM3a; MPUMEHATh IPOU3BOIHYIO JJIsI HaXOXKICHUS
HAWIYYIIero pemeHus: B MPHUKIAAHBIX, B TOM YHCIE COIUATbHO-IKOHOMHYECKUX
U (QU3MYECKHUX 3a/adaxX; HAXOMUTh IUIOIAAM M OOBEMBI (UIYp C MOMOIIBIO
MHTETpaa; MPUBOAUTH IPUMEPbl MATEMATUYECKOT'O MOJEIIMPOBAHUS C TOMOIIBIO
nuddepeHIHATbHBIX YPaBHEHUH

YMeHue omnepupoBarh MOHATHAMHU: Tpaduk (yHKIHH, oOpaTHas (GyHKIHS,
KOMIO3UIMS  (GYHKUWH, JMHEHHAas (QyHKOUSA, KBaapatuyHas (QyHKOUS,
pauuoHansHas QyHKUUS, cTeneHHass QyHKIHs, TPUTOHOMETpUYECKUe (PyHKINH,
o0OpaTHbIE TPUTOHOMETpUYECKHE (DYHKIMH, MOKa3aTelbHAs U JOrapupMuyecKas
(GyHKIMM; yMEHHE CTPOUTh TpaduKuM W3y4eHHBIX (YHKUIUH, BBINOIHAT
npeoOpa3oBanusi rpaduKoB (YHKIWN, UCIONB30BaTh TPAQUKU IS WU3ydCHHS
IPOLIECCOB M 3aBUCHUMOCTEH, MpHM pEHICHUH 33Jad W3 JPYruxX y4eOHBIX
NPEIMETOB U 33/1a4 U3 PEATbHOU KM3HM; BBIpaKaTh (HOpMyJIaMH 3aBUCUMOCTH
MEX/1y BETMYMHAMH; UCII0JIb30BaTh CBOWCTBA U Tpaduku QyHKIUH IS peIIeHus
ypaBHEHHMIA, HEPABEHCTB M 3334 C apaMeTpaMu; H300paxaTh Ha KOOPAUHATHON
IUIOCKOCTH MHOJKECTBA PEIICHUH YpaBHEHUI, HEPABEHCTB U X CUCTEM

YMeHue pemaTrh TEKCTOBBIE 337jaul Pa3HbIX TUIOB (B TOM YMCJIE HAa MPOLIEHTHI,
JOIM M 4acTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBAPOB U YCIYT, HAJIOTH,
3aJaud M3 00JacTW yNpaBi€HUS JUYHBIMU M CEeMEWHBIMU (UHAHCAMM);
COCTaBJISITh BBIPAXKEHMSI, YPaBHEHHUS, HEPABEHCTBA U UX CHUCTEMBI IO YCIOBHUIO
3aJaud, MCCIEOBaTh MOJYYEHHOE pEIIeHHWE M OLIEHUBAThH IPaBAONOJ00HOCTD
pe3y/nbTaToB; yMEHHME MOJEIMPOBATh pealbHbIE CUTyallud Ha  SI3bIKE
MaTEMaTUKH; COCTAaBIJISITh BBIPAKEHUS, YPABHEHHUs, HEPABEHCTBA U UX CHUCTEMBI
[0 YCJIOBHIO 33/1a4d, HMCCIEIO0BATh IMOCTPOCHHBIE MOJIENH C MCIOJIb30BAaHHEM
anmapara ajnreOpbl, HHTEpIPETUPOBATh MOJYYSHHBIH pe3yabTarT

YMeHue omnepupoBaTh TMOHATHSAMU: CpeqHee apudMeTHueckoe, MeJIuaHa,
HauOoJblllee W HaMMEHblee 3HAYeHHUs, pa3Max, AUCIEepPCHUsl, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa; YMEHHME W3BJIEKaTh, HWHTEPIPETUPOBAThH
uH(pOpMallMIo, MPEJICTaBICHHYI0 B Tabiulax, Ha Jauarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEANBHBIX IPOLIECCOB U SBJIEHUH; IPEICTaBISTH
MH(GOpPMaLIMIO ¢ TIOMOIIbIO TAONMIl U AMArpaMM; HUCCIEI0BaTh CTATUCTUYECKHE
JTaHHbIe, B TOM 4YHCJE C NMPUMEHEHHEM TpapHUuecKUX METOJ0B U DJIEKTPOHHBIX
CpeACTB; IpaUYecKd HCCIEA0BaTh COBMECTHBIE HAOJIOJEHHUA C IIOMOIIBIO
JyarpaMM pacCceuBaHUs U JINHEHHOW perpeccuu

YMeHue omnepupoBaTh MOHATUSIMM: CIy4allHBIH OMNBIT U CilydailHOE COOBITHE,
BEPOATHOCTh CIy4YallHOrO COOBITHUS; YMEHHE BBIYUCISATH BEPOSTHOCTH C
UCIIOJIb30BaHUEM TpaUUECKUX METO/IOB; NMPUMEHATh (POPMYIBI CIOXEHUS U
YMHOXEHHS BEpOSATHOCTEN, (hOpMYITy MOTHON BepoATHOCTH, (hopmyny bepHymu,
KOMOUHATOpHbIE (aKTbl M (QOPMYJIBI, OLEHHBATH BEPOATHOCTH peabHBIX
COOBITHH; yMEHME ONepUpOBaTh MOHATUAMHU:  CllydailHas  BEJIMYMHA,




pacnpeieieHue BEPOSATHOCTEH, MAaTEMAaTUYECKOE OXHJIaHUE, JUCIEpCHs U
CTaHJAPTHOE OTKJIOHEHHE CIIy4YallHOW BEJIWYMHBI, (YHKIHUU DPACHpEleNeHHUS U
IJIOTHOCTM PAaBHOMEPHOI'O, MOKA3aTE€IbHOIO M HOPMAJIBHOIO pacHpelesICHUN;
YMEHHME HCIIOJIb30BATh CBOMCTBA M3YYEHHBIX pACHpPENCIICHUN MJI1 pELIeHUs
3a]a4; 3HAKOMCTBO C MOHSATUSMU: 3aKOH OOJIBIIUX YUCEN, METObI BHIOOPOUHBIX
UCCIICIOBAaHMI; YMEHHE TNPUBOJIUTH IMPHUMEPHI MPOSIBICHUS 3aKOHA OOJBIINX
yhcell B MPUPOJHBIX U OOLIECTBEHHBIX SBJICHMSIX; YMEHHE OIEpPHPOBATh
HNOHATHUSMM: COUETaHHE, IIEPECTAaHOBKA, YUCIO COUETaHU, YMCIIO0 IEPECTAHOBOK;
6unoM HploTOHA; yMeHHE MPUMEHSITh KOMOMHATOPHbIE (PAKThl U PACCy>KICHUS
JUIS PEIICHUs 3a/1a4; OILICHWBATh BEPOSTHOCTH PEaJbHBIX COOBITHI; COCTaBIATH
BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH MOJYUYECHHBIN PE3YJIBTAT

YMenue onepupoBaTh MOHATHUSAMU: TOYKA, MPsSMas, MIOCKOCTb, MPOCTPAHCTBO,
OTpE30K, Jy4, BeIMYMHA yIJla, IJIOCKUN YroJjl, JBYTPAHHBIN YroJ, TPEXI'PaHHbIN
yroJ, CKpEIIMBAIOIIMECA IpPsAMBIC, NapaUIEIbHOCTh M IEPIECHAUKYISIPHOCTD
OPSMBIX M IUIOCKOCTEM, YroJl MEXAY IpsSMBIMH, YIOJd MEXKIy IpsIMOH H
IUIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTSIMM, PACCTOSIHUE OT TOYKHU 10 INIOCKOCTH,
PacCTOsAHNEC MCXKAY IMPAMBIMH, PACCTOAHUC MCKAY IUIOCKOCTAMH, YMCHUC
UCIIOJIb30BaTh IPU PELICHUH 33Ja4 U3ydyeHHbIe (PaKThl U TEOPEMBbI INIAHUMETPUU;
YMEHHME OLICHUBATh pPa3MEpPbl OOBEKTOB OKPYKAIOIIETO0 MHpA; CTPOUTH
MaTEMaTUYECKUE MOJEIHM C IIOMOIIBI0 N€OMETPUYECKUX IOHATUH U BEJINYMH,
peiaTh CBA3aHHBIC C HUMHW NNPAKTHYCCKUC 3aJa4U
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YMeHue omnepupoBaTh MOHATHAMM: IUIOIIAAL (QUIYpbl, 00BeM (QUrypHl,
MHOTI'OI'PAaHHMK, MPAaBUIIbHBIM MHOTOTPAHHUK, CEUYEHHE MHOTOTpPaHHHUKA, KyO,
napajjieNienunes, Mpu3Ma, NHpamMuaa, (Urypa W TOBEPXHOCTh BpAICHHS,
IWIMHAP, KOHyc, Imap, cdepa, miomanb chepsl, MIIOM@AAb MOBEPXHOCTU
NUPAMUJIbI, TPU3MBI, KOHYCa, LWIMHApPA, O00BeM Kyba, MPSIMOYrOJbHOTO
napajuleJenunes1a, TUpaMusl, TPU3MBI, WIMHAPA, KOHYcCa, LIapa, pa3BepTKa
MIOBEPXHOCTH, CEUEHUSI KOHYCa U IMIIMH]PA, apaJuIebHbIE OCH WJIM OCHOBAHUIO,
CeueHue IIapa, MJIOCKOCTb, Kacaromascs cgepbl, HWIMHIpPA, KOHYCa; YMEHUe
CTPOUTh CEYEHHE MHOIOIpaHHUKA, HM300pakaTh MHOTOIpPAaHHUKH, (UTYpBI U
MIOBEPXHOCTU BPALLEHUS, UX CEUEHHS, B TOM YHUCIIE C ITOMOIIBIO IEKTPOHHBIX
CPEJCTB; YMEHHE IPUMEHATh CBOMCTBA FEOMETPUUECKUX (QUTYDP, CAMOCTOSTEIHHO
(bopMynUpOBaTh ONpEAETCHUs H3ydaeMbIX (GUIYp, BBIIBUTATh THUIOTE3bl O
CBOMCTBaX M TMpPHU3HAKaX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIU
ONpoBepraTh MX; YMEHHE MPOBOAMTH KiacCU(UKAUI (QUTYp MO pa3iIUYHBIM
IpU3HAKaM, BBIITOJIHATH HEOOXOUMBIE JOMOIHUTENbHbBIE TOCTPOSHUS

11

YMeHue onepupoBaTh NOHATHAMM: JIBUKEHHE B IPOCTPAHCTBE, MapajlICIbHBIN
[IEPEHOC, CUMMETpUs Ha IUIOCKOCTU M B  IPOCTPAHCTBE, MOBOPOT,
npeoOpa3oBaHue 1mMo100us, Mo J00HbIe PUTYpHI; YMEHHE paclo3HaBaTh paBHbBIE U
nonoOHble (GUIypbl, B TOM 4YHCI€ B TMPHUPOJAE, HCKYCCTBE, AapPXHUTEKTYpE;
UCIIOJIb30BaTh TI'E€OMETPUUYECKNE OTHOLIEHWS IpPHU PELIEHUH 3a/1ay; HaXOIUTb
reoMeTpUUYECKHEe BETUYUHBI (JITMHA, YTOJI, IUIoUalb, 00beM) MpHU pelIeHUuH 3aa4
U3 JPYyruxX y4eOHBIX NPEIMETOB M W3 pealbHOW KH3HH, YMEHHE BBIYUCISATH
F€OMETPUYECKUE BEJIWYMHBI (JUIMHA, Yroji, IUIOMmagb, O0beM, IUIOLIA/b
MOBEPXHOCTH), MHCIONB3ysd H3y4YeHHbIE (OPMYIBI U METOABI, B TOM 4YHCIE:
IUIONIAa/lb TOBEPXHOCTH MHUpPaMUAbI, HPHU3MBL, KOHYyca, LWJIMHApA, IUIOIIAIh
cdepsl; 00beM KyOa, IPSIMOYTOJIBHOTO Napajliesienunea, TUpaMHIbl, TPU3MBI,
HWIMH]Ipa, KOHYCa, I1apa; YMEHHE HaXOAUTh OTHOIIEHHE OOBEMOB IMOJO0OHBIX

buryp

12

YMenue OICPpHUPOBATH NOHATUAMU: NPAMOYTOJIbHAA CUCTECMAa KOOpAUWHAT, BECKTOP,




KOOpJMHAThl TOYKH, KOOpPAMHATHI BEKTOPA, CyMMa BEKTOPOB, INPOMU3BEICHHE
BEKTOpa Ha YMCIIO, pa3jokKeHHWe BEKTopa Mo 0a3ucy, CKalgpHOE MPOU3BEICHUE,
BEKTOPHOE TPOU3BEJIECHUE, YTOJ MEXAY BEKTOpaMH; YMEHHE HCII0JIb30BaTh
BEKTOPHBI M KOOPAMHATHBIA METOJ MAJIsl PELIECHUs I'€OMETPUUYECKUX 3a4ad U
3aJa4 IpYrux y4eOHbIX PEIMETOB

13 YMeHue BbIOMpaTh MOAXOIAIIMNA METOJ IS pElIeHHsS 33/Ja4d; TTOHUMAaHUE
3HAYMMOCTH MaTEMAaTHUKU B M3YyYCHUU MPUPOIHBIX M OOLIECTBEHHBIX MPOIECCOB
U SBJICHWHA; yMEHHE paclO3HaBaTh IPOSBICHUE 3aKOHOB MAaTEMaTUKH B
UCKYyCCTBE, YMEHHME MpPHUBOAWTH MPUMEPHl MAaTEMaTHYECKHUX  OTKPBITUH
POCCUICKON M MUPOBOW MAaTEMaTUYECKON HAyKH
IlepeueHb >1EMEHTOB coJiepxaHusl, mpoBepsieMbix Ha EI'D
110 MaTeMaTHKe
Kon [TpoBepsieMblii 37IEMEHT COepKAHUS
1 Yucna ¥ BBIYUCICHUS
11 Harypanbnble u nensle yncna. [Ipu3Haku JeTUMOCTH LENbIX YHUCeN
12 Pannonanenele uncia. OObIKHOBEHHbIE U IECTUYHBIE JPOOU, TPOLIEHTHI, 0ECKOHEUHbIE
MePUOIUUECKHIE IPOOH
13 Apudmerndecknuii KOpeHb HaTypalbHOW creneHd. JleiicTBus ¢ apudMeTHUECKUMU
KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenenb ¢ nenbiM nokaszareneM. CreneHb ¢ palMOHAIbHBIM INoKa3ateneM. CBoiicTBa
CTENeHU
15 CuHyC, KOCUHYC U TAHT€HC YUCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHT€HC
YHCIIOBOTO apTyMEHTa
1.6 Jlorapudwm uncna. JlecsTHIHBIC 1 HATYpaIbHBIE JTOTAPH(PMBI
1.7 JleiicTBuTenpHble yncaa. ApudMeTHuecKkue ornepanuu ¢ ASWCTBUTEIbHBIMU YHCIAMU.
[TpubnmKeHHbIE BBIYMCIICHHUS, MTPABIJIa OKPYIJICHUS, NMPUKHUIKA W OLEHKA pe3yibTara
BBIYHCIICHUI
18 [TpeoOpa3oBanue BbIpaskeHUH
1.9 KomnuiekcHsle uncna
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Llenbie 1 qpoOHO-palMOHATIbHBIE YPAaBHEHUS
2.2 HppanmoHanbHble ypaBHEHUS
2.3 TpuroHoMmeTpudeckue ypaBHeHUS
2.4 [Toka3zarenbHble U TorapuMUIecKue ypaBHEHHUS
2.5 Llenbie 1 qpoOHO-paliMOHATbHBIE HEPABEHCTBA
2.6 UppanmonaibHble HEpaBEHCTBA




2.7

[oxa3zaTenpHbIC U JTOTapuPMUUECKIE HEPABEHCTBA

2.8 TpuronoMeTpuyeCcKrue HEPABEHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH YPABHEHUI U HEPABEHCTB
2.10 | YpaBHeHUs, HEPABEHCTBA U CHCTEMBI C TapaMeTpaMH
2.11 |Martpuna cucTeMsbl JIMHEHHBIX ypaBHEHUH. OnpeaenuTenh MaTPUIIBI
3 OyHKIMY U rpadukn
3.1 Oynkuus, cnocoObl 3amanus ¢yskuun. 'paduk ¢ynkumu. B3anmuo oOpaTHbIE
¢ynkuuu. Yetnsie 1 HeueTHbIe pyHKUMU. [lepuoanyeckune GyHKIUN
3.2 Ob6nacte ompenereHUs W MHOXKECTBO 3HaueHWH ¢ynkumu. Hymn dyaxmmm.
[TpomerxyTkH 3HaKONOCTOSAHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (PyHKIMH. MaKkCUMyMbl
u MuHUMYMBl (yHkimun. Haumbonbinee W HauMeHblee 3HaueHHE (YHKIMHM Ha
OPOMEXKYTKE
3.3 CrenenHas (GyHKLHUS C HaTypaJbHBIM U LIeNbIM NToKa3aTeneM. Ee cBoiicTBa u rpaduxk.
CoiicTBa u rpaduk KOpHS N-0if CTENCHN
34 Tpuronomerpuyeckue QyHKIHNH, UX CBOICTBA U rpaduku
35 [TokazarenbHas u orapudmMudeckas GyHKIMH, UX CBOICTBA U TpapuKu
3.6 Touku pa3pbiBa. AcuMnToThl rpadukoB pyHkuui. CBoiiCTBa PyHKIINIA, HEMPEPHIBHBIX
Ha OTpe3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS MTOCIIE0BATEIbHOCTEH
3.8 Apudmerndeckas 1 reomeTpuueckas rnporpeccuu. opmyna cI0KHBIX TPOLIEHTOB
4 Hauana maremaTHueckoro aHaausa
4.1 [TpousBonHas pyHkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (QYHKIHHA
4.2 [IpumeHeHre TPOM3BOAHONM K HCCIEAOBaHWIO (QYHKIUMHA Ha MOHOTOHHOCTb U
IKCTpeMyMbl. HaxosxjeHne HamOONbIIEr0 W HAUMEHBIIETO0 3HA4YeHUs (QYHKIUM Ha
OTpe3Ke
4.3 [TepBooOpaznas. UnTerpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHoecTBO, oniepaluy HaJl MHOXKecTBaMu. [luarpammsl Diinepa - Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unatopuka
7 I'eomerpus




7.1 Durypsl Ha III0CKOCTH

7.2 [IpsiMble M TIOCKOCTH B IIPOCTPAHCTBE

7.3 MHororpaHHUKH

74 Tena v MOBEPXHOCTH BpaIlICHUS

7.5 Koopaunats! 1 BEKTOpBI

10 KUIACC

Ne HaumeHoBaHue pa3ieioB H TeEM
n/n MPOrpamMMel

KoanuecTBo yacoB

DJIeKTPOHHbBIE

Bcero

KontpoJnb
HbIe
padoThI

IlpakTuye
cKHue
padoThI

(uudposbie)
o0pa3oBaTejibHbIE

pecypchl

1 Benenue B crepeoMeTpuro

23

1

B3auMHOe pacnonokeHue NpsIMbIX B
IPOCTPAHCTBE

1

B IIPOCTPAHCTBE

[TapannensHOCTh OPAMBIX U ILIOCKOCTEN

[lepneHIUKYISPHOCTD NPSAMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE

25

Vsl U pacCTOsAHUSA

16

BexTopsb! B IpoCTpaHCTBE

12

[ToBTOpenue, o6o0eHNE U

4
5
6 MHororpaHHUKH
7
8 o
CHCTEMAaTH3alMs 3HAHU T

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102

TEMATHYECKOE INTAHUPOBAHUE
11 KJIACC

KoanuecTBo yacos

HaumenoBanue

Pa3xejIoB 1 TEM

n/n
NMporpaMmblI Bceero

KonTtpoJbHbIe

padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(uudposBbie)
o0pa3oBaTe/IbHbIE

pecypchsl

1 3aK0H OOJIBIINX YUCET 5

DJ1eMEeHTHI
2 MaTeMaTUYECKOU 6
CTATUCTUKHU

HenpepeiBabie
CJIy4yaifHble BEJTUYMHBI
(pactipenenenus),
[T0Ka3aTeNbHOE U
HOpMaJIbHOE
pacrnpeneneHus

4 Pacnpenenenue Ilyaccona 2

CBs13b MEXKIY
ClIy4alHBIMHU BEIMYMHAMU

6 O000111EHYE U 11




‘ CUCTEMAaTHU3alsA 3HAHUHA

OBUIEE KOJIMYECTBO
YACOB I10 ITPOITPAMME

34

Y‘leﬁno-MeTounquRnﬁ KOMIUJICKT:

Amumos 1. A., Konsrun FO.H., TkaueBa M.B. u ap. Maremaruka: anre6pa u Hadasa

MaTeMaTHYECKOT0 aHaJIM3a, FTeoMeTpusi. AJredpa 1 Havyajna MaTeMaTHieckoro aHanusa. 10-
1 1kmaccel. bazoBslii u yrimyonennsiii ypoau. M. IIpocsemenue, 2020-2021r.

Artanacsn JI.C., bByry3oB B.®., Kagomiues C.b. u 1p. Matematuka: anredpa 1 Hadaia

MareMaTH4ecKoro ananusa, reomerpus. ['eomerpusi 10-11 knaccel. ba3oBblii U yriyOineHHBIH
ypoBuu. M. I[Ipocsemenue. 2018-2021r.
Mamepuanst u 00Kymenmal, npeOCmasiennble Ha PA3IUYHBIX CAUMAX UCHONb3Yemble PU
paspadomke padoueit nPOZPAMMbL U HOO20MOBKE K YPOKAM.
- www.edu.ru - obpa3oBaTeabHbIH
- WWW.ed.goV.ru — TOKyMEHTHI ITPaBUTEIbCTBA 00 00pa30BaHHH
- www.metodika.ru — meroauka

— www.ege.ru - EI'D

- http://live.mephist.ru — OTKpbITHIH OaHK 33134

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A
INOYPOUYHOE IINTAHUPOBAHMUE

10 KVIACC

Ne

i Tema ypoka

KonuuectBo wacoB

Bcero

KonTponbheie
padoThI

[IpakTuueckue
paboThI

Jlara
W3yUYeHHS

DNEKTPOHHbBIE
uudpoBsie
obpazoBaTenbHBIC

pecypesl

MHoxecTBO, onepanuy Hajl
1 MHOKECTBAMHU U UX
CBOMCTBa

2 Huarpammel Difnepa-Benna

[Ipumenenue TeopeTuko-
3 MHOECTBEHHOTO armapara
IUIS peleHus 3134

PanumonannHbIC YHCa.
OOBIKHOBEHHEIE U

4 JECATUIHBIC TPOOH,
MPOIICHTHI, 0ECKOHEYHBIC
MEPUOJTUYECKUE TPOoOU

PanmonansHbIE YKCaA.
OOBLIKHOBEHHBIE U

JEeCSITHIHBIE IPO0H,
MIPOIICHTHI, 0ECKOHEUHEIE
NepUOIUYEcKUe JpoOu

[Ipumenenue npobeit u
6 TIPOLICHTOB JJIS PEILICHUS
TIPUKJIATHBIX 33714

[Ipumenenue npobeit u
7 MIPOLICHTOB ISl PEIICHHUS
MPUKIJIAIHBIX 32124



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

JlericTBUTEILHBIC YHCIIA.
PanmonansHbIe 1
HppalMoHaTIbHBIC YUCTIa

Apudmerrueckue
oTepanuu ¢
JCWCTBUTEIIBHBIMHI YHCIIAMH

10

Mopynb 4€iCTBUTENBHOTO
YHUCIA U €r0 CBOMCTBA

11

[Tpubmmxénnole
BBIUUCIICHHS, IPAaBUIIA
OKpYTJICHUS, TPUKUIKA 1
OLIEHKA pe3ynbTaTa
BBIYHCIICHUI

12

OCHOBHBIE METO/IBI
PEUICHUS IEIBIX U IPOOHO-
palMOHATIBHBIX ypaBHEHUH
Y HEPABEHCTB

13

OCHOBHBIE METOJIEI
pelIeHNs IEeIbIX ¥ APOOHO-
palMOHAIBHBIX YPaBHEHU I
Y HEPABEHCTB

14

OCHOBHBIE METOIEI
peIIeHs IEBIX U APOOHO-
palMOHAIbHBIX YPaBHEHUH
Y HEPABEHCTB

15

MHorousieHb! OT OJTHOH
nepeMeHHoil. [lenenue
MHOT'O4JIEHa HA MHOTO4JIEH
c ocratkoM. Teopema bezy

16

MHOTOUJICHBI C TIETBIMU
koadpurmentamu. Teopema
Buera

17

Pemenne cucteM JIMHEMHBIX
ypaBHEHU I

18

Pemenne cucteM JIMHEMHBIX
YpaBHEHUI

19

Marpuiia cucteMbl
JINHEWHBIX ypaBHEHU.
Onpenennrens MaTPHULBL
2x2, ero reOMeTpUYECKUil
CMBICIT M CBOMCTBA;
BBIYHCIIEHHE €70 3HAUECHUS

20

Onpenennurens MaTPULBI
2x2, ero reOMeTpUYEeCKuil
CMBICT U CBOWCTBA;

BBIYHCJICHUC €I'0 3HAYCHUA

21

[IpumeneHune onpeaenuTens
JUTS PETLIEHUS] CHCTEMBI
JIMHEMHBIX YPaBHEHUM

22

Pewenne nprkiiaaHbIx
3aJ1a4 C IOMOIIBIO CHCTEMBI
JINHEHHBIX YPABHEHUI




23

Pemenne npuknagHbIx
3a/1a4 € [IOMOILBEO CUCTEMBI
JINHEUHBIX YPABHEHUI

24

KontponbHas pabora:
"PannonanpHbIe ypaBHEHUS
1 HepaBeHCTBa. CUCTEMBI
JMTUHEHHBIX ypaBHEHHA"

25

DyHKIHA, CTOCOOBI
3aJlaHus PYHKIIUH.
BsanmHO oOpatHbIe
¢ynkunn. Kommnosumus

(byHKIMI

26

I'paduk dyaxmm.
OneMeHTapHbIE
npeoOpa3oBaHus rpauKoB
(dhyHKIUH

27

OO0sacTh onpeIesICHUs 1
MHOKECTBO 3HAYCHUN
¢ynkunu. Hynn QyHKmm.
ITpomexxyTku 3HaK
MIOCTOSIHCTBA

28

YETHbIE 1 HEUETHBIE
¢byraxmun. [Teprognaeckre
¢ynkuun. [IpomexyTku
MOHOTOHHOCTH (DYHKIIHU

29

MakcuMyMbl © MUHUMYMBI
¢ynkunu. Hanbomnpiee u
HaMMEHBIIIee 3HAUCHNE
(YHKIINY Ha TPOMEKYTKE

30

JIuneiinas, KkBapaTU4HAs U
IpOOHO-TMHEWHAS QYHKIHH

31

OneMeHTapHOE
UCCJIEIOBAaHUE U
MOCTPOECHKE IPaPUKOB ITUX
(byHKIUH

32

DnemMeHTapHoe
HCCIIE/IOBAHNE U
MOCTPOCHUE TPAPHUKOB ITHX
(byHKIUH

33

CreneHs ¢ NeIbIM
nokasareyieM. buaom
Hrerotona

34

CreneHs ¢ LeNbIM
nokasareyieM. buaom
Hrrotona

35

CrenenHast QyHKUIHSA C
HaTypaJIbHBIM 1 LEIbIM

noka3areiieM. E€ cBoiicTBa
u rpaduk

36

Kontponbnas pabora:
"Crenennas ¢pyHkuus. E€
cBolicTBa U rpaduk”

37

ApudmeTnueckuii KOpeHb
HaTypajbHOM CTETIEHU U €0
CBOICTBa




38

ApudmeTnueckuii KOpeHb
HATYpaJIbHOM CTETICHH U €T0
CBOICTBa

39

[IpeoOpazoBaHuUs YHCITOBBIX
BBIPXKCHUM, COACPIKAIITIX
CTETIeHH U KOPHU

40

[IpeobpazoBaHMs YUCIOBBIX
BBIpaYKEHUM, COJIepKaLTUX
CTCTICHU U KOPHU

4

[IpeobpazoBaHus YHCIOBBIX
BBIpAYKEHUM, coJieprKaIinx
CTEIEHU U KOPHU

42

HppanmonansHbie
ypaBHeHUs1. OCHOBHBIE
METOZBI peIICHHS
HppaIroHaTBHBIX
YpaBHEHUI

43

HppanmonansHbie
ypaBHeHUS. OCHOBHBIE
METOABI PELICHUS
HppalUOHATIbHBIX
YpaBHEHUI

44

HppanmonansHbie
ypaBHeHUS. OCHOBHBIE
METOJBI PELICHUS
HppalUOHATIbHBIX
YpaBHEHU I

45

PaBHOCHITBHBIE TIEPEXOBI B
PEIIeHNH UPPaIHOHAIbHBIX
YpaBHEHUI

46

PaBHOCHIIBHBIE IEPEXOABI B
PEIIeHNH HPPaIIHOHAIBHBIX
YpaBHEHUH

47

PaBHOCHITBHBIE TIEPEXOBI B
PEIIeHNH UPPaIHOHAIbHBIX
YpaBHEHUI

48

PaBHOCUIIBHBIE TTEPEXOABI B
pPELICHUU UPPALUOHATBHBIX
YpaBHEHUH

49

CaoiicTBa 1 TpaduK KOpHS
N-0ii cTeneHN Kak QyHKIHN
0o0paTHOI cTeneHu ¢
HaTypaJbHBIM IIOKa3aTelIeM

50

CoiicTBa 1 rpaduK KOpHS
N-o¥ cTeneHn Kak QyHKITUH
00paTHO# CTENeHu ¢

HaTypaJIbHBIM IOKA3aTCJICM

51

Kontponbhas pabora:
"CBoticTBa 1 rpauK KOpHS
N-oii CTENEHHN.
UppanmronanbHbie
ypaBHeHHS"

52

Crerens ¢ pallnOHAJIbHBIM
IOKa3aTelIeM U €& CBOICTBa




53

Crerens ¢ pallnOHAJIbHBIM
IOKa3aTelieM U €& CBOICTBa

54

CremneHs ¢ paruoHaIbHBIM
IOKa3aTeleM U €€ CBOMCTBA

55

[loxazarenpHas QyHKITHS,
e€ cBoiicTBa U rpaduk

56

HUcnonw3oBanue rpaduka
(YHKLINY 17151 peIeHUsT
YpaBHEHUI

57

Hcmonms3oBanue rpaduka
(hYHKIIH 115 peTeHHs
ypaBHEHUH

58

[lokazarenbHbIE ypaBHEHUS.
OCHOBHBIE METO/IBI
peIHeHI/Iﬂ ITIOKA3aTCJIbHBIX
YpaBHEHUI

59

IToxaszaTenbHbIE ypaBHEHMUS.
OCHOBHBIE METObI
peUICHUA MMOKA3aTCIbHBIX
YpaBHEHU I

60

IToxaszaTenbHbIE ypaBHEHMUS.
OCHOBHBIE METObI
pelLIeHHs OKa3aTeIbHBIX
YpaBHEHUH

61

KonTponbHas padbora:
"[Toka3arenbHas QyHKIHSL.
ITokazarenbHbie
ypaBHEeHHUs"

62

Jlorapugm uucna.
CaoiicTBa storapugma

63

Jlorapudwm uncna.
CaoiicTBa storapugma

64

Jlorapugm uucna.
CaoiicTBa storapugma

65

Jecsatuanabie u
HaTypallbHbIE JIOTapU(PMBI

66

JecsTuunnie u
HaTypallbHbIE JIOTapU(MBI

67

[peoOpazoBanue
BBIPAXKECHUM, COAECPIKALIUX
sorapumMsl

68

[IpeoOpazoBanne
BBIpa)KEHHH, COJCPIKAIINX
sorapumbl

69

[IpeobpaszoBanue

BBIPAKEHHH, COIEPIKAIINX
sorapu¢mMbl

70

Jlorapudmmaeckas
(yHKIIM, €€ CBOWICTBA U

rpaduk

71

Jlorapupmudeckas
¢yHKLuS, €€ cBOMCTBA U

rpadux




72

Hcnonms3oBanue rpaduka
(YHKITUH IS peIICHHS
YpaBHEHUI

73

Ucnonw3oBanue rpaduka
(YHKUIWY 17151 peIeHUsT
YpaBHEHUI

74

Jlorapudmrraeckre
ypaBHeHus1. OCHOBHBIC
METO/TBI PEILIECHUS
Jorapu(pMHUYECKUX
YpaBHEHUI

75

Jlorapudmrraeckne
ypaBHeHus1. OCHOBHBIC
METO/TBI PEIICHUS
Jorapu(pMHUYECKUX
YpaBHEHUH

76

Jlorapudmuyeckue
ypaBHeHUs1. OCHOBHBIE
METOZBI PeILICHUS
JIOTapUPMUUECKIX
YpaBHEHUI

77

PaBHOCUIBHEBIE NEpeEXOanl B
peleHun
Jorapu(hMIYECKUX
YpaBHEHUI

78

PaBHOCHIIBHBIE IEPEXOIBI B
peleHnun
JIOTapUPMITIECKIX
YpaBHEHUH

79

KoHnTponbHas pabora:
"Jlorapudmuyeckast
(dhyHKIHS.
Jlorapudmuyeckue
ypaBHeHHUs"

80

CuHyc, KOCHHYC, TAHTE€HC U
KOTaHT'€HC YHUCJIOBOTO
apryMeHra

81

CPIHyC, KOCHUHYC, TAHTCHC
KOTaHT'CHC YHCJIOBOI'O

aprymeHTra

82

ApPKCUHYC, apKKOCHHYC H
apKTaHI€HC YMCIOBOTO
aprymeHra

83

ApkcuHyc, apKKOCHHYC U
apKTaHT'€HC YUCIOBOTO
aprymeHra

84

Tpuronomerpuyeckas
OKPY>KHOCTb, OTIpe/IeJICHIE
TPUTOHOMETPHUYECKUX
({yHKLUI YUCIIOBOTO

aprymeHra

85

Tpuronomerpuyeckas
OKPY>KHOCTb, OIIPEIEIICHUE
TPUTOHOMETPUIECKUX
(hyHKIHIA 9UCITOBOTO
aprymeHra




86

OCHOBHBIE
TPUTOHOMETPUICCKUE

(hopmyIBI

87

OcCHOBHBIE
TPUTOHOMETPUICCKUE

(hopmyIBI

88

OcCHOBHBIE
TPUTOHOMETPHUYECKUE

dhopmyIbl

89

OcCHOBHBIE
TPUTOHOMETPUICCKUE

(hopmyIBI

90

[IpeobpaszoBanue
TPUTOHOMETPHIECKHX
BBIPAYKEHUN

91

[IpeoOpazoBanue
TPUTOHOMETPHYCCKHX
BBIPAKEHUI

92

[IpeobpazoBanme
TPUTOHOMETPHUYECKUX
BBIPAYKEHUI

93

[IpeobpazoBanme
TPUTOHOMETPHUYECKUX
BBIPAKEHUI

94

Pemenue
TPUTOHOMETPUIECKUX
YpaBHEHUH

95

Pemenne
TPUTOHOMETPUIECKUX
YpaBHEHUH

96

Pemenue
TPUTOHOMETPUIECKUX
YpaBHEHUH

97

Pewienne
TPUTOHOMETPUUECKHUX
YpaBHEHUH

98

Pemenne
TPUTOHOMETPUIECKUX
YpaBHEHU I

99

Pemenue
TPUTOHOMETPHUIECKUX
ypaBHEHUI

100

Pemenne
TPUTOHOMETPUICCKUX

YpaBHEHHUI

101

Konrtponbnas pabora:
"TprUroHOMETpHUYECKHE
BBIPAXEHHS U
TPUTOHOMETPUIECKHE
ypaBHEHHUs"




102

ITocnenoBaTensHOCTH,
CIocoObI 3aJaHus
IOCJICIOBATCIILHOCTCH.
MeTtoa MaTeMaTHISCKON
VHTYKIUH

103

MOHOTOHHBIC U
OTpaHUYCHHbBIC
TIOCIIEJOBATEIIFHOCTH.
Hcropust ananusa
OECKOHEYHO MaJIbIX

104

Apudmernueckas
nporpeccust

105

I'eomerpuyeckas
MIpOrpeccust

106

Beckoneuno yOpiBarommas
reoMeTpuyecKas
nporpeccust

107

Cymma OeckoHEedHO
yOBIBAIOLICH
FEOMETPUUYECKON
MIPOTPEeCCHi

108

JIunelnnbIil u
3KCIOHEHLUAIBHBIA POCT.
Yucno e. Popmyna
CJIO’KHBIX IIPOLICHTOB

109

JIuHEeHBIN 1
3KCIOHEHUUAIBHBIA POCT.
Yucno e. @opmyna
CJIOKHBIX IPOLICHTOB

110

Wcnons3oBanne
NPOTPECCUN TSI pELLICHUS
peaNbHBIX 33734
MIPUKIIATHOTO XapaKTepa

111

KonTponbHas pabora:
"[locrnenoBaTenbHOCTH U
nporpeccun”

112

HenpepriBHbIE QyHKIINT 1
HUX CBOMCTBa

113

Touka pa3psIBa.
AcuMnToTH rpa)uKoB

dbyHKITII

114

CoiicTBa QyHKIMH
HETPEPHIBHBIX HA OTPE3KE

115

CoiicTBa QyHKIMH
HETPEPHIBHBIX HA OTPE3KE

116

MCTO,Z[ HWHTCPBAJIOB 1A
PEIICHUA HEPABCHCTB

117

MeTo 1 UHTEPBAJIOB ISt
pELICHNs HEPAaBEHCTB

118

MCTO,Z[ HWHTCPBAJIOB 1A
PEIICHUA HEPABCHCTB




119

[IpumeHeHue cBONCTB
HENPEPHIBHBIX GYHKIUHI
JUISL peleHus 3a1a4

120

IIpumeneHue cBOMCTB
HETNPEPBIBHBIX (DYHKITUH
IUTSL pEeH s 33124

121

IlepBas u BTOpas
MTPOU3BOHBIC ()YHKIIHH

122

Omnpenenenue,
TCOMETPHYCCKUI CMBICIT
MPOU3BOHOM

123

Omnpenenenne, GU3NICCKII
CMBICTT TTPOU3BOTHOM

124

YpaBHEHNE KacaTeIbHOU K
rpaduKy GyHKIUH

125

YpaBHEHHE KacaTeJIbHOU K
rpaduky yHKIHN

126

[IpousBoansie
AIIEMEHTAPHBIX (PYHKIUH

127

[IpousBoansie
3JIEMEHTAPHBIX (GYHKIIUH

128

[IpousBoaHast CyMMBl,
MPOU3BEICHUS, YaCTHOTO U
KOMITO3UIIMH (PYHKITHHA

129

IIpousBoaHast CyMMBI,
MIPOU3BEICHUS], YACTHOTO U
KOMIO3UIINH (PYHKINH

130

[TponsBogHast CyMMBI,
MPOU3BEICHUSI, YACTHOTO U
KOMIO3UIINH QYHKIUH

131

Konrponbhas padora:
"[IpousBognas”

132

[ToBTOpenue, 0600IICHNE,
cUCTEMaTHU3alys 3HaHUH
"YpaBHeHus"

133

[ToBTOpeHue, 0000IICHKE,
CHUCTEMATH3ALMS 3HAHUIA:
"OyHKIIH"

134

HroroBas KoHTpoJIbHAsS
pabota

135

Wrorosas koHTpoIbHAS
pabota

136

[ToBTOpenue, 0600IICHHE,
CHUCTEMATU3ALU 3HAHUN

OBLIEE KOJIMYECTBO HYACOB
10 ITPOI'PAMME

136

10




AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A
MNOYPOUYHOE IIVIAHUPOBAHUE

11 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo yacon

Bcer
0

KonTpoa
bHBIE
padoThI

ITpakTHyeck
He padoThl

Jara
U3y4YeHH
|

DJ/IeKTPOHHbBIE
undposbie
o0pa3oBaTeJIbH
ble pecypchl

IIpumenenue
MPOU3BOIHOM K
HCCIIeA0BaHUIO (PyHKLIMIA
Ha MOHOTOHHOCTb U
OKCTPEMYMBI

IIpumenenue
MPOU3BOAHOMN K
HCCIICIOBaHUIO (PYHKIINH
Ha MOHOTOHHOCTbH U
9KCTPEMYMBI

IIpumenenune
MPOU3BOAHOMN K
HCCIICIOBaHUIO (PYHKIINH
Ha MOHOTOHHOCTb U
OKCTPEMYMBI




[Ipumenenne
MPOU3BOIHOM K
HCCIeI0BaHUI0 QYyHKUINH
Ha MOHOTOHHOCTb U
9KCTPEMYMBI

IIpumenenue
MPOU3BOIHOM K
HCCIeI0BaHUI0 QYyHKINH
Ha MOHOTOHHOCTb U
9KCTPEMYMBI

IIpumenenue
MPOU3BOIHOM K
HCCIeI0BaHUIO QYHKINH
Ha MOHOTOHHOCTb U
9KCTPEMYMBI

Haxoxnenue
HauOOJIBIIEr0 U
HaMMEHBIIIETO 3HAUCHUS
HETNPEPHIBHOM QYHKINH
Ha OTpE3Ke

Haxoxnenue
HanOOJBIICTO U
HAaNMCHBIICTIO 3HAYCHUSA
HEMNpPepBIBHOHN (QyHKIINI
Ha OTpEe3Ke

Haxoxnenue
HanOOJBILETO U
HaAMMCHBIICIO 3HAUYCHU A
HEMpPepBIBHON (QyHKIINI
Ha OTpEe3Ke

10

Haxoxnenue
HanOOJIBIIIETO U
HaUMEHBIIIEro 3HAYEHHS
HEMpephIBHON (QyHKIIHH
Ha OTpEe3Ke

11

Haxoxnenue
HauOOJIBIIErO U
HaUMEHBIIIEro 3HAYECHHS
HEMPepBhIBHON (QyHKIHH
Ha OTpe3Ke

12

Haxoxnenue
HauOOJBIIETO U
HaMMEHBIIIEr0 3HAYEHUS
HENPEPHIBHOHN QYHKIINU
Ha OTpe3Ke

13

[Ipumenenne
MIPOU3BOAHOM JJIsT
HaXO0XJICHHUS HAWITYUIIIeTO
pemieHus B IPUKIIaTHBIX
3a7a4ax

14

[Ipumenenne
MIPOU3BOAHOM JJIsT
HaXO0XJICHHUS HAWITYUIIIeTO
pemieHus B IPUKIIaTHBIX
3aa9ax

15

[Ipumenenune




MIPOU3BOAHOMN IS
OTIpEIETICHHSI CKOPOCTH U
YCKOpEHHUSI mporiecca,
3aaHHOTO (hopMyIOi min
rpaduxoM

16

IIpumenenue
MPOM3BOJHON J1Jis
OTIpeIeTIEHHS CKOPOCTH U
YCKOpEHHUs Tpoliecca,
3aJaHHOTO (POPMYIIOH MK
rpaduxoM

17

Komnozunus gynkumii

18

Kommnozumms GpyHKIwiz

19

Komnozunus GpyHkumii

20

I'eomerpuyeckue 0O6pasbl
YpaBHEHUH Ha
KOOPJMHATHOM INTIOCKOCTH

21

I'eomeTpudeckue oOpa3sl
YpaBHEHUH Ha
KOOPJMHATHOM INTIOCKOCTH

22

KonTponbHas pabora:
"UccnenoBanue GyHKIINH
C TIOMOMIBIO
pou3BoAHON"

23

[lepBooOpasHas,
OCHOBHOE CBOMCTBO
MepPBOOOPA3HBIX

24

[lepBooOpazHbIe
ANIEMEHTAPHBIX (PyHKIIUH.
[MpaBuna HaXOXKIEHHS
MepBOOOPA3HBIX

25

[epBooOpa3zHbIe
ANIEMEHTAPHBIX QYHKIIUIA.
I[TpaBuiia HAXOXKICHHS
MepBOOOPA3HBIX

26

Hurerpain.
I'eomeTpuyeckuii cMbICH
HHTErpaia

27

Brruncnenue
ONpeIEIEHHOTO
WHTETpalia mo Gopmyie
Herorouna-Jleonua

28

Brruncienue
ONpeIEIEHHOTO
WHTETpaia 1o Gopmysie
Hrerorouna-Jleibnua

29

[Ipumenenue naTerpana
JUJISI HAXOXKICHUS
IonIaaei IIOCKUX

duryp

30

IIpumenenue naTerpana
JUIsL HAX 02K ICHUS
00BEMOB reOMETPUIECKUX
Ten




31

[Ipumeps! perenuit
g depeHInanbHbIX
YpaBHEHHUI

32

[Ipumepsr perenuit
nmudhepeHInaTbHBIX
ypaBHEHUH

33

MaremaTtnueckoe
MOJICTUPOBAHHE
peanbHbBIX MPOIIECCOB ¢
MIOMOIIIHO
TudepeHINATEHBIX
YpaBHEHUI

34

Kontponbnas pabora:
"[lepBooOpa3Has u
uHTerpat”

35

Tpuronomerpudeckue
(hyHKITNH, UX CBOVICTBA H
rpaduKu

36

Tpuronomerpuyeckue
(YHKIMH, UX CBOHCTBA U
rpaduKu

37

Tpuronomerpuyeckue
(hyHKITNH, UX CBOVICTBA H
rpaduKu

38

Tpuronomerpuyeckue
(hyHKITNH, UX CBOVICTBA H
rpaduku

39

Tpuronomerpuyeckue
(YyHKLMH, UX CBOMCTBA U
rpaduku

40

Ot6op KopHel
TPUTOHOMETPUIECKUX
YPaBHEHU C TOMOUIbIO
TPUTOHOMETPUYECKON
OKPY’KHOCTH

41

Ot6op KopHel
TPUTOHOMETPUYECKUX
YPaBHEHU C TOMOUIbIO
TPUTOHOMETPUYECKON
OKPY>KHOCTH

42

Ot6op KopHei
TPUTOHOMETPHUYECKUX
YpaBHEHUH € IOMOIIBIO
TPUTOHOMETPHUYECKOM
OKPYKHOCTH

43

OT160p KOpHEH
TPUTOHOMETPUUYECKUX
YpaBHEHUH € IOMOIIBIO
TPUTOHOMETPUUYECKON
OKPY>KHOCTH

44

Pemenne
TPUTOHOMETPUYECKUX
HEPaBEHCTB

45

Pemenne
TPUTOHOMETPUYECKUX




HCPABCHCTB

46

Pemenne
TPUTOHOMETPUUYECKUX
HEPaBCHCTB

47

Pemtenne
TPUTOHOMETPUUECKHUX
HEPABEHCTB

48

Kontponbnas padora:
"I'padmkm
TPUTOHOMETPHIECKHX
GyHKIMHA.
TpuronomeTpuyeckue
HepaBeHCTBa"

49

OCHOBHBIE METOIBI
PEIICHUS TOKa3aTeIbHBIX
HEPaBEHCTB

50

OCHOBHBIE METOIBI
peIeHHS TOKAa3aTeIbHBIX
HEPaBEHCTB

51

OCHOBHBIE METOIEI
peHIeHI/Iﬂ ITOKA3aTCIbHBIX
HEPaBEHCTB

52

OCHOBHBIE METO/IBI
peIleHHS TOKAa3aTeIbHBIX
HEPaBCHCTB

53

OCHOBHBIE METOIBI
peleHus
Jorapu(MIYECKUX
HEPaBCHCTB

54

OCHOBHBIE METOJIBI
peueHus
norapu(pMIYECKUX
HEPaBEHCTB

55

OCHOBHBIE METO/IBI
penieHus
Jorapu(pMHUIECKUX
HEpPaBEHCTB

56

OCHOBHBIE METOIBI
peleHus
norapu(pMIYECKUX
HEPaBEHCTB

57

OCHOBHBIE METOIBI
peteHus
WppaIvoHaIbHBIX
HEPaBEHCTB

58

OCHOBHBIE METOIBI
peleHus
HpparMOHaIbHbBIX
HEPaBEHCTB

59

OCHOBHBIE METOIBI
peteHus
WppaIvoOHaTbHBIX
HEPaBEHCTB

60

OCHOBHBIE METOIBI
peleHus




HUPPATHOHATBHBIX
HEpPaBEHCTB

61

I'padmueckue meToab
permeHus
HpparroHaIbHBIX
ypaBHEHUH

62

I'paduaeckue MeToIbI
permeHus
WppaIvOHATBHBIX
ypaBHEHUH

63

I'padmyeckue MeTo B!
pelIeHNs TOKa3aTeNbHBIX
ypaBHEHUH

64

I'paduaeckne MeTOIBI
PEIICHUS TOKa3aTeIbHBIX
HEPaBEHCTB

65

I'paduyeckue MmeToabl
pereHus
norapu(pMIYECKUX
YpaBHEHUI

66

I'paduueckue MmeToabl
peleHus
norapu(phMIYECKUX
HEPaBCHCTB

67

I'paduyeckue MmeToabl
perIeHns
JIOTapUPpMITIECKIX
HEpPaBEHCTB

68

I'paduyeckue MeToIbI
peleHHS TOKa3aTeIbHbIX
1 JIOTapUPMHUIECKUAX
YpaBHEHUI

69

I'paduueckue meTombl
PpelIeHNs MOKa3aTeNbHbIX
U JIorapu(pMUUECKIX
YpaBHEHUI

70

I'padmaeckre MeTomb!
peleHHS TOKa3aTeIbHbIX
U JToTapu(PMUIECKUX
HEpPaBEHCTB

71

I'paduyeckue MeToIbI
pelLIeHHS TOKa3aTeIbHbBIX
1 JIOTapu(hMHUECKIX
HEpPaBEHCTB

72

KonrponbHas padora:
"UppanmoHaibHbIe,
roKas3areJbHbIe U
sorapuMIdecKie
HepaBeHCTBa"

73

KommnekcHsie uncna.
AnreOpanyeckas u
TPUTOHOMETPHUYECKAs
(hopMBI 3anmcu
KOMILIEKCHOTO YrCIia

74

KommnekcHble yncia.




AnreOpanyeckas u
TPUTOHOMETpHUECKast
dhopmeI 3ammcu
KOMIUIEKCHOTO YHCIia

75

Apudmernueckue
oTepanuy ¢
KOMIUICKCHBIMU YHCIIaMHU

76

Apudmernueckue
oTepanuy ¢
KOMILICKCHBIMH YHCITAMH

77

Nzo0paxkeHue
KOMIUICKCHBIX YHCEIT Ha
KOOPJAWHATHOU TIOCKOCTH

78

Nzobpaxenwne
KOMILICKCHBIX YHCEl Ha
KOOPJIMHATHOM IJIOCKOCTH

79

®opmyrna Myaspa. Kopau
N-Oli CTETIEHN U3
KOMIIJICKCHOT'O 4uCiia

80

®opmyna Myaspa. Kopau
N-0¥i CTENEeHU U3
KOMILIEKCHOTO YHCIIa

81

[Ipumenenue
KOMIUTEKCHBIX YHCEN TS
peueHus GU3nYecKux u
TeOMETPUUYECKUX 33/1a4

82

KonrtponbHas pabora:
"KommiekcHble yncna"

83

HarypanbHbie 1 niensie
qucna

84

HarypanbHble u niensie
qucia

85

IIpumeHeHue npu3HaKkoB
JEJIMMOCTH LEIIBIX YMCEIT

86

[Ipumenenne npu3HaKoB
JEIMMOCTH TIeJBIX YHCelT

87

[IpumeHeHne npu3HAKOB
JEJIMMOCTH LIENBIX YUCEIT:

HOJT 1 HOK

88

[IpumeHeHne npu3HaKOB

JACIINMOCTHU LCJIBIX YUCECII:
HOJI n HOK

89

[IpuMeHeHne npU3HaKOB
JEJIMMOCTH LIENBIX YUCEIL:
OCTaTKH 10 MOZAYJIIO

90

[IpumeHneHune npu3HaKkoB
JETMMOCTH LIENBIX YUCEIT:
OCTaTKH{ 10 MOAYJIIO

91

[IpuMeHeHre npU3HaKOB
JIETUMOCTH LIE€JIbIX YHCEN:
anroputM EBknuga aiist
pelleHus 3a/1ay B LENbIX
quciIax

92

Konrtponbnas pabora:




"Teopus nensix yncen”

93

Cucrema v COBOKYITHOCTh
YpaBHEHHUH.
PaBHOCHITEHBIE CHCTEMBI
Y CUCTEMBI-CJIeICTBHUS

94

Cucrema 11 COBOKYITHOCTb
ypaBHEHUIA.
PaBHOCHITBHBIE CHICTEMBI
U CUCTEMBbI-CIIEICTBUS

95

OCHOBHBIE METOIBI
PEUICHUS CHCTEM H
COBOKYIIHOCTEH
palMoHaIBHBIX
YpaBHEHUH

96

OCHOBHBIE METOIBI
peIIeHus CHCTEM U
COBOKYIHOCTEH
HppaIroHaTBHBIX
YpaBHEHUI

97

OCHOBHBIE METOIBI
PEIICHUs CUCTEM U
COBOKYIHOCTEH
MOKa3aTeIbHBIX
YpaBHEHUI

98

OCHOBHBIE METOIBI
PEIICHUs CUCTEM U
COBOKYIHOCTEN
MOKa3aTeIbHBIX
ypaBHEHU I

99

OCHOBHBIE METOIBI
PEIICHUs CUCTEM U
COBOKYIHOCTEN
JIOTapU(PMUUECKUX
ypaBHEHUI

100

OCHOBHBIE METOIBI
PEIICHUs CUCTEM U
COBOKYIHOCTEN
JIOTapU(PMUUECKUX
ypaBHEHUH

101

IIpumeneHue cucteM K
PELICHUIO
MaTE€MaTHYECKHX 33]1a4 U
3a/1a4 U3 pa3audHbIX
o0nacTell HAyKu U
peaIbHOM JKU3HU,
HWHTEPIpETALN
[IOJIYYEHHBIX PE3YJIbTATOB

102

[IpumeHneHue cucreM K
pEIIEHUIO
MaTeMaTHYECKUX 3a/1a4 U
3aJ1a4 U3 Pa3IMIHBIX
oOyacTell HayKu u
peagbHON >KU3HH,
HMHTEPIpETALUs
MIOJIy4YEHHBIX PE3YJIbTATOB

103

HpI/IMeHeHI/Ie HCPABCHCTB




K pEIIECHHIO
MaTeMaTH4YECKUX 3a]1a4 U
3a/1a4 U3 pa3audHbIX
oOracTeit HAyKH U
pEATIbHOM KU3HU,
HHTEpIIpeTalus
[OJIYYEHHBIX PE3yJIbTATOB

104

KoHnTtponbsHas padora:
"CucteMsl
parMoHaIbHBIX,
HpparroHaIbHBIX
MOKA3aTEeIbHBIX U
JIOTapUPMIUECKIX
ypaBHEHUI"

105

ParmonannHbIe
YpaBHEHUS C
napaMmeTpamu

106

PammonansHbIE
HEpaBEHCTBA C
napaMeTpamu

107

PammonanbHbBIE CUCTEMEL
C IapaMeTpaMu

108

HppaumonanbHble
YPaBHEHUS, HEPABEHCTBA
C mapameTpamMu

109

WppaunonansHbie
CHCTEMBI C TapaMeTpamu

110

IlokazaTensHbIE
YpaBHEHUsI, HEPABEHCTBA
C IapaMeTpaMu

111

Tloka3aTenbHbIE CUCTEMBI
C mapameTpamMmu

112

Jlorapudmudeckue
ypaBHEHUs], HEpaBEHCTBA
C IIapaMeTpaMu

113

Jlorapudmudeckue
CHCTEMBI ¢ TTapaMeTpaMu

114

Tpuronomerpuyeckue
YpaBHEHUS C
rapameTpaMu

115

Tpuronomerpuueckue
HEPaBEHCTBA C
napameTpamu

116

Tpuronomerpuueckue
CUCTEMBI C TapaMeTpaMu

117

IToctpoenue u
HCCIIEI0BaHNE
MaTEeMaTHYECKIX
MOJIETIEN peabHBIX
CUTYallUi C TOMOIIBIO
YpaBHEHUH C
rapameTpamu

118

[TocTpoenue u
WCCIIEIOBAHNE
MaTeMaTHYECKIX




MOJIETIEN peabHbIX
CUTYyallUH C TOMOIIIBIO
CHCTEM ypaBHEHUH C
napameTpamu

119

IToctpoenue u
HCCIIeI0BaHNe
MaTeMaTHYECKIX
MoJieNiel peabHbIX
CUTYaIIUH C TOMOIIIBIO
CUCTEM ypaBHEHHH C
rmapameTpamu

120

Kontponbnas pabora:
"3amaun ¢ mapameTpamMu"

121

[NoBTOpenue, 0600IICHKE,
CHCTEMAaTH3aIIs 3HAHWM:
"YpaBHenus"

122

[ToBTOpenue, 00oOIICHNE,
cHCTeMaTH3aIus 3HAaHUH:
"YpaBuenus"

123

[ToBTOpeHue, 0000IICHHE,
CHCTEMAaTH3aIlHs 3HAHWM:
"VpaBuenust. CUCTEMBI
ypaBHEeHUI"

124

[ToBTOpeHue, 0000IICHHE,
cUucTeMaTH3aIys 3HAHUM:
"HepaBenctra"

125

[ToBTOpeHue, 0000IICHHE,
CHCTEMAaTH3aIlHs 3HAHWM:
"Hepasencrpa"

126

[ToBTOpenue, 0600IICHNE,
cUCTEMaTHU3alys 3HaHUH
"HepaBenctra"

127

[ToBTOpenue, 0600IICHNE,
cCUCTEMaTHU3alys 3HaHUH
"IIpon3BoaHas u e€
npuMeHexue"

128

[ToBTOpenue, 0600IICHNE,
cCUCTEMAaTHU3alys 3HaHUH
"IIpon3BoaHas u eé
npuMeHeHue"

129

[ToBTOpeHue, 0000IICHKE,
cucTeMaTu3alusl 3HAHUH:
"[IponsBoanas u e€
npuMeHeHne"

130

[ToBTOpeHue, 0000IICHHE,
CHCTeMaTH3aIHs 3HAHUIA:
"UnTerpan u ero
pUMeHeHune"

131

[ToBTOpeHue, 0000IICHHE,
cUCTEMaTHU3alMsl 3HaHUHN
"®yHkmn"

132

[ToBTOpeHue, 0000IICHKE,
CHUCTEMAaTH3AIIMs 3HAHUI:
"®yHKImH"

133

[ToBTOpEeHme, 0000IICHNE,




CUCTEMAaTH3allNs 3HAHUH:
"@yHKIIH"

Hrorosas KOHTpoJIbHAsS

134 pabora

Hrorosas KOHTpOJIbHAaA

135 pabota

[NoBTOpeHue, 0600IICHKE,

136 .
cUCTeMaTH3alMs 3HAHUM

OBLIEE KOJIMYECTBO

YACOB I10 I[TPOTPAMME 136

10

IF'EOMETPUs
INOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne

i Tema ypoka

KonuuaectBo vacoB

Bcero

KonTpons
HBIC
paboThI

IIpaxT
YecKue
paboTsl

Jara
U3YYECHUS

ONEKTPOHH
bIC
1 poBBIE
oOpazoBare
JIBHBIC

pecypcbl

OcHOBHBIE TpaBHIIa N300paKeHNUS HA
1 PUCYHKE IIIIOCKOCTH, MapalIeIbHBIX
MPSIMBIX (OTPE3KOB), CEPENUHBI OTPE3Ka

[ToHsTHS CTEpeOMETpHH: TOUKA, IPSIMAasi,
IJIOCKOCTh, TPOCTPaHCTBO. OCHOBHEIE

2 MpaBuiIa U300paKCHUsI Ha PUCYHKE
TUIOCKOCTH, ApaIebHBIX MPSIMBIX
(OTpe3KoB), CepearHbI OTpe3Ka

INonsTHS: IEpeceKaroIuecs! INIOCKOCTH,
3 nepeceKaronuecs npsiMas u IN0CKOCTb;
MOJIYIIPOCTPAHCTBO

ToHATHS: TIepeCceKaOIINEecs TIOCKOCTH,
4 MepeceKaroIuecs NpsiMas U TIOCKOCTh;
MOJIYIIPOCTPAHCTBO




MHororpaHnHuKH, U300paskeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX 00BEKTOB

MHoOrorpaHHUKH, H300paKeHHE
MPOCTEHIIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIONMUX 00BEKTOB

AXKCHOMBI CTCPCOMETPUH U IICPBLIC
CIICACTBUS U3 HUX

AXKCHOMBI CTCPCOMETPUH U IICPBLIC
CJICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH 1 IIEPBBIC
caeacTBus u3 HUX. CrocoObl 3a1aHus
MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.
O0603HaYCHIS IPSMBIX U TIOCKOCTEH

10

N3obpaxenne ceueHnd MIpaMuIbL, Kyoa
U IIPU3MBI, KOTOPBIE IPOXOJAT Yepe3 ux
p€6pa. N3o0paxenne nepecevdeHus
MOJIYYEHHBIX IUIOCKOCTEH.
PackpamrBanye NOCTPOCHHBIX CEUEHUI
Ppa3sHbIMHU IBETAMU

11

Nzobpakenne ceueHnid MupaMuIbL, Kyda
Y TIPU3MBI, KOTOPBIE TPOXOISAT Yepe3 UX
pEopa. M3o0paxeHue nepeceueHus
MOJIYYEHHBIX IUIOCKOCTEH.
PackpaiiBaHie MOCTPOSHHBIX CEUCHUI
Pa3HBIMH [IBETaMH

12

Nzobpakenne ceueHU MUpaMuIbL, KyOa
U TIPU3MBI, KOTOPBIE TPOXOIST Yepe3 UX
pEopa. M3o0paxeHue nepeceueHus
MOJIYYEHHBIX IUIOCKOCTEH.
PackpaiiBaHie MOCTPOSHHBIX CEUSHUI
Ppa3HbIMU IBETAMU

13

W3o0paxkenne ceueHUH MupamMuIbl, KyOa
Y TIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 uxX
p€6pa. N3o0paxenne nepecevyeHus
MOJIYYEHHBIX IUIOCKOCTEN.
PackparmnBanue MOCTPOSHHBIX CEUSHUN
pa3HBIMH LIBETAMU

14

Mertop ciie1oB it TOCTPOCHUS CEICHUIN

15

Merto crietoB st HOCTPOSHHUS
cedenunii. CBoiicTBa mepeceueHuit
NPSMBIX M TUIOCKOCTEH

16

MeTton cnenoB i1 TOCTPOSHUS
cedeHni. CBoiicTBa mepeceueHui
HPSAMBIX U IJIOCKOCTEN

17

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM ToukaMm Ha péopax. Coznanue
BBIHOCHBIX YEPTEXKEN U 3alUCh 11aroB
[IOCTPOEHUS

18

[TocTpoenune ceuenuii B mupamuie, Kyoe
o TpéM ToukaMm Ha péopax. Coznanue
BBIHOCHBIX YEPTEXKEN U 3alUCh 11aroB
[IOCTPOCHUS

19

[MocTpoenue ceueHuii B mupaMuze, Kyoe
o TpéM ToukaM Ha péopax. Coznanue




BBIHOCHBIX YEPTEIKEH U 3aMKCh [1aroB
MOCTPOCHHS

20

[MocTpoeHue ceueHuii B mupamMue, Kyoe
o TpéM ToukaM Ha péopax. Co3ganme
BBIHOCHBIX YEPTEIKEH 1 3aIHCh IaroB
MOCTPOCHHS

21

IToBTOpenue mnanumeTpun: Teopema o
MPOIOPITUOHATBHBIX OTpe3kax. [lomodue
TPEYTOJIFHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHMAX Ha
BBIHOCHBIX UepTexkax. Mcropus
Pa3BUTHS INIAHUMETPHUH U CTEPEOMETPUHN

23

KonTponsnas padora "AKCUOMBI
Tp p
crepeomerpun. CeaeHms "

24

B3anMHoe pacrosnoxeHue NpsiMbIX B
npoctpancTse. CKpeluBaroIuecs
npsMele. [Ipu3Haky CKpenmBaromumXxcst
npsMeix. [lapamiensHeie mpsMeie B
IIPOCTPAHCTBE

25

Teopema o cylI€eCTBOBAHUH U
€IUHCTBEHHOCTH NPSAMOU NapaienbHON
JTAHHOW MPSAMOM, NPOXOIALIEN YEPE
TOYKY IIPOCTPAHCTBA U HE JIeKalled Ha
JaHHOM IpsiMoil. JlemMa o iepeceueHuun
MapAJUIETBHBIX MPSIMBIX MIIOCKOCTHIO

26

[TapannensHOCTB TpEX NpsAMBIX. Teopema
0 TpEX NMapaJlIeNbHbIX NPSIMbIX. Teopema
0 CKPEIIMBAIOIINXCS IPSMbIX

27

[TapannenbHOE TPOEKTUPOBAHUE.
OCHOBHBIE CBOWCTBA MapaICIbLHOTO
npoekTrpoBanus. M300pakeHue pa3HbpIX
¢duryp B napajuienbHOM MPOSKINH

28

LenTpanbHas npoekuusa. YTod ¢
COHAIIpaBJIEHHBIMU CTOPOHAMU. YTOII
MEXTy TPSMBIMA

29

3aja4n Ha I0KA3aTEeIbCTBO U
UCCIIE/I0OBAHUE, CBS3AHHBIC C
PacCIIOJIOKCHUEM IIPAMBIX B
HPOCTPAHCTBE

30

ITonsATHSA: TAPAIIIEIBHOCTD NPSIMOK U
IJIOCKOCTH B NTpocTpaHcTse. [Ipru3Hak
MapajuIeTbHOCTH MIPSIMOM U TUIOCKOCTH.
CBoiicTBa mapaysienbHOCTH IPSIMOM U
IUIOCKOCTH

31

FCOMeTpI/I‘{CCKI/IC 3aJa4i Ha BbIYHMCJICHUC
1 10Ka3aTCiabCTBO, CBA3aHHBIC C
MapajiICIbHOCTBIO MIPSAMBIX U
IUIOCKOCTCH B MMPOCTPAHCTBE

32

[TocTpoenne ceueHus, MPOXOASAIIETO
Yyepes JaHHYIO MPSIMYIO Ha YePTEkKE U
NapajuIeIbHOrO IpyroM npsiMon. Pacuér
OTHOILICHUI

33

Hapannenbﬂaﬂ MpoeKIus, NPUMCHCHHUC
JJI1 TIOCTPOCHU S CCUCHUM KY63 n




napamnenenunena. CBoiictsa
TapajuIeeuneaa u Ipru3Mbl

34

[TapannensHble mockocTy. [IpusHaku
MapajieIbHOCTH JBYX MIOCKOCTEH

35

TeopemMa o napaJEAbHOCTH U
€UHCTBEHHOCTH IIJIOCKOCTH,
MPOXOSIIEH Yepe3 TOUKY, He
NPUHAJICKAITYIO0 JAHHOU IJIOCKOCTH U
CIICJICTBUSI U3 HEE

36

CBoiicTBa mapajIeIbHBIX INIOCKOCTEH: O
MapauieIbHOCTH MPSMBIX MEPeCeUCHUs
MIpH [IEPECEUSHHUH ABYX IMapaIeTbHbBIX
IJIOCKOCTEH TpeTheit

37

CBoiicTBa MapayuIeIbHBIX TNIOCKOCTEH:
00 0Tpe3Kax mapayieabHBIX MPAMBIX,
3aKITIOYEHHBIX MEXKAY MapalieIbHBIMU
IJIOCKOCTSIMH; O ITEPECEUCHUU TPSIMOU C
ABYMI MTapaJUICIIbHBIMU IJIOCKOCTAMU

38

[oBropenwue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPHS
MPAMOYTOJIBHOTO TPEYTOJIbHUKA

40

CpoiicTBa Ky0a 1 MPSIMOYTOJIEHOTO
napajulesienumes1a

41

BrruncneHue IIuMH 0OTPE3KOB B Ky0Oe u
HpSAMOYTOJIBHOM NapaJUIEIICUIIENE

42

ITepneHAUKYISIPHOCTD IPSIMON U
mwockoctu. [Ipu3Hak
HNEPIEHANKYIIIPHOCTH IIPSIMOM U
IUIOCKOCTH

43

[TepneHAMKYISIPHOCTH IPSIMO U
miockocTy. IIpu3Hak
MIEPIEHIUKYISIPHOCTH PSMON U
TUIOCKOCTH

44

Teopema o cymiecTBOBaHUH U
€IMHCTBEHHOCTH MPSIMOH, TpOXoasIen
Yyepe3 TOUKY MPOCTPaHCTBA U
NEPHIEHINKYISIPHON K INIOCKOCTH

45

Iltockoctn NEPNCHAUKYIISIPHBIC UM
MpAMBIC B MHOTOI'paHHUKaX

46

[InockocTH M NEPHEHINKYISIPHBIE UM
HpsIMbIE B MHOTOTPaHHUKAX

47

[lepnienauKynsp ¥ HaKJIOHHAs.
[TocTpoenue neprneHaNKyIsIpa U3 TOYKH

Ha IPSAMYIO

48

[lepnienauKysp ¥ HAKJIOHHASL.
[TocTpoenne neprneHauKyspa U3 TOUKU
Ha TIPAMYIO

49

Teopema o TpEX NEPNEHIUKYISIPAX
(mpsimas u oOpatHasi)

50

Teopema o TpEx nepHeHAUKYIApax
(mpsimast m oOpaTHast)

51

YT0oI MeXIy CKPEITHBAIOIIIMUCS
MPSIMBIMUA




52

[Touck neprneHAuKyISPHBIX TPSIMBIX C
TTOMOIIBIO TIEPIICHIUKYIISIPHBIX
IIOCKOCTEN

53

OpToroHaibHOE NPOEKTHPOBAHNE

54

[Toctpoenune ceuenmii Kyba, MPU3MBL,
MPaBUILHOM MUPAMUIBI C TTOMOUIBIO
OPTOrOHAJIBHOM MPOEKIUU

55

[Toctpoenue ceuenuii Kyba, MPU3MBL,
MIPABIIIHOW MTUPAMUIBI C IOMOIIBIO
OPTOTOHATIHHOM MPOEKIIUU

56

CI/IMMeTpI/IH B IMMPOCTPAHCTBC
OTHOCHTEIBHO IIOCKOCTH. ITmockocTr
CI/IMMeTpI/Iﬁ B MHOI'OIrpaHHUKax

57

[Ipu3Hak nepneHAUKYIIPHOCTH OPAMON
Y TUTOCKOCTH KaK CJIEJICTBHE CUMMETPUH

58

IIpaBunbpHbIe MHOTOrpaHHUKU. Pacuér
PacCTOSIHUM OT TOUYKH JI0 IIOCKOCTH

59

[IpaBunpHbBIC MHOTOrpaHHUKU. Pacuér
paccTosIHUI OT TOYKH JI0 TNIOCKOCTH

60

CriocoObl OIYCTHUTh HEPIEHIUKYIISIPHIL:
CUMMETpPHUS, CABUT TOYKH IO
HapajuielIbHOU MpsAMOM

61

CIBur 10 HeMapaUIeILHOM MPSMOH,
HU3MEHEHUE PacCTOSTHUI

62

KonTponbsras pabora "B3anmHoe
pacnoJioKEHUE NPSIMBIX U INIOCKOCTEN B
pocTpaHcTBe"

63

IToBTOpEHME: yrom Mexy NPSIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHSI B
HPOU3BOJIBHOM TPEYTOJIBHUKE, TEOpEMA
KOCHUHYCOB

64

[ToBTOpenue: yron Mexmy
CKPELIMBAIOLIMMUCS PSIMBIMH B
MIPOCTPAHCTBE

65

I'eomeTpryeckue MeTOIbI BBIYMCIEHUS
yria MeXIy IpsSMbIMU B
MHOT'OrpaHHUKAX

66

JIByrpannsIii yroi. CBOWCTBO TMHEHHBIX
YTIIOB IBYTPaHHOT'O yIJia

67

[IepnenaAMKyISIpHBIE MITOCKOCTH.
CBolicTBa B3aUMHO MEPIEHAUKYIIPHBIX
IUIOCKOCTEN

68

[IpusHak nmepneHauKyIspHOCTH
IIJIOCKOCTEH; TeopeMa O IpsIMOn
[IEPECEUYCHHUSI IBYX IIJIOCKOCTEU
MEPIEHUKYIISPHBIX TPETHEH INIOCKOCTH

69

[IpsamoyronpHBIN Napanienenumnesn; Kyo;
M3MEpEHMS], CBOMCTBA IPSIMOYTOJIBHOTO
napaJulesienumne s1a

70

Teopema o nuaroHanu NpsIMOYroJIbHOTO
MapajuieenuIena u CIeICTBUE U3 Heé

71

CTCpeOMCTpI/I‘lCCKI/IC U IPpUKJIIaJHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PAacCIoOJIOKCHUCM MTPSAMBIX U INIOCKOCTH




HOBTOpCHI/IeZ CKpCIIUBAIOIIUCCH

72 npsMble, TapalieTIbHbIC MIIOCKOCTH B 1
CTaHIAPTHBIX MHOTOIPaHHHUKAX
[Napa napasnensHbIX TNIOCKOCTEH Ha

73 CKPEIMBAIONINXCS NPSMBIX, pACCTOSHUE |
MEXy CKPEIIUBAIOIIUMHUCS MIPSIMBIMU B
MIPOCTHIX CUTyaluUsIX
PaccrosiHue OT TOUKH 0 MIOCKOCTH,

“ paccTosiHUE OT MPSIMOIA 10 TIIOCKOCTH 1
Brluucnenue paccTossHUN MEXAY

75 CKPEIIMBAIOIMMICA NPAMBIMH © 1
MIOMOILBIO IIEPIEHANKYIIIPHOM
IUIOCKOCTH
TpéxrpanHblil yroji, HEpaBeHCTBA AJIs

76 TpPEXTPaHHBIX YIII0B. Teopema 1
[Mudaropa, TeopeMbl KOCHHYCOB U
CHHYCOB JUIsl TPEXTPAHHOTO yIia

77 D1eMeHTHI chepruecKol TeOMETPUH: 1
reojie3ndecKue TMHAN Ha 3eMiie

78 KOHTpOJ'ILHﬁ.SI pabora "Yrib u 1
paccTosiHus
CucremMaTHu3aiys 3HaHUH

” "MHOTOTpaHHUK U €T0 3JIEMEHTHI" 1

80 [Mupamuna. Buael nupamu . 1
[IpaBunpHas nupamuaa

81 ITpusma. IIpsimast 1 HAKIIOHHAS IPU3MBIL. 1
IIpaBuibHas npu3Ma

82 [Ipsimoit mapannenenunen, 1
MPSMOYTOJIbHBIN Napajljieienumne, Kyo

83 Brimyknbie Muororpanauku. Teopema 1
Oiinepa
Brimykinbie Muororpanauku. Teopema

84 Oiinepa. [IpaBunbHbIE 1 1
MOJTYTIPaBUIIbHBIE MHOTOT PAHHUKHI

85 KonTponbHas padora "Muororpanauku” | 1

86 IloHsTHE BEKTOpA HA IFIOCKOCTH U B 1
MPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 PasznoCTh BekTOpOB 1

89 [IpaBuio napannenenumnena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO 1
Paznosxenue BekTopa 1mo 6a3ucy Tpéx

91 BEKTOPOB, HE JIeKAIIUX B OTHOU 1
TUIOCKOCTH

92 CkaJisipHOE NMPOU3BEICHUE 1

93 Brruncnienne yria Mex 1y BEKTOpaMu B 1
MPOCTPAHCTBE

94 [Ipocreiiimme 3aga4u ¢ BEKTOpaMu 1

95 [pocreiinime 3a1a4n ¢ BEKTOpaMH 1

96 [Ipocreiimue 3anaun ¢ BEKTOpaMu 1

97 [pocreiiimme 3aga4u ¢ BEKTOpaMu 1

98 OO6o0meHne 1 CUCTeMaTH3aIMs 3HAHUH 1

99 O0001IeHNE U CUCTEMATH3ALUA 3HAHUI 1




100 | Uroroas KoHTpoJbHAs paboTa 1 1
101 | UroroBas KOHTpoOJbHAS paboTa 1 1
102 O000111eHE U cCUCTEMATH3ALNS 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I1O 102 6 3
I[MTPOI'PAMME
IFEOMETPHUA
MNOYPOYHOE IINTAHUPOBAHUE
11 KJIACC
N KoanyecTBo yacos JJ1IeKTPOHHBIE
W Tema ypoxa Beer | KOHTpoOJE IMpakruy | [Jara uupposbie
n o HbIE ecKHe U3y4eHus o0pa3oBaTeJbHBI
padoThI padoThI e pecypchl
OcHoBHbIE TIpaBUIIa
M300paKCHUS HA PUCYHKE
1 IJIOCKOCTH, TTapaJUIeTbHBIX 1
MPSIMBIX (OTPE3KOB),
CepeIMHBI OTpe3Ka
ITonsTHs crepeomeTpuu:
TOYKa, TIpsMast, IIOCKOCTh,
npoctpancTBo. OCHOBHBIE
5 npaBHiIa H300pakeHUs Ha 1
PHUCYHKE IIOCKOCTH,
napaiebHbIX TPSMBIX
(oTpe3KkoB), cepeaHbI
OTpe3ka




[TonsTus: nepecekaronyecs
IUIOCKOCTH,
nepeceKaronuecs npsaMas u
TUIOCKOCTB;
MOJIYIPOCTPAHCTBO

IIonsTus: nepecekaromuecs
IUIOCKOCTH,
HepeceKarInuecs npsaMast u
IIJIOCKOCTB;
MOIYIPOCTPAHCTBO

MHororpaHHuku,
n300paXeHne MPOCTEHIINX
MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX
00BEKTOB

MHororpaHHUKH,
M300pakeHNe MPOCTEHIIINX
MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX
00BEKTOB

AKCHOMBI CTEPEOMETPUU U
IIEPBLIC CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUU U
NIEPBBIE CIICACTBUS U3 HUX

AKCHOMBI CTEpEOMETPUH U
NIEpPBBIE CICACTBUS U3 HUX.
CriocoOblI 3a1aHus TPSIMBIX
U IUIOCKOCTEN B
NPOCTPAHCTBE.
O603HaueHMs TPSIMBIX U
IJIOCKOCTEH

10

N3obOpaxenne ceueHuit
MUPaMUIbL, KyOa U IPU3MBIL,
KOTOpbIE IPOXOIAT Yepe3
ux p&opa. Uzobpaxenue
MepeceyeHns MOTyUEeHHBIX
TUIOCKOCTEM.
PackpamuBanue
MOCTPOECHHBIX CEYCHUI
pa3HBIMU [IBETAMH

11

N3o6pakenue ceueHmit
MUPaMUJIbL, KyOa v PU3MBIL,
KOTOpBIE TIPOXOMAT Yepe3
ux péobpa. Uzobpaxenue
MepeceYeHNs OJTyYEHHBIX
TUIOCKOCTEM.
PackpamvBanue
MOCTPOEHHBIX CEUCHU I
pa3HBIMHU [IBETAMH

12

N3obpaxenne ceueHu i
MUPaMUIBI, Ky0a U IPU3MBI,
KOTOpPBIC IPOXOAT Yepe3
ux péopa. Uzobpaxkenue
MePECCUCHHUS MOTYICHHBIX
IIOCKOCTEH.
PackpamuBanue




MOCTPOCHHBIX CEUECHUH
pPa3HBIMH [IBETAMHU

13

Nzobpaxenue ceueHuit
MUPaMHABL, KyOa v IPU3MBL,
KOTOPBIC IPOXOJIST Yepes
ux péopa. M3o0pakenne
MIepPEeCEeUCHHS TOTYICHHBIX
IJIOCKOCTEH.
PackpammBanue
MIOCTPOCHHBIX CEUCHUH
Pa3HBIMH I[BETAMHU

14

Merton caemoB I
MOCTPOEHUA CEUCHU I

15

MeTton cneioB s
MOCTPOEHUS CEUCHHUI.
CaoiicTBa nepecedeHuit
HOPSIMBIX U IUIOCKOCTEN

16

Meton cnenoB ans
MOCTPOEHUS CEUCHHUI.
CoiicTBa nepeceueHuit
HOPSIMBIX U IUIOCKOCTEN

17

ITocTpoeHue ceuenuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3nannie BBIHOCHBIX
YepTeKEl U 3aIIUCh IaroB
MIOCTPOECHHUS

18

IToctpoeHnue ceuennii B
UpaMue, Kyoe mo Tpém
TOYKaM Ha pEéopax.
Co3znanne BEIHOCHBIX
YepTEXKEN U 3aMUCh 11aroB
MTOCTPOCHUS

19

IToctpoeHnue ceuennii B
MpaMue, Kyoe mo Tpém
TOYKaM Ha pEéopax.
Co3znanvie BEIHOCHBIX
YepTEKEN U 3aIIUCh 11aroB
MIOCTPOECHHUS

20

[TocTpoeHue ceuenuii B
nupaMue, Kyoe mo Tpém
TOUYKaM Ha pEOpax.
Co3znanvie BBIHOCHBIX
YepTeKel U 3aInCh IaroB
MIOCTPOEHHUS

21

IToBTOpEHME IITAHUMETPUU:
Teopema o
MIPOTIOPIIMOHANBHBIX
orpeskax. [lomobue
TPEYroJIbHUKOB

22

IToBTOpEHME IITAHUMETPUU:
Teopema Menenast.
PacueTsl B ceueHusix Ha
BBIHOCHBIX YEPTEkKaX.
Hcrtopus pazsutus
IJIAHUMETPHUH U




CTepPEOMETPHU

23

KontponbHas pabota
" AKCHOMBI CTEPEOMETPHH.
Ceuenns"

24

Bsaumuoe pacnonoxenue
MIPSIMBIX B IIPOCTPAHCTBE.
CkpemuBaromuecs
npsambie. [IpuzHaku
CKPETINBAONTUXCS MPSIMBIX.
[TapannenbHbIe NpsSMbIE B
IIPOCTPAHCTBE

25

Teopema o CylIecCTBOBaHUU
U €JMHCTBEHHOCTH IIPSIMOM
napajyieaTbHON JaHHOU
MIPSIMOH, TIPOXOIAIIEH
4yepe3 TOUKY IPOCTPaHCTBa
U He JIe)Kalel Ha TaHHOMI
npsamoit. Jlemma o
repeceyeHnn
napaienbHbIX MPSIMBIX
IJIOCKOCTBIO

26

[TapamienbHOCTB TpEX
npsaMeIx. Teopema o Tpéx
napajiCIbHBIX MPAMBIX.
Teopema o
CKPELIMBAIOLINXCS IPSIMBIX

27

[TapamnensHoe
MIPOEKTHPOBAHHE.
OCHOBHEBIE CBOHCTBA
MapayuIeILHOTO
MIPOEKTUPOBAHUSI.
N3obpaxenne pa3HbIX
¢uryp B mapaiensHOR
MIPOEKIINU

28

LenTpanpHas MpOEKIIHs.
VYroJ1 ¢ coHanpaBIeHHBIMU
CTOPOHAMHU. YTOJ MEXIY
MIPSIMBIMHA

29

3aauu Ha 10Ka3aTeIbCTBO
U MCCIIEJI0BAaHHE,
CBSI3aHHBIE C
PacCTONIOKEHHEM MPSMBIX B
MIPOCTPAHCTBE

30

[TonsTHSA: NapauIeabHOCTh
NPpAMOM U TUIOCKOCTH B
npoctpancTse. [IpusHak
HapajuieIbHOCTH NPSMOM U
miockoct. CBOMCTBa
HapajuieIbHOCTH NPSMOM U
IIJIOCKOCTH

31

I'eometpuueckue 3a1auu Ha
BBIYUCJIICHUC U
JI0Ka3aTebCTBO, CBA3AHHBIE
C TapaJIeNIbHOCTHIO
NPAMBIX U TUIOCKOCTEMN B
MIPOCTPAHCTBE




32

ITocTpoeHue ceueHus,
MIPOXOISIIETO Yepe3
JTAHHYIO MPSIMYIO Ha
YepTEKE U MaPaJUICITBHOTO
nIpyroii npsmoi. Pacuér
OTHOIICHUH

33

[TapannensHas mpoeKIus,
IIPUMEHEHHUE IS
MOCTPOCHUS CEUCHUH Ky0a
U TIapajuiesIeuIe/a.
CsolicTBa
napasulesenueaa u
TIPU3MBI

34

[TapannenpHble MIOCKOCTH.
[Ipu3naku napanieasHOCTH
JIBYX IJIOCKOCTEMN

35

TeopemMa 0 napajienbHOCTH
U CAUHCTBECHHOCTHU
IJIOCKOCTH, IPOXOASILEH
yepes3 TOUKy, He
MPUHAAJICKAILYIO JAHHOU
TUIOCKOCTH U CIIEACTBUS U3
Heé

36

CaoiicTBa napasienbHbIX
IUIOCKOCTEN: 0
MnapauiCJIbHOCTH MTPAMBIX
IepeceYeHus Ipu
MEPECCUCHUU ABYX
napajvieNbHbIX INIOCKOCTEN
TpeTbe

37

CBolicTBa napasuienbHbIX
IUIOCKOCTEH: 00 OTpe3Kax
napayieIbHbIX IPSMBIX,
3aKIIFOYEHHBIX MEXIY
napaneasHbIMU
TUIOCKOCTSIMU; O
MIEPECEUECHNUH TIPSIMOU C
JIBYMSI HapaJlIeTIbHBIMU
TUIOCKOCTSIMU

38

IloBTOpEHHME: TeOopeMa
[Iudaropa Ha mIo0cKOCTH

39

IIoBTOpEHuUE:
TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO
TPEYrojabHUKa

40

CgoiicTBa Ky0a 1
IPSIMOYTOJIEHOTO
napajienenunesaa

41

Briuucnenue e
OTpE3KOB B KyOe u
MPSAMOYTOJIBHOM
napajuieenune1e

42

[lepnennukynsapHoCTh
MIPSIMOM U IIJIOCKOCTH.
TIpuznHax

NEPIECHIUKYJIIPHOCTH




HpSIMOfI 1 IINIOCKOCTH

43

ITeprieHUKYISAPHOCTH
NpSAMOM M TIIIOCKOCTH.
ITpusnak
NEPHEHIUKYIIPHOCTH
MPSIMOM U TTOCKOCTH

44

Teopema o cyniecTBOBaHUU
Y €IMHCTBEHHOCTH IIPSIMOH,
MIPOXOJAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U
NEPIEHAUKYIJIAPHOMN K
IJIOCKOCTH

45

IImockocTu n
NEePIEHANKYISIPHBIC UM
MpSIMBIE B MHOTOI'PaHHUKAX

46

IImockoctu u
MIEPIICHNKY IS PHBIE UM
MpsIMbIE B MHOTOTPaHHHUKAX

47

[lepnengukynsp u
HakjoHHas. [ToctpoeHue
NEPIEHINKYIISPA U3 TOUKU
Ha IpsIMYIO

48

[lepnengukynsp u
HaxsIoHHas1. [Toctpoenue
MEPHIEHNKYJISIpa U3 TOYKHU
Ha MPSIMYIO

49

Teopema o Tpéx
NepHeHANKYJIIsIpax (mpsmast
" oOpaTHas)

50

Teopema o Tpéx
MepIeHIUKyIsApax (mpsamas
1 oOpaTHas)

ol

Yroa mexny
CKpEILMBAIOLIIIMHUCS
PSIMBIMH

52

ITouck neprneHuKyIsIpHBIX
MPSIMBIX C TOMOILBIO
NEPIEHIUKYIISPHBIX
MJIOCKOCTEN

53

OproroHaisHOe
MPOEKTUPOBAHUE

54

[Toctpoenne ceuennii kyoa,
MIPU3MBI, IPABUIBHON
nmupaMuabl C TIOMOUIBIO
OpPTOTOHAJIBHOM IPOEKIIUN

55

[Toctpoenne ceuennii kyoa,
MIPU3MBI, IPABUIBHON
MUPAMHUJBI C TTOMOIIBIO
OpPTOTOHAJIBLHON NMPOEKIUH

56

Cummertpus B
[IPOCTPAHCTBE
OTHOCHUTEIBHO IJIOCKOCTH.
[Tnockoctu cummeTpuii B
MHOTOT'paHHUKaX

57

ITpuznax




NEPIEHIUKYIAPHOCTH
MIPSIMOM U IMJIOCKOCTH KaK
CJICZICTBUE CUMMETPUHU

58

IIpaBuiibHBIE
MHOI'OIPaHHUKH. Pacyér
pacCTOSIHUM OT TOYKH JI0
IIJIOCKOCTH

59

IIpaBunbsHbIE
MHOI'OIPaHHUKU. Pacuér
paccTOSIHUM OT TOYKH 110
IJIOCKOCTH

60

Crioco6bI OITyCTHTH
MePIICHTUKYIISPBIL:
CUMMETPHUS, CABUT TOUKU
T10 MapaJIeIbHOM NpsMOit

61

CrBur 1o HenapaieIbHON
OpsIMOi, U3MEHEHUE
paccTosHUIA

62

KonTponbHas pabota
"B3anMHOE pacnoio;KeHue
HPSAMBIX U IUIOCKOCTEH B
pocTpaHcTBe"

63

[ToBTOpEHUE: YOI MEXAY
MMpAMBIMU Ha ITJIOCKOCTH,
TPUTOHOMETPHUSI B
MIPOU3BOJILHOM
TPEYrojbHUKE, TEOpeMa
KOCHHYCOB

64

[loBTOpenue: yron mexmay
CKPELIMBAIOIIUMHCS
IPSMBIMHU B IIPOCTPAHCTBE

65

I'eomeTpuyeckre MeToabl
BBIYHCIICHHS yTiIa MEXIY
MPSIMBIMU B
MHOTOTpaHHUKAX

66

JByrpanHslii yrosi.
CBOMCTBO TUHEWHBIX YTIIOB

JBYTPaHHOTO yTIJia

67

IlepnenaukyisspHbIe
mockocTH. CBoMCTBa
B3alMHO
TIePIICHIUKYIIIPHBIX
IIOCKOCTEH

68

ITpusnax
NEPIEHTUKYISIPHOCTH
IJIOCKOCTE; Teopema o
IPsIMOI IEpPECEUEHNUS IBYX
IUIOCKOCTEN
TIePIICHIUKYIIIPHBIX
TPEThEN MIIOCKOCTH

69

[IpsiMoyronbHBIi
apajuieeumnen; Kyo;
M3MEpEHMs], CBOMCTBA
MIPSIMOYTOJIEHOTO
napaJulesienume sia




70

Teopema o quaroHain
IPSIMOYTOJIEHOTO
napaJuieienuIeaa u
CIIEJICTBHE U3 HEE

71

CrepeomMeTpuIecKue U
MPUKJIATHBIC 33124,
CBSI3aHHBIC CO B3aUMHBIM
PAaCIONIOKEHUEM IPSMBIX U
TUIOCKOCTH

72

TloBTOpenue:
CKPEIIMBAIOIINECS TIPSIMBIE,
napajuieIbHbIE MIIOCKOCTH B
CTaHIAPTHBIX
MHOTOTPaHHUKAX

73

ITapa napamienbHbIX
IJIOCKOCTEN Ha
CKPEUTUBAIOIIUXCS MIPSMBIX,
paccTosTHUuE MEXITY
CKPETMBAOIIIMHUCS
MIPSIMBIMH B TIPOCTBIX
CUTYaITUsIX

74

Paccrosaue oT TOUYKHU 110
TUIOCKOCTH, PACCTOSIHHE OT
MPSMOU 10 TIIOCKOCTH

75

Briuucnenue pacctosiHui
MEXY CKPELUBAOIIIUMUCS
MMpAMBIMHU C IIOMOILBIO
MEPIEHANKYISIPHOI
TUIOCKOCTH

76

TpéxrpanHblii yromu,
HEpaBEHCTBA JUIA
TPEXTPaHHBIX YTJIOB.
Teopema [udaropa,
TEOpPEMbI KOCUHYCOB U
CUHYCOB JJIsl TPEXTPAHHOTO

yria

7

OneMeHTH chepruecKoi
TeOMETPHH: Fe0Ae3UIECKHE
JIMHUY Ha 3emiie

78

Konrponbnas pabora
"Yriel ¥ paccTosTHUA"

79

Cucremaru3anys 3HaHUN
"MHOTrOrpaHHUK U €T0
3JIEMEHTHI"

80

IInpamuna. Buas! nupamus,.
[IpaBuibHas nupamMuaa

81

IIpusma. Ilpsmas u
HAaKJIOHHAs IIPU3MBI.
IIpaBmiibHas npusma

82

[Ipsimoii mapamienenunen,
IIPSIMOYTOJIbHBIN
napajuiesienuen, Kyo

83

Beinykisie
MHOTI'OTpaHHUKHU. TeopeMa
Oiinepa




Brinykisie
MHOrorpanHuku. Teopema

84 Oiinepa. [IpaBunbHbIC U 1
MOJTyTIPaBUIIbHBIE
MHOTOTPaHHUKH
Kontponbnas pabota

85 "M " 1

HOTOTPaHHUKU

TlonsTue BexkTOpa HA

86 TUIOCKOCTH U B 1
MPOCTPAHCTBE

87 CyMMa BEeKTOpPOB 1

88 Pa3HoCTh BEKTOpPOB 1

89 [IpaBuiio napasenenumneaa 1

90 YMHOXXEHHUE BEKTOpa Ha 1
YHCIIO
Pasnoxenue Bexkropa 1o

91 0a3ucy TpEéx BEKTOPOB, HE 1
JIeXkKalluX B OJHON
TUIOCKOCTH

92 CkansipHO€ TPON3BEICHNE 1

93 Beruunciienue yriia Mexmy 1
BEKTOPAMH B TPOCTPAHCTBE

94 IIpocreiimue 3a1a4u ¢ 1
BEKTOpaMHU

95 IIpocTeiine 3aga4u ¢ 1
BEKTOpaMHU

96 IIpocteiiue 3agauu ¢ 1
BEKTOpaMHU

97 IIpocTeitmue 3agauu ¢ 1
BEKTOpaMHU

98 O06o001enue u 1
CHUCTEMaTH3aIUs 3HAHUH

99 O06o06mieHne u 1
CHUCTEMaTH3aIUs] 3HAHUH
HTorosas KOHTPOJIbHAS

100 P 1
pabota
HTorosas KOHTPOJIbHAS

101 P 1
pabota
O06o006mieHne 1

102 . 3 1
cucreMaTrui3anusa 3HaHN

OBUIEE KOJIMYECTBO YACOB 102

1O ITPOI'PAMME




BEPOATHOCTDb U CTATUCTHUKA
MNOYPOUYHOE INVIAHUPOBAHUE

10 KJIACC
KommdecTBo gacos DNIeKTPOH
HbIC
(hPOBEI
Neo Konrpons | ITpaktiue Hata
/o Tema ypoka Beer A3YYEHUS N
HBI KU
0 5 N N 5 © i oOpasoBar
paboThI paboThI CITBHEIC
pecypcbl
1 I'pad, cBsa3HEII Tpad), mpeacTaBlIeHNE 331291 1
¢ moMo1kko rpada
9 Crenens (BaJIEHTHOCTH) BepmuHbL. [1yTh B 1
rpade. Llenn u UKITBI
3 I'padbr Ha TockocTr. [lepeBo cirydaitHOTO 1
SKCTIEPUMEHTA
CrnyyaifHple SKCIIEPUMEHTHI (OTIBITHI) U
4 clTy4daifHble COOBITUS. DIIEMEHTapHBIC 1
cOOBITHSI (MCXOJIBI)
BeposiTHOCTB CiTydaitHOTO COOBITHSI.
5 BepositHOCTH COOBITHI B OITBITaX C 1

PaBHOBO3MOKHBIMU 3JICMCHTAPHBIMHA




COOBITHSIMUA

BeposiTHOCTH CIy4aifHOTO COOBITHSL.
BeposTHOCTH COOBITHI B OTIBITAX C

6 PaBHOBO3MO>KHBIMH 3JIEMEHTapHBIMHU 1
COOBITHSIMU
Ilepeceuenue, 00beqMHEHNE MHOXKECTB U

7 COOBITHIA, TPOTUBOIOJIOKHBIE COOBITHSL. 1
dopmyna cioKeHHsI BEpOSITHOCTEN
YcioBHasi BEpOATHOCTh. Y MHOXKEHUE

8 BeposiTHOCTEW. DopMyIIa yCIIOBHON 1
BEPOSITHOCTU
VY cnoBHas BEpOATHOCTh. Y MHOXKEHHE

9 BeposiTHOCTEH. DopMyIia yCIIOBHOM 1
BEPOSITHOCTU

10 | ®opmyna MONHOW BEpOSTHOCTH 1

11 | ®opmymna baiieca. HesaBucumble coObITHS 1

12 KomOunaTropHOe npaBuiio yMHOXKEHHSL. 1
[epecTanoBku u paxropuan

13 | Yucno coueranmii. Tpeyronpauk [ackamns 1

14 | ®dopmyna 6uHoma HeroToHa 1

15 KonTponbras pabora Nel: "I'padsr, 1
BEPOATHOCTH, MHOYKECTBA, KOMOMHATOpHKa"
bunapHsIii cirydaiitHbIi ONBIT (MCTIBITAHHE),

16 | Yemex u Heynaua. HeszaBucuMbie HCTIBITAHUS. 1
Cepust HE3aBUCUMBIX UCIIBITAHUN 10 IEPBOTO
ycmexa

17 Cepust HE3aBUCUMBIX UCIIBITAHUN 10 IEPBOTO 1
ycriexa

18 | Cepwust He3aBHCHUMBIX UCTIBITAaHHUN bepHymm 1

19 Ciy4aiiHblil BBIOOD M3 KOHEUHON 1
COBOKYITHOCTH
[IpakTnueckas paboTa ¢ HCIOIb30BAHHEM

20 3JIEKTPOHHBIX Ta0JIUI] 1

21 Cnyyaiinad BenuunHa. Pacnipenenenne 1
BEepOsITHOCTEN. [lnarpaMma pacnpeneneHus
Omnepanyu HaJl CITy4aiHBIMHA BETHYUHAMHU.

22 | Tlpumeps! pacnpeneneHuii. bunapuas 1
cllyyaiiHas BeJIM4rHa

23 I'eomerpuyeckoe pacrpeneneHue. 1
BunomuansHoe pacnpeneneHue
MareMaTHyecKoe 0KUIaHHuE CITydaiiHOM

24 | BennunHbl. COBMECTHOE pacipeieicHue 1
JBYX CIIy4alHBIX BEJIUMYUH
HeszaBucumsie citydyaifHble BETUIHNHBI.

o5 CBoiicTBa MaTEMaTHYECKOTO OXKUIAHUSI. 1
MaremaTHyeckoe OKuaaHue OMHAPHOM
CITy4aiiHOM BEJIMYMHBI
MaremMaTH4yecKkoe OKHUAaHue

26 | reOMeTPUIECKOro U OMHOMHUAILHOT'O 1
pacrpeaeneHuit

27 | lucriepcus ¥ CTaHAAPTHOE OTKJIOHCHUE 1

28 Hucnepcust OnHapHOH CiTydaiftHOM 1

BenuuuHbl. CBOMCTBA TUCTIEPCUH




MaremaTHueckoe OXKHUJAHUC IMTPOU3BCACHUA
29 " qucnepcus CyMMbI HC3aBUCUMBIX
CHy‘IaﬁHLIX BCIIMYNH

[IpakTrdeckas paboTa ¢ HCIOIB30BAHHEM
AIIEKTPOHHBIX TaOJIHUI]

30

Jlncriepcusi ONHOMHAIBHOTO PACTIPEACIICHUSL.
31 | [pakTuyeckas paboTa ¢ HCIIOJIL30BaHHEM
AIIEKTPOHHBIX Ta0JIHUI]

32 O00011EeHE ¥ cUcTEMATH3aIMA 3HAHUI

KontponbsHas padota Ne2: "HcnbsiTanus
33 | bepuymmu. Ciay4aifHble BETUYUHBI U
pacnpeneneHus"

34 O000111eH1E U cUCTEMATH3ALMS 3HAHUIH

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME




BEPOATHOCTb U CTATUCTHUKA
NNOYPOYHOE INVTAHUPOBAHUE
11 KJIACC

n/n

Tema ypoka

KoangecTBo yacoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTuyeckne
padoThI

Jlara
HU3yYCHUS

DJIeKTPOHHbBIE
nu(pposbIe
o0pa3oBaTeIbHbIE

pecypchl

Hepagenctro
Yebrpmmena. Teopema
YeoOnimena. Teopema
bepuymnnu. 3akon
OOBIITUX YHCETT

HepagenctBo
YeoOnimena. Teopema
YeoOrmmena. Teopema
bepuymnu. 3akon
OOBITUX YHCET

Hepasenctso
YeoOnmmena. Teopema
YeoOnmmena. Teopema
Bepuymnnu. 3akon
OOBIINX YHUCEI

Br160pouHbIT METO
HCCIIEJOBAHUI

[IpakTrueckas
pabora ¢
UCTIONIb30BaHUEM
3IEKTPOHHBIX TA0JIHI]

I'enepasibHas
COBOKYITHOCTb U
cirydaiiHas BEIOOpKa.
3HaKOMCTBO C
BBIOOPOYHBIMU
XapaKTEepUCTUKAMHU.
OneHka cpegHero u
JCTIEPCHI
reHepanbHON
COBOKYITHOCTH C
MIOMOIIIBIO
BBIOOPOYHBIX
XapaKTEePUCTHK

T'enepanbhas
COBOKYITHOCTb U
ciryuaiiHast BEIOOpKa.
3HAKOMCTBO C
BBIOOPOYHBIMH
XapaKTePUCTUKAMHU.
Ornenka cpeHero u
JCTIEpCHI
TeHepanbHON
COBOKYITHOCTH C
MIOMOIIBIO
BBIOOPOYHBIX
XapaKTEePUCTUK

OneHuBaHNe
BEPOSATHOCTEH
COOBITHI TIO BEIOOpKE

Craructrueckast




runoresa. [IpoBepka
MPOCTENIITNX TUIIOTES
C IOMOILBIO CBOWCTB
W3YYEHHBIX
pacripeiesieHan

10

Cratuctuyeckas
rumnotesa. [IpoBepka
MPOCTENIITNX TUIIOTE3
C TIOMOIIBI0 CBOWCTB
H3YYCHHBIX
pacripeiesieHun

11

TIpakTuueckas
pabota ¢
UCIIONIh30BaHUEM
AIIEKTPOHHBIX TaOJIHIT

12

ITpumepsr
HENpPEepbIBHBIX
CITyYailHBIX BEJIUYHH.
OyHKIUSA IOTHOCTH
BEPOATHOCTHU

13

PaBHOMEpHOE
pacripeielieHue.
IIpumeps! 3anay,
IIPUBOISIINX K
MTOKa3aTEIBHOMY U K
HOpMaJIbHOMY
pacnpeneneHusIM

14

DyHKIUSA INIOTHOCTU
BEPOSITHOCTH
MIOKA3aTeJILHOTO
pacIpeneseHus

15

OyHKIMS ITIOTHOCTH
BEPOSITHOCTH
HOPMAaJIHOTO
pacnpeneneHus

16

IlocnenoBaTenbpHOCTD
OAMHOYHBIX
HE3aBUCHMBIX
coObITHil. [Ipumep
3a71a4u, IPUBOASIIEH
K pacnpeaeneHuIo
Ilyaccona

17

IIpakTuueckas
pabora c
UCTIONIb30BaHUEM
3JIEKTPOHHBIX TA0JIHI]

18

KoBapuanus nByx
CITy4aiiHbIX BEJIUYHH.
Koappuuuent
KOppeJsIHn

19

CoBMeECTHEIE
HAOIIOICHUS IBYX
BEJINYUH

20

Bri0opounblit
k03 uIIeHT
KOPPETISALIIN

21

Paznuune mexnay
JIMHEHHOM CBA3BIO U
MIPUYHUHHO-
CIICICTBCHHOM




CBA3BIO

22

JIuneiinas perpeccus

23

TIpakTuueckas
pabota ¢
UCIIONIb30BaHUEM
AIIEKTPOHHBIX TaOJIHIT

24

IIpencraBnenue
JTAHHBIX C TOMOILBIO
TaOJHI ¥ UarpaMm,
onucarenbHas
CTaTUCTUKA

25

OmBITHI C
PaBHOBO3MOXKHBIMH
3JIEMEHTAPHBIMU
COOBITHSIMH

26

Brraucnenue
BEPOSATHOCTEHN
COOBITHII C
MIPUMEHEHUEM

opmy

27

Beruncnenue
BEPOSATHOCTEH
COOBITHI C
NPUMEHEHUEM
rpaduIecKux
METO/IOB!
KOOpJMHATHAS
npsiMasi, 1epeBo,
Juarpamma Jisepa

28

Cryuaitabie
BEJIMYHMHBI U
pacnpeeneHus

29

Marematmuaeckoe
OXKUJAHHE
cy4yaiiHOM
BCJIIMYHHBI

30

MaremaTH4uecKoe
OKHIaHHe
cy4yaiiHOM
BEITMYUHEI

31

KontponbHas pabora:
"BeposiTHOCTD 1
cTaTucTuka"

32

Brruncnenue
BEpPOSITHOCTEN
COOBITHIA C
MIPUMEHEHUEM
bopmyn u
rpaduyecKux
METOJIOB

33

Briuncnenue
BEPOSATHOCTEH
COOBITHI C
MIPUMEHEHUEM
bopmyn u
rpaduIeCcKux
METOJIOB

34

Cryqaitabie
BEJIMYMHBI U




pacnpeneneHusl.
Marematndeckoe
OXKUJaHHE
clTyJaiiHON
BEJIMYHHBI

OBLIEE KOJIMYECTBO

YACOB I10 I[TPOTPAMME 34 1 0

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

Amumos 1. A., Komsrun FO.H., TkaueBa M.B. u ap. Maremaruka: ajire6pa v Hayajia MaTeMaTU4eCKOTro
aHay3a, TeoMeTpus. AJiredpa u Hayajga MaremaTuyeckoro ananuza. 10-11kmaccel. ba3zoBblii u
yrayoneHnbsiit ypoau. M. IIpocBemienue

Aranacsu JI.C., byry3os B.®., Kagomues C.b. u ap. Maremartuka: anredpa u Hayana MaTeMaTU4eCKOTo
ananmu3a, reometpusi. 'eomerpus 10-11 xmaccel. ba3oBelii u yriyonennsiii yposau. M. [Ipocsemenue.

METOAUYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

Amumos 111 A., Konsirua FO.H., TkadeBa M.B. u np. Ypoku anredpsr n Hadana aHanm3a 10-11 kmaccer:
Mertoaunueckoe nmocodue mist yuurens. M: [IpocBemenne
Amumos L A. u np. Aunaktuyeckuit marepuain aus 10- 11 knaccoB. KoHTponbHbIE 1 U3MEPUTENBHBIC

Marepuainsl. Tectel. M.: IIpocBemenue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

- www.edu.ru - obpa3oBaTeIbHbIH
- Www.ed.goV.ru — TOKYMEHTbI IPaBUTEIbCTBA 00 00pa30BaHUU
- www.metodika.ru — meronuka

- www.ege.ru - EI'D
- http://live.mephist.ru — OTkpbITHII GaHK 33734



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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