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TITOSACHUTEJIBHASA 3AIIMCKA

Pabouasi mporpamMmMa yue6HOro Kypca «MareMaTHKa» 0a30BOro YPOBHS /st
obyuarormuxcss 10 —11 xmaccoB pa3paboTaHa Ha ocHoBe ®ezmepanbHOTO
roCyZlapCTBEHHOT0 00pa30BaTe/IbHOTO CTaHZapTa CcpeHero obilero obpa3oBaHus,
C y4YéTOM COBpEMEHHbIX MHDOBBIX TpeOOBaHMM, TIPebSB/ASEMbIX K
MaTeMaTUueCKOMy 00pa30BaHUIO, W TPAJUI[MK POCCUHCKOTO 0Opa3oBaHUS.
Peanmm3ariusi mporpamMmbl o0ecrieurBaeT OBJ/IaJieHHe K/IFOUeBLIMU KOMITETEeHI[USIMH,
COCTaB/ISIFOIIMMM OCHOBY /IJIi CAMOPA3BUTHUSI U HeTpepbhIBHOIO 00pa3oBaHUs,
1[e/IOCTHOCTh  OOII[eKY/IbTYPHOTO, JIMYHOCTHOTO M TI03HABATE/JbHOTO pa3BUTUS
JTMYHOCTH 00yYaroLuXcsl.

HE/IN N3YUYEHUSA YYEBHOI'O KYPCA «Anreopa»

Kypc «Asnrebpa v Hauasa MaTeMaTUUeCKOTrO aHa/u3a» SIB/ISeTCS OJHUM U3
Haubosiee 3HAUMMBIX B TIpOrpaMMe CTapilieil IIKOJbI, TOCKOJbKY, C OJHOMU
CTOPOHBI, OH o0ecreunBaeT WHCTPYMEHTanbHYIO 0a3y [ U3yueHus BCeX
eCTeCTBeHHO-HayYHbIX KYPCOB, a C APYroil CTOPOHBI, (hOPMHDPYeT JIOTUUecKoe U
abCcTpakTHOe MBbIlIJIeHWe Yualluxcsi Ha ypOBHEe, HeoOXOAWMOM [iisi OCBOEHMUS
KypCcOB MH(OPMAaTHKH, O0OI[eCTBO3HAHUS, WCTOPUM, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca ydall[decsi OBJIaZIeBalOT YHHBEPCA/IbHBIM SI3bIKOM COBPEeMeHHOM
HaykH, KoTopasi GopMyupyeT CBOM JOCTWKEHUSI B MaTeMaThueckou (opme.

Kypc anrebpsl 1 Haya/s MaTeMaTHUyeCKOro aHa/iv3a 3aK/iaZibiBaeT OCHOBY /st
YCIIeIIIHOTO OBJIaIeHUs] 3aKOHaMM (PU3UKH, XUMUM, OHOJIOTHM, TTOHUMAaHUS
OCHOBHBIX TEHJEHIIMMA HSKOHOMUKM U OOIIeCTBEHHOM JKW3HH, I103BOJISIET
OPUEHTUPOBAThCSI B COBPEMEHHBIX LIM(POBBIX Y KOMITbIOTEPHBIX TEXHOJIOTHSX,
yBEPEHHO UCII0/Ib30BaTh WX B TMOBCEJHEBHOMN >KW3HU. B To)ke BpeMsi OB/ajieHue
abCTpaKTHBIMA U JIOTUYECKA CTPOTMMH MaTeMaTUYeCKUMU KOHCTPYKIUSIMU
pa3BUBaeT yMeHHe HaxO[UTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTH WCTUHHOCTH
yTBEP>KIeHHUs, UCII0/Tb30BaTh 0000II[eHre U KOHKpeTHh3al[1io, abcTparupoBaHye 1
aHaJIoTHIo, OpMUpPYeT KpeaTUBHOe U KPUTUUECKOe MbillieHre. B xozie usyueHus
aireOpbl M HauaJ MaTeMaTUUeCcKOro aHajgu3a B CTaplled IIKOJe YdJalluecs
TOJTyYar0T HOBBIA OMBIT peIleHus TIPUKIAJHBIX 3a7ad, CaMOCTOSITe/IbHOTO
TIOCTPOEHHsI MaTeMaTUUeCKHUX MOJesiell peasbHbIX CUTyalldid W WHTEepIpeTaluu
MOJIyUeHHBbIX  pellleHW#, 3HAaKOMSITCSI €  TIpUMepaMu  MaTeMaTUueCKUx
3aKOHOMEpPHOCTell B TpUpOJile, HayKe U B MCKYCCTBe, C BbIJAIOLIUMUCS
MaTeMaTUUeCKUMH OTKPBITUSIMHA U UX aBTOPAMHU.

Kypc obsagaer 3HauMTeNbHBIM BOCIIMTATE/bHBIM TIOTEHI[MAZIOM, KOTOPBINA
peanu3yeTcsl Kak uepe3 yueOHbIM Marepuas, CrocoOCTBYOIIMM (HOpMHPOBaHKIO
HAayYHOTO MHPOBO33DEHUs, TaK U uepe3 CreluduKy ydeOHOU mAesTembHOCTH,



TpeOytoleit CaMOCTOSTEJIbHOCTH, aKKYpaTHOCTH, TIPOJ0JDKUTETbHOU
KOHLIeHTpAL|M1 BHUMaHNs U OTBETCTBEHHOCTH 3a I10/TyYeHHbIU pe3y/IbTarT.

B ocHoBe MeTomuku oOyueHusi anrebpe ¥ HadajaM MaTeMaTUYeCKOTO
aHaJIM3a JIEXKUT J1eATeIbHOCTHBIN TIPUHIUI 00yueHusl.

CrpykTypa Kypca «Asrebpa ¥ Hauasa MaTeMaTHYeCKOTr0 aHa/ii3a» BK/IOUaeT
Clefyrolue cofepykaTesJIbHO-MeTOoAUYeCKre JIMHUAW: «YWcma M BBIYKUC/IEHUS»,
«DyHKUIMM U rpaQuKh», «YpaBHeHMss UM HepaBeHCTBa», «Hauana
MaTeMaTU4yeckKoro aHanmsa», «MHOXecTBa W JOrMKa». Bce 0OCHOBHbIe
coZlep)KaTe/IbHO-MeTOoUYeCKre JIMHUM M3Yy4aloTCs Ha TNPOTSHKEHUM [BYX JieT
oOyueHusi B cTapllleli 11IKOJie, eCTeCTBEHHO JOTMOJHSS JPYT Apyra U MOCTeleHHO
HachllllasiCh HOBBIMA TeMaMM W pas3fenaMd. [laHHBIM KypC  SB/SIETCS
WHTErpaTUBHBIM, TIOCKOJIbKY 0O0BbenuHsieT B cebe cofep)kaHHWe HeCKOTbKUX
MaTeMaTHUeCKHX JUCLIUILIVH: anrebpa, TPUTOHOMETPUsi, MaTeMaTHUeCKUil aHa/lu3,
Teopuss MHOXKeCcTB U Jp. [Io Mepe Toro Kak yualljuecsi oBJajieBaloT BCE OoJiee
LIMPOKUM MaTeMaTUUeCKUM arrapaTtoM, y HUX Moc/je[oBaTebHO (OPMUPYETCS U
COBEPLLIEHCTBYETCSI yYMeHHe CTPOUTh MaTeMaTUuecKyr MOJelb peanbHOU
CUTyallud, TIDUMEHSITh 3HaHWs, TOydYeHHble B Kypce «Asrebpa M Havana
MaTemMaTUueCcKOro aHaau3a», [Jis pelleH’s CaMOCTOATebHO C(OPMYJIMPOBaHHOU
MaTeMaTU4YeCKOM 3a/jauM, a 3aTeM UHTEePIIPEeTUPOBATh [MOTyUeHHbIN pe3yJ/IbTarT.

CopeprkaTenbHO-MeTOAMYeCKas: JMHUSA «UKC/Ia U BBIUKC/IEHUS» 3aBepliaeT
¢dopmMHpOBaHre HAaBBIKOB MCIIO/Ib30BaHUS /IeHCTBUTEbHBIX UKMCesI, KOTOpoe ObLIOo
HauaTO B OCHOBHOW WIKojie. B crapiieil 1ikose ocoboe BHUMaHue Y[essieTcs
¢bopMHPOBaHHIO TIDOYHBIX BBIUMCIUTENbHBIX HABBIKOB, BK/IHOYAKOIIMX B Cebs
VICTI0/Ib30BaHMe pa3/IMYHbIX (OPM 3amucu [|eMCTBUTE/bHOTO YHUC/Ia, YMeHHe
palMOHA/ILHO BBINIOJIHATH JEeUCTBUSL C HUMM, [JejlaTh IPUKUJKY, OLIeHHWBATh
pe3ynbrar. OOyuaroiyecs I0/ydalOT HaBbIKM MPUOIMKEHHBIX BbIUMC/IEHUH,
BBITIO/THEHUS JIeUCTBUM C UMWC/IaMM, 3alMCaHHBIMA B CTaHJapTHOM (dopMme,
VICTI0JIb30BaHUSI MaTeMaTUYeCKUX KOHCTaHT, OLIeHWBAHUS YU C/IOBBIX BbIDAKEHUM.

JIuHusi «YpaBHEHUS W HEPABEHCTBa» PpeaM3yeTCs] Ha ITPOTSHKEHUU BCETrO
oOyueHuss B cTaplieill IIKOje, TOCKOJBKY B KaXAOM pasjerie MpOrpaMMbl
Mpe/lyCMOTPEHO pellleHrhe COOTBeTCTBYIOLMX 3ajau. OOyuaroiiyecsi oB/afieBaloT
pa3MUYHbBIMKA MeTOZiaMHM pelleHUs Le/blX, palyOHalbHbIX, WpPpaLOHa/bHbIX,
MOKasaTe/lbHbIX, JOrapu(MUUECKHX U TPUTOHOMETPUYECKUX ypaBHEHUH,
HepaBeHCTB U UX cucTeM. [lo/yueHHble yMeHUs UCIIO/Ib3YOTCS [IPY UCC/IeJ0BaHUN
(GYHKUMKA C MOMOLBI0 MPOM3BOJHOM, pelleHWd MNPUKIaJHbIX 3aJay M 3ajauy Ha
HaxO)KJeHre Haubo/MbIIMX W HauMeHbIIWX 3HaueHud GyHkOuU. JlaHHas
coZiep>kaTesibHasi JIMHWSL BK/IOYaeT B cebs Takke ¢opMUpOBaHUWE yMeHHUN
BBIMOJIHATE pacuéThl 10 ¢opmysaaM, npeoOpa3oBaHUs Lie/blX, palMOHAa/bHBIX,
VppalMOHaNbHbIX M TPUTOHOMETPUUECKUX BbIDAXKEHUM, a TakKe BbIPaXKEHUH,



coJiepKallux CcTereHW W JiorapudMmbl. Biarogaps u3ydeHuto anreOpanyeckoro
MaTepuasa TIPOMCXOJWT  JajibHellllee  pa3BUTHE  AJFOPUTMHUYECKOTO U
abCTpPaKTHOTO MBbIIIEHUSI YYall[UXCsl, (OPMUPYIOTCS HaBbIKW [IeYKTUBHbIX
paccyxpaeHuid, paboTbl €  CUMBOJBbHBIMU  (opMamMu,  Tpe/CTaBIeHUs
3aKOHOMEpPHOCTe YW 3aBUCHMMOCTel B BHJe PaBeHCTB M HepaBeHCTB. Asrebpa
npeasiaraeT 3(PQeKTVBHble HWHCTPYMEHTbI [jIs pelleHus] TIPaKTUYeCKUX |
eCTeCTBeHHO-HAayYHbIX 3a/lau, HarJsHO JeMOHCTPUPYeT CBOM BO3MOKHOCTH Kak
s13bIKa HayKHU.

CopeprkaTenbHO-MeTOAWYeCKasi JUHUSA «®DPYHKIMA HW  TpaduKH» TEeCHO
repenyieTaeTcs C [pyruMHy JIMHUSIMUA Kypca, TTOCKOJIbKY B KAKOM-TO CMbIC/Ie 3aaéT
rocJiefloBaTeIbHOCTh V3y4eHus MaTepuarna. N3yueHue CTereHHOM,
TM0Ka3aTe/IbHOM, JIOrapu(p)mMruIecKOr U TPUTOHOMEeTPUYEeCKUX (PYHKLMH, UX CBOWCTB
¥ rpadukoB, UCTIONB30BaHUe (MYHKIUN [ pellleHus 3a/ay U3 PYTruX yueOHbIX
TIpeIMETOB U peasibHOM >KM3HU TeCHO CBSI3aHO KaK C MaTeMaTU4eCKUM aHaIu30M,
TaK M C pellleHWeM ypaBHeHWM U HepaBeHCTB. [Ipu 3ToMm 6oJibllloe BHUMaHUe
yaensiercss (\OpMHUPOBAHUIO YMEHUs BbIpakaTb (DOPMy/IaMU 3aBUCHMOCTU MeXIy
pa3/IMUHbIMKA BeMYUHAMM, HCC/Ae[0BaTh IOyYeHHble (YHKIMM, CTPOUTb HUX
rpaduku. MaTepuan 3TOM cofiepKaTe/lbHOM JIMHUY HalleJleH Ha pa3BUTHe YMeHUl
Y HaBLIKOB, TO3BOJIIOIIMX BbIpaKaThb 3aBUCUMOCTH MeX/Ay BeJWYMHaM{ B
pas/iMuyHOM (popMe: aHAIMTUUEeCKOM, rpauueckor U cioBecHoM. Ero usyueHue
CrocoOCTBYeT pa3sBUTHIO alTOPUTMHUYECKOTO MBIIIJIEHUs], CIOCOOHOCTH K
0000111eHHI0 ¥ KOHKPEeTH3alluH, UCTI0/Ib30BaHHIO aHAJIOTHH.

CopepxxarenbHasi MHUS «Hauasa MareMaTHMUeCcKOro aHaau3a» T03BOJISeT
CYLLeCTBEHHO pacIIMpUTh KPYT KaK MaTeMaTH4eCKUX, TaK W MPUKIaJHbIX 3ajay,
JOCTYTHBIX 00YYarOIUMCsI, Y KOTOPBIX TIOSIB/ISIETCS BO3MOXXHOCTh MCC/IeZIOBaTh U
cTpouTh Trpa@uku GYHKIMM, oOmpefensTb WX HauOOJbIIMe W HaWMeHbIIIe
3HaueHUsl, BBIUUC/IATh TUIOIAAU (GUryp U OOBEMBI Tes, HAXOAUTb CKOPOCTH U
yCKOpeHusi TipoLeccoB. [laHHasi cojepskaTejibHasi JIMHUSI OTKpPbIBAaeT HOBBIE
BO3MO)KHOCTM TIOCTPOEHMSI MaTeMaTUueCKUuX Mojie/iell peabHbIX CUTyalui,
HaxOKJEHUs HaWIyullero pelleHWs B TPUK/IAAHbIX, B TOM UHWC/Ee COLMAJIbHO-
9KOHOMUYeCKHX, 3ajilauax. 3HAKOMCTBO C OCHOBAaMM MaTeMaTHMUeCKOro aHasuv3a
CIOCOOCTBYeT pa3BUTHIO a0CTPaKTHOTrO, (OPMabHO-JIOTUYECKOTO U KPeaTUBHOTO
MBIIILJIEHUs], (OPMHPOBAHUI0 YMEHWW paclio3HaBaTh TIPOSIBJIEHUS] 3aKOHOB
MaTeMaTUKHM B Hayke, TexHUKe U HCKyccTBe. OOyyaroiiyecss y3HaKOT O
BBI/IAIOLLMXCS pe3y/ibTaTaX, IMOJy4YeHHbIX B XO/le Ppa3BUTHUsS MaTeMaTUKM Kak
HayKH, U UX aBTOpax.

CopeprkaTebHO-MeTOAuYeCKasi TMHUS «MHOXXecTBa M JIOTUKa» B OCHOBHOM
MOCBSILLIEHA  37IeMeHTaM  TeOpMHM  MHOXeCTB.  TeopeTHKO-MHOXXeCTBEHHBbIe
Tpe/iCTaB/IeH!s] TIPOHM3BbIBAIOT BeCh KypC IIKOJbHOW MaTeMaTUKU W TpeJjiaratoT



HanboJiee YHUBEpPCATbHBIA S3bIK, 00beUHSIOIUN BCe pa3zie/ibl MaTEMAaTUKH U eé
TIPU/IOXKEHWH, OHU CBSI3bIBAIOT Pa3Hble MaTeMaTU4yecKre AWCLIUIUIMHBI B eMHOe
1jeioe. [103TOMYy Ba)KHO ZaThb BO3MOXKHOCTH IITKOJIbHUKY TIOHHMAaTh TEeOPETHKO-
MHO>K€CTBEHHBIM $3bIK COBPEMEHHOM MaTeMaTHKU W HCII0/b30BaTh €ro s
BbIP@)KEHHS] CBOMX MbIC/IEH.

B kypce «Anrebpa ¥ Hauajla MaTeMaTH4eCKOrO0 aHaju3a» TPUCYTCTBYIOT
TaK)Ke€ OCHOBBI MaTeMaTHYeCKOro MO/eIMPOBAHMs, KOTOPbIe IPHU3BaHbI
cchopMUpOBaTh HAaBLIKK TTOCTPOEHUST MO/e/ield peayibHbIX CUTYalAi, UCC/IeJOBaHUS
3TUX MOJiejieli C TOMOIIBI0 ammapaTa ajreOpbl ¥ MaTeMaTUYecKOro aHaiau3a |
WHTEPIPeTaLUY TT0/TyUYeHHBIX pe3y/bTaToB. Takue 3aJjaHusl BIUIETEHBI B KaXK[bIH
13 pa3/ie/ioB MPOrpaMMBbl, MIOCKOJILKY BeCh MaTepuas Kypca IIUPOKO UCIOJTb3yeTCs
QTS pellieHust TIPUK/IaHBIX 3a7iau. [1py pellieHUH peanbHBIX MPAaKTHUYECKUX 3a/ay
yualyecsi pa3BUBalOT HAOJII0aTe/IbHOCTb, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCsi, HCIIO/Ib30BaTh AaHA/IOTHIO, 0000I[aTh M KOHKPETU3HPOBATh
npobsieMy. [lesiTelbHOCTh MO (hOPMHPOBAHMIO HABBIKOB PEIIeHHS TPUKIIaJHBIX
3a/lau OPraHMU3yeTCsl B MpOIlecce M3yueHHs BCceX TeM Kypca «Aurebpa v Hadajia
MaTeMaTHUYeCKOT0 aHa/In3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM MlaHe Ha W3yueHHe Kypca anreOpbl W Hauajl MaTeMaTUUYeCKOTO
aHa/iM3a Ha 6a30BoM ypoBHe oTBOAWTCS 4 yaca B HeZemo B 10B kiacce, 2 yaca B
Henemo B 10A knacce, 4 yaca B Hefienmto B 11b kitacce, 2 vaca B Hezento B 11A
Kmacce. Bcero 3a iBa rozsa obyuenusi — 272 yue6HbIX 4acoB UM 136 yueOHBIX
4yacoB.

dopMa ITpoMeKyTOUHO#M aTTecTaliuv: KoHTponbHasi paboTa.



COJIEP)KAHUE YYEBHOI'O KYPCA «Anreopa»
10 KJTACC

Yucia ¥ BBIUMC/IEHUS

ParjponanbHble uncsia. OObIKHOBEHHBIE W JleCATHYHBIE ApPOOH, TIPOIEHTHI,
OeckoHeuHble  Tepuogudeckre  7Apobu.  ApudmeTnueckre — Orepalud  C
paLMOHaNIbHBIMU YKUC/IaMU, TIpeobpa3oBaHus YMC/IOBBIX BhipakeHUi. [IprMeHeHue
npo0eil M TIPOIIEHTOB /ISl PellleHus TMPUK/IAAHBIX 3a/lau U3 pa3/MuHbIX OTpaciei
3HaHUM U peaslbHOM KU3HU.

HenictBuTenbHble uWcia. PalyoHaibHble ¥ UpPpALMOHA/bHBbIE YHCIIA.
ApudmeTnueckue ormepaluud C [elCTBUTeNbHbIMU uucaamMu. [IpubikéHHbIE
BBIUMC/IEHYSI, TIPaBUIa OKPYTJIeHUs], TIPUKU/IKA Y OL|eHKa pe3y/ibTaTa BEIYMCIEHUM.

CreneHb C UenbiM TnokasaTesieM. CraHzapTHas (opMma  3amucH
JeNCTBUTeIbHOTO  uuncaa. Vcronb3oBaHWe mofxofsield  (opMbl  3amucu
JleCTBUTENIbHBIX YMCes [JJIsl pelleHUs] MPaKTUYeCKUX 3a/au M MpefCTaB/ieHUus
JlaHHBIX.

Apudmetvueckuii  KOpeHb  HaTypa/jibHOW  cTermeHW. [lelicTBUsi  C
apu(pMeTHYeCKMMH KOPHSIMUA HaTypa/ibHOM CTerNeHHU.

CHHYC, KOCMHYC U TaHT'€HC YMC/I0BOTO aprymeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHreHC YKC/I0BOT0 apryMeHTa.

YpaBHeHus U HepaBeHCTBA

ToykzecTBa U TOXKJeCTBeHHbIe TIpeobpa3oBaHUs.

[Tpeobpa3oBaHue TPUTOHOMETPUYEeCKHUX BbIPa)KEHUH. OcCHOBHbIE
TPUTOHOMeTpUUecKre (POpMyJibl.

YpaBHeHUe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellleHWe HepaBeHCTBa.
Merton uHTEpBasoBs.

PeliieHue 1je/1bIX U APOOHO-pal[MOHATBHBIX YPaBHEHUM U HEPABEHCTB.

PellieHne uppaliMoHa/ibHBIX YPaBHEHUM U HEPABEHCTB.

PellieHne TpUrOHOMETPUYECKUX YPaBHEHU.

[IprMeHeHMe ypaBHEHUM M HEPaBEHCTB K PEIIeHUI0 MaTeMaTUUeCKUX 3ajau
1 3a/la4 U3 Pa3/IMYHbIX 00/1acTeil HAyKU U peasibHOM JKHU3HU.

®DyHKIUU U rpaduku

@OyHKIWsA, Ccrmocobbl 3afaHus  QyHKiyu. ['paduk GyHKUMKA. B3auMHO
oOpaTHble PyHKIIUU.

Ob6sacTh ompejiesieHHss 1 MHOXeCTBO 3HaueHU ¢yHkuuu. Hymu dyHKIuu.
[TpomeXKyTKU 3HAKOMOCTOSIHCTBA. YETHbIEe Y HEUETHBIE (DYHKI[UH.

CrerneHHast (GyHKLIUS C HaTypalbHBIM U 1ie/IbIM MOKa3aTesnieM. Eé cBoiicTBa u
rpaduk. CBolicTBa U rpauK KOPHS N-Ol CTeTeHH.



TpuroHomeTrprueckasi OKPY>XHOCTb, OIpeJieJileHue TPUTOHOMEeTPUYECKUX
(GyHKLMN YMCI0BOrO apryMeHTa.

Hauana MaTeMaTU4eCKOro aHa/ju3a

[TocnenoBaTenbHOCTH, CTI0CcO0bI 3a/1aHusA 1oc/ieJ0BaTeIbHOCTEN.
MoOHOTOHHBIE I0C/Ie0BaTe/IbHOCTH.

ApudmeTrueckast U reoMeTpuuecKasi iporpeccruy. beckoHeuHo yObiBaroias
reoMmetrpuyeckas mporpeccus. Cymma 6eckoHeyHO yObIBarolileli TeoMeTpruuecKou
riporpeccur. dopmysia CJI0KHBIX TPOLIEHTOB. Vcrosib30BaHve mporpeccuu Ajisi
pelleHUs peasibHbIX 3a/a4 MPUKIIAAHOTO XapakTepa.

MHoxecTBa ¥ JIOTUKa

MHo>XecTBO, orepalldd HaJ, MHOXKecTBamM. [lnarpammbl JOiijiepa—BeHHa.
[IprimeHeHMe TeOpeTUKO-MHOXXECTBEHHOI0 arirapara [/l OMUCaHUsl peasibHbIX
TIPOLECCOB U SIBJIEHUM, TIPY PeIlleHnH 3aJad U3 JPyTuX yueOHbIX MpeIMeTOB.

Ornpefenenue, Teopema, CJie/ICTBUE, J0OKa3aTelbCTBO.

11 KITACC

Uuc/ia ¥ BbIYMCIEHUS

HatypasnbHble U Liesible unca. [Ipu3Haky JeTMMOCTH Lie/TbIX YUCeI.

CrerneHb C palMOHA/IbHBIM TOKa3aTeneM. CBOUCTBA CTEIIEHM.

Jlorapudwm umcna. [lecaTiuyHble U HaTypasbHble J0raprudMbI.

YpaBHeHMs U HepaBeHCTBA

[Tpeobpa3oBaHye BeIpaXKeHU, CO/IePrKalluX JoraprudMbI.

[Tpeobpa3oBaHre BbIpa)KeHUM, COZepXKallliX CTeleHW C paljioHaIbHbIM
TOKa3aresieM.

[Tpumepbl TPUTOHOMETPUUECKUX HEPaBEHCTB.

[Toka3aTesibHble YpaBHeHUsI U HepaBeHCTBa.

Jlorapudmuueckrie ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl TUHENHHBIX ypaBHeHHM. PellleHre MPUK/IAHBIX 3a7lau C TIOMOII[bIO
CUCTEMBI JIMHEVHBIX YPaBHEHUM.

CucTeMbl M COBOKYITHOCTHY PALIMOHA/IbHBIX YPaBHEHUM U HEPABEHCTB.

[IpumeHeHve  ypaBHEHUM, CUCTEM W  HEPaBEHCTB K  DELIeHHUI0
MaTeMaTHUeCKWX 3a/lad M 3aZlau W3 pa3/MuHbIX 00silacTeli HayKu W peasbHOU
YKU3HU.

®DyHKIUU U rpaduku

Oynkums.  [lepuoguueckue  QyHkiuMU. [IpoMeXXyTKM  MOHOTOHHOCTHU
byHKIMM. MakcMMyMbl 1 MUHUMYMbI (QyHKImMU. HaubOosblllee ¥ HauMeHbIIIee
3HaueHHe (QYHKIIUU Ha IPOMEXYTKe.

TpuroHomeTpruueckue PyHKIMU, UX CBOMCTBA U IPa(PUKHU.

[Toka3zaresibHas u orapudmMudeckast PyHKIMM, UX CBOMCTBA U rpadrKH.



Wcrnonb3oBaHre rpadUKoB QYHKLMM ZJis pellieHus] ypaBHeHUM U JIMHeWMHbBIX
CUCTEM.

Wcrnonb3oBanve rpagukoB (YHKLMM [Ji1 UCC/IeJ0BaHUSl TPOLIECCOB U
3aBHCUMOCTeM, KOTOpble BO3HUKAIOT TPU pellleHWd 3aflau W3 APYruX yueOHBIX
1IpeJMeTOB U peaslbHOM >KU3HHU.

Hauana maTeMaTHuecKoro aHaausa

HernpepbiBHble (GyHKUMKU. MeTo UHTepPBasIOB /1Jisl pellieHUs] HepaBeHCTB.

[IpousBogHast (QyHkuuu. ['eomeTpuyeckud U (U3UYECKUM  CMBICI
TIPOU3BO/JHOM.

[Tpou3BogHble  3neMeHTapHbIX  (QYHKUMM.  DopMysnbl  HaXOXEHUs
TIPOU3BO/IHOM CYMMBbI, TIPOU3BE/IEHUSI Y YaCTHOTO (PYHKIIUM.

[IpumeHeHVe NPOU3BOAHOW K MCC/Ie0BaHUIO (YHKLMK HA MOHOTOHHOCTb U
SKcTpemMyMbl. HaxoxieHue Haubosibllero ¥ HauMeHbIllero 3HaueHus: QyHKIMU Ha
OTpe3Ke.

[IpumeHeHVe NPOM3BOJHOM [J/Is HaXOXXJEHWsS HaWIyullero pelieHus B
MPUK/IaJHBIX 3ajavax, [JJjs OIpefieJieHHss CKOPOCTH TIpoLecca, 3aZaHHOro
dbopmyoii umm rpadukom.

[TepBooOpa3sHast. Tabmmila repBoobpasHbIX.

WHurerpan, ero reoMeTpuyeckud U (U3UUECKUMM CMbICA. BbruncieHve
uHTerpaa o ¢opmysie HetoToHa—/IeiibHu1Ia.



IINTAHUPYEMBIE PE3YJ/IBTATDI

OcBoenue yuebHOTO TIpegMeTa «MareMaTHKa» JO/DKHO 00ecrieurBaTh
JOCTIKeHWe Ha ypOBHe cpeJHero o01mero oopa3oBaHus CeyrOIINX JUUYHOCTHBIX,
MeTarnpeAMeTHbIX U TIpeIMeTHbIX 0Opa3oBaTelbHbIX pe3y/IbTaToB:

JINMHHOCTHBIE PE3YJ/IbTATDI

JINUHOCTHBIE pe3y/ibTaThl OCBOEHWsS TIPOrpaMMbI yueOHOTO TpeiMeTa
«MartemaTrKa» XapakTepUu3yHTCS:

['paxkmaHCckoe BOCTIUTaHUE:

cchOpMHUPOBAHHOCTBIO TPAXKIAaHCKOH TTO3UI[UHM 00yUaroIerocsi Kak akTHBHOTO
W OTBETCTBEHHOTO UjieHa pPOCCHHCKOTO o0OIecTBa, Iipe/iCTaBieHUeM O
MaTeMaThYeCKUX OCHOBax (PYHKI[MOHWUPOBAHUS Pa3/UUHbIX CTPYKTYp, SIBJI€HUH,
npoLieiyp Tpa)kJaHCKOro ofiiectBa (BbIOOPBI, OMPOCHI U TMp.), yYMeHUeM
B3aMMO/IeiCTBOBaTh C COLIMA/JIbHBIMA MWHCTUTYTaMU B COOTBETCTBUM C WUX
GYHKUMSIMU U Ha3HAaUeHUEeM.

[TaTpuoTrueckoe BoCIUTaHUe:

c(hOpMHUPOBAaHHOCTbID POCCUMCKOW TpaXkZaHCKOW UAeHTUYHOCTH, YBa)KeHHsI
K TMPOLLJIOMY M HaCTOSIeMY POCCUMCKOM MaTeMaTHKH, LIeHHOCTHBIM OTHOLLIEHUEM
K JOCTW)XXEHUSIM DPOCCUMCKUX MaTeMaTMKOB W POCCUMCKOM MaTeMaTUueCKOu
IIKOJbI, K WCIO/b30BAaHUIO 3THUX [OCTW)KEHUM B APYrMX HayKaxX, TeXHOJIOTHSX,
chepax IKOHOMUKH.

yXOBHO-HPaBCTBEHHOI'O BOCITUTAHUSI:

0CO3HaHUEM JIYXOBHBIX LIeHHOCTe! POCCHUICKOTO0 Hapo/a;
chOpMUPOBAHHOCTBI0  HPAaBCTBEHHOI'O  CO3HAHUS, STUYECKOTrO TIOBeJeHwUs,
CBSI3aHHOTO C TIPAKTUYECKUM MPUMeHEeHUeM JOCT)KEHUN HayKU U 1eTe/IbHOCThIO
yUEHOr0; 0CO3HaHWEeM JIMYHOT0 BKJ/Ia/la B IOCTPOeHHe yCTOMUKBOToO Oy yIiiero.

OCTeTuyeckKoe BOCIUTaHUe:

3CTETUUECKUM OTHOIIIEHWeM K MUPY, BKJIOuUasi 3CTETHKY MaTeMaTUueCKuX
3aKOHOMEpPHOCTeH, 00BLEKTOB, 3a7iay, pelleHuH, paccy>XeHuM;
BOCIIPUMMUYUBOCTBIO K MaTeMaTU4eCKUM aclieKTam pa3/TMYHbIX BU0B UCKYCCTBaA.

du3nueckoe BOCIUTAHUE:

chOpMUPOBAHHOCTBI0 YMEHUs] TIDUMEHSITb MaTeMaTUuecKue 3HaHUS B
MHTepecax 3/J0pOBOro U 6e3oracHOro obpasa »KU3HH, OTBETCTBEHHOT'O OTHOLLIEHUS
K CBOEMY 37I0POBBIO (3/10pOBOe MUTaHUe, COa/laHCUPOBAHHBIN peXUM 3aHATHN U

OT/[bIXa, peryJisipHas bur3uueckas aKTUBHOCTD); ¢bur3nueckoro
COBEepILIEeHCTBOBaHUS, rnpu 3aHATUSIX CMIOPTUBHO-03[,0POBUTEILHOM
JesITeNIbHOCTBIO.

TpyznoBoe BoCIUTaHUeE:



TOTOBHOCTBIO K TPYAY, OCO3HAaHWEM LIeHHOCTH TPY/AOMI00Us; UHTepecoM K
pa3nuuHbiM  cdepaMm  TIpodeCCHOHANBHOW  /leATeTbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U eé TPUIOKEHUSIMH, YMEHHEM COBepIlaTh OCO3HAHHBIA BLIOOD
Oyayiiert mipodeccMd W peanu30BbIBaTh COOCTBEHHbIE JKWU3HEHHbBIE TI/IaHbI;
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy 00pa3oBaHHMIO M
camMo0o0bpa3oBaHUI0 Ha TPOTSDKEHWH BCel J>KU3HW; TOTOBHOCTHIO K aKTUBHOMY
YUaCTHIO B PEIIeHUH IMPAaKTUUECKUX 3a/]au MaTeMaTHUUeCKOl HarpaB/eHHOCTH.

DKOJI0ruuecKoe BOCIUTaHKe:

cchOpMHUPOBAHHOCTBIO 3KOJIOTMUECKON KY/IbTYPhl, TMOHUMaHWEM BJIUSHUS
COLIMaTbHO-9KOHOMUYEeCKHX MPOLIeCCOB Ha COCTOsIHME TIPUPOAHON U COLMA/IbHOU
cpeipl, OCO3HaHWeM TJio0anbHOrO  XapakTepa 9KOJOTMYecKuX mpobsem;
OpHeHTalleld Ha TIpUMeHeHWe MaTeMaTUUeCKWX 3HaHWM i pellleHus 3a/ayu B
o0macTd OKpy»Karolllell cpefibl, TIJITAHUPOBAHWS TIOCTYIIKOB U OLIEHKH WX
BO3MOJKHBIX TTOCJIe/ICTBUMN /11 OKPY>KalOILler CpeJbl.

LleHHOCTH HAYYHOT'O TTO3HAHUS:

c(OpMUPOBAHHOCTEI0 MHPOBO33pEeHMUs], COOTBETCTBYIOIIEIO0 COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HayKd U  OOIeCTBEHHOW TMPAKTUKHW, [TOHUMaHHEM
MaTeMaTUueCKOW HayKu Kak cdepbl uesioBeUeCKOW [esiTe/IbHOCTH, 3TarioB eé
Pa3BUTHS M 3HAUMMOCTU I PA3BUTHS [UBWIM3ALMK; OBJIAIEHUEM SI3BIKOM
MaTeMaTUKH M MaTeMaTHyecKoW KY/JIbTYpOM KaK CpPeJCTBOM II03HAHUSI MUPA;
TOTOBHOCTBIO OCYIIECTBJISITh TPOEKTHYIO U MCC/Ie[0BaTeNbCKYH0 [esiTeIbHOCTh
WHAWBU/IyalbHO U B TPYIIIIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MerTamnpeaMeTHble pe3ynbTaThl OCBOEHUs TPOrpaMMbl yueOHOTO TpeaMeTa
«MaTemaTHKa» XapaKTepU3YIOTCS OBJIaZieHeM yYHUBepCaTbHbIMHU
nosHasamesabHbIMU  OeliCmBUSMU,  YHUBEPCA/AbHbIMU  KOMMYHUKAMUBHbIMU
delicmeusiMu, yHU8epCaabHbIMU pe2yAsimueHbIMU OelicmeusiMu.

1)  YHusepcaabHble  no3HaeamenbHble  Oelicmgusi,  obecneuusaiom
¢opmuposaHue 6a3z08bix KOSHUMUBHbIX npoyeccos obyuarowjuxcs (oceoeHue
MemoOo8  NO3HAHUS  OKpyycawmwe20  Mupd;  NpuMeHeHue  /02Uu4ecKux,
uccnedosamenbCKuUx onepayuli, ymeHuti pabomams ¢ uHpopmayueti).

ba3oBble noruueckue AevCTBUS:

e BBISB/ISATh M XapaKTepPU30BaTh CYIleCTBEHHbIe TTPU3HAKA MaTeMaTUUeCKUX
O00BEKTOB, TIOHSTHM, OTHOIIEHUM MeXAy TOHSITUSIMU; (POPMYIUPOBATh
orpefieJieHUs]  TIOHATWUM;  yCTaHAB/IMBATb  CYIIIECTBEHHBIM  TIPU3HAK
K/accUpUKaI[K, OCHOBaHHWs [Jii 0000IIeHrss W CpaBHEHWs, KpPUTepUu
TIPOBOIMOT'O aHa/IN3a;



BOCIIPUHUMATh, (oOpMy/nupoBaTb W  MpeoOpa3oBbIBaTb  CYKAEHUS:
yTBep/IUTe/IbHble U OTpHULaTe/ibHble, eJWHUYHbIe, YacTHble U O0OIue;
yCJIOBHBIE;

BbISIB/ISITH ~ MaTeMaTUUeCKWe  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBOpeunsi B (akrax, [JaHHbIX, HaOMIOZEHUSX U YTBeP)KAEHUsIX;
npejjaraTb ~ KpUTepUM [/l BBIABJIEHUST  3aKOHOMEpPHOCTeH U
MIPOTUBOPEYMA;

Jle/1laTh BBIBOZIbI C KCIIO/Ib30BAHWEM 3aKOHOB JIOTWKM, JeJyKTUBHBIX U
VH/YKTUBHBIX YMO3aK/IH0UeHUH, YMO3aK/IF0UeHUM 10 aHa/IoTHY;
IIPOBO/IUTH CaMOCTOSTE/IbHO [l0Ka3aTe/bCTBa MaTeMaTUUeCKHUX
yTBEP)X/J€eHHH (TIpsiMble M OT MPOTHMBHOIO), BHICTPAUBAaTh apryMeHTaL1Io,
NIPUBO/IUTL TIPUMEPbl W KOHTPIIPUMEpPbI; OOOCHOBBIBAaTH COOCTBEHHbBIE
CY’>XZ,eHUs U BbIBO/IbI;

BbIOMpATh CIriocob pereHus: yueOHOW 3azauu (CpaBHUBATb HECKOJIBKO
BapUaHTOB pellleHus, BbIOMpaTh Haubosiee TMOAXOAALIMM C YUYETOM
CaMOCTOSITEJIbHO BbI/Ie/IEHHBIX KDUTEPHUEB).

ba3zoBble uccaeioBaTeIbCKUe AeiCTBUS:

VICTI0/Ib30BaTh BOIPOCHI KaK HUCC/e/10BaTebCKUM MHCTPYMEHT IO3HAHMS;
¢bopMy/iMpoBaTh BOIMPOCHI, (PUKCUPYIOLMEe TPOTUBOpeUUe, MpobseMy,
yCTaHaB/IUBaTb  MCKOMOE M  [JlaHHOe, (OpPMHPOBaTb  THUIIOTE3y,
apryMeHTHPOBAaTh CBOKO MO3ULIUI0, MHEHUE;

NIPOBO/IUTH CaMOCTOSITEJIbHO CIUIaHMPOBaHHBIN 5KCIIePUMEHT,
UCC/IefloBaHUe 10 YCTaHOBJIEHHWIO OCOOEHHOCTel MaTeMaTH4ecKoro
o0beKTa, sIBJIeHUs, TIPOLIECCA, BBISBJIEHUIO 3aBUCHUMOCTEM  MEXIy
o0beKTaMu, SIBIeHUsIMU, TIPOLieccamMu;

CaMoCTOsITe/IbHO (OpMyIUpPOBaTh 000611IeHNs ¥ BbIBO/IbI 10 pe3ysbTaTam
NPOBE/IEHHOr0 Hab/II0ZleHNs, UCC/Ie/J0OBaHUsl, OLleHMBAaThb [OCTOBEPHOCTh
TIOJTyYeHHBIX Pe3y/IbTaTOB, BEIBOAOB U 000011eHMI;

MIPOrHO3UPOBAaTh BO3MOXKHOE pasBUTHE MpOLiecca, a TakXKe BbIJBUraTh
TIPe/II0JIO’KEHHS O er0 Pa3BUTHU B HOBBIX YCJIOBUSIX.

Pabora c undopmariueii:

BBISB/ISATH JAeUIUTEI MHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX [/Is1 OTBeTa
Ha BOIPOC U JJIs PeLleHus 3a/jauu;

BbIOMpaTh ~ MHGOpPMAI[MI0O U3  UCTOYHUKOB  DPA3/IMYHBIX  THIIOB,
aHa/JIM3MpOBaTh, CUCTEMATU3UPOBAaTh U WHTEPIIPETUPOBaTh MH(OPMAaL1IO
Pa3/IMYHbIX BUZOB U (DOPM Mpe/iCTaB/IeHNS;

CTPYKTYpPUPOBaTh WH(OPMALIMIO, MPe/CTaB/IsITh €€ B pa3/IMuHbIX (popmax,
WJUTFOCTPUPOBATh Tpaduuecky;



2)

OLleHUBaTh HaJE&KXHOCTh rnHbopMalm 1o CaMOCTOSITe/TbHO
chOpMyTMPOBAaHHBIM KPUTEPUSIM.
YHueepcanbHble KOMMyHUKamueHble Oelicmeusi, obecneuugarom

c(hopMUPOBAHHOCMb COYUA/NbHBIX HABBIKOB 0OYUArOUUXCS.
Ob1enue:

BOCIIDUHMMAaTb W  (OpPMYy/JHUpPOBaThb CYXKJEHUSI B COOTBETCTBUM C
YCJIOBUSIMM U 11e/1IMU 0011]eHHsT; SICHO, TOUYHO, TPAMOTHO BbIpa)KaTb CBOIO
TOYKY 3D€HHs B YCTHBIX U MUCbMEHHBIX TEKCTaX, [laBaTh MOSCHEHUS 10
X0/ly pellieHusl 3a/laul, KOMMEeHTHPOBaTh MOyUeHHbIN pe3y/ibTar;

B X0/le 00CYKZieHUsI 3a/laBaTh BOTIPOCHI M0 CYII[eCTBY 00CY»K/1aeMoii TeMbI,
npo6sieMbl, pelllaeMol 3a/jaul, BbICKa3bIBaTh W/eH, HalleJleHHbIe Ha MOMCK
pelleHusl; COMOCTaB/ASTh CBOU CYXKJEHUS C CYXXIEHUSIMHA [PYTHUX
YUaCTHUKOB JMajiora, oOHapy>KUBaTh pa3/uuue U CXOZCTBO TO3UWIUH; B
KOppeKTHOU (popMe (hopMyIMpOoBaTh pa3HOIIacUsi, CBOU BO3PaKeHHSsI;
Npe/CTaB/IATb  pe3yJibTaTbl  pelleHds  3a7aud,  SKCIepUMeHTa,
UCC/IeIOBaHUs],  TIPOEKTa;  CaMOCTOSITe/IbHO  BbIOMpaTh  (popmar
BBICTYTIJIEHUs C YUETOM 3a/1ay Mpe3eHTal[ii U 0COOeHHOCTeH ayJUTOPHUH.

CoTpyaHHUUeCTBO:

3)

MOHMMaTb W WCIO/Jb30BaTh  IPEUMYI[eCTBA  KOMAHJHOM U
WHAVBU/IyaIbHOM pabOoThI MU pellleHUH yueOHbIX 3a/jau; MPUHUMATh L1e/Tb
COBMECTHOH [leATeNIbHOCTH, IUIAHUPOBATh OpraHW3aljii0 COBMECTHOM
paboThI, pacripesiesiiTb BUbI paboT, 10roBaprBaThCs, 00CY>KJaTh TTPOLIeCC
Y pe3ysibTaT paboThl; 000011]aTh MHEHUSI HECKOJIBKUX JTHO/Iel;
yuaCTBOBATh B TPYIMIOBLIX (hopMax paboThI (06Cy»KjeHusI, 00MeH MHEeHUH,
«MO3TOBBI€ IITYPMbl» W WHbIE); BBINOJHATH CBOI YacTh pabOThl U
KOOD/IMHUPOBaTh CBOU [I€HCTBUS C JADYTUMH WieHAMU KOMaH/bI;
OlLIEHMBAaTh KaueCTBO CBOEro BK/aZia B OOLIUI TPOAYKT IO KPUTEPHSM,
cchopMy/IMPOBAaHHBIM YYaCTHUKAMU B3aUMO/IeHCTBUS.

YHueepcanbHble  pe2y/isimueHble  Oelicmeusi,  obecneuugarom

¢opmuposaHue cMbIC08bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCMU.
CamoopraHu3alus:

COCTaBJIATH Il/IaH, aJITOPUTM pEIIeHHdA 3d0d49H, BI:I6I/IpaTb CI1oco0 pemeHuda C

YUETOM MMEIOIIUXCST PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTUPOBaTh
Y KOPPEKTUPOBaTh BaPUAHTHI pellleHn ¢ YYETOM HOBOW MH(OpMaLu.
CaMOKOHTpOJIb:

BJaZleTh HaBbIKaMU T[IO3HaBaTeNbHOW pedieKCMd Kak O0CO3HaHUS
COBepIlIaeMbIX JeHCTBUM U MBICIUTENbHBIX MPOLECCOB, UX Pe3y/bTaToB;
BAa/leTb CrocobamMu  CaMOTMpPOBEPKH, CaMOKOHTPOJIi —Tipoljecca U
pe3y/bTaTa pelleHuss MaTeMaTHUeCKOM 3a/iauu;



e TIpeABUJETb TPYJHOCTH, KOTOpPbleé MOTYT BO3HHUKHYTb IpU peLIeHUuH
3a/laud, BHOCWUTb KODPDPEKTHBBI B /[eTeJIbHOCTb HAa OCHOBE HOBBIX
00CTOSITeNNbCTB, IaHHBIX, Hal/IeHHBIX OIMMOOK, BbISIBJIEHHBIX TPY/IHOCTEM;

e OI[eHMBaTh COOTBETCTBHE pe3y/ibTaTa I[elM W YCJIOBHUSM, OOBSICHATH
TIPUYMHBI TOCTW)KEHUS] WU HEeNOCTW)KEeHUs] Pe3y/bTaTOB JesiTe/TbHOCTH,
HaXOAWUTb OMIMUOKY, JaBaTh OLIEHKY TTPUOOPeTEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATBI

OcBoenue yueOHOTro Kypca «Asrebpa ¥ Hadajia MaTeMaTUUeCKOTO aHa/H3a»
Ha ypOBHe cpefHero o0Iriero o0pa3oBaHHS JO/DKHO 00eCreunBaTh JOCTIDKEHHE
CJ/IeIYIONINX MpeIMEeTHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaToB:

10 K/TACC

Yucia 1 BBIYMC/TIEHUA

OnepupoBaTh TMOHATHUSAMM: paLMOHA/JIbLHOE W [eHCTBUTE/IbHOE YUCIIO,
0OBbIKHOBEHHas1 U ieCITUYHasi Ipo0b, MPOLIEHTHI.

BeimonHATE  apu(MeTHUecKWe — onepanuM  C  palUOHAJBHBIMA U
JleMICTBUTE/IbHBIMU YHCJIaMHU.

BbinonHATh NipubivkKEHHBbIE BBIYMC/IEHHS], UCTIOMb3Ys MpaBUia OKPYTJ/IeHus,
Jlenath NPUKUIKY U OLEHKY pe3yJ/bTaTa BbIYMCIEHUM.

OrnepypoBaTh TOHATUSMHU: CTelleHb C Lie/bIM II0Ka3arejeM; CTaHZapTHas
dbopmMa 3amMcyd [EMCTBUTE/NILHOTO YWC/Aa, KOpPeHb HaTypaJbHOM CTereHu;
VCTI0/Ib30BaTh NMOAXOALLYI0 (JOPMY 3aIllvCH JeUCTBUTEIbHBIX YUCes [JIs1 pelleHts
TIpaKTUYeCKUX 3a/iau v Npe/iCTaB/IeHUs JaHHbIX.

OrnepypoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TaHI'€HC IPOU3BOJILHOIO YIJIa;
MCTI0/Tb30BaTh 3alMCh IMPOM3BOJILHOTO YIJia uepe3 oOpaTHble TPUTOHOMETpUUeCcKre
byHKIUH.

YpaBHeHus ¥ HepaBeHCTBa

OrnepypoBaTh IOHATHUSAMU: TOXK[ECTBO, ypaBHEHHe, HEepaBeHCTBO; LieJioe,
paLoHanbHOe, UppalloOHa/IbHOe ypaBHeHWe, HepaBeHCTBO; TPUIOHOMeTpUYecKoe
ypaBHeHMeE;

BbinosiHATE Tipeobpa3oBaHusi TPUTOHOMETPHUYECKMX BbIpaXKEHU W pellaTh
TPUTOHOMeTpHUUYeCKHe ypaBHEeHHs.

BbInonHATh 1peoOpa3oBaHUsl 1ie/IbIX, PALMOHABHBIX U MPPaLMOHAIBHBIX
BBID&KEHWW W pelllaTb OCHOBHble THUIIBI  LleJIbIX, PpalMOHAaAbHBIX U
VppaLMOHaIbHBIX YPaBHEHUM U HEPaBEHCTB.

[IpyvMeHATh ypaBHeHUs] U HepaBeHCTBa [JIsl pellleHUsl MaTeMaThYeCKuX 3ajau
¥ 3a/la4 13 pa3nyHbIX 00/1acTelt HayKu U peabHOM KU3HHU.



MogenupoBaTh peajibHble CUTyalldd Ha s3blKe aireOpbl, COCTaB/ISThb
BbIp&)KEHMs, YpaBHEHMs, HepaBeHCTBA [0 YCJIOBHIO 3a/laud, WCCIe0BaTh
MOCTPOEHHbIe MO/Ie/TU C UCII0J/Ib30BaHKWEM arfapara aareophi.

DyHKIUM ¥ rpaduKu

OmnepupoBaTh MOHATUSIMU: (QYHKLUS, CIIOCOObI 3aaHusi PyHKLMHU, 06/acTb
orpejie/ieHUsI MU MHO)KeCTBO 3HaueHWW (YHKUMM, Trpapuk (QyHKLUMU, B3aUMHO
oOpaTHble PyHKLIUU.

OnepypoBaTh TMOHATHSMU: UYETHOCTb M HEUETHOCTb (PYHKLMW, HYIU
(GYHKLMM, TPOME)KYTKH 3HAKOMIOCTOSIHCTBA.

Vicnonib30Bath rpadvku (QyHKLWM /11 pelleHus] YpaBHeHUM.

Ctpouth ¥ uuTaTh rpayku JTUHEMHOW (DYHKLMM, KBaJpaTUYHOU (DYHKLIUH,
CTeNeHHOW (PYHKLMU C LieJIbIM [0Ka3aTesieM.

Wcnonp3oBaTte rpaduku (yHKUMKA [J11  KCCIe0OBaHUS TPOLIECCOB U
3aBHCUMOCTeN MpU pelleHWy 3ajjau U3 ApPyrux yuyeOHbIX MpeJMeTOB U peanbHOM
)KU3HU; BbIpaXkaTh (POPMYy/IaMU 3aBUCUMOCTH MeX/y BeJIMUYMHAMM.

Haua/sia MaTeMaTHuecKoro aHaau3a

OnepvpoBaTh MOHATHSMU: TIOC/A€10BaTeNbHOCTb, apu@meThueckas W
reoMeTpyUyecKasi Iporpeccum.

OneprpoBaTh TOHATUSAMU: OecKOHeuHO yObIBarolljasi TreomMeTprUyecKas
nporpeccusi, cymma 6eCKOHeUHO yObIBatoIIieil reoMeTprUueCcKOoM Mporpeccuy.

3a/iaBaTh MOCIe0BaTeIbHOCTH PA3/IMUHBIMU CIIOCOOaMHU.

Ncnonb3oBaTh CBOMCTBA TOC/I€40BATEILHOCTEN U TIPOTPECCUU /11 PelleHUs
peasibHBIX 3aZlau MIPUK/IaJHOTO XapaKTepa.

MHo)kecTBa 4 JIOTHKA

OneprpoBaTh NOHATUSAMU: MHOXXECTBO, OINepaLiiy HaJl MHO>XKeCTBAMHU.

Vicnosnb30BaTh  TeOPeTUKO-MHOXKECTBEHHBIM — ammapar i ONWCaHus
peasibHbIX TPOLIECCOB U SIBJIEHWM, TIPU pellleHHWd 3a7jau U3 APYTUX yueOHbIX
TpeIMeTOB.

OnepvpoBaTh  TOHATWUSMU:  OIpefie/ieHue,  Teopema,  C/e[CTBUe,
[l0Ka3aTesbCTBO.

11 KITACC

Uuc/ia ¥ BbIYMCIEHUS

OnepupoBaTh TMOHSATHUSMU: HaTypaJbHOe, 1je/loe UHUC/I0; WCI0/Ib30BaTh
TIPU3HAKHU eJIMMOCTHU Lie/IbIX Urcesl, pa3jioykeHre Urcja Ha TPOCThle MHOXKUTEeH
J7IS1 peltieHust 3a/1au.

OrnepupoBath MOHSITHEM: CTeleHb C PalJMOHA/IbHBIM TT0Ka3aTesieM.

OnepupoBath TOHSATUSIMU: JIOTapU(PM UHKCJia, [JeCATAYHble W HaTypasbHble
JIOTapyU(MBbI.



YpaBHeHMs U HepaBeHCTBA

[IpuMeHATb CBOWCTBA CTerleHW [MJisi mpeoOpa3oBaHUsl  BbIpayKeHUM;
OMeprpoBaTh TMOHATHUSAMM: [OKa3aTelbHOE ypaBHEHHWE W HepaBeHCTBO; pellaTh
OCHOBHBI€ THIIbI [T0Ka3aTe/bHbIX YPaBHEHU U HEPAaBEHCTB.

BbimosiHATE  mpeoOpa3oBaHUs  BBIDA)KEHUH, COfiepXKallliX Jiorapu(mei;
OreprpoBaTh MOHATUSIMU: JIorapu(MUUeCKoe ypaBHEHME M HEPaBEHCTBO; pellaTh
OCHOBHBI€ THIIbI JIOTapU(MUUECKUX YPaBHEHUM U HEPABEHCTB.

HaxoguTe peleHns: NpOCTENIIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

OrneprpoBaTh TMOHATHSAMM: CUCTEMa JIMHEMHBIX YPaBHEHUW U €€ pelleHue;
VICII0/Tb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUU [JIS1 pelleHrs MPaKTUYeCKUX 3azad.

HaxoguTe peleHusi NpOCTEMIIIMX CUCTEM UM COBOKYITHOCTEM paljMOHA/IbHBIX
yPaBHEHHI U HepaBeHCTB.

MojienpoBaTh peajibHble CHUTyal[dd Ha sI3blke aureOpbl, COCTaB/ISAThH
BbIDA)KEHWsl, yPAaBHEHUs, HEPAaBEeHCTBA W CHUCTEMbl MO YC/IOBUIO 3aJauM,
MCCIiej0BaTh MOCTPOeHHbIe MO/Ie/T C UCTI0/Ib30BaHUEM arirapaTa aareopsl.

dDyHKIMU U rpaduku

OnepupoBaTh  TOHSTUSIMU:  TepyuoAuueckas  (YHKLHUs, TIPOMEXYTKU
MOHOTOHHOCTH (YHKLMM, TOUKM 9JKCTpeMyMa (yHKUMM, Haubosbillee U
HavMeHblllee 3HauyeHus1 (PYHKLMM Ha [POMEXYTKe; HCI0Ab30BaTh WX [JiA
WCClej0BaHus (DyHKILIMM, 3a/JaHHOW rparKoM.

OnepupoBath MOHATUSAMU: rpadyKU TMOKa3aTeabHOM, JiorapudMUUecKon u
TPUTOHOMETPUUYECKUX (YHKIMM; M300pakaTb UX Ha KOOPJAWMHATHOMN TJIOCKOCTH U
VICTI0J/Ib30BAaTh JJIs pelleHUs] YypaBHEHU U HepaBeHCTB.

N306pakaTh Ha KOOPAWHATHOM TJIOCKOCTU rpadyKy JTMHENWHBIX YpPaBHEHUM
Y VICTIO/Tb30BaTh UX JJIs1 PeLleHHs CUCTEMBbI JIMHEMHBIX YPaBHEHU.

Wcrnonb3oBaTh rpagukd (PyHKOUM 18 UCC/IeJOBaHUsl TPOLIECCOB U
3aBUCUMOCTeN U3 IPyruX yueOHbIX JUCLUTUIVH.

Havyana MmaTeMaTH4eCKOro aHa/iu3a

OnepupoBaTh MOHATUSMU: HerpepbiBHas (YHKLYS; TIPOX3BOAHAs (YHKLIWU;
WCII0/Tb30BaTh reOMeTPHUUYEeCKUM 1 (PU3nueCcKui CMbIC/I IPOM3BOAHOU /IJisl pellieHUst
3a/au.

Haxogute npousBojHbIe 3/1eMeHTapHbIX (PYHKLMM, BBIYUC/IATH IPOM3BOHBIE
CYMMBbI, TIPOM3Be/IeHUs], YaCTHOTO (DYHKILIUA.

Vcrionb30BaTh MPOU3BOAHYIO /i1 UCC/Ie0BaHUS (DYHKLIMM HA MOHOTOHHOCTb
Y 5KCTPEMYMBI, IPUMEHSITh Pe3yJIbTaTbl UCC/IeJOBaHUS K TOCTPOEHUIO IpaUKoB.

Vcrionb30BaTh TMPOU3BOAHYIO /i1 HAaXOXKAEHWS HAWIyylllero pelLleHus B
TIPUKJIa[IHBIX, B TOM YKUCJIe COLMA/IbHO-3KOHOMUUECKHUX, 3a/lauax.

OnepvpoBaTh TMOHATUSIMH: TiepBooOpasHasi W UWHTerpaj; [OHUMAaTh
reoMeTpuyecKri 1 (pU3UYeCKu CMbIC/I MHTerpasa.



HaxoauTh mepBooOpasHble 371eMeHTapHbIX (YHKLWM; BBIUACIATL WHTErpal
1o ¢popmyne HeroToHa—J/IetiOHUIIa.

Pemmath NMpHK/IaAHbIE 3a7laud, B TOM YKCJIE COLMATbHO-9KOHOMHUUYECKOTO M
¢u3nUecKoro xapakrepa, CpeZicTBaMU MaTeMaTUUeCKOro aHa/ln3a.

NE/IN N3YUYEHUA YYEBHOI'O KYPCA «I'eomerpus»

BajkHocTh yueOHOrOo Kypca TeOMeTpUM Ha YpOBHe cpejiHero o6irero
obOpa3oBaHust 00yc/OB/ieHa TIPAKTUUECKOW 3HAUMMOCTBIO MeTallpe]MeTHBIX |
TpeIMeTHBIX pe3y/JbTaTOB 00yueHHs] TeOMeTpUM B HarpaB/ieHUM JIMYHOCTHOTO
pa3BUTUs O00Oyuatonuxcsi, (GopmMupoBaHusi (YHKI[MOHA/TbHOW MaTeMaTHUYecKOou
I'PaMOTHOCTH, U3yUeHUs IPYTUX yueOHbIX JUCIUIUIMH. Pa3BuTHe y 00ydaroimuxcs
TIPABWIBHBIX TIPE/ICTAaB/IEHUA O CYIITHOCTH U TIPOUCXOKIAEHUU T'eOMeTPUUeCKUX
abCTpakiuii, COOTHOIIIEHUU peasbHOTO0 U WjeasbHOr0, XapakTepe OTpakKeHUs
MaTeMaTUUeCKOM HayKOW SIBJIEHUW W TIPOL[eCCOB peasbHOr0 MHpa, MecCTe
reoMeTpUY B CUCTeMe HayK W POJIM MaTeMaTHYeCKOr0 MO/Ie/TMPOBAHUS B HAyUHOM
TO03HAHWM U B TIPAKTHKE CIIOCOOCTBYeT (hOPMUPOBAHUIO HAYUYHOTO MHUPOBO33pEHUS
yualuxcs, a TakKKe KaueCTB MbIIUIeHHs, HeOOXOJUMBIX [Ji ajanTalid B
coBpeMeHHOM 00111ecTBe.

'eomeTpusi SIB/II€TCA OAHUM M3 0a30BBIX IIPEIMETOB Ha YPOBHE CpeJHEro
obmero o6pa3oBaHus, TakK KakK oOecrieurBaeT BO3MOKHOCTb M3yUeHHs Kak
JUCLIUTIIMH eCTeCTBeHHO-HayYHOM HarpaBieHHOCTH, TaK U T'yMaHHUTapHOM.

Jloruueckoe MbIiieHre, (GOpMUpPyeMoe TPy HW3yYeHUH OOyJaroIUMUCS
TIOHSTUMHBIX OCHOB T€OMETPUU 1 TIOCTPOEHHUH T[eTIOUKH JIOTHUECKUX YTBEPXKIeHUH
B XOZle pellleHus] reoOMeTPUUeCKUX 3a/lau, yMeHHe BbIIBUTAaTh U OIPOBepraTh
TUMOTe3bl HENOCpeJCTBEHHO HCTIOMB3YIOTCS TIPU pellleHWH 3afiau ecTeCTBeHHO-
Hay4YHOTO 1[MK/Ia, B YaCTHOCTHU 13 Kypca (DU3UKHU.

YMeHHe OpUeHTUPOBATbCs B MPOCTPAHCTBe UTpaeT CYIleCTBEHHYIO POJib BO
BCcex 00sacTsax feATeNbHOCTH uerioBeka. OpueHTal[usi uesioBeKa BO BpPeMeHU U
MIPOCTPAHCTBe — HeoOXo[WMOe YC/IOBHME €ero CouluaabHOro ObiTHs, (opma
OTpa)keHHUSI OKPY’Karolllero MHpa, yC/JIOBHe YCIeITHOr0 IMO3HaHWS M aKTHBHOTO
npeoOpa3oBaHusi  JelCTBUTENBHOCTH.  OrepupoBaHHe  IMPOCTPAHCTBEHHBIMHU
obOpazamu o00beAuHSET pa3Hble BUABI Y4ueOHOW U TPYAOBOM [eSTETbHOCTH,
ABJISIETCS OAHUM W3 TMPOQecCUOHaNbHO Ba)KHBIX KauecTB, MO3TOMY aKTyasbHa
3ajlaya (opMHUpPOBaHUS y O0OyYaroIuMXcsi TMPOCTPAHCTBEHHOTO MBbIIIIEHUS Kak
Pa3HOBUIHOCTU 0Opa3HOTO MBIIIEHHUSI — CYIIIeCTBEHHOTO KOMIIOHEHTa B
TIO/ITOTOBKE K TTPAKTHUUECKOU IesITe/TbHOCTH TI0 MHOTHMM HaTlpaB/IeHHUSIM.



Llenb ocBoeHusi TIporpaMMbl yueOHOro Kypca «I'eomerpusi» Ha 6a30BOM
ypoBHe 00yueHuss — o0ijeobpa3oBaresibHOe U OOIEKYJIbTYpHOE Ppa3BUTHE
oOyuvaroruxcss ~ yepe3  obecrieueHWe  BO3MOKHOCTM — TIpUOOpeTeHHSI U
WCIIO/Ib30BaHUsI CUCTeMaTUUeCKUX TeOMeTpUUYeCKUX 3HaHUM U JIeUCTBUM,
CreliuPUUHBIX TeOMeTPHH, BOSMOXKHOCTH yCIIELITHOTO TIPOZI0/DKeHNsI 00pa30BaHMUs
T0 CIel[MabHOCTSIM, He CBS3aHHBIM C MPUKJIaJAHbIM UCTI0/Ib30BaHUEM reOMeTPHH.

[TporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHe TMpeJHa3HaueHa [/t
00yuaroIuXxcs Cpe/iHeid ITKOJIbI, He WCTIBITHIBABIINX 3HAUMTE/bHBIX 3aTPYJHEHHUM
Ha ypOBHE OCHOBHOTO 00iijero obpa3oBanusi. TakuMm obpa3oM, oOydarommuecs Ha
0a30BOM ypOBHe /IO/KHBI OCBOUTBH OOIIMe MaTeMaTUueCKde YMeHHs, CBsi3aHHbIe
co crieli(UKON TeoMeTpUM U HeoOXOoAuMble [/ >KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh WM3YUWUTh TeOMeTpuro Ooiiee
r1yboKo, ec/ii B fAajbHEHIIeM BO3HMKHET HeoOXOAWMOCTb B TeOMEeTPUUYEeCKHX
3HaHUSX B MPOQeCcCUOHaIbHOM /leaTeTbHOCTH.

[ocTikeHyWe 1le/Td OCBOEHUsI TpOrpaMMbl 00eCIieuMBaeTCsl pellleHreM
COOTBETCTBYIOIIUX  3afay. [IpUOpUTeTHBIMM 3ajZlauaMU  OCBOEHHUS  Kypca
«['eomeTpun» Ha 6a30BoM ypoBHe B 10—11 K/1accax sIBJISTIOTCS:

e (QopmupoBaHUe TpeACTaB/ieHUs] O TeOMeTpUU KaK 4YacTh MHUPOBOU

Ky/JbTYPbI U OCO3HaHHeE eé B3aMMOCBSI3U C OKPY KaloIIM MUPOM;

e (¢opMUpoOBaHKe TIpe/ICTaB/JIeHUs 0 MHOTOIPaHHUKaxX W TejaxX BpalljeHus
KaK O B)KHEMIIINX MaTeMaTUYeCKUX MOZEJISX, MO3BOJISIOIINX OMUCHIBATh
Y U3yuaThb pa3Hbie SIBJIeHUs] OKPY’Karoll[ero MHUPa;

e (dopMupoBaHre yMeHMs paclio3HaBaTh Ha UYepTe)kax, MOJensX U B
peasibHOM MHpe MHOTOTPaHHUKHU U TeJjla BpallleHus;

e OBJa/IeHHMe MeTO/laMU pellleHUs 3a7lau Ha TOCTPOeHUs] Ha M300paKeHUsIX
TIPOCTPAHCTBEHHBIX (QUTYD;

e (QopmupoBaHHE YMeHHs OIEPUPOBaTh OCHOBHBIMHM TOHSATHSIMH O
MHOTOTPaHHMKAX 1 TeJlaX BpallleHUs] U UX OCHOBHBIMU CBOMCTBAMU;

e OBJaJiecHWe  aArOpUTMaMH{  peIlleHHWs  OCHOBHBIX  THIIOB  3ajady;
dbopMrpoBaHWe yMeHHs TIDOBOAUTb  HeC/TIOXKHbIE  [lOKa3aTebHble
paccyx/leHusi B Xojle pellleHHsi CTepeoMeTpHMUeCcKMX 3afiau U 3ajau C
TIPaKTUYECKUM COZiepyKaHHeM;

e pa3BUTHE  UHTE/UIEKTyaJlbHbIX U TBOPUECKUX  CIIOCOOHOCTeM
oOyuaroluxcs, Tl03HaBaTe/IbHONW  aAKTUBHOCTH, HCC/Ie[OBaTe/bCKUX
YMeHUH, KpUTHUHOCTH MBIIIIJIEHHS;

* (hopMHpOBaHUE (yHKLMOHATBHOMU rPaMOTHOCTH, pesieBaHTHOU
reOMeTpUU: yMeHWe paclio3HaBaTh TIPOSIBJIEHUSI TeOMeTPHUYeCKHX
TOHATUM, OOBEKTOB W 3aKOHOMEDHOCTell B peanbHBIX KU3HEHHBIX
CUTyal[UsIX W TIPH W3yUYeHUU JPYTMX y4eOHBIX IMPeJMETOB, ITPOSIBJIEHUS



3aBUCHMOCTeM M 3aKOHOMepHOCTel, ¢opMy/iMpoBaTb HX Ha S3bIKe
reoMeTpUU U CO3/laBaTh reOMeTpruyecKre MOZe/H, [IPUMeHITh OCBOeHHbIN
reoMeTpUYeCcKd amrmapaTr JJis peLleHUsi MPaKTUKO-OPUEHTHUPOBAHHbBIX
3a/la4y, UHTepIIpeTUPOBaTh U OL[eHUBATh I10/IyUYeHHble pe3yJ/ibTaThl.

OTmuurTe/IbHOM 0COOEHHOCTBIO TPOrpaMMbl SIB/ISIETCSI BKJ/IFOUEHHWE B KYpC
CTepeOMeTpUM B Hayajle ero u3yuyeHusl 3a7a4y, pellaeMbIX Ha YypOBHe
VMHTYWUTHUBHOTO TI03HAHUSI, U OTipe/ie/IEHHBIM 00pa3oM opraHu3oBaHHasi paboTa Haj
HUMM, UTO CIOCOOCTBYIOT PAa3BUTUIO JIOTUYECKOTO U TIPOCTPAHCTBEHHOTO
MBILIJIEHUS], CTUMYJIMPYeT INPOTeKaHWe UHTYWUTHBHBIX MPOLEeCCOB, MOTMBUPYET K
JalbHeUIleMy U3yUYeHHIO IIpeiMeTa.

[TpeanoureHue OTAAETCS HArJIsIJHO-KOHCTPYKTUBHOMY MeTOly 0OyueHusi, TO
eCTb TeOpeTUYeCKHe 3HaHWS UMEKT B CBOEU OCHOBe UyBCTBEHHOCTb MPeJMEeTHO-
NIPaKTUYECKOM [edaTesIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IIPe/CTaB/IeHUN Y
yydaluMxcsi B KypCe CTepeOMeTpUM IIPOBOJWTCS 3a CYET pelleHHs 3ajay Ha
co3/laHre  TIPOCTPAHCTBEeHHbIX 00pa3oB M  33fau Ha  OlMepupoBaHUe
MPOCTPaHCTBeHHbIMU 0Opa3amu. Co3zjaHue obpasa TPOBOAUTCS C OIMOPOM Ha
Har/siIHOCTb, a oOrepupoBaHrWe o00pa3oM — B YCAOBUSIX OTBJeUeHUS] OT
HarJIJHOCTH, MbICJIEHHOI'O U3MEHEHHUs ero UCXOJHOI0 COZleprKaHusl.

OcHoOBHBIE cozep)KaTe/ibHble TUHUM Kypca «I'eometpun» B 10-11 kiaccax:
«MHororpaHHuku», «IIpsgmble U MJIOCKOCTU B IPOCTPAHCTBe», «Tejia BpallleHus»,
«BeKTopbl U KOOp/IUHATHI B MPOCTPaHCTBe». DOpPMUPOBaHUEe JIOTUUECKHUX YMeHUH
pacripefiensieTcsi He TOJbKO II0 COZeprkaTeslbHbIM JIMHUSM, HO W II0 Trojam
oOyJeHMsI Ha YPOBHe cpeJiHero obiijero o6pa3oBaHUs.

Copepxanvie 00Opa3oBaHUsi, COOTBETCTBYIOIlee TIpeAMETHbIM pe3y/bTaTaM
ocBoeHUsi paboueli TIporpamMMbl, pacrpefieéHHbBIM 10 TofaM o0ydeHus,
CTPYKTYpPHPOBaHO TakuM o00pa3oM, UTOoObl OB/ajjeHHe TeoMeTPUUeCKUMHU
TIOHATHUAMU Y HaBblKaMU OCYILLeCTBJISVIOCH T10C/e0BaTe/IbHO M ITOCTYNaTeIbHO, C
cobsiro/ileHrieM MPUHLIMIIA TTPeeMCTBEHHOCTH, UTOObI HOBbIe 3HAHUSI BK/TFOUA/IUCh B
0011yt0 CHUCTeMy TreOMeTpUUeCKHX TIpeJCTaB/ieHuid O0yYaroluXCs, pacLIupsis U
yriy6ssisi e, 00pa3ysi IpoUHble MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha nsyuenue reomerpuu oTBOAUTCA 2 yaca B HeZiemto B 10A kiacce, 3 yaca B
Henemo B 10b kmacce, 2 yaca B Hepemo B 11A Kmacce, 3 yaca B Hegienmto B 116
KJlacce , BCeTo 3a /iBa rojia ooyuenusi - 102 yueOHbIX yaca uin 68 yueOHBIX YacoB.
dopmMa MpoOMeKyTOUHOM aTTeCTal[u: KOHTPOJIbHasi paboTa.



COAEPXXAHUE YUEBHOI'O KYPCA «I'eomeTrpusi»
10 KJTACC

IIpsiMble U IJIOCKOCTH B IIPOCTPAHCTBE

OcCHOBHBIE  TIOHATUSI ~ CTepeoMeTpuu. Touka, TipsMasi, ILIOCKOCT,
npocTpaHcTBO. [loHsATHEe 00 akKcHMOMaTHUUeCKOM TIOCTPOEHUM CTepeoMeTPHH:
AaKCHUOMBI CTepeOMeTPUU U CJIeICTBUS U3 HUX.

BsauMHOe pacriosiokeHue TMPsIMBIX B TMPOCTPAHCTBE: IepeceKaroluecs,
rnapasuiesibHble Y CKpeljuBaroluieca mnpsamble. [lapaiiesbHOCTH TIPAMBIX U
IUIOCKOCTeM B MPOCTPAHCTBE: TMapasieibHble TIpsIMble B MPOCTPAHCTBE;
Trapasule/IbHOCTh TPEX MpPSMBIX; Iapasijie/lbHOCTh TIPSMOM U TVIOCKOCTU. YTJIbI C
COHAarpaB/IeHHbIMA CTOPOHAMHK; YrOJ MeXKAy TIPpAMBIMU B TIPOCTPaHCTBe.
ITapannenbHOCTH TIJIOCKOCTEN: Trapasijie/ibHble IIJIOCKOCTY; CBOMCTBA
napajjieflbHbIX —TIIOCKOCTel. [IpocTeiillivie TpOCTpaHCTBeHHble (UTYypbl Ha
TIJIOCKOCTU: TeTpa3/p, Ky0, rapasiiesienuriesi; ToCTpoeHre CeUeHUH.

[TeprieHAVKYISIPHOCTh NPSIMOM U TVIOCKOCTU: TIePHEeHUKYJISPHbIe TIpsIMble B
IPOCTPAHCTBe, IMpsiMble Mapasjie/ibHble U IeprneHAuKY/IspHble K IIJIOCKOCTH,
MpU3HAK MEePHeHAUKY/ISPHOCTU TMPSAMOU M IUIOCKOCTH, TeopeMa O TIpsIMOM
TIepIeHUKYJ/ISAPHOW TVIOCKOCTH. YTJIbI B MPOCTPaHCTBE: YroJl MeXAY MpSAMOU U
MJIOCKOCTBIO;  ABYTPaHHbIA  yroJ, JIMHEWHBbIM Yroa [JBYIrPaHHOTO  yrJja.
[leprieHAMKY/ISIp YU HAK/IOHHbIE: PACCTOSIHUE OT TOUYKU [0 IJIOCKOCTH, PacCTOsTHHE
OT TIpIMOM [0  TIJIOCKOCTH,  TIpOeKUUsi  (Gurypel Ha  IJIOCKOCTb.
[leprieHAWKY/ISPHOCTh  TJIOCKOCTEM: TPU3HAK  TMEePHeHJUKYJSAPHOCTA  [IBYX
n10ckocTel. TeopeMa 0 TPEX neprieHIUKYJIspax.

MHororpaHHUKH

IToHsaTrie MHOTOrpaHHUKA, OCHOBHbIE 3/IeMeHTbl MHOTOIDaHHUKA, BBIYK/IbIe
Yl HeBbINYKJ/Ible MHOIOTPaHHUKU; pa3BépTKa MHOrorpaHHuka. IIpusma: n-yrospHas
TpU3Ma; TpaHu ¥ OCHOBaHUS TPHU3MBbI; MpsMasi ¥ HaK/JIOHHasi TIPU3Mbl; OOKOBast U
TI0/THAas TIOBEePXHOCTh TIPU3MBI. [Tapannenenurnen, MPSIMOYTOJIbHBIN
rapasuiejienivune/; U ero CBoMcTBa. [lupamuga: n-yronpHasg nupamujia, TpaHd U
OCHOBaHHe MUpaMu/ibl; O0KOBast U T0JIHAsI TIOBEPXHOCTh MTMPAMU/IbI; TIpaBU/IbHAs U
yCceuéHHass mNMpaMuja. OJieMeHTbl TIpu3Mbl UM nupamujbl. [IpaBunbHbIe
MHOTOTPAaHHUKU: TIOHATUE TPaBUIBHOIO MHOIOrpaHHWKA; IpaBU/ibHasg IpyU3Ma U
NpaBWIbHAsl THMpaMWa; NpaBW/IbHAs TpPeyrojibHasi TNMUpaMUAa W TIPABUJIbHBIN
TeTpasAp; KyO. IlpeacraBieHWe O TIpaBWIbHBIX MHOTOTPAaHHUKAX: OKTap,
fofekasap v ukocasap. CeueHus MpU3Mbl U TTMPaAMU/IbL.

CumMeTpusi B MPOCTPAHCTBE: CUMMETPHS OTHOCUTEbHO TOYKH, TIPSIMOM,
IUVIOCKOCTU.  ODJIeMeHTbl CHMMETPUU B [MpaMHZAX, [apasuliesenuriesax,
IpaBU/IbHBIX MHOTOIPAHHUKAX.



BbruncsieHre 3/1eMeHTOB MHOTOTPAaHHMKOB: péOpa, JAWaroHaid, yTJIblL.
[Tnomjager OOKOBOM TIOBEPXHOCTH U TIOJIHOM TIOBEPXHOCTH TPSMOM IIPU3MBI,
MJIOIIAa/lb OCHOBaHWM, TeopeMa O OOKOBOUl TIOBEPXHOCTU TIPSIMOM TIPH3MBI.
[Tnomazar OGOKOBOM TOBEPXHOCTU U TIOBEPXHOCTH TPaBWILHOW TMHUPaMU/IBI,
TeopemMa O TIUIOIIA[W YyCceuéHHOW mupamubl. [loHATHe 06 o00béMe. OOBEM
MTUPaMU/IbI, TIPU3MBI.

[Tomobubie Tena B mpocTpaHcTBe. (COOTHOLLEHUSI MeXAY TUIOLIaJsMu
ToBepXHOCTeH, 06 bEMaMu TI0/JOOHBIX TeJl.

11 KJIACC

Tena BpalueHus

LunmHpruecKast TTIOBEPXHOCTD, obpa3ytoriue L[WIMHAPUYECKOU
TIOBEPXHOCTH, OCh I[WIMHIPUUECKOW TIOBepXHOCTH. L[WMMHAD: OCHOBaHUSA W
OOKOBasi TIOBEPXHOCTb, oOOpa3syiomjas ¥ OCb; ILIOM[agb OOKOBOM U TIOJTHOM
TIOBEPXHOCTH.

KoHunueckasi TOBepXHOCThb, 00pa3yroiye KOHUUYeCKOW IMOBEPXHOCTH, OCh U
BepIllMHA KOHUYeCKOU MOBePXHOCTU. KoHyC: OCHOBaHMe 1 BepIlMHa, 00pa3yrolijas
W OCb; TIUIOI[AAb OOKOBOW U TIOJHOW TIOBEPXHOCTHA. YCEUEHHBIM KOHYC:
obpasyroliye 1 BbICOTa; OCHOBaHUS M OOKOBasi [IOBEPXHOCTb.

Cdepa u map: LeHTp, pajuyc, JuUaMeTp; IUIOA/b TIOBEPXHOCTH CQephl.
B3auMHoe pacriosioykeHue cdepbl U IJIOCKOCTH; KacaTebHast TVIOCKOCTh K cdepe;
nioujab chepsl.

M306pakeHue Tes BpalljeHUs Ha TJIOCKOCTU. Pa3BépTKa LUIMH/APA U KOHYCa.

KoMOWHali Tel  BpalleHWss W MHOTOTPAHHUKOB. MHOTOTPaHHUK,
OTMMCaHHBIA OKOmo cdephl; cdepa, BMUCaHHasd B MHOTOTPAaHHUWK, WM TeJIO
BpaIlleHusl.

[Tonsitne 06 06béMe. OCHOBHBIE CBOMCTBAa 00BEMOB Tesl. Teopema 00 06bEMe
NPSIMOYTO/ILHOTO Tiapasulesienunea U ciaeacteuss u3 Heé. OO0bEM LIMIMHJPA,
KoHyca. O6béM 11apa v rioujazib chepsl.

[Tomobubie Tema B TmpocTpaHcTBe. COOTHOIIEHUS MeXKAY TUIOIIA[sIMHU
TTOBEPXHOCTeH, 00hEMaMU TTOI00HBIX TeJl.

Ceuennss TwIMHApa (Tapaiie/lbHO W TIEPIIeHAMKY/ISPHO OCH), CEeUeHHs
KOHyca (MapasiielbHOe OCHOBAaHUIO W TIPOXOJsiliee uepe3 BepIMHY), CeueHUst
1Iapa.

BeKTOpbI M KOOPJUHATHI B IPOCTPAHCTBE

BekTop Ha 1y1ocKoCTH U B TipocTpaHcTBe. Cio)KeHre U BEIUMTaHHE BEKTOPOB.
YMHOKeHHe BeKTOpa Ha urc/o. Pa3no)keHre BeKTOpa IO TPEM HEKOMIIJIaHaPHBIM
BeKTOpaM. [IpaBWio Tapasjenienuriefa. PelleHude 3a7iad, CBSI3aHHBIX C
NpUMeHeHreM TIpaBu/ JAeWCTBUM C BeKTopamu. [IpsiMoyrosibHasi cHcTeMa



KOOpAWHAT B TipocTpaHcTBe. KoopguHatel Bektopa. [Ipocreninve 3azauv B
KOOpAWHATax. YTOoJ Mexay Bekropamu. CKassipHOe TMpOM3Be[eHHe BEeKTOPOB.
Bbluncsienre yrioB Mexay NpsIMbIMU U TUIOCKOCTSIMUA. KOOpAMHATHO-BEKTOPHBIN
MeTO/| TP peLleHrH FeOMeTPpUYEeCKrX 3aad.



IINTAHUPYEMBIE PE3YJ/IBTATDI
JINUHOCTHBIE PE3YJ/IBTATDI

JIMUHOCTHBIE pe3y/ibTaThl OCBOEHHWsS] TIPOrpaMMbI yueOHOTO IpeiMeTa
«MaremMaTuKa» XapakKTepusyrTCs:

I'paxxgaHckoe BocriuTaHue:

c(hOopMHPOBAHHOCTHIO TPaXKAaHCKOM TTO3UI[MM 00yUarolerocsi Kak akTHBHOTO
W OTBETCTBEHHOIO UjieHa POCCHHCKOTO o0OIrecTBa, IIpe/iCTaBieHWEM O
MaTeMaTUYeCKUX OCHOBax (PYHKI[MOHUPOBAHUSI Pa3/UUHbIX CTPYKTYp, SIBJIEHUH,
MpoLleiyP TPa)KJaHCKOTo ofIectBa (BbIOOPHI, OIMPOCHI YW TMp.), YMeHHeM
B3aMMO/IEICTBOBAaTh C COLIMA/IbHBIMM HWHCTUTYTaMU B COOTBETCTBUM C UX
(YHKIUSIMU U Ha3HAUEHUEM.

ITaTpuoTHyecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTbIO POCCUNCKOW TpaXkZ@aHCKOW UAeHTUYHOCTH, YBa)KeHHs
K MPOLIOMY M HacCTOSIIIIEMY POCCUMCKOM MaTeMaTHUKH, LIEHHOCTHbIM OTHOLLIEHWEM
K JOCTWXEHUSIM POCCUMCKMX MaTeMaTMKOB W POCCUMCKOM MaTeMaTUueCKou
IIKOJ/IbI, K WCIOJIb30BaHUIO 3TUX AOCTW)KEHUM B JDYTMX HayKaX, TeXHOJIOTHSIX,
chepax SKOHOMUKH.

JlyXOBHO-HPABCTBE€HHOI'0 BOCTIMTAHMS:

0CO3HaHUEM Iy XOBHBIX 1[eHHOCTeu POCCHUMICKOTO Hapo/a;
chOpMUPOBAHHOCTBI0  HPABCTBEHHOT'O  CO3HAHWS, JSTUUYECKOTO TIOBeJieHuUs,
CBSI3aHHOTO C TIPAKTUYECKUM MPUMeHeHUeM JO0CTKEeHUN HayKU U J1eITe/IbHOCThIO
yUEHOT0; 0CO3HaHMEM JINYHOTO BKJIaZia B MOCTPOeHUe YCTOMUMBOTO OyayIiiero.

JcTeTUecKoe BOCIUTaHHe:

3CTETUYECKUM OTHOLIEHWEeM K MHUDPY, BKJIIOUAs 3CTETUKY MaTeMaTU4ecKhX
3aKOHOMEPHOCTeH, 00BHeKTOB, 3a7iay, pelLleHnH, pacCy’KJeHUl;
BOCITPUMMYMBOCTBIO K MaTeMaTUUeCKUM acrieKTaM pPa3/IMUHbIX BUJ0B UCKYCCTBaA.

dusnyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTBIO YMEHUs] TIPUMEHSITb MaTeMaTUueckue 3HaHUS B
WHTepecax 37J0pOBOro v 6e3ormacHOro obpasa »KU3HH, OTBETCTBEHHOT'O OTHOIIIEHUS
K CBOEMY 37I0POBbIO (3/10pOBOe THTaHWe, cOaaHCUPOBaHHBIA PeXXUM 3aHITUN U

OT[AbIX4, perysipHas CbI/IBI/I‘-IeCKaH aKTI/IBHOCTb); (1)1/131/IT-IECK01"0
COBepPIIIEeHCTBOBAHMNA, npu 3dHATUAX Cl'[OpTI/IBHO-OB,U‘OPOBI/ITEJ'[I)HOI;'I
AedaTe/IbHOCTBIO.

TpyaoBoe BoCclIMTaHUe:

TOTOBHOCTBIO K TPY/ly, OCO3HaHWEM I1IeHHOCTH TPY/I0MH00usi; UHTepecoM K
pa3nuuHbiM  chepaM  TpodeCcCUOHANbHOM  [IeATeTbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U eé TIPWIOKEeHUsIMU, YMeHHeM COBepIllaTb OCO3HaHHbBINA BLIOOD
Oyayiieit mipodeccuu W peanu30BbIBaTh COOCTBEHHbIE >KU3HEHHbIE TI/IaHbI;



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHUeCcKOMy 00pa3oBaHMIO M
camMo0o0bpa30oBaHUI0 Ha TPOTSHDKEHWH BCel J>KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YUaCTHIO B PEIIeHUH IMPAaKTUUECKUX 3a/lad MaTeMaTHUUeCKOl HarpaB/eHHOCTH.

JKo0/I0THYecKoe BOCIIUTaHHe:

c(hOpMHUPOBAHHOCTBIO 3KOJOTMUECKON KY/IbTYPhl, TMOHUMaHWEM BJIUSHUS
COLIMaTbHO-9KOHOMUYEeCKHX MPOLIeCCOB Ha COCTOsIHME TIPUPOAHON U COLMA/IbHOU
cpeibl, OCO3HaHWeM TJio0anbHOrO  XapakTepa 9KOJOTMYecKuX mpobsem;
OpHeHTalleld Ha TpUMeHeHWe MaTeMaTUUeCKWX 3HaHWM [Jis pellleHus 3a/ayu B
o0nacTi OKpy»Karolllell cpefibl, TIJITAHUPOBAHWS TIOCTYIIKOB U OLIEHKH WX
BO3MOJKHBIX TTOCJIe/ICTBUMN /11 OKPY>KaloILler CpeJbl.

IleHHOCTH HAyYHOTO MO3HAHMA: _

c(OpPMUPOBAHHOCTEI0 MHPOBO33peHMUs], COOTBETCTBYIOIIEI0 COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HayKd U  OOIeCTBEHHOW TMPAKTUKHW, [TOHUMaHHEM
MaTeMaTUueCKOW HayKu Kak cdepbl uesioBeUeCKOW [esiTe/IbHOCTH, 3TarioB eé
Pa3BUTHS M 3HAUMMOCTU I PA3BUTHS LUBWIM3ALMK; OBJIAIEHUEM SI3BIKOM
MaTeMaTUKH M MaTeMaTHyecKoW KY/JIbTYpOW KaK CpPeJCTBOM II03HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJISITh TPOEKTHYI0 U MCC/Ief0BaTeNbCKYH0 [esiTeTbHOCTh
WHAWBU/IyalbHO U B TPYIIIIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeTarnpeaMeTHbIe pe3ynbTaThl OCBOEHUs TPOrpaMMbl yueOHOTO TpeaMeTa
«MaTteMaTHKa» XapaKTepU3YIOTCS OBJIa/IEHUEM yHUBepCaTbHbIMHU
nosHaeame/ibHbIMU  OelicmeusiMU,  YHUBEPCAAbHbIMU  KOMMYHUKAMUBHbIMU
OelicmeusiMu, yHU8epCaAbHbIMU pe2yAsimueHbIMU OelicmeusiMu.

1)  YHusepcaabHble  no3HaeamenbHble  Oelicmgusi,  obecneuusaiom
¢popmuposaHue 6a306bix KOSHUMUBHbLIX Npoyeccos obyuarowjuxcs (oceoeHue
Memoo08  NO3HAHUS  OKpy»camowe2o  Mupd;  npuMeHeHue  /102UYecKUx,
uccnedosamenbCKuUx onepayuli, ymeHuti pabomams ¢ uHpopmayueti).

Ba3oBble jlorHYecKue AeiCTBHS:

e BBIAB/IATH M XapaKTePU30BaTh CYII|eCTBEHHbIE MPU3HAKH MaTeMaTUUYeCKUX
00BEKTOB, TMOHATUM, OTHOIIEHUN MEXAy TOHSATHUAMH; (HOpMYJ/IMPOBaTh
orpefieJieHUs]  TIOHATWUM;  yCTaHAB/IMBATbL  CYIIIECTBEHHBIM  TIPU3HAK
K/acCUpUKAI[MK, OCHOBaHHWs /i1 0000IIeHHss W CpaBHEHWs, KPUTepUu
TIPOBO/JUMOT'O aHa/TN3a;

e BOCIIpUHUMATh, (QOpMy/nIMpoBaTh U  TIpeoOpa30BbIBaTh  CY’>KIEHUS:
yTBepAUTe/IbHbIE W OTpHIaTe/bHble, eJUHUYHbIE, YacTHble W OOIIue;
YCJIOBHBIE;

e BBIB/IATH  MaTeMaTUYeCKHMe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTUBOpeunss B (akTaxX, [JaHHbIX, HAOIOZEHUSX W YTBEP)KAEHUSIX;



npejjlaraTh ~ KPUTEPUW [ BBIABJIEHWS  3aKOHOMEPHOCTeH U
TIPOTHUBOPEYNH;

e JlefaTb BBIBOJBI C WCIOJb30BAaHWEM 3aKOHOB JIOTHKH, JeIYKTUBHBIX H
WHAYKTUBHBIX YMO3aK/FOUeHUH, YMO3aK/TFOUeHHH 110 aHa/IOTHY;

e TIPOBOJUTH CaMOCTOSITe/TbHO JoKa3aTellbCTBa  MaTeMaTHUUeCKUX
yTBepKAeHui (TpsiMble W OT MPOTUBHOI0), BbICTPaUBaTh apryMeHTal[HIo,
TIPUBOJUTEL TIPUMEpPbl W KOHTPIPHUMEPBI; 0OOCHOBBLIBATH COOCTBEHHbBIE
CY’KIeHUsI U BBIBO/IbI;

e BbIOMpaTh crocob perreHuss yuyeOHOM 3aaud (CpaBHMBATb HECKOJIBKO
BapUaHTOB pellleHus], BbIOMpaTh Haubosiee TOAXOAALIMN C YYETOM
CaMOCTOSITE/TbHO BbIZIE/IEHHBIX KPUTEPHER).

Ba3oBble ncoie/joBaTe/IbCKHe AeHCTBUS:

e UCIIO/Ib30BaTh BOMPOCHI KaK MCC/Ie0BaTe/bCKU UHCTPYMEHT TI03HAHUS;
¢bopMy/iMpoBaTh BOIPOCH], (PUKCUPYIOLHMEe TIPOTHUBOpeUMe, Mpo0seMy,
yCTaHaB/WBaTh HMCKOMOe HW  JaHHOe, (OPMHPOBaThb  THUIIOTE3Y,
apryMeHTHPOBAaTh CBOO TIO3UIINI0, MHEHUE;

e TIPOBOJUTH CaMOCTOSITe/TbHO CTUTAaHUPOBAHHBIM 9KCTIePUMEHT,
WCC/iejoBaHWe TI0 YCTAaHOBJEHWI0 OCOOeHHOCTeW MaTeMaTUueCcKoro
00BeKTa, SIB/IEHHS, TIPOIECCA, BBLIABJIEHWIO 3aBUCHUMOCTEH MEXIy
00BeKTaMHU, SIBJIEHHSIMU, TIPOI[eCCAMU;

e camMmocTosATeNnbHO (hopMyJMpoBaTh 0000IIeHNUs U BBIBO/BI TI0 Pe3y/ibTaTaM
TIpOBeJEHHOT0 HaOJIO/IeHNs, MCC/Ie[JOBaHUs, OLleHUBaTh [JOCTOBEPHOCTh
TI0/TyYeHHBIX pe3y/IbTaTOB, BLIBO/IOB 1 0000111eHMUI;

e TIIPOTHO3WPOBaTh BO3MOJKHOE PAa3BUTHE IIPOllecca, a TaKXKe BBIJBUTATh
TIPe/ITI0/IO’KEHHS O €T0 Pa3BUTHHU B HOBBIX YC/IOBUSIX.

Pabota ¢ nuadopmarueii:

e BBIABJATH AebHUIUTBHI WHGOPMAI[MH, JaHHBIX, HEOOXOJUMBIX /I OTBETA
Ha BOITIPOC U /IS PelleHus 3a/jau;

e BbiOMpaTh MHGMOPMALIMIO W3  HCTOUYHUKOB  pa3/IMUHBIX  THIIOB,
aHa/IM3UpPOBaTh, CUCTEMATU3UPOBAaTh U WHTEPIPeTHUPOBaTh WH(POPMAIUIO
Pa3IMUHBIX BUOB U (hOpM IIpe/[CTaB/IeHNS;

e CTPYKTYPHPOBaTh MH(OPMAIHIO, IPE/ICTAB/IATh €€ B pa3/IMUHbIX (hopMax,
WJUTIOCTPUPOBATh rpaduyuecKy;

e OL|eHUBATh HaZIE>KHOCTh nHbOopMaLun 1o CaMOCTOSITe/TbHO
cchopMy/TMPOBAHHBIM KPUTEPHSIM.

2)  YHugepcanbHble KOMMYHUKamueHble Oelicmeusi, obecnheuugarom

Cc(hOpMUPOBAHHOCMb COYUA/IbHbIX HABLIKO8 0OYUarOUWUXCHL.

Oommenue:



BOCIIDUHUMAaTh W (OPMYy/JUpPOBaTh CYXKJeHUSI B COOTBETCTBUM C
YCJIOBUSIMHU U Lie/ISIMU 00I1leHusT; SICHO, TOYHO, TPaMOTHO BbIpa)kaTb CBOIO
TOUKY 3peHHsi B YCTHBIX U MHUCbMEHHBIX TEeKCTaX, /laBaTh MOSICHEHUS T0
XOJly pelleHus 3a/laui, KOMMEeHTHMPOBATh MO/IyUYeHHbIN pe3yJ/IbTar;

B X0/ie 00CYKZieHHs 3a/laBaTh BOIIPOCKHI 10 CYII[eCTBY 00CY»K/1aeMOi TeMbI,
nipo6JieMbl, pelllaeMol 3a/jaul, BbICKa3bIBaTh W/IeH, Halle/leHHbIe Ha MOMCK
pellieHus; COTMOCTaB/ATh CBOU CYXXIEHUSI C CYXIEHUSIMU [JIPYTUX
YUaCTHUKOB JAuasora, oOHapy>KWBaTh pa3/vuve U CXOZACTBO TMO3WIUH; B
KOppeKTHOU (opMe hopMy/IMpoBaTh pa3HOTIaCUsi, CBOU BO3PaKeHHSsI;
Npe/CTaB/iATb  pe3yJ/ibTaTbl  pelleHds  3a7aud,  SKCIepUMeHTa,
WCC/IeJOBaHUS],  TPOeKTa;  CaMOCTOSATeNbHO  BbiOMpaTh  (dopmar
BBICTYTIJIEHUSI C YUETOM 3a/1ay Mpe3eHTal[ul U 0COOeHHOCTel ayAUTOPUH.

CoTpyaHHUYeCcTBO:

3)

MOHUMAaTb W WCIOMb30BaTh  [peUMYyllecTBa  KOMaHJHOWM U
WHAVBH/IyaTbHOK pabOThI MPH pellleHrH yueOHbIX 3a/jau; MPUHUMATh [1e/Tb
COBMECTHOM JleITeJIbHOCTH, TIJITAHUPOBATh OPTaHU3AIMI0 COBMECTHOMN
paboThI, pacripesiesiiTh BUALI paboT, 10roBaprUBaThCs, 00CY>KJaTh ITPOLIeCC
1 pe3ysbTar paboThl; 000011]aTh MHEHUST HECKOJIBKUX JTHO/IeH;
y4acTBOBaTh B IPyNmnoBbIX hopMax paboTsl (00CyKeHusi, 00OMeH MHEHUH,
«MO3TOBble IITYpPMbI» W WHBIE); BBINIOJHATE CBOK YaCTb pabOThI U
KOODAWHUPOBaTh CBOM [IeHCTBUSI C [DYTMMH ujeHaMd KOMaH/bI;
OlLIeHMBaTh KaueCTBO CBOEro BK/aZila B OOL[WI TPOAYKT TO KPUTEPUSIM,
cchopMy/TMPOBAHHBIM YYaCTHUKAMH B3aUMO/I€HCTBHS.

YHueepcaibHble  pezynsimueHble  Oelicmeusi,  obecheuugarom

¢opmuposaHue cMbIC108blX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCMU.
CamoopraHusanus:

COCTaBJISATH IJ/1aH, aITOPUTM PeIlleHus 3aJjauu, BbIOMpaTh CI10cob perieHust
C YUETOM UMEIOIIUXCSI peCypPCOB U COOCTBEHHBIX BO3MOYKHOCTEM,
apryMeHTHPOBAaTh U KOPPEKTUPOBATh BaPDUAHTHI pellleHni ¢ Y4ETOM HOBOM
vH(opMaluu.

CaMOKOHTPO/Ib:

BJaZIeTh HaBbIKaMU T[O3HaBaTelbHOU pedieKCMA KaK OCO3HaHUS
COBepLIAaeMbIX [€MCTBUHA U MBICIUTENBHBIX MPOLECCOB, UX Pe3yJIbTaToB;
BlajeTb crocobamMy CaMOIIDOBEPKH, CaMOKOHTpOJ —TIpoljecca U
pe3yJibTaTa pelleHHst MaTeMaTUUeCKOM 3a/auy;

Npe/IBUeTb TPYAHOCTHU, KOTOpPble MOTYT BO3HUKHYTh TIDU peLleHW!
3a/jlauyd, BHOCWUTb KODPEKTHBBI B /[eSITeJbHOCTb Ha OCHOBE HOBBIX
00CTOsITENILCTB, JAHHBIX, HAlIEHHBIX OLIMOOK, BBISIBJIEHHBIX TPYJHOCTEM;



e OIL[eHMBaTh COOTBETCTBHE pe3y/ibTaTa I1[eli W YCJIOBUSM, OOBSICHATH
TPUYKHBI JOCTWKEHUS WIN HeJOCTW)KeHUsl pe3yJ/bTaTOB [esaTe/bHOCTH,
HaxXO/IUThb OIIUOKY, aBaTh OLIeHKY MPHOOPeTEHHOMY OIIBITY.

IIPEJIMETHDBIE PE3YJ/IBTATBI

10 K/TACC

OrneprpoBaTh MOHATUSIMU: TOUYKA, MpsMasi, TIJIOCKOCTb.

[IpuMeHsITb aKCMOMBbI CTepEOMETPUM U CJIe[JCTBUS U3 HUX TIPU pelleHur
reoMeTpUYeCcKrx 3ajau.

OrneprpoBaTh NOHITHUSIMU: MApa/IeIbHOCTh U MEePHeHAUKY/ISPHOCTD MPSMbIX
Y TUTOCKOCTEH.

KnaccuduimpoBath B3aMMHOe pacroJio)KeHWe TIPSIMbIX M IJIOCKOCTeM B
TIPOCTPaHCTBE.

OrneprpoBaTh MOHATUSIMUA: [ABYTPaHHbIA yroJ, TPaHU JABYTPAHHOrO YTIJa,
pebpo ABYrpaHHOTO yTJjia; JTUHEWHBIM yTro/ ABYTPAHHOTO YIJa; I'pajyCHas Mepa
JBYTPAHHOTO yTJia.

OnepupoBaTh TOHSATUSIMA: MHOTOIDAHHMK, BBIMYK/IbIM W HEBBITYKJIbIU
MHOT'OTPaHHUK, 3J7IeMeHTbl MHOTOIPaHHWKA, PABU/IbHBIM MHOTOTDaHHUK.

Pacno3sHaBaTh OCHOBHBIE BH/bI MHOTOIDAaHHUKOB (MMpamuza; ITIpU3Ma,
TIPSIMOYTOJIbHBIN Mapasiesenuries, Ky0).

KnaccupuipoBaTh ~ MHOTOTPAaHHUKHM,  BbIOMpasi ~ OCHOBaHUSI  AJis
K1accupukalvd (BbINYK/Ible W HEBBINYK/Ible MHOTOTDAaHHUKHW; TMPaBU/IbHbIE
MHOTOTPaHHUKY; MPsIMble Y HAK/IOHHBIE MPU3MBI, Mapasijie/ienurie/ibl).

OnepupoBaTh MOHSATUSIMU: CeKYylllasi JIOCKOCTh, CeueHre MHOTOIPaHHUKOB.

OOBACHATH TIPUHLIMIIBI TOCTPOEHUS CEUeHUM, UCII0/Ib3Ysl MeTO/] CJIefIOB.

CTpouTh CeueHWs] MHOTOIDAaHHUKOB METOJOM  CJie[JOB,  BBITIO/HSTh
(BBIHOCHBIE) TIIOCKHE YepPTeXKW K3 PHUCYHKOB IMPOCTBIX OOBEMHBIX (UTYP: BUJ
CBepxy, COOKy, CHU3Y.

Periath 3alauM Ha HaXOX</leHHe reoOMeTPUUeCKUX BeJTMUMH 10 obpasiam ruiu
arOpUTMaM, TMPUMEHsIS MW3BECTHble aHA/JIMTUUEeCKHWe MeTO/bl TpU pelleHUU
CTaHJAapPTHBbIX MaTeMaTUUeCKUX 3a/lau Ha BbIUKC/IEHUE PACCTOSTHUM MEXy ABYMs
TOUKaMHM, OT TOYKM [0 TIpSIMOM, OT TOYKHA [0 TIUJIOCKOCTH, MEeXIY
CKpeLUBaIOLMHUCS MPSIMBIMHU.

Permiath 3a7iauy Ha HaxOyKJeHWe reOMeTPHUEeCKUX BEeJIMUMH 10 00pasiiaM WiIu
arOpUTMaM, TPUMEHSII M3BECTHbIE aHA/JIMTUUECKHWe MEeTO[bl TpPU pelleHUU
CTaHAAPTHBIX  MaTeMaTUUeCKuMX 3aJad Ha BbIUKWC/IEHHWe YIJIOB  MeXIy
CKpELUBAIOLMMUCA TMPSAMbIMUA, MeXJy TMNpPSIMOA U TJIOCKOCTbIO, MEXIy
TJIOCKOCTSIMM, JIByTPaHHBIX YTJ/IOB.



Bbruncsiate 06bEMBI U T/IOIIA[U TTOBEPXHOCTEM MHOTOrpaHHUKOB (TIpH3Ma,
nupaMyzia) C [pvMeHeHueM (OpMyJ/; BBIYMC/ATH COOTHOLUEHUS MeXAy
TIOIIA/IIMU TIOBepXHOCTel, 06béMaMu MoI00HBIX MHOTOTPaHHUKOB.

OnepupoBath MNOHATUSAMH: CHMMETpPUSI B IIPDOCTPAHCTBE; LIEHTP, OCb U
MJIOCKOCTh CUMMETPHH; LIeHTP, OChb U MJIOCKOCTb CUMMETPUU (UTYDBI.

W3BnekaTb, IpeoOpa3oBbiBaTb M UHTEPIIPETHPOBaTh MHQPOPMALIMIO O
MPOCTPAaHCTBEHHBIX TeOMeTPUYEeCKUX (Urypax, rnpezCcTaBIeHHYI0 Ha uepTexax U
PUCYHKaX.

[IpuMmeHATb reomeTpuyeckue (HakTbl [Ji pelleHds CTepeoMeTpUYeCKUX
3a/a4, MpeAroarawlux HeCKOJIbKO 11aroB pelleHuys, eC/Iu yC/I0BUSl IPUMeHeHUs
3a/laHbl B SIBHOM (hopMe.

[IpumeHATH  MpOCTellllMe TIpOrpaMMHbIe  CpeACTBa U 3JIeKTPOHHO-
KOMMYHUKAaLMOHHBIE CUCTEMBI [IPU PelleHnH CTepeoMeTPpUYeCKrX 3a7ad.

[TpuBoguTE TNpUMepbl MaTeMaTUUeCKHWX 3aKOHOMEPHOCTeW B IpUPOZe |
)KWU3HH, pacrio3HaBaTh MPOSIBJIEHUE 3aKOHOB F€OMeTPHH B UCKYCCTBe.

[IpuMeHATh TOyYeHHble 3HAHUSl Ha IIPAKTHKe: aHa/JW3MpPOBaThb peasbHbIe
CUTyalluM W TPMMEHSITb W3yueHHble TOHATUS B IIpoLlecce IIOMCKa peLleHus
MaTeMaTHueCcKd CQOpMy/nIMpoBaHHOW mMpobseMbl, MOJe/JMpOBaTh peasbHble
CUTyallUM Ha sA3bIKE TEeOMeTPUH, WCC/Ie[0BaTb I[IOCTPOEHHbIE MOJENU C
MCTI0/Tb30BaHHEM reOMeTPUUYeCKUX TIOHSITUM U TeopeM, arrapara ajare0pbl; peliarhb
NIpaKTUYeCKHe 3a/lauu, CBSI3aHHbIe C HAXOKeHNeM reOMeTPUYeCKUX BeJTUUKH.

11 KJTACC

OmneprpoBaTh TOHATHAMH: I[WIWHJpUUECKas TTOBEPXHOCTb, 0Opa3ylolue
L[UIUHADUYECKONW  TIOBEPXHOCTH;  LIWIMHD;  KOHWYecKas  TOBEPXHOCTb,
oOpa3yoiiye KOHUUYeCKOl TTIOBepXHOCTH, KOHYC; cepruecKasi TOBepXHOCTb.

Pacrio3HaBath Tesia BpailleHus1 (LIUIUMHAP, KOHYC, cdepa U 111ap).

OOBACHATD CIIOCOOBI TIOJTyUEHHS TeJT BPAIl[eHHSI.

KnaccuguimpoBaTk B3aMHOe pacrosioykeHue cepsl U MII0CKOCTH.

OnepupoBaTh MOHSTHSMU: 111aDOBOM CerMeHT, OCHOBaHWe CerMeHTa, BbICOTA
CerMeHTa; 111apoBOM CJIOM, OCHOBaHMe IIAPOBOTO CJIOS, BBICOTA IIIAPOBOTO CJIOS;
11apOBOM CEKTOP.

Bbunciasite 00bEMBI UM TUIOIIQAM  TIOBEPXHOCTEM Tel  BpallleHus,
reoMeTpUYeCKUX TeJl C IpuMeHeHreM (hopmy .

OneprpoBaTh TIOHATUSMU: MHOTOTPAaHHUK, BMHUCAHHBIM B cdepy
OMUCAHHBIA OKO0JI0 cdepbl; cdepa, BMUCAaHHas B MHOTOTPAaHHUK WM Tejo
BpalljeHusl.

BbIUMC/ISTE COOTHOIIIEHUS] MeXKIY TLIOL[aZsiMU TIOBEPXHOCTeM U 0O0bEéMaMu
1IOZI00HBIX Tel.



M300paxkaTh u3yuaembie (UTYpbl OT PYKA W C TIPUMEHEHHEeM ITPOCTBIX
YepTEXHBIX UHCTPYMEHTOB.

BbInoHATH (BBIHOCHBIE) TIJIOCKHE YePTeXXH U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: Buz cBepxy, COOKY, CHU3Yy; CTPOUTH C€UEeHHs TesT BpallleHusl.

Vi3BriekaTtb, HWHTEPIPETUPOBaTh U IpeoOpa3oBbiBaTh WHGOPMALUIO O
TIPOCTPAHCTBEHHBIX reOMeTpUUeCKUX (pUrypax, mpeCTaB/JeHHYI0 Ha uepTe)kax W
PUCYHKaX.

OrnepupoBath MOHSITHEM BEKTOP B TIPOCTPaHCTBE.

BLITIOSTHATE  [IEMCTBUS  CIOXKEHWs] BEKTOPOB, BLIUWTAHUS BEKTOPOB U
YMHOKeHUsI BeKTOpa Ha UMC/I0, 00bSICHATb, KAKUMU CBOMCTBaMHU OHH 00/1a/1afoT.

[TpuMeHsITh TIpaBU/IO TIapaslienenuresa.

OrnepupoBaTh MOHATUSIMU: [1eKapTOBbI KOOPJMHAThI B TIPOCTPAHCTBE, BEKTOP,
MO/Iy/Ib BEKTOpa, PaBeHCTBO BEKTOPOB, KOODJWHAaThl BEKTOPa, YTOd MEXIy
BeKTOPaMH, CKaJIipHOe TIPOM3Be/leHre BeKTOPOB, KOJTMHeapHble U KOMILJIaHapHbIe
BEKTOPBI.

HaxouTb cyMMy BEKTOPOB U MPOM3Be/ieHre BeKTOpa Ha UMC/I0, YTO MeXIy
BEeKTODAMHU, CKaJIipHOe TIPOM3Be/leHHe, pacKIafibiBaTb BEKTOD 10 JABYM
HEeKOJIJTMHeapHbIM BEeKTOpaMm.

3a/jaBaTh MJIOCKOCTh YpPaBHEHHWEM B /IeKapTOBOM CHUCTeMe KOOp/MHaT.

[TpumeHsITb TeoMeTpuueckue (akThl [Jis pellleHusT CTepeoMeTpPUUeCcKuX
3a/]a4, MpeAToarawluX HeCKOJIbKO I1aroB pellleHus, eC/Th yCJIOBHUS TIPUMeHeHMUs]
3a/laHbl B IBHOU (hopMe.

PemiaTh mpocTeliie reoMeTpuueckue 3aZiaud Ha TIpUMeHeHue BeKTOPHO-
KOOPZMHATHOTO MeTO/a.

Pemath 3afjaud Ha [0Ka3aTe/JibCTBO MaTeMaTHUeCKUX OTHOIIEHWM U
HaxXOoX/leHHe TeOMeTPUUeCKHUX BeJIMUKH 110 06pasijaM Wid aaropuTtMaM, TIpUMeHsIs
W3BeCTHbIE METO/IbI TIPU pellleHuH CTaHAAPTHBIX MaTeMaTUueCKUX 3a/1au.

[IpuMeHsITb  TIpOCTeiilliie TIpOrpaMMHbIe  CpeJCTBa U 3JIeKTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMbI MPU PellieHWH CTepeoMeTpUUYeCcKrX 3aau.

[TpuBOgUTEL TIpUMepbl MaTeMaTUUeCKHWX 3aKOHOMEPHOCTeM B TpUPOZe |
YKWU3HM, pacrio3HaBaTh MPOSIB/IeHHe 3aKOHOB I'eOMeTpPHH B HCKYCCTBe.

[IpuMeHsITh TIONyueHHble 3HaHUS Ha IIPAKTHKe: aHa/JM3UPOBATh peasbHble
CUTyal[id W TIPUMEHSITh W3yueHHbIe TIOHSATHS B TIPOllecce TITOMCKA pelleHuUs
MaTemMaThueCckd CGOpMyJMPOBaHHON MpobJemMbl, MO/|e/IMpPOBaTh peasibHbIe
CUTyalluM Ha A3bIKe T'eOMeTpUH, UCC/Ie[OBaTh IIOCTPOEHHbIE MOZeU C
WCTI0/Tb30BaHHEM TeOMeTPHUUeCKUX TTOHSITUM U TeOopeM, ariapaTa aareOpbl; peliaTh
TpaKTHUYeCcKre 3a/lauu, CBsI3aHHbIe C HAaX0XK/JeHUeM TeOMeTpHUUYeCKHX BeJTUUKH.



OE/IN N3YUEHUA YYEBHOI'O KYPCA «BeposATHOCTH U CTaTUCTHKA»

YuebHbBIN KypC «BeposSTHOCTb M CTaTUCTHKa» 0a30BOTO YPOBHS SIBJISIETCS
TIPOZIO/DKEHEeM W Pa3BUTHEM OAHOMMEHHOrO y4yeOHOro Kypca 6a30BOTO ypOBHS
OCHOBHOW 1IKOJbI. Kypc mipegHasHaueH Ay ¢GOpMUPOBaHHs y OOydaroL[uXxcCs
CTaTUCTUUECKOW KyJbTypbl M TIOHUMaHUs PO TEOPUM BEPOSITHOCTEM Kak
MaTeMaTUUeCKOTO WHCTPYMEHTa /il U3yueHHUs] CyYalHbIX COOBITHM, BEJTUUMH U
npoijeccoB. [Ipu u3yueHWH Kypca 0OoOraijaroTCsi MpeACTaB/eHUS YYal[UXCS O
MeTOo/laX MCC/elOBaHUS U3MEHUMBOIO MUpPa, Pa3BUBAeTCs IOHWUMaHUe 3HaYMMOCTH
1 OOIHOCTM MaTeMaTHUYeCKWX MeETO/IOB I103HaHMS KakK HeoTheM/IeMOW 4YacTH
COBPEMEHHOI'0 eCTeCTBeHHO-Hay4YHOI0 MUPOBO33PEHUS.

CopeprkaHre Kypca HalpaB/eHO Ha 3aKpervieHWe 3HaHWM, MOJyueHHbIX MpU
M3y4YeHUH KypCa OCHOBHOW WIKOJIbI U HA Pa3BUTHE TIpeJCTAaBIE€HUU O C/Iy4YalHbIX
Be/IMUMHAX W B3aUMOCBSI3SIX MKy HMMH Ha BaKHBIX MpUMepaxX, CHOKETHI
KOTOPBIX MTOYEPHHYThI U3 OKPY>KaroLero Mupa.

B cooTBeTcTBUM C YyKa3aHHBIMU 1IeJIIMH B CTPYKType yueOHOro Kypca
«BepoSTHOCTh M CTaTUCTHKa» CpejHel IIKOIbI Ha 0a30BOM ypOBHE Bbifie/IeHbI
C/ieflyroll[ie OCHOBHbIE coOfiep)KaTenbHble nUHUHM: «CiydaiiHble COOBITHSI U
BePOATHOCTU», «CiTyualiHble BeJTMUUHBI U 3aKOH OOJIBIIINX YKUCeI».

BaxxHyto uyacTb Kypca 3aHUMaeT H3yueHHWe TeOMeTpUUYeCKOro U
OMHOMMAJ/ILHOTO pacIipefie/ieH|ii ¥ 3HAKOMCTBO C WX HelpepbIBHBIMHU aHa/lIoraMu
— MOKa3aTe/lbHbIM U HOpMaJ/lbHbIM pacripe/ie/IeHUsIMHU.

Copepxanue sHUU «CiyuaiiHible COOBITHSI W BEPOSATHOCTU»  CITY’KUT
OCHOBOM /11 (pOpMUpOBaHUS TIpeJCTaB/ieHUM O pacripefie/leHUH BepOSTHOCTeM
MeX/y 3HaUeHHsSMU CTy4YalHbIX BeMUMH, a TaK)Ke 3Ta JUHUS HeobXoAuMa Kak
6asa [ u3yueHUs 3aKoHa OO/bIIMX uWcen — (yHJaMeHTaJbHOTO 3aKOHa,
JeCTByIOIlero B TMpupojie U oO0IIecTBe ¥ UMEIOIIero MaTeMaTHyecKyro
dopmamzaruro. Cam 3aKOH OOJIBIIIMX YKCesT TpeJyiaraeTcss B 03HAKOMHUTE/IbHOM
dbopMe C MUHMMa/IbHBIM MCI0J/Ib30BaHMEM MaTeMaTH4yecKoro opmasnusma.

TeMbl, CBsi3aHHble C HENpEpPbIBHBIMUA  CJIydYallHbIMA  BeJMYMHAMHU,
aKLIEeHTUPDYIOT BHMMaHHE IIKOJbHUKOB Ha OMMUCAHWKW W W3yYeHUM CaydYalHbIX
sIBJIEHU C TIOMOILbI0 HemnpepbIBHBIX (DyHKIM. OCHOBHOEe BHUMaHUWE Y/[essieTcst
MO0Ka3aTe/JlbHOMy W HOPMa/IbHOMY pacrpejiejieHusiM, NpU 3TOM TpeAro/araercs
03HAaKOMUTEe/IbHOEe U3yueHHe MaTepuana 0e3 /0Ka3aTenbCTB TPUMEHsIeMbIX
(dakToB.



MECTO KYPCA B YYEBHOM IVIAHE

Ha wusyueHuve Kkypca «BeposSiTHOCTb ¥ CTaTHUCTWKa» Ha 0a30BOM ypOBHe
OTBOJAUTCSA 1 Yac B HeJelI0 B TeueHHWe KaXKAOro rojia oOyueHus, Bcero 68
y4eOHBIX UacCoB.
dopma IMpOMeKyTOUHOM aTTeCTal[ii: KOHTPOJIbHast pabora.



COJAEPXAHUE YYEBHOI'O KYPCA «BeposAiTHOCTb H CTaTUCTUKA»
10 KJ/TACC

[TpencraBneHWe [JaHHBIX C TOMOIIBI0 Tabmuiy U Auarpamm. CpefHee
aprumMeTrueckoe, MeAWaHa, Haubosblllee W HauWMeHbIlee 3HAuUeHWs, pa3Max,
JVCTIePCHUS ¥ CTaHJAPTHOe OTK/IOHEeHHe UKCIOBbIX HaOOpOB.

CnyuaitHble SKCIIePUMEHTHI (OTTbIThI) M CTy4aiiHbie COOBITHS. DyieMeHTapHbIe
coObITHs (MCXOABI). BepoATHOCTh C/Ty4aiHOTO COOBITHS. BM30CTh YaCTOTHI H
BEPOATHOCTH  CcOObITHH.  CriyuaiiHble  OMBITBI C  PaBHOBO3MO>KHBIMH
9/IeMEHTAapHBIMA ~ COOBITHSIMH.  BeposiTHOCTM ~ COOBITMA B ONBITax  C
PaBHOBO3MOXXHBIMU 37IeMeHTapHbIMU COOBITHSIMHU.

Omneparuu Hafi COOBITUSIMU: TIepeceueHure, 00beIMHeHNe, TIPOTHBOIIO/I0XKHbBIE
cobbITus. [Juarpammbl Disiepa. @opmyia C/I0)KeHHsT BEpOSITHOCTE.

YcoBHasi BepOATHOCTb. YMHOXEHHE BEePOSITHOCTeM. [lepeBO C/Iy4alHOTO
sKcriepuMeHTa. @opMysia MoJiHOM BeposiTHOCTH. He3aBrcuMbie COOBITHS.

KombuHaTopHoe mpaBuio ymHoKeHUs. [lepectaHoBku u (akropuan. Uuciio
couetanuit. Tpeyronbhuk ITackansa. @opmysa 6ruHoma HbroToHa.

BUvHapHBIM C/Ty4alHbIU OMBIT (UCTIBITaHUE), yCrex U Heyzada. HesaBucumblie
ucnbiTaHus. Ceprs He3aBUCHMBIX HWCIBITAaHUM [0 mnepBoro ycriexa. Cepus
He3aBUCUMbBIX UCMbITaHUM bepHyiun.

CnyuvariHag BenuuuHa. PacripesieieHde  BeposTHOcTed.  [luarpamma
pacripefienieHusi. [IpuMepbl pacrnpefie/ieHU, B TOM 4YMC/le, TeOMeTpUUYeCcKoe MU
O6uHOMUAJTEHOE.

11 KITACC

UucnoBble  XapakKTePUCTUKW  CJIydalHbIX  BEJUUMH: MaTeMaTHh4yecKoe
OKUJIaHWe, [JUCIepCUsi W CTaHJapTHOe OTK/IOHeHWe. [IpyuMepbl NpUMeHeHUs
MaTeMaTH4yeCcKOro OXKHJaHHWs, B TOM 4YMC/ie B 3aZjlayaxX W3 MOBCEAHEBHOW >KU3HM.
MaTemMaTrHueckoe OKuZaHWe OWHAapHOW CIy4yaiiHOM Be/IMUMHBI. MaTemMaTHuecKoe
OXUJaHWe CYMMbl C/lydalHbIX BeJMUMH. MaremaThuueckoe OXKUJaHUe U
JUCTIepCHsi TeOMeTPHUUYeCcKoro U OGMHOMHABHOTO pacIipesiesieH .

3akoH OonBIIMX UYKMCel W €ero pojab B HayKe, TpUpojie U 0OIjecTBe.
Br1600poUHbIli METO/1 MCC/IeJ0BAHHM.

[IprMepbl HemNpepbIBHBIX CJIyYyalHbIX BeJWUMH. [loHATHME O TMJIOTHOCTH
pacripefienieHusi. 3afjaum, NMPUBOJSILLKME K HOPMa/IbHOMY pacrpeesieHuto. [Tousatue
0 HOPMAJIbHOM pacripe/ie/IeHUH.



IINTAHUPYEMBIE PE3YJ/IBTATDI
JINUHOCTHBIE PE3YJ/IBTATDI

JIMUHOCTHBIE pe3y/ibTaThl OCBOEHHWsS] TIPOrpaMMbI yueOHOTO IpeiMeTa
«MaremMaTuKa» XapakKTepusyrTCs:

I'paxxgaHckoe BocriuTaHue:

c(hOopMHPOBAHHOCTHIO TPaXKAaHCKOM TTO3UI[MM 00yUarolerocsi Kak akTHBHOTO
W OTBETCTBEHHOIO UjieHa POCCHHCKOTO o0OIrecTBa, IIpe/iCTaBieHWEM O
MaTeMaTUYeCKUX OCHOBax (PYHKI[MOHUPOBAHUSI Pa3/UUHbIX CTPYKTYp, SIBJIEHUH,
MpoLleiyP TPa)KJaHCKOTo ofIectBa (BbIOOPHI, OIMPOCHI YW TMp.), YMeHHeM
B3aMMO/IEICTBOBAaTh C COLIMA/IbHBIMM HWHCTUTYTaMU B COOTBETCTBUM C UX
(YHKIUSIMU U Ha3HAUEHUEM.

ITaTpuoTHyecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTbIO POCCUNCKOW TpaXkZ@aHCKOW UAeHTUYHOCTH, YBa)KeHHs
K MPOLIOMY M HacCTOSIIIIEMY POCCUMCKOM MaTeMaTHUKH, LIEHHOCTHbIM OTHOLLIEHWEM
K JOCTWXEHUSIM POCCUMCKMX MaTeMaTMKOB W POCCUMCKOM MaTeMaTUueCKou
IIKOJ/IbI, K WCIOJIb30BaHUIO 3TUX AOCTW)KEHUM B JDYTMX HayKaX, TeXHOJIOTHSIX,
chepax SKOHOMUKH.

JlyXOBHO-HPABCTBE€HHOI'0 BOCTIMTAHMS:

0CO3HaHUEM Iy XOBHBIX 1[eHHOCTeu POCCHUMICKOTO Hapo/a;
chOpMUPOBAHHOCTBI0  HPABCTBEHHOT'O  CO3HAHWS, JSTUUYECKOTO TIOBeJieHuUs,
CBSI3aHHOTO C TIPAKTUYECKUM MPUMeHeHUeM JO0CTKEeHUN HayKU U J1eITe/IbHOCThIO
yUEHOT0; 0CO3HaHMEM JINYHOTO BKJIaZia B MOCTPOeHUe YCTOMUMBOTO OyayIiiero.

JcTeTUecKoe BOCIUTaHHe:

3CTETUYECKUM OTHOLIEHWEeM K MHUDPY, BKJIIOUAs 3CTETUKY MaTeMaTU4ecKhX
3aKOHOMEPHOCTeH, 00BHeKTOB, 3a7iay, pelLleHnH, pacCy’KJeHUl;
BOCITPUMMYMBOCTBIO K MaTeMaTUUeCKUM acrieKTaM pPa3/IMUHbIX BUJ0B UCKYCCTBaA.

dusnyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTBIO YMEHUs] TIPUMEHSITb MaTeMaTUueckue 3HaHUS B
WHTepecax 37J0pOBOro v 6e3ormacHOro obpasa »KU3HH, OTBETCTBEHHOT'O OTHOIIIEHUS
K CBOEMY 37I0POBbIO (3/10pOBOe THTaHWe, cOaaHCUPOBaHHBIA PeXXUM 3aHITUN U

OT[AbIX4, perysipHas CbI/IBI/I‘-IeCKaH aKTI/IBHOCTb); (1)1/131/IT-IECK01"0
COBepPIIIEeHCTBOBAHMNA, npu 3dHATUAX Cl'[OpTI/IBHO-OB,U‘OPOBI/ITEJ'[I)HOI;'I
AedaTe/IbHOCTBIO.

TpyaoBoe BoCclIMTaHUe:

TOTOBHOCTBIO K TPY/ly, OCO3HaHWEM I1IeHHOCTH TPY/I0MH00usi; UHTepecoM K
pa3nuuHbiM  chepaM  TpodeCcCUOHANbHOM  [IeATeTbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U eé TIPWIOKEeHUsIMU, YMeHHeM COBepIllaTb OCO3HaHHbBINA BLIOOD
Oyayiieit mipodeccuu W peanu30BbIBaTh COOCTBEHHbIE >KU3HEHHbIE TI/IaHbI;



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHUeCcKOMy 00pa3oBaHMIO M
camMo0o0bpa30oBaHUI0 Ha TPOTSHDKEHWH BCel J>KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YUaCTHIO B PEIIeHUH IMPAaKTUUECKUX 3a/lad MaTeMaTHUUeCKOl HarpaB/eHHOCTH.

JKo0/I0THYecKoe BOCIIUTaHHe:

c(hOpMHUPOBAHHOCTBIO 3KOJOTMUECKON KY/IbTYPhl, TMOHUMaHWEM BJIUSHUS
COLIMaTbHO-9KOHOMUYEeCKHX MPOLIeCCOB Ha COCTOsIHME TIPUPOAHON U COLMA/IbHOU
cpeibl, OCO3HaHWeM TJio0anbHOrO  XapakTepa 9KOJOTMYecKuX mpobsem;
OpHeHTalleld Ha TpUMeHeHWe MaTeMaTUUeCKWX 3HaHWM [Jis pellleHus 3a/ayu B
o0nacTi OKpy»Karolllell cpefibl, TIJITAHUPOBAHWS TIOCTYIIKOB U OLIEHKH WX
BO3MOJKHBIX TTOCJIe/ICTBUMN /11 OKPY>KaloILler CpeJbl.

IleHHOCTH HAyYHOTO MO3HAHMA: _

c(OpPMUPOBAHHOCTEI0 MHPOBO33peHMUs], COOTBETCTBYIOIIEI0 COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HayKd U  OOIeCTBEHHOW TMPAKTUKHW, [TOHUMaHHEM
MaTeMaTUueCKOW HayKu Kak cdepbl uesioBeUeCKOW [esiTe/IbHOCTH, 3TarioB eé
Pa3BUTHS M 3HAUMMOCTU I PA3BUTHS LUBWIM3ALMK; OBJIAIEHUEM SI3BIKOM
MaTeMaTUKH M MaTeMaTHyecKoW KY/JIbTYpOW KaK CpPeJCTBOM II03HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJISITh TPOEKTHYI0 U MCC/Ief0BaTeNbCKYH0 [esiTeTbHOCTh
WHAWBU/IyalbHO U B TPYIIIIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeTarnpeaMeTHbIe pe3ynbTaThl OCBOEHUs TPOrpaMMbl yueOHOTO TpeaMeTa
«MaTteMaTHKa» XapaKTepU3YIOTCS OBJIa/IEHUEM yHUBepCaTbHbIMHU
nosHaeame/ibHbIMU  OelicmeusiMU,  YHUBEPCAAbHbIMU  KOMMYHUKAMUBHbIMU
OelicmeusiMu, yHU8epCaAbHbIMU pe2yAsimueHbIMU OelicmeusiMu.

1)  YHusepcaabHble  no3HaeamenbHble  Oelicmgusi,  obecneuusaiom
¢popmuposaHue 6a306bix KOSHUMUBHbLIX Npoyeccos obyuarowjuxcs (oceoeHue
Memoo08  NO3HAHUS  OKpy»camowe2o  Mupd;  npuMeHeHue  /102UYecKUx,
uccnedosamenbCKuUx onepayuli, ymeHuti pabomams ¢ uHpopmayueti).

Ba3oBble jlorHYecKue AeiCTBHS:

e BBIAB/IATH M XapaKTePU30BaTh CYII|eCTBEHHbIE MPU3HAKH MaTeMaTUUYeCKUX
00BEKTOB, TMOHATUM, OTHOIIEHUN MEXAy TOHSATHUAMH; (HOpMYJ/IMPOBaTh
orpefieJieHUs]  TIOHATWUM;  yCTaHAB/IMBATbL  CYIIIECTBEHHBIM  TIPU3HAK
K/acCUpUKAI[MK, OCHOBaHHWs /i1 0000IIeHHss W CpaBHEHWs, KPUTepUu
TIPOBO/JUMOT'O aHa/TN3a;

e BOCIIpUHUMATh, (QOpMy/nIMpoBaTh U  TIpeoOpa30BbIBaTh  CY’>KIEHUS:
yTBepAUTe/IbHbIE W OTpHIaTe/bHble, eJUHUYHbIE, YacTHble W OOIIue;
YCJIOBHBIE;

e BBIB/IATH  MaTeMaTUYeCKHMe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTUBOpeunss B (akTaxX, [JaHHbIX, HAOIOZEHUSX W YTBEP)KAEHUSIX;



npejjlaraTh ~ KPUTEPUW [ BBIABJIEHWS  3aKOHOMEPHOCTeH U
TIPOTHUBOPEYNH;

e JlefaTb BBIBOJBI C WCIOJb30BAaHWEM 3aKOHOB JIOTHKH, JeIYKTUBHBIX H
WHAYKTUBHBIX YMO3aK/FOUeHUH, YMO3aK/TFOUeHHH 110 aHa/IOTHY;

e TIPOBOJUTH CaMOCTOSITe/TbHO JoKa3aTellbCTBa  MaTeMaTHUUeCKUX
yTBepKAeHui (TpsiMble W OT MPOTUBHOI0), BbICTPaUBaTh apryMeHTal[HIo,
TIPUBOJUTEL TIPUMEpPbl W KOHTPIPHUMEPBI; 0OOCHOBBLIBATH COOCTBEHHbBIE
CY’KIeHUsI U BBIBO/IbI;

e BbIOMpaTh crocob perreHuss yuyeOHOM 3aaud (CpaBHMBATb HECKOJIBKO
BapUaHTOB pellleHus], BbIOMpaTh Haubosiee TOAXOAALIMN C YYETOM
CaMOCTOSITE/TbHO BbIZIE/IEHHBIX KPUTEPHER).

Ba3oBble ncoie/joBaTe/IbCKHe AeHCTBUS:

e UCIIO/Ib30BaTh BOMPOCHI KaK MCC/Ie0BaTe/bCKU UHCTPYMEHT TI03HAHUS;
¢bopMy/iMpoBaTh BOIPOCH], (PUKCUPYIOLHMEe TIPOTHUBOpeUMe, Mpo0seMy,
yCTaHaB/WBaTh HMCKOMOe HW  JaHHOe, (OPMHPOBaThb  THUIIOTE3Y,
apryMeHTHPOBAaTh CBOO TIO3UIINI0, MHEHUE;

e TIPOBOJUTH CaMOCTOSITe/TbHO CTUTAaHUPOBAHHBIM 9KCTIePUMEHT,
WCC/iejoBaHWe TI0 YCTAaHOBJEHWI0 OCOOeHHOCTeW MaTeMaTUueCcKoro
00BeKTa, SIB/IEHHS, TIPOIECCA, BBLIABJIEHWIO 3aBUCHUMOCTEH MEXIy
00BeKTaMHU, SIBJIEHHSIMU, TIPOI[eCCAMU;

e camMmocTosATeNnbHO (hopMyJMpoBaTh 0000IIeHNUs U BBIBO/BI TI0 Pe3y/ibTaTaM
TIpOBeJEHHOT0 HaOJIO/IeHNs, MCC/Ie[JOBaHUs, OLleHUBaTh [JOCTOBEPHOCTh
TI0/TyYeHHBIX pe3y/IbTaTOB, BLIBO/IOB 1 0000111eHMUI;

e TIIPOTHO3WPOBaTh BO3MOJKHOE PAa3BUTHE IIPOllecca, a TaKXKe BBIJBUTATh
TIPe/ITI0/IO’KEHHS O €T0 Pa3BUTHHU B HOBBIX YC/IOBUSIX.

Pabota ¢ nuadopmarueii:

e BBIABJATH AebHUIUTBHI WHGOPMAI[MH, JaHHBIX, HEOOXOJUMBIX /I OTBETA
Ha BOITIPOC U /IS PelleHus 3a/jau;

e BbiOMpaTh MHGMOPMALIMIO W3  HCTOUYHUKOB  pa3/IMUHBIX  THIIOB,
aHa/IM3UpPOBaTh, CUCTEMATU3UPOBAaTh U WHTEPIPeTHUPOBaTh WH(POPMAIUIO
Pa3IMUHBIX BUOB U (hOpM IIpe/[CTaB/IeHNS;

e CTPYKTYPHPOBaTh MH(OPMAIHIO, IPE/ICTAB/IATh €€ B pa3/IMUHbIX (hopMax,
WJUTIOCTPUPOBATh rpaduyuecKy;

e OL|eHUBATh HaZIE>KHOCTh nHbOopMaLun 1o CaMOCTOSITe/TbHO
cchopMy/TMPOBAHHBIM KPUTEPHSIM.

2)  YHugepcanbHble KOMMYHUKamueHble Oelicmeusi, obecnheuugarom

Cc(hOpMUPOBAHHOCMb COYUA/IbHbIX HABLIKO8 0OYUarOUWUXCHL.

Oommenue:



BOCIIDUHUMAaTh W (OPMYy/JUpPOBaTh CYXKJeHUSI B COOTBETCTBUM C
YCJIOBUSIMHU U Lie/ISIMU 00I1leHusT; SICHO, TOYHO, TPaMOTHO BbIpa)kaTb CBOIO
TOUKY 3peHHsi B YCTHBIX U MHUCbMEHHBIX TEeKCTaX, /laBaTh MOSICHEHUS T0
XOJly pelleHus 3a/laui, KOMMEeHTHMPOBATh MO/IyUYeHHbIN pe3yJ/IbTar;

B X0/ie 00CYKZieHHs 3a/laBaTh BOIIPOCKHI 10 CYII[eCTBY 00CY»K/1aeMOi TeMbI,
nipo6JieMbl, pelllaeMol 3a/jaul, BbICKa3bIBaTh W/IeH, Halle/leHHbIe Ha MOMCK
pellieHus; COTMOCTaB/ATh CBOU CYXXIEHUSI C CYXIEHUSIMU [JIPYTUX
YUaCTHUKOB JAuasora, oOHapy>KWBaTh pa3/vuve U CXOZACTBO TMO3WIUH; B
KOppeKTHOU (opMe hopMy/IMpoBaTh pa3HOTIaCUsi, CBOU BO3PaKeHHSsI;
Npe/CTaB/iATb  pe3yJ/ibTaTbl  pelleHds  3a7aud,  SKCIepUMeHTa,
WCC/IeJOBaHUS],  TPOeKTa;  CaMOCTOSATeNbHO  BbiOMpaTh  (dopmar
BBICTYTIJIEHUSI C YUETOM 3a/1ay Mpe3eHTal[ul U 0COOeHHOCTel ayAUTOPUH.

CoTpyaHHUYeCcTBO:

3)

MOHUMAaTb W WCIOMb30BaTh  [peUMYyllecTBa  KOMaHJHOWM U
WHAVBH/IyaTbHOK pabOThI MPH pellleHrH yueOHbIX 3a/jau; MPUHUMATh [1e/Tb
COBMECTHOM JleITeJIbHOCTH, TIJITAHUPOBATh OPTaHU3AIMI0 COBMECTHOMN
paboThI, pacripesiesiiTh BUALI paboT, 10roBaprUBaThCs, 00CY>KJaTh ITPOLIeCC
1 pe3ysbTar paboThl; 000011]aTh MHEHUST HECKOJIBKUX JTHO/IeH;
y4acTBOBaTh B IPyNmnoBbIX hopMax paboTsl (00CyKeHusi, 00OMeH MHEHUH,
«MO3TOBble IITYpPMbI» W WHBIE); BBINIOJHATE CBOK YaCTb pabOThI U
KOODAWHUPOBaTh CBOM [IeHCTBUSI C [DYTMMH ujeHaMd KOMaH/bI;
OlLIeHMBaTh KaueCTBO CBOEro BK/aZila B OOL[WI TPOAYKT TO KPUTEPUSIM,
cchopMy/TMPOBAHHBIM YYaCTHUKAMH B3aUMO/I€HCTBHS.

YHueepcaibHble  pezynsimueHble  Oelicmeusi,  obecheuugarom

¢opmuposaHue cMbIC108blX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCMU.

CamoopraHusanus:

COCTaBJISATH TJIaH, aJITOPUTM pellleHus 3a/lauk, BbIOMpaTh Cr1ocob peleHUs C
YUETOM HUMEFOIIUXCS PeCypCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTUPOBATh
Y KOPPEeKTUPOBaTh BapHUAaHTHI pellieHnl ¢ YUéTOM HOBOM MH(MOPMaLUH.

CaMOKOHTPO/1b:

B/aZIeTh HaBbIKaMU T[03HAaBaTe/lbHOU pedieKCMd KaK OCO3HaHUS
COBepLIaeMbIX JeMCTBUHA U MBICIUTEBHBIX MPOLECCOB, UX Pe3yJIbTaToB;
BJa/ileTh crocobaMu  CaMOTIPDOBEPKHM, CaMOKOHTPOJISi — Tpoiecca U
pe3yJibTaTa pelleHHst MaTeMaTUUeCKOM 3a/auy;

Npe/IBUeTb TPYAHOCTHU, KOTOpble MOTYT BO3HUKHYTh TIDU peLleHU!
3a/jlauyd, BHOCWUTb KODPEKTHBBI B /[eSITeJIbHOCTb Ha OCHOBE HOBBIX
00CTOsITENBCTB, JAHHBIX, HAl/IEHHBIX OLIMOOK, BbISIBJIEHHBIX TPYJHOCTEM;



e OIL[eHMBaTh COOTBETCTBHE pe3y/ibTaTa I1[eli W YCJIOBUSM, OOBSICHATH
TPUYKHBI JOCTWKEHUS WIN HeJOCTW)KeHUsl pe3yJ/bTaTOB [esaTe/bHOCTH,
HaxXO/IUThb OIIUOKY, aBaTh OLIeHKY MPHOOPeTEHHOMY OIIBITY.

IIPEJIMETHDBIE PE3YJ/IBTATBI

10 K/TACC

YuraTh ¥ CTPOUTD TaOJIUI[LI U AATPAMMBI.

OneprpoBaTh  TOHATUSMH:  CcpefiHee  apudMeTHUeCKoe,  Me/uaHa,
Haubosblliee, HAMeHblllee 3HaueHre, pa3MaX MaCcCUBa UKC/IOBLIX JaHHbIX.

OnepupoBaTh MOHATUSIMHU: CIy4YalHBbIM 3KCIIEPUMEHT (OIbIT) U CJIy4alHOe
coObITHe, 3/IeMeHTapHOe COOBITHE (3/IeMeHTApHBIM MCXO[]) C/IyYaiiHOTO OIIbITa;
HaXOZAWUTb BEPOSITHOCTH B OMBITaX C PABHOBO3MO>KHBIMH C/TyUYaliHBIMU COOBITHSIMH,
HaXxOZUTb W CpaBHUBAaThb BEPOSITHOCTH COOBITUNM B HW3Y4YeHHBIX CIyuyaliHBIX
SKCIepUMeHTax.

Haxomute u ¢QopMynupoBaTh COObITUS: TiepeceyeHrHe U 00beAVHEHUe
JAHHBIX  COOBITHI, COOBITHE, TIPOTHUBOIOJIOXKHOE  JAaHHOMY  COOBITHIO;
10/1b30BaThCsl AMarpaMmaMu Diljiepa U (OPMYJION C/I0)KeHUsI BEpPOSITHOCTeN Tpu
pelleHnH 3a/au.

OmnepupoBaTh TOHATUSIMU: YC/IOBHAsE BEPOSITHOCTb, He3aBUCUMbIe COOBITHS;
HaXOZWTb BEPOSITHOCTH C TIOMOII[bIO TIpaBW/Ia YMHOXKeHHS, C TIOMOIIbIO JiepeBa
C/Ty4aliHOT'O OIbITA.

[TpuMeHsITH KOMOMHATOPHOE TIPaBU/IO0 YMHOKEHUS TIPU PellieHnH 3a7iau.

OnepupoBaTh MOHATUSIMU: HCIIbITAaHUE, He3aBUCUMble WCIBITAHUS, Cepus
WCTIBITAaHUM, yCreX U HeyJada; HaXOAWTb BePOSATHOCTU COOBITUH B CepUH
He3aBUCHUMBIX UCIILITAHUM [I0 TIEPBOTO yCIiexa; HaXOUTh BepPOSITHOCTU COOBITHM B
cepuvu uCTbITaHUM bepHyu.

OnepvpoBaTh  MOHATWSMHU:  C/lydyaiiHas  BeJMUMHA,  pacrpezesieHue
BEPOSATHOCTeM, AMarpaMmMa pacrpeziesieHusl.

11 K/TACC

CpaBHMBaTh  BEpPOSITHOCTM  3HAYeHUM  CAydYalHOW  BEeJIMYMHBI 1O
pacrpe/ie/IeHUI0 WK C TIOMOIIIbIO iMarpaMM.

OnepupoBath MOHSATHEM MaTeMaTUUeCKOTr0 OXKUAAHUS; TIPUBOIUTH MPHUMEPHI,
KaK TIPUMEHSIeTCSl MaTeMaTUueCcKoe O)KW/JaHuhe CIyYalHOW BeJIMUMHbI HaXO[UTh
MaTeMaTHh4yecKoe OKHWJaHue 10 JaHHOMY pacripe/ie/IeHHI0.

VimeTh mipe/icTaB/ieHre O 3aKOHEe OOJIBIINX YKCe.

VMeTh nipeicTaBiieHUe O HOPMaJIbHOM pacripe/iesieHUH.



TEMATUYECKOE IIJTAHUPOBAHUE «Anreopa»
10 KJTACC (4 uaca)

KosnuecTBo uacos JJIeKTPOHHbIEe
No (udppoBbie)
HaumeHoBaHuUe pa3/ie/ioB M TeM NPOrpaMMbl KoutposbHbie | ITpakTHuecKue
n/n Bcero o0pa3oBaTe/IbHbIE
paboThI padoThI
pecypchbl
MHoOXeCTBa paliMOHA/IbHBIX U [eHCTBUTE/TbHBIX
1 yuces1. PaliioHa/ibHbIE YpaBHEHHS U HEPABEHCTBaA. 28(10) ) bubmoreka [IOK
(U3 HUX BHYTpUIIpeAMETHBIN MO/y/b) BxogHou https://m.edsoo.ru/7f415b90
KOHTPOJIb.
@yHKIMU ¥ rpapuku. CTerneHs C Lie/ibiIM
2 no};aBjTeJIeM(pI/BCDHI/IX BHYTpUIIpE II_\I/[eTHLHZ 12 (8) Bubmorexa OK
YTPUTpeR https:/m.eds00.ru/7415b90
MOZYJIb)
ApudmeTrueckrii KOpeHb N—O1 CTeNeH!.
3 VppanmoHanbHble ypaBHeHHUs] U HepaBeHCTBa (U3 36 (15) ’ bubmoteka LIOK
HUX BHYTpUIIpeAMeTHbIN Mozy/b) [ToyroaoBoii https://m.edsoo.ru/7f415b90
KOHTPOJIb
4 @opmyJibl TPUTOHOMETPUU. T pUroHoMeTpuyecKye 44 (20) 1 bubmiorteka LJOK
ypaBHeHUsI(M3 HUX BHYTPUMPeAMETHbINA MOJYJIb) https://m.edsoo.ru/7f415b90
[TocnenoBaTenbHOCTH M IPOTPeCCUM(K3 HUX
5 BHYTPUIIpeIMeTHbIN MOAy/b) IIpoMexyTouHas 10(2) 1 Bubnmorexa [JOK
YTPHTDER Ay P y https://m.edsoo.ru/7f415b90
arrecranus
5 [ToBTOpeEHue, 00001eHre, CUCTeMaTH3aLUs 6 (1) 1 bubmoreka LIOK
3HaHWW(M3 HUX BHYTPUIIPEIMETHBIN MOAY/Ib) https://m.edsoo.ru/7f415b90
OBHUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME (u3 136 . 0
HYX BHYTPUIIpeJIMETHbIN MOJY/Ib) (56)




TEMATHUYECKOE INTAHUPOBAHMUE
10 KJ/TACC (2 gaca) «Anredopa»

KommuecTBo yacos JJIEKTPOHHbIe
No HaumveHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
KonTposbHble | IIpakTHyeckue
n/n NporpamMMsbI Bcero oOpa3oBare/IbHbIE
paboTbI paboThI
pecypchl
MHoykecTBa paliOHa/IbHBIX U

1 JeMCTBUTeJIbHBIX umcel. ParjuoHanbHbIe 14 ) Bbubmuoreka IIOK
ypaBHEeHUs1 U HepaBeHCTBa BxogHou https://m.edsoo.ru/7f415b90
KOHTPOJIb.

’ ®yHKIUM U rpaduku. CTemneHb C Lje/IbIM 6 Bubmoteka LIOK
r1oKasareyem https://m.edsoo.ru/7f415b90
ApudmeTnueckuii KOpeHb N—OM CTereHMU.

3 VppaijoHaibHble ypaBHeHUsI U HepaBeHCTBa 18 2 Bubmiorexa IOK

bpat . yp P https://m.edsoo.ru/7f415b90
ITonyropoBoy KOHTPOJIbL
DopmyJibl
4 T H[;"OI}{]omeT vn. TpUroHoMeTpUUecKue 22 1 Bubmiorexa IOK
P puH. 1P P https://m.edso0.ru/7f415b90
ypaBHEHUS

c [TocnegoBaTe/IbHOCTU U IPOTPECCUA 5 1 bubmmoreka IIOK
IIpomexxyTouHas aTrTecranus https://m.edsoo.ru/7f415b90

5 [ToBTOpEHUe, 00001IeH1e, CHCTeMaTH3aLs 3 1 Bbubmioreka IIOK
3HaHUM https://m.edsoo.ru/7f415b90

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 7 0




11 K/TACC (4 uaca) «Anredpa»

KosmuecTBo yacoB J/1IeKTPOHHBbIE
HaumveHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m KontpoabHsblie | [IpakTHueckue
NpOrpaMMsl Bcero oOpa3oBaTe/bHBIE
paboThI padoThI
pecypchbl
CreneHb C paljuOHaIbHBIM MTOKa3aTeseM.
[MTokasarenbHas ¢yHkLMs. [Toka3aTenbHble
1 aBHEHUsI U HepaBeHCTBa (U3 HUX 16 (12) 2 Bubmiorea OK
yp P N . https://m.edsoo.ru/7f415b90
BHYTpUIIpeIMEeTHBIN MOAY/1b) BxoaHoun
KOHTPOJIb.
Jlorapugmuueckas: QyHKLusI.
’ Jlorapudmuueckre ypaBHeHUsI U 16 (12) bubmoteka LIOK
HepaBeHCTBa(W3 HUX BHYTPUIIPeMETHbIN https://m.edsoo.ru/7f415b90
MOZYJIb)
TpuroHomeTtpryeckue GyHKLIUN U UX
3 rpa¢uky. TpUroHomeTpuueckue 12(5) 1 bubmoteka LIOK
HepaBeHCTBa(M3 HUX BHYTPUIPeAMeTHbIN https://m.edsoo.ru/7f415b90
MOZYJIb)
[TpousBojHasi. [IpumeHeHHe TPOX3BOAHOM (13
4 HUX BHYTPUIIPeIMEeTHBIN MOy /Tb) 32(14) 2 bubmotexa IOK
yp E A Ay https://m.edsoo.ru/7f415b90
ITonyrogoBou KOHTPOJIb
c VHTerpan v ero npuMeHeHust (M3 HUX 12 (3) bubmuoreka IIOK
BHYTPUIIPeIMETHbIN MO/AY/Tb) https://m.edsoo.ru/7f415b90
6 Cucrembl ypaBHeHWH (U3 HUX 16 (5) 1 bubmioreka LIOK
BHYTPHUIIPeIMETHBIA MOZYJIb) https://m.edsoo.ru/7f415b90
7 HatypanbHble U Lienble yncaa (M3 HUX 8 bubmoteka LIOK
BHYTPUIIPeIMETHBIN MOAY/Ib) https://m.edsoo.ru/7f415b90




[ToBTOpEHMe, 0000I1IeHNe, CUCTeMaTU3aLIUs

z i Bubnoreka LIOK
A (1 1Y P TP ID N CTHL MO ) 2410 https://m.edsoo.ru/7f415b90
IIpomexyTOouHas aTTecTanus //m. .
OBHIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME (u3 136(56)

HUX BHYTPUIIpeJMETHBIN MOZY/Ib)







11 KJ/TACC (2 gaca) «Asredopa»

KonuuyecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m KontpoabHsblie | [IpakTHueckue
NMporpaMmsbI Bcero oOpa3oBare/ibHbIE
paboThI padoThI
pecypchbl
CreneHb C paljuOHaIbHBIM MTOKa3aTesIeM.
1 [MToka3arenbHas QyHKuMs. [TokazaTebHbIe 1 ) bubmoreka LIOK
ypaBHEeHUsI U HepaBeHCTBa BxogHou https://m.edsoo.ru/7f415b90
KOHTPOJIb.
Jlorapugpmuueckas QyHKLUS.
2 HOFapI/IiMI/I‘—IECKI/Ie (byaBIIjEHI/IH Y HepaBeHCTBa 12 1 bubmorexa OK
P eckue yp P https://m.eds00.ru/7f415b90
ITosryropoBoy KOHTPOJIb
3 TpuroHomeTtpuueckre GyHKLUU U UX TPadUKU. 9 1 bubmioreka LJOK
TpuroHomeTprueckre HepaBeHCTBA https://m.edsoo.ru/7f415b90
. bubmoreka LJOK
4 1 NI 24 1
POMSBOAHAA. LIPUMEHEHHE HPOHSBOAHON https://m.edsoo.ru/7f415b90
bubnmmoreka LJOK
5) WHTerpasn v ero npumeHeHUst 9
https://m.edsoo.ru/7f415b90
N bubnmrorteka LJOK
12 1
6 CHCTeMbI ypaBHeriit https:/m.eds00.ru/7415b90
7 HarypanbHble v Liesible yncia 6 Bubmiorexa [JOK
yp H https://m.edsoo.ru/7f415b90
8 [ToBTOpeHue, 00001IeHKe, CCTeMATH3aLYs 18 5 bubmoteka LIOK
3HaHuy IIpomexxyTouHas aTTecTainus https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME (13 102 3 0

HYIX BHYTPUIIpeZIMETHbIN MOZY/Ib)




TEMATHUYECKOE IIJTAHUPOBAHMUE «I'eomeTpusi»
10 KJ/TACC (2 uaca)

Ko/muecTBo yacos JJIEKTPOHHBIe
Ne HaumeHoBaHMe pa3je/ioB U TeM (tqudpoBbie)
KonTposibHbie | IIpakTuueckue
n/n NporpaMmsbI Bcero oOpa3oBaTe/IbHBIE
padoThI padoThI
pecypchl
1 BBezieHue B ctepeometpuio BxogHoi 10 1 bubmmoreka IIOK
KOHTPOJIb. https://m.edsoo.ru/7f415b90
9 [IpsiMble U IJIOCKOCTY B IIPOCTPaHCTBe. 12 1 Bbubmioreka IIOK
[TapannensHOCTD NMPSIMBIX U MJIOCKOCTEH ( https://m.edsoo.ru/7f415b90
ITeprieH UKy /IAPHOCTD MPSMBIX U Bbubmoreka IIOK
3 b N 12 1
riockocred IlosryropoBou KOHTPOIb https://m.edsoo.ru/7f415b690
bubmmoreka LIOK
4 YTi1Bl MEXY IPAMBIMU U IJIOCKOCTSAMU 10 1 hitps:/m.edsoo.rw/7f415b90
bubmoreka IIOK
11 1
> MHororpaHHHK https://m.edsoo.ru/7f415b90
6 OO6BEMBI MHOTOTPAHHHKOB 9 1 Bbubmioreka LIOK
IIpomexyTouHas aTTecTanys https://m.edsoo.ru/7f415b90
7 [ToBTOpEHME: CeueHNs, paCCTOSAHUSA U YIJIbI 4 1 Bubmiorexa OK
p ’ »P y https://m.edsoo.ru/7f415b90
OBLIEE KOJIMYECTBO YACOB ITO 68 7 0
[TPOTPAMME




11 KVTACC «I'eometpus» (2 uyaca)

KosinuecTBo yacos JJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m KontpoabHsblie | [IpakTHueckue
NMporpaMmsbI Bcero oOpa3oBare/ibHbIE
paboThI padoThI
pecypchbl
1 Tena BpaieHvss BxojHOM KOHTPO/Ib. 12 9 bubmmoreka LIOK
ITosryros0BoM KOHTpPO/Ib https://m.edsoo.ru/7f415b90
) bubnmoreka LJOK
2 Obnémet Ten 10 1 https:/m.eds00.ru/7415b90
bubmoreka [IOK
3 BekTopbl 1 KOOpAMHATHI B [IPOCTPAHCTBE 10 1 hitps://m.edsoo.rw/7f415b90
[ToBTOpEHUE, 0600ITIEHNE,
4 CcUCTeMaTHr3aLus 3HaHUM 36 1 Bubmotexa OK
I https://m.edsoo.ru/7f415b90
IIpome)xyTouHasi aTTecTalus
OBILIEE KOJIMYECTBO YACOB I10 68 . 0
[MPOI'PAMME




10 KVTACC (3 uaca) «I'eomeTpus»

KomuecTBo yacos JJIEKTPOHHbIe
No HanMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
KonTposbubie | IIpakTHueckue
n/n NMporpamMMsbI Bcero oOpa3oBare/ibHbIE
paboTbI paboThI
pecypchl
1 Beegnenue B ctepeometputo BxogHou 15 1 bubmmoreka LIOK
KOHTPOJIb. https://m.edsoo.ru/7f427412
’ [Ipsimble ¥ NJIOCKOCTY B IPOCTPaHCTBe. 18 1 Bbubmoteka IIOK
[TapannenbHOCTE NPSMBIX U TIJIOCKOCTEN https://m.edsoo.ru/7f427412
3 [leprieHAUKY/IIPHOCTD MPSAMBIX U 18 1 bubmoreka LIOK
riockocteit I1o/1ryroaoBoii KOHTPOJIb https://m.edsoo.ru/7f427412
bubmioTeka LIOK
4 N 15 1
F/IBI MEY TIDAMBIMH H TLTOCKOCTAMI https://m.edsoo.ru/7f427412
5 MHoropaHHUKA 16 1 Bubmiorexa OK
https://m.edsoo.ru/7f427412
6 OO6BEMBI MHOTOTPAaHHHUKOB 14 ) bubmioTeka LIOK
ITpomexyTouHas aTTecTanys https://m.edsoo.ru/7f427412
7 [ToBTOpEHME: CeueHus, paCCTOSHUSA U YIJIbI 6 Bubmiorexa IOK
P ' P y https://m.edsoo.ru/7f427412
OBHIEE KOJIMYECTBO YACOB I10 100 . 0

I[TPOI'PAMME




11 KJTACC (3 uaca) «I'eomeTpus»

KosmmyecTBo yacoB O/IeKTpPOHHBIE
HanmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m KontpoabHsblie | [IpakTHueckue
MPOrpaMmsbI Bcero oOpa3oBare/ibHbIE
paboThI padoThI
pecypchbI
. bubmioreka LIOK
1 T B . 24 1
€/1a BpAEHIA XOAHOM KOHTPOIB https://m.edsoo.ru/7f427412
. Bbubmoteka LIOK
2 2 IT 1 2
O6LEMBI el 071yrOAOBOH KOHTPOIE > https://m.edsoo.ru/7f427412
bubnuoreka IIOK
3 BekTopbl 1 KOOpAUHATHI B TIPOCTPAHCTBE 25 1 httns://m.edsoo /7427412
[ToBTOpeHMe, 060011eHHE,
4 cuCTeMaTr3aLys 3HaHUM 38 1 Bubmiorexa [IOK
- https://m.edsoo.ru/7f427412
IIpomMexyTouHasi aTTecTalus
OBLIEE KOJIMYECTBO YACOB I10 102 5 0

[TPO'PAMME




TEMATNYECKOE IVNTAHUPOBAHUE «BeposATHOCTH U CTaTUCTHUKA»

10 KJIACC
Ko/muecTBo yacoB JJIeKTPOHHBbIe
HaunmMeHoBaHMe pa3/ie/ioB U TeM (udppoBbie)
Ne n/nn Konrponbnsie | IIpakTnueckue
NporpamMMsbI Bcero oOpa3oBare/IbHBIE
paboThI padoThI
pecypchl
1 [IpencraBneHvie JaHHBIX M OnMcaTe/bHas 4 1 bubmoreka LIOK
cTaTucTKa BXoAHOM KOHTPOJIb. https://m.edsoo.ru/7f415b90
CnyyaliHble OTIBITHI U CJTyuaiiHble COOBITHS,
bubnmmoreka LJOK
2 OTIBbITBI C PABHOBO3MOXHBIMU 3 1
https://m.edsoo.ru/7f415b90
371eMeHTapHbIMU UCX0JaMU
3 Onepatyu HaZi COOBITHUSIMU, CJIO’KEHHEe 3 1 bubmioreka LJOK
BeposTHOCTel [10/1yrooBoii KOHTPOJIb https://m.edsoo.ru/7f415b90
YcnoBHas BepOATHOCTS, JiepeBo
4 CTy4altHOT O OT1bITa, (hOpMYyJia MOJTHOM 6 Bubmmotexa IOK
y » DOPMY . https://m.edsoo.ru/7f415b90
BEPOSITHOCTU 1 He3aBUCUMOCTb COOBITHIA
bubnuoreka IIOK
5 Oneme OoMOMHAaTO 4
JIEMEHTBI KOMDHHATOPHIH https://m.edsoo.ru/7f415b90
6 Cepuu 1ocie[joBaTe/IbHbIX UCTIbITAHUI 3 1 bubmotexa IOK
P a https://m.edsoo.ru/7f415b90
7 Crny4aiiHble BeJIMYMHBI U pacripe/ie/ieHust 6 bubmmorexa OK
y pacripea https:/m.eds00.ru/7415b90
3 O06o00611eHre ¥ CCTeMaTH3alys 3HaHUH c 1 bubmmoreka LIOK
ITIpomexyTouHas aTrrecranus https://m.edsoo.ru/7f415b90
OBHIEE KO/IMYECTBO YACOB I10 34 3 5
[TPOI'PAMME




11 K/TACC «BeposSiTHOCTb M CTaTUCTHUKA»

KosinuecTBo yacos JJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m KontpoabHsblie | [IpakTHueckue
NMporpaMmsbI Bcero oOpa3oBare/ibHbIE
paboThI padoThI
pecypchbl
1 MareMatrueckoe 0>XUaHue CydyalHON 4 1 bubmmoreka LIOK
Be/IMYMHbI. BXOAHOM KOHTPOJIb. https://m.edsoo.ru/7f415b90
’ Jucnepcus v cTaHapTHOe OTK/IOHeHUe 4 1 bubmoteka LIOK
C/Ty4yallHOU BeJTMUMHBI https://m.edsoo.ru/7f415b90
3 3akoH 6osbiux urcesn IloyrogoBoit 3 1 1 bubnuoreka IIOK
KOHTPOJIb https://m.edsoo.ru/7f415b90
4 HenpepriBHbIe cilyyaliHble BeTMYUHbI 9 bubmoteka LIOK
(pacripeienieHust) https://m.edsoo.ru/7f415b90
bubnuoreka IIOK
5 H 2 1
OPMAILHO® PACTPEACTEHIA https://m.edsoo.ru/7f415b90
[ToBTOpEHue, 06001IeHNE U
6 cuCTeMaTr3aLys 3HaHUM 19 2 Bubmorexa OK
I https://m.edsoo.ru/7f415b90
IIpomMe)xyTouHasi aTTecTalus
OBLIEE KOJIMYECTBO YACOB I10 34 4 3

I[TPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

» MaTtemaTHKa: asrebpa ¥ Hauajia MaTeMaTHUUeCKOTO aHa/li3a, TeOMEeTPUSL.
Anrebpa u Haua/la MaTeMaTHUYeCKOTo aHanu3a, 10-11 knaccel/ Anumos I11LA.,
Konsirua FO.M., TkaueBa M.B. u apyrue, AKIIMOHepHOe 00IIeCTBO

«3patenbCTBO «IIpocBeleHve»

METOANYECKUNUE MATEPUAJIBI V151 YUUTEJIA
Anrebpa v Hauasa MaTeMaTuueckoro aHanusa 10-11 kyacc, MeToanuecKre
pekomeHzaIMK K yueOHUKy AnumoBa I11.A., Konsruna FO.M., TkaueBoii M.B. u

apyrue, AKioHepHoe 0611ecTBo «/3aaTenbcTBO «ITpocBeleHyex»

DU PPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCbI CETHU
MHTEPHET

Beenurebubmoreka [JOK

https://m.edsoo.ru/7f415b90






