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MNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma yueOHOro Kypca «MaremaTuka» 0a30BOrO YpOBHS,
BKIIfOUaronass B ce0s Takue pas3lenibl, Kak: «Anredpa M Hayana aHalIu3ay,
«['eomerpust», «BeposTHOCTE M cTaTUCTHKa», A oOyuaromuxed 10 —11 knaccoB
pa3zpaboTaHa Ha ocHOBe PDenepalbHOIO TOCYAAPCTBEHHOTO 00pa3oBaTENIbLHOTO
CTaHJapTa CpeAHero odimero obpazoBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUil, MPEABABIAEMbIX K MAaTeMaTHYECKOMY OOpa30BaHHIO, M TPaJAULIUN
poccuiickoro ooOpaszoBaHus. Peanmuzanus mporpaMMbl 00€Cl€UMBAET OBJIAJCHHE
KJIIOYEBBIMH KOMIIETEHIUSIMU, COCTaBISIOIIMMHU OCHOBY JUISl CaMOpa3BUTUSA U
HENPEPBIBHOIO 00pa30BaHUs, LIEIOCTHOCTh OOIIEKYJIbTYpHOTO, JIMYHOCTHOTO U
MO3HABATEJILHOTO Pa3BUTHSI INYHOCTH 00YUaIOIIUXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayaisa MareMaTHUYE€CKOTO aHaln3a» SIBJISIETCS OJHUM W3
HanOoJIee 3HAYMMBIX B IIPOTPaMME CTapIlIei IIKOJIbI, TOCKOJIBKY, C OJTHON CTOPOHHBI,
OH 00€eCIeYnuBaeT MHCTPYMEHTAJIbHYIO 0a3zy Il HM3y4Y€HHUs BCEX €CTECTBEHHO-
HAy4YHBIX KYPCOB, a C JAPYTrod CTOPOHBI, (OPMHUPYET JTOTUUECKOE M aOCTpaKTHOE
MBIIJICHWE YYalluxXcs Ha YpPOBHE, HEOOXOAMMOM JJII OCBOCHHS KYypCOB
nH(popMaTHKu, 00IIIECTBO3HAHUSI, UCTOPUH, CIOBECHOCTU. B pamMkax TaHHOTO Kypca
y4Jalirecs OBJIaJCBAIOT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOM HayKH, KOTOpas
dbopMyIHUpyeT CBOU JOCTUKEHUS B MaTeMaTHYEeCKOH (hopme.

Kypc anreOpsl u Hauan MaTeMaTHUeCKOTO aHaju3a 3aKJIaJbIBAET OCHOBY JIJIs
YCHENIHOTO OBJAQJCHUS 3aKOHAMU (PU3UKH, XUMUHU, OWOJIOTHH, TOHUMAaHUS
OCHOBHBIX TEHACHIUMNA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX W KOMMBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM >XKM3HU. B TOXKe BpeMsi OBJIaJICHHE
aOCTpaKTHBIMU U JIOTHYECKH CTPOTUMH MATEMAaTHYECKHUMH KOHCTPYKIIUSIMHU
pa3BUBaeT YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPXKJEHHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETU3AIIUI0, a0CTparupoBaHue u
aHaJoruio, GopMHUpPyET KpeaTUBHOE U KPUTHUECKOE MbIlIeHHe. B Xxoae uzydeHus
anreOppl M Haval MATEMAaTHYECKOTO aHaiu3a B CTapiied IIIKOJIE ydJamiuecs
MOJY4YalOT HOBBIM ONBIT PEIICHUS MPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOTO
MOCTPOEHUSI MAaTEMaTUYECKUX MOJIeNIeH peaNbHbIX CUTYyalluidi M HHTEpIpeTaluu
MOJIyYEHHBIX  pElIeHWH, 3HAKOMSTCA C  [pUMEpaMd  MaTeMaTHYeCKHX
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HAyYHOTO MHPOBO33PEHUS, TaK W dYepe3 chenuduky ydeOHOW AesITeIBHOCTH,
TpeOyromen CaMOCTOSITETIbHOCTH, aKKypaTHOCTH, MPOJOJKUTEITBHON
KOHICHTPAIIM BHUMAHUA U OTBETCTBEHHOCTH 3a MOJYUYCHHBIN PE3yJIbTarT.

B ocHoBe MeToMKM 00yUeHHS ayire0pe 1 HavajaM MaTeMaTHIECKOro aHallu3a
JICKUT JEATCIbHOCTHBIN MMPUHIIUI O0yYCHUS.

CrtpykTypa Kypca «Anredpa v Hadajia MaTeMaTUYECKOTO aHAIN3a)» BKITIOYACT
CHEAYIOIINE COACPKATECIBbHO-METOIUYECKAE JIMHUU: «YHHCIa W BBIUUCICHUS,
«DyHk1uu u rpadukn», «YpaBHEHHUS U HEpaBeHCTBa», «Havama MmaTeMaTuueckoro
aHain3a», «MHOXKeCTBa U JIOTHKa». Bce OCHOBHBIE COAEPKATEIbHO-METOIUYECKUE
JUHUU HW3Y4aloTCsl Ha TMPOTSDKEHWHM JABYX JIET OOY4YeHHUsT B CTaplliel IIKoJie,
€CTECTBEHHO JIOTOJHASA APYT APYra U MOCTENEHHO HACHIIIASICh HOBBIMU TEMAMU U
paznenamu. J[aHHBIN Kypc SIBJISIETCS MHTETPATUBHBIM, MOCKOJBKY OOBEIUHSIET B
cebe colepkaHHE HECKOJIbKUX MaTeMaTHMYeCKHX JIUCUUIUIMH:  anredpa,
TPUTOHOMETPUS, MATEMAaTUYECKUN aHAIU3, TEOpUs MHOXKECTB U Ap. [lo mepe Toro
KaK yyaliuecs OBJIaJIeBalOT BCE OoJiee MIMPOKUM MATEMaTUUYECKUM alapaToM, Yy
HUX T[IOCIE0BATEeIbHO (OPMHUPYETCSI W COBEPIICHCTBYETCS YMEHHUE CTPOHUTH
MAaTEMATHYECKYIO MOJIENIb PEAIbHOM CUTYalld, IPUMEHSTh 3HAHUS, TTIOJTy4YECHHBIE B
Kypce «Anrebpa W Hadajga MaTeMaTHYECKOTO aHauu3a», I perieHus
CaMOCTOATENLHO  CPOPMYJIIMPOBAHHOM MaTeMaTHYEeCKOW 3ajadd, a 3aTeM
MHTEPIPETUPOBATH MTOTYUYECHHBIN PE3YJIbTAT.

ConepxarenbHO-MeTOIMYECKas JIMHUA «YHHCIa W BBIYMCICHUS 3aBEPIIACT
dbopMHpOBaHNE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW miKojie. B crapiedl mikoige oco0oe BHHUMAaHUE YIEISIETCS
(GbOpMHUPOBAHUIO TPOYHBIX BBHIYUCIUTEIBHBIX HAaBBIKOB, BKIIIOYAIONIUX B CceO0s
WCIIOJIB30BaHUE PA3IUYHBIX (OpPM 3alUCH JEHCTBUTEIBHOTO YKCIA, YMEHHUE
pAlMOHATIBHO BBITIOJHATh JCHUCTBUSL C HUMH, J€JIaTh IPUKUIKY, OLCHUBATH
pesynbrar. OOyuaromuecss TOJYYalOT HAaBBIKM NPUOMIKEHHBIX BBIYHCICHUN,
BBITIOJTHEHUS JICMCTBUM C 4YHCJIAMH, 3allMCaHHBIMH B CTaHAApTHOW (Qopme,
MCMOJIb30BaHUS MAaTEMaTUYE€CKUX KOHCTAHT, OLICHUBAHHUS YUCJIOBBIX BBIPAKEHHUI.

Jluans «YpaBHEHUST U HEPABEHCTBA» PEAIU3YETCS Ha MPOTSIKEHUU BCETO
oOydyeHUsT B CTaplieil IIKOJe, TMOCKOJBbKY B KaXIAOM pazfeie IporpaMMbl
MPETYCMOTPEHO PEIIEHHUE COOTBETCTBYIOMUX 3amad. OOyuaromuyecs OBIaICBAIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJbIX, PAalUOHAIBHBIX, WUPPAUUOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTApU(PMUYECKUX U  TPUTOHOMETPUYECKUX YpaBHEHUH,
HEPABEHCTB U UX cCUCTEM. [loydyeHHbIE YMEHUS UCTIOJIB3YIOTCS MPU UCCIIEIOBAHUN
GYHKIHA C TTIOMOIIBIO TTPOU3BOAHON, PEIICHUH MPUKIATHBIX 3a7ad W 3a7ad Ha
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UPPALMOHAIBHBIX W TPUTOHOMETPHUUYECKUX BBIPAXKEHUH, a TaKXe BBIPAXKEHUH,
COJIEpKaIINX CTENEHU U JorapudMmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBILIUIEHUS] ydaluxcs, (OpMHUPYIOTCSI HABBIKM JEAYKTUBHBIX PaCCYyXICHUI,
paboTBl C CHUMBOJBHBIMU (OpMaMu, MPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BUJIE paBEHCTB U HEpaBEeHCTB. AnreOpa npesuiaraet 3¢ hekTUBHbIC
WHCTPYMEHTBI ISl pELIEHUS MPAKTHYECKUX MW €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJITHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK sI3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIUMM U TpapuKu» TECHO
NIEPEIUIETACTCS C IPYTUMH JIMHUSAMH Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T
NOCJIEIOBATENBHOCTh U3YUEHUS MaTeprana. M3yueHrue cTeneHHoM, moKa3aTebHOM,
Jorapu(pMUYECKOl U TPUTOHOMETPUYECKUX (DYHKIMH, UX CBOMCTB U rpaduKOB,
UCIOJIb30BaHue (YHKIUHN Ui pelIeHUs 3a/1a4y U3 IpYruX y4eOHBIX IPEIMETOB U
pearbHOM XU3HH TECHO CBA3AHO KAaK C MATEMaTUYECKUM aHAJIM30M, TaK U C
pElIeHNEeM ypaBHEHUN U HepaBeHCTB. IIpu 3TOM OoubllIOE BHUMAHUE YJENsSETCs
(OpMHPOBAHUIO YMEHUS BbIPAKATH (DOPMYJIaMHU 3aBUCUMOCTU MEXIY Pa3IMUYHbIMU
BEJIMUYMHAMH, HCCJIEAOBATh IIOJYYEHHbIE (PYHKIUU, CTPOUTH UX TIpaduku.
Marepuan 3Toi coiepKaTeNbHOM JIMHUN HALIEJIEH HA pa3BUTHE YMEHUHN U HABBIKOB,
MO3BOJIAIOIIMX BBIPAXKaTh 3aBUCUMOCTU MEXKIY BEJIMYMHAMU B pa3IUnyHOU popme:
aHAIMTHUYECKOW, Tpaduueckod u cloBecHOM. Ero wu3yueHue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUI0 U
KOHKPETH3al1H, UCTI0JIb30BAHUIO aHATIOTHH.

CopnepxarenpHas nuHuA «Hauana MareMaTHyecKoro aHalin3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYyT KaK MAaTeMAaTHYECKUX, TAK U NPHUKJIAJHBIX 3aJ]ad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCS BO3MOYKHOCTh UCCIENOBATh U
CTPOUTH rpaduKu PYyHKIUHN, ONPEIENATh UX HANOOJIbIINE U HAUMEHbIIINE 3HAYEHUS,
BBIUUCIIATH IUIOU[AAd GUTYp U OOBEMBI TeJ, HAXOAUTh CKOPOCTU M YCKOPEHUS
npoueccoB. JlaHHas conep)KaTellbHasl JIMHHUS OTKPBIBAET HOBBIE BO3MOKHOCTH
MOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNIed pealbHbIX CUTYallli, HaXO0XICHUS
HAaWJIY4IIero PelieHus] B MPUKIAJHBIX, B TOM YHCIIE€ COLUATBbHO-IKOHOMHYECKUX,
3ajlayaXx. 3HAKOMCTBO C OCHOBaMHM MaTeMaTHYECKOTO aHajiu3a CHocoOCTBYET
pa3BUTHIO aOCTPAKTHOTO, (POPMATLHO-IOTUYECKOTO U KPEATUBHOTO MBIIIJICHHUS,
(GbopMHPOBAHKIO YMEHHI PacIO3HAaBATh MPOSBICHUS 3aKOHOB MaTEMAaTHKHU B HayKe,
TEXHUKEe M HucKyccTBe. OOydyaroumuecs Y3HAIOT O BBIJAIOIIMXCS pe3yibTaTax,
IIOJIYYECHHBIX B XOJI€ Pa3BUTUS MAaTEMATUKHU KaK HAYKH, U UX aBTOPaX.

CopepxarenpbHO-MeTOANYECKast TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
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NPWIOKEHUN, OHH CBS3BIBAIOT pa3Hble MATEMATHYECKUE JHUCIUIUIMHBI B €IUHOE
uenoe. IToaToMy BakKHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHUMAaTh TEOPETUKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHON MaTEeMaTMKH M HCIOJIb30BaTh €ro s
BBIPAKEHUS CBOMX MBICIICH.

B kypce «Anrebpa um Havajlla MaTeMaTHUYECKOrO0 AaHANIM3a» IMPUCYTCTBYIOT
TAK)K€ OCHOBbl MAaTE€MaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATh HABBIKW MMOCTPOCHUS MOJIENIEH PeaIbHBIX CUTYallUi, UCCIIETOBAHHUS
TUX MOJeNied C MOMOIIbI0 amnmapara aiareopbl ¥ MaTeMaTHYeCKOro aHalu3a U
MHTEPIIPETALNH [TOJTYyUYECHHBIX pe3yNbTaTOB. Takue 3aaHusl BIUIETCHBI B KAXK/IBIN U3
pa3AeiioB IporpaMMbl, MOCKOJIBKY BECH MaTEpPHa Kypca IHPOKO UCIIOIb3YETCS JIs
pelieHrs NpUKIaAHbIX 3adad. [Ipu pemieHuH peasibHbIX MPaKTHUYECKUX 3a1ad
yyaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, MCIOJIB30BATh AHAJIOTHIO, 0000MIATh M KOHKPETH3UPOBATH
npobiemy. [lesTeabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3a/lady OpPraHM3yeTcsl B MPOIECCE M3YyYEHHUs BCEX TeM Kypca «AiredOpa W Haudana
MaTEMaTUYECKOTIO aHaTN3ay.

BaxxHOCTh y4eOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
MPEAMETHBIX PE3YJIbTaTOB OOyYEHHsS] TE€OMETPUU B HAIPABJICHHH JIMYHOCTHOTO
pa3Butusi oOydaromuxcs, (HopMUpoBaHUS (PYHKIMOHAIBHOM MaTeMaTUYeCKOMN
IPaMOTHOCTH, U3YUYEHHS IPYTrUX y4eOHbIX AMCHMIUIMH. PazBuTre y oOydaroumxcs
MPAaBWIbHBIX MPEICTABICHUN O CYIIHOCTH U MPOUCXOXKICHUU TE€OMETPUUYECKHUX
abCTpaKIfii, COOTHOIICHUH PEATbHOTO M UACAIBHOTO, XapaKTepe OTPaKCHUS
MAaTEMAaTUYECKON HAYKOM SIBJIEHUM U ITPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK U POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS YUaIIUXCs, a
TaK)K€ KA4eCTB MBIIUICHUS, HEOOXOJUMBIX [JIs ajanTallid B COBPEMEHHOM
o01iecTBe.

['eomeTpust siBAsieTCss OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEAHETO
oOmmero oOpa3oBaHUs, Tak Kak oOO0OeCrneyMBaeT BO3MOXKHOCTb HW3Y4YEHHUS Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOM HANPaBIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIIUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHUU OOYYarOIIMMUCS
MOHATUMHBIX OCHOB T€OMETPUU U MOCTPOCHUU LEMOYKH JIOTHUECKUX YTBEPKIACHUN
B XOJI€¢ pEILIECHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIIBUTaTh M ONPOBEpPraTh
TUIIOTE3bl HEMOCPEACTBEHHO MCHOJIB3YIOTCS NPU PELICHUH 3a/1a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3mKu.

/

O

YMEHHE OpPUEHTUPOBATLCS B h OCTPaHCTBC UI'PACT C CCTBCHH OJIb BO
OOKYMEHT I'I%,D,I'IMCRH P P p yHit Yo p
BS gk %%WéEWTI/I 4CJIOBCKA. OpI/IeHTaHI/IH YCJIOBCKAa BO BPCMCHHU H

CepTuoukat 0E4%B9§IIE€'§9C51.Z\%‘E3CEFB%‘I%§§%HHMOG ycI0BHC  CTO - COMUATLHOTO 6HTH}I’ (bopma

HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

-




OTPaXXEHUSI OKPYKAIOIIEr0 MHPA, YCIOBHE YCHENIHOIO MO3HAHUS U AKTUBHOTO
npeoOpazoBaHus  JAeWcTBUTENbHOCTH.  OmnepupoBaHuWE  MPOCTPAHCTBEHHBIMU
oOpazamu 00BEANHSIET pa3HbIC BUABI yUeOHOU U TPYAOBOM IEATEIbHOCTH, SIBISETCS
OJIHUM U3 Tpo(decCHOHATBLHO BAXHBIX KAauecTB, IMOATOMY akTyajbHa 3ajlaya
dbopmupoBaHus y  oOydaromIMXcsi MPOCTPAHCTBEHHOTO  MBIIIJIEHUS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICEHWS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTHUYECKOW AEATEIBHOCTH [0 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 0a3zoBOM
ypoBHE 00yueHus — 00I11e00pa3oBaTeibHOE W OOIIEKYJIbTYpHOE pa3BUTHE
oOyuaroluxcs yepe3 00ecredeHre BO3MOKHOCTH IPUOOPETEHNS U UCTIOIb30BaHMS
CUCTEMAaTUYECKUX TE€OMETPUYECKUX 3HAHUW M  JIEUCTBHM, CIEHUPUUHBIX
T€OMETPUH, BO3MOXXHOCTH  YCIEIIHOTO MPOAODKEHHS  00pa3oBaHUS IO
CIELUATBHOCTSAM, HE CBSI3aHHBIM C IPUKJIAIHBIM UCIIOJIb30BAHUEM I'€OMETPUHU.

[IporpaMMa mno reoMerpur Ha 0a30BOM YpOBHE IpeJHA3HAUYeHA IS
OOy4JaronMXcs CpeAHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHEHUM
Ha YpOBHE OCHOBHOIO 001ero oopa3zoBanusi. Takum oOpa3om, oOydaromniuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH O0IIIME€ MaTEMAaTUYECKHE YMEHHUS, CBI3aHHBIE CO
CHelM(PHUKON reOMETpUU U HEOOXOAUMbIE I KU3HU B COBPEMEHHOM OOILIECTBE.
Kpome 3T0ro, o1 UMEIOT BO3MOXKHOCTh U3YYUTh T€OMETPUIO O0Jjiee rIyOO0KO, eciin
B JlaJbHEHIIEM BO3HHMKHET HEOOXOJAMMOCTh B TE€OMETPUYECKHMX 3HAHMUSIX B
po¢eCCUOHATIBHON JIEATEIILHOCTH.

JlocTmkeHre LelMu OCBOCHHUS MPOrpaMMbl 00ECTIEYMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX 3ajad. [IpuopuTeTHbIMM 3ajadaMM  OCBOEHHUs  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax SBISIFOTCS:

e (GopMHUpOBaHME TIPEACTABICHUS O TEOMETPUU KAK YacTU MHUPOBOU
KYJBTYpPbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYXKAIOIIUM MUPOM;

e (opMUpPOBaHUE MPEJCTABICHUS O MHOTOTPAaHHUKAX U TeJlaX BpaIICHUs KaK
O BaXHEHIIMX MATEMAaTHYECKUX MOJEIISIX, MO3BOJAIOLIMX OINKCHIBATH U
M3Yy4aTh Pa3HbIE SIBJICHUS OKPYXKAIOIIETO MUPA;

° (bOpMI/IpOBaHI/Ie YMCHHA PACIIO3HABATHL Ha YCPTCIKAX, MOACIIX HU B
pPCaIbHOM MHUPEC MHOTOI'PAaHHHUKHU W TCJIa BPALICHM A,

e OBJIAJICHUE METOJIaMU PEIICHHUS 3aJa4 Ha MOCTPOCHHUS Ha U300paKeHUSIX
POCTPAHCTBEHHBIX (PUTYD;

° q)OpMI/IpOBaHI/IC YMCHHA  OIICpUPOBATHL OCHOBHBIMHU  IIOHATHUAMH O
MHOT'OIrpaHHHKAax MW TCJIaxX BpallCHUA U UX OCHOBHBIMHA CBOﬁCTBaMH;
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pacCyKACHUA B XOAC PCHICHUA CTCPCOMCTPUYCCKHUX 3aJlad M 3aJda4d C
IMPAKTHYCCKHUM COACPIKAHNCM,

¢ DPA3BUTHUC MHTCIUICKTYAJIBHBIX U TBOPYCCKUX crocoOHoCTEHM o6yqa}0mnxc;1,
MO3HABATEILHON AKTHUBHOCTH, UCCJICA0OBATCIbCKHUX YMGHHﬁ, KPUTUIHOCTH
MBIITJICHU A,

e (hopmupoBanne GYHKIIMOHATHLHON IPAMOTHOCTH, PEJICBAHTHON T€OMETPHH:
yYMEHUE PACIIO3HABATh MPOSBICHUSI TEOMETPUUECKUX MOHATUH, O0BEKTOB U
3aKOHOMEPHOCTEH B pealibHbIX KU3HEHHBIX CUTYallUAX U MPU U3YYCHUU
JIPYTrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYJIUPOBATH UX HA S3bIKE T€OMETPUU U CO3]1aBaTh
FEOMETPUYECKUE MOJIEIU, TMPUMEHITh OCBOCHHBIM T'€OMETPUYECKUIA
anmapar g pElIeHUus PaKTUKO-OPUEHTUPOBAHHBIX  3a/ad,
WHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHbBIEC PE3YIIbTATHI.

OTAMYUTEILHON OCOOCHHOCTBIO MPOTPaMMBbl SIBJISIETCS BKJIIOUEHUE B KYypC
CTEPEOMETPHUH B HA4YaJIe €ro U3y4eHHU 3a/1a4, pelIaeMbIX Ha YPOBHE HHTYUTUBHOTO
MO3HAHUS, U OMNpEeIEIEHHBIM 00pa3oM OpraHW30BaHHas padoTa HaJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOT'O MBIILJICHUS,
CTUMYJIMPYET MPOTEKaHNE NHTYUTUBHBIX NMPOLECCOB, MOTUBUPYET K AAbHEUIIIEMY
M3YUYEHUIO TIpeaMeTa.

[Ipennourenue oTnaéTcsi HArasAIHO-KOHCTPYKTUBHOMY METOJly OOy4YeHHs, TO
€CTh TEOPETUYECKUE 3HAHUSI UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
IIPAKTUYECKON JEITEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4Yaluxcs B Kypce CTepeoMETpUr TPOBOAUTCS 3a CUET PEUICHU 3a/1a4 HA CO3JJaHue
MPOCTPAHCTBEHHBIX 00pa30B M 3a/lad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpaza NPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
OTIepUpPOBaHUE 00PA30M — B yCIOBUSX OTBIICUEHUS OT HATJISTHOCTHU, MBICIEHHOTO
M3MEHEHHUS €r0 UCXOJAHOTO COICPKAHMUS.

OcHOBHBIE coaepkaTeNbHble TUHUU Kypca «l'eomerpun» B 10—11 kmaccax:
«MHuororpanHukn», «IIpsiMble 1 TJIOCKOCTH B IPOCTPAHCTBEY, «Terna BpalieHus»,
«BeKTopbl M KOOPJMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMECHUI
pacnpenenseTcs He TOJIBKO M0 COAEPKAaTeIbHBIM JIMHUSAM, HO U 110 TOAaM 00y4YeHHUs
Ha YPOBHE CPETHETO O0IIero 00pa30BaHMs.

Conepxxanue 00pa30BaHMs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yibTaTaM
OCBOCHMsSI paboyell MmporpaMMmbl, pacnpenel€éHHbIM [0 TrojaaM OOy4eHwUs,
CTPYKTYPHPOBAaHO TakuM o00Opa3oM, 4YTOOBI OBJIAJICHUE T'€OMETPUUECKUMHU

JISTIOCH TTOCJEA0BATEIBHO U MOCTYNATENbHO, C

CoOIENIVIEIR Y MPHHUGAH IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIHCh B
OBIEGHP OHEIRK 1 ABBMEB D uecKIX [MpecTaBIeHNH 00yYarouXcs, paclupsis u

CepTudukaT OE4 AT (HESI06E EXTaBYFCIEEOAHBIC MHOJKECTBEHHBIC CBSI3H.

HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

-




Y4eOnbili Kypc «BeposSTHOCTh W CTaTUCTHKa» 0a30BOTO YPOBHS SIBIISIETCS
IPOAODKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHS
ocHOBHOW mikoibl. Kypc mpenHazHaueH myis (GOpMUPOBAHUA y OOydYaIOIIUXCS
CTaTUCTUYECKOM KYJBTYpbl M IIOHUMAaHHs POJM TEOPUU BEPOSTHOCTEH Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA Ul U3yYEHUsl CIy4dyalHBIX COOBITUM, BEJIUYUH U
npoueccoB. Ilpu m3ydeHum Kypca oOOramaroTcsi MPEACTABICHUS YYaIlUXcs O
METOJAX UCCIEAOBAHNS U3MEHYMBOTO MUPA, Pa3BUBAECTCS IIOHUMAHNE 3HAYUMOCTH
U OOIIHOCTHM MaTEMAaTHUYECKHUX METOAOB II03HAHUS KAaK HEOThEMJIEMOM YacTu
COBPEMEHHOI'O €CTECTBEHHO-HAYyYHOI'O MUPOBO33PEHHSI.

CopeprkaHre Kypca HalpaBJI€HO Ha 3aKPEIUICHHE 3HAHUM, NOJYYEHHBIX IPH
M3YYEHHHU Kypca OCHOBHOW IIKOJIBI M HA Pa3BUTHE NPEACTABICHUW O CIIyYalHBIX
BEJINYMHAX U B3AMMOCBA3SAX MEXKAY HUMH HAa BAJKHBIX IPUMEPAX, CIOKETHI KOTOPBIX
IIOYEPIHYTHI U3 OKPYKAIOLIEr0 MUPA.

B cooTBeTcTBUM C yKa3aHHBIMHU LEJISIMH B CTPYKType yueOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEOHEH MIKOJbl HAa 0a30BOM YpPOBHE BBIJIEIEHBI
CICAYIOIIME OCHOBHBIE coJiepKaTeabHble JHUHUU: «CioydailHble COOBITHS U
BEPOSITHOCTHY, «CilyyaiiHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID).

BaxHyro d4acth Kypca 3aHMMaeT M3y4€HUE TE€OMETPUYECKOTO U
OMHOMUAJIBHOTO paclpeiesIeHni 1 3HAKOMCTBO C UX HENPEPbIBHBIMU aHAJIOTaMU —
MTOKA3aTEJIbHBIM U HOPMAJIbHBIM PaCIpEAEICHUSAMM.

Copeprxanue muHUM «CiydaiiHble COOBITHS U BEPOSITHOCTIY CITY>KMT OCHOBOM
Uit (OPMUPOBAHUS TPEICTABICHUA O paclpereleHUH BEpOSTHOCTEH MEXITY
3HAYCHUSIMU CITy4yalHBIX BEJIMYMH, a TaKXKe 3Ta JIMHUSA HeoOXouma Kak 0asza Jis
U3y4eHHUs 3aKOHa OOJIbIIUX Yncen — QyHIaMEHTAIbHOTO 3aKOHA, IEWCTBYIOIIETO B
IpUpOAE U OOLIECTBE U UMEIOIIEr0 MaTeMaTU4YecKyto Gpopmanuzanuio. Cam 3aK0H
OONBIIMX YHKCEN MpeasiaraeTcsi B O3HAKOMUTENbHOW (opMe C MUHUMAIbHBIM
UCIOJIb30BaHUEM MAaTEeMAaTUYECKOTO (popMalin3Ma.

TeMbl, CBsi3aHHBIE C  HENPEPBIBHBIMH  CIyYallHBIMM  BEIWYUHAMH,
AKIICHTUPYIOT BHMMAaHWE IIKOJBHUKOB HA ONHCAHUM W HW3YYECHHH CIIyYalHbBIX
SBJICHMHA C MOMOIIbI0 HENpPEepbhIBHBIX (QYHKIUH. OCHOBHOE BHUMAaHUE YJEsSETCA
MTOKA3aTEJIbHOMY M HOPMAJIbHOMY PACIpPENECIEHUSAM, MPU ATOM MPEANOIaracTcs
O3HAaKOMMTEIFHOE U3yUeHUE MaTepraia 06e3 J0Ka3aTebCTB MPUMEHAEMbIX (aKTOB.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE
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Ha usydenue xypca «BeposTHOCTh U CTaTUCTHKa» Ha 6a30BOM YPOBHE OTBOJUTCS
1 gac B Heaenmo , 34 yueOHBIX Jaca.
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COAEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

Yucsa ¥ BbIYMCICHUS

Paunonanbubie unciaa. OOBIKHOBEHHBIE W JIECATUYHBIE JIPOOU, MPOIIECHTHI,
OeCKOHEUHblE  mepuoAudeckue  JpoOu. ApudMeTHUYecKue  Oomnepanud  C
palMoHaNbHBIMU YHCTIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1a4 U3 Pa3IU4HbIX OTPACIEH
3HAHUU U PEATbHOM )KU3HH.

JleiicTBUTENBHBIE 4YHMCIA. PaluoOHaJBHBIE W UPPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue omnepaudd ¢ JACUCTBUTEIbHBIMU 4HcliaMu. [lpubGnmxénnbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenp ¢ 1ensiM  nokazareneM. CranpaptHas —¢opma  3amucu
JNEeUCTBUTENLHOTO 4yucia. Vcnonb3oBanue mnoaxoxsmiedi ¢GopMbl  3alucH
JNEHUCTBUTEIBHBIX YHCEN Ul PELICHUs MPAKTUYECKUX 3a1ad U MPEICTaBICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJlbHOM  cremeHu.  JlelictBus ¢
apu(PpMETUIECKUMHU KOPHSMHU HATYypaJIbHON CTENIEHHU.

CHHYyC, KOCHHYC ¥ TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHHYC, apKKOCHHYC,
aAPKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOpPa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUsA. HepaBeHCTBO, pelienre HepaBeHcTBa. Meron
MHTEPBAJIOB.

Pemenue nensix v 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHU M.

[IpumeHeHne ypaBHEHHI 1 HEPABEHCTB K PELICHUI0 MaTEMATUYECKHX 3a/1a4 U
3aJlay U3 pa3auvHbIX 001acTeil HAYKH U peaibHOU KU3HHU.

DYyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk QyHkuu. Bzaumuo
oOpatHble PYHKIINU.

OObnacTh ompeneneHus U MHOXKECTBO 3HaueHHi (pynkumu. Hymm ynkumu.

"H¢THBIC U HEUETHBIC (PYHKIIUM.
ﬂ%@ﬁ%ﬁﬁ{@%ﬁ'ﬁ% C HATypaJIbHBIM U LIEJIBIM HOKa3areneM. Bé coiicTBa n
r}%&%ﬁ?{?@ﬂgg&ga %I}Iﬁg W KOpHS f1-OM CTEIICHH.




Tpuronomerpudeckass OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKHUX
(yHKUIHIA YUCIOBOIO apryMEHTA.

Hauasa MaTeMaTH4eCKOI0 aHAIM3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJEA0BATEIBLHOCTEN.
MOHOTOHHBIE MOCIEIOBATEIBHOCTH.

Apudmernueckas ¥ TeOMETPHUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIICH T'€OMETPUUYECKOM
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. Vcronb3oBaHME HpOrpeccuu s
pELIEHHUS peAJIbHBIX 33/1a4 MIPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. J(uarpammsl Jilsiepa—BeHHa.
[IpumeHeHnEe TEOPETHUKO-MHOKECTBEHHOIO armapara g OMUCAHUS PEeaIbHBIX
IIPOLIECCOB U SIBJIICHUM, TIPU PEUICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MTPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, JOKA3aTEIbCTBO.

IIpsiMble M IVIOCKOCTH B IIPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTEpeOMETpuM. Touyka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TMOCTPOECHUU CTEPEOMETPHUHM:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosiokeHue IMpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLIUECH,
IapajulesibHble W CKpeluBaroummecs npsmele. [lapajuienbHOCTE NpsAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIENBHBIE TMpPSAMBIE B NPOCTPAHCTBE;
MapajuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIETBHOCTh MPAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABICHHBIMA CTOPOHAMH; YroJd MEXAy MPSIMBIMA B IIPOCTPAHCTBE.
[TapajuteIbHOCTB IJIOCKOCTEN: MapasulebHbIE IVIOCKOCTH; CBOMCTBA MapaJlIeIbHbIX
miockocteld. [IpocTeiime nmpocTpaHCTBEHHbIE (PUTYpHl HA MIIOCKOCTHU: TETPadp,
KyO, mapasuiesienume]]; TOCTPOEHUE CEUCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHAUKYJISIPHBIE MTPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MApPAJUICIBHBIE W IEPIEHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIIEHAUKYJIIPHON IIJIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YrOJ MEXAY IPSAMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JIMHEHWHBIM yroJ JBYTPAHHOIO  yrIJa.
IleprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH JI0 MIOCKOCTH, TPOEKLUs (PUTYPHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IIJIOCKOCTEN: NPU3HAK MEPHEHAUKYIIPHOCTH ABYX IUIOCKOCTEW. Teopema o Tpéx

e TICPITCHINKYIIPax. ~
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npu3Ma; TPaHU U OCHOBAHUS MPHU3MBI; IpAMasi U HaKJIIOHHAs MPU3MBL; OOKOBas U
MOJIHAS OBEPXHOCTh IPU3MBI. [Tapamnenenunen, IPSIMOYTOJIHBIN
napajuienenunea U ero cBoicrtsa. Ilupamupa: n-yronpHas nupamuaa, TpaHd U
OCHOBAHHUE NMUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; IPAaBUIIbHAS U
yceuéHHas MnupamMuaa. OJEMEHThl Hpu3Mbl M nupamuisl. IlpaBunbHble
MHOTOIPAHHHUKU: TOHSITHE MPAaBHJIBHOIO MHOTIOIPAHHMKA; MpaBWIbHASA MPU3MA U
npaBWibHAs NUPaMHUAa; NpPaBHIbHAS TPEyroibHas NUpamMuAa MU TMPABHIbHBIN
TeTpasap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPaHHUKAX: OKTadp,
nojeka’p u ukocasap. CeueHus: Npu3Mbl U MUPaAMUJIBIL.

CuMMmeTprss B NPOCTPAHCTBE: CHUMMETPHUSL OTHOCHUTEIBHO TOYKH, IPSAMOM,
IJIOCKOCTH. DIEMEHTHI CAMMETPHH B MUPAMUJIAX, TapaJIJIEIEeNHUIEIaxX, IPaBUIbHBIX
MHOTOIPaHHHKAX.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, JuaroHalv, YTJbl.
[Tnomanps OOKOBOM MOBEPXHOCTH U TMOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IJIOIIAb OCHOBaHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MPAMOM Npu3Msbl. [1nomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMUJbBI, TEOPEMA O
oA AN yceu€HHOM nupaMuibl. [loHsiTue 06 00béme. OObEM TUPaMUIbL, IPU3MBI.

[Tonobubie Tena B mnpoctpaHcTBE. COOTHOLICHHS MEXIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TE.

[IpencraBienre JaHHBIX C TOMOIIbi0 TaOnui u jguarpamMm. Cpennee
apupmeTnyecKkoe, MeauaHa, HauOoJsblllee W HAWMEHbIIEE 3HAYEHHUS, pa3Max,
JUCIIEPCHS M CTAHJIAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCIIEpUMEHTHI (OMBITHI) U CIy4YailHble COOBITHS. DJIEMEHTApHBIE
coObITHS (MCX0Jbl). BeposSTHOCTH clydailHOTO COOBITHSA. BIuM30CTh YacTOTHI U
BEPOATHOCTH cOOBbITHI. CiryyaiiHbI€ OIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObITUsIMU.  BeposiTHocTH  cOOBITUH B ONBITaX €  PaBHOBO3MOKHBIMU
3JIEMEHTaPHBIMU COOBITUSMHU.

Omnepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00BEIUHEHUE, TPOTUBOIOIOKHBIC
coObITHs. Jnarpammel Ditnepa. Dopmyiia clI0KeHUS BEPOSATHOCTEM.

VYcil0BHass BEPOSITHOCTb. YMHOXXEHUE BEPOSATHOCTEH. JlepeBO CiaydarHOro
skcriepuMenTa. @opmyria MoaHOM BepossTHOCTH. HezaBucumbie COOBITHSI.

KomOunaropnoe nmpaBuino ymHoxenus. [lepecranoBku u dakropuan. Yucio
couetanuii. Tpeyronbuuk Ilackana. @opmyna Ounoma HeroToHa.

buHapHbIil ciydaiiHblid ONBIT (MCOBITAHKE), YCIIEX U Heyaada. HezaBucumele

——————————Hefbiratit—Ceprit —HesaBHerMbX  MCIbITaHW| 10 mepBoro ycnexa. Cepus
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Cnyuaiinas  BenuuuHa. Pacnpenenenwe  BeposiTHoctel.  [marpamma
pacnpenenenus. llpumepsl pacrpeneneHuii, B TOM 4YHUCIE, T€OMETPUUYECKOE U
OMHOMHAJILHOE.
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IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO mpcameTa «MaremaTuka» JOJIDKHO oOecrneunBaTh
AJOCTHUKCHHUC Ha YPOBHC CPCOHCTO 06mer0 06pa3OBaHI/ISI Clacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6pa3OBaTeJ'IBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUSA MPOTPaMMbl Y4E€OHOTO MpeaMeTa
«MareMaTuKa» XapakTepUu3yroTCs:

['paxx1anckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIEerocsl KaKk aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
IporeAyp TpaxaaHCKOro ooOImecTBa (BBIOOPHI, OMPOCH U TIp.), YMEHHEM
B3aMMOJICMICTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBHHU C UX
GYHKIUSMY 1 HA3HAUYCHHUEM.

[TatproTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOILLIOMY Y HACTOSIIIEMY POCCUMCKOW MAaTEMATUKH, IIECHHOCTHBIM OTHOIIICHUEM K
JOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYrUX HayKaxX, TEXHOJOTusX, cpepax
AKOHOMMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMsS, HATHUYECKOIO  TOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/Ja B MOCTPOCHHUE YCTOWYHUBOTO OYYIIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIIOUYAs ICTETHUKY MAaTEMATHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/]a4, PEIICHUH), PACCYKIEHUI; BOCHIPUUMUYHUBOCTBIO
K MAaT€MaTUYE€CKUM aCIIeKTaM Pa3JInuHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
HMHTEpecax 3J0poBOro u 06e30macHoro oopasa KU3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUU U

S OFAbIXe; PeryApHat- PH3eeKat aKTMBHOCT); (PU3NYECKOrO COBEPIICHCTBOBAHMS,
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TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IIEHHOCTH TPYHOJIIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTEMaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEU JKU3HU, TOTOBHOCTBHIO K AKTHUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIECHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MMOHUMAHUEM BIIUSHUS
COLMAJIBHO-D)KOHOMHYECKUX IPOLIECCOB HA COCTOSIHUE IIPUPOAHOM U COLMAIBHOM
Cpelbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolIeM;
OpPHUEHTAIIMEM HA NPUMEHEHUE MATEMATHYECKUX 3HAHWUW 1A PELICHUs 337ay B
00JIaCTH OKPY’KAIOIICH Cpe/ibl, ITTAHUPOBAHUS IIOCTYIIKOB M OIICHKU X BO3MOYKHBIX
IIOCIICICTBUU [T OKPY’KAIOLLIEN CPEbI.

[{eHHOCTH HAYYHOTO MTO3HAHHUS:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM M  OOIICCTBEHHOM MpAKTUKH, [OHUMaHUEM
MaTeMaTUYeCKOW HayKd Kak cdepbl UYeTOBEYECKOM JeSTEIBHOCTH, JTaroB €€
pPa3sBUTUS WM 3HAYUMMOCTH JUIsI PA3BUTHUS LMBUWIW3ALMHU; OBJIAJCHUEM S3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KYJIbTYpPOM KaK CpPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATh IMPOEKTHYK) M HCCIEAOBATEIBCKYIO JESTEIbHOCTD
VHJIMBU1YaJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHLIMU
OelicCmeUusMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vwuueepcanvuvie  nosmasamenvmvle  Oeiicmeus,  obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUaroWuxcs (oceoenue
Memoo0o8  NO3HAHUSL — OKpYJicalowe2o  mMupa,  NpUMeHeHue  JI02UHeCKUX,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBpie noruueckue AeNCTBUSA:

e BBIABIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIEC IIPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TMOHATHI, OTHOUICHHH MEXAYy HOHATUAMU; (DPOPMYIHPOBATH

/
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BOCIIPUHUMATh, (OPMYJIUpOBaTh M  NPeoOpa3oBbIBATH  CYXKIICHUS:
YTBEPAUTEIIbHbIE U OTpULATEIbHBIC, €AMHUYHbIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

BBIABJIATDH MAaTCMaTHYCCKHUC 3aKOHOMCPHOCTH, B3aMMOCBA3HU 151
IIpOTHUBOPCHYHUA B CI)aKTaX, JaHHBIX, Ha6J'IIOI[eHI/I5IX U YTBCPIKACHUAX,
npeiaratb KpUTCpuun JJIs1 BbIABJICHUSA 3aKOHOMepHOCTefI u HpOTHBOp@‘IHﬁ;

AcJIaTb BBIBOAbI C HCIOJBb30BAHUCM 3daKOHOB JIOTHMKH, ACAYKTHBHBIX H
NHAYKTHUBHBIX YMOBaKJ'IIO‘-IeHI/If/'I, YMOSaKJ'IIO‘-ICHI/Iﬁ IO aHaJIOT'uu,

IIPOBOJUTH CaMOCTOSITEIIEHO JIOKa3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKJICHUM (MPSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOJUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBaTb COOCTBEHHBIE
CYJKJICHUS U BBIBOJIBI;

BbIOMpaTh crnoco0 pemeHus y4eOHOM 3anaud (CpaBHHUBATH HECKOJBKO
BApUAHTOB pelIeHUs, BBIOUpATh Hauboiee MNOAXOAAIIMN ¢ Yy4EToM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPUEB).

Bba3oBrle nccenoBaTelIbcKue JEUCTBUS:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKU MHCTPYMEHT IMO3HAHMUS,
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTUBOpEUUe, MpodIeMy,
yCTaHaBIMBaTh MCKOMOE€ M  JaHHOe, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATh CBOKO MO3UL1IO, MHEHHUE;

MIPOBOAUTH CaMOCTOSITEIIBHO CIUTIAHUPOBAHHBIN SKCIIEPUMEHT,
HCCIICIOBAHUE TI0 YCTAHOBJIICHHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO
0o0beKTa, SBJICHUS, TMPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00bEKTaMH, SIBJICHUSIMHU, IPOIIECCAMU;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHUS M BBIBOJBI IO pe3yJibTaTam
MPOBEIEHHOTO HAOJIOCHUS, WCCICAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

IMPOTHO3UPOBATH BO3MOKHOC PpPa3BUTHUC IIpoOHECCa, a TAaKXKC BbIJABUI'ATb
MMPCAIIOJIOKCHHUA O €TO PA3BUTHU B HOBBIX YCIIOBUAX.

PaGoTa ¢ undopmarnueii:

BBISBIIATH ASOUIMTHI HHPOPMAITUU, JaHHBIX, HEOOXOMMBIX ISl OTBETA Ha
BOMPOC U JUUISI PEICHUS 33/1a4H;

BbIOMpaTh ~ MHGOPMAIMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIHIO
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2)

OLICHUBATh HaJEKHOCTD uHbopMauu o CaMOCTOSITEJIbHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.
Vuueepcanonuvie KOMMyHuKamuenwvle Oelicmsus,  obecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DYUATOUWUXCAL.
OOurenue:

BOCIIPUHUMATDL U CI)OpMy.TII/IpOBaTB CYKIACHNA B COOTBCTCTBUM C YCIIOBUSAMU
" 0CJIsIMHA O6HICHHH; SACHO, TOYHO, I'PAMOTHO BbIpAaXKaThb CBOIO TOYKY 3PCHUA
B YCTHBIX W IIMCbMCHHBIX TCKCTAX, AaBaTb IMOACHCHUSA I10 XOOY PCIICHUA
3aga4u, KOMMCHTHUPOBATH HOqueHHLIﬁ PE3YIIbTAT,

B X0/ 0OCYKJEHU 3a7]aBaTh BOIPOCHI 110 CYIIECTBY O0CYKIa€MOU TEMBI,
po0JIeMBbI, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UAEH, HALIEJICHHBIE HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHUS C CYXICHHUSIMH JIPYyTUX
YYAaCTHHKOB JHaora, OOHapy»XuBaTh pas3jiMuue W CXOJCTBO MO3ULHUN; B
KOPPEKTHOH Gopme popMynupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,

MPEACTABIATh ~ pE3ydbTaTbl  PEHICHUS  3aJa4yd,  JKCIEPUMEHTA,
UCCJIeIOBAHMUSI, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTICHUS
C Y4€TOM 3aja4 MPE3CHTAIMA U OCOOCHHOCTEHN ayIUTOPHH.

CoTpyaHUYECTBO:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMaHTHON U MHANBUIYATbHON
paboOTHI TIpU pEIICHUM YYeOHBIX 3a7ad; MPUHUMATH IIEJIb COBMECTHOM
NEATETbHOCTH, IUIAHUPOBATh  OPraHW3allUI0 COBMECTHOM  paboTHI,
pacnpenensiaTh BUABI paboOT, JOTOBApUBATHCA, OOCYXIaTh IMpoOIeCC U
pe3ynbTat padoThl; 00001IaTh MHEHHS HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE TITYPMbD» U WHBIC), BBINOIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATH CBOU JICHCTBHS C APYTHMH WICHAMH KOMaH/IbI; OIICHUBATh
KaueCTBO CBOEro BKJajga B OOMMA MPOAYKT TIO KPUTCPHSM,
chOpMYIMPOBAHHBIM YIaCTHUKAMU B3aUMOJICUCTBHSI.

3) Yuusepcanvuvie pecynamuensie oeticmesus, obecneuusarom ghopmuposarue
CMBICI0BbIX YCMAHOBOK U IHCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTAaBJIATH IJIaH, aJITOPUTM PCUICHUA 3ada4H, BBI6I/IpaTB croco0 peucHus C

y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH

¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C Y4ETOM HOBOM WH(MOpMAITIH.
CaMOKOHTPOJIb:

/
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BJIaACTh crocodaMu CaMOIIPOBCPKHU, CAMOKOHTPOJIA ITpOonccCa U pe3yjibTaTa
PpCLICHUA MaTeMaTHUUYEeCKOM 3aJda4n,

e TPEIBUIETH TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IPU PEIICHUU 3a1a4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JTAHHBIX, HAUJEHHBIX OLIMOOK, BBISBJICHHBIX TPYAHOCTE;

e OIICHWBATh COOTBETCTBHUE pe3yJbTaTa I€Id H YCIOBUAM, OOBSCHATH
OPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PEe3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

OcBoeHne yueOHOro Kypca «Anrebpa M Hauajga MaTeMaTUYECKOTO aHATH3ay
Ha YPOBHE CpPEIHET0o O0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KVIACC

Yuciia ¥ BIYMCICHUSA

OnepupoBaTh MNOHATUAMM: PAUUOHAIBHOE M JEHCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIIEHTHI.

Bomonusate  apudmernyeckue — omepaudd € palUMOHANBHBIMU U
JNEHACTBUTEIbHBIMU YHCIIAMH.

BomonusaTe npuOakEHHBIE BBIYMCIICHUS, UCIIOB3YS MpaBUila OKPYIJICHHUS,
JeNaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATHAMU: CTENEHb C ILENBIM IOKA3aTeJeM; CTaHAapTHas
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
UCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alMCU JEHCTBUTEBHBIX YUCEI JIJIsl PeIeHUs
MPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC M TAHT'€HC MMPOU3BOJIBHOTO YIJa;
MCITI0JIb30BATh 3aMKCh MPOU3BOJILHOTO yTila Yepe3 o0paTHbIE TPUTOHOMETPUUECKUE
byHKIUH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YPaBHEHUE;

BreimmonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUYECKUX BBIPAKEHUM W periaTh

/
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[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JJIsl PELIEHUSI MATEMAaTHUYECKUX 3a1a
W 3a]1a4 U3 PA3IMYHbIX 00JIaCTe HAYKHU U PEAIbHOW KU3HH.

MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIDAKCHMSI, YPAaBHEHMS, HEPABEHCTBA IO YCIOBHIO 3aJadd, MCCIEN0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM almapara ajreopsl.

DYyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATHSAMH: (QYHKIHS, CIIOCOOBI 3aMaHusi (yHKIMU, 00IacTh
ONpEe/ENeHUs] U MHOXECTBO 3HayeHU (yHKuuu, rpaduk (yHKUHH, B3aUMHO
oOpartHbie (QYHKITUH.

OmneprpoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTD (PYHKLINHU, HYIH (QYHKIUH,
IPOMEKYTKH 3HAKONIOCTOSIHCTBA.

Hcnonb3oBathk rpaduky GyHKIMMA 151 pelIeHUs] ypaBHEHUH.

CrtpouThk U uuTaTh rpa@UKU JTUHEHMHON (QYHKLIMHU, KBAaAPATUYHON (PyHKLHUH,
CTENEHHOMN (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnons3oBaTh rpadukd (QyHKIMH Ui UCCIEIOBAHMUS IPOIECCOB U
3aBUCUMOCTEN MPHU PEIICHUH 3aJay U3 APYIHMX Yy4EeOHBIX MPEIMETOB U PEATbHON
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]y BETUUHMHAMM.

Havana MmaTeMaTH4eCKOro aHaJIM3a

OmnepupoBaTh NOHATHUAMU: TOCIEAOBATEIbHOCTh, apUPMETHUECKass U
reOMEeTpUYECKas MPOrpeccuu.

OnepupoBaTth MOHATUAMH: OECKOHEUHO YOBIBarollasgs TE€OMETpUYECKas
mporpeccusi, CcyMMa 0€CKOHEUHO yOBIBAIOIIEH T€OMETPUYECKOM ITPOTPECCHH.

3aaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIIEIOBATEIBHOCTEN U MIPOIPECCUN IS PEILIEHUS
peanbHbIX 33Ja4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXKECTBO, OIlEpallMy HaJl MHOXKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJIs ONMCAHUS PEAbHBIX
MPOLIECCOB U SIBJIICHUM, IPYU PEUICHUH 3a]a4 U3 APYTUX YUYEOHBIX IPEIMETOB.

OnepupoBath  MOHATUSIMHU: omnpeneneHre,  Teopema,  CIEJCTBUE,
JI0Ka3aTeIbCTBO.

OnepupoBaTh MOHATUAMU: TOUYKA, PpAMasi, IIIOCKOCTb.

[IpyMEHATh aKCHOMBI CTEPEOMETPUU WM CIHEACTBUS U3 HUX IPU PELICHUU
F€OMETPUYECKUX 3a1a4.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U NEPIEHAUKYIAPHOCTD MPSAMBIX

/
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OnepupoBarh MOHATHSAMU: JABYTPaHHBIM yroj, T'paHW ABYTPAHHOTO Yrija,
pedpo ABYrpaHHOrO yIija; JIMHEHHBIA yrojl ABYTPAHHOTO yria; rpaaycHas Mepa
JIBYIPaHHOTO yTJIA.

OnepupoBaTh MOHATHSMU: MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKIIBIN
MHOTOTPaHHHUK, JJIEMEHTHI MHOTOIPaHHUKA, IPABUIBHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IMpaMuIa; MpU3MA,
PSIMOYTOJIBHBIN MapaJlIeNIeUIe]], KyO).

KnaccudunmpoBarb ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBAaHMS  JUIs
Kkiaccuukanuy  (BBIMYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPAaBUIIbHbBIC
MHOTOI'PaHHHKU; IPSIMbIE U HAKJIIOHHBIE IPU3MBI, NTapaJUICICIUIIEBI).

OnepupoBaTh MOHATUAMU: CEKYyIIasl IIIOCKOCTh, CEYEHHE MHOTOI'PAHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEOB.

Crpoutrh ceuyeHUsT MHOTOIPAaHHHUKOB METOJOM  CIIEJOB, BBIIIOJIHSITH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUIYp: BH]
CBEpXY, COOKY, CHHUBY.

PemaTp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH O 00pa3laM WiH
QIrOpUTMaM, TPUMEHSSI W3BECTHbIE AHAJUTUYECKUE METOAbl IpPU PEIICHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIECHUE PACCTOSHHUNA MEXKIY IBYMSI
TOYKaMH, OT TOYKH JO NPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

PemaTp 3a1aun Ha HAXOXACHUE TEOMETPUUYECKUX BEJIMUMH O 00pa3iiaM Wiu
QIrOpUTMaM, TPHUMEHSSI W3BECTHBIC AHAJUTUYECKHE METOABI IPU PEIICHUU
CTaHJAPTHBIX MaTEeMaTUYECKUX 3aJad Ha BBIUHMCICHHE YIJIOB  MEXKIY
CKPELIMBAOIIMMHUCS MPAMBIMH, MEXIYy MNOPSIMOA M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IByTPAHHBIX YIJIOB.

Beruncnarh 00bEMBI M TUIOMIAM TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
NUpPaMUJIa) C IPUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLIECHHS MEX 1Y TUIOIIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATUSIMHU: CHMMETpPUS B MPOCTPAHCTBE;, IIEHTP, OCh H
MJI0CKOCTh CHMMETPUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBbIBATH M HWHTEPHPETUPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEICTaBICHHYIO Ha YEepTeKax U
PUCYHKaX.

[TpumensTh reomeTprueckue (HaKkThl 17151 pEIICHUS] CTEPEOMETPUYECKUX 3a/1ad,
MPEANOJIATaIOIINX HECKOIBKO IarOB PELICHHUS, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbI
B SIBHOH (opmMe.
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[IpuBOANTH HpPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MONyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh pEajbHbIC
CUTyallUM W NPHUMEHATh W3yYCHHBIC IOHATHS B MPOLECCE IOHUCKA PEUICHUS
MaTeMaTHUYeCKu C(HOPMYJIUPOBAHHOM TMPOOJEMBbl, MOJEIUPOBATh peabHbIC
CUTyallul Ha S3bIKE TEOMETPUHU, HCCIEN0BATh IIOCTPOEHHBIE MOJEIU C
WCITOJIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOpEM, anmnapara aareOpsl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAXOKICHUEM I€OMETPUYECKUX BEJIUYMH.

YuTaTh U CTPOUTH TAOJIUIIBI U TUATPAMMBI.

OnepupoBaTh NOHATUAMU: CpeIHEE apu(PMeTHIecKoe, MeMana, HauooJIbIIee,
HaWMEHbIIEE 3HAUCHUE, pa3MaX MACCUBA YUCJIOBBIX JIaHHBIX.

OnepupoBaTh MOHATUSIMU: CIy4alHBIM SKCIIEPUMEHT (OIBIT) U CiIy4ailHOe
coOBbITHE, DJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIA MCXOJ) CIYy4YalHOTO OIBITA;
HaXOJUTh BEPOSATHOCTU B OMBITAX C PABHOBO3MOKHBIMU CITyYallHBIMU COOBITHSIMU,
HaxOJUTh W CPaBHUBATH BEPOSTHOCTU COOBITUM B U3YUYEHHBIX CIIy4ailHBIX
HKCIEPUMEHTAX.

Haxoaute 1 hopmMyIupoBaTh COOBITHS: TIEpeCceUeHUE U 00beTMHEHNE JaHHBIX
COOBITHM, COOBITHE, TPOTUBOIOJIOKHOE JAHHOMY COOBITHIO; TI0JIb30BAThCS
auarpaMMmamu Jisepa u (opMyJioi ClIoKeHHUs] BEPOATHOCTEN IPU pPELICHUH 3a/a4.

OnepupoBaTh MOHSATUSMU: YCIOBHASI BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIBIO MPAaBUJIA YMHOXXEHUS, C MOMOIIbIO JepeBa
CJIy4alHOTO OIIbITA.

[IpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS MPU PEIICHUH 3aa4.

OnepupoBaTh MOHSATUAMH: HCHBITAHUE, HE3aBUCUMBIC HCIBITAHUS, CEPUs
UCTIBITAaHUM, yCHeX W HeyJada; HaXOAUTh BEPOSTHOCTH COOBITUI B CEPHUH
HE3aBUCUMBIX HCTBITAHUHN JI0 TIEPBOTO yCIeXa; HAXOUTh BEPOSITHOCTH COOBITUH B
CEepUHU UCTIIBITAHUN bepHyIu.

OnepupoBaTh  MOHATUSMM:  ClydalHass  BEJIIMYMHA,  paclpejesieHue
BEPOSITHOCTEH, TMarpaMMa pacrpeieacHus.

- \

JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO

CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

\- /




TEMATHUYECKOE IIJNTAHUPOBAHHUE

Aureopa
Ne HaumeHoBaHue pa3jiesioB U TeM
n/n MPOrpamMmbl

MHoOecTBa palliOHaIbHBIX U
1 JEUCTBUTENBHBIX UHcell. PamoHaabHbIe
YpaBHEHUS U HEPABEHCTBA

Oyukiun U rpaduku. CTeneHs ¢ HelbM

2
nokasaresiem

3 ApudpmeTnueckiit KopeHb N—OW CTEIEHH.
HppannoHaibHble YpaBHEHUS M HEPABEHCTBA
Dopmyisl

4 Tpuronometpuu. TpuroHomeTprudeckne
ypaBHEHHS

5 [TocnemoBaTeNbHOCTH M IPOTPECCHU

6 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

- A

JNOKYMEHT NOAMNUCAH
3NEKTPOHHOM NOAMUCHIO
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KoaunuecTBO 4acoB

Bcero

14

18

22

68

KonTpoibu
ble paboThI

IIpakTHYeck
ue padoTsbl

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/1568aba3

bubmnoreka IIOK
https://m.edsoo.ru/1568aba3

bubmnoreka IIOK
https://m.edsoo.ru/1568aba3

bu6nuorexa [IOK
https://m.edsoo.ru/1568aba3

bu6nuorexa [IOK
https://m.edsoo.ru/1568aba3

bubnunorexa LIOK
https://m.edsoo.ru/1568aba3
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TEMATUYECKOE INTAHUPOBAHUE
I'eomeTpus

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NMPOrpaMMbI
1 BBenenue B crepeoMeTpuro

[IpsiMbie ¥ TIIOCKOCTH B MPOCTPAHCTBE.

2
[MapannenbHOCTh TPSAMBIX M IIIOCKOCTEH

3 [TepnieHAMKYIIAPHOCTH MPSIMBIX
IJI0CKOCTEN

4 VYTasl MeXAy OPSMBIMU U TIJIOCKOCTSMU

5 MHororpanHuku

6 OOBEMBI MHOTOTPaHHUKOB

7 [ToBTOpEHME: CEUEHHUS], pACCTOSIHUS U YTJIbI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

/

~
OOKYMEHT NOoAMNMMCAH
3NEKTPOHHOM NOAMUCHIO
CepTtugukatr OE42607F1FEC395A2E3COFFB7C1BEOF2
Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeeHa
J

o

KoaunuecTBO 4acoB

Bcero

10

12

12

10

11

68

KonTpoibu
ble paboThI

IIpakTHYeck
ue padoTsbl

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/1¢209e37

bubmuorexa [JOK
https://m.edsoo.ru/1c209e37

bubmnoreka IIOK
https://m.edsoo.ru/1c209e37

bubmnoreka IIOK
https://m.edsoo.ru/1c209e37

bu6nuorexa [IOK
https://m.edsoo.ru/1c209e37

bu6nuoreka [IOK
https://m.edsoo.ru/1c209e37

bubnunorexa LIOK
https://m.edsoo.ru/1c209e37
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TEMATUYECKOE INTAHUPOBAHUE
BeposSiTHOCTB M CTATUCTHKA

KosauyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne i/ KontpoJuabn IIpakTHyeck
NPOrpamMMbl Bcero o0pa3oBarte/ibHbIE
ble paboThI ue padoThl
pecypcsbl
| [IpeacraBneHune NaHHBIX U ONKUCATENbHAS 4 bubanorexa [JOK
CTaTUCTHKA https://m.edsoo.ru/e0b7bOf1
CrnyuaiiHble OTBITHI U CITy4aifHbIE COOBITHS
1 i ’ Bbubmmotexa LIOK
2 OIBITHI C PABHOBO3MOKHBIMU 3 1
https://m.edsoo.ru/e0b7b0f1
3JI€MEHTapPHBIMU UCXOJAMHU
3 Onepanuu HajJ COOBITHUSMU, CIIOKEHUE 3 bubmuoreka [IOK
BEPOSATHOCTEM https://m.edsoo.ru/e0b7b0f1
YcnoBHas BEpOSITHOCTh, IEPEBO
bu6nunorexa LIOK

4 CIIVYaHOTO O a, ho a TIOJIHOM 6
TyHaifHOro OmbITa, GOpMya MOTHOH https://m.edsoo.ru/e0b7bOf1

BEPOSITHOCTH M HE3aBUCUMOCThH COOBITUI

5 DIeMEeHTHl KOMOMHATOPUKH 4 Bubmiorexa IIOK
p https://m.edsoo.ru/e0b7b0f 1
6 Cepun 1ociie10BaTeIbHBIX UCIBITAHNN 3 1 Bubmorexa OK
P a hitps://m.eds00.ru/e0b7bOf |
7 Cny4uailHble BEJIMYUHBI U paCIIPeaeICHU 6 bubmorexa LIOK
yi pactipelt https://m.edsoo.ru/e0b7b0f1
. but6mmoreka [IOK
p 8 O060061EHNE U CI/ICTeMaTI/ISaLI\I/I}I 3HAHWI 5 2 https://m.edsoo.r/e0b7bOf]
OMEEWWCOB 10 I[JPOI'PAMME 34 2 2
SNIEKTPOHHOU NOANMUCHIO
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IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

10 KJIACC
Koxa
nposeps .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM
eMoro o0pa3oBaTe/IbHOM NPOrpaMMBbl CpeHero o01ero 00pasoBaHus
pe3yJibTa
Ta
1 Yucna v BIYMCIECHUS
. OnepupoBaTb MOHATHSAMM: PAlUUOHAIBHOE M JIEHCTBUTEJIBHOE  YHUCIIO,
. OOBIKHOBEHHAs! U JECATUYHAs APOOb, IPOLIEHTHI
- BemmonHATe  apudmMeTHueckue — omepanMd ¢ palMOHAIBHBIMH U
' JeHCTBUTENbHBIMH YUCIIaMU
3 BbmonHATe npuONMKEHHBIE BBIUMCICHMS, MCIOJB3YS IpaBUia OKPYTJEHUS,
' JIeNIaTh NPUKUAKY U OLIEHKY pe3yibTaTa BEIYUCICHUI
OnepupoBaTb NOHATUSAMU: CTETIEHb C LIEJIBIM MIOKa3aTeNeM, cTaniapTHas Gpopma
4 3aUCH JEHUCTBUTEIBHOTO YUCIIA, KOPEHb HATYpPaJIbHOM CTENEHU; UCIIOIb30BaTh
. HOIXOAAIIYI0 (GOpMYy 3amMCH  JCHCTBUTEIBHBIX YHCEN ISl peLIeHHs
MPAKTUYECKUX 3a7lad U MPECTaBIECHUS JaHHbBIX
OrnepupoBaTh NMOHATUSMH: CUHYC, KOCHHYC M TAHT€HC MPOU3BOJIBHOIO YIJIA;
1.5 HCII0JIb30BaTh 3aMuch IIPOU3BOJILHOTO yria qyepes oOpaTHbIe
TPUTOHOMETpHYECKHEe (PyHKINU
2 YpaBHEHHS 1 HEPABEHCTBA
OnepupoBaTh MOHATUSAMH: TOXKJIECTBO, YPAaBHEHWE, HEPABEHCTBO, LEJIOE,
2.1 pPalMOHAIIBHOE, UppanoHaIbHOE YpaBHEHUE, HEPABEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE
59 BeimonuaTe mpeoOpa3oBaHUS TPUTOHOMETPUYECKHUX BBIPDAKEHMH M pelarhb

TPUTOHOMETPUYECKHUE YPABHEHUS

BomoausTs "pmﬁpma)gamm LENbIX, PAalUOHATIBHBIX W HPpPALHUOHAIBHBIX

0 OCKYMEHT BOREWAEHNH u pemarp OCHOBHBIE THIIBI I[ENBIX, PAlMOHANBHBIX U

9NEKTPOHHO %&%&%ﬁgﬂ@mx YpaBHGHUI Y HEPABEHCTB
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HpI/IMeHﬂTB YpaBHCHUA U HCPABCHCTBA JIA PCIICHHA MAaTCMATUUCCKUX 3a/la4d U

24 3a71a4u U3 pa3IMYHBIX 00JacTell HAYKU M peabHON KU3HU
MogenupoBaTh pealibHbIe CUTYallMM Ha S3bIKE aireOpbl, COCTaBJIATH
2.5 BBIPQ)KEHUS, YPAaBHEHMs, HEpPaBEHCTBA I10 YCJIOBUIO 3a/auM, MCCIEI0BATh
MIOCTPOCHHBIE MOJICNIU C MCIIOJb30BAaHUEM arlapara anreOpsl
3 @OyHxyn U rpaduku
OnepupoBaTh MOHATHAMU: (DYHKIMS, CrOcOObl 3amaHus (QyHKIUH, 00JacTh
3.1 OIpe/ieIeHNs] 1 MHOXECTBO 3HAYeHUH (YHKUUH, rpaduK (YHKLIUHU, B3aUMHO
oOpartHbIe GyHKIUN
32 OnepupoBaTh MOHATUAMHU: YETHOCTh U HEUETHOCTh (PYHKIIUH, HYIH (DYHKIUH,
' IPOMEKYTKH 3HAKOIIOCTOSIHCTBA
33 Hcnonp3oBate rpaduky QyHKIMHA 111 peLICHUs] ypaBHEHUH
34 Crpouth W uuTaTh rpaduku JTUHEHHON (QYHKIMH, KBaApaTHYHOW (QYHKIUH,
. CTENEeHHON (DYHKIIMU C LEJIBIM [TOKa3aTeIeM
Hcnonb3oBate rpaduku GyHKUMH U1 UCCIENOBaHMS IPOLIECCOB U
3.5 3aBHCHMOCTEH MPH pEeIIeHNH 3a]ad U3 APYTrUuX yUeOHBIX MPEAMETOB U pealibHOM
YKU3HH, BBIpAXXaTh (GOPMYJIaMU 3aBUCUMOCTH MEX]ly BETMUYMHAMU
4 Hauana maremMaTHueckoro aHaimsa
il OnepupoBaTb  HOHATHSAMM:  IOCJIEJOBATENbHOCTb, apUpMeTHUecKas MU
. TreOMETpPHYECKas IIPOTPECCHH
4 OnepupoBaTb NOHATUSAMM: OECKOHEUHO yObIBalomiass reoMeTpuYecKas
' nporpeccusi, CyMMa OE€CKOHEYHO YOBIBAIOIIEH reOMETPUIECKOM MPOrPecCHH
4.3 3amaBaTh MOCIEIOBATEIIHHOCTH PA3IMYHBIMH CIIOCOOaMHU
a4 Mcronp30BaTh CBOWMCTBA MOCIEIOBATEIIBHOCTEH W MPOTPECCU UIST PEIICHHS
' peaybHBIX 33a]a4 MPUKIIaJHOTO XapaKTepa
5 MHoxecTBa 1 JOrHKa
5.1 OnepupoBaTh MOHATUAMHI: MHOXKECTBO, ONEPALlUH HAJl MHOKECTBAMHU
- M cronp30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT /Il ONMCAaHHUS PeabHBIX
' IPOIIECCOB U SABJICHUH, IPH PEILICHUH 33J]a4 U3 IPYTUX YUEOHBIX IPEIMETOB
5.3 OrnepupoBaTh NOHIATHSMU: ONPEIETICHUE, TEOPEMA, CIIEICTBUE, JOKA3ATEIbCTBO
4 2
OOKYMEHT NoANMUCAH
0 9NEKTPOHHOW NOANUCHLIO
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Kon
NMPOBEPAEMOro
pe3yJbTara

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.11

7.12

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeIHero 001ero odpa3oBaHusi

I'eomerpus
OnepupoBarh MOHATUSAMU: TOYKA, MPsSMasi, INIOCKOCTb

HpI/IMeHHTB AKCHUOMBI CTCPECOMETPUU U CICACTBUA U3 HUX IIPHU PCUHICHUHN

TCOMCTPHUICCKUX 3aaa4d

OHepI/IpOBaTB MOHATHAMU: HNAPAJUICIIBHOCTL W IICPICHAUKYIIAPHOCTD

HPSIMBIX U IJIOCKOCTEN

KnaccudunupoBath B3aMMHOE PACIOIOKEHHE MPSMBIX U TIJIOCKOCTEH B

MIPOCTPAHCTBE

OmnepupoBaTh MOHATUSMU: ABYTPAHHBIM yroJl, TpaHU JBYI'PAaHHOIO YIJIa,
peOpo ABYIpaHHOIO yIiia, JMHEWHBIH yrojl ABYTPaHHOIO yIa, FpaaycHas
Mepa JIBYTPaHHOTI'O yria

OnepupoBaTh MOHATUAMHU: MHOTOIPAaHHMK, BBITYKJIbI M HEBBITYKJIbII

MHOT'OI'paHHUK, 3JICMCHTBI MHOTOI'paHHHKaA, HpaBI/IJ'H)HI:Jﬁ MHOT'OrpaHHUK

PacniozHaBaTh OCHOBHBIE BHUABl MHOTOTPAaHHUKOB (MHMpamMuia, NMpU3Ma,

MPSIMOYTOJIBHBIN Mapasuienenunesn, Kyo)

KnaccupunupoBare  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS  JJIs
kinaccuukauuu  (BBIMYKJIbIE UM HEBBIMYKJIblE  MHOTOI'DAaHHHKH,
NIPpAaBUJIbHBIE MHOTOTPaHHUKH, TpsAMBIE W  HAKJIOHHBIE IIPHU3MBI,

napannenenpmez[bl)

OHepI/IpOBaTB IOHATHAMMUN CCKylIasa IIJIOCKOCTB, CCUCHUC

MHOTI'OrpaHHUKOB

OOBSCHATh NPUHLHUIIBI  MOCTPOCHMUSI CEUYEHWH  MHOTOTPAHHUKOB,

HCIIOJIB3YA MCTO CJICIOB

CtpouTh ceyeHUss MHOTOTPAaHHUKOB METOJIOM CJE/IOB, BBINOJIHATH
(BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYP:
BU/I CBEPXY, COOKY, CHU3Y

Pemarp 3a1aun Ha HaAXOXKJICHHUE TEOMETPUUYCCKUX BEIUYHH MO 00pasiam
WU aJNTOpUTMaM, MPUMEHSSI W3BECTHBIC AHATMTHYECKHUE METOABI TPH

PEIICHUN CTAaHOAPTHBIX MAaTEMAaTUYCCKHUX 3aJad Ha BBIYHCIICHHC

/
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SNEKTPOHHOW NO AMkGbdu, MEXK]y CKPEIIMBAIOIIMMUCS TPSIMBIMU




Pemate 3a1aun Ha HaXO0XIE€HUE I€OMETPUUECKUX BEIMUYUH 10 oOpa3nam
WY aIrOpUTMaM, INPUMEHSsSI W3BECTHBIE AHAIMTHYECKUE METOABI IPH
7.13 pelICHUU CTaHIApPTHBIX MATEMAaTHYECKUX 3a1ad HAa BBIYKMCICHUE YIJIOB
MEXKIYy CKPEILIMBAIOIMUMHUCI IPSIMBIMH, MEXAY NPSMOH U IUIOCKOCTBIO,

MCIKAY INIOCKOCTAMHU, NIBYI'PAHHBIX YIJIOB

Beruucnsate 00bEMBI M IUIONIAJIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
14 (mpu3ma, mupamMuaa) ¢ MpUMEHEHNEM (GOPMYJI, BEIYUCIISTH COOTHOIICHUS
MEXKITY IUIOIIAISIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOTI'OrpaHHUKOB

OnepupoBaTh MOHATHSMH: CUMMETPHSl B NPOCTPAHCTBE, LIEHTP, OCb U

INIOCKOCTh CUMMECTPHHU, ICHTP, OCbhb U IINIOCKOCTb CUMMCTPHUH (1)I/IprBI

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPIPETHPOBATH HHPOPMAIMIO O
7.16 MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UIypax, MpPEeACTaBICHHYIO Ha

YCPTEIKaX U PUCYHKAX

[IpumensTh reomerpuueckue (QaxThl Ui PEIICHUS CTEPEOMETPUUYECKUX
7.17 3a/1a4, MPEANONArallliX HECKOJIbKO WIaroB pEIICHMs, €CIU YCIOBUS

MIPUMEHEHUs 3a1aHbl B IBHOU (popMme

18 [IpuMeHATH mpocTEWIINE NPOrpaMMHBIE CPEICTBA M DIJIEKTPOHHO-
7.
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUYECKUX 3a]1a4

HpI/IBOI[I/ITL MPpUMEPBI MATCMATHYCCKUX 3aKOHOMepHO0TeI’I B IIpUpOJAC U

JKU3HH, paClIO3HABATE IMTPOABJICHUEC 3aKOHOB I'COMETPHHN B UCKYCCTBEC

[IpumeHATHh MONyYEHHBIEC 3HAHKS HA MPAKTUKE: AHAIM3UPOBATH PEAIbHbIE
CUTYallH U TPUMEHSTh U3YUEHHBIE IIOHATUSA B IPOLIECCE TOUCKA PELLIEHU ST
MaTeMaTHu4ecku  CcHOPMYIUPOBAHHOW  TPOOJIEMBI,  MOJEITHPOBATH
7.20 pealbHbIE CHUTYallMM Ha S3bIKE N'€OMETPUH, UCCIEA0BATH IOCTPOEHHBIE
MO/IEJY C UCITOJIb30BaHNEM T€OMETPUUYECKUX OHATHUM U TEOPEM, anmapara
anreOpel, pernarh MPAKTHYECKHE 3a]aud, CBSI3aHHBIC C HAXOXKICHHUEM

TCOMETPHUICCKUX BCIUINH

Kon
nposepsi

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
€MOoro

0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3soBaHusi

/

O

Pe3VIbLTA

~
TAOKYMEHT nognucAH
SNEKGPOHHOW EpAM BEPBHYHOCTEH U fTaTHCTHKA
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6.0 OHepI/IpOBaTB MNOHATHUAMUA: CPCIAHECC apI/I(bMeTI/ILIeCKOC, MCAHraHa, HaI/I6OJ'IBH_I€€,

HanMMCHLBIUICC 3HAUCHUC, Pa3MaX MAaCCUBA YHMCJIOBBIX JAHHBIX

OnepupoBaTh MOHATHSAMM: CIy4alHBIM SKCIIEPUMEHT (OMBIT) U CilydailHOe
COOBITHE, 2JIEMEHTApPHOE COOBITHE (3JIEMEHTAPHBIN UCXO0/1) CIIy4allHOTrO OIbITA;
6.3 HaXOJOUTb BEPOATHOCTH B OIBITAX C PaBHOBO3MOXHBIMU CIy4YailHbIMU
COOBITHSIMM, HaXOAUTh M CPABHMBATH BEPOSITHOCTH COOBITUH B H3YyYCHHBIX

CJIy‘-IElfIHBIX SKCIICPUMCHTAX

Haxomuts 1 hopmynupoBaTh COOBITHS: TIEpECEUCHHE U O0BEIUHEHUE JTaHHBIX
64 COOBITHI, COOBITHE, TMPOTHUBOMOIOXKHOE NaHHOMY COOBITHIO; IOJIb30BaThCSI
auarpaMMmamMu Didsiepa U pOpMyIIoON CIO0KEHUsSI BEPOSITHOCTEW MPU pPEIICHUU

3a1a4

OHepI/IpOBaTB MOHATHUAMU: YCJIOBHAA BCEPOATHOCTb, HE3aBHCHMBIC CO6LITI/I${;
6.5 HaxXOJUTb BEPOATHOCTU C MMOMOMIBIO IMTpaBHJia YMHOKCHHA, C IIOMOIIBLIO JICPCBa

CIIy4alHOT'O OIIbITa
6.6 [TpumMeHsTH KOMOMHATOPHOE MPABUIIO YMHOKECHUS TIPU PEIICHUH 3a/1a4

OHepI/IpOBaTL MOHATHUAMUA: HCHBITAHUC, HE3aBUCUMBIC HWCHBITAHUA, CCPUS

6.7 I/ICHLITaHI/II\/'I, ycnnex M HEydada, HaXOAUTb BCPOATHOCTU COOBITHI B cepun

HEe3aBHUCHUMBIX NCITBITAHUN J0 IICPBOT0 yCiexa, HaXO0AUTb BEPOATHOCTHU COOBITUH

B CEpUU UCHBITaHUN bepryinn

6.8 OnepupoBaTb  MOHATUAMHU:  CiydailHas  BEJMYMHA,  pacHpelesieHHue
BEPOATHOCTEH, AUarpaMma pacipeaesIeHus

- \

JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

1.1

1.2

1.3

1.4

1.5

2.1

22

2.3

24
2.5

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKaHUSA

Yucna ¥ BEIUHCIEHUSA

Pannonanpupie 4yncna. OOBIKHOBEHHbIE U JIECATUYHBIE JpOOM, IPOLEHTHI,
OeCKOHEuHble  IepuoguYeckue  ApoOu.  Apudmerndyeckue  omnepauud ¢
palMOHATILHBIMUA YUCIIAMHU, MPEOOpPa30BaHUs UUCIOBBIX BbIpakeHUi. [Ipumenenue
npoOeil W MPOLEHTOB I PELICHMs NMPUKIATHBIX 33734 U3 pa3IM4yHbIX OTpacien

3HAHUH U PEATIbHON KU3HU

[evictButenbHble  yuciaa.  PanuoHanmbHble WM UPPALMOHAIBHBIE  YHCIIA.
ApudmeTnueckre omnepainudd C JACUCTBUTENbHBIMU unciamu. [IpubnumxéHHbIE

BBIYMCIICHHUS], IPABUIIA OKPYTJICHUS, IPUKUIKA U OLICHKA PE3YJIbTATa BBIYMCICHUI

Crenenp ¢ nensiM nokasateneM. CraHgapTHas (GopMa 3anucu AEHCTBUTEIBHOIO
yucia. Vcnonb3oBanue noaxonsuied (GopMel 3anmucu AEHCTBUTEIbHBIX YHCET IS

PEIICHHUA MMPAKTUYCCKUX 3a1a4 U NPCACTABICHUA JaHHBIX

ApudmeTnueckuii KopeHb HaTypallbHON cTemneHu. JleiicTBus ¢ apudmMernyecKumMu

KOpHIMU HaTypaHLHOﬁ CTCIICHU

CuHyc, KOCHMHYC W TaHIE€HC 4YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC,

APKTAHI'CHC YUCIJIOBOI'0 aprymMmeHTa
ypaBHGHI/ISI 1 HCPABCHCTBA
ToxzaecTBa ¥ TOXICCTBCHHBIE npeoGpa3013aHI/151

Hp606pa3OBaHI/IC TPUTOHOMCTPHUYICCKUX BBIpa)KCHI/II\/'I. OcHOBHBIC

TPUTOHOMETpHUECKHUE (HOPMYJIIbI

YpaBHEeHHE, KOpEHb YypaBHEHHUs. HepaBeHCTBO, pelieHHE HepaBEeHCTBA. MeTon

WHTEPBAJIOB
Pemenue nenbix 1 JpoOHO-paLMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB

Pelienue nppanmoHaabHbIX YPAaBHEHUM U HEPABEHCTB

/

O

,D,OKYMEHT noarnnMcAH

~

HICHHE TPUTOHOMETPUUYECKUK YPaBHEHUM

3ﬂ2E%(TPOHpmnm‘ﬂﬂmm&HHﬁ M HEPABEHCTB K PELICHUI0 MaTeMaTUYECKUX 3a7ay U 3a7a4
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3.1

3.2

33

3.4

4.1

4.2

5.1

5.2

OyHKIMY U TpadUKU

OyHknus, crnocodbl 3amanus (Gynkiuu. ['paduk dyakuuu. B3anMHO oOpaTHBIC
byHKIIUN

Ob6nacte onpefeneHuss W MHOXECTBO 3HaueHUH ¢ynkumu. Hymm ¢ysknum.

[TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU

Crenennast GyHKIUS C HATypaldbHBIM U IIeJIbIM MOKa3ateneM. E€ cBoiicTBa U rpaduk.
CaoticTBa U rpaduK KOPHSI 11-OU CTETICHH

TpuroHomeTpuyeckass OKpY>KHOCTh, ONPEACIICHUE TPUTOHOMETPUYCCKHUX (PYHKIIHIA
YHUCJIOBOI'O apryMEHTa

Hauana maTemMatnueckoro anainmnsa

[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs TOCIEIOBaTEIbHOCTEH. MOHOTOHHBIE
MOCJIEI0BATEIbHOCTH

ApudmeTrndeckass W reoMeTpuueckas mporpeccud. beckoHeuHo yObIBaromias
reomerpuueckas mnporpeccus. CymMma OECKOHEYHO YOBIBAIOIIEH T'€OMETPUYECKON
nporpeccur. Popmysna CI0XKHBIX MPOUEHTOB. Mcronb30BaHHE MPOTrpeccuu IS
pelieHus: peasibHBIX 3a]1a4 MPUKIAHOTO XapaKTepa

MHoOecTBa U JIOTUKa

MHoxecTBO, omepanuu Haj MHokecTBamu. Jlumarpammbr Oiinepa — Benna.
[IpuMeHeHne TEeOpPEeTHKO-MHOKECTBEHHOIO anmapara il ONHCaHUsl pealbHBIX
MIPOIIECCOB U SBJICHHM, PU PEIICHUH 3aa4 U3 IPYTUX yUYeOHBIX MTPEIMETOB

OHpCHCHCHI/IC, T€OpEMa, CICACTBUEC, 10KA3aTCIILCTBO

IMPOBEPAEMBIE HA ETD 110 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOTPAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
nposepse
oro IIpoBepsiemble TPeOOBAHMS K PEAMETHBIM Pe3yJIbTATAM OCBOECHUS
M
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpegHero 001ero 00pa3zoBaHus
TpeOOBaH
usi
4 BJ'IaHCHI/IC MeTOaMHI RKasaTenLCTB, aIrOpUTMaMH peIleHus 3a/lady; yMEeHUe
OOKYMEHT NOAfMMCAH
3NEKTIPOHHONPROHFMBBRATH 1 ONICPHPOBATE IOHSTUSMHU: ONPE/CIICHUE, aKCHOMA, TEOPEeMa,
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(GbOpMyTUPOBKH; TMPUMEHSATh UX; yMeHue GOopMynupoBaTh oOOpaTHOE U
IIPOTUBOIIOJIOKHOE YTBEP)KJIEHUE, NPUBOJUTH HPUMEPHl U KOHTPIPHUMEPHI,
HCII0JBb30BATh METOJ MaTEMAaTUYECKONW UHIYKLIUH; IPOBOAUTH JOKA3aTEIbHbIE
paccyX/JeHUsl IIpU PELIEHUU 3a/ad, OLIEHUBATh JIOTMUECKYIO MPaBUIbLHOCTH
paccyXJ1IeHU; yMEHUE ONEPUPOBATH MOHATUAMH: MHOXKECTBO, TOJAMHOKECTBO,
olepanuy  HaJ  MHOXECTBAaMHM; YMEHHE HCIOJb30BaTh  TEOPETUKO-
MHOECTBEHHBIN aInapar JUisl OMMCaHUsl pealbHbIX MPOLECCOB U ABJICHUMN U
IIpY PELIEHUM 33Ja4, B TOM YMCJIE U3 APYTrUX yYEOHBIX IPEIMETOB; YMEHHUE
OTepUpPOBaTh MOHATUAMHU: Tpad, CBs3HBIA rpad, AepeBo, HUKI, rpad Ha
IJIOCKOCTH; YMEHHUE 33J]aBaTh U ONHUCHIBATh rpadbl pa3IMuHbIMU CIIOCO0aMU;

HCIIOJIB30BAaThb I‘pa(bbl IIpHU PCUICHHUU 3a/1a4

YMeHnue onepupoBath NOHATUSIMU: HaTypaJIbHOE YUCIIO, LIEJI0€ YNCIIO, CTEIIEHb
C LeJbIM [OKa3aTeleM, KOpPEHb HaTypaJlbHOMl CTENeHH, CTENEeHb C
palMOHANBHBIM II0Ka3aTelieM, CTENEeHb C JEHCTBUTENIBHBIM IIOKA3aTeleM,
jorapuM 4mcia, CUHYC, KOCHHYC ¥ TaHI€HC IIPOU3BOJIBHOTO YUCIIA, OCTATOK
[0 MOAYJIO, palMOHAIBHOE YHCIO, HWPPALMOHAIBHOE YHUCIO, MHOXKECTBA
HaTypaJIbHbIX, IIEJIbIX, PAlMOHAJbHBIX, JCHCTBUTENBHBIX YHUCEN; yMEHHE
UCIOJIb30BaTh MMPHU3HAKM JIEIMMOCTH, HAUMEHBIIMHA OOLMHi jAenuTens |
HauMeHbllee o0Ilee KpaTHOe, alroputM EBknMga npu pemieHuu 3aaad;
3HAKOMCTBO C Pa3jIMYHBIMHM NO3ULMOHHBIMM CHUCTEMAaMHU CUMCIICHHUS; YMEHHUE
BBINIOJIHATh BBIUMCICHHE 3HAUEHUW U TpeoOpa3oBaHMsl BBIPAXKEHUH CO
CTeleHsIMM W JorapupmMamu, npeoOpa3oBaHUs JPOOHO-PALIMOHAIBHBIX
BBIDOKEHUI; yMEHHME ONEepUpOBaTh TMOHATUSMHU: IOCIEIO0BATEIbHOCTD,
apupMeTHyecKasi Hporpeccusi, TeOMEeTpPHUYEecKas Iporpeccus, OECKOHEYHO
yObIBaro1as reoMeTpudecKkas Iporpeccus; yMEHHue 3aJaBaTh
MOCTIeIOBATEIbHOCTH, B TOM 4YHCJIE C MOMOILIBIO PEKYPPEHTHBIX (OpMYIT;
YMEHHME OIEPUPOBATh TMOHATUSMU: KOMIUIEKCHOE 4YHUCIO, COMNPSKEHHBIE
KOMIUIEKCHBIE YHCIa, MOAYJIb M apryMEHT KOMIUIEKCHOTo 4Hcia, (opma
3aMMCcH KOMIUIEKCHBIX uucen (reoMeTpuueckas, TPUTOHOMETpUuYecKas U
anreOpandeckas); yYMeTb MpPOU3BOAUTH apudMeTHUecKkue JeHCcTBUA C
KOMIUIEKCHBIMU YHCIIaMU; IPUBOAUTH IPUMEPHI HCIIOJIb30BAHUS KOMILIEKCHBIX
4lCell; ONEpPUPOBaTh MOHATUAMU: MaTpuna 2x2 u 3%3, omnpeaenuTeb

MaTpPHUIIbl, TEOMETPUYECKHI CMBICIT OTPEAeTUTENS

/

N

0 NOKYMEHT NYYGHWAC AKPIICPUPOBAT| TOHATHSAMU:  PAalOHAIbHBIC, HMpPPALHOHAIbHBIC,
3”EK1§°0HH0mIH)Q&Q%%e, CTEN¢HHBIE, JIOTapU(PMUUYECKUE, TPUTOHOMETPHUECKUE
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TOX/AECTBO, TOXXJIECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE, HEPaBEHCTBO,
CUCTEMa YPAaBHEHUHN U HEPABEHCTB, PABHOCUJIBHOCTh YPaBHEHUN, HEPABEHCTB
U CHCTEM; YMEHHUE pellaTh ypaBHEHMs, HEPABCHCTBA U CUCTEMBI C IIOMOILIBIO
pa3IMYHBIX INPUEMOB; pelIaTh YpPAaBHEHUS, HEPAaBEHCTBA M CUCTEMBI C
[apaMeTpoM; IPUMEHATh YPaBHEHUS, HEPABCHCTBA, UX CUCTEMBI [UJIsl PEILICHUSA
MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00JacTedl HAyKu U pealbHOM

KHU3HHU

YMeHue omnepupoBaTth  HOHATHAMM:  (QYHKIMS, YETHOCTh  (YHKILHH,
NEPUOJUYHOCTh  (DYHKIMH, OTPAaHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTb
¢GyHKIMH, 3KCTpeMyM (YHKIUM, HauOoJiblllee M HauMEHbIIEe 3HAUYEHUS
(GyHKIMM Ha TPOMEXKYTKE, HENpepblBHAs (YHKIHS, aCUMITOTHI rpaduka
¢yHKUMH, TepBas M BTOpas NpPOM3BOJHAs (GYHKLIMH, T'€OMETPUUYECKHH U
(bu3nYecKuil CMBICI TPOU3BOIHOM, IEPBOOOPA3HAs, ONPEACIEHHBIN HHTETpaT;
YMEHHE HaxOJUTh acCUMNTOTHl rpaduka (yHKIUM; yMEHUE BBIYUCIATH
MIPOU3BOJIHBIE CYMMBI, IPOU3BEAEHHUS, YACTHOTO U KOMIO3MLMHU (PYHKLIHMH,
4 HaXO/JUTh YpaBHEHHE KacaTeIbHOW K rpaduky (yHKUUHU; YMEHHE HAXOIUTh
MIPOM3BOJIHBIE 3JIEMEHTAPHBIX (QYHKIMI; YMEHHE UCII0JIb30BaTh MPOU3BOJIHYIO
U1 UCCleIoBaHuUs (DYHKIIMM, HAXOAUTh HAaUOOJIbIIINE U HAMMEHbIIIE 3HAaYeHU S
(GyHKIUH; CTPOUTh Tpa@UKM MHOTOWIEHOB C MCIOJNb30BaHUEM amnmapara
MaTEMaTHYECKOr0 AaHaln3a; NPUMEHATH NPOU3BOAHYIO IS HAXOXKIEHUS
HAaWIydlllero pelieHuss B TMPHUKIAJAHBIX, B TOM YHCJIE COLHUAIBHO-
HKOHOMHYECKUX U (PU3MUYECKHX 3a/1a4ax; HAXOUTh TUIOIAAN U 00BEMBI pUryp
C TOMOUIpI0  MHTErpajga; MNPUBOJUTH  IHPUMEPbl  MaTEeMaTUYECKOIo

MO/JICIIMPOBAHUS ¢ OMOILBIO AU(epeHIInaTbHBIX YPaBHEHUH

YMeHue omnepupoBaTh MOHATUSAMH: rpaduk (yHKIMH, oOpaTHas (QyHKUUS,
KOMIO3UIMS  (YHKIMM, nuHeWHas GyHKOUS, KBaJpaTU4Has (QyHKUUSA,
pauMoHanbHas  (QYyHKIUS, CTeneHHas (QYHKIUSA, TPUTOHOMETPUUECKUE
¢GbyHKIMM, OOpaTHbIE TPUTOHOMETPUYECKHE (QYHKIMH, IOKa3aTeiabHas |
norapupmuyueckas QyHKIUU; YMEHHUE CTPOUTH IpaUKH U3yUEHHBIX (YHKIIHH,
BBITIOJIHATH NipeoOpa3zoBaHus rpadukoB QyHKIUHN, UCTIONB30BaTh TPaAPUKHU IS
U3YyYeHHs] TPOLECCOB M 3aBUCHUMOCTEH, NpU pPEUICHWH 3aJady U3 JPYTUx

y4eOHBIX MPEeIMETOB U 3a/ad U3 peajbHOW JKU3HM; BbIpaxarb (opMylaMu

/
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3aBUCHUMOCTHU MCIKAY BCINYNHAMU, HCIIOJIbB30BATH CBOMCTBA " I‘pa(bI/IKI/I

NOKYMEHT MOYIRAOA WS PCIICHNS] YPaBHCHHi, HEPABCHCTB M 33jad C MapamMeTpamy;
3”EKTP0HHOﬁﬂQ@ﬂM9RQa KOOPJAMHATHOM IIJIOCKOCTH MHOXKECTBA PEIICHUN ypaBHEHUH,




YMeHue pemnath TEKCTOBBIE 33]]a4i Pa3HBIX TUIIOB (B TOM YHCIIE Ha MPOLICHTHI,
JIOJIA M 4acTH, Ha JIBIXKEHHE, paboTy, CTOMMOCTh TOBApOB M YCIIYT, HAJIOTH,
3amayd U3 OONaCTH YIpPAaBICHUS JIMYHBIMU U CEMEWHBIMH (PUHAHCAMU);
COCTAaBJISITh BHIPAXKECHUS, YpABHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO
6 3a/la4yM, UCCIIEJIOBATh MOMyYEHHOE PEIICHUE U OLIEHUBATh MPaBIONOA00HOCTh
pe3yabTaTOB; yMEHHE MOJEIUPOBaTh pealibHble CUTyalldd Ha S3BIKE
MaTEMaTHKH; COCTaBJIATh BHIPAKEHUS, YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI
10 YCJIOBMIO 3aJ]aul, UCCIIE0BATh MOCTPOEHHBIE MOJENIN C HUCIIOJIb30BAHUEM

anmapara anreOpbl, THTEPIPETUPOBATH MMOTYYCHHBIN pe3ylbTar

YMeHue onepupoBaTh IOHATUSAMHU: CpedHee apu(MeTHyecKkoe, MeIHaHa,
HauOouplllee W HaWMEHbIEE 3HAYCHHS, pa3Max, IUCIIEPCHS, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0opa; yMEHHE W3BJIeKaTh, HHTEPIPETUPOBATH
nHpOpPMAIHIO, TIPEICTABICHHYI0 B TaONWIAX, Ha auUarpaMmax, rpadukax,
7 OTPa)KaKOIlyl0 CBOWCTBA pPEANBHBIX MPOLECCOB U SBJICHHI; IPEICTaBIATH
MH(POPMAIIHIO C TIOMOIIBIO TAOJIUI] ¥ TUArpaMM; UCCIIeIOBATh CTATUCTHYECKUE
JaHHbIE, B TOM YHCJIE C MPUMEHEHUEM IpadUdecKUX METOJOB U DJIEKTPOHHBIX
CpenCTB; TpadUUecKH MCCIEI0BaTh COBMECTHbBIE HAONIOACHUS C MOMOIIbIO

AuarpaMm pacCCuBaHus U JIMHEHNHOM perpeccuun

YMeHue onepupoBaTh MOHATUSAMU: CIyYalHBIM ONBIT U ClIydaifHOE COOBITHE,
BEPOSTHOCTh CIIY4allHOrO COOBITHSI; YMEHHE BBIUUCISATH BEPOATHOCTH C
UCIOJIb30BAHUEM TpapUUECKUX METOJIOB; IPUMEHATh (POPMYIIbI CIOKEHUS U
YMHOKEHUSI BEpOSITHOCTEH, (OpMylly TOJHOM BEpOATHOCTH, (QOpMYITYy
bepuynnu, xomOuHaTopHble (DaKThl U (HOPMYJIBI; OLEHUBATH BEPOSTHOCTH
peaJIbHBIX COOBITUH; YMEHHE ONEepUPOBATh MOHATUIMHU: CilydaiiHas BEJMYMHA,
pacmpenesieHue BEPOSATHOCTEH, MaTeMaTU4ecKOoe OXHUAAHUE, AUCIEPCHS U
CTaH/IapTHOE OTKJIOHEHHE CIy4allHOM BETMYMHBI, GYHKIIUU pacHpeesieHnus U
IJIOTHOCTH PaBHOMEPHOTO, MTOKA3aTEIBHOIO U HOPMAJIBHOI'O PACIpPEACIICHUN;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHPEACIICHUN I pelIeHUs
3aa4; 3HAKOMCTBO C TIOHATHSMM: 3aKOH OOJBIIMX YHCEN, METO/bI
BBIOOPOYHBIX HCCIIEIOBaHUM; yMEHHE TPUBOAUTH MPUMEPHI MPOSIBICHUS
3aKOHa OOJBIIUX YMCENl B MPHUPOTHBIX M OOIIECTBEHHBIX SIBJICHUSAX; YMEHHUE

OIICpHUPOBATH MOHATHUAMU: COUYCTAHUEC, IEPECTAHOBKA, Y CIIO COquaHHﬁ, YHUCJIO

IIEPECTAHOBOK; 6I/IHOM‘I\‘IBIOTOHa; yMEHUE NPUMEHITh KOMOMHATOPHBIE (DaKThI

o NOKYMEHT MO PACSEKRCHIS U1 PRIICHUS 3a/a4; OLCHHBATh BEPOSTHOCTH peabHBIX
SnEKTPOHHomda@MS:b&CTaBHHTB BEPOSTHOCTHYI0 MOJEIb W HUHTEPIPETHUPOBATH
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YMeHue onepupoBaTh NOHATHAMM: TOYKA, IIPAMast, JIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIyd, BEJIMYUHA yIJa, INIOCKUN yroJl, ABYTPaHHBIN Yo, TPEXTPaHHBIN
yroJl, CKpeUIMBalOUIMeCs MpsMble, MapauIeIbHOCTh M NEPIEHIUKYIIPHOCTD
IpSIMBIX M IIOCKOCTEH, Yrojd MEXAY IPsMBIMH, Yroll MEXAy IpsAMON M
IJIOCKOCTBIO, YTOJI MEXY IUNIOCKOCTSMM, PACCTOSIHUE OT TOYKH 10 TUIOCKOCTH,
pacCTodHruC MCKAY IMPSAMBIMH, PACCTOAHUC MCIKAY IUIOCKOCTAMH, YMCHHUC
UCIOJb30BaTh IPU pEIIEHUH 3aJad HU3ydeHHble (AKTBI U  TEOPEMBI
IUTAHUMETPUH;, YMEHHUE OLIEHUBATh Pa3Mepbl 0OBEKTOB OKPYKAIOIIET0 MHPA;
CTPOUTh MaTE€MaTH4YECKHE MOJEIH C IOMOILBIO T'€OMETPUUYECKUX MOHATHH U

BCJIMYMH, pCIIAaTh CBA3AHHLIC C HUMU ITPAKTHUYCCKUC 3aaa4n

YMeHue omnepupoBaTh MOHATUSAMH: IUIOUANb (QUTYpBl, 00BEM (urypsl,
MHOTOTPAaHHUK, TPaBHJIbHBI MHOTOTPAaHHUK, C€YEHHE MHOTOIPaHHUKA, KYO,
napajiesienunesl, nIpu3Ma, mupaMmuzaa, (Gurypa ¥ MOBEPXHOCTH BpAIICHUS,
IIMHIP, KOHYyC, map, cdepa, miomanas chepbl, IUIONIaab ITOBEPXHOCTH
MUPaMUbI, MPHU3MBI, KOHYyCa, MWIMHIApPA, O00BEM Ky0a, NPSIMOYTOJBHOTO
napaJulesenure/a, MupaMuIbl, TPU3MBL, HWINHIPA, KOHYCA, Iapa, pa3BéPTKa
MOBEPXHOCTH, CEUCHHs] KOHyca W IIWIIMHApA, TapajulelbHbIE OCH WU
OCHOBAHHIO, CEYEHHE IIapa, IUIOCKOCTh, Kacaromascs cdepsl, LMINHApPA,
KOHyCa; YMEHHE CTPOMTh CEUCHHE MHOTOTpPaHHWKA, HW300pakaTh
MHOTOI'PaHHUKH, (PUTYpHI ¥ TOBEPXHOCTHU BPAICHUS, UX CEUEHHs, B TOM YHCIIe
C TIOMOLIBIO DJIEKTPOHHBIX CPEICTB;, YMEHHE TIPHUMEHSATh CBOWCTBA
TreOMETPHUECKUX (UTYp, CAMOCTOSTEIBHO (OPMYIHPOBATH ONpPEICICHUS
u3ydaeMmblX (UTYp, BBIIBUTATh THUIOTE3bI O CBOWMCTBAX H MpPHU3HAKAX
reoMeTpuueckux (uryp, oOOCHOBBIBATH MWJIM ONPOBEpPraTh HX; yMEHHUE
MPOBOJIUTH KJIACCH(PHUKAINIO (PUTYp MO pa3TUYHBIM MPHU3HAKAM, BHITOJIHATH

HCO6XO,Z[I/IMBIC JOIMOJIHUTCIIbHBIC TIOCTPOCHUA

YMeHnue onepupoBarh NOHATUAMU: IBUKEHHUE B IPOCTPAHCTBE, MapajlIeIbHbIN
MEPeHOC, CHMMETpHUsT Ha IUIOCKOCTM W B TPOCTPAHCTBE, MOBOPOT,
npeoOpa3oBaHue MoA00Us, MOA00HbBIE (PUTYPBHI; YMEHHE paclio3HaBaTh PaBHbIC
1 1oJo0Hble (PUTyphl, B TOM 4YHCIIE€ B IPUPOJIE, HCKYCCTBE, apXUTEKTYpE;
HCII0JIb30BAaTh N€OMETPUUYECKNE OTHOLICHMs NPU PELIEHUM 3a/ay; HaXOAWUTh

T€OMETPUUYECKHE BEIMYMHBI (UTMHA, YTOJ, IUIOMaah, 00BEM) MPU PEIICHUH

/

O

3a/1a4 U3 JPYIUX W@\GHBIX IIPEAMETOB U W3 pEalbHOM KU3HU;, yMEHHUE

NOKYMEHT MEPIFIPICAN COMETPHUGCKHE BENMYMHBI (JUIMHA, YroJ, IUIOIIaib, OOBEM,
SnEKTPOHHomIHIQHEM%pXHOCTH , UCIIOJIb3YsI U3y4YeHHbIE (POPMYJIBI U METOJBI, B TOM
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wiomanab cdepel; 00bEM Kyda, MNPSAMOYroJIbHOTO —Mapajuieienunesna,
MUPaMHUJIBI, IPU3MBI, IUJIHMHIPA, KOHYCA, [Iapa; YMEHUE HAXOIUTh OTHOIICHHE
00BEMOB MOOOHBIX PUTYD

YMeHHne omnepupoBaTh TMOHSATHSIMH: MPSIMOYTOJIbHAs CHCTEMa KOOPIHMHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPIMHATHI BEKTOpPa, CyMMa BEKTOPOB,

IIPOU3BCACHUC BCKTOPA HA YHUCIIO, pa3IOKECHHUEC BEKTOPA 110 6a31/1cy, CKAJIPHOC

12 IIPOU3BEICHNUE, BEKTOPHOE IPOU3BEIACHUE, YrOJl MEXKIAY BEKTOPAMH; YMEHHUE
HCIIOJIb30BAaTh  BEKTOPHBIM M  KOOPAMHATHBIA  METON U1  PEIICHUs
reOMEeTPUUECKUX 3aJau U 337a4 APYTruX y4eOHbIX IPEIMETOB
YMeHue BbIOMpaTh MOAXOASIIMN METOA AJs pEUIeHMs 3aJaud; MOHMMAaHUE
3HaYMMOCTH MAaTEeMAaTUKU B M3YYEHHUU MPUPOJIHBIX M OOIIECTBEHHBIX

13 IIPOLIECCOB M SIBJICHUM; YMEHHE DACIIO3HABATh IPOSBICHHUE 3aKOHOB
MaTEeMaTUKU B MCKYCCTBE, YMEHHME NPUBOIAUTH MIPUMEPbl MaTEMaTHYECKUX
OTKPBITHHA POCCUMCKON M MUPOBOM MaTEMaTUYECKON HAyKU

4 )
OOKYMEHT NoaAnNMUCAH
0 9NEKTPOHHOW NOANUCHLIO
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INIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE

Kon

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8
1.9
2
2.1
2.2
2.3
24
2.5
2.6
2.7
2.8

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUS

Yucna v BBIYUCIICHUS
Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCE

PamyonansHele  4yucna. OOBIKHOBEHHBIE H JCCATHUYHBIC I[pO6I/I, IIPOLCHTHI,

0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

Apudmerndeckuii KOpeHb HaTypaldbHOH creneHu. JleiicTBusa ¢ apudmeTnyeckuMu

KOPHAMU HaTypaJleoﬁ CTCIICHHU

CreneHb ¢ OCJIBIM ITOKA3aTCIICM. CreneHs ¢ PadrOHAJIbHBIM ITIOKA3aTCIICM. CBolicTBa

CTCIICHU

CuHyc, KOCMHYC M TaHTE€HC YHCJIOBOIO apryMeHta. ApPKCHHYC, apKKOCHHYC,

apKTaHI€HC YHCIOBOTO apryMeHTa
Jlorapudm uncna. [lecaTudyHble U HATypaJIbHbIE JTOrapHUPMbI

JelicTBuTenpHbIe ycaa. ApupMeTHyecKkre onepanmu ¢ 1eiHCTBUTEIbHBIMU YUCIaMU.
[TpuOnxE€HHbBIE BEIYKUCICHMS], IPaBUIIa OKPYTJICHHUS, IPUKU/IKA U OLIEHKA pe3yJIbTaTa

BBIYMCIICHUI

[IpeoOpazoBanue BeIpaxeHUN

KomnnekcHeie uncia

YpaBHEHHS 1 HEPABEHCTBA

Llenwie 1 poOHO-palMOHATIEHBIE YPaBHEHUS
HppannoHanbHbie ypaBHEHUS
TpUrOHOMETPUYECKUE YPABHEHHUS
[TokazarenpHbBIE U TOTapUPMUIECKHE YPaBHEHUS
L{enbie 1 IPOOHO-paIMOHATBHBIE HEPABEHCTBA
WppanronanbHble HEPaBEHCTBA

[TokazarenbHbIC U JIOTapUMUIECKIE HEPABEHCTBA

TpuronomeTpruyecKkne HEpaBeHCTBA

/

~

0 ﬁgKyMgﬁTﬁ%ﬂHﬁ&%\%yﬂHOCTH YPABHEHUH U HEPABEHCTB

SNEKTPONHEEIDATHEABEcTRA 1 CHCTEMBI C TapaMeTpaMu
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3 DyHKINUH U TpaPUKH
31 OyHKIU, crnocoObl 3amanus (GyHkiuu. ['paduk (yaknuu. B3zaunmao oOpaTHBIC
' ¢ynkunu. Yétaeie n HeuéTHbIe pyHKunu. [lepuoanyeckue GyHKIUN
Ob6nactp ompeneneHuss W MHOXECTBO 3HaueHWH QyHkuun. Hymum ¢ysknum.
39 [TpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLHU.
' MakcumMymMbl 1 MHHUMYMBI (GyHKkuud. Haumbomnblnee W HauMeHbIee 3HAUYCHUE
(GYHKLNHU HAa IPOMEKYTKE
13 CrenenHas (yHKLUS C HATypalbHBIM U LI€TIbIM NoKa3aTeneM. E€ cBoiicTBa u rpadux.
' CoiicTBa u rpaduk KOpHS 1-0il CTENICHN
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Toka3zarenbHas u orapupmudeckas GyHKINUU, UX CBOICTBA U rpaduku
36 Toukn paspbiBa. AcuMnToTel TpadukoB ¢yHkuuid. CpoiicTBa  (GYyHKUHUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmernueckast 1 reoMmeTpuueckas nporpeccuu. opmyia cia0XKHbIX IPOILIEHTOB
4 Hauana matemaTnyeckoro aHaausa
4.1 [TpousBonHas GpyHkiun. [Tpon3BoHbIe SIEeMEHTAPHBIX HYHKINH
[IpumeHeHHe TNPOU3BOAHON K HMCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskeHne HanOoJblIero 1 HauMEHBINEro 3HaueHuss (PyHKIuu Ha
OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoxecTBa U JOruKa
5.1 MHoecTBO, onepanun HajJl MHOKecTBaMu. J[narpaMMel Disiepa — BenHa
5.2 Jloruka
6 BeposiTHOCTB U CTaTHUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Komb6unaropuka
7 I'eomeTpus
7.1 Durypsl Ha MIIOCKOCTH
4 7.2 IIpsiMbI€ U TJIOCKOCTH B IIPOCTPAHCTBE
OOKYMEHT NOoANMUCAH
0 SNERTPONHOVONBAMMATH IO
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7.5 KoopauHatsl 1 BEKTOPBI

/
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YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Maremaruka: anredpa u Hayajga MaTeMaTHYECKOTO aHaJIu3a, TeOMETPHS.
Anrebpa u Hauana MareMatudeckoro ananusa, 10-11 kmaccel/ Anumos I1LA.,
Konsrun FO.M., TkaueBa M.B. u np., Akimoneproe obmectBo «M3aaTenbcTBoO
«IIpocsemienue»

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHAIN3a, TEOMETPHSL.
['eometpus, 10-11 knaccwl/ Atanacsin JI.C., byry3os B.®., Kanomues C.b. u ap.,

AKI_[I/IOHepHOG O6IH€CTBO «I/I3I[aTeJII>CTBO «HpOCBGIHeHI/IG»

METOAUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
Metonnueckoe nocodue. Anredpa u Hayana ananusa 10 knacc / E.B. byixko, A.T.
Mep3isik, B.b. IHononckuii, M.C. Skup

JunakTudeckre MmaTepuaisl o reometpun 10 kmacc.
M. «lIpocsemenune» 2006 u np
N. P. Beicoukunit. JIlu1akTMueCKre MaTEPUAIIbI IO TEOPUU BEPOSITHOCTH. M.

MLIHMO, 1018

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

/
yHEEBREd nonnmo:
A NOANMUCHIO
CepTudpukat OE42 FIFEC395A2E3COFEB7CI1BEQF2
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Ruys K, PECYPC MHTEPHETA — MaTEMATHKA




http://www.alleng.ru/edu/math7.htm

Pemry EI'D. O0pa3oBaTenbHbli MOPTAI AJIs1 MOATOTOBKU K 3K3aMEHY
https://ege.sdamgia.ru/

OUIINA http://www.fipi.ru/

NH®OVYPOK https://infourok.ru/

Oo6pazoBatenbHblil IopTai «SAkmace» https://www.yaklass.ru/
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