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[IEPEYEHb (KOJIU®UKATOP) [TPOBEPSIEMbIX TPEFOBAHUI K PE3VJIbTATAM
OCBOEHMS OCHOBHOI OBPA30OBATEJILHOM [TPOI'PAMMBI CPEJHEI'O OBIIETO

OBPA30BAHUA 1 DJIEMEHTOB COAEPX KAHUSA [10 MATEMATHUKE ..o,
82 Iposepsiembie Ha EI'D mo maTemaTrke TpeOOBaHMS K pe3yJbTaTaM OCBOSHHUS OCHOBHOM

00pa30BaTeNIbHOM MPOTrPAMMBI CPETHETO OOIIETO OOPAZOBAHUS «.c.uveneveeneeenieeaneeentiesaeeenreaniees sesrneenneenns
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OdenepanpHas pabovas mporpamMmma 1o ydyeOHOMY mpenmery «MaTemaTuka
(6a3oBbIN ypoBeHB) (mMpeameTHas obmacTh «MaTemaTnka U MHGOPMATHUKAY») BKIIOYAET
MOSICHUTENIBHYIO 3aIUCKY, COJIepKaHUE 00YUCHUS, TUTAHUPYEMbIC PE3yIbTaThl OCBOCHUS
MPOrpaMMBbl TI0O MaTEMaTUKE, TEMAaTHYECKOE TJIaHUPOBAaHHE, TIEPeUeHb (KOAU(PUKATOD)
pacrpeielIeHHbIX 0 KJlaccaM MpPOBEpPSAEMbIX TPEeOOBaHMI K pe3yjbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTelIbHOM MPOTPaMMBbI CPETHETO 00Iero 0Opa3oBaHUs U JIEMEHTOB
COJIepKaHMsl 10 MaTEMaTHUKe, MepeueHb (KoAu(pUKaTOp) MPOBEPSIEMbIX TPEOOBaHUN K
pe3yibTaTaM OCBOEHHUSI OCHOBHOW 00pa30BaTeIbHOM MIpOrpaMMbl CPEAHEro OOIIEro
00pa3oBaHUs U PJIEMEHTOB COJIEPKAHUS 10 MAaTEMaTHUKE.

[losicHuTeNnbHAS 3aMKUCKa OTpaXKAET OOMIUE IEIH U 33/1a4d U3YUYEHUS MATEeMaTUKH,
XapaKTEPUCTUKY TCHUXOJOTHUYECKUX MPEANOCHUIOK K €€ H3YYEHUIO 00ydarolUuMUCH,
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MECTO B CTPYKType y4eOHOro TUTaHa, a TakKe MOIXOJbl K OTOOPY comepkaHHs, K
OTIPEICTICHUIO TNIAHUPYEMBIX PE3yIbTaTOB.

Conepxkanne OOydYeHHsS PACKPBIBACT  COJACPIKATENBbHBIC JIMHUW, KOTOPBIC
npeaIaraloTcsl g 00s3aTEIbHOTO M3y4YeHHUS B KaXJIOM KJlacCe Ha YPOBHE CpPEIHETO
o01iero oOpa3oBaHusI.

[TnarupyemMble pe3yabTaThl OCBOCHHSI NPOTPaMMBl M0 MAaTEMAaTHUKE BKIIOYAIOT
JUYHOCTHBIC, METaIllPeAMETHBIC pPE3yJbTaThl 3a BECh IMEpHOJ OOYYCHHS HAa ypPOBHE
CpeaHero o01ero oopa3oBaHus, a TAKKe MPEIMETHBIE TOCTHKEHHS 00ydJaromerocs 3a
KaXKJIbIiA TOJT 00YUCHUS

HOACHUTEJIBHASA 3AIINCKA

[IporpaMmma 1O MaTemMaTHKe Ha YPOBHE CpeaHero oOmiero o0pa3oBaHUs
pa3paborana Ha ocHoBe PI'OC COO c yueroM COBPEMEHHBIX MHUPOBBIX TPeOOBaHUIA,
IPEAbSIBISEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TPAIUIMK POCCHUUCKOTO
oOpaszoBanus. Peanuzanusi mporpamMMbl MO0 MaTeMaTHKE OOECIeYMBAET OBJIAJICHHE
KJIFOYEBBIMM KOMIIETEHIIUSIMM, COCTABJISIOIIUMU OCHOBY JUISi CaMOpPa3BUTHS U
HEMPEPBIBHOTO 00pa30BaHUs, IIEJOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO M
MO3HABATEILHOTO Pa3BUTHUS JIMYHOCTH 00YUYAIOIIIHXCS.

B nporpamMe 1o maTeMaTHKe y4TEHBI UJI€M U TOJIokeHUs1 KoHIeniuu pa3BuTus
MaTeMaTH4ecKoro oOpaszoBaHus B Poccuiickoit dDeaepamuu. B cooTBeTcTBUU C
Ha3BaHWEM KOHIICNIIMHA, MaTeMaTH4Yeckoe oOpa3oBaHWE JOJDKHO, B YaCTHOCTH,
IPEAOCTARISITE  KKIOMY OOyYarolmeMycs BO3MOXKHOCTh JIOCTHIKCHHSI  YPOBHS
MaTeMAaTHYEeCKUX 3HAHUM, HEOOXOAWMOIro [ JaldbHEHIEH YCIEIIHOW >XU3HH B
obmectBe. IMEHHO Ha peIIeHHE ATOW 3ajJadyd HalleleHa IporpaMma o MaTeMaTHKe
6a30BOT0 YpOBHSI.

B smoxy numdpoBoit TpanchopMamum Bcex cdep UYeTOBEUSCKOM IeATCIBbHOCTH

HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3  0a3oBoi
MaTeMaTHYE€CKOU MOJrOTOBKHU. YK€ B IIKOJIE MaTeMaTHKa CIY>KUT OMIOPHBIM IIPEAMETOM
JUIE  U3YyYEHUS CMEXHBIX JUCHMIUIMH, a B JKU3HU TIOCJ€ IIKOJIBI pealbHOU
HEOOXOIMMOCTHIO CTAHOBHUTCSI HETIPEPHIBHOE 00pa3oBaHUE, YTO TPEOyeT MOTHOICHHON
6a30Boi1 001IE00Pa30BATEIHHON MTOATOTOBKH, B TOM YHCIIC U MATEMATHICCKOM.
D710 00YCIOBICHO TEM, YTO B HAIIM JIHA PACTET YHCIIO CICIHAIBHOCTEH, CBI3aHHBIX C
HEIMOCPEICTBEHHBIM ITPUMEHEHNEM MaTeMaTHKHU: U B cpepe SKOHOMUKH, U B OM3HECE, U
B TEXHOJOTMYECKUX 00JIACTAX, U 1ake B T'yMaHUTapHbIX chepax. Takum oOpazoM, Kpyr
0o0yJaronumxcs, s KOTOPhIX MaTeMaTHKa CTAaHOBUTCS 3HAUYUMBIM TIPEAMETOM,
CYILIECTBEHHO PAaCIIUPSIETCSI.

[IpakTryeckas MoJIE3HOCTh MATEMAaTUKH OOYCIOBJIEHA TEM, YTO €€ MPEeAMETOM
ABJISIIOTCS. (yHAAMEHTAJIbHBIE CTPYKTYPhI HAIIEro MUpa: MPOCTPAHCTBEHHBIE (OPMBI U
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KOJIMYECTBEHHBIC OTHOIICHUSI OT MPOCTEUIINX, YCBAUBAEMbBIX B HEMOCPEACTBEHHOM
OmbITe, JO JOCTAaTOYHO CIIOKHBIX, HEOOXOAUMBIX I Pa3BUTHUS HAYYHBIX U
TEXHOJIOTUYECKUX HACH. Dbe3 KOHKPETHBIX MATEMAaTUYECKUX 3HAHUU 3aTPYyAHEHO
MMOHUMAHWE TPUHIMIIOB YCTPOWCTBA U HCIOJL30BAHUS COBPEMEHHON TEXHUKH,
BOCIIPUSATHE W UHTEpHpeTalds pa3HOOOpa3HON  COLMAIBHOM, HKOHOMUYECKOM,
MOJIUTUYECKOM — uHpopManuu, ManodPQdeKTuBHa IOBCEIHEBHAs  MpaKTHYecKas
nesaTenbHOCTh. Kak1oMy 4esioBeKY B CBOEH JKU3HU MPUXOIUTCS BBIMOIHATH IOCTATOYHO
CJIOKHBIE PACUEThl U COCTABJISITh HECIIOKHBIE aJITOPUTMBI, HAXOJAUTh HY>KHbIE (POPMYJIBI
U TIPUMEHSITh UX, BIQJACTh NMPAKTUYCCKUMH MPUEMaMH T€OMETPUUECKUX U3MEPECHUN U
MOCTPOCHUM, YuTaTh WHGPOPMAIMIO, MPEJCTABICHHYIO B BUIY TaONUWIl, AMArpaMM H
rpauKOB, )KUTh B YCIOBUSX HEOMPEACICHHOCTH U TOHUMATh BEPOSITHOCTHBIN XapaKTep
CITy4alHBIX COOBITUH.

OHOBpPEMEHHO ¢ pacIIMpeHueM cdep MPUMEHEHHUS MaTeMaTUKH B COBPEMEHHOM
oOmecTBe Bce Oosiee Ba)XKHBIM CTAHOBUTCS MATEMAaTHUYECKUW CTUJIb MBIIJICHUS,
IPOSIBJISIONIMIICS B OMNpEENIEHHBIX YMCTBEHHBIX HaBblkax. B mporecce u3ydeHuUs
MaTeMaTHKA B apCeHall MPUEMOB U METOJOB MBIIIJIEHUS YeOBEKa E€CTECTBEHHBIM
0o0pa3oM BKJIIOYAIOTCA MHAYKIUS U ASAYyKIHs, 0000IIeHIe U KOHKPETU3AIUsl, aHAJIU3 U
CUHTE3, KiaccuduKalus U cucTeMarusaius, abcrparupoBanue u aHanorus. OObEKTHI
MaTEMaTUYECKUX YMO3aKJIIOUEHUN, TMpaBUiia HMX KOHCTPYHUPOBAHUS PACKPHIBAIOT
MEXaHM3M  JIOTHYECKMX  MOCTPOCHUHM,  CIOCOOCTBYIOT  BBIpaOOTKE  yMEHUS
dbopMynrpoBaTh, OOOCHOBBIBATH M JOKA3bIBATh CYXKICHHS, TEM CaMbIM pPa3BUBAIOT
JIOTUYECKOE MBIIUICHHe. MaTeMaThKe MPUHAJICKUT BeAyIas posib B GOPMUPOBAHUU
ANTOPUTMUYECKOW KOMITOHEHTHI MBIIIUICHHUS] ¥ BOCIUTAHUW YMEHUU JEHCTBOBATH TIO
3aJlaHHBIM aJITOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIE M KOHCTPYHPOBATh HOBbIC. B
npolecce pelieHus 3a1a4 — OCHOBHOM y4eOHOM eATeIbHOCTA Ha yPOKaX MaTEMAaTUKH —
Pa3BUBAIOTCS TBOPYECKAS U MPUKJIAIHASI CTOPOHBI MBIILJICHHUS.

OOyuyeHne mMaTeMaTHKE JAaeT BO3MOXHOCTHh Pa3BHBATh y OOYYaIOUIUXCS TOYHYIO,
parMoHaNbHYI0 U WHPOPMATUBHYIO pedb, YMEHUE OTOMpAaTh HauOOJIee MOIXOJSIINE
S3BIKOBBIC, CHUMBOJWYECKUE, TpapUUYECKue CpPEACTBA ISl BBIPAKEHUS CYXICHUN U
HaIJISIIHOTO UX MPEJICTABICHUSI.

HeoOxomuMpIM KOMIIOHEHTOM 001MIel KyJbTypbl B COBPEMEHHOM TOJIKOBAaHUU
ABJISIETCSL 00111e€ 3HAKOMCTBO C METOJJaMH MMO3HAHUS AEHCTBUTEIbHOCTH, IPEJCTABICHHE
O MOpeIMeTe U METOAE MATEMAaTHKH, €ro OTIWYUS OT METOAOB ECTECTBEHHBIX W
T'YMaHUTAPHBIX HayK, 00 OCOOCHHOCTSX TPUMEHEHWS MATeMAaTHKH IS PEIICHUS
Hay4HBIX U MPUKIAAHBIX 33/1a4. Takum 00pa3zom, MaTeMaTHueckoe 00pa3oBaHUE BHOCUT
CBOM BKJIaJ B GOpMUPOBaHUE 00IICH KyIbTyphl YEIOBEKA.

N3yueHne MareMaTHKH CIOCOOCTBYET 3CTETHUYECKOMY BOCIUTAHUIO YEJIOBEKa,
MMOHUMAHMIO KpPAacoThl W HU3SIIECTBA MATEMAaTUYECKUX PACCYXKIACHUN, BOCIPUATHIO
reoMeTpUIECKUX (OpPM, YCBOCHUIO HI€M CUMMETPHHU.
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[IproputeTHpiMH LENsIMU 00yueHus matematuke B 10—11 kiaccax Ha 0a3oBOM
YPOBHE SIBJISIOTCS:

dbopMupoBaHuE IEHTPAIbHBIX MAaTeMAaTUYECKUX TMOHATHN (YMCIIO, BEJIWYWHA,
reomeTpuueckas (urypa, mepeMeHHas, BEPOSTHOCTb, (YHKIHS), 00eCIeunBaronux
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMAaTHUYECKOTO 00pa3oBaHMs 00yYaroluXcs;
Mo/IBeIeHrE 00YyYaroIIMXCs Ha IOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHHIO B3aUMOCBS3U
MaTeMaTUKUd W OKpYXKAarollero Mupa, MOHUMAaHME MATeMaTHKU KaK 4YacTu oOIei
KyJIbTYpbl U€JIOBEYECTBA;, PA3BUTHE WMHTEIICKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEH
oOydJaromuxcs,  TO3HABATEJILHOM  AKTUBHOCTH,  MCCJICIOBATEIIbCKUX  YMEHHUM,
KPUTUYHOCTH MBINUICHUSI, HHTEpeca K HW3YYEHHI0 MaTeMaTuku;, ¢(OpMUPOBAHUE
(G yHKIIMOHAIBHOM MaTeMaTUUECKOM TPaMOTHOCTH: YMEHUS
pacrio3HaBaTh MaTeMaTHYECKHE AaCHEKThl B PEaJbHBIX JKU3HEHHBIX CUTYAlUSX W TPHU
U3YYEHUU JAPYTUX  Y4EOHBIX TIPEAMETOB, TMPOSBICHUS  3aBUCUMOCTEH u
3aKOHOMEpPHOCTEH, GOpPMYyIUpOBaTh HUX Ha S3bIKE MaTeMaTHKU W  CO3/1aBaTh
MaTeMaTHYEeCKUe MOJICTH, MPUMEHSITh OCBOSHHBIM MaTeMaTWYECKUU ammapar s
pelieHnss TMPaKTUKO-OPUEHTUPOBAHHBIX 3a/lady, WHTEPIPETUPOBATH U  OICGHUBATH
MOJIYYE€HHBIE PE3yJbTaTHI.

OCHOBHBIMHU JIMHUSAMU coAepxkaHus MateMaTuku B 10—11 kimaccax siBJIsSIIOTCS

«Hucna u BeIYUCICHUN Y, «Anredpay («Anredpandeckre BeIpaXeHUs », «Y paBHCHHS
U HepaBeHCTBa»), «Hauama  martemarnueckoro  aHamuzay,  «l'eomeTpusi»
(«I'eomeTrpudeckne GUTYpPHI U UX CBOKMCTBAY, «M3MepeHre reoMeTpUISCKUX BEITMIHHY ),
«BeposATHOCTh M CTaTUCTUKa». [[aHHBIE JTUHUM Pa3BUBAIOTCS MapajuiesibHO, Kakaas B
COOTBETCTBUHM C COOCTBEHHOM JIOTMKOMW, OJTHAKO HE HE3aBHCHUMO OJHa OT APYrod, a B
TECHOM KOHTakTe M B3auMmojeicTBuu. Kpome 3Toro, mx oOBEAMHSACT JIOTHYECKAs
COCTaBJISIONIAsl, TPAJUUMOHHO TpPHUCYIIas MaTeMaTUKE M MPOHU3bIBAIONIAs BCE
MaTeMaTH4YeCKHUe Kypchl U coqiepxkaTtenbabie I, ChopmymupoBanroe B PI'OC COO
TpeOOBaHME «BIIAJICHUE METOJAMH JI0Ka3aTeIbCTB, QJITOPUTMAMU pPEIICHHS 3ajad,
yMeHue popMyIUpOBaATh ONPEACIICHUS, AaKCUOMBI U TEOPEMBI, TPUMEHSTh UX, IPOBOIUTH
JI0Ka3aTeIbHbIE PACCYKIEHHUS B XOJI€ PEIICHUS 3a/Jau» OTHOCHUTCS KO BCEM Y4€OHBIM
KypcaM, a (OpMUpPOBaHHUE JIOTMUECKUX YMEHUN pachpeAessieTcss MO BCEeM TrojaaMm
00y4eHHUS Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHHUs.

B cootBerctBuu ¢ ®I'OC COO maTemaTHKa SBISETCS 00S3aTEIbHBIM MIPEIMETOM
Ha JaHHOM YpoBHE oOpa3oBanus. [IporpamMoil mo MareMaTHKe MpeayCMaTpHUBAECTCS
n3yueHue ydeOHoro mnpeamera «MaremaTuka» B paMKax TpeX YUYEOHBIX KYpPCOB:
«Anrebpa ¥ Hayajza MaTeMaTUYECKOro aHanuza», «l'eomerpusi», «BeposTHOCTh H
cTaTUCTUKa». POpMHUpPOBAHUE JIOTMUECKUX YMEHHMM OCYILECTBISIETCS Ha MPOTSKEHUU
BCEX JIET 00y4YeHHs Ha YpOBHE CPEIHEro OO0IIero 0Opa3oBaHHUs, a IJIEMEHThI JIOTHMKU
BKJIIOYAIOTCS B COZIEP KaHUE BCEX HA3BAHHBIX BbIIIE YUEOHBIX KYPCOB.

OO6111ee ynciIo yacoB, pEKOMEHIOBAaHHBIX I U3y4eHUs1 MaTeMaTuku, — 340 yacos:
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B 10 xmacce — 170 gacoB (5 wacoB B Hemento), B 11 kmacce — 170 gacoB (5 gacoB B
HEJICITIO).
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IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

M3y4eHne MaTeMaTHKU Ha YPOBHE OCHOBHOTO 00111ero 00pa30BaHMs HAIPABIECHO Ha
JTOCTIDKEHUE OOYYAIOIIUMHKCS JTUYHOCTHBIX, METAlpeIMETHBIX M  MPEAMETHBIX
00pa3oBaTeIbHBIX PE3YyJIbTaTOB OCBOCHHS YU€OHOIO MpEeIMETA.

JIMUHOCTHBIE PE3YJIBTATBI

B pe3ynbraTe n3ydeHuss MaTeMaTHKU Ha YPOBHE CPETHETO 00IIero oopazoBaHus y
oOyyaroierocst 0ynyT cOpMUPOBaHbI CIAEAYIOIINE JUYHOCTHBIC PE3YIbTATHI:

1) rpa’KaaHCKOr0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKAAHCKOMN MO3UIIMU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOI'O YJIEHA POCCHICKOTO OOIIEeCTBa, MPEACTABICHUE O MAaTEMaTHYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYD, SIBICHHM, MPOLEAYP TPAXKITAHCKOTO
oOmrecTBa (BBIOOPHI, OMPOCHI U JIPYroe), YMEHHE B3aMMOJIEHCTBOBATh C COLIMAIbHBIMU
MHCTUTYTaMU B COOTBETCTBUU C UX (PYHKIIUSMU U Ha3HAUYCHHUEM; 2) MATPUOTHYECKOT 0
BOCIIMTAHUA:

c(hOpPMHUPOBAHHOCTh POCCUUCKOW TPaKJAHCKOW HWIEHTUYHOCTH, YBAKEHUS K
IOPOILIJIOMY M HACTOAILIEMY POCCHUWCKONM MaTeMaTWKH, LEHHOCTHOE OTHOIIEHUE K
JOCTHKEHHUSIM POCCUHMCKMX MAaTEMaTHUKOB M POCCUHMCKOM MaTEMaTUYECKOW IIKOJIBI,
UCIIOJIb30BaHME ITUX JOCTIKEHUHN B IPYTUX HayKaX, TEXHOJIOTUAX, chepax SKOHOMUKH;
3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUE JYXOBHBIX IIEHHOCTEH pOCCHIICKOro Hapoja, CcHOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUSA, JTUYECKOIO IIOBEIECHHUs, CBA3AHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTHKCHUNM HAYKH U JEATEIBHOCTBIO YYEHOIO, OCO3HAHHUE JIMYHOIO
BKJIaJa B IOCTPOEHHE YCTOMUUBOIO OyIylero; 4) 3¢TeTH4eCKOro BOCIIMTAHMA:

ACTETUYECKOE OTHOUIECHUE K MUPY, BKIIIOUYas ACTETUKY MAaTEeMaTHUYECKUX

3aKOHOMEPHOCTEHN, OOBEKTOB, 3a7ay, PEUICHUW, PacCyKJI€HHI, BOCIPUUMYHUBOCTh K
MAaTEMAaTHYECKUM  AaCIEKTaM pa3JIM4HBIX BHUJAOB MCKYCCTBa; S) (HU3MYECKOro
BOCIIUTAHUSA:

chopMHUPOBAHHOCTh YMEHHUS NPUMEHSATh MaTeMAaTHUUYECKUE 3HAHUS B HHTEpEcax
3J10pOBOr0 W Oe3omacHOro oOpas3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
37I0pOBBIO  (30POBOE MHTAHHUE, COAJTAHCHUPOBAHHBIM PEXUM 3aHATHU M OTAbIXa,
peryisipHas Guzndeckas akTUBHOCTH), PU3UIECKOE COBEPIICHCTBOBAHUE MPH 3aHATHUAX
CIIOPTHUBHO-03/I0POBUTEIILHOM JIESITEIbHOCTHIO; 6) TPY10BOr0 BOCIIMTAHUSA
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TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTU TPYAOJIOOWs, MHTEPEC K Pa3IUIHBIM
chepam mnpodecCHOHATLHON AESTEILHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U ee
MPWIOKCHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOp Oymymiedl mpodeccuu u
peanu30BBIBaTh COOCTBEHHBIC JKU3HCHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K
MaTeMaTHIecKoMy OOpa30BaHHMIO M CaMOOOPa30BaHUIO HA TMPOTSIKEHUU BCEH KU3HH,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PCIICHUU MPAKTHYECKHUX 3aJ1ad MaTeMaTHYeCKOU
HaIPaBJICHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh IKOJIOTUUECKON KYJIbTYpPhl, IOHUMAHUE BIUSHUS COIIMATBHO -
AKOHOMUYECKHUX MPOIIECCOB Ha COCTOSTHUE TTPUPOTHOMN U COIUATBHOM Cpe/ibl, OCO3HAHKE
I00aJBbHOTO  XapakTepa JKOJIOTUYECKUX TMpoOJieM, OpUEHTalMs Ha MPUMEHEHHE
MaTeMaTHUYEeCKUX 3HAHUM JUIsI pelieHus 3aJad B O0JacTH OKPYXaIoIIew Cpeisbl,
IUIAHUPOBAHUE TIOCTYMKOB M OLIGHKHM MUX BO3MOXHBIX MOCJICACTBUM ISl OKpYIKaOIIeH
cpebl; 8) HEHHOCTH HAYYHOIr0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKHW U OOIIECTBEHHOM MPAKTHUKH, TOHUMAHUE MaTeMaTHYECKON HAayKH Kak
chepbl UeToOBEUECKON JeATeIbHOCTH, ATANOB €€ Pa3BUTHs M 3HAUYUMOCTHU JUISl Pa3BUTHSI
[IMBWJIN3AIIUN, OBJIQJICHUE SI3BIKOM MaTeMaTHKH U MaTeMaTHYECKOW KyJIbTypod Kak
CpPEJACTBOM  TIO3HAHHMS  MHpA, TOTOBHOCTh  OCYIIECTBISITh  IMPOCKTHYIO U
UCCJIEIOBATEIBCKYIO ACATEILHOCTh HHIUBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

B pesynbraTe 0CBOCHUS MPOrpaMMbI [0 MATEMATHKE Ha YPOBHE OCHOBHOI'O
oO1mero oopazoBanus y oOydaromierocst 0yayT copMupoBaHbl METAIIPEAMETHBIC
pe3yIbTaThl, XapaKTEPU3YIOMIUECS OBIIAJACHIEM YHHUBEPCATHbHBIMU MTO3HABATECIIEHBIMU
JCHCTBUSMH, YHHBEPCATHHBIMHU KOMMYHUKATHBHBIMU  JIEHCTBHUSMHU u

YHUBEPCAJIbHBIMU PETYJIITUBHBIMU JICUCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHBIE YUeOHbIE IeiicTBUS Ba3zosbie
JOoruvyeckKue JeMcTBMA:

BBISIBIIATh U XapaKTEPHU30BATh CYIIECTBEHHBIE MPU3HAKU MAaTEMATHUYECKUX
00BEKTOB, MOHATHM, OTHOIICHUM MEXIY IMOHATHUAMH, (POPMYIUpPOBATH OINPEACICHUS
TOHATHH, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KiIacCU(pUKAIIMH, OCHOBAHUS IS
0000IIeHUST W CPaBHEHHUS, KPUTEPUU MPOBOJMMOTO aHAIM3a; BOCIPUHUMATD,
dbopMynupoBaTh U MPEOOPA3OBBIBATH CYKIACHHUS: YTBEPAUTEIHHBIC

Hn  OTPpHUOATCIIBHEIC, CAMHUYHBIC, 4YaCTHBIC H O6I_HI/IC, YCJIOBHBIC, BBIABIIATDH
MATEMATHYCCKUC 3aKOHOMCPHOCTH, B3aUMOCBA3HU U IIPOTUBOPCUUSA B (I)aKTaX, JaHHBIX,
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HaOJMIOJICHUSIX W YTBEPXKICHUSAX, MpeajaraTb KpUTEPUHU JUTSL  BBISIBIICHUS
3aKOHOMEPHOCTEH M TMPOTUBOPEUMI; JIe7aTh BBIBOABI C HCIIOJIH30BAHHEM 3aKOHOB
JIOTUKH, ETYKTUBHBIX U UHAYKTUBHBIX

YMO3aKJIIOYEHUH, YMO3AKIIOYEHUH M0 aHAJIOTUK;

MPOBOJUTh CAMOCTOSITEIBHO JIOKA3aTeIbCTBA MATEMAaTUYECKUX YTBEP)KICHUM
(mpsiMble M OT MPOTHUBHOIO), BBICTPAWBATh APIyMEHTALMIO, MPUBOJIUTH HMPUMEPHl U
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYK/IECHHSI U BBIBOJIbI; BRIOUPATH CIIOCO0
pemieHuss y4yeOHOM 3a7aud (CpaBHUBATh HECKOJIBKO BapUAaHTOB pEUICHUs, BbIOMpAThH
HauboJee MOAXOASIINNA C yYETOM CaMOCTOSTENLHO BbIICNICHHBIX KpuTepreB). ba3oBble
HCCIe10BaTeIbCKIe 1eHCTBHA

UCIIOJIb30BaTh BONPOCHI KaK MCCIENOBATEIbCKUH HMHCTPYMEHT TO3HAHUA,
(dbopMynHpoBaTh BOIMPOCH], (PUKCUPYIOIIKE MPOTHUBOpPEUHE, MpOOJIeMy, YCTaHABIMBAThH
MUCKOMOE U IaHHOE, OPMHUPOBATH TUIIOTE3Y, ApPTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHE;
IPOBOAUTH CAMOCTOSITEIBHO CINTAHUPOBAHHBIN KCIIEPUMEHT, UCCIEAOBAHNE
[0 YCTAHOBJICHUIO OCOOEHHOCTEW MaTeMaTH4YEeCKOro OOBEKTa, SIBICHMS, Mpolecca,
BBISIBIICHUIO ~ 3aBUCUMOCTEH  MEXIy  OOBEKTaMH,  SIBICHUSMH, IPOLECCAMU;
CaMOCTOSITETILHO (POPMYIUPOBATH 0O0OIIEHNS U BBIBOBI 110 PE3yJbTaTaM IPOBEJECHHOIO
HaOJIIOZICHNsI, UCCIIEJOBaHUS, OLEHUBATh JOCTOBEPHOCTh IOJIYUYEHHBIX PE3YJbTATOB,
BBIBOJIOB U 0OO0OIIEHUI; MPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE IPOLIECCA, a TAKKe
BBIJIBUTATh

IPEANOJIOKEHUS O €T0 PAa3BUTHH B HOBBIX yclioBUsIX. PaboTa
¢ uH(opmanmen:

BBISIBIIATH JI€(UIIUTH HH(DOPMAITNK, JTaHHBIX, HEOOXOIUMBIX JJISI OTBETa Ha BOIIPOC

W Ui pelieHus 3a7a4d; BeIOMpaTh MHGOPMAIMIO M3 MCTOYHUKOB PA3IUYHBIX THIIOB,

aHAM3UPOBATh, CHCTEMATU3MPOBATH W WHTEPIPETUPOBATH HHPOPMALUIO PA3TUIHBIX

BUJIOB U (POpPM MpEACTABICHHS; CTPYKTYPUPOBAaTh MHPOPMAIIHIO, MIPEACTABIATH €€ B

pa3TUYHBIX opMax,

WUTIOCTPUPOBaTh  TpadUyuecKkd;  OLEHHUBATh  HAJNEKHOCTh  HHPOPMALMH  TI0
CaMOCTOSATEIHHO C(HOPMYIHPOBAHHBIM

KpUtepusam, chopMyJIUPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHI/IKaTHBHble YHHUBeEpPCaAJIbHbIE y'-leﬁHbIe AeCTBUSA
Oo0menue:

BOCIIPUHUMATH U ()OPMYJIUPOBATH CY>KJCHUS B COOTBETCTBUU C YCIIOBUSIMU
U LIEeJAMU OOILIEHUS, ICHO, TOYHO, TPAMOTHO BbIpakaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUS MO XOJy PEIICHUS 3aJ1a4yd, KOMMEHTUPOBATh
MOJIyYEHHBIA pe3yibTaT; B XOAe OOCYXIEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY
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o0cyxJ1aeMOH TeMbl, MPOOJIEMbI, pelIaeMO 3a/1auM, BHICKAa3bIBaTh UJECH, HAallEJICHHbIE Ha
[IOUCK PEIICHUs, CONOCTABIATh CBOU CYXKIECHUSA C CYXKACHUAMU APYTUX YYaCTHHUKOB
auanora, OOHapyXXuBaTh pa3iMYUMEe W CXOJCTBO MO3UILMNA, B KOPPEKTHOU (opme
(opMynupOBaTH pa3HOIJIACUS, CBOU BO3PAKEHHUS;

IIPEACTABIATh pPE3yJIbTAaThl PELICHUs 3aJayd, DSKCIEPUMEHTA, MWCCIIEAOBaHMUS,
MPOEKTa, CaMOCTOSITEIbHO BbIOMpPAaTh (opMaT BBICTYIUIEHUS C YYeTOM 3ajad
IIPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUHU.

Pery/iiTUBHbIC YHUBEPCAJIbHBIC y4eOHbIE 1eiiCTBUS

Camoopranusanus:
COCTaBJISTH IJIaH, aJITOPUTM PEIIEeHU 3a/1au, BHIOUpaTh CIIOCO0 peIIeHUs ¢ Y4ETOM

UMEIOIIUXCST PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U
KOPPEKTHPOBATh BAPUAHTHI pElIeHUI ¢ ydyeToM HOBOM mH(popmaryi. CaMOKOHTPOJIb,
IMOLHMOHATBHBIA HHTE/LICKT:

BJIAJIETh HAaBBIKAMU IMO3HABATEJIBHOU pedIeKCUM KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUM ¥ MBICIUTEIBHBIX TIPOILIECCOB, HX PE3yJIbTaTOB, BIAJAECTh CIOCOOAMH
CaMOITPOBEPKH, CAMOKOHTPOJIA TIpoliecca U pe3yJbTara PEIICHHS MaTeMaTHYeCKOU
3a/1a4M; TPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH TPHU PEIICHUU 3aJ1ayH,
BHOCHUTb KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JTaHHBIX,
HaWJIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH; OIEHUBATh COOTBETCTBHE PE3yJIbTaTa
IEIU M YCIOBUSIM, OOBSICHATH MIPUIMHBI JOCTKCHHS WIM HEAOCTH)KCHHUS PE3YJIbTaTOB
NEeATeNIbHOCTH, HaXOAUTh OIIMOKY, JaBaTh OICHKY MPHOOPETCHHOMY  OIIBITY.
CoBMecTHas 1eSITeJIbHOCTb: TIOHUMATh U MCIIOJIB30BaTh IPEUMYIIIECTBA KOMaHIHON U
WHIUBUIYaTbHON pabOThI P PEIICHUH yUYeOHBIX 3a/1a4, MPUHUMATH 11€7Tb COBMECTHOU
JESTENHHOCTH, TUIAHUPOBATh OPTaHHU3AIMI0 COBMECTHON pabOThHI, paclpeaesisiTh BHJIbI
paboT, ToroBapuBaThCs, 00CYXKJIATh MPOIECC U Pe3yabTaT paboThl, 0000IIATh MHCHUS
HECKOJIBKHX JIOJICH; y4aCTBOBAaTh B TPYMIIOBBIX (hopMax paboThl (0OCyxkaeHHs, 0OMEH
MHEHUW, «MO3TOBBIC€ IITYPMbI» M HWHBIE), BBINOJHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATh CBOW JICUCTBUS C APYTUMHU WICHAMH KOMaH/bI, OIICHUBATh KaueCTBO
CBOETO BKJaJa B OOIMIMI MPOIYKT MO KPUTEPUAM, CHOPMYTUPOBAHHBIM yUACTHUKAMU
B3aUMOJICCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS MPOTpaMMbl IO MaTeMaTHKEe Ha 0a30BOM
YpPOBHE Ha YPOBHE CPEIHETO 00IIEro 00pa3oBaHus MPEICTaBICHBI 110 T0/1aM OOy4YeHHS B
paMKax OTACIbHBIX Y4eOHBIX KYpCOB B COOTBETCTBYIOIIMX pa3zieiax MPOrpaMMbl IO
MaTeMaTHKe.
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OEAEPAJIBHASA PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA
N HAYAJA MATEMATHUYECKOI'O AHAJIU3A»

HOACHUTEJIBHASA 3AIINCKA

Y4eOHbIl Kype «AnreOpa U Hadajga MaTEMaTHYCCKOTO aHAJIN3a» SBISCTCS OJTHHM
u3 HanboJiee 3HAYUMBIX B MPOTpaMMe CPEIHETO 00IIero o0pa3oBaHUs, TTOCKOJBKY, C
OJTHOM CTOpPOHBI, OH O0OECIIEUMBACT WHCTPYMEHTAIBHYIO 0a3y /IS HW3YyYCeHHs BCEX
€CTCCTBEHHO-HAYYHBIX KYPCOB, a C JPyrod CTOPOHBI, (OPMHPYET JOTHYECKOE U
aOCTpaKTHOE MBINUICHHE OOYYaroIIMXCsl Ha YpOBHE, HEOOXOIUMOM JUISI OCBOCHHS
y4eOHBIX KypcOB MH(POPMATHKH, OOIIECTBO3HAHUS, HCTOPHH, CIIOBECHOCTH. B pamkax
yuyeOHOro Kypca «AnreOpa W Hadaja MaTeMaTHYECKOTO aHajau3a» oOydJaroIuecs
OBJIJICBAIOT YHUBEPCAIBHBIM SI36IKOM COBPEMEHHOMN HayKH, KOTOpast pOPMYITHPYET CBOU
JOCTHKEHUSI B MaTeMaTHUECKON (hopme.

Y4eOHBIN Kypc anreOpbl 1 Havajl MaTeMaTHYECKOT0 aHaJIM3a 3aKJIabIBacT OCHOBY
JUISL  YCTIEHTHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMHH, OWOJIOTHH, TOHHUMAaHUS
OCHOBHBIX  TEHJEHIMH DKOHOMHUKM U  OOIIECTBEHHOW  JKU3HM,  MO3BOJSET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(GPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIOIB30BaTh WX B TOBCEAHEBHOM >KU3HU. B TOXe BpeMs OBIaJieHUE
a0CTPaKTHBIMU U JIOTHYECKH CTPOTMMHU MaTeMaTUYECKUMH KOHCTPYKIMSIMU Pa3BHBACT
YMEHHE HAaXOJAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTHHHOCTH YTBEPXKICHUS,
UCIIOJIB30BaTh O0OOIIEHHE M KOHKPETHU3AIMIO, aO0CTparMpoBaHHE | aHAJIOTHIO,
dbopMUpyeT KpeaTUBHOE U KPUTHYECKOE MBIIIUIEHHE. B X0/1e n3y4eHus aireOpbl 1 Haval
MaTEeMaTHYEeCKOTO aHajii3a Ha YPOBHE CpeaHEero ooOIiero obpa3oBaHUs 00ydaroOIIHecs
MOJIYYarOT HOBBIM OIBIT PEHICHUS MPUKIATHBIX 3a/1ad, CAMOCTOATEILHOTO MOCTPOCHHUS
MaTeMaTUYeCKUX MOJENIeH peaNbHBIX CHUTyallMid W HWHTEPIPETAIUU TOJTYYSCHHBIX
pEIICHHM, 3HAKOMSTCS C MPUMEPaMH MAaTeMAaTHUYECKUX 3aKOHOMEPHOCTEHW B MPHUPOJE,
HayKe U B HCKYCCTBE, C BBIAAIONTUMUCS MAaTEMAaTUIECKUMU OTKPBHITUSAMH U UX aBTOPaAMU.

Y4eOHpIli Kypc aiureOpbl W HadaJl MaTeMaTHYeCKoro aHamm3a oOiagaeT
3HAYUTEIBHBIM BOCIUTATEIBHBIM TMOTEHIIMATIOM, KOTOPBIM peaan3yeTcss Kak dYepe3
y4eOHBII MaTepHual, ClIoCOOCTBYIOMIHKA (HOPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHHUSI, TaK
u 4epe3 cnenuPuky ydeOHOM JeATeNbHOCTH, TPeOyIoIeld CcaMOCTOSATEIbHOCTH,
aKKypaTHOCTH, TPOJOHKUTEIIBHONW KOHIICHTPAIlMM BHUMAaHUS W OTBETCTBEHHOCTH 3a
MOJYYEHHBIN PE3yJIbTaT.

B ocHoBe Merommku oOydeHwms anreOpe W HadajaM MaTeMaTHYECKOTO aHan3a
TISKUT JIEATCTLHOCTHBIA TPUHITUI 00 yICHHS.

B ctpykType nporpammel no anredpe U HayajaaM aHaju3a BBIIEISIOTCS CIEIYIOLne
coAepKaTeIbHO-MEeTOANYECKUE JMHUU: «Yucma u  BbUUCICHUA», «DyHKOIHUM U
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rpadukny, «YpaBHEHUST W HepaBeHCTBa», «Hauana mareMaTHUecKOTO aHaJIU3ay,
«MHoxecTBa ¥ JIOTMKa». Bce OCHOBHBIE COJIEPKATEIbHO-METOJUYECKUE JIMHUU
M3y4yaloTCsi Ha MPOTSHKEHUH [JIBYX JIeT OOy4YeHHs Ha YpOBHE CpEeIHEro oOIIero
o0pa3oBaHus, €CTECTBEHHO JOMOJHSAS IPYr Apyra U MOCTENEHHO HACHIIASICh HOBBIMU
TeMaMHu W pasjaeiiamu. [[aHHbIA y4yeOHBINH KypcC SIBISIETCS UHTETPATUBHBIM, MOCKOJBKY
oObeuHsET B cebe coAep:KaHWe HECKOJbKMX MaTeMaTHYECKUX AMCLMIUIUH: anrelpa,
TPUTOHOMETPHS, MATEMATUYECKUI aHaAIN3, TEOpHUsl MHOXKECTB U apyrue. [lo mepe Toro
Kak oOydarolluecs: OBJIAJIEBAIOT Bce 0osiee MIMPOKUM MAaTEMAaTUYECKUM anmapaTroM, Yy
HUX TIOCJIEAOBATEIbHO (OPMUPYETCS UM COBEPIICHCTBYETCS yMEHUE CTPOUTH
MAaTeMaTHYECKYI0 MOJENIbh pPeajbHOM CUTyalluu, MPUMEHATh 3HAHUSA, T[OJYy4YCHHBIC B
yueOHOM Kypce «AnareOpa M Hayajla MaTeMaTUYeCKOro aHaiu3a», Mg peuieHus
CaMOCTOATEILHO  CHOPMYJTMPOBAHHOW  MaTEeMaTHYeCKOM  3amauu, a  3aTeM
UHTEPIPETUPOBATH MTOJTYUYECHHBIN PE3yIbTaT.

CopepxarenbHo-MeTOAMYECKass JIMHUA «Yucia ¢ BBIYMCICHUS» 3aBepIIacT
(dbopMupoBaHUE HABBIKOB UCIIOJIL30BAHUS JIEUCTBUTEIBHBIX YHCEN, KOTOPOE OBLJIO HAYaTO
Ha YpOBHE OCHOBHOTO 0011ero oopa3zoBanus. Ha ypoBHe cpennero ooiiero oopa3oBaHus
oco0oe BHUMaHHE ynemnsiercs (HOPMHUPOBAHUIO MPOYHBIX BBIYMCIUTEIBHBIX HAaBBIKOB,
BKJTIOUAIOIIUX B C€0S UCTIOIB30BAHUE PA3TMYHBIX (POPM 3aITUCH IEHCTBUTEIBLHOTO YHCIIA,
YMEHUE PAlMOHAJIBHO BBINIOJHATH JOEWUCTBUS C HUMH, NI€NIaTh MPUKHUIKY, OLIEHUBATH
pesynbrar. OOydaromigecss TMOJY4YalOT HaBBIKM MPUOIMKEHHBIX  BBIYHCIICHHMH,
BBITIOJIHCHUSI  JCHCTBUM C YHCIIaMM, 3allMCAaHHBIMH B CTaHJIapTHOH  ¢opwme,
UCIIOJIb30BAHUS MAaTEMaTHYECKUX KOHCTAHT, OLIEHUBAHMS YHCIIOBBIX BBIPAXKEHUH.

ConepxarenpHasi JUHUS «YpaBHEHUS © HEPABEHCTBA» pealu3yercs Ha
IPOTSHKEHUH BCEro 00yUYeHHsI Ha YPOBHE CPEIHETO 00Iero oopa3oBaHus, MOCKOIbKY B
KaXXIOM pas3fesie MporpaMMbl MPEAYCMOTPEHO pEIIEHHE COOTBETCTBYIOMIMX 3ajad.
OOyuaromuecs: OBIaICBAIOT PA3TMYHBIMU METOJAMH PEIICHUS IENbIX, PAllMOHAIBHBIX,
UPpPALMOHANBHBIX, T[MOKA3aTENbHBIX, JIOTAPUPMUUYECKUX ¢ TPUTOHOMETPUUYECKUX
ypaBHEHHWI, HEPaBEHCTB M HX cuUCTEeM. l[lomydeHHbIE YMEHHS HCIOJB3YIOTCS TIpU
ucciaenoBaHuu (QyHKIUNA C TIOMOIIBIO MPOW3BOJHOM, PEIICHUU MPUKIAIHBIX 33134 U
3a/lady Ha HAXOXJACHUE HAWOONBIINX ¥ HAMMEHBIINX 3HaueHWid ¢GyHKiuu. [lanHas
colepyKaTeNbHas JTUHUS BKIIOYaeT B ceOs Takke (HOpMHUPOBAHUE YMEHHUH BBITOTHITH
pacueTsl o opmynam, mpeoOpa3oBaHUs IENbIX, PAIMOHAIBHBIX, HPPANMOHATIBHBIX H
TPUTOHOMETPUYECKUX BBIPAKCHUM, a TaK)Ke BBIPAKCHUM, COACpP)KAIIUX CTEMEHU W
norapudMel. brarogapss u3ydeHHIO anreOpanyecKoro Marepuania  IPOUCXOJHT
JaNbHEWIIIee Pa3BUTHE aITOPUTMHUYECKOTO M aOCTPAKTHOTO MBINIJICHUST 00YyJarOIIHXCS,
(GOpMHUPYIOTCS HAaBBIKH JICTYKTUBHBIX PACCYXACHUH, pabOTBl € CHMBOJBHBIMU
dbopMamu, TIPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC DPABEHCTB M
HepaBeHCTB. AnreOpa mnpennaraetT 3(Q(EKTUBHbIE HWHCTPYMEHTBI [Jisi PEUICHUS
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IMPAaKTUYCCKUX MW CCTCCTBCHHO-HAYYHBIX 3ajia4, HarjsiaHo ACMOHCTPHUPYCT CBOU
BO3MOKHOCTH KaK S3bIKa HAYKH.

ConepxartenbHo-MeTOAMYeCKass  JuHUA  «DyHKUMM W Tpaduku»  TECHO
NeperuieTaeTcs ¢ APYrUMHU JIMHUAMH y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a1a€T  TOCJIENOBATENIBHOCTh  M3Y4YEHUs ~ Marepuana. M3ydeHue  CTENeHHOW,
MOKAa3aTeNbHOM, JOrapu(pMUUYECKON U TPUTOHOMETPUUYECKUX (PYHKIUU, UX CBOWCTB H
rpaduKOB, UCTIOJIBL30BaHUE (DYHKITUN 1JIs1 pEIICHUS 3a/1a4 U3 IPYTUX YUYEOHBIX MPEIMETOB
U pEAIBHOW KU3HHU TECHO CBSI3aHO KaK ¢ MaTEMAaTUYECKUM aHAJIM30M, TaK U C pELIEHUEM
ypaBHeHHMI 1 HepaBeHCTB. [Ipu 3ToM Oosibllioe BHUMaHUE yAenseTcs (GOpMHUPOBAHUIO
YMEHHUS BbIpaXaTh (QopMynamMu 3aBUCHUMOCTH MEXKAY pa3IUYHbIMU BEJIWYWHAMU,
UCCJIeI0BATh MOyYeHHbIe PYHKIUHU, CTPOUTH UX rpaduku. MaTtepuan conepkareabHON
JIMHUM HAIIEJICH Ha Pa3BUTHE YMEHUIN U HABBIKOB, TO3BOJISIIOIIMX BHIPAXKATh 3aBUCUMOCTH
MEX/1y BEJIMYMHAMU B PA3IMYHON PopMe: aHATUTUYECKOU, rpad)uecKOl U CIOBECHOM.
Ero nzyuyenue cnocoOCTBYET pa3BUTHUIO AITOPUTMHUYECKOTO MBILUICHHS, CHOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3AIIUU, UCTIOIb30BAHUIO aHAJIOTHH.

ConepxarenbHass suHUS «Hadama MareMaTM4ecKOro aHajau3a» IO3BOJISET
CYLIECTBEHHO pACIIUPUTH KPYI KAaK MAaTeMaTHUYEeCKHMX, TaK M IPUKIATHBIX 3aj1ad,
JOCTYITHBIX OOYYalolUMCS, Y KOTOPBIX TMOSBISIETCS BO3MOXKHOCTh HCCIEIOBaTh U
CTpouTh Tpaduku (QyHKIUH, oNpeAensaTh UX HauOOJbIINE U HAUMEHbIIHE 3HAUYCHHUS,
BBIUUCTSATh IJIOMAAU (GUryp u oOBEMBI Tell, HaXOAUTh CKOPOCTHU M YCKOpPEHUs
npoueccoB. Coaep:kaTenbHas JHUHHUS OTKPHIBAET HOBBIE BO3MOXHOCTU IOCTPOCHUS
MaTeMaTUYECKUX MOJEIEH PEAIbHBIX CUTYAllMi, HAXOKICHUS HAWITY4YlIero peleHusl B
OPUKIAJHBIX, B TOM YHCJIE COLUUAJIbHO-?PKOHOMHUYECKHUX, 3a/Jadyax. 3HAKOMCTBO C
OCHOBaMHM MAaTE€MAaTUYECKOTO0 aHaliM3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO,
(GOpManbHO-IOTUYECKOT0 ¥ KPEaTHBHOTO MBINUICHUSA, (DOPMUPOBAHUIO YMEHUH
pacrno3HaBaTh NPOSIBIICHUS 3aKOHOB MAaTEMATHKU B HAayKe, TEXHUKE MU HCKYCCTBE.
OOyuaromuecss y3HalOT O BBIJAIONIMXCS PE3YNIbTaTaX, MOJYYCHHBIX B XOJI€ Pa3BUTHUSA
MAaTEMAaTHKU KaK HayKH, U UX aBTOpax.

ConepxartenbHo-MeTOAMYECKass JHHUS «MHOXECTBa M JIOTHKa» B OCHOBHOM
MTOCBSILICHA 3JIEMEHTAM TEOPUHU MHOXKECTB. T€OPETUKO-MHOKECTBEHHBIE MIPEACTABICHUS
MPOHU3BIBAIOT BECh KypC IIKOJbHOM MaTeMaTHMKW W MpeJjaratoT Haubolee
YHUBEPCAJIbHBIA A3BIK, OOBEIUHSIONUNA BCE pa3/iesibl MAaTEMATUKU U €€ MPUII0KEHUH,
OHM CBSI3BIBAIOT PAa3HbIE MATEMATUYECKUE TUCHUILUIMHBI B €AUHOE 1enoe. [1oaToMy BaxKHO
JaTh BO3MOXHOCTh OOy4YaromIeMyCsi MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHOM MAaTEMATUKH U UCIIOJIb30BATh €r0 JJIsl BBIPAKEHUSI CBOMX MBICIEH.

B yueOHOM Kypce «AnreOpa v Hayajga MaTeMaTUYECKOrO aHaM3ay» MPUCYTCTBYIOT
TaK)X€ OCHOBBI MaTEMaTUUYECKOTO MOJCIMPOBAHUS, KOTOPbIE MPU3BaHbl C(HOPMUPOBATH
HaBBIKH TMOCTPOEHUS MOJEJEH PEAIbHBIX CUTyalWid, UCCICIOBAHUSA 3TUX MOJEIEH C
MOMOIIBIO ammapaTta ajreOpbl M MaTeMaTHYeCKOro aHajiu3a W HMHTepIpeTanuu
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MOJIYYEHHBIX pe3ylbTaToB. Takue 3alaHusi BIUIETEHb B KaXKIbIH M3 pa3zeiioB
MpOrpaMMbl, TTOCKOJIBKY BECh MaTepuall yueOHOro Kypca IIHPOKO UCIOIb3YyeTCs IS
pelieHns TPUKIAIHbIX 3adad. llpu permeHun peanbHBIX MPAKTUYECKUX 3aaad
oOyyJaroluecs: pa3BUBAIOT HAOIIO/IATEILHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, HCMOJb30BaTh AaHAJIOTHUIO, 0000IaTh W KOHKPETU3UPOBATH
npobsemy. JlesTeapHOCTh 10 (DOPMUPOBAHUIO HABLIKOB PEIICHUS] MPUKIAIHBIX 3a7ad
OpraHU3yeTCsl B MPOIIECCE M3YUEHHS BCEX TeM yueOHOro kypca «Amnrebpa u Hayana
MaTEeMaTHYECKOTO aHaI3a.

OO611ee yuciIo 4acoB, peKOMEHJOBAHHBIX JIJI U3YUYCHHST YU4eOHOTo Kypca «Anredpa
¥ Hayaja MaTeMaTH4decKkoro aHammza», — 170 gacoB: B 10 kmacce — 68 gacoB (2 yaca B
Henento), B 11 kmacce —102 gaca (3 yaca B HEAEIO).

COIAEPKXAHUE OBYUEHUASA

10 KJIACC Yuciaa 1 BbIYHCJIEHHUA

Panmonanpabie  uncia. OOBIKHOBEHHBIE U JIECSITHUYHBIC JPOOH, TPOIEHTHI,
OECKOHEUHBIE TIEPUOANYECKHUE APOOU. Apu(dMETHIECKHUE ONEpalli C palliOHATIbLHBIMU
qucIaMu, peoOpa3oBaHus YMCIOBBIX BhIpakeHHU. [IpuMenenune apoOe u MpoIeHTOB
JUTSL peIIeHUs TIPUKIIAIHBIX 3a7a4 U3 Pa3IMUHbIX OTpacieil 3HaHUN U peabHOM KU3HU.

JlefictBuTenbHblE  yucaa.  PanuoHanbHble W HppalMOHAIBHBIE  YHUCJHA.
Apudpmernyeckue omepanuu ¢ JACHCTBUTENbHBIMH  yuciaamu. [IpubnrxkeHHbIe
BBIYHCIICHUS, TIPABUJIa OKPYTJICHHS], IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BhIYNCICHUM.

Crenens ¢ 1ieapiM nokaszateneM. CtanmapTHas ¢hopma 3amucu AeHCTBUTEITBHOTO
gyucna. Mcnonp3oBanue noaxoasmiet GopMbl 3aMUCH IHCTBUTEIBHBIX YUCET IS
pEIIEHUS TTPAKTUYECKUX 3a71a4 U IPEJICTABICHUS TaHHBIX.

ApudmeTnyeckuii KOpeHb HaTYpalIbHOU cTeneHu. J[efcTBus ¢ apudMeTHUYEeCKUMHU
KOPHSIMH HAaTypaJIbHOM CTEIEHMU.

CuHyc, KOCMHYC M TAaHT€HC YHUCJIOBOTO apryMeHTra. ApPKCHUHYC, apKKOCHHYC,
apKTaHI€HC YHCIOBOTO apryMeHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa 1 TOKIECTBEHHBIE PEOOpa3OBaHUSI.
[IpeoGpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHoBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

YpaBHeHHe, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelleHue HepaBeHCTBa. Merton
VHTEPBAJIOB.

Pemienuie 1nenbix U ApOOHO-PAIIMOHAIBHBIX YPABHEHHUI 1 HEPABEHCTB.
Pemenne nppanioHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHU .
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IIprMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO0 MaTEMaTUYECKUX 3a/1a4 U 3a/1a4
U3 pa3IMYHbIX 00JacTel HAYKH U peaibHOM )KU3HU.

DYyHKIUHN U TPaPUKHU
OyHkus, cnocodsl 3ananus ¢yHkuuu. ['padux QyHknuu. BzanmHo oOpaTHbIe

(GyHKIMH.
O6nacTp onpenieIeHUs] U MHOKECTBO 3HaueHud Gpynkuuu. Hynu QyHknuu.

HpOMe)KYTKI/I 3HAKOMOCTOSHCTBA. YeTHBIC U HEUCTHBIC (I)YHKLII/II/I

CrenenHas (pyHKIMS C HATypalbHbIM M LIENbIM MokazateneMm. Ee cBoiicTBa u
rpaduk. CoiicTBa U rpa@uK KOPHS N-Oi CTENEHHU.

Tpuronomerpuueckas OKpyKHOCTb, ONPEICICHIUE TPUTOHOMETPUUECKUX PYHKIUN
YHCJIOBOTO apryMEHTAa.

Havaga maremMaTH4eCcKOro aHaJnu3a
HOCHC}IOB&TGHBHOCTH, CIIOCOOBI 3alaHuA HOCHC}IOB&TGHBHOCTeﬁ. MOHOTOHHBIEC
ITOCJICIOBATCIIBHOCTH.

Apudmernyeckas U reoMeTpuyecKkas nporpeccuu. beckoneuHo yobIBaromias
reoMmeTpudeckas rnporpeccusi. Cymma 6eCKOHEUHO yObIBAIOIIEH reOMETPUIECKOM
nporpeccun. Popmysa CI0KHBIX MPOLEHTOB. Vcroap30BaHNe MPOrpPeECCUU AJIs
pelIeHns peajibHbIX 3a]1a4 IPUKIAJHOTO XapakTepa.

MHokecTBA M JIOTHKA
MHO0KeCTBO, Olepald HaJ MHOXKECTBaAMH. JnarpaMmmbl
Oitnepa—Benna. [I[pumeHeHre TEOPETUKO-MHOKECTBEHHOIO —ammapara s
OMHUCaHUSl PEaJIbHBIX IIPOIECCOB U SBJICHUMN, PU PEIICHUHU 3a/1a4 U3 JPYTUX
y4eOHBIX TTpeaMeToB. OrmpeaereHue, Teopema, CIeICTBUE, J0KAa3aTeIbCTBO.

11 KJIACC Yucja 1 BbIYUCJICHUA
Harypanbnsbie u nienbie uyncina. [I[pu3Haku 1eIMMOCTH LEJIbIX YUCe.

CrermieHb ¢ paloHanbHBIM TIoKa3ateneM. CBoiicTBa crenenu. Jlorapudm
ynucna. JleciTuunbie U HATypalibHbIE JTOTapu(MBbI.

YpaBHeHUS U HEPABEHCTBA

[TpeoGpazoBanre BEIPAKECHHIA, COACPIKAITUX JTOTAPUPMBI.
[IpeoOpa3oBanre BBIpOKEHUN, COAEPKAIMMX CTEIEHH C  PaIMOHATBHBIM
MTOKAa3aTeIIeM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.
[Toka3zaTenbHbIC YPAaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA.
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Cucrtembl JMHEMHBIX YypaBHEHMU. PemeHne NpuKIaaHbIX 3a4ad € IMOMOIIBIO
CUCTEMBI JIMHEUHBIX YPAaBHCHUM.

CucTemMBbl M1 COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUI U HEPABEHCTB.
IIprMeHeHne ypaBHEHNM, CHCTEM U HEPABEHCTB K PELICHUIO MaTEMaTUYECKUX 3a1a4
M 3aJ1a4 U3 pa3jIuvHbIX 00J1acTell HAYKU U PealbHON KU3HU.

DYyHKIUHN U TPAaPUKHU

Oyuknus. [lepuonuueckue ¢yHkuuu. [IpomMexyTKM MOHOTOHHOCTH (YHKIHUU.
MakcuMyMbl 1 MUHUMYMBbI QyHKIIMU. Hanbosbiee u HaMeHblIee 3HauyeHue GyHKIUU
Ha IPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U IpadUKH.
[loka3arenbHas u norapupmMuyeckast PyHKIUU, UX CBOMCTBA U TpaduKu.
Hcnonb3oBanue rpa@ukoB PyHKIUHN 1)1 pellieHrs YpaBHEHUN U IMHEHHBIX CUCTEM.

Ucnonw3oBanue rtpadukoB (QyHKIUNA IS HWCCIENOBAaHUS IPOIIECCOB u
3aBUCUMOCTEH, KOTOpPhIE BO3HMKAIOT MPH pEHIeHUH 3a7ad W3 APYTUX YIeOHBIX
NPEIMETOB U PEaTbHOM )KU3HMU.

Havana MaTeMaTH4eCKOro aHajamu3a
HenpepoiBubie hyHKIIMKA. MeToI MHTEPBAIOB JIJIsl PEIICHHs HEPABEHCTB.
[IpousBonnas ¢pyuknuu. ['eomeTpuueckuii U GU3NUESCKUNA CMBICI TPOU3BOTHOM.

[IpousBoaHbIe 37eMEHTApHBIX (QYHKIUN. DOpMyIIbl HAXOXKACHUS MPOU3BOIHOM
CYMMBI, TPOU3BEJCHUS U YACTHOTO (DYHKIIHIA.

[IpumeHeHne TPOM3BOTHON K HCCIIECIOBaHUIO (DYHKIMA HAa MOHOTOHHOCTH U
sKCcTpeMyMbl. HaxoskaeHue HamOONBIIEro W HAaWMEHBIIEro 3Ha4YeHUs (QYHKIUU Ha
OTpE3Ke.

[IpuMeHeHue Nporu3BOAHON JJIs1 HAXOXKAECHUS HAMIIYUILIETO PEIICHUS] B IPUKIIATHBIX
3a/1avax, JUIsl ONPEAeIICHUs] CKOPOCTH MPOIlecca, 3aJJaHHOTO (OPMYIION WK rpaduKoM.

[lepBooOpa3znas. Tabnuiia mepBOOOpa3HBIX.

WuTerpan, ero reomeTpudeckuii 1 Gu3nvdeckuid CMbICI. Beraucienune naterpana mo
dbopmyne Hprorona—JlenOuura.

HNPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenust B 10 kj1acce oOy4aromuiicsi moyquT ClIeAYIONIUE MPEAMETHbIE
pe3ysbTaThl: Uncaa U BBIYMCICHUSA:

OIICPHUPOBATH INOHATHUAMU: PAaIMOHAJIbHOC U HGIZCTBHTCHBHOG [ 15() (0N OOBIKHOBECHHAS

U JecsaTUYHasi JApoOb, TMPOIEHTHI; BBIMNOJHATH apU(DMETHUYECKHE ONEepaluu C
palMOHATBHBIMU U JEUCTBUTEIbHBIMU
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YUCJIaMH, BBIITIOJHATH HpI/I6J'II/DKCHHBIC BBIYMCJICHUS, MCIIOJIB3Yys IpaBUJia OKPYIJICHUS,
ACJIaTh

MIPUKHUJIKY U OLEHKY pPE3yjbTaTa BBIYMCICHUMN; ONEPUPOBATH MOHATHUSAMHU: CTEIEHb C
LebIM TOKa3aTelleM, CTaHaapTHas ¢GopMa 3amucu JEUCTBUTEIBHOTO 4YHCIa, KOPEHb
HaTypajJbHOM CTENEeHH, MCIOJIb30BaTh MOAXOIALIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX
yucen ISl PELICHUs NPaKTUYECKUX 3aJad WU NPEJICTABICHUS NAaHHBIX; OINEPUPOBATH
MOHATUSAMU: CHUHYC, KOCHHYC M TaHI€HC NPOWU3BOJIBHOTO YIJA, MCIIOIB30BATh 3alUCh
POU3BOJIBHOIO yria yepe3 00paTHbIE TPUTOHOMETPUYECKUE (PYHKITHH.

YpaBHeHUsI M1 HEPABEHCTBA:

ONEepUPOBaTh TOHATHSAMHU: TOXKJIECTBO, YpPaBHCHHE, HEPABEHCTBO, IIEIOE,
palroHaNbHOE, HWPPAlMOHATBFHOE YypaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHUECKOE
yYpaBHECHHE; BBIMOJIHATH IPEOOPA30BaHUs TPUTOHOMETPUUCCKIX BRIPAKCHHUIA U PEIIATh
TPUTOHOMETPUYCCKHUE YPABHCHHUS; BBIIOITHATH PEOOPa30BaHUS IICIIBIX, PAIIMOHATBHBIX
U UPPAMOHATLHBIX BBIPAYKEHUH M PEIIaTh OCHOBHBIC THUIIBI IIEJBIX, PAllMOHAIBHBIX W
UppaIlMOHAIBHBIX YPABHCHHUH M HEPABCHCTB; MIPUMEHATh YPaBHCHUS U HEPABEHCTBA JIJIS
pElIeHHs] MaTeMaTUYeCKUX 3a/1a4
U 3aJlay U3 pa3IuvHbIX 00JacTeil HAYKH M pealbHOM KU3HU; MOJEIUPOBATH PealIbHbIE

CUTYaIlUU Ha s3bIKE aJIreOpbl, COCTABISATH BHIPAKEHNUS,
ypaBHEHHMsI, HEPABEHCTBA 110 YCIOBUIO 3aJlayH, UCCIEAOBATh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHKUEM ammapara aareophl.

DYyHKUNH U TPAPUKH:

OTICPHPOBATH MOHATUSAMHM: QYHKITUS, CITIOCOOBI 3aaHus PYHKITUN, 00J1aCTh
OTpeIeNICHUs] 1 MHOXKECTBO 3HaYeHUN (QyHKIHH, TpaduK (HYHKIIUH, B3aUMHO OOpaTHBIC
(GYHKIIMY; OTIEpUPOBATH OHATUSAMU: YETHOCTh U HEYETHOCTDh (PYHKITNH, HYJIH QYHKIIUH,
MPOMEKYTKA  3HAKOTOCTOSHCTBA,  HCIONB30BaTh  IpauKu

GyHKIUH A1 perieHns] ypaBHEHUH;

CTPOUTH ¥ YATATh TPaPUKU JTUHEHHON PYHKIIUHU, KBaIpAaTUIHON ()YHKIINH,
CTeNeHHOW (DYHKIIMHM C ILENbIM IOKa3aTeJIeM; HCIOJIb30BaTh rpaduku (PyHKIHMA 115

MCCJICIOBAHUS TPOIIECCOB U 3aBUCUMOCTEN
MpU PEIIEHUHW 3a/1ad U3 JPYruX Y4eOHBIX MPEIMETOB W PEANbHOW XKU3HU, BBIPAKATH
dbopMyamMu 3aBUCUMOCTH MEXTY BETUIMHAMHU.

Hauana MmareMaTH4ecKoOro aHajamsa:

ONEpUPOBATh  TOHATHSMH:  TOCIEAOBATEIBLHOCTh,  apudMETHUYECKas U
reoMeTpuyecKas

MPOTrPEeCcCUr; OIMEPUPOBATH MOHATUSIMU: OECKOHEYHO YObIBaloIasi reoMeTpudecKas
porpeccus,

cymMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUUECKON IPOrpecCuu; 3a1aBaTh
MOCJIE0BATEILHOCTH PA3IUYHBIMU CIIOCOOaMU;
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UCIIOJIb30BaTh CBOWCTBA MOCIEA0BATEIBHOCTEN U IPOrPECCUM IS PELLICHUS

pPCaIbHBIX 3aJla4 NPUKIAAHOTO XapaKTepa. MHo:kecTBa
H JIOTHUKA:

ONEPUPOBATh  MOHATHSMHU: MHOXECTBO, OINEpalMd  HAJ  MHOXKECTBaMU;
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JAJisl ONMCaHUs PEaIbHbIX
MpOLIECCOB U SIBICHUHM, MpU pELIEHUU 3aJady M3 JAPYruxX YYEOHBIX MPEIMETOB;
OIIEpUPOBATH MOHATUAMMU: ONIPEACIICHUE, TEOPEMA, CIEIACTBUE, JOKA3ATEIbCTBO.

K koniry oOyuenus B 11 kjiacce 00yyaromuics MoxyyuT cleayrolie npeaMeTHbIe
pe3yapTaThl: Yneaa v BBIYMCTICHUSA:

OIICPUPOBATH MOHATHUAMU:. HATYPAJIBLHOC, LICJI0C YHUCIIO, UCIIOJIB30BATh ITPU3HAKHU
ACIINMMOCTHU ILCJBIX YHUCCII, PA3JIOKCHUC YHCJIda HA IPOCTBIC MHOKHUTCIIN OJISA pCIICHUA

3a/1a4; OIICPpUPOBATH ITOHATUCM: CTCIICHDb C PAlIMOHAJIbHBIM ITOKAa3aTCJICM;

OIICPUPOBATDH IMOHATUAMMU JIOFapI/I(l)M quciia, ACCATUYHBIC 1 HATYPAJIbHBIC

norapudMbl. Y paBHEHUS U
HepaBeHCTBA:

NPUMEHSTH CBOMCTBA CTENIEHH JJIsl TPeoOpa30BaHusl BEIPAKEHHM, ONIEPUPOBATDH
NOHATHSMH: IIOKA3aTEJIbHOE YPABHEHUE W HEPABEHCTBO, PEIIATh OCHOBHBIE TUIIBI
MOKa3aTeIbHbIX YPAaBHEHUW W HEPABEHCTB; BBIMOJHATH MPEOoOpa30BaHUS BBIPAKEHUH,
coJiep Kaiux JorapudMbl, ONEPUPOBATH MOHATUSIMH: JOorapuMUUECKoe ypaBHEHUE U
HEPABEHCTBO, peIaTh OCHOBHBIE THITHI JIOTapU(MUUECKUX YPAaBHEHUI 1 HEPABEHCTB;

HaXOJUTh PELICHUS IPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB; ONIEPUPOBATH
MOHATUSIMU: CUCTEMA JINHENHBIX YPABHCHUN U €€ PELICHHUE,

HCIOJIB30BATh CUCTEMY JIMHEMHBIX YPABHEHUW Uil PELICHHS NPAKTUYECKUX 3a7ady;
HAaXOJUTh PELICHUS MPOCTEUIINX CUCTEM U COBOKYITHOCTEN PAallMOHAIBHBIX

YpaBHEHUIl W HEPABEHCTB; MOJEIMPOBATh PEATbHBIC CHUTyallMd Ha SI3bIKE anreOphl,
COCTaBJISITh BBIPAYKEHUSI, YPABHEHUSI, HEPABEHCTBA M CUCTEMbI IO YCIIOBHUIO 3aJayH,
HCCIIEIOBATh MOCTPOCHHBIE MOJIENU C UCIIOJIB30BAHUEM alapara anreopsl. ®yHKUMH U
rpaguku:

OTIepUPOBATH MOHATHSIMU: TIEpUOUYECKast (PYHKIIHS, MPOMEKYTKH MOHOTOHHOCTH
GyHKIMM, TOYKH OHKCTpemMyma (QYHKUHMH, HAuOOJbIIee M HAUMEHbIIEEe 3HAUYCHUS
GyHKIMM Ha TPOMEXKYTKE, MCIOJIB30BaTh UX JJISl UCCIENOBAaHUS (PYHKIIHMH, 3aJJaHHOU
rpauKoM; ONEPUPOBATh MOHATUSMHU: TpadUKU MOKA3aTEIbHOU, JIorapuMUUECKON U
TPUTOHOMETpUUECKUX (GYHKIMHN, H300pakaTb MX Ha KOOPAMHATHOM IJIOCKOCTH U
MCIIOIb30BaTh JJISl PEIICHHs] YPABHEHUN U HEPABEHCTB; U300pakaTh HA KOOPJUHATHOM
IJIOCKOCTHU TpaUKU JIMHEHHBIX YpaBHEHUHN
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M HUCHOJB30BaTh MX JJIA PELICHUS CHUCTEMbl JMHEHHBIX YpPaBHEHUMW; HCIOJIb30BATh
rpaduku GyHKIMANA 151 UCCIIEIOBAHUS MTPOLIECCOB U 3aBUCUMOCTEM

U3 IPYruX y4eOHbIX TUCUHUILIUH.
HavaJyia MaTeMaTH4€CKOr0 aHAJIHM3A:

ONEpUPOBATh MOHATUSAMH: HeNpepbiBHASA (yHKUMS, Npou3BoAHAs (YHKLUH,
HCIIOJIb30BaTh T€OMETPUUECKUN U (PU3UUECKUI CMBICI TPOU3BOIHOM ISl peLIEHUs
3az1ady;

HaXOAUTh MPOU3BOJIHBIE JIEMEHTAPHBIX (QYHKIIMM, BHIYUCISTH IPOU3BOIHBIE

CYMMBbI, TMPOU3BCACHUA, YACTHOTO (I)YHKHHﬁ, HUCIIOJIB30BATh TIPOU3BOJHYIO  JJIA
HNCCIICAOBaHUA q)yHKI_II/II/I Ha MOHOTOHHOCTbD

N OKCTPCMYMBbI, HIPUMCHATH PE3YJIbTATBI HCCICAOBAHHA K ITOCTPOCHUIO I‘pa(I)I/IKOB;
HNCIIOJIb30BATH MMPOU3BOAHYTO AJIA HAXOXKACHUA HAWITYUIICTIO pCIHICHUSA

B TIPHKIAOHBIX, B TOM 4YHCJIC COUHHUAJIBHO-OKOHOMHUUYCCKHX, 3adaJadax; OIICPHUPOBATH
ITOHATHUAMMU: HepBoo6pa3Ha51 " UHTCTPAJl, IOHUMATh FGOMeTpI/I‘ICCKI/Iﬁ

U (PU3NYECKUI CMBICI MHTErpaja; HaXOJAUTh MepBOOOpa3HbIe dJIEMEHTAPHBIX (PYHKIUH,
BBIUUCTISITh MHTETPall

no ¢opmyne Heiorona—JleiiOHuna; pemarb MNpUKIAAHBIE 3a/adyd, B TOM YHCIE
COLIMAIEHO-YKOHOMHYECKOTO

141 (1)H3H‘I€CKOFO XapakTepa, CpeACTBAMA MATCMATHYCCKOT'O aHAJIN3aA.
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10 KJACC
HaunmenoBanue paznena  KoaumuecTBO OcHoBHOe conepranne OCHOBHBIE BUJIbI I€SITETbHOCTH
(TembI) Kypca 4acoB oOy4Jaromuxcs
MHOK€eCTBa pallMOHAJIbHBIX U 14 Hcnoab3oBarh

NEHCTBUTENBHBIX YHUCET.
PanivonanbHble ypaBHEHUS U
HEpaBEHCTBA

MHoOxecTBO, onepaluu HaJl
MHOXecTBaMHU. J(narpaMmbl
Oiinepa—BenHa.

PanmonanesHbIe ynca.
OOBIKHOBEHHBIE U IECATUYHBIE TPOOH,
IPOLIEHTHI, 0ECKOHEUHBIE
NepPUOUYECKUE APOOH.
ApudmMeTndeckue ornepanuu ¢
palMOHAJIbHBIMU YUCIAMU,
npeoOpa3oBaHUs YUCITOBBIX
BeIpakeHUi. [Ipumenenue apodeii u
MPOLICHTOB JJISl PEIICHUS TPUKIATHBIX
3a71a4 U3 pa3JIMYHbIX OTPACIEH 3HAHUM
Y PEaJbHOU JKU3HU.

JlelcTBUTENIbHBIE YHCIIA.
PanyonanbHbie ¥ MppalliOHANIbHbBIE
gucia. ApupMeTHIECKre ONepaiuu ¢
NEUCTBUTEIILHBIMU YUCIIAMHU.
[TpubnuxKeHHbIE BEIYUCICHUS,

TEOPETUKOMHOXECTBEHHBIN
anmapar Jyisl OIIMCAaHUS X0J1a
pEIICHHS] MaTeMaTHIECKUX
3aJ1a4, a TAK)Ke PeabHBIX
MIPOLIECCOB U SIBJICHUH, TIpH
pCIICHHUH 3a7a4 U3 JIPYTUX
y4eOHBIX MTPEAMETOB.
OnepupoBaTh NOHATHUSIMH:
palMoHaIbHOE YHCIIO, JICHCTBUTEIIEHOE
YHCII0, OOBIKHOBEHHAsI IPOOD,
JECATHYHAS APOOb, TPOIICHTHI.
BeInoaHATH apudMeTHICCKHE
OTIepaINH C PAITMOHATBHBIMHU U
JIEMCTBUTEIILHBIMU YHCIIAMH;
MPUOJIMKCHHBIC BRIYUCIICHHUS,
WCITOJIBb3Ys MPAaBUIIa OKPYTJICHUS.
JeJaTh NPUKUAKY H OLIEHKY
pe3yiabTaTa BEIYHUCICHHM.
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IIpaBUJIa OKPYIJIEHUS, IPUKUIKA U
OLICHKA PE3YJIbTAaTa BEIYUCIICHUM.

OnepupoBaTh NOHATHSIMM:
TOXJIECTBO, YPaBHEHUE, HEPABEHCTRO;
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ToknecTBa U TOKICCTBEHHEIC
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, pelieHue
HEpaBeHCTBA. MeTO1 HHTEPBAJIOB.
Pemienue nennix u
JTpOOHOpAIMOHATBHBIX YPAaBHEHUHN 1
HEpPABEHCTB

LIEJIOE U pallMOHAIBHOE ypaBHEHUE,
HEPaBEHCTBO.

BeinoHATH Npeodpa3oBaHus LETIX

" palOHAIBHBIX BBIPAKEHU.
Pemiatb OCHOBHBIE THIIBI LEJNBIX
UPPALMOHAIIBHBIX ~ yYpaBHEHUW U

HEPABEHCTB.

HpI/IMeHﬂTb pPaduOHAJIBHBIC
YPaBHCHUA U HCPABCHCTBA MJIA
peUICHUA MATCMATUYCCKUX 3a1a4 U
3a1a4 U3 Pa3JIMYHbIX obacTen HaYKHN
u pCaHBHOﬁ KU3HHU

24



denepanpHas padoyas nporpamma | Maremaruka. 10—11 kmaccsl (6a30BBIN YPOBEHD)

OyHkiuu 1 rpapuku. CTeneHpb
C LICJIBIM TOKa3aTesIeM

OyHKIIMA, CIOCOOBI 3aAaHus (DYHKIUU.
B3zaumuo obpatabie pyHkiuu. I'padux
byHKIUY.

OO6nacTh onpenesieHs] U MHOKECTBO
3HaueHud Gpynkuuu. Hynu ynkuun.
[IpoMexyTKH 3HAKOIIOCTOSIHCTBA.

UeTHbie ¥ HEYETHBIC PYHKIIHH.

CrerieHb ¢ IeJIBIM MOKa3aTeJIeM.
CranmaptHas ¢Qopma 3amnucu
JICUCTBUTEJILHOI'O YHCJIA.
Hcnonp3oBanue noaxoasIei
(bOpMBI 3aITUCH TEUCTBUTEIBHBIX
YuCcell Ui PelICHUs MPaKTUYECKUX
3a71a4 ¥ MPEJICTaBICHUS JaHHbIX.

OnepupoBaTh NOHSATUSIMU:
GbyHKIMS, CIOCOOBI 3a4aHuUs
(GbyHKUMHU, B3aUMHO 00paTHbIE
GbyHKIMHU, 00JaCTh ONPEACICHUS
Y MHOKECTBO 3HaYEHUMN
¢bynkuuu, rpadpux GyHKINY;
YETHOCTh U HEYETHOCTh (DYHKIIHUH,
HYIU QYHKIMH, TPOMEXYTKH
3HAKOMOCTOSHCTBA.

BeimoiHATh mnpeodpasoBaHus
CTETEHEH C LIEJIBIM II0Ka3aTeJIeM.
Hcnonb3oBaTh CTaHJAPTHYIO
(dopMy 3anucu AeHCTBUTEIBHOTIO
qHCIIa.

CrenenHas QyHKIIUS ¢ HATypaJbHBIM
U [eJbIM noka3areiieM. Ee cBoiicTBa u

rpaduk

DopMyJIHMPOBATH

U WUIIOCTPUPOBATHL  rpadudecKu
CBOMCTBa CTEMEHHOU byHKIIUN.
BripaxaTts ¢popmyiamu 3aBUCUMOCTH
Mexay BeanuuHamu. Hcmoab3oBaTh
Hu(ppoBbLIe PecypChl s TOCTPOSHUS
rpadukoB GYHKIIMM U U3YYEHUS WX
CBOWCTB
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ApudmeTrndyeckuii KOpeHb N—
O CTEICHU.
WppaunoHanbHble ypaBHEHHUS

1 HEPABEHCTBA

18

Apudpmernyeckuii KOpeHb

HATypAJIBHOU CTENEHU. JIeUCTBUSA C
apu(pMETUIECKUMU KOPHIMU N—OH
CTEIICHU.

Pemienne mppanlMOHAIBHBIX YpaBHEHHUM
Y HEPABEHCTB.

CaoiicTBa 1 rpaguk KOpHs N-oi
CTEIIEHU

DopMyJIHPOBATH, 3alIUCHIBATH
B CUMBOJIMYECKOH popme u
WLIIOCTPUPOBATHL IPUMEPaMu
CBOMCTBA KOPHS N-OU CTEIECHU.
BeinmoaHsaTh npeoOpazoBaHus
HMPPALMOHAJIBHBIX BBIPAXKECHUU.
PemraTtb OCHOBHBIE THIIBI
HMPPaLMOHAJIBHBIX YPABHEHUH U
HEPABEHCTB.
IIpumeHATH IS peuieHust
Pa3IM4YHBbIX 32124 UPPALUOHAIbHBIE
YpPaBHEHUS U HEPABEHCTBA.

CTpouTh, YMTATH rpaQuK KOpHS N-OU

CTEIEHHU.
HUcnoab3oBaTh HU(PpPOBBIE pecypchl
JUISL TIOCTpOCHMS TpauKoB PyHKITHIMA
Y U3y4YE€HUS UX CBOMCTB
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DopmyIibl TPUTOHOMETPUHU.
TpuronometTpuyeckue

YpaBHEHUS

22

CuHyc, KOCUHYC U TAHT€HC YHCIIOBOTO
apryMmeHTa. ApKCHHYC, apKKOCUHYC U
apKTaHT'€HC YUCIOBOTO apryMEHTa.
Tpuronomerpudeckasi OKpyKHOCTb,
oTpeieNieHue TPUTOHOMETPHUECKHUX
(YHKIHIA YUCIIOBOTO apryMEHTAa.
OCHOBHBIE TPUTOHOMETPUYECKHE
dbopmynel. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKESHUH.
Perenne TpUroHOMETPUYECKUX
YpaBHECHUH

OnepupoBath NOHATUSMM: CUHYC,

KOCHMHYC W TAHI'CHC IPOMU3BOJILHOTO

yria.
HUcnonb3oBars 3an1uch
MIPOM3BOJIBHOTO yTiia yepe3 00paTHbIe
TPUTOHOMETPUUYECKHE (PYHKIUU.
BeinoHATH Npeodpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKEHUMH.
Pemiatb OCHOBHBIE THUIIBI
TPUTOHOMETPUUYECKUX YPABHEHUN
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[lociaenoBaTeNbHOCTH U
[POTrpeCCUn

ITocnegoBaTeIbHOCTH, CITOCOOBI
3a1aHuUs MOCIEA0BATENBHOCTEN.
MOHOTOHHBIE MOCIEI0BATEIBHOCTH.
Apudmerrnyeckas U reoMeTpuyYecKast
nporpeccun. beckoHeuHo
yObIBaIoIasi reOMETPUYECKast
nporpeccus. CymMma 0€CKOHEYHO
yObIBaIOIIel F€OMETPUYECKOM
nporpeccun. GopMyna CI0XKHbBIX
npoueHToB. Mcnonb3zoBanue
IIPOTPECCUU [JISl PELIEHUS PEATIbHBIX
3a/1a4 IIPUKIIAJHOIO Xapakrepa

OnepupoBatb NOHATUSIMH:
HOCJIEI0BATENBHOCTD,

apudmMeTHdecKas ¥ reoOMeTprIecKas
nporpeccun; 0ECKOHEYHO yObIBarouas
reoMeTpuiecKasl mporpeccus, CyMma
OeckoHEeUHO yObIBarOIICH
reOMETPUYECKON MPOTpeccuu.
3agaBaTh NOCIIEIOBATEILHOCTU
Pa3IUYHBIMU CIIOCOOAMU.
IIpuMeHATH GopMYyJ1y CIA0KHBIX
NPOLEHTOB [JIsl pPelleHus 3a]a4
U3 peAbHON MPAKTUKU

(c MCIIONIB30BAHUEM KaJIbKYJIATOPA).

HUcnoas3oBarh
MOCJIEAOBATEIBHOCTEN U TIPOTPECCUI

CBOMCTBA

JJIA PCUICHUA PCaJIbHBIX 3aJad

MPUKIATHOTO XapaKTepa

[ToBTOpEeHUE, 00001ICHNE,
cUcTeMaTHh3alusa 3HaHUH

OcHOBHBIE TTOHATHUS Kypca anreOpsl u
Hayajl MaTEMaTHYECKOr0 aHaJn3a

10 xnacca, 00001IeHNE H
cucTeMaTHh3alus 3HaHUI

IIpyMeHATH OCHOBHBIE MTOHATHUS
Kypca anreOpbl 1 Hadam
MaTeMaTH4YEeCKOTO aHalu3a AJIs
penieHus 3a1a4 U3 peajibHOM KU3HU U
JPYTUX IIKOJIBHBIX JUCUUTLINH
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OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68
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11 KJJACC
HanmenoBanue pasaena  KoauyecTBo OCHOBHOE COAEPXKAHHE OCHOBHBIE BUJIbI I€SITETbHOCTH
(Temnl) Kypca 4acoB oOy4Jaromuxcs
CreneHb ¢ palliOHATbHBIM 12 CreneHb ¢ palOHATIBHBIM DopMyJIHPOBATH, 3alIMCHIBATH

ITIOKa3aTCJICM.

[lokazaTenpHas byHK1IUS.
[loka3zarenbHble ypaBHEHUS

N HCPABCHCTBA

noka3zateneM. CBONCTBa CTETICHHU.
[IpeobpazoBaHue BhIpaKEHUI,
COJIEpIKaIINX paliOHATLHBIC
crenieHu. [loka3areapbHbIC ypaBHEHUS
Y HEPAaBCHCTRA.

[TokazaTenpHast PyHKINSA, €€ CBOWCTBA
U rpaduk

B CUMBOJIMYECKOH popme u
WLJIIOCTPUPOBATH IPUMEPaAMHU
CBOMCTBA CTEIICHHU.

IIpuMeHATH CBOMCTBA CTEIICHU
JU1s1 TpeoOpa3oBaHUs BBIPAKEHUH.
DopMyJIHMPOBATH

1 WJJIIOCTPUPOBATH Ipapuyecku
CBOWCTBA I0KA3aTEIbHOU
dbyakuu. Pemiath OCHOBHBIE
THUIIBI I0KA3aTEIbHBIX YPABHEHUN U
HEPABEHCTB.

HUcnoab3oBats nngposbie pecypesbl
JUTsl IOCTpoeHUsI TpaduKoB (PyHKITUI
Y U3y4YE€HUS UX CBOMCTB
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Jlorapugmuueckas (yHKLIHS.
Jlorapudgmuyeckue ypaBHEHHUS
1 HEpaBEHCTBA

12

Jlorapudm uucna.
JlecsiTHuHBIC U HATYpaJIbHBIC
Jorapu(pMBsl.

[IpeobpazoBaHue BhIpAKECHUH,
CoZIepIKaInX Jorapugpmsl.
Jlorapupmuyeckre ypaBHEHHUS
U HEPABEHCTBA.

®opMyIHPOBATH, 3aIIUCHIBATH
B CUMBOJIMYECKOH popme u
WLITIOCTPUPOBATH IPUMepPaMHu
cBOMcCTBa Jiorapudma.
BbInoHATH peoOpa3oBaHus
BBIPAKEHU M, COIepKAIINX
JoTapu(pMBbI.

Jlorapudgmuyeckas QyHkius, ee
CBOICTBa U Tpadux

dopMyaupoBaTh

1 MWJTIOCTPUPOBATH rpapuuecku
CBOMCTBA JIOTapu(PMUUECKOM
¢byakuuu. PemiaTh OCHOBHBIE THUITBI
Jorapu(pMUYECKUX YPAaBHEHU U
HEPaBEHCTB.

HUcnoab3oBaTh HU(PpPOBBIE pecypchl
JUISL TTIOCTPOCHMS TpauKoB PyHKITHIA
Y U3y4YE€HUS UX CBOMCTB.

3HAKOMHTBHCS ¢ UCTOPHUEN pa3BUTHS
MaTEeMaTUKU
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Tpuronomerpuyeckue
(GYHKIUU U UX TPAPUKH.
TpuronometTpuyeckue
HEpPaBEHCTBA

Tpuronomerpuueckue GyHKIMH, UX
CBOICTBA U TpaUKH.

[IpuMepbl TPUTOHOMETPUUECKUX
HEPaBEHCTB

OnepupoBathb NOHATHEM
nepuoauyeckas GpyHkuus. CTpouTsb,
AHAJIN3UPOBATH, CPABHMBAThH
rpayKu TPUTOHOMETPUUYECKUX
byskuuii. ®opMyITHPOBATH

U WTIOCTPUPOBATH rpaduyeckn
CBOMCTBA  TPUTOHOMETPUUYECKUX
byHKIUH.

Pemare npocrenmune
TPUTOHOMETPUUYECKHE

HEPaBEHCTBA.

HUcnoab3oBath rpadpuku TS

pelIeHus TPUTOHOMETPUUYECKUX
HEPaBEHCTB.

HUcnoab3oBats nngposbie pecypesbl
JUTsl IOCTpoeHUsI TpaduKoB (PyHKITUI
Y U3y4YE€HUS UX CBOMCTB
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[IpousBonHas. IIpumenenue
[IPOU3BOAHOMN

24

HenpepsiBHble pyHkunu. Meroa
VWHTEPBAJIOB ISl PEIICHUSI HEPABEHCTB.
[IpousBoaHast GpyHKIHUU.
I'eomerpuueckuit u pusnuecKuit
CMBICJI ITIPOU3BOTHOM.

[Ipou3BoIHBIE PIEMEHTAPHBIX
¢byukuuit. [TponsBoaHast CyMMBI,
IPOU3BECHHUS, YACTHOTO () YHKIIUA.
[IpruMmeHenune npou3BOIHON K
UCCTIEOBAaHUIO QYHKIIMN Ha
MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxoxneHnne HanOonbIero u
HalMEHbIIEro 3HaYeHUs! PYHKIUU

Ha OTpE3KE.

[IpumMeneHnne npou3BOAHON IS
HAaXO’KJICHMs HAaWIy4dllIero peleHus B
IPUKIIAIHBIX 3a0a4ax, s
OIPENEIICHNUs] CKOPOCTH IIpolecca,
3aJlaHHOTO (pOopMyIOH min rpadukom

OnepupoBarthb MOHATHUSAMU:
HerpepbiBHAs (QYHKIUS; TPOU3BOIHAS
byHKIUU.

HUcnonb3oBaTh TEOMETPUYECKUN U
(U3UYECKUI CMBICI IPOU3BOTHOM
Ut perueHus 3aaa4. Haxoaursb
MPOU3BOJAHBIE AJIEMEHTAPHBIX
GyHKIMH, BBIYHCIAATH
MPOU3BOAHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO () YHKITUH.
HUcnonb3oBaTh NPOU3BOAHYIO

JUTs icclieoBaHusl QyHKUIMK Ha
MOHOTOHHOCTB Y 3KCTPEMYMBI,
NPUMEHATH Pe3yJabTaThI
HCCJIeJOBAHUSA K IIOCTPOCHUIO
rpaduKoB.

IIpyuMeHATH NPOU3BOIHYIO JJIsS
HaXO0XJCHHS HAWJIYYIIEro peIIeHus B
MIPUKJIAJHBIX, B TOM YHUCIIE
COLMAIIBHO-3KOHOMHYECKHX, 3a/1a4ax.
3HAKOMHUTBHCS ¢ UCTOPHEH Pa3BUTUS
MaTeMaTHYECKOIr0 aHaau3a
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MHTerpan u ero npuMeHeHus

[lepBooOpa3znas. Tabnuua
nepBOOOPA3HBIX.

HNHuTterpan, reoMeTpuyecKui u
(u3MUECKHl CMBICT UHTETpaIa.
Brruncnenue naterpana no gpopmyse

Herorona—JleitOuunia

OnepupoBarthb MOHATUSIMM:
nepBooOpaszHas, unterpai. Haxoauthb
nepBooOpa3HbIe AJIIEMEHTAPHBIX
GyHKIUN; BBIYHCASITH HMHTETpPAl MO
dopmysie Hrrorona—JlehiOnuia.
3HAKOMHUTBCS C HCTOPHEN pa3BUTHUS
MaTEMaTUYECKOT0 aHaIH13a
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Cucrembl ypaBHEHHI 12 CucreMbl TMHEHHBIX YPAaBHEHUI. OnepupoBaTH MOHSTHSIMH: CHCTEMA
Pemmenye npuKiaHbix 3amat ¢ JIMHEHHBIX YPaBHEHUI U €€ PeLICHHE.
TOMOILBIO CHCTEMBI IMHCHHbIX Hcnonb3oBaTh cucTeMY JTUHEHHBIX
YpaBHCHUH. ypaBHEHUI JUTSI pelIeHus
CucreMbl U COBOKYITHOCTH 1I€JIbIX, MPAKTHYECKUX 337131

AlMOHAJIbHBIX, UPPAIIMOHATIbHBIX .
pan » ppatt ’ HaxoauTth pemeHus nmpocTenmmx
NOKAa3aTeJIbHBIX, JTOrapUPMUUECKUX .
B CUCTEM M COBOKYITHOCTEH
YpaBHEHHI 1 HEPABEHCTB. .
. palMOHANIbHBIX YPAaBHEHUHN U
Ucnonb3oBanue rpadukoB GyHKINHA
. HEPaBEHCTB.
JUTSL peLIeHUs] YPABHEHUM U CUCTEM.
TTpuMeHenHe ypaBHEHHii, CHCTEM 1 Hcnoab3oBaTh rpaduku QyHKIUNA 715
HEPABEHCTB K PEIICHUIO pCUICHAA ypaBHCHUH.
MaTeMaTUYeCKUX 3a/a4 U 3a/1ad U3 MopesanpoBaTh peajbHbIE CUTyalluu
pa3IMuHBIX o0nacTel HayKu U Ha S3bIKE  airedpbl, COCTaBIATH
peasibHOM KU3HU BbIpAXKEHUsI, YPaBHEHUS, HEPABEHCTBA
U CHCTEMbl [0 YCJOBHIO 3aJayy,
HCCJIe0BATH MOCTPOCHHbIE MOJIeJIN
C MCIOJIb30BaHNUEM ammapara aiareopsl
HaTypanbpHble U LienbIe yncia 6 HatypanpHple M Lenble 4yuciaa B

3aJlayax M3 peajJbHOM  KU3HU.
[Ipu3HaKu AETUMOCTH LETBIX YUCEIT

OnepupoBaTh NOHATHAMM:

HATypAIBHOE YHUCJIIO0, LIEJI0€ YUCIIO.
HNcnoab30BaTh NMPU3HAKYU JICTIMMOCTH
LIEJIBIX YHUCEN, PA3JI0KEHHUE YUCIIa Ha
MPOCTHIE MHOYKUTEIHU JIJIS1 PEIICHUS
3aja4
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[loBTOpEHUE, 00001IEHHE,

CUCTEMaTHU3aNUs 3HAHUU

18

OCHOBHBIE MTOHATHSA Kypca anreopsl U
HavaJ MaTeEMaTHYECKOr0 aHaJIn3a,
000011IeHHE U CUCTEMATH3AIHS
3HAaHUU

Pemiath npuk/iagHbie 3a1a4u U3
pa3IUYHbIX 001acTeil HAYKH U
PEAIBHOU JKU3HU C TTIOMOILBIO
OCHOBHBIX MOHATUN Kypca anreopbl
Y HayaJ MaTeMaTH4ECKOTO
aHanu3a. BelOMpaTh onTUMAaIbHbIE
CIIOCOOBI BHIYMCIICHUH.
HUcnonb3oBaTh 111 pelieHUs
3aJa4 ypaBHEHHUsI, HEPABEHCTBA U
CHUCTEMBI YPAaBHEHUM, CBOMCTBA

byHKIMi ¥ rpaduKoB

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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DOEJEPAJTBHASN PABOYAS ITIPOTPAMMA YUEBHOI'O KYPCA
«I'EOMETPUS»

HOACHUTEJIBHAS 3AIINCKA

BaxxHocTh yueOHOT0 Kypca reoMeTpuu Ha YpPOBHE CpeHEero 00IIero oopasoBaHus
o0yCJIOBJIEHA TIPAKTUYCCKOM 3HAYUMOCTBHIO METANpPEJAMETHBIX M MPEIMETHBIX
pEe3yNIbTaTOB  OOYYEHUS TEOMETPUU B  HANPABJICHHH JIMYHOCTHOTO  Pa3BHTHS
oOydarommxcs, (GopmMupoBanus (YHKIMOHATBLHOW MaTeMaTHYECKOH T'PaMOTHOCTH,
U3YYCHHS JIPYTUX YYEOHBIX MHCIMIUIMH. Pa3BuTHE y O0OYyYaronIuxcsi NMPaBUIbHBIX
NPEJICTaBJICHUH O CYIIHOCTH W TIPOUCXOXKJICHHUU TEOMETPHUYECCKUX aOCTpaKInid,
COOTHOIIICHUHM PEAJbHOTO W HJCAIBHOr0, XapaKTepe OTPaKCHHUS MAaTeMaTHYCCKOU
HAYKOW SIBJICHUH M TPOIECCOB PEaIbHOTO MHpA, MECTe TCOMETPUU B CHCTEME HayK H
pOJIM MaTeMAaTHYECKOT'O0 MOJICTUPOBAHKMS B HAYYHOM TIO3HAHUM W B IPAKTHUKE
croco0CcTBYeT (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS OOYYAIONIMXCS, a TaKKe
Ka4yeCTB MBIIIJICHUS, HEOOXOMMBIX JIJIS aJanTailii B COBPEMEHHOM OOIIIEeCTBE.

['eomeTpust sSBISIETCS OJHUM U3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHETO OOIIETO
oOpa3oBaHHs, TaK KakK oOOECneYrBaeT BO3MOXHOCTh H3Y4YCHHS KaK JUCIHMILIAH
€CTECTBEHHO-HAyYHOUN HANPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIIIICHUE, (QopMupyeMoe TIpU HU3YYEHUH  OOYyYaIOIIMMHUCS
NOHATUHHBIX OCHOB I'€OMETPHH M TIOCTPOSHUH IEMOYKH JIOTUICCKUX YTBEPKICHUA B
XOJIC PEIICHUS] TeOMETPUIECKHUX 3a7ad, YMEHHUE BBIIBHTATh M OMPOBEPraTh THUIOTE3bI
HETIOCPEICTBEHHO MCIONB3YIOTCS TIPH PEIICHUH 33729 €CTECTBEHHO-HAYIHOIO IIUKJIa, B
JaCTHOCTH U3 Kypca (PU3HKHU.

YMeHue oprueHTUPOBAThCA B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO BCEX
00JacTsaX NeATeNbHOCTH YenoBeka. OpHueHTalus 4eI0BEeKa BO BPEMEHHU U IPOCTPAHCTBE
— HEOOXOJMMOE YCJIOBHE €r0 COIMAILHOTO OBITHS, (JopMa OTPAKEHUS OKPYKAIOIIETO
MUpa, YCIIOBUE YCTICIIHOTO MO3HAHUS 1 aKTUBHOTO MPE0Opa30BaHus IEHCTBUTEILHOCTH.
OnepupoBaHre TPOCTPAHCTBEHHBIMU 00pa3zaMu 00BEIUHSAET pa3HbIe BUIbI YICOHON U
TPYJIOBOM JESTEIBbHOCTH, SBJISIETCS OJHMM M3 MPO(ECCHOHAIBHO Ba)KHBIX KAauyecCTB,
MO3TOMY aKTyalbHa 3aja4a (OPMUPOBAHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO
MBIIUIEHUSI KaK PA3HOBUIHOCTH OOPa3HOr0 MBIIIJIEHUS — CYHIECTBEHHOIO KOMITOHEHTa
B MMOJrOTOBKE K MPAKTUYECKOU JIESITEIIbHOCTH IO MHOTUM HAaIPaBICHUSIM.

enb ocBoeHust mporpammbl yueOHOro kypca «l'eomerpusi» Ha 0a30BOM ypOBHE
o0ydeHus — o011eo0pa3oBaTesibHOE U OOIIEKYJIbTYPHOE Pa3BUTHE O0YUAIOIIMXCS Yepe3
oOecriedeHUE BO3MOXXHOCTH TPUOOPETEHUS] U KCIOJIb30BAHUS CUCTEMATHYECKUX
F€OMETPUYECKUX 3HAHUW U JEUCTBUHM, crneru(UUHBIX TE€OMETPUM, BO3MOXKHOCTHU
YCHEUIHOTO MPOAOJKEHUSI O0pa3oBaHUs MO CHEIUATBLHOCTSM, HE CBA3AHHBIM  C
MPUKJIATHBIM KUCTIOJIb30BAaHUEM T'€OMETPUHU.
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[IpuoputeTHRIMU 3a/1auaMH OCBOCHHS yueOHOro Kypca «I'eomeTrpun» Ha 6a30BOM
ypoBHe B 10—11 kiaccax siBisitoTCs:

(opMHpOBaHUE NPE/ICTABICHUS O TEOMETPUU KaK 4aCTU MUPOBOU KYJIbTYpPbI

Y OCO3HAHME €€ B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM; (POPMHUPOBAHUE IPEACTABICHUS O
MHOTOI'paHHUKaX U TeJaxX BPalllEHUs KaK

0 BaXHEUIINX MaTEMaTHYECKUX MOJENAX, MO3BOISIOIIMX ONMUCHIBATh U N3Y4YaTh Pa3HbIE
ABJICHUS OKpY)Karoulero Mupa; (HopMHUpOBaHHWE YMEHHUsS paclo3HaBaTh Ha YEPTEkKaXx,
MOJENSIX U B pEAJIBHOM MHUPE

MHOTOTpaHHUKU M Teja BpallleHWs;  OBJAJEHHE METOJaMU pEIICHHS 3ajad Ha
MOCTPOEHUS Ha N300paKEHUIX

IPOCTPAHCTBEHHBIX (DUTYD;

(1)OpMI/IpOBaHI/IC YMCHUS OIICPpUPOBATE OCHOBHBIMH IMOHATUAMU O MHOT'OT'PDAHHUKAX
H TCJIaX BpalllICHUA U UX OCHOBHBIMU CBOﬁCTBaMH; OBJIAZACHUC AJITOPUTMAMH PCUHICHUSA
OCHOBHBIX THIIOB 3aJ14a4, q)OpMI/IpOBaHI/Ie
YMCHUA TIPOBOJAUTH HCECIIOKHBIC JOKA3aTCIBbHBIC PACCYXIACHHA B XOAC PCHICHUMA
CTCPCOMCTPUYCCKUX 3ala4 MW 3adda4 C TMOPAKTHUYCCKUM COACPKAHHUCM, PA3BUTHC
HWHTCJUICKTYAJIbHBIX 1 TBOPUCCKUX CIIOCOOHOCTEM 06yt1a}0m14x051,

NIO3HABATENIbHON aKTUBHOCTHU, MCCIIEIOBATENBCKUX YMEHUN, KPUTHYHOCTH MBIILICHHUS;
dbopmupoBanue (yHKIHMOHAIBHON TPAaMOTHOCTH, PEIEBAHTHOM TE€OMETpPUH: yMEHUE
pacno3HaBaTh MPOSBIECHUS T€OMETPUUECKUX MOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEH B
pEaNbHBIX JKU3HEHHBIX CHUTYallMAX M MPU H3YYCHUH JPYTruX Y4YEOHBIX MPEAMETOB,
NPOSIBIICHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTeH, (OpPMYIMpOBaTh HX Ha S3bIKE
F€OMETPUM U  CO3[1aBaTh TIE€OMETPUYECKUE MOJENH, MPUMEHATb OCBOEHHBIN
F€OMETPUYECKUN ammapar Mg pelleHHUs NPAKTUKO-OPUEHTHUPOBAHHBIX — 3ajady,
MHTEPIPETUPOBATH U OLICHUBATH MOJYUYECHHbBIEC PE3YJIbTaTHI.

OTnuuuTeIbHON 0COOCHHOCTHIO MMPOTPAMMBI 110 TEOMETPUH SIBIIIECTCS BKIIOYCHHE B
KypC CTEpEOMETPHUH B Hayaje ero U3y4eHus 3a/1a4, peliaéMbiX Ha YPOBHE HHTYUTUBHOTO
MO3HAHUSA, M ONpEIEJICHHBIM 00pa3oM oOpraHu3oBaHHas paboTa HaJa HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M TPOCTPAHCTBEHHOTO MBIIIUICHHSI, CTAMYIIAPYET
MPOTEKAHHE WHTYUTUBHBIX MPOLECCOB, MOTHUBUPYET K JalbHEHIIEMY HW3yYECHUIO
peaMeTa.

[IpenmouTeHune oTAaeTCS HATSTHO-KOHCTPYKTUBHOMY METONY OOyYEHHUS, TO €CTh
TEOPETUUECKUE 3HAHUSA UMEIOT B CBOEH OCHOBE YyBCTBEHHOCTh
MPEAMETHONPAKTUUECKOHN JeATeNbHOCTU. Pa3BuTHE MPOCTPAHCTBEHHBIX MPEICTABICHUN
y oOyyaromuxcss B Kypce CTepEeOMETpUU MPOBOJUTCSA 3a CUET pElIeHUs 3ajad Ha
CO3/IJaHU€ TTPOCTPAHCTBEHHBIX 00PA30B U 3aJ1a4 Ha ONEPUPOBAHKUE TPOCTPAHCTBEHHBIMHU
oOpazamu. Co3ganue oOpasa MPOBOAUTCS C OMOPOM Ha HATJSIHOCTh, & ONEPUPOBAHUE
o0pa3oM — B YCIIOBHSIX OTBJICUCHHS] OT HAIJISIAHOCTH, MBICIEHHOTO W3MEHEHHUS €ro
HCXOIAHOTO CONEPKAHUA.
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OCHOBHBIMH COJEPKATEIBbHBIMU JIMHUAMU yueOHOro Kypca «['eomerpus» B 10-11
KJlaccax SBILIIOTCA: «MHOrorpanHuku», «IIpsMbple W IJIIOCKOCTH B IPOCTPAHCTBE,
«Tena Bpamenus», «BexkTopbl M KOOpPAMHATBL B IIPOCTpaHCTBE». DOpMUpPOBAHUE
JIOTUYECKUX YMEHUMN PACIpENeseTcs HE TOJIBKO IO CONEPKATEIbHBIM JINHUAM, HO U 110
rojiaM oOy4eHHsI Ha YPOBHE CPEIHETO 00Iero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIONIEE MPEAMETHBIM  pe3yibTaTam
OCBOCHHS TMPOTPAMMBI TI0 TEOMETPUHU, pACTIPEICICHHBIM II0 ToiaM OOydYeHHS,
CTPYKTYPHPOBAHO TaKUM 00pa3oM, YTOOBI OBJIAJICHUE TCOMETPUICCKUMHU TIOHATUSIMH U1
HaBBIKAMU OCYIIECTBIISIOCH ITOCIIEIOBATEILHO M IOCTYIATENBHO, C COOJIOJICHHEM
NPHUHIIAIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHHS BKIIIOYAJIUCH B OOIIYIO CHCTEMY
TCOMETPUYCCKUX TIPEJICTABICHUN OOYYaOIIMXCS, PacCIIMpsisi U yrayomss ee, oOpa3ys
NIPOYHBIC MHOKCCTBEHHBIC CBS3H.

OOmiee 4YHCIO dYacoB, PEKOMCHIOBAaHHBIX JUIA H3y4YeHHUs ydeOHOTO Kypca
«I"'eomerpus» — 102 ygaca: B 10 kinacce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 34
gaca (1 gac B He/1eI10).

COJEPXAHUE OBYUYEHUA

10 KJTACC IIpsiMmble ¥ IUIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHUSI cTepeoMeTpuu. Touka, mpsiMasi, TIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00 aKCMOMATHYECKOM TOCTPOCHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX.

B3anMmHOEe pacnonokeHue TOpsMbIX B IPOCTPAHCTBE:  IEPECEKAIOIIHECs,
napajuielibHbIE U CKpelrBaromuecs npsimele. [lapannenbHOCTh NPSAMBIX U IIJIOCKOCTEN B
MIPOCTPAHCTBE: MapaJUICIIbHBIE PAMBIE B IPOCTPAHCTBE, MAPAILICIBHOCTD TPEX NPSAMBIX,
MapaJUIEIbHOCTh NPSIMOW U IUIOCKOCTU. YTJIbl C COHANPABICHHBIMU CTOPOHAMH, YIOJI
MEXAY NOpsIMBIMM B MpPOCTpaHCTBE. llapamnenbHOCTH IUIOCKOCTEN: IapaljieIbHbIC
IJIOCKOCTH, CBOMCTBAa IMAapaJUICNIbHBIX IIOCKOCTEW. lIpocreiimine mpocTpaHCTBEHHBIE
¢burypsl Ha TIOCKOCTU: TETPadAp, KyO, Mapauieienue/, MOCTPOSHNE CEYCHHM.

[leprieHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTH: MNEPNEHIUKYISPHBIE MPSAMBIE B
MPOCTPAHCTBE, MPSIMBIE MapaJUICIIbHbIE U MEPHEHANKYISIPHBIE K IIJIOCKOCTH, MPU3HAK
MEPIIEHANKYJIAPHOCTH MPAMON MU IUIOCKOCTH, TEOPEMA O NPSMOW NEPNEHIANKYISIPHOU
IJIOCKOCTHU. YTJbl B MIPOCTPAHCTBE: YrOJ MEXAY NPSIMOW M IUIOCKOCTBIO, JIBYTPAHHBIN
YIoJI, JINHEUHBIA Yroya ABYIpaHHOro yria. [lepneHaukynsp v HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 710 MIIOCKOCTH, MPOEKIHsS PUryphl Ha
IJIOCKOCTh. lIepneHAuKyIIpHOCTh IUIOCKOCTEN: MPU3HAK MEPIEHAUKYJISIPHOCTH ABYX
II0CKOCTeR. TeopeMa 0 Tpex NepIeHAUKYIspax.
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MHororpaHHuKH

[ToHsiTHE MHOTOTpPaHHWKA, OCHOBHBIC AJIEMEHTHI MHOTOTPAaHHWKA, BBIMYKIBIE U
HEBBIYKJIbIC MHOTOTPAaHHHMKH, pa3BEepTKa MHOrorpaHHuka. Ilpu3ma: n-yroyipHas
Mpu3Ma, TPaHU U OCHOBAHUS TIPU3MBI, TIPSMasi M HAKJIOHHAS IMPU3MbI, OOKOBAs U TIOJTHAS
MOBEPXHOCTh TpHU3MEIL. [lapamnenenunen, NpsMOYTrOJbHBIA IMapajuIeIenuIes] U ero
cBoiicTBa. [IupamMua: n-yroiapHasi mUpaMuIa, TPaHU U OCHOBAaHHE TTUPAMUJIbI, OOKOBas
W TIOJIHAS TIOBEPXHOCTh MHUPAMUIbI, MPABWIbHAS M YCEUCHHAs MUPaMHUaa. DJICMCHTHI
npu3Mbl W mHpaMuabl. [IpaBuiIbHBIE MHOTOTPAHHUKH: TIOHSATHE TPABHIBHOTO
MHOTOTpaHHWKA, TIpaBWJIbHAs TMpuU3Ma M TPaBWIbHAS MHUpaMuja, MpaBUIbHAS
TpeyroJjibHas MMpamMuaa U MPaBUILHBIA TeTpadap, Kyo. [IpeacTaBieHue 0 MpaBHIIBHBIX
MHOTOTPaHHUKAX: OKTadp, T0AeKadap U ukocadap. CeueHus MpU3Mbl U TTUPAMHU/IBI.

CuMMeTpuss B TIPOCTPAHCTBE: CHMMETPHS OTHOCHTEIBHO TOYKH, MPSIMOH,
IUIOCKOCTH. DJIEMEHThI CUMMETPHHM B TNHpaMujax, Mapauiejenuneaax, MpaBUIbHbIX
MHOTOTpaHHUKAX.

BbIyuciieHHe 3JIEMEHTOB MHOTOI'PDAaHHHMKOB: peOpa, auaroHanu, yriel. I[liomaas
OOKOBOI IMOBEPXHOCTH U TOJIHOW IMOBEPXHOCTH MPSMOU IMPU3MBI, IUIOIIAIb OCHOBAHUM,
TeopemMa 0 OOKOBOI MOBEPXHOCTH MPSMOH Mpu3MbI. [Inommans 60KOBOI TOBEPXHOCTH U
TIOBEPXHOCTH TPABUIBHONW MUPAMHUIBI, TEOpeMa O IUIONIAJH YCEUYCHHOW MUPAMUJIBL.
[Tonsitue 06 o6bemMe. OOBEM MTUPAMUJIBI, TIPU3MBI.

[TlomoOubie Tema B mpoctpaHcTBe. COOTHOIIGHUS MEXIY — IUIOIIASIMU
MOBEPXHOCTEH, 00beMaMu TTOT00HBIX TEll.

11 KJIACC Teaa
BpaleHust

[Hunuaapruyeckas MOBEPXHOCTh, 00pa3yromye MUINHAPUIECKON TTOBEPXHOCTH, OCh
UUAJTUHIPUYECKOW MOBEpXHOCTU. LlunuHap: ocHoBaHHUS M OOKOBas IMOBEPXHOCTD,
oOpasyrorias ¥ 0Ch, IJIOMIA b OOKOBOW M ITOJTHON TTOBEPXHOCTH.

Konnyeckas mOBEpXHOCTh, 0OO0pa3yroIIHe KOHUYECKOW TMOBEPXHOCTH, OCh M|
BEpILIMHA KOHUYECKOUN MmoBepXxHOCTU. KOHyC: OCHOBaHME M BeplIMHa, oOpasymoomas u
OCbh, TUIOIIAh OOKOBOM M IMOJHOW MOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3yroIue Hu
BBICOTA, OCHOBaHUS U OOKOBAsi MOBEPXHOCTh.

Cdepa u map: neHTp, paanyc, AMameTp, Monaas moBepxHoctu cheprl. Bzanmuoe
pacronoxkenue chepsl U MIOCKOCTH, KacaTelbHas MIOCKOCTh K cepe, minomiaab chephl.

N3o00paxeHue Ten BpallleHHs Ha TUIOCKOCTH. Pa3BepTka HMIMHAPA U KOHYCA.

KoMmOunanum Ten BpailleHHs] ¥ MHOTOTPAHHUKOB. MHOTOrpaHHUK, ONUCAaHHBIN
okoJ10 cepsl, chepa, BrCaHHAS] B MHOTOTPaHHUK, WIIA TEJIO BpaIllCHUSI.
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[lonsitue 06 o6beme. OcHOBHBIE CBOMCTBa 00BeMOB Tell. Teopema 00 oOBbeMme
IPSIMOYTOJIBHOTO Tapajuieienunena U cieAcTBus u3 Hee. O0beM HUIMHIpA, KOHYcCA.
O6beM mapa u miomaab cepsol.

[logoOubie Tena B mpocTpaHcTBe. COOTHOIIEHUS  MEXAY  IUIOHIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX TEll.

Ceuennst nunuHApa (MapauiebHO W MEPHEHIUKYISIPHO OCH), CEYCHHS KOHyca
(mapanenbHOe OCHOBAHHIO M MPOXO/IAIIEe Yepe3 BEPUINHY), CEUCHHS IIapa.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miiockoctd U B mpoctpaHcTBe. ClOXKEHHME U BBIYMTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PasnojkeHwe BeKTopa MO TpeM HEKOMILIaHAPHBIM
BekTopaM. IlpaBuno mapannenenunena. Pemenue 3agad, CBA3aHHBIX C IPUMEHEHUEM
npaBWI AEHCTBUM ¢ BekTopaMu. [IpsiMmoyrosyibHas cucteMa KOOpJWHAT B MPOCTPAHCTBE.
Koopnunatel Bexropa. [IpocTeiiive 3anaun B KOOpAWHATAX. YTOJI MEXKIY BEKTOPAMH.
CkansipHoe TIpOM3BEICHHE BEKTOPOB. BbluucieHHe yrioB MeEXIy MpsSMbBIMH U
iockocTsiMU. KoopiMHaTHO-BEKTOPHBIM METOJ] IPU PEIICHUH T€OMETPUUECKHUX 3a]1ay.

INPEAMETHBIE PE3YJIBTATbBI

K xoniry oOyuenus B 10 kiacce 00yJaroniuiicsi MoJIyduT CIAEAYIOIINUE MPEAMETHBIC
PE3YNIbTATHI:

OTIepUPOBATH MOHATUSIMU: TOUYKA, MPsIMas, MIIOCKOCTD;

PUMEHSTh aKCUOMBI CTEPEOMETPUU U CIECACTBHUS U3 HUX MPU PEIICHUU

TeOMETPUYECKUX  3a/Jad;  ONepUpOBaTh  MOHATHSAMHU:  MApaUICNbHOCTh |

NEPICHIUKYISPHOCTD MPSMbBIX
U IJIOCKOCTEH;

KiIaccu(UIMPOBaTh  B3aUMHOE  PACIONOXKEHHUE  TPSIMBIX M IUIOCKOCTEH
B IIPOCTPAHCTBE; ONEPUPOBATH NOHATUAMMU: IBYTPAHHBIN YTroJl, TpaHu IByTPAHHOTI'O yIia,

pebpo
JIBYTPAHHOTO yTJia, JUHEWHBIA YrOJl JBYIPAHHOrO yria, rpajycHas Mepa ABYTPAHHOIO

yTJia; ONEepUpPOBATH MOHITUSIMU: MHOTOI'PAHHUK, BBITYKJIBIA U HEBBIMYKIIbINA
MHOT'OTPaHHUK, 3JIEMEHThl MHOTOI'PAHHUKA, IPABUJIBHBIN MHOTOIPAHHUK; PACTIO3HABATh

OCHOBHBIE BH]IbI MHOTOIPAaHHUKOB (MUpamMu/a, Npu3ma,
MPSIMOYTOJIbHBIN Napaienenumne, Ky0); KiiaccupuuupoBaTh MHOTOTPAaHHUKHU, BEIOUpas
OCHOBaHUs s Kiaccu(pukauuu (BBIMYKJIbIE M HEBBIMYKIbIE MHOTOTPAaHHUKH,
MpaBUJIbHbIE MHOTOTPAHHUKHU, MPSIMbIE M HAKJIOHHBIE TPU3MbI, NapajuieNernuIe/ibl);
OMEepUPOBATH MOHSATUSIMU: CEKYIAsl IIOCKOCTb, CECUCHHUE MHOTOTPAHHUKOB; OOBSCHSTh
MPUHIHUIBl TOCTPOCHUSI CEUEHHM, HWCMOJb3ys METOJl CJENO0B; CTPOUTh CEUYCHUS
MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BBIMOJIHATH (BBIHOCHBIE)
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TJIOCKUE YePTEXHU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHU3Y;
peniaTh 3a7a9 Ha HaXOXKJIECHUE TEOMETPUICCKUX BEIMUUH IO 00pas3iam

WIM aJTOpuTMaM, TPUMEHSS W3BECTHBIC AHAIMTHUYECKHE METOABl TPU PEUIICHUU
CTaHJAPTHBIX MAaTEeMAaTHYCCKUX 3a7ad Ha BBIYMCICHHE PACCTOSHUNA MEXIY IBYMS
TOYKAMH, OT TOYKH JIO MPSMOM, OT TOYKH JO TUIOCKOCTH, MEKIY CKPEITUBAOIINMUCS
MPSMBIMH; PEIIaTh 33J1a4l Ha HAX0XKICHUE TeOMETPUUECKUX BEITUYHMH 110 00pa3iam Win
aNrOpUTMaM, TIPUMECHSISI U3BECTHBIC aHAIUTHYECKHUE METOIBI TP PEIICHUH CTaHIaPTHBIX
MaTEMaTUYCCKUX 3a]lad Ha BBIYMCIICHHUE YTJIOB MEXKIY CKPEIIMBAIOIIUMHUCS TPSIMBIMH,
MEXTy MPSMOHN U IIOCKOCTBIO, MKy TUIOCKOCTSMH, JIBYTPAHHBIX YTJIOB; BBIYHCIISATH
00BEMBl W TUIOIIAJM TIOBEPXHOCTEH MHOTOIPAHHHUKOB (TIpU3Ma, TWHpaMHa) C
NpUMEHEHHEM (HOPMYJI, BEIYHCIATh COOTHOIICHUS MEXIY TUIOMAASIMU TOBEPXHOCTEH,
o0beMaMH MOA0OHBIX MHOTOTPaHHUKOB;

OIIepUPOBATH MOHATHSIMH: CAMMETPHS B IIPOCTPAHCTBE, IIEHTP, OCh U TUNIOCKOCTh
CUMMETPHH, IICHTP, OCh U IJIOCKOCTh CHMMETPHUH (DUTYPHI;

U3BJICKaTh, TPEOOPA3OBBIBATH U WHTEPIPETUPOBATH uH(pOpMAIIHIO O
IPOCTPAHCTBEHHBIX T€OMETPUIECKHX (DUTYpax, MPEJCTABICHHYIO HAa YepTek’axX U
PUCYHKaX; IPUMEHSTh TeOMETpHUeCKre (GaKThI ISl PEIICHUS CTEPEOMETPUICCKUX
3ajad,

TPE/NOIaTraloNuX HECKOJIBKO IIAroB PEIICHUS, €CM YCJIOBUS MPUMEHEHUS 3a/1aHbl B
SIBHOU (hopme;

PUMEHSTh poCTeHIre IPOrpaMMHEIC CpencTBa U
DJIGKTPOHHOKOMMYHHKAIIHOHHBIE CHCTEMBI TPU PEIICHUU CTCPEOMETPUYCCKUX 3a/1ad;
IPUBOJMTH MTPUMEPHI MATEMAaTHIECKHX 3aKOHOMEPHOCTEH B IPUPOJIC U JKU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB TE€OMETPUU B UCKYCCTBE; IPUMEHSThH MOJTyYCHHBIC
3HAHMS Ha TMPAKTUKE: aHAIM3UPOBATH PEaNIbHbIC CUTYallMH U MPUMEHSATh W3y4YCHHBIC
MIOHATHS B TIPOIIECCE MOUCKA PEIICHUS MaTeMaTUYeCKu C(HOopMyIUpOBaHHON MPOOIEMBI,
MOJICIIUPOBATh PEAIbHBIE CUTYAaIlMW Ha S3bIKE TE€OMETPHUH, MCCIEA0BATH TTOCTPOCHHBIC
MOJICNIA C MCTOJB30BAHHEM T€OMETPUUECKUX MOHITHI M TEOpeM, ammaparta aireOpsl,
penraTh NPakKTUYECKHUE 3a/1a91, CBI3aHHBIC C HAXOXKJICHUEM T€OMETPUYCCKUX BEITUYHH.

K xonny oOyuenus B 11 ki1acce oOy4aromuiicss HAy4UTCs:
ONEepUpOBaTh MOHATUSIMU: [WIMHAPUYECKAs MOBEPXHOCThb, 0OOpaszyronme
UUJTMHIPUYECKON MOBEPXHOCTH, IUINHIP, KOHUYECKAsi TOBEPXHOCTh, 00pa3yIoline

KOHMYECKOI MOBEPXHOCTH, KOHYC, CpepruueCcKasi TOBEPXHOCTb;
pacro3HaBaTh Teja BpauleHus (LHIUHIP, KOHYC, cdepa u map);
OOBSICHSITH CIIOCOOBI MOTYUYEHHUS TEJ BpalllCHUs;

KJIacCU(ULHUPOBATH B3aUMHOE PACIONOKEHUE cPephbl U MIOCKOCTH; ONEPUPOBATH
MOHSATUSMU: IIIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA

42



®denepanbHas padouas nmporpamma | Maremaruka. 10—11 kimaccel (0a30BbIi yPOBEHD)

CEerMEHTA, IAPOBOM CJII0M, OCHOBAHHUE IAPOBOTO CJI0S, BBICOTA LIAPOBOIO CJIOS, LIAPOBOU

CEKTOP; BBIYUCIISTH 00BEMBI U TUIOIIAIA TOBEPXHOCTEH TeJl BpallleHUs, TEOMETPUUECKUX

TeJ ¢ MpUMEHEeHUueM (PopMyI1; ONepupoBaTh MOHITUSIMU: MHOTOTPAaHHUK, BIIMCAHHBIN B
chepy U ONHMCaHHBIN

okosio cepsl, cepa, BlUCaHHAST B MHOTOIPAHHUK WM TEJIO BPAIECHUS; BBIYUCIATH

COOTHOIIEHHUS MEX1Y IJIOIIAAsIMU MOBEPXHOCTEN U 00beMaMu
MOAOOHBIX TeJN;, U300pakaTh M3ydaeMble (PUTYPHI OT PYKH U C MPUMEHEHUEM MPOCTHIX

YEPTEKHBIX
WHCTPYMEHTOB; BBINOJHATH (BBIHOCHBIC) IIJIOCKUE YEPTEHKU U3 PUCYHKOB MPOCTHIX

00BEMHBIX
dburyp: Buj cBepxy, COOKy, CHU3Y, CTPOUThH CEUEHUS TEJl BPAIllCHHUS;

U3BJICKATh, HMHTEPIPETHUPOBATH U  MPeoOpa3oBbIBaTh  MHGOPMAIIHIO 0
IIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (HUTYypaxX, NPEACTABICHHYIO Ha 4YepTekax |
PUCYHKaX;

ONEpPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBINIOJIHSITh JEHUCTBUS CIOKEHHS BEKTOPOB, BBIYUTAHHS BEKTOPOB U YMHOXKEHUS
BEKTOpa Ha YUCII0, OOBSICHATh, KAKUMH CBOMCTBAMH OHU 00JIaJJal0T; IPUMEHSTh

IpaBUJIO MapaJlJIeIEeUIea;

ONEPHUPOBATH MOHATUSAMMU: IE€KAPTOBBI KOOPANHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXAY BEKTOpaMHU,
CKAJIIPHOE TMPOU3BEJACHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE BEKTOPBI;
HaXOJUTh CYMMY BEKTOPOB U IIPOU3BE/ICHUE BEKTOPA HA YUCIIO, YTOJ MEXAY BEKTOPAMH,
CKAJIIPHOE MPOU3BEICHUE, PACKIAAbIBATH BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM;
3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CHUCTEME KOOPIHUHAT; MPUMEHSTH
reoMeTpudeckue (HakThl I pEIIeHUs] CTEPEOMETPHUECKIX 3a/1ad,
MPEIOJIAraloIMX HECKOIBKO IIaroB PELICHUS, €CJIM yCJIOBUA NPUMEHEHUS 3a/1aHbl B
SBHOU (hopme; periaTh MPOCTEUINNE TEOMETPUIECKUE 3a]]a4H Ha TPUMEHEHUE BEKTOPHO -
KOOPAMHATHOTO METOJAA; pemaTrh 3aJadyd Ha J0Ka3aTeJbCTBO MaTEMATHYECKUX
OTHOILIEHUM M HAXOXKJIEHHE T€OMETPUUYECKUX BEIUYHUH MO 00pa3laM HIH aJrOpUTMam,
MIPUMEHSISI U3BECTHBIE METObI IPU PELICHUHU CTAaHIAPTHBIX MATEMATUYECKUX 3314,

MIPUMEHSATh MIPOCTEUIIINE MPOrpaMMHBIE cpencrTna u
AJIEKTPOHHOKOMMYHUKAIIHOHHBIE CHCTEMBI IIPU PEIICHUM CTEPEOMETPHUUYECKHUX 3a]1ad4;
MIPUBOJIUTH IMTPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HH,
pacrno3HaBaTh NPOSIBJICHUE 3aKOHOB F€OMETPHUM B MCKYCCTBE; IPUMEHSTHh MOJIYUYECHHBIE

3HAHUS Ha MMPAKTUKE: aHATU3UPOBATh PEAIbHBIE CUTYyalluU
W TOPUMEHSTHh HU3YUYCHHBIC IOHATHS B MPOLECCE IMOHWCKA PENICHHUS MATEMaTHYECKH
chopMylIUpOBaHHOW TPOOJIEMBI, MOJEIUPOBATH pEalbHblE CHUTyallMd Ha S3bIKE
F€OMETPUH, HCCIIENOBATh MOCTPOCHHBIE MOJEIHU C HUCIIOIb30BAHHEM T'€OMETPUUYECKUX
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MOHATHI M TeopeM, ammapaTa aiareOphl, pelaTh NPaKTUYECKUE 3a/aud, CBSI3AHHBIE C
HAax0KJICHUEM T€OMETPUUECKUX BEIUYUH.
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HaumenoBanue pa3gena

(Tembl) Kypca

KonnuecTBO
4acoB

OcHOBHOE COACPKAHUC

OCHOBHBIE BUJIBI AEATEIBHOCTH
oOy4Jaromuxcs
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Beenenue B ctepeoMeTpurro

10

OCHOBHBIE TOHSTUSI CTEPEOMETPHH:
TOYKa, IpAMasi, MIOCKOCTb,
npocTpaHcTBo. [IpaBuiia n300paxeHus
Ha PUCYHKaX: U300paKeHUsI
TUIOCKOCTEH, TTapajlieIbHBIX MPSMBIX
(OTpe3KOoB), cepeIMHbI OTPE3Ka.
[TousaTHA: nEepecekarommecs
TUTOCKOCTH, TIEPECEKAIOIINECS TIPSIMast
¥ TUTOCKOCTb.

3HAKOMCTBO C MHOTOTPaHHUKAMH,
N300paKeHNEe MHOTOIPAaHHUKOB Ha
PUCYHKaX, Ha MPOCKITMOHHBIX
yeprexax. HauaabHbIe CBEICHHS O
KyOe ¥ MUpaMuie, UX Pa3BepTKH U
Mozenu. CeueHrnss MHOTOTPaHHUKOB.
Ilonarue 06 akCHOMAaTHYESCKOM
IIOCTPOCHHUH CTEPEOMETPHH: AaKCHOMBI
CTEPCOMETPHH U CIICJACTBUS U3 HUX

AKTYaJIu3UPOBATH (PaKThI

Y METO/Ibl TUTAHUMETPUH,
peJIeBaHTHBIE TEME.

IHonyyars npencraBieHus

O MPOCTPAHCTBEHHBIX

¢burypax, pazoupaTb

pOCTEHIIINE MpaBUIa U300paKEHHUS
TUX HUryp.

H300paxkaTh NpAMYyI0 U IJIOCKOCTh HA
PHUCYHKE.

Pacno3HaBaTh MHOTOTpaHHUKH,
nupaMuay, KyO, Ha3blBaTh UX
HJIEMEHTBHI.

JejaTh pUCYHOK KyOa, TUpPaMU/IbI,
HaXOJUTb OIIMOKU B HEBEPHBIX
HN300paKeHUSX.

3HAKOMHUTBLCS C CCUCHUSIMH, C
METOJIOM CJIEZOB; UCIIOJIb30BaTh
JUJIs1 TIOCTPOCHUS CEUCHUST METO/T
CJIEZIOB, KPaTKO 3aIlliChIBaTh
IIaru
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noctpoeHus ceueHusi. PacnosnaBarb
BU/JI CEUCHUS U OTHOIIICHUM, B
KOTOPBIX CEYEHHUE JIETUT pedpa Kyoa,
HaXOJIUTh TUIOMIAb CECUCHUS.
HUcnoab3oBaTts 10/1001€ npu
pEelIeHUH 3a/ady Ha MOCTPOEHHUE
CCUCHUU.

3HAKOMUTHCS C

aKCHOMATHYE€CKUM MOCTPOCHUEM
CTEepPEOMETPHH, C AKCHOMAMHU
CTEPEOMETPHUH U CIEJCTBUSMHU U3
HuX. WJ1locTpUpoOBaTh aKCHOMBI
PUCYHKaMU U IPUMEpPAMU U3
OKpY>Karoliel 00CTaHOBKH
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[IpsiMBIE ¥ MIIIOCKOCTH B
[IPOCTPAHCTBE.

[TapannenbHOCTD NPSAMBIX
U IUIOCKOCTEN

12

B3anmHOe pacrionoxeHue IMpsmMbIX
B IIPOCTPAHCTBE: MEpECeKaromuecs,
NapaJIJIeJIbHBIE U CKPEIIUBAIOLINECS
psIMBIE.

[TapamienbHOCTh NPSIMBIX U
IUIOCKOCTEN B IIPOCTPAHCTBE:
napajuiesIbHbIE MIPSIMBIE B
IIPOCTPAHCTBE; NapAJIIEIBHOCTD

TpEX MPAMBIX; MAPaJIIEIbHOCTh
NPSAMOM U IJIOCKOCTH. YTJIBL

AKTYyaJIu3upoBaTh (PakThl U METOBI
IJIJAHUMETPUH, PEJIEBAHTHBIEC TEME,
IIPOBOJIUTH AHAJIOTHUU.

IlepeuncasiTb BO3MOXKHbBIE CITIOCOOBI
PACIIOJIOKEHHUS JBYX IIPSIMBIX B
IIPOCTPAHCTBE, UITIOCTPUPOBATH UX
Ha npumepax. JlaBaTes onpeneieHue
CKPEIIMBAIOIIUXCS IPSAMBIX,
dbopMynpoBaTh MPU3HAK
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C COHAIIPaBJIEHHBIMU CTOPOHAMU; YTOJI
MEXKIy NPSIMBIMHU B IIPOCTPAHCTBE.

[TapannenbHOCTh MIOCKOCTEN:
napasieabHbIe INIOCKOCTH; CBOMCTBA
napasieabHbIX MIJIOCKOCTEM.
[Ipocreiimne mpocTpaHCTBEHHbBIE
(burypsl Ha TIIOCKOCTHU: TETPadAp, KyO,
napajuiesieluIe 1; NOCTPOEHNE
CEUCHUN

CKPEIIMBAIOIIAXCS TIPSIMBIX U
MIPUMEHSATH €r0 NPU PEIIEHUN
3a/1a4.

Pacno3naBaTh npu3my, Ha3bIBaTh €€
DIIEMEHTHI.

CTtpouTh ceyeHUs TPU3Mbl Ha
TrOTOBBIX UEPTE)KAX.

IlepeuncjasiTh BO3MOXKHbBIC
CIIOCOOBI B3aUMHOTO PACTIONOKEHUS
NPSIMOM U TIJIOCKOCTH B
MIPOCTPAHCTBE, TPUBOJAUTH
COOTBETCTBYIOILIUE MPUMEPHI U3
peanbHOU XU3HU. JlaBaTh
onpe/eJeHle apaieIbHOCTH
MPSIMOM U TJIOCKOCTH.
DopMyIHMpPOBATH NPU3HAK
MapaJyIeIbHOCTH IPSIMOU U
IJIOCKOCTH, YTBEPKIACHHUE O IPSIMOU
MepecevueHus IBYX IIOCKOCTEN,
MPOXOISIIINX YePe3 MapalIeIIbHbIE
MPSIMBIE.
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Pematep npakruyeckue 3agayu Ha
MOCTPOCHUE CEYCHUH
MHOT'OI'DaHHHUKA.

OO0BACHATH CIydyau B3aUMHOTO
PaCTIONIOAKEHHUS TIIIOCKOCTEM.
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aBaTh omnpejaesieHne
NapajuIeNIbHbIX TUIOCKOCTEN;
MIPUBOJIUTH IPUMEPHI U3 PEATTBHOM
YKU3HU U OKpY’Karolei 00CTaHOBKH,
WJUTFOCTPUPYIOLIUE NAapaIENIbHOCTh
wrockocre. Ucmoab3oBarh
MIPU3HAK MapajuIeIbHOCTH JABYX
IIJIOCKOCTEM, CBOMCTBA MapajulesIbHbIX
IJIOCKOCTEN NIPU PEIICHUU 3a/1a4 Ha
noctpoeHue. OObACHATD, YTO
Ha3bIBAECTCS MapajuieIbHbIM
MIPOEKTUPOBAHUEM U KAK
BBITIOJIHSIETCSA IPOEKTUPOBAHUE
buryp Ha miockoctb. U300pakath B
napajuieIbHON MPOEKINU Pa3InyHbIe
reOMETPHUECKUE (PUTYPHI.
MopnenupoBaTth peajgbHble CUTyalluH
Ha S3bIKE T€OMETPUHU, HCCIENOBATH
MIOCTPOEHHBIE MOJEIHU

C MCIIOJIb30BAaHUEM I'€OMETPUUECKUX
MTOHATHM.

HUcnonb3oBaTh Npu pelICHUN
3a7a4 Ha MOCTPOEHUE CEYEHUN
MTOHATHUE MApaJJIEIBbHOCTH,
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IIPU3HAKU U CBOWCTBA
NapajuleNIbHbIX IPSIMBIX Ha
IUIOCKOCTH
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[IeprieBAUKYISIPHOCTD
[IPSAMBIX U INIOCKOCTEN

12

[TepnieBAUKYIJIAPHOCTD NPAMON U
IIJIOCKOCTH: NIEPIICHAUKYJIIIPHBIE
IIPSIMBIE B IIPOCTPAHCTBE, NPAMBIE
napajuiejIbHbIE U
IIEPIICHAUKYJIISPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPICHINKYISAPHOCTH
IIPSIMOU U IIJIOCKOCTH, TEOPEMA O
IIPSIMOU NEPIECHIUKYIIAPHOU
11ockoctu IleprienauKyssp u
HAaKJIOHHBIE:

PaCCTOAHUC OT TOYKHU O IINIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

AKTYaJau3upoBaTh (HaKThl U METO/IbI
IJIJAHUMETPUH, PEJIEBAHTHBIEC TEME,
IIPOBOJIUTH AHAJIOTHUU.
OO0BbACHATDH, KaKOW yroJ
Ha3bIBAETCS YTJIOM MEKIY
MEPECEKAIOIIUMUCS MPSIMBIMH,
CKPEIIMBAIOIIUMUCS NPSIMBIMU B
npocrpaHcTee. JJaBaTh
onpe/eJeHne MepIeHINKYISIPHBIX
MPSIMBIX U MPSIMOH,
MEPIICHAUKYIISIPHON K IIOCKOCTH.
HaxoauTth yribel Mexay
CKPEIIMBAIOITUMUCS MPSMBIMU B KyOe
Y IUpAMUE.

IIpuBoauTH IPUMEPHI U3
pEaNbHOM )KU3HU U OKPYKAIOLIEH
00CTaHOBKH, WIUTIOCTPUPYIOIIUE
MEPIEHAUKYIIPHOCTD NIPSMBIX B
IIPOCTPAHCTBE U
MEPIICHAUKYJIAPHOCTD MTPSMOU K
IIJIOCKOCTH.

DopMyIHPOBATH PU3HAK
MEPIEHANKYIAPHOCTH MIPSMOU U
IJIOCKOCTH, TPUMEHSTH €T0 HA
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MPaKTUKE: OOBSICHATH
NEePHeHAUKYIIPHOCTh pedpa Kyda u
JMaroHalld €ro TpaHu, KOTopasi ero
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HE COJICPKUT, HAXOJIUTh JJIUHY
JMaroHanu Kyoa.

Be1uncJIATh BEICOTY IIPABUIIBHOU
TPEYrOJbHOM W  NIPaBUJIBHOMN
YEThIPEXYTOJAbHOW MHUPAMUJl IO
JTUHAM pedep.

PemaTp 3a/1aun Ha BBIYUCIICHUS,
CBSI3aHHBIE C

MEePIEHANKYISIPHOCTHIO IPSIMOU U
IJIOCKOCTH, C UCIIOJIb30BAHUEM IIPU
PELICHUH IIJITAHUMETPUUYECKUX

(bakToB U METO/IOB.

OOBACHATD, YTO Ha3BIBAIOT
MEPIICHAUKYJISPOM U HAKIOHHOW U3
TOYKM K INIOCKOCTH; HPOCKLIHEN

HAKJIOHHOM Ha ILIOCKOCTb.
OOBACHATD, YTO Ha3bIBACTCS
PacCTOSIHUEM: OT TOUYKH hi (o)

IUIOCKOCTH; MEXAY MNapajieIbHbIMU
IUIOCKOCTSIMH;  MEXIYy TMPIMOA U
MapajyieJbHOM €M IUIOCKOCTBIO;
MEXKTY CKPEIIMBAOIIAMHUCS
MPSIMBIMH. Haxoaurhb 3THU
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pacCTOsiHAS B MPOCTBIX CIy4asix B
KyOe, mupamMuje, NpusMe.
MoaeaupoBaTh peajibHbIE CUTYALUH
Ha SI3bIKE TEOMETPUH, UCCIEAOBATH
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MOCTPOECHHBIE MOJEIIN
C UCTIOJIb30BAHUEM F€OMETPUUECKUX
MOHSITHUM.

Hcnoab30BaTh NpU pELICHUN 33134
Ha [TIOCTPOCHHE CEUEHUIN TEOPEMY
[Tudaropa, cBoiicTBa IPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB
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YTIIIBI MEXKy IPSIMBIMU U
MJIOCKOCTSIMH

10

VYTIabl B IPOCTPAHCTBE: YIOJI MEXIY
IIPSIMOU U IIJIOCKOCTBIO; ABYI'DaAHHbIN
yTOJl, JUHEUHBIN yTOJI ABYTPAHHOT'O
yria.

[TeprieHAUKYISIPHOCTD INIOCKOCTEN:
NPU3HAK NEPIEHANKYJIIPHOCTH JIBYX
mIockocrent. Teopema o Tpex
NEPIICHAUKYJIIAPAX

AKTYyaJIu3upoBaTh (PakThl U METOBI
IJIJAHUMETPUH, PEJIEBAHTHBIEC TEME,
IIPOBOJIUTH AHAJIOTHUU.

/laBaTh onpeaesieHne yria Mexay
IIPSIMOM U IIJIOCKOCTBIO,
(bopMyIHpOBaTh TEOPEMY O TPEX
NEePHeHANKYIISIpax U 0OpaTHYIO K
Herl. HaxoauTs yroi Mexay npsiMou
Y IJIOCKOCTBIO B MHOTOI'PaHHUKE,
paccTosiHUE OT TOYKU A0 NPSIMOM Ha
IJIOCKOCTH, UCIIOJIB3YS TEOPEMY O
Tpex neprneaukyisapax. Ilposoaurs
Ha YepTeKe NEPIEHIUKYIISIP: U3
TOYKM Ha MPAMYIO; U3 TOYKH Ha
IJIOCKOCTh. JlaBaTh onpeaeneHue
JIBYTPAHHOTO yTJIa U €r0 3JIEMEHTOB.
OO0BbACHATH PAaBEHCTBO BCEX
JIMHEVHBIX YTJIOB IBYTPAHHOTO yIJa.
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HaxoauTe Ha yepTexe ABYTPaHHBIN
yroJi npu pedpe nupamuabl, IpU3MBI,
napajuiesenunea.

JlaBaTh onpejaesieHne yria MexXay
wiockocTamu. JlaBathb
omnpeaejeHue u GpopMyaIMpoOBaThH
NMPU3HAK B3aUMHO
NEPNEHANKYJISPHBIX INIOCKOCTEM.
Haxoauthb yribl Mexay MIOCKOCTSIMU
B KyOe 1 mupamue.

Hcnosb30BaTh NpU pELICHUU 3a1a4
OCHOBHBIE TEOPEMBI U METO/bI
IIJIJAHUMETPHUH.

MoaeupoBaTh peajabHbIC CUTYAIIUN
Ha s3BIKEC I'€OMETPUH, HCCJIEN0BATH
IIOCTPOECHHBIE MOJIEIIN

C UCIIOJIb30BAHUEM I€OMETPUYECKUX
MTOHATHM.

HUcnoab3oBaTh Npyu pelICHUH 3a/1a4
Ha MOCTPOCHUE CEUYECHUIN
COOTHOILIEHUS B MIPSMOYTOJIbHOM
TPEYTrOJIbHUKE
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MHOrorpaHHUKU

11

IlonsaTue MHOI'OTpaHHHUKA, OCHOBHBEIC
JJICMCHTBI MHOI'OI'paHHHUKA,
BBIITYKJIBIC 1 HCBBIITYKJIBIC

AKTYyaJIu3upoBaTh (PakThl U METOABI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME,
MPOBOAUTH AHAJIOTUH.
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MHOT'OTPaHHUKU; pa3BepTKa
MHOT'OTpaHHUKA.

[Ipu3ma: N-yronpHas npusma; rpaHu
Y OCHOBAHUS MPU3MBI; IpsIMas U
HAKJIOHHAs! IPU3MBbI; OOKOBas U
MIOJIHAS] TOBEPXHOCTH MPHU3MBI.
[Tapannenenunes, TpsIMOYTOJIbHBIN
napajuieJIeluIe] U €ro CBOMCTBA.
[Iupamupa: N-yrojgpHas nupamMua,
I'PaHU U OCHOBAHUE ITUPAMU/IBI;
OOKOBas U MOJHAs TIOBEPXHOCTh
IIMpaMU/Ibl; IIPaBUIIbHAS U
yCedueHHas MMpaMuaa.

DIEeMEHTBI IPU3MBbI U TUPAMUJIBIL.
[IpaBunbHBIE MHOTOTPAHHUKHU:
MIOHATHUE ITPABUIIBHOIO

MHOTOTPaHHUKA; MPaBUIIbHAS TIPU3Ma
W TIpaBUJIbHAS ITHPAMUJIA; IPABUITHHAS
TpeyroJjibHas MUpaMua U
NpaBUJIbHBIN TETpa’Ap; KyO.
[IpencraBnenne 0 MPaBUIIBHBIX
MHOTOTPaHHUKAX: OKTadIp,
TOJEKa’Ap U UKOCASIP.

aBaTh omnpejaesieHne
MapaJUIeNIENNUIEA, PACIIO3HABATH
€ro BU/bI U U3y4aTh CBOMCTBA.
JaBaThb onpeaesieHue nupaMubl,
pacno3HaBaTh BUIbl TUPAMU/I,
(¢hopmyaupoBaTh cBOMCcTBa pedep,
TPaHEN U BBICOTHI ITPABUIIBHOM
MUPAMUJIBI.

HaxoauTh 1iomanb NOJHON U
OOKOBOM OBEPXHOCTH MUPAMUJIBI.
/laBaTh omnpeaeseHue yCEUEHHON
MMPaMU/Ibl, HA3bIBATh €€ DIIEMEHTHI.
D®opmMyJIHpPOBATH TEOPEMY O
10111 OOKOBOM IMMOBEPXHOCTH
MPABUIIBHON YCEUEHHOMN IMTUPAMHUJIBI.
PemaTp 3a/1aun Ha BRIYMCIICHUE,
CBA3aHHBIE C MUPAMUJIAMH, a TAKKE
3a71a4M Ha MIOCTPOCHUE CEUYCHUM.
JlaBaTh onpeae/ieHue IPU3MBI,
pPacno3HaBaTh BUABI IPU3M,
U300pakaTh MIPU3MbI Ha YEPTEKE.
Haxoauth miomanb NOJHON MIIH
OOKOBOU MOBEPXHOCTH MPU3MBI.
N3yuath cooTHOLIEHUS Didiepa
JU1s1 yrciia pedep, TpaHeil 1 BepIInH
MHOTOI'PaHHHUKA.
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CummMmeTpus B IpOCTPaHCTBE:
CUMMETPHSI OTHOCHUTEIIBHO TOUKH,
PSAMOM, IIJIOCKOCTH. DJIEMEHTHI
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CUMMCTPUHU B ImupamMujiax,
napaJuiCjICnmuIcaax, IMPpaBUJIbHBIX
MHOT'OI'paHHUKAX. Brruncnenue

3JIEMEHTOB MHOTOIPAaHHUKOB: peodpa,
nuaroHanu, yribel. [lnomanbk 00koBOM
MOBEPXHOCTH U MOJIHOW MOBEPXHOCTHU

pSIMOi MIPU3MBI, IUI0LIAb
OCHOBaHUMW, TeopeMa O OOKOBOU
MOBEPXHOCTH npsSIMOi PU3MBI.

[Tnomans OOKOBOM IMOBEPXHOCTH U
TIOBEPXHOCTH MPaBUILHOW MTUPAMHUJIBI,
TeopeMa O  IUIOMIaAM  OOKOBOW
TTOBEPXHOCTH YCEUCHHOU MHUPAMHU/IBI

N3yuaTh BUIbI IPABUIBHBIX
MHOTOT'PaHHUKOB, UX Ha3BaHUS U
KoJinuecTBO rpanen. M3yuyarsb
CUMMETPHUIO MHOTOTPAHHUKOB.
OO0BsICHATH, KAKHE TOYKHU
Ha3bIBAIOTCSI CHMMETPUYHBIMHU
OTHOCHUTENIBHO TAHHOW TOYKH,
MPSMON WU TIJIOCKOCTH, YTO
Ha3bIBAIOT LIECHTPOM, OCBIO WJIN
IUIOCKOCTBIO CUMMETPUH (PUTYPBHI.
IIpuBoauTH IpUMeEPHI
CUMMETPHUUHBIX (DUTYp B apXUTEKTYpE,
TEXHHUKE, IPUPOLE.

MoaeaupoBaTh pealibHbIC CUTYAL[UN
Ha $SI3bIKE I€OMETPHUM, HCCIENOBATH

IIOCTPOCHHBIC MOJIEIIN c
UCIIOJIb30BAHUEM  T'€OMETPHUYECKUX
MOHATHUM, MCIIOJB30BaTh IHOA00HE
MHOTOI'PaHHHUKOB
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OO0beMbl MHOTOTPAHHUKOB

ITousatue 00 00bemMe. O0BEM

NIMPaMUJIbI, TPU3MBbI

AKTYaJIu3upoBaTh (PaKThl U
METO/bl INTAHUMETPHH, PEIICBAHTHBIC
TeMe. O0BACHATD, KaK H3MEPSAIOTCS
00BEMBI TeJl, TPOBOS aHAIOTHIO C
M3MEPEHUEM IUIOLIAEH

MHOTOYTOJIbHUKOB. DOpPMYJIMPOBaTh

OCHOBHBIE€ CBOMCTBAa O0OBHEMOB.
HN3yuath, BLIBOAUTDH

dhopmyJibl 00BeMa

MPSIMOYT OJILHOTO

napajuiesieluIne1a, Npu3Mbl U
MAPaMU/IBI.

Boruuciasitb 00beM IPU3MBI U
MAPAMU/JIBI IO UX 3JIEMEHTAM.
IIpumeHsiTH 00bEM IJISI PELICHHUS
CTEPEOMETPUUECKHUX 3a/1ad U JJIs
HAXO0KJICHUS] TEOMETPUUECKUX
BEJINYUH.

MopneaupoBaTh peajibHbIE CUTYaALlUH
Ha SI3bIKE T€OMETPHUH, HCCJIeN0BATh
MOCTPOCHHBIE MOJIENN
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C UCTIIOJIb30BAHUEM F€OMETPUUECKUX
NOHITUU
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[losTopenue: CCUCHNA, 4 IocTpoeHue ceueHuit CrpouTh ceueHHME MHOIOTPaHHUKA
ACCTOSIHUSI U YTJIbI
P e B MHOTOTPaHHUKE. METOJOM CIICNIOB.
Brruncnenue paccTosHUAN: MEXKIY JlaBaTh omnpejaeneHHe pPacCTOSHUS
JBYMsI TOUKAMH, OT TOYKH JI0 MPAMOH, | MeXay (GUTypaMHu.
OT TOYKH JI0 TIJIOCKOCTH; MEXKTY HaXoauTh PACCTOSHHE MEXKILY
CKPCIIHBAIOIIUMHUCA MPAMBIMH. MapAJUIETBbHBIMU TIOCKOCTSIMU,
BeIunciIeHNE YITIOB: MEXKTY MEXKY TIJIOCKOCTHIO U MTApAIUICIIbHOU
CKpCIIMBAIOIIHUMHUCS NPSIMBIMH, el NpsIMOU, MEXKIY
MEXIY NPAMOU U INTIOCKOCTBIO, CKPEIIUBAIOITUMUCS TIPSIMBIMHU.
ABYTPAHHbIX YITIOB, YITIOB MEKIY CtpouTh JIMHEHHBIA Yro
IJIOCKOCTSIMU
JBYT'PAHHOTO yTJla Ha YEPTEXKE
MHOT'OTPaHHUKA U HAXOJIUTh €T0
BEJINYUHY.
HaxoauTthb yribl MeXAy MIOCKOCTIMU
B MHOTOTPAHHHUKAX
OBIIEE  KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
11 KJIACC
Haumenosanue paznena  KoawuecTBO OcHoBHOe conepranne OCHOBHBIE BUBI AESITEIBHOCTH
(Tembl) Kypca 4acoB oOy4Jaromuxcs
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Tena BpameHus

12

Cdepa u map: ueHTp, paauyc,
JIUaMeTp; TUIOIIA b TOBEPXHOCTH
cdepsl. BzanMHoe pacnionoxeHue
chepbl U TIIOCKOCTH; KacaTelbHas
IUIOCKOCTH K cpepe; TuIommaan
cdepsl. U306pakenue chepsl, mapa
Ha ockoctu. CedyeHus mapa

AKTYyaJIu3upoBaTh (PakThl U METOABI
IUIAHUMETPUH, PEJIEBAaHTHBIE TEME,
NPOBOAUTHL AaHAJIOTHUH.

JlaBaTh onpenaenenusi chepsl U
niapa, X LEeHTpa, paanuyca, THaMeTpa.
Onpepensitb chepy kak purypy
BpalllCHUs OKPYKHOCTH.
HccaenoBares B3auMHOE
pacnojiokeHue cepbl ¥ MIOCKOCTH,
IBYX chep, WITIOCTPHUPOBATH 3TO Ha
YepTekax U PUCYHKAX.
D®opmMyJIMPOBATH ONPEICIICHHUE
KacaTeIbHOM MIOCKOCTH K cdepe,
CBOMCTBO M MPHU3HAK KACATEIbHOU
MJIOCKOCTH.

3HAKOMHUTBCS C T€OJAC3NYCCKUMHU
JUHUSAMH Ha chepe

[umuHaprYecKas MIOBEPXHOCTD,
obpasyrormue ATHHIPUICCKON
TIOBEPXHOCTH, OCh IHJIMHAPUICCKOM
noBepXHOCTH. L{nuHIp: OCHOBaHUS
1 OOKOBasi TOBEPXHOCTb,

OO0BICHATD, YTO HA3BIBAIOT
UUJIUHIPOM, Ha3bIBaTh €0 JIEMEHTHI.
N3yuath, 00bACHATH, KaK NOJYYUTh
UUJIUHIP MyTeM BpalleHus

MPSIMOYT OJIbHHUKA.
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oOpazyroriasi U OCh; IJIOIIAb
OOKOBOM U MOJTHOM MOBEPXHOCTH.
N3o6pakenre uMIMHApa Ha
IUIOCKOCTHU. Pa3zBepTka uinHpA.
Ceuenust IUIMHIPA

(TJIOCKOCTHIO, MAapasuIeIbHOM
WM TIEPIEHIUKYISIPHON OCH
HAJIMHPA)

BbIBOAMTH, HCIOJIB30BATH (OPMYIIbI
JUTST BBIYMCIIEHUS IUIOMAaau OOKOBOI
MOBEPXHOCTHU LWJIMHPA.

N3yuars, pacno3zHaBaTh Pa3BEPTKY
UWJIMHIPA.

N300paxkaTh NUIMH]IP U €70 CEUCHUS
TUIOCKOCTBIO, TPOXOMSAIIEN Yepe3 ero
OCb, MapajsIeIbHON WUIIH
MEPHEHINKYIIAPHON OCH.

HaxoauTp mjomaayd 3TUX CECUCHUH.
MopeaupoBaTh peajbHbIE CUTYAUN
Ha S3bIKE TEOMETPUHU, MCCIAE0BATH
MMOCTPOCHHBIE MOJEIIH

C UCIIOJIb30BAHUEM I'€OMETPUUYECKUX
HOHATHH
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Konnueckas moBepXHOCTb,
o0Opazyrolrue KOHUIEeCKOM
IIOBEPXHOCTH, OCh U BEPIINHA
KOHUYECKOW NTOBEPXHOCTH.
Konyc: ocHOBaHME U BepIIMHA,
oOpa3yrolas u 0Cbh; MIOIIA/Ib
OOKOBOM U MOJTHOM MOBEPXHOCTH.
VYcedyeHHbIN KOHYC: 00pa3yroime
¥ BBICOTA; OCHOBaHUS U OOKOBast

IMMOBCPXHOCTD.

I/I306pa}K€HI/I€ KOHYCa Ha INIOCKOCTH.

OO0bsACHATH, KAKOE TEJI0 HAa3bIBAIOT
KPYTrOBBIM KOHYCOM, Ha3bIBaTh €T0
3JIEMEHTHI.

N3yuaTh, 00bSICHATH, KaK NOJTYyYHUTh
KOHYC MyTEM BpaIllCHUS
MPSMOYTOJIBHOIO TPEYTOJIbHUKA.
N300paxkaTh KOHYC U €r0 CEUCHUS
MJIOCKOCTBIO, POXOAILIEH Yepes
OCb, U INIOCKOCTBIO,
MEePNEHAUKYIIPHON K OCH.

N3yuaTsh, pacno3HaBaThb pa3BepTKy
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PazBeprka koHyca.

Ceuenus KoHyca
(MIIOCKOCTHIO0, MapaieaIbHOM
OCHOBAHUIO, U TUIOCKOCTBIO,
NPOXOJIAIEH Yepe3 BEepIINHY)

KOHYca.

BuiBOAMTH, HCITOJIB30BATDH
bopMyIIbI 1J1s1 BEBIYUCICHUS TUIOMIAIN
OOKOBOM MOBEPXHOCTH KOHYCA.
HaxoauTs 1mjiomaay CeYeHuH,
MPOXOISIIIUX YEPE3 BEPIINHY KOHYCa
WJIY NIEPIICHAUKYIISIPHBIX €70 OCH.
OO0BsACHATH, KAKOE TEJI0 HA3BIBACTCS
YCEUEHHBIM KOHYCOM.

N3yuaThb, 00bSICHATH, KaK €TI0
MOJIYYUTh ITYTEM BpallCHUS
MPSIMOYTOJILHOM TparenuH.
BbIBOAMTH, MPUMEHATH POpMYITy
JUUIS BBIYMCIICHUS TUIOMIA K OOKOBOM
MMOBEPXHOCTH YCEUYEHHOI'O KOHYyCa
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KomOunanums ten BpamieHus u
MHOTOTPaHHUKOB. MHOTOTpaHHUK,
ONMMCAaHHBIN 0KO0JIO chepsl; chepa,
BIIMCaHHAsi B MHOTOT'PAaHHUK WM B
TEJIO BpaICHHUSI

AKTYyaJIu3upoBaTh (PakThl U METOABI
IJIJAHUMETPUH, PEJIEBAHTHBIEC TEME,
IIPOBOJIUTH AHAJIOTHUU.

Pemates crepeomerprueckue 3aaauu,
CBSI3aHHBIE C TE€JIIAMU BpaILlCHUS,
MOCTPOCHUEM CEUECHUU TEN
BpalleHus, ¢ KOMOMHAIIUSIMU TeJ
BpAIICHUSI © MHOTOIPAHHUKOB Ha
HAXO0XKJICHUE TEOMETPUUYECKUX
BesiMunH. Ucnmoab3oBaTh mpu
PELICHUHN CTEPEOMETPUUECKUX 3a1a4

TUTAaHUMETPUYECKHE PaKThl U METObI
3a/1a4d HA BBIYUCIICHUE U
JI0Ka3aTEIbCTBO.

MopeaupoBaTh peajabHbIE CUTYAI[UN
Ha SI3bIKE T€OMETPUH, MCCJIEA0BATH
MIOCTPOEHHBIE MOJEIHU

C UCTIIOJIb30BAHUEM F€OMETPUUECKUX
NOHATHI
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O0BEMBI TET

[Tonsitue 06 oObeme. OCHOBHBIC
CBOMCTBa 00BEMOB TEll.

O06beM nuiIMHIpa, KOHyCa.

O6bem mapa u mwionaab chepol

AKTYaJIu3upoBaTh (PaKThl U

MCTOJbI INIAHUMCETPUH, PCIICBAHTHLIC

TeME, IPOBOAUTH AHAJIOTHUHU.
BuiBOAMTH, HCITOJIB30BATDH
bopmysibl 00bEMOB: TPU3MBI,
UWIMHIPA, TUPaMUbI, KOHYCA;

ycequHoi'I nmupaMuibl 1 YCCUCHHOTO

KOHYyca.

Pemarn CTEPEOMETPUICCKUE
3a7]a41, CBA3aHHBIE C BEIYUCIEHUEM
00BHEMOB.

@ opMyTHPOBATH OIIPEICIICHUE
IIApOBOTO CETMEHTA, MAaPOBOT0O
CJIOS, IIIAPOBOT'O CEKTOPA.
IpumeHsiTh GopMysIbl IS
HaXO0XJICHUS 00bEMOB IIIAPOBOTO
CErMeHTa, IIIapOBOr0 CEKTOpa

75



denepanpHas padoyas nporpamma | Maremaruka. 10—11 kmaccsl (6a30BBIN YPOBEHD)

[lonoGHbIE TENa B IPOCTPAHCTBE.
CooTHomIEHUS MEXTY TIOMIAISIMH
MOBEPXHOCTEH, 00beMaMu MOA00HBIX
TN

Pematp crepeoMeTprueckue 3a1au,
CBA3aHHBIE C O0O0bEMOM MIapa U
JI0IA1bI0 CEpHI.

MoaeupoBaTh peajabHbIE CUTYaIlUN
Ha S3bIKE T€OMETPUHU, HCCIEI0BATH
MIOCTPOECHHBIE MOJIENN

C MCTIOJIb30BAHUEM I'€OMETPUUYECKHUX
MMOHATHH.

AKTYaJIu3uPoOBaTh (PaKThl K METOBI
IUTAHUMETPUH, PEIICBAaHTHBIC TEME,
MIPOBOJIUTH AHAJIOTHHU.

PemaTth cTepeoMeTprUieCcKHe 3a1a4Hu,
CBSI3aHHBIE C COOTHOIIIEHUEM
00bEMOB M TIOBEPXHOCTEH MOT0OHBIX
TeJ B IPOCTPAHCTRBE.

MopaeaupoBaTh peajabHbIC CUTYAIIUN
Ha S3bIKE T€OMETPUHU, HCCIENOBATH
MIOCTPOEHHBIE MOJEIHU

C UCIIOJIb30BAHUEM I'€OMETPUUYECKUX
MTOHSTUI
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BCKTOpBI H KOOPpJMHATHI B

POCTPAaHCTBE

10

BexTop Ha nu1ockocTy U B
npocTtpaHcTBe. Cl0KEHUE U
BBIUUTAHHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha yuciio. Paznoxenue
BEKTOPA M0 TPEM HEKOMIUTAHAPHBIM
BekTopaM. [Ipasuiio

AKTYyaJIu3upoBaTh (PakThl U METOABI
IJIJAHUMETPUH, PEJIEBAHTHBIEC TEME,
IIPOBOJIUTH AHAJIOTHUU.

OnepupoBathb NOHATHEM BEKTOD B
IIPOCTPAHCTBE.

DopMyIHPOBATH [IPABUIIO

77



denepanpHas padoyas nporpamma | Maremaruka. 10—11 kmaccsl (6a30BBIN YPOBEHD)

napajuielIeIuIe1a.
Pemenue 3amay, CBSI3aHHBIX C
IIPUMEHEHHUEM IIPaBUII IEUCTBUM C
BEKTOPAMH.

[IpssmoyronbHas cuctemMa
KOOPAMHAT B IIPOCTPAHCTBE.
Koopaunate! BekTopa. IIpocreitmme
3a71a4¥ B KOOpAMHATaX. YTOJI MEXKIY
BekTOpamu. CkansipHoe
IIPOU3BEICHUE BEKTOPOB.

Brruucnenue YTJIOB MCXKIOY IIPAMBIMHU
" IINIOCKOCTSAMM.

KoopnrHaTtHO-BEKTOPHBIA METO/ TPU
pEIICHUH TeOMETPUUYECKHX 3a/1a4

napajieJenuneaa npy CIOKECHUU
BEKTOPOB.

CriaaabiBaTh, BBIYUTATH BEKTOPHI,
YMHOKATh BEKTOp Ha  YHUCIO.
HN3yyarb OCHOBHBIE CBOMCTBA ITHUX
OTepaLUU.

JaBaTh onpeaeneHre npsMOyrojibHOM
CHUCTEMBbI KOOPJAMHAT B IPOCTPAHCTBE.
Boipa3utb KOOpIMHATHI BEKTOpa
4yepe3 KOOPANHATHI €ro KOHIIOB.
BbIBOAMTE, HCI0JIB30BATH (GOPMYJLY
JUIMHBI BEKTOPA U PACCTOSIHUSI MEXKY
TOYKAMMU.

BoipaxaTth cKasipHOE

IIPOM3BEICHUE BEKTOPOB Uepe3 UX
KOOPAMHATBI, BBIYUCIATH YTOJI MEXIY
JIBYMsI BEKTOPaMH, ABYMsI IPSIMBIMH.
Haxoauthb yron Mexnay npssMou u
IJIOCKOCTBIO, YTOJI MEXIY ABYMS
IJIOCKOCTSIMHA aHAJTUTUYECKUMU
METOIAMMU.

BeiBoauTh, HCHOJB30BaTHL (Popmy.ry
pacCTOSIHUA OT TOYKH J0 TJIOCKOCTH
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[loBTOpeHue, 0000IIeHNE ! OcHoBHbIE QUrypsl, paxTsl, TeOpeMbl | Pemarts npocreiimue 3ana4uu
W CUCTEMATH3aIUs 3HAHUI Kypca IUITaHUMETpUH. 3aJauu Ha HAaXO’KJICHHE JUIMH U YIJIOB
MJIAHUMETPUU U METOJbI UX B reoMeTpuiecKux purypax,
peleHus. MIPUMEHSTh TEOpEMY [Tudaropa,
OcHoBHbIC HUTYPBI, HAKTBL, TCOPEMBI TEOPEMBI CHHYCOB U KOCUHYCOB.
Kypca crepeoMeTpun. 3ajaun HaxoauTth mioianabs MHOTOYTOJIbHUKA,
CTEPEOMETPHUM U METO/bI UX PELICHUS p—
Pacno3naBaTthb 110100HBIE
(burypsl, HAXOIUTh OTHOILLICHUS
JUIMH U IUIONIaIeH.
HUcnonb3oBaTh npu pelICHUN
CTepEOMETPUUECKHUX 3a1a4 (DaKThI
Y METOJIbI INIAHUMETPUHU
34

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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OEAEPAJIBHASA PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIBHAS 3AIINCKA

VYueOnuniii kypc «BepoATHOCTP W CTaTHUCTHKa» 0a30BOTO YPOBHS SIBISETCS
OPOJOJKEHUEM W Pa3BUTHEM OJHOMMEHHOIO Y4YeOHOro Kypca 0a30BOro YpOBHS
OCHOBHOT'O 00111€T0 00pa3oBaHus. YUeOHbIN Kypc npeaHazHayeH it GOpMHUPOBAHUS Y
00y4YaromMXcs CTaTUCTUYECKON KYyJIbTYypbl M MOHUMAHHUS POJIM TEOPUU BEPOSITHOCTEH
KaK MaTeMaTUYECKOT0 MHCTPYMEHTA JJisi U3yUEHUs CIy4alHbIX COOBITUH, BETUYHH U
npoueccoB. Ilpu wu3yueHun yueOHOro Kypca oOoram@arwTcs MpeACTaBICHUS
o0Oy4aromuxcs 0 METo/IaX MCCIEOBaHUS U3MEHYMBOTO MHUpPA, pa3BUBAETCS TOHUMaHUE
3HAYUMOCTH ¥ OOIIHOCTHM MaTEMaTUYECKUX METOJIOB MO3HAHHUS KaK HEOThEeMIIEMOMU
YaCTHU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0 MUPOBO33PECHHUSI.

Copepsxanue yueOHOro Kypca HampaBJIeHO Ha 3aKpervieHue 3HAHUH, MOTyYeHHBIX
Opy M3yYE€HWU Kypca Ha YPOBHE OCHOBHOI'O OOIIETr0 OOpa3oBaHUs, U Ha pPa3BUTHE
IPEACTABICHUN O CIyYallHbIX BEJIMYMHAX U B3aMMOCBS3SX MEXKIY HUMHU Ha BaKHBIX
npUMepax, CHKETbl KOTOPBIX MOYEPIHYTHI U3 OKpyXkarolero Mmupa. B pesynabrate y
00y4JaromuXxcs T0JKHO C(hOPMUPOBATHCS ITPEICTaBIIEHHE O Hanboliee ynoTpeOuTeIbHbIX
M 0o0mMUX  MaTreMaTUYeCKHX  MOJENAX,  HMCHOJB3YeMBIX Il  ONHUCAHUsA
AHTPOMOMETPUUYECKUX U AeMOrpaduIeCKUX BETUYHH, TOTPEIIHOCTEHN B pa3IMYHOTO POJIa
U3MEpPEHUSAX, JUINTETBHOCTH  O€30TKa3HOW  paboThl TEXHUYECKHX  YCTPOWCTB,
XapaKTepUCTUK MACCOBBIX SIBJICHUH U MPOIECCOB B OOIIIECTBE.

B cooTBercTBMM ¢ YyKa3aHHBIMH LENSIMH B CTPYKType YydeOHOTO Kypca
«BeposTHOCTh M CTATUCTUKA» JIJIST YPOBHS CpeiHero odiiero oopa3oBaHus Ha 0a30BOM
YPOBHE BBIICJICHBI CIEAYIOIINE OCHOBHBIE COAEpKaTelbHble JIUHUU: «CiydailHble
COOBITHS M BEPOATHOCTHY, «CiydaliHble BEJTMYUHBI M 3aKOH OOJBIITUX YHCET.

Baxnyio uacTe y4eOHOro Kypca 3aHMMaeT H3yYeHHE TEOMETPUYECKOTO U
OMHOMMAIILHOTO PACTIPENEICHU M 3HAKOMCTBO C WX HEMPEPHIBHBIMH AHATIOTAMH —
MOKA3aTebHBIM U HOPMaJIbHBIM PACIIPEACIICHUSIMH.

Coneprxanue nuHNN «CirydaifHbIe COOBITHS U BEPOSITHOCTHY CITY)KUT OCHOBOW IS
dbopMupOBaHUS TPECTABICHUNA O PacHpeIeNIEHUH BEPOATHOCTEH MEXIy 3HAUCHHUSIMU
CIy4YalHBIX BEJIWYHWH, a TAK)KE dTa JUHHUSA HeoO0Xoauma Kak 0asza I M3yUeHHs 3aKOHa
OosbIIMX Yuces — QYHIaMEHTAIHLHOTO 3aKOHA, JEUCTBYIOIIETO B IMPUPOJC U OOIIECTBE
U UMEIoIIero Marematudeckyro (Gopmanuzanuioo. Cam 3akoH OOJNBIIMX YHUCEI
npejJiaraercsi B O3HAKOMUTENIbHOM (opMe C MUHUMAIBHBIM HCIOJb30BAHUEM
MareMaTH4eckoro gopmanusma.
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Tembl, CBsSI3aHHBIC C HEMPEPHIBHBIMHU CIIYYailHBIMH BEIMYMHAMH, AKIICHTHPYIOT
BHUMAaHHE OOYYaIOIIMXCS HA OMHCAHUU M M3YYCHHH CIYYaWHBIX SIBJICHHH C TTOMOIIBIO
HempepbIBHBIX  QyHKIUNA. OCHOBHOEC BHUMAaHWE VACIACTCS TIOKA3aTeIbHOMY U
HOPMAJILHOMY  PAcTpeleCHUsIM, TIPU OTOM TMPEANojaraeTcs O3HAKOMHUTEIhHOE
U3ydeHHE MaTepraia 0e3 JoKa3aTeIbCTB MPUMEHIEMbIX (DaKTOB.

OOmiee YUCIO dYacoB, PEKOMEHJOBAHHBIX JUIA H3Y4YEHHUS YyYeOHOTO Kypca
«BeposiTHOCTB U cTaTUCTHKa» — 68 yacoB: B 10 kinacce — 34 yaca (1 gac B Henento), B 11
kiacce — 34 Jaca (1 Jac B HeZelo).

COAEPKXAHUE OBYUYEHUASA

10 KJIACC

[IpencraBnenne JaHHBIX C TOMOIIblO Tabmui wu  jauarpamm. CpegHee
apudMeTHIEeCKOE, MeJIMaHa, HanboJIbIlIee U HAUMEHBIIIEe 3HAUYCHHS, pa3Max, JUCTICPCHUS
U CTaHJAPTHOE OTKJIOHCHHE YUCIIOBBIX HAOOPOB.

CnydaliHble SKCIIEpUMEHTHI (OMBITHI) M Ciy4dalHble COOBITHS. DJIeMEHTapHbIE
coObITHsl (Mcx0abl). BepoaTtHocTh cnydaitHoro coObiTHs. bnuzocTh 4YacToTel U
BEPOATHOCTU COOBbITHI. CiydaiiHbIE OMBITHI C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU
coObITHsIMU. BeposiTHOCTH COOBITHII B ONBITaX C PAaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU
COOBITHSIMHU.

Onepanui Hajg COOBITHSIMHU: TIEpEceueHHue, OObENUHEHHE, MPOTHUBOMOIOKHbBIE
coObITus. J{uarpammer Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHass BEPOATHOCTb. YMHOXKEHUE BEpOSTHOCTEM. JlepeBo  CiydailHOTO
skcriepuMenTa. @opmyria MOTHOM BEposITHOCTH. HezaBucuMbIe COOBITHS.

KomOunartopuoe mpaBwino ymHoxenwus. llepecranoBku u Qakxropuan. Ywcio
couetanuii. Tpeyronsauk [lackans. ®opmyna 6mHoma HeroToHa.

bunapubiii ciyuyaliHbld ONBIT (MCHOBITAHHWE), ycneX W Heynaya. HezaBucumbie
ucnbiTanusg. Cepusi HE3aBUCUMBIX UCTIBITAHUM 10 mepBoro ycrnexa. Cepusi He3aBUCUMbIX
ucnblTaHui beprymm.

Cnyuaiinas BenuunHa. Pacnipenenenue BeposiTHOCTEH. J{narpamma pacnpeneneHus.
[Ipumeps! pacnpenesieHnii, B TOM YKCIie, TEOMETPUUYECKOE U OMHOMHUAIIBHOE.

11 KIIACC

UucnoBble XapaKTEPUCTUKU CIIyYalHBIX BEJIMYMH: MATEMaTHUYECKOE OXHUIAHUE,
JUCTEPCUsT W CTAaHJIAPTHOE OTKJIOHEHWe. [Ipumeppl NpPUMEHEHHsT MaTeMaTHUYEeCKOIO
OXXHMJAHWS, B TOM YHCJIE B 3a/Jadyax M3 IOBCEIHEBHOM XWU3HU. Maremarnueckoe
OXXKHJIaHWE OWHApHOW CIydallHOM BeJMYMHBL. MaremMaTH4ecKoe OXXHIAHUE CYMMBI
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CIIy4alHBIX BEIWYMH. MaremMaTH4ecKoe OXUIAHWE U JHUCIEPCUS FEOMETPUYECKOTO H
OMHOMUATBLHOTO pacrpeeIcHu.

3aKoH OONBIINX YHCENl U €r0 pojib B HayKe, MpUpoAe U obuiecTBe. BoIOOpOUHBIiA
METOJ UCCIECAOBAHUN.

IIpuMepsl  HENpepbIBHBIX — Clly4aWHbIX BenuduH. [loHsaTHe 0 IIOTHOCTH
pacrpeneneHus. 3aaauu, NpUBOJAIINE K HOPMalIbHOMY pacnpeneneHuro. [lonatue o
HOPMAaJIbHOM PACIIPEIEIICHHUM.

NPEAMETHBIE PE3YJIBTATBI

K xonity o0yuenust B 10 kjacce oOy4aronuics moayduT Cleayonye npeIMeTHbIe
pe3yJIbTaThl:
YUTATh U CTPOUTH TAOJIUIIBI U TUATPAMMBI;

OTIEPUPOBATH MOHATUSAMHU: CpeaHEe apudMEeTHIECKOE, MeIaHa, HauboJbIIIee,
HAaMMEHBIIIEE 3HAUYCHUE, pa3MaxX MacCUBa YHCIIOBBIX JIAHHBIX; ONIEPUPOBATH MOHATUSIMMU:
CIIy4yalHBIA SKCIEPUMEHT (OIBIT) U CIy4yallHOE COOBITHE, JJIEMEHTApHOE COOBITHE
(37IeMEeHTapHBIM HCXOJ) CIyYaHOrO OIbITa, HAXOAUTh BEPOSITHOCTH B OIBITAX C
PaBHOBO3MOXHBIMH CIYYallHBIMH COOBITUSIMH, HAXOJUTh M CPaBHUBATH BEPOSTHOCTHU
COOBITHII B HM3YYEHHBIX CIyYalHBIX IKCIIEPUMEHTAX; HaXOJIUTh U (POPMYIUPOBATH
COOBITHS: TIEpeceueHre U 00bEeIMHEHNE TAHHBIX COOBITUM, COOBITHE, TPOTHUBOMOIOKHOE
JAHHOMY COOBITHIO, TOJIL30BATHCSA JUArpaMmamMu Oiinepa v (QOpMyNON CIOXKEHUS
BEPOSATHOCTEN IPU PELICHUM 33Ja4; OIEPUPOBATH IOHITUAMU: YCIOBHAsI BEPOSITHOCTb,
HE3aBHCHMbIC COOBITHS, HAXOAUTh BEPOSATHOCTH C MOMOIIBIO MPaBHJIa YMHOXKEHUS, C
IIOMOLIBIO JIEpEBa CIYYaWHOI'O OIIbITA; NPUMEHSITh KOMOWHATOPHOE TIPABHUIIO
YMHOKE€HUS IIPU PELICHUHN 3a/1a4; ONIEPUPOBATH NOHATUSAMMU: UCIIBITAHUE, HE3aBUCUMBIE
UCIIBITAHUS, CEPUS
WCIIBITAHUM, yCTIEX U HEeyAaua, HAXOIUTh BEPOSATHOCTU COOBITUN B CEpUU HE3aBUCUMBIX
UCIIBITAHHH J10 TIEPBOTO YCIIE€Xa, HAXOAUTh BEPOSITHOCTH COOBITUN B CEPUU UCTIBITAHUM
bepnyinu; ONEPUPOBATh TMOHATHUAMU: CJHy4yalHas BEJIWYHWHA, pPAcCIpEeIeIICHUE

BEPOSITHOCTEM,

auarpaMMa pacrpeneneHusl.

K xonmy o0yuenust B 11 ki1acce oOydaronuiics noayduT cleayIolye npeaMeTHbIe
pe3yJIbTaThI:

CpPaBHUBATh BEPOATHOCTH 3HAYEHHUM CIIyYaWHOW BEJIMYMHBI IO PACHIPEICITICHUIO WIIH

C TMOMOIIBI0 JAuarpaMM; OIEPUPOBATh NOHATHEM MAaTEMAaTUYECKOTO OXHUIAHMUS,
MPUBOJIUTH MMPUMEPHI, KAK

IMPUMCHACTCA MAaTEMATHYICCKOC OXHNIaHHuC CJ'Iy‘-IElfIHOfI BCJINYHNHBI HaXOOUTb
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MAaTCMAaTUYCCKOC OKHNAAHUC I10 JAaHHOMY pPacCHpCACIICHUIO,
HMCTb TMPCACTABIICHUC O 3dKOHC 0OJBIINX YHUCCII,
HUMCTD IMPEACTABICHUC O HOPMAJIbHOM PacCIpCACIICHUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue pazgena  KomuuecTBo OcHoBHOE conepakatue OCHOBHBIE BUJIbI I€SITETbHOCTH
(TembI) Kypca 4acoB oOy4Jaromuxcs
[IpencraBneHne HaHHBIX M 4 [IpencraBineHne TaHHBIX C HOMOIIBIO M3BiekaTs HHGOPMAHIO 13
onucarebHasl CTaTUCTHKA Tabsui u quarpamm. CpenHee

Ta6JII/III " JuarpaMm, HCmojJab30BaTb
Ta6JII/IIILI " JuarpaMmsbl J1JId
MNpCaACTaBJICHUA CTATUCTHYICCKHUX

apupMeTHIEeCKOE, MeTMaHa,
HauOoJIbIlIee M HAUMEHBIIIEE 3HAUCHUS,
pa3Max, AMcrepcus, CTaHIapTHOE

JaHHBIX. HaxoauTh onucareibHbIC
OTKJIOHCHHC YN CJIOBBIX Ha60pOB

XapaKTEPUCTUKH JTaHHBIX.
BeiaBuraThb, KpUTHKOBATH
TUIIOTE3bI O XapaKTepe CIyYanHOU
M3MEHYMBOCTHU U ONPEACIISIOIINX €€
dakTopax
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Cityuaiinbie OTIBITHI u
Cily4aliHbl€ COOBITHS, OTBITHI
C PaBHOBO3MOKHBIMHU

QJICMCHTAPHBIMH UCXOJaMHU

CryyaitHble SKCIIEpUMEHTHI (OTBITHI) U
Clly4aliHbIe COOBITHSI.

DneMeHTapHbIe COOBITHS (MCXOIbI).
BeposTHOCT CiiydaitHOTO
cobbITUs. BeposiTHOCTH cOOBITHH B
OMBITaX C PABHOBO3MO>XHBIMHU
3JIEeMEHTAPHBIMU COOBITUSIMHU.
[IpakTuueckas padora

BeiieasiTe Ha puUMepax ciy4anHble
COOBITHSI B OMNMCAaHHOM CIy4allHOM
OTIBITE.

D®opmMyJIMPOBATH YCIOBUS IPOBEACHUS
CJIy4alHOTO OIIBITA.

Haxoauthb BepOsSITHOCTH COOBITHIA

B ONBITAX C PABHOBO3MOYKHBIMH
HCXOJaMH.

MopaeaupoBaTh ONBITHI

C pPaBHOBO3MOKHBIMHA 3JICMCHTAPHBIMHA

UCXOJIaMHU B XOJI€ TIPAKTUICCKOM
paboTHI

Omnepanuu HaJT COOBITHSAMU,

CJIOKEHHUE BEPOSTHOCTEU

Omneparnuu HaJl COOBITUSMU:
nepeceyeHre, 00beTMHEHNE COOBITHH,
MIPOTUBOIIOJIOKHBIE COOBITHSA.
Juarpammel Diinepa. @opmyna
CJIO’KEHUSI BEPOSTHOCTEN

Hcnoab3oBaTh nuarpaMMsl Jiliepa u
CJIOBECHOE OMMCAHHUE COOBITUN IS
bOpPMYIUPOBKHU U U300paKEHUS
00bEIMHEHUS U TIEPECEUEHUs COOBITUH.
Pematsb 3aga4m ¢ UCNOIb30BaHUEM
(bopMyITBI CIOKEHUS BEPOSTHOCTEH
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Y ciI0BHas BEPOSITHOCTb,
JIEPEBO CIIYYalHOTO
ombITa, GopMya MOJTHOU
BEPOSITHOCTHU U
HE3aBUCHUMOCTh COOBITUI

VYcnoBHas BEPOATHOCTh. Y MHOKEHUE
BEPOSTHOCTEU. J[epeBo ciydaitHOro
akcnepuMenTa. opMyra MoaIHou
BeposTHOCTU. HezaBucumbie coObITHS

Pemnars, 3amaum Ha HaxOXICHUE
BEPOSITHOCTEN COOBITHI, B TOM YHCIIC
YCIOBHBIX C IIOMOLIBIO  JIEpEBa
CJIy4alHOTO OIIBITA.

OmnpenensiTh HE3aBUCUMOCTh COOBITHI
no d¢opMmyiae W MO OpraHU3alNU
CJIy4alHOTO OIbITa

DneMeHThl KOMOWHATOPUKHU

KomOunaropHoe npasuio
yMHOeHus1. [lepecTaHOBKU U
daxTopuan. Yuciio coueTaHui.
Tpeyronpauk Ilackas.
®opmyna 6uHoma HeroToHa

HUcnoab3oBaTes npaBuiio
YMHOXEHUS IS [IEPEUUCIICHUS
COOBITHI B CIIy4aifHOM OTIBITE.
IMonb3oBaTbest GopMyInoit u
TpeyroibHuKkoM llackana s
OIIPEJIEIICHUs YHACIIa COYCTAaHUN

CepI/II/I IIOCJIICA0BATCIIbHBIX

HCOBITAHUNA

buHapHBIN CiTy4aillHBIN OIBIT

(uctipITaHME), ycmex W HeyjAaya.
HeszaBucumbie wucnbitanus. Cepust
HE3aBUCHUMBbIX UCIIBITAHUN 10 IEPBOTO

Pa3ouBaTh CI0KHBIE IKCIIEPUMEHTHI
Ha OTJICJIbHBIC UCTIHITAHUS.
OcBauBaTh NOHSITUS: UCTIBITAHUE,
CepHsl HE3aBUCUMbBIX UCIIBITAHUM.
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ycrnexa. Cepust HE3aBUCUMBIX
ycneiTaHni bepryiu.
[Ipaktuueckas pabora ¢
UCIIOJIb30BAHUEM AJIEKTPOHHBIX
Ta0IUIY

IIpuBoaAMTEH IpUMeEPHI CEpUl
HE3aBHUCHMBIX UCIIBITAHUM.
Pemare 3a1a4m Ha nouck
BEPOSITHOCTEN COOBITUH B CEPUU
WCIIBITAHU JI0 IEPBOTO yCIEXa U B
cepusX UcHbITaHUU bepHyin.
N3yyaTs B X0[€ NPaKTUYECKOH
padoTHhI C UCTIOJIBL30BAHUEM
AIIEKTPOHHBIX TaOJIUIL
BEPOSITHOCTU COOBITUH B CEPUSIX
HE3aBUCHUMBIX HUCIIBITAHUM
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CrnyyaiiHple BETUYUHBI 6 CrnyuyaiiHast BeTUYHHA. OcBaHBATH MOHSTHS: CiTyyaiinas
1 pacnpe/ieeHus Pacipenenenne BepOHTHOCTeIé' BEJIMYMHA, PACcTIpe/IeNIeHE, Ta0IuIa
narpamma pacmpeneicaus. Cymma u
Huarp paciipen 8 y pacmpeaeneHus, 1uarpaMma
NPOU3BEJICHUE CITyYaifHBIX BEIUMYUH.
N pacmpeaeneHusl.
[Tpumepsl pactpesieieHni, B TOM
IIpuBoaAuTH IpUMeEPHI
YHCIie TEOMETPUIECKOE 1 ¥
S HHOMUAILHOE pacmpeeneHuil, B TOM YUCIIe
T€OMETPUIECKOTO U
ouHomuaneHOro. CpaBHMBATH
pacrpeaeneHus CIrydaiiHbIX BETHUNH
HaxoauTth 3HaUCHUSI CYMMBI U
MPOU3BEACHUS CIIyYailHBIX BEJIUYMH.
Ctpourp ®W  pacno3HaBaTh
reoMeTpUIeCcKoe U OMHOMHAIIbEHOE
pacmpeneneHue
[ToBTOpeHue, 0600IIEeH e, 5 OnucaTeNbHAS CTATHCTHKA. IoBTOPATHL U3yUYEHHOE
CUCTEMaTH3alns SHAHH Cay4aiiHbI€ OIIBITHI U BEPOSITHOCTH ¥ BRICTPAMBATE CHCTEMY 3HAHHH
CIy4alHBIX COOBITHHA. Omieparuu Ha
COOBITUAMHU. DJIEMEHTHI
KOMOMHATOPUKH, CEPUU HE3aBHUCUMBIX
VICTIBITAHU I
34

OBILIEE  KOJIMYECTBO
YACOB I10 ITPOTPAMME
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11 KJIACC
HaumenoBanue pazgena  KoauuecTBo OcHoBHOe conepxanue OCHOBHBIE BUJIbI IEATEIHBHOCTH
(Temnl) Kypca 4acoB oOy4Jaromuxcs
MaremMaTHuecKoe 0KUIAHUC 4 [Tpumeps! IpUMEHEHUS OcBauBaTh MOHITHE MATEMATHYECKOTO

CIIy4aliHOM BEJIMYHHBI

MaTEMaTUICCKOTO OXKUIaHUS
(cTtpaxoBaHue, 10TEPES).
MareMaTH4ecKoe OXKUIaHUE CYMMBI
CITy4aiHBIX BCJIUYHH.
MaremMaTudeckoe OKHJIaHUE
I€OMETPUIECKOT0 ¥ OMHOMHUAITBLHOTO
pacrpeeneHuin

OKUJIaHHUSL.
IIpuBOAUTH U 00CYKAATH IPUMEPHI
PUMCHCHUS MaTeMaTHYECKOTO
OKHJIaHMS.

BoryucasiTb MaTeMaTHYECKOE
OKUJJaHUE.

Hcnonb3oBaTh MoHATHE
MaTEMaTUYECKOTO OKUJAHUS U

€ro CBOMCTBA MPHU PEUICHUU

3ajay.

Haxoauthb 110 U3BECTHBIM (hopMYyIamMm
MaTEMaTHYECKOE OXKHUTAHIE CYMMBbI
CJIy4ailHbIX BEJIWNYHH.

HaxoauTs 110 U3BECTHBIM opMyIIam
MaTEeMaTUYECKUE OKUJIaHUS
CIIyYalHBIX  BEJIMYHMH, HMMEIOIINX
reOMETPUYECKOe W OMHOMHUAIBHOE
pacrpeaeneHus
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Jlucniepcus u cTaHaapTHOE
OTKJIOHEHHE  CIIy4aliHOM
BEJIMYMHBI

Jlucnepcus u ctaHIapTHOE
OTKJIOHEHHE. [{ucniepcun
F€OMETPUYECKOT0 1 OMHOMHAIIBHOTO

OcBauBaTth TOHATHS: JHCHEPCUS,
CTaHJIAPTHOE OTKJIOHEHUE CIIy4YalHOU
BEJINYUHBI.

pacnpenenenus. IlpakTuueckas
paboTa ¢ UCIOJIb30BAaHUEM
AJIEKTPOHHBIX TAOJIHIL

Haxonurths gucnepcuto mo
pacnpenenenuo. Haxoauts 1o
W3BECTHBIM (OpPMYJIaM JUCTIEPCHUIO
Tr€OMETPUYECKOTO U OMHOMHUAIBHOTO
pacnpenesieHus, B TOM YUCIIE B X0/
MPAKTUYECKON pabOTHI €
HCIIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJIUL]

3aK0H OOJIBIIINX YHCEIT

3aK0OH OOIBIINX YHCEIL.
Br16opouHbIii METO UCCIEIOBAHU.
[TpakTrdeckas padota ¢
UCITOJTb30BAHUEM AJICKTPOHHBIX
Ta0JIHII

3HAKOMUTBCS C BEHIOOPOYHBIM

MCTOAOM HCCIICAOBAHNA COBOKYITHOCTH

JTaHHBIX.

N3yuaTh B X0/1€ MPAKTUYECKON PaOOTHI

C UCTIOJb30BAaHUEM DJIEKTPOHHBIX
TaOJIHIl MPUMEHEHNE BEIOOPOYHOTO
METO/1a UCCIIEOBAHUS
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HenpepsiBHbIE city4yaliHble
BEJIMYMHBI (pacTpeIeIeHHMs)

[IprMepsl HENIPEPBIBHBIX Cy4alHbIX
BenMuuH. @DyHKIWA  IJIOTHOCTH
pacpeesneHus. PaBHOMepHOE
pacipeiesieHue U €ro CBOMCTBA

OcBauBaTh NOHATHS: HENPEPbIBHAS
Clly4aiiHas BEJIUYUHA, HEIIPEPBIBHOE
pacripeieneHue, QyHKIUS MII0OTHOCTH
BEPOSITHOCTH.

IIpuBoauTHL TpUMEpPHl HENPEPBIBHBIX

CJIy4alHbIX BEJIUYNH.
HaxoauTh BeposSTHOCTH COOBITUI TIO

JaHHOW (DYHKITUU TJIOTHOCTH, B TOM
YHCJIE PABHOMEPHOT'O PACIIPEACIICHUS
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HopmanbeHoe pacnpenenenue

3agauu, MPUBOISIINE K HOPMATBHOMY
pacupeneneHnro. OyHKIMA IIOTHOCTH
Y CBOMCTBA HOPMAaJIbHOIO
pacupenenenus. [Ipaktnueckas
paboTa C UCIOJIb30BAHUEM
AJIEKTPOHHBIX TaOJUIL

OcBauBaTh NOHATHS: HOPMAIBHOE
paclpeiesieHue.

BoieasiTh 110 ONMCAHUIO CITyYaHbIE
BEJIMYMHBI, PACIIPEACIICHHBIE 10
HOpMaJbHOMY 3aKOHy. IIpuBoauTH
npuMepsbl 3a71a4, IPUBOISIINAX K
HOPMAaJIbBHOMY PaCIpPEIEICHHUIO.

HaxoauThb 4UCIIOBBIC XapaKTEPUCTUKH
HOPMAJILHOTO PACIIPECIICHHS T10
U3BeCTHBIM (popmynaM. Pemath
3aJla4yM, CBSA3aHHBIC C IPUMCHECHUEM
CBOMCTB HOPMAaJILHOTO PAaCIpPEICICHHH,
B TOM YHCJIE C UCIIOIL30BAHUEM
AIICKTPOHHBIX TAOHI]
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[loBTOpEHUE, 0000IICHNE

W cUCTeMaTu3alus 3HaHUI

19

[IpencraBneHne TaHHBIX C HOMOIIBIO
Ta0IUI] U AUarpamm, onucaTeabHas
CTaTUCTUKA, OIIBITHI C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU, BEIYUCIICHHE
BEPOSITHOCTEN COOBITHI C
npuMeHeHreM GopmyI1 U
rpaduueCcKUX METOJIOB
(KkoopaMHATHAS TIpsAMas, IEPEBO,
nuarpamma Jitiepa), cirydyaiiHbie

HOBTOpHTB N3YUCHHOC M BLICTPAaMBATb

CUCTEMY 3HAaHUU

BEJIMYMHBI U pacCIpeleIeHus,
MaTeMaTHYECKOE  OXKHUIaHUE
CIIly4alHOMN BEJIMYMHBI

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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HEPEYEHDb (KOAUPUKATOP) PACITPEAEJIEHHBIX 11O KNTACCAM
MPOBEPAEMbBIX TPEBGOBAHUM K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOM IPOI'PAMMBI CPEJJHET'O OBIIET'O
OBPA3OBAHUA U QJIEMEHTOB COAEPKAHUA 110 MATEMATHUKE

B denepanbHbIX M pEervoHANIBHBIX MPOIEIYypaxX OILEHKUW KadecTBa 0Opa3oBaHUS

UCIIOJNIb3yeTCa MepeyueHb (KoAupuKaTop) pacnpelleIeHHBIX M0 KiaccaM MpPOBEPSEMBbIX
TpeOOBaHUM K PE3yIbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTelIbHON MPOTrpaMMBbl CPETHETO

O6H_ICI‘O 06p2130BaHI/I$I " 3JICMCHTOB COACPIKAHUS ITO MATCMATHUKE.

10 KITACC IIpoBepsieMble TPeOOBAaHUSA K Pe3yJbTAaTaM OCBOCHMSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOTrPaAMMBbI

Kox [IpoBepsieMble MpeIMETHBIE PE3YIbTAaThl OCBOCHUS OCHOBHOM
NPOBEPSEMOTO o0pa3oBaTeIbHOM MPOrpaMMBbl CpeTHEro 00111ero 00pa3oBaHus
pe3ynbTaTa
1 Uucna 1 BEIYUCICHUS
11 OnepupoBaTh MOHATHSIMU: PALMOHAJIBHOE U JEHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS U JIeCATUYHAS APOOb, MPOIECHTHI
19 Boimonnare apudmerndeckue omnepanudd € PalMOHAIBHBIMH U
' NEUCTBUTEIILHBIMU YUCIAMU
13 BoimonHATh  NPUONMKEHHBIE  BBIYMCICHUS, UCIONB3Yys IpaBuia
' OKpYTJIEHUS, 1eNIaTh MPUKUAKY U OLIEHKY PE3yJIbTaTa BIYUCICHUN
OnepupoBaTh TMOHATHSIMHU: CTENEHb C LEJIBIM  [IOKa3aTeJeM,
cTtaHmaptHas ¢opMa 3amucu ACHCTBUTENBHOTO YHCIA, KOPEHb
1.4 HATypaJIbHOUW CTEMEeHH; MCIOJIb30BaTh MOIXOANIYI0 (HOPMY 3amucCh
NEUCTBUTENIbHBIX YHCEN JUIsl PELICHHUs] MPAKTHYECKUX 3aJad U
NpeACTaBICHUS TaHHBIX
OnepupoBaTh NOHATUSIMU: CUHYC, KOCUHYC U TAHT€HC MTPOU3BOJIBHOIO
1.5 yIiia; KCIOJIb30BaTh 3alUCh MPOM3BOJBHOIO YIJIa uepe3 oOpaTHbIC
TPUTOHOMETpUUYECKue QyHKIUU
2 YpaBHEHHS 1 HEPABEHCTBA
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OHGpHpOBaTb MOHATHAMMU: TOXICCTBO, YPAaBHCHUC, HCPABCHCTBO,

2.1 1IeJI0e, PaIMOHAILHOE, MPPAlMOHAIIBHOE YpaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPUUYECKOE YPABHCHHE
59 BeimostHATE  TIpeoOpa3oBaHUs TPUTOHOMETPUYECKHX BBIPAKCHUN H
' peraTh TPUTOHOMETPHYECKUE YPAaBHCHHUS
BeimosiHATE  mpeoOpa3oBaHMS — IICNBIX,  PAIllMOHAIBHBIX U
2.3 UPPAIMOHAIBHBIX BBIPAKCHWA W PEIIaTh OCHOBHBIC THITBI IIEJIBIX,
paIMOHAIILHBIX U UPPANMOHATILHBIX YPABHECHUH U HEPABCHCTB
54 [TpuMeHATh ypaBHCHHUS U HEPABCHCTBA IS PEIICHUS MAaTEMAaTHYCCKUX
' 3a/1a4 U 3a71a4 U3 Pa3IMYHbIX 00JIaCTel HAyKU U peabHOM KU3HU
MonenupoBarh peajibHbIe CUTyalldMd Ha SI3bIKE aireOphl, COCTABIIATH
25 BBID@KCHUS, YpaBHCHHUS, HEPABCHCTBA [0 YCIOBUIO  3aJayH,
UCCIIe1I0BATh
MOCTPOEHHBIE MOJIENIH C UCIIOJIH30BAaHUEM allnapara ajareopsl
3 OyHKIUHU U TpaduKu
OnepupoBaTh MOHATUSIMHU: (DYHKIIHS, CIOCOOBI 3aiaHusi (YHKIUH,
3.1 o0yacTh ompeneneHuss U MHOXKECTBO 3HAa4YeHWH (YHKIWU, Tpaduk
GbyHKIMM, B3aMMHO oOpaTHbIE (hYHKITUU
3.9 OnepupoBaTh MOHATUSIMHU: YETHOCTh M HEUETHOCTh (DYHKIIMH, HYIU
' (GYHKITUU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonb3oBaTh rpaduiku GyHKINNA 1S pEeIICHUST yPAaBHEHHM
34 Crpoutrp W uuTaTh TrpaduKu JIUHEHHOW (YHKIHUH, KBaJPATUIHOU
' GbyHKIIMHY, CTENIEHHON (DYHKITHH C IIEJIBIM TToKa3aTeaeM
Hcnonp3oBaTh rpaduku QyHKIUN ISl UCCIEAOBAHUS TPOIECCOB U
35 3aBUCUMOCTEH MPHU PEIICHUH 3a71a4 U3 JPYTUX YICOHBIX IPEIMETOB U
' peaNbHOW JKU3HHW, BBIpAXKaTh (OPMYJIaMU 3aBUCHUMOCTH MEXIY
BEJTMYMHAMU
4 Hagaya MmatemaTtrueckoro aHammsa
41 OnepupoBaTh MOHATHSIMU: MOCIEIOBATEIHLHOCTD, apupMeTHIecKas 1

reoMCeTPpHUICCKas MMporpecCcCumn
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4.2

OnepupoBaTh MOHATUSIMH: OECKOHEUHO yOBIBAIOIIAS T€OMETPUUIECKAST
nporpeccus, cymMma OECKOHEYHO YOBIBAIOIIEH TI'€OMETPUUECKOMN
IIPOTPECCHH

4.3

3ajaBaTh MOCIEA0BATEILHOCTH PA3IUYHBIMU CIIOCOOaAMU

4.4

Hcnonp3oBaTh CBOWCTBA IOCIENOBATEIBHOCTER U IIPOIPECCUN IS
pelIeHns peallbHbIX 3a]1a4 IPUKIIAJHOTO XapaKkTepa

MHOKeCTBa U JIOTHKA

5.1

OHGpI/IpOBaTB MMOHATUAMU: MHOKCCTBO, OIICPAllU HAaJl MHOKXCCTBAMHU

5.2

Hcnonp30BaTh TEOPETHKO-MHOXKECTBEHHBIN amnmapaTr JJis ONUCAHUS
peanpHbIX MPOLECCOB W SIBIICHWM, NMPU PEUIEHUU 3aJad U3 JPYTux
y4eOHBIX TPEIMETOB

5.3

OHGpHpOBaTB IMMOHATHUAMMU: OIIPCACIICHNUC, TCOPEMaA, CICACTBHUC,
JO0Ka3aTCIbCTBO

TGOpI/I}I BepOHTHOCTeﬁ N CTaTHCTHUKA

6.1

Yutath n CTPOUTH Ta6JII/ILILI " JuarpaMmbl

6.2

OnepupoBaTh MOHATHIMH: cpefaHee apudMeTHYecKoe, MeauaHa,
HamOoJbIlIee, HaUMEHbBIIIEE 3HAUYCHHE, Pa3Max MAacCHBa YHCIOBBIX
JTAHHBIX

6.3

OnepupoBaTh MOHATUSIMU: CIyYailHBIM 5SKCIEPUMEHT (ONBIT) H
CiIy4aitHoe coOBITHE, dJIEMEHTapHOE COOBITHE (IIEMEHTAPHBIM HCXO.)
CIIy4ailHOTO  ONBITa; HAaXOJWUTh BEPOSITHOCTHU B  OMBITaX C
PaBHOBO3MOXXHBIMH ~ CIIy4allHBIMH  COOBITHSIMH,  HaxOJIUTh M
CpPaBHUBATh BEPOSITHOCTU COOBITUA B HW3YUYEHHBIX CIyYalHBIX
AKCIIEPUMEHTAX

6.4

Haxomute u hopMynupoBaTh COOBITHS: TepeceueHUE U 00HETMHECHHE
JTAHHBIX COOBITUH, COOBITHE, TTPOTHUBOIIOJIIOKHOE JAHHOMY COOBITHIO;
MOJIb30BaThCsl JAuarpaMMaMmu  OWiepa U (DopMynoil  ClIOXKeHUs
BEPOSITHOCTEHN MPU PEIICHUU 3a/1a4

6.5

OnepupoBaTh NOHATHSIMH: YCJIOBHAS BEPOSTHOCTb, HE3aBUCHUMBIC
COOBITHS; HAXOAUTH BEPOSITHOCTHU C TTOMOIIBIO MPaBUIa YMHOXKEHHUS, C
MOMOUIBIO JI€pEBa CIy4aiiHOTO OIbITA
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[IpyuMeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS MPU PEILICHUN

6.6
3a1a4
OnepupoBaTh MOHATUSMHU: HCIBITAHUE, HE3aBUCHMbIE HCIBITAHUS,
6.7 cepusl UCIIBITAHUM, yCTIeX U HeyJjaua; HAaXOIUTh BEPOSATHOCTH COOBITUI
' B CEpUM HE3aBUCHUMBIX HCIBITAHUN 10 MEPBOro ycrexa, HaXOIUThb
BEPOSATHOCTU COOBITHI B cepuu ucnbiTaHuN bepHyinu
6.8 OnepupoBaTh MOHATUSMU: CIydyailHas BeJIWYMHA, paclpeiesieHue
' BEPOSTHOCTEH, AUarpaMMma pacupeieeHus
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSMU: TOUKA, IPSIMasi, MIIOCKOCTh
79 [TpuMeHsATh aKCUOMBI CTEPEOMETPHUH U CIICJICTBUS U3 HUX MIPU PEILICHUN
' reOMETPUYCCKUX 3314
OnepupoBaTh HNOHATUSAMH: MAPATIIETBHOCTh M IMEPIEHIUKYISIPHOCTD
7.3 IPSIMBIX U INIOCKOCTEM
74 KnaccuduimpoBath B3aiMHOE pacroyioKeHUE MPSAMBIX U MJIOCKOCTEH
' B IIPOCTPAHCTBE
OnepupoBaTh MOHATHAMM: ABYTPaHHBIM Yroj, I'PaHH JIBYIPaHHOI'O
7.5 yria, peOpo ABYTpaHHOTO yIJia, JIMHEWHBIA yroji ABYrpaHHOTO yria,
rpaaycHas Mepa ABYTPaHHOIO yriia
OnepupoBaTh NOHATHAMU: MHOTOI'PAHHHK, BBITYKJIBIA U HEBBITYKJIBIN
7.6 MHOTOI'PaHHUK, AJIEMEHTHI MHOT'OI'PaHHHKA, IPABUWIBHBIN
MHOTOI'PaHHUK
Pacrio3HaBaTh OCHOBHBIE BUJbl MHOTOI'PAHHUKOB (MMMpaMuJia, Npu3mMa,
[ OpSMOYTOJIbHBIN Mapaliienenunesn, Kyo)
KnaccudpuinmpoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHUS IS
KjIaccu@uKanuy  (BBIMYKJIbIE M HEBBINYKJIblE MHOTOIPAaHHUKH,
7.8 OPABWIbHBIE MHOTOIPDAaHHHMKHM, MpPSMbIE W HAKJIOHHBIE IPHU3MBI,
napasuiesienune/ibl)
OnepupoBatb HOHSTHIMU: CeKyllasg  IUIOCKOCTb,
7.9 CEYEHHE MHOTOTPaHHUKOB
OOBACHATH NPUHLMIIBI TOCTPOEHUSI CEYEHUH MHOTOTPAHHUKOB,
7.10

HCIIOJIB3YyA MCTO CIICOIOB
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7.11

Ctpouth ceyeHuss MHOTOIPAaHHUKOB METOJOM CJIEIOB, BBINOJHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢duryp: Bug cBepxy, cOOKy, CHU3Y

7.12

Pemate 3aJlaiyi Ha HAXOXKIACHHC TI'COMCTPHYCCKHX BCJIMYHUH II0
06pa3uaM HWJIIN aJIrTOpuTMaM, HNPUMCHAA HU3BCCTHBIC AHAJIUTHUYCCKUC
MCTOAbI IIPH PCIICHUMU CTAHAAPTHBIX MATCMATHYCCKHUX 3aJda4d Ha
BBIYUCIICHUC paCCTOSIHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOYKH 1O
HpHMOﬁ, OT TOYKH OO IUIOCKOCTH, MCKAY CKPCHIMBAOIINMUCA
MpsAMBIMHA

7.13

Pemats 3ala91 Ha HAXOXIACHUC TCOMCTPUYCCKUX BCJIWYHUH II0
06pa3uaM Wi aJiropuTMaM, IMIMPHUMCHAA HU3BCCTHBIC AHAJIUTUYCCKHUC
MCTOABI TIpU PCHICHUMU CTAHAAPTHBIX MATCMATHUYCCKHUX 3addd Ha
BBIYUCIICHUC YIJIOB MCKAY CKPCIIMBAIOMINMUCA IIPAMBIMH, MCKIY
HpSIMOﬁ " IINIOCKOCTBIO, MCIKAY IINIOCKOCTAMHU, ABYI'PAHHBIX YIJIOB

7.14

Boruncnare oObeMbl U IUIOMIAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB
(mpusma, TUpaMuaa) C TOpUMEHEHHEM (HOpMyJ, BBIYHCIATH
COOTHOIIICHUS MEXIy IUIOIAIAMH IOBEPXHOCTEH, oO0beMaMu
M0JIOOHBIX MHOTOTPAaHHUKOB

7.15

OnepupoBaTh NOHATUSMH: CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CHMMETPUH, IIEHTP, OCh U INIOCKOCTh CUMMETPHUH (PUTYPBI

7.16

N3Bnekath, mpeoOpa3oBbIBaTh U UHTEPHPETUPOBATH HUH(POPMAIUIO O
POCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEACTABICHHYIO Ha
YepTexKax U pUCYHKaxX

7.17

[IpumenaTs r€OMETPUYECKUE bakTb TS peleHus
CTEPEOMETPUYECKUX 3aJ1a4, IPEANOJararolux HECKOJIbKO IIaroB
pEIIeHMs], €CJIM YCIIOBUS IPUMEHEHUS 3a/1aHbI B IBHOU (hopme

7.18

[IpumenaTs MPOCTEUIIINE IIpOrpamMMHbIE CpelcTBa 151
AIEKTPOHHOKOMMYHUKAIOHHbBIE CHUCTEMBI pu peueHun
CTEPEOMETPUUECKUX

3aJga4d

7.19

[IprBOAUTE MpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE
Y YKW3HU, PACIIO3HABATH MPOSBIECHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE
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7.20

[IpuMeHsAT, MONy4YEHHBbIE 3HAHUS Ha MPAKTHKE: aHAIU3HPOBATH
peanbHble CUTYallud M NMPUMEHATh U3YUYEHHBIE MOHATHS B IpOLEcCe
NOKMCKA PEIHIeHUs] MaTeMaTU4ecKu C(HOPMYIUPOBAHHONW MNPOOIIEMBI,
MOJENUPOBATh  pPEAJbHBIE CUTyallUd Ha  S3BIKE T'€OMETPHH,
UCCIIEIOBAaTh  IMOCTPOCHHBIE  MOJEIM  C  HUCIIOIb30BaHUEM
reOMETPUYECKUX MOHATUA U TeOopeM, ammaparta ainreOphl, pelarb
NPaKTUYECKUE 3a7a4H, CBSI3aHHBIE C HAXOKICHUEM I€OMETPUUYECKHUX
BEJIMYUH

IIpoBepsiemble 3JIEMEHTBI COAEPKAHUSA

Kon [IpoBepsieMblii 3JIEMEHT COJIEpKAHUS
1 Uucna v BEIYUCIIEHUS
Panmonanpabie ynciaa. OOBIKHOBEHHBIC U JCCATUYHBIE JPOOH, MPOICHTHI,
OCCKOHEUHbIE TepuoAuYecKre ApoOu. Apudmernyeckue omnepanuu C

1.1 palMOHAILHBIMU ~ YHCJIaMH, TNPeoOpa3oBaHUsl YHCIOBBIX BBIPAKEHHI.
[Ipumenenue apoOel U MPOIEHTOB MJisi pEUICHUs MPUKIAAHBIX 3a/1ad U3
PAa3JMYHBIX OTPACIICH 3HAHUN U PEATbHOU )KU3HU
JlelicTBuTeNbHBIEC Ynciia. PalinoHalIbHbIE U HPPALIMOHAIBHBIE YUCIIA.

12 Apudmernueckue onepauu C NEUCTBUTEIIbHBIMU YUCJIaAMU.
[TpubnuxkeHHbIE BBIYMCICHUSA, MpPaBUJIa OKPYTJIEHUS, MPUKHUIKA U OLIEHKA
pe3yibpTaTa BHIYUCICHUN
Cremmenp ¢ 1enbiM  mokaszareneM. CrangaptHas Qopma  3amucu

3 JEUCTBUTENBHOTO uMcia. Vcmonb3oBaHue MOAXOASIIEH (OpMBI 3amucH

1. NEUCTBUTENIBHBIX YWCEN [JJIsl pElIeHUs NPAKTUYECKUX 3aJad U
peACTaBICHUS TaHHBIX

14 ApudmeTnyeckuii KOpPEHb HaTypaJbHOU CTEIICHH. JevicTBus

' ¢ apuPMETHIECKUMHU KOPHIMHU HaTypaIbHOUN CTETICHH
CuHyc, KOCUHYC U TaHT'€HC YHCIOBOIO apryMeHTa. APKCUHYC, apKKOCHHYC,
1.5 apPKTaHI€HC YUCJIOBOTO apryMeHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxaecTBa U TOXAECTBEHHBIC MPe0Opa30BaHUS
99 [IpeoOpazoBaHne TPUTOHOMETPUUECKUX  BBIPAKEHUM. OcHOBHBIE
' TpUTOHOMETpUUYeCcKue HopMyIibl
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YpaBHEeHUE, KOpPEHb YypaBHEHHUs. HepaBeHCTBO, pelIEHHE HEPABEHCTBA.

2.3 Meton nHTEPBAIOB
2.4 Pemienue 1enpix U ApoOHO-pAIIMOHATBHBIX YPABHEHHUI U HEPABEHCTB
2.5 Pemrenne nppanoOHanbHBIX YPaBHEHUN U HEPABEHCTB
2.6 Pemienrie TpUroHOMETPUYECKUX YPABHEHHU I
[IpumeHeHne ypaBHEHHI U HEPABEHCTB K PEIICHUIO MaTeMaTHUYECKUX 3a1a4
2.1 W 33]1a4 U3 Pa3IMYHbIX 00JIaCTEeN HAYKU U PeaJIbHOM KU3HU
3 OyHKIMHU U TpaduKu
Oynkus, cnocoObl 3aanus GyHkuuu. ['paduk Gynkiuu. Bzanmuao
31 oOpaTHbie PYHKIHH
O6nactb onpeneneHuss ¥ MHOXECTBO 3HaueHuM GyHkuuu. Hynu ¢yHkumu.
3.2 [TpoMesxkyTkH 3HAaKOMIOCTOSIHCTBA. UeTHbIE U HEUeTHbIE QYHKIUU
CrerneHHas QyHKIUS ¢ HATYpaJbHBIM U IEJIbIM MOKa3aTesneM. Ee cBoiicTBa u
3.3 rpaduk. CBoiicTBa U rpa@uK KOPHS N-Oi CTENEHU
34 Tpuronomerpuyeckasi OKpy>KHOCTb, ONPEIEIEHUE TPUTOHOMETPUUECKUX
' (GYHKIIUN YMCIIOBOTO apryMeHTa
4 Hauana matemarnueckoro aHaiusa
ITocnenoBaTeabHOCTH, CHOCOOBI  3aJaHUs OCJIENOBATEIILHOCTEN.
41 'Monoronusre MOCJIE0BATENLHOCTH
ApudmeTtnueckas u reomeTpudeckas nporpeccuu. beckoneuno yosiBaromas
4.2 reomeTrpudeckass  mporpeccusi. Cymma  OeCKOHEYHO  yOBIBarOIEH
reoMeTpUUYeCcKOM nporpeccu. @opmyiia CIOKHBIX IPOLIEHTOB.
Hcnosb30BaHuE NPOrpPEeCCHN ISl PELICHUS pealbHbIX 3aa4 PUKIIAHOTO
Xapakrepa
5 MHoKecTBa U JIOTUKA
MHokecTBO, onepanuu HaJ MHOXKecTBamu. J(narpammsl Oiinepa — Benna.
51 [IpumMeHeHne TEOpEeTUKO-MHOXKECTBEHHOIO —ammapara s ONUCaHus
' peanbHbIX MPOLIECCOB U SIBICHU, IPU PELIEHUH 3a/1a4 U3 IPYTrUX y4eOHBIX
MIPEIMETOB
5.2

OHpeIleJ'ICHI/Ie, T€OpCMaA, CICACTBUC, JOKA3aTCIILCTBO
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Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpencraBieHne nOaHHBIX C MOMOUIIbIO Tabnul M auarpamMm. CpenHee
apupMeTHIecKoe, MeuaHa, HauooJIblllee U HaMMEHbIIIee 3HaYEHUsI, pa3max,
JUCTIEPCUS U CTaHAAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB

6.2

CnyyaiiHple  9KCIEPUMEHTHI  (OMBITBI) W CllydallHble  COOBITHSI.
DOnemeHTapHble COObITUSL (MCXO/bI). BeposTHOCTH CilydalHOTO COOBITHS.
bnuzocTth wacToThl W BEpOSTHOCTU cOOBITUN. CllydailHble ONBITHI C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITUSMH. BepossTHOCTH COOBITHIT B
OMbITaX C PABHOBO3MOHBIMH 3JIEMEHTAPHBIMHU COOBITUAMHU

6.3

Omnepanuu HaJl COOBITHSAMU: TIEPECEUCHUE, 00hEAUHEHNE, TTPOTHUBOIIOIO0KHBIC
cobbiTus. J{narpammel Ditiepa. @opmysia CI0KEHUST BEpOSTHOCTEH

6.4

VYcCioBHAas BEPOSITHOCTh. YMHOMKEHUE BEPOSTHOCTEH. JlepeBO Ciy4yalHOTO
skcriepuMenTa. Gopmyria MoTHOM BeposiTHOCTH. HezaBucumbie cOOBITHS

6.5

KomMOunaroproe npaBuio ymHoxeHusi. [lepectanoBku u dakropuan. Yucio
coueranuii. Tpeyronpauk [lackans. ®opmyna oOunoma Herotona

6.6

bunapHBIN ciTydaifHbIN ONBIT (UCTIBITAHKE ), YCTIEX U HeyAada. HezaBrucumeble
ucnbiTanus. Cepusi HE3aBUCHUMBIX MCIBITAHUWA A0 mepBoro ycmnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyim

6.7

CnyuaiiHass BenuuuHa. Pacrmpenenenue  BeposTHocTed. J[marpamma
pactpenenenus. [Ipumepsl pacnpeienieHnii, B TOM YUCJIE T€OMETPUUECKOE U
OMHOMHAIIEHOE

I'eomerpus

7.1

OcHOBHbIE TIOHATUA  cTepeomeTpuu. Touka, TmpsMasl, IUIOCKOCTb,
npocTpadcTBo. [loHsATHE 00 aKCMOMATUYECKOM MTOCTPOEHUU CTEPEOMETPHU:

AKCHUOMBI CTCPCOMCTPHUU U CIICACTBUSA U3 HUX

7.2

B3anmHOe pacnosiokeHue MNpsMBIX B MNPOCTPAHCTBE: IEPECEKAIOIINECS,
napajuleibHbIE U CKpeIUBaomuecs npsamMsie. [lapamienbHOCTh NpAMbIX
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U IUIOCKOCTEW B IIPOCTPAHCTBE: MapajulesIbHbIC NPSAMBIE B IIPOCTPAHCTBE,
[apAJJICIBHOCTh TPEX IMPAMBIX, MMAPAUICIBHOCTh IPAMOU U IUIOCKOCTH.
Yrael ¢ COHAIIpaBIEHHBIMU CTOPOHAaMM, YIOJ MEXIAY MpPsIMBIMA B
npoctpaHcTBe. IlapamienbHOCTh IUIOCKOCTEN: MapajuleiabHbIE IITIOCKOCTH,
CBOMCTBA IIapaJUIEIbHBIX IUIOCKOCTEW. Ilpocreiine NpoCTpaHCTBEHHBIE
¢Gurypsl Ha IJIOCKOCTH: TeTpa’ap, KyO, Napajulesienuriesl, MOCTPOCHUE
ceyeHun

7.3

[leprieHAUKYIJISIPHOCTD IPSAMOM U INIOCKOCTU: IEPIICHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, MPAMBIE MTAPAJIICIbHbIE U IIEPIECHAUKYIISIPHBIE K TUIOCKOCTH,
IIPU3HAK MEPHEHIUKYISIPHOCTU NPAMON U IIOCKOCTH, TEOpEMa O MHPSIMOU
NEPIECHAUKYIAPHON IUIOCKOCTU. YTIJIbl B IPOCTPAHCTBE: YrOJd MEXIY
IPSMOM M IUIOCKOCTBIO, JIBYTPAHHBIN YrOJj, JIMHEWHBIA YIOJl JBYIPAHHOI'O
yria. [lepneHauKynsp U HaKJIOHHBIE: pACCTOSIHUE OT TOYKH JI0 INIOCKOCTH,
pPacCTOsIHHE OT MPSIMOM /10 TUIOCKOCTH, MPOEKUUS (UTYphI HA TIIOCKOCTD.
[leprieHAUKYIJISIPHOCTD IUIOCKOCTEW: IPU3HAK IEPIEHAUKYISIPHOCTH IBYX
I10CcKOCTeR. TeopeMa o Tpex NeprneHAuKyIsIpax

7.4

[ToHsiTHE MHOTOTPAHHUKA, OCHOBHBIE AJIEMEHTHI MHOTOTPAaHHHKA, BBIITYKJIbIE
Y HEBBINYKJIbIE MHOIOTPAaHHUKH, pa3BepTKa MHOrorpaHHuka. [Ipusma: n-
yroiapHasg MpuU3Ma, T'PAaHA W OCHOBAHUS MPU3MBI, NpsIMas W HAKJIOHHAs
npu3Mbl, OOKOBasi W TMOJHAs TOBEPXHOCTHb Mpu3Mbl. [lapannenenunes,
MPAMOYTOJIbHBIA MapajielienuIie] U ero cBorMcra. [lupamuaa: n-yrospHas
MUpaMKIa, TPAaHU U OCHOBaHUE MUPAaMHJIbI, OOKOBas U MOJHASI TOBEPXHOCTh
NUpaMU/Ibl, MPaBUJIbHASI W YCE€UYEHHAs NUpaMuja. DJIEMEHThl MPU3MbI U
nupamuabl. [IpaBuiibHbIE = MHOTOTPAHHHUKH: TIOHSATHUE  MPABUIBHOIO
MHOT'OT'PAHHUKA, IPaBUWIbHAS [TPHU3Ma U ITPABWIIbHAS IUPAMU/IA, TPABUIIbHAS
TpeyrojibHas MUpaMua ¥ MPaBWIBHBIN TeTparap, Kyo. [IpeacrtaBnenune o
NpaBUJIbHBIX MHOTOTPAHHUKAX: OKTa’Ap, AoAeKka’ap U ukocadq CeueHus
IIPU3MBbI U IIHPAMUIBI

7.5

CummMmeTpusi B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSMOM,
IJIOCKOCTH. DJIEMEHThl CHUMMETPUU B MUpaMUIAX, Hapajlieienurenax,
MIPABWJIBHBIX MHOTOTPAHHUKAX

7.6

Beruncienne 51€MEHTOB MHOTOTPAHHHMKOB: pebOpa, JauaroHai, YIJIbL.
[Tnomanps 60KOBOM MOBEPXHOCTH U MOJHON MOBEPXHOCTU MPSIMOM MPU3MBI,
IJIOIIA/Ib OCHOBaHUMN, TeOpeMa 0 OOKOBOM MOBEPXHOCTU MPSIMOUN MPHU3MBI.
[Tnomanbs GOKOBOI MOBEPXHOCTU U MOBEPXHOCTH MPABUILHOW MUPAMUIBI,
TeopeMa O IUIolaau yceueHHOM nupamuibl. [lonsitue 00 oobeme. O0beM
MAPAMU/JIBI, TTPU3MBbI
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[TogoOuble Tena B mnpocTpaHcTBEe. COOTHOLIGHUS MEXAY IUIOMIAAsIMU
MOBEPXHOCTEH, 00beMaMu MOAOOHBIX Tell

7.7

11 KJIACC IIposepsiemble TPeOOBaHHA K Pe3yJbTaTAM OCBOCHHMSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOIPAMMBI

Kon [TpoBepsieMble TTPeAMETHBIE PE3YIIBTATHI OCBOCHHS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeILHOM IPOrpaMMBbI CPEAHETO 0OIIETO 00pa30BaHUS
pe3yabpTaTa
1 Ywcia v BEIYHCIICHUS

OHepI/IpOBaTB MOHATUAMMU: HATYPAJIBHOC, IICJIIOC YUCJIO, UCITIOJIB30BATH
1.1 MPU3HAKU JCIIUMOCTH TCIIbIX YUCCII, PA3JIOKCHUC YUCJIa HA IIPOCTHIC
MHOXHUTCJIN IJI PCIICHUA 3a1a4

1.2 OnepupoBaTh MOHATHEM: CTENEHB C PALIMOHAIBHBIM MOKA3aTEIEM

Ol'IepI/IpOBaTB INOHATUAMMU. JIOFapI/I(bM quciia,

1.3 ACCATUYHBIC U HATYPAJIbHBIC JIOPapI/I(bMBI

2 VYpaBHEeHUS U HEPABEHCTBA

[IpumeHsTh CBOMCTBA CTEMEHW IJIsi MPeoOpa3oBaHUsI BBIPAKEHUH,
2.1 OTIepUPOBATH MOHATHIMU: MTOKA3aTEIIbHOE YpaBHEHUE U HEPABEHCTBO;
peniaTh OCHOBHBIE THUIIBI TTOKA3aTENbHBIX YPaBHEHUN U HEPABEHCTB

BrimonHaThs npeobpa3oBaHus BRIPAXKEHUH, COIEPKAIIMX JIOTapu(MbI;

25 ONEpPUPOBATH MOHATHUSIMU: Jorapu(pMUYEcKoe
' YpaBHEHUE U HEPAaBEHCTBO; peuars OCHOBHBIE
TUTIBI JIOTApU(PMUUECKUX YpaBHEHUN U HEPABEHCTB
2.3 Haxonuts pemenns npocTeMnX TPUrOHOMETPUIECKUX HEPABEHCTB

OnepupoBaTh MOHATUSIMHU: CHCTEMA JMHEWHBIX ypaBHEHUU U €€
2.4 PELICHUE; UCITOIB30BATh CUCTEMY JIMHEMHBIX YPABHEHUMN 1S PELICHUS
MIPAKTUYECKUX 3a/1a4

Haxogute pemieHHss NPOCTEUIIMX CUCTEM H©  COBOKYIHOCTEH

2.5 paIMOHAIILHBIX YPaBHEHUW U HEPABCHCTB
MopenupoBaTh pealbHbIE CUTYaIlMu Ha S3bIKE anreOphbl, COCTABISATH
26 BBIPKEHUS, YPAaBHEHUS, HEPABEHCTBA U CHCTEMEI 10 YCIIOBHUIO 3a1a4H,
' UCCJIeIOBAaTh TOCTPOSHHBIE MOJENIN C HWCIOJIh30BAaHUEM armapara
anreOpbl
3 OyHKUMK U TpadUKu
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3.1

OnepupoBaTh MOHATUAMM: NEPUOAUYECKAs (PYHKIUS, MPOMEKYTKU
MOHOTOHHOCTH ()YHKLHHU, TOYKU IKCTpeMyMa GyHKLIUHU, HauOOIbIIEe
U HaMEHbIIee 3HaUeHUsI (PYHKIIMHU Ha TPOMEKYTKE; UCIIOJIb30BATh X
JUIsL MicclieioBaHus (DYHKUMH, 3aJJaHHOM Tpadukom

3.2

OnepupoBaTb NOHATUSAMM: rpa@uKkd  MOKa3aTeJIbHOMH,
Jorapu(pMUYECKOl 1 TPUTOHOMETPUUECKUX (PYHKIIUI; N300paXkaTh UX
Ha KOOPJAMHATHOM TJIOCKOCTH U UCIIOJIB30BATh I PEILCHHUS
YPaBHEHUW U HEPABEHCTB

3.3

N3o00paxaTth Ha KOOPAWHATHOW TIJIOCKOCTH TpaUKH JIMHEHHBIX
YPaBHEHUN W HCHOJB30BAaTh MX ISl PELICHUS CUCTEMBI JIMHEHMHBIX
YpaBHECHUH

3.4

Ucnonb3oBaTh Tpaduku (yHKIUN A1 UCCIEAOBAHMS TPOIECCOB U
3aBUCUMOCTEH U3 APYTUX YU4EOHBIX AUCIUTUIHH

Hauana maTemaTH4eckoro aHaiusa

4.1

OnepupoBaTh MOHSATUSMU: HENpepbiBHAS (QYHKIMS, MTPOU3BOIHAS
(GYHKIIMK; HMCHOJIb30BaTh T€OMETPUYECKUM U (PUINYECKUN CMBICI
IIPOU3BOIHOM Ui pEIIeHUs 3a1a4

4.2

HaxomuTe mpou3BOAHBIE JIIEMEHTAPHBIX (QYHKIHMA, BBIYUCIATH
IPOU3BOJIHBIE CYMMBI, TPOU3BEICHUS, YACTHOTO (DYHKIIHIA

4.3

Hcnons30BaTh MPOU3BOAHYIO IS HWCCICIOBaHHWS (QYHKIMH Ha
MOHOTOHHOCTH ¥ SKCTPEMYMBI, TPUMEHSTh PE3YJIHTAThl UCCIEIOBAHUS
K IMIOCTPOEHUIO TPaPUKOB

4.4

Hcnonp3oBaTh IMIPOU3BOAHYIO I HAXOXACHUA HAWJIYUIICTO PCIICHUA
B IIPHUKJIAAHBIX, B TOM YHCJIC COINAJIbBHO-OKOHOMHUYCCKHUX, 3aJa49ax

4.5

OnepupoBaTh MOHATUSAMU: MNEpBOOOpa3Hasi U HMHTErpaj; MOHUMATH
TEOMETPUYECKUN U (PU3NUECKUN CMBICT UHTETpaia

4.6

Haxomute mepBooOpasHbie d3JIE€MEHTApHBIX (YHKIMH, BBIYHCIATH
uHTerpai no popmyne Hetotona — JleliOuuia

4.7

Pematn MPUKIIATHBIC 3a/1a4m, B TOM qucie
COI[MATTbHO?KOHOMHUYECKOTO U (DU3UYECKOTO XapaKkTepa, CpeicTBaMu
MaTeMaTHYEeCKOTO aHalln3a

Teopust BEpOSITHOCTEN M CTATUCTUKA
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CpaBHHUBaTh BEPOSITHOCTA 3HAYEHHN CIIy4YallHOM BEJIWYUHBI I10

51
pacrpeeNieHUI0 WK ¢ TIOMOIIBIO TUarpaMmm
OnepupoBaTh TOHATHEM MAaTEMAaTHYECKOTO OXKHJIAHUS, TPHUBOIUTH
5.9 IpPUMEpPbl TOTO, KaK NPHMEHSICTCS MaTEeMaTHYCCKOE OKUIAHUE
' CIy4ailHOW BEIMYMHBI, HAaXOJIUTh MaTEMaTHYECKOE OXKUIAHUE II0
JaHHOMY pacrpeesIeHUI0
5.3 HwmeTs mpeacTaBieHue 0 3aKOHE OOJIBIINX YUCEI
5.4 HwmeTs mpeacTaBieHue O HOPMATBHOM pacIlpeieICHIH
6 ['eomerpus
OnepupoBaTh  MOHATHSAMH:  LWJIUHAPHYECKAs  IOBEPXHOCTD,
1 oOpa3yromye MWIMHIPUICCKOW MOBEPXHOCTH, IMJIMHIP, KOHUYECKAsI
6. MIOBEPXHOCTh, O0Opa3ylolIie KOHWYECKON TMOBEPXHOCTH, KOHYC,
cepruueckas MOBEpPXHOCTh
6.2 Pacno3naBath Tena BpameHus (UIMHIP, KOHYC, chepa U map)
6.3 OOBACHITH CIIOCOOBI TIOJTYYEHUS TEJT BpaIlSHUSI
6.4 KiaccudunmpoBats B3aiMHOE pacnoyiokeHne chephl U TNIOCKOCTH

OnepupoBaTh NOHATUAMU: IIAPOBOM CEIrMEHT, OCHOBAHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, IAPOBOI1 CJI0M, OCHOBAHUE IIAPOBOIO CJI0SI, BBICOTA
1apOBOrO CJIOS, IIAPOBOM CEKTOP

Beruncnare 00beMBbl M IUIOIIAJM ITOBEPXHOCTEH TEN BpalllCHHS,

6.6
T€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOPMYIT

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIUCAHHBIA B cdepy u
6.7 OMHMCAaHHBIA OKOJIO cepbl, chepa, BIMcaHHAST B MHOTOTPAaHHUK WIIH
TEJIO BPAIICHHUSI

BoluncnsaTh COOTHOIICHHS MEXKITY TJIOIAIIMU
6.8 MOBEPXHOCTEHN U 00BEMaMU MOIOOHBIX TEJ

N3o0paxath nzydaemblie (UTypbl OT PYKH U C MPUMEHEHUEM MPOCTHIX
6.9 YEPTEKHBIX HHCTPYMEHTOB

BoinonHsATh (BBIHOCHBIE) MUIOCKHE YEPTEKHU W3 PUCYHKOB MPOCTHIX
6.10 00BbEeMHBIX QUTYyp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TeI

BpaILCHUS
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W3BnekaTh, MHTEPIPETUPOBATh U MPEoOpPa30BbIBaTh HHPOPMALIUIO O
6.11 IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEACTaBICHHYIO HA
YEpTEKAX U PUCYHKAX

WUMEHATH T€OMETPUUYECKU KTBI TS IIEHUS
11 e eoMe ecKue a ele
6.12 CTEPEOMETPUUECKUX 3aJlad, MPEANOJararolMX HECKOJIbKO IIIaroB
pelieHus, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbl B SIBHOU (hopme

6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

BoimoaHsaTh HeﬁCTBHH CJIOXKCHHUA BCKTOPOB, BBIYUTAHHA BCKTOPOB H

6.14 YMHOKEHHUS BEKTOpa Ha YHCIIO, OOBSICHATh, KAKUMH CBOHCTBAMH OHH
o0Jy1aaroT
6.15 [TpuMeHATH TpaBUIIO MapauieenuIea MPU CJI0KEHUN BEKTOPOB

OH@pHpOBaTB IMMOHATUAMU: ACKAPTOBLI KOOPAWHATHI B ITPOCTPAHCTBE,
BCKTOP, MOAYJIb BCKTOPA, PABCHCTBO BCKTOPOB, KOOPAWUHATHI BEKTOPA4,
yroix MCXKAY BCKTOpaMH, CKaJLIPHOC IIPOU3BCACHHUC BCKTOPOB,
KOJNIMHCAPHBIC 1 KOMITIJIIAHAPHBIC BEKTOPBI

6.16

Haxonuts cyMMy BEKTOPOB U NPOU3BEIECHUE BEKTOPA HA YHUCIIO, YTOJI
6.17 MEXK]1y BEKTOPaMH, CKAJIPHOE IPOU3BEACHUE, PACKIAAbIBATh BEKTOP
10 IBYM HEKOJUIMHEAPHBIM BEKTOpPaM

6.18 3aaBarh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT

Pematre mnpocrelime TreoMETpUYECKHE 3aJjadd Ha MPUMEHCHUE

6.19
BEKTOPHO-KOOPAMHATHOI'O METO/1a
PemaTte 3agaum Ha 0Ka3aTENbCTBO MATEMATHYECKUX OTHOIIEHUW U
HaXO0XJCHUE TEOMETPHUECKHX BEIWYMH 10 o0pa3naM  WiH
6.20 aJropUTMaM, MPUMEHSISI U3BECTHBIE METO/IbI IIPU PELICHUU
CTaHIAPTHBIX MATEMATUYECKUX 3a/1a4
[IpumenaTs MPOCTEUIIINE IIpOrpamMMHbIE CpelcTBa 151
6.21 AIEKTPOHHOKOMMYHUKAIlOHHBIE CHUCTEMBI pu pelIeHUn
' CTEPECOMETPUIECCKUX
3a7a4
6.92 [IprBOAUTE MpHUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE

" JXU3HH, pACIIO3HABATDH IIPOABJIICHHUC 3aKOHOB I'COMCTPHUHU B HCKYCCTBC
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6.23

[IpuMeHsATh MONy4YEHHbIE 3HAHWSA Ha NPAKTUKE: aHAJIU3UPOBATH
peanbHble CUTYallud U MPUMEHATh U3YUYEHHBIE MOHATHUS B IMpOIECCe
NOKMCKA pEUIEHUs MaTeMaTH4eCKH C(HOpMyIUpOBaAaHHOU MPOOIEMBI,
MOJENUPOBATh  pPEAJbHBIE CUTYyallud HAa  S3BIKE T'€OMETPUH,
UCCIIEIOBAaTh  IIOCTPOCHHBIE  MOJEIM  C  HCIOJIb30BAHHEM
r€OMETPUYECKUX TOHATUH M TEOpeM, armaparta ainreOpbl, pemarb
NPaKTUYECKUE 3a7a4M, CBSI3aHHBIE C HAXOXKIEHUEM I€OMETPUUYECKHUX
BEJIMYMH

IIpoBepsiemble 3JIEMEHTBI COACPKAHUSA

Kon [IpoBepsieMblii 3JIEMEHT COEPKAHUSA
1 Uucna v BEIYUCIIEHUS
1.1 HarypanbHbie u niensie yncna. [Ipu3Haky 1eIMMOCTH HETbIX YUCET
12 Crenens ¢ paliuoHaNIBHBIM NOKa3aTeaeM. CBOMCTBA CTEIIEHU
1.3 Jlorapudwm uncna. JleciTHUHbIE U HATYpabHbIE JOTAPUPMBI
2 VYpaBHEHHS U HEPABEHCTBA
2.1 [IpeobpazoBaHue BBIpAXKECHHM, COJIEPKAITUX JTOTaApUPMBbI
25 [IpeoGpazoBanre BEIpAXKEHUI, COACPKAIIUX CTENIEHU C PAIlMOHATBLHBIM
' NoKa3aTenemM
2.3 [IpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zaTenpHbIC YpaBHEHHS U HEPABEHCTBA
2.5 Jlorapudmudeckue ypaBHEHHS 1 HEPABEHCTBA
CucTembl IMHEMHBIX ypaBHEHHH. Perienne npukiagHbIxX 3a/1ad ¢ MOMOIIbIO
2.6 CHCTEMBI JIMHEWHBIX YPaBHEHUN
2.7 CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHHUI U HEPABEHCTB
[IpumeHeHne  ypaBHEHHI, CHCTEM M  HEPABEHCTB K  PELICHUIO
2.8 MaTeMaTU4YeCKUX 3a7a4 U 3aJa4 U3 Pa3IuyHbIX 00JacTel HAyKU U peasibHOU
KU3HU
3 OyHKUMUU U TpadUKu
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Oyukiusa. Ilepuogunyeckue ¢GyHkuuu. IlpomMexyTkn MOHOTOHHOCTH

3.1 ¢yHkumu. MakcuMyMbl 1 MUHUMYMbI (DyHKIMKA. Hanbomnbiee
U HauMEeHblIlee 3HaueHNe PYHKIUU Ha IPOMEKYTKE
3.2 Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpadUKu
3.3 [loka3arenbHas u norapupmMuyeckast PyHKIUHU, UX CBOMCTBA U Ipaduku
Hcnonb3oBanue rpadukoB GyHKIUM U1 pellieHHs] YpaBHEHUM U JIMHEWHBIX
3.4 CUCTEM
Hcnonb3oBanue rpadukoB (QYHKIUN I HCCIEAOBAHMS TPOIECCOB U
35 3aBUCUMOCTEH, KOTOpbI€ BO3HUKAIOT MPHU PEIICHWHU 3aJad U3 JIPYrux
y4eOHBIX IPEIMETOB U PEANbHON KU3ZHU
4 Hauana matemarnueckoro aHajinsa
4.1 HenpepoiBuble GpyHKIMU. MeTo1 HHTEPBAIOB JIJIsl PEIICHHUS HEPABEHCTB
[IpounsBogHas byaknuu. ['eomerpuueckuii u buznIecKuii
4.2 CMBICJ IPOU3BOTHOM
43 [IpousBonnbie  dnMeMeHTapHBIX  QyHKIUEA.  DopMyibl  HAXOXKIACHUS
' IIPOU3BOJIHON CyMMBI, TPOU3BEICHUS U YACTHOTO (DYHKIIHI
[IpumMeHeHHEe MPOU3BOIHON K UCCIEIOBAaHUIO (DYHKITUH Ha MOHOTOHHOCTD U
4.4 | dKcTpeMyMbl. HaxoxaeHue HaumOONBIIET0O W HAWMEHBIIETO 3HAYCHUS
GbyHKIMHM Ha OTpe3Ke
[IpuMeHeHne NPOU3BOAHOW I HAXOXKICHHS HAWIY4YIIEro pEuIeHus B
45 OPUKIAJHBIX 3aJa4ax, s ONPENEICHUs] CKOPOCTH IpOLECCa, 3alaHHOIO
dbopmynoi niam rpadhukoM
4.6 [lepBooOpa3znas. Tabnuiia nepBooOpa3HbIX
47 WNurterpan, ero reomerpuuecknii W GU3WUECKUN CMbBICH. Brraucienue
' uHTerpana no Gopmyne Hetotona — JleiiOnuia
3)

Teopust BEpOSITHOCTEN M CTATUCTUKA
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5.1

YucioBple XapakTEpPUCTUKU  CIYYaWHBIX BEJIMYUMH: MATEMATHYECKOE
0KUJIaHUE, TUCTIEPCUS U CTAaHAAPTHOE OTKJIOHEHUE. [IpuMepsl npuMeHeHus
MaTeMaTHUYECKOr0 OXKHJAHUSA, B TOM 4YHCJIC B 3ajadax M3 IIOBCEIHECBHOM
KU3HU. MaTtemaTHueckoe OKHUJaHue OWHApHOW ClydalHOM BEIMYUHBI.
MaremaTnuecKoe 0)KUAAHUE CYMMBI CIIyYalHbIX BEJIMYMH. MaTteMaTtuueckoe
OKHMJIAaHUE U AUCTIEPCHUSI T€OMETPUIECKOr0 U OUHOMHAIIBHOTO

pacnpeneneHun

5.2

3aKkoH OOJIBIIUX YHCEI W €ro pojib B HayKe, MPUPOJE M OOIIECTBE.
Br16opouHbIit MeTO UCCIe0BAaHUN

5.3

HpI/IMepBI HCTIPCPBIBHBIX CﬂyqaﬁHBIX BeJUYMH. IIoHSTHE O MJIOTHOCTH
pacnpcaciCcHus. 332121‘11/1, MMPUBOAAININUC K HOPMAJIBHOMY PaCIIPCACICHULO.

[lonsiTHE O HOPMAIBLHOM pacHpeAcICHUN

I'eomerpus

6.1

HunuHaapudeckas MOBEPXHOCTD, oOpazyroriue ATUHIPUIECKON
MOBEPXHOCTH, OCh IIWJIMHIPUUYECKON moBepXHOCTH. LlpyHap: ocHOBaHUS U
OOKOBas MOBEPXHOCTh, 00pA3yIoIIasi U OCh, ILIONIA b OOKOBOM M MOJTHOMN
MTOBEPXHOCTH

6.2

Konndeckass moBepXHOCTh, 00pa3yromue KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIIMHA KOHMYECKOW IOBEPXHOCTH. KOHYC: OCHOBaHME W BEpUIWHA,
oOpazyrorias ¥ 0Ch, TUIOMIAb OOKOBOH M IMOJTHOM MTOBEPXHOCTU. Y CEUCHHBIN
KOHYC: 00pa3yrolye U BICOTa, OCHOBAHUS M OOKOBAsl IIOBEPXHOCTh

6.3

Cdepa u map: meHTp, paauyc, TAaMeTp, ILIOIMIAab MOBEPXHOCTH CHEpHI.
B3aumuoe pacmosnokenue cepbl U MIOCKOCTH, KacaTeabHasl IIOCKOCTh K
chepe, miomanb chepsl

6.4

N300pakeHne Ten BpalleHus Ha MI0CKOCTH. Pa3BepTka MUIMHApPa U KOHYyCa

6.5

KomOunnanumn TE1 BpalICHUS U MHOTOTPaHHUKOB.
MHoTOrpaHHUK, OMMCAHHBIN OKOJIO cdepbl, chepa, BIUCaHHAS B
MHOTOTPAaHHUK, WM TEJIO BPAIICHUS

6.6

[TonsiTre 06 06bemMe. OcHOBHBIE CBOICTBAa 00BEMOB Tel. Teopema 00 00bemMe
MPSIMOYTOJIFHOTO TIapaJIJIENIeUIeIa U CAeACTBHUS U3 Hee. O0beM IIIHHIpA,
KoHyca. O0beM I1apa U MIoimaab chepsl

6.7

[Tomo6ubie Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXKAY TUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU MOIOOHBIX TEJ
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6.8

Ceuenuss uunuHApa (Mapawie]bHO W NEPHEHAMKYJISIPHO OCH), CEYEHUS
KOHyca (IapajuleIbHOE OCHOBAaHUIO M IPOXOJSIIEEe 4Yepe3 BEPUIMHY),
CEYeHHMs I111apa

6.9

BekTop Ha muiockocTH U B IpocTpaHcTBe. CI0KEHHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciao. PasynoxeHue BEKTOpa IO  TpEM
HEKOMILJIaHApHBIM BekTopaM. IlpaBuiio nmapautenenunena. Pemenue 3anay,
CBA3aHHBIX C IPUMEHEHHUEM IIPaBUJ AEHUCTBUI C BEKTOPAMHU

6.10

[IpsMoyrosibHast cucremMa KOOpAMHAT B mpocTtpaHcTBe. KoopamHaThl
BekTopa. llpocreiimme 3amaun B KOOpAMHATAX. YTOJI MEXIY BEKTOPAaMH.
CkansipHO€ NMPOU3BEAECHUE BEKTOPOB. BRIUKMCIEHUE YIIIOB MEXAY NPSIMBIMU
U MIOCKOCTSIMHU. KOOpIMHATHO-BEKTOPHBIA METOA MpPU  PELICHHUU
F€OMETPUYECKUX 3a/1a4
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IMEPEYEHB (KOJAU®PUKATOP) IPOBEPSIEMBIX TPEFOBAHUI K
PE3VJBTATAM OCBOEHHUS OCHOBHOM OFPA3OBATEJBHOM
IPOT'PAMMBI CPEJTHETO OBIIIETO OBPA3SOBAHMUS Y DJIEMEHTOB
COJIEP)KAHMS IIO MATEMATHUKE

Jlist mpoBeieHHsl €MHOT0 TOCYAapCTBEHHOIO 3K3aMeHa M0 MaTreMaruke (paiee —
EI'D mno MareMaTuke) UCHOJB3YETCs TMepedyeHb (KOAU(PUKATOP) MPOBEPSEMbIX
TpeOOBaHUM K PE3yJIbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTelIbHON MPOTrpaMMBbl CPETHETO
oOurero oOpazoBaHus U 3JIeMEHTOB conepxkanus. [Ipu nposeaenun EI'D no maremartuke
0azoBoro  ypoBHs u3  nepeuHs  (kogudukaTtopa)  BBIOUpPAIOTCS  TTO3HIIUH,
cooTBeTCTBYIOIIME (henepanbHOM paboyeil mporpamme 1o maremaTtuke (0a30BbIH
YpPOBEHbB)

IIpoBepsiembie Ha EI'D mo matemaTuke TpeOOBaHMS K pe3yJIbTATAM OCBOCHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbI CpeIHero o01ero 00pa3oBaHus

Kon [TpoBepsiembie TpeOOBaHMSI K TIPEAMETHBIM pe3yJIbTaTaM OCBOCHUS
IPOBEPSIEMOTO OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl CPETHETO OOIIETO
TpeOoBaHMUsI oOpa3oBaHus
1 Brnanenne MeronaMu TOKa3aTelbCTB, AlTOPUTMAMHE PEIICHHS 3a7ad;

yMeHHEe (OpMYyJIUPOBaTh M OINEPUPOBATH MOHATHUSAMU: OIpPEICICHHE,
aKCMOMa, TeopeMa, CJICIICTBUE, CBOWCTBO, MPU3HAK, JI0KA3aTeIbCTBO,
paBHOCWJIBHBIE  (OPMYJTUPOBKH;,  TPUMEHATh  HX;  YMEHHUE
dbopmynupoBaTh 00paTHOE W MPOTHBOIOJIOKHOE YTBEPXKICHHE,
NPUBOJIUTh TPUMEPHl U KOHTPIPUMEPHI, HCIOJIb30BaTh METO]
MaTEMaTHIECKOM WHIYKITUY; MIPOBOIUTH JTIOKa3aTeIbHbIC
pacCy>KIeHusi TpU pEIICHWH 3a7a4, OIEHHWBATh JIOTUYECKYIO
NPAaBWIBHOCTh PACCYKIEHUW; YMEHUE ONEepUPOBATh TOHITHIMHU:
MHOKECTBO, MOJMHOECTBO, OINEpaIuu HajJ MHOXKECTBAMHU, YMEHUE
UCTIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar s OMUCAHUS
pEaNbHBIX MPOIIECCOB U SIBICHUH U MPU PEIICHUH 33]1a4, B TOM YHUCIIE
U3 JIPYTuX y4eOHBIX MPEIMETOB; YMEHHE OTEPUPOBATH MOHSITHSIMMU:
rpad, cBsI3HBIN Tpad, mepeBo, LUK, Tpad Ha TUIOCKOCTH; yMEHHE
3a/1aBaTh U OMUCKHIBATH Tpadbl Pa3TMIHBIMU CITOCOOAMU;

UCII0JIB30BaTh Tpadbl MPU pelICHUHU 3a1a
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YMeHue OIICPpUPOBATH IMOHATUAMU HATYPAJIbHOC YUCJIO, [IEJI0C YUCIIO,
CTCIICHL C MCJIBIM II0Ka3aTcjiIcM, KOPCHb HaTypaJIBHOﬁ CTCIICHU,
CTCIICHL C pallMOHAJIbHBIM ITOKAa3aTCJICM, CTCIICHD C JICUCTBUTEIILHBIM
ITOKa3aTcCJIEM, HOFapI/I(l)M quciia, CMHYC, KOCUHYC U TaHT'CHC

IPOU3BOJIBHOIO YHUCIA, OCTATOK MO MOJIYJIO, PAlMOHATIBHOE YHCIIO,
UPPAIMOHAILBHOE ~ YMCJIO, MHOXECTBA  HATypalibHBIX,  IIENbIX,
pallMOHATBHBIX, JICUCTBUTEIBHBIX 4YHCEN; YMEHHE WCIOIb30BaTh
MPU3HAKU JIETUMOCTH, HAUMEHBIITUN OOIIUI JeIUTEh U HaUMEHbBIIIEEe
oO1iiee kpatHoe, anroput™ EBkimga npu pemeHun 3a1a4; 3HaKOMCTBO
C Ppa3IUYHBIMH TO3UIIMOHHBIMU CHUCTEMaMH CUUCICHUS; YMEHHE
BBITIOJIHSITH BBIYUCIICHUE 3HAUCHUHN U TTPe0oOpa30BaHUsl BEIPAKEHUHN CO
CTETMEHSIMU U JiorapudMamu, npeoodpazoBaHus IPOOHOPAIIMOHATIBHBIX
BBIPOKCHUI; YMEHHE ONIEPUPOBATH MOHSATHUSIMU: TIOCJICI0BATEILHOCTD,
apudMeTHUecKass ~ IPOrpeccus, TeoMeTpUYecKas  Iporpeccus,
OeckoHEeUHO YyOBIBaroIass TreoOMETpUYEeCKash IPOTPECCUs; YMEHHE
3a/laBaTh MOCJIEIOBATEIbHOCTH, B TOM YHCIE€ C IOMOIIbBIO
PEKYppeHTHBIX  (opMys; yMEHUE ONepUupoBaTh  MOHATUIMH:
KOMIUIEKCHOE YHCIIO, COMPSKEHHbIE KOMILUIEKCHBIE YUCia, MOAYNb U
apryMeHT KOMILUIEKCHOTO YHucia, (hopMa 3almucH KOMILJIEKCHBIX YUCE
(reomeTpuyecKas, TPUTOHOMETpUUYECKass U anredpandeckas); yMeTb
IPOU3BOJIUTH apUPMETUUECKHUE IEUCTBUS C KOMIUIEKCHBIMU YUCIIAMU;
NPUBOJUTH TPHUMEPHl  UCIONB30BAaHUA  KOMIUIEKCHBIX  YHCE,
ONEpUPOBATh MOHATUAMHU: MaTpuma 2 X 2 u 3 x 3, onpeaeauTesb
MaTpPHIIbl, TEOMETPUUECKUIN CMBICI OMPECTUTENS

YMeHune onepupoBaTh NOHATUSAMHU: PALIMOHAIBHBIE, UPPALMOHAJIBHBIE,
IIOKA3aTeJIbHBIE, CTCIICHHBIE, norapupMUYECKUe,
TPUTOHOMETPUUECKHE YPABHEHHS W HEPABEHCTBA, HUX CHUCTEMBI,
YMEHHE OIIEPUPOBATH IOHATUSAMU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO, CHUCTEMa ypPAaBHCHHN U
HEPABEHCTB, PAaBHOCWJIBHOCTb YPAaBHEHWM, HEPABEHCTB U CHUCTEM;
YMEHHE pellaTh YpPaBHEHUWs, HEPABEHCTBA U CUCTEMBI C IOMOIIBIO
Pa3IMYHBIX MPUEMOB; PEIIATh YPABHECHUS, HEPABEHCTBA U CUCTEMBI C
MapaMeTpOM; NMPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI JJIs
pelieHrs MaTeMaTUYeCKUX 3a/lad U 3a7ay U3 Pa3Iu4HbIX oOsacTeit
HayKHU U PEaJbHOU KU3HU
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YMeHue onepupoBaTh MOHATUSAMHU: (YHKIMS, YETHOCTh (DYHKIIMH,
NEPUOJUYHOCTD (P YHKLIUH, OTPAHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTD
GyHKIMH, SKCTpeMyM (GYHKLIMHM, HauOOJblIee M HaWMEHbLIEe
3HaueHus (QYHKUMM Ha TMPOMEXKYTKE, HenpepbiBHasg (yHKLHUA,
acUMNTOTHl rpaduka (yHKIMM, TepBas M BTOpas MPOU3BOJIHAS
GyHKIMM, TEOMETPUYECKUM W (U3UYECKUM CMBICT TMPOU3BOIHOM,
nepBooOpas3Hasi, OIpPEACNICHHbII HHTErpajl; yMEHHE HaXOJUTh
acuMNTOThl rpaduka (YHKIHH; YMEHUE BBIYUCISTH MPOU3BOIHBIC
CYMMBbI, TPOU3BEACHUS, YaCTHOTO U KOMIO3UIIMU (HYHKLINNA, HAXOIUTh

ypaBHEHUE KacaTelbHOM K Tpaduky ¢YHKIMU; yMEHUE HAXOIUTh
MPOU3BOJHBIE DJIEMEHTapHBIX (YHKIMH; yMEHUE HCIO0JIH30BaTh
IPOU3BOIHYIO JUISl UCCIIeA0OBaHUS (DYHKIIUN, HAXOAUTh HAUOOJIBIIINE U
HAaMMEHBIIINE 3HAYCHUS (DYHKIUN; CTPOUTH rpad)MKu MHOTOUJICHOB C
UCIIOJIb30BAaHUEM amrmapata MaTeMaTHUYeCKOro aHajiu3a; MPUMEHSThH
NPOU3BOJHYIO  JIJIi  HAXOXKJICHHUS  HAWIYYIIEr0  pPEIICHUS B
MPUKIIAIHBIX, B TOM YHUCJIE€ COIUATBHO-IPKOHOMUYECKUX U (PU3UUECKUX
3a/layax; HaxoJUTh IUIOHAAM U OOBEeMbl (GUTYP C TOMOIIBIO
MHTErpaJia; IPUBOAUTH IPUMEPHI MATEMATHYECKOTO MOJAEIIMPOBAHUS C
OMOIIBI0 MU PEepeHIINATEHBIX YpaBHEHU N

YMeHue omnepupoBaTh MOHATHUSAMU: Tpaduk QyHKIUH, oOpaTHas
byHKIMSA, KOMIO3UIUS QYHKIUHN, TuHEHHAs QYHKIUS, KBaIpaTHIHas
byHKIMA,  panWoHanbHas — (QYHKIOMWSA,  CTeneHHas  (QyHKIus,
TPUTOHOMETpUUYECKHue (PYHKIHMH, OOpaTHBICE TPUTOHOMETPUUCCKHUE
dbyHKIIMK, TOKa3aTenbHas W Jjorapudmuyeckas (QyHKIHH, yMEHUE
CTpOUTH TpaUKN U3YyUEHHBIX (DYHKIIHH, BBIMOIHATH MIPeoOpa3oBaHus
rpadukoB PyHKIIHI, UCTIONB30BaTh TPa( UK 1711 U3YyUEHUS MTPOIIECCOB
¥ 3aBUCUMOCTEH, MIPY PEIICHUH 3a/1a4 U3 APYTUX yUeOHBIX IPEIMETOB
U 3aJla4y U3 peajibHOMW >KU3HU; BBIPAXKaTh (OPMYyJIaMH 3aBHCHUMOCTU
MEXIy BETWYMHAMU; WCIIOH30BaTh CBOMCTBA M rpaduku (yHKIIUN
JUTSL PEIICHUs YpaBHEHWH, HEPABEHCTB M 3ajad C MapamMeTpaMu,
n300pakaTh Ha KOOPJAWHATHON TUIOCKOCTH MHOKECTBA PEIICHUN
ypaBHEHH, HEPABEHCTB M UX CUCTEM
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YMeHue peniaTh TEKCTOBBIE 3a/1a4d Pa3HbIX THUIOB (B TOM 4YHCJIE Ha
IPOLIEHTHI, JOJU U YaCTH, HA JIBUJKEHUE, pabOTy, CTOUMOCTh TOBapOB
U YCIYr, Hajord, 3afaud U3 OOJAacTH YIpaBICHUS JIMYHBIMU U
ceMeHHbIMU (HUHAHCAMM); COCTABIIATH BBIPAKEHUS, YpaBHEHUS,
HEPAaBEHCTBA W HUX CHUCTEMBI II0 YCIOBHUIO 3a/Ja4d, HCCIIEIOBATH
IIOJyYEHHOE PELIEHUE U OLIEHNUBATh IIPABAONOI00HOCTh PE3YJIbTATOB;
YMEHUE MOJEIUPOBATh PEAIbHBIE CUTYallMM HA A3bIKE MATEMaTHKH;
COCTaBJISITh BBIPAKECHMS, YPABHEHHUSI, HEPABEHCTBA U UX CHUCTEMBI 110
YCIOBUIO  3aJa4d, MCCIENOBaTb  IIOCTPOCHHBIE  MOJEIH  C
UCIIOJIb30BAHUEM amnmapara anreopsl, UHTEPIPETUPOBATH
NOJIyYEHHBIN PE3YIbTAT

YMeHue omnepupoBaTh TOHATHUSIMU: CpellHee apudmeTHdecKoe,
MeJuaHa, HauboJblllee U HaUMEHbIlIee 3HAUCHUS, pa3Max, AUCIIePCHs,
CTaHJapTHOE OTKJIOHEHHE YHUCIOBOIO0 Habopa; yMEHHE HW3BJIECKATh,
UHTEPIPETUPOBATh MH(OPMAIMIO, TPECTABICHHYIO B Ta0JMIax, Ha
auarpaMMax, rpadukax, OTpa)Xalollyl0 CBOWCTBA  PeaIbHBIX
IIPOLIECCOB U SIBJICHUH; MPEACTABIATh HHPOPMALIUIO C TIOMOIIIBIO

TaOIUI] U JUarpamMM; HCCIIEeJI0BaTh CTATUCTUYECKHE IaHHBIE, B TOM
yuciae ¢ TNPUMEHEHHEM TpauiyecKuX METOJOB U DICKTPOHHBIX
CpPeACTB; TpaUUECKH HCCIECNOBAaTh COBMECTHBIE HAOIIOJAEHUS C
MIOMOIIBIO UATPAMM PaCCEUBAHUS U JIMHEWHON pErpeccuu
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YMeHUEe OIepUpOBATH NOHATUAMHU: CIIYYalHBIM ONBIT U CIy4anHOE
COOBITHE, BEPOSTHOCTH CIYyYaWHOIO COOBITHS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C MCHOJb30BaHUEM TI'papueCKUX METOJIOB; MPUMEHSTh
(GOpMyIIBI CIIOKEHUS U YMHOKEHHSI BEPOSTHOCTEH, POPMYIy MOJTHOM
BEepOSITHOCTH, ¢opmyny bepuymin, koMmOuHaTOpHbIE (QaKThl U
(GopMyIbl; OLIEHMBATh BEPOSITHOCTH pPEANbHBIX COOBITUH; YMEHHE
ONIEpUPOBATh IOHATUSAMM: CIlly4alHas BeEJIMYMHA, paCIpEaciICHUue
BEPOATHOCTEH,  MaTeMaTU4eCKOe  OXKHUIAHWE, JHUCHEpPCHUs U
CTaHJApTHOE  OTKJIOHEHWE  CJIy4yalHOM  BENUYMHBI, (QYHKIHUH
pacnpenesneHrss M IUIOTHOCTH PaBHOMEPHOIO, IIOKAa3aTEJIbHOIO W
HOPMAJIbHOTO pacCHpENesICHU; YMEHHME MCII0Ib30BaTh CBOWCTBA
VU3YUYCHHBIX pACHPENCICHUM Ui pEeLICHUs 3aJad; 3HAKOMCTBO C
NOHSATUSMHU: 3aKOH  OOJIBIIUX YHUCEN, METOAbl  BBIOOPOUYHBIX
UCCJIEOBAaHN; YMEHHUE MPUBOJIUTH IMPUMEPHI MPOSBICHUS 3aKOHA
OOJBIINX YHUCEN B MPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSIX;, YMEHHE
ONEpUPOBaTh  MOHATHUAMHU: COYETaHUE, IIEPECTAHOBKA, YMCIIO
COUYETaHMH, YHUCIO MEpecTaHoBOK; OuHoM HploTOHa; ymeHHe
OPUMEHATh KOMOWHATOpHBIE (DaKThl U PACCYKIEHUS NIl pELICHUS
3aJla4; OLICHMBATh BEPOATHOCTH pEAIbHBIX COOBITUH; COCTaBIATh
BEPOSITHOCTHYIO MOJIEJIb U HHTEPIPETUPOBATH ITOJIYYEHHBIH PE3YJIbTAT

YMeHue omnepupoBaTh IOHATUSAMHU: TOYKa, NOpsAMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEIMYMHA YIrja, IUIOCKUWA YroJl,
JNBYIPaHHBIA yTOJI, TPEXTPAaHHBIA YroJl, CKPEUIMBAIOIIUECS IPAMBIE,
NapaJUIEIbHOCTD U NMEPIIEHAUKYIISIPHOCTD IPSMBIX U IUIOCKOCTEH, Yol
MEXKY MPAMBIMHU, YTOJ MEXKAY NMPAMON U IJIIOCKOCTBIO, YOI MEXKIY
IUIOCKOCTSIMH, PAaCCTOSIHUE OT TOYKM JO0 IUIOCKOCTH, PaCCTOSIHUE
MEXKJY MNPSIMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSMHU; YMEHUE
UCIIOJIb30BaTh MPHU PEIICHWU 3a]ad HU3y4deHHbIE (DAKTBI U TEOPEMBI
TUTAHUMETPU U, YMEHUE OLIEHUBATh Pa3Mephbl 00BEKTOB OKPY’KAIOIIETO
MHpA;  CTPOUTH  MATEMATHYECKHME  MOAEAM C  IOMOIIBIO
F€OMETPUYECKUX TOHATUW W BEIIMYMH, PEUIaTh CBSI3aHHBIE C HUMH
MPAKTUYECKHUE 3aaU

10

YMeHure onepupoBaTh MOHATHSAMU: TUIOMIAAb (PUTYpEI, 00beM HUTYpHI,
MHOTOTPaHHUK, MPaBUITHHBIN MHOTOT'PaHHUK, CCUCHHE
MHOTOTpaHHUKa, Ky0, MapauieJenune, mpu3Ma, mupamMuia, Gpurypa u
MOBEPXHOCTh BpaIlleHUs, NWIUHADP, KOHYC, mIap, cdepa, miomanb
cepsl, oAb
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HNOBEPXHOCTH MUPaMUAbl, NPU3MbI, KOHYCa, HWIMHIpA, 00beM KyOa,
IPSAMOYTOJIBHOTO NapaJuICIIEINAIE a, TUPAMHUIBI, IPU3MBbI, HAJIUHIPA,
KOHYCa, 11apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUS KOHYCA U LIUIUHIPA,
[apaJyIeJIbHBIE OCHM WM OCHOBAHUIO, CEUYCHHE Iapa, ILIOCKOCTH,
Kacarouiasicsi c(epsl, LWIMHIpA, KOHYCa; YMEHHE CTPOUTH CEUEHHE
MHOTOTpaHHHKa,  M300pakaTb  MHOTOTpaHHUKH,  (QUTYpBl U
NOBEPXHOCTH BpAILIECHUS, UX CEYEHHs, B TOM YHUCJIE C IMOMOUIBIO
AIEKTPOHHBIX CPEACTB; yMEHUE NPUMEHATD CBONCTBa
reoMeTpuyeckux  Quryp,  camoctosiTeaIbHO  (OPMYJIUPOBATH
OTpeJeIeHHs U3y4aeMbIX (PUTyp, BEIABUTATh TUIIOTE3bI O CBOMCTBAX U
NpHU3HAKaX FreOMETpUUECKUX (PUryp, 000OCHOBBIBATH WIIM ONPOBEPraTh
UX; YMEHHE IMPOBOJIUTH KJAacCUPUKALUIO (QUTYp MO pa3Iu4YHbIM
pU3HAKAM, BBITIOJIHATH HEOOXOJUMBbIE TOMOJHUTEIbHBIE TOCTPOCHHUS

11

YMeHre OomnepupoBaTh TMOHATHAMU: JBH)KCHHE B IPOCTPAHCTBE,
napaiyIeIbHBINA TIEPEHOC, CAMMETPHS Ha TNTIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHKWe MOA00HMs, MOM00HBIE (UTYpPHI; YMEHHE
pacro3HaBaTh paBHbIC W MOJJOOHBIC (PUTYPHI, B TOM YHCJIE B IPHPOIE,
UCKYCCTBE, apXUTEKTYpe; UCIOIB30BaTh FTEOMETPUICCKHIE OTHOIICHHSI
NPy pelICHUH 3a7a4; HaXOJUTh T€OMETPUUYECKUE BEITUYHMHBI (JITHMHA,
yroJl, IJIOomaab, 00bEM) TIPHU pPEUICHUH 3a/ad W3 APYTruX yUeOHBIX
NpeaIMETOB W W3  PEaNbHOW  JKM3HU; YMCHHE  BBIUUCISTH
TCOMETPUYCCKUE BEIIMINHBI (JJTMHA, YT, INIOMAh, 00bEM, TUIOMAIh
MIOBEPXHOCTH), HWCIIONB3ysS M3YYEHHBIC (OPMYJbI U METOJbI, B TOM
qpclie: IUIONIAJb IOBEPXHOCTH THPAMHUIbI, TPU3MBI, KOHYCA,
MWIMHApA, IUIomanb cdepbl; o0beM Kyba, MNPSIMOYTOJBHOTO
napayiesienuIeia, TUupaMuabl, TPU3MbI, WINHAPA, KOHYyca, MIapa;
yMEHHE HaXOJAUTh OTHOIICHHE 00HEMOB MOT00HBIX QUTYP

12

YMeHue omnepupoBaTh MOHATHSIMU: MPAMOYIOJIbHAs — CUCTEMaA
KOOpPJHMHAT, BEKTOP, KOOPJAUHATHI TOUKH, KOOPAUHATHI BEKTOPa, CyMMa
BEKTOPOB, MPOU3BEICHUE BEKTOpA HA YHUCIIO, PA3JIOKEHUE BEKTOpA 10
0a3ucy, CKaJsipHOE MPOW3BEJIECHUE, BEKTOPHOE MPOU3BEIECHHUE, YrOJl
MEXIy BEKTOpaMH; yMEHHE  UCIOJb30BaTh  BEKTOPHBIA U
KOOPJAMHATHBIN METOJ JIJIsi PEUICHUs FTEOMETPUUECKUX 3ajJlad U 3a/1ad
JIPYTUX y4eOHBIX MPEIMETOB
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13 YMeHue BbIOMpaTh MOAXOASIIMA METOA JJId pElIeHHs 3a7auu;
MOHMMAaHWE 3HAYMMOCTA MATEMAaTUKH B H3YyYCHUU MPUPOJHBIX H
OOILIECTBEHHBIX MPOIECCOB U SBICHHUHA; yMEHHE pAaclOo3HaBaTh
IPOSIBJIEHUE 3aKOHOB MATEMATHKU B MCKYCCTBE, YMEHUE NPUBOIAUTH
IIPUMEPBl MAaTEMAaTHUYECKUX OTKPBITUM POCCUMCKOW H MHUPOBOU
MaTEMATUYECKOW HAYKHU

IlepedeHb 3J1eMEHTOB coaepxaHusi, mpoBepsieMbix Ha EI'D mo maremaTnke
Kon [IpoBepsieMblii IEMEHT COAEpKaHUS
1 Uucna v BEIYUCIIEHUS

11 HartypanbHbie u nienbie yncna. [Ipu3Haky 1eIMMOCTH HETbIX YUCET

1.2 Pannonansubie uncia. OOBIKHOBEHHBIE M JECATUYHBIE JIPOOHU, MPOIICHTHI,
OeCKOHEYHbIE IEPUOIUIYECKUE APOOH

1.3 ApudmeTndyeckuit KOPEHb HATypAIbHOU CTEIICHU. JencrBus
¢ apuPMETHIECKUMU KOPHIMHU HaTypaIbHOU CTETIeHU

14 Crenenp c nenbiM nokazareneM. CTeneHb C palMOHAIBHBIM TOKA3aTEIEM.
CBoiicTBa CTENEHU

15 CuHyc, KOCUHYC ¥ TaHT'€HC YUCJIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC,
APKTAHT'€HC YMCIIOBOTO apryMEHTa

1.6 Jlorapudwm uncna. JleciTHUHbIE U HATYpaIbHbIC JOTAPUPMBI

1.7 JleiicTBuTENbHBIC YnCTa. ApU(DMETUUECKHIE ONIEPAINH C JIEHCTBUTEIbHBIMH
guciamu. [IpubnrkeHHble BRIYUCICHUS, TIPABUIIA OKPYTICHUS, TPUKUIKA U
OLICHKA pe3yJIbTaTa BbIYUCICHUN

1.8 | IpeoGpasosauue BeparkeHMil

1.9 KowmriekcHble uncia

2 YpaBHEHHUS U HEPABEHCTBA

2.1 Lenbie u 1poOHO-pallMOHANIBHBIE YPABHEHUS

2.2 HppauronanbHble ypaBHEHUS

2.3 TpuroHomeTpuyecKkue ypaBHEHUS

2.4 [lokazarenbHble U JorapumMuyeckue ypaBHEHUs
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2.5 | Ilensle u ApoGHO-PALMOHATBHEIC HEPABCHCTBA

2.6 HppaunonanbHble HEPABEHCTBA

2.7 | Toka3aTelbHble U JIOrapUPMUUCCKHE HEPABEHCTBA

2.8 TpuronoMeTpuieckre HepaBEHCTBA

2.9 | CucreMsl 1 COBOKYIIHOCTH yPAaBHEHMUI 1 HEPABEHCTB

2.10 | YpasHenus, HepaBeHCTBA U CHCTEMBI C [IAPAMETPAMHE

2.11 Martpuia CHCTeMbl TUHEHHBIX ypaBHEHHH. OnpeeuTelIb MaTPHUIThI

3 DyHKIUHU U TpaduKu

3.1 Oynknusi, cnocoObl 3amanust ¢GyHkuuu. ['padux dyHkuuu. BzaumHo
oOpatHble (ynkmuu. YeTHele W HedeTHble (yHKIuU. Ilepuomnueckue
byHKIIIH

3.2 O6nactp onpeneneHuss ¥ MHOKECTBO 3HaueHU pynkuuu. Hymu QyHkimm.
[IpoMexxyTkH 3HAKOMOCTOSHCTBA. [IpOMEKYyTKH MOHOTOHHOCTH (PYHKITUH.
MakcumyMbl U MuUHUMYMBl GyHKIMH. HaubGomnpinee u HauMmeHbIIee
3HaueHue (QYHKIMHU HA IPOMEXKYTKE

3.3 | Crenennas GyHKIIMS ¢ HATYpaJbHBIM U LIEJIbIM MOoKa3aTesneM. Ee cBoiicTBa u
rpaduk. CBoiicTBa U rpa@uK KOPHS N-OW CTENEHU

3.4 Tpuronomerpudeckue GyHKIHH, UX CBOMCTBA U TpaduKu

3.5 [Toka3zatenbHas u morapupmMudeckasi GyHKIIUU, UX CBONCTBA U Tpaduku

3.6 Touku paspeiBa. AcumnToThl TpaduxoB ¢yHkiuid. CBoicTBa (DyHKIHH,
HEIPEPHIBHBIX HA OTPE3KE

3.7 INocnenoBaTeabHOCTH, CIIOCOOBI 3aaHUs IIOCIEI0BATEILHOCTEN

3.8 Apudmernyeckas u reoMmeTpudeckas nporpeccuu. @opmyia CI0KHBIX
MIPOIICHTOB

4 Hagaya MatemaTtrueckoro aHammsa
4.1

[TpousBonnast pynkuuu. [Ipor3BoHbIE 3I€MEHTAPHBIX PYHKIIHMA
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4.2 [IpumeHeHue Mpou3BOAHON K UCCIEI0BAHUIO (PYHKIIMH HA MOHOTOHHOCTh U
skcTpeMyMbl. HaxokneHne HauOOJbIIET0 M HAUMEHBIIET0 3HA4YECHHS
(YHKIMU Ha OTpE3Ke

4.3 TleprooGpasnas. UaTerpan

5 MHoxecTBa U JIOTMKa
5.1 MHoOk€eCTBO, onepannu HaJl MHOXeCcTBamMu. J{narpammel Jitnepa — Benna
5.2 Jloruka

6 BeposATHOCTB U cTaTUCTHKA

6.1 OnucarenbHasi CTaTUCTHUKA

6.2 BepositHOCTB

6.3 KomOunaropuka

7 ['eomeTpus

7.1 @urypsl Ha IJIOCKOCTH

7.2 [IpsiMBIE U TIIIOCKOCTH B IPOCTPAHCTBE

7.3 MHoOTOrpaHHUKH

7.4 Tenau ITIOBEPXHOCTH BpaILCHUS

7.5

Koopannatel 1 BEKTOPEI
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