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Pabouas nmporpamma mo yuyeoHomy mpeamery «MaremaTuka» (0a30BbIM YpPOBEHB)
(nmpenMeTtHass obnacth «MaTtemaTuka U WMH(OpPMATHKa») BKIIOYAET MOSCHUTEIBHYIO
3aMMCKy, COJEepKaHue OO0yUeHHUs, IIAHUPYEMbIE PE3YJIbTaThl OCBOCHUSI TPOTrPAMMBI 110
MaTeMaTHKe, TeMaTH4eCKOe MIIaHUPOBAHUE, IEPEUCHb (KOAUPUKATOP) pacipeaesIeHHbIX
Mo KJaccaM TpoBepseMbIX TpeOOBaHUI K pe3yJbTaTaM OCBOEHHS OCHOBHOM
00pazoBaTeNbHOM MPOrpaMMBbl CPEeIHETO 001Eero 00pa30BaHUs U AJIEMEHTOB COJIepKaHUS
o MaTemMaTHKe, NepedyeHb (KoaudukaTop) mpoBepseMblX TpeOOBaHUN K pe3yjbTaTam
OCBOCHHSI OCHOBHOM 00pa30oBaTeNbHON MPOTpaMMbl CPEIHEr0 OO0IIEero 0O0pa3oBaHUs U
AJIIEMEHTOB COZIEP>KaHUs 10 MaTEMaTHUKE.

[TosicHuTenbHAs 3alucKa OTpakaeT oOIIMe IENIH U 33aJja4l U3yUYEHUsS MaTeMaTUKH,
XapaKTEePUCTUKY TCUXOJOTHUYECKUX MPEANOChUIOK K €€ HW3YYCHHIO OOyYarolIuMUCH,
MECTO B CTPYKType y4eOHOro IUIaHa, a TakKe IMOJXOJbl K OTOOPY COIEep)KaHUs, K
OTIpe/ICTICHUIO TIIAHUPYEMBIX PE3yIbTaTOB.

Conepxanue OOy4eHHS pacKpbIBaeT COJIEpKaTeNIbHbIE JIMHUU, KOTOpPHIE
npeayiaratoTcs NIl 00s13aTeIbHOTO M3YYEHHUS! B Ka)XJIOM Kjlacce Ha YpOBHE CpEIHEro
o611ero oopa3oBaHus.

[InanupyemMble pe3ysnbTaTbl OCBOEHHUS MPOTPAMMBI 0 MAaTEMAaTHUKE BKIIOYAIOT
JMYHOCTHBIE, METANpeIMETHBIE PE3yibTaThl 32 BECh IMEpPUOJ OOY4YeHHUS Ha YpPOBHE
cpenHero oOuiero oopa3oBaHusi, a TaKXKe MPEAMETHBIC JTIOCTHXKEHHUS 00ydJaronierocs 3a
KQXK/bI roj1 00yueHus

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o MaTeMaTrKe Ha ypOBHE CpeIHETO 00111eT0 00pa3oBaHus pa3padoTaHa
Ha ocHoBe ®I'OC COO ¢ yueToM COBPEeMEHHBIX MUPOBBIX TPEOOBAHUIMA, TPEIBIBISIEMBIX
K MaTeMaTU4YeCKOMY 00pa30BaHUIO, M TPAAUIIMMA POCCUiCKOro 0Opa3oBanus. Peanmzarus
nporpaMmbl IO MaTeMaTHUKe 00ECTeYMBAET OBJIAJCHUE KIIOUEBBIMH KOMIIETEHIIUSIMHU,
COCTAaBIIIOIIMMUA OCHOBY i1 CaMOpPa3BUTHSI U HEMPEPHIBHOTO O0Opa3oBaHWs,
[ETOCTHOCTh OOIIEKYIBTYPHOTO, TIUYHOCTHOTO U MMO3HABATEILHOTO PA3BUTHS JTUYHOCTH
00yuaromxcs.

B nmporpamMmMe mo MaremaTuKe y4TeHBI UACH U MoJiokeHus KoHienuu pa3BUTHS
MaTeMaTtuyeckoro obOpa3zoBanus B Poccuiickoit ®enepanuu. B cooTBeTcTBUM €
Ha3BaHMEM KOHIICMIIMU, MaTeMaTH4Yeckoe OoOpa3oBaHUE JIOJHDKHO, B YaCTHOCTH,
NPEAOCTaBISATh  KaXJAoMy OOydaromeMmycsi BO3MOXKHOCTb JIOCTIDKCHHUS  YPOBHS
MaTeMaTUYECKUX 3HaHWUW, HEOOXOAWMOro i JajdbHEWIeld YCHeNIHOW >KU3HHU B
oOmectBe. IMEHHO Ha pellleHHe 3TOM 3a/Jaud HallelieHa MporpaMMa Mo MaTeMaTHKe
0a30BOr0 YpOBHSI.

B snoxy nudposoit Tpanchopmanuu BceX cdep UeTOBEUECKOM NesITeIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4EJIOBEKOM 0e3  0a30Boi
MaTEMATHYECKOW MOATOTOBKH. YK€ B IIKOJIE MATEMATHUKA CIIY>KUT OTIOPHBIM IPEAMETOM
JUI  U3YUYEHUs] CMEXHBIX JUCIHUIUIMH, a B JKU3HM TOCJI€ IIKOJbl peaabHON
HEO0OXOJIMMOCThIO CTAHOBUTCS HEMPEPHIBHOE 00pa3oBaHUE, YTO TPEOYET MOJHOLICHHOM



06a30Boi 00111€00pa30BaTEIHLHOM MOATOTOBKH, B TOM YHUCJIC U MATEMATUUYECKOM.

DTO 00YCIOBJICHO TEM, YTO B HAIIIM JIHU PACTET YUCJIO CHEIUATBLHOCTEH, CBSA3aHHBIX C
HEIMOCPEICTBEHHBIM IPUMEHECHIUEM MaTeMaTHKU: U B cpepe SIKOHOMUKH, U B OU3HECE, U B
TEXHOJIOTHYECKUX 00JIacTSIX, U JJaKe B TyMaHUTapHBIX chepax. Takum oOpa3om, Kpyr
oOydJaromuxcsi, IS KOTOPBIX MaTeMaThKa CTAHOBUTCA 3HAYUMBIM IPEAMETOM,
CYIIECTBEHHO PACIIUPSETCS.

[IpakTHyeckasl MOJIE3HOCTh MaTeMaTHKUW OOYCJIOBJIEHAa TEM, YTO €€ IPEAMETOM
SBISIIOTCS (PYHIaMEHTAJILHBIE CTPYKTYPBI HAIIIETO MUPA: MPOCTPAHCTBEHHBIE (DOPMBI U
KOJIMYECTBEHHBIE OTHOILICHHS OT MPOCTEUIINX, YCBAMBAEMBIX B HEMOCPEICTBEHHOM
ONBITE, JI0 JOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX [UIS pa3BUTHUS HAYYHBIX U
TEXHOJIOTUYECKUX WACH. be3 KOHKPETHBIX MaTEeMaTUYECKHMX 3HAHUW 3aTPYJIHEHO
MMOHMMAHHUE TPUHIUIIOB YCTPOWCTBA W HCIOJb30BAHUSA COBPEMEHHOM TEXHUKH,
BOCIIpUATHE W HMHTEpOpETalus pa3sHOOOpa3HOW COIMAaIbHOM, HIKOHOMUYECKOM,
nouTHYeCKo  wHbopManuu, MajaodddeKTHUBHA  IMOBCEAHEBHAs  IMpPaKTHYECKas
JESITEIbHOCTh. KaXX10My 4EJIOBEKY B CBOEH KU3HU MPUXOJAUTCS BBIMOJIHATH 10CTATOYHO
CJIO’KHBIE€ PAcCUEThl U COCTABJISITH HECJIOXKHBIE AITOPUTMbBI, HAXOIUTh HYKHbIE (POPMYJIBI
U MPUMEHATH UX, BIAJETh NPAKTUYECKUMU MPUEMAMHU T'€OMETPUUECKUX HU3MEPEHUU U
MOCTPOCHUH, YUTaTh WHGOPMAIIMIO, MPEACTABICHHYIO B BHUIY TaOJull, JUarpamMM H
rpauKOB, KUTh B YCIOBUSAX HEONPEACICHHOCTH 1 MIOHUMATh BEPOSITHOCTHBIM XapaKTep
CITy4YalHBIX COOBITHUM.

OHOBpPEMEHHO C pacuidpeHueM cdep MpUMEHEHUs] MAaTEeMaTUKU B COBPEMEHHOM
obOmiecTBe Bce 0OoJiee Ba)XHBIM CTAaHOBUTCS MaTEMaTUYECKHUN CTHIIb MBIILICHHUS,
MPOSIBIISIIONINICA B OIpEACICHHBIX YMCTBEHHBIX HaBbIKax. B Tmporiecce u3yudeHuUs
MaTeMaTUKH B apceHall MPUEMOB M METOJOB MBIIUICHUS YeJIOBEKa €CTECTBEHHBIM
00pa30oM BKIIFOYAIOTCS MHAYKIUSA U JICAYKIUs, 0000IICHNe U KOHKPETH3allHs, aHAIIU3 |
CUHTE3, KiIaccupuKaluus U cUcTeMarh3auus, adctparupoBanue v aHaiorus. OObEKTbI
MaTE€MaTHYECKUX YMO3aKJIIOYEHUM, TMpaBUJia HMX KOHCTPYHPOBAHUSA PACKPHIBAIOT
MEXaHU3M  JIOTMYECKUX  TOCTPOCHUHM,  CIOCOOCTBYIOT  BBIpAOOTKE  yMEHUS
dbopmynpoBaTh, OOOCHOBBIBATh U JOKa3bIBaTh CYXIEHHUS, TEM CaMbIM pa3BUBAIOT
JIOTUYECKOE MBIIIJIeHHe. MaTreMaTuke MPUHAJICKUAT Beaylnas pojib B (hOPMUPOBAHHH
QITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS U BOCIUTAHUM YMEHHUU JEMCTBOBATH IO
3aJJaHHBIM AJITOPUTMaM, COBEPIIECHCTBOBATh M3BECTHHICE M KOHCTPYHUPOBaTh HOBBIE. B
MPoIIeCcCe PeIIeHUs 3a7]a4 - OCHOBHOM y4eOHOU JACSATEIHHOCTH Ha YPOKAaX MAaTEMATHKH -
Pa3BUBAIOTCSI TBOPUECKAS U MPUKIIAAHAS CTOPOHBI MBIIIIICHUS.

OOyueHnne MaTeMaTHKe J1aeT BO3MOXKHOCTh Pa3BUBATh y OOYYAIOMIMXCS TOYHYIO,
pallMOHAJIBHYI0 ¥ WH(OPMATUBHYIO pedyb, YMEHHE OTOMpaTh Haubosiee MOAXOMASIINE
SI3BIKOBBIC, CHUMBOJIMUECKHE, TpaduuecKwe CpeacTBa IS BBIPAKEHUS CYXKICHUN U
HarJsIHOTO UX IMPEeCTaBICHHUS.

Heo6xoIuMbpIM KOMIIOHEHTOM OOIIEed KyJIbTypbl B COBPEMEHHOM TOJIKOBAHUU
SIBJISICTCS 00IIee 3HAKOMCTBO ¢ METOJIaMHM ITO3HAHUS ICHCTBUTEILHOCTH, ITPECTABIICHHE
0 MpeIMeTe M METOJ€ MaTeMaTUKH, €ro OTJIMYMS OT METOJIOB €CTECTBEHHBIX H



I'YMAaHUTAPHBIX HAayK, OO0 OCOOEHHOCTAX MPUMEHEHHUS MaTeMaTUKU [Jis pelieHus
Hay4YHBIX W IPUKIATHBIX 3a7a4. Takum 00pa3oM, MaTeMaTUHYECKOe 00pa30BaHUE BHOCUT
CBOM BKJIaJl B (hOPMUPOBAHKE OOIIIEH KYJIbTYphI YeJIOBEKA.

N3ydeHne maTeMaTUKUd CHOCOOCTBYET S3CTETHUYECKOMY BOCIUTAHUIO YEJIOBEKA,
MOHMMAHUIO KPAacoThl M U3SIIECTBA MATEMATHYECKUX PACCYXKICHUW, BOCHPUSITHIO
TeOMETPUUYECKHUX (HOPM, YCBOSCHHUIO UJIEH CHMMETPHH.

[TpuopuretHpiMu LensiMu 00ydenuss matematuke B 10-11 kimaccax Ha 0a3oBOM
YPOBHE SIBIIIIOTCS:

dbopMHpOBaHUE IEHTPATHHBIX MATEMATUYECKHX TMOHATHN (YHCIIO, BEIUYHMHA,
reoMeTpuyeckas (urypa, TepeMeHHas, BEpPOSTHOCTh, (DYHKIHS), 00€CIeUnBArOIINX
MIPEEMCTBEHHOCTh M MIEPCIIEKTUBHOCTh MAaTEMaTHIECKOTO 00pa30BaHUS 00YUYaIOIINXCS;

MOABE/ICHUE OOYUYaloIIMXCsl Ha JOCTYIMHOM JUIsi HMX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTeMAaTHUKU M OKPY>Kalollero MyUpa, MOHMMAaHUE MAaTEeMaTUKH KaK 4acTH
00111e¥ KyJIbTYphI YEJIOBEUECTBA;

pa3BUTHE WHTEUICKTyalbHBIX W TBOPYECKUX CIIOCOOHOCTEH 0Oydaronmxcs,
MO3HABATEIbHON AaKTUBHOCTHU, MUCCIEAOBATEIBLCKUX YMEHHM, KPUTUYHOCTH MBIILICHUS,
MHTEpeca K U3YYEHUIO MaTEMAaTHKH,

dbopmupoBanue (GYHKIUOHATBHOM MATEMAaTUYECKOW TI'PaMOTHOCTH: YMEHHUS
pacro3HaBaTh MATEMAaTUYECKUE ACHEKTHl B PEANbHBIX JKU3HECHHBIX CUTYAlUSAX U IPU
U3YYEHUU JPYTUX YUEOHBIX MPEIMETOB, TPOSIBICHHS 3aBUCUMOCTEHN U 3aKOHOMEPHOCTEH,
dbopMyIUpOBaTh WX Ha S3bIKE MAaTEMATUKU M CO3/laBaTh MaTEeMaTHUYECKHE MOJCIIH,
NPUMEHITh OCBOCHHBI MaTeMaTHYECKHl amnmapaT JJisl  pELICHHS PaKTUKO-
OPHEHTUPOBAHHBIX 33]1a4, UHTEPIIPETUPOBATH U OLIEHUBATH MOJIYYEHHBIE PE3YJIbTATHI.

OCHOBHBIMHM JIMHUSIMH cojepkanusi MaremaTukun B 10-11 kmaccax sBisitoTCS:
«Hucna u BeIUUCICHUNY, «Anredpa» («Anredpandeckue BhIpaXKEHUS», «YPABHCHUS U
HEepaBeHCTBay»), «Havana Maremaruueckoro ananusay, «['eomerpus» («I'eomerpudeckue
burypsl u ux cBOWCTBa», «/3MepeHHEe reoMeTpUIEeCKUX BEIUYUH»), «BeposSTHOCTh U
CTaTUCTHKa». [[aHHbBIE JIMHUM Pa3BUBAIOTCA NapajliesIbHO, KaxXJas B COOTBETCTBUU C
cOoOCTBEHHOM JIOTMKOM, OJTHAKO HE HE3aBUCUMO OJHA OT JIPYTOil, a B TECHOM KOHTaKTe U
B3aumoneicTeu. Kpome »3Toro, ux o0OBEIUHSET JIOTHYECKas COCTaBJISIONIAs,
TPAAULMOHHO MTPUCYIIIAsi MAaTEMATUKE U MPOHU3BIBAIOIIAS BCE MATEMATUYECKUE KYPChI U
conepxatenbabie Jiuann. ChopmymupoBannoe B PI'OC COO TtpeboBaHue «BlaJieHUE
METOJaMH JI0Ka3aTeNbhCTB, AJITOPUTMAMHU pEIICHUS 3a7a4, yMeHue (GopMyInpoBaTh
ONpPENCIICHUSI, aKCUOMBl U TEOPEMbl, MPUMEHITh HUX, MNPOBOAUTH JAOKa3aTEJIbHBIC
pacCyXKJeHusT B XOJie¢ pEIICHUs 3aJad» OTHOCHTCS KO BCeM Yy4YeOHBIM Kypcam, a
dbopMHpOBaHUE JIOTUYECKUX YMEHUW pachpenessieTcss Mo BCeM roaaM oOydeHus Ha
YPOBHE CpeaHero o0Iero oopa3oBaHus.

B cootBercTBUM ¢ PI'OC COO maremaTHKa SBISETCS 00sS3aTEIBHBIM IIPEIMETOM
Ha JIaHHOM YpOBHE oOpazoBaHus. [Iporpammoii mo maremaTtwike MperycMaTpUBACTCs
u3ydeHue yuyeOHoro mnpeamera «MaremaTthka» B paMKaX TpeX Y4eOHBIX KypCOB:
«Anrebpa W Hayajga MaTeMaTHYecKoro aHaimmsa», «l'eomerpus», «BeposTHOCTH U
cratuctrka»y. DopMUpOBaHHE JIOTMUECKUX YMEHHUH OCYLIECTBISAECTCS Ha MPOTSKEHUU



BCEX JIET OOydYeHHs] Ha ypOBHE CpEeAHEro o0Iero oOpa3oBaHUs, a 3JICMEHTHI JIOTHKU
BKJIFOYAIOTCS B COJICPYKAHUE BCEX HA3BAHHBIX BBIINIC YICOHBIX KYPCOB.

OO6ee Ynciio 4acoB, pEKOMEHAOBAHHBIX /ISl M3YUEHU MaTeMaTukH, - 340 4acoB: B
10 xnacce - 170 gacoB (5 yacoB B Hezeno), B 11 kimacce - 170 gacoB (5 4acoB B HEJETIO).



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI
11O MATEMATHUKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

HBy‘IeHI/IC MAaTEMATUKHN HA YPOBHC OCHOBHOT'O O6IH€FO O6pa30BaHI/IH HaIIpaBJICHO Ha
JOCTHIKCHHC O6y‘{aI-0HlI/IMI/ICSI JIMYHOCTHBIX, MCTAIIPCIAMCTHBIX MW IIPCIAMCTHBIX
O6p8,30BaT€JII)HI>IX PE3YIIBTATOB OCBOCHHA yqe6H0r0 mpcamMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbpTraTe uzydeHus MaTeMaTUKH Ha YPOBHE CPEAHETO OOIIero oOpa3oBaHUs y
oOyyaromierocsi 6y1yT copMUpPOBaHBI CIAEAYIONINE JTUYHOCTHBIE PE3YJIbTATHI:

1) rpa:kaaHcKoro BOCHUTAHUSA:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMU OOYyYaroIIerocs KaKk AaKTUBHOTO H
OTBETCTBEHHOTO UJIEHa POCCHHCKOr0 OOINECTBA, MPEACTaBICHHE O MaTeMaTHYECKHUX
OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, ABJICHUM, IPOLIEAYP I'PAKIAHCKOTO
obmecTBa (BBIOOPHI, OMPOCH U APYroe), yMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMHU
MHCTUTYTaMH B COOTBETCTBHUH C UX (PYHKIUSIMU U HA3HAUCHUEM,;

2) maTpUOTH4YeCKOr0 BOCIMTAHUA:

c(OPMHUPOBAHHOCTh POCCUUCKONW TPAKTAHCKOW WACHTUYHOCTH, YBAKEHHUS K
MPOIIOMY M HACTOAIIEMY POCCHUICKOM MAaTeMaTUKH, LEHHOCTHOE OTHOIIEHHE K
JOCTUKEHUSAM POCCUUCKUX MaTEMaTUKOB M POCCUKMCKON MaTEMaTHYECKON IIKOJIBI,
HCIIOJB30BaHUE ATUX JOCTHXKEHUHN B IPYTUX HAayKaX, TEXHOJIOTUAX, C(pepax SIKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOIO BOCIIUTAHUSA:

OCO3HaHWE MJYXOBHBIX LIEHHOCTEH POCCHIICKOTO Hapoaa, cPOpMUPOBAHHOCTb
HPaBCTBEHHOI'O0 CO3HAHMS, 3THYECKOTO TIOBEJACHMS, CBS3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTM)KEHUI HAyKW U JIEATEIbHOCTBIO YYEHOr0, OCO3HAHHE JIMYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOWYUBOrO OyayIIEro;

4) 3CTEeTHYeCKOro BOCIIUTAHMSA:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIHOYAsA OCTETUKY MaTEeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, PEIICHUN, PACCYXKICHHUI, BOCIPUUMUYUBOCTH K
MAaTEMATUYECKUM ACTIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) ¢u3nvecKoro BOCIUTAHUSA:

c(hOPMHUPOBAHHOCTh yYMEHHUSI MPUMEHSITh MaTeMaTUYeCKUE 3HAHUS B HHTEpecax
3I0pOBOro U 0Oe3omacHoro oOpasza >KM3HHM, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY
30POBBIO  (3I0pOBOE TUTAHHUE, COATAHCHPOBAHHBIA PEKUM 3aHATUA M OT/AbIXA,
peryJisipHasi ¢pu3u4ecKasi akTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE MPHU 3aHATHIX
CIIOPTUBHO-03/I0POBUTEIIBHOM AEATENBHOCTBIO;

6) TpyaoBOro BOCIMTAHMS:
TOTOBHOCTh K TPYJy, OCO3HAHHE IIEHHOCTH TPYAOIIO0US, UHTEPEC K Pa3IMYHBIM
chepam npodeccuoHanbHOM AEATEILHOCTH, CBSI3aHHBIM C MATEMATUKOMN U €€



NPWIOKEHUSMH, YMEHHE COBEpIaTh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccun u
peain30BbIBaTh COOCTBEHHBIE >KU3HEHHbBIE IUIAHBI, T'OTOBHOCTb U CIIOCOOHOCTH K
MaTeMaTUYECKOMY OOpa30BaHUI0 U CAMOOOpPA30BaHUIO Ha MPOTSHKEHHM BCEHW KU3HH,
TOTOBHOCTh K aKTHBHOMY YYacTHIO B PEIICHHH NPAKTUYECKHUX 3aJa4 MaTeMaTH4YECKOU

HAIIPaBJICHHOCTH,

7) 3K0JI0rNYeCKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTH IKOJIOTUYECKON KyNbTYpbl, TOHUMAHUE BIUSHUS COIUAIBHO-
HPKOHOMUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLIMATIBHON CPENIbl, OCO3HAHUE
r100aTbHOTO  XapakTepa H3KOJOTHYECKHX MpoOJjeM, OpHEHTalus Ha NpUMEHEHHE
MaTEeMaTHUECKUX 3HAHMWA JJs pEIIeHUs 3adad B OONacTH OKpY)Karolled Cpempl,
IUIAaHUPOBAHUE TIOCTYNKOB U OLIEHKM MX BO3MOXKHBIX IOCIEACTBUM Ul OKpYy»XKarolieu
Cpelbl;

8) HEeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKHU, TOHUMAHUE MATEMaTUYECKOM HAyKH Kak
chepbl YeIIOBEUECKOMN JCATEILHOCTH, ATAIIOB €€ Pa3BUTHUS U 3HAYMMOCTH JIUIS Pa3BUTHS
IUBUJIM3ALIMM, OBJIQJICHUE S3BIKOM MaTEMaTUKH W MaTeMaTUYE€CKOW KYJIbTYpOM Kak
CPEACTBOM  TO3HAHHMS  MHpPa, TOTOBHOCTh  OCYUIIECTBISATH  MPOCKTHYID U
HCCJICIOBATENIbCKYIO ACATEILHOCTh UHAMBUAYAJIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbTaTe ocBOoeHUs MpOorpaMMBbl 0 MaTEMaTHUKE Ha yPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus y oOydarouierocsi 0yayT copMUpoBaHbl METampeAMETHBIE PE3ybTaThl,
XapaKTEPHU3YIONIUECs OBJIAJICHUEM YHUBEPCAIbHBIMUA ITO3HABATCIIBHBIMU JCHCTBUSMH,
VHUBEPCAIbHBIMH ~ KOMMYHUKATUBHBIMM  JICUCTBUSIMA U YHUBEPCAJbHBIMU
PETYISTUBHBIMU JICHCTBUSMU.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHBbIC YUeOHbIC 1eHCTBUS
ba3oBble Jornyeckue 1efcTBUA:

BBUSIBISITh M XapaKTEpHU30BaTh CYLIECTBEHHBIE IPU3HAKM MaTEMaTHYECKUX
OOBEKTOB, MOHATUH, OTHOLIEHUN MEXIy MOHATUSAMHU, (HOPMYIHPOBATH OIpPENETICHHUS
MOHSATUHM, yCTaHABIMBATh CYUIECTBEHHBI MPHU3HAK KiacCU(PUKAUMK, OCHOBAHUSA s
000011IeHNs U CPABHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAIN3A;

BOCIIPUHUMATh, (HOPMYIHPOBaTh U MPeoOpPa30BBIBATh CYKICHUS: YTBEPIUTEIbHbIC
Y OTpULIATETIbHbIC, €MUHUYHBIC, YACTHBIEC U OOIIUE, YCIOBHBIC,

BBISIBJISITD MAaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M WU IIPOTUBOPEYMS B
(bakTax, JaHHBIX, HAOIIOACHUSIX U YTBEPKACHUSX, IPEATIAraTh KPUTEPUH [Tl BBISIBJICHUS
3aKOHOMEPHOCTEU U IIPOTUBOPEUUN;

JeJ1aTh BBIBOBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, 1EyKTUBHBIX U UHAYKTUBHBIX
YMO3aKJIFOUECHHUM, YMO3AKIIFOUEHUH 10 aHAJIOTHH;



NPOBOJUTH CaMOCTOSITENIbHO JIOKA3aTelhCTBA MAaTEMaTHYECKUX YTBEPIKICHUH
(mpsiMbIe ¥ OT TIPOTUBHOTO), BBICTPAWBATh APTYMEHTAIIMIO, TMPHUBOJIWTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS M BHIBOJIBI;

BBIOMpaTh Croco0 pemieHust yueOHo# 3amadun (CpaBHUBATh HECKOJIBKO BapHAHTOB
perieHus, BRIOUpaTh HaMOOJee MOIXOIANINNA C YUYETOM CaMOCTOSITEIBHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBnle ucciieqoBarebLCKHe 1eMCTBUSA:

WCIIONB30BaTh  BOMPOCHI KAk HCCIEOBATEIIbCKAM HWHCTPYMEHT I[O3HAHUS,
(dbopMynupoBaTh BOMPOCH], (GPUKCUPYIOIIME MPOTUBOpEUHEe, MpoOsieMy, YCTaHABIUBATH
HCKOMOE U JJaHHOE€, (POPMUPOBATH TUTIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

MPOBOAUTH CAMOCTOSTENIBHO CIUIAHUPOBAHHBIA SKCIEPUMEHT, HUCCIEAOBAaHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYEeCKOTO OO0BEeKTa, SIBJICHUS, IMpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SIBJICHUSMHU, MPOIIECCAMU;

CaMOCTOSITENIbHO  (OpMyJIUpOBaTh OOOOIIEHHUS U BBIBOJABI 10 pe3yJibTaTaM
MIPOBEICHHOTO HAOJIOCHUS, UCCIEOBaHUS, OIEHUBATH JOCTOBEPHOCTH IMOJTYYEHHBIX
pe3yJIbTaTOB, BBIBOJOB M O000IICHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpoIlecca, a TakKe BbBIJBUTATh
MIPEIIOJIOAKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSIX.

PabGora ¢ unpopmanmeii:

BBISIBIIATH N€PUIIUTHI HHPOPMALIUH, TAHHBIX, HEOOXOJUMBIX JIJIsl OTBETA HA BOMPOC
U IS pelIeHUs 3a]1a4H;

BbIOMpaTh HMH(MOPMAIMI0 U3 HCTOYHUKOB pAa3jMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATHU3UPOBaTh M HHTEPIPETUPOBATh MHPOPMAIMIO PA3NIMYHBIX BUIOB U (PopM
IIPE/ICTABIICHHUS;

CTPYKTYpUpPOBaTh WH(MOpPMAIMIO, TMPEACTaBIATh €€ B pa3InyHbIX (HopMax,
WJUTIOCTPUPOBATH IpapruecKy;

OLICHHMBATh HAJEKHOCTh MH(POPMAIMU IO CAMOCTOSATEIHHO C(HOPMYIUPOBAHHBIM
KpUTEpUsM, cHOPMYJIMPOBAHHBIM CAMOCTOSATEIBHO.

KomMMmyHuKaTHBHBIC YHUBEPCAJbHBIC YUeOHbIe 1eiCTBUSA
Oo0wmenne:

BOCHIPUHUMATh U (HOPMYJUPOBATh CYXKIECHHUS B COOTBETCTBUM C YCIOBUSAMH U
LEeJIsIMU OOILEHHUSI, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U
MIMCbMEHHBIX TEKCTax, AaBaTh MOSICHEHUS 10 X0y PELICHHs 33Ja4l, KOMMEHTUPOBATH
MOJIyYeHHBIN PE3YJIbTAT;

B XOJle OOCYXIEHHUs 3aJlaBaThb BOMPOCHI MO CYIIECTBY OOCYX IaeMOU TEMBI,
npo0JieMbl, perraeMoi 3ajaud, BbICKA3bIBaTh HJEH, HAICJICHHbIE HA MOUCK pEIIeHus,
COMOCTAaBIISATh CBOM CYXACHHUS C CYXKICHUAMHM JIPYyTMX YYaCTHUKOB JIHMAJIOra,
oOHapyKMBaTh Pa3IMYUE U CXOACTBO MO3UIMH, B KOPPEKTHON (hopme (HhopMyIupoBaTh
Pa3HOIIIACHSI, CBOU BO3PAKEHUS;



MPEACTABIATh PE3YJbTAaThl PEIICHUS 3a/aud, HKCIEPUMEHTA, WCCIEAOBaHUSA,
MIPOEKTa, CAMOCTOATEIHLHO BEIOMPATH JOPMAT BHICTYIUICHHS C yI€TOM 3a/1a4 MPE3CHTAINH
U 0COOEHHOCTEH ayAUTOPUH.

PeryasiTuBHbIC YHUBEPCAJbHbIE YUeOHbIE IeHCTBUS
CaMOOpFaHI/I3aHI/IH:

COCTAaBJIATS IIJIaH, aJITOPUTM PCIICHUA 3a1a4U, BBI6I/IpaTB croco0 peiCHus C y4CTOM
HMCIOIUXCA  PCCYPCOB U COOCTBEHHBIX BOSMOH(HOCTGﬁ, APpryMmMCHTHPOBATL H
KOPPEKTUPOBATh BApUAHTHI PEUICHHUI ¢ yUeTOM HOBOM HMH(OPMALINH.

CaMOKOHTPOJIb, SMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIaJICTh HABbIKAMU IO3HABATEIbHOU pediieKCMM Kak OCO3HaHUSl COBEPIIAEMBIX
NEUCTBUA W MBICIUTEIBHBIX IMPOLIECCOB, WX pe3yJbTaTOB, BIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CaMOKOHTPOJIS Ipolecca W pe3yjpTaTa pEeUIeHUs MaTeMaTH4eCKOU
3a/1auu;

OPENBUIETh TPYIHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTH IIpU PEIICHHH 3a/1ayH,
BHOCUTb KOPPEKTHBBI B JESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HalJIEHHBIX OIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBAaTh COOTBETCTBHE pE3yJibTaTa LEIN U YCJIOBUSIM, OOBSACHATH MPUUYHHBI
JTOCTHKEHHUSI UM HEJTOCTUKEHUS PE3YJIbTATOB AEATEIbHOCTH, HAXOIUTh OLIMOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHast 1eATEJIbHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHON M UHAUBUAYaJIbHON pabOThI
OpU pelleHuu Y4eOHbIX 3a7ad, MpPUHUMATh LEJb COBMECTHOM JESTEeNIbHOCTH,
IJIAaHUPOBATh OpPraHU3alMdI0 COBMECTHOM palboThl, pachpeAensaTb BUIbl padoT,
JIOTOBApUBaThCS, OOCYXKIaTh TPOILIECC W pe3ysibTaT padoThl, 0000IIaTh MHEHUS
HECKOJIbKHX JIIOJICH;

y4acTBOBaTh B TIpYNINOBBIX (opmax padoTel (00OcyxkaeHus, OOMEH MHEHHH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIOIHITH CBOIO YaCTh pabOThI U KOOPJAUHUPOBATH CBOU
JAEUCTBUS C IPYTUMH WIEHaMU KOMAaH/[Ibl, OLIEHUBATh Ka4e€CTBO CBOETO BKJa/a B OOLIUI
MPOJYKT MO KPUTEPUIM, CPOPMYITHMPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

HHPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yibTaThl OCBOEHHUS MPOTPaMMBI TI0 MaTeMaTHKe Ha 0a30BOM
YPOBHE Ha YPOBHE CpeJIHEro o0I1ero o0pa3oBaHus MPeICTaBICHBI 110 rojgamM o0ydeHus B
paMKax OTIEIBHBIX YYEOHBIX KYpPCOB B COOTBETCTBYIOIIMX pa3jefiax MpOorpamMMbl IO
MaTeMaTHKe.



OEJEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOTI'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

HOACHUTEJBHASA 3AIINCKA

VY4eOnblli Kypce «Anredpa 1 Hayaia MaTEMaTUYECKOTO aHAJIU3ay SIBJISIETCS OJTHUM U3
HamboJsee 3HAaUMMBIX B TPOrpaMMe CpeTHero o0miero oopa3oBanHus, MOCKOIbKY, C OAHON
CTOPOHBI, OH 00€CIIeYnBaeT HHCTPYMEHTAIbHYIO 0a3y I H3yUeHUs] BCEX €CTECTBEHHO-
HAay4HBIX KYpPCOB, a C JPYTrod CTOPOHBI, (OPMHUPYET JIOTHUUECKOEC M a0CTPAKTHOE
MBIIUICHHE O0YyYaloluXcsi Ha YPOBHE, HEOOXOIMMOM i OCBOSHUSI YUCOHBIX KypCOB
MHPOpPMATHKH, OOIIECCTBO3ZHAHUS, UCTOPUH, CIOBECHOCTH. B pamkax ydeOHOro Kypca
«AnreOpa ¥ Hayajga MAaTEMaTUYECKOro aHaiu3a» OOydalomuecs OBJIAJEBAIOT
YHUBEPCAIBbHBIM SI3bIKOM COBPEMEHHOU HaYKH, KOTOpasi QOPMYIUPYET CBOU JOCTHKECHHUS
B MaTeMaTu4deckoit opme.

VY4eOHbIi Kypc anredpbl U Hadal MaTeMaTHYECKOTO aHaIn3a 3aKJIaJbIBaeT OCHOBY
JUTsI yCTIEIITHOTO OBJIAJICHUS 3aKOHAMH (DU3UKU, XUMUU, OUOJIOTHH, TOHUMAHUSI OCHOBHBIX
TEHJICHIINH SKOHOMHUKH ¥ OOIIECTBEHHON KH3HU, ITO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX ITU(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO UCIOJIb30BATh UX B
MMOBCETHEBHOM XM3HU. B Toke BpeMs OBJIaIcHHE a0CTPAKTHBIMU U JIOTHYECKH CTPOTUMH
MaTeMaTHYECKUMH KOHCTPYKIIUSIMHA Ppa3BUBACT YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UICTUHHOCTD YTBEPKICHUS, UCTIOIH30BaTh 0000IIEHNE U KOHKPETU3AIIHIO,
a0CTparupoBaHKe W aHAJIOTHIO, (JOPMHUPYET KPEAaTUBHOE M KPUTHUICCKOE MBIIIIeHUE. B
X0/ U3yUYeHHUs alIreOphl M HaYal MaTEMAaTUYECKOTO aHau3a Ha YPOBHE CPEAHETO 0011Iero
oOpa3zoBaHusi 00ydYaroOlIMecs TOJYyYar0T HOBBIM OMNBIT PEIICHUs] MPUKIAIHBIX 3ajad,
CaMOCTOSTEIILHOTO TIOCTPOSHUS MaTEMaTHYSCKUX MOJIeNIeH peallbHbIX CUTyalluid W
WHTEPIPETAINHA TOTYYEHHBIX PEIICHUM, 3HAKOMSTCS C TMPUMEpPAMH MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH B IPUPOJIE, HAYKE U B UCKYCCTBE, C BHIAIOIIMMHUCS MaTeMaTHYECKUMH
OTKPBITUSMH U UX aBTOPAMH.

VY4eOHbli Kypc anreOpbl W HayaJl MaTEMaTHYECKOTO aHaiu3a o0Jaaaer
3HAYUTETHLHBIM BOCIUTATEIBHBIM ITOTEHIIMAJIOM, KOTOPBIA peanu3yeTcs KakK depes
y4eOHBIN MaTepuall, CrioCOOCTBYIOMIMKN (POPMUPOBAHHIO HAYYHOTO MUPOBO33PEHHUS, TaK
n uepe3 crnenupuky ydeOHOW MAESATENBHOCTH, TpeOyrolmed CcaMOCTOSATEIbHOCTH,
aKKypaTHOCTH, TPOJOJDKATEILHOW KOHIIEHTPAIlMd BHHMaHUS M OTBETCTBEHHOCTH 32
MOJTyYCHHBIA PE3yibTaT.

B ocHoBe MeTonmku oOydeHus anreOpe W HadalaM MaTeMaTUYeCKOTO aHaIn3a
JIKUT NEATSIIbHOCTHBIA MMPUHITUTT OOyYCHHUS.

B cTtpykType mporpammsl 1o anredpe v HadaiaMm aHalii3a BBIJAEISIOTCS CISAYOIINe
COJZIEPKATETHPHO-METONYECKIE JTMHHH: «Hucna v BEIMUCTICHHSY, « DYHKITUN
u rpadukn», «YpaBHEHHS W HEpaBeHCTBa», «Hauama maTemaTH4ecKoro aHaimsa,
«MHOXecTBa W JIOTHKa». Bce OCHOBHBIE COAEpPKATEIbHO-METOANYECKUE JIMHUU
M3Yy4aloTCd Ha TPOTSHKEHUW JBYX JIeT OOyYeHHs] Ha YpPOBHE CpEIHEro oOIero
oOpa3oBaHMsI, €CTECTBEHHO JIOMOJIHSS JIPYT JIPyra M TMOCTEIEHHO HACHIIAsCh HOBBIMU



TeMaMH U pazfenamu. JlaHHbIH y4uyeOHBIM KypcC SIBJISIETCS MHTETPATUBHBIM, MOCKOIBKY
o0beuHSAET B ceOe COAEp)KaHHE HECKOJBKUX MAaTEMaTUYECKUX AUCIUIUIMH: anredpa,
TPUTOHOMETPHUSI, MAaTeMaTUUYECKUN aHaIN3, TEOpUs MHOXKECTB U apyrue. [lo mepe Toro
Kak 00ydaromuyecs OBJIaIeBatoT Bce 0oJiee MUPOKUM MaTeMAaTUYECKUM alllapaToM, y HUX
MoCieA0BaTeIbHO  (OpMHpPYETCSI M COBEPIICHCTBYETCS ~ yMEHHE  CTPOUTH
MaTEMaTUYECKYI0O MOJIeNIb pPealbHOM CHUTyallud, NMPUMEHSTh 3HAHUS, IOJTy4YCHHBIE B
y4eOHOM Kypce «Alredpa MW Hadalla MaTEMaTHUYEeCKOTO aHaiu3a», Il pPelIeHUs
CaMOCTOSITENIbHO  COPMYJIMPOBAHHOM  MaTEeMaTUYECKOM  3ajayd, a  3aTeM
MHTEPIPETUPOBATH MOTYUECHHBIN pe3yJIbTar.

CopepxarenpHo-MeTOIMYECKass JUHUS «Yucna W BBIYMCICHUS» 3aBepIIacT
(hopMHUpOBaHNE HABBIKOB UCIOJIb30BaHUS IEHCTBUTENbHBIX YHCEII, KOTOPOE OBbLIIO HAYaTO
Ha ypOBHE OCHOBHOTO 00111ero oopa3zoBanus. Ha ypoBHe cpegHero o0miero oopazoBanus
ocoboe BHUMaHUE ynensieTcs (HOPMUPOBAHUIO MPOUYHBIX BBIYMCIUTEIBHBIX HABBIKOB,
BKJIFOYAIOIIUX B CE0sI MCIIOIB30BAHUE PA3IMUHBIX (DOPM 3aliCH JEHCTBUTEIBLHOTO YKCIIa,
YMEHHE PaIlMOHAIIBHO BBHITIOJNHATH JCUCTBUS C HUMH, JENaTh NMPUKHUAKY, OICHUBATH
pesyabpTar. OOydaromuecss TMOJMy4YaloT HaBBIKM  MPUOJMKEHHBIX  BBIUHUCICHUH,
BBITIOJTHCHHMSI ICCTBUH C YMCITaMH, 3aITMCAHHBIMU B CTAHIAPTHOU (hOpMe, HCTIOTIh30BAHUS
MaTeMaTHYeCKUX KOHCTAHT, OIICHUBAHUS YHCIIOBBIX BRIPOKCHHM.

ConeprxarenbHasi TMHUS « Y paBHEHUS U HEPABEHCTBA» PEaIN3yeTCs Ha MPOTSKECHUU
BCEr0 OOY4YEHHUS HAa YPOBHE CpPEIHEro OO0IIero oO0pa3oBaHMs, MOCKOJBKY B KaXJI0M
paszielie mporpaMmsbl IPeyCMOTPEHO PELIEHNE COOTBETCTBYIONIMX 3a1a4. OOyyaromumecs
OBJIAJICBAIOT  PA3MYHBIMH  METOJIaMHU  PEIICHUS  IIENBIX,  pallMOHAIBHBIX,
UPpAlMOHATBHBIX, TIOKA3aTEeNbHBIX, JIOTApU(OMHUUCCKUX ©  TPUTOHOMETPHUCCKUX
ypaBHEHUH, HEPABEHCTB M WX cHCTeM. [lodydeHHbIE yMEHHUS HCIOJNB3YIOTCA TPH
MCCIICIOBaHNH (DYHKIMA C TTOMOIIBIO TPOWU3BOIHOM, PEIICHHH MPHUKIAAHBIX 3a7ad |
3a/lay Ha HAXOXKJEHHWE HAWOOJBIIMX W HAUMEHbIIWX 3HaueHuW GyHkuuu. JlaHHas
coliepKaTeNibHasl JIMHUS BKJIIOYAeT B ceOs Takxke (HOpPMHUPOBAHUE YMEHUUN BBHIMIOJIHSATH
pacudeTsl o GopMyJsiaM, MPeoOPa30BaHUS IENBIX, PAIMOHATBHBIX, UPPAMOHATBHBIX U
TPUTOHOMETPUUECKUX BBIPAKEHUN, a TaKKE BBIPAXKEHUH, COAEpXKAIIMX CTENEHU U
norapudmel. brnarogaps u3ydeHuio anreOpamveckoro marepuana  IPOUCXOAMT
JanbHENIIee pa3BUTUE AITOPUTMHUUECKOTO M a0CTPAKTHOTO MBIIUICHUS 00yJaroumxcs,
(bOpMUPYIOTCS HABBIKH JIEAYKTUBHBIX PACCYXKIEHUHN, paOOThI C CHMBOJBLHBIMHU (POPMaMU,
MPE/ICTAaBICHUS 3aKOHOMEPHOCTEW W 3aBHCHMOCTEH B BHJEC PaBEHCTB M HEPABEHCTB.
Anrebpa mpesmaraet 3(O(PEKTUBHBIC MHCTPYMEHTBHI IS PEIICHUS TMPAKTHUYECKUX U
€CTECTBCHHO-HAYYHBIX 3a]1a4, HATrJSAHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KakK SI3bIKa
HayKHU.

ConepxxarenpHo-MeTOauYecKass JuHUS  «DYyHKIIMM ©W  TpaQuKh»  TECHO
neperieTaeTes ¢ APYTUMHU JTUHUSMHU y4eOHOTO Kypca, MMOCKOJIBKY B KaKOM-TO CMBICTIE
3alaeT  TOCJEAOBATeNLHOCT,  M3Y4YeHUsT  Marepuaina. 3ydeHwme  cTeneHHOM,
MOKAa3aTeIbHON, JTOTapu(MUUECKOW W TPUTOHOMETPUUYECKUX (DYHKIUH, WX CBOWCTB H
rpaduKOB, UCIIOIb30BaHUE (YYHKIIMH TS PEIICHUS 3314 U3 APYTUX YICOHBIX MPEIMETOB



U peasIbHOM KM3HU TECHO CBSA3aHO KaK C MaTeMAaTHYECKUM aHAJIU30M, TaK U C pEelIEHUEM
ypaBHEeHUN W HepaBeHCTB. [Ipu 3TOM Oosbllioe BHUMaHUE yaenseTcss (OPMHPOBAHUIO
yMEHUSL BbIpa@XKaTh (QOpMyJNIaMH 3aBUCUMOCTH MEXKIY pa3IWYHBIMU BEIHMYUHAMH,
MCCJIEIOBATh TOJyYCHHBIE (DYHKITMHU, CTPOUTH MX rpaduku. MaTepuan coaep:KkaTeabHOM
JIMHUY HalIeJICH HA Pa3BUTHE YMEHUN U HABBIKOB, TO3BOJIIOIIUX BhIPAXKATh 3aBUCUMOCTHU
MEXIy BETUYMHAMU B Pa3IMYHON (QopMe: aHATUTHUYECKOM, rpa@uuecKoil U CIOBECHOM.
Ero u3yuenue crnocoOCTBYET pa3BUTUIO AITOPUTMUYECKOTO MBIIIUICHUS, CITIOCOOHOCTH K
0000I1IEHNIO M KOHKPETU3ALlUU, UCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHass JuHHs «Hayama MareMaTWyeckoro aHaim3a» IO3BOJISET
CYIIECTBEHHO PACIIMPUTh KPYr Kak MaTeMaTU4YeCKUX, TaK M NPUKIAAHBIX 3ajad,
JOCTYIHBIX OOYYaroIIMMCSl, Y KOTOPBIX MOSIBJISIETCS BO3MOXKHOCTb HCCIEIOBATh U
cTpouTh rpaduku (QYHKIMM, ONpEAessITh WX HAUOOJbIINE U HAWMEHbIIIWE 3HAYCHUS,
BBIYHCIIATH IIOMAAN (GUTYP ¥ 00BEMBI T€J, HAXOUTh CKOPOCTH U YCKOPEHUS ITPOIIECCOB.
ConepxaTenbHas JIMHUSL OTKPBIBAET HOBBIE BO3MOYKHOCTHU IMOCTPOEHUS MATEMAaTUUECKUX
MoOJIeJIel pealibHbIX CUTYallUi, HAX0XICHHS HAWTYUIIero pelieHus B IPUKIAIHBIX, B TOM
YUCJIE COLMATbHO-9KOHOMUYECKHX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTHUYECKOTO
aHajM3a CIOCOOCTBYET PpAa3BUTHUIO  AOCTPAKTHOTO, (HOPMAIbHO-JTOTUYECKOTO U
KpEaTHBHOI'O MBIIUICHUS, (GOPMUPOBAHUIO YMEHHI Pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKU B HayKe, TEXHHKE W UcKyccTBe. OOydaroniuecss y3HalOT O BBLAAIOLTUXCS
pe3yibTaTax, MOJYYeHHBIX B XOJI€ pa3BUTHS MaTEMATUKHU KaK HAYKH, U UX aBTOpPaXx.

ConepxaTenpHO-MeTOANYECKAasT JIUHUA «MHOXKECTBA W JIOTHKa» B OCHOBHOM
MOCBSIIIEHA AJIEMEHTAM TEOPUH MHOXKECTB. T€OpETUKO-MHOKECTBEHHBIE TTPEACTABICHUS
MPOHMU3BIBAIOT BECh KypC MIKOJBRHOM MaTeMaTUKU W TpeiaraloT  Haubosee
YHUBEPCAIBHBIN S3bIK, O0BEAUHSIIONTUIN BCE PA3eiibl MATEMATHKH U €€ MIPUIIOKEHUHN, OHU
CBSI3BIBAIOT Pa3Hble MATEMAaTUUYECKUE AUCUUIUIMHBI B €IuHOE 1enoe. [loaToMy BakHO
JaTh BO3MOXKHOCTh OOy4YaroIIeMycsi TMOHUMAaTh TEOPETHKO-MHOXKECTBEHHBIM SI3BIK
COBPEMEHHOW MaTEMATUKHU U UCIIOIb30BaTh €0 JJIsl BRIPAXKEHUSI CBOMX MbICIIEH.

B ydeOHOM Kypce «Anrebpa u Hayasia MaTEMaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT
TaK)kK€ OCHOBBI MAaT€MaTHYECKOTO0 MOJICTUPOBAHUS, KOTOPhIE MPU3BaHbI CPOPMUPOBATH
HABBIKM TIOCTPOEHUSI MOJEJIEH PEalIbHBbIX CHUTyaluld, MCCIEHOBAHUS ITUX MOJEJEN C
MOMOIIIbIO  ammapara anreOpbl W MaTeMaTHYEeCKOTO aHajdu3a W HHTEPIpeTaIuu
MOJIYYEHHBIX pe3yJlbTaTOB. Takue 3aJaHusl BIUIETEHbl B KaXIbld W3 Pa3leioB
MIPOTpPaMMBbl, TIOCKOJIbKY BECh MaTepual y4eOHOTro Kypca IIUPOKO HCIOJIB3YeTCS IS
pelieHusl TMPUKIATHBIX 3amad. [lpu  pemeHun peanbHBIX MPAKTHYECKUX —3a/ad
oOydJaroriecsi pa3BUBAIOT HAOMIOAATEILHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, UCMOIH30BATH AHAJIOTHUIO, 0000IIATh U KOHKPETHU3UPOBATH MPOOIIEMY.
JlesitenbHOCTH O (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIATHBIX 3a7a9 OPTaHU3yeTCs
B TIPOIIECCE U3YUCHHS BCeX TeM y4eOHOro Kypca «Anredpa u Hadajga MaTeMaTHIeCKOTO
aHaIN3a.

OO0111ee 9Knco 4acoB, peKOMEHIOBAHHBIX JIJIsl U3yU€HHUs yueOHOro Kypca «Anredpa
¥ Hayajga MaTeMaTH4ecKoro a”aiauza», - 170 gacoB: B 10 kmacce - 68 dacoB (2 yaca B
Henento), B 11 kmacce -102 yaca (3 yaca B Hefento).



COIEPKXAHUE OBYYEHUA

10 KJIACC
Yucia 1 BbIYUCICHUSA

Panmonaneupie uncia. OOBIKHOBEHHBIE W JECATUYHBIE APOOU, TPOLIECHTHI,
OEeCKOHEUYHbIE MEePUOaUYECKUE ApoOU. Apu(pMETHUECKHUE ONEepali C palOHAIbHBIMU
qucllaMu, IpeoOpa3oBaHUs YMCIOBBIX BbIpakeHUH. [Ipumenenne apobeil 1 nmpoueHToB
JUISL PELIEHUS TPUKIIAIHBIX 33/1a4 U3 PAa3JIMYHBIX OTPACIIEN 3HAHUM U PEAIBHOW JKU3HU.

JleicTBuTENbHBIE  4MCia.  PanuoHanpHple W MppALMOHAIBHBIE  YHCIIA.
ApudmeTnueckne omepaudd ¢ JACHCTBUTENbHBIMU  yHciaMu. [lpuGnmkeHHbIe
BBIYMCIICHUS], IPABUJIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenp ¢ nenbiM nokazateneMm. CrangapTHas (opma 3amucH €HCTBUTEIBHOIO
yucna. Vcnonb3oBanue mnoaxodsmer (opmbl 3alucH JACUCTBUTENbHBIX YHUCEN IS
pelLIeHNs PAKTUYECKUX 3a7a4 U MPEICTABICHUS JaHHBIX.

ApupmMernyecknii KOpeHb HaTypaJlbHOM cTeneHu. JelcTBus ¢ apupmMeTH4ecKuMu
KOPHSIMH HaTypAJIbHOU CTETICHHU.

CHHyC, KOCMHYC M TaHI€HC 4YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTAHT€HC YHCIIOBOIO ApTyMEHTA.

YpaBHeHMs M HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETPUYECKUE (POPMYJIBI.

YpaBHeHHE, KOpEeHb ypaBHEHUsA. HepaBeHCTBO, pelieHue HepaBeHCTBA. Merox
MHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPaBHEHUN 1 HEPABEHCTB.

Pemenune nppanmoHaIbHBIX YPaBHEHU U HEPABEHCTB.

Pemienne TpUroHOMETpUYECKUX YPAaBHEHUM.

[IprMmeHenne ypaBHEHNI U HEPABEHCTB K PEICHUIO MAaTEMAaTUYECKUX 3a1a4 U 3a/1a4
U3 pa3IMYHBIX 00JaCTEH HAYKU U PEaTbHOM KU3HU.

DOyHKUUM U TPapuKu

OyHKIuMs, cnocoOwl 3amanus ¢GyHKiuu. ['padux ¢yHkiuu. B3aumHo oOpaTHbIe
(byHKIUU.

O6nactp omnpeneiaeHUss U MHOXKECTBO 3HaueHuid ¢GyHkuuu. Hynum ¢yHKuuu.
[TpoMexyTKH 3HAKOTIOCTOSTHCTBA. UeTHBIC U HEUeTHBIC (DYHKIINH.

Crenennas (yHKUMS C HaTypaJlbHbIM W LeEJNbIM ToKka3ateneM. Ee cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOPHS N-Oi CTEIEHHU.

TpuronomeTpudeckasi OKpy>KHOCTb, OTIPEICIICHNE TPUTOHOMETPUIECKUX (DYHKIIUH
YHCIIOBOTO apTyMEHTA.

Ha4vana MmaTeMaTH4eckoro aHajmn3a
ITocimeqoBaTeLHOCTH, CIIOCOOBI 3aJaHHS IIOCJIEAOBATENBLHOCTENH. MOHOTOHHBIE
IIOCJIEIOBATEILHOCTH.



Apudmernueckass U TeOMeTpUYecKas Mporpeccu. beckoHeyHO yObIBaroias
reomerpuyeckas rmporpeccusi. Cymma O€CKOHEUHO YOBIBAIOUIEH TIe€OMETpUYEeCKOM
nporpeccun. DopMyria CIOXKHBIX MPOIEHTOB. M croap30BanNne MPOTrpeccuu sl pelieHus
peanbHBIX 3324 NPUKIIATHOTO XapaKTepa.

MHoxecTBa M JIOTHKA
MHoOXecTBO, oOmepalud Haja MHOXKecTBamH. Jluarpammsl  Diinepa-Benna.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOTO —ammapara Ui ONWCAHUS  PEaJbHbIX
MIPOIIECCOB U SBJICHUM, TIPU PEIICHUH 3a]1a4 U3 APYTHX yIeOHBIX MMPEAMETOB.
Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATENBCTBO.

11 KJIACC

Yuciia u BBIYMCTICHUS
Harypanpubie u nensie yncna. [Ipu3Haku 1eIMMOCTH LEIIBIX YHACEIL.
CreneHb ¢ palHOHAIBHBIM TTOKa3zaTenaeM. CBOMCTBA CTEIICHM.
Jlorapudm ymcna. JlecaTuyHble U HATypaJbHbIE JOrapu(MBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BbIpaXEHU, COAEPKALIUX JTOTapU(MBI.

[IpeoOpazoBanre BbIpaXXEHUH, COAEPKAIMX CTEHNEHH C  PalUOHAIBHBIM
ITOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE ypaBHEHHS U HEPABEHCTBA.

Jlorapupmuyeckne ypaBHEHUS! U HEPABEHCTBA.

CucreMbpl JNMHEWHBIX YypaBHEHWW. PemeHue NpUKIanHBIX 3a4a4 C MOMOIIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUM.

CucTeMbl M COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IprmeHenne ypaBHEHUM, CHCTEM H HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a/1a4
W 3aJ1a4 U3 Pa3IM4HbIX 001acTel HAyKH U pealbHOM KU3HH.

DOyHKUUM U TPapuKu

Oynkius. [lepuognueckue ¢yHkiuu. IIpoMexyTku MOHOTOHHOCTH (YHKIIUU.
Makcumymbl 1 MUHUMYMBI QyHKITMK. Hanbombiiee 1 HauMeHbIee 3HaueHne QyHKIUH
Ha MPOMEXKYTKE.

Tpuronomerpryeckue PyHKITUHN, KX CBONCTBA U TpaUKH.

[TokazaTenpHas u norapudmudeckas GyHKIIUNA, UX CBOMCTBA U TpadUKH.

Ucnonp3oBanne rpadukoB QyHKITUHN TSl pEIICHUS YPAaBHEHUHN W THHEHHBIX CHCTEM.

Ucnonp3zoBanne rpadukoB (QyHKIOMA JUIsI  WCCIEAOBAHMUS — MPOIECCOB U
3aBUCUMOCTEH, KOTOPHIC BOSHUKAIOT IIPH PEIICHUH 33]1a4 U3 APYTHX YUCOHBIX MPEAMETOB
Y pEeajbHOM KU3HH.

Hauana MaTeMaTH4eCKOI0 aHAJIHU3a
HenpepsiBable hyHKIMH. MeTO1 MHTEPBATIOB Ui PEIICHUS HEPABEHCTB.
[TpousBoanas ¢pynkuuu. ['eomerpudeckuii 1 GU3NIECKUN CMBICT TPOU3BOTHOM.
[TpousBoanbie AneMeHTapHBIX (GyHKIHMI. DOpMyIbl HAXOXKICHUS TPOWU3BOIHOMN



CYMMBI, IPOU3BEACHUS U YACTHOTO (YHKITHIA.

[IpumeHeHne TPOU3BOAHONW K WCCICOBAHMIO (PYHKIMKA HAa MOHOTOHHOCTH U
sKCcTpeMyMbl. HaxokieHne HauOOJbIIero M HAMMEHBIIEro 3HaueHUs (yHKIUU Ha
OTpE3Ke.

[TpumeHeHne TPON3BOAHON JIJIST HAXOKICHHS HAMTYUIIIero PEIIeHUS B TPUKIIaIHBIX
3aja4ax, JIs ONpeIeICHIs] CKOPOCTH TpoIlecca, 3alaHHOT0 (GOpMyIIoN WiH rpaduKoM.

ITepBooGpaznas. Tabnuia mepBooOpas3HBIX.

WuTerpai, ero reoMeTpudecKuil M GU3NIECKUil CMBICI. BpurcieHne naTerpaia mo
dhopmyne HetoTona-JIeiOnuIa.

HPEAMETHBIE PE3YJIBTATBI

K xoniy o6yuenus B 10 kiacce oOy4yaromuiics: MOIYUUT CIEIYIONINE PEIMETHBIC
PE3yNIbTATHI:

Yuciia u BBIYMCICHUS:

ONepUpOBaTh NOHATHIMU: PALIMOHATBHOE U IEUCTBUTENBHOE YHCIIO, OOBIKHOBEHHAS
U JeCSATUYHAs 1p00b, MPOLICHTHI;

BBINIOJIHATH apU(PMETHUECKUE OINEpaluu C PALMOHAIBHBIMU U JI€UCTBUTEIIbHBIMU
YUCIIAMU;

BBINIOJIHSATH NPUOIM>KEHHbIE BBIYMCIICHHMS], HCTIOJIb3Y IMPAaBUIIA OKPYTJIEHUS, 1E1aTh
MPUKUJIKY U OLICHKY pe3yJIbTaTa BEIYUCICHU;

ONepUpOBaTh MOHATHUSAMU: CTENEHb C ILEJbIM IOKa3aTeleM, cTaHaapTHas (opma
3aMUCH  JIEMCTBUTENBHOIO YHMCIA, KOPEHb HATypajJbHOM CTENEeHH, MCIO0Jb30BaTh
MOAXOASIILYI0 (DOPMY 3aMKMCH JE€HCTBUTEIBHBIX YHCEIT JJI PEIICHUS TPAKTUYECKUX 3aa
Y TIPEJICTABIICHUS JAHHBIX;

ONEepUpOBaTh MOHATUSIMU: CHHYC, KOCMHYC M TAaHT€HC MPOU3BOJBHOIO YIJa,
MCIIOJIb30BaTh 3alUCh MPOM3BOJBHOTO yrja dYepe3 OOpaTHble TPUTOHOMETPUYECKHE
(dyHKIUU.

YpaBHeHMs U HEPABEHCTBA:

OTIEPUPOBATH MOHSATUSIMHU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO, 1IEJI0€,
palMoOHANIbHOE, WPPaAllMOHAILHOE YpaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
ypaBHEHHUE;

BBINIOJIHATh MPeoOpa3oBaHUsi TPUTOHOMETPUUECKUX BBIPAXKEHUNW U peuaTh
TPUTOHOMETPUYECKUE YPABHEHUS;

BBINIOJIHATh NPEOOpa3oBaHUsl LENbIX, PpalUOHAIBHBIX ©  HUPPALUOHAIBHBIX
BBIDAKEHUN M pellaTh OCHOBHBIC THUIIbI LEJIBIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
YPaBHEHUN U HEPABEHCTB;

IIPUMEHATH YPAaBHEHUSI U HEPABEHCTBA 111 PELLICHUS MaTeMaTUYECKUX 3a/1a4 U 3a/1a4
U3 pa3IMYHBIX 00JaCTEN HAYKU U peabHOMN KU3HU;

MOJIEJIMPOBaTh peajbHble CUTyalluu Ha SI3bIKE alareOpbl, COCTABIIATH BBIPAKEHUS,
YpPaBHEHHUs, HEPABEHCTBA 110 YCJIOBUIO 3a/1a4M, HUCCIEAOBATH ITOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAHUEM armapara ajreopsbl.



DOyHKUUMA U TpapuKu:

omnepupoBaTh MOHATHAMHU: (GYHKLIUS, CHOCOObI 3aaHust GyHKIUHU, O0O0JACTh
oTnpeeeHUs] U MHOXKECTBO 3HauUeHUM (QyHKIMH, Tpaduk GyHKIUU, B3aUMHO OOpaTHbIE
byHKINH,

ONEepPUPOBATh MOHATUSMHU: YETHOCTb W HEYETHOCTh (YHKUWH, HYyIH (YHKIUH,
ITPOMEXYTKH 3HAKOIIOCTOSIHCTBA,

UCIO0JIb30BaTh Tpaduku GyHKIUN ISl pelIeHUs] ypaBHEHU;

CTPOUTh M 4YUTaTh rpaduKu JUHEHHON (QYHKIUHU, KBaJpaTUUYHON (PYHKIIUH,
CTENEHHOW (PYHKIIMU C IIeJIBIM TTOKa3aTeNieM;

MCIOJNIb30BaTh rpaduku GYHKIUI A MCCIEeIOBAaHUS MPOIECCOB M 3aBUCUMOCTEN
IIpU PELICHUU 337ad W3 APYIHMX Y4YeOHBIX MPEIMETOB U pEaIbHOU >KU3HU, BBIPAKATH
(dbopMysiaMy 3aBUCUMOCTH MEKIY BETMUYNHAMU.

Hauvana mareMaTH4ecKOro aHaju3a:

OTepUpOBaTh  TOHATHUSMHU:  IIOCJIENOBATECIBLHOCTh,  apudmeTHdeckas U
reOMETpPUYECKasl MPOTPECCUU;

OTEepUPOBATh MOHATUAMU: OECKOHEYHO yOBIBAIOIIasi TEOMETPUYECKas MPOTrpeccus,
CyMMa 0€CKOHEYHO YOBIBAIOIICH T€OMETPUUECKOM MPOrpeCcCuu;

3a/1aBaTh MOCIEA0BATEILHOCTH PA3IMUYHBIMU CIIOCOOAMU;

MCIOJIb30BaTh CBOWCTBA TOCJENOBATEIILHOCTE W MPOTPECCHH ISl PEIIeHUs
peaNIbHBIX 33]1a4 MPUKJIAJHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA:
ONIEPUPOBATH MOHATUSIMHU: MHOKECTBO, ONEPALIMU HAJI MHOKECTBAMU;
WCMOJIb30BaTh TEOPETUKO-MHOKECTBCHHBIM anmapar [Jis ONUCAHUSA PEaIbHbIX
MIPOIIECCOB U SABJICHUN, TP PEIICHUH 3a]1a4 U3 IPYTUX YUEOHBIX MIPEAMETOB;
ONIEPUPOBATH MOHATUSIMU: ONIPEICIICHUE, TEOPEMA, CIICICTBUE, I0KA3ATEIBCTBO.

K xoH1y 00yuenus B 11 ki1acce o0yvaromuiics MoayyuT ClAeAyIOIIne NPEeAMETHbIC
pe3yJIbTaThI:

YucJia 1 BLIYUCIEHUA:

ONEPUPOBATH TMOHATUSIMHU: HATYypajbHOE, ILIEJ0€ YMCIIO, MCIOJIb30BaTh MPU3HAKU
JNEITMMOCTH LEJIBIX YUCEII, Pa3J0KEHUE YKCIa HAa MPOCThIE MHOXKHUTEIW ISl PELICHUS
3a/1a4;

OTNIEPUPOBATH MTOHATUEM: CTEIIEHb C PAIMOHAIBLHBIM MMOKA3aTEIIEM;

OTNIEpPUPOBATh TMOHATHUSMM: JIOTapupM UKCIa, JAECATUYHBIE U HaTypajbHbIE
norapudMsl.

YpaBHeHUS U HEPABEHCTBA:

MPUMEHSATh CBOMCTBA CTEMEHU JUIsl TPeoOpa3oBaHUs BBIPAXKEHUH, OMEPUPOBATH
MOHATUSAMU: TOKAa3aTEJIbHOE YPAaBHEHUME W HEPABEHCTBO, PEIIaTh OCHOBHBIC THIIBI
MOKa3aTeIbHbIX YPAaBHECHU U HEPABEHCTB;

BBITIOJTHATH MPeo0pa3oBaHus BRIPAKEHUH, COACPKAIIUX JIOrapu(pMbl, ONIEPUPOBATH
MOHATUSIMU: JIOTapU(PMUUYECKOE yYpaBHEHHE U HEPABEHCTBO, pPEIlIaTh OCHOBHBIC THUIIbI



norapu(pMUYECKNX YpaBHEHUI U HEPABEHCTB;

HAXOJUTh PEIICHUS MPOCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

OMepUpOBaTh TMOHATUAMH: CHUCTEMa JMHEHHBIX YpaBHEHUH M €€ pelIeHue,
UCIIOJI30BaTh CUCTEMY JIMHEHHBIX YpaBHEHUH I PEIICHUs MPAKTUYECKUX 3a/1a4;

HAaXOJUTh PEIICHUS] NPOCTEHIINX CHCTEM M COBOKYMHOCTEH palMOHAIbHBIX
ypaBHEHUI 1 HEPABEHCTB;

MOJIEJIMPOBAaTh peajbHbIe CUTyallMu Ha SI3bIKE alareOpbl, COCTABIIATH BBIPAKECHUS,
ypaBHEHUS, HEPABEHCTBA U CHCTEMbI IO YCIOBHUIO 33JlayH, UCCIEAOBATh MOCTPOCHHBIE
MOJEJIN C UCIIOJIb30BAaHUEM aIlapara ajreopsbl.

DOyHKuMU ¥ rpapuku:

OTIEpUPOBATH MOHATUSAMU: MEPHOANYECKas (PYHKINS, TPOMEKYTKHM MOHOTOHHOCTH
(yHKLIMH, TOYKH IKCTpeMyMa (DYHKIIMH, HAUOOJbIIEe U HAMMEHbIIIEE 3HaUYeHUS (yHKINUN
Ha IIPOMEKYTKE, UCIOJIB30BATh UX JIJISl UCCIIEIOBaHUS (PYHKIMH, 3aJaHHOU rpaduKoM;

ONepUpPOBATh NOHATUAMMU: rpauKy Moka3aTeIbHOMU, JOrapuPpMUIecKoi
U TPUTOHOMETPUYECKUX (YHKUUN, H300paxkaTh UX Ha KOOPAMHATHON IJIOCKOCTH H
MCIIOJIb30BaTh JJIA PEIICHUS] YPABHEHHUI U HEPABEHCTB;

M300pakaTb Ha KOOPJAMHATHOM IUIOCKOCTH TrpadUKU JMHEHHBIX ypaBHEHUH U
MCIIOJIb30BATh UX JUJISl PEILICHUS CUCTEMbI JTMHEHMHBIX YPABHEHHUI;

WCTIONB30BaTh rpaduku GyHKIIUHN 7151 KCCIIeI0BaHUs IIPOLIECCOB U 3aBUCUMOCTEN U3
APYTUX Y4EOHBIX JUCLMILINH.

Hayajia MaTeMaTH4eCKOro aHaJIM3a:

ONepUpoBaTh TMOHATUSMU: HeENpepbiBHAs (YHKLUMs, NPOU3BOJIHAA (PYHKIUH,
MCIIOJIb30BaTh T€OMETPUUYECKHI U (PU3NYECKU CMBICIT TPOU3BOAHOMN /IJIs pELIECHUS 3aa4;

HaxOJIUTh MPOU3BOAHBIE JJIEMEHTAPHBIX (DYHKIUH, BBIUUCIATH TPOU3BOIHbBIC
CYMMBbI, TPOU3BEJEHUS, YACTHOTO (DYHKIIUIA;

MCIIOJIb30BaTh MPOU3BOAHYIO JUJISl MCCIENOBAaHUA (PYHKIIMM HAa MOHOTOHHOCTH U
AKCTPEMYMBI, IPUMEHSTH PE3YJbTATHl UCCIIEIOBAHUS K TOCTPOCHUIO Tpa(UKOB;

WCIIOJB30BaTh MPOU3BOJHYIO JUISI HAXOXKJICHHS HAWJIY4Iller0 pELICHUS B
MIPUKJIAJIHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMUYECKHX, 3a/1a9aX;

OnepupoBaTh MOHATUSAMU: IEPBOOOpPA3HAs U UHTErpajl, IOHUMATh T€OMETPUUYECKUI
1 (PU3UYECKUI CMBICI MHTErpasa;

HaxoJIUTh TEPBOOOPA3HBIE BJEMEHTAPHBIX (YHKIMM, BBIUMCIATH HUHTETPA IO
dhopmyne HetoTona-JleitOnua;

pemarh NPUKIAAHBIE 3aJadyd, B TOM YHCIE COLHAIBHO-3KOHOMUYECKOTO U
(ur3MYEeCcKOro Xxapakrepa, CpeJICTBAMH MAaTEMaTHUYECKOTO aHAJIK3a.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJTACC
HanmenoBanue paznena  |[KoamyecTBo OcHoBHOE cosiepkaHme OcHOBHBIE BUBI AEATENBHOCTU
(TemnI) Kypca 4acoB 00yJaroIMXCs
MHO»XecTBa pallMOHAJIbHBIX U 14 MHO3K€ECTBO, OIepaliy HaJl

NIEHCTBUTEIBHBIX YHACEIL.
PanronanbHble YpaBHEHUS U
HEPaBEHCTBA

MHOKeCTBaMu. [[narpammel Ditnepa-
Benna.

Panmonanpabie yncita. OOBIKHOBCHHBIC
U JECATUYHBIC POOH, IPOIICHTHI,
OCCKOHEUHBIE TIEPUOTUIECCKUE TPOOH.
Apudmernueckue onepamnuu c
palMOHAIbHBIMU YU CIaMU,

peoOpa30BaHUsI YHCIIOBBIX BHIPAKCHUM.

[Ipumenenue apodeli U MPOIEHTOB IS
pELICHUS MPUKIIAIHBIX 3a/1a4 U3
Pa3JINYHBIX OTpACICH 3HAHUU U
peabHOM KU3HU. [|eiCTBUTENBHBIE
quca.

PanyonanbHbie 1 MppallMOHAIBHBIE
gucia. ApupMeTrudecKkre onepaiuu ¢
JIEUCTBUTEILHBIMUA YU CIIAMH.
[TpuGnamKeHHbIE BEIYUCIICHUS, TTPABUIIa
OKpYIJIEHUS, IPUKHUIKA U OLICHKA
pe3yJIbTaTa BEIYMCIEHUN.

Hcnoab30BaTh TEOPETHKO-
MHOYKE€CTBEHHBIN anmapar JJisl OlUCaHus
X0J1a pelIeHUs] MaTEMaTUUECKUX 3aj1ad, a
TaKe pealbHbIX MIPOIIECCOB U SABJICHUMH,
[P PEUISHUH 3aJ1a4 U3 JPYTruX y4eOHbIX
MPEIMETOB.

OnepupoBarb NOHATUSAMMU:
paMOHAIBHOE YHUCIIO, IEUCTBUTEIBHOE
YHUCJI0, OOBIKHOBEHHAsS POOb,
JeCATUYHAs! APOOb, MPOIICHTHI.
BoinosHsaTs apudmMeTndeckue
oriepaluu ¢ paroHaIbHBIMU U
JIEWCTBUTEIBLHBIMU YUCIIAMU;
MPUOJIMKEHHBIC BRIYUCIICHUS,
UCIIOJIB3Ysl PABUJIa OKPYTJICHUS.
Jenars NPUKUAKY M OLIEHKY
pe3yJbTaTa BEIYUCICHUN.
OnepupoBatb NOHATUAMMN:
TOXJECTBO, YpAaBHEHUE, HEPABEHCTRO;
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ToxmecTBa U TOXKIECTBCHHBIC
npeoOpa3oBaHus. Y paBHEHHE, KOPECHb
ypaBHeHusl. HepaBeHCTBO, perieHne
HepaBeHCTBAa. MeTo1 HHTEPBAJIOB.
Pemenue niensix u 1poOHO-
parroHaIbHBIX YPABHCHUN U
HEPABCHCTB

LIEJI0€ U PallMOHAJIBHOE YPAaBHEHMUE,
HEPABEHCTBO.

BoInoJHATH Npeodpa3oBaHus LEIbIX U
paLMOHAIBHBIX BhIpaXeHUU. Pemarnb
OCHOBHBIE THIIBI LIEJIBIX
VPPALMOHAIBHBIX YPABHEHUN U
HEPABEHCTB.

IIpyMeHATH pallOHAJIbHBIE YPABHEHUS
Y HEPABEHCTBA [ PEILICHUS
MaTeMaTUYECKUX 3a1a4 U 3aJa4 U3
pa3IUYHbIX 00JacTel HAYKH U peabHOM
KA3HU

®ynkiuu u rpaduku. CTeneHb
C IIeJIBIM MOKa3aTeneM

@OyHKIUSA, CIOCOOBI 3a1aHUsI PYHKIUU.
B3aumuo oOpathHbie pyHkimu. I' papuk
byHKIMH.

OO0acTh ornpeneaeHusi © MHOXKECTBO
3HaueHud pyukiuu. Hynu pyHkuumu.
[IpomexxyTKH 3HAKOIIOCTOSIHCTBA.
Yeruble 1 HeUeTHbIE (QyHKIMH. CTENneHb
C LIEJIBIM [IOKA3aTeJIEM.

CrangapTtHas ¢popma 3amucu
JICUCTBUTEIBHOTO YHCJIA.
Hcnonb3oBanue moaxoasiieit Gopmsl
3aMKCH IEWCTBUTEIBHBIX YUCEN JIJIS
pELIeHUs IPAKTUYECKUX 3a7a4 U
NPEICTABJICHHS TaHHBIX.

OnepupoBatb NOHATHAMM: QYHKIINS,
crocoO0bI 3a1aHus PYHKITUU, B3AUMHO
oOpaTHbIe PYHKITUHU, 001ACTh
OTIpe/IeTICHUS] 1 MHOXKECTBO 3HAYCHUI
byHKIMH, Tpa@uK QYHKIMH; YETHOCTh U
HEYETHOCTb (PYHKLINHU, HYJTU (PYHKIIHUH,
MPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.
BoinosHATH peodpa3oBanus
CTENEHEH C 1IeJIbIM MTOKA3aTeIIEM.
Hcnonk3oBath cTaHmapTHYIO Gopmy
3alyCU AEUCTBUTEIBHOIO YHCIIA.
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CrenenHast GyHKIUS C HATYPATBHBIM H
NeJIBLIM IToKa3zaTeyieM. Ee cBoiicTBa n

rpaduk

®opMyIHpPOBaATH

U WIJIIOCTPUPOBATH rpaduyecku
CBOMCTBA CTENEHHON (DYHKITHH.
BripaxaTrs ¢popmMyIaMu 3aBHCUMOCTH
MEK]ly BEJIMYNHAMM.

HUcnoab3oBaTh HU(PPOBbIE PecypChl
JUISL IOCTPOEHUSI TpaPUKOB PYHKIIMU U
M3y4YE€HUS UX CBOMCTB

ApudMeTHIeCKHil KOpeHb 71-
OU CTEIICHU.
WppauroHaabHble ypaBHEHUS
Y HEPABEHCTBA
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ApudmMeTnyecknii KOpeHb HaTypaJIbHON
crenenu. JlelicTBus ¢ apudmeTHaecKuMu
KOPHSAMU /1-OW CTETICHHU.

Pemenne uppanmoHanbHbIX ypaBHEHUN
Y HEPABEHCTB.

CgoiicTBa u rpaduk KOpHS 1n-0¥ CTENEHU

DopMyJHPOBaATh, 3ANIUCHIBATH B
CUMBOJINYECKOH (popMme u
WLIIOCTPUPOBATH IPUMEPaAMU
CBOWCTBA KOPHS 71-OM CTETIEHH.
BoinosnaTs npeo6pazoBaHus
VMppalrOHAIbHBIX BhIpakeHUM. Pemiarb
OCHOBHBIE TUITbI UPPALUOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.
IpumeHaTs 1)1 peleHust
Pa3JIMYHBIX 32/1a4 UPPALIMOHATIbHBIC
YpPaBHEHHS U HEPABEHCTBA.

CTpouTh, ynTATH rpaduK KOPHSA n-01
CTEICHH.

HUcnoab3oBaTh HU(PPOBbIE PecypChl
JUTsl TOCTpOCHMS TpadUKOB (PYHKITUN 1
V3y4YE€HUsI UX CBOMCTB
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®opMyIIbl TPUTOHOMETPUHU. 22 CHHyC, KOCHHYC 1 TaHT¢HC unciioporo | ONEPUPOBATH HOHATHAMH: CHHYC,
TpI/IFOHOMeTpI/I‘leCKI/Ie apryMeHra. ApKCI/IHyC, APKKOCHUHYC U KOCHMHYC U TAHI'CHC IIPOU3BOJILHOTO
YPaBHCHHA ApKTaHI'€HC YMCIIOBOI'O apryMEHTa. yria.
TpI/IFOHOMeTpI/ILIeCKaﬂ OKPY’KHOCTb, Hcnoas3oBaTh 3anuCh ITPONU3BOJIBHOTO
ONpeAeICHUE TPUTOHOMETPHUUECKUX yri1a 4epes oOpaTHbIe
(yHKLIHIA YUCIOBOIO apryMEHTA. TPUTOHOMETPHYCCKHE (PYHKIIHH.
OCHOBHBIE TPUTOHOMETPHUUECKHUE BuInoIHATE npeodpa3oBaHus
(bopMyHBI- Hpeo6pa30BaHHe TPUTOHOMCTPHUCCKHUX BLIpa>KeHI/II7L
TPUTOHOMETPUYECKUX BBIPAKCHUMU. PemiaTe OCHOBHbIC THIIBI
Pelienre TpUroHOMETpUYECKUX TPAUI'OHOMCTPHICCKNX ypaBHCHUN
YpaBHEHUI
[locnenoBaTenbHOCTU U 5 ITocnenoBarenbHOCTH, CIOCOOBI 3ajaHKs| OnepupoBaTh MOHATHAMM:

IPOTPECCUu

nocineaoBareabHoCTel. MOHOTOHHBIE
MOCJICIOBATEHLHOCTH. AprudMeTHIeCKas
U TEOMETPUYECKasi TPOTPECCHH.
beckoneuHo yObIBaromas
reoMeTpuYecKas Mporpeccusi.

CyMMa OeCKOHEYHO yOBIBAIOIICH
reoMeTpuuecKkoi nporpeccuun. Gopmyna
CJIOXHBIX TIPOIIEHTOB. Mcnonb3oBanue
MIPOTPECCHUH JIJISI PEIICHUS PeaTbHBIX
3aJ1a4y MPUKJIAHOTO XapaKTepa

MOCJIEA0BATEILHOCTD, apu(MEeTHIECKAS
Y TEOMETPUYECKASI IPOTPECCUU;
OeckoHEeUHO yObIBaroIIas
reoMeTpuYecKasi Mporpeccus, CyMma
OeckoHeuHO yObIBaroIe
r€OMETPUYECKON Mporpeccuu. 3a1aBaTh
MOCJIEA0BATEILHOCTH PA3INYHBIMU
croco0amu.

IIpumeHsaTs GopMyJ1y CIOKHBIX
MPOLEHTOB /IJIl PelIeHus 3a/1a4 U3
peaabHOM MPAKTUKHU (C UCIIOIB30BaHUEM
KaJbKyJsiTopa). Ucnob3oBaTh
CBOMCTBA NIOCJIEA0BATEIBLHOCTEN U
MPOTPECCUi
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A1 pCIICHUA PCAJIBHBIX 3a1a4
IMPUKIIATHOI'O XapaKTCcpa

[ToBTOpEeHUE, 0000IIEHHE, 3 OCHOBHBIE TIOHSTHS Kypca anreOpbl U TIPUMEHSITH OCHOBHBIE TIOHATHS Kypca
CHUCTCMATHU3alluA 3HAHUU HadaJl MAaTCMAaTHYCCKOI'O aHaJ1n3a 10 anrerbI U HaYaJI MATEMATHYECKOTO
KJIacca, O606HICHI/IC H CUCTEMAaTu3anuia aHaJIM3a JUIs pELICHUs 3aa4 U3
SHaHUH peabHOM JKU3HU M IPYTUX IIKOJIBHBIX
JUCIHUIIIINH
OBIIEE KOJIMYECTBO 68
YACOB I10 [TPOTPAMME
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11 KITACC

HaumenoBanue paznena  KoauuecTBo OcHOBHOE coziepKaHue OcHOBHBIE BUIBI ICATEILHOCTH
(TemnI) Kypca 4acoB 00yUaroIMXCs
CreneHb ¢ paMOHAIBHBIM 12 Crenenb ¢ paMOHAJIbHBIM ®DopMyJIMPOBATH, 3aIMCHIBATDH B
[MOKA3aTEIIEM. nokasaresieM. CBOMCTBa CTEIICHU. CHMBOJIHYECKO# hopMme 1
[lokazaTenbHas QyHKUIUS. [IpeoOpazoBaHue BbIpaKEHU, WTIOCTPUPOBATh PUMeEpPaMu
[loka3aTenbHbIE ypaBHEHUS U COZIEPIKAILUX PalMOHAIbHBIE CTEIIEHU. | CBOWCTBA CTEIICHH.
HEPaBEHCTBA IloxasaTenbHbIC ypaBHEHUS U IIpuMeHsATh CBOMCTBA CTENIEHU /IS
HEPABEHCTBA. peoOpa3oBaHus BIPAXKECHUII.
IToxazaTtenbHas QyHKIMA, €€ CBOWCTBA | MOPMYJIHPOBATH
U rpadux U WJIIOCTPUPOBATH rpapuyecKu
CBOMCTBA MOKAa3aTeIbHON (DYHKIIMH.
PemiaTh OCHOBHBIE THUIIBI
IIOKAa3aTeJIbHBIX YPaBHEHUIN U
HEPaBEHCTB.
Hcnoab3oBaTh HU(PPOBbIE PecypChl
JUISl IOCTPOEHUsI rpadMKOB PYHKIUN 1
W3YUYCHHS UX CBOMCTB
Jlorapupmuueckast pyHKIUS. 12 Jlorapudwm yucna.

Jlorapupmuueckne ypaBHEeHUs
1 HEpaBEHCTBA

JlecsITHUHBIC U HATYPAJILHBIC
aorapupMsl.

IIpeoOpazoBanme BIpAXKCHUH,
COJICpIKAIIUX JIOTapU(PMBI.
Jlorapudmuueckue ypaBHEHUS U
HEPaBECHCTBA.

®opmMyIHpPOBaTh, 32ANIUCHIBATH B
CUMBOJIMYecKO# ¢popme U
WITKOCTPHPOBATH PUMEPaAMH
CBOICTBA Jlorapudma.
BoinosHsaThs npeoOpa3zoBaHus

BBIPKEHU, COIEPKAIINX JOTaPUPMBI.
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Jlorapudmuueckas GyHKIHUA, €€
CBOMCTBA U Tpaduk

®opMyIHPOBATH

U WITKOCTPUPOBATh rpaguvecku
CBOICTBa JorapupmMuueckoil PyHKIHH.
Pemiars OCHOBHBIE THIIBI
Jaorapu(pmMUUECKUX YpaBHEHUH U
HEPABEHCTB.

HUcnoab3oBaTh HU(PPOBbIE PeCcypChl
JUISL TIOCTPOEHUSI TpapUKOB PYHKIMNA 1
W3Y4YCHHS UX CBOMCTB.

3HAKOMUTBCS ¢ HCTOPHEH pPa3BUTHUSA
MaTeMaTUKU

Tpuronomerprnueckue
(yHKIMH U UX TpadUKH.
Tpuronomerprnueckue
HEpPaBEHCTBA

Tpuronomerpuueckue QpyHKIIUHU, UX
CBOMCTBa U rpaduKmy.

[IpuMepsl TPUTOHOMETPUYECKHUX
HEPaBEHCTB

OnepupoBatb NOHATHEM
nepuoanyeckas pyHkius. CTpouThb,
aHAJIM3UPOBATH, CPABHUBATH rpaduKu
TPUTOHOMETPUUECKUX (PYHKIIHI.
D®opMyJIHPOBATH U WILJIIOCTPUPOBATH
rpappu4ecKu CBOKMCTBA
TPUTOHOMETPUUECKUX (PYHKITHI.
Pemars npocrenne
TPUTOHOMETPUYECKUE HEPABEHCTBA.
HUcnoab3oBath rpapuku

JUISL PELIEHUS] TPUTOHOMETPHUECKUX
HEPABEHCTB.
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Hcnoab3oBath nudposBbie pecypebl
JUTSL IOCTPOCHHUSI TPaQUKOB (PYHKIHH U
U3y4YEHUS UX CBOMCTB

[IpousBoaHas. [Ipumenenue
MIPOU3BOJHOMU

24

HenpepriBubie pynkimn. Metos
WHTEPBAJIOB I PEUICHUS HEPABEHCTB.
[TpousBoHast GyHKIIMH.

I' eomerpuueckuii u GU3NIECKUN CMBICIT
MPOU3BOTHOM.

[Ipon3BoIHBIE 3JIEMEHTAPHBIX
¢ynkuuid. [TpousBoaHast cyMmsl,
IPOU3BECHUS, YaCTHOTO (DYHKIIHIA.
[IprmeHeHune Nponu3BOIHON K
uccineoBaHuio QyHKIUN Ha
MOHOTOHHOCTB U 3KCTPEMYMBI.
Haxoxaenue HauOoibIiero u
HaWMEHBIIIEro 3HaYeHus PyHKIUHU Ha
OTpE3KE.

[IprmeHnenne MpoOn3BOIHON ISt
HaXO0XJCHUS HAWIYULIErO PEIICHUS B
NPUKIIAJIHBIX 3a]1a4ax, I ONpeAeaeHus
CKOPOCTH IIPOILIECCa, 3aJaHHOTO
dbopmyoii umu rpaduKoM

OnepupoBaTh NOHATHAMM:
HenpepbIBHAS (PYHKILIKSA; TPOU3BOIHAS
GyHKIMH.

Hcnmoab30BaTh TEOMETPUYECKUN U
(bu3nyecKuil CMBICIT MPOU3BOIHOM NS
pelieHus 3a1a4.

HaxoanThs npon3BOHBIE 3JIEMEHTAPHBIX
GyHKIUH, BBIYHCIATH TPOU3BOHbBIE
CYMMBI, TPOU3BEAEHUS, YACTHOT'O
GyHKIMA.

Hcnonb30BaTh NMPOU3BOIHYIO AJIS
UCCIIeI0BaHUS (PYHKIIMU Ha
MOHOTOHHOCTb Y 3KCTPEMYMBHI,
NPUMEHSTH Pe3yJibTaThl
HCCJIEIOBAHMS K IOCTPOEHUIO
rpaduKoB.

IIpumeHsaTh NPOU3BOIHYIO IS
HaXOKJEHUS HAaWIYUIIEero peleHus B
MPUKJIAJAHBIX, B TOM YUCJIE COLUATBHO-
HPKOHOMHUYECKHUX, 3a7a4ax.
3HAKOMUTBCS ¢ HCTOPHEH pa3BUTHSA
MaTEeMaTUYeCKOro aHaIn3a
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MHTerpai u ero npuMeHeHUst 9 [TepBooGpa3znas. Tabmuia
MEPBOOGPAZHEIX. OnepupoBatb NOHATHSIMM:
WHTerpai, reoMeTpuueckHit u nepBooOpaszHas, uurerpai. Haxoaurs
(DMBHUECKHI CMBICT HHTErpATA. HepBOO6Pa3HBIe AJIEMEHTAPHBIX
Brruncnenue unrerpana no gpopmyie GyHKIIH; BLMECIATL HETErpar 1o
Hyrorona-JleiiGHuma ¢popmyne Hetotona-JIeitonuna.
3HAKOMUTBCS ¢ HCTOPHEH pa3BUTHSA
MaTeMaTUYECKOro aHaInu3a
Cucrembl ypaBHEHMI 12 CucTeMbl TMHENHBIX YPAaBHEHUM.

Pemenune npukiagHeIx 3a1a4 C
IIOMOIIIBIO CUCTEMBI JINHENHBIX
YPaBHEHHUM.

CucTeMbl 1 COBOKYITHOCTH LIETIBIX,
palMOHAJIBHBIX, UPPALIMOHAIIBHBIX,
MOKAa3aTeJIbHbIX, JOrapu(pMUYECKUX
YPAaBHEHUW U HEPABEHCTB.
Ucnonb3oBanue rpa@ukoB QyHKIIHIA
JUISL PEIIEHUS] YPABHEHUM U CUCTEM.
[IprmeHeHue ypaBHEHUN, CUCTEM U
HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKHX 3a1a4 U 3a7a4 U3
pa3IMyYHbIX 00JacTel HayKu U pealbHON
KU3HU

OnepupoBarh NOHATUSIMU: CUCTEMA
JIMHENHBIX YPABHEHUH U €€ PEIICHUE.
Hcnonb30BaTh CUCTEMY JIMHEUHBIX
YPaBHEHUM JJIs1 pEIICHUS MPAKTHYECKUX
3a7ad4.

Haxoauts pemeHus npoCcTenmmx
CHUCTEM U COBOKYITHOCTEMN
paLMOHAIBHBIX YPAaBHEHUN U
HEPABEHCTB.

Ucnoan3oBath rpadvku GyHKIUN 115
peLICHUs] YPaBHEHUM.

MoaeaunpoBarhb peajibHbIE CUTYAIlUX HA
SI3BIKE ANTeOpPhl, COCTABIIATH BHIPAKEHUS,
YpaBHEHHUSI, HEPABEHCTBA U CUCTEMBI 10
YCIIOBHIO 33J]a4H, MCCJIE0BATH
MOCTPOCHHBbIE MOJIEJIH C
MCIIOJIb30BAaHUEM allnapaTa anreopbl
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HartypanpHble U niesble yncia

HarypanbHble u 1ienble uncia B 3aayax
U3 pealibHOM )u3HU. [Ipu3Haku
JEIUMOCTH LEJIbIX YNCEIT

OnepupoBaThb NOHATHIMMU:
HaTypaJbHOE YHCJIO, IIEJI0€ YUCIIO.
Hcnonb30BaTh NPU3HAKU JETUMOCTH
LEJIBbIX YHUCEel, Pa3JIOKEHUE YHCIia Ha
MPOCTHIE MHOKHUTENH JIJIsI PEIICHUS
3a/1a4y

[loBTOpEeHue, 006001IEeH e,
cUCcTEeMaTH3allus 3HaHUI

18

OcCHOBHBIC IOHATHS Kypca alnreopsl U
Hayaja MaTeMaTUYECKOTO aHaJIn3a,
0000I1IIEHNE U CUCTEMAaTHU3alUs 3HAHUN

Pemiars npukJIagHblie 321244 U3
pa3InyuHbIX 00JacTel HayKu U peanbHON
JKA3HU C IIOMOIIBI0 OCHOBHBIX ITOHSATHN
Kypca ajareopbl 1 Hayall
MaTeMaTH4YeCcKoro aHanusa. Beiouparb
ONTHUMAJIbHBIE CIOCOOBI BBIYUCIECHUH.
Hcnoab3oBaTh Ui pelieHus 3a1a4
YpPaBHEHMS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA QYHKLMH U
rpadukoB

OBLIEE KOJIMYECTBO
YACOB IIO I[TPOI' PAMME

102
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®EJIEPAJIBHAS PABOYAS IMPOI'PAMMA YYEBHOI'O KYPCA
«TEOMETPUS»

MNOACHUTEJIBHASA 3AIINCKA

BaxxHocTh yueOHOro Kypca reOMeTpUM Ha YPOBHE CPEIHEro 00Iero oopa3oBaHus
0o0yCJIOBJIEHa MPAKTUYECKOM 3HAYMMOCTHIO METANpPEeJAMETHBIX W  MPEIMETHBIX
pe3ylnbTaToB  OOy4YeHHs] TE€OMETpPUHM B  HAMpPABICHUU JIMYHOCTHOTO  Pa3BUTHS
obOygaroruxcsi, (popmupoBaHus (YHKIIMOHATHPHOM MAaTEMAaTUYECKOW TPaMOTHOCTH,
U3YYEHUSl JAPYTHX Y4eOHBbIX IUCHUIUIMH. Pa3ButHe y oOydarommxcs MpaBUIIbHBIX
NPEACTABICHUM O CYUHOCTH M TPOUCXOXKJIECHUU TE€OMETPUUYECKHX aOCTpakluid,
COOTHOILIEHUH PEAJTBbHOTO U HJ1€aTIbHOI0, XapaKTepe OTPAKEHUS MATEMATUYECKON HAyKOH
SIBIICHUN U TIPOIIECCOB PEAThbHOTO0 MHpA, MECT€ T'€OMETPUH B CHCTEME HayK W POJIU
MaTEeMaTHYECKOTO MOJEITUPOBAaHUS B HAYYHOM TO3HAHWH M B MPAKTUKE CIOCOOCTBYET
(OpMHUPOBAHKIO HAYYHOTO MUPOBO33PEHUSI 00YUAIOIINXCS, & TAKXKE KAUECTB MBIIIUICHUS,
HEOOXOUMBIX JIJIs a/laliTallii B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBAsieTCS] OAHUM U3 0A30BBIX MPEIMETOB Ha YPOBHE CPEIHErO OOIIETO
oOpa3oBaHMs, TaKk KaK O0O0ECIeYMBAET BO3MOXHOCTb M3yUYEHHs KaK JUCIUILTAH
€CTECTBEHHO-HAYYHOW HAIPABJIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlormueckoe MbllIeHHE, (QopMHUpyeMoe TMpH  HU3yYeHUH OOydarolUMUCS
HNOHATUWHBIX OCHOB I'€OMETPUM U MOCTPOCHHUU LIETIOYKH JIOTUYECKUX YTBEPKIACHUH B
XOJIe peUIeHHs] TeOMETPUYECKHUX 3a]a4, YMEHHE BBIABUTATh U ONPOBEPraTh TUMOTE3bHI
HETMOCPEICTBEHHO MCIOJIB3YIOTCS TIPU PEIICHUH 3a7]a4 €CTECTBEHHO-HAYYHOTO KA, B
YaCTHOCTH U3 Kypca (PU3UKH.

YMeHue opueHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX
o0JacTsX IeATeabHOCTH uenoBeka. OpueHTalus yeaoBeKka BO BpeMEHU U MPOCTPAHCTBE -
HEOOXOMMOE YCJIOBHE €ro COLMAIbHOrO ObITHS, (popMa OTpa)KE€HUs OKPY>KArOILIEro
MUPA, YCIOBUE YCHEIIHOTO TTO3HAHMS U aKTUBHOTO MTPE00pa30BaHus JEHCTBUTEILHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMH 00pa3aMH OOBCAWHSACT Pa3HbIC BUJbI YUCOHOU M
TPYIAOBOM JIE€ATEIBHOCTH, SIBJISETCS OAHUM U3 NPO(ECCHOHATBLHO Ba)XXHBIX KauecTB,
MOSTOMY aKTyaslibHa 3a1ada (OpPMHUPOBAHUS y OOYYarOMIMXCS MPOCTPAHCTBEHHOTO
MBIIUICHAS KaK PA3HOBUAHOCTH OOPAa3HOTO MBIIIUICHHUS - CYIIECTBEHHOTO KOMIIOHEHTA B
MIOJITOTOBKE K MPAKTUYECKON JACSITETFHOCTH TI0 MHOTUM HaIPaBIICHUSM.

[lenp ocBoeHust mporpammbl yueOHOro kypca «I'eomerpusp» Ha 6a30BOM ypOBHE
o0ydeHus - o0rieo0Opa3oBaTeIbHOE U OOIICKYIHTYPHOE Pa3BUTHE OOYJAIOIINXCS Yepes
obOecrie4eHne BO3MOXKHOCTH TPUOOPETCHUS W HCTOJIB30BAHUS CHUCTEMATHUECKUX
r€OMETPUYECKUX 3HAHUM W JIEUCTBUM, CHeNU(UUYHBIX TE€OMETPUH, BO3MOMXKHOCTH
YCHEIIHOTO NPOAODKEHHs O0pa3oBaHUs MO CIEHUAIbHOCTSIM, HE CBS3aHHBIM C
NPUKIJIATHBIM UCIIOJIb30BAaHUEM T€OMETPHUH.

[TpuoputeTHBIMH 3a1auaMu OCBOEHUsI yueOHoro kypca «I'eomerpun» Ha 0a30BOM
ypoBHe B 10-11 knaccax sBisiroTCS:



dbopMHUpOBaHUE TPEACTABICHHUS O T€OMETPUU KaK YacTh MHUPOBOU KYJIBTYpPHI H
OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

dbopMHpOBaHUE TPEACTABICHUS O MHOTOTPaHHUKAX M TeJaxX BpalleHUS Kak o
BOKHEUIIUX MAaTEMaTUYECKUX MOJIETISX, MO3BOJISIONIMX OMUCHIBATh M M3y4yaTh pa3HbIC
SIBJICHUSI OKPY>KAIOIEro MUpa;

dbopMHpoOBaHUE YMEHHS PACIIO3HABATh HA YEPTEXKAX, MOJEISIX U B PEAIbHOM MUPE
MHOTOTPAHHUKH U TeJla BpalleHUs;

OBJIaJICHWE METOJaMH pEIICHUs 3aJad Ha I[OCTPOCHUS Ha H300paKEHUSIX
IPOCTPAHCTBEHHBIX PUTYD;

dbopmupoBaHue yMEHUs OIepUpPOBaTh OCHOBHBIMU MOHSTUSMU
0 MHOTOTpaHHUKAX U Tellax BpallleHUs] U UX OCHOBHBIMU CBOMCTBAMH;

OBJIQJICHHE AJITOPUTMAMHU PELICHUS] OCHOBHBIX TUIIOB 3a/1a4, (POPMUPOBAHNE YMEHUS
OPOBOAUTH  HECJIOXKHBIE  JOKa3aTeNIbHbIE  PAacCyX JAE€HHA B  XOJ€  pELICHUS
CTEPEOMETPUUECKHUX 33]1a4 U 33]1a4 C IPAKTUUECKUM COJIEPKAHUEM;

pa3BUTHE HWHTEIUIEKTyaJIbHBIX U TBOPYECKHUX CIOCOOHOCTEM oOyuarommxcs,
[03HABATEJIbHON aKTUBHOCTHU, UCCIIEA0BATENbCKUX YMEHUM, KPUTUYHOCTH MBIIICHUS;

¢dopMupoBanre QyHKINOHAIBHON rPaMOTHOCTHU, PEIEBAHTHOW F€OMETPUU: YMEHUE
pacrno3HaBaTh MPOSABICHUS T€OMETPUUECKUX MOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEN B
pEaIbHBIX XU3HEHHBIX CHUTyalUsiX U IpPU H3YYEHUH JPYrHMX Yy4eOHBIX MPEIMETOB,
NpPOSIBJICHUS] 3aBUCHMOCTEM M 3aKOHOMEpPHOCTEH, (GOpMyJIMpOBaTh WX Ha S3bIKE
reOMETpUM U  CO3JaBaTh IEOMETPUYECKHE MOJIENHM, TMPUMEHATh OCBOCHHBIN
reOMETPUUYECKUN  ammapar Juisi  peuleHHs MPaKTUKO-OPUEHTHUPOBAHHBIX — 3ajad,
UHTEPIIPETUPOBATh U OLICHUBATDH MOJIyYEHHbIE PE3YJIbTATHI.

OTIMYUTENHEHON 0COOEHHOCTHIO MPOTPAMMBI TI0 TEOMETPHUH SABJISETCS BKIIOUEHHUE B
KypcC CTEpEOMETPUH B Hayaje ero M3y4eHus 3a/1ay, peliaeMbIX Ha YPOBHE HHTYUTHBHOTO
NO3HAHMs, W OIpeneJeHHbIM O00pa3oM OpraHu3oBaHHas paboTa HaJ HHUMH, YTO
CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U TPOCTPAHCTBEHHOTO MBIIIIEHUS, CTUMYJIUPYET
OPOTEKaHWE WHTYUTHUBHBIX TPOIECCOB, MOTHUBUPYET K JajbHEHIIEMY H3YYEHHIO
IpeaMeTa.

[Tpenmourenue oTAaeTcs HArJIAIHO-KOHCTPYKTUBHOMY METOAY OOydYeHHsl, TO €CTh
TEOPETHUYECKHE 3HAHUS MMEIT B CBOEH OCHOBE YYBCTBEHHOCTb HPEIMETHO--
MPAKTUYECKOM JIESITEIbHOCTH. Pa3BUTHE NIPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
00y4aromuxcst B Kypce CTepeoMeTpUU MPOBOJUTCS 3a CUET PEIICHHUs 3a/1a4 Ha CO3/1aHue
IPOCTPAaHCTBEHHBIX 00Pa30B M 3a7a4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU 00Opa3zaMu.
Coznanue o0pa3a MPOBOAMUTCS C OMOPOW Ha HATJISTHOCTh, & ONIEpUPOBaHKEe 00pa3oM - B
YCIIOBUSIX OTBJICUEHHUS OT HArJIITHOCTH, MBICICHHOTO HW3MEHEHHUS €ro HUCXOJHOIO
COJIepKaHUS.

OCHOBHBIMH COJIEpKaTEeIbHBIMH JIMHUSAMU yueOHoro kypca «l'eometpusi» B 10-11
KJ1accax SIBJISIOTCS: «MHororpanHuKn», «IIpsMble 1 MI0CKOCTH
B TpocTpaHCcTBe», «Tena BpamieHusn», «BeKTOpbl W KOOPAWHATHI B IMPOCTPAHCTBEY.
dopmupoBaHUE JIOTHYECKUX YMEHUN paclpeaesnsieTcsi He TOJIbKO MO COAepKaTelIbHBIM
JMHUSIM, HO U IO rojilaM o0y4eHHUsl Ha YPOBHE CpeIHEro oO1iero oopa3oBaHus.



Copnepxanue oOpa3oBaHHs, COOTBETCTBYIOIEE MPEIMETHBIM  pe3yjbTaTam
OCBOEHHUSI TpPOrpaMMbl MO TEOMETPHUH, PACHPEACICHHBIM II0 TrojaM OOydYeHHs,
CTPYKTYPUPOBAHO TaKHUM 00pa3oM, 4TOOBI OBIAJCHUE T€OMETPUUYECKUMHU MOHSATUSMU U
HABBIKAMH OCYILIECTBISJIOCH IIOCIEN0BATEIbHO M IOCTYIATENIbHO, C COOJIIOJIEHUEM
MPUHINANA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAIUCh B OOIIYI0 CHUCTEMY
Ir€OMETPUYECKUX MPEJCTABICHUN 00YyYalolUXCsl, paclupsiss U yriayomsisi ee, oOpasys
MPOYHbIC MHOKECTBEHHBIE CBSI3U.

OO0miee YMCIO YacoB, PEKOMEHIOBAaHHBIX JUIsI M3Y4YeHHS YueOHOro Kypca
«I"'eometpus» - 102 ygaca: B 10 kiacce - 68 gacoB (2 vaca B Heaenmo), B 11 kmacce - 34
yaca (1 gac B Hegento).

COIAEPKAHUE OBYUEHUA

10 KIIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHUS CTEPEOMETPUHU. TouKa, mpsiMasi, IJIOCKOCTh, MPOCTPAHCTBO.
[TonsiTue 00 akCMOMAaTHYECKOM MOCTPOEHUH CTEPEOMETPUM: aKCHOMBI CTEPEOMETPUU U
CJIEACTBHUSI U3 HUX.

B3anMmHO€ pacnosnoxeHue MpsAMbIX B IIPOCTPAHCTBE: IepeceKaromecs,
IapajulesIbHbIE U CKpelLuBaroluyecs npsamele. [lapamienbHOCTh IPSAMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE: NapaJUIECIbHBIE NPSAMBIE B IPOCTPAHCTBE, MAPALIEIBHOCTD TPEX MPSAMBIX,
[1apaJuIeIbBHOCTh NPSIMOM M IIOCKOCTH. YTIJIbl C COHANPABICHHBIMU CTOPOHAMU, yIOJ
MEXKIy MNpSIMBIMHU B NPOCTpaHCTBE. llapamienbHOCTh IUTOCKOCTEW: NapaylIeIbHbIE
IUIOCKOCTH, CBOWMCTBA MapajuleNIbHBIX IUIOCKOCTEW. IIpocreniine mpocTpaHCTBEHHBIE
(Gurypsl Ha MJIOCKOCTHU: TETPaAdAP, KyO, Napaienenure, IOCTPOSHUE CEUYEHUI.

[leprieHIUKYISPHOCTh NPSAMOM M IUIOCKOCTH: NEPHEHAUKYISPHBIE MpPsSMbIE B
IIPOCTPAHCTBE, NPAMBIE IAapauIC/IbHbIE U MEPIEHAUKYIAPHBIE K IIJIOCKOCTH, MPU3HAK
NEPIEHINKYJIIPHOCTA TPSIMOM M IJIOCKOCTH, TEOPEMA O NPSMOM MEPIEHANKYISIPHOU
IJIOCKOCTU. YTJIbI B ITPOCTPAHCTBE: YTOJ MEXKAY MPSAMOM M INIOCKOCTBIO, IBYTPAaHHBIN
yTOJI, IAHEMHBIN yroJl ABYIPAaHHOrO yria. [Iepnenaukysap U HakJIOHHBIE: PACCTOSHUE OT
TOYKHU JI0 IJIOCKOCTH, PACCTOSHHE OT HPSIMOM IO IJIOCKOCTH, MPOEKLHUs (DUTyphl Ha
IJIOCKOCTh. [lepreHanKynsIpHOCTh IIOCKOCTEN: INPU3HAK NEPHEHIUKYISIPHOCTU IBYX
IUIOCKOCTEN. TeopeMa 0 TpeX NMEePIEHIUKYIIApax.

MHororpaHHuKHu

[IoHsiTHE MHOTOTrPaHHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAHHHUKA, BBIIYKIBIE U
HEBBINYKJIbIE MHOTOTPAHHUKH, pa3BepTKa MHOTOrpanHuka. [Ipuzma: n-yroapHas npusma,
IPaHU W OCHOBAaHUS TMPU3MBI, TpsMas W HAKJIOHHAs NPU3MbI, OOKOBass U TIOJIHAS
MOBEPXHOCTh Tpu3Mbl. llapanmnenenunen, npsMOYroJibHBIM MapaJJICICIUIE W €ro
cBoiicTBa. [Tupamuaa: n-yronpHas nupaMusia, TpaHU ¥ OCHOBAaHUE TUPAMHUJIbI, 00KOBas U
MOJTHAsI TOBEPXHOCTh MUPAMU/IbI, PABUJIbHAS U YCEUCHHAsI MUPAMU/IA. DJIEMEHTHI



npu3Mbl W nupamuibl. I[IpaBunbHbIE MHOTOTPAHHHUKHU: TOHSTHE MPABUIBHOTO
MHOTOTPAaHHMKA, TpaBWIbHAasi TMpuU3Ma W TMpaBUWiIbHAsg NOUpaMuAa, IpaBUIIbHAS
TpEyroJibHasi MUpaMKIa U MPABWIBHBIN TeTpadip, Ky0. [IpeacraBieHue o nmpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadIp, NOACKa’Ap U ukocadap. CeyeHus Ipu3Mbl U MUPAMUIBI.

CuMmmeTpuss B TMPOCTPAHCTBE: CHUMMETPUS OTHOCHTEIIBHO TOYKH, MPSIMOM,
IJIOCKOCTU. ODJEMEHThl CUMMETPUM B MUpaMHAaX, Napajuielienunenax, MpaBUIIbHBIX
MHOTOTPaHHUKAX.

Bbluncienre 31eMEHTOB MHOTOIPAaHHUKOB: peOpa, nuaroHanu, yribl. [linomanas
OOKOBOI TTOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSIMOM MPU3MBI, TUIONIab OCHOBAaHUH,
TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsMoil nmpusMel. [lnomaas OOKOBOM MOBEPXHOCTH U
MOBEPXHOCTH TMPABWIBHOW MUpPaMHJIBI, TE€OPEMa O IUIOMIAJM YCEYCHHOW MUpPaMUIBIL.
[Tonsarue 06 oobeme. OObEM TUPAMUIBI, TPU3MBL.

[Tono6ubIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXTY TUIOMIAASIMU MOBEPXHOCTEH,
00BbEMaMH ITOJOOHBIX TEI.

11 KJIACC

Tena Bpaimenust

[Munuaapuyeckast TOBEPXHOCTh, 00pa3yIolue MUINHAPUIECKON MOBEPXHOCTH, OCh
MUIMHAPUYECKON TMOBepXHOCTU. Llunmuuap: ocHOBaHHMS M OOKOBasi IMOBEPXHOCTH,
00pa3yrolias U oCh, IJIONIAAb OOKOBOM M MOJHON MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yIolne KOHUYECKOM TOBEPXHOCTH, OCh U BEPIIMHA
KOHUYECKOM nmoBepxHOoCcTH. KOHyC: OCHOBaHWE U BepInHa, 00pa3yoIias U 0Ch, IJIOMIA b
OOKOBO 1 TIOJTHOM MTOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yIolue U BLICOTa, OCHOBAHUS
1 OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paanyc, IMaMeTp, MIIOMAab MOBEPXHOCTH cepbl. Bzaumuoe
pacnosioxkeHue cepsl U MII0CKOCTH, KacaTellbHas IIIOCKOCTh K cdepe, mionanb cepsl.

N300pakeHne Ten BpallleHus Ha TNIOCKOCTH. Pa3BepTka MUIMH/pa U KOHYCA.

KoMOuHaiuu Ten BpalieHuss U MHOTOTPAHHUKOB. MHOTOTpaHHMK, OIMCAaHHBIN
oKo0J10 cepsl, chepa, BMUCaHHAS B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Touarue o0 oO6beme. OCHOBHBIE CBOMCTBa 00BEMOB Teil. TeopemMa 00 oObeme
MPSIMOYTOJILHOTO TMapajuiefienuiena u ciaeAcTBus u3 Hee. O0ObeM HUIUHIpPA, KOHYCA.
OO6bem mapa ¥ mwiomanb cepsl.

[TomoGubIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXTY TUIOMIAASIMHU TOBEPXHOCTEH,
o0beMaMu ITOAOOHBIX TEI.

Cedenus nuiuHapa (MapajjieibHO W MEPIEHANKYISIPHO OCH), CEYCHHUs KOHYyca
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPILIUHY ), CEUEHUS I1apa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockoct M B mpocTpaHcTBe. CJOKEHHE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PasznoxkeHune BeKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBwiio nmapamwienenunena. Pemenue 3amad, CBSI3aHHBIX C NMPUMEHEHUEM



npaBui IeUcTBUM ¢ BekTopamu. [IpsMoyronbpHas cucteMa KOOpJIMHAT B MPOCTPAHCTBE.
Koopaunatel BekTopa. IIpocTeitimme 3agaun B KOOpAWHATAX. YTOJI MEXKIY BEKTOPaMHU.
CkansipHoe TMpPOU3BEACHUE BEKTOPOB. BpIUMCIIEHHE YIIIOB MEXAY NPSIMBIMA H
m10cKocTIMHU. KoOpAMHATHO-BEKTOPHBII METOJI IPU PELIEHUU T€OMETPUUECKUX 3a/1a4.

INPEAMETHBIE PE3YJIBTATBI

K koHnity 00yuenus B 10 kiacce 00y4aromuics MOIyYUT CIEIYIOIUE TPEIMETHBIE
pe3yIbTaThI:

OIepUpPOBaTh MOHATUSIMU: TOUKA, MPsMas, MIIOCKOCTD;

OPUMEHSATh AKCHOMBI CTEPEOMETPUM U CJEACTBUS M3 HHUX TMpPU PpEUICHUU
TeOMETPUUYECKUX 33/1a4;

ONEPUPOBATh MOHATHAMH: MApaJUICNbHOCTh M MEPICHIUKYISAPHOCTD MPSMBIX H
IUIOCKOCTEH;

KJIACCU(PUIMPOBATh B3aUMHOE PACIOJIOKEHHE TPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE;

ONEepPUPOBATh MOHATUAMHU: JBYTPAHHBIA yTOJ, TpaHW ABYTPAHHOTO yTria, pedpo
JIBYTPAHHOTO YIJIa, JIMHEHWHBIN yroji JABYTpaHHOTO yTiia, TpaaycHask Mepa JBYIPaHHOTO
yTia;

OTIepUPOBATh MOHATHUSIMHU: MHOTOTPAHHUK, BBITYKJIBIA 1 HEBBIITYKJIBIN
MHOTOTPAaHHHK, 3JIEMEHTHI MHOTOTpaHHUKA, MPAaBUIILHBIN MHOTOTPAaHHUK;

pacrmo3HaBaTh  OCHOBHBIE  BHUABl MHOTOTPAHHHMKOB  (MUpaMuia, MpU3MA,
MPSIMOYTOJIbHBIN Tapasiyiesnenunesn, Kyo);

KJaccu(uIMpoBaTh MHOTOTPAHHUKH, BbIOMpas OCHOBAaHUS IJiA KiacCU(UKAIUU
(BBIMMYKJIbIE W HEBBIMYKJIbIE MHOTOTPAaHHUKH, TIPABWIIBHBIC MHOTOTPAHHUKH, TIPSIMBIC U
HAKJIOHHBIE PU3MBI, TapaJlIeIenUIe/Ibl);

ONEPUPOBATH MOHATUSAMU: CEKYIask IIIOCKOCTh, CEYEHNE MHOTOI'PaHHUKOB;

OOBSICHATH PUHIUIBI IOCTPOEHUS CEUEHUH, UCTIONB3YsI METO/ CJIE/I0B;

CTPOUTH CEYEHHsS] MHOTOTPAaHHUKOB METOJOM CJIEIOB, BBINOJIHATH (BBIHOCHBIC)
IUTOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y;

pemath 3aJadyd Ha HaXOXKIEHHWE TEOMETPUYECKHX BEJIMYMH MO oOpaslaM HIu
ITOpUTMaM, TIPUMEHSIS U3BECTHBIC aHATUTHYECKUE METO/IBI IIPU PEIICHUU CTaHIaPTHBIX
MaTEeMaTUYECKUX 3a7a4 HAa BBIYMCIICHHE PACCTOSIHUN MEXy JABYMsI TOUYKAMU, OT TOUYKHU
710 TIPSIMOM, OT TOYKHU JI0 TUTIOCKOCTH, MEXKY CKPEIIMBAIOIIMMHUCS MPSMBIMU;

pemath 3a7add Ha HaXO0XKJICHHWE TEeOMETPUYECKHX BEJIWYMH MO oOpaslaM HIu
ITOPUTMAaM, TIPUMEHSS U3BECTHBIC AHATUTHYECKUE METOIBI IIPU PEIIEHUN CTaHIaPTHBIX
MaTEeMaTUYECKHUX 3a7[a4 Ha BBIUYMCIICHUE YIJIOB MEXIY CKPEIIUBAIOIIUMUCS TPSIMBIMH,
MEXTy TPSMO | MIIOCKOCTHIO, MEXKITY TNIOCKOCTSIMH, ABYTPAHHBIX yTJIOB,

BBIUUCIIATH, OOBEMBI W IUIOMIATM TOBEPXHOCTEH MHOTOTPAHHUKOB (MpHU3Ma,
nupamMuaa) ¢ mpuMeHeHueM (OpMyJl, BBIUUCISATH COOTHOIICHHUS MEXIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00beMaMu TT0I00HBIX MHOTOTPAHHUKOB;



ONEPUPOBAThH MOHATUSMHU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTP, OCh U TUIOCKOCTH
CUMMETPUH, TICHTP, OCh U IIOCKOCTh CUMMETPUU (DUTYPBI;

U3BIIEKaTh, TPeoOpa3oBBIBAaTh W  WHTEPIPETHPOBATH  HMHMOPMALNUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTYypax, MPEACTABICHHYIO Ha dYepTexax W
PHUCYHKaX;

NPUMEHATh TeoMeTpuueckrue (akThl IJIs PEIICHHs] CTePEOMETPHUYECKUX 3ajad,
MPEOIarafoIuX HECKOJBKO INaroB PEIIeHHUs, €CIM YCIOBHs MPUMEHEHHs 3a/1aHbI B
SBHOU (hopme;

NPUMEHATh  MPOCTEUIINE  TPOrpaMMHBIE  CpPEACTBA M DIJIGKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a]1ad;

PUBOJUTH MPUMEPHI MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW B TPHUPOJIE M KU3HHU,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

MPUMEHSTH NOJIYYCHHBIC 3HAHUS HA MPAKTUKE: aHATU3UPOBATh peajbHbIC CUTYaAIlUU
U TPUMEHATh WM3YYCHHBIC TMOHATHUS B TMPOIECCE IOUCKA PEIICHUS MaTeMaTUYECKU
chopMyIUpPOBaHHOW MPOOJIEMBI, MOJECIUPOBATh peaJbHbIE CHUTYallMM Ha S3bIKE
T€OMETPHUHU, HCCIIEOBATh MOCTPOCHHBIE MOJIETH C HUCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN U TEopeM, ammapara ainreOphl, peniaTh MPaKTUYECKUE 3a7aud, CBSI3aHHBIE C
HAXOXKJICHUEM T€OMETPUUYCCKUX BEITUUHH.

K koHniry o0ydyenus B 11 kiacce o0yyaromuics HayYuTCs:

OTIEpUPOBAThH TIOHATHIMHU: UUJIMHAPUYECKAs TOBEPXHOCTh, 00pa3yrolue
UMIMHAPUYECKON TMOBEPXHOCTH, LMIMHAP, KOHUYECKas MOBEPXHOCThb, OOpasyrolue
KOHUYECKOM OBEPXHOCTH, KOHYC, c(hepruyecKkas MOBEPXHOCTb;

pacno3HaBaTh Teja BpalleHus (LUIUHAP, KOHYC, cepa U map);

OOBSICHATH CTIOCOOBI MOTYYSHHS TEJ BPAICHHS,

KJIacCCU(UIIMPOBATH B3AaUMHOE PACHOJIOKEHUE CPephl U IIIOCKOCTH;

OMEepPUPOBATh TOHSATHUSIMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CETrMEHTa, BBICOTA
CETrMEHTa, IIapOBOM CJI0M, OCHOBAHME IIAPOBOTO CJIOSI, BEICOTA IAPOBOIO CJIOS, IIAPOBOM
CEKTOD;

BBIYUCIIATH 00EMBI M TUTOIIAI TIOBEPXHOCTEH TEJ BPAIICHHS, TEOMETPUIECKUX TEIl
¢ mpuMeHeHueM (HopMy;

OTIEPUPOBATH MOHITHSIMH: MHOTOTPAHHHK, BIUCAHHBIN B Chepy U OMUCAHHBIN OKOJIO
cdepsl, cdepa, BIUCAHHAS B MHOTOTPAaHHUK WM TEJIO BpaIleHUS;

BBIUUCIIATh COOTHOIICHUS MEXKIy IUJIOMAAsIMH TOBEpPXHOCTEH H oObeMaMu
ITOIO0OHBIX TEN;

n300paxaTh u3y4aeMble (PUTYpBI OT PYKH U C IPUMEHEHHEM MPOCTHIX YEPTEIKHBIX
WHCTPYMEHTOB;

BBITIOJIHATHh (BBIHOCHBIC) IIJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX
duryp: BuI cBepXy, COOKY, CHU3Y, CTPOUThH CEUCHHS TN BPAIICHHUS;

U3BIIEKaTh, HMHTEPIPETUPOBATH W  TpeoOpazoBbiBaTh  HHOpMAIHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypax, TMPEACTaBICHHYI0 Ha YepTekax u
PHUCYHKaX;



OTEePUPOBATH TIOHSATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJTHATH JICUCTBUSL CIIOKCHHSI BEKTOPOB, BBHIYMTAHHS BEKTOPOB U YMHOKCHUS
BEKTOpA Ha YHCII0, OOBSACHATH, KAKUMU CBOMCTBAMH OHH 00JIaJIalO0T;

MPUMEHSTH TIPABUIIO TTapaJUIeICTUIIE A,

OTIEpUPOBATh TOHATHUSAMHU: JEKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YTOJI MEXKIYy BEKTOPaMH,
CKaJIIPHOE MPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIC 1 KOMIUIAHAPHBIC BEKTOPHI;

HaXOJWTh CYMMYy BEKTOPOB WM TIPOU3BEICHUE BEKTOpAa Ha YHCIO, YTOJd MEXKIY
BEKTOPAMH, CKAISIPHOE TIPOU3BEICHUE, PACKIIAIBIBATh BEKTOP 110 IBYM HEKOJUITMHEAPHBIM
BEKTOpaM;

3a71aBaTh TUIOCKOCTh YPAaBHEHHUEM B JICKAPTOBOM CHCTEME KOOPAMHAT;

MPUMEHATh TEOMETpUYECKUE (DAKTBI I PEIICHUS CTEPEOMETPUUYECKHX 3aj1ad,
MPEANOoJaraloluX HECKOJIbKO IIaroB PEIIeHUs, €CIU YCIOBUS MPUMEHEHUS 3aJlaHbl B
sBHOM (popme;

pemarh TPOCTEUINE TEOMETPUUYECKHE 3aJadyd Ha MPUMCHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a;

permarh 3aJa4d Ha JT0Ka3aTeIbCTBO MAaTEMAaTHUYECKUX OTHOIICHUN M HaXOXKICHUE
TCOMETPUUYECKHUX BEJIMYHH IO 00pa3iam Wik alrOpUTMaM, IPUMEHSST H3BECTHBIE METO/TbI
IIPU PEIICHUU CTaHAAPTHBIX MaTEeMAaTUYECKUX 3a]1a4;

OPUMEHATh  TPOCTEHIIME  TMpOTpaMMHBIE  CpPeACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a]1aY;

MPUBOJNTH MPUMEPHl MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B MPUPOJE W KH3HHU,
pacrno3HaBaTh MPOSIBJICHNE 3aKOHOB TE€OMETPHUH B HCKYCCTBE;

MPUMEHSTH TIOJIYYCHHBIC 3HAHKS HA MPAKTUKE: aHATU3UPOBATh peajbHbIC CUTYaAIlUU
U TPUMCHATh HM3YYCHHBIC TOHATHS B TIPOIECCE ITOMCKA PEIICHUS MaTeMaTHYCCKU
chopMyTUpPOBaHHONW MPOOJSIEMBI, MOJECIUPOBATh peajJbHbIE CHUTYallMHM Ha S3BIKE
T€OMETPHUH, UCCIE0BaTh MOCTPOCHHBIE MOJIEIN C HCIOJIb30BAHUEM T€OMETPHUUECKUX
MOHATHH W TEOpeM, ammapara aiareOphl, peraTh MPaKTHYSCKUE 3a7add, CBSI3aHHBIC C
HAXOXKJIEHUEM T€OMETPUUYCCKUX BEITUUHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
HaumenoBanue paznena  [KommuecTBo OcCHOBHOE COJIEpIKAHUE OcHOBHBIE BUbI ICATEIIBHOCTH
(TemnI) Kypca 4acoB 00yYaroIMXCs
Beejenue B ctepeoMeTpuio 10 OCHOBHBIC ITOHATHS CTEPEOMETPHUHU:

TOYKA, MpsMasi, INTOCKOCTb,
npocTpancTBo. [IpaBuna nzobpaxeHus
Ha PUCYHKaX: U300paKeHUs
MJIOCKOCTEMH, MapajuieIbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHbI OTPE3KA.
[TonsiTHst: mepeceKaronirecs miocKoCTH,
NepeceKaroIuecs npsiMast v MiI0CKOCTb.
3HaKOMCTBO C MHOTOTPaHHUKAMH,
M300paKeHNEe MHOTOTPAHHUKOB Ha
PUCYHKaX, Ha MTPOCKITMOHHBIX
yeprexax. HauanpHbie cBeIeHHS O KyOe
U TUpaMUJie, UX pa3BEepPTKUA U MOJICIIH.
Ceuenus MHOTOrpaHHUKOB. [ToHsITHE 00
aKCHOMAaTHYECKOM TTOCTPOCHUH
CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH
U CJICJICTBHS M3 HUX

AKTYaau3upoBaTh (HaKThl 1 METO/IbI
TUTAHUMETPHH, PEIEBAHTHBIE TEME.
IMosryyaTs npeacTaBiIeHUs O
MPOCTPAHCTBEHHBIX PUTYpax,
pa3z0upaTh NpoCTEHIINE MpaBHIIa
U300paKeHHsl 3TUX QUTYP.
N300paxkaTh NpsSMyIO U IIIOCKOCTh Ha
PHUCYHKE.

Pacno3HaBaTh MHOIOIpaHHUKHY,
nupaMuIy, KyO, Ha3bpIBaTh UX
DIIEMEHTHI.

JleJaTh pUCYHOK Ky0a, TUpaMUJIbI,
HAXOAUTh OIIMOKH B HEBEPHBIX
M300paKEHUSIX.

3HAKOMHTBCS C CCUCHUSIMU, C METOJIOM
CJIEJIOB; MCIIOJIH30BATh ISl TIOCTPOCHHUS
CEUEHUsI METO/] CJIEZIOB, KPATKO
3aMuUChIBATh IIaru




MIOCTPOCHUS CEUCHUS.
Pacno3naBaTh BUJ CEUEHHS U
OTHOIIECHUH, B KOTOPBIX CEYCHUE CITUT
pebpa Kyba, HaXOIUTh IUIOIIAdb
ceycHHUs.

HUcnoap3oBaTh 11og001e

MIPH PEIISHUH 3a]1a4 Ha TIOCTPOCHHE
CCUCHUM.

3HAKOMHTBLCS C aKCHOMAaTHYCCKUM
MTOCTPOCHUEM CTEPEOMETPHH, C
aKCHOMaMH CTEPEOMETPUHU 1
CJIE€ICTBUSIMHU U3 HHX.
NiocTpupoBaTh aKCHOMBI
pUCYHKaMH U IPUMEpPaMHU U3
OKpYy’Karolel 00CTaHOBKHU

[IpsiMbIE ¥ TIITIOCKOCTH B
[TPOCTPAHCTBE.
[TapaJuteIbHOCTD MPSAMBIX U
MJIOCKOCTEN

12

B3anmHoOe pacnonokeHue npsiMbIX B
MPOCTPAHCTBE: MEPECEKAIOIIHNECH,
napajuielbHbIe U CKPEUIUBAIOIINECS
psIMBIE.

[TapamienbHOCTB NPAMBIX U
MJIOCKOCTEN B MPOCTPAHCTRE:
napajieiabHbIe MPSMbIE B
MPOCTPAHCTBE; MapaLIEIbHOCTh TPEX
NPSAMBIX; TAPaIEIBHOCTh NPSIMOU 1
IIJIOCKOCTHU. YTJIbI

AKTYyaau3upoBaTh (HaKThl 1 METOIbI
TUTAHUMETPHH, PEJIEBAHTHBIC TEME,
IPOBOIUTH AHATIOTHH.

IMepeyucjasiTb BO3MOKHBIE CITIOCOOBI
PacroJIOXKEeHUs IByX MPSIMBIX B
IPOCTPAHCTBE, MILTIOCTPUPOBATH UX Ha
npuMepax.

JaBaThb onpenesieHue
CKPEIIHUBAIOIINXCS PAMBIX,
dbopMyIMpOBaTH MPU3HAK




C COHAIMPAaBJICHHBIMU CTOPOHAMM; YTOJI
MEXIY NPSIMBIMH B ITIPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEM:
MapaJijieJIbHbIC TIOCKOCTH; CBOMCTBA
MapaJJICIbHBIX IOCKOCTEH.
[Ipocreimme npoCcTpaHCTBEHHBIE
(burypsl Ha IJIOCKOCTU: TETPAIP, KyO,
MapAJUICIICIUIE T, TOCTPOCHUE CEUCHUN

CKPEILMBAIOIINXCA MPSIMBIX U
IIPUMEHSTH €r0 IPU PELICHUH 3a4a4.
Pacno3naBath npusMy, Ha3bIBaTh €€
DJIIEMEHTBL.

Crtpoutsb ceueHus Npu3Mbl Ha TOTOBBIX
yepTexKax.

IlepeuncasiTb BO3MOXKHBIE CIIOCOOBI
B3aMMHOTO PACTIOJIOKEHUS PSAMOU U
IJIOCKOCTH B POCTPAHCTBE, IPUBOJIUTH
COOTBETCTBYIOIIUE IPUMEPBI U3
peanbHOM xu3HU. JlaBaTh
onpeaeIeHUe NapauieIbHOCTU NPSIMOU
Y TJIOCKOCTH.

®opMyJIHPOBATh MPU3HAK
MApAJIIEITBHOCTH MIPSMOM U TNIOCKOCTH,
YTBEPKICHHUE O IIPSAMOU IIEPECEUCHU
JBYX IIJIOCKOCTEH, ITPOXOIALIMX Yepe3
MapasuiesIbHbIE MPSMBIE.

Pemarb npakTrueckue 3a1auu Ha
ITOCTPOCHUE CEYEHN MHOTOTPAHHHKA.
OO0BbsACHATDH CiIy4au B3aUMHOIO
PAaCIIOJIOKEHUS TIOCKOCTEM.




JlaBaThb onpeaesieHue apauieIbHbIX
IJIOCKOCTEW; MPUBOIUTH IPUMEPHI U3
PEATBHOM )KU3HU U OKPYKAIOIIEH
00CTaHOBKH, WJLTIOCTPUPYIOIIKE
MapajuieIbHOCTh MIOCKOCTEM.
Hcnoab3oBaTh NIpU3HAK
napajieIbHOCTH JIBYX ILTIOCKOCTEM,
CBOMCTBA NapaJUICIbHbBIX TUIOCKOCTEN
IIPU PELICHUU 33/1a4 HA MIOCTPOEHUE.
OO0BSACHATD, UTO HA3bIBACTCA
napasuieIbHbIM MPOCKTUPOBAHUEM U
KaK BBINOJHSAETCS MPOCKTUPOBAHUE
(Guryp Ha IIOCKOCTb.

N300paxkaTh B napauiebHON
MPOEKILHNH PAa3TUYHbIE TEOMETPUUECKHE
burypsl.

MoaeanpoBarb peaibHbIE CUTYAIUU
Ha SI3bIKE T€OMETPHH, UCCIEA0BATh
MOCTPOEHHBIE MOJIEIH C
UCIIOJIb30BaHUEM I€OMETPUUYECKUX
TOHSITHH.

Hcnoan3oBaTh npu pelieHUH 3a/1a4 Ha
MMOCTPOEHUE CEUYECHUN MOHATHE
napajuieIbHOCTH, TPU3HAKU U CBOWCTBA
NapasuieNIbHBIX MPSAMbBIX Ha MJIOCKOCTH




[leprieH UKy IIPHOCTD
MPSAMBIX U TUIOCKOCTEN
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[leprieHIUKYISIPHOCTD NPSIMON U
IJIOCKOCTH: IIEPIICHAUKYISIPHBIC
IIPSIMBIE B IPOCTPAHCTBE, NPSMBbIE
[apajuleNIbHbIE U MEPIICHANKYISIPHBIE K
IJIOCKOCTH, ITPU3HAK
MEPIIECHINKYJISIPHOCTH MPSAMOU U
IIJIOCKOCTH, TEOpEMa O NPAMOU
IIEPIICHIUKYJIIPHON INIOCKOCTH
[leprieHIUKYISIp U HAKJIOHHBIE:
pPacCTOsIHUE OT TOYKHU 10 TUIOCKOCTH,
PacCTOSIHUE OT IIPSIMOM 10 TNIOCKOCTH

AKTYaJaIu3upoBaTh (GaKkThl U METO/IbI
MJIAHUMETPHH, PEJICBAHTHBIE TEME,
MPOBOAUTH AHAJIOTHH.

OO0BACHATDH, KAKOH YroJI Ha3bIBAETCS
YIJIOM MEXY TIEPECEKAIOIUMHUCS
MPSIMBIMH, CKPEITUBAIOIIUMUCS
MPSIMBIMU B TIPOCTPAHCTRE.

JlaBaThb onpejaesieHue
MEPIEHIUKYJISIPHBIX TIPSIMBIX U MPSIMOW,
MIEPIICHIUKYJISIPHON K TJIOCKOCTH.
Haxoautsb yriibl Mexay
CKpENIMBAIOIIUMHUCS MPSIMBIMU B KyOe U
nUpaMu/ie.

IIpuBoaMTH IPUMEPBbI U3 PEATBHON
KU3HU U OKPY’KAIOIIEH 0OCTaHOBKH,
WUTFOCTPHUPYIOLIME
MEePIEHIUKYJISIPHOCTD MPSAMBIX B
MPOCTPAHCTBE U MEPIECHIUKYISIPHOCTD
MPSAMOM K IJIOCKOCTH.
DopMyJIMPOBATH IPU3HAK
MEePICHIUKYJISIPHOCTU MPSIMOU U
MJIOCKOCTHU, IPUMEHSITh €ro Ha
MPaKTUKE: OOBICHITH
MEePIEHANKYISIPHOCT pedpa Kyda u
JIMaroHalii ero rpalu, KOTopas ero







HE COJICPKUT, HAXOAUTH JJIUHY
JTUaroHaiy Kyoa.

BuI4HCISTH BBICOTY IPaBUIIBHON
TPEYTOJIbHON U IIPABUIILHOMN
YETHIPEXYTOJbHOU MUPAMUJ 110 JITTUHAM
pebep.

Pemars 3a1aun Ha BEIYUCIICHUS,
CBSI3aHHBIE C MEPHEHIUKYISIPHOCTHIO
MPSAMOM U TIIOCKOCTH, C
UCIIOJB30BaHUEM MPU PELICHUU
IJIAHUMETPUUECKUX (DaKTOB U METOIOB.
OOBACHATD, YTO HA3LIBAIOT
MIEPIICHIUKYJISIPOM U HAKJIOHHOM U3
TOYKH K MJIOCKOCTH; IPOCKIINEH
HAKJIOHHOW Ha MJIOCKOCTb.
OO0BbACHATD, YTO HAa3bIBACTCS
PacCTOSTHUEM: OT TOYKH J10 IUIOCKOCTH;
MEXY MapajuieIbHBIMU TIOCKOCTIMU;
MEXIY NPSIMOM U MapAIUICIIbHOM er
TJIOCKOCTBIO; MEXIY
CKPEIIUBAIOIIUMHUCS TTPSIMBIMH.
HaxoauTthb 5T pacCTOSHUS B MPOCTHIX
Cllydasx B KyOe, mupamuje, mpusMe.
MopaeaupoBarhb peajibHbIE CUTYAIUU
Ha SI3bIKE TEOMETPUH, UCCIIEIOBATH







MIOCTPOCHHBIE MOJEIH C
HCMOJIb30BaHUEM T€OMETPUUECKUX
TIOHSITHH.

Hcnosnb30BaTh Ipy pELICHUH 3a/1a4 Ha
MIOCTPOCHHUE CEYECHUI TEOPEMY
[Tudaropa, cBoicTBa MPSAMOYTOJIBHBIX
TPEYrOJIbHUKOB

YT MEXKTY TIPSIMBIMU U
MJIOCKOCTAMU
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VYTIIIBl B IPOCTPAHCTBE: YTOJ MEXY
MPSAMOU U IITOCKOCTBIO; IBYTPaHHBIN
yTOJ1, IMHEHHBIN YToJl ABYTPAHHOTO
yria.

[leprieHIUKYISIPHOCTD INIOCKOCTEM:
MPU3HAK NEPIEHIUKYISIPHOCTU JBYX
IIOCKOCTEN. TeopeMa o Tpex
NEPHEHANKYIIIPax

AKTYyaau3upoBaTh (GaKTbl U METOJIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.

JlaBaTh onpeaejieHue yria Mexay
MIPSAMOM U TIOCKOCTBIO,
(bopMyIupOBaTh TEOPEMY O TPEX
NEePIEeHIUKYIIpax U oOpaTHYIO K HEH.
Haxoautsb yros Mexay npsimMoun u
IJIOCKOCTBIO B MHOTOTPAaHHHUKE,
pPacCTOsSIHUE OT TOYKHU 10 NPSIMOM Ha
IIJIOCKOCTH, UCTIOJB3Ys TEOPEMY O TPEX
MEPIIEHAUKYJISIPaX.

IIpoBoauTh Ha yepTeKe
MIEPIICHIUKYJISIP: U3 TOUYKU HA MPSAMYIO;
13 TOYKHU Ha IJIOCKOCTh. JlaBaTh
ONpEIEJICHUE IBYTPAHHOIO YIJIa U €T0
DJIEMEHTOB.

OO0BSCHATH PaBEHCTBO BCEX JIMHEHHBIX
YIJIOB IBYTPAaHHOTO yTJIA.




HaxoauThb Ha yepTeKe ABYTPAHHBIN
yTOJI Ipu pedpe MupamMubl, TPU3MEI,
napasuieJienunea.

JlaBaTh onpeaesieHue yria MexXIy
IIJIOCKOCTSIMH.

JlaBaTh onpenejaeHue u
¢GopmysmpoBaTh NPU3HAK B3AUMHO
MEPIIEHAUKYJISIPHBIX [UIOCKOCTEM.
Haxoauthb yriibl MEXAY MIIOCKOCTSIMU B
KyOe U nupamMue.

Hcnoab30BaTh IIpy peLICHUH 3a/1a4
OCHOBHBIE TEOPEMBI U METO/IbI
IJIAHUMETPHH.

MopaeaunpoBarb peajibHbIE CUTYALUU
Ha SI3bIKE TEOMETPUH, UCCJIeI0BATH
ITOCTPOEHHBIE MOJEIH C
HCMOJIb30BaHUEM T€OMETPUUECKUX
TTOHSITHH.

HUcnoab30BaTh 1py pELICHUH 3a/1a4 Ha
MOCTPOEHUE CEUYEHU COOTHOILICHUS B
MPSAMOYTOJIBHOM TPEYTOJIbHUKE

MHOrorpaHHUKH
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ITonsTue MHOTOI'PaHHHKA, OCHOBHEIC
9JICMCHTBI MHOTI'OI'PaHHHKA, BBIITYKIIBIC
H HCBBIITYKIJIBIC

AKTYaau3upoBaThb GaKThl U METOJIbI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
NPOBOIUTH AHAJIOTHM.




MHOT'OTPAaHHUKH; Pa3BepTKa
MHOT'OIPAHHHKA.

IIpu3ma: n- yroyipHas mpyu3ma; IpaHu U
OCHOBaHMS IPU3MBI; IIpsAMasi U
HAaKJIOHHAsl TPU3Mbl; OOKOBast U
MTOJIHAS TOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsIMOYTOIbHBIN
HapaJyIeJIeNUIIE] U €ro CBOKCTBA.
[Inpamupa: n -yronpHas TUpaMHIaA,
I'PaHU U OCHOBaHUE MUPAMHM/IBI;
OOKOBas ¥ MOJIHAsl TOBEPXHOCTh
NUpaMUIbL; IPaBUJIbHAS U yCEUEHHAs
nupamuiaa.

DNeMEeHThI IPU3MBbI U TUPaAMUJIBI.
[IpaBunbHBIE MHOTOTPAHHUKH:
MNOHSTHE MPABUIBHOTO
MHOTOI'PaHHHKA; IPABWIIbHAS MPHU3Ma
Y TIpaBUJIbHAS TUPAMM/IA; IPABUIIbHAS
TpEyroJibHasi MMpaMua U
NpaBUIbHBINA TETpadIp; KyO.
[IpeacraBnenue o0 mpaBUIbHBIX
MHOTOI'PaHHHUKAX: OKTAa3Ip, TOACKA3P
U UKOCAdP.

CummMmeTpus B IpOCTPAHCTBE:
CUMMETPUSI OTHOCUTEIIBHO TOUYKH,
OPSIMOM, IJIOCKOCTH. DJIEMEHTHI

JdaBaTpb onpenejieHue
napajyieJenune/1a, pacino3HaBaTh €ro
BU/IbI U U3y4YaTbh CBOMCTBA.

JaBaTh onpenencHue NUpaMuabl,
pacmo3HaBaTh BUJIbl TUPAMHU/I,
(¢opmyupoBaTh CBOCTBa pedep,
IpaHeN U BBICOTHI PABUIIBHON
MAPaAMU/IBI.

HaxoauThb miomanab moJHou U
OOKOBOM MTOBEPXHOCTH MUPAMU/IBI.
JlaBaTb onpeaeseHue yCEUYEHHOM
MAPaMHU/Ibl, HA3bIBaTh €€ DJIEMEHTHI.
DopMYyJIUPOBATH TEOPEMY O
oA O0KOBON TOBEPXHOCTH
NPAaBUJIBHOW YCEYEHHOM NTUPAMU/IBI.
Pemartsb 3a1auu Ha BBIYUCIICHHUE,
CBSI3aHHBIC C MMPAMUIAMHU, a TAKKE
3a71a4¥ Ha OCTPOEHUE CEUCHMUIA.
JaBaTb onpeaejeHue MpU3MBI,
pacno3HaBaTh BUJbI IIPU3M,
H300paxaTh MPU3MbI HA YEPTEKE.
HaxoauThb mioniaap NOJIHON WA
OOKOBOI MMOBEPXHOCTH MTPU3MBI.
HN3yuarts cooTHOHIEHHS Ditnepa A
yucia pedep, rpaHeil U BepuInH
MHOT'OTPaHHHKA.



CUMMETPHUH B TUPAMUIAX,
napajuielenuneaax, IpaBUIbHbIX
MHOTOI'DaHHHKAX.

Beluncienue 31eMeHTOB
MHOTOTPaHHHUKOB: pedpa, AUaroHau,
yribl. [lmomaae 60KOBOM MOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTHU MPAMOU
IIPU3MBI, IUIOIIA/Ib OCHOBAHUM, TEOpEMa
0 OOKOBOM OBEPXHOCTH MPSAMOM
npusmsl. [Lnomaas 60koBoi
MOBEPXHOCTH U IOBEPXHOCTH
NpaBUILHON MUPAMU[IbI, TEOPEMA O
TIomaaM O0KOBOM MMOBEPXHOCTHU
YCEUEHHOM ITUPaMUIbI

N3yuaTh BUIBI IPABUIIBHBIX
MHOTOIPaHHHUKOB, X Ha3BaHUS U
KOJIMYECTBO TPAHEM.

N3yyarb cuMMeTpuIo
MHOTOTPaHHHUKOB.

O0BsACHATDH, KAKWE TOUYKH HA3bIBAIOTCS
CHUMMETPUYHBIMU OTHOCUTEIILHO
JTAHHOM TOYKH, MPSIMOM WJIH TUIOCKOCTH,
YTO HA3BIBAIOT LIEHTPOM, OCBHIO WU
IIJIOCKOCTBIO CUMMETPHUH (DUTYPHI.
IIpuBoAMTH NPUMeEPbI CUMMETPUYHBIX
buryp B apXuTeKType, TEXHHUKE,
MIPUPOJIE.

MoaeanpoBarb peaibHbIE CUTYAIUU
Ha SI3bIKE TEOMETPUH, UCCIICIOBATh
MMOCTPOEHHBIE MOJIEIIH C
HCMOJIb30BaHUEM TE€OMETPUUECKUX
MMOHSTHI, UCTIOIL30BaTh MOI00HE
MHOT'OTPaHHHUKOB

OO0bemMbl MHOTOTPAHHUKOB

ITorsarue 00 o0beme. O0ObEM
UPaMUIbI, TTPU3MBI

AKTYaau3upoBaTh (HaKThl 1 METO/IbI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME.
OO0BbSACHATH, KaK U3MEPSIOTCI 00bEMBI
T€JI, IPOBO/ISI AHAJTIOTUIO C U3MEPEHUEM
IJIoIIa e




MHOTOYTOJIbHUKOB.
DopMyJIMPOBATH OCHOBHBIE CBOMCTBA
00BEMOB.

HN3yuyarh, BLIBOAUTH (POPMYJIbI
o0BbemMa MPSMOYTOIBLHOTO
MapauIeNenune1a, MpUu3Mbl U
MAPaAMHUIBI.

BoruunciasaTs 00beM MPU3MbI U
MMUPAMUJBI TIO UX IJIIEMEHTaM.
IIpuMeHATH 00BEM JIsI pEILICHUS
CTEPEOMETPUYECKUX 3a/1a4 U JIJIA
HAaXOXJICHUS TE€OMETPUUECKUX BEJIUYMH.
MopaeaunpoBarb peajibHbIE CUTYALUU
Ha SI3bIKE TEOMETPUH, UCCJIeI0BATH
ITOCTPOECHHBIE MOJIEIH C
HCIOJIb30BaHUEM T€OMETPUUYECKUX
TTOHSATHMN

[ToBTOpEHME: CEUCHUS,
PACCTOSIHUS U YTJIbI

ITocTpoeHue ceueHuii B
MHOTrOrpaHHHKE. Beruucnenue
PACCTOSIHUN: MEXy IBYMSI TOUKAMH, OT
TOYKH J0 NPSIMOU, OT TOYKH J10
IIOCKOCTH; MEXKIY CKPEIIMBAKOIIAMUCS
NpAMBbIMU. BeIUuCIE€HNE YTIIOB: MEXKIY

CTtpouTtsb ceuyeHre MHOTOIPAHHUKA
METOJIOM CJEIOB.

JlaBaTh onpeaejieHue pacCTOsIHUSA
MeXIy PUTypaMu.

Haxoauts paccTrosiHrEe MEXIY
MapajuIeIbHBIMU TUIOCKOCTSMH, MEXKY
TUIOCKOCTBIO Y MapajuieIbHON




CKPEIIMBAIOIIUMHUCS IPAMBIMHA, MEXKTY
IIPSAMOU U ITIOCKOCTBIO, ABYTPAHHBIX
YIUIOB, YIVIOB MEXAY IIIOCKOCTAMU

€l IIPSAMOM, MEXKIy CKPEIIUBAIOLIIUMHUCS
npsAMbIMA. CTPOMTH JIMHENHBIN YTo
JIBYTPaHHOTO yTJIa HAa YEPTEKE
MHOTOTPAaHHHUKA U HAXOJHUTh €T0O
BEJINYMHY.

Haxoaurs yriibl MeX1y IUIOCKOCTSIMU B
MHOTI'OTPaHHHUKAX

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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11 KITACC

HaumenoBanue paszgena KommuecTBo OcHoBHOE COICPIKAHUC OcCHOBHBIE BUIBI AESITEILHOCTHA
(Temnl) Kypca 4acoB 00yJarommxcs
Tena Bpanienus 12 Cdepa u miap: ueHTp, paauyc, AKTYaJH3HPOBATHL (PAKTHI U METOIBI

JTUaMEeTp; TUTOIIA (b TIOBEPXHOCTH
cdepsl. B3auMHoe pacnosnoxeHue
cdepsl U IMII0CKOCTH; KacaTelbHas
IJIOCKOCTH K cdepe; miomaab chepsl.
N3o0paxkenue cdepsl, mapa Ha
riockoctu. CedeHus mapa

IJITAHUMETPHH, PEIICBAHTHBIE TEME,
NPOBOAUTH AHAJIOTHH.

JlaBaThb onpeaesenus chepsl U mapa,
UX LIEHTpa, paanyca, 1naMeTpa.
Omnpeneasats chepy kak Gurypy
BpalIEHUs! OKPY>KHOCTH.

UccaenoBath B3aMMHOE PaCHOIOKEHHUE
cdepsl U III0CKOCTH, IBYX cdep,
WITIOCTPUPOBATh 3TO HA YEPTEkKAX U
PUCYHKaX.

D®opMyJTHPOBATH ONIPEACICHUE
KacaTeJIbHOM TIOCKOCTH K cepe,
CBOWCTBO U NPU3HAK KaCATEIbHOU
IIJIOCKOCTH.

3HAKOMUTBCSH C T€0JE3NYECKUMHU
JUHUSIMU Ha cepe

[umHapruyeckast TOBEPXHOCTD,
oOpazyrolue MUIHHIPUIECKON
MTOBEPXHOCTH, OCh ITUIMHIAPHUICCKON
MOBEPXHOCTH. [{MIMHIP: OCHOBAHUS U
OOKOBasi IOBEPXHOCTb,

OOBACHATD, YTO HA3LIBAIOT
[UJIMHPOM, Ha3bIBATh €0 AJIEMEHTHI.
N3yuath, 00bSICHATD, KaK TIOJIYYUTh
UUAJIMH]P yTEM BpalleHUs
MPSIMOYTOJIbHHKA.




o0pa3yrolas 1 0Ch; IJIoMaab OOKOBOU
Y TIOJIHOM MOBEPXHOCTH. M300paxeHue
IIWIMHPA Ha TUIOCKOCTH. Pa3BepTka
munHapa. CeueHus MUIMHApa
(TJIOCKOCTBIO0, MAPATIIEIBHOMN WK
MEPIICHIUKYIIPHOW OCH IIUITMH/IPA)

BbIBOAUTH, HCNIO0JIB30BATH (OPMYIIBI
JUISL BEIYMCJICHUS III0Iaau OOKOBOM
MMOBEPXHOCTHU LWJIHHAPA.

N3yuaThb, pacno3HaBaTh pa3BEepTKy
HWINHAPA.

N300paxkaTh NUIUHIP U €70 CEYCHUS
TUIOCKOCTBIO, IPOXOJAIICH Yepe3 €0
OCb, MAPAJIICITBHON WU
MEPIECHAUKYJISIPHON OCH.

HaxoauTh miomaay 3TUX CeYeHUM.
MoaeaupoBarhb peaibHbIE CUTYAIlUX HA
SI3bIKE€ TEOMETPUU, UCCIAEA0BATH
MTOCTPOCHHBIE MOJEIH C
HCIIOJIb30BAaHUEM I'€OMETPUYECKUX
MMOHSATUMN

Konunueckas noBepxXHOCTb,
oOpazyroIue KOHUYeCKOoi
IIOBEPXHOCTH, OCh U BEpLINHA
KOHM4YECKOM noBepxHoCcTH. KoHyc:
OCHOBaHUE U BEpIINHA, 00pa3yromas u
OCh; ILIOIIaab OOKOBOM M MOIHON
ITIOBEPXHOCTHU. Y CEUEHHBIN KOHYC:
oOpa3yrolye U BbICOTa; OCHOBAHUS U
OOKOBasi TOBEPXHOCTb.

N300pakeHne KOHyca Ha TIOCKOCTH.

OO0BACHATH, KAKOE TEJI0 HA3BIBAIOT
KpPYTOBBIM KOHYCOM, Ha3bIBaTh €ro
AJIEMEHTBI.

N3yuyaTh, 00bIACHATH, KAK TIOJYYHUTh
KOHYC IyTE€M BpallEHUs
PSIMOYTOJIBHOT'O TPEYTOJIbHHKA.
MN300paxkaTh KOHYC U €r0 CEUCHUS
IJIOCKOCTBIO, IPOXOIALIEN Yepe3 0Ch, U
IJIOCKOCTBIO, TIEPIICHAUKYJIIPHOU K OCH.
N3yuaTh, pacno3HaBaThb pa3BepTKy




Pa3BepTka konyca.

CeueHus KoHyca (TIOCKOCTBIO,
MapaJyIeIbHON OCHOBAaHUIO, U
IJIOCKOCTBIO, IPOXOISLIEN Yepes
BEPIIHHY)

KOHYcCa.

BbIBOAMTH, HCN0/1B30BATh (HOPMYIIBI
JUIS BBIYKCJICHHS TUIOMAa A OOKOBOM
MMOBEPXHOCTH KOHYCA.

Haxoautsp miomagu CeUeHu,
MPOXOASIIMX YEPE3 BEPIIMHY KOHYCA
WIN TIEPIICHIUKYIIAPHBIX €r0 OCH.
OO0BsICHATDH, KaKOE TEJIO HA3hIBACTCS
YCEYEHHBIM KOHYCOM.

N3yuarthb, 00bSIACHATD, KaK €ro
MOJTYYUTh IyTEM BpaILICHUS
MPSIMOYTOJILHOM TPaICInH.
BoIBoaMTH, NpUMEHATH GOPMYITY IJISI
BBIYMCJICHHUS TJIOIAan OOKOBOM
MMOBEPXHOCTH YCEYEHHOTO KOHYCa

KomOunanus ten BpamieHus u
MHOTOTPaHHUKOB. MHOTOTpaHHUK,
ONMMCaHHBIA 0KOJIO cepsl; chepa,
BIIMCAaHHAs! B MHOTOTPAHHUK WUJIM B TEJIO
BpalllCHUs

AKTYaJIu3upoBaTh (PaKThl U METOIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

Pemars crepeoMeTpuyecKue 3a1aun,
CBSI3aHHBIE C TEJIAMU BpPAICHUS,
MMOCTPOCHUEM CEUCHUH TeJl BpAIllEHUs, C
KOMOUWHAITUSAMH TEJl BpaIICHUS U
MHOT'OIPaHHHUKOB Ha HaXOXKICHUE
r€OMETPUYECKUX BEJTUYHH.
HUcnoab30BaTh 1pu pelieHun
CTEPEOMETPUYECKHX 3a7a4




TJIAHUMETPUIECKUE (PaKThl M METOIBI
3aJIauM Ha BBIYHUCIICHHUE U
JI0Ka3aTeIbCTBO.

MoaeaupoBarhb peaibHbIE CUTYAIlUX HA
S3bIKE TECOMETPUH, HCCIEA0BATH
MTOCTPOCHHBIE MOJEIH C
HCIIOJIb30BAaHUEM I'€OMETPUUECKUX
MOHSATUMN

OOBEeMEI Tl 5 [Tonsitue 06 00beMe. OCHOBHBIE
CBOMCTBA 00BEMOB TEIL.

O06BeM nuIMHIpa, KOHYyCA.
O0bem mapa 1 miomanb chepol

AKTYaaIu3upoBaTh GaKThl U METOJIbI
TJIAHUMETPHH, PEICBAaHTHBIC TEME,
MPOBOJIUTH AHAJIOTHUH.

BbIBOAUTH, HCNI0JB30BATH (OPMYJIBI
00BEMOB: TTPU3MBI, IUJIUH]IPA,
MMUPAMU/IbI, KOHYCA; YCEYEHHOU
MUpaMUbl 1 YCEUCHHOTO KOHYCa.
Pemath crepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BHIYMCIICHHEM 00HEMOB.
DopMyJMPOBATH ONIPELICIICHUE
IIIApOBOT0 CETMEHTA, IIAPOBOTO CJIOS,
IIIapOBOT0 CEKTOpa.

IMpumensaTs GpopmyIibl mms
Hax0XJICHUSI 00bEMOB IIIAPOBOTO
CETMEHTa, IIapOBOT0 CEKTOpa




[TonoGHBIE TEMa B TPOCTPAHCTBE.
CoOTHOIIIEHUST MEXTY TUTOMIAISIMH
MTOBEPXHOCTEH, 00BEMaMH TTOTO0HBIX
TN

Pemarts crepeoMeTpruuecKkue 3aj1aum,
CBSI3aHHBIC C 00BEMOM IT1apa U
MJI0IIA/IbIO CEPBHL.

MoaenupoBaTh peaabHbIe CUTYyallud Ha
A3bIKE TE€OMETPUU, UCCIETOBATD
MTOCTPOCHHBIE MOJIEIU C
HCMOJIb30BaHUEM T€OMETPUUECKUX
TTOHSITHH.

AKTYaJIu3upoBaTh (PaKkThl U METOIBI
IJIAHUMETPUH, PEJICBAaHTHBIE TEME,
MPOBOAUTH AHAJIOTHH.

PemaTthb cTepeoMeTprdecKue 3a1auu,
CBSI3aHHBIE C COOTHOIIICHHEM 00BEMOB U
MMOBEPXHOCTEH MOJOOHBIX TEII B
MIPOCTPAHCTBE.

MoaenupoBaTh peaabHble CUTYyallud HA
SI3bIKE TEOMETPHHU, UCCIIEAOBATD
MOCTPOCHHBIE MOJIEIU C
WCIIOJIb30BaHUEM I€OMETPUUECKUX
MMOHATHM

BekTopbl 1 KOOpIMHATHI B
MPOCTPAHCTBE

10

Bekrop Ha muiockoctH

U B nipocTpaHcTBe. CloKeHue

Y BBIYUTAHHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4ucio. PaznoxeHue
BEKTOpA IO TPEM HEKOMILJIAHAPHBIM
BekTopam. [Ipasuiio

AKTYaau3upoBaTh (GaKThl U METOJIbI
IJIAHUMETPUU, PEIICBAHTHBIC TEME,
[IPOBOJIUTH AHAJIOTUU.

OnepupoBarb NOHSITHEM BEKTOP B
IIPOCTPAHCTBE.

DopMyJIMPOBATH IPABUIIO




napasuleJIenuneaa.
Pewienue 3a1a4, CBA3aHHBIX C
IIPUMEHEHUEM ITPABUII JEUCTBUH C
BEKTOPAMH.

[IpsiMmoyrosibHas cucTeMa KOOPAUHAT B
npocTtpancTBe. KoopauHatel BekTopa.
[Ipocreiimme 3a1a4u B KOOpAUHATAX.
Yron mexay Bektopamu. CKalipHOE
IIPOU3BEIECHUE BEKTOPOB.

Bbluncnenue yriioB Mexay NpsiMbIMU U
IJIOCKOCTSIMH.
KoopinHaTHO-BEKTOPHBIM METO pU
PELICHUH T€OMETPUYECKUX 3a/1a4

napasuieJienunea Npyu CI0KEHUH
BEKTOPOB.

CkiaaapiBaTh, BBIYUTATH BEKTOPHI,
YMHOKAaTh BEKTOP Ha YUCJIO.
HN3yyarb OCHOBHBIE CBOMCTBA 3TUX
OIIEepALUN.

JaBaThb ornpeneneHue npsaMoyrojbHON
CHUCTEMBI KOOPAMHAT B IIPOCTPAHCTBE.
Bbipa3uTbh KOOPAMHATHI BEKTOPA Yepe3
KOOPJIMHATHI €r0 KOHIIOB.

BeiBoAUTH, HCIOJIB30BATH (hOpMY.1y
JUTMHBI BEKTOPA U PACCTOSIHUS MEXKITY
TOYKaMH.

BripaxkaTrh CKaIIpHOE NPOU3BEIACHUE
BEKTOPOB U€pPE3 X KOOPJIUHATHI,
BBIUUCIISITH YTOJI MEXKIY IBYMS
BEKTOpPAMH, ABYMsI IIPSIMBIMHU.
Haxoauthb yroy Mexay npsiMmou u
IJIOCKOCTBIO, YTOJI MEKY JABYMS
TJTIOCKOCTSIMU aHAJIMTUYECKUMHU
METOIAMM.

BbiBOAUTH, HCHI0JIB30BATH (POPMYJITY
PacCTOSIHUS OT TOUKH J0 TIIIOCKOCTH

[ToBTOpEeHUEe, 0000IIEHNE U
CUCTEMATHU3aIUs 3HAHUU

OcHoBHBIE PUTYPBI, (HaKThI, TEOPEMBI
Kypca IIaHUMETPUH. 3a1auu
IUIAHUMETPHUH U METOBI UX

Pemars npocrenmue 3agaum Ha
HAaXO0KJAEHUE JJIMH U YTJIOB B
reOMETPUYECKUX (QUTrypax,




pelieHusl.

OcHoBHBIE PUTYPBI, (HaKThI, TEOPEMBbI
Kypca cTepeoMeTpuu. 3aauu
CTEPEOMETPHUHU U METOJbI UX PEIICHUS

npuMeHsTh Teopemy [ludaropa,
TEOPEMBbI CUHYCOB H KOCHHYCOB.
HaxoauTsb mioia s MHOTOyTOJIbHUKA,
KpyTa.

Pacno3naBath nogo0HbIe QUTYPHI,
HAXOAUTh OTHOLICHHUS JITUH U
TUIOLIAJICH.

Hcnonb3oBaTh 1pu pelieHUN
CTEpEOMETPUYECKUX 3a1a4 (PaKkThl U
METO/IbI MJIAHUMETPUHU

OBLIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME
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OEJEPAJIBHAA  PABOYAA  ITPOTPAMMA  YYEBHOI'O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA»

IHHOACHUMTEJBHASA 3AIINCKA

VYuebHbiii kypc «BeposSTHOCTh W CTaTUCTHUKA» 0a30BOr0 YPOBHS SBIISIETCS
NPOJOHKEHUEM M PAa3BUTHEM OJHOMMEHHOTO Y4YeOHOro Kypca 0a30BOr0 ypOBHS
OCHOBHOI0 00111eT0 00pa3oBaHusl. YUeOHbIN Kypc MpeaHazHayeH A GOpMUPOBAHUS Y
00y4Jaronmxcsi CTaTUCTUYECKOM KyJIbTYpbl U TOHUMAaHUS POJIM TEOPUHU BEPOSATHOCTEHN Kak
MaTEMaTHYECKOTO0 HWHCTPYMEHTA [UIsi M3Y4YEHHUS CIIy4allHbIX COOBITHH, BEIHMYHUH U
npoueccoB. Ilpu wu3ydeHunm ydeOHOro Kypca OO0OramaroTcs HIpeiCcTaBICHUS
oOyJaromuxcst 0 METOAaX MCCIIEIOBAHNUS U3MEHUMBOTO MHpA, Pa3BUBACTCS IOHUMaHUE
3HaYUMOCTHU U OOIIHOCTH MaTEMaTHUYECKUX METO/I0B I0O3HAHUS KaK HEOThEMJIEMOM 4acTu
COBPEMEHHOT'0 €CTECTBEHHO-HAyUYHOTO MUPOBO33PEHHUSL.

Copepxanne y4eOHOTO Kypca HampaBieHO Ha 3aKpEIUICHHE 3HAHUW, TOMYyYEHHBIX
npu M3yYeHUH Kypca Ha ypOBHE OCHOBHOTO OO0IIETro oOpa3oBaHWsA, W Ha Pa3BUTHE
MIPE/ICTABICHUM O CIIy4allHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKIY HUMH Ha Ba)KHBIX
pUMepax, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKpY’Kawllero Mupa. B pesynbrate y
00yyarommxcst T0JKHO C(POPMUPOBATHCS MPEICTABICHUE O HanboJee yoTpeOUTEIbHBIX
M Oo0mMX  MaTreMaTHYeCKHMX  MOJENAX,  HCIOJb3YEeMbIX s ONUCAHUS
aHTPOTIOMETPHUECKUX U IeMOTpahUIeCKUX BEIMYNH, TOTPEIIHOCTEN B Pa3IMYHOTO poja
U3MEpPEHUSIX, JUIMTEIbHOCTH  O€30TKa3HOM  paboThl  TEXHUYECKUX  YCTPOMCTB,
XapaKTEPUCTHK MAaCCOBBIX SIBJIEHUI U MPOLIECCOB B OOIIECTBE.

B cooTrBercTBMM ¢ yKa3zaHHBIMH IeNIIMA B CTPYKType YydeOHOro Kypca
«BepoaTHOCTh U CTaTUCTHKA» JJIsl YPOBHS CPEAHEro oduiero ooOpa3oBaHusa Ha 0a30BOM
YpOBHE BBIJICJICHBI CIIEAYIOIIME OCHOBHBIE cojaepkareiabHble JUHUU: «CiayyailHble
COOBITHS U BEPOATHOCTUY, «CiryyaliHble BEJMUHUHBI U 3aKOH OOJIBIIMX YHCEID.

Baxnyro wyacTh ydeOHOro Kypca 3aHUMAET H3YYCHHE TE€OMETPUUYECKOrOo U
OMHOMHUANTBHOTO PACHpPEEICHN U 3HAKOMCTBO C WX HEMPEPHIBHBIMH aHAJIOTaMH -
MOKa3aTeIbHBIM U HOPMAIIBHBIM PaCIIPEIeICHUSIMH.

Conepxanne nuHun «CiydaiiHble COOBITUSL U BEPOSATHOCTH» CITY>KUT OCHOBOM IS
(dbopMUpOBaHUS MPEACTABICHUI O paclpefesieHUH BEPOSTHOCTEH MEXAy 3HAYCHHUSIMU
CIIyYaifHbIX BEJIMYMH, a TaKXKe 3Ta JUHHS HeoOXoAanMa Kak 0asza A M3y4YeHHs 3aKOHa
00JBIIMX YKceN - PYHIAMEHTAILHOTO 3aKOHA, JCUCTBYIOLIETO B MIPUPOIE U OOIIECTBE U
MMEIOIIIEr0 MaTeMaTuYecKyto hopmanu3zanuto. CaMm 3aK0H OOJIBLINX YUCEN IIpeiaraeTcs
B O03HAKOMUTEJIbHON (QopMe C MHHMMAJIbHBIM HCIIOJIb30BAHUEM MaTEMaTHUYECKOIro
dbopmannzma.

Tewmbl, cBsA3aHHBIE C HEMPEPHIBHBIMUA CIyYalHBIMHU BEIWYMHAMH, AKIECHTHPYIOT
BHHMaHHE OOYYarOIIMXCsl HA ONMUCAHWUU W U3YYCHHU CIyYalWHBIX SBICHUN C TTOMOIIBIO
HenpepbIBHBIX QyHKIMNA. OCHOBHOE BHUMAHHE yACTSETCS MOKa3aTeIbHOMY
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®enepanpHas padbouast nporpamma | Maremartuka. 10-11 xnaccel (6a30BbIi ypOBEHB)
N HOpPpMAJIBHOMY pacCHpCACIICHUAM, IIPH O3TOM HIPCAINoaIaracrcai O3HAKOMHTCIIbBHOC
N3YyUCHHUC MaTCpHalla oe3 A0Ka3aTCJILCTB ITPUMCHSACMBIX q)aKTOB.

OOmiee 4ucaO YacoB, PEKOMEHJIOBAHHBIX [ M3Yy4YEHUS Y4YEOHOro Kypca
«BeposTHOCTh M cTaTUCTHUKaAY - 68 yacoB: B 10 kiacce - 34 yaca (1 yac B Heneno), B 11
Kkiacce - 34 gaca (1 4ac B Hezelno).

COILEPKXAHUE OBYYEHUSA

10 KVIACC

[IpeacraBinenre JaHHbIX € TOMOIIbIO Tadnun u  jauarpamm. CpenHee
apudpMeTnyeckoe, MearuaHa, HauboJbIIIee U HaMMEHbIIIee 3HAUCHUS, pa3Max, JUCIIEPCUs]
Y CTaHJApTHOE OTKJIOHEHHE YMCIIOBBIX HAOOPOB.

CrnydaiiHple SKCHEPUMEHTHI (OMBITHI) M CIydalHbIE COOBITHSA. DJIEMEHTapHbIC
coObITust  (Mcxozbl). BeposTHOCTh ciaydallHOrO CcoOOBITHSA. bBIu30CcTh YacToThl |
BEPOSITHOCTH COOBITUN. CilydailHble OMBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
cOOBITHSIMU. BeposaTHOCTH COOBITHII B OMBITaX C PAaBHOBO3MOXKHBIMU IJIEMEHTAPHBIMU
COOBITHSIMU.

Omneparuu  HajJ COOBITUSIMU: TIEpeceueHue, OObEIMHEHUE, MPOTHUBOMOIOKHbBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSITHOCTEI.

VYcioBHasg  BEpPOSATHOCTb. YMHOXKEHHUE BEpPOSATHOCTEH. [lepeBo  cCiydailHOTO
sKcriepuMenTa. @opMyia moaHoM BeposiTHOCTH. HezaBucumbie cOOBITHS.

KomOunaroproe mnpaBunio ymHokeHus. IlepecranoBku u (daxtopuan. Ywcio
coueranuii. Tpeyronsuuk [Tackans. ®opmyna 6mHomMa HproToHa.

bunapHbIii cnydaiiHbIi ONBIT (MCTBITAHWE), yCIeX W HeyAada. HesaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX HUCTIBITAHUN 10 nepBoro ycnexa. Cepusi He3aBUCHUMBIX
ucnblTaHui bepHyiu.

Cnyyaiinag BennunHa. Pacnipeaenenue BeposiTHocTel. J(narpaMma pacnpeiesieHus.
[Tpumepsl pactipeniesieHul, B TOM YUCIIE, TEOMETPUUECKOE U OMHOMHAIILHOE.

11 KJIACC

UucnoBele XapaKTEPUCTUKH CIYyYaWHBIX BEJIWYMH: MAaTEMaTHYECKOE OXHUAAHUE,
OUCIIEPCUS U CTAaHAAPTHOE OTKIIOHEHHWE. [IpuMepbl NpUMEHEHHs MaTeMaTU4YECKOro
0’KUJIaHUs1, B TOM YHCJIE B 3a/1a4aX U3 OBCEIHEBHOW KU3HU. MaTeMaTH4yecKoe 0KUIaHUE
OMHapHOM ciy4yallHOM BeTWYMHBL. MaTeMaTHuuecKoe OXKUIAHUE CYMMBI CIIyYailHbIX
BeJIMYMH. MaremaTtuueckoe OXHUJAAHUE UM JUCHEPCUsS  T€OMETPUYECKOro U
OMHOMUATILHOTO pacIpe/eIeHUH.

3aKoH OOJBIIMX YUCEN M €ro poJib B HayKe, Ipupojae U obuiecTBe. BoiOOpouHbIi
METO/] UCCIIEIOBAaHUM.

[Ipumepsl  HempepbIBHBIX  ClIy4YauHbIX BeJIW4uH. IloHATME O IUIOTHOCTH
pacrpeneneHusa. 3aJadM, MPUBOIAIIME K HOPMaJbHOMY pacnpenesieHuto. l[lonstue o
HOPMAJIBHOM PacCIIpeIeIICHUMU.
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IHPEAMETHBIE PE3YJIBTATDBI

K konity 00yuenus B 10 kiacce 00y4aromuics MOIyYUT CIEIYIONUE TPEIMETHBIE
pPE3yJIbTATHI:

YUTATh U CTPOUTH TaOJIHUIIbI U TUArPAMMBIL;

ONEpUPOBATh TOHATUAMU: CpEAHEE apuPpMEeTHUecKoe, MeauaHa, HauOoubliee,
HaMMEHbBIIEE 3HAYCHHUE, pa3Max MacCHBA YUCJIOBBIX JAHHBIX;

ONEepUPOBATh NOHATHIMU: CIIyYalHBIM 3KCIEPUMEHT (OMbIT) U CITy4ailHOE COOBITHE,
AJIEeMEHTapHOe COObITHE (PJIIEMEHTApHBIM UCXOJ)) CIy4ailHOrO OIbITa, HAXOJIUTh
BEPOSITHOCTA B OIbBITaX C PABHOBO3MOXKHBIMU CITyYaHBIMU COOBITUSIMH, HAXOJWUTH U
CPaBHUBATh BEPOSITHOCTH COOBITUI B U3yUYEHHBIX CITy4YalHbIX 3KCIIEPUMEHTAX;

HaXOJIUTh U (QOpPMYyJIHpPOBATH COOBITHS: TIEpeceueHHe W OOBEAMHEHHUE JTaHHBIX
cOOBITHH, COOBITHE, TPOTHUBOIIOIOKHOE JAHHOMY COOBITHIO, TI0JIb30BAThHCS TUArpaMMaMH
Ditniepa 1 GopMyIIOH CIIOKEHUS BEPOSITHOCTEH TIPU PEILICHUH 3a]1a4;

ONEpPUPOBATh TMOHATHSAMH: YCIOBHAs BEPOSITHOCTh, HE3aBHCUMBIE COOBITHS,
HaxOJIUTh BEPOATHOCTM C NOMOILIBIO MpaBUja YMHOXKEHHs, C IOMOIIbIO JIepeBa
CJIy4allHOT'O OIIbITa;

MPUMEHATh KOMOMHATOPHOE PABUIIO YMHOKEHHUS MPHU PEILICHUN 3a/1a4;

ONepUpPOBATh NOHATUAMMU: UCIIBITaHUE, HE3aBUCHUMBbIE UCTIBITAHUS, CEPUS
UCIBITaHUH, yCIEeX U HeyJaua, HAXOJIUTh BEPOSITHOCTU COOBITHI B CEpUU HE3aBUCUMBIX
UCIIBITAaHUI 10 TIEPBOTO YCI€Xa, HAXOAUTh BEPOSATHOCTH COOBITHI B CEpUU WCIIBITAHUUN
bepnymnu;

ONEepUpOBaTh MOHATHIAMU: CllydailHash BEJIMYMHA, PACIPEICICHUE BEPOSTHOCTEM,
auarpaMMa pacrpeeyeHusl.

K koH1y o6yuenus B 11 kiacce oOyyaromuiicss NOIyYUT CIAEAYIOLIUE TPEeIMETHbIE
pe3yJIbTaThI:

CPaBHMBATH BEPOATHOCTH 3HAYEHUW CIIy4allHOM BEJIMYMHBI IO PACTIPEIEIICHUAIO WU
C IIOMOIIIBIO TUArpaMM;

ONEPUPOBATH MOHATUEM MATEMATUYECKOTO OXKUIAHWSI, NMPUBOJIUTH IPUMEPHI, KaK
IIPUMEHSIETCA  MAaTEMaTUYeCKOE€  OXKHMIAHUE  CIYyYalHOW  BEIWYUHBI  HAXOIUTh
MaTeMaTUYECKOE 0XKUJAHUE 110 JAHHOMY PAaCIPENCIICHUIO;

UMETH MPEACTABICHUE O 3aKOHE OOJIBIINX YNCEN,

MMETh IPEACTABICHNE O HOPMAJIIBHOM PACIPEIEIICHNH.
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TEMATHYECKOE IINTAHUPOBAHHUE

OenepanbHas pabouas mporpamMma | Maremartuka. 10-11 kmaccst (0a30BbIil YpOBEHbD)

10 KIIACC
HaunmenoBanue paznena  |[KomudecTBo OcHOBHOE coiepiKaHne OcHOBHBIE BUbI ICATEIIBHOCTH
(Temnl) Kypca 4acoB 00yYarommxcs
[IpencraBiieHUE TaHHBIX U 4 [IpencraBieHre TaHHBIX C TOMOILBIO - 5
3BJIEeKATh HH(OPMALMIO U3 TA0IUL U
onucaTeIbHas CTAaTUCTUKA tabsuu u nuarpamMm. Cpennee (bopman 5 H
yarpamMmM, HCIoJIb30BaTh Ta0JIUIIbI U
apu(pMeTnyecKoe, MeIMaHa, JHATDAMM, H
uarpamMMsbl JJisl IPEJICTaBICHUS
HAUGOIbIICE M HAMMEHBLICE 3HAYCHHS, | o P fUA IPCACTARIIC
CTATUCTUYECKUX JTAHHBIX.
pa3max, IMCIepCHsi, CTaHAAPTHOE
Haxoauts onucareibHbIe
OTKJIOHEHHE YMCIIOBBIX HA0OPOB
XapaKTePUCTUKHU JaHHBIX. BeIABUTaTH,
KPUTHKOBATH THIOTE3bI O XapaKTepe
CIIy4allHOM U3MEHYMBOCTHU U
onpeaensomux ee pakropax
City4aiiHble ONBITHI U 3 CrnydaiiHble 9KCTIEPUMEHTHI (OTIBITHI) U

CITy4aiiHbIC COOBITHS, OTIBITHI C
PaBHOBO3MOHBIMH
AJIEMEHTAPHBIMU UCXOIaMU

CITy4aiiHbIe COOBITHS.
DneMeHTapHbIe COOBITHUS (MCXOIbI).
BeposiTHOCTB cityuaifHOTO COOBITHSL.
BepostHOCTH COOBITHI B OIBITaX C
PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
coobrTusimu. [IpakTudeckas pabora

BoiaeassiTe Ha npUMepax Cily4yalHbIE
COOBITHSI B OITMCAHHOM CITy4aitHOM
OTIBITE.

DopMyJUPOBATH YCIOBUS ITPOBEACHUS
CJIIy4alHOrO OMbITA.

Haxoauts BEpOATHOCTH COOBITHH B
OMBITAaX C PABHOBO3MO>XHBIMU HCXOJIAMHU.
MoaeaupoBarh OIbITHI

C PAaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
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UCXOJaMH B X0JI€ IPaKTHUUECKOI pabOThI

Onepanuu HaJ COOBITUSMH,
CJIIO’)KEHHE BEPOSTHOCTEN

Omnepanuu Hai COOBITUSMU:
nepeceveHne, 00beIMHEHNE COOBITHH,
MPOTUBOIIOIOKHBIE COOBITHSI.
Huarpammel Ditniepa. @opmyia
CJIO’KEHMS BEPOSTHOCTEN

Hcnoan3oBath 1uarpamMmmsl Diliiepa u
CJIOBECHOE OMIMCAHUE COOBITHH JJIst
hOpMYJIMPOBKHY U U300paKEHUS
00BEIMHEHUS U TIEPECEUCHUS COOBITHIA.
Pemarhb 3a1a4uM ¢ UCIOJIb30BAHUEM
(bOpMyIIBI CITOKEHUST BEPOATHOCTEN

Y CITIOBHAsI BEPOSITHOCTD,
JIepEBO CIIy4allHOTO OIBITA,
dhopmya mosHOM
BEPOSTHOCTH U
HE3aBUCUMOCTh COOBITHIA

Y cnoBHasI BEPOSITHOCTB. Y MHOKEHHE
BEPOSITHOCTEN. JlepeBo ciaydaliHOro
skcnepumenTa. Popmyiia MoJIHON
BepoATHOCTH. He3aBucumMble cOOBITUS

Pemars 3agaum Ha HaxX0XKICHUE
BEPOSITHOCTEH COOBITUM, B TOM UHCIIE
YCJIOBHBIX C MIOMOIIBIO IepeBa
CIIy4alHOIO OMbITA.

Onpenensitb HE3aBUCUMOCThH COOBITHIA
1o opMyJIie U 110 OpPTraHU3alUH
CJIy4alHOrO OIbITa

DneMeHThl KOMOMHATOPUKU

KomMOuHaTopHOE IpaBUIO yMHOKEHUS.

[lepectanoBku u (aktopuan. Yucno
couerannil. TpeyrompHuk [lackans.
®opmyna 6unoma Herorona

Hcnonb30BaTh MpaBUiIo YMHOXKECHUS
JUTSI TIEPEUUCIICHUS] COOBITHI B
CJIIy4allHOM OIIBITE.

Ioab30BaTbest popmyioit u
TpeyroinbHukoM [lackans nms
ONPEAECTICHNS YUCIa COUYCTAaHUMN

Cepuu 1nocieioBaTeIbHBIX
HCITbITAHUI

bunapHbIi Cily4yallHbINA ONIBIT
(ucnpiTaHue), yCIex 1 Heyjaya.
HesaBucumele ucnsitanus. Cepus
HE3aBUCUMBIX HUCIIBITAHUH 10 IEPBOTO

Pa30uBaTh CII0KHBIE SKCIIEPUMEHTHI HA
OTZEJIbHBIC UCTIBITAHMUS.

OcBauBaTh NOHATHSA: UCIIBITAHUE,
CepHs HE3aBUCUMBIX HCIIBITAHUM.
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ycuexa. CepI/ISI HC3aBHUCHUMBIX

ucnbiTanuii bepuymm. [lpaktnueckas | IPUBOAMTE NPUMeEpbI cepuid

HE3aBUCUMEIX HUCIILITAaHUU. Pemiath

pabota .
C MICTIOJIb30BAHMEM JIEKTPOHHBIX 3a/latill Ha MOMCK BEPOATHOCTEH
TaGIHII COOBITUM B CEPUM UCIIBITAHUH 710
MIEPBOrO YCIIEXa U B CEPUSIX UCIBITAHUI
bepnymnu. M3yyarthb B xoae
NMPAKTHYECKOIl padoThI C
UCITOJIb30BAaHUEM AJIEKTPOHHBIX TAOJIHIL
BEPOSITHOCTH COOBITUI B CEPUIX
HE3aBHUCUMBIX UCTIBITAHUI
CityyaiiHble BETUYUHBI U 6 Cnyyaiinasa BennunHa. Pacripenenenue
pacnpeneneHus BeposATHOCTEN. [[narpamma OCBanBaTh MOHATHS: CIydaiiHas

pactpenenenusa. Cymma u
IIPOU3BEACHUE CITyYalHbIX BEJIMYUH.
[IpuMepsb! pacipeiesIeHHi, B TOM YHCIIE

BEJIMUMHA, pacipeenenue, Tadbauma
pacrpeneneHus, [uarpamma
pacnpeeseHusl.

reoMeTpUYECcKOe 1 OUHOMUATILHOE TIpUBOAUTE MPUMEPBI PACTIPEIETCHHI,
B TOM YHCJI€ TEOMETPUUYECKOTO U
ounoMmuanbHOoro. CpaBHMBATH
pacnpeneneHus Cay4yailHbIX BeJIMYUH
HaxoanTh 3HaueHMs] CYMMBI U
MIPOU3BEICHUS CIIyYalHbIX BEJIMYUH.
CTtpouTthb U pacno3HaBaTh
reoMeTpUYeCcKOe U OMHOMUATILHOE
pacrpeneneHme
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[ToBTOpEHME, 0000IICHHE, 5 OnycarensHas cTaTHCTHKA IMoBTOPATH U3yUEHHOE
CHCTEMATHU3aLMs 3HAHUHN CityuaifHbIe OIBITH M BEPOSTHOCTH 1 BBICTPaMBATh CUCTEMY 3HAHUU
CITy4alHbBIX cOOBITHH. Onepanuu Haj
COOBITUSIMH. DJIEMEHTEI
KOMOWHATOPHUKH, CEPUN HE3aBUCUMBIX
HUCIILITAHUH
OBILLEE KOJIMYECTBO 34
YACOB I10 I[TIPOTPAMME
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11 KVIACC
HaunmenoBanue pazaena  [KoiauyecTBo OcHOBHOE conepKaHnE OcHOBHBIE BUIbI ICATEIIBHOCTH
(Templ) Kypca 4acoB 00yYarommxcs
MaremaTndeckoe 0OKugaHue 4 [Ipumepbl TpUMEHEHNS
CITy4aiilHOW BEJIMYHUHBI MaTeMaTUYECKOTO OKUJIaHUS OcBauBaTh MOHATHE MATEMATHIECKOTO

(cTpaxoBanue, J1oTEpEs). OXKHJIaHUS.

MaremaTnieckoe 0KUJaHuE CYMMBbI IpuBoauTH U 00CYKIATH TPUMEPHI

CITy4aliHbIX BEJIUYHH. IMPUMEHEHUSI MAaTEMaTUYECKOTO

MaremaTnieckoe 0KuJaHue OXKHUIaHUS.

r€OMETPUYECKOTO U OMHOMHAIIBHOTO BBIYHCISATL MAaTEMATHYECKOE

pacnpeneneHui 0KUJaHHUE.
Hcnoab3oBaTh NoHATHE
MaTeMaTU4YECKOr0 OKUJAHUS U €T0
CBOMCTBA IIPU PEILICHUM 3a]1a4.
Haxoauts 110 u3BecTHbIM (hopMyiam
MaTeMaTUYECKOE 0KUJAHNE CYMMBbI
CIIy4YalHbIX BEJIMYMH.
HaxoauTsp 1o uzBecTHbIM (HopmysiaMm
MaTeMaTHYECKHUE OXKUJIaHUSI CITy4alHbIX
BEJINYMH, UMEIOIIUX T€OMETPUUECKOE U
OMHOMHAIIBHOE PACTIPECTICHUS

4 Jucnepcus u cTaHIapTHOE OcBauBaTh NOHATUS: TUCIIEPCHS],

Jlucnepcus u CTaHIapTHOE
OTKJIOHEHUE CIIy4alHOU
BEJINYHHBI

OTKJIOHEeHUE. Jlucniepcun
r€OMETPUYECKOT0 U OMHOMHAIHLHOTO

CTaHJAPTHOE OTKJIOHEHUE CIIy4YalHOU
BEJINYMHBI.
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pacrpeneneHusl.
[TpakTrueckas pabota

C UCIIOJIb30BAaHUEM DJICKTPOHHBIX
TaOIUIY

HaxoauThb TUCTIEPCHIO 110
pacnpenenenuto. Haxoaursp 1o
U3BECTHBIM (POpMYJIaM JIUCIIEPCHIO
reOMETPUIECKOTO U OMHOMHAILHOTO
pacripesielieHus], B TOM YHCJIe B XO/I€
IPaKTUYECKON pabOTHI €
UCIIOJIb30BaHUEM DJIEKTPOHHBIX TaOJIHI]

3aK0H OOJIBIINX YHUCE]T

3akoH OoabImIKX yKrcell. BeiOopouHbIit
METO/J UCCIICIOBAHUI.

[Ipaktrueckas padora ¢
MCIIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIUI]

3HAKOMHUTBCH C BBIOOPOYHBIM METOJIOM
VICCIIEJOBAHUs COBOKYITHOCTHU JAHHBIX.
H3yuaTh B X0/€ MPaKTHUECKOU pabOTHI C
UCIIOJIb30BAHUEM AJIEKTPOHHBIX TAOJIHI
IpUMEHEHHE BEIOOPOUYHOTO METOa
UCCIICI0BAHUS

HenpepriBHbIE citydaiiHbie
BEJIMYMHBI (pacipeerneHus)

[IprMepbl HEMPEPBIBHBIX CIIyYaHBIX
BeJIMYMH. OyHKIUS TIOTHOCTH
pacnpenenenus. PaBHomepHoOe
pacnpeiesieHue U €ro CBOMCTBA

OcBauBaTh NOHATHS: HEMTPEPHIBHAS
Cly4ailiHasi BEJINYMHA, HEPEPBIBHOE
pacnpenenenue, GyHKIHS TIOTHOCTH
BEPOSATHOCTH.

IIpuBOAMTH NIPUMEPHI HEMTPEPHIBHBIX
CIIy4YalHbIX BEJIIMYMH.

Haxoauthb BEpOSTHOCTU COOBITHH TIO
JAHHOW (PYHKITUHU TUIOTHOCTH, B TOM
YHCJIE PABHOMEPHOTO PACIPEACIECHUS
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HopmansHoe pacnpenenenue

3aiauu, IpUBOJIAIIME K HOPMAIbHOMY
pacnpenenennto. OyHKIUS MITOTHOCTU
Y CBOMCTBA HOPMAIIBHOTO
pacmpezeneHusl.

[TpakTrueckas pabota

C MCTIOJIb30BaHUEM DJICKTPOHHBIX
TaOJINII

OcBauBaTh NMOHATHUS: HOPMAIBHOE
pacrpeaeneHue.

Bb1eJITh 110 ONMCAHUIO CITyYalHbIE
BEJINYMHBI, PACTIPEIEIICHHBIE 110
HOPMAaJIbHOMY 3aKOHY.

IIpuBoauTH MpUMeEPHI 337134,
IIPUBOJSAIMX K HOPMAJIBbHOMY
pacIpeIeneHuro.

Haxoaurthb 4ncIiiOBbIE XapAKTEPUCTUKHU
HOPMAaJIbHOTO PacIpeAeseHus 110
U3BECTHBIM (POPMYJIaM.

Pemars 3a1aun, CBSI3aHHBIE C
IIPUMEHEHUEM CBOWCTB HOPMAJIbHOTO
pacupenesneHuii, B TOM YUCIIE C
UCIIOJIb30BAHUEM DJIEKTPOHHBIX TAOJIHII

IToBTOpEeHue, 0600IIeHNE U
cucTeMaTH3anus 3HAaHUN

19

[IpencraBieHne TaHHBIX ¢ TOMOILBIO
Ta0JIMI] U JUarpaMm, onucaTeabHas
CTaTUCTHKA, OTBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITHUSAMU, BBIUMCICHHUE
BEPOSTHOCTEH COOBITHH C
npuMeHeHueM Gopmys U rpaduyecKux
METOJ0B (KOOpAMHATHAs MpsAMas,
JIEpeBo, TuarpamMmma Jisepa),
CIIy4YalHbIE

[ToBTOPATH N3yYEHHOE U BBICTPAUBATh
CHUCTEMY 3HAHUU
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BEJINYMHBI U PaCIIpEACIICHUS,
MaTEeMaTUYECKOE 0KUIAHNE CITy9aHON
BEJINYHHBI

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

66



INIEPEYEHDb (KOAU®UKATOP) PACITPEAEJIEHHBIX 11O KJTIACCAM
MNPOBEPAEMbBIX TPEGOBAHUM K PE3YJbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIbHOM IMPOT'PAMMBI CPEJHEI'O OBLIETO
OBPA30OBAHUA U DJIEMEHTOB COAEPKAHUSA ITO MATEMATHUKE

B denepanbHbiX W perduoHaNbHBIX MPOLEAYpax OILIEHKHM KayecTBa 0Opa30BaHUs
UCIIOJIB3YeTCsl TIepeueHb (Koau(uKaTop) pacmpenesieHHbIX MO KJlaccaM MpPOBEPsSEMBbIX

TpeOOBaHUA K

pe3yibTaTaM OCBOEHHS OCHOBHOW 0Opa30BaTENbHON MPOTrpaMMBbI

cpeaHero odmiero 0opa3oBaHus U JIEMEHTOB COJIEPKAHUS 10 MATEMAaTHKE.

10 KUIIACC
IIpoBepsieMble TPeOOBaHMS K pPe3y/ibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOM
MPOrpamMMBbl
Kox IIpoBepsieMble MpeAMETHBIE PE3YIbTAThI OCBOCHUS OCHOBHOM
IIPOBEPSIEMOTO o0pa3oBaTeNbHOM MPOrpaMMbl CPETHETO 00IIETr0 00pa3oBaHuUs
pe3yJbpTara
1 Uucna v BBIYUCICHUS
11 OnepupoBaTh NOHATHSAMU: PALNUOHAIBHOE W JEUCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAS U JIECATUYHAS APOOH, MPOIICHTHI
12 BoImoHAT,  apudMeTUYECKHe Omepalud ¢ PalrOHaJIbHBIMU
) WU JEHUCTBUTECIHLHBIMHY YHUCIIaAMU
13 BrIMOMHATh MPUOTUIKEHHBIC BBIYUCICHUS, HCIOJL3YSl MpPaBUIa
' OKpYIJIEHUS, I€JIaTh IPUKUAKY U OLICHKY PE3yJIbTaTa BEIYUCICHUN
OnepupoBatTh MOHATUSIMU: CTEIIEHb  C LIEJBIM ITIOKA3aTENEM,
cTaHjapTHas (opma 3amucu JICUCTBUTENBHOTO 4YHUCIA, KOPEHBb
1.4 HAaTypaJbHOW CTEMEeHHW; HCIO0JIb30BaTh MOAXOJAIIyI0 (OpMy 3amucu
NEVUCTBUTEIBHBIX YHCEN JJIsI PEIIEHUS MNPaKTHYECKUX 3aJad |
MPEICTABICHUS JAHHBIX
OnepupoBaTh MOHATUSIMU: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJIBLHOIO
1.5 yTJia; WCIMOJIb30BaTh 3alllCh IMPOW3BOJIBHOTO YIJIa 4epe3 oOpaTHbIC
TPUTOHOMETPHUUECKHE PYHKITUN
2 YpaBHEHUS 1 HEPABEHCTBA
OnepupoBaTh MOHATHUSMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
2.1 1[€JI0€, pPalMOHAIbHOE, HPPALMOHAIBHOE YpPaBHEHUE, HEPABEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHUE




BeImonHATh MpeoOpa3oBaHUs TPUTOHOMETPUYECKHX BBIPAKEHUN U

2.2
pelaTh TPUTOHOMETPUYECKHE YPAaBHEHHS
BBINOTHATH npeoOpa3zoBaHus LETIbIX, pPalMOHAIIBHBIX
2.3 1 UPPALMOHAIBHBIX BBIPAXKECHUN M pElIaTh OCHOBHBIE THIBI LEJBIX,
pPAMOHAIBHBIX U UPPALIMOHAIIBHBIX YPABHEHUH U HEPABEHCTB
24 [[puMeHsATh ypaBHEHHS M HEPABEHCTBA ISl PEIICHHUS] MaTEMAaTHYECKHUX
' 3a/1a4 ¥ 337a4 U3 pa3InyHbIX 00JIaCTEN HAYKU U PEAIbHOM KU3HU
MoenupoBaTh peaibHbIe CUTyallMM Ha SI3bIKE anreOpbl, COCTaBISTh
25 BBIDAKECHHS, YpAaBHEHUS, HEPAaBEHCTBA IO YCIOBUIO  3aJayH,
MCCIIEI0BAaTh ITOCTPOCHHBIE MOJIEIM C HCIOJb30BAHUEM almapara
3 OyHKIMH U TpaduKu
OnepupoBarh NOHATUAMU: (YHKIMS, CIOCOOBI 3aAaHUs (PYHKIUH,
3.1 00JacTh ONpeNeNeHUs] U MHOXKECTBO 3HA4eHW (yHKUMH, rpaduk
GbyHKIIMH, B3aUMHO 00paTHbIe QYHKIIHH
39 OnepupoBaTh MOHATUAMH: YETHOCTh M HEYETHOCThb (DYHKIMH, HYJIU
' (GyHKLIHH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA
33 Vcnonp3oBath rpaduku GyHKUIUN A peLICHUs] ypaBHEHHM
34 Crpouthb W uuTath rpaduku JHUHEWHOW (YHKIMH, KBaJIpaTHYHON
' (GyHKLIHH, CTETIEHHON (YHKUIMHU € LEIbIM MMOKa3aTeNIeM
Mcnonpe3oBath rpaduku GyHKUUN A1 UCCIENOBAaHUS IPOLIECCOB U
35 3aBUCUMOCTEN MpHU PEIIeHUH 3aa4 U3 JPYTruX YYEOHbIX MPEIMETOB U
' peadbHOM KW3HM, BbIpaXKaTh (OpPMyJIaMU 3aBUCUMOCTH MEXKIY
BEJIMYNHAMU
4 Havana MaTeMaTH4eCKOro aHaIn3a
41 OmnepupoBarh MOHATUSAMU: TOCIEIOBATEIBHOCTh, apumeTnyeckas H
' reoMeTpUYECKas MPOrpecCuu
OmneprpoBaTh NOHATUAMU: OECKOHEUHO yOBbIBaIOLIasi reOMeTpHUYecKast
4.2 nporpeccusi, CcymMMa OECKOHEYHO YOBIBalOIIEH TeoMEeTpUYeCKOn
[POrpeCcCUu
4.3 3amaBaTh MOCIE0BATEIIBHOCTH PA3IMYHBIMU CITIOCOOAMU
44 Mcnonb30BaTh CBOWCTBA ITOCIEAOBATEIBHOCTEN W IPOTPECCUNA IS
' pELIEHNS peajbHbIX 3a/1a4 IPUKIAJHOIO Xapakrepa
5 MHoOKecTBa U JIOTUKA
5.1 OnepupoBaTh MOHATUSMU: MHOXECTBO, ONEpAlMU HaJl MHOXECTBAMU




Mcnonab30BaTh TeOpeTI/IKO-MHO)KGCTBeHHI:Jﬁ arrmapar aji OonrucCaHus

5.2 peanpHBIX IMPOLECCOB M SBICHUW, NPU PEUIEHUU 3a0ad U3 JAPYIUX
y4eOHBIX NMPEAMETOB
53 OnepupoBaTh MOHATUSAMHU: ONPENEICHUE, TEOpeMa, CIEACTBUE,
' T0Ka3aTebCTBO
6 Teopus BEpOSTHOCTEN U CTAaTUCTUKA
6.1 UuTaTh U CTPOUTH TAOTUIIBI U TUATPAMMBI
OmnepupoBaTh MOHATHAMH: CpeAHee apupMETHUYEeCKoe, MeauaHa,
6.2 HauOobIlIee, HAMMEHbIIEEe 3HAYCHHE, pa3MaxX MacCHBa YHCIIOBBIX
TaHHBIX
OnepupoBaTh TOHSATUAMH:  CIy4alWHBIA HDKCHEPUMEHT  (OIIBIT)
U CIIy4yaliHOE COOBITHE, 3JIEMEHTAPHOE COOBITHE (3JIEMEHTAPHBIN UCXON)
63 CIIy4alHOTO  OIbITA; HAXOAUTHh BEPOATHOCTM B  ONBITAX C
' pPaBHOBO3MOXHBIMU  CIy4YallHBIMM  COOBITUSIMH,  HAXOIUTh
U CpaBHMBAaThb BEPOSTHOCTU COOBITUH B H3YUYEHHBIX CIy4yalHBIX
DKCIIEPUMEHTAX
Haxoauts 1 (GopMynupoBaTh COOBITHS: MEPECCUCHUE U OObEIMHEHUE
6.4 NaHHBIX COOBITUH, COOBITHE, MPOTHUBOIIOJIOXHOE JAaHHOMY COOBITHIO;
' [0JIb30BAaThCA AuarpaMmamu  Oisiepa U QOpMYJION  CIOKEHUs
BEPOSATHOCTEW MPU PELIEHNH 3a1a4
OnepupoBaTh MOHATUSAMHU: YCIOBHAsE BEPOSATHOCTb, HE3ABUCHMBIE
6.5 COOBITHS; HAXOAUTh BEPOSTHOCTU C OMOIIbIO MTPaBUIa YMHOKEHHUS, C
[MOMOIIBIO JIEPEBA CIIyYaHHOT'O OITbITA
6.6 [[puMeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS MPHU PEILICHUH 3a]1a4
OnepupoBaTh MOHATHUSIMU: WCIIBITAHWE, HE3aBHUCUMBIE WCHBITAHUSA,
6.7 cepusl UCIIBITAHUMN, YCIEX U HEy/lauya; HaXOAUTh BEPOSTHOCTU COOBITHI
' B CEpPUM HE3aBHUCHUMBIX HCIIBITAHUN 10 MEPBOrO yCIEXa, HaXOAUTh
BEPOSITHOCTU COOBITUI B CepuU UCTbITaHuil bepHyrum
6.8 OnepupoBaTh NOHATUSMHU: Cily4yaiiHas BeEJIWYMHA, paclpeneseHue
' BEPOSTHOCTEN, IMarpaMMa pacIpeaeacHus
7 [" eomerpus
7.1 OniepupoBatTh MOHATUSAMU: TOUYKA, IPAMasi, IIIOCKOCTh
7 [[pUMEHATh aKCHOMBI CTEPEOMETPHUU U CJICICTBUS U3 HUX MPU PELIEHUN

I'COMCTPUYICCKHUX 3ada4




7.3

OHCpI/IPOBaTB MNOHATHAMU: IApaJJICIAbHOCTh W IMNCPIHCHAUKYIAPHOCTD
[IPAMBIX U IUIOCKOCTEH

7.4

KnaccudumupoBats B3auMHOE pacIioOKEHUE PSIMBIX U TUIOCKOCTEH B
MPOCTPAHCTBE

7.5

OnepupoBaTh NOHATUSMU: JBYTPAHHBIN yroJI, TpaHu ABYTPAHHOTO yTJIa,
pebpo JABYrpaHHOrO YIJia, JUHEHHBIM yrojl JABYTpaHHOTO YIJia,
rpaaycHas Mepa JIByrpaHHOIO yriia

7.6

OHGpHpOBaTb IOHATHUAMMU. MHOI'OI'PAHHUK, BBIHYKJIBII;'I u HeBBIHYKHBIﬁ
MHOI'OI'DAHHUK, OJICMCHTEI MHOI'OT'paHHUKaA, HpaBI/IJ'IBHHﬁ

7.7

Pacrio3HaBaTh OCHOBHBIE BHUJIbI MHOTOTPAaHHUKOB (MHpamMuaa, Mpu3Ma,
[PSIMOYTOJIBHBIN NapaJijiesIeuIe]l, Kyo)

7.8

KnaccudunmpoBatb MHOTOTPAaHHUKH, BBIOMpasi OCHOBaHUS IS
Kiaccupukanuu  (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAaHHUKU,
MPAaBWJIbHBIE MHOTOIPAaHHUKH, TIPSMBIE U HAKIOHHBIE [PU3MBI,
napasuiesIeTuIebl)

7.9

OHGpI/IpOBaTB IIOHATHUAMM: CCKyIIas1 IINTOCKOCTD, CCUCHHUC
MHOI'OI'DaHHUKOB

7.10

OOBSICHATP NPUHIMUIBI [OCTPOECHUS CEUYEHUH MHOTOIPAHHHMKOB,
MCIIOJIb3YsI METOJI CIIEI0B

7.11

CrpouTh cCe€YE€HH MHOTOTPAHHUKOB METOJOM CJIEJOB, BBIIOJHATh
(BBIHOCHBIE) TUJIOCKHME YEPTEXH U3 PHUCYHKOB MPOCTBHIX OOBEMHBIX
¢buryp: BUI cBEpXY, COOKY, CHU3Y

Pemate 3anaun Ha HaXOXJICHUE r€OMETPUYECKUX BEINYNH

Mo oOpasiaM WUiu aJropuTMam, MPUMEHSISI U3BECTHBIC aHAIUTUYECKUE
METOJIbl TPU PEIICHWU CTAHAAPTHBIX MaTEMaTUYECKUX 3aJad Ha
BBIUHCIICHUE PACCTOSIHUN MEXKIY JBYMS TOUKaMH, OT TOYKH J0 MPSAMOH,
OT TOYKH JI0 TJTIOCKOCTH, MEKTY CKPEIIMBAIOIIUMHUCS MPAMBIMU

Pemartn 3aJa4dn Ha HaXOXACHHUC IrCOMCTPHUUCCKHX BCIIMUYMH

10 06pa3uaM WK aJiIropuTMaM, MpUMCHAA HU3BCCTHBIC aHAJIMTHYCCKHC
MCTOAbI IIPHM PCIICHHM CTAHIAPTHBIX MATCMATHYCCKHX 3aJa4 Ha
BbIYHUCJICHUC YIJIOB MCKAY CKPCHIMBAIOONIMMHCA IIPAMBIMHU, MCKIY
prlMOfI H INTIOCKOCTBIO, MCXKAY IIJIOCKOCTAMHU, IBYT'PAHHBIX YIJIOB

7.14

Beruncnarh 00beMbl M IIIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mHMpaMuga) C TOpPUMEHEHHEM  (QOpMyJ, BBIUUCIATH
COOTHOUIEHHUS MEXKy TIOIAJASIMHU ITOBEPXHOCTEM, oO0beMaMu

HO,Z[O6HBIX MHOT'OI'PaHHHUKOB




OnepupoBaTh NOHATHAMHU: CUMMETPUS B IIPOCTPAHCTBE, LIEHTP, OCh U
[IOCKOCTh CHMMETPHH, LIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPHI

7.16

3Bnekatb, mpeoOpa3oBeIBaTh U MHTEPHPETUPOBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (UTypax, MPEACTaBICHHYIO Ha
yepTeKax U pUCyHKax

[[prMeHATH r€OMETPUYECKHE (bakThI TUTSt peneHns
CTCPEOMETPUYECKUX 3aJay, IPEANOIaralolliuX HECKOJIBKO IIaroB
pELIeHNUs, €CJIU YCIOBUS IPUMEHEHUS 3aaHbl B IBHOU (popme

[IpuMeHsATh MpocCTeilne NporpaMMHBIE CPEIACTBA U DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI TPU PEUIEHUU CTEPEOMETPUUYECKUX
3aay

7.19

[[prBOINTH MPUMEPHI MATEMATUYECKUX 3AKOHOMEPHOCTEN B IPUPOJIE U
PKU3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB '€OMETPUU B UCKYCCTBE

7.20

[[puMeHsATh TMOJyYEHHbIE 3HAaHUS HAa NPAKTUKE: aHAJIU3UPOBATh
peajbHble CUTYAallMM W NPHUMEHSATh W3YUYEHHBIE IOHATUS B IPOLECCE
MOHMCKAa PpEUIeHUs MaTeMaTU4eCKH CQOPMYJIUPOBAHHOM MNpPOOIEMBI,
MOJEIINPOBaTh  pPEANBHBIE CUTyallUM Ha S3BIKE T[E€OMETPHH,
MCCIENOBATh  INOCTPOEHHBIE  MOJEIM €  HMCHOJb30BaHUEM
FEOMETPUYECKUX TOHSATHM M TeopeM, ammapara ainreOpbl, peliarhb
[IPAaKTUYECKHUE 3a]a4M, CBA3AHHBIE C HAXOXICHHEM TIE€OMETPUYECKHUX
BEJINYUH

IIpoBepsieMbIe 3JIEMEHTBhI COACPKAHUSA

Kon [IpoBepsieMblii 2JIEMEHT COEPHKAHUSA
1 Uucna v BBIYUCIIEHUS
PanmonanbHbie ynciia. OOBIKHOBEHHBIE M JCCSATUYHBIE APOOH, MPOILICHTHI,
OeCKOHEUHbIE IEPUOUYECKUE JPOOH. Apudmernueckre onepalnuu
1.1 [c panuOHAJIBHBIMH YHCIAMHU, MPEOoOpPa30BaHUSI UHMCIIOBBIX BBIPAKEHUH.
[Ipumenenue apoOeil U TPOIEHTOB ISl PEIISHUs MPUKIATHBIX 3a1ad u3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pealbHOU KU3HU
JlencTBUTENBHBIE 4KClA. PaldOHAIbHBIE W UPPALMOHAJIBHBIE YHCIA.
12 Apudmernueckue onepanuu c JIEUCTBUTEILHBIMU YU CIIAMHU.
' [[pubnvkeHHbIE BBIUMCICHUS, TIPaBUJIAa OKPYTJICHUS, TMPUKUIKA W OIEHKA
pe3yJIbTaTa BEIYUCIECHUN




Cremmenp ¢ T1enbiM  ToKazateneM. CranmaptHas ¢dopma  3amucu
NEHCTBUTENLHOTO Yuncia. Vcrmonp3oBaHue Moaxonsmeld ¢GopMbl 3amucu

1.3 .
NMEUCTBUTEIBHBIX ~ YUCEN  JJIi  PEIIeHHs]  MPAKTUYECKUX  3a7ay
Y IIPEACTABIICHUS TAHHBIX
1.4 ApudmeTnueckuii KOpPEHb HaTypaJIbHOU CTEIICHU. JlericTBus
' C apu(PMETHUECKUMU KOPHSIMHU HATYpaJIbHOM CTEeHH
15 CuHyC, KOCUHYC U TaHT€HC YHMCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHUHYC,
' ApPKTAHI€HC YMCIIOBOI'O ApryMEHTA
2 YpaBHEHUS U HEPABEHCTBA
2.1  [ToxnecTBa U TOXKJIECTBEHHbIE IPEOOPAZOBAHUS
29 [IpeoOpazoBaHue  TPUTOHOMETPUUECKHUX BBIPAKEHUM. OcHoBHBIE
' TPUTOHOMETPUUECKHE (HOPMYIIBI
)3 YpaBHEHUE, KOpEHb ypaBHEHUs. HepaBeHCTBO, pelieHne HepaBeHcTBa. MeTon
' VHTEPBAIOB
2.4  |Pemenue 1eNbIX U JpOOHO-pAallMOHATBHBIX YPABHEHHUI U HEPABEHCTB
2.5 |[PemeHue uppalmoHalIbHBIX YPAaBHEHUI U HEPABEHCTB
2.6  |Pemenue TPUrOHOMETPUYECKUX YPABHEHUMN
57 [[puMeHEeHNE YpaBHEHN U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a7a4 U
' 3aJlay U3 Pa3IUvHbIX 001acTeil HAYKH U peabHON KU3HU
3 @OyHKIUYU U TpaduKu
31 OyHkius, cnocoObl 3amanus QyHKiuu. ['paduk ¢yHkiuu. Bzaumuo
' oOpaTHbIe (PYHKIIUN
19 OO6nactb ompeneseH!s ¥ MHOKECTBO 3HaueHui Gyukuuu. Hymu dyskmmm.
' [IpoMexxyTKkH 3HAKOMIOCTOSIHCTBA. UeTHBIC M HEYETHBIC (DYHKIIMH
13 Crenennast GyHKIMS ¢ HATYpaJIbHBIM | 1IeJIbIM TIoKa3areneM. Ee cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduk KOPHS N-OW CTENEHU
34 TpuroHoMerpudeckass OKPYKHOCTb, ONPEACIECHUE TPUTOHOMETPUUECKHUX
' (GYHKIMI YUCIOBOTO apryMeHTa
4 Hauana MaTeMaTH4eCKOro aHain3a
41 [locnenoBaTeabHOCTH, COCOOBI 3aJlaHus OCJIeNOBAaTEILHOCTEN.
' MOHOTOHHBIE MOCIIEIOBATEIILHOCTH
Apudmernueckas ¥ reoMeTpuUIecKasi mporpeccuu. beckoneuHo yObIBaromas
4.2 [reomerpuueckas  mporpeccusi. CymMma  OeckoHEYHO  yObIBaromiei

reoMerpuueckor  nporpeccur.  dopmysia  CIOXKHBIX — MPOLICHTOB.




lcrnonb30BaHue MPOTpPEcCUr Ui pelIeHUs PeajbHBIX 3a/1ad MPUKIIAJIHOTO
XapakTepa

MHOX€eCTBa U JIOTUKA

5.1

MHOX€eCTBO, ONEpalny HajJ MHOKecTBaMu. J(marpammel Jiisiepa - Benna.
[[puMEeHEHNE TEOPETUKO-MHOKECTBEHHOTO — amnmapara Uil  ONHCAHUA
peabHBIX MPOIIECCOB M SIBIICHUMN, MPHU PEIICHUH 3a7a4 U3 JPYTruX y4eOHBIX
MPEIMETOB

5.2

OHpC,ZIeJICHI/IG, TCOpECMaA, CIICACTBUC, JOKA3aTCIbCTBO

Teopus BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBieHne MaHHBIX C MOMOMIbIO Tabmui u auarpamm. CpenHee
apudMeTHIeCKOoe, MeuaHa, HauOoJIbIllee U HAUMEHbIIIee 3HAYCHUs, pa3Max,
TUCTIEPCHS M CTAHIapPTHOE OTKJIOHEHUE YUCTIOBBIX HAOOPOB

6.2

CnyyaiiHple  3KCEpUMEHTHI  (OMBITBI) U ClIydyalHble  COOBITHSL.
DjieMeHTapHble COOBITUS (MCXOJbl). BepodaTHOCTh Cily4aillHOro COOBITHS.
bau30cTh 4YacTOTBI U BEPOATHOCTH cOObITHM. CiydaliHble ONBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU COOBITUAMU. BeposiTHOCTH COOBITHI B
OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMHU

6.3

Omnepanuu HajJ COOBITUAMU: TiepecedeHrne, 00beAMHEHNE, TPOTUBOIIOI0KHbBIE
coObITus. Jnarpammel Ditnepa. Dopmyiia ClI0KEeHUS BEPOSATHOCTEH

6.4

YCIIOBHAsE BEPOSITHOCTb. Y MHOXKEHUE BEPOSITHOCTEW. JlepeBo ciydalHOro
hkcriepuMenTa. @opmyiia MmoaHoM BeposTHOCTH. He3aBucumbie cOOBITHS

6.5

KoMOuHaTtopHoe npaBuiio yMHOXkeHus. [lepectanoBku u gakropuan. Yucio
coueranuid. Tpeyronsuuk [Tackans. ®opmyna 6mHoma HeroToHa

6.6

buHapHbI cydailHbIN ONBIT (MCHIBITAaHUE), ycreX U Heyaada. HezaBucumele
ucnbiTanus. Ceprss HE3aBUCUMBIX MCHBITAaHUN 10 nepBoro ycrexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyIn

6.7

Cnyuaitnas BenuuuHa. Pacnpenenenue BeposATHocte.  Jluarpamma
pacnpenenenusd. [Ipumepsl pacrpeneneHuii, B TOM YUCII€ T€OMETPUUECKOE U
OMHOMHAJILHOE

[' eomerpust

7.1

OcHOBHbIE MOHATUS  cTepeoMeTpuu. Touka, TmpsiMasi, TUIOCKOCTD,
mpocTpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM TMOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPHUHU U CIEJCTBUS U3 HUX

7.2

B3anMHOE pacnojoKeHUue NPSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
MapajiyIeIbHbIE U CKpeIIMBarOIIuecs mpsambie. [lapannenpsHoCTh TpsSMBIX




U TUIOCKOCTEM B MPOCTPAHCTBE: MapajuieibHble MpsIMble B MPOCTPAHCTBE,
NapajuIeIbHOCTD TPEX NPSAMBIX, TAPaUIEIbHOCTh IPSIMOHN U IJIOCKOCTHU. Y TJIbI
C COHAIIPaBJICHHBIMU  CTOPOHAMHU, YIOJI MEKY MPSIMBbIMU

B mpocTpaHcTBe. [lapaienbHOCTh MIOCKOCTEN: mapajulesbHble IIOCKOCTH,
CBOMCTBAa NapajuleNbHBIX IUIOCKOCTeW. [IpocTeiiiine npocTpaHCTBEHHbIE
burypsl Ha IUIOCKOCTH: TETpasAp, KyO, Mapaiienenumnes, MOCTPOSeHUE
CECYCHUU

7.3

[ lepneHAMKYIJISIPHOCTD NPAMOM U INIOCKOCTH: NEPIECHIMKYIISIPHBIC IIPSIMBIEC B
IIPOCTPAHCTBE, MPSIMBIE MAPAUIENBHBIE W  NEPHEHIAUKYJISPHBIE
K TUIOCKOCTH, ITPU3HAK NEPHEHAUKYISIPHOCTH NMPSAMOU U INIOCKOCTH, TEOPEMA
O INpAMONW MNEPHEHAUKYIAPHON IUIOCKOCTH. YTIBI B IIPOCTPAHCTBE: YIOJ
MEXKIy MNpPSIMOM M IUIOCKOCTBIO, ABYTPAHHBIM yIOJI, JIMHEHMHBIM YIOJ
NBYIpaHHOTO yria. [Iepnenaukynsap U HaKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10
MJIOCKOCTH, PAacCTOSIHUE OT MPAMOW J10 IJIOCKOCTH, MPOEKIUs (PUrypsl Ha
IIJIOCKOCTb. [leprieHIUKYISIPHOCTD IJIOCKOCTEH: IIPU3HAK
[IEPIICHIUKYJIIPHOCTH BYX IUIOCKOCTEN. Teopema o Tpex neprneHauKyispax

7.4

[loHATHE MHOTOI'PAHHUKA, OCHOBHBIE JIEMEHTHI MHOTOI'PAHHUKA, BBIITYKJIbIC
Y HEBBIIYKJIbICE MHOIOI'DAHHUKM, pa3BepTKa MHororpanHuka. IIpumsma: n-
YIOJIbHAsl MpU3Ma, IPaHW W OCHOBAaHWs IIPU3MBI, IpsMas W HAKIOHHAas
npu3Mbl, OOKOBasi M IIOJIHAS TOBEPXHOCTh Mpu3Mbl. [lapamnenenunen,
MPSMOYTOJIBHBIN NTapajuIeNieIune] U ero cpovictBa. Ilupamuma: n-yronpHas
NUpaMua, FPaHd U OCHOBAHME NMUPaMUJIbl, OOKOBasl M IMOJIHAS IOBEPXHOCTh
nyupamMubl, NpaBUIbHAs W YCEUYEHHAs NHpPaMHUJA. OJIEMEHThl NPU3MBI H
nupaMuabl.  [IpaBWiIbHBIE ~ MHOTOIPAaHHUKH:  IOHATHE  NPABUIIBHOIO
MHOI'OTPAaHHHKA, [PABUJIbHAS [IPU3Ma U IIpaBWIbHASA MUpPaMUa, PaBUIIbHAs
TpEyroyibHasi MUpaMuja W MPaBUIIbHBIN TeTparap, KyO. IlpeacraBnenue o
MPABWJIBHBIX MHOTOIPAHHUKAX: OKTAdIp, HOAEKadap M ukocadn CedeHus
[IPU3MBI U [IUPAMUIBI

7.5

CummMeTpusi B NMPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSMOM,
[JIOCKOCTU. JJEMEHTHl CUMMETPUM B TNHpPAMHUAAX, MapajuielIenUIeax,
[MPaBUJIbHBIX MHOTOIPaHHUKAX

7.6

BrelunciieHne 3JE€MEHTOB MHOTOTPAaHHUKOB: pebOpa, AuaroHaid, YIJbl.
[1nomans 60KOBOI MMOBEPXHOCTU W TMOJTHOW MOBEPXHOCTH MPSIMOUM TPU3MBI,
MJI0IAh OCHOBAHHM, TeopeMa O OOKOBOW MOBEPXHOCTH MPSIMOM TPU3MBI.
[1momaas OOKOBOM MOBEPXHOCTU M TMOBEPXHOCTH MPABUILHON MHUPAMUJbI,
TeopeMa O IUIOMAaU ycedeHHOW mupamunabl. [lonstue 06 odreme. O6bemM
MUPAMUJIBI, TTPU3MBI

7.7

[longoOuble Tena B mnpocTpaHcTBE. (COOTHOIIEHUS MEXKIY IUIOMIaAsIMU
MOBEPXHOCTEH, 00beMaMu MTOAOOHBIX TEI




11 KIJIACC

IIpoBepsiemble TpeOOBaHUS K Pe3yJbTATAM 0CBOEHHMS OCHOBHOM 00pa3oBaTe/IbHOM

NMPOrpaMMmblI

Kon
IPOBEPSAEMOTO
pe3yJibTara

[IpoBepsiembie MTpeAMETHBIEC PE3YIIHTATHl OCBOCHHSI OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl CPEIHETO 00IIEeTr0 00pa3oBaHuUs

1

Uwucna v BBIYMCICHUS

1.1

OnepupoBaTh MOHATUAMM: HATYpPaJIbHOE, LIEJI0€ YUCIIO; UCIOIb30BaTh
MPU3HAKUA JIETUMOCTH LIEJIbIX YHCEII, Pa30oKEHUE Yucia Ha MPOCThIC
MHOKHUTEIN JUIsl pelIeHUs 3a/1a4

1.2

OHGpI/IpOBaTB MMOHATHUCM: CTCIICHDb C PAllMOHAJIBHBIM IIOKAa3aTCJICM

1.3

OnepupoBaTh  MOHATUAMM:  JorapuM  4HCla,  JIECATUYHBIE
W HaTypajbHbIE JTOrapu(pMbl

YpaBHEHUS U HEPABEHCTBA

2.1

[[puMeHsATh CBOWCTBA CTENEHW i1 MPeoOpa3oBaHUs BBIPAKEHUM,
ONEPUPOBATH MOHATHAMU: MTOKA3aTEIBHOE YPABHEHUE U HEPABEHCTBO;
pelaTbh OCHOBHBIE TUIIBI ITOKA3aTEIbHBIX YPABHEHNN U HEPABEHCTB

2.2

BoITOHATE MpeoOpa3oBaHus BBIPAXKEHUHN, COJEPKALIUX JIOTapU(MBI;
ONEpUPOBATH MOHATUSIMU: JorapuMuIECcKoe ypaBHEHHUE
1 HEPABEHCTBO; PEIIaTh OCHOBHBIE TUTIBI JTIOTAPU(PMUUIECKUX YPAaBHEHUHN
1 HEPABEHCTB

2.3

HaxoauTe permeHust MpoCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB

2.4

OnepupoBaTh MOHATHUSMH: CUCTEMA JIMHEMHBIX YpPaBHEHUHM U €€
[PEILLIEHNE; UCIIOIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM ISl PELLICHUS
[IPAKTUYECKUX 3a/1a4

2.5

HaxoauTe pelieHuss MNpOCTEUIINX CUCTEM M COBOKYITHOCTEU
PAalMOHAJIBHBIX YPABHEHUI U HEPABEHCTB

2.6

MonenupoBaTh pealibHbIE CUTYallMd Ha SI3BIKE aireOpbl, COCTaBISATh
BHIPKCHUSI, YPAaBHEHHUS, HEPABEHCTBA M CUCTEMBI TI0 YCJIOBHIO 3a/1a4H,
MCCJIEOBAaTh TOCTPOCHHBIE MOJEIM C HCIIOJIB30BAaHUEM amrmapara
anreopbl

OyHKIUY U TpaduKu

3.1

OnepupoBaTh MOHATUSAMU: TEpUOIUYECKass (DYHKIUS, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOUYKH dKCTpeMyMa (QyHKIIMH, HauOoJiblIee U
HaMMeHblllee 3HaUeHUs] (YHKIUHU HA MPOMEXKYTKE; HCIOIb30BaTh UX
U1 MicclieoBaHusl (DYHKIIMH, 3aIaHHON Tpadrukom




OnepupoBatb MOHATUSIMU: rpaduku MOKA3aTeJIbHOM,
norapu(pMUUEcKoil ¥ TPUTOHOMETPHUECKUX (PYHKIIHI; U300paXkaTh MX

3.2 . .
Ha KOOPAVMHATHON INIOCKOCTY M UCIIOJIB30BATh JUIsl PELICHNS yPABHEHUI
1 HEPABEHCTB
M300paxaTh Ha KOOPAWHATHOM IUIOCKOCTH TpaQUKd JIMHEWHBIX
3.3 YPaBHEHUM M UCIIOJIb30BaTh MX JUISI PEUICHUS CUCTEMBI JIMHEWHBIX
YpPaBHECHUI
34 Vcnonp3oBaTh rpaduku (yHKUUN AJi1 UCCIENOBAaHUS IPOLIECCOB U
' 3aBUCUMOCTEHN U3 IPYTrUuX y4eOHBIX AUCHUILUINH
4 Havana MaTeMaTH4eCKOro aHaJIn3a
OnepupoBaTh NOHATUSMU: HENpepbiBHAA (YHKIMS, MPOU3BOAHAS
4.1 (GyHKIMU; HKCMONBb30BAaTh TEOMETPUUYECKUNA U  (U3MUECKHI CMBICT
[IPOU3BOIHOM U1 PELLICHUS 3a/1a4
47 HaxoauTb NpOU3BOAHBIE 3JEMEHTAPHBIX (PYHKUMN, BBIYMCIATH
' POU3BOJHBIE CYMMBI, IPOU3BEACHHUSL, YACTHOTO (PYHKIIHI
cnonp30BaTh  MPOU3BOJHYK U1 HCCIEAOBaHUA  (QYyHKUUU
4.3 Ha MOHOTOHHOCTb U DKCTPEMYMBI, MPUMEHATH PE3YJIBTATHI
MCCJIEI0BAHMS K TOCTPOEHUIO IPaPUKOB
44 lcrionp30BaTh MPOU3BOIHYIO I HAXO0XKACHUSA HAWIYYLIETO PEIICHUS
' B IIPUKJIAJHBIX, B TOM YUCJIE COLMAIBHO -3KOHOMUYECKHX, 3a/1a4ax
45 OmnepupoBarh NOHATUSAMHU: MepBooOpa3Hass U MHTErpaj; MOHUMATh
' TEOMETPUYECKUI U (PU3NYECKUI CMBICIT UHTETpaJia
46 Haxoauth mepBOOOpa3HbIE 3JIEMEHTApHbIX (PYHKIMHA, BBIYUCIATH
' uHTerpai no gpopmyne Hetotona - Jleitouuia
Pemlare  npuKiIanHble 3aJayd, B TOM  UYHCIE COLUAIBHO-
4.7 HKOHOMUYECKOTO U (PU3UYECKOr0o XapakTepa, CpeACTBaMHU
MaTeMaTHYECKOTO aHAJIN3a
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHHBaTh  BEpPOSATHOCTH  3HAYEHUH  CIy4allHOM  BEJIMYHMHBI
' 10 PACIIPENEIICHUIO WU C TIOMOIIBIO JUarpaMMm
OnepupoBaTh MOHATHEM MAaTEMATHYECKOTO OXXHMJIAHUS, INPUBOIUTH
59 MPUMEPBl TOTO, KaK IPUMEHSETCS MaTEMAaTHYECKOE OXKUIAHUE
' CIIy4YalHOW BEJIMYMHBI, HAXOJWTh MAaTEMATHYECKOE OKHUJAHHUE IO
NTAHHOMY PacIpeacIICHUIO
53 MeTh IpeIcTaBIeHNE O 3aKOHE OOJIBIIUX YUCET




54

NMmeTth NpeACTAaBJICHUC O HOPMAJIbHOM PACIIpPCACICHNUU

[ eomeTpust

6.1

OnepupoBaTh  TOHATHAMH:  IWUIMHIAPUYECKAs  TOBEPXHOCTH,
o0pasyroliye NWIMHIPUYICCKONH MOBEPXHOCTH, IMIMHAP, KOHUYCCKAs
MOBEPXHOCTh, O00Opa3ylolIMe KOHUYECKOW IMOBEPXHOCTH, KOHYC,
chepudeckas MOBEPXHOCTh

6.2

PacrosnaBaTh Tenna BpamieHus (IMIHHIP, KOHYC, cdepa u 1map)

6.3

OOBACHATH CITOCOOBI IMOJYUCHU TCJI BpAllICHUA

6.4

KnaccuduimpoBatb B3auMHOE paciojiokeHue chepol U MI0CKOCTH

6.5

OnepupoBaTh MOHATHUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CErMEHTA,
BBICOTA CErMEHTA, IIapOBOM CJI0i, OCHOBaHUE LIAPOBOIO CJIOsS, BBICOTA
[IaPOBOTO CJIOSI, IAPOBOM CEKTOP

6.6

Boraucisith 00beMbl M IUIOMIAAM TIOBEPXHOCTEH Tesl BpallleHUs,
FEOMETPUYECKHUX TEJ C TPUMEHEHUEM (HOPMYIT

6.7

OmnepupoBarh MOHATHSMH: MHOTOIPAHHUK, BIHCAaHHBIM B cdepy H
ONMMCAHHBIA OKOJIO c(eprl, chepa, BIMCAHHAS B MHOTOIPAHHUK WIIU
TEJIO BpaILEHUS

6.8

BEIYHCIATE COOTHOIICHHS MEXAY IUIOIAIASIMH ITOBEPXHOCTCH U
00BbeMaMu ITOJOOHBIX TE

6.9

M300paxkath nzydaembie (UTYpPHI OT PYKH M ¢ IPUMEHEHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB

6.10

BBITTOTHATE (BBIHOCHBIC) TUIOCKHE YEPTEKU W3 PHUCYHKOB IMPOCTBIX
o0BeMHBIX (DUTYp: BUJ CBEpXY, COOKY, CHU3Y; CTPOUTHh CEUCHUS TEel
BpAaICHUS

6.11

3BiekaTh, UHTEPIPETUPOBATh U MPEOOPA30BBIBATH MHPOPMALIUIO O
POCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, NpeICTaBICHHYIO Ha
yepTeKax U pUCyHKax

6.12

[[puMeHATH r€OMETPUYECKHE (bakTbl TUISt peneHns
CTEPEOMETPUYECKUX 3aJad, IPEANOoIaraloliuX HECKOJBKO IIaroB
pelieHus1, €Clid yCIOBUs MPUMEHEHHUS 3aJjaHbl B SIBHOU opMme

6.13

OrnepupoBaTh MOHATUEM: BEKTOP B IIPOCTPAHCTBE

6.14

BBINOMHATE TEHCTBUS CIIOKCHHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB MU
YMHO)KEHHUSI BEKTOpa Ha YHCIIO, OOBSICHATh, KAKMMH CBOMCTBAMH OHHU
00J1a/1af0T

6.15

[ [puMEHATH ITPaBUIIO MapajuiesIenuIle1a IPU CI0KEHUH BEKTOPOB




6.16

OnepupoBaTh MOHATHUAMH: AEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJlyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA,
YroJl MEXIy BEKTOpaMH, CKaJIsPHOE IPOU3BEIAECHUE BEKTOPOB,
KOJIJIMHEAPHBIE M KOMIUIAHAPHBIE BEKTOPBI

6.17

HaXO,ZII/ITI) CYMMY BCKTOPOB M IIPOU3BCIACHHUC BCKTOpPA HAa YHCJIO, YI'OJ
MCIKIY BCKTOpaMHU, CKaAJIAPHOC IIPOU3BCACHUC, PACKIIAABIBATE BEKTOP I10
JIBYM HCKOJIJIMHCAPHBIM BCKTOpaM

6.18

3a,Z[aBaTI> INIOCKOCTh YPAaBHCHHUCM B IIeKapTOBOﬁ CUCTEMC KOOpAHHAT

6.19

Pemrare mpocTedimme TreoMEeTpUYECKHE 3aJadyd  Ha INPUMEHEHHE
BEKTOPHO-KOOPAUHATHOTO METOA

6.20

Pemats 3aJa4u Ha JO0Ka3aTCIbCTBO MATCMATHYCCKHX OTHOILIICHUN U
HaXO0XICHHUC 'COMCTPHUUCCKUX BCIIMYMUH I10 o6pa3uaM HJIK aJITOpUTMaM,

INpUMCHAA  HM3BCCTHBIC MCTOABI IIpU  PCIICHHUHA
CTAaHAAPTHBIX MATCMAaTUYICCKHUX 3a1a4

6.21

HpI/IMCHSITL HpOCTGﬁIHPIC IMporpaMMHBIC CPCACTBA H J3JICKTPOHHO-
KOMMYHHKAIIUOHHBIC CHUCTCMBI IIPpU PCHICHHUU CTCPCOMCTPUUCCKUX
3aJa4

6.22

HpI/IBOIII/ITB IMPUMCPBI MAaTCMATHUYICCKHNX 3aKOHOM€pHOCTeﬁ B IIpUPOJAC U
’KU3HU, PACIIO3HABATDH IMPOABJICHUC 3aKOHOB I'COMCTPHU B HCKYCCTBC

6.23

[[puMeHsATh TOJMyYEHHbIE 3HAHUS HAa TPAKTUKE: aHAJIU3UPOBATH
peaTbHBIC CUTYallMM W MPUMEHSTh W3YUYCHHBIC TMOHSATHS B IPOIECCE
MOWCKA PEHICHUS MaTeMaTU4YeCKd CQPOPMYIMPOBAHHON TPOOIEMBI,
MOJCIIUPOBaTh pEalbHbIE CHUTyallMM Ha S3BIKE TEOMETPHH,
MCCIENOBAaTh  TMOCTPOEHHBIE  MOJEIM  C  HMCIOJb30BaHUEM
r€OMETPUYECKUX TOHATUA W TEOpeM, ammapara aiareOpbl, peniaTh
MPAKTUICCKUE 3aJla4yM, CBS3aHHBIC C HAXOXKICHHEM T'€OMETPUUYECKHUX
BEITUYNH

IIpoBepsieMble 3JIEMEHTHI COAEPKAHUSA

Kon [IpoBepsieMblii 2JIEMEHT COEPKAHUS
1 Hucina v BBIYUCIIECHUS
1.1  [HatypanbHble u ueinblie yncna. [[pu3Haku AeTMMOCTH LEIbIX YUCET
1.2 CreneHb ¢ pallMOHAJIBHBIM TTOKa3aTeneM. CBOWCTBA CTENECHU
1.3 Jlorapudm uncna. JlecaTUUHbIE U HATYpaibHbIE JOrapu(Mbl
2 YpaBHEHUS 1 HEPABEHCTBA




2.1  [IpeoGpa3oBaHue BHIpAKEHUH, COACPKAIINX JTOTAPUPMBI
29 [IpeoOpa3zoBaHue BBIPAKEHUN, COAEpPKALIUX CTEINEHU C PAMOHAIBHBIM
' [1oKasaresaeM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4  [lloka3areybHbIE YPAaBHEHHS U HEPABEHCTBA
2.5 lorapudmuueckue ypaBHEHHUSI U HEPABEHCTBA
26 Cucrembl TMHENHBIX ypaBHEHUH. Penienne npuKiIajgHbIX 33a4 C HOMOLIBIO
) CHUCTEMBI JIMHEUHBIX YPABHCHUN
2.7  |CucteMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB
[I[puMeHeHne  ypaBHEHUN, CHUCTEM U HEPAaBEHCTB K  PELICHUIO
2.8 |MaTemMaTH4yeCcKHuX 3a7ad U 3a/lad U3 Pa3IMuHbIX 00JacTel HAyKU U peaibHOU
KU3HU
3 @OyHKIMU U TpaduKu
Oyuknus. [lepruoguyeckue GyHKIMH. IIpomMexyTKrn MOHOTOHHOCTH
3.1 |pyHkuuu. Makcumymbl W MUHUMYMbl  QyHkuuu.  HaumOosbiee
Y HauMEHblIee 3HauYeHne (DYHKIMH HA POMEXYTKE
3.2  [TpuroHomerpuueckue GyHKIHUU, UX CBOMCTBA U rpaduKu
3.3 [Tloka3arenbHas u Jorapupmuueckas QyHKIHMH, UX CBOMCTBA U TpadUKu
3.4 Vcnionb3oBanue rpagukoB GyHKIMN A pelIeHUs] YPAaBHEHUM W JIMHEWHBIX
' CUCTEM
Wcnons3oBanue rpadukoB (QYHKIMNA 711 HCCIECIOBAHUS TPOIIECCOB U
3.5 jBaBHCHMOCTEMN, KOTOPBHIE BOZHUKAIOT TP PELICHUH 3a7a4 U3 APYTHX y4eOHBIX
MIPEAMETOB U PEATBHOM KU3HU
4 Havana MaTreMaTH4eCKOro aHaIn3a
4.1 |HempepsiBHble (pyHKIIMU. MeTO1 MHTEPBAJIOB JIJIsl PELICHUsI HEPAaBEHCTB
49 [IpousBoaHas GyHKIIUU. ['eomeTpuueckuii u bu3MYecKuil  CMBICI
) MMPOU3BOJHON
43 [IpousBogHbie  dneMeHTapHbIX  QyHKIUHA. Dopmysbl  HAXOXKICHUS
) MPOU3BOTHON CyMMBI, TPOU3BEICHUS U YACTHOTO (PYHKITUH
[IpumeHeHre TpOU3BOAHON K MCCICIOBAHUIO (PYHKITMI HA MOHOTOHHOCTH H
44 Ppkcrpemymbl. HaxoxneHue HauOONbLIIET0 W HAMMEHBIIETO 3HAYEHUS

(GyHKIIUM Ha OTpe3Ke




4.5

[IpumMeHeHrne MPOM3BOJHOW JII HAXOXACHHUS HAWIYUIIEro perieHus B
MPUKIATHBIX 3ajadax, g OINpeneseHHs CKOPOCTH MpoIecca, 3aJaHHOTO
dbopmyIion Ui rpapuKom




4.6

[lepBooOpaznas. Tabnuia nepBooOpa3HbIX

4.7

HHTerpan, ero TeoOMETpUYEeCKUM U (PU3MUecKui CMbICH. Bpeluuciaenue
uHTerpaia no gpopmyie Herotona - Jleitoauia

Teopus BEpOATHOCTEN U CTATUCTUKA

5.1

UucioBbIe XapaKTEpPUCTUKHU CITyYalHbIX BEJIMYMH: MaTEeMaTHYECKOE
OXKUJAHUE, JUCIIEPCUSI U CTAHAAPTHOE OTKJIOHEHHE. [Ipumepsl npuMeHeHus
MaTEMaTHUYECKOTO OXKHJAaHHUsS, B TOM 4YHCJIC B 3ajadax M3 IIOBCCIHCBHOM
PKU3HU. MareMmaTudyeckoe OXujaHue OWHApHOW CIy4ailHOM BEJIWYHHBI.
MareMaTH4eCcKoe 0XKUJIAHUE CYyMMBI CIIyYallHbIX BEIMYMH. MaremaTtnudeckoe
OXXKMJAaHUE U  JUCIEpPCUS] TEOMETPUUECKOTO U OMHOMHAIIBHOTO
pacupeneneHun

5.2

3akoH OOJBIIMX YHCEI W €ro pojib B HaykKe, MPUPOAEC U OOIIECTBE.
Bb100pOUHbIN METOJ] UCCEA0BAHUIM
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[IprMepbl HENPEPBIBHBIX CIy4alHbIX BenuyuH. [loHATHE O MIIOTHOCTH
pacnpenenieHus. 3aAadd, MPUBOASIIME K HOPMAJIBHOMY PACIPEIEIICHHUIO.
[loHATHE O HOPMAJILHOM PacCIpEACICHUN

[ eomeTpus

6.1

[[unmuHapuyeckass  MOBEPXHOCTD, oOpasyrolue  HUIMHAPUYECKON
MOBEPXHOCTH, OCh MUJIUHAPUYECKON MOBEepXHOCTU. [[MIMHIp: OCHOBaHUS U
OOKOBasi MOBEPXHOCTh, OOpasyroIlasi U OCh, IUJIONIAb OOKOBOW W TMOJHOU
MOBEPXHOCTHU

6.2

KoHnueckass TOBEPXHOCTh, 00pa3yroIIue KOHMYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM moBepxHOCTH. KOHyC: OCHOBaHHME M BEPUIMHA,
oOpasyroIas u 0Ch, IIIONAas OOKOBOM M MOJIHOW TOBEPXHOCTH. Y CEUSHHBIN
KOHYC: 00pa3yIollie U BHICOTA, OCHOBAHUS U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: 1eHTp, paauyc, AHAMETpP, IUIOMIATb IMOBEPXHOCTH CQEpHI.
B3anMHoe pacmojiokeHre chepbl W TUIOCKOCTH, KacaTelbHas TUIOCKOCTh K
cdepe, omaab chepsl

6.4

M300paskeHne Te BpalleHus Ha IIOCKOCTH. Pa3BepTka muiInHapa U KOHyCa

6.5

KoMOuHaIy Tes BpaleHusl © MHOTOTpaHHUKOB. MHOTOTpaHHUK, OTTUCAHHBIH
okoJ10 cepsl, chepa, BnucaHHasi B MHOTOTPAHHUK, WJIU TEJIO BpaIllCHUS

6.6

[Tonsarue 06 o6beme. OCHOBHBIE CBOMCTBAa 00HEMOB Tell. Teopema 00 oObeMe
MPSIMOYTOJIBHOTO Tapajuieienunena u cieAcTBus u3 Hee. O0beM IMIIMHIPA,
koHyca. O0beM mapa u miomassb cheps




6.7

HO,Z[O6HBI€ TCJIa B IIPOCTPAHCTBCE. CooTHoIIeHUs MCXKIY ILIomaasiMu
HOBGpXHOCTefI, o0beMaMu HOIlO6HI>IX TCJI

6.8

Ceuenus nuiMHpa (MapajyieabHO U NEPIEHANKYISIPHO OCH), CEYEHHUS KOHYCa
(mapasuienIbHOE OCHOBAHMIO U MPOXO/IAIIEE Yepe3 BEPILIUHY ), CEUEHUS IIapa

6.9

BekTop Ha MI0CKOCTH U B MpocTpaHCcTBe. CII0KEHUE U BEIYUTAHUE BEKTOPOB.
VMHOKEHHE BEKTOpa Ha 4HCIO0. Pa3jokeHHe BeKTopa M0 TpeM
HEKOMIUTaHApHBIM BekTopaM. [IpaBuio mapamienenunena. Pemenne 3amad,
CBSI3aHHBIX C IPUMEHEHUEM TIPAaBUII ICUCTBUI C BEKTOpaMHU

6.10

[IpssMOyTOJIbHAs CUCTEMA KOOPAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpA.
[Ipocreiimue 3amaun B KOOpAUHATAX. YTOI MEXKAy BekTopamu. CKasIpHOE
[IPOM3BEACHUE BEKTOPOB. BbIYHCIEHUME YIVIOB MEXAY MNOpPSIMBIMU U

IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM  METOJ NpPH  PEUICHUU
rEOMETPUYECKUX 3a/1a4




NEPEYEHb (KOJUPUKATOP) IPOBEPSIEMbIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBHON
IPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3ZOBAHUS U DJIEMEHTOB
COJEP)KAHUS IO MATEMATHUKE

Jl7ia mpoBeZieHHsI €AMHOTO TOCYJapCTBEHHOTO SK3aMeHa Mo MaTeMmaTHke (Janee -
E[D mno wmarematuke) WHCIONB3YyeTCS TMepeueHb (KOAU(PUKATOpP) MPOBEPSEMBIX
TpeOOBaHMI! K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl CPETHETO
oO1ero oopa3oBaHus U IeMEeHTOB cojepxkanus. [Ipu nposenenun EI'D no matemaTtuke
0azoBoro  ypoBHsS H3 IepeuHs (koaudukaTopa)  BBHIOMpAIOTCS  ITO3HIIUH,
COOTBETCTBYMOIIME (enepanbHOl paboueid mporpamMme Mo MaremaTuke (0a30BbIi
YPOBEHbD)

IIposepsiembie Ha EI'D mo maTtemaTnke TpeOOBaHNS K pe3yJibTaTaM OCBOCHHUSA
OCHOBHOI1 00pa30BaTe/IbLHOI MPOrpaMMbI CPeHEro o01ero 00pa3oBaHus

Kon [IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHHS
IPOBEPSIEMOTO OCHOBHOM 00pa30BaTeNIbHOM MPOrpaMMbl CPETHETO OOIIETO
TpeOOBaHHUS oOpa3oBaHUs
1 Brnagenne meTogamu J0Ka3aTeNbCTB, aJTOPUTMAMH DPEIICHUS 3a/1ad;

yMeHue (HopMyIHpoBaTh U OMNEPUPOBATH MOHITUSIMHU: ONPECIICHUE,
aKcuoma, Teopema, CIEACTBHE, CBOWCTBO, MPHU3HAK, JOKA3aTEIbCTBO,
paBHOCUIIbHBIE  (OPMYJIHUPOBKH;  TPUMEHATH  HMX;  YMEHHE
dbopMmyaupoBaTh 0O0paTHOE W MPOTHUBOIOJIOKHOE YTBEPXKICHUE,
MPUBOIUTh TPUMEPHl U KOHTPIPHUMEPHI, HCIOIB30BaTh METOJ
MaTEeMaTUYECKON UHAYKILNH; IPOBOUTH J0Ka3aTebHbIE
pacCyXJeHHUs T[puU pEIIeHWH 3a/ad, OLEHUBATh JOTHYECKYIO
MPaBIIIBHOCTh PACCY)KIECHUH; yMEHHE OIEepPUPOBATH MOHATHSIMHU:
MHO>KECTBO, IMOJAMHOXECTBO, ONEpaly HaJ MHOXXECTBAMU; YMEHUE
MCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN ammapar s OMHCaHUs
pealIbHBIX MPOIIECCOB U SBJICHUHN U IPU PELICHUH 3a/1a4, B TOM UHCJIE U3
NIpyTUX y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATh MOHITHIMHU: Tpad,
CBSA3HBIN rpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHHUE 33]1aBaTh U

ONUCHIBATH rpagpl  pa3NMYHBIMH  CTHIOCOOaMU;
MCTIONB30BaTh Tpadbl P PEIICHUN 33124

2 YMeHHE ONnepupoBaTh MOHATHUIMU: HATYPAIbHOE YMCIIO, LEI0E YUCIIO,
CTETIEHb C LIEJIBIM IMOKa3aTeNIeM, KOPEHb HATypajdbHOW CTETICHU, CTEIICHb
C palMOHAJbHBIM IIOKA3aTEJIEM, CTEIEeHb C JACHCTBUTEIbHBIM
MmoKasaTesiem, Jorapum 4ucia, CHHYC, KOCHHYC U TAHTEHC




[TPOM3BOJIBHOTO YMCJIA, OCTATOK IO MOIYJI0, PAlMOHAJIBHOE YHUCIIO,
UPpPAaLlMOHAIBHOE  YMCJIO, MHOXKECTBA  HATypaJbHBIX, LEJNbIX,
PAalMOHAIBHBIX, JECUCTBUTEIBHBIX YHCEN; YMEHHE HCIIOIb30BaTh
[MPU3HAKYU JIEIMMOCTH, HAUMEHBIINI OOLIMI JEIUTENh U HAaUMEHbIIEEe
oO1uiee KpaTHOE, aropuT™ EBKiINIa TPy pelIeHnH 3a7a4; 3HAKOMCTBO C
Pa3JIMYHBIMA  MTO3UI[MOHHBIMM  CUCTEMAaMHM  CUHCIICHHS; YMCEHHUE
BBIIIOJIHATH BBIYMCICHUE 3HAYEHUN W NPeoO0pa3oBaHUsl BBIPAXKEHHI CO

CTeNEeHsMH M Jorapudmamu, npeoOpa3oBaHUs JAPOOHO
PAlMOHAJIBHBIX  BBIPAXKEHUM; YMEHHE OIEpUPOBATH IOHITHSAMH:
[0CJIEI0BATENbHOCT, apU(PMETHUECKAsI IPOrpeccusi, FTeOMEeTpUIeCcKas
nporpeccusi, OECKOHEYHO YOBIBAIOIAs Ie€OMETPHUYECKas IPOrpecCus;
YMEHHUE 3a1aBaTb IIOCIECJOBATEIBHOCTH, B TOM YHUCJIE C IOMOUIBIO
PEKyppPEHTHBIX  (OpMyJ; yMEHHME  ONEpUPOBATh  MOHITUSIMMU:
KOMIUIEKCHOE YHCJIO, CONPSIKEHHBIE KOMIUIEKCHBIE YHCIIA, MOJIYJIb U
apryMEHT KOMILUIEKCHOTO 4YuCia, opMa 3alucU KOMIUIEKCHBIX YHMCET
(reomeTpuueckasi, TPUTOHOMETpUUECKass M airedOpaumdeckas); yMeThb
[MPOU3BOANTH apUPMETHUECKUE ACHCTBUS ¢ KOMIUIEKCHBIMUA YUCIIaMU;
[IPUBOJUTH  MPUMEPBI  HUCIOJB30BAHUS  KOMIUIEKCHBIX  YHCEIL,
ONEPUPOBATh MOHATHAMU: MaTpuua 2 X 2 u 3 X 3, ompenenurenb
MaTpHULbI, TEOMETPUYECKUNA CMBICII OIIPEACIIUTEIIS

YMeHHe OnepupoBaTh MOHITUAMU: PALMOHAIIBHBIE, UPPALUOHAIBHEIE,
MoKa3aTeyibHbIe, CTETICHHBIE, JIOrapu(MUUECKUE, TPUTOHOMETPUYECKUE
VPaBHEHUsSI W HEPABEHCTBA, HMX CHUCTEMbI, YMEHHUE OIIEpUPOBATh
[MOHSITUSMMU: TOXJIECTBO,  TOXKJIECTBEHHOE  MpeoOpa3oBaHHUE,
YpPaBHEHHE, HEPABEHCTBO, CHUCTEMa YyPaBHEHUW U HEPABEHCTB,
PaBHOCUJIBHOCTh YPAaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHUE peEIIaTh
YPaBHEHHSI, HEPABEHCTBA U CUCTEMBI C IOMOIIBIO PA3JIMYHBIX TPUEMOB;
pelIaTh ypaBHEHHUSI, HEPABEHCTBA U CUCTEMBI C TAPAMETPOM; IPUMEHSITh
YpPaBHEHHUSI, HEPABEHCTBA, X CUCTEMBI JJISl PEIICHUS] MATEMaTUYECKUX
3a/1a4 ¥ 3a71a4 U3 Pa3IMuHbIX 00JIacTel HAyKU U PEAIbHON KU3HU

YMeHHe omepupoBaTh MOHATHIMH: (DYHKIHS, YETHOCTh (DYHKIINH,
MEePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh
(GYHKIMH, SKCTpEMyM (YHKIIMH, HanOOoJIbIlIee U HAUMEHbIIIEE 3HAUCHHUSI
(GYHKIIMM Ha TPOMEXYTKE, HENmpephiBHAs (QYHKIHS, ACHMITOTHI
rpaguka ¢GyHKIUU, TepBas ©W BTOpas MpPOU3BOAHAS (YHKIIWU,
reoOMEeTPUYECKUM U (PU3NUECKUN CMBICIT ITPOU3BOIHOM, ITEpBOOOpa3Hasl,
OTIpeieTICHHBIN UHTETPAJL; YMEHHE HAXOUTh

acUMNTOTHl Tpaduka (YHKIUU; YMEHHE BBIYHMCIATH MPOU3BOIHBIC
CYMMBI, IPOU3BEACHMSI, YACTHOTO M KOMITO3UIINU (DYyHKITUH, HAXOIUTh




ypaBHEHHE KacaTeldbHOH K rpaduky (QYHKUMH; yYMEHHE HaXOAWUTh
MPOM3BOJHBIC JJIEMEHTAapHbIX (DYHKUIMN; yMEHHE HCIOJIb30BaTh
MPOM3BOIHYIO JIJIsl UCCeNOBAaHUS (QYHKIINHM, HAXOAUTh HAUOOJbIINE U
HavMEHBIINE 3HAYCeHUS (YHKIUN; CTPOUTH TPapUKd MHOTOUJICHOB C
MCIIOJIb30BaHMEM allllapara MaTeMAaTHUYECKOTO aHalu3a; MPUMEHSTH
NPOM3BOMHYIO  JUISI ~ HAXOXKACHUS  HAWIYYIIEro  pelleHHs
B TPUKIAIHBIX, B TOM YHCJIE COLHAIBHO -3KOHOMHYECKHX
1 (U3MUECKHUX 3a]adax; HAXOAWTh IUIOMAAN M 00BeMbl (uryp c
MOMOIIBI0 WHTErpaja; NPUBOAUTH MNPUMEPHl MaTEeMaTHYECKOTO
MOJIETTUPOBAHUS C MTOMOIIBI0 UG (DHepeHIINaTbHBIX YPaBHEHHI

YMeHue onepupoBaTh MNOHATHSAMM: TIpaduk QyHKUMH, oOOpaTHas
GyHKIMA, KOMIO3ULIMS (QYHKIUH, TUHENHHAs (YHKIMS, KBaApaTUYHAS
(yHKUMS,  paudoHaiIbHas  (QYHKUMSA,  CTENEHHas  (yHKIMS,
TPUTOHOMETpUYECKHE (PyHKIMHU, OOpaTHbIE TPUTOHOMETPUUECKUE
(yHKUMM, TOKa3arelbHas M JorapupmMuyeckas (QyHKUUU; yMEHUE
CTpOUTH T'paduKU U3YUYEHHBIX (YHKIHUH, BBIIOJHATH NpeoOpa3oBaHUs
rpaduKoB (PYHKIIHI, UCTIONB30BaTh ITpaduKU JIJIsl U3yUYEHUS NPOLIECCOB
1 3aBUCHUMOCTEH, MPU PEIICHUHU 3a]a4 U3 APYTUX YU4eOHBIX MPEIMETOB
M 337a4 U3 pEaJIbHOM JKM3HM; BbIpakaTh (HOpMyJIaMHU 3aBUCHUMOCTH
MEXy BEJIMYMHAMU; UCIIONb30BAaTh CBOMCTBA U rpa@uKU (PYHKIMI 115
pelIeHus ypaBHEHUI, HEPABEHCTB U 33]1a4 ¢ TapaMeTpaMu; U300pakaTh
Ha KOOpPJMHATHOW IUIOCKOCTM MHOXKECTBA PEUICHUN YpaBHECHUH,
HEPaBEHCTB U UX CHCTEM

YMeHue peniatb TEKCTOBBIE 3a/ladll Pa3HbIX TUIOB (B TOM YHUCIE Ha
[POLICHTHI, 10U U YaCTH, HA JBUKEHUE, padOTy, CTOUMOCTh TOBAPOB U
yCIIyT, HAaJOTH, 337a4i U3 00J1aCTH yIPABJICHUS TUYHBIMU U CEMEHHBIMU
(pMHAaHCAMHU); COCTaBIIATh BBIPAKEHUS, YPABHEHUsI, HEPABEHCTBA U UX
CHUCTEMBI 110 YCJIOBHUIO 3aJ1a4d, UCCIEA0BATh IOJIYYECHHOE pelIeHuEe U
OLICHMBATh MPaBAONOJOOHOCTh PE3yJIbTATOB; YMEHHUE MOJEIUPOBATH
peanbHbIE CUTyalluy Ha SI3bIKE MAaTEMATHUKHU; COCTABIIATH BBIPAKEHHS,
YPAaBHEHMs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a/1a4y,
UCCIIEN0BATh IIOCTPOCHHBIE MOJEIH

C  WCIOJb30BAaHWEM  afmapara  anreOpbl, HWHTEPIPETUPOBATH
[TOJTyYECHHBIA PE3YJIbTaT




YMeHHe OomnepupoBaTh TOHATUAMH: CpellHee apudMeTHYecKoe,
MeMaHa, HauOoJplIee 1 HAMMEHBIIEE 3HaYEHUs, pa3Max, JAUCIEPCHUs,
CTaHAAPTHOE OTKJIOHEHHWE YHCJIOBOIO Habopa; yMEHUE H3BIICKATh,
WHTEPIIPETUPOBATh MH(OPMAIINIO, TPEICTABICHHYIO B Ta0NMIIax, Ha
nuarpammax, rpadukax, OTpakKarollyro CBOWCTBA PEAbHBIX MPOIIECCOB
U SIBJICHUH; TIPEICTABIATh HHPOPMAIIKIO C TIOMOIIBIO




TaOJIMI U JUarpaMM; HCCIEIO0BaTh CTATUCTUYECKUE HaHHbIE, B TOM
qICJIE C IPUMEHEHUEM IpapUUECKUX METO/IOB U AJIEKTPOHHBIX CPEJCTB;
rpauuecKd HCCIIE0BATh COBMECTHBIE HAOMIOJEHUSI C IOMOILBIO
arpaMM pacCerBaHUs U JIMHEWHOW perpeccuu

YMEHHE OIEepUpOBaATh IOHATUSAMU: CIyYaWHBIA OIBIT U CIy4anlHoe
COOBITHE, BEPOATHOCTH CIIYYaHHOTO COOBITHS; YMEHHE BBIYUCIISATH
BEPOSITHOCTh C HCIOJIB30BAHUEM T'PAPUIECKUX METOJOB; MPUMEHSTH
(bopMyJIbl CIOXKEHUS U YMHOXKEHHUSI BEPOATHOCTEH, POpMYITy MOJTHOM
BeposiTHOCTH,  (Gopmyny  bepHymum, koMOuWHAaTOpHBIE — (haKTHI
U (HopMyJibl; OIICHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHH; yMEHUE
ONEPUPOBATh TMOHATHUSIMHU: CIIydyalHasi BEJIIMYMHA, PACIPEHCICHUE
BEPOSITHOCTEM, MAaTEMATUYECKOE 0KUJIaHHE, JTACTIEPCUS
U CTaHJApTHOE OTKJIOHEHHE CIy4allHOW BEJIWYWHBI, (DYHKIIUU
pacripefieieHuss ¥ IUIOTHOCTA PABHOMEPHOTO, IOKAa3aTENbHOTO H
HOPMAJIBHOTO  PACIpPEICIICHUN; YMEHUE HCIOJIb30BaTh CBOMCTBA
W3YUYECHHBIX pAaCIpEIesICHUN Uil peLIeHUs 3a1a4d; 3HAKOMCTBO C
MOHATUSIMU:  3aKOH  OOJIBIIMX  YHUCEJ, METOAbl  BBIOOPOUHBIX|
WCCIICIOBAHNM; YMEHHUE IIPUBOJUTH IIPUMEPHI MPOSIBICHUS 3aKOHA
OOJIBIIIUX YKCENl B MPUPOJHBIX U OOLIECTBEHHBIX SIBICHUSIX, YMEHUE
ONIEPUPOBATH  IOHATUAMU:  COUYETAHME, [EPECTAHOBKA, YHUCIIO
COUYETaHUM, YUCIIO ePECTaHOBOK; OMHOM HbI0TOHA; yMEHME TPUMEHSTh
KOMOMHATOpHbIE (DaKThl W PACCYXXJICHHUS JJId pEIIeHUs 3ajady;
OIICHMBATh  BEPOATHOCTH  pEaJbHBIX  COOBITHH;  COCTaBJISATh
BEPOSITHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH MOJYYEHHBIN PE3yIbTAT

YMEHHE ONepupoBaThb MOHATUAMM: TOUYKA, IIpsAMAas, IUIOCKOCTD,
[MPOCTPAHCTBO, OTPE30K, Jy4, BEJIWYMHA YIUVIA, IUIOCKUH YTOJ,
NBYTPAHHBIM yIOJI, TPEXI'PAHHBIA YTOJ, CKPEIIMBAIOIIMECS IPAMBIE,
[1apaJuIeIbHOCTD U NEPIEHIUKYIIIPHOCTD MPSIMBIX U IUIOCKOCTEH, YIoJl
MEKy TPSIMBIMHU, YTOJ MEXAY NPSIMOM U IUIOCKOCTBIO, YTOJl MEXIY
[JIOCKOCTSIMM, PACCTOSIHUE OT TOYKHU 1O INIOCKOCTH, PACCTOSIHUE MEXKIY
[PSIMBIMH, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH; YMEHHE HCIOJIb30BaTh
Opy pEIEHUU 3a/ad W3y4yeHHble (aKTbl U TEOPEMbI IUIAHUMETPUHU;
YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MUPA; CTPOUTH
MaTeMaTHYECKHE MOJENM  C  TMOMOUIBIO
FCOMETPUYECKUX MOHSATUH M BEJIMYMH, PEIIaThb CBSA3aHHBIE C HUMH
NPaKTUYECKUE 3a1a4H
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YMeHne onepupoBaTh MOHATUSAMU: IUIOMAAL GUTYpBI, 00beM (UTYPHI,
MHOTOT'paHHHK, IPAaBUIIbHBII MHOTOTPAHHUK, CEYEHNE MHOTOTPAHHHUKA,
KyO, mapaienenunen, npu3Ma, nupamuaa, Qurypa u IMOBEPXHOCTb

BpaIieHus, IIWIHHIIP, KOHYC, ap, chepa, miomanb chepsl, miomaib




MOBEPXHOCTU MUPAMUIbI, TPU3MBI, KOHYyCa, IMIMHIpPA, 00beM KyoOa,
[PSMOYTOJIBHOTO TMapajuieJenuneaa, MUpaMuibl, MPU3Mbl, HUAIUHAPA,
KOHYcCa, 11apa, pa3BepTKa MOBEPXHOCTH, CEUEHHUs KOHyCa U IWINHJPA,
MapajyieJIbHble OCH WJIM OCHOBAHHIO, CEUEHHWE IIapa, IUIOCKOCTb,
Kacaromiasicss cepbl, MUWIMHAPA, KOHYCa; YMEHHUE CTPOUTh CEUEHUE
MHOTOI'PaHHUKA, U300pakaTh MHOTOTPAHHUKH, PUTYPHI 1 TIOBEPXHOCTU
BpallleHUsI, UX CEYEHHsS, B TOM YHUCJIE C MOMOIIBIO 3JIEKTPOHHBIX
CpPElICTB; yMEHUE TMPUMEHATh CBOMCTBA TE€OMETpPUYECKUX (GuUryp,
CaMOCTOSITENIbHO (POPMYJUPOBATH OMpEACNCHUsI H3y4aeMbIX (uryp,
BBIJIBUTaTh THUIIOTE3bl O CBOWCTBAX W MPHU3HAKAX TE€OMETPUUYECKUX
¢uryp, oOOCHOBBIBaTh WM OINPOBEPTraTb HX; YMEHHUE MPOBOAUTH
Kiaccupukannio QUryp Mo pa3iIdyHbIM TPU3HAKaM, BBIIOJHATH
HEOOXOAUMBIE JTOMOJHUTENbHBIE TOCTPOCHHUS

11

YMeHUE omnepupoBaTh MOHATUSMU: JBUKEHUE B MPOCTPAHCTBE,
napasuleJIbHbIA EPEHOC, CHMMETPHSI Ha IUIOCKOCTH U B IIPOCTPAHCTBE,
[MOBOPOT, IpeoOpa3zoBaHue MoA00usA, MOAOOHBIE (UTYpPBI; yMEHUE
pacno3HaBaTh paBHbIE U MOJ0OHBIE (PUTYpBI, B TOM YHUCIE B MPUPOJE,
HCKYCCTBE, apXUTEKTYpPE; HMCIIOIb30BaTh T'€OMETPUUECKNE OTHOLICHUS
[pU PELICHUM 33]1a4; HAXOJUTh I'€OMETPUYECKUE BEJIMYMHBI (IJIMHA,
yroJi, IJol@aab, 00beM) MPH PELICHUH 3aJad U3 JPYruX y4eOHBIX
MpPEAMETOB W U3  pEalIbHOM JKM3HU; YMEHHUE  BBIYUCIATH
reOMETPUYECKUE BEJIMUYMHBI (AJIMHA, YroJl, IIOWAAb, 00bEeM, MJIOIIA b
MOBEPXHOCTH), MCIONb3Yys H3yuyeHHbIE (QOpPMYJbI U METOAbl, B TOM
qycie: IUION[a/]b MOBEPXHOCTU MUPAMUIBI, TPU3MBI, KOHYCA,
MWINHApA, IUIomans cdepbl; o0beM Kyba, MpsIMOYTOJIBLHOTO
napasuiesienunena, NUpaMuibl, NOPU3Mbl, MWIMHApPA, KOHYyca, Iapa;
YMEHHE HaXOUTh OTHOLIEHUE 00BEMOB MOJOOHBIX (QUTYP

12

YMeHuEe OomnepupoBaTh IMOHATHSMU: NPSIMOYTOJbHas CHUCTEMaA
KOOPAWHAT, BEKTOP, KOOPJUHATHI TOUKH, KOOPAUHATHI BEKTOPa, CyMMa
BEKTOPOB, TPOU3BEJEHUE BEKTOpPA HA YHUCIIO, Pa3JI0KEHUE BEKTOpa IO
0a3ucy, CKaJISIpHOE MPOM3BENICHUE, BEKTOPHOE MPOU3BEICHUE, YIOJ
MEXIy  BEKTOpaMHu; YMEHHE UCIIO0JIb30BaTh BEKTOPHBIM
1 KOOPJIMHATHBIM METOJI JIJIsl PEIICHHS] T€OMETPUUYECKUX 3a/1ad U 3a/1a4

NPYTUX Y4eOHBIX TIPEAMETOB
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YMeHue BbIOMpAaTh NOAXOIAIIMM METOJX JJIs pELIeHUs 3aJauu;
[MOHMMAHUE 3HAYMMOCTH MATEMAaTUKUM B W3YYEHUU IPUPOAHBIX H
OOLIECTBEHHBIX IPOIIECCOB M  SIBJICHMUI; YMEHUE pacloO3HaBaTh
[TPOSIBJICHHE 3aKOHOB MAaT€MaTUKU B HCKYCCTBE, YMEHHE IPUBOIUTH
[IPUMEPBl MAaTEMATUYECKUX OTKPBITUM POCCHUHMCKOM W MHUPOBOH
MaTEMaTUYECKON HAyKH




IlepeyeHb 371€MEHTOB CO/lep:KaAHUs, TpoBepsieMbIx HA EI'D nmo marematuke

Kon IIpoBepsieMblii SIEMEHT COAEPIKAHUS
1 Uuciia 1 BEIYMCIICHUS
1.1 HatypanbHble 1 nesble yncina. [IpusHaku 1eMMOoCTH HEIbIX YUCell
1.2 |Panmonanbuble uncia. OGBIKHOBEHHBIE U JICCATUYHBIE IPOOH, IPOLECHTHI,
OecKOHEUYHBIE IEPUOANYECKUE ApoOU
1.3 A » v .
pUpMETHIECKUI KOPEHb HATypaJIbHOU CTEIICHU. Hencreus
c apu(pMeTUIECKUMHU KOPHSIMU HaTypaJIbHOM CTENIEHU
1.4 |Crenens ¢ nensiM nokasareneM. CTEIEHb ¢ PAMOHABHBIM MOKA3aTeIeM.
CBoMCTBa CTEIEHU
1.5 CHHYyC, KOCUHYC M TAHT€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC,
APKTAaHI'€HC YMCIIOBOTO apryMEeHTa
1.6  Jlorapudm uucna. JlecaTuynbie U HaATypaJbHbIE JOrapu(mbl
1.7 |leiicTBuTensHEIe uncna. ApudMeTHIECKIE ONIEPAINH C JeHCTBHTETbHBIMU
qriciaMu. [IpubinxeHHbIe BEIUMCICHUS, IPABUIIA OKPYTJICHUS, IPUKUIKA U
OLICHKA PE3YJIbTaTa BIYUCIEHUN
1.8  [[IpeoOpa3oBaHue BBIpAKEHUI
1.9 KomruiekcHbIe yncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [{enpie u POOHO-palMOHATBHBIC YPABHEHUS
2.2 HppanroHanbHbIE ypABHEHHS
2.3 TpuroHoMeTpuyecKue ypaBHEHUS
2.4  [loka3aTenbHbIE U JOrapUPMUUECKUE YPABHEHUS
2.5 [{enpie u qpOOHO-palMOHATBHBIC HEPABEHCTBA
2.6 HppanmonanbHble HEPABEHCTBA
2.7  [[loka3aTenbHbIE U JIOTapu(PMUUECKHUE HEPABEHCTBA
2.8 TpUrOHOMETPUYECKHE HEPABEHCTBA
2.9  |Cuctemsl 1 COBOKYITHOCTH YPABHEHUH U HEPABEHCTB
2.10 |YpaBHeHHsI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMHU
2.11 |Marpuna cucteMsl JMHENHBIX YpaBHEHUN. ONpeaennuTens MaTpULbl
3 DyHKIMY U TpaduKu




3.1

dynkuusa, crnocodbl 3amanus (yHkuuu. [paduk ¢Gyskiuu. B3anmHO
oOpatHble (QyHKIHH. YeTHbie W HedeTHble (yHkuuu. llepuommueckue
byHKIIMN

3.2 |O6nacTs ompeneneHns ¥ MHOXKECTBO 3HaueHMH (yHkmwy. Hym dyHKmmm.
[IpoMexyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (DYHKIIMH.
MakcuMyMbl 1 MUHUMYMBI QyHKIMHA. Haubosbiee 1 HauMeHblee 3Ha4eHne
(GYHKIMM HA TPOMEKYTKE

3.3 |Crenennas dyHKIWS ¢ HATYpAJIbHBIM M LENbIM TOKa3aTeneM. Ee cBoiicTBa 1
rpaduk. CBoiicTBa u rpaduK KOPHs N-0i CTEHICHH

3.4 [Tpuronomerpuueckue (yHKIHH, UX CBOICTBA U rpaduKu

3.5 [[oxa3arenbHas u Jorapupmuyeckas GyHKIUU, UX CBOWCTBA U TpaduKu

3.6 [Touku paspeiBa. AcHMITOTH TpadukoB (yHKimiA. CBoifcTBa (QYHKIMIA,
HEIPEPBIBHBIX HA OTPE3KE

3.7  [[locnenoBaTeabHOCTH, CIIOCOOBI 3a/1aHUs TOCIEA0BATEILHOCTEN

3.8 |Apudmernyeckas W reoMeTpuuecKas mporpeccud. DOpMyna CIOKHBIX
POLIEHTOB

4 Hauama MaTremaTnyeckoro aHanusa

4.1 [[IpousBoanas ¢pyHkiuu. [IpousBoaHbIC AIEMEHTAPHBIX PYHKITUH

4.2 IpumeHeHne MPON3BOIHON K MCCIIENOBAHNIO (DYHKIMH Ha MOHOTOHHOCTh H
bKcTpeMyMbl. HaxokneHune HauOOJbIIET0 W HAUMEHBILIETO 3HAYEHUs
(yHKLIHUU Ha OTPE3KE

4.3  [[lepBooOpa3znas. Muterpan

5 MHOXecTBa U JIOTHKA
5.1  [MHoxecTBO, onepauuu HaJl MHOKecTBaMu. Jluarpammel Didniepa - Benna
5.2 loruka

6 BeposTHOCTH M CTaTHCTHKA

6.1 |OnucarenbHas CTAaTHCTHKA

6.2 BepoATHOCTH

6.3 KombOunaropuka

7 [' eomerpus
7.1  |@urypsl Ha IOCKOCTH
7.2 [[IpsiMbI€ U IITIOCKOCTH B IPOCTPAHCTBE




7.3  MHOrorpaHHuK{
7.4  [Tena u MOBEpXHOCTH BpalllCHUS
7.5  |[KoopauHaThl U BEKTOPHI
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