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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMMa mo MaTeMaTHKEe HAa YPOBHE CpeaHETro oO0Iero oopazoBaHUs
pa3zpabotana Ha ocHoBe DPI'OC COO c yyeToM COBPEMEHHBIX MHPOBBIX
TpeOOBaHMM, MPEABABISIEMbIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TpaaulUl
poccuiickoro  oOpa3zoBanus. Peanuzanusi nporpaMMbl 1O MaTEMaTHKE
o0ecIeuynBaeT OBJIAJICHUE KIIOYEBBIMU KOMIIETEHIIUSIMHU, COCTABJISIONIMMUA OCHOBY
JUIS ~ CaMOpa3BUTUA W HENpEpbIBHOTO  00pa3oBaHUs,  LEJIOCTHOCTD
OOIIEKYTbTYPHOTO, JIMYHOCTHOTO M I[IO3HABATEJBHOTO PAa3BUTHS JTUYHOCTH
o0yyJarommxcs.

B nporpamme mo MareMaTHKe y4YTE€Hbl HUJled M ToJjiokeHus KoHuennuu
pa3BUTHS MaremaTtuueckoro oOpa3oBanus B Poccuiickoit ®eneparuu. B
COOTBETCTBHM C HA3BAaHUEM KOHIIENIIMH, MaTeMaTHUYEeCKOe 00pa30BaHUE JI0JKHO, B
YACTHOCTH, MPEAOCTABISTh KaXI0My O0y4aroleMycs BO3MOKHOCTb JIOCTHKEHUS
YPOBHSI MaTeMaTHYECKHX 3HAHWW, HEOOXOIUMOro Jis JajdbHEMIed yClelmHou
XKU3HHU B oO1IecTBe. FIMEHHO Ha pelleHHre 3TOM 3a/Jaud HaleJieHa Mporpamma 1o
MaTeMaTuke 0a30BOr0 YpOBHSI.

B osmoxy umdpoBoit Tpanchopmanuu Bcex chep UenoBedeCKOu
JESITEIbBHOCTH HEBO3MOXXHO CTaTh 0Opa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3
0a30BOIl MaTEMaTHYECKON TOJTOTOBKH. Y3KE€ B IIIKOJIE MAaTeMaTHKa CIYXHUT
OMOPHBIM TPEAMETOM ISl U3YYEHHUS CMEXHBIX AUCLMUIUIMH, & B XU3HH IIOCIE
HIKOJIBl PeaIbHOM HEOOXOAUMOCTBHIO CTAHOBUTCS HEMPEPBHIBHOE 00pa30BaHUE, UTO
TpeOyeT MOJHOLIEHHOW 0a30BOi 00111€00pa30BaTEIbHON MOATOTOBKH, B TOM YHCJIE
U MaTeMaTU4YecKoi. DTOo OOYCIOBJIEHO TEM, YTO B HAllM JHU PACTET YHUCIO
CHEUATbHOCTEN, CBA3AHHBIX C HEMOCPEACTBEHHBIM TPUMEHEHUEM MATEMATUKU: U
B c(epe SKOHOMHUKH, U B OHM3HECE, U B TEXHOJOTMUECKHX OOJacTsIX, U Jaxe B
TYMaHUTApHBIX cdepax. Takum o0OpazoM, Kpyr oOydaromuxcs, IS KOTOPBIX
MaTeMaTHhKa CTAHOBUTCS 3HAYMMBIM IPEAMETOM, CYIIECTBEHHO PACIIUPSIETCS.

[IpakThueckass TMOJIE3HOCTh MaTeMAaTUKH OOYCIIOBJI€Ha TEM, 4YTO €€
NpeIMETOM  SABISIIOTCA  (DyHIaMEHTaldbHblE  CTPYKTYpbl — HAllero  Mupa:
MPOCTPAHCTBEHHbIE (POPMBI U KOJMYECTBEHHBbIE OTHOIIEHUS OT MPOCTEHIINX,
YCBAaMBAEMBIX B HEMNOCPEACTBEHHOM  OIBITE, JO JOCTAaTOYHO CJOXHBIX,
HEOOXOAMMBIX JJI PA3BUTHS HAYYHBIX U TEXHOJOTHMUYECKUX UaeH. be3 KOHKpeTHBIX
MaTE€MaTUYECKUX 3HAHWWA 3aTPyJHEHO NOHMMaHWE IPUHLHUIIOB YCTPOMCTBA M
UCIIOJIb30BAHUSI ~ COBPEMEHHOM TEXHUKH, BOCHPHUATHE W  HMHTEpIpeTauus
pa3HOOOpa3HOM COLMAIbHON, 3KOHOMHYECKOW, MOJIUTUYECKON uHpopmanuu,
Majgod(pQexkTuBHAa TMOBCEJAHEBHAs IpaKTUYECKas JeATeIbHOCTh. Kaxmaomy
YEJIOBEKY B CBOEH JKM3HU MPUXOJUTCS BBINOJIHATH JOCTATOYHO CJIOKHBIE PACUETHI



U COCTaBIIATh HECJIOKHBIE AITOPUTMBI, HAXOJUTh HY>KHBbIE (POPMYIIBI U IPUMEHATD
WX, BIAJETh MPAKTUYECKUMU TpUEMaMH TE€OMETPUUECKHX U3MEPEHUU U
MOCTPOEHUM, YUTATh HHPOPMAILIHIO, TIPEJICTABICHHYIO B BUAY TaOIHII, IUarpaMm 1
rpaduKoB, KUTh B YCIOBHUSIX HEOIPEACICHHOCTH U MOHUMAaTh BEPOSTHOCTHBIN
XapakTep CIydaHbIX COOBITHIA.

OnHOBpEMEHHO C paclmupeHueM cdep MNpUMEHEHUs] MaTeMaTHKU B
COBPEMEHHOM O00I1IeCTBE BCe 00Jiee BaKHBIM CTAHOBUTCS MaTEMaTHUYECKUM CTUIIb
MBIIUICHUS, TPOSBISIOMMNACA B ONPENEIECHHBIX YMCTBEHHBIX HaBblKax. B
polecce M3y4eHUs: MaTeMaTUKA B apCceHall NMPUEMOB W METOJIOB MBIILICHUS
YeJI0OBEKa €CTECTBEHHbIM O00pa30oM BKJIIOYAIOTCS HMHAYKIMS U JeAyKUus,
o00OlIeHNEe U  KOHKpeTH3alus, aHajlu3 W CHUHTe3, Kilaccupukamus Hu
cuctemMaTuzanms, aldcTparupoBaHue W aHajorus. OOBEKTHl MaTEeMaTUYECKUX
YMO3aKJIIOUEHHU, TMpaBUjia UX KOHCTPYUPOBAHMS PACKPHIBAIOT MEXAHU3M
JIOTUYECKUX TMOCTPOCHHM, CIOCOOCTBYIOT BBIPAOOTKE yMEHHUS (POPMYJIHpPOBATH,
00OCHOBBIBaTh M JIOKa3bIBaTh CYXACHHS, TEM CaMbIM DPa3BUBAIOT JIOTHYECKOE
MBILIUIEHHE. MaTemMaTuke NPUHAUIEKUT BeAyllas posib B (POPMUPOBAHUU
AJITOPUTMUYECKON KOMIIOHEHTHI MBIIUIEHUS U BOCIIUTAHUM YMEHHUH JE€MCTBOBATH
10 3aJaHHBIM AJITOPUTMAM, COBEPIICHCTBOBATh W3BECTHBIE U KOHCTPYHPOBATh
HOBBIE. B mporiecce penieHus 3ajgad — OCHOBHOM y4ueOHOW JEATEeNbHOCTU Ha
ypOKax MaTeMaTUKU — pPa3BUBAIOTCA TBOPYECKAas W MPUKIATHAS CTOPOHBI
MBIILJICHUS.

OOyueHue MareMmaTHKe JaeT BO3MOXKHOCTh pPa3BUBaTh y OOyYaroUIuxcs
TOYHYIO, PallMOHATBHYIO M WH(OpPMATUBHYIO pedyb, yMEHHE OTOMpaTh Hauboliee
HOJIXOJSIINE SI3bIKOBbIE, CHMBOJIMUECKUE, IpapuuecKre CpecTBa sl BHIPAKEHUS
CYXJCHHUN U HATJSAHOTO UX MPEICTaBICHHUS.

HeoOxomuMpiM  KOMIOHEHTOM  OOIIEH  KyJIbTYypbl B  COBPEMEHHOM
TOJIKOBAaHUM  SIBJISiETCS  Oo0Ilee  3HAKOMCTBO € METOJaMHM  TO3HAHUSA
JNEUCTBUTEILHOCTH, TPEACTABICHUE O MpEAMETe W METOJIe MaTEeMaTUKH, €ro
OTJIMYMUS OT METOJIOB €CTECTBEHHBIX M T'yMaHUTApPHBIX HAayK, 00 OCOOEHHOCTSIX
MPUMEHEHUST MAaTEMATUKH JIJISl PEIICHUs HAYYHBIX M MPUKIATHBIX 3a1ad. Takum
o0Opa3oM, mMaTeMaTHyeckoe 0Opa3oBaHHME BHOCUT CBOW BKJaJ B (hOpMHpOBaHHE
oO0II1e# KyIbTYPhI Y€JIOBEKA.

N3yyeHne MaTeMaTUKU CIOCOOCTBYET JSCTETHUYECKOMY  BOCIHUTAHUIO
4yeJioBeKa, MOHUMAHMIO KpPacOThl M M3SIIECTBA MAaTEMAaTUYECKUX PAaCCYKICHUH,
BOCIIPUSITUIO TEOMETPUUYECKUX (HOPM, YCBOECHUIO UJIEU CUMMETPUH.

[IpuoputeTHbiMu TieasiMU 0OyueHust matematuke B 10-11 kmaccax Ha
0a30BOM YPOBHE SIBJISIOTCSL:



dbopMupoOBaHUE IEHTPATHHBIX MATEMATUUECKUX MTOHATUHN (YHUCITO, BETMYNHA,
reoOMETpUYECKast durypa, nepeMeHHas, BEPOSITHOCTb, byHK1IHA),
00eCleynBaOIINX MPEEMCTBEHHOCTh W MEPCIEKTUBHOCTh MAaTeMaTH4Ye€CKOTrO
oOpa3zoBaHus 00yJarOITUXCS;

MOJIBEJICHUE OOYYaroMIMXCs Ha JOCTYIMHOM JJii HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMATHKU U OKPYXKAIOIIEr0 MHpA, MOHUMAaHUE MATEMaTUKHU Kak
4acTH OOUIEH KyJIbTYphI YEIOBEUECTBA;

Pa3BUTHE MHTEJUIEKTYaJbHBIX U TBOPUYECKHX CIIOCOOHOCTEN O0yYaroluxcs,
MO3HABATEJIbHOM  AKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHM, KPUTUYHOCTHU
MBIIUICHUS, UHTEPECa K U3YUEHUIO MAaTEMATHKY;

dbopmupoBanre (HYHKIIMOHATBLHON MaTeMaTHYEeCKOW TPaMOTHOCTH: YMEHHS
pacrio3HaBaTh MaT€MAaTHYECKHUE aCMEKThl B PEANIbHBIX JKU3HEHHBIX CUTyallUsIX U
NpU U3YYEHUU JAPYTUX YYEOHBIX NPEAMETOB, MPOSBJICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OPMYIHpPOBATh HMX HA S3bIKE MaTEeMaTUKA M CO3/1aBaTh
MaTeMaTHYECKUE MOJEIH, IPUMEHSITh OCBOCHHBIM MaTEMAaTHUYECKUN ammapar st
pelLICHUs] PaKTUKO-OPUEHTUPOBAHHBIX 33Ja4, MHTEPIPETUPOBATh U OLICHUBATH
MOJTYYEHHBIE PE3YIIbTATHI.

OcHOBHBIMM JIMHUSIMH ~cojepxaHus wmartematnku B 10-11 kimaccax
ABIAIOTCS: «Hucna u BelUUCIEHUD», «Anredpay («Anredpanyeckue BbIPAKECHUS,
«YpaBuenuss u  «Hauvama  marematudeckoro — aHamuza»,  «l'eomerpus»
(«I'eomerpuueckue (urypsl U HUX CBOMCTBa», «M3MepeHHE T€OMETPUYECKUX
BEeNUUYUH»), «BepoATHOCT, M cTarucTukay. JlaHHbIE JMHUM Pa3BUBAOTCS
napajyieIbHO, KaxJash B COOTBETCTBHUM C COOCTBEHHOM JIOTMKOH, OJHAKO HE
HE3aBUCHUMO OJIHA OT JIPyroM, a B TECHOM KOHTAaKT€ M B3aumojeurctsuu. Kpome
ATOr0, WX OOBEAWHSET JIOTMYECKas COCTaBIAIONIAS, TPAAUIIMOHHO MPHUCYIIas
MaTeMaTUKE U MPOHU3BIBAIOIIAS BCE MAaTEMATHUYECKUE KYPChl U COJIEPKATEIIbHbBIC
munuu. ChopmynupoBanHoe B ®I'OC COO TpeboBaHUE «BIaJeHUE METOIaAMU
JI0OKA3aTeNIbCTB, aJrOpUTMaMHU  pEIIeHUs 3aJad, yMeHUe QOpMyIHpOBaThH
OTpEeICSICHNs, aKCHOMBI U TEOPEMBbI, NTPUMEHSATh UX, MPOBOAUTH JOKa3aTeIbHbIC
pacCcyXJieHUsI B XOJIe PEIICHUS 3aJau» OTHOCUTCS KO BCEM y4eOHBIM Kypcam, a
dbopMHpOBaHUE TOTUYECKUX YMEHUHN pacTpeesieTcsl 0 BCEM TojaM oOy4eHHs Ha
YpOBHE cpeaHero ol1iero 0opa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO wmartemaTuka SIBISETCS 0O0S3aTEIHHBIM
NpeIMETOM Ha JaHHOM YypoBHe oOpaszoBanus. I[IporpamMmoil mo MareMmaTuke
npeaycMaTpuBaeTcsa u3yuyeHue yueoHoro npeamera «MaTteMaTuka» B paMKax Tpex
y4eOHBIX KypCOB: «AJredpa u Hayajla MaTeMaTUYeCKOTo aHanu3a», «I'eoMeTpus»,
«BepostHocTh M cratucTUKa». DOpMHpPOBAHME  JIOTMYECKUX  YMEHHUH
OCYILECTBISIETCS Ha MPOTSHKEHUHU BCeX JIET 00y4YeHUs Ha YPOBHE CPEIHEro oOIIero



oOpa3oBaHus, a SJIEMEHTHI JIOTUKH BKJIIOYAIOTCS B COJEP)KAHHE BCEX HA3BAHHBIX
BBIIIIE YUEOHBIX KYPCOB.

OO01ee YncJI0 YACOB, PEKOMEHTOBAHHBIX IJISI M3yYeHUsI MAaTeMAaTHKH, —
340 yacoB: B 10 kiacce — 170 yacoB (5 yacoB B Heneso), B 11 kiaacce — 170
4acoB (5 4acoB B He/eJII0).

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE CPE/JHET'O OBLIIET'O OBPA3OBAHMUSA

N3ydenne MmaTeMaTUKU Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
HaIpaBJICHO HA JOCTIKCHUE 00YJaIONTUMUCS TUIHOCTHBIX, METAIIPEAMETHBIX U
MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB OCBOCHUS YUeOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATbI

B pesynbTaTe n3ydeHns MaTeMaTHKA HAa YPOBHE CPETHETO OOIIETO
oOpazoBaHus y oOyyaromierocs OyayT cpopMupoBaHbI CIECIYIONIUE JTUYHOCTHBIE
pe3yabTaThl:

1) rpaKIaHCKOro BOCIIUTAHHUS: CPOPMUPOBAHHOCTD I'PAXKTAHCKON TTO3UIIMH
oOyuJaromerocsi Kak akTHBHOTO M OTBETCTBEHHOTO UJIeHa POCCUHCKOTO O0IIEeCTBa,
IPE/ICTaBIICHNE O MATEMAaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUSI PA3IMYHBIX
CTPYKTYD, SBICHHH, MPOIEAYP TPAKITAHCKOTO 00IIeCTBa (BEIOOPHI, OIPOCHI U
JPYroe), yMEHHE B3aUMOJICHCTBOBATh C COIIMAIIbHBIMUA MHCTUTYTaMH B
COOTBETCTBHUH C UX (HYHKIMUSIMHU U HA3HAYCHUEM;

2) NaTPHOTUYECKOT0 BOCIIUTAHUS: CHOPMUPOBAHHOCTH POCCUIMCKOM
rPaXJaHCKOM WJICHTUYHOCTH, YBAXKEHHUS K MPOILIJIOMY U HACTOSIIEMY POCCUMCKOM
MAaTE€MAaTHKH, [IECHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUNCKUX MAaTEMATHKOB
Y POCCUMCKOW MAaTEMATUYECKOW IIKOJIbI, UCITOJIb30BAHUE ITUX JTOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTHUSX, chepax IKOHOMUKH;

3) AYXOBHO-HPABCTBCHHOI'0O BOCIIUTAHMA: OCO3HAHNC NYXOBHBIX HCHHOCTeﬁ
POCCHUICKOTO Hapoaa, CPOPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO
IMOBCACHH:, CBA3AHHOI'O C MPAKTHYCCKUM ITPUMCHCHUCM )IOCTI/I)KCHPII)'I HAayKHU U
ACATCIIbHOCTBIO YYCHOI'O, OCO3HAHHUC JIMYHOI'O BKJIaJia B IIOCTPOCHUC YCTOﬁqHBOFO
Oymymero;

4) 3cTeTHYECKOro BOCIIMTAHUSA: ICTETUUECKOE OTHOLLIEHUE K MUPY, BKJIIOUast
ACTETUKY MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEN, OOBEKTOB, 3a/1a4, PEIICHUH,



paccymﬂeHHﬁ, BOCIIPUUMYHNBOCTD K MAaTCMATHYCCKUM ACIICKTAM PA3JIMIHBIX
BHIOB UCKYCCTBA,

5) ¢puzuveckoro BoCHUTAHUA: CPOPMUPOBAHHOCTh YMEHUS IPUMEHSATH
MaTeMaTUYECKUE 3HaHUsl B MHTEpecax 310pOBOro U 6e30nmacHoro oopasa xKHU3HH,
OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 370POBbIO (3710pOBOE MMUTAHUE,
cOaTaHCUPOBAHHBIN PEKUM 3aHATUN U OTAbIXA, PETYJIsApHas pU3ndecKas
aKTUBHOCTH), (PU3MYECKOE COBEPILICHCTBOBAHKE MPH 3aHATHIX CHOPTUBHO-
0310POBHUTEIBHOMN AEATEIBLHOCTHIO;

6) TPy10BOro BOCIIUTAHUS: TOTOBHOCTh K TPYly, OCO3HAHHE LIEHHOCTH
TPYAOIIO0MS, UHTEPEC K Pa3IUIHbIM cepaM IpodhecCHOHATHLHON AeSITENbHOCTH,
CBSI3aHHBIM C MAaTEMAaTUKOM U €€ MPIJIOKEHUSIMHU, YMEHHE COBEPIIaTh OCO3HAHHBIIN
BBIOOp Oyay1el Mpoeccuu 1 peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHbBIE TJIAHBI,
TOTOBHOCTB U CIIOCOOHOCTh K MATEMaTUYECKOMY 00pa30BaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUN BCEH )KM3HU, TOTOBHOCTh K aKTUBHOMY
YUYacCTHIO B PELLIEHUH MPAKTUYECKUX 3a/1a4 MATEMAaTUYECKON HAIIPABICHHOCTH;

7) 3K0J10TMYECKOr0 BOCIUTAHUSA: CHOOPMUPOBAHHOCTH 3KOJIOTHUYECKON
KYJIbTYPBI, IOHUMAHUE BIUSHUASA COLUATBHO SKOHOMUYECKUX MPOLECCOB Ha
COCTOSTHME NPUPOAHON M COLMAIBHOM Cpefibl, 0CO3HAHUE II100aIbHOTO XapaKkTepa
AKOJIOTUYECKUX MPOoOJIeM, OpUEHTALIMS HA TPUMEHEHUE MaTEMAaTUYECKUX 3HAHUM
JUTSL pelieHus 3a/1a4y B 00JIaCTH OKpYXKAIoILEel cpe/ibl, IIIAaHUPOBAHUE TTOCTYIIKOB U
OLICHKU UX BO3MOKHBIX IMOCJIEACTBUH IJI1 OKPYKAIOIIEH CPEebL;

8) neHHOCTH HAYYHOTI'0 MO3HAHMSA: CHOPMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOM
NPaKTUKH, TIOHUMAaHUE MAaTEMAaTUYECKON HAYKH KaK c(ephbl YETOBEUECKOM
NEeATEIIbHOCTH, ITAIlOB €€ Pa3BUTHS U 3HAYNMOCTH JUIS PAa3BUTHS LIMBUJIN3ALUH,
OBJIAZICHUE A3BIKOM MAaTEMaTUKU U MAaTEMATUYECKON KYyJIbTYpPOU KaK CpPEICTBOM
ITI03HAHUS MUPA, TOTOBHOCTH OCYILECTBIIATh IPOEKTHYIO U UCCIIENOBATENBCKYIO
NEeATEIbHOCTh MHAUBUYAIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbraTe n3ydeHus MaTeMaTHKH Ha YPOBHE CPEAHETO OOIIEro
oOpazoBanust y oOydJaromierocs 0yayT copMUpPOBaHbI TO3HABATEIHHBIC
YHHUBEpPCATbHBIC ydeOHbBIC JICHCTBHS, KOMMYHUKATHBHBIC YHUBEPCATbHBIC
ydeOHbIC JCHCTBYS, PETYJIATUBHBIC YHUBEPCAIbHBIC YIeOHbIC ICHCTBUS,
COBMECTHasl ICSITeIbHOCTb.



Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Bba3oBnie JJornueckue 1eiicTBUA:

BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHbIEC TPU3HAKH MaTEMaTHUYECKUX
O0OBEKTOB, MOHATHH, OTHOIICHUN MEXAY MOHATUAMU, GOPMYITUPOBATDH
OTIpe/IeNICHUS MMOHATUH, YCTAaHABINBATH CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKALINH,
OCHOBaHUS /J1s1 0000UIEHNS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAJIN3A;

BOCIPUHUMATh, POPMYIMPOBATH U MPeOoOPa30BbIBATH CYKACHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBIISITh MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U
IpoTUBOpEYHs B (PaKTax, JaHHBIX, HAOMIOJIEHUAX U YTBEPKIACHUSX, IpejiaraThb
KPUTEPHUH JJIs BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHNIA;

JIeNaTh BBIBOJIBI C UCIIOIb30BAHUEM 3aKOHOB JIOTHKH, IETYKTUBHBIX U
VMHIYKTUBHBIX YMO3aKJIFOUEHHUM, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOATEIBHO JI0KA3aTENbCTBA MATEMATUYECKUX
YTBEPXKACHUN (IPSMBIE U OT POTUBHOIO), BBICTPaUBaTh apryMEHTAIIHIO,
IPUBOJUTH PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKJICHUS U
BBIBOJIBL;

BBIOMPATH CIIOCOO pelIeHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILEHUS, BHIOMPATh HauOoJIee MOAXOASAIINMN C yUEeTOM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBarebCKue 1eHCTBUA:

UCIIOJIb30BaTh BOIIPOCHI KAK MCCIIEI0BATENbCKUI HHCTPYMEHT TO3HAHMUS,
(GopMyIMpOBaTH BONPOCHI, (PUKCUPYIOLIUE TPOTUBOPEUHE, MPOOIEMY,
yCTaHABJIMBATh UCKOMOE U JaHHOE, (OPMHUPOBATh TUIOTE3Y, ApTYMEHTHUPOBATh
CBOIO TMO3UIINI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSITEILHO CIJITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEN MaTEeMaTHIECKOTO OOBEKTA, SIBJICHHUS, TIpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00beKTaMu, SIBJICHUSIMU, TIPOIECCAMU;

CaMOCTOSATENLHO (POPMYITHPOBATH 0OOOIICHHUS M BBIBOJIBI TI0 PE3YJIbTaTaM
MIPOBEJICHHOT0 HAOJIOICHUS, UCCIIEIOBAHUSI, OLICHUBATh JIOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUIA;

IPOTrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECcCa, a TAK)KE BbIIBUTATh
IPENOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

PadoTa ¢ nnpopmanueii:

BBISIBIIATH JeOUIMTH HHGOPMAIINH, TAHHBIX, HEOOXOMMBIX JIJIT OTBETA Ha

BOIPOC U JJIsl PEILICHUS 33/1a4u;



BBIOMpATh MHPOPMAIIUIO U3 UCTOYHUKOB PA3JIMYHBIX THIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH NHPOPMALUIO PA3IUYHBIX BUI0B U
(dopM npeacTaBieHUS;

CTPYKTYpUPOBaTh HH(POPMALIUIO, IPEJCTABIISATH €€ B PA3IMYHBIX (hopMax,
WUTIOCTPUPOBATH TpapUIECKH;

OLICHMBATh HAJICKHOCTh UH(OPMALINU TTO CAMOCTOSATEIBHO
c(hOpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKaTHBHBIE YHMBeEpPCaJbHbIe Y4eOHbIe 1eiCTBHUSA
OO0menne:

BOCIIPUHUMATh U (POPMYIHPOBATH CYXK/ICHUS B COOTBETCTBUU C YCIOBUSMHU
U LIeJIIMU OOLIEHHUS], ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B
YCTHBIX U TUCBMEHHBIX TEKCTaX, AaBaTh NOSICHEHUS IO XO/1y PELICHU 3a/1a4H,
KOMMEHTHPOBATH MOJIyYEHHBIA PE3YIIbTAT;

B X0J1€ 00CYXJAEHUS 3a]aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIa€MOM TEMBI,
poOJIEMBI, pelIaeMon 3a/1a4u, BEICKAa3bIBaTh UI€H, HALIEJICHHBIE HA TIOUCK
pELIEHUSs, COITOCTABIATh CBOU CYXKIEHUS C CYKICHUSIMH IPYTUX YUYaCTHUKOB
auaora, OOHapy>KMBaTh pa3INune U CXOJACTBO MO3UIIMIA, B KOPPEKTHOHN Gopme
(opMyIHUpOBATh Pa3HOTIACHS, CBOM BO3PAXKECHMUS;

MPEACTABISATH PE3YJIbTAThl PEUICHUS 33]a4H, SKCIIEPUMEHTA, UCCIEI0OBaHUS,
MIPOEKTA, CAMOCTOSITENBHO BBIOMPATh (POPMAT BBICTYIUICHHUS C YYETOM 3a]1a4
MPE3EHTALUN U OCOOEHHOCTEN ayJUTOPHUH.

PeryisiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranm3anusi: COCTaBJISITh TUIaH, AITOPUTM pPEIICHU 3a/1a4H, BHIOMPATh
CHOCO0 peIIeHUs C YYETOM UMEIOLINXCSA PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEILICHUN C
y4eTOM HOBOHM MH(OpMAIUH.

CaMOKOHTPOJIBb:

BJIa/IETh HABBIKAMU MTO3HABATEIbHON pe(IeKCUU KaK OCO3HAHMUS
COBEPILIAEMBIX JIEUCTBUM U MBICIUTEIIbHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJECTh
crocob6amMu caMONpPOBEPKH, CAMOKOHTPOJISI IPOLEcca U pe3yJibTaTa pelieHUs
MaTeMaTHYCSCKOM 3a/1auH;

MIPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PELIEHUH 33]a4H,
BHOCHUTb KOPPEKTHUBBI B ACSITEILHOCTh HA OCHOBE HOBBIX 00OCTOSITENIbCTB, JAHHBIX,
HalIEHHBIX OLIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBUE PE3YJbTATA LEIH U YCIOBUIM, OOBICHATD
IIPUYMHBI JOCTUKEHUS WIM HETOCTHKEHUS PE3YyJIbTaTOB ACATENBHOCTH, HAXOAUTh
olMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

CoBMmecTHasI 1eATEJIbHOCTD:



MMOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHOW ¥ MHIAUBUAYATHLHOMN
paboThI MpU pelIeHUH YUeOHbIX 3a7a4, IPUHUMATh 11eIb COBMECTHOM
NeSITeIBbHOCTH, TIJIAHUPOBATH OPTraHU3aIMI0 COBMECTHOM pabOThl, pacipeeisiTh
BUJIbI pabOT, JOTOBAPUBATHCA, 00CYKAATh MPOIIECC U Pe3yIbTaT padoThl,
0000111aTh MHEHHSI HECKOJIBKUX JIIOIEH;

y4acTBOBaTh B TPYNIOBBIX (hopMax paboThl (00CYX)aeHUSI, 0OMEH MHECHUM,
«MO3TOBBIE TITYPMbDY U UHBIC), BEITIOJHATH CBOIO YaCTh PabOTHI U
KOOPJIMHUPOBATH CBOM JICHCTBUS C IPYTUMH YICHAMHU KOMaH/bI, OIICHUBATh
KaueCcTBO CBOETO BKJIaJla B OOIIMIA MPOYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICUCTBHUSI.

IIpeaMeTHBIE pe3yabTaThI

[IpeameTHBIC PE3yIBTATHl OCBOCHHS TIPOTPAMMBI TI0 MATEMATHKE Ha
0a30BOM YpOBHE Ha YPOBHE CPEIHEro 00I11ero 00pa3oBaHuUsl MPEICTABICHBI 110
rojiaM oOy4eHusI B paMKax OTJIEIbHBIX YUeOHBIX KYPCOB B COOTBETCTBYFOIIHMX
pazjesiax mporpaMmbl 0 MaTeMaTHKE.



OEJNEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

MNOACHUTEJBHASA 3AIINCKA

Y4eOnpiii Kypc «AnreOpa W Hadajga MaTEeMaTUYECKOTO aHAIN3a» SIBISICTCS
OTHUM W3 Hambojee 3HAYUMBIX B MPOTPAMME CTaPIICH IIKOJBI, MOCKOJBKY, C
OJIHOM CTOPOHBI, OH 00ECIIEUMBACT MHCTPYMEHTANIbHYIO 0a3y NJisi U3y4eHHUs BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroill CTOPOHBI, (JOPMHUPYET JOTUUECKOE U
a0CTpaKTHOE MBIIUICHUE Yy4YalllUXCs Ha YPOBHE, HEOOXOJMMOM JJii OCBOCHUS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4alllhuecs OBJAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUSI B MaTEMaTHYECKOH opme.

VYyebHblli Kypc anreOpsl M Havall MaTeMaTUYECKOr0 aHallh3a 3aKJiaJIbIBaeT
OCHOBY [IJIl YCHENIHOTO OBJaJACHUS 3aKOHAMHM (PU3UKU, XUMHUH, OHOJIOTHH,
MOHMMAHUSI OCHOBHBIX TEHJCHIUA HSKOHOMUKM U OOIIECTBEHHOM JKW3HH,
MO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO UCIIOJIb30BAaTh UX B ITOBCEIHEBHOM XKU3HU. B TOXe Bpems
OBJaJicHUE aOCTPaKTHBIMM M  JIOTHYECKH CTPOTUMU  MAaTeMaTUYECKUMU
KOHCTPYKIIMSIMA Pa3BUBAET YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBLIBATH
VUCTUHHOCTh YTBEP)KIEHHUSA, HCHOJIB30BaTh OOOOIIEHHE U KOHKPETHU3ALMUIO,
abcTparupoBaHve ¥ aHaJoruio, GOPMUPYET KPEATUBHOE U  KPUTHYECKOE
MbIIIIeHHe. B Xome m3ydeHus anreOpbl M Hadajdl MaTEeMaTHYECKOTO aHain3a B
CTapIIeHl MIKOJIe yJallrecs MoJy4atoT HOBBIA OMBIT PEIIEHUs MPUKIAIHBIX 3aj1ay,
CaMOCTOSITEJILHOTO TTOCTPOCHUSI MAaTEMAaTUUYECKUX MOJICNICH pealibHbIX CUTyalluid 1
UHTEpPIIPETAllUK  TOJYYEHHBIX  PEUIEHUH, 3HAKOMATCS C  OpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEHM B MpUPOJAE, HAyKe U B HCKYCCTBE, C
BBIJIAIOIIMMUCSA MAaTEMATUYECKUMU OTKPBITUSMU U UX aBTOPAMM.

Kypc o6nagaer 3HAYMTEIBLHBIM BOCHUTATEIBbHBIM MOTEHIIMAIOM, KOTOPBIM
peanusyercs Kak 4epe3 y4eOHBbI MaTepuall, CoCOOCTBYIONIUN (OPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK M 4Yepe3 chenuduky ydeOHOU AesITeIbHOCTH,
TpeOyrolen CaMOCTOSITENIbHOCTH, aKKypaTHOCTH, MPOIOTIKUTEIHLHON
KOHIICHTpAIIMX BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJYUYEHHBINA Pe3ysIbTar.

B ocHoBe MeToauku oOOydeHHs] anredpe W HadajlaM MaTeMaTH4eCcKOro
aHaJu3a JISKUT JeITeIIbHOCTHBIM MPUHITUIT 00yUYEHUS.

CrtpykTypa Kypca «Anredpa v Hadajia MaTeMaTUYECKOTO aHAIN3a) BKITFOYACT
CIEAYIOIINE COAEPKATEIbHO-METOIUUECKUE JuHUU: «YUucia U BBIYUCICHUS,
«Dyukuuu  u rpadpukn», «YpaBHEeHUsT W HepaBeHCTBa», «Hauana
MaTeMaTH4ecKoro aHanusa», «MHoO)kecTBa U JIoTMKa». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOJIMYECKUE JIMHUM H3Y4YalOTCAd Ha MPOTSHKEHUM JABYX JIET



oOydYeHHs B CTapIiel MIKOJIe, €CTECTBEHHO JOIOIHSIS IPYT IPyra M MOCTENEHHO
HACBIIIASICh HOBBIMM TE€MaMM W paszaenamu. JlaHHBIA Kype  SIBIISIETCA
WHTETPATUBHBIM, IIOCKOJIbKY OOBEAUHSIET B ce0€ COJEpKAHHE HECKOJIbKUX
MaTeMaTUYECKUX JTUCIUIUIMH: aareopa, TPUTOHOMETPHS, MaTEeMAaTHYCCKUM aHATU3,
Teopuss MHOKeCTB M Jip. [lo Mepe Toro kak ydaiivecsi OBJIaJIeBalOT BcE Ooiee
IIUPOKAM MAaTEMAaTHYECKUM ammapaTroM, Y HUX MOCJIeI0BaTEIHHO (HOPMUpPYETCS U
COBEPIICHCTBYETCSI YMEHUE CTPOUTh MATEMATUYECKYK) MOJENIb PEaJbHOU
CUTyallid, TPUMEHATh 3HAHMs, IOJy4YeHHBIE B Kypce «Anredpa W Hayajia
MaTeMaTHYECKOT0 aHajii3ay, JJIS PEIIeHUs CaMOCTOSTEIbHO CPOPMYITUPOBAHHON
MaTeMaTUYECKOW 3a7auM, a 3aT€M UHTEPIPETUPOBATH MOJIYYEHHBIN PE3yNbTaT.

ConepxarenbHO-METOIMYECKAs JIMHUA «YHHCIa W BBIYMCICHUSD 3aBEPIIACT
dbopMUpOBaHHUE HABBIKOB MCIOJIL30BAHUS JEHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4YaTO B OCHOBHOMW mikoJjie. B crapiiell mkosje oco0oe BHHUMaHHUE YIEISIETCS
(GbOpMHPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
WCIIOJB30BaHUE PA3IUYHBIX (OPM 3alUCH JEHCTBUTEIBHOTO YHCIA, yMEHHUE
pallMOHAJIbHO BBITMOJHATh JEHUCTBUSL C HUMM, JeiaTh MNPUKUAKY, OICHHUBATH
pesyapTar. OOydarouiyecs: MOJIy4YaroT HaBBIKK MNPUOIUAKEHHBIX BBIUMCICHUM,
BBITIOJTHEHUS JICMCTBUM C YHCIIAaMH, 3alMCaHHBIMU B CTaHIapTHOH dopmMme,
MCIIOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAXKEHHUI.

Jluans «YpaBHEHUST U HEPABEHCTBA» PEANU3YETCS Ha MPOTSIKEHUU BCETO
oOy4yeHUs B CTaplieil IIKOJE, MOCKOJBbKY B KaXJAOM pazferie porpaMMbl
MPETYCMOTPEHO PEIIEHNE COOTBETCTBYIOMUX 3amad. OOyuaromiyecs OBIalIeBaIOT
pPa3IMYHBIMU METOJAMHU PELICHUS UEbIX, PAlUOHAIbHBIX, UPPALMOHAIBHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMHUYECKUX W  TPUTOHOMETPUUYECKHX  YPaBHEHU,
HEPABEHCTB U NX cUCTEM. [loydyeHHbBIE YMEHUS UCTIOJIB3YIOTCS MPU UCCIIEIOBAHUN
GyHKIIUN ¢ TTOMOIIBIO MPOU3BOJHOM, PEIICHUU MPUKIATHBIX 3a/Jad M 3a7ad Ha
HAaXOXXJEHUE HauOONBIINX W HAUMEHBIINX 3HadeHuW Qyukuu. JlanHas
collepKaTeNibHasl JIMHUS BKJIIOYaeT B ceOs Takke (QopMUpOBaHUE YMEHUU
BBITIOJTHATh pacuéTbl 1o ¢GopmysiaMm, MpeoOpa3oBaHUs IEJIbIX, PAMOHATBHBIX,
UppAIlMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHHUM, a TaKKe BBIPAKCHUH,
coJiepKalllux cTeneHu u Jiorapudmbel. braromaps u3ydeHHro ajireOpandyeckoro
Marepuajiia MPOUCXOJIWT  JajbHEWIlee  Pa3BUTUE  AITOPUTMHYECKOTO U
a0CTPAaKTHOTO MBINIJICHUST Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTUBHBIX
paccyxaeHuid, paboThl C  CHMBOJIbHBIMH  (opMamMu,  TpeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJEC PAaBEHCTB M HEpPaBEHCTB. AjreoOpa
npemnaraetT d(PQGEeKTUBHBIE WHCTPYMEHTHI JUIsl PEIIEHUS MPAKTUYECKUX U
€CTECTBECHHO-HAYYHBIX 33Ja4, HAIJISIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
A3bIKA HAYKH.



CopepxxarenpbHO-MeTOAUYeCKass JUHUAS «DyHKIMH W TpaduKm» TECHO
NEPEIUIETAECTCS C IPYTUMH JIMHUSAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1aET
MOCJIEIOBATEIBHOCTb U3y4YEeHUs MaTepuania. N3yuyenue CTEIMECHHOM,
MOKa3aTeJIbHOM, JJorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX YYEOHBIX
MPEAMETOB U PEATHHOMN KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM aHAIU30M,
TaK W C PEIICHHWEM YpaBHCHHWH M HepaBeHCTB. [Ipu »ToM OoJibllIoe BHUMaHHE
yaensercs GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (OpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIMYMHAMH, HCCIENOBATh TOJy4YeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi cojep:KaTeIbHON JTUHUN HAIleJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, IMO3BOJISIIOIIUX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYUHAMHU B
paznu4yHOi (opMe: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBINIJICHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHas nuHusl «Hayana mareMaTHYeCcKOro aHalau3a» IO3BOJISET
CYILIECTBEHHO PACIIMPUTHh KPYTI KaKk MaTeMaTHYECKHUX, TaK W MPUKIAJAHBIX 3ajad,
JIOCTYIHBIX 00Y4YaroIIUMCsl, Y KOTOPBIX MOSBIISIETCS BO3MOXHOCTh UCCIEAOBATh U
CTpouTh Tpapuku (YHKIUH, ONpenensTh HX HauOOJIbIINE W HAaUMEHBIINE
3HAUEHUS, BBIYUCIATH MUIOMAAu (GUryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JHMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TOCTPOCHUSI MAaTEMAaTHYECKUX MOJIeJIed pealbHBIX CHUTYyallui,
HaXO0XXJICHUS HAWIYYIIErO PEUICHUsS B MPUKIAIHBIX, B TOM YHUCIE COLHAIBHO-
PKOHOMMYECKHUX, 3aJayax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOrO aHaJIN3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTHYECKOTO U KPEaTUBHOTO
MBIIIUICHUSI, (OPMHUPOBAHUIO YMEHHUM pacrio3HaBaTh IMPOSIBJICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHMKE W HucKycctBe. OOyuwaromuecss Y3HAIOT O
BBIJIAIOIINXCST pe3yJibTaTaX, MOJYYEHHBIX B XOJE€ PAa3BUTHS MaTEMAaTHKU Kak
HayKH, U KX aBTOpax.

CopepkarenbHo-MeToAMYecKas TMHUS «MHOXECTBa U JOTMKa» B OCHOBHOM
MOCBSIIIEHAa  JJEMEHTaM  TEOPUHU  MHOXECTB. TeopeTUKO-MHOKECTBEHHBIC
MPECTaBICHUs MPOHU3BIBAIOT BECh KYpC MIKOJIHHOM MaTEMaTUKU W TMpejiararoT
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONUN BCE pa3eibl MATEMATUKU U €€
MPUJIOKEHUIN, OHU CBSI3BIBAIOT Pa3HbIE MATEMATHUYECKUE NUCIUIUIMHBI B €IMHOE
nenoe. [loaToMy Ba)XKHO AaTh BO3MOXKHOCTH IIKOJBHUKY MOHUMATh TEOPETUKO-
MHOKECTBEHHBIN SI3bIK COBPEMEHHOM MAaTEMAaTUKH M UCIIOJNb30BATh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa m Havala MaTeMaTHYECKOTO aHAIIA3a» MPUCYTCTBYIOT
TaK)k€ OCHOBbI ~MaTEMaTUYECKOTO MOJECIUPOBAHUSI, KOTOPbIE€ IPU3BAHBI
chopMHUPOBATh HABBIKU MOCTPOEHUSI MOJIENIEH peabHbIX CUTYallUid, UCCIEIOBAHUS



THX MOJEJIed C MOMOUIbIO ammapaTa aiareOpbl U MaTeMaTUYeCKOro aHauu3a u
WHTEPHPETALNUN TOJYYECHHBIX PE3yJbTAaToOB. Takue 3aaHusl BIUIETEHBI B Ka)KIbIA
U3 Pa3JesioB IIPOrPaMMBI, IIOCKOJIBKY BECh MAaT€pHall Kypca INUPOKO UCIOJIb3YETCS
JUIsL peLeHUs] IPUKIIAAHBIX 3a1ad. 1Ipu penieHun peanbHbIX NMPAKTHYECKUX 3a4ad
yyaliecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, HCIONb30BaTh AHAIOTHIO, 0000MATh W KOHKPETHU3HPOBAThH
npobiieMy. [lesTenbHOCTh MO (HOPMHUPOBAHHMIO HABBIKOB PEIICHHUS MPHKIATHBIX
3aJa4 OpraHU3yeTcs B MPOIECCE U3YUEHHUs BCEX TeM Kypca «Auredpa v Hayaia
MaTE€MaTHYECKOr0 aHAJIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4yeOHOM muiaHe HA M3y4YeHHMe Kypca ajre0pbl M HA4YaJl MAaTEeMATH4€CKOTO
aHaJM3a Ha 0a30BOM ypOBHe OTBOAUTCS 2 yaca B Heaedw B 10 kiaacce — 68
yacoB U 3 yaca B Heaearw B 11 kiuacce — 102 yaca, Bcero 3a aBa rojaa
00y4enusi — 170 yacos.



COILEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

Yuciaa 1 BBIYUCTCHUSA

Panmonaneupie umncia. OOBIKHOBEHHBIE U JIECATUYHBIE JApOOHU, MPOLIEHTHI,
OeCKOHEUYHbIE  MepuoanyYecKue  ApoOu.  ApudMeTudyeckue  Oomepauuud  C
palMOHAIBHBIMU YHCIIAMHU, MPEOOpa30BaHUsl YMCIOBBIX BhIpaxkeHuH. lIpuMeHeHue
Apo0eil M MPOLIEHTOB ISl PEIICHUs] MPUKIAAHBIX 33a]ad U3 Pa3IMYHBIX OTpaciei
3HAHUU U PEAJIbHOM KU3HU.

HenictBurenpHple  4yucia. PamuoHanpHble W UPPALMOHAIBHBIE  YHCIIA.
Apudmerrueckrue omnepanuu ¢ JeHCTBUTEIbHBIMU yuciaamu. [IpubinnxéHHble
BBIYMCIICHUS], IPABUJIA OKPYTJIEHUS, PUKUIKA U OLIEHKA PE3YJIbTAaTa BHIYMCICHUM.

Crenenb ¢ nenbM nokasaresneM. CtannaptHas (hopma 3arnucu JeHCTBUTEIbHOTO
yucna. Vcnonp3oBanue noaxonsmed (GopMmbl 3amMcH ACHCTBUTEIbHBIX YHCEN IS
pelIeHns PAKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHBIX.

ApudmMernuecknii  KOpeHb ~ HaTypaibHOM  crteneHu.  JleilctBus ¢
apu(PpMETUYECKUMH KOPHSIMH HATypaJIbHOM CTEIIEHHU.

CHHyC, KOCMHYC M TaHI€HC YMCIOBOTO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YHCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUM. OCHOBHBIE
TPUTOHOMETpHUECKHE (HOPMYIIBI.

YpaBHeHHE, KOPEHb YpaBHEHUs. HepaBeHCTBO, pelleHrue HepaBeHcTBa. MeTon
MHTEPBAJIOB.

Pelenue uenbix 1 1poOHO-PALIMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPaBHEHUN U HEPABEHCTB.

Pemenne TpuroHOMETPUYECKUX YPABHEHU M.

IIprMeHeHnne ypaBHEHUN U HEPABEHCTB K PELICHUIO MAaTeMaTHYECKHUX 3a1ay U
3a/1a4y U3 pa3au4HbIX 001acTel HAyKH U peanbHOW KU3HH.

DYyHKIUN U TPaPUKHU

OyHkIus, cnocoos! 3ananus Gyukmuu. ['paduk dyakumun. Bzaumuo o6patHbie
GbyHKIHH.

OOnacTe ompeneNeHuss U MHOXECTBO 3HaueHMid (QyHkuuu. Hymmu ¢yHKimm.
[TpoMexxyTKkH 3HAKOMIOCTOSHCTBA. YETHBIE 1 HEUETHBIC (PYHKIIUH.

CrenenHass (yHKIMsI ¢ HaTypaJbHbIM U LIENbIM MOKa3aTeneM. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHs N-0i CTEHICHHU.



TpuronoMmerpuueckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUECKUX
(GyHKIUI YUCIOBOTO apryMEeHTa.

Hauvana mareMaTH4ecKOro aHajau3a

[TocnenoBatenbHOCTH, CIOCOOBI 3a/laHusl MOCeAoBaTeIbHOCTEH. MOHOTOHHBIE
MIOCJIEI0BATEIbHOCTH.

ApudmeTrnueckas ¥ reomMeTpuieckas mporpeccuu. beckoHeuHo yObIBaromias
reomeTpudeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIICH T'€OMETPUUECKOI
nporpeccur. PopMmyrna CIOXHBIX MPOIEHTOB. Vcmonb3oBaHue Mporpeccuu s
pElIeHUs pealibHbIX 3a/1a4 MPUKJIAJIHOTO XapaKTepa.

MHo:kecTBa M JIOTUKA

MHokecTBO, omepauuu HajJ MHOXecTBaMu. Jluarpammbl Ounepa—BeHHa.
[IpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOIO amnmapara [JJjs OINHCAaHUs pPeabHBIX
MIPOIIECCOB U ABJICHUM, TIPU PELICHUH 3a/1a4 U3 JPYTUX YYeOHBIX MPEIMETOB.

Omnpenenenune, TeopeMa, CIEICTBHUE, T0KAa3aTEIbCTBO.

11 KITACC

YucJia v BBIYMCICHUSA

HatypanbeHbie u nenblie yncina. IIpu3Haku 1eIMMOCTH LEIBbIX YUCEIL.

CreneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapugm ymcna. JlecaTuuHbIE U HaTypaIbHbIE JOTapU(MBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaXXEHU, COAEpKAUX JTOTapu(MBbI.

[IpeoOpa3oBaHre BBIpAXEHUM, COJEpKALIUX CTENEHH C PaldOHAIbHBIM
II0KA3aTEJIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpaBHEHHS U HEPABEHCTBA.

Jlorapupmuyecknue ypaBHEHUS! U HEPABEHCTBA.

CucrteMbl JUHEHHBIX YpaBHEHUMU. PellleHre NPUKIAIHBIX 337a4 C MOMOIIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUM.

CucTeMbl U COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpruMmeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKHUX
3a/1a4 ¥ 3a71a4 U3 Pa3IMuHbIX 00JIacTell HAyKW U PEATbHON KU3HHU.

DYyHKIUHN U TPAPUKHU

Oynkrus. [lepuognueckue Gynkimu. [IpoMexyTku MOHOTOHHOCTH (YHKITUU.
Makcumymbl W MHUHUMYMbl (yHKiuu. Haubonbpinee ¥ HauMeHbllee 3HAYECHUE
(GyHKUIHMH Ha TPOMEKYTKE.

Tpuronomerpudeckue QGyHKIINH, UX CBOMCTBA U TPaPHUKH.

[TokazarenpHast u gorapudmuyeckas GyHKIUU, UX CBOWCTBA U TPapUKH.



Hcnonp3oBanne rpadukoB GYHKIUN ISl pEIICHHsS ypaBHEHUN M JHMHEHHBIX
CUCTEM.

Ucnonb3zoBanne rpadukoB (QYyHKIUN 71 HCCIEAOBaHUS IPOLIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPU PEUICHUU 3a/lad U3 JAPYTUX Y4eOHbIX
IIPEAMETOB U PEAJIbHOMN KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaIM3a

HenpepriBable GpyHKIINN. MeTO1 MHTEPBAJIOB Vsl pEIIICHUS] HEPABEHCTB.

[TpousBoanas pyukiuu. ['eomeTprdeckuii U PU3NUECKUNA CMBICT TPOU3BOIHOM.

[IpousBoanHbie neMeHTapHbIX QyHKIUN. DOpMyIbl HAXOXKIEHUS TPOU3BOIHON
CYMMBI, TPOU3BEJEHUS U YACTHOTO (PYHKIUH.

[IpuMeHeHre TpPOW3BOJHOM K HMCCIENOBAHHMIO (PYHKUMHA HA MOHOTOHHOCTHh U
skcTpeMyMbl. HaxoxneHne HanOOJIbIIEr0 M HAaUMEHBIIETOo 3HA4Y€HUsA (PYHKIMHU Ha
OTpE3KE.

IIpuMeHeHne NPOU3BOAHOM JUIA HAXOXICHUSA HAWIy4yllero peleHus B
MPUKIAAHBIX 3a7a4ax, JJI1 ONpe/IeJICHUsI CKOPOCTH MpOoLEecca, 3aJaHHOTO (GOopMyIIoi
WU TpadUKOM.

[TepBooOpaznas. Tabnuiia nepBooOPaA3HBIX.

WuTerpan, ero reoMmeTpudeckuil 1 pu3ndeckuii cMbIci. Berancnenue nurerpana
o ¢popmyne Hetotona—Jleitbuuma.

HPEIMETHBIE PE3YJIBTATDI

OcBoenne yueObHOTO Kypca «Anrebpa W Hayaia MaTeMaTUYECKOTO aHAIN3a» Ha
YpOBHE cCpeaHero oOuiero o0pa3oBaHUsl JOJDKHO OOECreyuBaTh JAOCTHXKCHHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTENIbHBIX PE3yIbTaTOB:

10 KUIACC

Yucaa 1 BbIYUCIEHUSA

OnepupoBaTh TMOHATHSMU: palMOHAIBHOE W JICUCTBUTEIBLHOE  YHCIIO,
OOBIKHOBEHHAsSI U IECSITUYHAS IPOOb, MPOIICHTHI.

BrmoaAaTe apu(MEeTHICCKHE onepanuu c palMoHaIbHBIMHU 51
JIEVCTBUTEIILHBIMU YHCIIAMHU.

BrinonHsaTh NpUOMIKEHHBIE BBIYMCICHUS, WCIIOJIB3YS MpPaBUIIa OKPYTJICHHS,
JenaTh MPUKUAKY U OLICHKY Pe3yJIbTaTa BhIUUCICHUM.

OrniepupoBaTh MOHATUSIMU: CTEIICHb C IIEJIbIM TOKa3aTeseM; cTaHaapTHas ¢hopma
3aluCy JEHUCTBUTENBHOTO YKCIA, KOPEHb HATypajlbHOW CTENEHH; HCIO0JIb30BATh
MOAXO/ISNIYI0 (DOPMY 3amUCH JTEHCTBUTEIBHBIX YUCEN ISl PEIICHUS MPAKTHICCKUX
3a7a4 ¥ MPEJCTABICHUS JaHHbIX.



OnepupoBarh NOHATHUSMU: CUHYC, KOCUHYC M TAHIE€HC NPOU3BOJIBHOIO YIJIa;
MCIIOJIb30BaTh 3allMCh MPOU3BOJIBHOIO yria yepe3 OO0paTHblE TPUTOHOMETPHUECKHE
(GyHKITUH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MOHATUSMU: TOXJIECTBO, YpPAaBHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIBHOE, MPPAMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BoeinonHATe npeoOpa3oBaHUs TPUTOHOMETPUUECKUX BBIPAXKEHUM U pelaTh
TPUTOHOMETPUYECKUE YPABHEHHSI.

BhINonHATE IpeoOpa3oBaHusl LEbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
BBIPOKEHU M pelllaTh OCHOBHBIE THUIIbI LIEJIBIX, PALIMOHAIBHBIX U HUPPAIIMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHMS U HEPABEHCTBA I PELICHHUS] MaTEeMATHYECKUX 3a1ad U
3a]1a4 U3 pazIM4HbIX 00JacTe HayKU U peasbHOM KU3HHU.

MopenvpoBaTh peajlbHble CUTyallMM Ha S3bIKE anreOpbl, COCTaBIATH
BBIPDAKECHMS, YpPaBHEHMWS, HEPAaBEHCTBA IO YCIOBUIO 3aJlayd, HCCIEA0BaTh
MOCTPOEHHBIE MOJIEIIN C MCIIOJIb30BAHUEM alllapara aiareopsl.

DOyHKUUM U TpaduKku

OnepupoBarth MOHATUAMH: (PYHKIUSA, CHOCOOBI 3aJaHus (YHKUUHU, OOJACTh
ONMpEeNeNeHns] U MHOXXECTBO 3HAueHUW (QyHKUMH, Tpaduk QYHKUUH, B3aUMHO
oOpaTHbIe PYHKIUU.

OnepupoBaTh NOHATUSAMU: YETHOCTh U HEUETHOCTh (PYHKLUMH, HYJIU (PYHKIHH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpa@uku GyHKIMM 715 pelIeHUs YpaBHEHUH.

Crpouth M uMTaTh TrpadUKu JUHEHHOW (PYHKIUU, KBAJAPATUYHOU (PYHKIUH,
CTETNIEHHOHN (PYHKIIMH C LEIbIM TTOKa3aTEJIEM.

Ucnonb3oBath rpaduku (QyHKUMH A7 UCCIEJOBaHMS  IPOLIECCOB U
3aBHCHUMOCTEH MpH pEIIeHUH 3a7ad M3 JPYruX y4eOHBIX IMPEeIMETOB U pPeajbHOU
KU3HU; BbIpakaTh GOpMyIaMHu 3aBUCUMOCTH MEK/y BEIMYMHAMHU.

Hauvana mareMaTH4ecKoOro aHajausa

OnepupoBaTh  NOHATHUAMHU:  TOCIEAOBATENbHOCTh, apuMeTHyeckas M
reOMETpUYECKas MPOrPECCUH.

OnepupoBarh MNOHATUAMM: OECKOHEUHO  YyObIBaroUmasi TeoMeTpUYecKas
nporpeccusi, cyMMa 0€CKOHEYHO YOBIBAIOLIEH T€OMETPUUECKON MPOrPECCUHU.

3anaBaTh NOCAEAOBATEIbHOCTH PA3IMUYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOWCTBA ITOCIEAOBATEIBHOCTEM M IPOTPECCHU I PELICHUS
peanbHbIX 3324 NPUKIIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBath NOHATUAMH: MHOXKECTBO, OIIEpaLlMU HaJl MHOKECTBAMHM.



Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN alllapaTr JJisl ONKUCAHUS PEATIbHBIX
IPOLIECCOB U ABJICHUMN, IIPU PEIICHUH 3a/1a4 U3 JPYTUX YUeOHbIX IPEIMETOB.
OnepupoBath NOHATUAMHU: OIIPEACIICHNE, TEOPEMA, CIEICTBUE, TOKA3aTEIbCTBO.

11 KITACC

Yuciaa 1 BBIYUCTCHUSA

OnepupoBarh MOHATHSAMHU: HATypaJbHOE, LEJIO€ YHCIO; HCIOIb30BaTh
IIPU3HAKH JIEIMMOCTH LENBIX YUCEI, PA3JI0KEHUE YNCIIa HA POCTHIE MHOKUATEIN JUIS
pelnieHus 3aaad.

OnepupoBaTth MOHSATUEM: CTEIIEHD C PAMOHAIIBHBIM ITOKA3aTEIIEM.

OnepupoBarTh NOHATUSAMU: JOrapu@m yuciaa, IAECATUYHBIE M HATYypaJIbHbBIE
orapuMsl.

YpaBHeHMs U HEPABEHCTBA

[IpumMeHsATh CBOMCTBA CTENEHU JIJIs MPEe0Opa3oBaHus BHIPAKEHUHN; ONEPUPOBATH
MOHATUSAMU: TOKA3aTEJIbHOE YPAaBHEHUE UM HEPABEHCTBO; PELIATH OCHOBHBIE THIIBI
ITIOKA3aTEJIbHBIX YPABHEHNN U HEPABEHCTB.

BeinonHATe  npeoOpa3oBaHUsl  BBIPAXKEHUM,  COJAEpXKAIIUX  JIOrapu(MBbL;
ONEepUPOBATh MOHATUSAMU: JorapupMuueckoe ypaBHEHHE U HEPABEHCTBO; pEILaTh
OCHOBHBIC TUIIBI JIOTAPU(MHUUECKIX YpaBHEHUN U HEPABEHCTB.

Haxoaute pemienus npocTenmx TPUroHOMETPUIECKUX HEPABEHCTB.

OneprpoBaTh MNOHATUSMH: CUCTEMA JIMHEMHBIX YPABHEHUHW U €€ PEIICHUE;
HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JIJI PELIEHUS PAKTUYECKUX 3a4a4.

Haxonute peuieHus MpOCTEUIIMX CHUCTEM M COBOKYIHOCTEW pPalMOHAIBHBIX
YPAaBHEHUU U HEPABEHCTB.

MopenvupoBaTh peajibHble CUTYallMM Ha S3bIKE anreOpbl, COCTaBIATh
BBIPAKEHUsI, YPABHEHHUSI, HEPABEHCTBA U CHUCTEMBI 10 YCIOBHIO 3aa4H, UCCIIEI0BATh
MOCTPOEHHBIE MOJIEH C UCTIOJIb30BAaHUEM alllapaTta ajareOphl.

DYyHKIUHN U TPAPUKHU

OnepupoBaTh  TMOHATHUSMU:  TEpUOAMYECKas  (QYHKIUSA,  TPOMEKYTKHU
MOHOTOHHOCTH (DYHKIIMH, TOYKU SKCTpeMyMa (PYHKIMU, HAauOOJbIIIee U HauMEHbIIIee
3HauYeHUs (YHKLIHMH Ha MIPOMEXKYTKE; UCIOJIb30BATh UX U1l UCCIAEAOBaHUS (DYHKIINH,
3aJIaHHOM TpadUKOM.

OnepupoBath TNOHATHAMHU: TpapUKU TOKA3aTEIBHOM, JOrapu@MUYECKON u
TPUTOHOMETPUUECKUX (PYHKIMH; M300pakaTh WX HA KOOPAWHATHOM IIOCKOCTH H
UCIIOIb30BaTh JJIsl PELICHNS] YPAaBHEHNU U HEPABEHCTB.

N300paxxath Ha KOOPAMHATHOW MJIOCKOCTH IpaUKHU JUHEHHBIX YpaBHEHUU U
HCMOJI30BAaTh UX JJIS1 PELICHUSI CUCTEMBI IMHEMHBIX YPABHCHUMU.



Ucnonp3oBath rpaduku (QyHKUMH AJ8  UCCIEJOBAHMUS  IPOLIECCOB U
3aBHCHUMOCTEH U3 IPYTrUX y4eOHBIX AUCIUTUINH.

Hayana mareMaTH4ecKOro aHAIU3a

OnepupoBaTh NOHATUSAMHU: HENpEpbIBHAS (PYHKIMS; MPOU3BOAHAS (DYHKLNU;
UCIIOJIb30BaTh T€OMETPUUYECKUN U (DU3UUECKUN CMBICT MPOU3BOIHOM ISl pEIICHUs
3az1ay.

HaxoauTs mpou3BOAHBIE 3JE€MEHTAPHBIX (DYHKIMH, BBHIYUCISATH MPOU3BOTHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (YHKITHII.

Hcnonp30BaTh MPOU3BOAHYIO ISl UCCIEN0BaHUS (DYHKIMU HA MOHOTOHHOCTD U
HKCTPEMYMBI, TPUMEHSTh PE3YJIbTAThl UCCIETOBAHUS K TIOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NPOM3BOAHYIO [UISl HAXOXKACHUS HAWIYYLIErO pELICHHS B
IIPUKJIAJIHBIX, B TOM YHUCJIE COLMAIIBHO-DKOHOMUYECKHX, 3a1a4ax.

OnepupoBaTb  MOHATUSAMHU: [EpBOOOpa3Hass W  HHTErpaia; IOHUMATh
reOMEeTPUUYECKUN U PU3NYECKUI CMBICI UHTErpaa.

Haxonuth nepBooOpa3Hbie 3JIEMEHTAPHBIX (PYHKUWN; BBIUUCISATH UHTETpal IO
dhopmyne Hetotona—JleiiOHuIa.

Pewars npukiagHele 3axadd, B TOM YHCIE COLUAIBHO-DKOHOMHUYECKOIO H
(bu3MYECKOT0 XapaKkTepa, CpeICTBAMU MaTEMAaTUYECKOT0 aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HazBanue pasaena (Tembr) KomuaecTso OcHOBHOE coJiepKaHUE OcHOBHBIE BUJIbI
Kypca 1acoB JEATEIIbBHOCTH 00yJaroUIuXCs
MHoecTBO, Oniepalvu HaJl Hcnonws30BaTh TEOPETUKO -
MHOeCTBaMU. J[uarpammel MHO>KECTBEHHBIN armapar JJig OMUCaHus
Oinepa—Benna. PanronanbHbie XO0J1a pEIICHHs] MaTEMAaTHYECKUX 3a/1ad, a
yucia. OOBIKHOBEHHBIE U TaK)K€ peabHBIX MPOLECCOB U SIBJICHUH,
JECSATUYHBIC TPOOU, MPOIICHTHI, IIPY pEIICHUH 3a71a4 U3 APYTUX yIeOHBIX
OECKOHEYHbIE IEPUOUUECKUE npeameToB. OnepupoBaTh MOHATHSIMHU:
npobu. ApudMeTHdecKre onepalu  paldoHaIbHOE YUCIIO, IEUCTBUTEIHHOE
M C palMOHAJIbLHBIMU YHCIIAMHU, YHUCJI0, OOBIKHOBEHHAS P00k, AECATUUHAS
HoseeTsa npeoOpa3oBaHusl YUCIOBBIX JpOoOb, MPOIEHTHI. BBIMOTHATE
paIMOHATBHBIX U . .
. BbIpakeHuid. [I[pumenenue nqpobeit u = apudMeTuyecKre oneparu C
JNEWCTBUTEIbHBIX YHCEIL. 14

PannonanbHbie ypaBHEHUS
Y HEPABEHCTBA

MPOLICHTOB ISl PELICHUS
MPUKJIAHBIX 33/1a4 U3 PA3JIMYHBIX
OTpaciiell 3HaHUW U peallbHOU
JKU3HU. [[eMCTBUTEIILHBIC YHCIIA.
PanmonanbHble 1 HppallUOHAIIBHbBIE
gucia. ApudpMeTuuecKue oneparun
C ICUCTBUTEIBHBIMHU YHCIAMHU.
[IpuGamKeHHbIE BEIYUCIICHUS,
MpaBUJia OKPYTJICHUS, IPUKUJIKA U
OLICHKA PE3YJIbTATa BBIYUCIICHUM.

palMOHATIBHBIMU U JE€WCTBUTEIILHBIMU
YUCIaMU;, MPUOTUKEHHBIEC BBIYUCIICHUS,
WCIOJIb3YS MpaBuiia OKpyrieHus. Jlenate
MIPUKUJIKY U OLIEHKY pe3yJbTara
BbIUHCIICHUN. OnIepupoBaTh NOHATUSIMU:
TOXJIECTBO, YpAaBHEHUE, HEPABEHCTBO;
LIE€JIOE U PALIMOHAIIBHOE YPAaBHEHUE,
HEPABEHCTBO. BBINIOIHATH
npeoOpa3oBaHusl HENbIX U PAIlMOHATBHBIX
BbIpAKECHUM. Periath OCHOBHBIE THUIIBI




@OyHKIUYU U TpaduKu.
CreneHs ¢ UEIbIM
ToKazaTesieM

ToxnecTBa 1 TOXKIECTBEHHbIE
npeoOpa3oBaHus. Y paBHEHHUE,
KOpeHb ypaBHeHUs. HepaBeHCTBO,
penieHne HepaBeHcTBa. Meton
MHTEpBaloB. Pemenne nensix u
JIPOOHO pallMOHAJIBHBIX YPaBHEHUHN
Y HEPABEHCTB

DyHKIMS, CIOCOOBI 3a/IaHUs
¢bynkunn. BzaumMHo oOpaTHbie
bynkuuu. ['padux byHKIAN.
O6unacTh onpenesieHus u
MHOKECTBO 3HAUCHHUM (PYHKIUH.
Hymu pyukuu. [IpomexyTku
3HAKOIOCTOSIHCTBA. YETHBIE U
HeueTHble QyHKIUU. CTeneHsb ¢
1enbIM okazatenaeM. CtanaapTHas
dbopma 3anucu ACUCTBUTEIHHOTO
yucia. Mcnons3oBanue
noaxosiei Gopmel 3anucu
JEUCTBUTEIbHBIX YACEIT JIs1
pelieHns MPaKTUYECKUX 3a71ad U
MIpEeICTaBJICHUS TAHHBIX.
CrenenHast pyHKIUS C
HaTypaJIbHBIM U IEIbIM
nokasaresneM. Ee cBolicTBa U

LEJIBIX UPPALlMOHAIBHBIX YPABHEHUN U
HEpaBEeHCTB. [ [puMEHsTh pamoHaIbHbIE
YPAaBHEHMS U HEPABEHCTBA ISl PELLICHUS
MaTeMaTUYECKHX 3a7a4 U 3a7a4 U3
pa3IMYHBIX 00JACTEN HAYKU U PEATbHON
KU3HU

OnepupoBarh NOHATUAMU: PYHKIUSA,
cnocoObl 3aaHus GQyHKLINU, B3aUMHO
oOpaTHbie PYHKIUHU, 001aCTh
OIpe/ieNIEHUs] 1 MHOKECTBO 3HaYCHUM
byHkuuu, rpadux GyHKIMHA, YETHOCTH U
HEYETHOCTh (DYHKIIMH, HYJIH (PYHKIUH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA.
BrinonHsaTe npeodpa3oBaHus CTENEHEH C
IIEJIBIM TTOKa3aTeneM. Vcmonp3oBaTh
CTaHAapTHYIO (hopMy 3amuch
JEUCTBUTEIBHOIO uncia. PopmynupoBaTh
U WUTIOCTPUPOBATh rpapuuecku CBOICTBa
cTeneHHo QpyHKIuu. Beipaxkathb
dbopmysiaMu 3aBUCUMOCTU MEXK]TY
BennurHamMu. Mcmonp3oBath nudpoBsie
PECYpPCHI AJis MOCTPOCHUS TpapuKOB
(YHKIIMH U U3YYEHUS] UX CBOWCTB




rpaduk

ApudmeTnueckuii KOpeHb
N—OM CTEIICHH.
HppanmonanpHbie
YPaBHEHUS U HEPABEHCTBA

18

ApudmeTnueckuii KOpeHb
HATypaJbHOU CTENEHU. JIelCTBUA C
apru(pMETUIECKUMU KOPHSIMU N—OU
crerneHu. Pemenue
UPPALMOHATIBHBIX YPAaBHEHUH U
HepaBeHCTB. CBolicTBa U rpaduk
KOpHSI N-OU CTEIEHU

dopMynupoBaTh, 3aITUCHIBATH B
CUMBOJIMYECKOU Popme u
WJUTKOCTPUPOBATH PUMEPAMH CBOMCTBA
KOPHS N-OW CTENEHU. BBINMOIHATH
npeoOpa3zoBaHus UPPALMOHATBHBIX
BbIpaKCHUH. PermaTe OCHOBHBIE TUIIBI
UppalioOHaIbHBIX YPaBHEHUHN U
HepaBEeHCTB. [[pUMEHSTh 1S peleHus
Pa3IMYHBIX 33]1a4 UPPALUOHATbHBIE
ypaBHEHHUS U HepaBeHCTBA. CTPOUTH,
YUTaTh TpadUK KOPHS N-0U CTETICHHU.
Hcnonb3oBath HUPPOBBIE pECYPCHI IS
nocTpoeHus rpadukoB GyHKUHNA U
M3y4YEHUS UX CBOMCTB

dopmyIibl
TPUTOHOMETPUU. TPUTOHO
METPUYECKUE YPABHEHUS

22

CuHycC, KOCUHYC ¥ TAHT'€HC
YHICJIOBOTO apryMeHTa. ApKCUHYC,
apPKKOCHHYC M apKTaHTCHC
YHUCJIOBOI'O apryMEHTA.
TpuronomeTpruyeckast OKpy>KHOCTb,
OTIpEeJICICHIE TPUTOHOMETPUIECKUX
(GyHKIIHNA YUCIIOBOTO apTyMEHTA.
OCHOBHBIE TPUTOHOMETPUUECKUE
dbopmysl. [IpeoOpazoBanue
TPUTOHOMETPHYCCKUX BBIPAKCHUH.

OnepupoBaTh NOHATHSIMH: CUHYC,
KOCHHYC ¥ TAHT€HC MPOU3BOJIBHOTO YIJIa.
Hcnonb30BaTh 3aMCh TPOU3BOJILHOTO
yria uyepe3 oOpaTHbIe
TPUTOHOMETpUYECKUE QYHKITUH.
BrimonusaTe npeobpazoBanus
TPUTOHOMETPUUYECKUX BBIPAXKECHU.
Pemath OCHOBHBIE THIIBI
TPUTOHOMETPUUYECKUX YPaBHEHUI




Penienne TpUroHOMETPUUECKHUX
YpaBHEHUI

[Tocie1oBaTeILHOCTH H
IPOTPECCUU

[ToBTOpEeHue, 06001IEH e,
CHUCTEMATHU3aINS 3HAHUU

OBLIEE KOJIMYECTBO
YACOB I10
[TPOT'PAMME

68

[TocnmenoBaTenbHOCTH, CIIOCOOBI
3aJ]aHus TIOCIIeI0BATEIEHOCTEH.
MOHOTOHHBIE MTOCIEIOBATEILHOCTH.
Apudmernueckas u
reoMeTpUYECcKasi IPOrpecCcui.
beckoneuHo yObIBatomas
reoMeTpuyecKas Mporpeccusl.
CymMa OeCKOHEYHO yOBIBAIOIICH
reOMETPUYECKOM MPOTrPECCUH.
®dopmyIa CI0KHBIX IPOLEHTOB.
Hcnonp30BaHne MpOrpeccuu s
pelleHus peaTbHbIX 3a7a4
MPUKIIATHOTO XapaKTepa

OcCHOBHBIE MOHSATHS Kypca anreopbl
¥ HaYaJl MaTEMATHYECKOI0 aHaJInu3a
10 knacca, 00001IEeHNE U
cucTeMaTHu3alus 3HaHUI

OnepupoBaTh MOHATUSIMU:
MOCJIEIOBATEIBHOCTD, apu(MeTUYECKAS U
reoMeTpudecKas Mporpeccuu; 6ECKOHEYHO
yOBIBarOIIas TEOMETPUIECKAs
nporpeccusi, cymma 6eCKOHEYHO
yOBIBAIOIIEH T€OMETPUUYECKOM
MPOrpeccuu. 3a1aBaTh
MOCJIEIOBATEILHOCTU PA3TUYHBIMU
crocobamu. [Tpumenste hopmyny
CJIOKHBIX MPOIIEHTOB JUIs PELICHUS 3a/1a4
U3 peajbHOU MPAKTUKH (C
UCTIOJIb30BAaHUEM KATbKYJISTOPA).
Hcnonp30BaTh CBOMCTBA
MOCIIEI0BATEIHHOCTEHN M MPOTPECCUid st
pelIeHus peabHbIX 3a/1a4 MPUKIIATHOTO
XapaxkTepa

[TpuMeHATH OCHOBHBIC TTOHATHUS Kypca
anreOpbl M HaYaJl MaTEMaTUYECKOTO
aHajM3a ;I perieHus 3a1a4 u3 peabHON
KU3HH U IPYTUX MKOJIBHBIX TUCITUTIIINH




11 KITACC

HasBarme pasena (TeMsr) Kypea Konuaectso OcHOBHOE cofep kaHNe OCHOBHBIE BUIBI
1acoB JesTenbHOCTH 00Y4aIOIUXC s
CreneHb ¢ palMOHAILHBIM ®opMyIIHpOBaTh, 3alIMCHIBATh B
nokasaresieM. CBoiicTBa CUMBOJINYECKOU popme u
crenenu. [Ipeobpa3oBanue WJUTIOCTPUPOBATh IPUMEPAMH CBOWCTBA
BBIPAKEHNN, COAEPKAIINX creneHy. [[pumeHsaTs CBOMCTBA CTENIEHU
CremneHb ¢ palMOHAILHBIM palMOHAJIbHBIE CTENIEHHU. JUTsl IPeoOpa30oBaHus BIPAKEHUM.
nokasareneM. [lokazaTenbHas 12 [loka3aTenbHble ypaBHEHUS U ®opMyIHpPOBaATh U WILTIOCTPUPOBATH
¢ynkuus. [lokasarenbHble HepaBeHcTBa. [lokazaTenbHas rpaduyecku CBOMCTBA MMOKA3aTEIbHON
YPaBHEHUS U HEPABEHCTBA ¢byHKIMS, ee CBOICTBA U ¢yHkuy. PemaTh OCHOBHBIE THIIBI
rpaduk NIOKAa3aTeJIbHbIX YPAaBHEHU U HEPABEHCTB.
Hcnonb3oBath 1upoBbIE pecypehl IS
nocTpoeHus rpadgpukoB GyHKUHNA U
M3y4YE€HUS UX CBOMCTB
Jlorapudwm uucna. [lecstuunpie  DopMynHpoBaTh, 3alUCHIBATH B
U HaTypaJbHBIEC TOTapU(MBI. CUMBOJIMYECKOU opme u
JorapudMueckas hyHKIA. [IpeoOpa3zoBaHue BbIpaKEHHUI, WJUTIOCTPUPOBATH IPUMEPAMU CBOMCTBA
coJiep Kallux Jorapu@msl. aorapudma. BeimonHaTh npeoOpazoBaHus
JlorapudmMuueckre ypaBHEHUS U 12

HEpPaBEHCTBA

Jlorapudmuueckrie ypaBHEHUS
Y HEpaBEHCTBA.
Jlorapudmuueckast GyHKIUSA,
ee CBOICTBA U Tpaduk

BBIPOKCHHM, COIEPKAIIHX JTOTaPUPMBI.
dopMyIUpoBaTh U WLTIOCTPUPOBATH
rpau4ecKu CBOMCTBA JIOrapu(PpMUIECKOM
dbynakuu. Pemars OCHOBHBIC THIIBI




Tpuronomerpruyeckue QpyHKIIUN
U UX rpauKH.
Tpuronomerpuueckue
HEPaBEHCTBA

[IpousBoaHas. [Ipumenenue
MTPOU3BOJHOMU

24

Tpuronomerpuueckue
(yHKUIHH, UX CBOMCTBA U
rpaduxu. [Tprumepsr
TPUTOHOMETPUYECKHUX
HEPaBEHCTB

HenpepbiBHbIE (YHKUINU.

Meton nHTEpPBAIOB I
pelleHUs] HEPaBEHCTB.
[TpousBoaHas GyHKIINU.
I'eomerpuuecknit u
(bU3UYECKUl CMBICI

aorapu(pMUUECKUX ypaBHEHUH U
HepaBeHCTB. Mcnonb30BaTh UG POBLIE
pECYpPCHI AJi MOCTPOCHUS IpapuKOB
(GYHKIMI 1 U3y4eHHSI UX CBOWCTB.
3HAKOMUTBCS C UCTOPUEN PA3BUTHS
MaTE€MaTHKHU

OnepupoBaTh MOHATUEM MTEPUOIAYECKAS
¢ynkuus. CTpouTh, aHAIU3UPOBATD,
CpaBHUBATH rpapuKH
TPUTOHOMETPUUECKUX (PYHKIIHIA.
DopMyJIHPOBATh U WLTIOCTPUPOBATH
rpaguyecku cBoicTBa
TPUTOHOMETPpHUUECKUX (PyHKIMI. Pemars
IIPOCTENIINE TPUTOHOMETPUYECKHUE
HepaBeHCcTBa. Mcnonb3oBaTh rpaduku Juist
pelIeHus] TPUTOHOMETPUUYECKUX
HepaBeHCTB. Mcnonb30BaTh UG POBbIE
pecypchl Ji MOCTPOCHUS rpapuKoB
(GYHKIUN 1 U3yYEHUsI UX CBOMCTB

OnepupoBaTh NOHATUSIMHU: HETIPEPHIBHAS
byHKIUS; MPOU3BOIHAS (DYHKITUH.
Hcnonp30BaTh reOMETPUYECKUN U
(U3UYCSCKHUI CMBICIT POX3BOTHOM JIJIst
peuienus 3a1a4. Haxoauts npou3BoaHbIE
3JIEMEHTAPHBIX (QYHKIUHN, BEIYUCIISATh




npou3BoaHON. [Ipon3BogHbIE
AJIEMEHTApHBIX (PYHKIUH.
[IponsBoiHass CyMMBlI,
IIPOU3BEJEHUS, YHACTHOTO
¢ynkuuid. [Ipumenenue
IIPOU3BOJHOMN K HCCIICJOBAHUIO
¢$yHKIMI1 HA MOHOTOHHOCTbB U
sKkcTpeMyMmbl. HaxoxieHne
HanOOJIBLIEr0 U HAUMEHBIIETO
3HAYEHUA (PYHKIIMHU HA OTPE3KE.
[IpuMeHenne MPOU3BOIHOM JIst
HaXOKJEHUSI HAaUITy4IlIero
pELICHUS B IPUKIIAIHBIX
3a/1ayax, Ul ONpEACIICHUS
CKOPOCTH ITpolLiecca, 3alaHHOrO
dbopmyoi unu rpagpukom

IIPOU3BOJIHBIE CYMMBI, TPOU3BEICHMUS,
gacTHOTO yHKIMH. Mcronb30BaTh
IIPOU3BOIHYIO IS HCCIIEIOBAHUS
GyHKIIMM HA MOHOTOHHOCTH U
3KCTPEMYMBI, IPUMEHSThH PE3YJIbTAThI
UCCJIEIOBAHUS K TIOCTPOCHUIO IPpaUKOB.
[IprMeHATh NPOU3BOAHYIO JJIS
HaXOXXJICHUS HAWIYULIErO PEUICHUS B
MPUKIAIHBIX, B TOM YHCJIE COIL[UAIBHO-
SKOHOMHUYECKHX, 3a7a4ax. 3HAKOMUTHCS C
HCTOPUEN pa3BUTHSI MATEMATUYECKOTO
aHanu3a

HNHuTerpan u ero npuMeHeHus

Cucrembl ypaBHEHHI

12

[TepBooOpa3znas. Tabauia
nepBooOpa3Hbix. MuTerpai,
TeOMETPUYECKUN U PU3NIECKUN
CMBICII MHTEerpaja. Beraucnenue
UHTEerpaia no Gpopmyre
Herorona—JleitOnunia

CucreMbl TUHEHHBIX
ypaBHEeHUU. Pelienue

OnepupoBaTh NOHATUSIMU:
nepBooOpa3Has, uHTerpai. Haxoautsb
MIepBOOOPA3HBIC MIEMEHTAPHBIX (PYHKIIHIA;
BBIYUCIISATH HHTETPaJ 10 GopMyJie
Hrrorona—JleiiOuuna. 3HaKOMHUTHCS C
HCTOpHUEHN pa3BUTHUSI MATEMaTHYECKOTO
aHaJin3a

OnepupoBarh NOHATHUAMU: CHCTEMA
JIMHENHBIX YPAaBHEHUH U €€ pEeLLICHUE.




IIPUKJIAIHBIX 337124 C IOMOILBIO
CHUCTEMBI JIMHEUHBIX
ypaBHeHUI. CUCTEMBI U
COBOKYIHOCTH LIETBIX,
palMOHAIIbHBIX,
UPpaLOHAJIBHBIX,
IIOKa3aTeJIbHBIX,
Jgorapu(pmMUUECKUX YpaBHEHHM
Y HEepaBeHCTB. Mcnonp30Banue
rpa@ukoB GyHKIMM 17151
pELIeHNs] YPABHEHHUI U CUCTEM.
[IpuMenenne ypaBHEHHNI,
CUCTEM U HEPABEHCTB K
PELICHUI0 MaTEMaTUYECKUX
3a/1a4 ¥ 3a7a4 U3 pa3InuHbIX
oOJnacTeil HAyKH M peajbHOM
KU3ZHU

Hcnonb30BaTh cuCTEMY JIMHEMHBIX
YpaBHEHUU JIs1 pELICHUS MPAKTUYECKUX
3amad. HaxoauTe pemenus npocTenmmx
CUCTEM U COBOKYIHOCTEN PallMOHAIbHBIX
YPaBHEHUM U HEPABEHCTB. Vcmonp30BaTh
rpaduku GYHKIUN 1)1 peIICHUS
ypaBHEeHHI. MoienpoBaTh peajbHbIe
CUTYAIINH Ha SI3bIKE aIreOpbl, COCTABIISTH
BBIpaKEHUS, YPaBHECHHUS, HEPABEHCTBA U
CUCTEMBI M0 YCIIOBHUIO 3aJa4H,
MCCJIEI0BATH MIOCTPOEHHBIE MOJIEIH C
UCITOJIb30BAaHUEM aIlapara ajareopbl

HarypanbHbie 1 nienpie yncia B
3aJla4ax U3 peajbHOM )KU3HU.

OnepupoBaTh NOHITUSIMU: HATYPAITbHOE
YHUCIIo, 1etoe yucio. Mcenonb3oBaTth

HarypanbHbie u 1ienbie yncna 6 [Ipu3HaKky AETUMOCTH TIEJIBIX MPU3HAKH JIETUMOCTH IIEJIbIX YUCET,
qrCcen Pa3lIoKEHHE YrciIa Ha MPOCTHIC
MHOXKHUTEIIH JUTSl peIICHUS 3a/1a4
OcHOBHBIC IOHATUS Kypca Pemate mpuknagHbie 3a1auun u3
[ToBTOpEeHue, 06001IEHKE, . .
18 anreOphl U Havas Pa3IUYHBIX 00JACTEN HAYKH U peaTbHOM

CUCTEMATHU3aINS 3HAHUU

MaTEMAaTHYCCKOI'O aHaJln3a,

KHU3HHU C ITIOMOIIIBIO OCHOBHBIX MOHSATUM




OBILIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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0000111eHrEe U CUCTEMATU3AIIUI
3HAHUU

Kypca ajreOpbl 1 Hauajl MaTEMaTHYECKOTO
aHanu3a. BeiOupars onTuMaabHbIC
CrocoOBI BRIYUCICHUH. VICTIOmB30BaTh 1151
pelIeHus 3a/1a4 ypaBHEHUsI, HEPABEHCTBA
Y CUCTEMBbI YPaBHEHMM, CBOMCTBA
byHKIUH U TpaduKoB




®OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«TEOMETPUS»

BaxxHocTh yueOHOro Kypca TE€OMETPHH Ha YpPOBHE CPEIHEro OOIIero
oOpa3zoBaHMsl OOYCIIOBJIICHA NPAKTUYECKOH 3HAYMMOCTBIO METANPEIMETHBIX U
NPEIMETHBIX PE3YJIbTaTOB OOYYCHHS T€OMETPUU B HANPABICHUW JUYHOCTHOTO
pa3BuTHA OOy4arommxcs, (GOPMUPOBaHUS (PYHKIIMOHATHHOW MAaTeMaTHYeCKOM
I'PaMOTHOCTH, U3yUEHUs IPYTUX YIeOHBIX MUCIUIUTHH. Pa3BuTne y oOydaromuxcs
NPaBUIBHBIX TPEJCTABICHUNA O CYINTHOCTH M MPOUCXOKICHUU TEOMETPHUYECKUX
a0CTpakiuii, COOTHOIIEHUHM PEATBHOTO W HJCATBHOTO, XapaKTepe OTPaKCHHUS
MaTeMaTU4eCKOl HayKOW SBIEHHA M TPOIECCOB pEaTbHOIO MHpa, MECTE
reOMETPHH B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
MIO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PECHUS
yUYaIIUXCsl, a TaKXKe KaueCTB MBINUICHHUS, HEOOXOJMMBIX IS aJanTallid B
COBPEMEHHOM OOIIECTBE.

['eomerpust siBseTCS OMHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
obmero o0Opa3oBaHMs, TaK Kak OO0eCleYMBAaeT BO3MOXKHOCTb HM3YYCHHUS Kak
JTVCIUTUTHH €CTeCTBEHHO-HAYYHOUW HANPABJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbIIUIeHUE, (HOpMUPYEMOE TNPU H3YYCHHH OOYYArOIIUMUCS
NOHSATUIHBIX OCHOB T'€OMETPHHU U MIOCTPOCHUU IICTIOYKH JIOTHYECKUX yYTBEPIKICHHIA
B XOJIe pEIIeHUS TeOMETPUYECKUX 3a]ad, YMEHHE BBIABUTaTh W OMNPOBEPrarhb
TUIIOTE3bl HETIOCPEJACTBEHHO HCIONB3YIOTCS TPU PEIICHUH 337ad €CTECTBEHHO-
HAYYHOT'O IMKJIa, B YaCTHOCTH U3 Kypca (QPHU3HUKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE UIPAET CYIMIECTBEHHYIO POJIb BO
BCEX OOJIACTSX JAEATENBHOCTU 4enoBeka. OpHeHTalMs 4eJoBeKa BO BPEMEHHU H
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaJIbHOrO ObITHS, ¢dopMa
OTPAXKEHHS OKPY)KAIOIIETO MHpPA, YCIOBHE YCIEIIHOTO IMO3HAHHWS W aKTHBHOTO
npeoOpa3oBaHusi  JeHCTBUTENBHOCTH.  ONEpUpPOBaHUE  MPOCTPAHCTBCHHBIMH
oOpazamMu O0ObBEIMHAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIBLHOCTH,
SBIISICTCS OJHUM W3 TPOPECCHOHATBHO BAXKHBIX KadyeCTB, MOITOMY aKTyallbHa
3a7ada (OPMHUPOBAHHUS Y OOYYAIOMIMXCSI TMPOCTPAHCTBEHHOTO MBIIUICHHS Kak
Pa3HOBHIHOCTH OOpa3HOrO MBIIUICHHSI — CYIIECTBEHHOTO KOMITOHCHTa B
TOJITOTOBKE K MPAKTHYCCKON JICATEIIBHOCTH TI0 MHOTHM HATPABJICHUSM.

[lenp ocBoeHMs mporpaMMbl ydeOHOTO Kypca «l'eomeTpus» Ha 06a30BOM
ypoBHE 0OyueHus — 001meoOpa3oBaTeibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOyvarolmuxcs  4epe3  oOecliedyeHHe  BO3MOXKHOCTH  NPUOOpPETeHHS |
UCTIONIb30BAaHUSI CUCTEMATHUYECKUX TE€OMETPHUYECKHX 3HAaHWW W JICHCTBUH,
cenu(UIHBIX TEOMETPUH, BOSMOKHOCTH YCIIEITHOTO MPOOJIKESHHsI 00pa3oBaHus
IO CHEIHATBHOCTSIM, HE CBS3aHHBIM C TIPUKJIAIHBIM UCTIOIh30BAHUEM I'€OMETPHHU.



[IporpaMmMa mo reomeTpuu Ha 0a30BOM YpOBHE IpeIHA3HA4YeHA MJIs
00y4arolumXxcs CPpeAHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENBbHBIX 3aTPYIHEHUI
Ha YPOBHE OCHOBHOTO 00mIero obpazoBanms. Takum oOpa3om, oOydaromuecs Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOLIME MaTeMaTHUYECKHE YMEHMs, CBS3aHHBIC
CO CHEIU(PUKON TreoMEeTpUM U HEOOXOAMMBIE IJIsl JKU3HM B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T€OMETPHUIO OoJjee
riyOOKO, €ciM B JaJbHEWIIEM BO3HUKHET HEOOXOJAMMOCTh B T€OMETPUUYECKUX
3HAHUAX B IPOPECCHOHATBHOMN AEATEIbHOCTH.

JlocTmKeHHe Lelnu OCBOECHHS MPOrpaMMbl OOECIIEUMBAETCS PpELICHUEM
COOTBETCTBYIOIIMX 3aj1ad. [IpuopuTeTHBIMM 3ajadyamMu  OCBOEHHA  Kypca
«I"'eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opMupoBaHue mNpeaCTaBIECHUS O TEOMETPUM KaK YacTH MHPOBOMH

KYJBbTYPBI U OCO3HAaHHE €€ B3aUMOCBS3H C OKPYKAOIIUM MUPOM;

e (opMHpOBaHHE MpPEACTAaBICHUS O MHOTOIPAHHHMKAX M TejJaxX BpallleHUs
KaK O BaXHEHIIMX MAaTeMAaTHYECKUX MOJEINSX, MO3BOJSIOMINUX OMKUCHIBATH
Y U3y4aTh pa3HbI€ ABJIICHUS OKPYKalOLIEro MUpa;

e (opMupoBaHue yMeHHs paclno3HaBaThb Ha YEpPTEkKax, MOJAEISIX U B
peaIbHOM MHMPE MHOTOIPAHHMKH U TeJla BPALCHUS;

e OBJIaJICHUE METOJIaMHU PEILEHUs 3a/1ay Ha MOCTPOCHMSI Ha M300paMeHUsIX
POCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHME yMEHHUS ONEPUPOBATH OCHOBHBIMU TMOHSITHUSIMH O
MHOTOI'PAaHHHMKAX M TeJaX BPALLIEHUS U UX OCHOBHBIMU CBOMCTBAaMU;

e OBJAJCHUE  aANTOPUTMAMM  pEUIEHUS  OCHOBHBIX  THUIIOB  33J]1a4;
dbopMUpOBaHHE YMEHHS MPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHbIC
pacCyXJIeHHs B XOJI€ PEIIEHUs CTEPEOMETPUYECKMX 3aJady U 3a7ad C
MPaKTUYECKUM COJEPKaHHUEM;

e Dpa3BUTUE  MHTEIUIGKTYaJbHBIX U  TBOPYECKUX  CIIOCOOHOCTEH
oOyJaroluxcs, IO3HABAaTEIbHOM  AKTUBHOCTH,  HCCJIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIICHHUS;

e (opmupoBaHue (GyHKIIMOHATBHOM rPaMOTHOCTH, peNeBaHTHOU
r€OMETPUU: YMEHUE Paclo3HaBaTh IMPOSIBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyallUsiX M MPU M3YyUYEHUU IPYIHMX Y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (OpMYyIUpOBaTh KX Ha S3bIKE
IE€OMETPUHU U CO3/1aBaTh FEOMETPUUECKHE MOJENH, IPUMEHITh OCBOSHHBIN
TEOMETPUYECKHI amnmapar Uil PElIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH [TOJIYYEHHBIE PE3YNIbTATHI.

OTIUYUTENHEHON OCOOCHHOCTHIO MPOTPAaMMBI SIBISIETCSl BKJIIOYEHHE B KYypC
CTEpEOMETPUM B Hayajle €ro M3ydyeHus 3ajay, peUlaeMblX Ha YpPOBHE



UHTYWUTHUBHOTO MO3HAHUS, U ONPEACeTEHHBIM 00pa30M OopraHu3oBaHHas padoTa Hal
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JaJbHEUIIIEMY U3YyUYCHUIO MPEIMETA.

[Ipeanourenue oTAaETCS HATISAHO-KOHCTPYKTUBHOMY METOJy OOy4YeHUSsI, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
ydaluxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUICHUsA 3aJa4 Ha
CO3JaHMEe  NPOCTPAaHCTBEHHBIX 00pa3oB M  3aJa4y Ha  ONEpUpPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a HPOBOAUTCA C OMOPOW Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE 00pa3oM — B YCIOBUAX OTBJICYEHUS OT
HAIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbBIE cozeprkarelibHble TUHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMbple U TUNIOCKOCTH B IPOCTPAaHCTBE», «Tena BpameHus»,
«BeKTOpbI 1 KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JJOTHUECKUX YMEHUI
pacnpenenseTcs He TOJbKO IO COJEP)KATEeNbHbIM JIMHHUSM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CpPEHEr0 001Iero 00Opa3oBaHusl.

Conepxxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€éHHbBIM 10 ToAaM OoO0y4yeHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIEGHUE T'€OMETPUUYECKUMHU
MOHATUSMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEA0BATENIBHO U MOCTYIATEIbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOy4aroluXxcs, pacuiupsis U
yrayOnsis e€, o0pasys MpoYHble MHO>KECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuyeHue reomerpum oTBoaAMTCH 2 yaca B Heaearo B 10 kiacce — 68
yacoB 1 1 yac B Heaesro B 11 kiacce — 34 yaca, Bcero 3a ABa roga o0y4eHmust -
102 yyeOHBIX 4aca.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpud. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpelmuBarommecs npsMmbele. [lapamiensHOCTh TPAMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TTIOCKOCTH; CBOKMCTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapauICIbHBICE W TEPIECHAUKYIAPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHaAUKYJISIP ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEM: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSIMO YT OJIBHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBL;, MPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUWKA; MpaBUJIbHAS MpHU3Ma U
NpaBWIbHAs NHPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpemcraBienne o TpaBUIBLHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIONIa/Ib OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH TMPSMOM MPHU3MBL
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TE.

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroliue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, AUAMETpP; IUIOMIAb MOBEPXHOCTU C(]ephl.
B3auMHoe pacnonoxxenue chepsl U TNIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHnanuu Tenm BpalleHHss U MHOTOTPAHHUKOB. MHOTOTpaHHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaIleHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEME
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE
BekTop Ha miockocTu U B nipocTtpancTBe. ClloKEHUE U BRIYUTAHHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha yncio. Pa3noxeHnue BeKTopa no TpéM HEKOMILJIaHAPHBIM
BekTopam. [IpaBuno napaenenunena. Pemenue 3a1ay, CBSI3aHHBIX C
IIPUMEHEHUEM ITPAaBUII JEUCTBUM ¢ BeKTOpamu. IIpsmoyronpHas cucrema



KoopauHaT B npocTtpaHcTtBe. Koopaunartel Bexktopa. [Ipocrelimme 3anaun B
KOOpAMHATaxX. YTOJ MeXAy BeKTopaMu. CKaISIpHOE MPOU3BEAECHUE BEKTOPOB.
Brluncnenne yrioB MeXAy NPSAMbIMHU U TUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIIM
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KIIACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
r€OMETPUYECKUX 3a]aY.

OnepupoBaTh NOHATHIAMU: NAPAUIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccuduumpoBate B3aMMHOE pPAaCHOJIOKEHHE MPSAMBIX W IUIOCKOCTEH B
IIPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yTroJl, TPaHU JABYI'PAHHOTO YIJa,
pedpo IBYrpaHHOrO yria; JMHEMHBIA Yrojl ABYTPAHHOIO yIJja; rpajycHas mepa
JBYTPAHHOTO yTia.

OnepupoBaTh TOHSATUSMU: MHOTOIPAHHHUK, BBINYKIBIA UM HEBBITYKJIBINI
MHOTOIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IMpaMuIa; NpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccuduumpoBare ~ MHOTOrpaHHUKHM,  BbIOMpas  OCHOBAaHMS  JUIs
Kjnaccuukaumy (BBITYKJIbIE M HEBBINYKJIblE MHOTOTPAHHUKH, NPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaljiesIeUuneabl).

OnepupoBaTh MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

CtpouTh ceyeHUsT MHOTOIPAaHHUKOB METOJOM  CJI€JOB, BBIIOJHSITH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXy, COOKY, CHU3Y.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3am Win
QIrOpUTMaM, TPUMEHSISI W3BECTHbIC AHAJTUTUYECKWE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 HAa BBIUYMCICHUE PACCTOSHUNA MEXKIY JABYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemate 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3laM WiH
aJITOpUTMaM, IPUMEHSS HU3BECTHbIE AHAJUTHUUYECKUE METOAbl IPU PEIIECHUU
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYMCIEHUE YIVIOB MEXAy



CKPEIIMBAIOIMUMHUCS ~TPSIMBIMH, MEXKIy TNPSIMOA ¥ ITUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTIIOB.

Beraucisate 00BEMBI U TUIOMAAN MTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,
nupamMuga) ¢ TOpUMEHEHHEeM (OpPMYJl; BBIYHCIATH COOTHOIICHUS MEXIY
TUIOMIAASIMU TTOBEPXHOCTEH, 00hEMaMH TI0I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE;, IICHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, MpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HHPOPMAIMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUCCKUX (PHUTypax, MpeACTaBICHHYIO Ha YepTexkax U
pUCYHKaX.

[IpumeHsaTh TeoMeTpudeckue (AaKThl I PEMICHUS CTEPEOMETPUUCCKUX
3a/1a4, MPEATOIAraroIINX HECKOIBKO MIAroB PEIICHUS, €CIIH YCIOBUS IPUMCHEHUS
3aJ1aHbI B SIBHOH (hopme.

[IpuMeHsAT,  MpoOCTEHIIMEe MpPOrpaMMHBIE  CpPEIACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBoAMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B TMPHUPOJE H
YKU3HH, PaCIiO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPHHU B NCKYCCTBE.

[IprMeHATh TOJTyYCHHBbIC 3HAHHWS Ha MPAKTUKE: aHAJIUM3HPOBATH pPEAbHBIC
CUTyalldd W TPUMEHATh HM3YYCHHBIC TIOHATHS B IMPOIECCE ITOMCKA PEIICHHS
MaTeMaTH4eCKun CHOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyalli Ha S3bIKE TEOMETPHUH, WCCICI0BAaTh IIOCTPOCHHBIE MOJCIH C
HCIIOJIb30BaHUEM I'eOMETPUUSCKUX TIOHATUH U TeOpeM, arllapara ajareOpsl; peniaTh
MPaKTHYECKUE 3a7a4H, CBA3aHHBIE C HAXOXK/ICHHEM T€OMETPHUUCCKUX BEITUYHUH.

11 KJIACC

OmnepupoBaTh TMOHSATHSAMHU: WIMHIPHYECKAs ITOBEPXHOCTh, 0OO0pa3yrolue
MWIMHIPUYECKON  TMOBEPXHOCTH;  IIWIMHADP;  KOHWYECKas  IMOBEPXHOCTH,
o0pa3ymire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpanieHus (IMUIMHIP, KOHYC, cdepa U 1map).

OOBACHATH CIOCOOBI MOTYUYEHUS TEJl BpaILlCHUSI.

KnaccudunmpoBats B3auMHOE pacroyio’keHue chephl U MIOCKOCTH.

OmneprpoBaTh MOHATHIMHU: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA
CerMEHTA; IIapOBOM CJIOM, OCHOBaHHME IAPOBOTO CJIOS, BHICOTA LIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIA[M  TOBEPXHOCTEM Ten  BpallleHus,
r€OMETPUYECKUX TeJl C TPUMEHEHUuEM (HopMyI.

OnepupoBaTh MOHSATUSMU: MHOTOTPAaHHHUK, BIHMCAHHBIA B chepy H
ONKCAaHHBIM OKOJO cdepbl; cdepa, BOMCAHHAS B MHOTOIPAHHUK WJIH TEJO
BpaIllCHUS.



BbaucnsTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
0/TOOHBIX TEJI.

N300paxaTh u3yyaemble (UTYpHl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
dburyp: Buz cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MpPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
pUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE JIEWCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIO, OOBACHITH, KAKUMH CBOMCTBAMHU OHH 00JIaJJaIOT.

[IprMeHATh IpaBUIIO NIapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATHIAMU: J1E€KAPTOBBI KOOPJAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, YIOJ MEXAY
BEKTOPaMH, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHbIE U KOMIIJIAHAPHBIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YHUCIIO, YIOJI MEXKIY
BEKTOpPAMH, CKaJsIpHOE IIPOM3BEIACHUE, PpACKIAIbIBaTh BEKTOpP IO JBYM
HEKOJUIMHEApHBIM BEKTOPAaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPNHAT.

[TpumensTh TeomeTpuueckue (HaKThl i1 PEUICHUs] CTEPEOMETPUUYECKUX
3a7a4, [PEANOJIararoluX HECKOJIbKO 1Iar0B PEIICHUs, €CJIM YCIOBUS IIPUMEHECHUS
3aJ1aHbI B SIBHOH (hopme.

Pemate mpocremme reoMeTpuyecKUe 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOpPIMHATHOI'O METO/A.

Pemlarp 3amaum Ha [0OKa3aTeslbCTBO MATEMAaTHYECKUMX OTHOLICHHW W
HAXO0XJIEHHWE FeOMETPUUECKUX BEJIMUMH MO0 00pa3laM WM alropuT™MaM, MPUMEHsIS
M3BECTHBIE METO/IbI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKUX 3a/1a4.

[IpumeHaATs mOpocTEdlIe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3aay.

[IpuBOINTHE NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
YKA3HH, paCIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOJyYEeHHBbIE 3HAHUS Ha IPAKTHUKE: aHAJIW3UPOBATH PEaJIbHbBIC
CUTyallud W IPUMEHATb WU3YYCHHBIC IIOHATUSA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYeCKu C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJAEIUPOBATH peajbHbIC
CUTyallUd Ha A3bIKE TI'E€OMETPUM, MCCIEA0BATH IIOCTPOCHHBIE MOJEIA C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpeM, armapaTa anreOpbl; pemaTh
[IPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOXKICHUEM T€OMETPUUECKUX BEIUYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Hassanue pasnena (temsr) — Komudectso OcHOBHOE cofep kaHNe OCHOBHBIE BUIBI
Kypca 1acoB JEATENBHOCTH 00y4aroIuXcs

OCHOBHBIE MOHATUS CTEPEOMETPUU:  AKTyaJIu3UpOBaTh (AKThl U METOIbI
TOUKa, IpsiMasi, MJIO0CKOCTb, IUTAHUMETPHH, PEJIEBAHTHBIE TEME.
npocTpancTBo. lIpaBuna [Tonyuyarts npencraBiaeHus o
M300paKEHHSI HA PUCYHKAX: IPOCTPAHCTBEHHBIX (PUTypax, pa3duparhb
M300paKEHUS TIOCKOCTEM, IpOCTENIINE IPaBUIIa H300pAKEHUS ITHX
napajuiebHbIX OPSMBIX (0Tpe3koB),  (uryp. M300paxars npsaMyro U MI0CKOCTh
cepeaunsl oTpeska. [lonarus: Ha pucyHKe. Pacnio3HaBath
IIepeCeKaroIInecs MI0CKOCTH, MHOTOTpaHHUKH, IUPaMHLy, KyO,
NEpECEKAOIINECS MPsMAst U Ha3bIBaTh UX 3JIEMEHTHI. JleaTh pUCyHOK

Bsenenue B 10 IJIOCKOCTh. 3HAKOMCTBO C Ky0a, TUpaMu/Ibl, HAXOAUTH OIIUOKU B

CTEPEOMETPUIO MHOIOTpaHHUKaMU, U300pakeHue HEBEPHBIX N300pAKEHUIX. 3HAKOMUTHCS C

MHOTOTPaHHUKOB Ha PUCYHKaX, Ha
MPOEKIIMOHHBIX YepTexkKax.
HauanbsHble cBeieHHS 0 KyOe H

MMAPAMUJIE, UX PA3BEPTKU U MOJIEIIH.

CedeHnsi MHOTOTPaHHUKOB.
[TonsiTHE 00 aKCHOMATHYECKOM
MTOCTPOCHUU CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPHUH U
CJICJCTBUS U3 HUX

CEYCHHUSMHU, C METO/IOM CJIC]IOB,;
MCTION30BAaTh JIJIsl IOCTPOCHUS CEUCHUS
METO/I CJIEJIOB, KPAaTKO 3aMUChIBATh LIaru
NOCTPOEHUs ceueHus. Pacrio3HaBaTh B
CEUEHHUS U OTHOILECHUH, B KOTOPBIX
CeueHue AenuT pedpa Kyda, HaXOAUTh
Iomanb ceueHus. Mcnomnp3oBaTh
noaoOue Mpy pelieHruy 3a1a4 Ha
MOCTPOEHHUE CEYEHHI. 3HAKOMUTHCS C




[IpsiMbIE ¥ TIITOCKOCTH B
IPOCTPAHCTBE.
[TapannenbHOCTh NPSIMBIX
U IIJIOCKOCTEN

12

B3anmHoOe pacnonoKkeHue mpsMbIX
B IIPOCTPAHCTBE: MEPECEKAIOIINECS,
MapajuIeNIbHbIE U CKPEIIMBAIOIINECS
npsmele. [TapamnenbHOCTh TPSIMBIX
Y IUIOCKOCTEN B MPOCTPAHCTBE:
napajuiebHbIE MIPSMBIE B
IIPOCTPAHCTBE; MapaJlIEIbHOCTh
TpeX MPSAMBIX; MAPAJUIETbHOCTh
MPSAMOU U TTOCKOCTH. YTJIBI C
COHAIPABIIEHHBIMU CTOPOHAMU;
yTOJ MEXy IPSIMBIMH B
npoctpascTse. [lapainensHoCTh
IJIOCKOCTEW: MapasuleIbHbIE
IIOCKOCTH; CBOMCTBA
MapaJJICIbHBIX INIOCKOCTEH.
IIpocreimme nNpoCcTpaHCTBEHHBIE
(buUrypsl Ha MIIOCKOCTH: TETPA3P,
KyO, mapasuiesienurie];; HOCTpOeHue
CEYECHUN

AKCMOMAaTUYECKUM MOCTPOECHUEM
CTEPEOMETPHUH, C AKCHOMaMU
CTEPEOMETPHUH U CIEACTBUAMH U3 HUX.
NnnrocTpupoBaTh aKCMOMBI PUCYHKaMU U
npUMepaMH U3 OKpY Karoliel 00CTaHOBKU

AKTyanu3upoBath (DaKThl U METOBI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJUTH aHAJIOTuu. [lepeuncnsats
BO3MOXKHBIE CIIOCOOBI PACTIOJIOKEHUS
JBYX IPSIMBIX B IPOCTPAHCTBE,
WUTIOCTPUPOBATH UX HA IPUMEpax.
JlaBaTh omnpeneieHne CKPEIMBAOIINXCS
NpsIMBIX, (POPMYITUPOBATH MPU3HAK
CKPEIIHUBAIOIIUXCS MPSIMBIX U PUMEHSTh
€ro Npu penieHuu 3aaad. PacriosnaBath
MpU3MY, Ha3bIBATh €€ AEMEHThI. CTPOUTH
CEUYEHUS MPU3MbI HAa TOTOBBIX YEPTEkKAX.
[TepeuncnsiTh BO3MOXKHBIE CITOCOOBI
B3aMMHOTO PACMOJI0XKEHUS MPAMON U
MJIOCKOCTHU B MPOCTPAHCTBE, MPUBOJIUTD
COOTBETCTBYIOIIME MMPUMEPHI U3 PEATHLHON
KU3HU. [laBath onpenereHue
MapaJJICTbHOCTH MIPSMOU U TIJIOCKOCTH.
®opMynUpOBaTh NPU3HAK
napauieIbHOCTH NPSIMOM U TJIOCKOCTH,




YTBEPKJICHHUE O IPSIMOM MEPECEUCHHUS
JIBYX ITIOCKOCTEH, MPOXOASAIIUX YEPE3
napajuiesibHbIe NpsMbIe. Pemars
IIPAKTUYECKUE 3a7a41 HA IOCTPOCHHE
cedueHui MHOrorpaHHuka. OOBICHITH
CIIy4au B3aMMHOTO PaCIIOJIOKEHUS
IJIOCKOCTEN. /laBaTh omnpeneneHue
I1apajuIeNIbHBIX IIJIOCKOCTEN; IIPUBOIUTD
IIPUMEPBI U3 PEATTbHOM KU3HU U
OKpY>Karole 00CTaHOBKH,
WJUTFOCTPUPYIOLIME MTAapaJUIeIbHOCTh
mIockocTer. Menonp30BaTh MpU3HAK
[1apajuIeIbBHOCTH IBYX IIJIOCKOCTEH,
CBOMCTBA NIapaJUICIIBbHBIX IUIOCKOCTEN IIPU
pELIEHNH 3a7a4 Ha TIOCTPOCHHUE.
OOBACHATD, YTO HA3BIBACTCS
NapajuleNIbHbIM IPOEKTUPOBAHUEM U KaK
BBITNIOJIHAETCS POEKTUPOBAHUE PUTYDP HA
10cKkocTh. M300paxars B mapajijieibHON
IIPOECKLIUU PA3IIMYHBIE TEOMETPUUYECKUE
¢urypsl. MogenupoBath peajgbHbIe
CUTYyAalllH HA SI3bIKE T€OMETPHUH,
MCCIIE0BATH IIOCTPOEHHBIE MOJEIH C
WCIIOJIb30BaHUEM I'€OMETPUYECKUX
noHATUM. Mlcnonb30BaTh NPU pELLIEHUN




3a1a4 Ha IIOCTPOCHHUC CCUYCHUM MOHSTUE
NnapaJuiCJIbHOCTH, IIPU3HAKH U CBOMCTBA
MapaJuICJIbHBIX IIPAMBIX Ha IINIOCKOCTH

[leprieHIUKYIISIPHOCTD
NPSAMBIX U TUIOCKOCTEN
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[TeprieHAUKYISIPHOCTD MPSIMOU U
IJIOCKOCTU: MEPIICHIUKYIISIPHBIC
MPSAMBIE B IPOCTPAHCTBE, MPSIMbIC
IapajuleNIbHbIE U
MEPIIEHAUKYJISIPHBIE K TUIOCKOCTH,
MPU3HAK MEPIICHANUKYIISIPHOCTH
IPSAMOM U IIOCKOCTH, TEOpPEMA O
MIPSAMOM NIEPIICHAUKYIIIPHOU
rockocTu [lepnienaukyisip u
HAaKJIOHHBIE: PACCTOSHUE OT TOYKH
JI0 TUIOCKOCTH, PACCTOSIHUE OT
MPSIMOU 10 TWIOCKOCTH

AKTyanu3upoBath (PaKThl U METOBI
IJJAHUMETPHUH, PEJICBAHTHBIE TEME,
NpOBOAUTH aHaJoruu. OOBACHATH, KAKOU
yroJ1 Ha3bIBAETCS YTIIOM MEXKIY
MEePECEKAIOIUMUCS MTPSIMBIMH,
CKPEIIHUBAIOIIUMUCS MPSIMBIMU B
npocTpaHcTBe. JlaBaTh ONpeeIcHue
NEPHEHINKYJIPHBIX IPSIMBIX U MPSIMO,
NEPIEHIUKYJIIPHON K MIIOCKOCTH.
Haxoaute yribl Mexay
CKPEILHUBAIOIIUMHUCS MIPSIMBIMU B KyOe U
nupamujie. [IpuBoauTh npumepsl U3
peaNbHOM KU3HU U OKPYKAKOLIEN
00CTaHOBKH, WILTIOCTPUPYIOIIINE
NEPHEHIUKYIIPHOCTD MPAMBIX B
MPOCTPAHCTBE U MEPIEHIUKYIIPHOCTD
psAMOM K miockoctu. GopMyMpoBaTh
MIPU3HAK MEePICHIUKYISIPHOCTH MPSIMOU U
IJIOCKOCTH, TPUMEHSTH €r0 Ha IPAKTUKE:
O0OBACHSTH MEPIEHIUKYISIPHOCTD pedpa
Ky0a ¥ IUaroHalld €ro rPaHu, KOTOpast €ro
HE COAEPKUT, HAXOUTh JIJIMHY IHarOoHalIn




KyOa. BeIUnuchATh BHICOTY MPaBUILHOMN
TPEYTrOJIbHOM Y MPABUIILHOU
YETBIPEXYTOJbHON MUPaMU IO JJIMHAM
pebep. Pemate 3a1aun Ha BBIYKUCIICHHUS,
CBSI3aHHBIE C MEPIEHIUKYISIPHOCTHIO
NPSIMOM U TJIOCKOCTH, C UCTIOJIb30BAHUEM
IPYU pEUICHUU TUIAHUMETPUYECKHUX (DAKTOB
U MeT0/10B. OOBICHSATh, YTO HA3BIBAIOT
MEPIIEHAUKYJISIPOM U HAKJIOHHOM W3 TOUKH
K IUIOCKOCTH; IPOECKIMEN HAKJIOHHOW Ha
IIOCKOCTEh. OOBSICHATH, YTO HA3BIBACTCS
pPacCTOAHUEM: OT TOYKH J0 IUIOCKOCTH;
MEKly HapajuieIbHBIMU ILIOCKOCTSIMU;
MEXKY MPSIMOM U NMAPAIUICIIBHON er
IJIOCKOCTBIO; MEXKY CKPEIIUBAKOIIUMHUCS
npsiMbIMU. HaxouTh 3TH paccTosiHus B
MPOCTHIX CIydasix B KyOe, mupamue,
npusMe. MoenupoBaTh peajibHbIE
CUTYaIlMU HA SI3bIKE TEOMETPHUH,
MICCIIEIOBATH IIOCTPOCHHBIE MOJEIH C
VCTIOJIb30BAHUEM T€OMETPUUYECKUX
noHATuM. Mlcnonb30BaTh MpH pelIeHUH
3a71a4 Ha IMOCTPOCHUE CEUYCHUN TEOPEMY
[Tudaropa, cBolcTBa TPSAMOYTOJIBHBIX
TPEYTroJIbHUKOB




Yrasl MeXAY NPSAMBIMU U
IIJIOCKOCTSMH
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VYIIIBl B IPOCTPAHCTBE: YOI MEXKY
IPSIMOU U TTIOCKOCTBIO;
JBYIPAHHBIN YTOJI, TUHEWHBIA YIOJI
JIBYTPaHHOTO yTJIA.
[leprieHIUKYISIPHOCTD TNIOCKOCTEMN:
IIPU3HAK MEPIICHIUKYISIPHOCTH
JIBYX TJIOCKOCTEN. Teopema o Tpex
IIEPIICHIUKYJIApax

AxTyanu3nupoBaTh (GaKThl U METOIbI
IIJJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOJMTH aHAJOTHUU. /{aBaTh
ONPENEIICHUE YIJIa MEXIY NPSIMOU U
IUIOCKOCTBIO, POPMYITUPOBATH TEOPEMY O
TpeX NEPIEHANKYJIIsIpax u 0OpaTHYIO K
Her. HaxoauTh yroi Mexy npsiMmon u
IIJIOCKOCTBIO B MHOI'OTPaHHHUKE,
pacCTOHUE OT TOYKH 10 IMPSIMOM Ha
IIJIOCKOCTH, UCITONB3YSI TEOPEMY O TPEX
nepneHauKyssapax. [lposoaurs Ha
YepTeKE NEPIEHAUKYIISAP: U3 TOUKH Ha
IIPSAMYIO; U3 TOYKH Ha IUIOCKOCTh. J[aBaTh
OIIPENEIICHUE IBYTPAHHOIO YIJIA U €TO
351eMeHTOB. OOBICHATH PABEHCTBO BCEX
JIMHEWHBIX YTJIOB ABYTPAHHOIO yIJja.
HaxoauTe Ha yepTeke NBYTpaHHBIN Yo
npu pedpe MUpaMuIbl, IPU3MBI,
napasuienenunena. J[apate onpeneneHue
yIila MKy IUIOCKOCTAMMU. J[aBaTh
omnpezeneHue u GopMyIMpoBaTh MPU3HAK
B3aMMHO IE€PIIEHIUKYIJISIPHBIX
nIockocTer. HaxoauTe yriel Mmexny
IJIOCKOCTSIMU B KyOe U MUpaMuU/IE.
Hcnonp30BaTh IIPU PELLIEHUH 33124




OCHOBHBIE TEOPEMBI U METO/IbI
IJIaHUMETpUH. MoenupoBaTh peaabHbIe
CUTYyalllH HA SI3bIKE T€OMETPHUH,
UCCIIEN0BATh IOCTPOECHHBIE MOJIEIH C
VCIIOJIb30BaHUEM I'€OMETPUYECKUX
OHATHMN. VICTI0JIB30BaTh NIPU PELLICHUH
3a/1a4 Ha IOCTPOCHUE CEYECHUU
COOTHOILIEHHS B IIPAMOYTOJILHOM
TPEYTOJIbHUKE

MHororpaHHuKn
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[ToHsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE JJIEMEHTBI
MHOTOIPAHHMKA, BBITYKJIBIE U
HEBBINTYKJIbI€ MHOTOTPAHHUKY;
pa3BepTKa MHOTOTPAHHUKA.
[Ipu3ma: n-yronpHas npusMa; rpaHu
Y OCHOBAHMSI MPU3MBI; pAMast U
HAKJIOHHAs IPU3MBbIL; OOKOBas U
IIOJIHAsI [IOBEPXHOCTH IPU3MBI.
[Tapaiutenenunen, IpAMOYTOJIbHBINA
napajuieenunes 1 ero CBOMCTBa.
[Inpamupa: n-yrojibHas nMpaMu/a,
I'paHU U OCHOBaHUE MUPAMHUIBI;
OOKOBasi ¥ MOJHasi TOBEPXHOCTh
MAPaMU/JIbl; TPABUIIbHAS U
yCEUEeHHasl MUpaMHIa. DJIEMEHTHI

AKTyanu3upoBath (PaKThl U METOBI
IJIAHUMETPUH, PEJICBAHTHBIE TEME,
IPOBOJANTH aHajoruu. /{aBath
ONPENEIICHUE NapaJUICIICITAIIEA,
pacro3HaBaTh €ro BUJIbI U U3Yy4YaTh
cBoiicTBa. J[aBath onpeaeneHue
MMPaMU/JIbI, paCIO3HABATh BUJIbI TUPAMUI,
dbopmynpoBaTh CBOWCTBA pedep, rpaHei
Y BBICOTHI PABUJILHON TUPAMU/IBI.
HaxoanTh miromaas moaHoi 1 00KOBOM
MOBEPXHOCTHU NTUpaMu/ibl. J[aBaTh
OIPENICJTIEHUE YCEUEHHOW NTUPAMU/IBIL,
Ha3bIBaTh €€ JIeMEHThl. DOpMYTUPOBATH
TEOpEMY O IUIOaau OOKOBOM
IIOBEPXHOCTH IIPAaBUJILHON YCEYEHHOU
nupaMuibl. Pemats 3agaun Ha




MpU3MBbI U tupamMuibl. [IpaBunbHbIC
MHOTOTPAHHUKU: TTOHATHE
MPAaBUJIBHOTO MHOTOTPaHHUKA;
MpaBWIbHAS IPU3Ma U MpaBUIIbHAS
MMpaMU/Ia; MpaBUIbHAS
TpEyToJbHAs NUpaMuIa U
MpaBUJIBHBIN TETpadap; KyoO.
[IpencrapiieHne 0 MpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTad/Ip,
Joaeka’ap u ukocarap. CumMmerpust
B MMPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOYKH, IPSIMOH,
IJIOCKOCTU. DJIEMEHTHI CUMMETPUU
B MMpaMuAax, MapajuieJenuIeaax,
MPaBWJIbHBIX MHOTOTPAHHUKAX.
Brruncnenue 351€eMeHTOB
MHOT'OTPaHHUKOB: pedpa,
JraroHa, yriel. [Inomans
OOKOBOI MMOBEPXHOCTHU U TOJHOMN
MOBEPXHOCTH MPSIMOM MIPU3MBI,
IO OCHOBAHUM, TEOPEMA O
OOKOBOIi TTOBEPXHOCTH MIPSIMOM
npu3Mebl. [nomans 60koBoM
MMOBEPXHOCTHU U TTOBEPXHOCTHU
MPaBWJIBHOM MUPAMUJIbI, TEOPEMA O

BBIYMCIICHHE, CBSA3aHHBIC C IMpaMUIaMu, a
TaKKe 3aJ1a4M Ha IOCTPOCHUE CEYECHU .
JlaBaTh onpeneneHne NpusMsl,
pacno3HaBaTh BUAbI IPU3M, U300paKaTh
IIpU3MBI Ha yepTexe. Haxonuts miomans
MOJTHOM MJIM OOKOBOM IMMOBEPXHOCTH
npu3Msbl. M3ydats cooTHOmEHUs Diliiepa
11 yuciia pedep, rpaHell U BEpIIUH
MHOT'OTpaHHHKA. M3ydaTb BUBI
paBUIbHBIX MHOTOIPAaHHUKOB, X
Ha3BaHMS U KOJIMYECTBO TpaHen. M3ydars
CUMMETPHUIO MHOTOTPAHHHUKOB.
OOBSACHATH, KAKME TOUKH HA3bIBAIOTCS
CUMMETPUYHBIMA OTHOCUTEJIBHO JAHHOU
TOYKH, NPSAMON MM IUNIOCKOCTH, YTO
Ha3bIBAOT LIEHTPOM, OCBIO WIIH
MJIOCKOCTBbIO CUMMETPHUH (PUTYPBHI.
[TpuBOAUTH MPUMEPHI CUMMETPUYHBIX
(Guryp B apXUTEKType, TEXHUKE, IPUPO/IE.
MopennpoBaTh peasIbHbIE CUTYalluH Ha
S3bIKE T€OMETPUH, UCCIIEI0BATD
IIOCTPOECHHBIE MOJIENIN C UCIIOJIB30BAaHUEM
r€OMETPUYECKUX ITOHATUH, UCIIOJIB30BATh
1no001e MHOTOTPAHHUKOB




ionaau 60KOBOH MOBEPXHOCTH
YCEYEHHOM MTUPAMHU/IBI

OO6BbEMBI MHOTOTPAHHUKOB

[ToBTOpEHME: cCeueHus,
PAcCTOSIHUS U YTJIbI

[MToustre 00 00beMe. OOBEM
UPaMHUIBI, TIPH3MBI

[TocTpoenue ceuenuii B
MHOI'OTpaHHHKE. Beruncienne
PACCTOSIHUM: MEXIY IBYMs
TOYKAaMH, OT TOYKH 10 IPSIMOH, OT
TOYKH JI0 TUIOCKOCTH; MEKIY
CKPEILIMBAIOIIUMUCS TPSIMBIMH.

AxTyanu3nupoBaTh (GaKThl U METOIbI
IUTAHUMETPHH, PEJICBAHTHBIE TEME.
OOBACHATD, KaK U3MEPSAIOTCSI 00BEMBI TET,
IIPOBO/ISl AHAJIOTHIO C U3MEPEHUEM
IJIOIIAIE MHOTOYTOJIbHUKOB.
@opMyIMpPOBAaTH OCHOBHBIE CBOVWCTBA
00beMoB. M3y4aTh, BBIBOIUTH (DOPMYJIBI
o0bemMa NpsMOYTOJILHOTO
napaJuIeenuIe a, IPU3Mbl U TUPAMHUJIBL.
Boruncnsate 00beM NPU3MBI U THPaMHU/IbI
1o UX AnneMeHTam. [I[puMeHsITh 00beM aiis
PELIEHUs CTEPEOMETPUYECKHUX 3a/1a4 U JJIs
HAax0XKJICHUSI TEOMETPUYECKNUX BEJINYMH.
MopnenupoBaTh peanabHbIE CUTyalluy Ha
SI3bIKE T€OMETPUH, UCCIIEI0BATh
IIOCTPOECHHBIE MOJIEIIN C UCIIOJIb30BAaHUEM
F€OMETPUYECKUX TTOHATHUI

Crpouth ceueHre MHOTOIPaHHUKA
METOZOM Cle0B. [[aBaTe onpeneseHue
paccTosiHus Mexay ¢urypamu. Haxoautsb
pacCTOsTHUE MEXY NapaliIeIbHbIMU
IJIOCKOCTSAMM, MEXIY INIOCKOCTBIO U
NapaJljICIbHOU €1 IIPSAMOM, MEXIY




OBILIEE KOJIMYECTBO
YACOB I10
[TPOITPAMME

11 KITACC

HasBanue pazaena (Tembl)
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KonnuecTBO

Beruucnenue yrioB: MEx1y
CKPEIIMBAIOIIMMHUCS IPSIMBIMU,
MEXKly IPSIMOM U IIJIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YIJIOB MEXIY
IJIOCKOCTSAMH

OCHOBHOE conepKaHue

CKpEUIUBAIOIIUMHUCS NPAMBIMUA. CTPOUTH
JIMHEWHBIN YTOJI ABYTPAHHOTO yIja Ha
YepTEKE MHOTOTPAHHUKA U HAXOJIUTh €TO
BeMurHy. HaxonuTs yriel Mexmy
IIJIOCKOCTSMHU B MHOT'OTPAaHHUKAX

OcHOBHBIE BUIBI

Kypca 1acoB JEATEIIBHOCTH 00yJaroITuXCs
Cdepa u map: eHtp, paauyc, AKTyanu3upoBath (HaKThl U METOBI
JUaMeTp; TUIOIIA/Ib TOBEPXHOCTH TUTAHUMETPUH, PEIICBAHTHBIE TEME,
cdepsl. B3auMHOe pacmosoxeHne MIPOBOJIUTH aHaJoTuu. J[aBaTh
cdepsl U II0CKOCTH; KacaTebHas ompenencHus chepsl U mapa, ux MeHTpa,
MJIOCKOCTH K cdepe; TUIOaab aamyca, nuametpa. Onpeaenars cde
Tena BpamieHus 12 depe; paziyca, P P depy

chepsl. U3o00pakenne cdepsl, mapa
Ha riockoctu. CedyeHus mapa

KaKk (GUTypy BpallleHUs OKPY>KHOCTH.
HccnenoBaTh B3aMMHOE PacoIOKEHHUE
cdepsl U IIIOCKOCTH, ABYX cdep,
WJUTFOCTPUPOBATH 3TO Ha YepTexkax U
pucynkax. @opmynupoBaTh OnpeaesieHue




[unuHapuyeckass TOBEPXHOCT,
oOpa3ymolre HUINHIPUYECKOMI
MOBEPXHOCTH, OCh IWJIMHAPUYECKON
noBepXHocTH. LunuHap: ocHOBaHUs
1 OOKOBasi IOBEPXHOCTH,
oOpazyronias U 0Ch; IIONIAIh
OOKOBOM U MOJIHON TTOBEPXHOCTH.
N300paxeHne HUIMHIpa HA
IUIOCKOCTH. Pa3BepTka nunmHapa.
Ceuenus unnuHapa (TUI0CKOCTHIO,
MapaAJIICTIbHON WU
NEPHEHANKYJIIPHON OCH LUITUHAPA)

Konunueckas mnoBepxXHOCTb,
oOpa3yrole KOHHYECKOn
MMOBEPXHOCTH, OCh M BEPIIIMHA

KacaTelbHOM IIOCKOCTH K cepe,
CBOWCTBO M NPU3HAK KAaCATEIbHOU
IJIOCKOCTH. 3HAKOMUTBCS C
reo0JIe3NYeCKUMU JIMHUSMU Ha cepe

OOBACHSTH, YTO HA3BIBAIOT [IMJIMHAPOM,
HAa3bIBATh €r0 JIEMEHTHI. M3y4aTs,
OOBACHSTH, KaK MOJYYUTh IWIHHIP MyTEM
BpAlLlCHUs PSIMOYTOJIbHUKA. BBIBOAUTS,
UCIIOJIb30BaTh (DOPMYJIbI SISl BEIUUCIICHUS
oA O0KOBOM MOBEPXHOCTH
nwmHApa. M3yyars, pacno3HaBaTh
pa3BepTKy nuiuHapa. M3zo0paxathb
HWIMHAP U €T0 CEYEHUS MIOCKOCTHIO,
MIPOXOJSIIEN YEPE3 Er0 OCh, APATUIETIbHON
WJIY TIEPIEHAMKYISIpHOM ocu. Haxonuts
IJIOI[AJM 3TUX ceueHur. MoennpoBaTh
pEAIbHBIE CUTYALIUU HA SI3bIKE TEOMETPUH,
MCCIIEIOBATh MOCTPOCHHBIE MOJIETH C
WCTI0JIb30BAHUEM T€OMETPUUECKUX
TTOHATUU

OOBACHATH, KAKOE TEI0 HA3BIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €ro
areMeHThl. 3yuarh, 0OBSACHSTh, Kak




KOHU4ecKoi nosepxHoctu. Konyc:
OCHOBAHME U BepLIMHA, 00pa3yromas
1 OCh; IUIOIIA b OOKOBOM H ITOJTHOM
ITIOBEPXHOCTH. Y CEYEHHBIN KOHYC:
o0pa3ymolire U BbICOTa; OCHOBAHUS U
OOKOBasi OBEPXHOCTh. M300pakeHne
KOHYCa Ha IIOCKOCTH. Pa3BepTka
KoHyca. CeueHus: KoHyca
(TJIOCKOCTHBIO0, MapaAJIICTbHOMN
OCHOBAHMIO, U TNIOCKOCTBIO,
MPOXOJISIIEH Yepe3 BEPIIHHY)

KomOunanus ten BpamieHus u
MHOTOTPaHHUKOB. MHOTOTpaHHUK,
ONMMCaHHBINA 0KOJIO cepsl; chepa,
BIIMCAaHHAs! B MHOTOTPAHHUK WJIH B
TEJIO BpallleHus

MOJIYYUTh KOHYC ITyTE€M BpaIllCHUs
NPSIMOYTOJILHOTO TPEYTOJIbHUKA.
N300paxaTh KOHYC U €ro CEYeHUs
MJIOCKOCTBIO, MPOXO/SIIEH Yepe3 oCh, U
IJIOCKOCTBIO, NEPIICHINKYIISIPHOU K OCH.
N3yuars, pacno3HaBaTh pa3BepTKy KOHYcCA.
BriBOUTE, MCTIONIB30BATh (POPMYIIBI JIS
BBIYHCJICHUS TUTONIA/ I OOKOBOM
MOBEPXHOCTH KOHyca. HaxonauTts miomaau
CEUEHUM, MPOXOIAIIUX YEPE3 BEPIINHY
KOHYCa WJIY MEePIICHIUKYJISIPHBIX €r0 OCH.
OOBACHATH, KAKOE TEJIO HA3BIBACTCS
yCEUEeHHBIM KOHYCOM. M3yuaTh, OOBACHSITH,
KaK €ro MoJy4uTh IIyTEM BpalCHUS
IPSAMOYTOJIbHOU Tpaneunu. BeIBOIUTS,
NPUMEHSITH (HOPMYITY ISl BEIYUCIICHUS
1I01a U OOKOBOM MOBEPXHOCTH
YCEYEHHOI'0 KOHYyca

AKTyanu3upoBath (PaKThl U METOABI
IIJJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOJNTH aHajoruu. Pemars
CTEPEOMETPUYECKHE 3a1a4H, CBSI3aHHBIE C
TEJIAMH BPALLIEHUS, TOCTPOCHUEM CEUEHUN
TEJ BpaIleHUs, C KOMOUHAIIUSAMU Tell
BpAILEHNs] U MHOTOTPAaHHUKOB Ha




OO0BEMBI TE

[Torsatue 06 o6beme. OCHOBHEIC
cBoiicTBa 006eMOB TeiI. O0BeM
UIMHIpa, Konyca. O0beM mapa u
Iomaas chepsl

[TonoOHbIe TeNa B MPOCTPAHCTBE.

HAXO0XKJIEHNE F€OMETPUYECKUX BEJINYHUH.
Hcnonp30Bath npu penieHnn
CTEPEOMETPUYECKUX 3a1a4
IUTAHUMETPHUUYECKUE (PaKThl U METO/IbI
3a/layd Ha BBIYUCIICHUE U 10KA3ATEIbCTBO.
MopennpoBaTh peajIbHbIE CUTYalluH Ha
A3BIKE TEOMETPHUH, UCCIIE0BATh
IIOCTPOEHHBIE MOJIENH C UCITOJIb30BAHUEM
r€OMETPUYECKUX ITOHATHI

AKTyan3upoBaTh (GaKThl U METOJIbI
IIJJAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOJNTH aHAJIOTUH. BRIBOAUTS,
UCIOJIB30BaTh (OPMYJIbl 0OBEMOB:
MPU3MBI, HWJIWH]IPA, TUPAMHU/JIBI, KOHYCA;
YCEYEHHOM ITUPAaMHUJIbl U YCEUEHHOTO
KOHyca. Pemars ctepeomeTprudeckue
3a/1a4M, CBSI3aHHBIE C BBIYMCICHUEM
00beMOB. POPMYIHPOBATH OMPEIETICHUE
11apOBOI'0 CErMEHTA, I1apOBOTr0 CJI04,
mapoBoro cekropa. [lpumenars Gopmyibt
JUTSL HAXOXKACHHUSI 00bEMOB IIaPOBOTO
CErMEHTAa, AapOBOT0 CEKTOPA

Pemars CTCPCOMCTPHUYCCKUC 3a/ a4,




BekTopsl 1 KOOpAUHATHI B
IIPOCTPAHCTBE
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CoOTHOIIIEHUS] MEX]TY TUIOIIAAsIMU
MTOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX
TeN

BekTop Ha miiockocTH U B
npoctpancTBe. CI0KEHUE U
BBIUUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4ucio. Paznoxenue
BEKTOpA 10 TPEM HEKOMILJIAHAPHBIM
BekTopam. [IpaBuiio
napayuienenunena. Pemenune 3anayq,
CBSI3aHHBIX C TPUMEHEHHUEM MPABUI
JIEUCTBUN C BEKTOPAMHU.
IIpssmoyronpHas cucrema

CBSI3aHHBIE C 00BEMOM IIapa U MJIOIIA]IbIO
cheprl. MoaenupoBaTh peasibHbIC
CUTYAIIMH Ha SI3bIKE TEOMETPUH,
UCCJIEI0BATH MIOCTPOEHHBIE MOJIEH C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX
NOHATUH. AKTyaJIU3UPOBATh (PaKThI U
METO/Ibl TUTAHUMETPUHU, PEIICBAHTHBIC TEME,
MPOBOANTH aHajoruu. Pemars
CTEPEOMETPUYECKHUE 3a/1a4H, CBA3aHHBIE C
COOTHOIIEHHEM 00BEMOB U IOBEPXHOCTEM
NOJI00HBIX TEJ B MPOCTPAHCTBE.
MopenupoBaTh peajibHbIE CUTYalluH Ha
A3BIKE TEOMETPHUH, UCCIIE0BATh
IIOCTPOEHHBIE MOJIENH C UCITOJIb30BAHUEM
F€OMETPUYECKUX TOHATHI

AKTyanu3upoBath (PaKThl U METOABI
IIJJAHUMETPHH, PEJICBAHTHBIE TEME,
IPOBOAMTH aHajoruu. OnepupoBaTh
IIOHSATUEM BEKTOP B IIPOCTPAHCTBE.
dopMynMpPOBaTH IPABUIIO
napasuieJIenunea py CI0KEHUH
BeKTOpOB. CKIIaJpIBaTh, BEIYNTATH
BEKTOPBI, YMHOkaTh BEKTOP HA YUCIIO.
N3y4yaTh OCHOBHBIE CBOMCTBA 3TUX
onepauuil. JlaBate onpeaencHue




KOOpPJMHAT B IPOCTPAHCTBE.
Koopaunate! BekTopa. [Ipocrenmme
3aJja4¥ B KOOpJAUHAaTax. YTOJI
Mexay BekTopamu. CKajasipHOE
IIPOU3BEJECHUE BEKTOPOB.
Beluncnenue yriioB Mexay
IIPSAMBIMH U IUIOCKOCTSIMH.
KoopirHaTHO-BEKTOPHBIA METOA
IPU PELIEHUU T€OMETPUUECKUX
3aj1a4

IPSIMOYT'OJIBHOM CUCTEMBI KOOPIMHAT B
IPOCTpPaHCTBE. BbIpa3nuTh KOOPIUHATHI
BEKTOPA 4epe3 KOOPANHATHI €r0 KOHIOB.
BriBouTh, MCTIONB30BaTh GOPMYITY
JUIMHBI BEKTOPA U PACCTOSIHUS MEXKTY
TOYKaMU. BeIpaxkaTh CKaJsIpHOE
IIPOU3BEICHUE BEKTOPOB Yepe3 UX
KOOPJIMHATHI, BBIYUCIIATH YTOJI MEXKIY
JIBYMSI BEKTOpaMU, ABYMsI IIPSIMBIMH.
Haxomute yron mexnay npssmon u
IIJIOCKOCTBIO, YTOJI MEXKAY ABYMS
MJIOCKOCTSIMU AHAIUTUYECKUMHU
MeTolaMu. BeIBOIUTE, HCIIOJIB30BATh
(dopMyIly pacCTOSIHUS OT TOUKH 10
IIJIOCKOCTH

[ToBTOpEeHUE, 0600IICHNE,
cUCTEMAaTH3alig 3HAHUMI

OcHoBHBIE PUTYPBI, (HAKTHI,
TEOpEMBI Kypca IJIaHUMETPHUH.
3ajaun IIaHUMETPUHA U METOBI UX
pemierusi. OCHOBHBIC (DUTYPHI,
(bakTbl, TEOPEMBI Kypca
CTEpEOMETPUH. 3aJauun
CTEpEOMETPUHU U METOJIbI HX
pelieHus

Pemate npocreimume 3anaun Ha
Hax0>JICHUE JJIMH U YTJIOB B
reOMEeTPUUECKUX PUTYpax, IPUMEHSITh
teopemy [ludaropa, Teopembl CHHYCOB U
KOCHHYCOB. HaxoauTs ruromanb
MHOI'OYTOJIbHUKA, Kpyra. Pacrio3HaBaTh
1no0100HbIE (PUTYpPBI, HAXOAUTH OTHOLICHUS
JUIAH ¥ twiowmaaeu. Mcronb3oBats npu
PELIEHUH CTEPEOMETPUUYECKUX 3a1a4
(baKThl ¥ METOJIbI TUTAHUMETPUHN




OBLIEE KOJIMYECTBO
YACOB I10
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OEJNEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTDBb U CTATUCTHUKA»

HOACHUTEJBHASA 3AIIMCKA

VYyebnniii kypc «BeposiTHOCTP M cTaTucTUKa» 0a30BOTO YPOBHS SIBIISETCS
NPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOro YpOBHS
ocHOBHOM mmiKoJbl. Kypc mnpeaHasHaueH st GOPMUPOBAHHUA Y OOYyYarOIIUXCS
CTaTUCTHUYECKOM KyJIBTYpbl W TIOHUMAaHHS POJIM TEOPUM BEPOATHOCTEM Kak
MaTEMaTUYECKOr0 MHCTPYMEHTa MJisi U3Yy4YEHHUs CIy4alHbIX COOBITHH, BEJIMYUH U
npoueccoB. [lpu u3ydeHun Kypca oOoramaroTcsi HpPEACTaBICHUS YYallluXcsl O
METO/IaX MCCIIEOBAHUSI U3MEHYMBOIO MUPA, Pa3BUBACTCSA IOHUMAHUE 3HAUYMMOCTH U
OOLIHOCTH MaTEMaTUYECKUX METOJOB T[O3HAHUS KaK HEOThEMJIEMOW YacTu
COBPEMEHHOTO €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

ConepxaHue Kypca HaIpaBJICHO HAa 3aKPEIUICHUE 3HAHWM, MOJYYEHHBIX MPU
M3Yy4YEHUHU Kypca OCHOBHOM WIKOJIBI U HA Pa3BUTHUE IPEICTABICHUM O CIIyYaWHbIX
BEJIMYMHAX W B3aMMOCBS3SX MEXK]y HUMHU Ha BaXKHBIX MTPUMEPAX, CHOKEThI KOTOPHIX
MTOYEPIHYTHI U3 OKPYKAKOIIETO MUPA.

B cooTBeTcTBMM C YyKa3aHHBIMH LEISIMU B CTPYKType Y4YeOHOro Kypca
«BepoSITHOCTh M CTATUCTUKA» CPEAHEW IIKOJIbI Ha 0a30BOM YpPOBHE BBIJICICHBI
CIIEyIOIlIME OCHOBHBIE cojAep)KaTeiabHble JUHUU: «CiaydailHble COOBITHS U
BEpPOSTHOCTHY, «CilyyaliHble BEJIMUMHBI U 3aKOH OOJIBLIUX YHCEI.

BaxxHyto yacTh Kypca 3aHUMAET U3y4YE€HUE Fr€OMETPHUUECKOT0 1 OMHOMHAJIBHOTO
pacnpeneneHuid 1 3HAKOMCTBO C UX HENPEPBIBHBIMU aHAJIOTAMU — IIOKA3aTEIbHBIM U
HOPMAJIBHBIM PaCIPEICIICHUSMMU.

Conepxxanue nmuaun «CiydailHble COOBITHSI U BEPOSITHOCTHY CIY>KHT OCHOBOM
st (OPpMUPOBAHMS TPEACTABICHUM O pacHpelesieHUd BEPOSTHOCTEH MEXKIY
3HAUYECHUSAMH CIIyYalHBIX BEJIMYMH, a TAaKKe 3Ta JUMHUS HeoOXxoauma Kak 0asza ass
M3YYEHHUs 3aKOHA OOJIbIIUX YHceNl — (PYyHIaMEHTAJIbHOTO 3aKOHA, JEWCTBYIOIIETO B
npuposie U OOIIECTBE M MMEIOIIEr0o MareMaTHdeckyro (opmanuzanuio. Cam 3aKoH
OOJBIIMX YHUCEN TMpeIaraeTcsi B O3HAKOMHUTENIbHONW (opMe € MHUHHUMaIbHBIM
MCIIOJIb30BAHUEM MAaTEMaTUYECKOro (popmanusma.

TeMmbl, CBA3aHHBIE C HEMPEPHIBHBIMU CIIYYaWHBIMU BEJIMYMHAMM, AKIEHTUPYIOT
BHUMAHHUE IIKOJBbHUKOB HA OMMCAaHUU U U3YUYEHUH CIIYYAWHBIX SBJICHUN C ITOMOILBIO
HEeTMpephIBHBIX (QyHKIMHA. OCHOBHOE BHUMAaHWE VACNACTCS IOKa3aTeIbHOMY U
HOPMaJIbHOMY PpACHPEACIICHUSAM, IPU OSTOM MPEIAINOJIaracTcsi O3HAKOMHTEIBHOE
U3y4YeHHue MaTepuana 0e3 J0Ka3aTeabCTB MPUMEHSEMBIX (DAKTOB.



MECTO KYPCA B YYEBHOM IIVIAHE

Ha wu3ydenue kypca «BeposiTHOCT M CTATHCTHKAa» Ha 0a30BOM YPOBHeE
oTBoAUTCH 1 yac B HeJeJl0 B TeYECHHE KAMKIAOI0 roga odyuyeHusi, Bcero 68
Y4eOHBIX YacoB.

COILEPKXAHUE YYEBHOI' O KYPCA
10 KJTACC

[IpeacTraBineHre JaHHBIX C TOMOIIBIO Tadmuy U jauarpamm. CpenHee
apu(pMeTHyecKoe, MeaHaHa, HaumOoJIbllee M HaUMEHbIIEe 3HAYEHUs, pa3Max,
JUCHEPCHS U CTAHIAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

CrnydaliHble SKCIIEpUMEHTHI (OTBITHI) M CIIy4ailHble COOBITHUS. DJIeMEHTapHbIE
coObiTusa (Ucxoabl). BeposiTHOCTh ciy4ailHOro coObITHA. Bian3ocTh 4acToThl U
BEepOSITHOCTH cOObITUH. Cily4allHbIe ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTaPHBIMU
coObITusiMU.  BeposiTHocTH ~ cOOBITUH B ONBITaX €  PaBHOBO3MOXKHBIMU
AJIEeMEHTapPHBIMU COOBITUSIMU.

Onepauuu HaJl COOBITUAMU: TEpEeceUeHUE, O00BEIUHEHHE, MPOTUBOIOIOKHbBIC
coObITs. J{narpammel Ditnepa. @opMyiia CI0KEHHSI BEPOATHOCTEM.

VYcioBHass BEpPOSATHOCTb. YMHOXKEHHUE BEpPOATHOCTEW. JlepeBo cCiydailHOTO
skcriepuMenTa. @opMmyiia moaHoM BeposiTHOCTH. HezaBucumbie coObITHS.

KomOunaropnoe mpaBuino ymHoxkenus. [lepectanoBku u Qakropuan. Yucio
coueranuid. Tpeyronsuuk [lackans. ®opmyna 6unoma HerotoHa.

bunapHbIil crmydaliHbIA ONBIT (MCHBITAaHUE), ycIeX W Heyaada. HezaBucumbie
ucnbiTanuss. Cepuss HE3aBUCUMBIX HCIBITAaHMM 10 T1iepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHysum.

Cnyuaiinas  BenuuuHa.  Pacnpenenenue — BeposiTHocTe.  [uarpamma
pactipenenenusa. IlpuMepsl pacnpeneneHuil, B TOM YHCIE, T'E€OMETPUYECKOE U
OMHOMUAJBHOE.

11 KUIIACC

Yucnosbie XapaKTCPHUCTHUKHU CJ'Iy‘-IElfIHBIX BCINYHWH: MaTCMAaTHU4YCCKOC OXKHNIAaHUC,
AUCIICPCHUA W CTAaHAAPTHOC OTKIIOHCHHUC. HpI/IMepBI INMPUMCHCHHA MATCMAaTHYCCKOI'O
OXHNIOaHHA, B TOM 4YHUCJIC B 3aJadyax H3 HOBC@IIHGBHOI\/’I J)KM3HU. MaremaTudeckoe
OXHUIaHHC 6HHapHOﬁ CquaﬁHOﬁ BEJIMYMHBI. MaTteMaTudeckoe OXKNAaHUE CYMMBbI



CIIyYalHBbIX BEIMYMH. MaTemMaTH4eCKOe 0XKUAAHUE U AUCIIEPCUS T€OMETPUUECKOTO U
OMHOMUABHOTO paclpeaeIeHU.

3akoH OOJBIIMX 4YHCEI W €ro pojdb B HayKe, MNPUPOJAE M OOIIECTBE.
Bri0opouHbIii METOT UCCIEIOBAHUM.

[IpumMepsl HENpEephIBHBIX CIOy4YallHbIX BeMWYUH. [IOHSATHE O TIJIOTHOCTH
pacripenenenus. 3ajadu, MPUBOJIAIINE K HOpMAIIbHOMY pacnpezaeneHuto. [lonarue o
HOPMAJIBHOM PacCIpeICIICHUN.

HPEAMETHBIE PE3YJIBTATBI
10 KVIACC

YuTaTh ¥ CTPOUTH TAOJIUIIHI U TUATPAMMBI.

OnepupoBaTh MOHATUSAMH: CpeAHee apudMeTHuecKoe, MeanaHa, HanOobIIee,
HaWMEHBIIICe 3HAUYCHUE, Pa3Max MAacCHUBA YUCIIOBBIX JIAHHBIX.

OnepupoBaTh MOHATUAMU: CIyYaWHBIM AKCIEPUMEHT (OMBIT) M CIydaiiHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (DJIEMEHTAPHBIA HKCXO0J) CIYyYalHOTO OIbITa;
HaXOJIUTh BEPOSTHOCTH B ONBITAX C PAaBHOBO3MOKHBIMHU CIIYYaHHBIMH COOBITHSMH,
HaxOJIUTh W CpPaBHWBATh BEPOSATHOCTH COOBITHH B M3YyYEHHBIX CIyYalHBIX
AKCIIEPUMEHTAX.

Haxogute u hopMynupoBaTh COOBITHS: TIEpeceUcHUE U 00bEIMHCHUE JTAHHBIX
COOBITUM, COOBITHE, TPOTHBOMOJIOKHOE JAHHOMY COOBITHIO; ITOJB30BATHCS
auarpaMMmamu Jisiepa u (opMyJIoi CII0KEHHUsS] BEPOITHOCTEN TP PEUICHUH 3a/1a4.

OnepupoBaTh TOHATHSIMH: YCIIOBHasE BEPOSATHOCTb, HE3aBUCHUMBIC COOBITHS;
HaXOJIUTh BEPOSITHOCTU C TIOMOIIBIO TpaBWja YMHOXKEHHS, C TOMOIIBIO JIepeBa
CJIYYalHOTO OIBITA.

[TpuMeHATh KOMOMHATOPHOE TIPABUIIO YMHOKEHHUS TPU PEIICHUN 3a/1a4.

OnepupoBaTh TOHATHUSMHU: HCIBITAHWE, HE3aBUCHUMBIC WCIBITAHUS, CEPHS
WCIIBITAaHUH, YCIIeX W HeyJada, HaXOAWTh BEPOSTHOCTH COOBITUH B CepUHU
HE3aBUCUMBIX WCIIBITAHUI JI0 TIEPBOTO yCIeXa; HAXOJWTh BEPOSTHOCTH COOBITHUI B
CepuHU HCIbITaHn bepHyIn.

OnepupoBath  MOHATHSIMH: ClyJaiiHass ~ BEJIMYHMHA,  paclpeeicHue
BEPOSTHOCTEH, TUarpaMma pacrpeae/iCHus.

11 KJIACC
CpaBHMBaTh BEpOSTHOCTH 3HAUYCHUN CIIy4ailHOW BETUYHUHBI MO PACTIPEIEICHUIO
WIH C MIOMOIIIBIO AHarpaMM.



OnepupoBaTh MOHSATUEM MATEMAaTUYECKOTO OXHUAAHUS;, NPUBOAUTH MPUMEPHIL,
KaK TPUMEHSIETCS MaTEMAaTHUYECKOE OXUJAHUE CIy4yailHOM BEJIMYMHBI HAXOJUTh
MaTEMaTUYECKOE OKUIaHUE IO TAaHHOMY PacCIpeeIICHUIO.

Nmetb npeacTaBieHUe 0 3aKOHE OOJBIINX YHCEIL.

NmeTs mpeacTaBieHre 0 HOPMAIBLHOM PacipeieICHUN.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Haspanue pasziena (rempr)  KommyecTso OcHOBHOE COJIepKaHue OcHOBHBIE BUJIBI
Kypca 1acoB JESITETLHOCTH 00YYaFOIIIXCS
[IpencraBnenue naHHbIX ¢ Tomotbio  M3Biekars nHpopmaiuio u3 Tabaui u
tabnun 1 quarpamm. Cpennee JarpamMM, MCIOJIb30BaTh TAOIUIILI U
apu(pMeTnyecKoe, MeIMaHa, JUarpaMMbl JJI PEACTABICHUS
TIpe/icTaBICH e TAHHBIX 1 HanOOoJIbIIIEE U HAUMEHBLIEE CTaTUCTUYECKUX AaHHBbIX. HaxoauTh
4
oMHcATeTbHAS CTATHCTHKA 3HAUEHUs, pa3Max, JUCIEepPCus, ONHUCAaTENbHbIC XapaKTePUCTUKU JAHHBIX.
CTaHJAPTHOE OTKJIOHEHUE YUCJIOBBIX  BBIIBUTraTh, KpUTUKOBATH TUIIOTE3HI O
HabOpOB XapakTepe CIy4aitHON U3MEHYUBOCTHU U
ompeensonux ee pakropax
CiyqaitHble 9KCIIEpUMEHTBI Brinenars Ha npumepax cirydaiHble
. (OTIBITHI) M CITy4allHbIE COOBITHSI. COOBITHS B OITUCAHHOM CITy4ailHOM OTIBITE.
CrnyuyaliHbIE OTIBITHI U
. 5 OnemeHTapHbIe COOBITUSA (MCXOAbI).  POPMYNHPOBATH YCIOBUS MPOBEACHUS
CiIy4yaiiHble COOBITHUS . 4
’ BeposiTHOCTB ciydailHOro cOOBITUA.  Cy4yalHOTro omnbiTa. HaxoauTe
OTIBITHI C . "
3 BeposiTHOCTH COOBITHIA B OTIBITaX C BEPOSITHOCTU COOBITUIN B ONBITAX C
PaBHOBO3MOXXHBIMU
PaBHOBO3MOXHBIMU PaBHOBO3MOXHBIMU UCXOAaMHU.
3JIEMEHTAPHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU. MopaenupoBaTh ONBITHI €
UCXO0JIlaMU
[Ipaktrueckas paborta PaBHOBO3MOKHBIMHU AJIEMEHTAPHBIMU
UCXO0JIaMH B XOJ1€ TPAKTUYECKON pabOThI
Onepauun Haj 3 Omnepanuu Hal COOBITUSIMU: Hcnonb3oBath quarpaMmsl Jitiepa u




COOBITUSIMHU, CTIOKEHHE
BEPOSITHOCTEN

VY ciloBHas BEPOSTHOCTD,
JIEPEBO CIIy4YalHOTO
OTIbITa, (hopMyJia ITOTHOM
BEPOSITHOCTU U
HE3aBHCHUMOCTH COOBITHI

OIIEMEHTHI
KOMOMHATOPUKHU

Cepuu nocneI0BaTeIbHbIX
WCTIBITAHUI

nepecedeHue, 00beIMHEHNE
COOBITUH, TIPOTHUBOIIOIOKHBIE
coObITHs. Jlnarpammsl Ditnepa.
dopmyiia cl0KeHUs] BEPOSITHOCTEN

Y cnoBHasI BEPOSITHOCT.
YMHO)KEHHE BEPOSITHOCTEN. JlepeBo
CIIy4alHOTO SKCIIEpUMEHTA.
dopmyIia TOJTHON BEPOATHOCTH.
He3zaBucumeblie coObITUS

KomMOunaropHoe npaBuio
yMHOXeHus. [lepectanOBKM 1
daktopuan. Yucno couetaHui.
Tpeyronbauk Iackama. ®opmyia
ounoma HeroToHa

bunapHbIi Cily4allHBINA ONIBIT
(ucmibITaHue), yCIeX U Heyaya.
He3zaBucumeble ucnbsitanus. Cepus
HE3aBHCHUMBIX UCIIBITAHUH J10
nepsoro ycrexa. Cepust
HE3aBHCHUMBIX UCTIBITAHUHN
bepuymnu. [Ipaktuyeckas pabora ¢
UCITOJIb30BAHUEM AJIEKTPOHHBIX
Ta0JINII

CJIOBECHOE OMMCaHUE COOBITHM JJIs
(GOpMYyITUPOBKHU U U300paKEHUS
00BEIMHEHUS U TIEPEeCEUCHUST COOBITHIA.
Pemars 3a1aum ¢ ucnonap30BaHUEM
(bOpMyIIBI CTIOKEHUST BEPOATHOCTEN

Pemrars 3a1aum Ha Hax0XKIEHUE
BEPOSITHOCTEH COOBITHI, B TOM UHCIIE
YCJIOBHBIX C IIOMOIIBIO IepeBa
CIIy4alHOro omnbITa. Onpenensirsb
HE3aBUCHMOCTb COOBITHI 110 opMyJie U
110 OPTaHMU3ALMU CIIy4alHOTO OIIbITa

Hcnonp30BaTh NpaBUIIO YMHOKEHUS IS
NIEPEUUCIICHUsI COOBITUIN B CIy4YallHOM
onbite. [Tonb3oBaThes hopmynoit u
TpeyronbHukoM [lackans ns
OIPEICJIEHUS YHCJIa COYECTAHUM

Pa30uBaTh ClOXKHbBIE SKCTIEPUMEHTHI Ha
OTJIebHBIC HCITbITaHus. OCcBauBaTh
TOHSTHS: UCIIBITAHUE, CEPUS
HE3aBUCUMBIX UCIIbITAaHUU. [[pUBOIUTH
MIPUMEPBI CEPUN HE3aBUCHUMBIX
UcIbITaHui. PemaTs 3agaun Ha TOUCK
BEPOSITHOCTEN COOBITUI B CEpUU
WCTBITAaHUI J10 TIEPBOTO yCIieXa U B
cepusix ucnbeitanni bepnynnu. M3yyats B




X0J1€ MPaKTUYECKOU paboThI C
MCITOJIb30BAHUEM AIEKTPOHHBIX TA0JIHIL
BEPOATHOCTH COOBITHI B CEpUSIX
HE3aBUCUMBIX UCIIBITAHUI

CityyaliHble BEJTMYUHbBI U

CiydaliHas BeJIMYMHA.
Pacnpenenenne BeposITHOCTEN.
Huarpamma pacnpenenenusa. Cymma
Y IIPOU3BEACHUE CITyYaHBIX
BesnurH. [Ipumepsl

OcBauBaTh NOHATHUSA: CIydaiiHasI
BEJIMYMHA, pacIpeesieHre, Tadbinna
pacnpesenenus, MarpaMma
pacnpenenenus. [IpuBoauTs mpumepsl
pacnpeneneHuii, B TOM YUCIIe

6 pacnpeziesieHul, B TOM YnCJe re€OMETPUUECKOT0 1 OMHOMHAIIBHOTO.
pacrnpeneneHus .
reOMEeTpUYECKOe U OMHOMUAIIBHOE CpaBHUBaTh pacrpeneaeHus ciydyalHbIX
BeanurMH HaxoauTh 3HaU€HUsI CyMMBI U
MIPOM3BENICHUS CIIyYaiiHbIX BEJTMYHH.
CTpouTh M pacro3HaBaTh F€OMETPUUECKOE
1 OMHOMUAJILHOE pacipeeicHue
OmnwucarenpHasi CTAaTUCTUKA. [ToBTOPATH N3yUEHHOE U BHICTpAaUBaTh
CrnyyaiiHble ONBITHI U BEPOSTHOCTH  CUCTEMY 3HAHUU
O6006uIeHne 1 5 Ciy4aitHeIX coObITui. Onepanuu
CUCTEMaTU3alMs 3HaHUN HaJ COOBITHSMU. DIIEMEHTHI
KOMOMHATOPUKH, CEpUU
HE3aBHCHUMBIX UCIIBITAHUHN
OBIIEE KOJIMYECTBO
YACOB I10 34
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11 KITACC

Haspanue passiena (tempr) — Komyectso OcHOBHOE coJiep)KaHHe OCHOBHBIE BUJIBI
Kypca 1acoB JEATEIBHOCTH 00y4atONINXCs
[Ipumeps! IpUMEHEHUS OcBauBaTh NOHATHE MATEMATHYECKOTO
MaTE€MaTUYECKOIO 0>KHMIaHUS oxxuganus. [IpuBoauTh 1 00CYX1aTh
(cTpaxoBaHue, JI0TEpES). IPUMEPBI IPUMEHEHNS MaTEMATHYECKOIO
MaremaTnueckoe 0XKHIaHuEe CYMMbl  0’KHJAHUS. BpIUMCIATE MaTeEMaTHYECKOE
CJIy4aliHbIX BEJIUYHH. oxxujanue. VMcrnonb30BaTh NOHATHE
MaTeMaTHIecKoe MaremaTnueckoe 0XKHUIaHue MaTEMaTHYECKOTO OKUAAHUS U €r0
OJKHIAHNE CITydaitHo 4 reOMETPUYECKOro 1 OMHOMMAIBHOTO = CBOMCTBA IIpH peleHuH 3a1ad. HaxoauTs
A pacnpezeseHui 10 U3BECTHBIM (OpMyJIaM MaTEMaTHYECKOE
0’KHJIaHUE CYMMBI CITy4YalHbIX BEJIMYH.
HaxoauTh no u3zBectHbIM (popmyrnam
MaTeMaTHYECKUE OKUIAHMSI CITydalHbIX
BEJIMYNH, UMEIOIIHUX F€OMETPUIECKOE U
OMHOMUAJIBHOE PaCIpeIEICHUS
Jlucniepcus ¥ CTaHIapTHOE OcBauBaTh NOHSTHS: IUCTIEPCHUS,
OTKJIOHEHME. Jlucnepcun CTaHJAPTHOE OTKJIOHEHUE CIy4YalHOU
Jlucriepcus 1 CTaHAApTHOE
. . reOMETPUYECKOTO U BeIn4nHbL. Haxoqurs qucnepceuto mno
OTKJIOHEHHUE CITy4ailHOMN 4

BCIIMYUHBI

OMHOMMAJIBHOTO pacipeieICHusI.
[Ipaktrueckas pabota ¢
UCITOJIb30BAHUEM AJIEKTPOHHBIX

pactpenenenuto. Haxonurts mmo
U3BECTHBIM (POPMYJIaM TUCIIEPCHUIO
r€OMETPUYECKOI0 U OMHOMHAJIBHOTO




TabIUIL

pacrnpeiesieHUs, B TOM YHCIIE B XOJIe
MIPAKTUIECKON pabOTHI C UCTIOJIH30BAaHUEM
AJIEKTPOHHBIX TaOJIHUI]

3aK0H OOJIBIINX YHCET

HenpepriBHbIE cityyaliHbie
BEJIMYUHBI

3aK0H OOJIBIINX YHCEIL.
Br10opouHbIii METOT
uccinenoBannil. [Ipaktnueckas
paboTa C UCII0JIb30BAHUEM
AIIEKTPOHHBIX TaOJIUII

[TIpumepsl HEMPEPBIBHBIX
CIIyYalHbIX BeJIMYNH. OyHKIUA
TJIOTHOCTH PACTIPEACICHUS.
PaBHOMEpPHOE pacripeiesieHUe U €ro

3HAKOMHUTBHCS € BBIOOPOYHBIM METOAOM
VICCJIEIOBAHMSI COBOKYITHOCTH JAHHBIX.
N3ydath B X0/1e IPaKTHUECKOM pabOTHI ¢
MCITOJIb30BAHUEM AJIEKTPOHHBIX TaOJIHI
IpUMEHEHUE BEIOOPOYHOTO METO1A
UCCIICIOBAHUS

OcBanBaTh NOHSTHS: HENPEPHIBHAS
ClTyJaifHas BeTWYMHA, HETIPEPHIBHOE
pacnpenenenue, GyHKIUs IIOTHOCTH
BeposTHOCTH. [[puBOANTH MpUMEPHI

CBOWCTBA HENPEPBIBHBIX CIIyYaHbIX BEJINYHH.
(pactipenenctiiis) Haxonutb BEposSTHOCTH COOBITHIA 11O
JTaHHOW (DYHKITUU IJIOTHOCTH, B TOM
YHCJIE PABHOMEPHOTO PaCIpeACICHUS
3anauud, NpUBOAAIINE K OcBauBaTh NOHSATHS: HOPMAJIBHOE
HOPMAaJIbHOMY PacipeeiICHUIO. pacrnpeneneHue. BeiaensaTh 0 ONMKUCaHUIO
@OyHKIMSA IVIOTHOCTH U CBOMCTBA CIIy4alHbIC BEJIMYMHBI, PACIPEACITICHHBIC
Hopwmanbnoe HOPMAaJIbHOTO PACIPEICIICHHUS. 110 HOPMAJIbBHOMY 3aKOHYy. [[puBoauTh
pacnpeneneHus [TpakTuyeckas padora ¢ MPUMEDPHI 3a]1a4, TPUBOISIIUX K

WCITOJIb30BAaHUEM DJICKTPOHHBIX
TaOIUIL

HOpMaJIbHOMY pactipezeniennto. Haxoautsb
YUCJIOBBIE XapaKTEPUCTUKH HOPMAITHHOTO
pacrpeeneHus no u3BeCTHbIM




dbopmynam. Pemats 3aaun, CBsI3aHHbBIE C
MIPUMEHEHUEM CBOWCTB HOPMAIBHOTO
pacupeaeneHuii, B TOM YUCIIE C

M CIIOJIb30BaHUEM DJIEKTPOHHBIX Ta0JIUII

[ToBTOpEHUE, 0000IIEHNE
U CUCTEMATHU3aIUs 3HAHUU

OBLIEE KOJIMYECTBO
YACOB IIO
[TPOITPAMME

19

34

[IpeacraBieHue 1aHHBIX C
MTOMOIIBIO TAOJUI] ¥ THArpamM,
omnucaTeIbHas CTATUCTUKA, OTBITHI C
PaBHOBO3MOXHBIMH
AJIEMEHTAPHBIMU COOBITUSIMU,
BBIYHCIICHUE BEPOSITHOCTEM
COOBITHH C MPUMEHEHUEM (POpPMYII U
rpauuecKkux METo0B
(koopauHaTHas npsimasi, 1€peBo,
Jnyarpamma Jisepa), ciydaiiHbie
BEJIMYMHBI U pacrpeeicHusl,
MaTEeMaTUYeCKOe 0KHJIaHnE
CIIy4YallHOM BEJIMYUHBI

IToBTOpSITE N3y4YEHHOE U BBICTPAUBATh
CHUCTEMY 3HAHHUU




MEPEYEHB (KOJUPUKATOP) PACIPEJIEJEHHBIX IO KJIACCAM
IMPOBEPSIEMBIX TPEBOBAHUH K PE3YJIbTATAM OCBOEHHUSA
OCHOBHOM OBPA3OBATEJBHOMN MIPOTPAMMBI CPEJHEI'O
OBIIEI'O OBPA3OBAHMSA U DJIEMEHTOB COJIEPKAHUSI I1O
MATEMATHKE

B ¢denepanpHbIX 1 peruoHaNbHBIX MPOLEAYpaxX OLEHKH KauecTBa 00pa30BaHUs
UCIIOJIb3YEeTCs MepeyeHb (KOAU(PUKATOP) pacpeieICHHBIX 0 Kjaccam
IPOBEPSIEMBIX TPEOOBAHUMN K Pe3yIbTaTaM OCBOCHHUS OCHOBHON 00pa30BaTeIbHOM
IPOrpaMMBbl CPEIHETO 001Eero 00pa3oBaHUsI U ANEMEHTOB COAECPKAHUS 110

MaTCMaTHKC.

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJLTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KIIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NpoBePsSIEMOro .
00pa3oBaTeIbHON MPOrpaMMbl CpeIHEro 001ero 0opa3oBaHus
pe3yJbTara
1 Yucna v BBIYUCIICHUS
11 OnepupoBaTh MOHATHAMH: PAIlMOHATBHOE M JCHCTBUTEILHOE YHCIIO,
OOBIKHOBEHHAS U JIECATHYHAS APOOb, TPOLIEHTHI
12 BremonusaTe  apudmMernyeckue Omepaldd  C  palMOHATbHBIMU U
JIEHCTBUTEILHBIME YUCIIAMHU
13 BbmomHATe  TpHONMKEHHBIE  BBIYHCICHHUS, HCIONB3YS  IpaBuia
OKpYTJIEHUS, IeTIaTh MPUKUKY U OIIEHKY Pe3yJIbTaTa BEIYUCICHUN
OnepupoBaTh MOHATUSMU: CTEIIEHB C ISJIBIM TIOKa3aTeJIeM, CTaH apTHas
14 dbopMa 3anmucH JEHCTBUTENHFHOTO YUCIA, KOPEHb HATYPAIbHOU CTETICHH,
MCIIOJTb30BATh MOIXOJIANIYI0 (POPMY 3aIHCH JISHCTBUTESIIBHBIX YUCEIT JIS
pellIeHus TPAKTUYECKUX 3a7a4 U MPECTaBICHUS JaHHBIX
OnepupoBaTh MOHATHSMHU: CHHYC, KOCHHYC M TaHT€HC MPOU3BOJILHOTO
15 yIjla; HWCIOJb30BaTh 3alUCh IPOM3BOJBHOTO yria depe3 OOpaTHbhIC

TPUTOHOMETPHUYECKUE (PYHKIHH

2 YpaBHEHMS U HEpaBEHCTBA




OnepupoBaTh NOHATUSAMU: TOKIECTBO, YpaBHEHUE, HEPABEHCTBO, 11€JI0€,

2.1 panuoHaIbHOE, UpparoHaIbHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
25 BeinonuATe npeoOpa3oBaHMs TPUTOHOMETPUUYECKMX BBIPDAKEHUH U
' pemaTh TPUrOHOMETPHUYECKIE YPAaBHEHHS
BeimonssaTe npeoOpa3oBaHus LEJBIX, panroHaIbHBIX u
2.3 UpPpallMOHANBHBIX BBIPAKEHUM M peIIaTh OCHOBHBIE THIIBI LEJBIX,
paLMOHATIBHBIX U HPPALMOHATBHBIX YPABHEHUH 1 HEPABEHCTB
Y [TpuMeHSTh ypaBHEHUS U HEPABEHCTBA UIS PEHICHUS MaTEeMAaTUYECKHUX
' 3ajiay M 3a/1a4 U3 Pa3IM4HbIX 00JIacTel HAyKu U pealbHON )KU3HU
MogenupoBaTh peajibHble CUTYallMM Ha sI3bIKE aureOpbl, COCTABIATH
”g BBIDQKEHUS, ypPaBHEHHs, HEPABEHCTBA IO  YCIOBHIO  33JauW,
' UCCIIeIoBaTh IIOCTPOEHHbIE MOJEIM C HCHOJIb30BAaHHEM arapara
anreOpsl
3 OyHKkuMK U TpaduKu
OnepupoBaTb MNOHATUAMH: (YHKIMS, cHocoObl 3afaHus (YHKLUH,
3.1 o0nacTb oOmpeAeNeHUus W MHOXKECTBO 3HaueHuM (QyHKUuU, rpaduk
(byHKIMHU, B3aUMHO OOpaTHbIE (PYHKIMH
3.2 OnepupoBaTh MOHATUAMHU: UYETHOCTb M HEUETHOCTh (PYHKIUH, HYJIH
' (bYyHKINH, TPOMEXKYTKH 3HAKOMIOCTOSTHCTBA
3.3 Hcnonp3oBate rpaduky QYHKIHA 111 peIICHUs] ypaBHEHUH
34 Crpoutrb u uyMuTaTh rpauKu JHHEWHOM (QYHKIMH, KBaJpaTHUHOMN
' (byHKINY, CTeNeHHON (QyHKIMM C IIeJTbIM TOKa3aTeIeM
Hcnonw3oBarh rpadguku (GyHKUUN UIsI UCCIEAOBAHUS TMPOLECCOB U
35 3aBUCUMOCTEH NpHU pelIeHUuH 3aJad U3 JPYTruxX y4eOHBIX NMPEeIMETOB U
' peanbHOM JKW3HHW, BBIpaXaTh (QOpPMyJIaMH  3aBHCHMOCTH  MEXIY
BEIMYMHAMU
4 Hauana maremMaTHuecKoro aHajimsa
41 OnepupoBaTh MOHATUAMHU: MOCIEIOBATEIBHOCTD, apupmMeTHueckas u
' TreoOMeTpHYECKas IIPOTPECCHH
OnepupoBaTh MOHATHAMHU: OECKOHEYHO YOBIBarolasi reoMeTpuyecKast
4.2 nporpeccusi, CcyMmMa OECKOHEYHO YOBIBAIOIIEH T'eOMETPHUYECKOM
porpeccuu
4.3 3amaBaTh MOCIEIOBATEIIHHOCTH PA3IMYHBIMH CIIOCOOaMHU




Hcnonb30BaTh CBOMCTBA MOCIAEIOBATEIBHOCTE M MPOTPECCUid IS

44 pEellIeHNUs PeabHBIX 3aja4 IPUKIAIHOrO XapaKkTepa
5 MHoxecTBa U JIOTHKa
5.1 OrnepupoBaTh NOHIATHSIMU: MHOKECTBO, ONIEpaI[Ui HaJl MHOXKECTBAMHU
Hcnonp30BaTh TEOPETHMKO-MHOXKECTBEHHBIM ammapar Juisi ONUCaHMs
5.2 peaNbHBIX MPOLECCOB W SBJICHWM, NPH PEIIEHUU 3a7ad M3 JIPYTrux
y4eOHBIX MPEIMETOB
£ 3 OnepupoBaTb TOHATUSAMU:  ONpPEIEIEHHUE, TEOpeMa, CIIEACTBHE,
' JI0Ka3aTelIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpPoBePSIEMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero od0pasoBaHus
pe3yjabrara
1 Uucna u BBIYUCIEHUS
OnepupoBaTh MOHATUSMHU: HATypaJIbHOE, ILIEJIO€ YMCIIO; HCIOJIB30BaTh
11 MPU3HAKU JETUMOCTH IENbIX YHCEI, Pa3IOKEHUE YhClia Ha MPOCThIE
MHOXHUTENH JIJIs1 PEIICHUs 3a7a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PALlMOHAIBHBIM [T0KA3aTEIEM
13 OnepupoBaTh  MOHATUSAMHU:  Jorapudm  Uucna, JECATHYHBIE U
' HaTypaJibHbIE JIOTapU(PMBbI
2 VYpaBHEeHMS 1 HEpaBEHCTBA
[IpuMmeHsITH CBOMCTBAa CTENEHU I NpeoOpa3oBaHUs BbIPAKEHUH,
2.1 ONEpUPOBATh IMOHATHAMH: IOKA3aTEIbHOE YpAaBHEHHUE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUITBI TOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB
BreimonHsATes TIpeoOpazoBaHusl BBIPAKECHHM, COJIEPIKAIIUX JOrapu(Mbl;
2.2 OTEepUPOBATH MOHATHUAMHU: JIOTapU(PMUUECKOE YpaBHEHHUE U HEPABEHCTBO;
peliaTe OCHOBHBIE THIIBI JOTapU(PMHUECKUX YPaBHEHHUH U HEPABCHCTB
2.3 HaxoauTs perieHns NpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTb NOHATHUAMHU: CHCTEMA JIMHEMHBIX YypaBHEHUH U €€
2.4 pElIeHNe; UCIO0JIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUW ISl PELICHUS
MPaKTUYECKUX 3a/1a4
25 Haxomute  pemeHHss  OPOCTEHINIUX  CUCTEM U COBOKYIIHOCTEH

paloHaIbHBIX YPaBHEHUI U HEPABEHCTB




MonenupoBaTh peanbHbIE CHUTyallUM Ha $3bIKE anreOpbl, COCTaBIATH

BBIPQXCHUSI, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCJIOBUIO 3ajayl,

20 UCCIIeIoBaTh IIOCTPOEHHBIE MOJENU C MHCIOJb30BaHMEM armrmapara
anreOpbl
3 OyHkmn U rpaduku
OnepupoBaTh MOHATHAMHU: TEPHOAWYECKAsS (QYHKIHS, IPOMEXKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOUKU SKCTpeMyMa (DyHKIMH, HauOoJbIlee U
' HaMMeHbIee 3HaYeHHUs (PYHKIIMM Ha MPOMEXYTKE; MCIOIb30BaTh UX JUIA
uccien0BaHus (QYHKIUH, 33laHHOM rpagukom
OnepupoBaTh NOHATUSAMU: IpadUKH TOKA3aTEIbHOM, JorapupMHUIECKOl 1
3.2 TPUTOHOMETPUYECKUX (YyHKIMH; W300pakaTh HMX Ha KOOPJHMHATHOM
IUIOCKOCTHU U UCTIONIb30BATh JUIsl pellieHHs ypaBHEHUM U HEPAaBEHCTB
N300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH TIpaduKu  JHHEHHBIX
3.3 YPaBHEHMH M HCHOJb30BaTh HX Ul PEIICHUS CUCTEMbl JIMHEHHBIX
ypaBHEHUU
34 Ucnonws3oBare rpaduku (yHKIUN A8 HCCIEAOBAaHUS IPOLECCOB U
' 3aBUCUMOCTEH U3 JPYruX y4eOHBIX JAUCIUILIIH
4 Hauana maremMaTHueckoro aHajimsa
OnepupoBaTb MNOHATUSAMM: HeENpepbiBHAas (YHKLIUSA, T[POU3BOAHAS
4.1 (GYHKIIMM; HCIIOJIb30BAaTh TEOMETPUYECKHI U  (PU3MYECKHIl CMBICT
IIPOU3BOIHON Ul PEIIECHNUS 3a/1a4
43 HaxonuTe  NpoOM3BOAHBIE  3JEMEHTApHBIX  (QYHKIMHA, BBIYUCIATH
' IIPOM3BOJIHBIE CYyMMBI, IPOU3BECHHUS, YACTHOTO (DYHKIUI
Hcnonp30BaTh TPOM3BOAHYIO IS HWCCIENOBaHWS  (DYHKIMH  Ha
4.3 MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHATH PE3YyJIbTaThl UCCIEAOBAHUS K
MOCTPOEHUIO TpaduKOB
w Hcnonp30BaTh TPOM3BOAHYIO Ul HAXOXKACHUS HAaWIYYILIEro PEeLIeHUs B
' MPUKIIAIHBIX, B TOM YHCJIE COI[HATIbHO-DKOHOMUYECKHX, 3a]jauax
45 OnepupoBaTh NOHATHUAMHU: TepBOOOpa3Hass W HHTErpajig; HNOHMMATh
' reoMeTpUYecKuil U (pU3NYECKHii CMBICIT HHTETpaja
46 HaxonuTe mepBoOOpa3zHble 3JIEMEHTAPHBIX  (YHKUUH, BBIYUCIATDH
' uHTerpai mo ¢popmyne Heiotona — JleliOnura
47 Pemate npukiagHbie 3a1a4u, B TOM YUCIIE COLUAIBHO-KOHOMUYECKOTO

U (QU3UUECKOr0 XapaKTepa, CPeICTBAMU MAaTEMaTHUYECKOT0 aHAIIN3a




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Kon
1 Yucna v BBIYKCICHUS
Pammonanbupie  ymcna. OOBIKHOBEHHBIE M JICCSATUYHBIE JAPOOH, TPOLIEHTHI,
OeckoHEYHble  MepuoAMYecKkue  apobu.  ApudMeTHyeckre  Oomepauud ¢
11 paloHaIbHBIMU YHCIAMM, NIPEOOpa30BaHUs YUCIIOBBIX BblpakeHMH. [IpumeHneHue
IpoOeil ¥ MPOIEHTOB JUIsl peUIeHHs MPUKIATHBIX 33aa4 U3 Pa3IMYHBIX OTpacien
3HAHUM U PEATIbHON KU3HHU
JenictBuTenpbHble  4yKcia.  PanvoHanbHbIE WM HMpPpPALMOHAIBHBIE  YHUCIA.
1.2 ApudmeTndeckre omepanuud ¢ JAeWCTBUTEIbHBIMU uuciaamu. [IpubmmkEéHnbie
BBIUMCJIEHMS], [IPaBUJIa OKPYTJICHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa BbIUYMCICHUN
Crenenp ¢ menbiM mokaszareneMm. CrtanaapTHas ¢opma 3amucu JAeWCTBUTEIHHOTO
1.3 yrcna. Vcnonp3oBanne moaxossmield (GopMbl 3alMCH JCHCTBUTEIBHBIX YHCET IS
pelleHus MPaKTUYECKUX 3a7a4 U MPeCTaBlICHUs JaHHbBIX
14 Apudmernueckuil KOpeHb HaTypaJbHOM cTeneHH. J[eHCTBHsS ¢ apupMETHUECKUMU
' KOPHSIMHM HaTypaJbHON CTENIEHU
15 CuHyC, KOCMHYC W TaHIE€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHT€HC YHCIOBOTO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPEOOpa3OBaHUS
25 [TpeoGpa3oBanue TPUTOHOMETPUUECKHUX BBIPAKECHUI. OcHoBHbIE
' TPUTOHOMETpHUUECKHUE (HOPMYJIIbI
23 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHue HepaBeHCTBA. Merton
' MHTEPBAJIOB
2.4 Pemenue uensix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 Pemenne nppanvoHaabHbIX YPABHEHUN U HEPABEHCTB
2.6 Pemennie TpUroHOMETPUUECKUX YpaBHEHUI
97 [IpyMmeHeHre ypaBHEHHI U HEPABEHCTB K PELICHHIO0 MaTeMaTHYECKUX 3aJlad U 3a7a4
' U3 PA3MUYHBIX 00JIaCTel HAYKU U peabHON KU3HU
3 OyHKIMH U TpaduKu
31 Oynknus, crnocoObl 3amanus ¢yHkinuu. ['padux ¢yHxnuu. B3zaunmaOo oOpaTHBIC

byHKIIUN




O6nactp ompeneneHUss M MHOXKECTBO 3HaueHwd GyHkumu. Hymu ¢yHKuun.

32 [IpomexxyTKH 3HAKOMOCTOSAHCTBA. YETHBIC M HEUETHBIC (PYHKIIUU
33 CrenenHast (yHKIUS C HATypaJlbHBIM W IEJBIM IOKa3areneM. E€ cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpPHS N-0 CTENEHU
34 TpuronomeTrpuyeckass OKpy>KHOCTb, ONpPENEICHUEe TPUTOHOMETPUYECKHX (DyHKUIUN
' YKCJIOBOTO apryMeHTa
4 Hauana matemaTudeckoro aHaausa
41 [MocnenoBarenbHOCTH, CHOCOOBI 3aJaHHs IOCIEIOBATEIBHOCTEH. MOHOTOHHBIC
' MIOCJIEI0BATEIbHOCTH
Apudmerndeckass W TEOMETpPHUECKash Nporpeccuu. beckoHewHo yObIBaromias
4 reoMmerpuueckas nporpeccus. CymMMa OECKOHEUHO YOBIBAaIOIIEW TeOMETPHUYECKON
' nporpeccuu. dopmysia CIO0XHBIX MNPOLEHTOB. Mcnoiap30BaHHWE HPOrpeccuu s
pELIeHUs pealIbHbIX 3a7a4 MPUKIIAJHOTO XapaKTepa
5 MHOXecTBa U JIOruKa
MHoxecTBO, omepanuu Haj MHOxecTBaMmu. Jluarpammbl Oiinepa — Benna.
5.1 [IpumeHeHne TEOPETUKO-MHOXKECTBEHHOTO ammnapara Jjs ONUCAaHUS pealibHbIX
MIPOLIECCOB U SIBIICHUH, P PELICHUH 3a/1a4 U3 IPYTHX YUeOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeICTBUE, 10KA3aTEIBCTBO
11 KJIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
1 Yucna v BBIYUCIEHUS
11 Hatypanbnble u nensle yncina. [I[pu3Haku 1e1MMOCTH LEIbIX YACET
1.2 Crenens ¢ palmoHaIbHBIM ITOKa3areneM. CBONWCTBA CTENIEHH
1.3 Jlorapudm uucna. /lecaTuynbie U HaTypaibHbIe JOrapupMbl
2 VYpaBHeHMS U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BbIpaxeHUi, copepKaluX Jorapumbl
25 [IpeoOpa3oBaHue BbIpaXeHH, COIEPIKALIUX CTENIEHH C PallMOHATbHBIM
' II0Ka3aTeleM
2.3 IIpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IlokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
2.6 CucteMbl JMHEWHBIX ypaBHEHHWU. PelleHne NpHUKIAIHBIX 3a7ad C MOMOIIBIO




CHUCTEMBbI JINHEHHBIX YPAaBHEHUI

2.7 CucTeMbl U COBOKYITHOCTH PAaLlMOHAIBHBIX YPABHEHUH U HEPABEHCTB
28 IIpuMeHeHMe ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMaTHUECKUX 3a1a4
' U 3aJa4 U3 pa3jIMyuHbIX 001acTell HayKH U pealibHOM JKHU3HU
3 OyHKIMH U TpaPuKH
Oynkius. Ilepuognueckue ¢ynkuuu. I[IpomMexxyTkM MOHOTOHHOCTH (DYHKITUH.
3.1 Makcumymbl U1 MHHUMYMBbl GyHKIMH. HanOosblllee W HaWMEHbINEE 3HAYCHHE
(GyHKINMU Ha TPOMEXKYTKE
3.2 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U rpaduKu
3.3 [TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U TpaduKH
3.4 Hcnonb3oBanue rpadukoB GyHKUMN A7 pellieHus] ypaBHEHUH U JIMHEMHBIX CHCTEM
Hcnonb3oBanue rpadukoB (yHKUMH A8 MCCIENOBAHUSA  HPOLECCOB U
3.5 3aBUCHMOCTEHM, KOTOpbIE BO3HUKAIOT IpPHU PELIEHUU 3aJad W3 JIPYTHX Y4deOHBIX
IIPEIMETOB U peaIbHOMN KU3HU
4 Hauana maTremaTiueckoro aHaiunsa
4.1 HenpepeiBable pyHKIIMN. METOA HHTEPBAIOB /IS pEIICHUS] HEPABEHCTB
4.2 [IpousBonnas ¢pyHkuu. ['eomerpuueckuii 1 GU3NYECKUN CMBICT POU3BOAHON
43 [IpousBonHble 3yeMeHTapHbIX (GyHKIUNA. DOpMyNbl HAXOXKACHUS MPOU3BOJHOU
' CYMMBI, IPOU3BEICHHS U YaCTHOTO (PYHKLIUI
[IpumeHeHne TNPOU3BOAHOM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTh U
4.4 skcTpemMyMbl. Haxoxnenrne HanOoOJbIIero U HaUMEHbIIEro 3Ha4eHUs (QyHKIMU Ha
OTpE3Ke
[TpumMeHeHMne PON3BOAHOM A HAXOXKICHUS HAWIYyUIIero pelieHus] B MPHKIAIHBIX
4.5 3aja4ax, JJs ONpeeNieHUuss CKOPOCTH Mpoliecca, 3aJaHHOro (opMysnod win
rpaduKom
4.6 IlepBooOpasnasi. Tabnuia nepBooOpa3HbIX
47 WuTerpan, ero reoMmerpuueckuii M pusndeckuit cMpici. Boruncienne uurerpaia mo

¢dbopmyne Hetotona — JleitOnua



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
NpoBePSIeMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
TpeOOBaHMS o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (opMynupoBaTh U ONEPUPOBATh MHOHATHSMM: OIpe/eNeHue,
aKCUOMa, TeOopeMa, CIEACTBUE, CBOMCTBO, IPU3HAK, JOKa3aTeNIbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; IPUMEHSTh UX; YMEHHE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEP)KIACHHE, MPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHJIYKIHH;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKACHHUS [pU pPEIIEHUU 3ajad,
1 OLICHUBATh  JIOTMYECKYIO  NPAaBUIBHOCTb  PACCYXKACHUH;  YMEHHE
ONEpUPOBATh MOHATUSMU: MHOXECTBO, IOJMHOXECTBO, OINEPALUU Haj
MHOXECTBaMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBII
anmnapar Juis OUMCaHUs pealbHbIX IMPOLECCOB U SBJICHUN U NPU PELICHUH
3ajja4, B TOM 4HCJIE€ W3 JPYTUX YUYeOHBIX NPEAMETOB; YMEHHE
ONepUpOBaTh MOHATUAMU: Tpad, CBA3HBIN Ipad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue onepupoBarh MOHATUSAMU: HaTypalbHOE YHCIIO, IEJI0€ YHCIIO,
CTENEHb C LEJIBIM I10Ka3aTeIEM, KOPEHb HAaTypaJIbHON CTENIEHHU, CTEIIEHb
C paluoHaJIbHBIM  TIOKa3aTelieM, CTeNeHb C  JIWCTBUTEIbHBIM
nokaszareiaeM, Jorapupm UHMCIa, CHUHYC, KOCHMHYC M TaHTEHC
IIPOU3BOJBHOTO YHCJIA, OCTATOK IO MOAYJIO, PalUOHAIBHOE YHCIIO,
UppallMOHATIBHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  IIEJIBIX,
pallOHaJIbHBIX, JICHCTBUTENBHBIX YHCEN, YMEHHE HCII0JIb30BaTh
MPU3HAKU JI€IMMOCTH, HAaUMEHBbIIMNA OOIIMI AETUTeNlb U HauMeHbIlee
o01iee KpaTHOE, aropuT™ EBKiIMIA MpH pelIeHny 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMM ~ MO3UIMOHHBIMM  CHUCTEMAMM  CUUCJICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHHE 3HAUYEHUH M MpeoOpa3oBaHUs BBIPAKEHHUH CO
CTeNeHs MU M JorapudpmMamu, npeodpazoBaHus IpOOHO-pallOHATBHBIX
BBIPQXCHUI; YMEHHME OIIEpUPOBATH IMOHATUSAMU: IOCIENOBATEIbHOCTD,

apudmMeTHIecKas nporpeccus, reoMeTprIecKas nporpeccus,




OCCKOHEYHO yOBbIBalOIIas TIeOMETpUYecKass TMPOTrPeccus; yMeEHHue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEPHPOBATh IOHATHUAMH: KOMILIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMITJIEKCHBIEC YHCIIA, MOJIYJIb U apPTYMEHT KOMILIEKCHOTO
yucia, ¢opMa 3aluMCh  KOMIUIGKCHBIX 4ucell  (reoMeTpuyecKas,
TPUTOHOMETpHYECKass W  anreOpawueckas); yMeTh IPOU3BOIUTH
apu(MeTUYECKHE JICUCTBUS C KOMIUICKCHBIMA YHCJIAMH; IPUBOIHUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpUpOBAThH
MOHATUSIMHU: MaTpuma 2xX2 W 3X3, onpenenuTesb  MaTpHULbL,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIINTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU: pPALMOHAIBHBIC, HPPATHOHAIBHEIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUIYCCKHEC
YpaBHCHHUA W HCPABCHCTBA, HX CHCTCMbI;, YMCHHC OICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ N HCPABCHCTB, PaBHOCUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTEM; YMCHHUC PCIIAaThb YpPAaBHCHUI,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HCPABCHCTBA MW CHCTCMBI C IIapaMETpOM; IIPHUMCHAITH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHUYCCKUX

3aaa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHSAMU: (QYHKIUS, YETHOCTh (DYHKIMH,
NePUOANYHOCTh (YHKIUH, OTPAaHUYEHHOCTb (YHKIIMH, MOHOTOHHOCTb
GyHKLINHU, 3KCTpeMyM (YHKLUHU, HAUOOJbIlIee M HAUMEHbIIEE 3HAUEHUS
(GYHKIIMM Ha IPOMEXYTKE, HETIpepbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
¢GbyHKLIUY, IepBas U BTOpasi NPOM3BOJIHAS (YHKIUHU, T€OMETPUUECKUN U
¢bu3nyecKuil CMBICI TPOM3BOAHOM, IEepBOOOpa3Has, OINpeAeIEHHbINA
MHTETpajl; YMEHHE HaXOJIUTh ACUMNTOTHI Tpaduka (QYyHKIUH;, yMEHHE
BBIUHCISATH IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUS, YAacTHOIO U
KOMITO3UIIUN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTelIbHOW K Tpaduky
(GyHKIIMM; yMEHHE HaxOIUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIUI;
YMEHHE UCMOIb30BaTh MPOU3BOJHYIO ISl HCCIeNOBaHUA (DYHKIUH,
HaXOJUTh HauOOJIbIINE M HAaUMEHbIIHWE 3HaueHus (PyHKUWN; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJb30BaHMEM arllapaTa MaTeMaTHUeCKOro
aHaIM3a; TMPUMEHSATh TMPOU3BOAHYIO JJI HAXOXKACHUS HAWIYy4dIlIero
peleHuss B NPUKJIAJHBIX, B TOM YHCJIE COIHUAIBbHO-IKOHOMHYECKUX H
($U3HYECKUX 3a/1ayax; HaXOIUTh TUIOMIAAN U 00BbEMBI (PUTYD C TTOMOIIBIO

HUHTCrpaia;, NpuBOAUTbL NPUMCPBI MATCMATUYCCKOIO MOACIIUPOBAHUA C




nomoInbio auddepeHnanTbHbIX YpaBHEHUH

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKOMM, oOpaTHas
GyHKUIMsA, KOMIO3UIUSA (QYHKIUH, TUHeWHas (yHKUIWs, KBaJpaTHYHAs
byHKIHS, panoHanbHas byHKIHS, CTeIeHHas byHKIIHS,
TpUTrOHOMETpHUUYeCKHe  (QyHKIMH, O0OpaTHbIE TPUTOHOMETPUYECKHE
GyHKUMM, @OKa3aTeiabHas M Jorapudmuyeckas (QYHKUUU; YyMEHUE
CTpOUTh TpadUKU H3YyYCHHBIX (YHKIHH, BBIMOIHATH MPEOOpPa3OBAHMUS
rpaguKoB (GYHKLUH, UCIIOJIB30BaTh TPapUKH ISl U3yUEHHs NIPOLIECCOB U
3aBUCUMOCTEH, MPU pelIeHUH 3a7ad U3 APYruX Y4eOHBIX MPEIMETOB U
3ajjay U3 peajibHOM JKU3HU; BbIpaXaTb (OPMYIaMu 3aBUCUMOCTH MEXIY
BEIMYMHAMH; UCIIOJIB30BaTh CBOMCTBA W Tpapuku (QyHKOUH IS
pelleHts] ypaBHEeHUH, HEPaBeHCTB U 3a/1au ¢ IapaMeTpaMu; U300pakaThb
Ha KOOpDAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBBbIE 33/a4M pa3HbIX TUMOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha JABUKEHHE, pabOTy, CTOUMOCTb TOBApOB U
yCIIyT, HAJIOTH, 3314 U3 00JacTH yNpaBJIeHUs JUUHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA M HX
CUCTEMBI II0 YCIOBHUIO 3aJa4M, MCCIIEJ0BaThb IOJIYYEHHOE PELICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB; YMEHHME MOJEINPOBAThH
pealbHBIE CUTYallUH Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 33Ja4H,
UCCIIEN0BATh IIOCTPOEHHBIE MOJCIHA C UCIOJIB30BAaHUEM armnapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yabTaT

YMeHue onepupoBaTh MOHATUSAMU: CpeAHee apupMETHUEeCKOoe, MeIuaHa,
HauOosblllee W  HaUMEHbIllee 3HA4YeHMs, pa3Max, JucHepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEHHE U3BJeKaTb,
MHTEPIPETUPOBATh MH(GOPMAIMIO, MPEACTABIECHHYI0O B TalnHIax, Ha
quarpaMmax, rpagukax, OTpa)xarollyto CBOMCTBA pealbHbBIX MPOLECCOB U
SBJIGHUH; MPEACTaBIATh NH(OOPMALIHIO C TOMOUIbIO TAOJIUI U THarPaMM;
UCCJIEN0BATh CTATUCTUYECKUE JAHHBIE, B TOM YHCIE C IIPUMEHEHUEM
rpaguueckux METOJOB M  JJIGKTPOHHBIX  CPEICTB; TrpauuecKu
UCCIIeIOBaTh COBMECTHBIE HAOJIOAEHUS C TOMOUIBIO  JIHarpaMm

paccenBaHMs U JINHEWHON PErpeccuu
YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSITHOCTb CIYyYalHOTO COOBITHS; YMEHHE BBIYUCIATH

BEPOATHOCTh C HCIOJb30BaHUEM TIpadUUYECKUX METOJO0B; MPUMEHATH
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(GOpMyIIBI CIIOXKEHHS M YMHOXKCHHS BEpOSITHOCTEH, (OpMyNy MOIHOM
BEPOSATHOCTH, (popmyny bepHysum, komOuHaTOpHBIE (GaKTHl U HOPMYIIBL;
OLICHMBATh BEPOSTHOCTH pPEATbHBIX COOBITHI; yYMEHHE OIEPHPOBATH
NOHATUSMH: CIIydaiiHas BEJWYHMHA, paclpeleieHue BEpOSTHOCTEH,
MaTeMaTU4eCcKoe OXHJAHHWE, IUCIEPCUS M CTaHAAPTHOE OTKJIOHEHHUE
CIlyualiHOW BEJIMYMHBI, (QYHKIUM paclpelesNeHuss W  IUIOTHOCTH
PAaBHOMEPHOTO, TII0Ka3aTE€IbHOTO W HOPMAJIBHOTO paclpe/eseHuH;
YMEHHE HCIOJIb30BaTh CBOWCTBA M3YYCHHBIX pPACHpeeNeHUH JUIs
pelIeHusl 3ajady; 3HaKOMCTBO C MOHSATHSAMHU: 3aKOH OOJNBIIMX YHCEl,
METOABI BBHIOOPOYHBIX HCCICAOBAaHUH; YMEHHE TPUBOJUTH IPUMEPHI
NPOSIBIICHUSI 3aKOHA OOJIBIIMX YWCET B NPHPOAHBIX U OOLIECTBEHHBIX
SBJICHHUSX; YMEHUE OTIEPUPOBATh MOHATHIMH: COYETaHHUE, IIEPECTaHOBKA,
YHCJIO COYETaHWH, YHUCIO MEepecTaHOBOK; OWHOM HbroToHa; ymeHue
NPUMEHSATh KOMOMHATOPHBIE (PAKTHI M PACCYKICHUS [UIS PEILICHHS 3a/1a4;
OLICHMBATh  BEPOSTHOCTH  pEaJbHBIX  COOBITHIA; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH NIOJYYEHHBIA PE3YIIbTAT

YMeHue onepupoBarh IOHATUAMM: TOYKA, MpsAMas, ILIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd4, BEJIMYMHA YIVIA, IUIOCKMH yrou,
JBYI'PAaHHBIA Yroj, TPEXTPaHHBIM YroJ, CKpPEIIMBAIOLIUECS MPSMBIE,
MapaJUIEIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY MNPSMBIMH, YrOJI MEXIY HPSIMOM M IUIOCKOCTBIO, YrOJl MEXAY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
IIPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSMH; YMEHUE UCIIOIb30BATh IPH
pelIeHNH 3aJad U3ydeHHbIE (DAKTBI M TEOpeMbl IJIAaHUMETPUU; yMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOUTH
MaTe€MaTU4YeCKUEe MOJEIM C IOMOIUBK) T€OMETPUYECKUX IOHATHU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMH NPAKTUYCCKHUEC 3a1a4n

YMeHue onepupoBaTh MOHATUSAMM: IJIOWAAbL (GUTYpbl, 00bEM (QUTypHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHHMK, CEYEHHME MHOIOIDAaHHUKA,
KyO, mnapajuienenunen, NnpusMa, OUpaMuaa, (urypa U HOBEPXHOCTh
BpallleHHs, UWIMHIpP, KOHYC, map, cdepa, MIomaas cepbl, MIomaib
MOBEPXHOCTU NHUPAMUJBI, MPU3MBIL, KOHYyCa, IWIMHApA, 00BEM KyOa,
IPSIMOYTOJIBHOTO MapalljiesieuIeaa, MUpaMUAbl, NpPU3MBbI, LWIMHIpA,
KOHYca, I1apa, pa3BépTKa MOBEPXHOCTH, CEUEHUSI KOHyCa W IWIMHIPA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicss cepsl, LMIMHIPA, KOHYyca; yYMEHHE CTPOMTb CEYCHHE

MHOTOTpaHHHKA, U300pakaTh MHOTOT'PAaHHHUKH, (PUTYpBl U MOBEPXHOCTU




BpalICHUs, UX CEUYEHHUsI, B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYD, CAMOCTOSATEIBHO
bopMynUpoOBaTh OMpeesIeHNs N3y4aeMbIX (PUryp, BBIIBUTATh TUIIOTE3bI
0 CBOHMCTBaxX W NMpH3HAKaX r€OMETPHUYECKUX (UTYp, 0OOCHOBBIBATH WU
OmnpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccudukanuio Quryp mo
pa3NUYHBIM TPU3HAKAM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHue OnepupoBaTh TOHSATHSIMH: JBM)KEHHE B  IPOCTPAHCTBE,
napajuIeIbHbIA TIEPEHOC, CUMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHue TMOn00Us, MOMOOHBIE (QUIYpBI; yMEHHE
pacro3HaBaTh paBHBIC W TOJIOOHBIE (PUTYpPHI, B TOM YHCJIE B MPUPOJE,
UCKYCCTBE, apXUTCKTYpE; HUCIIOIB30BATh T'€OMETPUYCCKHE OTHOIICHHUSI
IpH PEIICHUU 3a7ad4; HAaXOJUTh T€OMETPHUYCCKHE BEITUYHMHBI (IIMHA,
yroj, IUIOIMAAb, OOBEM) MPU pPEUICHHM 3ala4 W3 APYrUX Y4eOHBIX
MIPEIMETOB M M3 PEATHHOMN JKU3HH; YMEHUE BBIYUCIATH TCOMETPHUCCKUE
BEJIMYMHBI (JJIMHA, YTOJI, IUIOMA/ab, OOBEM, IUIOIIA[b MOBEPXHOCTH),
UCIIONIB3YSl M3YYCHHBIE (DOPMYIIBI M METOIbI, B TOM YHCJIC: TUIOIIAIb
MOBEPXHOCTU MUPAMHUIbI, TIPU3MbI, KOHYCA, IWIMHAPA, TUIOMAIb CHEPHI;
00BEM KyDOa, TPSIMOYTOJIBHOTO Mapaijiesienumea, MUpaMUIbl, MPU3MEI,
WIMHApPA, KOHYyca, IIapa; yMEHUE HaxOJUTh OTHOIIEHHE OOBEMOB

10JI00HBIX QUryp

VYmenune ONCpHUPOBATH NOHATUAMU: MIPAMOYT'OJIbHAA CUCTEMAa KOOPAUHAT,
BEKTOp, KOOPJIWHATHI TOYKU, KOOPJIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpAa HAa YHCIIO, Pa3jiOKEHUE BeKTopa 1o Oas3ucy,
CKaJISIPHOE TIPOM3BE/ICHUE, BEKTOPHOE MPOU3BEACHUE, YIOJl MEKIY
BCKTOpaMH; YMCHHEC HCII0JIb30BAaTh BeKTOpHBII\/JI u KOOp)IPIHaTHI)Iﬁ METO/
JUIS pEIICHWsl TEOMETPUYECKMX 3aj]ad W 3ajad JAPYruX YueOHbIX

IIPEAMETOB

YMmeHue BbIOUpaTh MOAXOMSAIIMN METOX Ui pelIeHHus 3a/lauu;
IIOHUMAaHNE 3HAYMMOCTH MAaTeMaTUKA B W3YYEHUU MPUPOAHBIX H
OOIIECTBEHHBIX MPOLECCOB M  SBJICHHWH; YyMEHHE pPAaCHO3HABATh
MIPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, YMEHHE IPUBOJMTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCUMCKOM H  MHUPOBOU

MaTeMaTU4YeCKON HayKn




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3JIeMEHT COJAEePKAHMS

Kon
1 Yucna u BIYUCIECHUSA
11 Harypanbnble u nensle uncna. [lpu3Haku AeIMMOCTH LHEbIX Yucel
12 Panuonanbnple uuciaa. OOBIKHOBEHHBIE U JAECATHYHBIE JpoOH, IPOLIEHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernuecknii KOpeHb HATYpaJbHON cTeneHH. J[eHCTBHS ¢ apupMeTHIECKUMU
' KOPHSIMU HaTypaJlbHOW CTETIEHU
14 Crenensb ¢ nenslM nokasareneM. CTeneHb ¢ paluOHAIbHBIM I0Ka3zareseM. CBoiicTBa
' CTETEHU
. CuHyc, KOCHMHYC M TaHI'€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTnyHble U HATYpAIbHBIC JTOTapHUPMBI
HevictButenbHple  yucia. ApupMETHYECKHE OINepalud C JCHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOarkEéHHbIe BEIYUCIICHUS, TIPaBUIa OKPYTJIEHUS, IPUKHUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUN
1.8 [IpeoOpazoBanme BEIpaKEHUI
1.9 KommnekcHeie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 Llenbie 1 1poOHO-paAIIIOHANIbHBIE YPaBHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
2.3 Tpuronomerpuieckue ypaBHeHUs
2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHHS
2.5 [enbie u 1poOHO-palOHATbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBeHCTBa
2.7 [TokazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHU U HEPABEHCTB
2.10 VYpaBHeHUs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Matpuna cuctemsl TMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl
3 OyHKIUYU U TpapUKU




OyHKUs, crnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaumao oOpaTHBIC

3 ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuogunueckue GpyHKIIHI
OO6nactp ompeneneHUss W MHOXECTBO 3HaueHW QyHkiuu. Hymum ¢ysknum.
32 [TpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLHUU.
' MakcumymMbl 1 MHHUMYMBI ¢GyHKuud. Haumbonblnee W HauMeHbIlee 3HAYCHUE
(GYHKLNHU HAa IPOMEKYTKE
33 CreneHHas (yHKUMSA C HAaTypaJbHbIM W IeJdbIM Moka3aTteneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [TokazarensHas u morapudmudeckas GyHKIIUH, UX CBOMCTBA U IpaduKu
36 Touku paspbiBa. AcumntoTsl rpadukoB ¢yHknuii. CoiicTBa  (QyHKUUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs OCIEI0BATENLHOCTEMN
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTndeckoro aHaausa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE FIeMEHTAPHBIX (PYHKITHIA
[IpumeHeHHe TNPOU3BOAHON K HMCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 skcTpeMyMbl. HaxoxaeHrne HanOOJbIIero ¥ HauMEHbBIIEro0 3HaYeHUs] (PYHKIUM Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoecTBO, Onepalnuy Haji MHOKecTBaMu. J[narpaMMel Dinepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OmnwucarenbHasi CTATUCTHKA
6.2 BepositHOCTh
6.3 KomOunaTopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 NOBEpXHOCTH BPALICHUS
7.5 KoopaunaTsl 1 BEKTOpBI
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