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PR6Buas nporpaMma CocTaBlieHa Ha OCHOBE (eiepalbHOr0 KOMIIOHEHTA TOCyAapCTBEHHOTO
CTaHZapTa OCHOBHOTO 0Ommiero oOpa3oBaHuUs, B COOTBETCTBHH ¢ [IpumepHO#l mnporpammoit
OCHOBHOT0 00111er0 00pa3oBaHus MO0 MaTeMAaTUKe, aBTOPCKOW MPOrpaMMBbl INHUU

HI.LA. AmumoBa s 10-11 kmaccoB o00mieoOpa3oBaTenbHON MIKOJBI W MPOTPaMMBI IS
o0meoOpazoBarenbHbIX yupexkaeHuid mo reomerpun 10-11 kmaccesl JI.C.ATaHacsiHa, a Tak ke
denepanbHOTO TEpeYHsS YYCOHHKOB, PEKOMEHIOBAHHBIX MUWHHCTEPCTBOM OOpa30BaHUS
Poccuiickoit Qdenepanii K UCHOJB30BAHUIO B  00pa3oBaTelbHOM  Ipoliecce B
00111e00pa30BaTENbHBIX  YUPEKICHHS.

Jannast paboyasi mporpamMma cocTaBlieHa AJis U3y4eHus MaTeMaThku B 11 kiacce 1o
yueOHuKaM «AnreOpa u Hadana MmaTemarudeckoro ananusa 10 — 11». Amumos I A., Konsrua
I0.M., TkauéBa M.B.u np-M: IIpocsemenue, 2020., «I'eometpus,10-11», Atanacan JI.C.,
bytysos B.®., C.b. Kagomues u ap.- M. :Ilpocsemenue, 2021.

Cpok peann3anvivi mporpaMmsl — 1 TO/I.

IF'naBpHoO# HeNbK IMKOJILHOIO 00pa30BaHUsl SBISETCS pa3BUTHE peOCHKA Kak
KOMIIETEHTHOM JIMYHOCTH IyTEeM BKJIIOYEHUS €ro B pas3IMYHble BHJBI IEHHOCTHOM
YeJIOBEYECKOW JIeATENBHOCTH: Yydeba, TO3HAHHME, KOMMYHHKAIuUsA, MTpodheccHnoHaIbHO-
TPYJIOBON BBIOOP, JIMYHOCTHOE CAMOpA3BUTHE, IIEHHOCTHBIE OPHEHTAI[UU, MOHCK CMBICIOB
Ku3HeneaTrenbHocTH. C 3TUX NMO3UMLMNA 00ydyeHHe paccMaTpUBAETCs KakK MPOLECC OBIAJACHUS
HE TOJBKO OINpPEIEICHHOW CYMMOM 3HAaHMM M CHCTEMOW COOTBETCTBYIOIIMX YMEHHUU H
HaBBIKOB, HO M KaK IpOIECC OBJAJACHUS KOMIETEHIUSAMU. OTO OINPEACINIO L eNlu
00yYeHUSI MATEMATHUKHU:

» (opMupoBaHHMe MpeaCTABJEHHI O MaTeMaTUKE KaK YHUBEPCAJTbHOM S3BIKE HAYKH,
Cpe/ICTBE MOJICIUPOBAHUS SIBJICHUHN U MIPOLIECCOB, 00 UAEIX U METOJIaX MaTEMaTUKHU;

> pa3BuUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpa)xeHus,
ANITOPUTMHUYECKON KyJIbTYpbl, KDUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOAMMOM s
Oynyuieid NmpopecCHOHATBHOW NEATeIHbHOCTH, a TakKe IMOCICAYIOmEero oOydYeHUs B
BBICIICH IIKOJIE;

» OBJaJleHHe MaTeMaTHYCeCKUMU 3HAHUSIMH U YMEHUSIMH, HEOOXOMMBIMH B IOBCEIHEBHOM
KU3HU JJIS1 U3YUYEHHS IIKOJIbHBIX €CTECTBEHHOHAYYHBIX JAMCIUIUIMH Ha 0a30BOM YPOBHE,
JUTSL TIOJTy4YeHHs1 00pa3oBaHUs B 00JacTIX, HE TpeOyomux yriayOiaéHHONH MaTeMaTHIeCKON
MOJATOTOBKH;

» BOCIHMTAHHUE CPEJCTBAMH MATEMATHUKH KYJIbTYpPbl JIMYHOCTH, MOHUMAHUS 3HAYUMOCTH
MaTeMaTHKU ISl HAYYHO-TEXHMUYECKOro Mporpecca, OTHONICHUS K MaTeMaTHKe Kak K
4acTH OOIIeUeIOBEYECKOW KYJIbTYypbl uepe3 3HAaKOMCTBO C MCTOPUEH pa3BUTHUS
MaTEeMaTHKH.

Ha ocHoBanuu TpeGoBanuii ['ocygapcTBeHHOTO 00pa30BaTEILHOTO CTaHAApTa B COJEP -
KaHUU KaJICHIapHO-TEMATU4YECKOTO IJIAHNPOBAHUS MPEIaraeTcsl peajln30BaTh aKTyaJbHbIE B
HAcCTOsIIEe BpeMs KOMIETEHTHOCTHBIM, JIMYHOCTHO OPUEHTHUPOBAHHBIN, AEATEIbHBIN
MIOAXO/bI, KOTOPBIE ONPEACISIIOT 3a1a4YM OOYYeHHU S :

» TnpHOOpeTeHUE MaTeMAaTHYECKUX 3HAHUW U YMEHU;

» oBiajgeHne 0000UICHHBIMH CIIOCO0aMHU MBICIIUTEIBHOM, TBOPYECKOH JCATEIBHOCTEH;

» OCBOGHHE KOMIIETCHIIMI: y4eOHO-TTO3HABATEIHHONH, KOMMYHHUKATUBHOM, pedIeKCHBHOM,
JUYHOCTHOTO  CaMOpPA3BUTHsI, LEHHOCTHO-OPUEHTAIIMOHHOM W  Mpo¢ecCHOHAIBHO-
TPYJI0BOTO BBIOODA.

Matematuueckoe oOpa3oBaHHME B OCHOBHOW IIKOJIE CKJIQJbIBAeTCSd M3 CIEIYIOMINX
CoJIepKaTeIbHbIX KOMITOHEHTOB: apu(METHKA; anreOpa; rEOMETPHS; 3JI€MEHTHI
KOMOMHATOPHUKHU, TEOPUU BEPOATHOCTEH, CTATUCTUKHU M JIOTUKU. B cBOEll COBOKYITHOCTH OHU
OTpakatoT OOraThli ONBIT 00YyUEeHHs] MaTeMaTUKE B HAIlIe CTpaHe, YUUTHIBAIOT COBPEMEHHBIE
TEH/ICHIIMM OTEYECTBEHHOW M 3apyOeKHOM LIKOJIBI U TO3BOJISIOT PEATU30BaTh MOCTABICHHBIC
nepe MKOJbHBIM 00pa30oBaHUEM LieJU Ha WH(GOPMAIIMOHHO EMKOM U MPAKTUYECKH 3HAYMMOM
Marepuane. OTH COAEpKATEIbHbIE KOMIIOHEHTHI, pa3BUBAJINCh Ha IPOTSIKEHUHM BCEX JIET
00y4eHusl, eCTEeCTBEHHBIM 00pa30oM MEPErIeTaloTCsl U B3aUMOJEI CTBYIOT B y4eOHBIX Kypcax.



Takum o00pa3oM, B XOJ€ OCBOCHHUS COJCpKAHHS Kypca Yydyalluecs IOTydaroT
BO3MOXKHOCTb:

» pa3BUTh TIPCJCTABIICHHEC O YHWCJIC W POJU BBIYUCICHUH B YCJIOBEYCCKOH IPAKTHKE,
chopMupoBaTh  NPAKTHYCCKUE  HABBIKM  BBINOJHEHUS  YCTHBIX, IMHUCHMCHHBIX,
WHCTPYMEHTAIBHBIX BEIYUCIICHUH, Pa3BUTh BBIYUCIUTEIBHYIO KYIBTYPY;

» OBIIaJICTh CHMBOJIMUECKHM SI3bIKOM aireOpbl, BbIpaOOTaTh (POPMabHO-ONMEPATHBHBIC
anreOpanvyecKkue YMCHHS W HAYYUThCS NPUMCHATh MX K PEHICHUI0 MAaTEMAaTHYCCKHX H
HEeMaTeMaTHYCCKUX 3aJ1a4;

» M3Yy4UTh CBOWCTBA HW TpauKH DJIEMEHTAPHBIX (DYHKIUH, HAYYUTHCS HCIIOIH30BAThH
byHKIMOHAaNBbHO-TpaduuecKkue MpEeACTaBICHUS Uil OMHCAaHUS W aHajdu3a peajbHbIX
3aBHCHMOCTEH;

» pa3BUTh TNPOCTPAHCTBEHHBIC TMPEACTABICHUS M H300pa3UTEIIbHBIC YMCHHS, OCBOUTH
OCHOBHBIC (aKTBI M METOABl IUTAHUMETPHH, II03HAKOMHUTHCS C MPOCTCHIINMH
MIPOCTPAHCTBEHHBIMHU TEJIAMHU U UX CBOMCTBAMHU;

» MOJYYUTh TPEJCTABICHUS O CTATUCTUYCCKHX 3aKOHOMEPHOCTSX B PEAIbHOM MHUPE U O
pPa3IUYHBIX CIOCO0aX MX M3y4eHHS, 00 0OCOOEHHOCTSIX BBIBOJOB M MPOTHO30B, HOCSIIUX
BEPOATHOCTHBIN Xapakrep;

» pa3BUTh JIOTUYECKOE MBIIUICHUE W PEYb - YMCHHE JIOTHYECKA OOOCHOBBIBAThH CYKICHHUS,
MIPOBOJINTH HECIIOKHBIC CHCTEMATH3alluH, MPUBOAUTH TPHUMEPHl U KOHTPIPHUMEPHI,
WCIIOJIb30BaTh  Pa3jMYHbIC  SI3BIKK  MaTeMaTUKH  (CIOBECHBIM, CHMBOJIMYCCKUM,
rpadUUeCcKuid) I WILTIOCTPAIlMU, HHTEPIPETAIIMN, apTyMEHTAINHN U JOKAa3aTeIbCTBA;

» chopMHpOBaTh NPEACTABICHUS 00 H3y4aeMbIX IMOHATHAX M METOJAaX KaK Ba)KHEHUIIUX
CpeICTBaX MaTeMaTHYECKOTO MOJICTUPOBAHUS PEATLHBIX MIPOIIECCOB U SIBIICHU.

I en1n o0yuyeHusi MaTeMaTHKe:
> OBJIQJIleHMe CHCTEeMOH MaTeMaTHYeCKHUX 3HAHWA M YMeHMH, HCOOXOIMMBIX I

MPUMEHEHUS B MPAKTHUYECKOW JEATETbHOCTH, W3YyYCHHS] CMEXKHBIX JIUCIHILINH,
MPOJOJDKEHUST 00pa30BaHus,

> HHTe/UIeKTyajbHOe pa3BuTHe, (OpPMHUpPOBAHHE KAa4eCTB JIMYHOCTH, HEOOXOIMMBIX
YeJOBEKY JUIS TIOJTHOIIEHHOW JKM3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIX
MaTeMaTHYECKOW JESITCIBPHOCTH: SICHOCTh W TOYHOCTh MBICITH, KPUTHIHOCTH MBIIIJICHUS,
WHTYWIIMS,  JIOTHYECKOE  MBIIIICHHE, OJEMEHThI  alTOPUTMUYECKON  KYJIbTYpHI,
MPOCTPAHCTBEHHBIE MPEJICTABICHUSI, CIOCOOHOCTH K IPEOIOJICHHUIO TPYAHOCTEH;

> ¢dopMupoBaHHUe MPeACTABJIEHHI 00 HJIEeIX U METO/JaX MAaTEMAaTHKH KaK YHHBEPCAIBHOTO
SI3bIKa HAYKH M TEXHUKH, CPEJICTBA MOJICITUPOBAHUS SBJICHHUI U TIPOIIECCOB;

> BOCNIHUTAaHHE KYJbTYPbl JIHYHOCTH, OTHOIICHHS K MaTeMaTHKe KaK K YacTH
00IIIeYeIIOBEUECKOI KYIbTYphI, HTparoIell 0co0yI0 poJib B OOIECTBEHHOM Pa3BUTHUH.

B xome nmpenoaBanusi MaTeMaTHKU B OCHOBHOM IITKOJIE ClIEyeT OOpaTUTh BHUMaHHUE Ha
OBJAJICHUE YMEHUSIMH 00lIey4eOHOro XapakTepa, pa3HOOOpa3HBIMU CHOCOOAMM
AesiTeJIbHOCTH, TPUOOPETEHHUE OTIBITA:

» IJIaHUPOBAHUS H  OCYIICCTBJICHHUS aAITOPUTMUYCCKOH JEATEIHLHOCTH, BBHITIOJHCHHUS
3aJJaHHBIX ¥ KOHCTPYUPOBAHUS HOBBIX aJITOPUTMOB;

» pemnicHus pasHOOOpPa3HBIX KIACCOB 3aJady W3 Pa3IUYHBIX pa3/elioB Kypca, B TOM YHCIE
3a1a4, TpeOYIOIMX MOUCKA MyTeH U CITOCOO0B PEIICHHUS;

» HCCIICJIOBATEIbCKONW  JCATEIBHOCTH, Ppa3BUTUS UJACH, TMPOBEICHUS OKCIICPUMECHTOB,
0000111eHNs], TOCTAHOBKU M ()OPMYJIMPOBAHUS HOBBIX 3a]1a4;

» SICHOTO, TOYHOTO, TPAMOTHOTO HM3JI0KEHUS CBOMX MBICIIEH B YCTHOW W MHUCHMEHHOW peuu,
WCIIOJIB30BAHUSl  PA3JUYHBIX  S3bIKOB MaTEeMaTHKH (CIOBECHOTO, CHMBOJHUYECKOTO,
rpauueckoro), CBOOOTHOTO Tepexoda C OJHOrO s3bIKa Ha JPYroi IS WILTIOCTPAINH,
WHTEPIIPETaIli1, apTyMEHTAIIUN U I0Ka3aTeIhCTBA;

» TMPOBEIEHUsS JOKA3aTeNbHBIX PACCyXJICHHUH, apTyMEHTAIlMH, BBIABWKEHUS THIIOTE3 U WX
000CHOBaHMS;

> MOWCKa, CHUCTEMATH3allMM, aHaln3a M KiIacCHpHUKAIMU WHPOPMALKU, HCIOIb30BAHUS
pa3HoOOpa3HbIX HMH(GOPMAIMOHHBIX HMCTOYHHMKOB, BKJIOYas YYeOHYHO M CIPaBOYHYIO
JIUTEpaTypy, COBpEMEHHbIE HH(POPMAIMOHHBIE TEXHOJIOTHH.



Mecto npeamMera B y‘leﬁHOM IUIaHE

CornacHo ¢denepaibHOMY 0a3UCHOMY Y4eOHOMY TUIaHy Il 00pa30BaTEIbHBIX YUPEKICHUIH
Poccuiickoii @enepanun Ha n3ydeHue MatemaTuku B 11 knacce orBogutcest 136 gacos. 13 Hux
Ha anreOpy M Hayajga MaTeMaTU4YeCcKoro aHaiausza — 68 yacoB (2 yaca B HEZEI0) U Ha
reomMeTpHio 68 4acoB (2 yaca B HEJIEIIO).

IosicHuTeIbHAsA 3amHMcKa K padoyeil mporpamme
no ydyeoHomy mpeamery «Marematuka» nias 11 kiaccos
YpoBeHb u3ydenusi yaeOHOro npeamera — 6a30BbIil

[Tpu u3yyeHnn Kypca MaTeMaTUKU Ha 6a30BOM YpOBHE MPOJIOJKAIOTCS U MOTYYarOT
pa3BuTHE cojqiepkatenbhbie TuHUU: Ctepeometpust, Anredpa, Oynkuuu, YpaBHEHUS U
HEPaBEHCTBA, DIEMEHTHl KOMOMHATOPUKH, TEOPUHU BEPOSTHOCTEH, CTATUCTUKHU U JIOTUKH,
BBOJUTCS TUHUS Hauana MaremMaTudeckoro aHanmsa. B paMkax yka3zaHHBIX COICpPKATSIbHBIX
JTUHUH pelIaTcs ciaeayIone 3aaqdu:

v/ cHCTeMaTu3alus CBEJEHUN 0 YHClIax;

v W3ydYeHHE HOBBIX BUIOB YHCIOBBIX BBIPAKEHHUN U (OPMYIT;

v/ COBEpIIEHCTBOBAHUE NPAKTUYECKUX HABBHIKOB M BHIYUCIMTEILHOM KYJIBTYPBI,

v/ paciIMpeHue U COBEPIICHCTBOBAHUE ANreOpanvecKkoro amnmapara, chOpMHPOBAHHOTO B
OCHOBHOI IITKOJIC, ¥ €T0 MPUMEHEHHE K PEIICHUI0O MATEMAaTUYCCKIX 1 HEMaTEMaTHICeCKHIX
3ajady;
pacIIMpeHne U CUCTEeMATHU3AIHs OOIIUX CBEICHUH 0 (DYHKIIMAX, TOTIOJTHEHHE Klacca
n3y4aeMbIX (QYHKUIWHN, HWIUTIOCTPAUs IIUPOTHI MPUMEHEHHS GYHKIUH ISl OMUCAHUS U
W3YYCHUS PeATbHBIX 3aBUCUMOCTEH;

v’ pa3BUTHE MPEJCTABICHUN O BEPOSITHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B
OKPYXKAroIeM MHUPE, COBEPIICHCTBOBAHNE UHTEIUICKTYAIbHBIX U PEUEBBIX YMEHUN ITyTEM
o0oraImeHusi MaTeMaTH4eCKOro S3bIKa, PA3BUTHUS JIOTHYECKOTO MBIIUICHUS;

v’ 3HaKOMCTBO C OCHOBHBIMU HIEAMH M METOJIaMH MaTeMaTHYECKOrO aHAIM3a.

N3yuenne MareMaTuku Ha 6a30BOM YPOBHE CpeIHEro (ITOJTHOTO0) 001Iero oOpa3oBaHus
HaIpaBJICHO HA JIOCTH)KCHUE CIEAYIOMNX 1eJlei:

Oo01mey4yeOHbIE 1EJN:

v’ cozzanue ycIoBuit 11 GOPMUPOBAHHS YMEHHS JIOTHYECKH 0OOCHOBBIBATE CYKICHHUS,
BBIIBUTATh TUIIOTE3bl U TOHUMATh HEOOXOIMMOCTh UX MTPOBEPKU;

v’ coznanue ycloBuii 118 GOPMUPOBAHKS YMEHHS SCHO, TOYHO U TPAMOTHO BBIPAKaTh CBOM
MBICITU B YCTHOW U MUCHMEHHON peyu;

v (opMUpOBaHKE YMEHHS MCIOJIB30BaATh PA3IMUHBIE I3bIKH MATEMATUKU: CIIOBECHAII,
CUMBOJIMYECKUH, TpaUeCKuii;

v (opMHUpOBaHKE YMEHHS CBOOOJHO MEPEXOAUTD C A3bIKA Ha SA3BIK Ul MILIFOCTPAIIUH,

MHTEpIIpeTaliy, apTyMEHTAIlUU 1 JI0Ka3aTeIbCTBA;

CO3/IaHHE YCIIOBUH JIJIS TUIOJIOTBOPHOTO YYacThs B paboTe B rpyIIe

dbopMupOBaHHE YMEHUS CAMOCTOSITEIbHO 1 MOTUBUPOBAHHO OPraHU30BBIBATh CBOIO

JIESITCIIbHOCTD;

v’ (popMHpOBaHHE YMEHUs IPUMEHSTEH TPUOOPETEHHBIE 3HAHUSA M YMEHUS B TIPAKTHUECKOM
JESITCIIbHOCTH U TTOBCETHEBHOM JKU3HHM ISl HCCIICIOBAHUS (MOJICIIMPOBAHMUS) HECIIOKHBIX
MPAKTHUECKUX CUTYaIllil HA OCHOBE M3YYEHHBIX (DOPMYI U CBOMCTB MPHU PEUICHUH 3a/1a4
MIPAKTHYECKOTO COJIEPKaHUs, UCIIONB3YsI PU HEOOXOAMMOCTH CIIPABOYHUKH;

v/ Co3/1aHue YCIIOBUIA JUI MHTETPUPOBAHKS B JIMYHBIN OIBIT HOBOM, B TOM YHCIIE
CaMOCTOSITEIILHO TIOTYYCHHON WHPOPMAITUH.

<

AN

OO0menpeaMeTHble HEJIHU:
v/ OBJIaJIEHHE CHCTEMOI MaTeMaTHYECKUX 3HAHUH M YMEHUI, HEOOXOIUMBIX JUIS TIPUMEHEHHUS
B MIPAKTUYECKOU JEATETbHOCTH, U3yUYEHUS CMEXKHBIX JUCIUIUIAH (HE TPEOYIOMUX
yrayOJIeHHON MaTeMaTUYeCcKOM MOATOTOBKH ), TPOAOKEHUs 00pa30BaHUs;



v MHTEJUIEKTyaJbHOE Pa3BUTHE, (HOPMHUPOBAHHE KAUECTB JIUYHOCTH, HEOOXOJUMBIX YETIOBEKY
JUTS TIOJTHOIICHHOM JKU3HU B COBPEMEHHOM OOIIIECTBE, CBOMCTBEHHBIX MaTEMaTHYECKOM
ACATCIIBHOCTU: ACHOCTb U TOYHOCTH MBICJIM, KDUTUYHOCTb MBIIIJICHUA, HHTYULUA,
JIOTUYECKOE MBIIUICHHUE, YJIEMEHTHI AITOPUTMHYECKOH KYJIBTYpPbI, IPOCTPAaHCTBEHHBIE
NPEeJICTaBJICHHUS, CTIOCOOHOCTD K MPEOJ0JICHUIO TPYTHOCTEH;

v (hopMupoOBaH¥He MPEACTABICHHUIA 00 HIEAX U METOaX MATEMATHKH KaK YHHBEPCAILHOTO
SA3bIKA HAYKH U TCXHUKH, CPEACTBEC MOJACITIUPOBAHUA SIBJICHUM U MpoLCCCOB;

v' BOCIUTaHHUE KYJIbTYPHI JIMYHOCTH, OTHOIIEHHS K MATEMATUKE KaK K 4acTH
00I11eYeNTOBEYECKON KyJIBTYPBI, HTPAIOIIel 0COOYIO pOJIb B OOIIECTBEHHOM Pa3BUTHU Yepe3
3HAKOMCTBO C UCTOpHEH pa3BUTHS MaTEMAaTHUKH, YBOJIONNEH MaTeMaTHIeCKUX UICH.

OO0ueyyeOHbIe YMeHHUs, HABBIKH H CIIOCO0BI 1eATEeJHLHOCTH
B xone ocBOeHHs coepkaHNs MaTEeMaTHYECKOTO 00pa30BaHMsl yUalIHecs OBJIaAeBalOT
pa3HOOOPa3HBIMH CIIOCOOAMU IEATEFHOCTH, TPHUOOPETAIOT U COBEPIICHCTBYIOT OIIBIT:

v/ TIOCTPOCHUSI U UCCIICIOBAHUSI MATEMATHICCKUX MOJICIICH TSl OMTHCAHUSI U PEIICHUSI
MPUKJIAIHBIX 3a7a4, 3a1a4 U3 CMEXHBIX JUCIUTUINH;

v/ BBINOJIHEHUSI U CAMOCTOSITEILHOTO COCTABIICHHUS AITOPUTMUYECCKUX MPEINMUCAHUN U
I/IHCTp}IKIlI/Iﬁ Ha MaTCMAaTHUYCCKOM MATCPHUAJIC; BBINIOJIHCHUA paCYCTOB IMIPAKTUYCCKOI'O
XapakTepa; UCIOIb30BaHNs MaTEMAaTHUECKIX (POPMYIT U CAMOCTOSTEIILHOTO COCTABIICHUS
(dbopmy Ha OCHOBE 00O0OIIICHHUS YACTHBIX CIIy4aeB U IKCIIEPUMEHTA;

v’ caMOCTOATENIbHON paboThl C UCTOUYHHKAMHU HH(OPMAIUK, 000OIIECHHUS U CHCTEMATH3AINH
MOJIyYeHHOM MH(POPMAIIUH, UHTETPUPOBAHUS €€ B JINYHBIN OIIBIT;

v’ TIpOBeEHHUs JOKA3aTENbHbBIX PACCYKICHHI, TOTHIECKOTO0 000CHOBAHHS BHIBOJIOB,
PasIMUYCHUA JOKA3aHHBIX U HCJOKAa3aHHBIX yTBep)KIIeHHfI, APTrYMCHTUPOBAHHBIX U
AMOIIMOHAIBHO yOSTUTEIBHBIX CYKICHUIA;

v CaMOCTOSITEIIbHOM M KOJIEKTHBHOMN ACATCIIBHOCTU, BKIIFOUCHHUA CBOUX PE3YJILTATOB B
pEe3yJBTaThl PadOTHI TPYIIITEI, COOTHECEHNE CBOETO MHEHUS C MHEHHEM JIPYTUX yYacTHHKOB
y‘Ie6HOI‘O KOJUICKTHBA 1 MHCHHUEM aBTOPUTCTHBIX HCTOYHUKOB.

OCHOBHOE COJAEPKXAHUE
Auare0pa u Ha4YaJIa MATEMAaTHY€CKOI0 aHAJIN3a

Tpuronomerpuyeckue QpyHKIUHHU

OO6nacTh ornpenesaeHusl © MHOXKECTBO 3HAUEHUN TPUTOHOMETpUYecKuX PpyHKuuid. YETHOCTS,

HEYETHOCTb, IEPUOTUIHOCTD TPUTOHOMETpUUecKux QpyHKImil. CBoiicTBa u rpadukn QyHKIMHA Y

=CO0S X,y =SsInXx,y=tgX.

IIpousBoaHas 1 e€ reoMeTPpHYECKHH CMBICJI

[TpousBoanas. [IpousBonnas crenennoi ¢pynkiuu. [Ipasuna muddepenunpoanus.

[Ipon3BoHBIE HEKOTOPBIX JIEMEHTAPHBIX (QYHKIMH. ['eoMeTprueckuii CMbICT MIPOU3BOAHOM.

IIpuMeHeHne MPOU3BOAHON K UCCIET0BAHUIO PYHKIMH

Bospacranue u yosiBanue GpyHKmii. IkctpeMymsl GyHKIuH. [IprMeHneHne mponu3BoIHON K

noctpoeHuto rpadukos GyHkuuii. Haubosbiee u HauMeHblee 3Ha4eHUs (QYHKIUU.

BeimykinocTs rpaduka. Touku neperu6a.

IlepBooOpa3Hasi 1 HHTErpaJ

[TepBooOpasnas. [IpaBmiia HaxoxaeHUs IepBOOOpa3HbIX. [1nommane KpUBOIMHEHHON Tparenun

1 uHTerpaji. Beruncienrne nHTerpaioB. Beraucienue miomanen ¢ moMoIbo HHTErpajoB.

DJIeMeHThI MaTeMAaTH4YeCKOl CTATUCTUKH, KOMOMHATOPMKHU H T€OPHHU BEPOSITHOCTEH

TabnuuHoe u rTpaduyeckoe MpPENCTaBICHUE AaHHBIX. UHNCIOBBIE XapaKTEPUCTUKHU PSIOB

naHHbIX.[loouepEnHplii ¥ OJHOBPEMEHHBI BBIOOP HECKOJBKHMX JJIEMEHTOB M3 KOHEYHOTO

MHOXkecTBa. Dopmynbl uuciaa NEPECTAHOBOK, COYETAHWM, pa3MmelleHuid. Pemenue

KOMOMHATOpHBIX  3amad. @Dopmyna OwHoma Heroorona. CBolicTBa OMHOMHUHAIBHBIX

koadunmenToB. TpeyronpHuk [lackans. DneMeHTapHbIE U CIOXHBIE COOBITUA. PaccMoTpeHue

CIIy4aeB: BEPOSITHOCTb CyMMBbl HECOBMECTHBIX COOBITHIH, BEPOSITHOCTb IPOTHUBOIOJIOKHOTO

coObiTusa. [loHSATHE O HE3aBUCHUMOCTH COOBITHI. BeposSTHOCTP M cTaTUCTHUYECKas YacToTa



HACTYIUICHUA coObITusd. Penenue MPAKTUYCCKUX 3aJad C TMPUMCHCHHUEC BCPOATHOCTHBIX
Meton1oB.Ciyyaiinple BenuuuHbl. LleHTpanbpHble TeHIeHIMU. Mepsl pa3dpoca. Pemienue
MPAKTUYCCKUX 3aaay I10 TEMC «CTraTucTukay.

Obo0maronee NnoBTopeHne Kypca ajareoOpbl u Havyas anaausa 3a 10- 11 kiaaccbl

Uucna u anrebpandeckue npeodpasoBanus. YpaBHeHus. HepaBenctBa. CUCTEMBl ypaBHEHUH U
HepaBeHCTB. [IponsBoaHas GyHKIIMM U ee TPUMEHEHHUE K pelieHuto 3a1a4. OyHKIUY U rpaduki.
TexcToBBIC 3aJa4M Ha NPOUCHTHI, ABUXKCHUC, IIPOTrPECCUH.

I'eomerpus

BexTopsbl B npocTpaHcTBe

ITonsitue BexTopa B npocTtpaHcTBe. ClI0XKEHNE U BBIUNTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpPA Ha
yucio. KoMianapHasle BEKTOPBI.

MeToa KOOpAMHAT B IPOCTPAHCTBE
Koopaunats! Touky 1 KoopauHaThl BekTopa. CKanspHOE MPOU3BEACHNE BEKTOPOB. JBIKEHUS.
Huaunap, konyc, map

[lonstne wwmnuaapa. Ilnomanes mnoepxHocT wmwiMHApa. [lomarne konyca. Ilnomans
MIOBEPXHOCTU KOHyca. YcedeHHbIH konyc. Cdepa u map. YpaBHeHue cdepsl. Bzaummuoe
pacnosoxenue cepsl u mwiockoctu. KacarensHast minockocts k chepe. [lnomans chepsr

O0BeMBI TeJ1

O6beM npsiMoyroipHOro mapamienenumena. OobeMbl OpsAMoill Tpu3Mbl U HUIMHAPA. OOBEMBI
HAKJIOHHOHM MPU3MBI, MUPaMUbl U KoHyca. O0beM 1mapa U miomazs cgepsl. O0beMbI IAPOBOTO
CEKTOpA, IAapOBOr0 CErMEHTA U IIAPOBOrO CJIOS.

O0o0marniee noBTOpeHHE

TPEBOBAHUMA K YPOBHIO ITIOAT'OTOBKH BbIITYCKHUKOB

Ha cTyneHn ocHOBHOM LIKOJIBI 33JJauM YYEOHBIX 3aHATHI oNpeseNeHbl Kak 3aKpeIuieHne
YMEHHH pa3lessaTh MNPOLECChl Ha OJTambl, 3BEHbS, BBIACIATH XapaKTEpHBIE MPUYUHHO-
CIIEICTBEHHBIE  CBSI3U,  ONpPENENATb  CTPYKTYypy  OOBEKTa  IO3HaHUSA, 3HAYUMBIE
(YHKITMOHATIFHBIE CBSI3W M OTHOIIEHUS MEXIY YacTSMHU LEJIO0ro, CPaBHUBATH, COMOCTABIISTD,
KJIacCCU(UIIUPOBATh, PAHXKHUPOBATh OOBEKTHI 1O OAHOMY WM HECKOJIBKHM IPEII0KEHHBIM
OCHOBaHUsM, KpuTepusM. [IpuHIMNIMansHOe 3HaYeHNE B paMKax Kypca MpuoOpeTaeT yMeHue
pa3nuyath HaKThl, MHEHHS, I0KAa3aTE€IbCTBA, THIIOTE3bl, AKCUOMBI.

[Tpu BBIIOSTHEHUU TBOPYECKUX pabOT (OPMHUPYETCS yMEHHE ONpPENeIsTh a/leKBaTHBIC
CrocoObl pelleHus ydyeOHOM 3aJaud Ha OCHOBE 3aJaHHBIX AJITOPUTMOB, KOMOMHUPOBATH
W3BECTHBIE aJTOPUTMBI JESATEIBHOCTH B CHUTYalUsAX, HE MPEANONaraloluX CTaHIapTHOTO
NPUMEHEHHs OJIHOTO W3 HHUX, MOTMBUPOBAaHHO OTKa3bIBaTbCs OT oOpasla JeATelbHOCTH,
WCKaTh OPUTMHAIBHBIC PEIICHUS.

VYyamuecs: 10JKHBI TPUOOPECTH yMEHUS 110 (HOPMHUPOBAHUIO COOCTBEHHOI'O alropuT™Ma
pelleHusl TO3HaBAaTEIbHBIX 3a/ad, (OpMYyIHpOBAaTH NPOOIEMy H 1N CBOEH padoTHI,
OTpeeATh a/leKBaTHbIE CIIOCOOBI M METO/bI PEIIEHUs 3a7aul, IPOTHO3UPOBATh OKUIAeMbIH
pe3yNbTaT U COMOCTABIATH €r0 ¢ COOCTBEHHBIMM MAaT€MaTHYECKUMU 3HAHUSMHU. YUalluecs
JOJDKHBI ~ HAyYUThCS  MPEACTaBIATh  pe3yibTaThl  MHIMBHUIAYaIbHOM W TpyNIOBOMH
MO3HABATEIHHON JIEATEIILHOCTH B (hOpMax KOHCIIEKTa, pedepaTa, pereH3nu.

Jlis pemieHusl MO3HAaBAaTENbHBIX M KOMMYHHMKAaTUBHBIX 3ajjad ydyallMMcs Ipeagaraercs
WCIIONIb30BaTh pAa3JIMYHbIe HMCTOYHMKU WH(GOPMALMK, BKIIOYAs HHIMKIONEINH, CIOBapH,
UHTEPHET-PEeCYpChl U JIpyrue 0a3bl JaHHBIX, B COOTBETCTBUU ¢ KOMMYHUKAaTUBHOM 3ajnayei,
chepoil u curyanueid OOILIEHHUS OCO3HAHHO BHIOMPATHh BBIPA3UTENIbHBIE CPEACTBA S3bIKa U
3HAKOBBIE CUCTEMBI (TEKCT, Ta0IMIa, CXeMa, ay JUOBU3YaJIbHBIHN paa U p.).



VYyamuecs JOJKHBI yMETh Pa3BEPHYTO 0OOCHOBBIBATH CY’KJI€HHUS, 1aBaTh ONPEACICHNUS,
MPUBOAUTH JOKa3aTeabCcTBa (B TOM 4YHCIEe OT MPOTHUBHOIO), OOBACHITH H3yUYCHHBIC
MIOJIOKEHHUS HA CaMOCTOATENIBHO MOJA00pPaHHBIX KOHKPETHBIX NPUMEpax, BlaJeTh OCHOBHBIMU
BUJIaMH TYOJHYHBIX BBICTYIUUICHUH (BBICKa3bIBaHUS, MOHOJIOT, IUCKYCCHsI, TOJEMHUKA),
CleloBaTh 3TUYECKMM HOpPMaM M IpaBWJaM BeJeHUs auainora, aucnyra. Ilpeamonaraercs
MPOCTEHIIEE HCIO0JIb30BAHUE YYAIIUMUCSI MYJIbTUMEIHMHBIX PECYpPCOB M KOMIIBIOTEPHBIX
TEXHOJOTHM i1 oOpaboTKH, mepeaadd, cUCTeMaTU3allud HWHQopManuu, co3aaHus 0a3
JNAHHBIX, IPE3EHTALUH PE3YIbTaTOB O3HABATEIBHON U MPAKTUUECKOU eI TEIbHOCTH.

CranaapT OpueHTHpPOBaH Ha BOCIUTAHHUE LIKOJIbHUKA - TpakJlaHUHA U naTtpuoTa Poccun,
pPa3BUTHE TyXOBHO-HPABCTBEHHOTO MUPA IIKOJIbHUKA, €70 HALIMOHAJIBHOTO CAMOCO3HAHUA. DTH
I0JIO’KEHHUS HAIIIM OTPa’kKeHUE B COJIEp’)KaHUU YpOKOB. B npouecce o0yueHus: J0IKHO ObITH
chopMupoBaHo yMeHue GopMyJIHPOBATh CBOM MHUPOBO33PEHUECKHE B3TJISAbI M HA STOM OCHOBE
OCYIIECTBISATHCS BOCIIUTAHUE TPAKIAHCTBEHHOCTH U MATPUOTU3M.

B pesynbrate u3ydeHus MaTeMaTHKH Ha 0a30BOM yPOBHE BBIITYCKHUK HAYYUTCS:
aireodpa

v’ BBITOJHATH apUPMETHUECKUE JICHCTBUS, COUeTast YCTHBIE U IIUCHMEHHbIE TIPUEMBI,
IIPUMEHEHNE BBIYMCIUTEIbHBIX YCTPONCTB; HAXOAUTh 3HAUEHUS! KOPHS HaTypaJbHON
CTETICHH, CTETIEHH C PallMOHAIBHBIM IOKa3aTeNeM, Jorapudma, UCTIONb3ys TpU
HE00XOIMMOCTH BBIYUCIIMTENbHBIE YCTPONCTBA; MOJIB30BaThCs OLIEHKOM U MPUKUAKON
MIPY IPAKTUYECKUX pacueTax;

v’ TIPOBOJUTH IO U3BECTHBIM (POPMYJTaM U MpaBUiIaM PeoOPa3oBaHusi OYKBEHHBIX
BBIPA)KEHUH, BKITIOYAIOIINX CTETICHH, PaJUKaJIbl, JOrapu(pMbl 1 TPUTOHOMETPHUECKHUE
byHKINH,

v/ BBIYHCIIATH 3HAYCHUS YUCIOBBIX U OYKBEHHBIX BBIPAKECHUIA, OCYIIECTBIISISI HEOOXOIUMBIE
MOJICTAHOBKH U ITPe0Opa30BaHus;

v’ HCIOJIB30BaTh NPHOOPETCHHBIE 3HAHUS U YMEHHUS B TIPAKTHYECKOM JIESITEIBHOCTH U
MIOBCETHEBHOM KU3HU JUIS:

v [PaKTHYECKUX PAaCcCUeTOB 110 HOpMyIiaM, BKIFOUast (JOPMYJIIBI, COIEPIKAIINE CTEIEHH,
panuKaibl, Jorapupmsl 1 TPUrOHOMETpUUYECKHE (PYHKIMU, UCTIONb3YS IPU
HEOOXOIMMOCTH CIIPaBOYHbBIE MaTepHAIIbl U IPOCTEHININE BBHIYUCIUTEIBHBIE YCTPONUCTBA,

¢yHkunu u rpagpuku

v’ onpenensTh 3HaueHne QYHKIUH 110 3HAYEHHUIO apryMEHTa [PH Pa3IMIHBIX CIIOCOOaX

3ajjaHus QYHKINY;
CTPOUTH TpaUKH N3yUIEHHBIX (DYHKIIHIA;
OIUCBIBATH MO IpaUKy U B MPOCTEHIINX cyyasx 1o (popMyJie OBEICHHE U CBONCTBA
(byHKIMH, HAXOAUTH N0 TpaduKy HYHKIIMKA HAHOOJBbIINE M HAUMEHBIINE 3HAYCHUS;
v/ pemiath ypaBHEHHs, IPOCTCHUIIINE CUCTEMBI YPAaBHEHHIA, HCTIOIB3Ysl CBOUCTBA (DYHKIIUIA 1
UX rpauKos;
v’ HCHOITb30BaTh MPHOOPETCHHBIC 3HAHUS U YMEHHUS B TIPAKTUYECKOM JSSITSTBHOCTH U
MIOBCETHEBHOM KU3HU IS
v/ OmnmcaHus ¢ TOMOMIBIO QDYHKIINI PA3THYHBIX 3aBUCHMOCTEH, PEICTABICHUS UX
rpaduUecKu, HHTEPIIPETAINH IPadUKOB;
HAYaJIa MaTeMaTHYeCKOr0 aHAJINu3a
v/ BBIYHCIIATD TIPOM3BOJIHBIE U MIEPBOOOPA3HbIE 3JIEMEHTAPHBIX (DYHKIIUIA, HCTIONB3Y S
CIpaBOYHbBIC MAaTEPUAIIBI;

v’ WCCIeNoBaTh B MPOCTENIINX Clydasx GYHKIUH Ha MOHOTOHHOCTD, HAXOIUTh
HauOOJIbIINE M HAUMEHbIINE 3Ha4eHUs1 QYHKIUN, CTPOUTH rpa)Ki MHOTOUJICHOB U
MPOCTEUIINX PAIIHOHATBEHBIX (PYHKIMHA C UCTIOIIb30BaHUEM alapaTa MaTeMaTHIECKOTO
aHaJM3a;

BBIUUCIIATH B MMPOCTEHIINX CIIydasiX IUIOIMIAIH C UCTIOJIb30BaHHEM MIEPBOOOPA3HOI;
HCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B MPAKTHUECKON JeSITeIbHOCTH U
MIOBCETHEBHOM KU3HU IS

AN

AN



v/ peleHus MPUKIAJHBIX 33/1a4, B TOM YHCIIE COIUATbHO-9KOHOMUYECKUX U (PU3HUECKHX,
Ha HauOOoJNbIINE U HAMMEHbIIINE 3HAUCHHsI, HA HaX0X/IeHHE CKOPOCTH U YCKOPEHMUS;
YPABHEHUS M HEPaBEHCTBA
pelaTh paltoHaIbHbIE, TOKa3aTeIbHbIC U JOrapu(pMHUUecKie ypaBHEHHUS U HEPaBEHCTBA,
MIPOCTEUIINE UPPALMOHAIILHBIE U TPUTOHOMETPUYECKNE YPABHEHUS, UX CUCTEMBI;
v/ COCTaBJIATh YpaBHEHHUS U HEPABEHCTBA MO YCIOBHIO 33/1a4H;
v’ HUCIOJIB30BATh JJIst IPUOJIMKEHHOTO PEICHHS YPABHEHUM U HEPABEHCTB rpaduuecKuii
METOJL;
v u300pakaTh Ha KOOPIMHATHOM IJIOCKOCTH MHOYKECTBA PELIEHHH MPOCTEHIIIX
YPAaBHEHHH U UX CUCTEM;
v’ HCIOJIB30BaTh NPHOOPETCHHBIE 3HAHUS U YMEHHUS B TIPAKTHYECKOM JIESITEIBHOCTH U
ITOBCETHEBHOM JKU3HU JUISL:
v’ TIOCTPOECHUsSI U UCCIIEIOBAHUSI TIPOCTEHUIIINX MATEMATHYECKUX MOJIEIEH;
3JIeMEHTbl KOMOMHATOPUKHU M TEOPUH BEPOATHOCTEM
v/ pemarth IpoCTeiiie KOMOMHATOPHBIE 3a/[a4K METOIOM Mepedopa, a TakKe ¢
HCIOJIb30BAaHUEM U3BECTHBIX (POPMYJI;
v/ BBIYHCIIATH B POCTEHIINX CITydasX BEPOSTHOCTH COOBITHIT Ha OCHOBE MOJICUETa YUCIIa
UCXOJIOB;
v’ HCIOJIB30BaTh NPHOOPETEHHBIE 3HAHUS U YMEHHUS B TIPAKTHYECKOM JIESITEIBHOCTH U
ITOBCEIHEBHOM JKU3HU JUISL:
v/ aHaIM3a peabHbIX YMCIIOBBIX JaHHBIX, IPEICTABICHHBIX B BUJIE JUATPAMM, TPaQHKOB;
v’ aHanm3a MHPOPMAIIUH CTATUCTHIECKOTO XapaKTepa.
I'eomerpus

BBIITYCKHUK HAYYHUTCA:

v pacrmosHaBaTh Ha YEpTEXaX M MOJEIAX HPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHTH
TpeXMEpHBIC OOBEKTHI C UX OMMCAHUSIMHU, H300paKCHHUSIMH,
v/ ONUCHIBATH B3aMMHOE PACIIOIOKEHHE TPAMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE;
v\ aHaIM3UpOBaTh B MPOCTEHIIMX CIy4asX B3aMMHOE pACIOIOXKEHHE OOBEKTOB B
MIPOCTPAHCTBE;
v\ HM300paXkaTh OCHOBHBIE MHOIOTPAHHUKH M KPYIJIbIE TeNa; BBIIOJHATH YEPTEKH II0
YCIIOBUSM 33]1a4;
v/ pewarh IJIAHUMETPUYECKUE U TPOCTEUIINE CTEPEOMETPUUECKUE 3aa4 Ha HAXOKIEHUE
F€OMETPUYECKUX BETMYUH (JIJIUH, YTJIOB, IJI0MIaIeH, 00hEMOB);
v\ HCHOJB30BaTh MPU PEUICHHH CTEPEOMETPUYECKUX 3alad IUIAHMMETPHYECKHE (AKTHI M
METO/IBL;
v' NIPOBOAUTE JOKA3aTeIbHBIE PACCYKIEHHS B XOJI€ PEIICHUS 3a/1a4;
HAYYUTCSl WCNOJIb30BATH NPUOOpPETEeHHBbIE 3HAHMS MW YMEHHSs B NPAKTHYECKON
AeSATeILHOCTH M NMOBCEIHEBHOM JKU3HH IS

v’ uccnenoBanus (MOJCTMPOBAHMS) HECIOXHBIX MPAKTHYCCKUX CHUTYalldii Ha OCHOBE
M3YYEHHBIX (POPMYI U CBOMCTB QUTYD;

v BbIUKCIIEHHs 00BEMOB U IUIOIIA/IEH TOBEPXHOCTEHN POCTPAHCTBEHHBIX TEJ TIPU PEILEHHUH
MIPAKTHUUECKUX 3a]1a4, UCIIOJIb3YS NMPU HEOOXOAMMOCTH CIPABOYHUKYU U BBIUHUCIUTEIbHBIE
YCTPOMCTBA.



YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE

MaTeMaTHKa (ajredpa U Ha4yajia aHAJIM3a)

11 xknace
Ne Tema KoanuecrBo KoanuecrBo
n/n
qaCOB KOHTp.pador
1 [ToBTOpeHue Kypca anreOpbl 1 Haval 4 -
aHanu3a 10 kiacca
2 Tpuronomerpuueckue GyHKIUU 7 1
3 IIpousBoaHas U €€ reOMETPUUYECKUN 13 1
CMBICT
4 IIpuMeHeHne pOU3BOHOM K 12 1
MCCIICOBAHUIO (DYHKITHI
5 MuTerpan 10 1
6 KomOunaropuka 7 1
7 DJeMEHTHI TEOPUH BEPOSITHOCTEN 7 1
8 Craructuka 4
9 | UToroBoe moBTOpEeHHUE Kypca anreOpbl 4 1
U Hayajl aHaju3a.
UTOro 68 7
MaTeMaTHKa (reoMeTpus)
11kaacc
Ne Tema KoanuecrBo KoanuecrBo
n/n
9aCOB KOHTP.padoT
1 IToBTOpEHME. 4
2 Metoa KoOpAuHAT B IPOCTPAHCTRBE. 15 1
JIBrOKEHUsI.
3 [{wimHap, KOHYC U mIap. 16 1
3 OO6bEMBI TET 19 1
4 3aK/II04YUTEIBHOE IOBTOPEHHE IIPH 14
MOJIFOTOBKE yUYalIUXCsl K UTOTOBOM
aTTecTalluu 110 FTEOMETPUH
UTOro 68 3




KanengapHo-remaTuieckoe njiaHupoBaHue
MaremaTuka 11 kiaace
4 yaca B Heneao (Bcero 136 yacos B roj)

Ne Conepxanue Conep:xanue (reomeTpus) dara ypokoB
(anredpa u Hayasa
MAaTeMATHYeCKOI0 aHAJIN3A)
[To mna-ny dbakt
IToBTOpEeHne Kypca anredpsl U IToBTOpEHME.
HayaJ aHaau3a 10 kiacca.
(4 yaca)
(4 yaca)
1 Crenennas pyHKUIUSA
2 [TonsiTne BekTOpAa.
PaBeHCTBO BEKTOPOB.
3 [Noxa3zarenbHast QyHKIHS
4 CrnoxxeHue ¥ BbIYMTaHUE
BeKTOpoB .Cymma
HECKOJIbKMX BEKTOPOB.
5
Jlorapudmuueckast QyHKIUSA
6 YMHOKEHUE BEKTOpa Ha
YUCIIO.
7 Tpuronomerpuyeckue
dbopmyibl. Tpuronomerpuueckue
YPaBHEHHS.
8 [IpaBuno napamienenunena.
Tpuronomerpuyeckue GpyHKINHU MeToa KoopaMHAT B
NPOCTPaHCTBeE.
(7 uyacoB)
(15 yacoB)
9 OO6acTh ornpeesieHuss © MHOXECTBO
3HAYEHUI TPUTOHOMETPUUECKUX
GyHKIMA.
10 [IpsimoyronbHas cuctema
KOOpJMHAT B IIPOCTPAHCTBE
11 YeTHOCTH, HEYCTHOCTD,

NEpUOANIHOCTD TPUTOHOMETPUICCKUX

GyHKIHH.




12

[IpssMoyronbpHas cucreMa
KOOpAMHAT B IIPOCTPAHCTBE.

13 CpoiicTBa QYHKIINH Y=COSX H €€
rpaduxk.
14 Koopaunats! Bexkropa. Cs3b
MEXy KOOpAWHATAMU
BEKTOPOB U KOOpAMHATAMU
TOYEK
15 CpoiicTBa GyHKIIUU y=SINX U €€
rpaduxk.
16 Koopaunars! Bexkropa. CBsi3b
MeX1y KOOpAHMHATAMU
BEKTOPOB M KOOPIWHATAMHU
TOYEK
17 CaoticTBa (DyHKIIUU Y=tgX U €e
rpaduk.
18 [Ipocreiimue 3agauu B
KOOpJMHATaX
19 OOpaTHbIe TPUTOHOMETPUYECKUE
GyHKIUH.
20 [Ipocreiimue 3anaun B
KOOpIMHATAX
21 Konmponvnas paboma Ne 1 no meme
«Tpuconomempuyeckue ynxyuuy
22 [Ipocreiimue 3agauu B
KOOpAMHATaX
IIpousBoaHas U ee reoMeTpUYeCKU
CMBICJ
(13 yacoB)
23 [IpounzBoHasi.
24 VYron Mexay BEKTOpaMH.
25 [Ipou3BoiHas CTENEHHON (PyHKIIMH
26 CkansipHO€ ITpOU3BEIEHUE
BEKTOPOB.
27 [Ipou3BoiHas CTENEHHON (QyHKIIH
28 YTr0a MeXIy BEKTOpaMH.
CkanspHoe mpou3BeieHne
BEKTOPOB.
29 [IpaBuna quddepenurpoBanus




30

VYros Mexay BEKTOpaMH.
CkansipHO€ IIpOU3BEIEHUE

BEKTOPOB.
31 [IpaBuna nuddepeHmpoBaHus.
32 Yroi Mexay BEKTOPaMH.
CkansipHO€ IIpOU3BeEIeHNE
BEKTOPOB.
33 [Ipon3BoiHBIE HEKOTOPBIX
AJIEMEHTApHBIX (PyHKIUN
34 Brruucnenue yrios Mexty
MPSIMBIMU U TUIOCKOCTSMHU
35 [Ipon3BoiHBIE HEKOTOPBIX
ANIEMEHTAPHBIX (PyHKIUN
36 Boruncnenue yriioB Mexmy
IPSIMBIMU U TJTIOCKOCTSIMHU.
37 [Tpon3BoHBIE HEKOTOPHIX
AJIEMEHTAPHBIX (HYHKIHNA
38 Koumponvnas paboma Ne 1
no meme «Memoo
KOOpOuHam 6
npoCmMpancmeey.
Huaunap, Kouyc, map.
(16 yacoB)
39 ['eomeTpuyeckuii CMbICIT
IIPOU3BOJHOM.
40 [TonsiTne uunuHIpa.
41 I'eomerpuyecknii cMbICT
MPOU3BOAHOM.
42 [1nomaas NoOBEpXHOCTH
LHWIMH]IpA.
43 ['eomeTpuyeckuii CMbICIT
MIPOU3BOJHOM.
44 HMunuaap.
45 Ypok 00001IeHNs 1 CUCTeMaTH3aIu!
3HaHUM.
46 Hunmunaap.
47 Konmponvnas paboma Ne2 no meme

«IIpouzeoonas u ee ceomempuyecKutl




CMbICNL. »

48 [Tonsarue konyca. [1momans
MOBEPXHOCTH KOHYCA.
IIpuMeHeHre NPOU3BOAHOM K
HCCJIeI0OBAHNI0 (PYHKIUI
(12 yacoB)
49 Bospacranue n yosiBanue QpyHKIHH.
50 Konyc.
51 BospacTtanue u yObiBaHHE (YHKIIHH.
52 YcedeHHbI KOHYC.
53 DKCTpeMyMbl QYHKIUH.
54 VY ceyeHHBbIN KOHYC.
55
OKCTpeMyMbl QYHKLUI.
56 Cdepa u map.
57 [IpuMeHeHne Mpou3BOIHON K
MOCTPOCHMIO rpahUKOB PYHKLUH
58 VYpaBuenue chepsl.
59 [IpumeHeHne mpou3BOJHON K
MOCTPOCHMIO IPahUKOB PYHKLUH
60 B3auMHoe pacnonoxenue
cdepsl U IIOCKOCTH
61 IIpuMeHeHne NpoU3BOIHON K
MIOCTPOCHHUIO TPAPUKOB (PYHKIIHIMA
62 KacarenbHast mi1ockocTh k
cepe.
63 | HauOosbliee 1 HauMeHbIIEE 3HAYCHUS
GbyHKIIIN
64 [Tnomane chepsr.
65 | HauOosnpliee 1 HauMeHbllIee 3HAYCHUS
GbyHKIIUN
66 KacarenbHas M10cKoCTh K
chepe.
67 BeimykiocTs rpaduka ¢pyHkuuy,

TOYKH Tieperuda




68

[Tnomane chepsrl.

69 Beimykiocts rpaduka GyHKINH,
TOYKH Tepernda
70 Koumponvnas paboma Ne 2
no meme «L{ununop, Konyc u
wapy.
71 Konmponvnas paboma Ne3 no meme O0BbembI TeJ1.
«IIpumenenue npouz600HoIl K
UCCNe0068aHUIO (DYHKYUTLY (19 uacos)
72 Hurerpas (10 yacos) [Tonstue ob6wvema.
73 [TepBoobOpasnas
74 O0BeM NMpsIMOYTOILHOTO
napasuieNenunena.
75 | IlpaBuna HaXOXKIEHUS TIEPBOOOPA3HOIMA
76 O06beM npsIMOii IPU3MBI.
77 | TlpaBwiia HaxOXIEHUS ITEPBOOOPA3HOM
78 O0BeM npsMoit IPU3MBI.
79 | IInomanb KpUBOIMHENHON Tpaneuuy 1
MHTerpa
80 OO6beM uIMHIpA.
81 | IInomanb KpUBOJIMHENHON Tpaneuuy u
UHTerpa
82 O6beM nuIHHIpA.
83 Beluncnenue MHTErpaios
84 Brraucnienne 00eMOB Tel ¢
MTOMOIIBIO UHTETpasa.
85 Beluncnenue MHTErpaios
86 O06beM HaKJIOHHOM MPU3MBbI
87 Briuncnenune mioniaaeil ¢ HOMOIILIO
MHTETPaIoB
88 O0beM HaKJIOHHOW TIPU3MBEI.
&9 Ypok 00001IeHNs 1 CUCTeMaTH3aIu!
3HaHUM.
90 O06beM nmupamMubl.
91 Konmponvnas paboma Ne 4 no meme

«HUnmeepany




92 O06beM nmupamMuIbl.
KomOunaTopuka (7 yaco)

93 IIpaBuio npoussencHUs

94 O0beM KoHyca.

95 [lepecranoBku

96 O0nem KoHyca.

97 Pazmemenus

98 OObem mapa.

99 CoueTaHus U X CBOWCTBA

100 O06nbem mrapa.

101 bunom HetoToH

102 O0BeM 1apoBOro CerMeHTa,
IIAPOBOTO CJIOS U MIAPOBOTO

CEeKTOpA.
103 | VYpok 00001IeHus U cHCTeMaTU3aluu
3HAHWM.

104 OO0beM IapoBOro CErMeHTa,

[IApOBOTO CJIOSI U IIIAPOBOTO
CEKTOpa.
105 | Kommponvuas paboma Ne 5 no meme
«Kombunamopukay
106 Pemenue 3anay.
DJIeMeHTBI TEOPHH BEPOSITHOCTEHH.
(7 yacoB)
107 CoObiTusi. KomOuHamms coObITHiA.
[TpoTHBOMNOI0KHOE COOBITHE.
108 Konumponvnasa paboma Ne 3
no meme « Obvemvl meny.
109 BepositTHOCTh cOOBITHS 3akiIounTeIbHOE

MOBTOPeHME NP
IOATOTOBKE K HTOrOBOM
arrectaunu (14 yaco).

110

[ToBTOpenue. Pemenue
3anad no teme «O0beM u
IUIOLIAb ITOJTHOM




MMOBEPXHOCTHU IIPU3SMED).

111

CroxeHne BepOsSTHOCTEN

112

[ToBTopenue. Pemenue
3aay 1o reMe «O0BeM U
IUIOLIAAb ITOJTHOM
MMOBEPXHOCTHU TIPU3MBD».

113

He3aBucumelie coObITHS. Y MHOKEHHUE
BEPOSITHOCTEH.

114

[ToBTOpenue. Pemenne
3ama4 1o Teme «O0beM u
IUIOWIAAb ITOJTHOM
MIOBEPXHOCTU ITUPAMUIBI»

115 CraTucTuueckas BEpOSTHOCTb
116 [ToBTOpenue. Pemenne
3aza4 1o teme «O0beM U
IUIOWIAAb ITOJTHOMU
MOBEPXHOCTH MTUPAMUIIBI».
117 | Ypok 06001eHust U cucTeMaTU3aluu
3HAHHH.
118 [ToBTOpenue. Pemenne
3a1ay 1o reMe «O0BeM U
IUIOLIAAb ITOJTHOM
TTOBEPXHOCTU LIUTUHIPAY.
119 | Kommponvuas paboma Ne 6 no meme
«Dnemenmsl meopuu 6epoOIMHOCHEN»
120 [ToBTOopenue. Pemenune
3amay 1o reMe «O0beM U
IUIOWIAAE ITOJTHOMU
MOBEPXHOCTHU IIMWIIUHIPAY.
Cratucruka (4 yaca)
121 Cry4aifHble BETUYUHBI
122 [ToBTOpenue. Pemenue
3ama4 1o reme «O0beM U
IUIOIIAAE ITOJTHOM
MOBEPXHOCTU KOHYCa
123 LlenTpanbHbIE TEHAECHINT
124 [ToBTOpenue. Pemenue
3ama4 1o reme «O0beM U
IUIOIIAAE ITOJTHOM
MMOBEPXHOCTU KOHYCa.
125 Mepsi pazbpoca




126

[ToBTOpenue. Pemenne
3a1a4 no teme «llnomane

cdepb».
127 | VYpok 006001IeHNs U CUCTEMATHU3AIIHI
3HaHUM.
128 [ToBTOopenue. Pemenune
3anad no teme «Oo6beM
iapa»
HTorosoe moBTopenue.
(4 yaca)
129
IToBTOpenue. MppanuonaibHbie
ypaBHeHus. [lokazaTenbHbie
YPaBHEHHUS.
130
[ToBTOpenue. 3agaun u3
IUTAHUMETPUH
131 [ToBTOpenwue. Jlorapudmuaeckue
ypaBHEHUs. TpUroHomeTpudyeckue
YpaBHEHHUS.
132 [ToBTOopenue. 3agaun U3
IUTAHUMETPUU
133 [ToBTOpenue. [IponsBoaHas.
IIpuMeHeHne NpoOu3BOJHOM.
134 IToBTOpenue. 3anaun u3
TUTAHUMETPUU
135 | Koumponvuasa paboma Ne 7 no meme
«Cmamucmuxay
136 [ToBTOpenue. Pemenue

3aj1a4 1o BCEMY Kypcy.
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