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IMosicHuTeabHAsA 3amUCKa

Hacrosmas nporpamma o matemaruke st 11 kimacc coctaBineHa Ha ocHOBe DenepaabHOr0 KOMIOHEHTa
rOCYIapCTBEHHOTO CTaHaapTa cpeanero oopazosanus (mpukaz MOuH P® ot 05.03.2004r.Ne1089), npumepHoii
MpOrpaMMBI ISl 00IIe00pa30BaTENbHBIX YUPEXKACHHH 1Mo anredpe W HadalaM MaTeMaTHYeCcKOTO aHamm3a K
YMK «Anre6pa-10 xmacc u Anrebpa-11 wmace - atop A.I.Mopakosud» [[Iporpammbr s
o0mIeo0pazoBaTeNbHBIX yupexaeHnid. Anrebpa n Hadajna mMaremarnieckoro aHammza. 10-11 kmaccel. ABTOPHI-
cocraurend  A.I'.MopakoBud — M.: Muemosuna, 2020.] u no reometpun 10 - 11 xmaccel (kK ydeOHOMY
KOMIUIEKTY 1Mo reometpun s 10 - 11 xkmaccos aBtopsl JI.C. Atanacsu, B.®. Bytysos, C.B. Kagomies u ap.),

cocraButenb bypmuctposa T.A.-M.: IIpocsemenue, 2018.

[lpn w3yueHWM Kypca MaTEeMaTHUKH MPOAOJDKAIOTCS W MOJYYaloT pa3BUTHE COJEpXKaTelbHbIe JMHUU:
«Anzebpan, «Dynkuyuu», «Ypasuenus u uepasencmearn, «leomempuny», «Inemenmvt KOMOUHAMOPUKU,
meopuu 6eposmHocmeli, CamucmuKy u 102ukuy, BBonutcs muaus «Hauana mamemamuueckozo ananuzay.
B pamMkax yka3zaHHBIX COEPKATEIbHBIX JTUHUN PEIAIOTCS CICAYIONINE 3a1aUH:

cucTeMaTh3alysl CBEJACHUM O YHUClaX; W3yYCHHWE HOBBIX BHJOB YHCIIOBBIX BBIpAXEHHUH W (HOPMYIL;
COBEpPILCHCTBOBAHUE  TPAKTHUYECKMX  HABBIKOB W BBIYUCIHUTEIBHOM  KYJBTYpBl, pacUIMPEHUE U
COBEpILICHCTBOBAHUE ANTeOpandecKoro ammapara, c(OpMUPOBAHHOIO B OCHOBHOM IIKOJIE, U €r0 NPUMEHEHHE K
PELICHUIO MaTEMaTHYECKUX 1 HEMaTeMaTHUECKUX 3a/1a4;

paclipeHre M cHuCTeMaTH3alus OOIMX CBEJeHHWH O (YHKUMAX, MOIOJHEHHE Kiacca H3ydaeMbIX
(GyHKUMH, WITFOCTpaLus [UPOTHl MPUMEHEHUS PYHKIHMH AJIS1 ONMCAHUS U U3YUYEHUS pealibHbIX 3aBUCUMOCTEI];

pa3BUTHE TNPEICTABICHUH O BEPOSTHOCTHO-CTATUCTUYECKHUX 3aKOHOMEPHOCTSX B OKPY’KAIOIIEM MHUPE,
COBEpPILLICHCTBOBAHUE WHTEUICKTYAIbHBIX W PEUEBBIX YMEHHHM MyTeM OOOTalleHHs MaTeMaTH4eCKOro S3bIKa,
Pa3BUTHS JIOTHYECKOTO MBIIIJICHHUS.

B pamkax conepkaTenbHOIN THHAN «] €oMeTpus» pelaoTcs caeayonye 3a1a4M:
-M3y4Y€HHUE CBOWCTB IMPOCTPAHCTBEHHBIX TEI,

- q)OpMI/IpOBaHI/Ie YMCHHA NPUMEHATH MMOJTYYCHHBIC 3HAHUA NJIA PCHICHUA MPAKTUYCCKUX 3a/1a4.

Henu.

N3yueHue MaTeMaTUKHU B CTapIIEH LIKOJIE HAITPABJICHO Ha JOCTHKEHUE CICAYIOIIMX LENEH:

e (QopmMHupoBaHHe TMpeaCTABJeHMHA O MaTEeMaTUKE KaK YHUBEPCAIbHOM S3bIKE HAyKH, CpEJCTBE
MOJIETTUPOBaHYS SBIIEHUH U TIPOIIECCOB, 00 HJEAX U METOIaX MaTEMaTHKH;

e pa3BUTHE JIOTUYECKOTO MBIIUIEHUS, MPOCTPAHCTBEHHOTO BOOOPAXKEHUs, aNTOPUTMUYECKON KYIbTYPHI,
KPUTHYHOCTH MBIIJICHUS HA YPOBHE, HEOOXOAMMOM JIjIsl O0YUYCHHS B BBICIICH IIIKOJIE TI0 COOTBETCTBYIOIICH
CHEIHMAILHOCTH, B OyayIei npodeccnoHaabHON AeITeIbHOCTH;

e OBJA/leHHE MATEMATHYECKMMU 3HAHUSMHU M YMEHUSIMU, HCOOXOTUMBIMH B TTOBCEIHEBHON JKU3HH, IS
M3YYEHUS IIKOJIBHBIX €CTECTBEHHOHAYYHBIX AMCIUIUIMH Ha 0a30BOM ypOBHE, JJIs TOTydeHHUs 00pa3oBaHUs
B 007acTsIX, HEe TPEeOYIONMUX yriTyOJIeHHOW MaTeMaTUIeCKON TIOJTOTOBKH,

° BOCIIUTAHUE CpE€ACTBAMU MATEMATHKH KYJBTYPbl JIMYHOCTH: OTHOLICHHMA K MATEMATHUKE KaK YacTH



oOIIeuenoBeYeckod  KyJabTyphl: 3HAKOMCTBO C HCTOPHEH pa3BUTHUS MAaTEMaTHKH, 3BOJIOIHEH

MaATCMAaTHYCCKUX I/II[CI\/’I, IIOHUMAaHHUA 3HAYUMOCTH MaTCMAaTUKU JJIs 06H_IeCTBeHHOFO mporpecca.

ObuweyuedHvle ymeHus, HAGLIKU U CROCOOBL OesamebHOCHU

B xone ocBoeHHs coliepKaHnsl MAaTEMATHYECKOTO 00pa30BaHMs YYaIIuecs OBIAICBAIOT Pa3HOOOPA3HBIMHU
CIOCO0aMH JICATETLHOCTH, MPHOOPETAIOT H COBEPIICHCTBYIOT OIBIT:

-IIOCTPOCHMSI U MCCJICIOBAHM MAaTEMAaTHYCCKUX MOJICIICH IJIsl ONUCAHMS U PEIICHUS IPUKIAIHbIX 3a7ad,
3a/1a4 U3 CMEXHBIX AUCIUILINH;

-BBITIOJIHCHUSI W CAMOCTOSITEJIBHOTO COCTaBJICHUS aNTOPUTMUYECKUX MPEANUCAaHUA W HMHCTPYKIMH Ha
MaTEeMaTHYECKOM MaTepHale;

- BBIIIOJIHCHHMSI PACUETOB MIPAKTHUECKOTO XapaKTepa;

-HCTIOJIHb30BaHUSI MaTeMaTHYeCKUX (OPMYNI H CaMOCTOSATENLHOTO COCTaBJICHHsS (OPMYN Ha OCHOBE
0000IIIeHHS YaCTHBIX CITy4acB U 3KCIIEPUMEHTA;

-CaMOCTOATEIIBHOM pabOThl ¢ MCTOYHUKAMU MH(OpManuu, 0000IEHUS U CUCTEMAaTH3AIMU TTOTY4YCHHOM
nH(GOPMAIIUH, UHTETPUPOBAHUS €€ B JINYHBIHN OIIBIT;

-POBEJICHUS  JI0KA3aTeIbHBIX PACCYXJICHUMN, JIOTHYECKOIO0 OOOCHOBAaHUS BBIBOJOB, pa3IMUCHUSI
JIOKa3aHHBIX U HEOKA3aHHBIX YTBEPKICHHIA, apryMEHTHUPOBAHHBIX U AMOIIMOHAIBHO YOCIUTEIBHBIX CYXKICHUH;

-CaMOCTOSITEJIBHOM W KOJUICKTUBHOM JICATCIIBHOCTH, BKJIIOUCHHUS CBOMX pPE3yJbTaTOB B PE3yJIbTaThl
paboOThI TPYIIBI, COOTHECCHHE CBOCTO MHEHHMS C MHEHHEM JPYTUX YYaCTHHKOB Y4YEOHOTO KOJUICKTHBA U

MHCHUEM aBTOPHUTCTHBIX HCTOYHUKOB.



YUYEBHO-TEMATHUYECKUM IJIAH

10 KJIACC
No
pasnena HanmenoBanme pa3aenoB U TeM Kou-Bo
/ TeMBI Hacos
Anreopa
1 YucnoBsle QyHKIIH 9
2 Tpuronomerpuueckre GyHKIUU 26
3 TpuroHomerpudyeckre ypaBHEHUSI 10
4 [IpeoOpazoBanre TPUTOHOMETPUIECKUX BBIPAIKEHHH 15
5 IIpouseoaHas 30
6 O06o01matolee MOBTOPCHHE 10
I'eomeTpusi
1 BBenenne. AKCHOMBI CTEPEOMETPHUH U UX CIIEICTBUS 5
2 [TapamieasHOCTh NPSAMBIX U IIIOCKOCTEN 20
3 [leprieHaKYIAPHOCTH MPSAMBIX U TIOCKOCTEN 20
4 MHoOTrorpaHHUKH 13
5 BexTops! B mpocTpaHcTBE 7
6 [ToBTOpEHME KypCca TeOMeTpUr 5
Bcero 170
11 KJIACC
No Koxn-Bo
paznena HaunmeHnoBanue paszenoB 1 TeM Hacos
/ TEeMBI
Auredpa
1 [ToBTOpenue kypca matemaTtuku 3a 10 kiace 6
2 [NokazarenbHas u Jorapudmudeckas GyHKIHNA 35
4 WuTterpan u ero npuMeHeHne 13
5 OeMeHTbl KOMOUHATOPUKHI 15
6 DneMeHThI TEOPUHN BEPOSTHOCTEH 12
7 [ToBTOpeHMe n crucTeMaTH3alys y9eOHOTO MaTeprana. 55
I'eomeTpus
1 MeTo1p1 KOOPAMHAT B IPOCTPAHCTBE 15
2 Hunusap, KoHyC U map 17
3 OOBemsl Ten 23
4 [ToBTOpeHme Kypca cTepeoMeTpHH 13
Bcero 170




COIAEPKAHHUE TEM YYEBHOI'O KYPCA
10 KJIACC
AJITEBPA
Yuciosbie GyHKIUU
Onpenenenrie QyHKIHH, CIOCOOBI €e 3a1aHus, cBocTBa (hyHKuuil. OOpaTHast QyHKIHA.
Tpuronomerpuyeckue pyHKuuu

YHucnoBas OKpyKHOCTb. [[NHHA TyTW €MUHUYHON OKPYKHOCTU. UUCIOBasg OKPYKHOCTh HA KOOPAUHATHON
mwiockoctd. CuHyc U KocuHyC. TaHreHc M KOTaHreHc. TpuUroHoMeTpudeckue (yHKIHMH YHCIOBOIO apryMEHTa.
Tpuronomerpuyeckre QyHKINN yTIIOBOro aprymenrta. ®@opmynbl npuBeaeHuss. OyHKIUSA y=sin X, ee CBOICTBa U
rpaduk. OyHKIHA y=cos X, ee cBoiicTBa u rpaduk. [lepuoananocTs GhyHKIWMIA ¥ = sin x, y= coS x. [locTpoeHne
rpaduka dpynkmii y=mf(x) u y=f(kx) no usBecrnomy rpaduky dynkiwu y=f(X). DyHKunu y=1g X K y = ctg X, uX
CBOICTBa 1 TpauKy.

Tpuronomerpnyeckue ypaBHeHUs!

IlepBbic mpeAcCTaBICHUS O PEUICHHMH TPUTOHOMETPUUECKUX YypaB-HEHUH. ApKkocuHyc. PeuieHue
ypaBHeHHsI COS 1= a. ApkcunHyc. Pemienue ypaBHEHUS sin t= a. APKTaHT€HC W apKKOTaHreHc. PerneHue
ypaBHeHui tg x = a, Cctg X = a.

IIpocreiinie TPUrOHOMETPUYECKUE YPaBHEHHMSL. [IBa METO A pEeLIEHNS] TPUTOHOMETPUYECKUX YPaBHEHUI:
BBEJICHIE HOBOM NEepeMEeHHOMN 1 pa3iokeHue Ha MHOKUTENH. OJTHOPOJHbIE TPUTOHOMETPHUECKUE YPaBHEHUS.

IIpeoOpa3oBanne TPUrOHOMETPUYECKHUX BhIPAKEHUH

CuHyC M KOCHHYC CYMMBI M DPa3HOCTH aprymMeHToB. Dopmynbl ABOHHOro aprymenrta. Oopmyisl
MOHWKeHus cTenenu. [IpeodpazoBanre cyMM TpUroHOMETpUUecKHX (GpyHKIMH B mpou3BencHue. [IpeodpazoBanue
MPOU3BEICHUH TPUTOHOMETPHUYECKUX (DYHKIIUHA B CYMMBI.

IIpoussoanas

OmnpeneneHre 4YHCIOBOM IOCIIENOBATEIBHOCTH M CHOCOObI ee 3amaHus. CBOWCTBA YHCIOBBIX
MOCIIEI0BATEIbHOCTEN.

OnpeneneHue npenena mociuenoBaTenbHOCTH. CBOMCTBA  CXONAIIMXCS — MOCIENOBATEIBHOCTEN.
Brruucnenue npenenos nocnenosatenbHocTedl. CyMMa GeCKOHEUHOM reOMeTpUIecKOl IPOrpecCHi.

IIpenen pynkunun Ha OeckoneuHocTy. Ilpenen ¢pynkuun B Touke. Ilpupamenune aprymenra. [lpupamienue
(byHKIHN.

3ajaud, NPUBOASIIME K MOHATHIO NPOM3BOAHOW. OmnpeencHue MPOU3BOAHON. AJITOPUTM OTBICKaHUS
npousBoHOM. Dopmyibl quddeperimposanus. [Ipasuna nuddepenupoanus. JnddepenimpoBanue GyHKIMNA
y =flkx+m).

VYpaBHeHue KacaTteabHOH K rpaduky (GyHKIHMH. AJITOPUTM COCTaBJICHUS ypaBHEHHs KacaTelIbHOU K
rpaduky pyHKuHA Y = f{X).

[IpuMeHneHnue MPOU3BOHOM [T UcclienoBaHus PYHKIIMH Ha MOHOTOHHOCTh U 3KCTpeMyMbl. [locTpoeHue
rpa¢ukoB ¢yHkuud. [IpuMeHeHHWe NPOM3BOAHOM Ui OTHICKAHMS HAUMOOJBIIMX M HAUMEHBIINX 3HAYCHHI
BEJIMYMH.

O6o6maromiee nosroperue (114)



I'EOMETPUSA
IIpsiMble M MIOCKOCTU B IPOCTPAHCTBE

OCHOBHBIC TIOHATUS CTEpPEOMETpUH (TOYKa, NpsAMas, IUIOCKOCTh, NPOCTpPaHCTBO). [loHsaTHe 00
AKCHOMAaTHYECKOM cIloco0e mocTpoeHus: reomerpun. [lepecekarommecs, mapajuleNnbHble W CKPELIMBAIOIIUECS
OpsiMbIe. YTONI MEXAYy NOPSAMBIMH B TpocTpaHcTBe. llepneHaukymsipHOCTh MpsMbIX. [lapamnenbHOCTh U
MEPIIEHANKYISIPHOCTh TPSAMOM M IIJIOCKOCTH, TPWU3HAKM W CBOWCTBA. lTeopema O Tpex NepHeHIUKYIsIpax.
[IepneHnuKyasip U HAKIOHHAS K IUIOCKOCTH. YTOJI MEXAY NMPSMOM U INIOCKOCThIO. [lapaienbHOCTh IIIOCKOCTEMH,
NEPHEHAUKYISIPHOCTh IJIOCKOCTEH, MPU3HAKK U CBOMCTBA. J[BYrpaHHBIM yroiy, JUHEHHBIA Yrojl IBYI'PAaHHOTO
yrina. PaccTossHMST OT TOYKM OO IUIOCKOCTH. PaccTosiHHME OT OpsMOM 10 IUIOCKOCTH. PaccrosiHue Mmexmy
MapaJuIeNbHBIMA TUTIOCKOCTSIMH. PaccTosiHIEe MEX Ty CKPETTUBAIOIIINMUCS TPSIMBIMH,

KoopauHaTsl 1 BEKTOPBI

JexapToBbl KOOpPAUHATHI B MpocTpaHcTBe. DopMyna paccTOSHHUS MEXIy IByMs TOYKaMH. YpaBHEHUS
cdepsl u 1wIockocTH. Bektopel. Moayns Bektopa. PaBeHcTBO BekTOpoB. CroKeHHE BEKTOPOB W YMHOXKEHHE
BEKTOpa Ha YHUCIIO. YTol Mexnay Bekropamu. KoopmuHatbl BekTopa. CKalsipHOE TPOHM3BEIACHHE BEKTOPOB.
Konnuneapnsie BekTopsl. PazinoxeHne BekTopa 1o ABYM HEKOJUIMHEApHBIM BekTopaM. KomiuiaHapHbie BEKTOPBI.

Pa3noxenue no TpeM HEKOMIUIAHAPHBIM BEKTOpaM.

11 KJIACC

AJITEBPA
Crenenn u kopau. CteneHHble GyHKIUH

IlonsiTne KOpHS N-ii cTENeHH U3 ACUCTBUTEIBHOrO yucia. OyHKIuU y = Vx, ux coiicTBa n rpaduKH.
CpoiicTBa KOpHs N-i cTenenu. [IpeoOpa3oBaHKe BBIpaXCHUM, COACpKALIMX pagukaibl. O000IIEHUE TTOHATHS O
nokasaresne crerneHy. CTereHHbIe QYHKIMU, UX CBOWCTBA M TPa(UKH.

ITokasarenbHas U Jorapupmudeckast GpyHKIHH

[MokazarenbHass ¢QyHkuusi, ee cBoiictBa W rpaduk. I[lokazarenvHble ypaBHeHHs. [lokaszaTenbHbBIC
HEPaBEHCTBA.

Ilonsitue norapudpma. Pynkuus y = logeX, ee cBoiictBa u rTpaduk. CBolcTBa JIOrapU(PpMOB.
Jlorapudmuueckue ypaBHenus. Jlorapupmuyeckue HepaBeHCTBa. llepexon K HOBOMY OCHOBAaHHUIO Jiorapudma.
JuddepennmpoBanne mokazaTelIbHONW H JorapuMUIecKoi (GyHKITHIA.

IlepBooOpa3nasi u HHTErpaa

IlepooOpa3nas. IlpaBuna oTbICKaHMA TEpBOOOpa3HBIX. TalOnWIa OCHOBHBIX HEONpPEIEeICHHBIX
HHTETPAJIOB.

3amauy, NPUBOAALINE K IOHATHIO OIpENEeNIEHHOro MHTerpana. [loHATHE omnpeneneHHOro HHTerpaia.
®opmyna Herotona — JleliOHnna. BeuuciieHue miomazei IUIOCKHUX (QUTYp C TOMOIIBIO ONpPEACICHHOTO
MHTETpaja.

JJleMeHTHl MaTeMaTH4YeCKOi CTATHCTUKY, KOMOMHATOPUKH M TeOPUH BePOATHOCTeH

Craructuyeckas oOpadoTka ganHbIX. [IpocTeiime BeposTHOCTHBIE 3ana4yn. CoueTaHnd U pa3MeIIeHusI.
®opmyna 6uHoma HetotoHa. CityuaiiHbie COOBITHS U X BEPOSITHOCTH.

YPaBHeHI/Iﬂ U HEpaJIeBCTBA. Cucrembl ypaBHe}mifl sl HCPABEHCTB



PaBHOCHIBHOCTE ypaBHeHHit. OOIIre MeTOIBI pelnenus ypaBHenuit: 3amena ypasaenust h(f(x))=h(g(x))
ypaBuenneMm f(X)=g(x), pasnokeHre Ha MHOXHTEIH, BBEICHHE HOBOM IIEpEMEHHOM, (YHKIIMOHAIBHO-
rpad)uIeCcKuii METOI.

PelieHne HEPaBEHCTB C OJHOM MepeMEHHOM. PaBHOCHIBHOCTh HEPABEHCTB, CHCTEMBI U COBOKYITHOCTH
HEPaBEHCTB, UPPAIMOHAIbHBIC HEPABEHCTBA, HEPABEHCTBA C MOLYJISIMH.

CucreMbl ypaBHEHHI. YpaBHEHHS M HEPABEHCTBA C MapaMeTpaMu.

O0o0marmee NOBTOpeHHE

TF'EOMETPUA
MHororpasHHuK

Bepmmnaer, pebpa, Tpanm MHOrorpaHHuka. PasBeprka. MHOrorpaHHble yribl.  BrImykisie
MHororpanHUKH. [Ipn3ma, ee ocHOBaHMA, OOKOBBIE pebpa, BBICOTA, OOKOBas MOBEPXHOCTh. [IpsiMast 1 HaKITOHHAS
mpm3ma. [lpaBunbHas npusma. [lapamnenermmen. Ky6. Ilupamunma, ee ocHoBanme, O0KoBBIE pebpa, BBICOTA,
OOoKOBas MOBEPXHOCTh. TpeyromnbHas mupamuga. llpaBunpHas nupamuga. YcedeHHas nupamuna. [lorstue o
CUMMETpPUM B TPOCTpaHCTBE (LIEHTpajbHas, oceBas, 3epkajbHasd). CeueHHs MHOrorpaHHukoB. [locTpoenue

ceuenuil. [IpeacraBineHne o NpaBUIBHBIX MHOTOTPAaHHUKAX (TeTpasp, Ky0, OKTasIp, A0ACKa3p U UKOCAdIP).

Tena u noBepXHOCTH BpaLLEHMsI
Humuaap m xoHyc. YcedeHHBIH KoHyc. OCHOBaHHE, BBICOTa, OOKOBas IMOBEPXHOCTH, 0Opasyromas,

pasBepTKa. OceBble cEUEeHUs U CeueHMs, napajuiensHbsle ocHoBaHuto. llap u cdepa, nx ceuenus. KacarenpHas
IIOCKOCTH K cepe. Cdepa, BicaHHAs B MHOTOTPaHHUK, cepa, OIMICaHHasi OKOJI0O MHOTOTPaHHHKA.
O0beMblI TeJI1 M IJIOIIAAM UX NIOBEPXHOCTEH
[lorstne 00 oOveme Tema. OTHOmIeHWE 00BeMOB TMOMOOHBIX Ten. Popmynsl o0beMa KyOa,
napajuiesienunena, npusMmbl, LuiauHApa. Dopmyinsl oObemMa mnupamuasl M KoHyca. DopMynsl IUIOLIaIH

MOBEPXHOCTH LMWIMHAPA U KoHyca. Dopmyibl 00beMa mapa 1 miomaan chepol.

TPEBOBAHUS K YPOBHIO IIOJAI'OTOBKH

B pesynbTare nzyueHus MareMaTHKU Ha 0a30BOM ypOBHE YUEHUK JOJKEH!
3HAMb/NOHUMAMY

e 3HAYEHUE MAaTEMaTUYECKON HAyKU JUIs pELIEHUs 3a7ad, BOSHUKAIOIIMX B TEOPHUU U IIPAKTHUKE;
HIMPOTY U B TO KE BPEMS OTPaHUYEHHOCTh IPUMEHEHHSI MATEMAaTHUYECKUX METOAOB K aHAIU3Y U
MCCIIEIOBAaHUIO TIPOLIECCOB U SIBIICHUI B IPUPO/IE U OOIIECTBE;

e 3HAaueHHE NPAKTHUKH U BONPOCOB, BO3HUKAIOIIMX B CaMOW MaTeMmaTuke s (GOPMHUPOBAHHUS U
pa3BUTUSl MaTeMaTHMYECKOM HAyKHM; HWCTOPHIO pPa3BUTHS MOHATHSA YHCHA, CO3JaHUS
MaTeMaTUYECKOT0 aHAJIN3a, BOSHUKHOBEHUS U PA3BUTHUSI TEOMETPUY;

®  YHUBEpCAJIbHBIM XapaKTep 3aKOHOB JIOTMKH MAaTEMaTUYECKUX PACCYKIEHUH, UX IPUMEHUMOCTb
BO BCEX OOJIACTSAX YEIIOBEUECKOH 1eATEIbHOCTH;

® BEpOATHOCTHBIN XapaKTep Pa3IMYHBIX MPOILIECCOB OKPY>KAIOIIEr0 MHUpA.



Anreopa

ymems:

BBITIOJTHATH apU(pMETHIECKUE JICHCTBHS, COUETasi YCTHBIC M MHChMEHHBIC TIPUEMBI, PUMEHEHHE
BBIYHMCIIUTEIBHBIX YCTPOMCTB; HAXOAWTHh 3HAUCHHUS KOPHS HATYPAJbHON CTENEHH, CTEICHU C
paloOHANBHEIM IMOKa3aTeNeM, Jiorapudma, UCTonb3ys MPpH HEOOXOAMMOCTH BBIYMCIHTEIHHBIC
YCTPONCTBA; MOJIH30BATHCS OLICHKOM M MPUKUIKON MIPU MPAKTUYECKUX pacyeTax;

MMPOBOJIUTH TI0 U3BECTHBIM (hopMyJaM M IpaBHJIaM IMPeoOpa3oBaHusl OYKBEHHBIX BBHIPKEHUM,
BKITFOYAIOIINX CTEIIEHH, PaIUKaJIbl, JIOTapH(PMBI 1 TPUTOHOMETPHUIECKHE (DYHKITUH;

BEIYHCIISTh 3HAYCHUS YHCIOBBIX M OyKBEHHBIX BBIPAKEHUH, OCYIIECTBISAS HEOOXOIUMBIC

IIOJACTaHOBKH U HpeO6pa3OBaHI/IH;

UCNONb306aMb NPUOOPEMEHHbIC 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmelbHOCMmU U NOGCEOHEEHOIl
HCUSHU:
e I NPaKTUYECKUX pacueToB Mo ¢opmynaMm, BKIrodas (GopMymbl, coiepiKallue CTEleHH,
panukanel, jgorapu@Mel U TPUTOHOMETpUUYECKHE (YHKIUH, HCIOJB3Ys NMPH HEOOXOIUMOCTH
CIPaBOYHbBIC MAaTEPHaJIbl U MPOCTEHILNE BEIYUCIUTEIbHbIE yCTPOICTRA.
DyHKINU U TPpauKH
ymembs:

OTIPEEeNIATh 3HAYCHUE (QYHKIUH 10 3HAYEHUIO apryMeHTa MpH Pa3iIHyHbIX CIOCO0ax 3aaHusl
byHKumm;

CTPOUTH IPpaMKU U3YUYEHHBIX (PYHKIIHIA;

ONHUCHIBATh NO TpaQuKy M B NPOCTEHIIMX ciydasx 1o ¢opmyse2 IOBEAECHHE M CBOICTBA
¢byHKUMH, HAXO0UTh 10 TpaduKy QyHKIMH HAaMOOIbIINE U HANMEHbBIINE 3HAUCHHS,

pelmaTh ypaBHEHHs, MPOCTEHIINE CHCTEMbl YpaBHEHHM, UCIIONIB3Ysl CBOWCTBA (PyHKIMH M WX

rpaduKoB;

ucnoJjinzoeambs npuoﬂpemennbte 3HAHUA U YMEHUA 6 npaxmuuecxoﬁ oesameyibHOCIuU U NOBCEOHEBHOIl

HCU3HU: AJI OIIMCaHHA C IMOMOIIIBIO (bYHKLII/Ifl PA3INYIHBIX 3aBHCHMOCTGﬁ, NPEACTABJICHUA HUX rpa(bnquKH,

WHTEPIpEeTaLUH IPaduKOB.

ymembs:

Hauyajga MaTeMaTH4eCKOro aHAJIH3a

BBIYUCIISTh IPOU3BOJHBIE U MEPBOOOPA3HBIE AJIEMEHTAPHBIX (PYHKIMH, UCHOIB3YS CIIPABOYHBIC
MaTepHuabl;

WCCIIeIOBaTh B MPOCTEHINX Clydasix (YHKIUM HA MOHOTOHHOCTH, HaXOJUTh HAWOOIBIIUE H
HanMEHbIIME 3Ha4eHUs (YHKUMH, CTPOUTh TpadUKW MHOTOWIEHOB M  MPOCTEHIINX
panroHaNbHBIX (PYHKIHMHA C HCIOIB30BAaHUEM almapaTa MaTeMaTHYECKOTO aHaAIN3a;

BBIYUCIIATH B HpOCTeﬁIHPIX ClIydadx romanu ¢ uCroJIb30BaHUCM HepBOO6paBHOI71;

UucnoJjibzoeambs npuoﬁpemelmbte 3HAHUA U YMEHUA 6 npaxmuttecxoﬁ 0esAmMenbHOCMU U NOBCEOHEBHOIL

MHCUBHU:



ymemb:

ucnojibzoeambs

MHCUSHU:

ymembs:

ucnojibzoeams

HCUSHU.?

I'eomeTpus

yMmemb:

I peIICHUA MPUKIAAHBIX 3aaa4, B TOM YHCJIC CONHUAIIBHO-OKOHOMHUYECKUX U (1)I/I3I/I'-ICCKI/IX, Ha
HanOOJBIINE U HANMEHBIIINE 3HAYCHUA, HA HAXOXKICHUC CKOPOCTHU U YCKOPCHUA.

YpaBHeHHS M HepaBeHCTBa

pemaTh paluoHalbHBIe, IOKa3aTeJbHbIE M JIOTapU(pMHUUYECKHE YpaBHEHHS M HEPaBEHCTBA,
IpOCTEHINE HPPALIMOHATIbHBIE U TPUTOHOMETPUYECKUE YPAaBHEHNUS, UX CUCTEMBI,

COCTaBJIATh YPAaBHEHUS M HEPABEHCTBA 110 YCIOBHIO 331a4H;

WCTIONB30BaTh ISl MPUOIMKEHHOTO PEHICHUS YpaBHEHUH U HEpaBEHCTB Tpaduueckuii MeTo;
n300pakaTh Ha KOOPIUHATHON MIOCKOCTH MHOYKECTBA PEIICHHH MPOCTEHIINX YpaBHEHHN M UX

CHCTEM;

npuoﬁpemennbte 3HAHUA U YMEHUA 6 npaxmuttecxoz? oesamesibHOCImU U NOBCEOHEBHOIl

IJI1 IOCTPOCHUA U UCCIICAOBAHUA HpOCTCﬁMHX MaAaTEMAaTHYCCKHUX MOHCHCﬁ.

JJ1eMeHThI KOMGHHaTOpI/IKI/I, CTATUCTUKHU U TCOPHUH BepOHTHOCTeﬁ

penrats mpocreinme KOMOMHATOPHBIE 331a4i METOIOM Iepedopa, a Takke ¢ MCHOIb30BaHUEM
W3BECTHBIX (JOPMYIT;

BBIYHCIIATH B HpOCTGfIIHPIX CliydasaX BEPOATHOCTU COOBITHI HA OCHOBE moacyYeTa 4Yrucja uCX0J0B,

npuoopemennvle 3HAHUA U YMEHUS 6 HPAKMUYECKOU O0eAmelbHOCIU U NOGCEOHEBHOI

IJId aHalin3a PCaJIbHBIX YMCJIIOBBIX JAHHBIX, ITPEACTABJICHHBIX B BUAC AUarpaMm, I’pa(bI/IKOB;

aHaJn3a I/IH(i)OpMaLII/II/I CTaTUCTUYCCKOI'O XapaKTepa.

pacro3HaBaTh Ha YEPTEkKAX W MOCIAX MPOCTPAHCTBEHHBIC (DOPMBI; COOTHOCUTh TPEXMEPHBIC
O0OBEKTHI C X OMHCAHUSIMHU, N300paKEHUIMHU;

OIHMCHIBATh B3aMMHOE PACIIONIOKEHHE MPSMBIX H IDIOCKOCTEH B MIPOCTPAHCTBE, apTyMEHTHPOBATh
CBOM CYXX/ICHHUS 00 STOM PaCIOJIOKEHUH;

AHAJIM3UPOBATH B IPOCTECUIIINX CIIydasx B3aUMHOE PaCIONIOKEHUE 00BEKTOR B MPOCTPAHCTBE;
M300pakaTh OCHOBHBIE MHOTOTPAHHHUKH W KPYTJBIC TEJa; BBHITONHATH YEPTEKH IO YCIOBUSIM
3a/1a4;

CTPOUTH MPOCTEHIIINE CEUSHUSI KyOa, MPU3MbI, THPAMHUIHI;

pemarh ITUTAHUMETPUYIECKHE W TPOCTEHINNE CTEPEOMETPHUYECCKHE 3aladd Ha HaXOXKICHHE
TEOMETPHYECKUX BEJIUYWH (IUIHH, YTJIOB, IUIOMaAeH, 00bEMOB);

WCIIOJIb30BATh MPHU PEIICHUU CTEPEOMETPUUYESCKUX 3a/1ad TUTAHUMETpUIeCKie (DaKThl K METO/IBI;

MMPOBOJAUTH JOKA3ATCIbHBIC PACCYKACHHNA B XOAC PCIICHUA 3aaaY;



UCnOJIb306amb NpUOOPeneHHble 3HAHUA U YMEHUA 8 HPAKMUUECKOU O0eAmenabHOCHmU U HOGBCEOHEBHOIl
HCUZHU:
e UIs WCCIemoBaHUS (MOIETUPOBAHUS) HECIOXKHBIX NPAKTHYECKUX CHTyallud Ha OCHOBE
M3y4YEHHBIX OPMYJ U CBOMCTB QUTYD;
® BBIYHCICHUS O0BEMOB M IUIOMIAACH TOBEPXHOCTEH NPOCTPAHCTBEHHBIX TeN IPH PELICHUH
MPAKTHYECKUX 3a]a4, HCIIONB3YyS TPH HEOOXOMUMOCTH CIPABOYHUKHA W BBIYUCIIHTEIBHEIE

YCTPOMCTBA.

I'eomeTpusi

B pesynbraTe u3ydeHHs Kypca ydaluecs T0KHbL:
3HAMb:
®  OCHOBHBIC TIOHATHS U ONPEICICHUS TEOMETPHUYECKUX (BUTYD IO MPOTPaMMeE;
*  (opMyNIHUPOBKH aKCHOM CTEPEOMETPHH, OCHOBHBIX TEOPEM H UX CJICJCTBUIA;
® BO3MOXXHOCTH T'€OMETPUH B OIKMCAHWH CBOWCTB pEANbHBIX MNPEIMETOB M HMX B3aHMHOTO
PacOJIOKCHUS,
®  pOJIb aKCHOMATHUKHU B TEOMETPHH;
ymems:
® COOTHOCHThH IUIOCKHE T'€OMETpUUYecKUe (DUTYphl M TPEXMEpHBIE OOBEKTHI C MX OMNHCAHUSIMH,
4epTeKaMH, H300PKCHUSIMHE; Pa3inyaTh U aHATN3UPOBATH B3AHMHOE PacIonoxeHune Guryp;
e 1300paxkaTh reoOMeTpHUYECKUe (GUTYPHI U TENa, BBIMOIHATH YEPTEXK IO YCIOBHIO 33/1a4H;
® pemarth reOMETPUYCCKHE 3a1aud, ONMHUPasCh Ha HM3YYCHHBIC CBOMCTBA IUIAHUMETPUYCCKHX H
CTEPEOMETPHYCCKHX (UTYp W OTHOIICHHH MEXIy HHMH, MPHUMEHSS anreOpandecKuil u
TPUTOHOMETPHYECKHH armapar;
® [POBOJMTH JIOKA3aTEIbHBIC PACCYKICHHUS MTPU PELICHHUH 3a/1a4, JT0Ka3bIBaTh OCHOBHBIC TEOPEMbI
Kypca;
® BBIYUCISITH JIMHEWHBIC SJIEMEHTBI M YIJIbl B MPOCTPAHCTBEHHBIX KOHQPHUTYPAIMSX, IUIOLIAIH
HOBEPXHOCTEH MPOCTPAHCTBEHHBIX TSI U UX MPOCTEHIINX KOMOWHAIH;
® CTPOHTH CEUCHHS MHOTOTPAaHHHKOB;
UCNOIb306AMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 8 NPAKMUYECKOU 0esAmMeNbHOCHU U NOBCEOHEBHOT
HCU3HU ONA:
e uccienoBaHus (MOJICIMPOBaHHs) HECIOKHBIX MPAKTHYECKUX CHTYAIlMid Ha OCHOBE M3y4YEeHHBIX
(bopMyII U CBOWCTB QUTyD;
® BBIYMCJICHHUS JUIMH W IUIOMIAJEH pealbHbIX OOBEKTOB MPH pEIICHHH MPAKTHYCCKUX 3ajad,

HCIIOJIB3Ys IpH HCO6X0}_'[I/IMOCTI/I CIIPAaBOYHUKU U BBIYHUCIIUTCIILHBIC YCTpOﬁCTBa.



10.

Y4edHO-MeTOAMUYECKOE 00eceueHne

A. T. Mopakosuu AnreOpa u Havana aHanuza 10—11 knaccel. [locodue mnst yunteneit M.: MHemMo3uHa
2020 r.;

A.T. Mopaxosuy, E. E. Tynpunckas Anrebpa u Hauana aHanuza 10—11 knaccel. KoHTponbHbIe paboThI
- M.: Muemo3suna 2020 r.;

A.T. Mopakosuy, [1.B.CemenoB Anrebpa u Hauana aHanu3za 10 kiaacc. Y4ueOHHK 111 6a30BOTO YPOBHS -
M.: Muemosuna 2021 r.;

Anrebpa u Hayana ananu3a. 11 k.. Kontponbaeie pabotel, aBrop B.U.I'mu30ypr, mox pen. A.l'.
Mopakosuua. — M.: Muemo3uHa, 2020.

MeTtoandeckre peKoMeHAaK K ydeOHrnKaM MateMaTuku s 10-11 kimaccoB

I'eomerpus, 10-11: Yue6. Jlns obmeoOpazosarensHbix yupexaeHuit/JI.C. AranacsH, B.®D. byrty3os,
C.b. Kagomues u np.- M.: [Ipocsemienne, 2018.

.b.I". 3uB. /lugakTiueckue marepuaisl mo reometpun s 11 xmacca- M. [Ipocsemenue, 2019.

B.®. byryzos, 10.A. I'mazkoB, .M. IOnuna. PaGowass terpamp mo reomerpum mnst 11 kmacca. —
M.:IIpocBemenne,2019.

BI. 3uB, B.M. Meiinep, A.Il. baxanckuil. 3agauu mno reomerpun aiua 7-11 kmaccoB. —
M.IIpoceemenue,2019.

C.M.Caaksn, B.®. Byry3os. U3yuenue reomerpuun B 10-11 knaccax: Meroanueckue peKOMEHAANU K

yueOHuKy. Kaura mst yanrens.-M.:IIpocsemenue,2019.

MartepuajibHO-TeXHUYEeCKOe M HH(POPMAILIMOHHO-TEXHUYEeCKOoe olecnevyeHue

1. www. edu - "Poccuiickoe obpasoBanne" deaepanbHBIil mopTail.
2. www. school.edu - "Poccuiickuit 00111e00pa3oBaTeabHbIH mopTai”.
3. www.school-collection.edu.ru/ Enunas kosutekius 1ud)poBbIX 00pa30BaTelibHbIX PECypCOB

4. www.mathvaz.ru - docbe NIKOJIBHOIO YUYUTENSI MATEMATHKH

5. www.it-n.ru "Cetb TBOpUYECKUX vuuTenaen"

6. www .festival.1september.ru ®ectuBans nemarornueckux uaeit "OTKPBITHINA YPOK"
7. http://www.mathgia.ru:8080/or/gial2/Main



http://www.edu.ru/index.php
http://www.school.edu.ru/
http://www.mathvaz.ru/
http://www.it-n.ru/
http://www.it-n.ru/
http://festival.1september.ru/
http://www.mathgia.ru:8080/or/gia12/Main

KanengapHo-temaTudeckoe mjiaHupoBanue no maremaruke B 11 kiacce

(6 yacoB B Henexn10, 34 Heneau, 204 ypoka)

Ne Tema ypoka Kon-so | [ara NpUMeYaH
ypoka YPOKOB ue
1. | IloBropenue. TpuroHOMeTpHUYECKHE yPaBHEHUSI. 1 1 nenens
2. | IloBropenue. [IpousBoaHast. 1 1 Henmens
3. | [loBropenue. IIpaBuia BEIYMCICHHUS TPOU3BOAHOM. 1 1 Henens
4. | IloBropenue. [IpumMeHEeHNE TIPOU3BOTHOM. 1 1 venens
S. | leKapToBbl KOOPAMHATbI TOYKM B NPOCTPAHCTBE 1 1 nenens
6. | HaxoxaeHne KoopAMHAT TOYEK. 1 1 venens
7. | lloBropenue. HaxoxneHne HanOOIBIIIET0 M HANMEHBIIIETO 1 2 Hepnens
3Ha4YeHUH QyHKINH.
8. | BxoaHasi KOHTpoOJIbHAs paGoTa 1 2 Henens
9. | AHanu3 KOHTPOJILHOM PaboThl. CTENEHb ¢ IPOU3BOJILHBIM 1 2 Hepnens
JIEHCTBUTEIHHBIM TIOKa3aTeIIeM.
10. [MokazarenbHas QyHKIHA. 1 2 Henens
11. BexTops! B mpocTpaHCTBE 1 2 Henens
12. | HaxoxxneHue KOOpJUHAT BEKTOpa 1 2 Hepnens
13. [Moctpoenue rpadukos 1 3 Henens
14. | I'paduk nokazarenabHOH HyHKIUU 11 3 Henens
15. | [loHATHE TOKA3aTENHLHOTO YPABHEHHUS. 1 3 Hepnens
16. | [loka3zaTenbHbIC ypaBHEHUSI. 1 3 Henens
17. CnoxxeHre BEKTOPOB. 1 3 Henens
18. Brrunranue BeKTOpoB 1 3 Henens
19. Pemienue nokazarenbHbIX YPaBHEHUH. 1 4 genens
20. | Pemenwne moka3aTeNbHBIX YPAaBHEHUN PA3IMYHBIMU METOIaMHU 1 4 Henens
21. [TonsiTHE MOKA3aTENBEHOTO HEPABEHCTBA. 1 4 genens
22. Pemenne mokazatensHBIX HEPABEHCTB. 1 4 genens
23. YMHOXEHHE BEKTOPa HA YHCIIO 1 4 genens
24. | Pemenue 3a/1a4 Ha YMHOXKEHHE BEKTOPA HA YKCIIO 1 4 Henens




25. | Pemenue noka3aTenbHBIX HEPABCHCTB PA3IMYHBIMU METOIAMH 5 Henens
26. | Pemenue noka3aTeibHBIX YpaBHEHHI 1 HEPABEHCTB. 5 Henens
27. | KontpoabHas padora Nel mo teme «IlokazaTeabHast (pyHKIMSA. 5 Hezens
IMoka3zaTesibHBbIE ypPABHEHHUS] U HEPABEHCTBA»
28. | AHanu3 KOHTPOJbHOM paboThl. [lonsaTue gorapudma. 5 Hegens
29. I'omoTeTns 5 nenens
30. | [NapamienbHBIA IEPEHOC HA BEKTOP 5 Hepnens
31. | JlorapudM u ero cBoicTBa. 6 Henens
32. | CaoticTBa norapudma. 6 Henens
33. | IIpumenenne cBOMCTB orapudmMa npyu pelieHny YIpaKHEHHH. 6 Henens
34. | HaxoxaeHue 3HAYEHUH BRIPAKEHUH, COMEPIKAIIMX JIOrapu(MbI 6 Henens
35. | CkanspHOE IPOU3BEACHUE BEKTOPOB 6 Henens
36. | CBolicTBa CKIIPHOTO TPOU3BEICHISI BEKTOPOB 6 Henens
37. | llonsTre norapudmudeckort GpyHKITH. 7 Henens
38. | CaoiicTBa norapudmuueckoi QyHKIUH. 7 Henens
39. | [loctpoenue rpaduka morapuMudeckon HyHKITHH. 7 Henens
40. | HaxoxzaeHne o0iacT OmpeaeeHus JIoTapupMIIeckor GpyHKInu 7 Henens
41. | HaxoxmeHre KOCHHYCa yria MeX/Iy BEKTOpaMHu 7 Henens
42. | 'eomeTpryecKkoe MECTO TOYEK MTPOCTPAHCTBA 7 Henems
43. | Jlorapupmuueckue ypaBHEHUSI. 8 Henens
44. | CnocoOsbl penieHuit Jorapu)MUUECKUX YpaBHEHHH. 8 Henens
45. | I'paduueckuii crioco6 pemreHus TorapuMHIECKUX ypaBHEHHUH. 8 Henens
46. | Pemenwue sorapuMHUUECKUX YpaBHEHHN Pa3THYHBIMI METOIAMHU. 8 Henens
47, YpaBHEHUE MIIIOCKOCTH 8 Henens
48. | Pemenue 3a1a4 Ha COCTaBJICHHE YPAaBHEHUH TIOCKOCTH 8 Henemns
49. | JlorapudmMuyeckue HepaBEHCTBA. 9 Hepnens
50. | Cnoco0sl pemeHus 1orapu)MUIECKUX HEPAaBEHCTB. 9 Henens
51. | Pemenue norapupMuyecKux HEPABEHCTB PA3INYHBIMU METOJAMH. 9 Henens
52. | HaxoxaeHnue MHOXKECTBA PEIICHHI JIOrapru(pMUIESCKOTO 9 Hepnens
HEpaBEeHCTBA
53. | KonTpoabHas pagora Ne 2 mo teme: «KoopauHAThI H BEKTOPHI 9 Hepnens

B MPOCTPAHCTBE»




54, Humuaap 9 Hepnens
55. | IIpomsBonHas moka3aTenbHOH QYHKLINH. 10 nenens
56. | IIpousBoanas gorapupMuIecKor (HyHKIIHH. 10 Henens
57. | Ilpon3BonHas moka3aTeiIbHON U JorapuPMHUIecKoil QyHKINH. 10 nenens
58. | IIpumeHeHne TPOU3BOAHOM NOKA3aTENLHON 1 JOTapu()MUIECKON 10 nenens
GhyHKIIH
59. | OceBoe cedyeHue IUIMHAPA 10 nenens
60. | Haxoxnenue miuomaayn 00KOBOW MOBEPXHOCTH LHIMHIPA 10 nenens
61. | KonrpoabHas padora Ne3 mo teme «IlokazaTeabHas u 11 menens
Jorapupmudeckas pyHKIUUM)
62. | AHanu3 KOHTPOJIBHOH padoThl. [loHATHE TEPBOOOPA3HOM. 11 nenens
63. | OcHOBHOE CBOWCTBO ITEPBOOOPA3HOM. 11 nenens
64. | HaxoxaeHue o01ero Buja nepBooOpasHoi 11 nenens
65. | Pemenwne 3amaq mo teme: [mmuaap 11 nenens
66. KoMOuHanuy MUIMHApPa ¥ MPU3MBI 11 nenens
67. | IIpaBuna HaXoXIeHUS TIEPBOOOPA3HOI. 12 nenens
68. | OOmwuit Bua mepBooOpa3HO. 12 nenens
69. | Pemenue 3ana4 Ha HAXOXKACHUE TIEPBOOOPA3HOM. 12 nenens
70. | IInomans KpUBOJMHEHHOHN TpAaIICIHH. 12 nenens
71. Pemenwne 3amau mo teme: «KomMOMHAIIMY IUTUHIPA W TIPA3MBD) 12 uenens
72. [TonsiTHe KOHYCA 12 nwenens
73. OrnpeneneHHbI HHTErpall. 13 mepens
74. [Tnomane kpuBonuHEHOU Tpaneuuu. OnpeaeneHHbI HHTErpall. 13 nenens
75. | Boruncnenue onpeaenéHHOro HHTErpaga 13 nenens
76. Pemenwne 3amaq Ha BRIYHCIIEHHUE TIOMIAA KPHBOJIMHEHHOM 13 mepens
TparneIuH.
77. Haxoxmenue miomaan 00KOBOH IMOBEPXHOCTH KOHYCA 13 mepens
78. Haxosxenune 1uiomnaam moJTHOH TOBEPXHOCTH KOHYCa 13 Hepens
79. | Beruncnenue o0bEMOB Tel. 14 nenens
80. | KonTpoanHasi padora Ned no teme «MAHTErpaj u ero 14 nenens
NMpUMEHEHN .
81. AHanu3 KOHTPOJIBHOM paboThl. MeToa MaTeMaTHIeCKON MHITYKITHH. 14 uenens
82. Jloka3zarenbCTBO METOIOM MaTeMaTHUECKOM MHIYKIUH. 14 nenens




83. | YceuéHHBIH KOHYC 14 Henens
84. [Tnomans MOBEPXHOCTH YCEUEHHOTO KOHYCA 14 wenens
85. | [IpuMeHeHHEe METOAa MATEMAaTUICCKOM HHAYKIIUU IPH 15 nenmens
JI0Ka3aTeJIbCTBE HEPABEHCTB
86. | IlepecraHOBKH. 15 Henens
87. Pasmemienust. 15 nenens
88. | [lonsTHe ynopsaoueHHOr0 MHOXKECTBA 15 Henens
89. | KomOuHaImu KOHyca U MAPaMUJIbI 15 nenens
90. | Haxoxnenue miuomaay 00KOBOW TOBEPXHOCTH KOHYCA, BIIUCAHHOTO 15 nenens
B IIUPAMULY
91. | Pemenue 3a1a4 Ha IEPECTAHOBKH U pPa3MEILCHHS. 16 nenens
92. | Coueranus. 16 nenmens
93. | HaxoxaeHue KoJM4eCTBa COYCTaHUH 110 hopMyIIe. 16 Henens
94. | Ilpumenenne GoOpMyIIBI AT HAXOXKICHUS COYCTAHUS 16 nenens
95. | HaxoxpmeHue miomaan OOKOBOH IMOBEPXHOCTH KOHYCA, OTIMCAHHOTO 16 nenens
OKOJIO TIMPAMUIBI
96. | KonTpoabHas pagora Ne5 no teme: «Tesia BpauieHus» 16 nenmens
97. | Pemenue 3aa4 Ha coyeTaHue. 17 nenens
98. | bunom HrroToHa. 17 nenens
99. | ®opmyna buHoma HeloTOHA NpH pemieHnH 3a/1a4. 17 nenens
100. | Tpeyrombauk [lackars. 17 uenens
101. | Cdepa u map 17 nenens
102. | YpaBHeHue cdepsl 17 nenens
103. | KonTpoJbHas pa6ora Ne6 mo Teme «aeMeHTHI 18 nenens
koMOnHaTopuku. bunom Herorona.»
104. AHanu3 KOHTPOJIBHOHN paboThl. Omepanuu Hajl COOBITHIMHU. 18 nenens
105. OObenuHeHne coOBITHH, TepeceueHre COOBITHI U JTOTIOTHEHUE 18 menens
COOBITHH.
106. | IIpaBuna HaXOXKACHUS BEPOATHOCTH PE3YJIHTATOB ONEpaluii HaJ 18 nenens
COOBITHSIMU.
107. | B3aumHoe pacnonoxeHue cepbl U IIOCKOCTH 18 nenens
108. | KacarempHast TUIOCKOCTb K cepe 18 nenens
109. | 3aBuCHMBIC U HE3aBUCHUMBIE COOBITHSI. 19 nenens




110. | BeposSITHOCTh 3aBUCHMBIX COOBITHI. 19 Henens
111. | BepoATHOCTb HE3aBUCUMBIX COOBITHIA. 19 nenens
112. | Cxema Bepuymiu. BepostHocTHas Moienb 19 Henens
113. | Pemenwue 3ama4 o teme: «B3anMHOE pacmionoxeHue chephl 1 19 Henens
TUTOCKOCTH»
114. | MHororpaHHHKH, BIIMCaHHBIE B chepy 19 nenens
115. | Cxewma bepnymin. 20 nenens
116. | IIpumeHeHue cxembl bepHYITH 111 COOTBETCTBYOIIMX 20 nenens
BEPOSITHOCTHBIX MOJIENCH.
117. | CmyqaiiHple BETHIUHBI M UX XapaKTEPUCTHKH. 20 Henens
118. | Pacnpenenenue BepOATHOCTH CITy4ailHOI BEJIMYMHEI. 20 nenens
119. | Pemenwue 3ana4 o teme: «KMHOTOrpaHHUKH, BIIMCAHHBIC B ChEepy» 20 Henens
120. | Haxoxnmenue paamyca cepsl, OMMCaHHON OKOJIO THPAMHU/IBI 20 Henmens
121. | KonTpoJbHas pa6ora Ne7 «jieMeHTbI TEOPHH BePOSITHOCTEID 21 nenens
122. | Ananu3 KOHTpoNbHOM paboTel. [loBTOpeHue. PanronanbHble 21 nenens
ypaBHEHHUSI.
123. | IloBTopenue. PannonanbHbie ypaBHEHUS 1 HEPABEHCTBA. 21 nenens
124. | IloBToperne. CBOICTBA CTENEHH C IEUCTBUTEINHHBIM MTOKA3aTENEM. 21 nenens
125. | MHororpaHHUKH, OIIUCAHHBIE OKOJIO chepbl 21 nenens
126. Pemenwne 3amaq Ha TeMy: « MHOTOTpaHHUKH, OITUCAHHBIE OKOJIO 21 wenens
cdepb»
127. | IloBropenue. CBoiicTBa KOpHS N-i CTETIEHHU. 22 nenens
128. | IToBTopenue. UppamuoHanbHble ypaBHEHHSI. 22 nenens
129. | [loBTOpenue. MppanmoHansHble ypaBHEHHS 1 HEPABEHCTBA. 22 Henens
130. | [loBTOpenwue. TpuroHomerpuyeckue QPyHKINH. 22 Henens
131. | KomOuHanmu nunuHapa U chepsl 22 nenens
132. | KomOunHanmm koHyca u chepsl 22 Henens
133. | IToBTopenue. [IpeoOpazoBaHue TPUTOHOMETPUIECKUX BBIPAKEHHH. 23 Henens
134. | IToBTopenue. TpuroHomerpuieckrue ypaBHEHHS. 23 Henens
135. | IloBTopenue. Tpuronomerpruieckrue ypaBHEHHS. 23 "enens
136. | IToBTopenue. Tpuronomerpuieckrue ypaBHEHHS. 23 Henens
137. | Pemenue 3a1a4 Ha KOMOWHAUN QUTYD 23 Henens




138. | KonTpoabHas pa6oTaNe8 mo teme: «Teira BpaueHus. 23 Henens
Komounauuu ¢puryp»
139. | IloBropenue. TpuroHomMeTpuiecKue HEPaBEHCTBA. 24 nenens
140. | [ToBTopenue. TpuroHoMeTpUUYSCKUE HEPABSHCTBA. 24 uenens
141. | Iloropenwue. IIponsBomHasl. 24 uenens
142. | IloBTopenwue. IIpaBuna BeIYHUCIICHHS TPON3BOIHBIX. 24 nenens
143. | O0BéMm Tena 24 nenens
144, | ®opmynbl 11 BEIYUCICHUS 00bEMA MTPU3MEI 24 nenens
145. | IloBTropenue. ®uzndeckuii CMbICT MPOU3BOTHOM. 25 "enens
146. | [ToBTopenue. I'eomeTpuUeCcKUii CMBICT ITPOU3BOAHOMN. KacareabHas. 25 Henens
147. | IloBTropenue. Ilpumenenne NpoU3BOAHON K UCCIEAOBAHUIO 25 "enens
(hyHKIHIIA.
148. | IloBropenue. [lepBooOpasnasi. 25 "enens
149. | Beruncnenne 00bEMa MPU3MBI 25 Henens
150. | ®opmyma amns BEIYUACIEHUS 00bEMa THPAMUIBI 25 "enens
151. | IToBropenwue. IlokazarenbHble ypaBHEHHS. 26 nenens
152. | [loBTopenue. IlokazaTenbHbIe ypaBHEHHUS W HEPABEHCTBA. 26 Henmens
153. | IToBTopenwue. Jlorapudpmudeckre ypaBHEHHS. 26 Henens
154. | IloBTopenue. Jlorapudmudaeckne ypaBHEHUS. 26 Henmens
155. | ®opmyna s BRIYHCICHHS 00BEMa YCEUEHHOW MTUPAMUIBI 26 Henens
156. Pemmenue 3aa4 Ha BRIYKMCIICHHE 00BEMA ITUPAMHUIBI 26 Henens
157. | [loBTopenwue. Jlorapudmuueckne HEpaBeHCTBA. 27 Henens
158. | [loBTOpenue. Jlorapudmuueckrne HepaBEHCTBA IO IEPEMEHHOMY 27 Henens
OCHOBAHHUIO.
159. | [loBTOpenwue. Pemenune morapuMuaeckux HEpaBEeHCTB 27 Henens
160. | IToBropenue. HepaBeHcTBa ¢ MoyeM. 27 Henens
161. Pemenwne 3amaq Ha BeIYHCIIEHHE 00BEMA TTMPAMUIBI 27 "Henensa
162. | KonTpoabHas pa6ora Ne9 mo teme: «O0bEéM npu3mMbl 1 27 nenens
MHPAMHUIbD»
163. | AHanu3 KOHTPOJBHOM padoThl. .IloBTOpeHne. CMeniaHHbIe 28 nenens
HEpaBEHCTBA.
164. | IToBTopenue. Pemmenne nokazaTelbHBIX ypaBHEHUH. 28 nenens
165. | IloBropenue. Pemenne norapupmMuydeckux ypaBHEHUH 28 "enens




166. | [ToBTOpenue. Pemrenue morapuMUUECKUX HEPABEHCTB 28 Henens
Pa3ITMYHBIMUA METOJAMH.
167. | OOBEMBI Ten BpalleHHS 28 nenens
168. | O0BéM KoHYCa 28 Henens
169. | [loBTOpeHHe. YpaBHEHHS C TapaMETPOM. 29 Henens
170. | IToBropenue. HepaBeHcTBa ¢ mapamMeTpoM. 29 "enens
171. | IToBTropenwue. [IpeoOpazoBaHne TPUTOHOMETPUICCKUX (HYHKIIUH 29 Henens
172. | IloBTopenue. Pemienne TpUroHOMETPUIECKUX YPaBHEHUH 29 "enens
173. | O0BéM yceuy€HHOro KOHyca 29 nenens
174. O0BéM IUIIMHApa 29 Hepens
175. | IloBTopenue. Pemenne nppanoHaabHBIX ypaBHEHUH 30 menens
176. | [loBTOpenne. MeToabl pelIeHus] HpPAIMOHAIBHBIX YPaBHEHUN 30 Henmens
177. | lloBropenwue. llpon3BonHas 30 Henmens
178. | IToBTOpeHue. YpaBHEHUE KacaTeTbHON 30 menens
179. | O0Bém mapa 30 Henmens
180. | [Inomank cdepst 30 Henmens
181. | Inomans chepsr 31 nenens
182. | KonTpoabHas pa6ora Ne 10 mo teme: «OobémbI Tea. Ilnomann 31 nenens
chepsn»
183. | [loBTOpenue. HaxoxaeHre NpoMeXyTKOB MOHOTOHHOCTH 31 Henens
184. | IToBTopenue. HaxoxmeHue TOUEK SKCTpeMyMa 31 nenens
185. [MoBTOpenne. HaxoxaeHre HaubOIBIIETO 1 HAUMEHBIIIETO 31 »enens
3Ha4YeHUH QyHKIUN
186. | [loBTopenwue. IlepBooOpazHas 31 nHenens
187. | UtoroBasi KOHTPOJILHAsI PadoTa 32 nenens
188. AHanu3 KOHTPOJIBHOH paboThl. Pemenue 3amay. 32 Henens
189. | IToBTOpenue. Pemenne ypaBHEHHIA. 32 nenens
190. | IToBTopeHnue. Pemienne cucrteM ypaBHEHUI 1 HEPABEHCTB. 32 nenens
191. | [loBTOpenue. HaxoxaeHue TUIOIIA/IEH reOMEeTpHUIECKUX (UTyYp. 32 Henens
192. | [NoBTopenue. HaxoxaeHHe IIIOIIAIH T€OMETPHUECKUX QUTyp. 32 Henens
193. | IloBropenue. Tpuronomerpruieckrue ypaBHEHHS. 33 Henens
194. | IloBTopenue. Pemenne TeKCTOBBIX 3a1a4 HA IBU)KEHHUE 33 Henens




195. | [ToBTOpeHue. PelieHne TEKCTOBBIX 3a/1a4 Ha JBMKCHHUE 110 PEKe 33 Henens

196. | [loBTOpeHwue. PenieHne TEKCTOBBIX 33124 HA CIUIABBI M CMECH 33 Henmens

197. | [NoBTopenue. HaxoxaeHre 00bEMOB reOMETPUIECKUX (BUTYD 33 Henens

198. | IloBTopenue. Pemenne 3a1a4 Ha MPUMEHEHNE BEKTOPOB. 33 Henens

199. | IToBTopenue. PereHne 3a1a4 Ha HAXOXKICHUE BEPOSITHOCTH 34 uenens
COOBITHSA

200. | IToBropenue. PerieHre S3KOHOMHYECKHX 3a1a4 34 Henens

201. | IToBropenue. Perienre 3a1au Ha HAXOXKACHUE TUIOMIAIM 34 Henens
MOBEPXHOCTH FEOMETPHUYECKHX (PUTYD

202. [ToBTOpenue. Penrenue 3a1a4 Ha HaXOXJIeHUE 00BEMA 34 uepnens
TeOMEeTPHYECKON (hUTYPHI

203. | IToBropenue. IIpeoOpa3zoBaHue BRIPAKCHHIA 34 Henens

204. | UroroBsiii ypok. OG0O0IIEHNE 1 CHCTEMATH3AINS TTPOIIEHHOTO. 34 nenens










