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I[MOACHUTEJIbBHAS 3AITMCKA

Hannas pabouas mporpamma 1o anredpe u Hayanam ananusa s 10-11kmaccoB (mpoduabHbIM
YPOBEHb) pealin3yeTcs Ha OCHOBE CIEAYIOMINX IOKYMEHTOB:

1. ®enepalibHbIIl KOMIIOHEHT FOCYAapCTBEHHOTO CTaHAApTa CPEAHEro 00IIero

oOpa3oBaHus Ha 6a30BOM YpOBHE.

2. Ilpumepnasi mporpamma cpeaHero ooOmiero oOpa3zoBaHHUsS [0 MaTeMaTHKE Ha MPOGUIHLHOM
YpOBHE, peKOMeHA0BaHHass MUHUCTEPCTBOM 00pa3oBanus u Hayku PD/COOpHUK HOPMATHUBHBIX
noKyMeHTOB. Maremartuka/coct. DO.J[./InenpoB, A.I'.ApkambeB.—2-¢ wu3a.ctepeoTur. —M.:
Hpodoa, 2008

3. ABTOpcKas nporpamma Anredpa v Hadajla MaTeMaTuieckoro aHaimsa.l0 kmacc. YueOHuk s
001eo0pa3oBaTeNbHBIX Opranu3anuii (0a30BbIA W YIJIylOJIeHHBIH ypoBHH). B 2 u. AT
MopakoBu4 u 1p.; moa pena. A.I'. Mopakosuda — 9-e uza., — M.: Muaemosuna, 2020.

4. ABTopckas nmporpamMMa AnreOpa U Hauana MaTeMaTH4ecKoro ananusa.ll kimace. YueOHuK s
o0mieo0pa3oBaTenbHbIX OpraHu3auuii (0a3oBblid M yriayOneHHbi  ypoBHu). B 2 u. AT
MopakoBud u ap.; nox pen. A.I'. Mopakosuua — 9-¢ uza., — M.: Maemosuna, 2020.
5.I'eomerpus, 10-11: yuyeO. ans obuieobpazoBar. yupexaenuit/ JI.C.ArtanacsH, B.®.byty30B,
C.b.Kanomues u ap.- 15-e uznanue, non.-M.:IIpocsemienue, 2006

Hannas nporpamma paccuutana Ha 414 ydueOHbIX yacoB Ha aBa roga oOyuenus 210 (140 + 70)
gacoB B 10 kmacce u 204 (136 + 68) uaco B 11 kiacce. B yueOHOM muiaHe A U3ydeHUs
MaTeMaTUKU OTBOJUTCS 6 4acoB B HEJNENIO, U3 KOTOPHIX MPEAYCMOTPEHO 4 yaca B HEJENI0 Ha
M3y4eHHEe Kypca anreOpbl U Havajd aHaiM3a U 2 Yaca Ha uzydeHue reomeTpuu. g oOydeHus
anreOpe ¥ HadainaMm maremMaTmuyeckoro anainm3a B 10—11 kmaccax BwIOpaHa cojepiKarenbHas
nuaus A.I'.MopakoBuya.

3aoauu yposns cpeonezo oouiezo oopazosanus:

3amauaMu CpeAHero oomero oOpa3oBaHMs SBISIOTCA pa3BUTHE HMHTEpeca K IO3HAHUIO U
TBOPYECKUX CIOCOOHOCTEM oOyuwaromerocs, (GopMUpoBaHHWE HABBIKOB CaMOCTOSITEIIBHON
y4yeOHOIl JIeATeNIbHOCTH Ha OCHOBe JuddepeHnManuu o0ydeHus. B gonoimHeHue K
00s3aTeNbHBIM MpPEAMETaM BBOJSATCS MpPEeIMEThl MO BBIOOPY caMuX OOy4arouuxcs B IIENAX
peanu3aly HHTEPECOB, CIIOCOOHOCTEN M BOZMOYKHOCTEH JIMUHOCTH.

ILenw Kypca:

CrniocobcTBOBATH (hopMHUPOBAHHUIO MaTeMaTHYeCKOM KYJBTYpBHI, (bopMHpOBaHHUIO
MHTEJIEKTYaJIbHO-TPAMOTHOM  JINYHOCTH, CIIOCOOHOM CaMOCTOSITENbHO TOJy4YaTh 3HAHUS,
OCMBICJICHHO BBIOMpaTh MPO(EccCHi0 U CHENHUATbHOCTh B COOTBETCTBUU C 3asiBICHHBIM
npodunaem o0pa3oBaHUs B YCIOBUSX MOAEPHU3ALNN CUCTEMbI oOpa3oBanus PO.

N3yuenne matematuku B 10-11knaccax Ha NpoQHILHOM YpOBHE HANPABIIEHO Ha IOCTUKEHUE
clenyonux yesneu:

« hopMupoBaHue MpeacTaBIeHUN 00 HIesSX U METOJIaX MaTEeMaTHKH; O MaTeMaTHKe Kak
YHHUBEPCATbHOM SI3bIKE HAYKH, CPEICTBE MOJICTUPOBAHUS SBJICHHUI U MTPOLIECCOB;

¢ OBJIaJICHHUE YCTHBIM U MUCHbMEHHBIM MaTEMaTHUYECKUM SI3bIKOM, MaTEMAaTUYECKUMHU 3HAHUSIMU U
YMEHUSMH, HEOOXOAMMBIMH JJIs1 H3yUCHHUS IIKOJIBHBIX €CTECTBEHHOHAYYHBIX JUCITUTUTNH, TS
IPOI0JDKEHHUs 00pa30BaHUs U OCBOCHMS M30paHHOM CIIEMAIbHOCTH Ha COBPEMEHHOM YPOBHE;

« Pa3BUTHE JIOTHUECKOTO MBILIUICHHUS, AITOPUTMUYECKON KYJIbTYpbI, IPOCTPAHCTBEHHOIO
BOOOpaXeHUs!, pa3BUTHE MATEMaTUYECKOTO MBIIIUIEHUS! U MHTYMILIUU, TBOPUECKUX CITIOCOOHOCTEH
Ha YypOBHE, HEOOXOAMMOM Ui TMPOJOJDKEHUS 00pa3oBaHUS U I CaMOCTOSITENbHOMN
NeSITeIbHOCTH B O0JIACTM MaTeMaTMKH W €€ TNPWIOKEHU B Oynymel mnpodeccuoHanbHOM
JeSITEIbHOCTH;

¢ BOCIIUTAaHHUE CPEJICTBAMU MaTEMaTHKH KYJIbTYpPhl JUYHOCTH: 3HAKOMCTBO C HCTOPUEH pa3BUTHS
MaTeMaTHUKH, dBOJTIOIUEN MaTeMaTHUYeCKUX UAeH, MOHUMaHNEe 3HAYMMOCTH MaTeMaTUKH TS
00I1IeCTBEHHOT'O Tporpecca.

B xome wu3yueHus Kypca MaTeMaTHKU Yydalldecs JOJDKHBI OBJAAETh CIEAYIOIIUMU
K/1ro4YeebIMU KOMIIemeHyusimMu:



e [losHaBaTenbHas (M03HABaTh OKPYKAIOIIUI MHP C IOMOIIBIO HAONIOJCHUS, H3MEPEHUS,
OIBITa, MOJEIMPOBAHUS; CPABHHUBATH, COIOCTABIATh, KIACCH(QHUIMPOBATh, pPaHKXHPOBATH
00BEKTHI 11O OAHOMY WJIM HCCKOJIbKUM MPCIAJIOKCHHBIM OCHOBAHHUAM, KPUTCPHUAM, TBOPUYCCKU
pemath y4eOHbIC M MPAaKTUYECKHUE 3a/1a4d: YMETh MOTHBHPOBAHHO OTKAa3bIBaThCS OT 00Opasia,
MCKaTh OPUTMHAJIbHBIE PELLIECHUS)

perieHus)

e MlH(popMaLIMOHHO-KOMMYHUKATUBHAA (yMeHHE BCTylaTh B  pedYeBOe  OOIICHHE,
y4aCTBOBAaTh B JMWAJIOre, NMOHMMATb TOYKY 3pPCHUA CO6CCCI[HI/IKa, MMpU3HaBaTb IPpaBO Ha HHOC
MHEHHE; COCTaBJICHHE IUIaHA, TE3UCOB, KOHCIEKTA, IPHUBEJICHHE IPUMEPOB, MOI00pa
apryMeHToOB, (HOpMYJIHpPOBAaHHE BBIBOJIOB, OTPAKEHHE B YCTHOW MM NHCbMEHHOW (opme
pe3yJIbTaTOB CBOCH JESTEIHBHOCTH)

e PechnekcnBHas (camocrosiTenibHas OpraHu3ais ydeOHOW JICATEIIBHOCTH; BIIaJCHUE
HaBBIKAMU KOHTPOJISI M OIICHKH CBOCH JICSITEIIbHOCTH, TIOUCKU U YCTPAHCHHE TPUYMH BO3HUKIIIHX
TPYJHOCTEH; OLIEHWBAHHWE CBOUX YYEOHBIX JOCTHKEHWH; BIAJCHUE YMEHUSIMH COBMECTHOM
NESITeIbHOCTH: COTJIACOBAHUE M KOOPMHAIUS JICATSIILHOCTH C JPYTUMH €€ YYaCTHUKAMH )
O6buwey4ebHbIe yMeHUsl, HagbIKU U crnocobbl desmenbHoCcmMu

« B x0/1¢ M3ydeHuss MaTeMaTuku B IPOPHILHOM Kypce CTapIIeH NMIKOJIbI yYaluecs Mpoa0JDKAI0T
OBIIQJICHUE Pa3HOOOpa3HBIMU CIIOCO0AMH ACATEIBHOCTH, NPUOOPETAIOT M COBEPIICHCTBYIOT
OTIBIT:

o [IPOBCACHU A JOKa3aTCIbHBIX paccymneHHﬁ, JJOT'H4YE€CKOI'o o0ocHOBaHHUS BBIBOJIOB,
UCITIOJIB30BaHUSl  PA3lIMUHBIX SI3BIKOB MATEMAaTHKH IS  HMJUIFOCTPALMU, HMHTEPIIPETAIHH,
apryMeHTalyu U 10Ka3aTeabCTBa;

« PELICHHSI IIMPOKOTO KJIacca 3a/1a4 U3 Pa3JIMYHbIX Pa3JieNIOB Kypca, TOUCKOBOW M TBOPUYECKOU
ACATCIIBHOCTH IIpH PCIICHUH 3a1a4 MHOBBIIIEHHON CII0KHOCTH U HETHUIIOBLIX 3a4a4,

« IUTAHUPOBAHUS U OCYIIECTBIICHHSI aITOPUTMHUYCCKON JICATEIIHOCTH: BBIITOJHEHHS U
CaMOCTOSATENIBHOIO  COCTABJIICHUS ~ ATOPUTMUYECKUX TMPEANUCAHMA M HMHCTPYKUMHA Ha
MaTeMaTU4eCKOM MaTepHaie; HCIOJB30BaHUS M CAMOCTOSTENILHOTO COCTaBJICHUS (OpMya Ha
OCHOBE O0OOIIEHMS] YaCTHBIX CIy4aeB M PE3yNbTAaTOB SKCIIEPUMEHTA; BBHIIIOJHEHUS PacueToB
NPaKTHYECKOTO XapaKTepa;

o [IOCTPOCHUA W HCCIICAOBAHUA MATCMATUYCCKUX MO]ICJ'I@I\/JI IJid  OINMMCaHUA W PCIICHHA
NPUKITAJHBIX 33]a4, 3a/1a4 U3 CMEXHBIX TUCHUIUIMH M PealbHOM KM3HU; MPOBEPKH M OLECHKH
pe3yabTaTOB CBOEH pabOTHI, COOTHECEHUS UX C TIOCTABJICHHOM 3a/iauei, C TUYHBIM KU3HECHHBIM
OITBITOM;

¢ CAMOCTOSITENIBHOM  pabOThl € HCTOYHMKAMM HMHQOpMAIMM, aHaiau3a, oO0O0OLEeHUus U
CHCTeMaTH3alluH MOJy4YeHHON HH(POPMAaLUH, MHTETPUPOBAHHS €€ B JINYHBIN OMBIT;

¢ BOBMOXHOCTHU I'COMETPHUUCCKOI'O A3bIKa KaK CpCACTBA OITMCAHHA CBOMCTB PCAITBHBIX TPECAMETOB
¥ UX B3aUMHOTO PACIOJI0KEHHS.

Ob6sa3aTeNibHbIN MUHUMYM coAepPXaHuUs

Yucnosblie n 6yKBeHHbIe BblpaXXeHuns

Jemumocts nenbix uucel. Jemenue ¢ octatkom. CPABHEHUSL. Pemenue 3agau ¢
LEJIOYHCIEHHbIMA Hen3BecTHbIMU. KowmmiekcHble uuncia. ['eomerpuueckas HHTepIpeTanus
KOMIUIEKCHBIX uunceln. JlelicTBUTENbHAs U MHHMMasl 4acTb, MOAYJIb M apIyMEHT KOMIUIEKCHOTO
yhcna. AnreOpanyeckas W TpUTOHOMeTpuueckas (OpMbI 3alMCH KOMIUIEKCHBIX —YHCEI.
Apudmernueckne AEHCTBHS HajJ KOMIUIGKCHBIMH YHCIaMH B pPa3HbIX (opmax 3amucH.
Kommnexkcno conpstkennsle uucia. BO3BEJEHUE B HATYPAJIBHYIO CTEIIEHDb
(POPMVYJIA MYABPA). OCHOBHAS TEOPEMA AJIT'EBPBI.

MHorouwIeHsl OT OJJHOU IepeMEHHOM. J[eTMMOCTh MHOTOWIECHOB. [[eneHre MHOTO4JIEHOB C
ocTaTKOM. PalMoHaibHbIE KOPHHM MHOTOWIEHOB ¢ uenbiMH  Kodpduuuentamu. CXEMA
I'OPHEPA. Teopema be3y. Uucno kopHeil MHOrouwieHa. MHOrOWIEHbI OT ABYX IEPEMEHHBIX.
@opMynBl  COKpAILICHHOTO yMHOXEHHs Ui CTapliux creneHed. buHoM  HproToHa.
MHOI'OWIEHBI OT  HECKOJIbKMX  IIEPEMEHHBIX, @ CHMMETPUYECKHUE
MHOI'OYJIEHBEL.



Kopens crenenu n > 1 u ero coiictBa. CTeneHs ¢ paliioOHaIbHBIM IIOKA3aTENIEM U €€ CBONCTBA.
IToHsgaTue 0 cTENEHN C NEUCTBUTEILHELIM MOKa3areiieM. CBOICTBA CTEHEHU C NEUCTBUTEILHBIM
[IOKA3aTEJEM.

Jlorapupm unciaa. OcHoBHOe Jjorapupmuueckoe Toxzaectso. Jlorapudm npousBeneHus,
YaCTHOT'O, CTETNICHHU; TEPEX0]l K HOBOMY OCHOBAHUIO. JIeCATUYHBIN U HAaTypalbHBINA JOTapu(MBI,
yrcio e. [IpeoOpa3oBaHus BbIpaXEHUH, BKIHOYAIOLUIMX apU(PMETHUECKUE ONEpaluy, a TaKxKe
oTepalnyy BO3BEICHUS B CTETICHb U JIOTapU(MUPOBAHHUS.

TpuroHomeTpus

CuHyc, KOCHUHYC, TaHT€HC, KOTAaHI€HC MPOM3BOJILHOTO yria. Paamannas mepa yria. Cunyc,
KOCHUHYC, TAHI€HC M KOTaHreHC 4yuciia. OCHOBHBIE TPUTOHOMETPUYECKHE TOXAeCTBA. DOPMYIIbI
npuseneHus. CuHyc, KOCUHYC M TaHIT€HC CYMMBbl U Pa3HOCTH JABYX YIioB. CMHYC M KOCHHYC
neoriHoro yrma. D®OPMVYIJIblI TIOJIOBMHHOI'O VYIJIA. [IlIpeoOpa3oBaHusi CyMMBbI
TPUTOHOMETPHUYECKUX (DYHKIMI B Hpou3BeaeHue M mpousBeneHus B cymmy. BBIPAJKEHUE
TPUTOHOMETPUYECKMX  ®YHKIMU YEPE3 TAHIEHC  IIOJOBMHHOI'O
APT'YMEHTA. Ilpeobpa3zoBanusi TPUTOHOMETPUUYECKUX BBIPAKEHUH.

[TpocTeiine TPUroHOMETPUUECKUE ypaBHEHUS. PellleHnsI TPUTOHOMETPUYECKUX YPABHEHUH.
[IPOCTEMIIUE TPUI'OHOMETPUYECKUE HEPABEHCTBA. ApkcuHYC, apKKOCHHYC,
apKTaHI€HC, ApKKOTAHI€HC YUCIIA.

PYHKLMMN

Oynkuuu. O6sacTb onpeaesaeHus 1 MHOXKecTBO 3HaueHull. ['paduk ¢pynkuuu. [locrpoenue
rpaduKoB QYHKIUH, 3aJaHHBIX PA3TUYHBIMU criocobamu. CBoicTBa QYHKIIMNA: MOHOTOHHOCTb,
YETHOCTb M HEYETHOCTb, INEPUOAUYHOCTb, OTPAHUUYEHHOCTb. lIpomexyTkum BoO3pacTaHus U
yObIBaHUs, HAaUOOJIbILIEE U HAUMEHBIIIEE 3HAUEHUS, TOUKH KCTpeMyMa (JJOKaJIbHOIO0 MaKCUMyMa
u wmuHumyma). BBIIIYKIIOCTb ®OYHKIUWU. I'padpuueckas wuntepnperanus. I[Ipumepst
(yHKIIMOHAJIbHBIX 3aBUCUMOCTEN B PEAJIbHBIX IPOLECCAX U SIBICHUSX.

Cnoxnass ¢Qynkuua (kommosunusi (yHkuuit). Bzaumuo oOpatHeie ¢yaknuu. OO61acTh
omnpezeneHuss U o0OyiacTe 3HaueHUH oOpaTHOM ¢QyHkuuu. ['padux oOparHON (yHKUIHMU.
Haxoxxnenue ¢pyHkunu, oOpaTHoil JTaHHOI.

CrenenHast pyHKIMSI C HATypaJbHBIM IMOKa3aTeneMm, ee cBoiictBa u rpadpux. BEPTUKAJIbHBIE
1 TOPU30HTAJIBHBIE ACUMIITOTEI TPA®UKOB. TPA®UKHN JIPOBHO-JTMHENHBIX
®YHKIUN.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U IpadUKH, NEPUOTUYHOCTH, OCHOBHOM MEPUOI.
OBPATHBIE TPUTOHOMETPUYECKHUE ®YHKIIUN, X CBOMCTBA U T'PA®UKM.
[Toka3zarenbHas (GyHKIMS (3KCIIOHEHTA), €€ CBOICTBA U rpaduK.

Jlorapudmuueckas GyHKIHUSA, €€ CBONCTBA U rpaduK.

[IpeoOpa3oBanuss rpaduKOB: MapayICIbHBIA TEPEeHOC, CHUMMETPUS OTHOCHTEIBHO Ocei
KOOpJMHAT U CUMMETPHUS OTHOCUTEIBHO Hayaua KOOPAUHAT, CHMMETPUSI OTHOCUTENILHO TPSIMOM
y = x, PACTSDKEHUE U C)KATHE BOJIb OCEM KOOPIIUHAT.

Ha4yana matemaTu4yeckoro aHanusa

[TonssTe o mpenene mocienoBarenbHocTU.  CylecTBOBaHME  IIpenerda  MOHOTOHHOM
OTpaHMYEHHOM MOCIeA0BaTENbHOCTH. JlJIMHA OKPYKHOCTH M IUJIOWIAAb Kpyra Kak Ipeaesibl
nocienoBarenbHOCTel. beckoHeuHo yOBIBarolias reoMeTpudeckas MPOrpeccHs M ee CyMMa.
TEOPEMbBI O IPEJIEJIAX TIOCJEJOBATEJILHOCTEN. IMEPEXOJ] K IIPEJEJIAM B
HEPABEHCTBAX.

[Tonsitue o nenpepsiBHOCcTH yHKIIMH. OCHOBHBIE TEOPEMBI O HEITPEPBIBHbBIX
OYHKIUAX.

TIOHSATUE O MPEJIEJIE ®YHKIIMU B TOUKE. TIOBEJEHUE ®YHKIUI HA
BECKOHEYHOCTHU. ACUMIITOTBI.

[TonsiTre 0 mpou3BOAHON QPYHKIMHU, (PU3HMUECKUN U T€OMETPUUECKHUIT CMBICI MPOU3BOIHOM.
VYpaBHeHue KacaTelabHOH K rpaduky GyHkuuu. [IpousBogHble CyMMBI, Pa3HOCTH, IPOU3BEICHUS
¥ 9acTHOTO. [IpON3BO/IHEIC OCHOBHBIX d1eMeHTapHbIX (yHkimii. [IPOM3BOHBIE CJIOXKHOMN
1 OBPATHOW ®VHKIIUN. Bropas npousBogHas. IIpuMeHeHHe IIPOM3BOJHON K



UCCIIEIOBaHUIO (YHKIMA ¥ TOCTpOeHHI0 TpadukoB. lcmonb3oBaHHe NpPOU3BOIHBIX MpU
pPELICHUH YypaBHEHHMH M HEPAaBEHCTB, TEKCTOBBIX, (PU3MUECKUX M TIEOMETPUYECKHX 3ajad,
HAXOXXKJCHUM HAUOOJBIINX U HAUMEHBIINX 3HAYCHUH.

[Tnomans kpuBoauHelHOM Tpanenun. [lonaTue 06 onpeaeneHHoM unTerpaie. [leppoodpasHas.
[TepBooOpazubie sneMeHTapHbIX GyHKIMA. [IpaBuiia Berarcaenus neppoodpasueix. dopmysa
Hgerorona - JleiiOHuma.

[Tpumeps! NCII0JIB30BAHUS TPOU3BOIHOM [UIsl HAXOXKACHUS HAaWIYUILIEro PeeHUsl B IPUKIIAHBIX
3ajauax. HaxoxnaeHnue ckopoctu [uid IHpolecca, 3adaHHOro (opMyJaod MM TpadUKOM.
[Ipumepsl TpuMeHEHHs WHTErpaida B (U3MKE M TeOMETpHH. BTopas mpousBoaHas Hu ee
(bu3nueckuil CMbICII.

ypaBHeHMH n HepaBeHCTBa

Pemienne panmoHanbHBIX, IOKa3aTeNbHBIX, JIOTapU(MUYECKUX U TPUTOHOMETPUUYECKHX
ypaBHEHUH U HEpaBeHCTB. Pemenne uppanuonansHeix ypasHenunit U HEPABEHCTB.
OCHOBHBIE IIPUEMBI PELICHUS CUCTEM YPaBHEHUIL: 10ICTAHOBKA, allre0pandeckoe CI0kKeHHUE,
BBEJICHUE HOBBIX IEPEMEHHBbIX. PaBHOCMIIBHOCTh ypaBHEHUI, HEpAaBEHCTB, cucteM. Pemienue
CHCTEM YpaBHEHHH C JByMsl HEM3BECTHBIMU (IpocTeiiline TuIibl). Perenue cucreM HepaBeHCTB
C OJIHOM IIEPEMEHHOM.

Jloka3arenbcTBa HepaBeHCTB. HepaBeHCTBO 0 cpeiHeM apu(pMETUYECKOM U CPEeTHEM
FE€OMETPUUECKOM JIBYX UHCEN.

Hcnonb3oBanue cBOMCTB U rpagukoB (QyHKIMH NpU PELIEHUH YpaBHEHHUH U HepaBeHCTB. MeTo
uHTEepBaoB. M300pakeHne Ha KOOPIMHATHON IJIOCKOCTH MHOYKECTBA PEIICHUN YpaBHEHUN U
HEPABEHCTB C ABYMs IEPEMEHHBIMU U UX CHCTEM.

[IpyuMeHeHre MaTeEMaTUYECKUX METOOB JUIsl PEIICHUS COIEPKATENbHBIX 3a/1a4 U3 Pa3INYHbIX
oOacTeil HayKH U NpakTUKU. MHTepperanus pe3ynbrara, yueT pealbHbIX OIpaHUYCHUH.
OneMeHTblI KOMGMHaTOpMKM, CTaTUCTUKUN U TeOopUn BepOHTHOCTeﬁ

Tabnuunoe u rpaduueckoe mnpeacrapieHue AanHbix. UHMCIJIOBBIE XAPAKTEPUCTUKU
PAOB JAHHBIX.

[ToouepeHbIit 1 OTHOBPEMEHHBIH BEIOOP HECKOIBKUX AJIEMEHTOB M3 KOHEYHOTO MHOKECTBA.
@®opMmyIbl YKMclia IEPECTaHOBOK, COUETaHUH, pa3MeleHnil. Perenrie KOMOMHATOPHBIX 3a/a4.
®opmyna OuHoma HproTona. CBoiicTBa OWHOMHAIBHBIX KOA(PQPHUIHUEHTOB. TpeyroabHUK
[Tackais.

OneMeHTapHble U CJIOXHBIE COOBITHS. PaccMoTpeHHMe ciay4aeB M BEpPOSITHOCTb CYMMBI
HECOBMECTHBIX COOBITHH, BEpPOATHOCTb MNpOTHUBOIONOKHOrO coObitus. [IOHATHUE O
HE3ABUCUMOCTU COBBITHUM. BEPOSATHOCTh M CTATUCTHUYECKAS YACTOTA
HACTVYIUIEHUA COBBITUA.

FeomeTpus

['eomeTpust Ha MWIOCKOCTH

CBoiicTBO OMCCEKTpUCHI yrja TpeyrojbHHKa. PelleHue TpeyroibHUKOB. BbruncieHue
OucceKkTpuc, MeAHaH, BBICOT, PAaJWyCOB BIHCAHHONW M ONHMCAHHON OKpyKHOCTEH. DOpMyIibl
IUIOINAAM TpeyrojbHHUKa: popmyna ['epoHa, BeIpaskeHHE IUIOIMIAAN TPEYTrOJbHUKA Yepe3 paauyc
BIMCAHHOW U ONMCAaHHON OKPY>KHOCTEH.

Boruncnenue yriioB ¢ BEpIIMHONW BHYTPU M BHE KpyTa, yIila MEXAy XOpI0i U KacaTeabHOM.
Teopema 0 mpou3BeAEHUH OTPE3KOB XOpA. Teopema O KacartelbHOW W cekyiiei. Teopema o
CyMMe€ KBaJIpaTOB CTOPOH M JMaroHajel napajuienorpaMmma.

Brincannbie n onrcanHble MHOTOYToJbHUKH. CBOMCTBA M MPU3HAKK BIMCAHHBIX U OMKMCAHHBIX
YEThIPEXYTOJIbHUKOB.

I'eomeTpuueckne MecTa TOYEK.

Pemrenue 3a1a4 ¢ TOMOIIBIO0 TEOMETPUUECKUX IPE0OPa30BaHUI U FEOMETPUUECKUX MECT.
TEOPEMA YEBBI U TEOPEMA MEHEJIASL.

OJUIAIIC, TUITEPBOJIA, ITAPABOJIA KAK 'TEOMETPUYECKUE MECTA TOYEK.
HEPA3PEHIMMOCTD KITACCUYECKUX 3ATAY HA TIOCTPOEHUE.

[Tpsimble ¥ IIIOCKOCTH B TpOCTpaHcTBE. OCHOBHBIE MOHATHUS CTEPEOMETPHUH (TOUKa, ITpsimMas,



mwiockoctb, npoctpaHctBo). IIOHATHUE Ob AKCUOMATHUYECKOM  CIIOCOBE
I[TOCTPOEHUA 'TEOMETPUN.

ITepecekaromuecs, napauleIbHble U CKPEILIMBAIOLINECS IIPSAMbIE. YTOJ MEXKIY IPSIMBIMU B
npoctpanctBe. llepnenaukynsapHocTs npsmbix. [lapamiensHOCTs M NEPHEHIUKYISIPHOCTH
NpsAMOM M TUIOCKOCTH, INIPU3HAKM M CBOKCTBA. Teopema O Tpex MEpIEHAUKYISpax.
[lepnenauKymsip ¥ HAKJIIOHHAA K TUIOCKOCTU. YTOJ MEXY IPSIMOU U INTIOCKOCTBIO.
[TapannenbHOCTh INIOCKOCTEM, NEPIEHAUKYIIPHOCTD IUIOCKOCTEN, ITPU3HAKU U CBOMCTBA.
JIByrpaHHbIi yroj, JUHEHHBIA yroy JIBYrpaHHOrO yrya. PaccTOsSHUS OT TOYKHM /10 IJIOCKOCTH.
Paccrostnue ot mpsmMoil 10 IUIOCKOCTH. PaccrosiHme Mexny napajulebHBIMHM IUIOCKOCTSIMH.
PaccrosiHue Mexy CKpeluBarOIUMUCS IPSMbBIMU.

[TapannensHoe npoektupoBanue. OproronanbHoe npoektuposanue. [IJIOILA b
OPTOI'OHAJIBHOM ITPOEKIIUU MHOI'OYTOJIbHUKA. U306paskeHie IpOCTPaHCTBEHHbIX
¢uryp. HEHTPAJIbHOE ITPOEKTHUPOBAHMUE.

MHOrorpaHHuKH. Bepimnsi, pebpa, rpaHu MHOTOTpaHHUKA. PA3BEPTKA.
MHOI'OT'PAHHBIE YTJIbl. BBIITYKJIBIE MHOI'OTPAHHUKU. TEOPEMA DIJIEPA.
[Tpusma, ee ocHOBaHus1, O0KOBbIE pedpa, BbICOTA, OOKOBas MOBEPXHOCTh. [Ipsimast 1 HakITOHHAs
npusma. [IpaBuwibnas npusma. [apannenenunen. Kyo6.

[Tupamuna, ee ocHOoBaHUE, OOKOBbIE peOpa, BHICOTA, OOKOBasg IMOBEPXHOCTh. TpeyroipHas
nupamuaa. [IpaBuibHas nupamuaa. Y ceyeHHas nupamua.

Cummetpuu B KyOe, B apaiesienuiesie, B Ipu3Me U MUpaMuze.

[TOHATHUE O CUMMETPHUU B ITPOCTPAHCTBE (LIEHTPAJIBHAS, OCEBAA,
3EPKAJIbHAS).

Ceuenust MHOrorpanHukoB. [loctpoenue ceueHuit.

[IpencraBienre O MPaBWIBHBIX MHOTOTPaHHHKAX (TeTpa’ap, KyO, OKTa’aAp, MIOAEKadap u
HUKOCAdIP).

Tena u noBepxHocTH BpaieHusd. L{unuuap u konyc. YcedeHHslid KOHyc. OCHOBaHUE, BBICOTA,
OoKoBasi MOBEPXHOCTh, oOpazyromas, pazseprka. OCEBBIE CEUEHU A 1 CEUEHU A
I[TAPAJUIEJIBHBIE OCHOBAHMUIO.

[llap u cdepa, ux ceuenus. DJUJIUIIC, TUIIEPBOJIA, TIAPABOJIA KAK CEYEHUA
KOHYVYCA. KacatenpHnas miockocts k chepe. COEPA, BIIMCAHHAS B MHOI'OI'PAHHUK,
CDEPA, OITMCAHHAA OKOJIO MHOT'OI'PAHHUKA.

HUJIMHAPUYECKHUE 1 KOHUYECKHUE [TOBEPXHOCTMN.

O6bems! Ten u momaan ux nosepxuocteil. IOHATUE Ob OB BEME TEJIA. OTHOIIEHUE
OBBEMOB I1OJJOBHBIX TEJIL.

®opmynsl 00beMa Kyda, napasuienenunena, npusMbl, nuauHapa. Gopmynsl o0bemMa nupamuabl
U KoHyca. DopMyIIbl TUIOMIAIU TOBEPXHOCTEN UIUHAPA U KoHyca. DopMyIibl o0beMa Iapa u
iomanu cepsl.

Koopaunatrsl u BekTopbl. JlekapTOBBI KOOpAMHATHI B MpocTpaHcTBe. Dopmyna pacCTOSHUS
MEXIy NByMsl Toukamu. YpaBHeHus chepsl u miockoctu. DOPMVYIJIA PACCTOAHUA OT
TOYKH 10 INIOCKOCTH.

BekToprel. Moaynb BekTopa. PaBeHCTBO BekTOpoB. ClioKeHHE BEKTOPOB M YMHOXKEHUE BEKTOpa
Ha 4yKcIio. YToa Mexy Bektopamu. Koopaunatel Bektopa. CkansipHOe MPOU3BEIEHUE BEKTOPOB.
Konnuneapnsie BekTopsl. PaznoskeHre BeKTopa Mo JByM HEKOJUIMHEAPHBIM BEKTOPAM.
Kommianapueie BeKTopbl. PaziioxkeHue no TpeM HEKOMILJIAaHAPHBIM BEKTOPAM.

TpeboBaHus K YpOBHIO NOANOTOBKU BbINMYCKHUKOB

B pe3ynbraTe u3yueHus MaTeMaTUKH Ha MPO(QUILHOM YPOBHE YUEHHK JOJKEH:

3HATh/TIOHUMATh:

- 3HAYCHUE MaTEeMaTHYCCKON HAYKH JJIS PEIICHUs 3a/1a4, BO3HUKAIOIIUX B TEOPUH U TIPAKTHUKE;
HIMPOTY U OFPAHUUYEHHOCTh TPUMEHEHUS MAaTEMATUUECKIX METOJI0B K aHAJIU3Y U MCCIIEJOBAHUIO
IIPOLIECCOB U SIBJIEHUI B MPUPOJIE U OOILECTBE;

- 3HaUEHUE MPAKTUKHU U BOIIPOCOB, BOSHUKAIOIINX B CAMON MaTeMaTuke, uist popMUpPOBAHUS U
pPa3BUTHUS MaTEMaTUYECKON HAYKU;



- UJICU PACIIMPEHUS YHCIOBBIX MHOXKECTB KaK CIIoco0a MOCTPOEHUSI HOBOTO MaTEeMaTHUECKOTO
anmnapara JJIs pelIeHHs MPAaKTUYECKUX 3a/1ad U BHYTPEHHUX 3a/1a4 MATEMAaTHKH;

- 3HAYCHHWE WUJCH, METOJAOB W pE3YyJIbTAaTOB ajreOppl W MaTEeMaTHYECKOTO aHajiu3a s
IIOCTPOCHHUS MOJIEIIEHN pealIbHbIX ITPOLIECCOB U CUTYALIUH;

- BO3MOXXHOCTY T€OMETPUU AJIs1 ONIMCAHUS CBOMCTB peaJIbHBIX NIPEAMETOB U UX B3aUMHOI'O
PacIoNIOoXKEeHMS;

- YHUBEpPCAJIbHBINA XapaKTep 3aKOHOB JIOTUKH MaTeMaTUUYECKUX PACCYKJIEHUMN, UX TPUMEHUMOCTb
B Pa3JIMYHBIX 00JIACTSIX YEIOBEUYECKOH NesATeIbHOCTH;

- paznu4ue TpeOOBaHUM, IPEAbABISEMBIX K JOKA3aTEIbCTBAM B MaTEMAaTHKE, €CTECTBEHHBIX,
COLIMAJIbHO-OKOHOMHUYECKUX U T'yMaHUTapHBIX HayKaX, Ha IPAKTHKE;

- POJIb aKCMOMATHUKHM B MAaTEMAaTUKE; BOZMOKHOCTh IIOCTPOEHUSI MaTEMAaTUYECKUX TEOPUN Ha
AKCMOMATHUYECKOW OCHOBE; 3HAYEHHME aKCHOMATUKM JUIsl JApPYrux oOjacredl 3HaHUS W s
IPAKTUKU;

- BEPOSTHOCTHBIN XapaKTep Pa3Iu4HbIX IPOLIECCOB U 3aKOHOMEPHOCTEN OKPY’KAIOIIEro MUPA.
YnucnosBblie U 6yKBEeHHbIe BbIpaXXeHUA

YMerTs:

- BBINOJHATH apu(METHYECKUe MACUCTBUS, cCOdYeTass YCTHBIE M THCHMEHHBIE TIPUEMBI,
IIPUMEHEHUE BBIYMCIIUTEIBHBIX YCTPOMCTB; HAXOAUTh 3HAYEHUS KOPHS HATypalbHON CTEIIEHH,
CTETIEHH C palHOHAIBHBIM IOKa3aTeneM, Jiorapudma, HUCHONb3ys TPH HEO0OXOAUMOCTH
BBIUMCJIMTEIbHBIE YCTPOMCTBA; IIOJb30BATHhCA OLEHKOM M NPUKUAKOW IPU IPAKTHYECKHUX
pacuerax;

- IPUMEHSATDH ITIOHATHS, CBSI3aHHBIE C AEIMMOCTBIO LIEJIBIX YACEN, IPH PELICHUH MAaTEMaTHYECKUX
3a/1ay;

- HaxOJUTb KOPHUM MHOTOWIEHOB C OJHOM INEPEMEHHOW, PpacKJIaIblBaTh MHOIOYICHBI Ha
MHOKUTEINH;

- BBIIIOJIHATD AEUCTBUS ¢ KOMIUIEKCHBIMHU YHCIIAMHU, [T0JIB30BATHCS FEOMETPUUECKON
MHTEpIIpeTaled KOMIUIEKCHBIX YHCEll, B TPOCTEHIINX CIIydasiX HaXOAUTh KOMIUIEKCHbIE KOPHU
YPaBHEHMH ¢ 1eHCTBUTEIbHBIMU KOAPPHUIIUEHTAMU;

- IPOBOJUTH NPEOOpa30BaHMsI YUUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, BKIIOYAIOIINX CTEIIEHH,
pauKaibl, JorapupmMbl 1 TPUTOHOMETPHUECKUE (PYHKIIHH;

UCIIOJIb30BaTh MPUOOpPETEHHbIE 3HAHWS W YMEHHUS B IMPAKTHUECKOH JEeATENbHOCTH U
MIOBCEIHEBHOM JKU3HM JUISL:

- IPaKTUYECKUX PACUETOB 10 opMysIam, BKIOYast pOpMyJIbl, COAEpIKaAIINE CTENEHH, paJuKalbl,
Jorapu¢pMmbl 1 TPUTOHOMETPUUYECKUE (DYHKIMH, UCTIONb3YS MPU HEOOXOTUMOCTH CIIPABOYHBIE
MaTepuaibl ¥ IPOCTEUINE BRIYUCIUTEIbHBIE YCTPONUCTBA.

PYHKUUU U rpachukmn

YMers:

- OTIpeNIeNATh 3HaUeHNe (PYHKIUH 110 3HAYCHHUIO apryMeHTa IPH pa3InYHbIX crioco0ax 3aaHus
byHKIINY,

- CTPOUTD IpadMKU U3YUEHHBIX (QYHKIUH, BBIMOIHATH MPeoOpa3oBaHus rpauKoOB;

- OIMCBIBATh MO rpapuky U Mo popmyre moBeAeHUE U CBOICTBA (PYHKIINIA;

- pemarb ypaBHEHUs, CHCTEMbl ypaBHEHUH, HEPABEHCTBA, CIIOJIb3Yys CBOMCTBA (PYHKLUH U UX
rpaduyeckre npeacTaBIeHUS;

UCMOJIb30BaTh MPHOOpPETeHHBbIE 3HAHWS M YMEHHMS B IPAKTHYECKOW JEATENbHOCTH U
MOBCEIHEBHOM JKU3HU IS

- OTMCAHMS U UCCIIEIOBaHMS C TOMOIIBIO (PYHKIIUH pealbHbIX 3aBUCUMOCTEH, MPeICTaBICHUS UX
rpaduyecKky; HHTEPIPETAUU IPaUKOB peabHBIX MTPOLECCOB.

Havyana maTemaTtuyeckoro aHanusa

YMers:

- HAXO/IUTh CyMMY O€CKOHEUHO yOBIBAIOIIEH reOMETPUUECKOM MPOrpeccuy;

- BBIUUCIIATH IPOU3BOJHBIE U IEPBOOOPA3HBIE AIIEMEHTAPHBIX (DYHKIMHA, IPUMEHSISI TPABUIIa
BBIYUCIICHHSI TPOM3BOHBIX U IEPBOOOPA3HBIX, HCIIONB3YsI CIIPABOYHBIE MaTEPHAIIBL;



- HCCNEeIOBaTh PYHKIIMH U CTPOUTH UX TpadUKH C TIOMOIIBIO MPOU3BOIHOM;

- pelaTh 3aa4u ¢ IPUMEHEHUEM ypaBHEHUS KacaTellbHOM K TpaduKy QyHKINHY;

- pemiath 3a/ladyd HAa HAXOXICHHE HaWOOJBIIEr0 W HAUMEHBIIETO0 3HAYeHUs (YHKIUU Ha
OTpE3KE;

- BBIUMCJIATH IUIOMIAAb KPUBOJIMHENHON TPaNlCLH;

UCIIONIb30BaTh MPUOOpPETCHHbIE 3HAHWS W YMEHUS B MPAKTUYECKOM JESATENbHOCTH U
MOBCEIHEBHOM KU3HU IS

- pellIeHUsI TEOMETPUUYECKUX, PU3NUECKUX, IKOHOMUYECKUX U APYTUX MPUKIAJHBIX 3a/1a4, B TOM
qpclie 3aJad Ha HauOOJbIIMEe ¢ HAMMCHBIIME 3HAUCHUS C MPUMEHEHHEM armmapara
MaTE€MaTUYECKOro aHau3a.

YpaBHeva n HepaBeHCTBa

YMertsb:

- pelaTh paluoOHAIBHEIE, TOKa3aTeIbHBIC U JIOTApU(PMUICCKIE YPaBHECHUS U HEPABEHCTBA,
MPPALMOHAIBHBIE U TPUTOHOMETPUYECKNE YPABHEHUS, UX CUCTEMBI;

- JIOKa3bIBaTh HECIIOKHBIE HEPABEHCTBA;

- pewmiaTb TEKCTOBbIE 3aJayd C [OMOIIbIO COCTAaBJICHUS YpPAaBHEHUH M HEPABEHCTB,
MHTEPNPETUPYS PE3YJIbTAT C YYETOM OIPAHUYEHUN YCIOBUS 3aa4u;

- n300pakaTh Ha KOOPAWHATHOW MIIOCKOCTH MHOXECTBA PEUICHUI ypaBHEHUI U HEPABEHCTB C
JIBYMSI IEPEMEHHBIMU U UX CUCTEM;

- HaXOJUTh MPUOJIMKEHHBIC PELICHHs YPABHEHHI U UX CUCTEM, UCIIONIB3Ys IpadUuecKuii METOJ;
- pelaTh ypaBHEHUs, HEPABEHCTBA M CHCTEMBI C TPUMCHEHHEM TpaUUIeCKUX MPEICTABICHUH,
CBOICTB (DYHKIIMIA, TPOU3BOHOI;

UCIIOJIB30BaTh MPUOOPETEHHBIC 3HAHUSA W YMEHHUS B TMPAKTUYECKOM JACATEIBHOCTH U
MOBCEHEBHOM KU3HU IS

- IOCTPOCHHUS ¥ UCCIEAOBAHMS TPOCTENIIMX MATEMATUYECKUX MOJICIICH.

AneMeHTbl KOMOMHATOPUKN, CTaTUCTUKN U TEOPUM BEPOATHOCTEN

YMers:

- pelaTh IpocTeiire KOMOMHATOPHBIE 3a/1a4l METOA0M Tiepedopa, a TAak)Ke C UCIOIb30BAHHEM
U3BECTHBIX (hopMyIl, TpeyronbHuKa [lackans; BIauciaaTh koddppunueHTsl OnHoMa HproToHa 110
dbopMyIe u ¢ ucmoib30BaHUEeM TpeyronbHuka [lackans;

- BBIYUCIISITH BEPOSITHOCTH COOBITUI Ha OCHOBE TIOJICYETA YHCIIa UCXO0/I0B (ITPOCTEHINE CITy4an);
UCIIONIb30BaTh MPUOOpPETEHHbIE 3HAHMS W YMEHUS B MPAKTUYECKOW JESITENbHOCTH U
MMOBCETHEBHOM KU3HU JIJIS:

- aHAJIM3a PeaTbHBIX YHCIOBBIX JAHHBIX, TPEJICTABICHHBIX B BUJIE AUArpaMM, TpaduKOB; IS
aHajan3a nH(QOpMaIlUK CTATUCTUYECKOTO XapaKTepa.

FeomeTpus

YMers:

- COOTHOCHTb IIJIOCKHE TeOMeTpHUecKre (GUTYPHI U TPEXMEPHbIE 0OBEKTHI C UX OMHUCAHUSMH,
YepTeKaMH, N300paKEHUSIMU; pa3indaTh U aHAIM3UPOBATh B3AMMHOE PACIONIOKEHUE QUTYD;

- 1300paXkaTh reOMEeTpUIECKre (PUTYpHI U TENA, BBITOIHATH YEPTEXK M0 YCIOBHUIO 3a/1a4H;

- pelaTth reOMETPUYECKUE 3a]]a4H, ONUPAsCh HA U3YYEHHbBIEC CBOMCTBA MJIAHUMETPUYECKUX U
CTEpeOMETPUYECKUX (PUTYp ¥ OTHOILIIEHUI MEXTy HUMH, IPUMEHSS aIreOpanvdecKuii u
TPUTOHOMETPUYECKUH aIlapar;

- TPOBOJMUTH JOKA3aTEJIbHBIE PACCYKICHUS IpPU PELICHUH 3a/1a4, JOKa3blBaTb OCHOBHBIE
TEOPEMBI KypcCa;

- BBIYHCTISITE JIMHEWHBIE SJIEMEHTHI U YTJIbI B TPOCTPAHCTBEHHBIX KOH(MUTYpAIHSIX, 00BEMBI U
TJIOMIAIM TTIOBEPXHOCTEN MIPOCTPAHCTBEHHBIX TEJ M MX MPOCTEHIINX KOMOWHAITU;

- NPUMEHSITh KOOPJMHATHO-BEKTOPHBIM METOJ ISl BBIUMCICHUS OTHOILIEHUM, PACCTOSIHUN U
YTJIOB;

- CTPOUTH CEUEHHUSI MHOTOTPAaHHUKOB M U300paKaTh CEUSHUS Tell BPAIllCHUS;

UCIIONIb30BaTh MNPUOOpPETEHHbIE 3HAHWS W YMEHUS B MPAKTUYECKOM JESITeNbHOCTH U
OBCEIHEBHOM XKU3HU JJIA:



- HcCiel0BaHus (MOAEIMPOBAHNS) HECIIOKHBIX TPAKTUYECKUX CUTYallMi HA OCHOBE N3YYEHHBIX
bopMys ¥ CBOUCTB GUTYP;

- BBIYMCJICHUS JUIMH, TUIOMA/IeH U 00BEeMOB peabHBIX OOBEKTOB MPHU PELICHUU MPAKTUYECKUX
3aj1a4, UCIOJIB3Ys IPH HEOOXOAUMOCTH CIIPABOYHHUKH U BBIYMCIUTEIBHBIC YCTPOUCTBA.
OcobeHHOCmMu oOpzaHu3ayuu y4yebHO20 npoyecca MO MamemMamuKe: KJIacCHO-
ypouHass cucrema. OCHOBHbIE (DOpPMBI OpraHU3alMu y4eOHOro mporecca— (pOHTATbHAS,
IpYIIOBasi, UHAUBHyaTbHAS.

B gamnom Kkypce eedywumu mMemodamu obyyeHusi npedmMemy si8/SIIOMCS:
OOBSICHUTEIBHO-WILTIOCTPATUBHBIA W PENpPOAYKTHBHBIH, XOTS HCIHOJB3YEeTCS M YaCTHYHO-
MOMCKOBBIM. Ha ypokax HCIonB3yloTcs 3JIeMeHmbl ciedyruwux mexHosio2ul:
JUYHOCTHO OpPUEHTHPOBaHHOE OOy4yeHHe, OOy4deHHE C NPUMEHEHHEM KOMIIETEHTHOCTHO-
opueHTHpOBaHHBIX 3aaanuii, UKT.

®dopmMbI KOHMpOIs

dopMbI NMPoMexXymoy4yHou u umoz2oeol ammecmayuu: [lpomexyTodHas aTTecTanus
IMPOBOAUTCH B (bOPMe MAaTEMAaTUUYCCKUX JUKTAHTOB, KOHTPOJIBHBIX U CAMOCTOATCIIbHBIX pa60T.
mekywud: CP, mpoBepouHasi paboTa, MaTeMaTHYECKHUI JUKTAHT, TECT, OMPOC;
memMamu4ecKul: 3a4eT, KOHTPOJbHas pabora.

Temarnueckoe uiaHupoBanue 1o Mmarematuke Ha 10-11 kmacc.

10 xknacc
Paznen Tema KonnuectBo yacoB

Anrebpa [ToBTOpeHue Kypca 9 kiacca 3
JlelicTBUTEIIbHBIC YHCIIA 12
YucnoBble QyHKIMU 10
Tpuronomerpuueckue GyHKIUU 24
TpuroHomeTprudeckne ypaBHEHHUs 9
[IpeoOpazoBanue TPUTOHOMETPUUECKUX 21
BBIPAKECHUI
[TponsBonHas 29
KommiekcHble uncna 9
Komb6uHaropuka 1 BEpoOSITHOCTh 7
IloBTOpeHune 11
Pesepn 7
Hroro 140

["'eomerpus AKCHOMBI CTEPEOMETPHH U MX CIIEICTBUS 5
ITapajstenbHOCTh NPSIMBIX M IJIOCKOCTEN 18
[TeprieHAUKYISPHOCTD MPSIMBIX U MIIOCKOCTEH 21
MHororpaHHuKu 13
BekTopsl B IpocTpaHcTBE 7
[ToBTOpEHHe 2
Pesepn 4
Hroro 70




11 xmacc

Pa3nen Tema KomnnuecTtBo yacoB

Anrebpa IToBTOpenune marepuaina 3a kype 10 knacca 4
MHuorouseHsl 10
Crenenu u kopHH. CTeneHHbIe QYHKINN 24
ITokazaTenpHas u jorapudmudeckas pyHKIUN 31
ITepBooOpasHas M UHTETpal 9
DJIeMEHTBI TEOPUU BEPOSITHOCTH 9
VYpaBHeHus u HepaBeHCTBAa. CUCTEMBI 33
YpaBHEHUM U HEPABEHCTB
O06o0mmaroiee MOBTOPCHUE 10
Peseps 66
Hroro 136

I'eomerpus Meroa KOOpAMHAT B IPOCTPAHCTBE 16
[{unuaap, KOHYC, TIap 16
O0beMbI Ten 26
Hrorosoe nosropenue kypca reomerpun 10-11 7
KJIACCOB
Peseps 3
Hroro 68
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