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IMacnopTt nporpamMmsbI

Kracc 10-11
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nporpaMmma

COCTaBJICHA B
COOTBCTCTBHUHU C

TpeOOBaHUSIMU
Pab6ouag 1. C.M.Hukonsckuit, M.K. IToranos, H.H.Pemernukos, [Iporpamma
nporpamMma Anrebpa u Hauaja MaTeMaTH4eCcKoro aHanusa (0a3 u yri ypoBHHU),M:

COCTaBJICHA Ha
OCHOBE
IPOrpamMMBbl

[Ipocsemenuue 2017ron.
2. Cocrasutens T.A. Bypmucrtposa. [Iporpamma. ['eomerpus. 10 — 11
kiaccel — M.: IIpocBenienue, 2017.

YueOHuk

1. . C.M.Huxonsckuii,M.K. [Totanos, H.H.Pemernukos, Anredpa u
Hayaja MaTeMaTH4ecKoro aHain3a(6as u yril ypoBHH),M:
ITpoceemienune 2017ron.

2. A.C. Artanacss, B.®. byry3os,C.b.Kagomues I'eomerpus, 10 — 11.
ba3 u yriy6mn.ypoH .-M.: [Ipocsemienue, 2017.

IosicHuTeNLHAA 3aNIUCKA

Pabouas nporpamma no matematuke 10-11 kmacca coctaBieHa Ha OCHOBE:

e3akoHa PO «O6 obpa3oBaHum»,




e(eepanbHOro KOMIOHEHTA TOCYJapCTBEHHOTO CTaHJapTa OCHOBHOTO OOIIETO
obpazopanus (IIpukaz MO P® ot 05.03.2004r., No1089),

¢OOIT OO0 MBOY «llIxona Ne 79» r.o. Camapa

e ABTOpCKOII porpamMMbl «Aniredpa u Havajia MaTeMatuyeckoro ananusa 10-11
kiaccel». ABT.-cocT. 1.M.3ybapeBa, A.I.Mopakosuy.-2-e uza.,ucnp. 1 nom. —
M.:Muemo3nna,2011.-63c.,

e[ Iporpammsl i 001Ie00pa3oBaTeNbHbIX yupexaeHuid. ['eomepus 10-11 kmacchi.
/ coctaButens: T.A. BypmucrpoBa. ABtopsl. C.Atanacsia, B.®. byty3os, C.b.
Kanomies-Mockga: [Ipocsemenue, 2010.-¢.33-38,

eYuebHoro miana MBOY «l1lkomna Ne 79» r.0. Camapa Ha 2017-2018yuebnbrit
roJ .

[Iporpamma conep:kuT B cede Ba peMeTa anredpa 1 Havala aHaun3a u
reoMeTpHsl, KOTOPBIE BelyTCs onepeMeHHo O0okamu. OHa KOHKPETU3UPYET
cofiepKaHue MPEJAMETHBIX TeM 00pa30BaTeIbHOIO CTaHAapTa MPOGUIBHOTO
YPOBHSI U Ia€T pacrpezesieHre yueOHbIX 4acoB 0 pa3zesiaM Kypca.

Conep:xxanune y4eOHOI0 nmpeamera

Tema | Copepxanue

AJireOpa 1 HaAYAJIAa MATEMATHYECKOI0 AHAJIH3A




YHucnosble u
OyKBEHHBIE
BBIPAXKCHHS

Jenumocth nensix yucen. Jenenue ¢ ocratkoM. CpasHnenus. Pemienue
3a/1a4 ¢ LEeI0YMCIEHHBIMA HEN3BECTHBIMH.

KomruiekcHple uncna. ['eomeTprueckass MHTEpIpETALUsl KOMIUIEKCHBIX
YHUCEl. JeiictBuTtenpbHass M MHHMMash 4acTh, MOAYJIb U apryMEHT
KOMIUIEKCHOTO yucia. Aurebpanyeckass U TpUTOHOMETpUuecKas (HOpMbI
3alMCH  KOMIUIEKCHBIX — YHCEJ. Apudmernueckue ASHCTBUS — HaJ
KOMIUIEKCHBIMU 4YHCIaMH B pa3HbIX (opmax 3amucu. KomriuiekcHo
CONpshKeHHbIE 4Hclia. Bo3BeleHne B HaTypalbHYIO cTeneHb ((popmysa
Myagpa). OcHOBHast Teopema anreOpsl.

MHorounessl OT OJHOM NEPEeMEHHOW.  JleIMMOCTh MHOI'OYJICHOB.
Jlenenre MHOTO4JIEHOB € OCTaTKOM. PalmoHabHBIE KOPHU MHOTOWICHOB €
uenbiMu ko3 dunmentamu. Pemenue nenpix anredpanyecKux ypaBHEHUH.
Cxema 'opnepa. Teopema be3y. Uucio kopHeil MHOrousaeHa. MHOrousIeHbI
OT JIBYX NepeMeHHbIX. POpMysIbl COKPAIIEHHOTO YMHOKEHUS JJI CTapIINX
crerneHer. bunom HproroHa. MHOro4jieHbl OT HECKOJBKUX IEPEMEHHBIX,
CUMMETPUYECKHE MHOTOUJICHBI.

Kopenb crenenn n>1 u ero cpoiictBa. CTeneHb C paluOHAIBHBIM
MokKaszaTeneM u ee cBoiicTBa. lloHsiTHEe O cTenmeHuW C JAEUCTBUTEIbHBIM
nokaszatesneM. CBOMCTBA CTENEHHU C ACHCTBUTEIbHBIM I10KA3aTEIIEM.

Jlorapudm gmucna. OCHOBHOE JoraprupMuIeckoe ToxaecTBo. Jlorapupm
IIPOU3BENICHNs], YAaCTHOIO, CTENEHH; IIepeXo] K HOBOMY OCHOBAHUIO.
JlecATUYHBIN U HATYpPAJIbHBIN JOTapu(MBbl, YUCIIO €.

[IpeoOpazoBanusi  BBIp@KEHUN,  BKIIOYAIONIMX  apUMETHUUECKHE
omepanuy, a TaKkKe  ONepalMd  BO3BEIEHUS B  CTENEHb U
norapuMUpOBaHUSI.

Tpuronomerpust

CuHyc, KOCHHYC, TaHI'€HC, KOTAaHI'€HC NPOU3BOJILHOTO yria. PagnanHas
Mepa yria. CHHyC, KOCHHYC, TaHI'€HC M KOTaHIreHC u4ucia. OCHOBHbIE
TpUroHoMeTpuueckue Toxzaecrsa. opmyssl npuseneHus. CuHyc, KOCUHYC
U TAHT'€HC CYMMBbl U PA3HOCTH JBYX yrjioB. CHHYC M KOCHHYC JABOWHOTO
yraa.  @®opmynbl  nojoBuHHOro  yrina. IIpeoOpa3oBaHus  cymMmBbl
TPUTOHOMETPUUECKUX (PYHKIUI B MPOU3BEACHHUE U MPOU3BEIACHUS B CYMMY.
BripaxkeHne TpUroHOMETpHUECKUX (YHKIMH Yepe3 TAHT€HC IMOJIOBUHHOTO
aprymenTa. [IpeoOpa3oBaHusi TPUTOHOMETPHUYECKUX BbIPAKEHUIH.

[Ipocreiimme TPUroHOMETPUUECKUE YPABHEHUS U HEPABEHCTBA.

ApKcuHyc, apKKOCUHYC, apKTaHI'€HC, apKKOTaHT€HC.

DyHKIMHU

Oyukuuu. OO6nacTh ONpeneNeHus U MHOXECTBO 3HaueHuil. ['padux
¢yakuu. Iloctpoenune rpaduxkoB (QyHKUIMHA, 3aJaHHBIX Pa3IUUYHBIMU
crocobamu. CBolicTBa (DYHKIIMI: MOHOTOHHOCTh, YETHOCTh U HEYETHOCTb,
NEPUOIMYHOCTb, OTPAaHUMYEHHOCTh. [IpOMEXyTKH BO3pacTaHHs M yObIBaHUS,
HauOoJplllee M HaWMeEHbIIEee 3HAYCHMs, TOYKH JKCTpeMyMa (JIOKaJIbHOTO
MakcuMymMa # MUHUMyMa). Bemykinocts Qynkumu. ['padudeckas
unTepnpetanys. [Ipumepsl (yHKIIMOHATBHBIX 3aBHCHUMOCTEH B peaTbHBIX
nporeccax U SBJICHUSX.

Cnoxnass ¢yHkuus (xkommno3uius (QyHkiuit). BzammHO o00parHBIS
dbyakuumn. O6macTh onpeneseHuss U 00JacTh 3HaYCHUH 00paTHOU (YHKIIUHU.
I'paduk obparHolt pynkumun. Haxoxxnenune GpyHkiuu, oOpaTHOM TaHHOM.

CrenenHas (yHKIUS C HaTypaJbHBIM IIOKa3zaTeneM, €€ CBOiicTBa U




rpaduk. BepTHKanbHBIE W TOPU3OHTAIBHBIE ACHUMITOTHI TPadHUKOB.
I'paduku 1poOHO-TUHEWHBIX (YHKIUI.

Tpuronomerpuueckue  (GyHKIMH, HMX  CBOWCTBA H  rpadukw,
NEPUOMYHOCT, OCHOBHOM miepuon. OOpaTHble TPUTOHOMETPHUYECKUE
(yHKIIMM, WX CBOMCTBA M TpaduKH.

[TokazaTenpHas GyHKIMS (SKCIIOHEHTA), €€ CBOMCTBA U TpaduK.

Jlorapudmuueckas GyHKIHs, €€ CBONCTBA U IpaduK.

[IpeoOpa3oBanusi rpaduKOB: TapaJUIeTbHBIA IMEPEHOC, CHMMETPUS
OTHOCUTEIIBHO OCEH KOOpAMHAT M CHUMMETPHs OTHOCHTEIBbHO Hadaja
KOOPJMHAT, CUMMETPUSl OTHOCHTEIBHO NPAMOH y=x , pPacTsKEHHE U

CXKaTue BIOJIb oceit KOOpJZHUHAT.

Hauana
MATCMATHYCCKOT O
aHaian3a

Ilonsatne o mnpepene mnocnenoBaTeabHOCTH. CyllecTBOBaHUE Ipereiia
MOHOTOHHOM OTPaHMYEHHOH IOCIEN0BAaTENBHOCTH. JlJIMHA OKPY)KHOCTH U
Iom@anb Kpyra Kak Ipeleisl IOCIeAO0BaTeIbHOCTEH. beckoHedyHo
yObIBarolasi TreoMeTpuyecKass Iporpeccuss M ee CcymMma. Teopembl O
npeaenax nocieaoBarenpbHocte. [lepexon k npeneiaM B HEpaBEHCTBAX.

[lonsatue o HenpepbIBHOCTH  (QyHKIMH. OCHOBHBIE TEOPEMBI O
HENPEPBHIBHBIX (PYHKIMSIX.

[lonatue o mnpepene ¢yukuuu B Touke. I[loBenenue QyHKIMI Ha
0ECKOHEYHOCTH. ACUMIITOTBI.

[lonatue o NMpou3BOAHOM (QYHKUUH, (PU3MUECKUI M TeoMeTpUUYECKHil
CMBIC]I IIPOM3BOAHON. YpaBHEHHE KacaTelbHOH K rpaduky (QYHKIUU.
[Ipon3BOHBIE CYMMBI, Pa3HOCTH, TPOU3BEICHUS U 4acTHOTO. [Ipon3BoaHbIE
OCHOBHBIX 3JIeMeHTapHbIX (yHKIuH. [Ipon3BoiHbIE CIOXKHOW M 0OpaTHOM
¢byakiuii.  Bropas  mpousBojgHas. IlpuMeHeHue  mpou3BOJHOW K
uccneaoBaHul0 (PyHKIUHA W mocTpoeHuro TpadukoB. HcmonbpzoBanue
MIPOM3BOJHBIX NpPHU pEIIEHWH YpaBHEHUH U HEPaBEHCTB, NPHU pPELICHUU
TEKCTOBBIX, (U3MYECKUX M TEOMETPUYECKHX 3aJad, HaXOXKICHUU
HauOOJIBIINX U HAMMEHBIINX 3HAUYCHUH.

[Mnomanps kpuBonuHEWHON Tpanenuu. [loHsTHe 00 omnpenereHHOM
unterpaie. IlepBooOpasnas. IlepBooOpasHble 3JI€MEHTapHBIX (YHKLIUH.
[IpaBuina Beranciaenus neppoodpasHeix. ®opmyna Hetorona-Jlelionuma.

[Ipumeps! UCTIOIB30BAaHUS MTPOU3BOJHON ISl HAXOXKJIEHUS HAaWIYYILIEro
penieHus B MPUKIAIHBIX 3a7a4ax. HaxoxaeHne ckopocTu s Impolecca,
3amaHHoro (opmysoi wiu rpaduxkomM. [lpuMepsl npuMeHeHUs UHTerpaia B
¢uzuke u reomeTpuu. Bropas npousBogHas U ee GU3NUECKUNA CMBICIT.

VYpaBHeHus u
HEPaBEHCTBA

Pemenne  panMoHaNbHBIX,  TOKa3aTeNbHBIX,  JOTapUPMHUECKUX
yYpaBHEHUN u HEPABEHCTB. Pemenune MPPALMOHAIIBHBIX u
TPUTOHOMETPUUECKUX YPaBHEHHI U HEPABEHCTB.

OcHOBHbIE TpUEMBbl pEIICHUsS CUCTEM YPaBHEHMI: IOJCTaHOBKA,
anredbpanveckoe CJIIO)KEHHE, BBEJICHUE HOBBIX NEPEMEHHBIX.
PaBHOCWJIBHOCTDP ypaBHEHWH, HEPABEHCTB, cucCTeM. Pemenue cucrem
YpaBHEHUH C JABYMS HEU3BECTHBIMHM MPOCTEHIINX TUMOB. PermieHne cucrem
HEPABEHCTB C OJIHOI MEPEMEHHOM.

JlokasarenbcTBa HepaBeHCTB. HepaBeHCTBO 0 cpeiHeM apu(METHIECKOM
U CPETHEM I€OMETPUYECKOM JBYX YHUCEI.

Hcnonp3oBanue CBOWCTB M rpaduKoB (YHKIMA TpU PELICHUU




ypaBHeHMI M HepaBeHCTB. Meron wuHTepBajoB. M3o0pakeHue Ha
KOOPAMHATHOU IIJIOCKOCTH MHOKECTBA PELICHUN YPABHEHUN U HEPABEHCTB C
JBYMS IIEPEMEHHBIMU U UX CHUCTEM.

IIpuMeHeHre MaTEMaTUYECKUX METOJOB JUIS PELICHUS COIAEPIKATEIbHBIX
3aJad M3 pPA3MYHbIX oOjacTel Hayku M IpakTHKH. VHTepnperanus
pe3yJibTara, y4eT peajlbHbIX OrpaHUYEHUN.

DJIEMEHTHI
KOMOMHaTOPHKH,
CTaTUCTUKH U
TEOPUHU
BEPOSITHOCTEN

Tabnuunoe u rpaduueckoe TMpeacTaBiIeHHE MJaHHBIX. UYHCIOBBIE
XapaKTEPUCTUKHU PSAIOB TaHHBIX.

[Toouepennsiii U OAHOBPEMEHHBIM BHIOOP HECKOJBKUX 3JIEMEHTOB U3
KOHEYHOIO0 MHOXkecCTBa. @OpMyJsibl 4YHCIIa IIEPECTaHOBOK, COYETAHM,
pasmemienunii. Pemenne koMOmHaTOpHBIX 3amad. Dopmyna OumHOMA
Hprorona. CBolictBa OMHOMHAIBHBIX KOI(P(GUIHMEHTOB. TpeyrobHUK
[Tackans.

DneMeHTapHble W CIOXHBIE COObITHA. PaccmoTpeHme cnydaeB u
BEPOSITHOCTh CYMMBI HECOBMECTHBIX COOBITHIA, BEPOSITHOCTD
MPOTUBOMNOJIOKHOTO cOoObITUsA. [loHATHE O HE3aBUCHUMOCTH COOBITUH.
BeposiTHOCTB U cTaTUCTHUECKAs YacTOTa HACTYIIEHUS COOBITHSL.

IToBTOpEeHUE

[ToBTOpenue kypca anreOpsl U HadaJl MaTeMaTHdeckoro ananusa 10-11
KJIACCOB.

I'eomerpus

BekTops! B
MIPOCTPAHCTBE

[Tonsatue BekTopa B mpocTpaHcTBe. CIIOKEHUE W BBIYMTAHHUE BEKTOPOB.
YMHOXeHue BeKTopa Ha yucio. KomiiaHapHbie BEKTOPBI.

OcHOBHasg 1Lenb — 3aKpeNuTh M3BECTHBIE YYalUMCsi U3 Kypca
IJITAHUMETPUU CBEACHHUS O BEKTOpaX M JCHCTBUSAX HaJ HUMHU, BBECTH
MOHSATHE KOMIUTAHAPHBIX BEKTOPOB B IPOCTPAH-CTBE U PACCMOTPETH BOIPOC
0 pa3loKeHUW J0OO0ro BEKTOpa MO TPEM JaHHBIM HEKOMILIAHAPHBIM
BEKTOPAM.

OcCHOBHBIE ONpeNETCHUs, OTHOCSIIHNECS K JIEUCTBUSAM HaJl BEKTOPAMH B
MPOCTPAHCTBE, BBOMATCS TaK e, KaK M JJs BEKTOPOB Ha IIJIOCKOCTH.
[ToaTOoMy M3II0KEHHE 3TOM YaCTH MaTepralia ABISETCS JOCTATOYHO CKATHIM.
bonee monpobHO paccMaTpuBatOTCs BOMPOCHI, XapaKTEPHBIE /I BEKTOPOB B
MPOCTPAHCTBE: KOMIUIAHAPHOCTh BEKTOPOB, MPABWJIO Tapaijie-Jenuneaa
CJIOKEHUS TPEX HEKOMIUIaHAPHBIX BEKTOPOB, Pa3JI0-KEHUE BEKTOpA MO TPEM
HEKOMILUIAHAPHBIM BEKTOpaM.

Meron
KOOpJWHAT B
MPOCTPAHCTBE.
JBrxeHus

Koopaunatsl Toukn U kKoopAuHATHl BekTopa. CKalsipHOE MPOU3BENECHUE
BEKTOPOB. YpaBHEHHE II0CKOCTH. [IBrxkenus. [Ipeo6pasoBanue nmomoodus.

OcHoBHast 1enb — CcGOPMHUPOBATH YMEHHME YYAIIMXCS NPUMEHSThH
BEKTOPHO-KOOPAMHATHBIN METOJ K PELICHUIO 3a]a4 Ha BBIUMCIICHHUE YIJIOB
MEXY NPSAMBIMH U IIJIOCKOCTSIMHU U Pac-CTOSHUN MEXY IByMs TOUKaMH, OT
TOUYKH JI0 MJIOCKOCTH.

JlaHHBI ~ pasfen  SABISETCS  HENOCPEACTBEHHBIM  MPOJOJIKE-HHEM
npenplayiero. BBoaurcs noHsTre npsMOyrojibHOW CH-CTEMbI KOOpJUHAT B
MPOCTPAHCTBE, MAAIOTCSI OMNpPENENeHUs KO-OpAMHAT TOYKM W KOOPAHMHAT
BEKTOpa, paccMaTpUBalOTCS MPOCTEUIINE 3aJaud B KOOpPAMHATAX. 3aTeM
BBOJIUTCSI CKa-JIIPHOE MPOM3BEICHNE BEKTOPOB, KPATKO MEPEUUCIISIIOTCS €r0
cBoiictBa  (0e3  1OKa3aTeNbCTBA,  IOCKOJIBKY  COOTBETCTBYIOLIHE
JI0Ka3aTeNnbCcTBAa OBUIM B Kypce IUIAHUMETPUH) U BBIBOJATCS (POPMYIIBI IS




BBIUHUCIICHUS YIJIOB MEXAY JBYMS MPSAMBIMH, MEXAy HpsIMOH U
IUIOCKOCTBIO. JlaH Takke BBIBOJA YpaBHE-HHMS IUIOCKOCTH U (OPMYIIBI
paccTosiHUA OT TOYKH JI0 IIOC-KOCTH.

B xoHue pa3zaena u3ydaroTcs IBUKEHMS B IIPOCTPAHCTBE: LICHTPAJIbHAS
CUMMETpUs, OCEeBas CUMMETpHA, 3epKailbHas cuMmMmerpus. Kpome Toro,
paccMOTpeHo npeodpazoBaHKUE MO0-OMsL.

Hunuaap, KoHyc,
niap

Ilonstne wmwmHapa. Ilnomans nosepxHocTw nunuHzapa. llonarue
konyca. [Imomaas moBepxHOCTH KOHYca. Y cedeHHbli konyc. Cdepa u map.
VYpaBuenue cdeprl. B3aumnoe pacnono-xokeHue cepbl U IIOCKOCTH.
KacarenpHast miaockocTs K cdepe. [Inomans cdeps.

OcHOBHast 1elb — JaTh Yy4yallUMCSl CHUCTEMAaTHYECKUE CBEAEHUs 00
OCHOBHBIX T€JaX U MOBEPXHOCTAX BpallleHUs — LWIUHIApPE, KOHYce, chepe,
niape.

N3yuenue kpyribix Ten (LMIMHAPA, KOHYCA, 1apa) U UX MMOBEPXHOCTEH
3aBepuIaeT 3HAKOMCTBO YYalIMXCi C OCHOBHBIMU IPOCTPAHCTBEHHBIMU
¢urypamu. BBomsATCS TMOHATHS OWIMHI-PUYECKOH M KOHUYECKOH
MOBEPXHOCTEH, LWIMHIPA, KOHYyCa, YCEYEHHOro KoHyca. C IOMOILIbIO
pa3BepTOK OIPENEIIAI0TCS IUIOIAAN UX OOKOBBIX MOBEPXHOCTEHN, BBIBOAATCS
COOTBETCTBY-IoIIME (OpMyJibl. 3aTeM JAI0TCs onpeneneHus chepsl U 1apa,
BBIBOJUTCS ypaBHEHHE C(epbl U C €ro MOMOIIbI0 HCCIEAYEeTCs BOMIPOC O
B3aMMHOM paclolokeHuu cdepbl M IuiockocTd. Ilmo-mane  chepbl
onpezenseTcss Kak Ipeaen I0CIeI0BaTeIbHOCTH IUIOIIAJEH ONKUCaHHBIX
OKOJIO c(hepbl MHOTOTPAHHUKOB NPU CTPEMJICHUH K HYII0 HAuOOJIBIIETO
pa3Mepa KaxIod TpaHH. B 3agadax paccmaTpHBarOTCA —pa3iIM4yHbIC
KOMOMHAIMK KPYT-JIbIX TeJl 1 MHOTOTPAaHHUKOB, B YaCTHOCTH OINKCAHHBIE U
BIIM-CaHHBIEC IPU3MBI U TUPAMU].

B nanHOM paszgene M3NOXKEHBI TAaKXKE BONPOCHI O  B3aMMHOM
pacroyio)keHUH cdepbl M MPAMON, O CEUEHHUSIX UWIMHIPUYECKOH U
KOHUYECKOW MOBEPXHOCTEN Pa3INYHBIMU IUIOCKOCTSIMH.

OO0BEMBI TET

O6bem mpsiMoyrosibHOTO Tapaienenuneaa. O0beMbl MPs-MON MPU3MBI
n uunuHApa. O0beMbl HAKJIOHHOM MPHU3MBI, MU-pamMuibl U KoHyca. O0beM
mapa u mwiomanb cheprsl. OObeMbl MIAPOBOTO CErMEHTA, LIAPOBOTO CIIOS U
IIaPOBOT'O CEKTOpA.

OcHoBHasl 11e/1b — BBECTHU IMOHATHE 00beMa Tella U BbIBE-CTU (DOPMYIIBI
JUIS. BBIYMCIIEHUST OOBEMOB OCHOBHBIX MHOTOTPAH-HUKOB M KPYIJIBIX T,
W3Y4YEHHBIX B KypCe CTEPEOMETPHUH.

[lonsiTne oObema Tena BBOJAWUTCA AHAJIOTMYHO TOHATHIO IJIO-IIAAH
mockoi ¢urypsl. @opMyIUpyIOTCSI OCHOBHBIE CBOMCTBA 0OBEMOB M HA UX
OCHOBE BBIBOJIUTCS (hopMylia 0ObeMa Mpsi-MOYTOJIbHOTO Mapajuiesenunesna,
a 3areM NpsAMOW Tpu3Mbl U HuIuHApa. POpMysbl 00BEMOB APYIHX Tel
BBIBOJISITCS C MO-MOILBIO MHTErpanbHOM hopmyisl. Dopmyrna oObema mmapa
UC-TIOJIb3YeTCs IS BBIBOAA (hOPMYJIbI TUIOMIAAN CHEPHI.

[ToBTOpEHME [ToBTOopenue kypca reomerpun 10-11 kimacco. Pemenne 3amay.
Tematnueckoe uranupoBanue 10-11 xkmaccor
ConepxaHue nporpaMmMbl 10 knacc 11 knacc [To nmporpamme

Auiredpa u HayaJjia aHAJIU3a 136 4 136 4 272




JlericTBUTENbHBIE YUCIIA

12

YucnoBsle GyHKIUU

10

Tpuronomerpuyeckue GyHKIUH

24

Tpuronomerpuyeckue
YpaBHEHHUS U HEPABEHCTBA

10

ITpeoOpa3oBanue
TPUTOHOMETPUUYECKHX
BBIPAKECHUI

21

KommiiekcHrlie uncia

[IpousBoHas

29

Komb6unaropuka 1 BEposITHOCTh

Obobwarouee noemopeHue

14

20

34

MHuorousieHsl

10

Crenenu v kopHu. CTenieHHbIE
GbyHKIHH.

24

[TokazarenbHas u
norapudmuueckas GQyHKIUN

31

Nurerpan

DneMeHThl KOMOWHATOPUKH,
CTaTUCTHKHU U TEOPHU
BEPOSATHOCTEH

VYpaBHEHUS U HEPABEHCTBA.
Cuctembl ypaBHEHHH 1
HEPaBEHCTB.

33

I'eomerpus

68

68

136

Bcero

204

204

408

Oowan xapakmepucmuka yuedoHo20 npeomema




B kypce MaTemaTuku conepxkaHue oOpa3oBaHHUs, MPEICTABICHHOE B OCHOBHOMW IIKOJIE,
pa3BHUBAETCS B CIEAYIOIINX HAPaBICHUAX:

o CHCTEMaTH3allMsl CBEIEHHH O 4Hciax; (popMUpOBaHHE MPEICTABICHUH O pacUIMpEeHHH
YHUCIOBBIX MHOXXECTB OT HATYPaJbHBIX J0 KOMIUIEKCHBIX KakK CIIOCO0€ MOCTPOCHUs
HOBOI'O MAaT€MaTHYeCKOro ammapara Uil pelleHMs 3ajJad OKpYXKAoLEro Mupa Hu
BHYTPEHHUX 3a/1a4 MATEMaTUKH; COBEPIICHCTBOBAHNE TEXHUKHU BBIYUCIICHUN;

o pa3BUTHE M COBEPLICHCTBOBAHMWE TE€XHUKU aJreOpanyeckux NpeodpazoBaHUM, peLICHUs
YPaBHEHHUI, HEPABEHCTB, CUCTEM;

o CHCTEMaTH3alMsl W pacliMpeHHe CBeAeHUH O (QYHKIMIX, COBEPIICHCTBOBAHUE
rpadpuUecKuXx ~ yMEHHWH; 3HAKOMCTBO C OCHOBHBIMH HAEIMH W  METOJaMHU
MaTEMaTUYECKOI0 aHalu3a B 00beMe, I03BOJISIOLIEM MCCIEA0BATh 3JEMEHTApHBIE
(GyHKIMU ¥ pemaTh NpocTeiinne reoMeTpudeckue, GU3nYeckue u Apyrue MpHKIaTHbIe
3a/1a4i;

o paclIMpeHHe CHUCTEMbl CBEJEHMH O CBOMCTBaX IJIOCKUX (QUryp, CUCTEMaTHUECKOE
M3Y4YEHHUE CBOMCTB MPOCTPAHCTBEHHBIX TEJI, PA3BUTHUE MIPEICTABICHUN O TEOMETPUUECKUX
U3MEPEHUSX;

o Ppa3BUTHE IPEACTABICHUM O BEPOATHOCTHO-CTATUCTUYECKMX 3aKOHOMEPHOCTSIX B
OKpYXaroIlleM MHUPE;

o COBEpILEHCTBOBAaHUE MATEMATUYECKOTO PA3BUTHS 10 YPOBHS, MO3BOJIAIOILIEIO CBOOOIHO
IPUMEHSTh U3y4eHHbIE (PAKThl M METOABI IIPU PEIICHUU 33Ja4 U3 Pa3JIMYHbIX pa3JIeloB
Kypca, a TaK)Ke UCIO0JIb30BaTh UX B HECTAHIAPTHBIX CUTYALIUSX;

« (opMupoBaHue crOCOOHOCTH CTPOMTH W HCCIENOBaTh MPOCTEHIINE MaTeMaTHYecKue
MOJIENIU TIPH PEUICHNHU MPUKIAIHBIX 337134, 33/1a4 U3 CMEXHBIX JAUCHUIUIMH, YriyOneHue
3HaHUN 00 OCOOEHHOCTSAX NPUMEHEHHUS MaTeMaTHYeCKUX METO/J0B K MCCIEIOBAHUIO
IPOIIECCOB U SIBJICHUH B IPUPOJIE U 0OIIeCTBE.

3aoauu I1I cmynenu oopaszoeanus:

3amauaMu cpefHero (MOJHOro) oouero oopa3oBaHUs SBISIOTCS pa3BUTHE MHTEpeca K
NO3HAHUI0O W  TBOPYECKUX CHOCOOHOCTEH  oOywaromierocs, (opMHUpOBaHHE HaBBIKOB
CaMOCTOSITENIbHOW y4eOHOH JIeATeNbHOCTH Ha oOcHoBe JuddepeHnuanun o0ydeHus. B
JIOTIOJTHEHHUE K 00513aTeNIbHBIM ITPEeIMETaM BBOJISATCS MPEAMETHI [0 BEIOOPY caMUX 00y4aroImuXxcs
B LIEJISIX Peau3allii HHTEPECOB, CIOCOOHOCTEHN U BOZMOKHOCTEHN JINYHOCTH.

Lenw» Kypca:

CnocoOcTBOBaTh (D OPMHUPOBAHHIO MAaTEMaTHYECKOW  KYIbTYphl, (HOPMHUPOBAHHIO
WHTEJIEKTYAIbHO-TPAMOTHOM  JIMYHOCTH, CIIOCOOHOM CaMOCTOSITENbHO TIONy4YaTh 3HAHUS,
OCMBICJICHHO BBIOMpaTh MPOPECCHI0 M CICIHATLHOCT B COOTBETCTBHH C 3asBJICHHBIM
npoduiemM 00pa3oBaHus B YCIOBHUSIX MOJEPHU3AINHA CUCTEMBI 00pazoBanus PO.

N3yuenne marematuku B 10-11 kmaccax Ha TpoMIBHOM YpOBHE HaIpaBJIeHO Ha
JOCTHKEHUE CIEAYIOUINX Ueell:

o (opmupoBaHue MpeCTaBICHUN 00 HIEIX U METOJaX MaTeMaTHKH; O MaTeMaTHKe Kak

YHHUBEPCATHHOM SI3bIKE HAYKH, CPEICTBE MOJICTTUPOBAHUS SIBIICHUI U MPOIIECCOB;

o OBJIQJICHUE YCTHHIM W THUCHMEHHBIM MAaTEMAaTUYECKUM SI3BIKOM, MaTeMaTHYECKUMU
3HAHUSIMH W YMEHUSIMH,  HEOOXOIMMBIMH  JUIS ~ W3YYEHHUs  IIKOJbHBIX



€CTeCTBEHHOHAYYHbIX JUCHUIUIMH, Ui TPOJOJDKCHUS OOpa3oBaHHs W OCBOCHUS
U30paHHOH CIeNUAIbHOCTH Ha COBPEMEHHOM YPOBHE;

pa3BUTHE JIOTUYECKOIO MBIIUIEHUS, AJITOPUTMUUECKON KYJIbTYpPbl, IPOCTPAHCTBEHHOI O
BOOOpaXEHUS, pa3BUTHE MATEMAaTHYECKOTO MBIIUICHUS M WHTYHIMH, TBOPYECKUX
CHOCOOHOCTEl Ha ypOBHE, HEOOXOAMMOM Ui MPOJOJKEHHS OOpa3oBaHUA U JUIA
CaMOCTOSITENILHOM J1eATeNbHOCTH B 00JaCTU MaTEeMaTHKU U €€ MPUIOKEHU B Oymyiien
npodeccuoHanbHOM NesTeNbHOCTH;

BOCIIUTAHHUE CPEACTBAMU MATEMATUKU KYJIbTYpbl JIMYHOCTH: 3HAKOMCTBO C HCTOPHUEHN
pa3BUTUSL MAaTEMaTHKH, SBOJIOLMEN MaTeMaTUYeCKHX WJEeW, MOHMMaHUE 3HAYUMOCTHU
MaTEeMaTHKH JUIsl 00LIECTBEHHOTO IIporpecca.

Tpebosanusn K ypoeHio mamemamuyecKoil no020moeKu

B pe3ynbraTe u3yueHuss MaTeMaTUKH Ha MPO(QUILHOM YPOBHE B CTapIIeH MIKOJIE YYCHHUK
JIOJDKEH

3HaTh:

3HAYEHUE MaTeMaTHYeCKOM HAayKu A pelIeHMs 33a/ad, BO3HUKAIOIIMX B TEOPUU U
IPAaKTUKE; LIMPOTY M OrPAaHUYEHHOCTh IPUMEHEHUS MaTEeMaTHYEeCKUX METOJ0B K
aHaJIU3y U MCCIIEIOBAHUIO IIPOLECCOB U SBICHUN B IPUPOJE U OOILECTBE;

3HauU€HUE TPAKTUKK M BOIPOCOB, BO3HUKAIOUIUX B CaMOMl MaTeMaTuke, JUIs
(GopMHUpOBaHUS U Pa3BUTHS MAaTEMAaTUYECKON HAYKU;

UJEH pacIIUpEeHHs YHMCIOBBIX MHOXECTB KakK cIoco0a IOCTPOEHHMS HOBOTO
MaTEMaTUYECKOTO ammapara JUisi pelleHUs] MPaKTUYECKUX 3aJad U BHYTPEHHMX 3alady
MaTEMAaTHKH;

3HaYeHHEe HJIed, METOJIOB M pe3yJbTaTOB ajareOpbl M MaTeMaTUYeCKOro aHajau3a Jyis
IIOCTPOEHHUS MOJIETIEN pEaJIbHBIX ITPOLIECCOB U CUTYaLIN;

BO3MOXXHOCTH T€OMETPUYECKOI0 S3bIKa KaK CpEACTBA OMNMCAHUS CBOMCTB pealbHbIX
MPEIMETOB U UX B3aUMHOT'O PACIOJIOKEHUS;

YHHUBEpPCAJIbHBIA XapakTep 3aKOHOB JIOTMKM MAaTEeMaTHMUeCKUX pacCyXIEHUH, HX
NPUMEHUMOCTh B Pa3JIMYHBIX 00JIACTAX YEIOBEUECKON JESATENbHOCTH;

pasnuuve TpeOOBaHUI, TMpenbsABIAEMBIX K JOKa3aTeJbcTBAaM B MaTeMaTHKe,
€CTECTBEHHBIX, COLIMAJIbHO-DKOHOMMUYECKHUX U T'YMaHUTapHbIX HayKaX, HA MPAaKTHKE;
pPOJIb AKCHOMAaTHKU B MaTEMAaTHKE; BO3MO>KHOCTh IIOCTPOEHUSI MAaTEMATHUYECKUX TEOPHUIl
Ha aKCMOMAaTHYECKOW OCHOBE; 3HaUCHHWE aKCMOMATHKHU Ui OPYTruX oOyiacTed 3HaHUS U
JUISL IPAKTUKH;

BEPOATHOCTHBIX XapaKTep pa3jMuYHbIX MPOIECCOB M 3aKOHOMEPHOCTEH OKpPYKAIOLIETro
MUpa.

Yucnoevie u 6yK68HHble GbIPAIICCHUA

YMmerh:

BBIMOJHATh apU(PMETHUECKUe NEHUCTBUS, cOoYeTas YCTHbIE M IHUChMEHHBIE MPUEMBI,
IIPUMEHECHNE BBIYUCIIUTENBHBIX YCTPOWCTB; HAXOAWUTh 3HAYCHUsA KOPHSA HATYypaJbHOU
CTETIEHU, CTENEHH C pPALMOHAIBHBIM TIOKa3aTeneM, Jorapudma, HCIONb3YyS MpH
HEOOXOMMOCTH BBIYUCIUTEIbHBIE YCTPOWCTBA; MOJIb30BATHCSI OLICHKON U MPUKUIKON
IIPU IPAKTUYECKUX PACUETAX;



NPUMEHSATh TIOHSATUS, CBSI3aHHbIE C JCJIUMOCTBIO IEJbIX YHCEN, NpHU PpPEUICHUU
MaTeMaTUYeCKHUX 3a/1a4;

HAXOJIUTb KOPHU MHOTOYJICHOB C OJHOW MEPEMEHHOM, pacKJiaJbIBaTh MHOTOYICHBI HA
MHOXHTEJIH;

BBIMOJHATh JCHCTBHUSI C KOMIUIGKCHBIMU YHCIIaMH, II0JIb30BAThCS T€OMETPUUYECKON
MHTEpIIpeTalield KOMIUIEKCHBIX YHCEN, B MPOCTEHIINX CIIy4asX HaXOAUTh KOMITJICKCHBIE
KOPHH YpaBHEHUH C IeHCTBUTEIbHBIMU KOI(PPHUIIEHTAMU;

IPOBOAMUTH MPEOOpPa3OBaHUs YHCIOBBIX M OYKBEHHBIX BBIPAKEHUHN, BKIIOYAIOIINX
CTEMEeHH, PaluKalbl, JorapuMbl U TPUTOHOMETpHUUYECKUE (HYHKIUH.

HUcnonb3oBaTs npuoOpeTeHHbIe 3HAHUS M YMEHHMSI B NPAKTHYECKON AesiTeJIbHOCTH U

NOBCEAHEBHOM KM3HM IS

YMmernb

MPAKTUYECKUX pacueToB Mo GopmynaM, BKIOYas (HOpMYIbI, colepiKallue CTeleHH,

panukanel, Jjorapumbl W TPUTOHOMETpUYECKHE (YHKIMHU, MpU HEOOXOIUMOCTH

MCIIOJIB3YsI CIIPABOYHBIE MAaTEPHUAIIbI i MPOCTEHIIINE BRIUNCIUTEIHHBIC YCTPOUCTBA.
Dyukyuu u cpaguxu

OTIpeneNaTh 3HaueHHe (YHKIWU 0 3HAYCHHIO apryMEHTa TpPH Pa3IMYHBIX CIOco0ax
3amaHus (QYHKIHH;

CTPOUTH TPaPUKH U3YIEHHBIX (PYHKIHH, BBIMOIHATH MPEOOpa30BaHMs IPadUKOB;
OMMCHIBATh MO IpaduKy U Mo GopMylie IOBEIEHNE U CBOWCTBA (YHKIIHIA;

pelaTh ypaBHEHUsI, CHCTEMbl YpaBHEHUI, HEPaBEHCTBA, UCIOIb3Ysl CBOWCTBA PYHKLUHN U
uXx rpapuyecKue npeacTaBIeHus.

Hcnonb3oBaTth npuoOpeTeHHbIe 3HAHMA M YMEHHSI B NPAKTHYECKOH AEATEJbHOCTH H

MOBCETHEBHOM KM3HHU IS

ONMMCAHHUA M UCCIEJOBaHMSI C TMOMOLIbI0 (QYHKIMH peadbHBIX 3aBHUCHUMOCTEH,
MpEJICTaBICHUS] UX TpapUUEeCKH; HHTEPIPETAUU IPaPUKOB peaIbHbIX MPOLIECCOB.

Hauana mamemamuueckozo ananusza

YMmerh:

HaXOJHUTh CyMMY OECKOHEUHO yOBbIBAIOLIEH reOMEeTPpUUYECKON MPOrPECcCU;

BBIYUCIIATh TPOU3BOAHBIE U TEPBOOOpa3HBbIE 3JIEMEHTAPHBIX (YHKIMHA, NPUMEHss
OpaBuia BBIYMCICHUS TPOU3BOJAHBIX M TMEPBOOOpA3HBIX, HCIOJB3YS CHpPaBOYHBIE
MaTepUabl;

ucceoBaTh (QYHKIMH U CTPOUTH UX IPaUKU C TOMOIIBIO TPOU3BOIHOM,;

pelaTh 3aja4i ¢ IPUMEHEHHEM YPaBHEHHMsI KacaTeabHOU K rpaduky QpyHKINY;

pelaTth 3aJa4d Ha HaXO0XJAEHHE HauOOJbIIEr0 W HAaUMEHBIIEro 3HaueHus (QyHKIUU Ha
OTpE3KE;

BBIUMCIIATH IUIOIIAb KPUBOJIMHEHHON Tpamnenuy.

HUcnonb3oBaThs NpuoOpeTeHHbIE 3HAHUS M YMEHHMSI B NPAKTHYECKON AesiTeJIbHOCTH U
NOBCEIHEBHOM KU3HHU IS



peLIeHUs TeOMETPUYECKHX, (PU3NYECKIX, SKOHOMHUYECKUX M JAPYIUX MPHUKIAIHBIX 3a/1a4,
B TOM YHCJIE 33/1a4 Ha HAMOOJIbILIME U HAUMEHBIINE 3HaYEHMs C IPUMEHEHUEM amrapaTa
MaTEMATUYECKOT0 aHAIU3A.

Ypagueuuﬂ U Hepaeencmea

YMmeTh:

peliaTh paloOHAIbHEIE, TOKA3aTeIbHBIC U JIOTapu(MUYICCKUE YPABHEHHS 1 HCPAaBEHCTBA,
HMppaloOHaJIbHbIE U TPUTOHOMETPUUYECKUE YPABHEHHUS, UX CUCTEMBI;

JIOKa3bIBATh HECJI0)KHBIC HEPABEHCTBA;

pemaTh TEKCTOBBIE 3aJauyd C IOMOIIBK)  COCTAaBJICHHS YpPaBHEHUM, U HEPABEHCTB,
MHTEPNPETUPYS PE3YJIbTAT C YYETOM OIPAHUYEHUN YCIOBHUS 3a]1a4H;

n3o0paxaTb Ha KOOPJIMHATHOW IUIOCKOCTHM MHOXECTBA pELIEHUM YypaBHEHUH U
HEPaBEHCTB C JBYMsI IEPEMEHHBIMU U UX CUCTEM.

HAXOJWUTh MPUOJIMKCHHBIE PEIICHUS YPaBHEHUH M MX CHUCTEM, HCIIONB3Yys rpauaecKuii
METO/I;

pemaTh ypaBHEHHUs, HEPABEHCTBA W CHCTEMbl C TIPUMEHEHUEM rpaguyYecKux
MPEJICTaBICHU, CBOMCTB (PYHKIIMIA, TPOU3BOTHOM.

Hcnonb3oBaTth npuodpeTeHHble 3HAHMSA W yYMeHHSl B NPAKTHYECKOW JeATeJbHOCTH U

NMOBCEIHEeBHOM KM3HHU T

IMOCTPOCHHUA U UCCIICAOBAHUSA HpOCTGﬁH.IHX MaTeMaTHUYECKUX MOJCIICH.

Inemenmut KOM6uuam0pul<u, cmamucmukuy u meopuu 3ep0}1mnocmeﬁ

YMmerh:

pewmatb mIpocTelive KOMOMHATOpHBIE 3aJadd  METOJOM Iepebopa, a Takke ¢
UCIOJIb30BAaHUEM  HU3BECTHBIX  (GopMmyn, TpeyronbHuka Ilackans;  BBIYMCIATH
koa(p¢unmentsl OuHOMa HploTOHA 1Mo Qopmyse U ¢ HCMONb30BAaHUEM TPEYroJIbHUKA
ITackans;
BBIUNCIIATH, B IPOCTEHIINX CIy4yasiX, BEPOATHOCTH COOBITHI Ha OCHOBE IMOJCYETa YHCIIa
HCXOJI0B.

T'eomempusn

YMmerh:

COOTHOCUTh TUIOCKHE TE€OMETpUYECKHE QUTYpBl M TpeXMepHble OOBEKTHI C UX
OMHMCAHUSAMHU, YePTEKAMH, HU300pKEHUSMHU; PA3NIW4YaTh W AHATU3UPOBATH B3aUMHOE
pacmnoyioxkeHue Quryp;

I/1306pa}KaTB rCOMCTPHYCCKUEC q)HprI)I H TCJIa, BBIMTOJIHATE YEPTCK MO YCIIOBUIO 3a1a4H,
pe€miaTb rCOMCTPUUICCKUEC 3aaa4u, OIMUpPasiCh HAa U3YUCHHEBIC CBOHCTBA IITAHUMETPHUICCKUX
U cTepeoMeTpuyecKuX (GUryp U OTHOLICHUH MEXIy HUMH, IPUMEHss anreOpandeckuil u
TPUTOHOMETPUYECKHUH ammnapar;

MIPOBOJIUTh JOKA3aTeNIbHbIE PACCYXKACHUS IMPHU pPEUICHUU 3a]ad, JOKa3blBaTh OCHOBHBIE
TEOpEMBI Kypca;

BBIYUCIIATH JIMHEHHBIE 3JIEMEHTHI U YIJIBI B IPOCTPAHCTBEHHBIX KOHPHUTYypaIHIX, 00bEeMbI
Y TUTOIIA M TIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ M MX MPOCTEUIINX KOMOMHAITU;
MPUMEHSTh KOOPJIUHATHO-BEKTOPHBII METOJ [IJIsl BBIYMCIICHUS OTHOIIEHUH, PACCTOSHUM
U YIJIOB;



¢ CTPOHTbH CEUYEHUS MHOTOTPAHHUKOB M N300pakaTh CEUECHUS TEJ BpAICHUSI.
Hcnonb3oBaTh NnpuodpeTeHHbIE 3HAHUSA M YMEHHUS B IPAKTHYECKOH JesITeIbHOCTH H
NOBCEeHEBHOM KU3HH IS

o HUcclefOoBaHUS (MOJEIMPOBAHUS) HECIOKHBIX MPAKTHYECKHX CHUTyalluid Ha OCHOBE
U3y4eHHBIX (POPMYI U CBOMCTB (HUTYD;

o BBIUMCIICHUS [UIMH, IUIOMIAZe M OOBEMOB pealbHBIX OOBEKTOB NPU PpEIICHUH
NPAaKTUYECKHUX 3334, UCIIOB3YsI P HEOOXOIUMOCTH CIIPABOYHUKH U BBIYUCIIUTEIILHBIC
YCTpOICTBA.

o aHAIN3a peallbHbIX YMCIIOBBIX JAaHHBIX, NIPEJCTABICHHBIX B BUJAE AUarpaMM, rpa(uKos;
JUI aHajau3a UH(OPMAIMK CTATUCTHYECKOTO XapaKTepa.

Ooweyueonvie ymenus, Ha6bIKU U CHOCOOBL OeameIbHOCmU

« B xome m3ydyeHuss mareMaTHKH B NPO(UIBHOM Kypce CTapIield IIKOJIBI YyJalluecs
MPOJIOHKAIOT OBJa/IEHUE Pa3HOOOPa3HBIMU CIOCOOAMHU ACSITENBHOCTH, MPUOOPETAIOT U
COBEPIICHCTBYIOT OIIBIT:

o TPOBEACHUA JOKA3aTENIbHBIX PACCYXIEHUH, JOTHYECKOT0 OOOCHOBAHHS BBIBOJOB,
UCIIONIb30BAHUSl PA3NUYHBIX S3bIKOB MATEMATUKH JI WILIIOCTPALUU, WUHTEPIpETaIiH,
apryMeHTallud U JJOKa3aTelbCTBa;

o pelIeHMs] LIMPOKOTO KJjacca 3aJad W3 pa3iMuHbIX pa3/eioB Kypca, MOUCKOBOM U
TBOp‘lGCKOI;'I ACATCIIBHOCTH IIPpHU PCIICHUU 3a1a4 MHOBBIIIEHHON CII0KHOCTH M HETUIIOBBIX
3a/1ay;

o IUIAHUPOBAHMS U OCYIIECTBICHUS AITOPUTMHYECKON MAESTENIbHOCTU: BBINOJHEHUS U
CaMOCTOSITEJIBHOTO COCTAaBJIEHUSI ANTOPUTMUYECKUX MPEINUCAHUA W WHCTPYKIUH Ha
MaTeMaTUYeCKOM MaTepHalie; MCIHOJIb30BaHUS M CaMOCTOSITENIBHOTO COCTaBJICHUS
dbopMyn Ha OCHOBE OOOOIIEHHS YACTHBIX CIy4aeB M pPE3yJbTaTOB HKCIEPHUMEHTA;
BBITIOJTHCHHA PACUYCTOB MPAKTHYCCKOT'O XapaKTepa,

e TIOCTPOCHHA MW HCCICAOBAHHUA MATCMATHYCCKUX MOI[GJ'IGﬁ IJi1 onruCaHus W PCIICHUA
MNPUKJIAAHBIX 3adad, 3aJad U3 CMCKHBIX AUCHUIIINH N peaanoﬁ JKU3HU, MMPOBEPKU U
OIICHKM PE3yJbTAaTOB CBOEW pPaOOTBhI, COOTHECEHUS HMX C TOCTABJICHHOW 3ajavyeu, C
JUYHBIM KU3HEHHBIM OIBITOM;

e CaMOCTOATENBHOW paboOThl C HMCTOYHHKAMH HWHQPOpMAIUHU, aHalu3a, 0000IIeHus u
CUCTEMAaTH3AINH MTOJYIeHHON HH(pOpMAIHK, UHTETPUPOBAHUS €€ B INYHBIN OIIBIT;

e BO3MOXHOCTH T€OMETPHUYECKOr0 s3bIKa KaK CpPEACTBA OINMCAHUS CBOMCTB peaIbHBIX
MPEAMETOB U UX B3aUMHOTO PACTIOJIOKEHHUS.

B nanHOM Kypce eedyujumu memodamu obyuyenus npeomemy AGNANOMCA: OObICHUTEIHHO-
WJUTIOCTPATUBHBIM U PENPOIYKTUBHBIN, XOTS UCMOIb3yeTCS U YaCTUYHO-TIOMCKOBBIA. Ha ypokax
UCTIOJIB3YIOTCS 2J1eMEHMbl C1eOYIOUAUX MEXHOI02Uil: TUYHOCTHO OPUEHTHPOBAHHOE 00yUYeHHe,
00yJeHue C MPUMEHEHUEM KOMITETEHTHOCTHO-OPUEHTUPOBaHHBIX 3ananuid, UKT.



HUKT- xoMneTeHIINHA

CO3/1aBaTh pa3IMYHbIC FTEOMETPUICCKHUE OOBEKTHI C UCIIOIH30BAHUEM BO3MOXKHOCTEH
CIEUATbHBIX KOMIIBIOTEPHBIX HHCTPYMEHTOB;

CO3aaBaThb AUuarpaMmsbl pas3JIM9HbIX BUJOB (aJII‘OpI/ITMI/I‘-IeCKI/IC, KOHICIITYAJIbHBIC,
KJaccu(pUKaMOHHBIE, OPraHU3alMOHHbIE, POICTBA U JIP.) B COOTBETCTBUU C PEIIAeMbIMH
3aJa4amu;

CO3aBaTb BUPTYAJIbHBIC MOJACIIN TpéXMepHBIX O6T>CKTOB MMPOBOAUTDb €CTCCTBCHHO-
HayYHbIE M3MEPEHUs, BBOAUTH PE3YNIbTAaThl H3MEPEHUH U APYTUX HU(PPOBHIX JAHHBIX U
00pabaThIBaTh UX.

CTPOUTH MAaTCMATUYCCKUC MOJCIIN,

MOJIETTMPOBATh C MCIOJIb30BAHUEM CPECTB IPOrPaMMUPOBAHHUS

IIPOEKTUPOBATh U OPIaHU30BBIBATH CBOIO MHAUBULYAIbHYIO U IPYIIIOBYIO
JIeATeIbHOCTh, OPraHU30BBIBATh CBOE BpeMs ¢ ucronb3oBanuem VKT,
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Tematuueckoe IJIAHUPOBAHHUC

Ha 2017 - 2018 yueOHbIN TO

10 IIPEIMETy MaTeMaTHhKa

10 xiacc

Camapa 2017



TemaTnueckoe mianuposanme 10 kiaace

Ne Tema ypoxka u pasuen Konnu [Hara
4acoB MIPOBEICHUS
1 | [loBropenue marepuana 7-9 ki 3 CeHTAOpb
2
3
Baok 1. [lelicTBUTe/IbHbIE YHCJIA. 12
4 | HarypasbHbIC U IIE€TIbIC YNCIIA. 3 CeHTAOPb
5
6
7/ | PanmoHanpHbIE yKCa. 1 CEHTAOPb
8 | UppamumoHaibHbIC YUCIIA. 2 CEHTAOPh
9
10 | MHOX€eCTBO AEUCTBUTEILHBIX YUCEN 1 CEHTAOPH
11 | Moaynb 1eHCTBUTEIBHOIO Ynciaa 2 CEHTSIOph
12
13 | KourpoabHas padora Ne 1 o Teme 1 CEHTSAOPh
«JleficTBUTENbHBIE YUCIIaY
14 | Meroa MaTreMaTH4e€CKON UHAYKIIMU 2 CEHTSAOPh
15
Biok 2. BBeieHune B cTepeoMeTpHIo. 15
IMapa/uieIbHOCTH NPSIMBIX U ILUIOCKOCTEIA.
16 | IIpeameTt crepeomeTpr. AKCHOMBI CTEPEOMETPHH 1 CEHTAOPH
17 | Hekotopsble cieACTBUS U3 aKCUOM 1 CEHTSIOpb
18 | Pemenue 3a7a4 Ha MPUMEHEHUE aKCUOM 2 CEHTSIOph
19 | crepeoMeTpun U UX CJICICTBUN
20 | [NapanyenbHble IpsIMble B TPOCTPAHCTBE 1 CEHTAOpb
21 2 CEHTSIOph
22 [TapamiensHOCTB TPEX NPSIMBIX.
23 . 2 CEHTSIOph
24 [TapamienpHOCTh IPSIMOM M INTIOCKOCTH
25 | Pemenue 3agau o teme «[lapannenbHOCTh 1 CEHTSIOph
MIPSIMBIX, IPSIMOM U TUIOCKOCTH.»
26 | CkpemuBaromyecs mnpsiMsie. 2 CeHTs0pb
27 OxkT10ph
28 | Yruel ¢ cCOHaNpaBICHHBIMH CTOPOHAMH. YTOII 1 OxTs6pB
MEXTY TIPSIMBIMU
29 | Pemenue 3anau. 1 OxkT10ph
30 | KonTpoJannasi pa6ora Ne2 o teme 1 OxkT0ph
«[TapannenbHOCTh MPSMBIX, TPSIMON M TITIOCKOCTH)
Baok 3. YucjoBbie GyHKIIUH. 9
31 | Ompenenenue YMCIOBOM (PYHKIIMH U CIIOCOOBI €€ 2 OxTs6pB
32 | 3amaHus
33 | CpoticTBa (pyHKIIHIA 3 OxkT0ph
34
35
36 | Ilepuomgnueckue GyHKITUN 1 OxkT10ph
37 | ObpatHas hyHKIIHS. 2 OKTs0pb
38
39 | KontpoabHas padora Ne 3 o teme «HucaoBsie 1 OKTs0pb
GyHKITINY
bJaok 4. [lapajqieJbHOCTH MJI0CKOCTEN. 8




40 | INapannenbHble I0cKoCcTH. [Ipu3HaK 1 OKTs0pb
[apaJUIEIbHOCTH JABYX IJIOCKOCTEH
41 | CpolicTBa MapauieIbHbBIX TNIOCKOCTEH 1 OKT0pb
42 | Pemenue 3amau no teme «IlapannensHocts 1 OxTs16pB
IIJIOCKOCTEN»
43 | Terparap 1 OxkT10ph
44 | Tlapamnenenure. 1 OKT0pb
45 . 2 OKTs0pb
16 3asa4 Ha IOCTPOECHUE CEUEHUI
47 | KonTpouabHasi padora Ne4 1o Teme 1 OKTs0pb
«ITapanmnesbHOCTb NPSMBIX U INIOCKOCTEN
Baok 5. Tpuronomerpuyeckune pyHKIum. 24
48 | YucnoBas OKpYKHOCTb. 2 OxkT1s0ph
49
50 | YucnoBas OKpY»XKHOCTh Ha KOOPIMHATHOM 2 OKTs0pb
51 | mmockocTw. Hos6pn
52 | Cunyc u xocunyc. TaHTeHC ¥ KOTAaHTEHC. 3 Hos6pp
53
54
55 | Tpuronomerpuyeckue GyHKIUHA YUCIOBOTO 2 Hos6pn
56 | aprymenra.
57 | Tpuronomerpuyeckne GyHKIHUN YTIIOBOTO 1 Hos6pp
apryMeHTa.
58 | ®ynkuuu y = SiNX, Y = COSX, WX CBOWCTBA U 3 Hos6pn
59 | rpaduku
60
61 | KonTpoabHasi padora Ne S no Teme 1 Hos10ps
«Tpuronomerpuueckue QyHKITUNY.
62 | I[Moctpoenue rpaduka dpynkipn y=mf(x) 2 Hos10ps
63
64 | [loctpoenue rpaduka dpynkimn y=Ff(kx) 2 Hos6ps
65
66 | I'paduk rapMOHHYECKOr0 KOeOaHUs 1 Hos10pb
67 | ®ynkuum y = tgX, Y = CtgX, ux CBOHCTBa U 2 Hos6pp
68 | rpaduku.
69 | OOpaTHbIE TPUTOHOMETPHUECKUE (PYHKIMH 3 Hos10ps
70
71
Bbaok 6. IlepnieHANKY/JISIPHOCTH NPSAMBIX U 20
IIOCKOCTEl
72 | lleprieHAUKYISIpHBIE TIPSIMBIE B TIPOCTPAHCTBE. 2 Hos6pp
73 | [lapannenbHble npsMble, NEPIEHANKYISAPHbBIE K HexaOpb
TJTOCKOCTH.
74 | [lpu3Hak neprneHauKyISIPHOCTH MPSMOH U 2 HexaOpb
75 | IIIOCKOCTH
76 | Teopema o mpsIMOii, EPIIEHAUKYIIIPHOM K 1 HexaOpb
TUTIOCKOCTH
77 | IlepnieHAMKyISIpHOCTh OPSIMOM U IJIOCKOCTU 1 JexaOpb
78 | PaccTostHue OT TOYKH 10 INIOCKOCTH. 1 Jexabpp
79 4 JHexabpp
28 Teopema o Tpex nepneHaAnKyIApax

82




83 | Yrom Mexay npsiMOl U TUTIOCKOCTHIO 1 Jexabpp
84 3 HexaOpb
85 | [IByrpaHHbIii yrou
86
87 | IleprieHIUKYIIPHOCTD IIIOCKOCTEH 1 JHexabpb
88 | IlpssMOyTroJIbHEIN mapajuieIenuIie]] 1 Jlexabpb
89 | Pemenue 3a1au Ha IPSAMOYTOJILHBIN 1 JHexabpb
napajJiesIenuIe]|
90 | Pemenue 3ama4 no teme «lleprneHAUKYISIPHOCTD 1 HexaOpb
IIPSIMOM U TNIOCKOCTH»
91 | KonTpoabHasi pabora Ne6 10 Teme 1 HexaOpb
«IleprneHAMKYISIPHOCTD NPSIMBIX U INIOCKOCTEM»
baok 7. Tpuronomerpuyeckue ypaBHeHHUsl. 10
92 | [Ipocteiimme TPUTOHOMETPUICCKHE YPAaBHCHUS U 4 JHexabpp
93 | HepaBeHCTBa
94
95
96 | Metozbl peleHUs] TPUTOHOMETPUUSCKHIX 5 JHexabpp
97 | ypaBHeHwMiA SnBapp
98
99
100
101 | KonrpoabHas padora Ne 7 o reme «Pemenue 1 SuBapp
TPUTOHOMETPHUYECKUX YPABHEHUIN»
Baok 8. Ilpeo6pazoBanue TPUrOHOMETPHUYECKUX 21
BBIPAKEHH M.
102 | CuHyc ¥ KOCHHYC CYMMBI H Pa3HOCTH apryMEHTOB. 3 SHBapp
103
104
105 | TanreHc CyMMBI B pa3HOCTH apTyMEHTOB. 2 SHBapp
106
107 | ®opmynsl IpUBEICHNUS 2 SHBapp
108
109 | ®opmyisl 1BOIHOTO aprymMeHTa. DOPMYITBI 3 SAuBapp
110 | mOHM)XEHUS CTEHEeHH.
111
112 | IlpeoGpazoBaHKe CyMMbI TPUTOHOMETPHUYECKUX 3 SHBapp
113 | ¢pyHKIMil B TPON3BEICHHUS.
114
115 | IIpeoGpa3zoBaHue MPON3BEICHUS 2 SuBapn
116 | TpuroHoMeTpu4ecKuxX (PyHKIHH B CyMMY.
117 | [IpeoGpa3oBaHue BbIpaxeHUs Asinx + Bcosxk 1 SHBape
Buy Csin (X + t)
118 | MeTobI penieHnsT TPUTOHOMETPUIECKAX 4 SHBape
119 | ypaBHeHnwuii (mpoaoKeHue)
120
121
122 | KonrpoJabHas padora Ne 8 o Teme 1 SHBapp
«[IpeobpazoBaHKe TPUTOHOMETPUUIECKIX
BBIPAKCHUIN».
Biaok 9. MHOTOrpaHHUKH. 13
123 | IlonsTe MHOTOrpanHuKa. [Ipu3ma. 1 SHBapp
124 | TTpuzma. [1nomans MOBEPXHOCTH TPU3MBI. 1 SuBapp




125 | HakmonHas mpu3ma. 1 SuBapp
126 | IlocTpoeHue ced4eHuid IpU3MBI. 1 DeBpaiib
127 | IMupamupa. Ilnomank moaIHOW MOBEPXHOCTH 1 depanb
TUPAMUJIBI.
128 | IlpaBuibHas mupamMua. 1 deBpanb
129 | Ilnomane 60KOBOW MOBEPXHOCTH MPABUIILHON 1 ®deBpaiib
IUPaMUIbI
130 | Ycedennas nupamuia. 1 deBpanb
131 2 ®deBpaib
132 Pewenne 3anau no reme «lIupamuna»
133 | IlonsTHE NPAaBUIBHOTO MHOTOTPAHHUKA. DIIEMEHTHI 1 ®despanb
CUMMETPUHU IPABUIIBHBIX MHOTOTPaHHUKOB
134 | Pemenwne 3aa4 no TemMe «MHOTOrpaHHHUKHY. 1 Depanb
135 | KontpoabHasi padora Ne9 o Teme 1 depanb
«MHOrorpaHHUKN
buiok 10. KommiekcHble yncaa. 9
136 | KommiekcHple yncna u apu(MeTHIeCKue oneparim 2 ®deBpaib
137 | Hag HUMU
138 | KoMriekcHbIC YKCiIa U KOOPAMHATHAS MIOCKOCTh 1 deBpanb
139 | Tpuronomerpuueckas Gopma 3armmucu 2 ®deBpanb
140 | KOMIUJIEKCHOTO YHuCIIa
141 | KoMmmiekcHble 4uciia M KBaJpaTHbIE YpaBHEHUS 1 Depanb
142 | Bo3BeneHye KOMIUIEKCHOI'O YHUCIIA B CTEIICHb. 2 depanb
143 | V3Bneyenne KyOM4eCKOTo KOPHS U3 KOMIUIEKCHOTO
qucia
144 | KontpoabHas padora Ne 10 o Teme 1 ®deBpanb
«KomMIuiekcHble ynciay
Baok 11. IlpousBoaHnas. 29
145 | YucmoBele MOCIEI0BATENLHOCTH . 2 ®deBpanb
146
147 | [Ipenen 4uciOBOI MOCIENOBATEIBLHOCTH. 2 ®deBpaib
148
149 | Ilpenen pyHKIMH. 2 ®deBpaib
150 Maprt
151 | Onpenenenre MPOU3BOIHOM. 2 Mapt
152
153 | Beruncnenne mpon3BOTHBIX. 3 Mapt
154
155
156 | duddepenupoBanue CloKHONW (HYHKIIHH. 3 Maprt
157 | duddepenunponanue oopaTHON QyHKINU.
158
159 | YpaBHeHue kacateiabHOH K rpaduKy QyHKINH. 3 Mapt
160
161
162 | KourpoJusHas padora Ne 11 no Teme 1 Maprt
«ITponsBoHas»
163 | IIpumeHeHnEe TPOU3BOAHON TSI KCCIICTOBAHUS 3 Arnpenb
164 | pynkumii.
165
166 | Iloctpoenue rpadukoB GyHKIUH. 2 Arnpenb
167
168 | IlpumeHeHue NPOU3BOAHOM IS OTHICKAHHS 3) Arnpenb




169

HauOONBIINX BEIUYNH U HAMMEHBIINX 3HAYCHUI.

170
171
172
173 | KonTpoabHasi padora Ne 12 1o teme 1 Arnpenb
«IIpousBoHas»
bjok 12. BekTopbl B IpoCcTPaHCTBeE. 7
174 | Ilonsitue BekTopa. PaBeHCTBO BEKTOPOB. 1 Arnpenb
175 | Cnoxxenue u BeuuTaHue BeKTopoB. Cymma 1 Arnpenb
HECKOJIbKUX BEKTOPOB.
176 | YMHOXEHHME BEKTOpa HA YUCJIO. 1 Arnpenb
177 | Kommnanapssie BeKTophl. [IpaBuiio 1 Arnpenb
napajuiesienune a.
178 | PasznoxxeHue BeKTOpa Mo TPeM HEKOMITJIaHAPHBIM 1 Arnpenb
BEKTOpaM
179 | Pemenue 3amau o temMe «BekTophl B 1 Arnpenb
MIPOCTPAHCTBEY.
180 | KonrpoabHas padora Nel3 o teme «BekTopsl B 1 Arnpenb
IPOCTPAHCTBE)
baok 13. KomOuHaTopuka u BepOATHOCTb. 7
181 | IlpaBmiio ymHoxeHus. KomOmHaTOpHBIE 3a1a4H. 2 Arnpenb
182 | IlepectaHoBKHU U (haKTOPHATIBI.
183 | Bb10Op HECKOIBKHX AJIEMEHTOB. buHOMUaNbHBIC 2 Arnpenb
184 | xosdunmenHTsI.
185 | Cnyuaiinbie COOBITHS M BEpOSITHOCTH. 3 Arnpenb
186
187
Baok 14. O6o0maroiiee noBTOpeHue. 17
188 | IloBTopenue. YncnoBble (PyHKIMH. 1 Maii
189 | IloBropenne. Tpuronomerpuueckue GpyHKITUH. 1 Maii
190 | IloBTopenue. Pemenre TpuroHOMeTpUIECKUX 1 Maii
YPaBHEHUM.
191 | IloBTopenue. Pemenre TpuroHoMeTpUIECKUX 1 Maii
YPaBHEHUM.
192 | IloBTopenue. Pemenne TpuroHOMETpUIECKUX 1 Mait
YpaBHEHUM.
193 | [ToTopenue. [IpeoOpazoBanwe 1 Maii
TPUTOHOMETPHUYECKUX BBIPAKEHHM.
194 | Iloropenue. [IpeoOpazoBanme 1 Mait
TPUTOHOMETPHUYECKUX BBIPAKEHHH.
195 | IloBTopenue. BerancieHne mpon3BOTHBIX. 1 Mait
196 | IloBTopenue. Berunciaenue npou3BOIHBIX. 1 Maii
197 | UroroBasi koHTpoOJILHAsI padoTa Ne 14 2 Mait
198
199 | Iloropenue. [TapamieabHOCTh MPSMBIX U 1 Mait
IIJIOCKOCTEM.
200 | IToBropenwue. Pemenue 3agau Ha TeTpa’ip U 1 Mait
napajuieIIeumne]I.
201 | IToBropenwue. Pemenue 3agad o Teopeme o TpEX 1 Mait
MEPIICHINKYIISpax.
202 | TloBropenue. [Ipusma. 1 Maii
203 | IToBropenwue. [Tupamuna. 1 Maii
204 | O6obmaroriee MOBTOPEHUE 1 Mait
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TemaTnueckoe mianuposanme 11 kiaace

Ne Jara Kou-Bo
Tema ypoka
n/n NpoBeIeHHUs 4acoB
1 CEHTSAOPH IToBTOopenne marepuana 10 kiacca 4
2
3
4
1. MHOro4/1eHbI 10
5 | ceHTsI0pp MHoOrouIeHs! OT OJHOU IIEPEMEHHON 3
6
7
8 | cenTs6pn MHOrOo4JICHBI OT HECKOJIBKHX ITEPEMEHHBIX 3
9
10
11 | ceHTsa0pb VYpaBHEHU BBICHIUX CTEIICHEH 3
12
13
14 | centsa0pn Koumponvnas paboma Ne 1 no meme 1
«Mnozounenwi».
2. MeToJ KOOPAMHAT B MPOCTPAHCTBE 15
15 | cenTsa06pH [TpsimoyronbHas cucTeMa KOOpAUHAT B 1
POCTPAHCTBE
16 | ceHTAOPH Koopaunatel BekTopa 2
17
18 | cents6pn CBs3p MeXly KOOpIMHATaMHU BEKTOPOB U 1
KOOpJAWHATAMHU TOYEK
19 | centsa0pB [Tpocreiimue 3agaun B KOOpAUHATaX 2
20
21 | ceHTs0pD Koumponvnas paboma Ne2 no meme 1
«Koopounamsi mouku u KoopouHamsi 6eKmMopa»
22 | ceHta0pb YTroi Mexay BEKTOpaMHu
23 | ceHTs0pb CxkasisipHO€E TPOU3BENECHHUE BEKTOPOB 1
24 | ceHTsI0pD Beruncnenue yrioB Mex1y NpsIMbIMU U 1
IJIOCKOCTSIMU
25 | ceHTAOpb Pemenue 3amau mo reme «CkansipHoe 1
IPOM3BEICHUE BEKTOPOBY
26 | CeHTs10pB OceBast ¥ TICHTpaJIbHAsI CHMMETPHS 2
27 | Okts0pb
28 | OkTs6pb Pemenue 3anau no reme «MeTtoa KoopAUHAT B 1
IPOCTPAHCTBE
29 | OkTs6pb Koumponvuas paboma Ne3 no meme «Memoo 1
KOOPOUHAM 8 NPOCMPAHCIE»
3. Crenenu u kopHH. CTeneHHble PYHKINH 24
30 | Okts6pb [TonsiTrie KOpHS n-i CTENEHU U3 AEHCTBUTEIHLHOTO 2
31 YHCIa.
gg Oxkrs0pp OyHKIHU Y = %/X , ux ceoiicTBa u rpaQuKH. 3
34
35 | Okts0pb 3

36

CBolicTBa KOpHSI N-i1 CTENEHHU.




37

38 | Okts0pb 4
39 [IpeoOpazoBanue BeIpaKEHUH, COIEPIKAIINX
40 paJuKaIbI.
41
42 | OkTsa0pb Koumponvnas paboma Ne 4 no meme «Cmenenu u 1
kopHu. CmenenHnvle (OyHKYuu.
43 | OkTsA0pb 4
44 [TonsiTHE CcTENEeHHU ¢ TFOOBIM paliOHATBHBIM
45 rokazarejiemM
46
47 | OKTA0pb 4
48 .
49 Crenennble QyHKIMH, X CBOWCTBA, IPpaUKH.
50
5L | Oxrapr M3BneueHne KOpHS U3 KOMILJICKCHBIX YHCET 2
52 | Hos0pn
53 | Hos0pn Koumponvnasa paboma Ne 5 no meme «Cmenenu u 1
kopHu. CmenenHvle OYHKYUuY.
4. uIuHAp, KOHYC M 1Iap 17
54 | Hosa6pb IlonsiTe nUIMHApPa 1
55 | Hos0pn [Tnomans MOBEPXHOCTH ITUIMHAPA 1
56 | Hos0pp Pemenue 3ana4 no teme « lunmsap» 1
57 | Hos6pp [TonsiTre konyca 1
58 | Hos0pn [Tnomanp MOBEPXHOCTH KOHYCA 1
59 | Hosi6pp Y ceueHHBIH KOHYC 1
60 | Hos0pp Pemenune 3ana4 no teme «Konyc» 1
61 | Hos6pb Cdepa u map 1
62 | Hos10pb B3anMHoe pacnonioxenne cepsl U MIOCKOCTH. 1
KacarenpHast I10CKOCTB K cdepe
63 | Hos10pb [Tnomans chepsl 1
64 | Hos6pp Pemenue 3anau no teme «Cdepar 1
65 | Hos6pb Pemenne 3aay Ha MHOTOTPAHHUKH, IHJIUH]IIP, 4
66 KOHYC U 11ap
67
68
69 | Hos6pb Koumponvnas paboma Ne6 no meme «lJununop, 1
KOHYC U apy
70 | Hosi0pp AHaIn3 KOHTPOJILHOM paboThI 1
5. Iloka3zateabHasi u Jorapupmuyeckas GyHKUHH 31
71 | JlekaOpn 3
72 [Toka3zarenbHas (GyHKIMA, €€ CBOMCTBA U rpauK.
73
74 | dexaOpb 3
75 [TokazarenbHbIE ypaBHEHUS.
76
;; Jlexatpr IToxa3aTenbHbIE HEPaBEHCTBA. 2
;(9) Jlexatps [TonsTue norapudma. 2
81 | Hexalpb 3
82 ®yukiusa Y = 109, X, ee cBoiicTBa u rpaduk.

83




84 Konmponvnas paboma Ne T no meme 1
«lloxazamenvnas u nocapugmuueckas @GyHKYUUy.
85 | lekabpn CaoiicTBa jorapu¢moB. 5
86
87
88
89
90 | Hdexabpb Jlorapugmuueckue ypaBHEHUS. 4
91
92
93
94 | Jlekabpn Jlorapudmuueckre HEpaBeHCTBA. 3
95 | AunBapp
96
g; #AHBaps HuddepennupoBanue sorapuGMUIECKOR U 3
99 NOKa3aTeIbHON QYHKITHIA.
100 | AnBaps Koumponvnas paboma Ne 8 no meme 1
«llokaszamenvuasn u noeapudpmuyeckas @GyHKyuuy.
101 | SIuBapn AHaM3 KOHTPOJIBHON pabOoThI 1
6. O0bemMbI TeJ 23
102 | SAuBapp [Tonstre o6beMa. OOBEM NPAMOYTOIHLHOTO 1
napaiesienumnea
103 | AuBapp O0beM MPSMOYTOIBHOTO NapajuieNenune1a 1
104 | SuBapn Pemenue 3anau mo reme «O0BeM MPSIMOYTOIBHOTO 1
napajiesienunesa
105 | SAuBape O0beM MpsIMON TPU3MBI 1
106 | AuBapp O0beM uInHIpa 1
107 | SAuBaps Pemenue 3anau no teme «O0beM MpSIMOi TPU3MBbI 1
U IIAJTHIIPAY»
108 | SAuBapn Beruucnenne 00eMOB Tell C MOMOIIBIO 1
OTIpeNIeNIEHHOTO MHTETpaa
109 | SuBaps O6beM HaKJIOHHOM MPHU3MBbI 1
110 | SAuBaps O06beM nupamu/ibl 2
111
112 | SuBapp Pemenue 3ana4 no teme «O0beM TUPAMUIBD) 1
113 | SIuBaps O6beM KoHyca 1
114 | SIuBapp Pemenue 3aau no reme «O0BbEM KOHYCa» 1
115 | SuBaps Pemenue 3amau mo reme «O0beM upamMubl U 1
KOHYCa»
116 | AuBaps Konmponvnas paboma Ne9 no meme «Obvemoi 1
men»
7. IlepBooOpa3Hasi 1 HHTErPaJI 9
117 | SuBaps [TepBooOpazHas 1 HeonpeeNEHHBIH HHTErpaJl. 3
118
119
120 | S=Bapb Omnpenen€HHbIN HHTErpaj 5)
121 | deBpanb
122
123
124
125 | ®espanb Koumponvnas paboma Ne 10 no meme 1

«llepsoobpasnas u unmezpany.




8. DJ1eMeHThI MATEMATHYECKOI CTATUCTUKH M TEOPHUM BEPOSITHOCTE

126 | deBpanb BeposTHOCTB M reoMeTpust 2
127
128 | depanb He3zaBucuMble MOBTOPEHUS UCIIBITAHUM C IBYMsI 3
129 UCXOdaMU
130
131 | deBpaib CrarucTudeckue MeTo1bl 00paboTKH HHGOPMAITHHI 2
132
133 | deBpaib ["ayccoBa kpuBasi. 3aKOH OOJIBIIIUX YHCEIL. 2
134
9. O0bemblI Te 8
135 | depaib O0Bem mrapa 1
136 | ®espanb O0beM IapoBOro CErMEHTa, APOBOTO CIIOS U 1
IAPOBOTO CEKTOpa
137 | ®epanb OO0bem 1apa u ero yactei 1
138 | derpaib ITnomans chepsr 1
139 | ®eBpanb Pemrenue 3ama4 Ha MHOTOTPaHHUKH, IAJIHHID, 2
140 KOHYC U Iap
141 | deBpaib Pemenue 3amau no reme «O0BEM 11apa U MIIOMIATH 1
chepbi»
142 | depaib Koumponvnas paboma Nel 1 no meme «L{ununop, 1
KOHYC U Wap»

10. YpaBHeHnus u HepaBeHcTBa. CHCTEeMbl YPAaBHEHHUIl 1 HEPABEHCTB 33
143 | deBpanb PaBHOCHIIBHOCTD ypaBHEHU. 4
144
145
146
147 | ®deBpaib OO011re METOIbI pellieHus YpaBHEHUH. 4
148 | Mapt
149
150
151 | Mapt PaBHOCHMIIBHOCTh HEpPaBEHCTB. 3
152
153
154 | Mapt VYpaBHEHUSI U HEPABEHCTBA C MOMAYJISIMH. 3
155
156
157 | Mapt Koumponvnas paboma Ne 12 no meme « Ypaenenus 1

U HepaseHcmeay.

158 | Mapt YpaBHEHMS U HEPABEHCTBA CO 3HAKOM pajuKaia 3
159

160

161 | Mapt VYpaBHEHUS 1 HEPABEHCTBA C ABYMsI IEPEMEHHBIMHU. 2
162

163 | Mapt JlokazarenbCcTBO HEPABEHCTB 3
164 | Anpenb

165

166 | Anpenb CucreMbl ypaBHEHHH. 5
167

168

169

170

171 | Ampenb Konmponvnas paboma Ne 13 no meme « Cucmemoi 1




VPasHeHull U HepageHcme.

172 | Anpenb 3amayu ¢ napaMeTpami. 4
173
174
175

11. UToroBoe mnoBTOpPeHHE 29
176 | Ampenb [TapayieTbHOCTH NPSIMBIX U TJIOCKOCTEH 1
177 | Anpens IlepneH MKyISIPHOCTD IPSAMBIX U IIJIOCKOCTEN 1
178 | Anpenb IlepneHqUKyYISIPHOCTD U NApaJUIEIbHOCTD IIPSIMBIX 1

U IJIOCKOCTEH

179 | Anpenb JlexapToBbI KOOPIMHATHI U BEKTOPHI B 2
180 MIPOCTPAHCTBE
181 | Ampenb [Tnomany u 00bEMBI MHOTOTPAHHUKOB 2
182
183 | Ampenb [Tnomany 1 00bEMBI TEJ BpallCHUS 1
184 | Ampenb Pemenue 3aa4 no BceMy Kypcy reoMeTpuu 5
185 | Maii
186
187
188
189 | Maii MHOTO4JICHBI. 1
190 | Mait Crenenu u kopHu. CTeneHHbIE PYHKIIUH. 2
191
192 | Maii Hmozosan konmponvnas paboma 1
193 | Mait [TokazarenbHast u Jorapudmuyeckas GyHKIUH. 3
194
195
196 | Maii [TepBooOpa3Has 1 MHTETpAI. 2
197
198 | Maii DJIeMeHTHI MATEeMaTHUECKOW CTATUCTHKU U 2
199 TEOPHUH BEPOSATHOCTEN.
200 | Mait VYpaBHeHus u HepaBeHCTBA. CUCTEMBI YpaBHEHHUN U 4
201 HEPABEHCTB.
202
203
204 | Mait HTorossiii ypok 1




