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MNOSICHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma mo wMarematuke st 10 Kjgacca COCTaBiI€Ha B COOTBETCTBHH C
®denepansubiM ['ocynapcTBeHHBIM cTaHaaptoMm (I/lpuxkaz Munobpnayku P® om 17.05.2012
Ne413 (6 peo. Om 29.06.2017) "O6 ymeepoicoenuu ¢hedepanviozo 20cy0apcmeeHHo20
obpazosamenvHo2o0 cmanoapma cpedHezo obujeco o0bpazoeanusy), TPUMEPHOM  OCHOBHOU
o0pa3oBaTenbHON TMPOrpaMMbl CpemIHEro oO0mero obpa3oBanHus (000Opena peuieHuem
hedepanvroco yuebHO-Memoouyecko2o 00veOUuHeHUs: No 0owemy 00pa3o8anuto (NPOmMoKoa1 om
28 wurwomns 2016 . Ne 2/16-3). Ha ocHOBe aBTOpPCKOM Tmporpammbl: Anrebpa W Hadaia
Marematnyeckoro aHamms3a. 10 — 11 kmaccel/ aBt.-coct. M.M. 3y6apeBa, A.I'. MopakoBuu u
I'eomerpus. 10 — 11 xkmaccer / coctaBurens T.A. bBypmuctposa.
Y4eOHO-MEeTOAUYECKU KOMIIEKT BKJIFOUAET:

1. MopakoBuu A.I'. Anrebpa 1 Havaa MaTeMaTHYECKOro aHaau3a. YueOuuk ms 10-11 knaccos
0011e00pa3zoBaTeNIbHBIX yupexaeHuid. M., «Muemozunay, 2016

2. Mopakosud A.I'., Mumyctuna T.H. Tynpunnckas E.E. AnreOpa u Hauana MaTeMaTu4ecKoro

ananmu3a. 10 - 11 kaccel. 3agaunuk A1 0011e00pa30BaTeIbHBIX YUPSKICHHIA. M.,

«Mnuemo3unay, 2016

3. Aranacan JI.C., ByryzoB B.®. u np. 'eomerpus, 10-11: yueOHuk ans oO0meoOpa3oBaTebHBIX
yupexaenuil. - M.: IIpocsemenue, 2017

VYuebubii  mpeamer "Marematuka" B yueOHom 1uiaHe MBOY  «I'umuazus  Nel7»
MPEACTABISIET MpeaMeTHyr0 obnacte «Marematnka u HWH(pOpMaTHKa», KOTOpas BXOAHWT B
00s13aTeIbHYIO YaCTh Y4eOHOTO TIIaHa.

B cootBercTBUM ¢ y4eOHBIM IJTAHOM, KaJleHAApPHBIM Y4eOHBIM TpaUKOM U pacrucaHueM
yueOHbix 3aHsaTuii  MBOVY «l'mmuasuss Nel7» na 2021-2022 yuyeOHBI TOA Ha H3ydeHHUE
MaTreMaTuku Ha 6a3oBoM ypoBHeE B 10 kitacce otBoautcsi 134 yacoB B roj1 1o 4 4acoB B HE/IEIIO,

N3yuyenne marematuku B 10 kimacce Ha 0a30BOM ypOBHE HAMpaBICHO HA JOCTHXKEHUE

CIENYIOLUX Ueei:

- (¢opMHpOBaHUE MPEACTABICHUA O MaTeMaTHKe KaK YHUBEPCAJIbHOM SI3bIKE HAyKH,
CpEeICTBE MOJCIUPOBAHUS SBJICHUI U MPOLIECCOB, 00 UIESIX U METOJ]aX MaTeMaTHKH;

- Ppa3BUTHUC JJOI'H9YE€CKOI'o MBIIJICHUA, MMPOCTPAHCTBEHHOT'O BOOGpB.)KCHI/IH,
AITOPUTMHUYECKON KYyJbTYpbl, KDUTUUYHOCTH MBILUIEHUS Ha ypOBHE, HEOOXOIUMOM MJIs
o0yueHHs B BBICHICH IIKOJIE IO COOTBETCTBYIOUICH CIEIHAIBHOCTH, B Oyayuei
poeCCUOHATILHOM JeATEIHHOCTH;

= OBJIAACHUC MATCMATUYCCKNMU 3HAHUAMH U YMCHUSIMU, HGO6XOI[I/IMI)IMI/I B HOBCGHHCBHOﬁ
KNU3HU, JJIA N3YUYCHUS IIKOJIBHBIX €CTCCTBCHHOHAYYHBIX TUCHHUILIAH Ha 0a30BOM YPOBHE,
JUIs  TIONy4YeHUsT o0pa3oBaHMs B  OOJacTsIX, He TpeOyIOmHUX  yriayOJIeHHOH
MaTeMaTHYeCKOW MOJrOTOBKH;

= BOCIIMTAHUC CPEACTBAMH MATCMATUKH KYJIbTYPbl JIUYHOCTHU: OTHOIICHHUA K MATCMATHUKE
KaKk 4YacTH OOLIeYelIOBEYECKOM KyJlbTyphbl: 3HAKOMCTBO C HCTOpUEH pa3BUTHS
MaTE€MaTHKH, BBOJ'IIOHI/IGI\/’I MAaTEMATUYCCKUX H}Ieﬁ, IIOHUMAaHus 3HAYMMOCTH MaTEMaTHUKU
JUIs OOIIECTBEHHOTO Mporpecca.



HporpaMMa IIO3BOJIACT I[O6I/IBaTBC}I CJICAYIOIUX PC3yJIbTaTOB OCBOCHUA O6p330BaTeHLHOﬁ

MPOTPaMMBbI CpeTHero 001Iero 00pa3oBaHus:

1) 6 uunocmHom HanpasieHuu:

c(OpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKHM; KPUTUYHOCTb MBIIUIEHUS, YMEHHUE pacIO3HABaTh JIOTUYECKH
HEKOPPEKTHBIEC BBICKAa3bIBAHUS, OTINYATh TUIIOTE3Y OT (haKTa;
TOTOBHOCTh U CIIOCOOHOCTH BECTH JHAJIOT C IPYTHMH JIFOJIBMHU, JOCTUTATh B HEM
B3aMMOIIOHUMAHHUsI, HAXOAUTh OOIIME LI U COTPYIHUYATh B UX TIOCTH)KECHUH;
HaBbIKM COTPYAHMYECTBA CO CBEPCTHHKAMH, JETbMH MJAJAUIEr0 BO3pacTa,
B3pOCIBIMH B 00pa3oBaTeNbHOH,  OOIIECTBEHHO  TMOJIE3HOH,  yueOHO-
UCCJIEJIOBATEIbCKOM, MPOSKTHOM U IPYTUX BUJAX JIESATEIbHOCTH;
TOTOBHOCTh U CIOCOOHOCTH K 00pa30BaHHIO, B TOM YHUCIE CaMOOOpPa30BaHHIO, HA
MPOTSKEHUM BCEeW JKM3HHM; CO3HATEJbHOE OTHOILIEHHWE K HEMpEephIBHOMY
00pa3oBaHMIO KaK YCJIOBHIO YCHEIIHOW NpoQecCHOHANbHON U OOIIeCTBEHHOM
NEeSITeNIbHOCTH;
JCTETUYECKOE OTHOILICHHE K MHUpY, BKIIOYas 3CTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA;
OCO3HaHHBIM BbBIOOp Oynymiedl mnpodeccun HW  BO3MOXHOCTEH —peanu3aluu
COOCTBEHHBIX  JKM3HEHHBIX IUIAHOB, OTHOLICHHE K NPOQecCHOHATBHOIM
NESITeIbHOCTH KaK BO3MOKHOCTH y4acTUSl B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX,
TOCYJapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MTPOOIIEM.

1) 6 memanpeomemnom HanpasieHUU

YMEHHE CaMOCTOSITENIFHO ONPEACIATh LETH JEATSITbHOCTH M COCTABIIATH IUIAHBI
JeSITeTbHOCTH; CaMOCTOSITENIFHO ~ OCYILECTBIISITH, KOHTPOJHMPOBATH |
KOPPEKTUPOBATh JEATENbHOCTD; HCIIOIB30BaTh BCE BO3MOXKHBIE PECYPCHI IS
JOCTIDKEHHSI TIOCTAaBIICHHBIX IIeJIed ¥ pealu3aliil  IJIaHOB JICATEIBHOCTH;
BBIOMPATH YCIEITHBIE CTPATETHH B PA3ITUYHBIX CHTYAIUsX;

YMEHHUE MPOAYKTUBHO OOIAThCS M B3aMMOJIEHCTBOBATh B MPOLIECCE COBMECTHOM
NeSITeNbHOCTH, YYUTBHIBATh MMO3WIMU JIPYTHX YYaCTHUKOB  JESITEIBHOCTH,
3¢ exTUBHO pa3pemarb KOHMIUKTHI;

BJIaJICHUE HaBbIKAMM 1O3HABATEIbHOM, Y4eOHO-MCCIeI0BATENbCKON U MPOCKTHOM
NeSITeTbHOCTH, HAaBBIKAMU DPa3pelIeHus] MpoOJeM; CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITETbHOMY ITOMCKY METO/IOB PEeIIeHUs MPaKTHYECKUX 3aa4, IPUMEHEHHIO
Pa3IMYHBIX METOOB NTO3HAHUS;

TOTOBHOCTb U CHOCOOHOCTH K  CaMOCTOSITENbHOM  MH(POPMALMOHHO-
MI03HABATEJILHOM EATEIFHOCTH, BKJIIOUAsi YMEHUE OPUCHTUPOBATHCS B PA3TUUHBIX
UCTOYHUKAX UH(OPMAIMU, KPUTHIECKU

OLICHWBAaTh M HWHTEPIPETHPOBATh HH(OpMANHNIO, MOTyYaeMyl0 U3 Pa3IddHBIX
VICTOYHHKOB;

YMEHHE UCIOJNB30BaTh CPEACTBa HMH(DOPMAIMOHHBIX M KOMMYHHKAIIHOHHBIX
TEXHOJIOTU B PEIICHUH KOIHUTHBHBIX, KOMMYHUKATHBHBIX U OPraHU3AIIMOHHBIX
3ajad C COOJIOJiIeHHeM TpeOOBaHUN SProOHOMMKHM, TEXHMKHM O€30IacHOCTH,
THTHEHBI, PecypcocOepekeHHs, TMpPaBOBBIX M  JTHYECKHX HOPM, HOPM
MH(POPMALMOHHOM 6€30MacHOCTH;



BJIAICHUC A3BIKOBBIMU CPEACTBAMH — YMCHHC SACHO, JIOTUYHOU TOYHO H3JIaraTb
CBOIO TOYKY 3pCHUS, UCIIOJIB30BATh a/ICKBATHBIC A3BIKOBBLIC CPCICTBA,

BJIaACHUC HaBbIKaMU MO3HaBaTEILHOM pe(bJ'ICKCI/II/I KaK OCO3HaHHs COBCPIIACMBIX
JEUCTBUM M MBICIUTEIIHLHBIX IponeccoB, UX peE3yJIbTaTOB H OCHOBaHHﬁ, T'paHHUIL
CBOCTO 3HAHUA W HCE3HAHMA, HOBBIX IIO3HABATCJIBHBIX 3aJad MW CPEACTB HX
JOCTHIXKCHUA.

2) 6 npeOmemHoM HanpasieHuu

c(hOpMUPOBAHHOCTDH MPEACTABICHUN O MAaTEMATUKE KaK 4YaCTH MHUPOBOM KYJIbTYpPbI
U O MeCTe MaTeMaTUKU B COBPEMEHHOM IMBWIM3AIMU, O CIOCO0aX OMUCaHUA Ha
MaTeMaTUYECKOM SI3bIKE SIBICHUN PeabHOTO MUPA;

c(OpPMUPOBAHHOCTh ~NPEICTABICHUH O MaTeMaTHYeCKUX [MOHATHSIX Kak o
BOKHEUIIINX MAaTEeMAaTHYECKUX MOJEIAX, IMO3BOJISIONIMX OINHUCHIBATh W H3ydaTh
pa3Hble MPOLIECCH U SBJICHUS,

MOHUMaHHE BO3MOXHOCTH aKCHOMAaTHYECKOTO TIOCTPOCHHUS MaTeMaTHYECKUX
TEOpUH;

BJaJIecHUe METOJaMH JI0OKa3aTelIbCTB M AJITOPUTMOB pEHICHUS; YMEHHE HX
MIPUMEHSATD, TPOBOJIUTH JIOKA3AaTEIbHBIC PACCYKICHUS B XOJI€ PEIICHUS 3a/1a4;
BJIAJICHUE CTAaHAAPTHBIMU MPUEMAMH PEIICHUS PAIMOHAIBHBIX M UPPALMOHATBHBIX,
MOKA3aTeJIbHBIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YPAaBHEHUW M HEPABEHCTB, UX
CUCTEM; HCMOJIb30BAaHHE TOTOBBIX KOMIBIOTEPHBIX MPOTpamMMm, B TOM YHCIE I
MOMCKA MTyTH PELICHUS U WUTIOCTPALIMK PEUICHUSI ypaBHEHUN U HEPABEHCTB;
c(OPMHUPOBAHHOCTh MPEJICTABICHUI 00 OCHOBHBIX MOHITHAX, HUIEIX U METOJax
MaTEeMaTUYECKOr0 aHaJIu3a;

c(OpPMUPOBAHHOCTh TMPEJCTaBICHUA O Tpoleccax ¢ SBICHHUSIX, MMEIOIINX
BEPOATHOCTHBIN XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PealbHOM MHpE,
00 OCHOBHBIX MOHSTHSX 3JIEMEHTAPHON TEOPUM BEPOSITHOCTEH; CHOPMHUPOBAHHOCTH
YMEHHI HaXOJUTh U OLIEHUBATH BEPOSTHOCTH HACTYIUICHUS] COOBITHI B MPOCTEHIINX
MPAKTUYECKUX CUTYAIUSIX U OCHOBHBIE XapAaKTEPUCTUKH CIIyYalHBIX BETUYHH;
BJIAJICHUE HABBIKAMHM KCIOJIb30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOTpaMM IpHU
pelIeHuu 3a1ay.

BJQJICHUE  OCHOBHBIMH  TOHSATUAMH O IUIOCKUX W HPOCTPAHCTBEHHBIX
reoMeTpUUYeCKuX (Urypax, UX OCHOBHBIX CBOMCTBaX; C(POPMUPOBAHHOCTH YMEHUS
pacrto3HaBaTh Ha YePTEkKaX, MOJCIISAX U B PEATBHOM MUPE T€OMETPHICCKHE PUTYPHI;
NPUMEHEHHE U3YUYECHHBIX CBONCTB reoMeTpudecKux Quryp u Gopmyn aias pemeHus
TEOMETPUYECKHX 3a/1a4 U 33]1a4 C MPAKTHUYECKUM COJICpKAHUEM;

c(OPMUPOBAHHOCTh MPEJACTABICHUH O HEOOXOAMMOCTH JIOKa3aTeNbCTB IPHU
000CHOBaHMU MaTEMaTHYECKUX YTBEP)KIEHUI M PONIM aKCHOMATHKU B MPOBEICHUU
JNEAYKTUBHBIX PACCYXKICHUH; BIAJICHHE METOJaMH J0Ka3aTebCTB W aJTOPUTMOB
pelIeHus; yMEHUE UX MPUMEHSTh, IPOBOAUTH JOKa3aTEIbHbIE PACCYKICHHUS B XOJI€
pelieHus 3a1ad.

IInanupyemblie pe3ybTaThl H3yUeHUsA MaTeMaTUKH B 10 kiacce

OYHKIINHN

BblnyCKHuK Hayuumcsa:

omepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMH: 3aBHUCUMOCTh BEIWYUH, (QYHKIIHS,
apryMEHT W 3Ha4eHHe (QYHKIWHU, 00JacTh OMNpEIeNeHHs W MHOXXECTBO 3HAYCHUH
byskuuu, TpaduK 3aBUCHUMOCTH, Tpaduk (QYHKIUH, HYIH (QYHKIHH, TPOMEKYTKH
3HAKOTIOCTOSTHCTBA, BO3PAaCTaHWE HAa YHCIOBOM IPOMEXKYTKE, YOBIBAHHE HA YHUCIOBOM



NPOMEXYyTKe, HaumOonblllee W HaMMEHbIIee 3HaueHHEe (YHKIMH HA YHCIOBOM
NPOMEXYTKE, IepUoJuecKas GyHKLHUS, IEPHOL;

OIepUpOBaTH Ha 6a30BOM YpOBHE MOHATUSAMU: MpsiMasi 1 00paTHast MPOMOPIIHOHATEHOCTh
JTMHEWHas, KBaJlpaTU4Hash QYHKIIUsS, TPUTOHOMETPHUYECKUE (PYHKITUH;

pacrio3HaBaTh  rpaduKd  dJIEMEHTapHbIX  (YHKIMHA: [OpsMOil u  oOpaTHOM
PONOPLHUOHATIBHOCTH, JIUHEHHOHN, KBaIpaTUYHOM, TPUTOHOMETPUIECKUX (PYHKIIUH;
COOTHOCHTh  Tpaduku  3JIEMEHTapHbIX  (QyHKIMI:  OpsMoi W oOparHOU
IPONOPLHUOHATIBHOCTH, JUHEHHOW, KBAaIPAaTUUYHOW, TPUIOHOMETPUYECKHX (YHKIMHA C
(dbopMynaMu, KOTOPBIMU OHU 3a/1aHbI;

HAXOJUTh 1O rpaduKy MPUOIKEHHO 3HAUCHUS (PYHKIIUH B 33JaHHBIX TOYKAX;
ornpeneniaTs 1mo rpaduky cBoiicTBa (GYHKIMU (HyJIH, TIPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
POMEXYTKH MOHOTOHHOCTH, HAMOOJIbIINE M HAUMEHBIINE 3HAYEHUS | T.11.);

CTPOUTH ACKU3 rpaduka QYHKIMH, YAOBICTBOPSIONIECH MPUBEACHHOMY HA0OPY yCIOBHIA
(mpoMexXyTKH Bo3pacTanusi / yObIBaHUS, 3HaYeHUE (DYHKIIMU B 33JaHHOM TOUYKE, TOUKH
AKCTPEMYMOB | T.1I.).

B nosceonesnoti sorcuznu u npu uzyyeHuu Opyeux npeomemos:

omnpeneNniaTh M0 TrpapuKkaM CBOMCTBAa peajbHBIX IPOLECCOB M  3aBUCHUMOCTEH
(HanOonplIe YW HaMMEHbIIME 3HAYEHHUS, NPOMEXYTKH BO3pacTaHus U YOBIBaHUSA,
IIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA U T.I1.);

MHTEPIIPETUPOBATH CBONCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKON CUTYaLUH.

Bbmycmmk noJayuum 603MOMHCHOCMb HAYHUMDBCA:

OmnepupoBaTh TOHATHSIMU: 3aBUCUMOCTb BEJIHYUH, (YHKIHSA, apryMeHT M 3HadeHHE
¢byHKIMM, O00JNAacTh OmpeneNeHHss ¢ MHOXKECTBO 3HAa4eHHWH (QyHKIMH, Tpadux
3aBUCUMOCTH, Tpapuk (QyHKIUH, HyIH (QYHKIUH, MPOMEKYTKH 3HAKOIIOCTOSHCTBA,
BO3pAaCTaHWE HA YHCIOBOM IIPOMEXYTKe, yObIBAHWE Ha YHCIIOBOM MPOMEXYTKE,
HanOoJpIllee W HaWMEHbIee 3HauyeHHe (YHKIMA Ha YUCIOBOM MPOMEKYTKE,
nepuoudeckast GyHKIWs, TIEPHO/, YeTHAsI U HedueTHast (DyHKIHH;

ONEpUPOBATh TIOHATHSAMHU: TIpsiMas W OOpaTHas TPOMOPIHOHAIBLHOCTh, JIMHEHHas,
KBaJ[paTUYHAs, TPHTOHOMETPHUYECKUE (PYHKITHIH;

OTIpENIeNIATh 3HaYeHHE (YHKIMHU IO 3HAYCHUIO apryMeHTa MPH Pa3IMYHBIX CIIOCO0ax
3ajjaHus QYHKINY;

CTPOUTH TpaUKH U3YUEHHBIX (DYHKIIHIA;

OIMCHIBATH 1O TPaQUKy M B MPOCTEHIINX CiIydasx 1mo ¢GopMmyIie MOBEIECHHE U CBOWCTBA
(byHKIWH, HAXOAUTH N0 TpaduKy HYHKIIMKA HAHOOIbIINE M HAUMEHBIINE 3HAYCHUS;
CTPOUTH 3CKH3 rpaduka GyHKIMH, YIOBICTBOPSIONICH NMPUBEIEHHOMY HAa0Opy YCIOBUI
(MpOMEXXyTKH BO3pacTaHMsl/yObIBaHHS, 3HaueHHE (YHKIMW B 33JaHHOM TOYKE, TOYKHU
HKCTPEMYMOB, aCUMIITOTHI, HYJIH QYHKIUH H T.1I.);

pemaTh ypaBHEHUs, IPOCTEHIIINE CUCTEMbI YPaBHEHUH, UCTIONB3YS CBOMCTBA (DYHKIMIA U
UX rpa(UKOB.

B nosceonesnoti scuznu u npu uzyyeHuu Opyeux yueoHwvix npeomMemos:

OTIPENeNIATh MO TrpadvKaM M MCIOIB30BATH YIS PEIICHHS MPUKIATHBIX 3a/1a4 CBOWCTBA
peanbHbIX IPOLECCOB M 3aBUCUMOCTEH (HauOoJbIIME W HAaUMEHbIINE 3HAYCHMS,
MPOMEXYTKH BO3pacTaHuss W yObIBaHWS (YHKIMH, TPOMEXYTKH 3HAKOIOCTOSHCTBA,
aCUMIITOTBI, IEPUOA U T.I1.);

MHTEPIPETUPOBATH CBOKCTBA B KOHTEKCTE KOHKPETHOM ITPAKTUYECKON CUTYALIUH;
OTIPENENIATh MO TpaduKaM MPOCTEHUIINE XapaKTEPUCTUKU TMEPHOAMUECKUX TPOILIECCOB B
OMOJIOTUH, YKOHOMHKE, My3bIKE, PAAHOCBS3U U Jp. (aMIUTUTYa, IEPUO. U T.11.)



I'EOMETPUA

BblnyCKHuK Hayuumcsa:

ONEpUpOBaTh Ha 0a30BOM YypOBHE WOHATHUSMH: TOYKa, NpsMas, IUIOCKOCTh B
MIPOCTPAHCTBE, MAPAIUICTBHOCTD U TIEPIICHIUKYIISIPHOCTD MIPSIMBIX M IIOCKOCTEH;
pacro3HaBaTh OCHOBHBIC BH/bl MHOTOTPaHHHKOB (TIpU3Ma, MUpaMHIA, MPSIMOYTOIbHBIH
napajuiesenunesa, Kyo);

n300pakaTb M3y4aeMble (QUIYpbl OT PYKH W C NPUMECHEHHEM MPOCTBIX YEPTEKHBIX
HUHCTPYMEHTOB;

nenath (BHIHOCHBIC) TUIOCKHE YEPTEKHM W3 PUCYHKOB MPOCTBHIX OOBEMHBIX (DUTYp: BHI
CBEpXyY, COOKY, CHH3Y,

U3BJICKaTh ~ WHPOPMAIMIO O  TPOCTPAHCTBEHHBIX  T'EOMETPHUYECKUX  (UTypax,
NPE/ICTABICHHYIO HAa YePTEXKax U PUCYHKAX;

npuMeHsITh TeopeMmy Iludaropa Tpu BEIYUCICHHH 3JIEMEHTOB CTEPEOMETPUYCCKHX
uryp;

HaXOIUTh OOBEMBI W TUIOINAAHM TIOBEPXHOCTEH TPOCTEHIINX MHOTOTPAHHUKOB C
npUMeHEeHneM (GopMyIT;

B nosceonesnoii srcuznu u npu uzyueHuu Opyux npeomemos:

COOTHOCHUTh a0CTpaKTHbIE TE€OMETpPUYECKHE TOHATHS M (akThl € pealbHbIMU
KU3HEHHBIMU O0BEKTaMU U CUTYalUSIMU;

UCIOJIb30BaTh CBOMCTBAa IMPOCTPAHCTBEHHBIX TI'C€OMETPUYECKUX (GUIYp Ul pEeLIeHUs
THIIOBBIX 337a4 MPAKTHYECKOTO COJAEPIKAHMS;

COOTHOCHUTB IIOLIA/IM TIOBEPXHOCTEH TeJl 0OIMHAKOBOM (POPMBI pa3IuYHOTO pa3Mepa;
oLleHMBaTh (OpMy MPaBUIBHOTO MHOTOTpAaHHHMKA IIOCNIe CIHJIOB, CPE30B U T.IIL
(onmpenensaTh KOIMYECTBO BEPIIMH, pedep U rpaHeil MOTyYeHHBIX MHOTOTPAHHUKOB)

Bbmycmmk noayuum 603MOMHCHOCMb HAYHUMDBCA:

OTNIEPUPOBAThH MOHATHAMU: TOYKA, MPSIMasi, TNIOCKOCTh B MPOCTPAHCTBE, MapaJICIbHOCTh
Y TICPIICHANKYJIIPHOCTE TIPSIMBIX U TUTOCKOCTEHH;

NPUMEHSTh JUUISl PEIICHUs 3aad reoMeTpUuYecKue (DakThl, €CIIH YCIOBHS TPUMEHEHUS
3aJlaHbl B SBHOH (opme;

pemaTh 3aJaud Ha HAXOXKICHWE TIEOMETPUYCCKHX BEIMYMH 110 o0pasnam HIiH
JIIrOpUTMaM;

nenath (BBIHOCHBIE) TJIOCKHE YEPTEKH W3 PUCYHKOB OOBEMHBIX (DUTYp, B TOM YHCIE
pHUCOBATh BUJ] CBEPXY, COOKY, CTPOUTH CEYCHUSI MHOTOTPAaHHUKOB;

W3BJIEKAaTh, MHTEPIPETUPOBATh W TPEOOpPa30BhIBATh MH(DOPMAIMIO O TEOMETPUYCCKHUX
¢burypax, mpeJCcTaBIeHHYIO Ha YepTexax;

MPUMEHSTH TeOMETpUIecKre (DaKThI U PEIICHHS 3a/1a4, B TOM YHCJIEe TPEAIOIararnmx
HECKOJIBKO IIaroB pelIeHHs;

OIMCHIBATh B3aMMHOE PACIIOJIOKEHHUE MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;
(hopMyIupOBaTh CBOMCTBA M MPU3HAKU (PUTYD;

JIOKa3bIBaTh T€OMETPUYCCKHUE YTBEPIKICHHMS;

BJAJIETh CTaHIAPTHOW KiIaccU(UKAIMEH MPOCTPAHCTBEHHBIX (uryp (IMpamuIbL,
MIPU3MBI, TTAPAJLICIICITUIIC IBI);

HAXOJUTh TUIOMIAIN MOBEPXHOCTEH T€OMETPHUYECKHX TEJl C TPUMEHEHHEM (hOopMYT;
BBIYHCIISATH PACCTOSIHUS U YTl B IPOCTPAHCTBE.

B nosceonesnoii srcuznu u npu usyueHuu Opy2ux npeomemos:



® UCHOJb30BATh CBOMCTBA I€OMETPUYECKHX (UTYp Ui pelleHHUs 3a1ad HPaKTHYEeCKOTo
XapakTepa M 3aJa4 U3 APYrux oosacTei 3HaHUM
BEKTOPBI U KOOPAUHATBI B IPOCTPAHCTBE

Boinycknuk naywumces:

e onepupoBaTh Ha 0a30BOM ypOBHE MOHSATHEM JIEKAPTOBHI KOOPIMHATHI B IPOCTPAHCTBE;
® HAXOJUTh KOOPAMHATHI BEPUIMH Ky0a 1 NMPSMOYTOJIbHOTO Mapasijiesenunena
Buinycknuk noayuum 603mocHOCHb HAYUUMbCA:

® OMNEepUpOBaTh MOHATHSIMH JEKAPTOBBI KOOPIWHATHI B MPOCTPAHCTBE, BEKTOP, MOAYIHb
BEKTOpa, pABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpa, YIroid MeEXIy BEKTOpaMH,
CKaJISIpHOE MPOU3BEJICHIE BEKTOPOB, KOJUIMHEAPHbBIE BEKTOPHI;

® HaxOJIUThb PACCTOSIHME MEXKIY JBYMs TOYKAaMH, CyMMYy BEKTOPOB M IIPOM3BEICHHE
BEKTOPa Ha YMCJIO, YIOJ MEXIYy BEKTOpaMH, CKaJISIPHOE IPOU3BEIEHHUE, PACKIIAIBIBATD
BEKTOD I10 IBYM HEKOJJITMHEAPHBIM BEKTOpaM;

® 33/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CUCTEME KOOPUHAT;

e pemiath MpoCTEiIINe 3aJaul BBEIEHHEM BEKTOPHOTO O6a3uca

NCTOPUA MATEMATHUKU
Buinycknuk nayuumeces:
® OIUCBHIBATH OTIENbHBIC BBIJAIOUIMECS PE3YJIBTAThl, IIOJYYEHHBIE B XOAE DPA3BUTHSA
MaTEMaTHKH KaK HayKHu;
e 3HATh MPUMEPHI MATEMAaTUYECKUX OTKPBITHI U UX aBTOPOB B CBS3HM C OT€UECTBEHHOW U
BCEMUPHOMN UCTOPUEN;
e [IOHMMAaTh POJIb MaTEMATHKH B pa3BUTHUH Poccun
Boinycknuk nonyuum 603m03cHOCHb HAYUUMbCA:
® IIPEACTaBIATh BKJIAJ BBIAAIOIIMXCS MAaTEMAaTUKOB B DPA3BUTHE MAaTEMaTUKA W HHBIX
HaYYHBIX 001acTeif;
® [IOHMMAaTh POJIb MATEMATHUKH B pa3BUTUU Poccun

METO/JAbI MATEMATHUKHU
Buvinycknuk nayuumecea:
® [IPUMEHATH U3BECTHBIE METO/IbI IPU PEIICHUH CTAHIAPTHBIX MATEMATUYECKUX 3a/1a4;
® 3aMeydaThb M XapaKTepHU30BaTh MATEMATHUYECKHE 3aKOHOMEPHOCTH B OKpyXkKarolen
NENCTBUTEIBbHOCTH;
® [IpUBOAUTH NPHUMEPhl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B NPHUPOAE, B TOM YHUCIE
XapaKTEPU3YIOLIUX KPacoTy M COBEPILIEHCTBO OKPYXAIOLIEro MHUpPAa M MPOU3BEACHUN
HCKYCCTBa
Boinycknuk noayuum 603m034CHOCHb HAYUUMbCA:
® JCIOJIb30BaTh OCHOBHBIE METOJBI [JOKAa3aTeNIbCTBA, IPOBOJAUTH JIOKA3aTEIbCTBO U
BBITIOJTHATH OIPOBEPIKCHHUE;
MIPUMEHSATH OCHOBHBIE METO/IbI PEIICHUSI MAaTEMAaTUYECKHX 3a/1a4;
® HAa OCHOBE MAaT€MAaTHYECKHX 3aKOHOMEPHOCTEW B MPHUPOJIE XapaKT€pPU30BATH KPAcOTy U
COBEPIIEHCTBO OKPY>KAIOIIEro MUpa U MPOU3BEICHNI UCKYCCTBA,
® TPHUMEHSTh MPOCTEUIINE MPOrpPaMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHHMKAIMOHHBIC
CUCTEMBI NIPU PEIICHUH MaTEMaTHYECKUX 3a7a4
Conep:xkanue kypca matematuku 10 kiaacca
Anzeopa u nauana ananusa
Yucsosbie GpyHKINHA



Omnpenenenue GpyHKINH, CIIOCOOBI €€ 3aaanus, cBoicTBa hyHkmid. OOpaTHas yHKIuS.
Tpuronomerpuyeckue pyHKUMHU

UucnoBasg OKpyXHOCTb. J[IMHA AYrd €IMHUYHOW OKPYXKHOCTU. UHCIIOBasi OKPY>KHOCTh
Ha KOOpIuHATHOW 1iockoctn. CHHyC © KOCMHyC. TaHreHC ©  KOTaHTEHC.
Tpuronomerpuveckne (GyHKIIMH YUCIOBOTO apryMeHTa. TpUTrOHOMETpUYIeCcKHe (PyHKITUH
yriioBoro aprymenta. @opmynsl npuBeneHus. DyHKIUMA y = Sin X, €€ CBOWCTBA H
rpaduk. OyHKIUA Y = COS X, €€ cBoicTBa U rpaduk. [leproaguyHocts GyHKIUH y = sin X,
y = cos x. [locTtpoenue rpaduka GyHkuit y = w/(x)u y = f(kx) mo u3BecTHOMY rpadukKy
byHKIMN y = f(x). OyHKIMH y = tg X U Y = ctg X, UX CBOHCTBA U rpauKH.
Tpuronomerpuyeckne ypapHeHHs

[lepBbie TpeACTaBICHUS O PEIICHUH TPUTOHOMETPUYECKHX ypaBHEHUH. APKKOCHHYC.
Pemenue ypaBHeHus cos ¢ = a. Apkcunyc. Pemienre ypaBHeHus sin ¢ = . ApKTaHT€HC U

apkkoTaHreHc. Pemenue ypaBHeHnii tg Xx = a, ctg x = allpocreiimmne
TPUTOHOMETPUYECKUE ypaBHEHHMSA. J[Ba MeToma pelmeHus TPUTOHOMETPHUUYECKUX
YpPaBHEHUN: BBEJICHHE HOBOM NEPEMEHHON U

pasnokeHre Ha MHOKUTETU. OTHOPOIHBIE TPUTOHOMETPUYECKHUE YPABHECHUS.
[IpeoOpazoBanre TPUTOHOMETPUUECKUX BbIpakeHH CHHYC W KOCHHYC CYMMBI U
pa3HOCTU apryMeHTOB. POpMyJIbl IBOMHOTO apryMeHTa. GopMysibl MOHWKEHUS CTETICHH.
[IpeoOpa3oBanne CyMM  TPUTOHOMETPUYECKMX  (QYHKUMA B  IPOU3BENICHUE.
[Ipeobpa3zoBaHre Mpou3BeIeHUH TPUTOHOMETPUIECKUX (DYHKIUN B CYyMMBI.
ITpousBoaHas
OmnpeneneHre 4YHCIOBOW TMOCIENIOBAaTEIbHOCTH M CIOCOOBI ee 3amaHus. CBoiicTBa
YUCJIOBBIX ToOchefoBaTenbHOCcTed. Ormnpenenenre mnpeaena MOCIEI0BaTEIbHOCTH.
CBoiicTBa CXOAAIMIMXCA
nocyienoBareabHoCTel.  Bhiunciaenue mpenenoB  mocnenoBatenbHocTed. Cymma
OeckoHeUHOU TeomeTpudeckoir mporpeccuu. Ilpemen ¢yHkmuM Ha OECKOHEYHOCTH.
IIpenen ¢yukuuu B Touke. IIpupamienue aprymenrta. Ilpupamenne GyHknuu. 3amgadu,
MPUBOSAIINE K TOHATHIO Tpou3BOoAHOW. OmpeneraeHue MNPOU3BOTHON. AJTOPUTM
OTBICKAHUSI MIPOU3BOIHOM. DopmyJibl nudepeHIMpoBaHuUs. [TpaBuia
mupdepennmpoBanus. Juddepennupoanne dyHkuuu y = f(kx + m). YpaBHeHHe
KacaTelbHON K rpaduky QyHKUUU. AJITOPUTM COCTABIICHUS YPaBHEHMS KacaTelbHOM K
rpaduky QyHkuuu y = f(x). [Ipumenenne npousBoAHOM Uig HccneaoBaHus GYHKIMA Ha
MOHOTOHHOCTh U JKcTpemyMbl. [locTtpoenme rpadukoB ¢yHkumii. I[IpumeHenue
MIPOU3BOTHOMN IS OTHICKAHUSI HAUOOIBIINX U HAUMEHBIINX 3HAYCHUN BETUYHH.
O0o0marmniee noBTOpeHue

I'eomerpus
AKCHOMBI CTEPCOMETPHUHU U UX CJICACTBUA
[Ipeamet crepeomeTpuu. AKCHOMBI cTepeoMeTpun. HeKoTophIe CIeCTBUS U3 aKCHOM.
HapaﬂﬂeﬂbHOCTb NpAMBIX U IJIOCKOCTeI
THapannenonocms npsmolx, npamoti u niockocmu llapamiensHble TpSIMBIE B
npoctpaHcTse. [lapamiensHOCTh NPSMOM U INTIOCKOCTH.
Bzaummnoe pacnonosicenue npsamvix 6 npocmpancmee. Yeon medcoy 08yMs  NPAMbIMU
CkpeliuBaromuyecs npsiMble. YTJbl ¢ COHAIIPABICHHBIMU CTOPOHAMH. YTOJI MEXIY MPSMBIMU.
VYron Mexny AByMs NPSIMBIMHU.
Hapaﬂﬂe/szocmb niockocmei HapaHHGJ'IBHBIe IIJIOCKOCTH. HpI/I3HaK napauieJIbHOCTH
mockocted. CBOMCTBaA MapallIeNbHbBIX TNTIOCKOCTEH.
Tempasop. Ilapannenenuneo
Terpasnp. [lapannenenunen.
IlepnieHANKYJISAPHOCTD NPSAMBIX U INIOCKOCTEH
Iepnenouxynapnocms npsamoti u naockocmu IlepneHANKYISpHBIE MpPSIMbIE B MPOCTPAHCTBE.
[TapannenbHsle NpsiMble, NEPHNEHAMKYJSPHBIE K IUIOCKOCTH. [IpHM3HAK NEpHEHIUKYISIPHOCTH
IpsIMOi M IIIOCKOCTH. Teopema o MpsAMOil, IEPIEHAUKYJIIPHOU K INIOCKOCTH.
Tlepnenouxynsap u Hakiounas. Yeon mexicoy npiamol u niockocmvio PaccTosHue OT TOYKH 0



m1ockocTy. TeopeMa o Tpex MepneHauKyIApax. YTrod MeXay NPsSAMOM U TIOCKOCTHIO.
Jleyepannvii  yeon. Ilepnenouxynaprnocms  naockocmeti  JIByrpanueid  yroj. [IpusHak
MEPIEeHANKYIIIPHOCTH ABYX ITocKocTel. [IpsiMOyronpHbIN napaienenunes.
MHoOrorpaHHuKH
Tonamue mnoeoepannuxa. Ilpuzma
[Tonsitne mHOrOrpanHuka. [Ipusma. [Inomans NOBEpXHOCTH MPHU3MBI.
Tupamuoa
[Mupamupa. [lpaBunbHas nupamuna YceueHHas nupamuaa. [lnomans moOBEPXHOCTH yCEUEHHOM
NUpamMubL.
Ilpasunvrvie mnozozpannuxu CuMMeTpus B pocTpaHcTBe. [IoHATHE MpaBUIBHOTO
MHOTOTPaHHUKA. DIEeMEHThl CAMMETPHH MTPABUIBHBIX MHOTOTPaHHHUKOB.
BexTopsl B mpocTpancTBe
Iousmue éexmopa a npocmparncmee
[TonsiTue BeKTOpOB. PaBeHCTBO BEKTOPOB.
Cnoowcenue u 8bluUmMane 6eKMOPo8. YMHONCEeHUe 8eKMOpa HA YUCLO
CrnoxeHne 1 BRIMUTaHNE BEKTOPOB. CyMMa HECKOJIBKIX BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
YHUCIIO.
Komnnanapnuvie sexmopul
Kommuianapueie BekTopsl. IlpaBuno mapamnenenunena. PaznoxkeHue BeKTOpa MO TpeM
HEKOMILUTAHAPHBIM BEKTOPAM.
HToroBoe noBTopeHue Kypca reoMeTpuu

TemaTuyeckoe IJIaHUPOBAHUE

Tembl pazaeina Kosmecrs
0 4acoB
IloBTOpeHue Kypca 5-9 kiaacca 2
Auiredpa

Yucnossle GyHKIUU 5
Tpuronomerpuueckue GyHKIUU 20
TpuroHomeTpudecKkue ypaBHEHUs 15
[TpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BbIPAKEHUI 15
[IpounsBogHas 20

O6o0maroiee MTOBTOPEHUE 6

I'eomerpus

AKCHOMBI CTEPEOMETPUHN U UX CIIEJICTBUS 3
[TapamiensHOCTB IPSMBIX U IUIOCKOCTEN 15
IlepnieH qUKYIAPHOCTD NPSAMBIX U INIOCKOCTEN 15
MHororpaHHuKu 13

HTtorosoe nmoBTopeHue Kypca reOMeTpUn 5
Hmoco: 134

Kaneﬂuapﬂo-TeMaaneCRoe INIAHUPOBaHHUE






Jara

Ne m/m Tema ypoxka o
baxkTHyecku
IUIAHY
[MoBTOpenue (4 yaca)
[ToBTOpeHue matepuana 7-9 kiaccon
1
[ToBTOpEeHune marepuana 7-9 kinaccon
2 Pone mamemamuxu 6 cospemennom mupe
I'naBa 1. Yucaosbie pyHkuuu (5 4acos)
Omnpenenenne unciaoBoit pynkiuu. CriocoObI ee 6.09
3 3a7aHus
Omnpenenenne unciaoBoi pyHkimu. CriocoObI ee 8.09
4 3a/1aHMS
CaoiicTBa QyHKIHIHI
5
Obparnas GpyHKUUSA
6
OOpatHas pyHKIMS
7

s ucmopuu mamemamuKku no meme d)yHKI/[I/lI/l

I'naBa 2. Tpuronomerpuueckue pynxkuuu (20uacos)

Yucnoast OKpY>KHOCTb

8
YucnoBast OKpY>KHOCTb Ha KOOPAMHATHOM IIIOCKOCTH
9
YucnoBas OKpyKHOCTb Ha KOOPAMHATHOW MJIOCKOCTH
10
K/p Ne 1 no meme «Hucnosvle ¢hynxyuu. Yucnosas
11 OKPYIHCHOCb Y
Cunyc 1 kocuHyc. TaHr€HC ¥ KOTaHI'€HC
12 Mecmo mpueconomempuu 6 mamemamuxe Kax HayKu
Cunyc n kocuHycC. TaHT€HC U KOTaHI€HC
13
Cunyc 1 KocuHyc. TaHIeHC ¥ KOTaHI'€HC
14
Tpuronomerpudeckue QyHKIMH YTIIOBOIO apryMeHTa
15
dopmyIbl TpUBEICHUS
16
DopMyIIbl IPUBEAECHUS
17

18

®yHKIMA y = sin X, €e CBOIcTBa U rpaduk




@DyHKIMS Y = COS X, €€ CBOIMCTBA U rpaduk

19
[Tepuonuunocts GyHKIMHN Y = sin X, y = €OS X
20
[IpeoOpazoBanue rpad)uKOB TPUTOHOMETPUUECKUX
21-22 | byHKIMIA
[IpeoOpazoBanne rpad)uKOB TPUTOHOMETPUIECKUX
23-24 | dyHKImii
OyHKIUA Y = tg X ee cBoiicTBa U rpaduk
25
DyHKIMA y = ctg X ee CBOMCTBA U Irpaduk
26
U3 ucmopuu pazeumus Tpuconomempuu
K/p Ne 3 «Ceoticmsa u epaguxu
27 MPUSOHOMEMPUYECKUX DYHKYULL»
AKCHOMBI CTepeOMeTPUM U UX cJieAcTBHS (3 4acoB)
[Tpenmet crepeoMeTpun. AKCHOMBI CTEPEOMETPUN
28
Hcmopus 603HUKHOBeHUS MamMeMamuyecKux
MepMuHo8
HekoTopsie ciencTBust U3 akcuom
29
Perenue 3a1a4 Ha MpUMEHEHNE aKCHOM
30 CTEPEOMETPHUU U UX CIICJCTBUN

ITapaneabHOCTH NPAMBIX U IJI0cKOCTel (15 yac)

§1. Ilapannenvnocms npamvix, RpamMou u nIOCKOCMU

[TapannensHbIe MPsIMbIE B IPOCTPAHCTBE.

31 [TapanienbHOCTb TPEX MPSAMBIX
[TapannenbHOCTh NPAMON U TUIOCKOCTH
32
IloBTOpEHME TEOPUH, pELICHUE 3a/1a4 Ha
33 NapaJyIeIbHOCTh NPSAMOU U IIJIOCKOCTH
[loBTOpEHME TEOPUH, pELICHUE 3a]1a4 Ha
34 NapaJuIeIbHOCTh MPSIMOU U IIJIOCKOCTH
Ilapannenvnocmo 6 apxumexkmype
§2. Bzaummnoe pacnonodicenue npsamvix 8 npocmpancmaee. Y201 mexcoy npamvimu
CkpemmBatomuecs npsmele. [Iposenenne yepes onHy
35 U3 CKPEIIMBAOIIUXCS IPSIMBIX IUIOCKOCTH,
MapaJUIeIbHON JIPYTOM MPSIMOUN
VYTIubl ¢ COHANPABICHHBIMU CTOPOHAMU. YTOJ MEXIY
36 PSMBIMU
IToBTOpEHME TEOPUH, PELLICHHE 3a1a4 10 TEME «YTOJI
37 MEXIY MPSMBIMUY




Ilapannenvnocms u He MoOLKO 8 apxumexkmype

§3. llapannensnocms niockocmeti

[TapamtenpHbie m1ockocTy. IIpusnak

38 napasuleIbHOCTH ABYX IUI0cKocTel. CBOMCTBA
NapaJIeIbHBIX IJIOCKOCTEH
[TapannensHbie mnockocTu. [lpusnak
39 napajuleIbHOCTHU ABYX IUIocKocTel. CBOMCTBA
napajuielIbHbIX IIOCKOCTEN
§4. Terpasap u mapasnienenumnen
Terparap. [lapamienenunen. CBOMCTBO TpaHeil U
40 JIMaroHasen napajienenurena
Tetrpasnp. [lapannenenunen. CBoicTBO rpaHeit u
41 JIMaroHaseH napasjienenumena
3auem HysHcHbI OemcKue uepvl 8 « KyOuKu»
3aauy Ha IOCTPOEHUE CEUEHUN
42
3aauy Ha IOCTPOEHUE CEUEHUN
43
Ipaxmuueckoe mooenuposarue
[ToBTOpEeHME Teopuu, pelIeHne 3aa4 1o TeMe
44 «TapamnensHocTs mockocteil. Terpasap u
napasuieJenune
K/p Ne 5 «llapannenvnocms niockocmeti. Tempasop u
45 napaiienenuneoy
I'naBa 3. Tpuronomerpuuyeckue ypapuenus (15 1)
APKKOCHHYC U pEIIEHHE YPAaBHEHHUS COS X = a
46
APKKOCHHYC U PEIIEHUE YPAaBHEHHUS COS X = a
47
ApPKCHHYC U pellieHHe YpaBHEHHS sin X = a
48
ApPKCHUHYC U pEIlIeHHe YpaBHEHHUS Sin X = a
49
ApKTaHIeHC U apKKOTaHreHc. Pemenue ypaBHeHMi tg
50 X=a,ctgx=a
U3 ucmopuu mamemamuxu
[Ipocreiinive TPUrOHOMETPUUECKUE YPABHEHUS
51
[Ipocreiinive TPUrOHOMETPUUECKUE YPABHEHUS
52

53

Pemenne TPUTOHOMCTPUUICCKUX ypaBHCHI/Iﬁ




Pemenne TpUroHOMETpUYECKUX YPaBHEHUI

54
Mertonb! peleHns TPUrOHOMETPUYECKUX YPAaBHEHUN
55
Metoapl pelieHuss TPUrOHOMETPUUECKUX YPAaBHEHUI
56
MeTtoab! pelieHrss TPUTOHOMETPUUECKUX YPAaBHEHUM
57
Meronbl peleHrus TPUTOHOMETPUYECKUX YPAaBHEHUN
58
MeTtonbl pelieHnss TPUTOHOMETPUUECKUX YPAaBHEHUN
59
K/p Ne 6 «Tpueonomempuueckue ypasHeHusi»
60
I'nasa 4. IIpeoOpa3oBaHue TPUTOHOMETPUYECKUX BbIpaxeHuii (15 1)
CHHYC ¥ KOCHHYC CyMMbI apIyMEHTOB
61
CHHYC ¥ KOCHHYC pa3HOCTH apIyMEHTOB
62
CHHYC ¥ KOCMHYC CyMMBI U Pa3HOCTH apryMEHTOB
3
TaHreHc cyMMBbI M pa3HOCTH apIyMEHTOB
64
TaHreHc cyMMBI M pa3HOCTH apIyMEHTOB
65
@opMyIbl JBOMHOIO aprymMeHTa
66
@opMyIIbl JBOMHOTO apryMeHTa
67
@opMyIIbl TOHMKEHUS CTEIICHU
68
[TpeoOpazoBanue CyMM TPUTOHOMETPUYECKUX
69 GyHKIUI B TPOU3BEICHHUS
[IpeobOpazoBanre CyMM TPUTOHOMETPHUIECKUX
70 GyHKIUI B TPOU3BEICHHUS




[IpeobOpazoBaHre CyMM TPUTOHOMETPHUUECKUX

71 GyHKIUI B TPOU3BEICHHUS
[IpeobpazoBanue BeipaxkeHus A sin x + B cos x k Buny
72 Csin (x + 1)
[Tpeobpa3zoBanue pou3BeIeHUI
73 TPUTOHOMETPUUECKUX (QYHKIHI B CyMMBI
[IpeobpazoBanue npousBeaCHUI
74 TPUTOHOMETPHUECKUX (QYHKIIHI B CYMMBI
Tpuconomempus 6 ¢husuxe u mexmuxe
K/p Ne 7 «lIpeobpaszosarue mpucoHomempuieckux
75 BbIPANCEHULLY
I'naga II. [lepneHaAUKYJSIPHOCTHL NMPSIMBIX U MJIOCKOCcTeH (15 yac)
§1. Ilepnenouxyiaprocms npsamotl u ni0CKOCmu
[lepnienquKyIgpHBIE MPSIMbIE B IPOCTPAHCTBE.
76 [TapajutenpHble NpsAMBIE, IEPIICHIUKYIIIPHBIEC K
IUIOCKOCTH
T'eomempus 6 opesneti I peyuu
IIpu3Hak nepneHauKyJIIpHOCTH IPSIMOU U ITIOCKOCTH
77
Teopema 0 psIMOM, IEPIIEHANKYIISIPHON K INIOCKOCTH
78
Pemenue 3a1a4 Ha EepNEeHIUKYISIPHOCTD NPSMON 1
79 IIJIOCKOCTH
Pemenue 3a1a4 Ha EepPHEHIUKYISIPHOCTD MPSMOM U
80 IJIOCKOCTH
§2. Ilepnenouxynsip u HaKIoOHHbLE. Y207 MeHcOY NPAMOU U NIOCKOCHbIO
Paccrosinue ot Touku 10 miiockoctu. Teopema o Tpex
81 NEPIEHANKYIIApax
VYrois Mexay NpsMON U INIOCKOCTBIO
82
IToBTOpEHME TeOpUH, pELIEHHUE 3a1a4 Ha YTOJI MEXIY
83 MIPSIMOM U TUIOCKOCTBIO
[ToBTOpEeHHE Teopuu, pelieHne 3a1a4 Ha MIPUMEHEHNE
84 TEOPEMBI O TPEX NEPIECHAUKYJIIAPAX, HA YIOJl MEXAY

MPSIMOM U TIOCKOCTBIO

Kax pabomaem meopema o mpex nepnenouxyaiapax 6
apxumexmype

§2. Heyepannuwiii yeon. Ilepnenouxyiaprocmo nio

cKxocmetl

85

JByrpannsbiii yroiu. [IpuzHak nepneHauKyJIspHOCTH
IUIOCKOCTEN




JByrpannsbii yrou. [Ipu3Hak nepneHauKyJIspHOCTH

86 IIJIOCKOCTEN

[IpssMOYTONIBHBIN MTapajuIeIeuIe]
87

[IpssMOyTrosIbHBIN MapaieaenuIe]
88

[ToBTOpEeHME Teopuu, pelIeHHne 3a1a4 110 TEME
89 «/JIByrpannsiii yroiu. IIpsamoyroabHbi

napasuiesenune

K/p Ne 8 «llepnenouxynaprocmos npsamulx u
90 nJI0CKOCmel»

I'nasa 5. [lpousBoanas (20 yaca)

YucnoBble NOCAEA0BATEIBHOCTH U UX CBOMCTBA
91

[Ipenen ynciaoBO# MOCIEA0BATEILHOCTH
92

CyMMa 0€CKOHEYHOM reOMEeTPUIECKON MPOrpeccuu
93

[Tpenen Gpynkuun
94

Omnpenenenue Mporu3BOTHON
95

Breruncnenre npon3BoIHbIX. POPMYJIbI
96 b hepeHIMPOBaAHHUS

Brruucnenue npousBonbiX. [IpaBuna
97 nudepeHmpoBaHus

Brrancnenne npousBonusix. Juddepennmporanue
98 CIIOXKHOU (DyHKIIUU

K/p Ne 9 «llpoussoonasy
99

VYpaBHeHHe KacaTeabHOU K rpaduky GpyHKINN
100

VYpaBHeHUE KacaTeNbHOM K rpaduKy QyHKIUU
102

[IpumeHeHnre npon3BOAHOM AJIsI UCCIEA0BAHUIM
103 byHKIMI

[Tpumenenre TPOU3BOHOM JIJISI UCCIIEIOBAHUI
104 byHKIMi

[Toctpoenue rpagukoB HyHKIHMNA
05

[Toctpoenue rpagukoB GyHKIIHMNA
106

107

HpI/IMeHeHI/Ie HpOHBBOI[HOﬁ JJIA OTBICKaHH A
HAnOOJILIIEr0 ¥ HAMMEHBIIIET0 3HAYCHU I




HENpepbIBHON (QYHKIIMHM HAa IPOMEKYTKE

108

[IpuMeHeHre MPOU3BOAHOMN ISl OTBICKAHUS
HanOOJIBIIEr0 1 HANMEHBIIIETO 3HAUYCHUH
HENPEPBHIBHON (QYHKIIMH HA TPOMEKYTKE

109

3amayn Ha OTBICKAHUE HAMOOJBIINX M HAMMEHBIITNX
BEJINYUH

110

3a11aq1/1 Ha OTBLICKaHWE HAMOOIBIINX U HAUMEHBIITHUX
BCINYHH

Pewenue 3a0au npakmuieckozco CanpchaHuﬂ

111

K/p NelO «llpumenenue npouzeooHotl 0s
HAXOHCOCHUS HAUOOILUIUX U HAUMEHBULUX BETUUUH »

I'nasa II1. Muororpannuku (13 yacoB)

S1.Ilonsamue mnoeoepannuxa. Ilpusma.

112

[ToHnaTre MHOTOrpaHHHKA

113

[Tpuzma

114

[1nomane MOBEPXHOCTH IPU3MBI

§2. lupamuoa

115

ITupamupa

116

IIpaBunpHas nupamua

117

VYcedenHnas nupamuaa

118

[Tmonaar MOBEPXHOCTH MUPAMUIBI.

119

ITupamupa. [IpaBuibHas nupamuaa. Y ceueHue
nupamuaa. [nonans NOBEpXHOCTH MUPAMUIBI.

$3. IlpasunvHvie MHO2OCpAHHUKU

120

Cummerpus B npoctpaHcTse. [loHsATHE MpaBUIBHOTO
MHOI'OI'PAHHHKA.

121

DIEeMEHTHBI CUMMCTPHUHU IIPaBUJIbHBIX MHOI'OI'DAHHHUKOB

122

Pemenue 3aga4 o teme «MHOFOFpaHHI/IKI/I»

123

Pemenue 3a1a4d o teme «MHOFOFpaHHI/IKI/I»

124

K/p Ne 11 «Muoeoepannuxuy

IoBTOpenue (16 yacoB)

125

[ToBTOpenue. TpuronomeTpudeckue GyHKIUH




Ha 3aceganuu INIMO
npoToko Ne__1
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/_Kymnqeﬂxona E.E./

IToBTOpenue. TpuroHoMeTpu4eCKue ypaBHEHUS
126
[Toropenue. [IpeoOpa3oBanue TPUrOHOMETPUUECKUX
. BBIPAKEHUI
27
IToBTopenue. [IponsBoaHas
128
[ToBTOpEHue.
129
IloBTOpEHME.
130
[ToBTOpEHuE.
131
[ToBTOpEHuE.
132
[ToBTOpEHueE.
133
[ToBTOpEHuE.
134
«COI''TACOBAHO» «COTI'JTACOBAHO»

3aMm. nnpew YBP

/_IllesikoBa E.B./
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