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IlosicHuTeILHAS 3aMUCKA

Pabouas mporpamma mo ydeOHomy mpeamery «Matemaruka» 10-11 kimaccel cocraBieHa Ha

OCHOBE:

— @enepanbHOrO TOCYIAPCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa CpEeaHEero oOImero
oOpa3zoBanus (yTB. mpuka3oM MunucTepcTBa 00pa3oBanus U Hayku P® ot 17 mas 2012 r.
N413);

— KoHuenmmu paszButusi matremaTudeckoro oOpaszoBanusi B Poccuiickoit ®eneparuu (yTB.
Pacniopsoxenuem [paBurenscrea PO ot 24 nexadbps 2013 r. Ne 2506-p);

— TMpPUMEPHOH OCHOBHOW 00pa30BaTENbHOW NPOTPaMMBI CpeIHEro oO0mero oOpa3oBaHHS
(mpotokoi ot 28uronst 2016 roga Ne 2/16-3);

— VYMK: MaremaTuka: anreOpa ¥ Hadajga MaTeMaTHYECKOTO aHalU3a, reoMeTpus. Anredpa u
Havaja Maremathdeckoro aHammza. YueOHuk. 10-11 xmaccel.bazoBblii W yrimyOneHHBIN
ypouu / IIILA. Amumos, FO.M. Konsirun, M.B. Tkauésa u np. — M.: IIpocsenienue, 2018.

— VYMK: Marematuka: anredpa ¥ Hadajla MaTeMaTU4YECKOro aHainu3a, reomerpus. ['eomeTpusi.
10-11 xmaccel. (bazoBerit u yriyonenssiii ypoan) / JI.C. AtanacsH, B.®. Byryzos, C.b.
Kagomues u ap. — M.: [Ipocsemenue, 2018.

Hacrosimas nporpammacocrtaBieHana 6 4acoB B HeZeNio, 3a JBa rojga ooOyuenus 408
9acoB, B COOTBETCTBMHU C y4EOHBIM IIJTAHOM INKOJIBI ¥ SIBJISIETCS TPOTPAMMOM YTITyOIIEHHOTO
YpOBHS 0OyUEHHS.

[Iporpamma  cooTBeTcTByeT  mojoxkeHusMm  denepanbHOr0  rocynapCTBEHHOTO
00pa3zoBaTeNIbHOTO CTaHAApTa CPEeIHEro oO0Imero oOpa3oBaHHs, B TOM YHUCJIE TPEOOBAHHSIM K
pe3yibTaTaM OCBOEHMSI OCHOBHOM 0Opa3oBaTeNnbHOM mHporpammbl, (QpyHAaMEHTaIbHOMY SIpPY
coaepxanus obmero oOpazoBanus, IIpumepHOl mporpamme mo martemaruke. [Iporpamma
oTpakaeT HJed U TnoJiokeHus KoHuenuuu pa3BUTUS MaTeMaTHYecKoro oOpa3oBaHuS,
[Iporpammbl  popmMupoBaHus yHHBEpCAIbHBIX yueOHbIX naerictBuii (YY), cocraBisommx
OCHOBY Ul CaMOPAa3BUTHS U HENPEPHIBHOIO 00pa30BaHMs, BHIPAOOTKH KOMMYHHKATHBHBIX
KayecTB, IIEJIOCTHOCTH OOIIEKYJIbTYPHOTO, JUYHOCTHOTO M IIO3HABATEIBHOIO  PAa3BUTHS
yUaXxcs.

PaGouas mporpamMma COrjlacCHO KOHIIETIIIMM PA3BUTHS MaTeMaTUYeCKOro 0O0pa30BaHMUS
Poccuiickoit denepanyiu nmpeanoiaraeT peleHue CIeayommnx 3a1ay:

®[IPEIOCTABUTh  KaXJAOMYy OOy4aromeMmycsi BO3MOXHOCTb JOCTHXKEHHS  ypPOBHS
MaTeMaTHUYeCKHUX 3HAHUI, HEOOXOIMMBIX JJIsl AalibHEHIIeH yCIenTHOM )KU3HU B OOIIECTBE;

® 00€ECIIEYHUTE KaXXa01ro o6yqafomer0051 pa3BHBaIOH_[eﬁ PIHTGJ'IJ'ICKTy&UIBHOIZ
ACATCIIPHOCTEIO Ha JOCTYIIHOM YPOBHE, HCIIOJIB3Yysd IPUCYHIYIO MAaTr€éMarTuke KpacCcoTy H
YBJICKATCIIbHOCTD,

e 00ecreynTh HEOOXOAMMOE CTPAHE YMCIIO BBIMYCKHHKOB, MAaTeMaTU4YEeCKasi MOATOTOBKA
KOTOPBIX JIOCTaTOYHA JJsi MPOJOJDKEHUS 00pa30BaHUS B PA3IMYHBIX HAIMpPABICHUAX U IS
MPAKTUYECKOW  JIeATENbHOCTH, BKIIOYas IMpernojJaBaHUE MaTEeMaTHKH, MaTeMaTHYecKue
uccienoBaHus, paboty B chepe HHPOPMAITMOHHBIX TEXHOJIOTUN U JIp.

O0mas xapakTepucTuKa y4e0HOro npeamMera

YueOnsbIit mpeamMeT «MatemaTuka» COOTBETCTBYCT Tpe6OBaHI/I$IM CDCI[epaJIBHOFO
TroCyaapCTBEHHOI'O CTaHAapTa CpCIAHCIO 061_1_[61"0 O6paSOBaHI/IH, BXOAUT B NCPCUYCHDb y‘le6HHX
npeaMETOB, 00s13aTeNbHBIX AJI1 U3YYCHUA B cpenHeﬁ O6H1606pa3OBaTeHbHOﬁ HIKOJIC.

I/IzyquI/Ie yqe6Horo npeameTa «Marematuka» JOJIXKHO 00eCIeYnTh
(bOpMHpOBaHHCIHpCI[CTaBJ'IeHI/Iﬁ 0 COHOHAJIBHBIX, KYJIBTYPHBIX W HCTOPUUYCCKUX (I)aKTOan
CTaHOBJICHHA MATCMAaTUKHU,0CHOB JIOTHYCCKOI'0O H MAaTeéMaTUu4YCCKOI'O MBIIJ_IJ'ICHI/I}I;YMeHI/Iﬁ
NPUMCHATH IMOJIYYCHHBIC 3HAHUS TP PCIICHUUN PAa3JINYHBIX 3aﬂa‘l;HpeHCTaBHCHI/Iﬁ O MaT€MaTHUKEC
KakKk 4YaCTH O6IJ.IC‘-ICJ'IOBC‘-ICCKOI>1 KyIbTYphl. YHHUBEPCAJILHOM s3bIKC HAyKH, II03BOJISIOIICM
OMUCBIBATH U U3YYaTh PCAJIbHLIC IPOUCCCHI U ABJICHUA.



VYuebublil npeamer «MateMaTHKay MpeJHa3HaueH Ul H3y4eHUs Kypca anreOpbl 1 Havyas
MaTeMaTH4ecKoro aHanusa u reomerpuu B 10 - 11 kitaccaxHa yriy0ieHHOM ypOBHE.

Kypc «Anrebpa m Hadaja MaTeMaTH4YeCKOTO aHalM3a»HAllelIeH Ha (HOpMHPOBAHHE
MaTeMaTUYECKOro amnmapara s peIleHus 3aJad U3 MAaTeMaTHKH, CMEXKHBIX IIPEIMETOB,
OKpYXKaroIel peaJbHOCTH. SI3bIK anreOphl MO TYepPKUBAET 3HAUCHHE MaTEMAaTUKU KaK S3bIKa IS
IIOCTPOCHHUS MATEMAaTUYECKUX MOJIENIEH, IIPOLECCOB U SBJIICHUNA PEaIbHOIO MUPA.

OpnHOl M3 OCHOBHBIX 3a/la4 M3Y4€HHUs anreOphl SBISETCS Pa3BUTHE AJITOPUTMHUUYECKOIO
MBIIIUICHUSI, HEOOXOIMMOI0, B YaCTHOCTH, JUII OCBOCHHS Kypca HH(OPMATHKH; OBIAICHUE
HaBBIKAMH JIETYKTHBHBIX paccyxiaeHuid. [IpeoOpazoBaHne CUMBOJIHUYECKUX (POPM BHOCHUT CBOIA
cnenn(UIecKuid BKJIAJ B Pa3BUTHE BOOOPaXKEHHUs, CIOCOOHOCTEH K MaTeMaTHYeCKOMY
TBOPYECTBY.

Jlpyroii BakHOW 3ajaueld H3ydeHHUs anreOpbl SBISETCS MOJIy4Y€HHE OOydarolUMUCs
KOHKPETHBIX 3HAaHUU O (QYHKIUSAX KaK BaKHEHIIeH MaTeMaTH4ecKOoW MOJENU JJsl OMHCAHMS U
UCCIIEI0OBaHUS pa3sHOOOpPa3HBIX IIPOLIECCOB (paBHOMEPHBIX, PaBHOYCKOPEHHBIX,
AKCMOHEHIMAJIbHBIX, TEPUOAUUECKUX U Ip.), A5 GOPMHUPOBAHUS Y YHALIUXCS MPEACTaBIECHUN O
pOJIM MaTeMaTHKU B Pa3BUTHUU LIMBUIU3ALUU U KyJIbTypbl.MaTreMaTu4ecKkuil MaTepuan CIyKUT
CPEICTBOM DAa3BUTHS JMYHOCTH OOYYaroIIMXCS, MOBBIIMIEHUS HUX OOLIEKYJIbTYpPHOTO YpPOBHS,
pa3BUTHUSIMATEMAaTUYECKHX CIOCOOHOCTEN 00yUYarONINXCS U COXPaHEHUs TPAAUIIMOHHO BBICOKOTO
YPOBHSI POCCHHCKOro MaremaThdeckoro oOpa3zoBanus.OOydaromiyecs, HUMEIOIIHE SPKO
BBIPAKEHHYIO CKJIOHHOCTh K 3aHSTHSIM HayKOW, B YaCTHOCTH, K MaT€MAaTHKe, MOTYT MOJY4YUTh
BO3MOXHOCTH pa3BUTHUsI CBOMX crocoOHocTeil. Jlyis 31Ol Kareropuu oOydaromuxcs OyayT
MIPEII0KHBI TEMBI CAMOCTOSITENIBHBIX UCCIIEI0BATENbCKUX PadoT.

'eomerpusikak OJMH W3 BaKHEUIIMX KOMIIOHEHTOB MaTeMaTHM4ecKoro oOpa3oBaHUS,
HeoOxoauMa JIsl HPUOOPETEHUS KOHKPETHBIX 3HAaHMW O IPOCTPAHCTBE M IPAKTUYECKU
3HaYMMBbIX YMEHUH, (OPMHUPOBAHUS A3bIKA OMUCAHUS OOBEKTOB OKPYXKAIOIIEro MUPA, Pa3BUTHUS
IIPOCTPAHCTBEHHOTO BOOOP@)KEHUSI M MHTYUIMH, MAaTEeMaTU4YECKOM KyJIbTYpbl, 3CTETUYECKOTO
BOCIIMTaHMs ydamuxcsa. M3ydeHWe reoMeTpuu BHOCHT BKJIAJ B Pa3BUTHE JIOTHYECKOIO
MBIIIUIEHUS, B (POPMUPOBAHKE NOHATHS I0KAa3aTeIbCTBA.

Takum oOpa3omM, B XOJ€ OCBOCHMs COAEP)KAaHUS Kypca ydalldecss MOJy4aroT
BO3MOKHOCTh Pa3BUTh IPOCTPAHCTBEHHbIE MPEJICTABICHUS M H300pa3sUTEIbHbIE YMEHU,
OCBOUTH OCHOBHBIE (DaKThl U METO/Ibl CTEPEOMETPUH, U3YUUTh CBOIICTBA IPOCTPAHCTBEHHBIX TEl,
HAy4YUTHCS IIPUMEHATH NOJyYCHHbIE 3HAHUS JUI PEIIECHUS IPAKTUYECKUX 3a/1a4.

Pesynbrarsl yriry01eHHOI0 YPOBHS OPUECHTUPOBAHBI HA!

— (QopmupoBaHue MpeaCTaBICHUM 00 MAESIX M METOJAaX MaTeMaTUKH; O MaTeMaTHKe Kak
YHHUBEPCAIBHOM SI3BIKE HAYKH, CPEICTBE MOACIUPOBAHUS SBJICHUI U IIPOLIECCOB;

— OBJIAJICHUE YCTHBIM M INHCbMEHHBIM MAaTEMaTHYECKUM S3BIKOM, MaTeMaTH4YE€CKHUMHU
3HaHUSIMHU M YMEHUSMH, HEOOXOAMMBIMHM JUI H3YYEHHUS IIKOJbHBIX €CTECTBEHHO-
Hay4YHbIX JUCUMIUIMH, MPOJOJDKEHMS O0O0pa3oBaHMs M OCBOEHHUS  M30paHHOU
CIIELIMAJIbBHOCTH Ha COBPEMEHHOM YPOBHE;

— Pa3BUTHE JIOTHYECKOTO MBIIUICHUS, AITOPUTMUYECKON KyJIbTYphl, IPOCTPAHCTBEHHOIO
BOOOpaXEHUs, MATEMAaTHYECKOIO MBIIUIEHUS! M MHTYUIMH, TBOPUYECKUX CIOCOOHOCTEH
Ha YpOBHE, HEOOXOJUMOM JJsi TPOJOJDKEHUS OO0pa3oBaHUs U CaMOCTOSTEIbHOU
JeATeIbHOCTH B 00JaCTH MaTeMaTHKH U €€ IPUIIOKEeHU B Oyaymiel npodeccuoHalbHON
JESITEIBHOCTH.

IIlnanupyemsble pe3yJbTaThl 0CBOCHHS y4eOHOro npeamera «Maremaruka»

JIMYHOCTHBIE PE3YJbTATHI 00YUEHHS:

- (bOpMI/IpOBaHI/IC MHPOBO33pCHUA, COOTBCTCTBYIOLICTO COBPEMCHHOMY YPOBHIO HAYKH;
(bOpMI/IpOBaHI/IC OCHOB CaMOBOCIIUTAHUA B ITPOLECCE BBITTOJIHCHUA pa60T pa3Horo ypoBH:
CJIIOXXHOCTH,



pa3BUTHE TBOPUYECKUX CHOCOOHOCTEH, MHTYUIIMHU, HABBIKOB CaMOCTOSITEIbHOU
JICSITEILHOCTH;

dbopmupoBanre TpeOOBATEIHLHOCTH K TOCTPOCHHIO CBOMX  BBICKA3bIBAHUH W
OTIPOBEPKEHUI0 HEKOPPEKTHBIX BBICKAa3bIBAHUH, yMEHUE OTJINYATh TUTIOTE3Y OT (paKTa;
BOCIIMUTaHHE NATPUOTH3MA, TOPAOCTH 3a cBol PoauHy Ha mnpuMepe KU3HU H
JESITEIbHOCTH OTEUECTBEHHBIX YUEHBIX — MATEMATUKOB;

pa3BUTHE FOTOBHOCTH K CaM0O00pa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HM KaK YCIOBHIO
YCIIEITHOTO JTIOCTH)KECHUS TIOCTABIICHHBIX IIeJieii B BEIOPaHHOM chepe nesTeTbHOCTH;
pa3BUTHE CIIOCOOHOCTU Y TOTOBHOCTU COTPYIHUYATh U BECTU AUAJIOT C IPYTHUMH JIFOJbMU
B IIPOLIECCE COBMECTHOM JEATEIIBHOCTH;

pa3BUTHE AHAIMTUYECKUX CIOCOOHOCTEW © UWHTyHIHH (B XoAe HAOMIONECHUS 3a
MOBEJACHUEM AKCIIOHEHIIMAJIBbHBIX 3aBUCUMOCTEN);

paciivpeHue npeAcTaBIeHUuil 0 B3aUMHO OOpaTHBIX JIEHCTBUSX;

pa3BUTHE BBIYUCIUTENBHOM, alTOPUTMUYECKON U TpaduuecKOi KyIbTYphI;

OCO3HAHHBIN BBIOOpP Oymyiiel mpodeccuu M BO3MOXKHOCTEH peanu3aiui COOCTBEHHBIX
YKU3HEHHBIX IUIAHOB; OTHOIIEHHE K MPO(PECCHOHATBHOMN JESITEIbHOCTH KaK BO3MOKHOCTH
ydacTusi B PEIICHUH JIMYHBIX, OOLIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX
pooseM;

WHTErpUPOBAaHUE B JINYHBIA ONBIT HOBOM, B TOM YHCIIE CAMOCTOSITEIHHO IOJTY4E€HHOMN
nHpopManuu.

MeTanpeaMeTHbIe pe3VJabTAThI 00VUEHHUS

YMEHHE CaMOCTOSITEIBHO  OTNPEACNATh IEJIH CBOEro OOydYeHHs, CTaBHTh H
dbopmynupoBaTh a1 ceOsi HOBBIE 3aa4yMl B y4€Oe W TO3HABATEIbHOW JESITEIbHOCTH,
pa3BUBaTh MOTHBBI M HHTEPECHI CBOCH IMO3HABATEIHLHOMN JEATEIILHOCTH;

YMEHHE CaMOCTOSITENIbHO IUIAHUPOBATh ITyTH JOCTIDKEHHS Ieleld, B TOM YHCIe
albTEPHATUBHBIC, OCO3HAHHO BHIOMpaTh Hambosee A(P(PEKTUBHBIC CHMOCOOBI PpEHICHUS
y4eOHBIX ¥ IMO3HABATEIBHBIX 33]1a4;

pa3BUTHE YMEHUH CaMOCTOSITEIILHO OCYIIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
JeWcTBUSL B mpolecce OOOOIICHWS, CHCTEMAaTHU3alldd ¥ PACIIUPCHUS 3HAHHM,
MOJIyYCHHBIX B OCHOBHOM IIKOJIE,

dbopMupoBaHHEe YMEHHH  CaMOCTOSITEIBHO  OCYHICCTBISTh, KOHTPOJUPOBATh U
KOPPEKTHPOBATH CBOKO JICSITEIBLHOCTD ITPH BHIMOJIHEHUH 3a/IaHU;

OBJIAJICHUE YCTHBIM M THCBMEHHBIM MAaTEMAaTUYECKUM SI3BIKOM, MPUMEHHMBIM TpHU
W3YUYEHHH MPEIMETOB €CTECTBEHHO-MAaTEMaTHYECKOTO IIUKIIA;

(dbopMupoBaHHE YMEHUI SICHO U TOYHO H3JIaraTh CBOKO TOYKY 3PEHHUSI KaK YCTHO, TaK U
MUCHbMEHHO, TPAMOTHO TIOJIb3YSICh SI3bIKOM MaTEMaTHKH,

YCBOCHHE YHUBEPCAIBHBIX MHO)KECTBEHHBIX TOHSITHH, MPUMEHUMBIX ISl CO3JaHUS
MoJeNiel pa3IuYHbIX SABJIEHUIN MPUPOIbI, OOIIECTBEHHBIX SBICHUII;

pa3BUTHE JIOTUYECKOTO MBIIUICHUS M  HUCCIEAOBATENbCKUX  yMEHUW; YMEHUH
000CHOBBIBATh CBOM BBIBOJBI, (JOPMYIHPOBATH OTPHUIIAHHS BBICKA3bIBAHUI, TIPOBOIUTH
JOKa3aTeNbHbBIE PACCYXKICHNUS,

pa3BHUTHE CIIOCOOHOCTEN K CAMOCTOSITEILHOMY MOMCKY METOJIOB PEIICHHS IPAKTHUECKUX
Y IPHUKJIATHBIX 33724, IPUMEHSIS U3Y4EeHHbIE METO/IbI;

Pa3BUTUC KPUTUYHOCTU MBINIJICHUA B MPONECCEC OLCHKU U MHTCPIIPECTAIUN I/IH(I)OpMaI_II/II/I,
HOJ'Iy‘IElCMOfI U3 pa3JINYHbIX HCTOUYHHUKOB,



— OCO3HAaHME B3aUMOCBSI3U MAaTEMATUKU CO BCEMH IIPEIMETaMHU €CTECTBEHHO-HAYYHOIO U
I'YMaHUTapHOI'O IIUKJIOB;

— YMEHuE MNPOAYKTUBHO OOIIAaTbCi U B3aUMOJICHCTBOBaTb B IIPOLIECCE COBMECTHOM
JeATEIbHOCTH, YYUTBHIBATh TO3ULUU JPYTUX YYACTHHUKOB JEATENBHOCTH, S(P(PEKTHBHO
paspemiats KOH(INKTHI,

— YMEHHE HCIOJB30BaTh CPeICTBa MH(DOPMAIIMOHHBIX ¥ KOMMYHUKAaTHBHBIX TEXHOJIOTHH
(MUKT) B pemieHHMH MOCTaBJICHHBIX 3aad C COOJIOJEHHMEM HOPM HH(POPMAIMOHHON
0€30MaCHOCTH, [TPaBOBBIX U ATUYECKUX HOPM;

— HCCIEJOBaHME pealbHbIX SBJICHUM M NPOLECCOB, MPOTEKAIOUIUX [0 3aKOHaM
MOKa3aTebHON 3aBUCHMOCTH, C TOMOIIIBIO CBOMCTB TIOKA3aTeNbHOM (pyHKINN;

— pacuIMpeHHEe BBIYMCIUTENIBHOTO ammapara 3a CY€T MPUMEHEHUs CBOMCTB Jorapu@mon
(3aMeHa BBIYMCIICHUN MPOU3BENEHUS U YAaCTHOTO CTENEHEH Ha BBIYMCIEHUS CYMM U
pa3HoCTe nokasaresei creneHei);

— oOyueHue MOJETUPOBAHUIO pEaJbHBIX IPOLECCOB, MPOTEKAIOIMINX [0 3aKOHAM
SKCIMOHEHIIMAILHOM 3aBUCUMOCTH, M MCCIEI0BAHUIO CO3JaHHBIX MOJENIEH C MOMOIIbIO
anmnapara JIorapu(pMUpOBaHUS;

— Dpa3BUTHE YMEHHUH CaMOCTOSTEIbHO OINpPEAENATh LIETU JEATEIbHOCTH 0 YCBOCHHIO U
NPUMEHEHUIO 3HAaHWW TPUTOHOMETPUM KaK MaTeMaTU4YecKOod MOJAENu peanbHOM
IeHCTBUTEIILHOCTH,

— 3HAaKOMCTBO C MAaTeMaTH4YE€CKHM TOJIKOBAaHHUEM IMOHSITHS MEPHUOJUYHOCTH, HMMEIOIEro
Ba)KHOE MHUPOBO33PEHYECKOE 3HAUCHUE;

— 3HAaKOMCTBO C  (PM3MYECKMMM  SBJICHUSIMH,  OINHUCBIBAEMBIMH C  IOMOIIBIO
TPUTOHOMETPUUYECKUX YPABHEHUM;

— yYMEHHE IPUMEHSATh anredpanyeckre MeTo/ibl B PEIIEHUN FeOMETPUYECKUX 3a1a4;

— YMEHHE  MHTEpIpEeTUPOBaTb  PELIEHHs  HEKOTOPbIX  ainredpanveckux  3ajaad
reOMETPUYECKIMHU 00pazamu;

— YMEHHE paclO3HABATh HA 4YepTeXkaX, MOJAEISIX M B PEalbHOM MHUPE I'€OMETPHUECKHUE
¢urypel 1 Tena (MHOTOTPaHHMKM), NPUMEHATh UX CBOMCTBAa IPU MOJCIUPOBAHUM B
€CTECTBEHHO-HAYYHBIX 00J1aCTAX;

— YMEHHE MOJEIMPOBATH peallbHblEe CUTYalluH, UCCIEA0BaTh IPOCTPAHCTBEHHBIE MOJIEIH,
MHTEPIPETUPOBATH MOJYyYEHHBIH Pe3ysIbTaT.

IlpeaMeTHbIe Pe3y/JbTAThl 00YYCHUS
B pesynpraTe m3ydeHuss Kypca ajaredopbl M MaremMaTrudeckoro anaamsza B 10-11
KJlaccax ydariuecs JOJIKHBI:

— 3HaTh NOHATHE JACHCTBUTEIBHOIO YUCIIA KaK pe3yabTaTa BBICTPAaUBAaHUS HAyYHOU TEOPHUH
JEUCTBUTENBHBIX ~ YUCEJ ~ HAa  OCHOBAHMM  IIOHATHS  Ipelela  YUCIOBOM
IIOCJIEOBATEIBHOCTH;

— BJAJETh NOHATUEM CTEIICHU C JACHCTBUTEIBHBIM IT0OKA3aTEIEM KaK OCHOBBI JJI U3yYCHHUS
CTETIEHHOH, MM0Ka3aTeIbHON U JIorapu(pMUIecKoi QyHKINI;

— IPUMEHATH CBOMCTBA CTEIEHU C NCHCTBUTEIBHBIM IIOKA3aTeNIEM IIPU MOICIUPOBAHUU U
M3YyYEHUU MAaTeMAaTUYECKUX MOJENIEH, OINUCHIBAIOIIUX IIPOLIECCHl C HCIOIb30BAHUEM
CTEIEHU C JCHUCTBUTEIBHBIM IIOKA3aTEIIEM;

— BiageTh noHstreM crenennoil Gynkumn Y = XP, p#1, dopmymauposars eé cBoiicTBa B
3aBHCUMOCTH OT 3HAYCHMS JEHCTBUTENHLHOTO YHCIa P U CTPOUTH TpaUKH;

— (QopmynupoBaTh OmNpeAeNeHUuss OOpaTHOM U CIOXHOW (YHKIMH, 3HATh YCJIOBHE
00paTuMOCTH (PYHKIMH;IPUBOIUTH IPUMEPHI B3AUMHO OOPATHBIX U CJIOXKHBIX (QYHKLIUH;



(bopMynupoBaTh ONpPENCNCHUS PAaBHOCUJIBHBIX YpAaBHEHHH, HEPABEHCTB, CHUCTEM
YPaBHEHUM, YPaBHEHHUU — CIEACTBUU;IIPU PEILICHUM YPABHEHUMN BBINIOJIHATH TOJIBKO TE
npeoOpa3oBaHus, KOTOPbIE HE MPUBOAAT K MOTEpE KOPHEH, a MpH peleHN HEPaBEHCTB
OCYIIECTBJIATH TOJIBKO PABHOCHIIBHBIC IPE0Opa30BaHUs;

peumaTe MppalMOHAIBHBIE YPAaBHEHHMS W CHCTEMBI, COJEp)KalllMe HppalMOHAIBHBIE
YpaBHEHHUS;

bopMynHpOBaTh ONpPEICICHHE IOKA3aTeIIbHOW — (PYHKIHH y=a*, a>0, a=1 u
BEIBOJMTH €€ CBOICTBA B 3aBUCMMOCTH OT 3HaueHmiia (a>1,0<a<1l)crpouts
rpaduku;

BJIaJIETh OCHOBHBIMU CIIOCOOAMU PEIlIEHHs MOKa3aTeIbHbIX YpaBHEHUII;

pelaTh nokazareiabHble HEPaBEHCTBA HA OCHOBE CBOMCTB MOHOTOHHOCTH MOKa3aTeIbHON
(GYHKIINH, CHCTEMBI TI0Ka3aTEIbHBIX YPaBHEHUI 1 HEPAaBEHCTB;

dhopmynupoBaTh OmpejelieHne jJorapudma 4Yuclia, 3HaTh OCHOBHOE JIOTapu(MHUECKOe
TOKJIECTBO, MPUMEHATH OCHOBHOE JIOrapu(MUYECKOE TOXKIECTBO K BBIYUCICHUSM U
PELICHUIO TPOCTEUIINX JIOTapU(PMUUYECKUX YPAaBHEHUH;

MIPUMEHSITh OCHOBHBIE CBOMCTBa Jorapu(mMoB i mpeoOpa3oBaHUs JOrapU(PMHUUECKUX
BBIPAKEHU;

(dbopMynupoBaTh ONpeIesieHue JAECATUYHOTO U HATypalbHOro Jorapudma;BeIBOIUTH
¢dbopmMyny mepexosa K HOBOMY OCHOBaHHIO;IPUMEHAITH (POpPMYIy Iepexoaa K HOBOMY
OCHOBAHMIO I BBIYMCICHHMA 3HA4€HUH M 1peoOpa3oBaHus JorapupMUUECKUX
BBIPAKCHUI;

dopmynuposare omnpexesienue norapupmudeckoir dynkumn Y =1log, X, a>0, a#l un
BBEIBOJUTE €€ CBOIMCTBA B 3aBHCHMOCTH OT 3HAUeHHH a (a>1,0<a<1), CTPOUTH

rpaduku JorapuPMUIEcKOr PyHKIINH;

J€MOHCTPUPOBATh NMPUMEHEHHE CBOMCTB Jorapu(pMUUecKol (YHKIUH HpU CpPaBHEHUU
3HaYeHUN BBIPAKEHUH M pelIeHUMHM NPOCTEHIIMX JIOrapu(MUUYECKUX YpaBHEHUH WU
HEPABCHCTB;

pelaTh pas3jiMuHble Jorapu@MUUecKue ypaBHEHHMsS M UX CHUCTEMbI C HCIIOJIb30BaHUEM
CBOMCTB Jorapu(pMoB 1 00IIMX METOJIOB pEIlIEHHs YpaBHEHMUIA;

pemaTh Jiorapu(MUUYEeCKUe HEpPaBEeHCTBA Ha OCHOBE CBOMCTB Jiorapu(pMHUUECcKOil
GbyHKIMH;

UMETh NPEICTABICHUE O IOHATUAX TPUTOHOMETPUM KAaK MAaTEMaTU4YECKMX MOJEIX,
MO3BOJISIOIIMX ONUCHIBATH MPOLIECCHI, M3ydaeMble (DPU3UKOH, SKOHOMHKOW WM APYIMMHU
HayKaMH;

YMETB OIPEIEIATh U UCCIEN0BATh CBOMCTBA CUHYCA, KOCUHYCA, TAHI'€HCA U KOTAHI€HCA
JNEUCTBUTEIBHOIO 4YHCJIA, MCIOJIB3YS OJHO3HAYHOE COOTBETCTBHE MEXKIY TOYKaMU
YUCJIOBOU NPSMOM M TOUKAMU YHUCIOBOM OKPYKHOCTH,

NPUMEHATh TPUTOHOMETPHUECKHE TOXKIECTBA IPU BBIYMCICHMSAX, MPEOOpa30oBaHUAX
TPUTOHOMETPUYECKUX  BBIPAKEHUHN, PELICHUH MPOCTEUINUX TPUTOHOMETPUUYECKUX
YPaBHEHUH;

BJIAJICTh IIOHATUAMHU arcsina, arccosa, arc tga;



BBIBOJUTH (POPMYIIBI KOPHEH MPOCTEHIINX TPUTOHOMETPUYECKHX YpaBHEHHHSINX =a,
cosx=a, tgx=a;

pemaTb TPUTOHOMETPUYECKHE YpaBHEHUS, CBOJAIIMECS K anreOpandyeckuMm, U
OJIHOPOJIHBIE YPABHEHMSI OTHOCUTEIBHO CUHYCA U KOCHHYCA;

pelaTh TPUroHOMETPUUECKHUE YPaBHEHUSI METOIaMH 3aMEHbI IEPEMEHHOMN U Pa3JI0KEHUS
Ha MHOKUTEIH;

IIPUMEHATH METOJI OLICHKH JIEBOM U MPABOW YaCTEH TPUTOHOMETPUYECKOTIO YPABHEHUS
BJIQJIETh CIIOCOOAMU PEIICHUSI TPUTOHOMETPUIECKUX HEPABEHCTB;

BJIAJICTh TOHSATHEM TPUTOHOMETPUYECKOH (YHKIMU. YMETh OOOCHOBHIBAaTH 00JacTh
onpenelieHHs W MHOKECTBO 3HadeHMi (QyHkmmii Y=SINX, y=coSX, y=tgxu
y = ctgX;

3HaTh CBOMCTBA (QyHKUMI Y =SINX,y=COSX, Yy=1tgX yMeTb CTPOMTH TrpaduKH
(yHKIMM, TPUMEHATh CBOWCTBA (DYHKIMM MPU PELIEHUH YPaBHEHUN U HEPABEHCTB;
BJIQJICTh TOHSATHEM OOpPAaTHBIX TPUTOHOMETPUUYECKUX (YHKLIMHA, 3HATh WX CBOWCTBA,
YMETb CTPOUTH I'papuky;

dbopmynupoBaTh ompeneneHue mpenena (GYHKIUM;BIAJETh TOHATHEM AaCUMIITOTHI,
MIPUBOJIUTh MPUMEPHl aCUMNTOT IpaUKOB 3JIEMEHTApHBIX (PYHKUMH; 3HATH CBOMCTBa
npenenoB (GYHKIMM;3HATH OTNpeeneHne (yHKIUU HENpephlBHOW B TOYKE U Ha
WMHTEPBAJIC;YMETh BBISBIISATH HEMPEPHIBHBIE (PYHKIINUHU C ONOPOI HA ONPEIEIICHUE;
(dopMynupoBaTh ONpENEICHUE TNPOU3BOAHON (YHKIMHM B TOYKE, IIOHUMATh €€
¢u3n4eckuil 1 T€OMETPUUYECKUIM CMBICI, YMETh HAaXOAUTh IMPOU3BOJHBIE AJIEMEHTAPHBIX
GyHKIMH 1O ONpEeAETICHUIO;yMETh COCTABIATh YpPAaBHEHHE KacaTelbHOM K TIpaduky
(yHKIIMM B TaHHOW TOYKE;

3HaTh MpaBwia AU(PPEPEHIUPOBAHUS CYMMBI, TMPOU3BEACHUs, YacTHOTO (DYHKIIHA,
CJI0’KHOM M 00paTHOM (PYHKIMH;YMETh IPUMEHATh MX IPU BBIYMCICHUN IIPOU3BOHBIX;
YMETh HAXOUTh IPOU3BOAHBIE JIEMEHTAPHBIX (QYHKIIUMH;

3HaTh JOCTATOUYHBIE YCIOBUS BO3pACTaHMs U yObIBaHUS (QYHKLUU U YMETh UX PUMEHSTh
IVl ONpE/IeIeHUs] IPOMEXYTKOB MOHOTOHHOCTHM (DYHKIIMIA;3HATH ONpPEAETICHUs TOYEK
JKCTpeMyMa (PYHKLUH, CTAMOHAPHBIX M KPUTHUECKHX;3HATh OINPENEIEHUE SKCTPEMyMa
(GyHKUMU;BIAIETh MOHATUSIMU HEOOXOIUMBIX M JOCTAaTOYHBIX YCIOBUH 3KCTpeMyMma
(GYHKUMU;HAXOAUTh TOYKU KCTPEMYMa;yMETh HaXOJUTh HaWOOJblIEe M HauMEHbIIee
3Ha4eHUs (PYHKLIUHU C IOMOILBIO IPOM3BOIHOM;

3HaTh IOHATUE BTOPOW MPOU3BOAHOM M €€ (U3NYECKUH CMBICI;yMETh HPUMEHATh
BTOPYIO MPOM3BOJHYIO JJsl OIpeleleHus Touyek meperuda rpaduka ¢GyHKIUM U
MIPOMEXKYTKOB BBIITYKJIOCTH;YMETh HUCCIIE0BATh CBOMCTBA (DYHKIIMU C MOMOUIbIO 00MIeit
CXEMBI UCCIIEIOBAaHUS (PYHKIIMIA;

BJIQJIeTh MOHATUSIMUIIEPBOOOPA3HOI U ONpeneNéHHOr0 MHTErpaja MPUMEHATh MpaBUiia
UHTETPUPOBAaHUS s HAXOXKICHUS MepBOOOpa3HbIX, 3HaTh ¢opmyny HbroToHa-
JleiiOHM1Ia, yMETh €€ MIPUMEHSITD;

YMETh BBIABIATH (UIYpbl, OrPAaHUYEHHbIE JaHHBIMU JIMHUSAMH M HaXOJIUTh UX
TUTOIIA/IH;BBIBOIUTH UHTETPAIbHYIO (POPMYITYy BEIYMCICHUS 0OBEMOB TEI U JJOKA3bIBATh C
e€ TIOMOIIBI0 TeOpeMbl 00 00bEME HAKJIOHHOW MPU3MBI, THPAMHJIBI, KOHYCA;00BICHATD
BO3MO’KHOCTH MPUMEHEHUS] HHTETPAJIOB MPH pelleHUuH (PU3HUECcKUX 3a1a4 (HarpuMep, Ha
JIBIDKCHHE);



3HaTh KOM6I/IHaT0pHOC MMpaBHUJIO MPOU3BCACHUSA IJIA HO[[C‘IéTa KOJIMYCCTBA PA3JIMYHBIX
COGHHHCHHﬁ;BHaﬂeTL IIOHATHUECM paSMCIJ_ICHI/Iﬁ C INIOBTOPCHUSAMM,

(bopMyIHpOBaTh OIpPEICICHUE IMEPECTAHOBOK W3 N 3JIEMEHTOB;3HATh (opMyny Juis

HAXOXK/ICHUS YHCJIA [IEPECTAHOBOK W3 N JJIEMEHTOB, (OPMYIy sl BEIYHCICHHS A -

YyyCa pa3MENIEHUA U3 M 3JIEMEHTOB MO N, yMETh IPUMEHSATh UX MPU PELICHUH 3a]1a4.
BIJIQJICTh TIOHSATHEM COYETaHUs 0€3 MOBTOPEHUN M3 M 3JIEMEHTOB IO N;3HATh (GOPMYITy

JJI BBIYUCIICHUA Cr?.‘ - 4HCJa BCEBO3MOXKHBIX COUCTAHUM M3 M 3JIEMECHTOB II0 N. YMETh

packiaapiBaTh CTeleHb OuHoMa 1o ¢opmyine HplooToHa mpu  HaXOXIECHUU
OMHOMHUANBHBIX KOA((QUIMEHTOB C TMOMOILIbI0 TpeyroibHUka [lackans;npumMeHsITh
MOJIy4YE€HHBIE 3HAHUS NIPU PELICHUH 3a/1a4.

BJIAJAECTh MOHATHSAMHM  CIy4YalHBIX, JOCTOBEPHbIX UM  HEBO3MOXKHBIX COOBITHH,
HECOBMECTHBIX COOBITHH, 3JEMEHTAPHBIX COOBITUH;YMETh HAXOIUTh CYMMY |
MIPOU3BEACHNE COOBITUI;IOHUMATh YTO TAKOE COOBITHE IPOTUBOIIOI0KHOE TaHHOMY.
3HATh KJIACCUYECKOE OIpeAeTeHNE BEPOATHOCTH COOBITUS U YMEThb NMPUMEHSTH €r0 MpHU
pELIeHNH 3a]1ay;

3HAaTh TEOPEMY O CyMMeE JBYX HECOBMECTHBIX COOBITUH, CIIECTBUE U3 HEE U TEOPEMY O
BEPOSITHOCTH CYMMBI JIBYX MPOM3BOJIBHBIX COOBITHI;BIa/IeTh OHATUEM HE3aBHCHUMOCTHU
JIBYX COOBITUI;HAXOAUTh BEPOSITHOCTb COBMECTHOTO HACTYIUIEHUS HE3aBUCHUMBIX
COOBITHI MTPH peIIeHNH 3a/a4;

3HaTh popMynly bepHyu 1 yMeTh IpUMEHSTH €€ PH PEeIIeHUH 3a/au.

BIIAJIeTh TPEACTABICHUSMHU O IIpoleccax U SABJICHUSAX, HMEIOIUX BEPOATHOCTHBIN
XapakTep, O CTATHCTUYECKUX 3aKOHOMEPHOCTSIX B pEaJbHOM MHpE, 00 OCHOBHBIX
MOHATUAX D3JEMEHTAapHOM TEOpUM BEPOSITHOCTEH; yMETh HAaXOOUTh M OLCHMBATh
BEPOATHOCTH HACTYIUIEHU COOBITMM B NPOCTEHINMX NPAKTUUYECKUX CUTyalUsIX MU
OCHOBHBIE XapaKTEPUCTUKH CIyYalHbIX BEJIINYHH;

YMETh COCTaBISATh BEPOSTHOCTHBIE MOJEIM IO YCJIOBUIO 3aJaud M BBIYUCIATH
BEPOATHOCTH HACTYIUIGHHUS COOBITMH, B TOM 4HUCIE C IpUMEHEHHEM (QOopMys

KOM6I/IHaTOpI/IKI/I U OCHOBHBIX TEOPEM TCOPHUU BepOﬂTHOCTeﬁ; HCCICOOBAHUA CHy‘I&ﬁHbIX
BCJIIMYHMH I10 UX paCcpCaCICHUIO.

B pesynbrate u3ydenus kypca reomerpuus 10 — 11 kiaccax ydarmecs JOJKHBIL
copMHpOBaTh MPEJICTABICHUE O T€OMETPUM KaK 4aCTH MHPOBON KyJIbTYPHI U O MecTe
reOMETPUU B COBPEMEHHOM IMBHJIM3ALUMM, O CIOCO0aX OMUCAHUSA Ha MATeMaTHYECKOM
S3BIKE SIBJICHUH PEAIbHOTO MUPA;

copMHpOBaTh NPEACTABICHHE O TEOMETPUYECKUX IMOHATHAX KaK O BaKHEHIIuX
MaTeMaTH4YECKUX MOJENAX, NO3BOJIIOIINX ONUCHIBATh U U3Yy4aTh Pa3IM4YHbIE IMPOLIECCHI
U SBJICHHS; IOHUMATh BO3MOKHOCTU aKCHOMAaTHYECKOIO IOCTPOCHMS MATEMaTHYECKUX
TEOPHUIL;

BJIAJIETh T€OMETPUUECKUM SI3BIKOM; YMETh HCIIOJIb30BATh €T0 I ONKMCAHUS IIPEIMETOB
OKpYXKAIOLIEr0o  MHpa; PpPa3BUTb  IPOCTPAHCTBEHHBIC  IPEICTABICHUSA, HaBBIKU
reOMEeTPUYECKUX TOCTPOEHUM, YMEHHS N300pakaTh T€OMETpUUYECKHE OOBEKTHI;

BJIAJIETh METOJAMHU JOKA3aTeIbCTB M AJITOPUTMAMH DPEIICHUS; YMETb UX INPUMEHATH,
IIPOBOJUTH JI0KA3aTEJIbHBIE PACCYKICHUS B XOJI€ PEILICHUS 3a/1a4;

BJIAJIETh OCHOBHBIMU IIOHATHSIMU O IUIOCKMX M IPOCTPAHCTBEHHBIX I€OMETPUYECKUX
¢urypax, uX OCHOBHBIX CBOMCTBAX;

NPUMEHATh M3YYEHHBIE CBOHCTBA T'€OMETPHUECKUX (GUTYyp U (OPMYNbI JUISL PELICHHS
reOMETPUUYECKHX 3a/1a4 U 3a]1a4 C IIPAKTUYECKUM COJAECPIKAHUEM;



chopMHUPOBaTh MPEJICTABICHHE O HEOOXOIUMOCTH JIOKA3aTeIbCTB MPH OOOCHOBAHUH
MaTEeMaTHYEeCKUX YTBEPKICHUH W PO aKCHOMATHKH B TPOBEICHHUH JIEAYKTUBHBIX
pacCyXICHUI;

chopMUpOBaTh MOHATUIHBIN amnmapaT MO OCHOBHBIM pa3fieliaM Kypca T€OMETPHH; 3HATh
OCHOBHBIE TEOpPEeMbI, (GOPMYJIBI U YMETh MX MPUMCHITH; YMETh JIOKa3bIBATh TEOPEMbI U
HaXOJUTh HECTAHIAPTHBIC CIIOCOOBI PEIICHUS 3134,

3HATh aKCUOMBI CTEPCOMETPHHU | CIICJICTBUS U3 HUX, YMETh MPUMEHATh MX MPH PEIICHUN
3a/ad;

MMETh TMPEJCTABICHUS O B3aUMHOM PpACIIOJIOKCHUU TMPSAMBIX W IUIOCKOCTEH B
MPOCTPAHCTBE: TMapaUICTbHBIC TMPSMBIC, CKPEIIMBAOIINAECS TMPSMBIE, TapauIeIbHOCTh
MPSAMOM M TUIOCKOCTH, MEPIIECHAUKYIISIPHOCTD MPSIMON M TUIOCKOCTH, YTOJI MEXKTY MPSIMOI
¥ TUIOCKOCTBIO, MAPAILICIIBHOCTh IUIOCKOCTEH, MEePIEHANKYISIPHOCTh TUIOCKOCTEH, YToJ
MEXIY TUIOCKOCTSMU;3HATH OIPE/ICICHHSI, CBOWCTBA U MPU3HAKH, YMETh MPUMEHITh MX
TIPY PEIICHUH 33]1aY;

BIIQJICTh TIOHATHUSMH OPTOTOHAIBHOTO IMPOCKTHPOBAHMS, HAKIOHHBIX U UX TPOCKITUAX,
3HATH TEOPEMY O TPEX MEePIECHAUKYIIIPaX U YMETh MPUMEHSTE €€ P PEIICHUN 3319,
YMETh HAXOJHUTh PACCTOSHHS OT TOYKH JIO IIOCKOCTH, MEXIY CKPEIHBAIOIIAMUCS
MPSIMBIMH;

YMETh HaXOJWUTh YIIbI MEXKIY CKPEHIUBAIONIUMHUCS MPAMBIMHA, MEXIy NPIMOU U
TJIOCKOCTBIO, MEXKTY IBYMSI TNTOCKOCTSIMH,

3HaTh OCHOBHBIC BHJBl MHOTOTPAHHUKOB: MPSAMOYTOJBHBIA  TMapajuIeIeIUIeI,
napajuiesienunea, npu3Ma (BUIBI TPU3M: TpsMasi, HAKJIIOHHAs, MPaBHIIbHAS), THPAMHUJIA
(Buapl mMHpaMui), yceu€HHas MHpaMHIa, TPaBHIbHBIE MHOTOTPAaHHHUKH (Ky0),HX
AJIEMEHTBI, CBOMCTBA;yMETh HAXOJUTh IUIOMIATM OOKOBOW M TIOJHOW TOBEPXHOCTH
MHOTOTPaHHHUKOB, a TAK)KE X 00bEMBI,

YMETh CTPOUTH CEYECHHS] MHOTOI'PaHHHKOB METOJIOM cjiella, MapaieIbHOTO IMepeHoca,
BHYTPEHHETO IPOCKTHPOBAHUS;

BJIQJICTh MOHATHUEM TeJa BPALICHUS: IUJIMHIP, KOHYC, YCEUEHHBIH KOHYC, cepa, map,
3HATh WX 3JIEMEHTHI (panyc OCHOBaHU, 00pa3ylomias, 0Cb CHMMETPHHU, BBICOTA);yMETh
HAXOJIUTh OOKOBYIO H IOJIHYIO TIOBEPXHOCTD TEJl BPAIICHHUS, @ TAKIKE HX OOBEMBI;

YMETh CTPOHTH CCUCHHSI TEJI BPALICHHS TUIOCKOCTHIO;

yMETh pemarbh 3aJa4yd Ha KOMOWHAIlMM MHOTOTPaHHHKOB W TN BpalleHHUs,
aHAM3UPOBaTh B MPOCTEHINIUX CiIydasX B3aMMHOE pAaCIOJIOXKCHHE OOBEKTOB B
MIPOCTPAHCTBE;

n300pakaTh OCHOBHBIC MHOTOTPAHHUKU M KpPYIJIblEe TeJa; BBINOJIHATH YEPTEKHU IO
YCJIOBHSIM 33]1ay;

yMETh aHAJIM3MPOBAaTh B3aMMHOE pacIoJIOKeHHEe cdepbl U IUIOCKOCTH, 3HATh
OTIpeJieNIeHUe KacaTelbHOM IIIOCKOCTH K cepe, GopMynupoBaTh U JOKa3bIBaTh TEOPEMbI
0 CBOWCTBE ¥ MPHU3HAKE KacaTeIbHOW TIOCKOCTH;

BJIQJICTh MOHSTUEM BEKTOpA B MPOCTPAHCTBE, YMETh HAXOIMTh KOOPJIMHATHI BEKTOpa U
BBITIOJIHATh OTepaluu (CIOXKEHHsI, BBIYUTAHUS, YMHOXKEHHS BEKTOpa Ha YHCIO) HaJ
BEKTOpaMH B KOOPJIMHATHOW U BEKTOPHOH (opme;

3HATh OMNpEJENICHUE CKAJSIPHOTO MPOU3BEACHUS BEKTOPOB, €r0 CBOWCTBA;HAXOJUTh
CKaJsIpHOE TIPOU3BEICHIE BEKTOPOB Uepe3 MX KOOPAMHATHI;

MPUMEHSTH BEKTOPHBIA METOJI TIPU PEIICHUN T€OMETPHUUECKUX 3a1a4;

HaXOJUTh ypaBHEHHUE IJIOCKOCTH, PACCTOSIHHE OT TOYKH JO MJIOCKOCTH, PACCTOSHHE
MEXIY CKPEIIUBAIOIIMMUCS TPSIMBIMH, YpaBHEHHE chepbl, 00bEM Mapaiienenunenaa u
TETpad’aApa, 3aJaHHOTO KOOPAMHATAMH CBOUX BEPIIIKH.
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Conepxanue yueOHoro npeamera «MaremaTuka»

Aure0pa u HayaJla MaTeMATHYeCKOr0 AHAJIH3A
10 kaacc

HeiicrBuTenbHble 4ymnciaa. llenple u panuoHanbHble uucna. JIEMCTBUTEIBHBIE YHCITIA.
beckoneuHo yObIBaromasireomeTpuyeckas nporpeccusi. ApupMeTudeckuii KOpeHb HaTypajbHOU
crenieHd. CTeNeHb C palMoOHaJIbHBIM U IEHCTBUTENIbHBIM MOKa3aTeneM. Pemienue 3aqay.

Crenennasi pyukuus. Crenennas Qpynkuus, e€ cBoiictBa u rpaduk. Bzanmuo oOpaTHbIe
¢bynkuuu. PaBHOCWIBHBIE ypaBHEHHS M HEPAaBEHCTBA. VppalMoHAIbHBIE ypaBHEHUS.
WppatmonaibHble HEPaBEHCTBA.

Ioka3arenbHas ¢Qynkuus. IlokasarenpHas ¢yHkuus, e€ cBoicTBa W Tpaduk.
[lokazarenpHble ypaBHeHHMs. Iloka3aTenbHble HepaBeHCTBa. (CHCTEMBl IOKa3aTEJIbHBIX
YpaBHEHU U HEPABEHCTB.

Jlorapumuueckas ¢Pyukuusa. Jlorapudmel. CpoiictBa mnorapudmoB. [lecsTuunbie u
HaTypasibHble Jorapudmsl. Jlorapudmuueckas QyHkuus, e€ cBoiicTBa U rpaduk.
Jlorapudmuueckue ypaBHeHus. Jlorapupmuueckre HepaBeHCTBa.

Tpuronomerpudeckue ¢popmy.abl. Paguannas mepa yria. IToBopoT Toukn BOKpyr Hadasna
koopauHat. OrmnpejeneHne CHHyca, KOCMHYCa M TaHreHca yriia. 3Hakd CHHYCa, KOCHHyca U
TaHreHca. 3aBUCUMOCTb MEXAYy CHHYCOM, KOCHHYCOM M TaHI€HCOM OJHOTO W TOTO K€ yrja.
Tpuronomerpuueckue To)kJaecTBa. CHUHYC, KOCUHYC W TAaHIE€HC YIIIOB o U —o. DPopmynsl
cinoxeHus. CHHyC, KOCUHYC U TaHT€HC JBOItHOrO yria. CHHyC, KOCUHYC U TAHT€HC TIOJIOBUHHOTO
yraa. ®opmynsl npusenenus. Cymma u pa3HOCTh cUHYCOB. CyMMa U pa3HOCTh KOCUHYCOB.

TpuroHomerpuuyeckue YypaBHeHHsl. YpaBHEHHE COSX=a. VYpaBHenne SinX=a
.YpaBHeHue tgx=a. Pemenne TpuroHoMeTpudyeckux ypaBHeHuUW. Ilpumepsl pemieHus

MPOCTENIINX TPUTOHOMETPUUECKIX HEPABEHCTB.
HTorosoe noBropeHue.

Anredpa u HaYaJJaMaTeMaTHY€eCKOI0 AHAJIN3A
11 kaace

Tpuronomerpudeckne ¢Qynkmuu. OOmacTe omnpeneaeHus W MHOXKECTBO 3HAYCHUU
TPUTOHOMETpUYECKUX QyHKUMA. YETHOCTD, HEUETHOCTD, NEPUOAUYHOCTh TPUTOHOMETPUUECKUX
¢byakuumii.CorictBa ¢yHKIuu Y =C0SX u e€ rpaduk. CoiictBa (yHKIMH Y =SINX U e

rpaduk. CoiictBa ynkiuu y = tgx u e€rpadpuk. OO6paTHbIE TPUTOHOMETPUYECKUE (PYHKIIUU.

IIpousBoaHass u eé reomerpuyeckuii cmbicia. [IpousBoanas. [lpousBoaHasi CTENEHHOMN
¢byukuun. [paBuna quddepennuporanus. [Ipou3BogHbIE HEKOTOPHIX JIEMEHTAPHBIX (PYHKIIUH.
I'eomeTpruecknii CMBICT TPOU3ZBOJHOM.

IIpumenenne npou3BOAHONH K uccieaoBaHuio ¢yukuuii. Bo3pacranue u yObiBaHHe
byHkuu. OkcTpemyMmbl (QyHkuuu. [IpuMeHeHHe NpPOM3BOAHON K MOCTPOCHHIO TpaduKoB
¢byukuuii. Hanbonpiiee u HauMeHblee 3HaueHUs QyHKUMU. Beimyknocts rpaduka QyHKIuM,
TOYKH Teperuoa.

Hurerpan.llepsooOpaszHast. [IpaBuna HAXOXJECHUS nepBoobpazubIix.[Inomanp
KpUBOJIMHEWHOW Tpameuuu W UHTerpai. Beluucienwe wuHTErpasnoB.Beruncnenue mioniaaen
¢buryp c¢ momomplo uHTEerpanoB. [IpuMeHeHHEe TPOM3BOAHOW M  HMHTErpajga K pPElIeHUIo
MPaKTUYECKUX 3a]1a4.

KomOunaropuxka.llpasuio npousBenenus. [lepectanoBku. Pasmemenns. CoueTanus U ux
cpoiictBa. bunom HproroHa.

DJieMeHTHI Teopun BeposiTHocTeil. CoobiTus. KoMOuHammu coObrtrii. [IpoTHBOMOIOKHBIE
coObiTrsi. BepostHocTh coObiTus. CroxeHue BeposTHOCTeW. HesaBucumble COOBITHS.
YMHOXkeHue BeposiTHOCcTe. CTaTUCTHYeCKasi BEPOSITHOCTD.

Cratucruka. Cnyyaitneie BenuuuHbl. LleHTpanbubie TeHaeHn. Mepsl pazopoca.
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3akI09uTeIbLHOE MMOBTOPEHUE KypcCa a.]'ll"eﬁpbl H HAYaJI MAaTEMaATHYCCKOIo aHaJjim3a
IpHA MOATOTOBKE K UTOTOBOM aTTECTAIIUU [0 MATEMATHKE.

I'eomerpus
10 kaacc

BBenenue B mpeamer. IIpenmer crepeomerpuu. AKCHMOMBI cTepeomerpuu. Hekotopsle
CJIEJICTBHS U3 AKCHOM.

IMapaniegbHOCT, NPAMBIX M IUIOCKOCTel. [lapamienbHOCTH MHPSAMBIX, OPSIMOW H
IUIOCKOCTH (MapaJijiesibHbIE MpSMBbIE B IPOCTPAHCTBE, NMpPHU3HAK NApauIeIbHOCTH IHPSMBIX B
npocrpaHcTse). [lapamiensHOCTh NpsIMON M IUIOCKOCTH. B3aumHOE pacnosiokeHue MNpsMbIX B
npoctpaHcTBe. CKpenuBarouecs npsMble. YIIbl C COHaNpaBlIeHHbIMU CTOpoHamMu. B3aumHoe
PacCIoJIOKEHNE MPSAMBIX B IPOCTPAHCTBE. YTOJI MEXAY NPsAMBIMU. [lapaiiensHble MIOCKOCTH.

CaoiicTBa mapamienbHbIX miockocted. Terpasap. [Napamnenenunen. Ilocrpoenue ceyenuit
TETpadpa U NapajuleIcIuIe/a.

IlepneHauKy/IIpHOCTL MNPSAMBIX M IJIOCKOcTeli. [lepneHnuKynspHble MpsIMbIE B
npoctpanctee. llapamnensHbple mpsiMble, NEPHEHAUKYISIpHBIE K  IUIOCKOCTH. IIpm3nHax
MEPIEHIUKYISIPHOCTA TpPsSIMOM W IUIOCKOCTH. Teopema O mNOpsAMOW, MEepHEHAUKYIAPHON
IJIOCKOCTH. PaccTrosiHMe OT TOYKM 10 IUIOCKOCTH. Teopema O TpEX MEpHEHAMKYIsApax. YTod
MEXIy HOpsIMOM M IUIOCKOCThIO. JIByrpanHbiil yron. [Ipu3Hak NeprneHIuKYISIPHOCTH JABYX
mnockoctel. [IpsmoyronpHelil napamienenunen. TpéXrpanHbii yroyi. MHOTOrpaHHbIA yrol.

MHuororpanauku. Ilonstue muororpannuka. Ilpuszma. ['eomerpuueckoe Teno. Teopema
Oiinepa. [Ipusma. IIpoctpancrBennas reopema [ludaropa. Iupamuga. [IpaBunbHas nupamujaa.
VYceuénnas nupamuga. llocrpoenue ceuennit nupamua. Cummerpus B npocrtpaHctse. [lonsaTue
IIPaBUJIBHOTO MHOTOTPAHHMKA. DJIEMEHTBI CHMMETPUU IIPABUIIBHBIX MHOIOTPAHHHUKOB.

IToBTOpEHHE.

I'eomeTpust
11 kaacc

Huannap, xonye u map. Ilonsrue uwmnuazapa. Ilnomans MOBEpXHOCTH UMIUHApA.
[Tonsatue xonyca. [lmomanp moBepxHOCTH KOHyca. ¥Yced€HHbI konyc. Chepa u map. Bzanmuoe
pacnonoxxenue cdepsl U 1iockoctu. KacatenbHas miockocTh k cdepe. [lnomanb chepsl.
Bzaumuoe pacnonoxenue cdepsl u npsamoil. Cdepa, BHucaHHas B UWIHHIPUYECKYIO
noBepxHocTh. Cdepa, BnuMcaHHas B KOHHUYECKYIO MOBEPXHOCTb. CedeHHs LUIMHAPHUYECKON
noBepxHocTU. CedeHHs] KOHMYECKOM MOBEPXHOCTH.

00bém Ten.llonarue 06bEMa.O0BEM npsiMoyronbpHOrO mapamenenumnena. O0bEM mpsaMoin
npu3Mbel. O0bEM IMHApa. Beiuncienne o0BEMOB Ten ¢ momomiplo uHTerpana. OO0bEM
HaKJIOHHON mpu3Mbl. O0bEM HakIOHHON mpu3Mbl. O0béM mupamuasl. OO6sEM KoHyca. O0BEM
mapa. O6bEMBI IAPOBOTO CETMEHTA, IAPOBOTO CJIOS U IIapoBOTo cektopa. [Inomans cheps.

Bektopbl B mpoctpancTBe. [lonsAtue Bekrtopa. PaBeHcTBO BekTOopoB.  CloxeHue u
BblUMTAaHUE BEKTOpoB. (CymMMa HECKOJIbKMX BEKTOPOB. YMHOXKEHHME BEKTOpa Ha
yucno.Kommnanapueie BekTopsl. [IpaBuiio mapamienenunena. PasnoskeHue BeKTOpa MO TpEM
HEKOMIUTAHAPHBIM BEKTOpaM.

Metoa koopaAuHAT B npocTpaHcTBe. JIBm:keHusi. [IpsmoyrosibHas cucrema KOOpJIUHAT B
npoctpanctBe. Koopaunarsl Bekropa. CBsA3b MEXIY KOOPAMHATAMH BEKTOPOB U KOOPJAUHATAMU
touek. [Ipocreilmine 3amaun B KoopAuHATax. YpaBHEHHE chepbl. YTON MEXIy BEKTOPaMH.
CkansipHO€ TPOM3BEIECHUE BEKTOPOB. BBIUUCIEHHE YIIOB MEXAY MNPSMBIMU U IUIOCKOCTSIMHU.
VYpaBuenue miockoctu.llenTpanbHas cummerpus. OceBasi CAMMETpUSL. 3epKajibHass CUMMETPHUSI.
[Tapannensuslii nepenoc. [IpeoGpazoBanue moao0us.

3ak/0unTeIbHOE TOBTOPEHHE KypcareOMeTpuM INpPpH MOATOTOBKe K HMTOrOBOM

aTTeCTAalluM 110 MaTEMAaTHKE.
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TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O ITPE/IMETA «<MATEMATHUKA »

I'naBa/ Conep:xanue Mmatepuasia

KoJ-Bo
qacoB

esun 00yueHust

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A, 10 k1ace

INHOBTOPEHMUE.

8

AnreOpandeckue BoipakeHus1. JIMHEHbIE ypaBHEHUS U
CHUCTEMBI YpaBHEHUN. YNCIOBBIE HEPABEHCTBA U
HEpPABEHCTBA NEPBOM CTENEHU C OJHUM HEU3BECTHBIM.
Jluneitnas pynkuus. KBagparueie kopuu. KBagpatHeie
ypaBHeHus. KBagparnunas GyHkius, e€ CBONCTBA.

KBanparusie HepaBeHcTBa. CBOMCTBA U rpa@UKU PYHKIUH.

[Iporpeccun.

IIpeamerHbIe Hean:

— cHCTeMaTu3allMs 3HAaHUH Ha OCHOBE 0000IAONIEro MOBTOPEHHUS
Kypca aJireOpbl OCHOBHOM IITKOJIBI;

— TMOBTOpeHHME TmpaBwil W GopMya ans  mpeoOpa3oBaHUi
anredpandeckrx BhIPaKEHU;

— YCTaHOBJICHUE CBSI3€l MEXIY KOJUYECTBOM PEIICHUN CHCTEMBI
IBYX  JUHEWHBIX YpPaBHEHWH M TOYEK TIEPECEUCHUS MPIMBIX,
3aJal0INXCS YpaBHEHUSMHU CUCTEMBI (reometpuyeckas
WHTEpIpeTaIus);

— TOBTOPEHHE CBOWMCTB YHMCIIOBBIX HEPABEHCTB U CIIOCOOOB pEIICHUIN
HEPABEHCTB C OJIHOM NMEPEMEHHOM;

— 0000meHne CBOWCTB (YHKIIUU y=kx+b B 3aBucumocrum or

3Ha4YeHMI mapameTpoB K u b, moctpoeHue rpadukos;
— 0000mIeHre cBOMCTB QYHKIMU Y = ax? +bX +C B 3aBHCHMOCTH OT

3HaueHuit mapamerpos a,b,C u 3naka D = b% —4ac, MOCTPOCHHUE

rpauKoB;

— TIIOBTOPEHHE METOJOB PEIICHHUS KBAJAPATHBIX YpPAaBHEHUH U
HEpPABEHCTB;

— aKTyanu3anus 3HaHUM O mporpeccusx  (apudmerHueckas,
reoMeTpHuyIecKasi).
MeTtanpeamMeTHbie Heau:

— YCBOCHHE YHUBEPCAIBHBIX METOJI0B 00001IeHUs u

CcucTeMaTu3almnuu 3HaHPII>i;
— OBJIaACHUC YCTHBIM W IMHUCBMCHHBIM MAaTCMATUYCCKUM SA3BIKOM,
IMPUMCHUMBIM npu HN3YYCHHUU IIpeaAMCTOB CCTCCTBCHHO-
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MaTEMATHYICCKOI'O IIUKIIA, pa3BI/ITI/I€ HUCCICO0BATCIBCKUX YMGHHfI;
pa3BI/ITI/Ie YMGHI/Iﬁ O6OCHOBI)IBaTI) CBOHU BBIBOAbI U HpOBOIII/ITB
JIOKA3aTeJIbHbIE PACCYKIACHUS.

JINYHOCTHBIE 1eJIN:

pa3BI/ITI/Ie TBOpLIeCKI/IX CHOCO6HOCTGI>1, HUHTYHWUIUU, HaBBIKOB
CaMOCTOSATEIILHOMN NIeATEIILHOCTH

YMeHI/Ie O6’BGKTI/IBHO OIICHUBATH ypOBCHB CBOHX 3HaHHﬁ 110
npeJ:[MeTy nu BI)ICTpaI/IBaTI) IINIAHBI 11O UX KOppGKTHpOBKI/I.

JTEMCTBUTEJBHBIE YHCJIA

16

Llenbie u pamuoHanbHble yucia. J[eMCTBUTENbHBIE 4YHCIA.
beckoneuHo  yOpIBaromasireoMeTpuyeckasi — MpPOTPECCHs.
Apudmernueckuil KOpeHb HaTypajibHOU creneHu. CTeneHb
C PALIMOHAJIBHBIM U JIEUCTBUTEIIBHBIM ITOKA3ATEIEM.

Ilpeomemmnoie yenu:

Pa3BUTHUEC TIOHATHUA )IGf/iCTBI/ITGJ'IBHOFO qucjia KakK pe3yibTara
BBICTPAaUBaHNs HAYYHOW TEOPUM JACUCTBUTENBHBIX YHCEN Ha
OCHOBAHUU TIOHATHS TIpeJieia YUCIOBON MOCIIEI0OBATEIHHOCTH;
dhopMUPOBaHKE TIOHATHS CTETICHH C JCHCTBUTEIBHBIM ITOKA3aTEIeM
KaKk OCHOBBI I M3Y4€HUS CTEINEHHOM, TOKa3aTeIbHOM,
JorapuMUIecKoit GyHKITUH;

pa3BUTHE  YMEHHMH  NOPUMEHSITh  CBOMCTBA  CTENEHHU  C
JNEHCTBUTENBHBIM MMOKa3aTeJIeM MPU MOJEIUPOBAHUM U U3YUYEHUU
MaTEeMaTHYECKUX MOJeJel, OMUCHIBAIONINX MPOLIECCHI C TOMOIIBIO
CTENEHH C JCHCTBUTEIbHBIM [T0Ka3aTEJIeM;

dbopMUpoBaHHE yMEHUN NPUMEHATH METOJbl JOKAa3aTeNbCTB U
QITOPUTMBl  PEUICHUM MpPaKTUYECKUX 3a7ady, ONHUpasch Ha
M3YYEHHbIE TEOPEMBI U CIIE/ICTBHUSL.

Memanpeomemmnuwie yenu:

pa3sBUTHEC YMGHPII;'I CaMOCTOATCIIbBHO OCYIICCTBJIATD,
KOHTPOJHUPOBATL H KOPPCKTHUPOBATH MACATCIIbBHOCTH B IIPOLCCCE
O606H.I€HI/I${, CUCTEMAaTHU3alu n pacIupCHUs 3HaHI/II71,
IMMOJIYYCHHBIX B OCHOBHOH IIKOJIC,

pa3BUTHC CIIOCOOHOCTEH K CaMOCTOATCIIBHOMY IIOUCKY MCTOIOB
pelmiCHUd NPAKTUYCCKHUX W TPHUKIIAAHBIX 3a4a4, ¢ INPUMCHCHHCM
N3YUCHHBIX MCTO/ZIOB;,
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— (dopmupoBaHHE YMEHHUH SICHO M TOYHO H3Jararb CBOIO TOYKY
3pEHHs KaK YCTHO, TaK U MUCbMEHHO, TPAMOTHO TOJIb3YSCh SI3bIKOM
MaTE€MaTUKH.

JIuunocmmuuie yenu:

— (¢opMmupoBaHue MHUPOBO33PEHHUS,
COBPEMEHHOMY YPOBHIO HayKH;

— (opMHpOBaHHE OCHOB CaMOBOCIIMTaHHUS B INPOIIECCE BBHINOJIHEHUS
paboT pa3HOTO YPOBHSI CJIOKHOCTH, TPEOYIOIIUX OTBETCTBEHHOTO U
TBOPYECKOTO OTHOIICHNS,

— Ppa3BUTHE CHOCOOHOCTH W TOTOBHOCTHU BECTH AMAJIOT C APYTUMU
JIOAbMH B MPOIIECCE COBMECTHOM JEATEIbHOCTH.

COOTBCTCTBYIOLICTO

CTEIIEHHAS ® YHKIUA

16

Crenennas ¢ynkuusi, e€ cBoiictBa U rpadux. Bzaummuo
obpatHble  (yHKUMH. PaBHOCWUIBHBIE  ypaBHEHHS U
HEPaBEHCTBA. WppanmonanbHbie YpaBHEHUS.
HppannonanbHbie HEPAaBEHCTBA.

Ilpeomemnoie yenu:

— BBEJCHHE TMOHATUS CTENEHHOW (YHKIMHU; U3ydeHHE €€ CBOMCTB
AHATUTUYECKUMU U rpapUuecKUMU METOIaMU;

— U3Yy4YCHHE TOHATHA OOpaTHOW (QYHKIHH; O0OO0OIICHUE TMOHSATHUS
oOpaTtHOW (YHKIMM C HCHOJB30BAaHHEM paHee H3YUCHHBIX 3a-
BHCHMOCTEH; (HOPMUPOBAHHE YMEHHS aHAIUTUYCCKOW 3aIucH
byHkuuM, OOpaTHOM MJaHHOWM, a TakkKe YMEHHsS TOCTPOEHUs
rpaduka oOpaTHOM (PYHKIIHH;

— BBEJCHHE OINpeAeTCHUI PaBHOCUJIBHBIX ypaBHEHUI (HEPaBEHCTB,
CHUCTEM) U ypaBHEHUI (HEPABEHCTB, CUCTEM) — CJICJICTBHUI;

— BBEICHHE  TOHATUS  O0JacTU  ONpedeieHUs  ypaBHEHUS
(HEepaBEHCTBA, CUCTEMBI);

— TMpUMEHEHHWE TpU PEIICHUH YypaBHEHUN (HEPaBEHCTB, CHUCTEM)
CBOMCTB paBHOCHIIbHBIX IPE0Opa30BaHUM;

— oOyyeHHe MeToJaM pelIeHUs HPPALUOHAIBHBIX YpaBHEHUU H
HEPABEHCTB.

Memanpeomemnmnoie yenu:

— oOyueHue mpuemMaM UHTEpIpeTaluu
MPOTEKAIOIIUX 110 CTETIEHHOM 3aBUCUMOCTH;

SABJIEHUN  IIPOLIECCOB,
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pa3BUTHE  YMEHMM  CaMOCTOSATENIBHO  ONPENENATh  LEIu
JESTEIbHOCTH IO U3YYEHHUIO JJIEMEHTapHbIX (QYHKUUH U UX
IIPUMEHEHHUIO, HCIOJIb30BaTh BCE BO3MOJKHBIE pECypChl Ul
JOCTH>KEHMS TIOCTABJICHHBIX LICJICH;

¢dopmEpOBaHKE CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
IIOMCKY METO/IOB PELICHUS IPAKTUYECKUX 3a/1a4;

pa3BUTHE KPUTHUYHOCTU MBINUIEHHS B TNPOLECCE OLEHKH U HH-
TeprnpeTanyuy  MHGOpMalMK, MOJy4aeMOWl U3  pa3IM4YHbIX
HMCTOYHHMKOB;

pa3BUTHE YMEHHMI B3aUMOJEUCTBUS B MPOLECCE MOUCKA PEIICHUs
npoOIeM.

Jluunocmmuote uenu:

dbopmMupoBaHue MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH;

pa3BUTHE CTPEMJICHUH K CAMOCTOSITEJIbHOM TBOPYECKOM U OT-
BETCTBEHHOM JIESTENIbHOCTH;

pa3BUTHE CTPEMJICHUH K caMOOOpa30BaHHIO, CO3HATEILHOMY OT-
HOILIEHUIO K HENpepbIBHOMY OOpa30BaHHIO KaK  YCIOBHIO
ycIenHoi npogeccruoHanbHON 1 001IeCTBEHHOM JesITeIbHOCTH.

ITOKA3ATEJIbHASA ® YHKIUA

12

[lokazarenpHast ¢yHkuus, e€ cBolicTBa U  TIpaduk.
[TokazarenbHble ypaBHeHus. [loka3aTenbHble HEpaBEHCTBA.
Cucrembl MOKa3aTeIbHBIX YPAaBHEHUN U HEPABEHCTB.

Ilpeomemnuie yenu:

BBEJICHUE MOHATHS MMOKa3aTeIbHONU (PYHKIINU; U3yY€HUE CBOWCTB U
MOCTpoeHUe rpaduka nMoka3areabHONU QYHKINH;

oOydeHue pelIeHUI0 II0Ka3aTeJIbHbIX YpaBHEHUN (HEPaBEHCTB,
CUCTEM) aHATUTUYECKUMU U TpadUUIeCKUMH CIIOCOOAMH.

Memanpeomemmnuwie yenu:

MOJICIUPOBAaHUE SIBIEHUM M IPOLECCOB, MPOTEKAIOUIMX IO 3KC-
MNOHEHIMAJILHON 3aBUCUMOCTH, C TIOMOLIbI0 (OpMYN U TpaduKoB
noKa3aTeabHOl QyHKIMH;

MCCIIEJOBAaHUE PEATBbHBIX IIPOLECCOB U SIBJICHUMN, TPOTEKAIOIINX TI0
3aKOHAM II0KA3aTeIbHOM 3aBHCHMOCTH, C IIOMOUIBIO CBOMCTB
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MOKa3aTeIbHON (DYHKIIHH.

Jluunocmmuote uenu.

pa3BUTHE AHAIUTHYECKUX CHOCOOHOCTEH W HMHTYHIMH (B XOJE
HAOJII0ICHUS 32 TIOBE/IEHUEM IKCIIOHEHLIMAIbHBIX 3aBUCUMOCTEN);
Pa3BUTHE UCCIIEJOBATEIbCKUX YMEHUN, HEOOXOAUMBIX B OCBOEHUU
OyIymuX TBOPUECKUX MPOQECCHii;

COBEPUICHCTBOBAHUE KYJIbTYPbl BBIYMCIUTENbHBIX U T'paduyecKuX
JIEUCTBUIA.

JJOTAPUOMUYECKASA ®@YHKIUA

18

Jlorapudmer. CpoiictBa JjorapudmoB. [ecsatuunsie u
HaTypayibHble Jlorapudmel. Jlorapupmuueckas QyHkuus, eé
cBoiictBa u rpaduk. Jlorapupmuueckue ypaBHEHUS.
JlorapudmMuueckne HEpaBEHCTBA.

Ilpeomemnuie yenu:

BBEJICHHE TIOHATHSI JIoTaprudma Jucia;

U3y4eHUEe CBOMCTB JIOTapH(pMOB;

pUMEHEHHE CBOWCTB JorapumMoB u
JorapugMUIEcKOro TOKJIECTBA TUIs
Jorapu(MHUUECKUX BBIPAKEHUI BBIYUCICHUSIX;
BBEJICHUE TIOHATUHN JAECATUYHOTO U HATYpaJbHOTO JIorapudma;
npuMeHeHue GopMysbpl  Tiepexoaa JorapupMa K - APYromy
OCHOBAHHUIO JUIsl BBIYUCIICHUS JOrapu(MoB dYHCENT C JIIOOBIMHU
OCHOBaHUSAMH (TIPU UCMOJIH30BAHMH BHIYUCIUTEIBHON TEXHUKH);
BBEJICHUE TIOHATUA Jorapudmuyeckoil GyHKIMHM, H3y4eHUE
CBOMCTB Jlorapupmuieckoi (GyHKIIMH U TOCTpoeHue e€ rpaduka;
o0yudeHue penIeHuIo JorapuMUIEeCKUX YpaBHEHUN, HEPABEHCTB U
UX CHCTeM aHAIUTUYECKUMU U TpaQUuecKUMU METOJaMH,
HAXOXJICHUI0O TOYHBIX U MNPHUOMIDKEHHBIX 3HAYEHUH KOpHEH
YpaBHEHUH.

OCHOBHOTO
YIIPOILEHUS

Memanpeomemmnuwie yenu:

pacHIMpeHre BBIYMCIUTEIBHOIO armapara 3a CY€T MPUMEHEHHUs
CBOMCTB Jnorapu¢pmMoB (3aMeHa BBIYMCICHUN TMPOU3BEACHUS H
YaCTHOI'O CTENEHEW Ha BBIUMCIEHUS CYMM M Pa3sHOCTEH
nokasaresei creneHeil);

o0ydeHrne MOJIETMPOBAHUIO PEabHBIX MPOIECCOB, MPOTEKAIOIIUX
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M0 3aKOHAaM SKCHOHEHLHMAJIbHOM 3aBUCUMOCTH, U HMCCIIEJOBAHUIO
CO3JIaHHBIX MOJICIICH C MMOMOIIBIO arnmnapara JorapuMUpPOBAHHS,

— OCO3HaHME B3aMMOCBSI3M MaTEMaTUKH CO BCEMH IIpeAMETaMH
C€CTCCTBCHHOI'O U TYMAaHUTApHOT'O IUKIIOB.

JIuunocmmuule yenu:

— COBEpILIECHCTBOBAHUE BBIYHMCIUTEIBLHON KYJIbTYPBI;

— pacuiMpeHue CpeicTB M METOJOB IpeoOpa3oBaHU CHMBOJIBHOIO
SA3BIKA,

— paclMpeHue NpeCcTaBICHUN O B3aMMHO OOpaTHBIX ACUCTBUSX.

Vi

TPUT'OHOMETPUYECKHUE ®OPMYJIbI

26

Panmnannas mepa yrma. IIoBOpoT TOYKM BOKpYr Hawana
koopauHat. OmnpeneneHne CHUHyca, KOCHHYca M TaHI€Hca
yriaa. 3HaKu CHHYyca, KOCMHYCa U TaHTeHCa. 3aBUCHUMOCTb
MEXJy CHHYCOM, KOCHHYCOM M TaHT'€HCOM OJHOTO M TOIO
ke yria. Tpuronomerpuueckue Toxaectsa. CHHYC, KOCUHYC
U TaHreHc yriaoB o u —a. @opmynel cnoxenus. Cunyc,
KOCMHYC M TaHreHc ABoWHOro yria. CHHYC, KOCHHYC U
TaHINE€HC T[OJOBUHHOrO yria. PopMmynsl NpPUBEACHHUS.
CymMa u pazHocTh cuHycoB. CymMMa U pa3HOCTh KOCUHYCOB.

Ilpeomemnuie uenu:

— pa3BUTHE TMPEACTABICHUN O MaTeMaTHKEe KaK 4YacTH MHPOBOM
KYIbTYphI, O CIOCO0ax OMHCAaHWUSA HAa MaTeMAaTUYECKOM S3bIKE, B
YaCTHOCTM B TEPMHHAX TPUTOHOMETPHUH, SIBIICHUW PEAJBHOIO
MHUpA;

— (¢opMUpOBaHUE MPEJCTABICHUN O MOHATUSAX TPUTOHOMETPHM Kak
MAaTE€MAaTHUYECKUX MOJEINSX, MO3BOJSIOIIUX OMUCHIBATH MPOLECCHI,
n3ydaembie GU3UKOM, SJKOHOMUKOM M IPYrUMHU HayKaMu,

— JaJbHeilllee pa3BUTUE NOHATUS JACUCTBUTENBHOIO 4YHCIA MO-
CPEICTBOM IPEACTaBICHUS B TPUTOHOMETPUYECKOH popme;

— ¢opMupoBaHHE YMEHHUH OINpeAensTh M HCCIeI0BaTh CBOMCTBA
CHUHYCa, KOCHHYCA, TAHI'€HCa, KOTAHT'€HCa JEHCTBUTEIBHOTO YHUCIIA,
UCIOJb3Ysl OJHO3HAYHOE COOTBETCTBUE MEXKY TOUKAMU YHCIOBOM
NPsIMOM ¥ TOUKAMH OKPY>KHOCTH;

— oOyyeHHEe NTPUMEHEHHUIO TPUTOHOMETPUUYECKUX TOXKAECTB MpU
BBIYUCIICHUSX, peoOpa3oBaHUIX TPUTOHOMETPUYECKUX
BBIDQXKEHUI, PpPELIEHWHM  MPOCTEHIIUX  TPUTOHOMETPUUYECKUX
YpaBHEHUH, C UCIIOJIb30BAHUEM JJOKA3ATENbHBIX PACCYKICHUMN.

Memanpeomemmnuvle yenu:

— DpasBUTHE  yMEHUH
JEATEIbHOCTU 10

CaMOCTOSITEIILHO
YCBOCHHIO H

OIIPCACIIATH JR(SA1051
IMPUMCHCHUTIO 3HaHUH
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TPUTOHOMETPUM  KaK  MaTeMaTU4YecKOM MOJEIM  pealbHOMN
JICHCTBUTEIIFHOCTH,

dbopmupoBanue HaBBIKOB y4e0HO-HCCIIeI0BATEIBCKOM
JESTEIbHOCTH, TOTOBHOCTU K TIIOMCKY pEHIEHUs MPAKTHUYECKUX
3a/1a4;

pa3BUTHE YMEHHI OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHKAX
nH(pOpMaIy, KPUTUUECKH OLIEHUBATH TIOJIYYCHHYIO HH(OPMAITHIO,
IIPUMEHSATH €€ B CBOEH JEATEIBbHOCTH.

Jluunocmmuote uenu.

dbopMupoBaHHe MHPOBO33PCHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKM M OOIIECTBEHHON
MIPAKTUKU;

Pa3BUTHEC TOTOBHOCTH YYalIUXCA K CaMOCTOSTENbHON TBOp‘ICCKOfI
JESATEIILHOCTH;

(GbopMHUPOBaHKHE HABBIKOB COTPYJHHYECTBA B IpoIecce y4eOHOM,
y4eOHO-HCCIIE0BATEIbCKOM, 0OIIECTBEHHOM IEATEILHOCTH.

VIlI

TPUT'OHOMETPUYECKUE YPABHEHUSA

19

VpaBHeHHe COSX=a. YpaBHeHue SIiNX=a.YpaBHeHHe
tgx=a. Pelmienue TPUTOHOMETPUYECKUX  YpPaBHEHHII.
[Ipumepbl pemieHUs OPOCTEUIIMX TPUTOHOMETPHUUECKUX
HEPaBEHCTB.

Ilpeomemmnuie yenu:

BBEJICHUCIIOHSITHIArCSIN a, arccos a, arctg a;

BbIBOJ (GOpMya KOpHEH MPOCTEHIINX TPUTOHOMETPUUYECKUX
YpaBHEHUH;

oOyueHue PEILICHHUIO TPUTOHOMETPUUECKUX YpaBHEHUH,
CBOSIIMXCA K  anredpandeckuM, pEHICHUI0  OJHOPOIHBIX
OTHOCHUTEIILHO CHHYCA U KOCHHYCa ypaBHEHUM;

oOydeHue peuIeHUu0 TPUTOHOMETPUYECKUX ypaBHEHUN METOJdaMH
3aMEHbI HEU3BECTHOTO U PA3JI0KEHUS HA MHOKUTEIH;

3HAaKOMCTBO C METOJIOM OILIEHKH MHOXECTBa 3HAUEHUU JIEBOH U
MpaBoOi YacTeil TPUTOHOMETPUUYECKOTO YPAaBHEHHS;

3HAKOMCTBO CO CMOCO0aMHU pEIIeHHs] TPUTOHOMETPUYECKUX He-
PaBEHCTB.
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Memanpeomemmnoie yenu.

— paclIMpeHHUe CpPEICTB MOJCITUPOBAHUSI PEaJIbHBIX MPOILECCOB H
SIBIICHHIA,

— (dopmupoBaHue NpuéMOB TMEpPexoja OT aHAJUTHUYECKOM K Tpa-
¢rueckoif Moienu 1 00paTHO;

— pa3BUTHE ATOPUTMUUYECKOTO U JIOTUYECKOTO MBITIICHNUS,

— COBEpIICHCTBOBAHHWE NPHUEMOB TOYHBIX W MPHUOTUKEHHBIX BbI-
YHCIICHUH;

— 3HAKOMCTBO C MaTE€MaTUYECKUM TOJKOBAHHEM TIIOHATUS TIEPH-
OJIMYHOCTH, UMEIOIIET0 BAXKHOE MUPOBO33PEHUYECKOE 3HAYCHNUE;

— 3HAKOMCTBO C (DM3UYECKUMHU SIBIICHUSIMH, OIMCHIBAEMBIMU C
MOMOTIIHIO TPUTOHOMETPUUECKUX YPABHEHHIA.

JIuunocmmuule yenu:

— COBEPIICHCTBOBAaHHE HABBIKOB CAMOKOHTPOJIS;

— pa3BUTHE BBIUUCIUTEIHHOU U aITOPUTMUICCKOHN KYJIbTYPHI;

— pa3BHUTHE TBOPYECKOW WHUIIMATHBBI, HUCCIEIOBATEIBCKUX YMEHUH,

CaMOKPUTHUYHOCTH.

VIl IIOBTOPEHUME 21
Pemienne 3amanmii Ha 1mpeoOpa3oBaHHWE  CTENEHHBIX, Ilpeomemmnuvie yenu:
II0Ka3aTCJIbHBIX, J'IOFapI/I(i)MI/I"IeCKI/IXI/I TPUTOHOMETPHUCCKUX — yMETh peuiath 3aJaHus THUIA 1, 5, 9, 10u 11 u3 HEMO EI'D
BBIPAKCHUM. Pemenne MPOCTEUIIINX JINHEHHBIX, (IpOGUIBHEIA YPOBEHB);
KBa/IpaTHbIX, HppalMOHaJIbHBIX, TTOKa3aTC/IbHbIX a — BIIaeTh npuémamu pemieHus 3aaad tuna 13 w3z JIEMO EI'D
norapuMuiecknx - ypapHeHui.  Pemenne  ypapHeHui MOBBIIIEHHOTO YPOBHA C OTOOpPOM KOpHEH W3 3alaHHOTO
MOBBIIIIEHHOT'O YPOBHS CJIO)KHOCTH(KBaIPATHBIX,

MOKa3aTeIbHbIX, HPPALUOHATBHBIX, JOTAPUPMHUUECKUX) C
oTOOpOM KOpHEH U3 3aJaHHOTO TPOMEXYyTKa. PerieHue
TPUTOHOMETPHUYECKHUX ypaBHEHUI 0a30BOro u
MOBBIIIEHHOTO YPOBHEH CII0KHOCTHUC OTOOPOM KOpHEW W3
3aIaHHOTO TPOMEXYTKa. PelieHne 3amad Ha MPOLEHTHI,
YacTH, JI0JIM, Ha KOHILIEHTPALMI0, CMECH, CIUIaBbl. Pemienue
3aJlaHU Ha BBIYHMCICHUS W MPeoOpa3oBaHUS MO 3aJaHHBIM

MIPOMEXKYTKA.

Memanpeomemnvle yenu:

— YMEHHE CaMOCTOSITEJIbHO OMNpENeNsITh eI CBOero oOydyeHwus,
CTaBUTh U (popmynupoBaTh Ui ceOs HOBble 3amaud B yuébe u
MO3HABATEIbHOW JEATENBHOCTH, Pa3BUBaTh MOTHUBBI U HHTEPECHI
CBOEM MO3HABATEIbHOU JEATEIBbHOCTH;

— YMEHHE CaMOCTOSITENIbHO MIAHUPOBATh IYTH JOCTHKEHHUS LEe, B
TOM 4YHCIIe aJbTepHATUBHBIC, OCO3HAHHO BHIOMpATH HauboIee
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bopmymnam. 3 QeKTHBHBIE CIOCOOBI pemeHus] y4eOHBIX M TO3HABATEIBHBIX
3aza4;
— pa3BuUTHE YMEHUMI CaMOCTOSITEJILHO OCYILIECTBIIATH,
KOHTPOJIMPOBaTb M KOPPEKTUPOBaTh JEWCTBHS B IIpoIEcce
000011eHNs,  CHUCTEMaTU3allMd M paclIMpeHus  3HaHUM,
MOJIyYEHHBIX B OCHOBHOI IIIKOJIE;
— (¢opMHpOBaHHE  yMEHHUH  CAMOCTOSITEIBHO  OCYIIECTBIATH,
KOHTPOJIMPOBaTh M KOPPEKTUPOBATh CBOIO JEATEIBHOCTh IPH
BBIITOJIHEHUM 3aJaHUH.
JIuunocmmuvie yenu:
— (¢opMHpOBaHHE OCHOB CaMOBOCIIMTaHHUS B IMPOLIECCE BBIMNOJIHEHUS
paboT pa3HOTO YPOBHS CIIOKHOCTH;
— pa3BUTHE TBOPYECKUX CIOCOOHOCTEH, WHTYUIMH, HABHIKOB
CaMOCTOSATEILHON IEITEIbHOCTH.
UTOTrO 136

AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIMN3A, 11 kaace

Ne I'naBa/ Conep:kaHue MaTepHaja Koua-Bo | [lesiu o0yuenus
IL./1L. 4acoB
[ TPUTOHOMETPUYECKUE ®YHKIUUA 20

OO6nacte  ompenesnieHUss U MHOXECTBO  3HAUCHHM
TpUTOHOMETpHYEeCKUX (QYHKIMA. YETHOCTh, HEYETHOCTS,
NEPUOJNYHOCTh TPUTOHOMETpuYeckux ¢yHkuuii.CoiicTa
by Yy =Cc0SX u e€ rpadpuk. CoiictBa (yHKIINMU
y=sinx u e€ rpapux. CpoiictBa ¢QyHkunun Yy =1gx u eé
rpa¢uk. OOpaTHbIe TPUTOHOMETpUYECKHUE HYHKIIUH.

Ilpeomemmnoie yenu:

BBEJICHHE TIOHSATHS TPUTOHOMETPHUYECKON (YHKIIUH;
dopMHUpOBaHHE YMEHHH HAaxXOIAWTh O00JAacTh OIpPEHCICHUs |
MHOYECTBO 3HAUCHUH TPUTOHOMETPUIECKUX (DYHKITHIA;

oOyueHue HCCIEeI0OBAHUI0 TPUTOHOMETPUUYECKUX (YHKIUN Ha
YETHOCTh M HEYETHOCTh M HAXOXKJCHHIO TIepro1a (yHKIIHH;
U3ydeHHe CBOMCTB (yHKIUI Y =COSX, Yy=sinx, Yy=tgxX,

21




y =ctgX, oOydenue mocTtpoeHuto TpadhukoB QyHKOIUH U
NPUMEHEHHIO CBOWCTB (YHKUMH NpU PEHICHUH YpaBHEHWH U
HEPABEHCTB.

— O3HAaKOMIJICHHE C OOpaTHBIMH TPUTOHOMETPUYECKUMHU (YHKITUSIMH,
UX CBOMCTBAaMU U TpaprKaMH.

Memanpeomemmnbwie yenu:

— 3HAaKOMCTBO €  MAaTE€MaTHYECKHMM  TOJKOBAHHEM  IIOHATHUSI
MEePUOJUYHOCTH, HUMEIOIIET0  BAXXHOE  MHUPOBO33PEHUYECKOE
3HaUYCHHE;

— 3HAKOMCTBO C (1)I/I3I/I‘IGCKI/IMI/I SIBJICHUAMMU, OIIMCBIBAEMBIMHU C
MOMOUIBI0 TPUTOHOMETPUUYECKUX (PYHKIIUH;

— 3HAaKOMCTBO C CHHYCOMJIOM Kak rpauKoM TrapMOHHUYECKHX
KOJICOaHMIi;

— 3HaKOMCTBO ¢  (opMynamu,  MO3BOJSIOMIMMU  HAaXOJUTh
npUOIMKEHHBIE 3HAYEHUS SIN X 1 COS X, € TIOMOIIbI0 MHOTOWIEHOB.

JIuunocmnuie yenu:

— pacuiMpeHue IpeacTaBIeHUN O B3aUMHO OOpaTHBIX JCHCTBUSIX;

— pa3BUTHE BBIYMCIUTEIBHON, AJITOPUTMHYECKOW U Tpaduueckoi
KYJIbTYPBI;

— Ppa3BUTHE TBOPYECKOW MHHUIIMATUBBI, UCCIEAOBATEILCKUX YMEHUH,
CaMOKPUTUYHOCTH.

MMPOU3BO/IHAS 1 EE TEOMETPUYECKHN
CMBICJI

19

[TpousBonnas. [IpousBoanas crenennoit pynkuuu. [Ipasuia

muddepeHIupoBaHUsL. [IpousBoaHbIE HEKOTOPBIX
AJIIEMEHTApHBIX  (DYHKIHIL. I'eomerpuueckuii  cMbICI
MPOU3BOHOM.

Ilpeomemmnuie yenu:

— 3aBeplieHUE (GOPMHUPOBAHUS HPEACTABICHUS O IMpeJeie YUCIOBOM
II0CJIEZIOBATEIbHOCTH;

— 3HAKOMCTBO C IHOHATHAMU Ipefena (QYHKIMM B TOYKE M Ha
0ECKOHEUYHOCTH, M  aCHUMITOTaMH Tpapuka (QYHKIUH, CO
CBOMCTBaMU NpeesioB (QYHKIIHIA;

— (opmupoBanue rpaduyeckoro mpeaAcTaBICHUS O HEMPEPHIBHOCTH

byHKINH;
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— oOyyeHHe BBISIBICHUIO HENPEPHIBHBIX (QYHKIMA € ONOpoWd Ha
OTIpe/IeIeHre HETIPEPHIBHOCTU (DYHKIMH (B TOUKE; HA HHTEPBAJIE);

— 3HAaKOMCTBO C IOHSTHEM IPOU3BOJHOM (PYHKIMU B TOYKE U €€
(U3UYECKUM CMBICIIOM;

— (QopMUpOBaHHME HAYaJbHbIX YMEHUHW HAXOJIUTh IPOU3BOJHBIE
AJIEMEHTapHbBIX (PYHKIUI HA OCHOBE OIpeEIeHHs POU3BOIHOM;

— BIIQJICHUE IIpaBUJIaMU T depeHInpoBaHus CYMMBI,
NPOU3BEAECHNUS M  YacTHOro JABYX (YHKIUH, BbIHECEHHUS
MOCTOSIHHOTO MHOKHTEJS 32 3HAK ITPOU3BOJIHOM;

— 3HaKOMCTBO ¢ Jud¢epeHIUpOBaHUEM CIOXKHOM (QYHKUHMU U
MIPABHJIOM HAXOKJEHUS MPOU3BOIHOM 00paTHON QPyHKUINU;

— 00y4YeHHEe WCMOJIb30BaHUIO (HOPMYIBI TPOU3BOAHON CTETIEHHON

Gyukipm  f (X) = xP 15 moGoro neficTBUTENEHOTO YKCTA p;

— (¢opMupoBaHHE YMEHMsI HAXOAWUThb MPOU3BOAHBIE AIIEMEHTAPHBIX
byHKIU;

— 3HAKOMCTBO C T€OMETPUYECKHM CMBICIIOM MPOU3BOTHOMN, 00yueHue
COCTaBIICHUIO ypaBHEHHUSl KacaTelbHOW K rpapuky (QyHKUMU B
3aJaHHOU TOYKE.

Memanpeomemnuwie yenu:

— HCHOJb30BaHME  (PU3UYECKOrO  CMbICIA  HPOM3BOAHON IS
OTIpe/eNIeHUs] CKOPOCTH JABIKEHUS MAaTEPUATbHONU TOUKU B IAHHBIH
MOMEHT BpEMEHU;

— YCTaHOBJICHHE CBSI3M MEXIY 3HAYCHHEM IMPOU3BOJHON (PYHKIIMH B
JAHHOW TOYKE M TAaHT€HCOM yrja KacaTelbHOU, MpOBEeNEHHOU K
rpaduky GyHKIIUU B JAHHOUN TOYKE;

— (¢opMupoBaHUE MOHATHUS Mpeiea NoCcIeA0BaTeIbHOCTH IIO0IaAen

MMpaBUJIbHBIX 2n - YIT'OJIbHUKOB, BIIMCAHHBIX B OANH U TOT K€ KPYT.
Jluunocmmuote ueau.
— BOCIIMTAHUC MMATpUOTU3MA, TOPAOCTH 3a CBOIO POI[I/IHy Ha IIpUMEpe
KHN3HU U JCATCIBbHOCTH OTCUYCCTBCHHBIX y‘IéHHX — MaT€éMaTHuKOB
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(JIobauesckuii H.11.);

pasBurue a0OCTPaKTHOTO MBIIUJICHUS, dbopmMupoBaHHe
MPEACTABICHU O OECKOHEUHO OOJBIIMX M OECKOHEUHO MaJIbIX
BEINYNHAX,

pa3BUTHE TBOPYECKUX CIIOCOOHOCTEH,
CaMOCTOSITEIIbHON JESTEIbHOCTH.

HHTYULIUHW, HAaBBIKOB

INPUMEHEHHUE HPOI/I3BOI[HQI7I K
NCCIEAOBAHUIO ®YHKIIUHN

19

Bo3pactanne wu  yObiBaHMe ~ (QYHKUUMU. OKCTPEMYMBI
¢byukuun. IlpuMeHeHue NPOU3BOAHONM K IOCTPOEHHUIO
rpadukoB ¢yHkimid. Hanbosbliee 1 HauMeHbIIee 3HAYCHUS
¢byukuun. Beimyknocts rpaduka GyHKIINHM, TOUKH 1eperuoda.

Ilpeomemnuie yenu:

06yquI/1e OPUMECHCHUIO AOO0CTAaTOYHBLIX YCJ'IOBI/Iﬁ BO3paCTaHUuA H

yObIBaHUS A1  HAXOXKJAEHUS MPOMEXKYTKOB MOHOTOHHOCTH
byHKIINH,
3HAKOMCTBO C TOHSTUSAMHM TOYEK OKCTpeMyMa (QYHKIIHH,

CTallMOHAPHBIX MW KPUTHUYCCKUX TOYCK, C HeO6XO}II/IMI)IMI/I u
JOCTAaTOYHBIMH YCIIOBUSIMH 3KCTpeMyMa (DYHKIIHH;

00yJeHHME TTOUCKY (BBIYMCIICHUIO) TOUEK SKCTpeMyMa (PyHKIIHH;
o0y4eHHe HaXOXJICHUIO HAMOOJBIIETO ¥ HAMMEHBIIETO 3HAYCHUN
(GYHKIIUY C TOMOIIBIO MTPOU3BOIHOM;

3HaKOMCTBO C TOHSTHEM BTOPO HPOM3BOMHOW (PYHKIMH U e
(U3NIECKUM CMBICIIOM;

NPUMEHEHHE amrapara BTOPOW MPOW3BOJHOW Uil HAXOXKICHUS
WHTEPBAJIOB BBITYKJIOCTH U TOYEK Nepernda QpyHKImm;
(GbopMHUpOBaHUE YMEHUSI CTPOUTH IPaduKu PYHKIUI-MHOTOUICHOB
C TIOMOIIBIO TIEPBOM TIPOU3BOTHON M BTOPO TPOU3BOJTHOM.

Memanpeomemmnuwie yenu:

dbopMupoBaHHE TPENCTaBICHUNH 00 OSKCTpEeMalbHBIX 3a/Jadax
(3amauax Ha ONMITUMU3AIIMIO) B HAyKe, SKOHOMUKE, IPOU3BOJICTBE;

oOydueHHe  MeToJaM  pelIeHds  3aJad Ha  HaXOXKICHHE
MHOTOYTOJIbHUKOB ~ HauOOJNbIIEH  MIOMAAW, BIUCAaHHBIX B
OKPYXHOCTB;

06yquI/Ie MCTONAM PCIICHHUA 3a4da49 Ha HAXO0XICHHUC BbICOTHI
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KOHyca HamOoyblmero oobéMa, BIUCAHHOTO B cdepy 3aJaHHOTO
panuyca;

— oOyuyeHue MeToJaM peUIeHUs NPUKIAJAHBIX 3a/ay, CBSA3aHHBIX C
UCCJIEJOBAHUEM XapaKTEPUCTHK IPOLECCOB, MPOTEKAIOIIUX B
¢usuke, OWUOJOTMM, XUMHUH, SKOHOMHUKE W HMHTEPIPETUPOBATH
MOJIy4YE€HHBIE PE3YIbTATHI.

JIuunocmnule yenu:

— BOCHHTaHUE NMaTPUOTU3MA, TOPAOCTH 3a cBOl0 PonuHy Ha mpumepe
JKU3HU U JIESTEIIbHOCTH OTEYECTBEHHBIX YUEHBIX — MaTEMaTHKOB
(Yeobrmes I1.J1.);

— pa3BUTHE AHAIUTUYECKUX CIHOCOOHOCTEH M HUHTYUIMU B XOJE
peleHns 3a/1a4 Ha ONTUMHU3AIIHIO;

— Ppa3BUTHE BBIYHUCIUTEIBHOM, AJITOPUTMHUYECKOW M TpadudecKkoit
KYJIbTYpBI.

HUHTEI'PAJI

14

[TepBooOpa3Hasi. IIpaBuna HaXO0XKACHUS
repBooOpasueix.Ilmomans KpUBOJIMHEHHOW Tparenuu |
WHTETpall. Brruncnenune WHTETpajioB. Beruncienne
wiomaaed ¢uryp ¢ momouiplo uHTErpanos. [Ipumenenue
MPOM3BOJHOM M  HWHTErpajia K pELIEHUI0 MPaKTHUYEeCKUX
3azad.

Ilpeomemnuie yenu:

— O3HAaKOMJICHHE€ C  TIOHATHEM  IEepBOOOpa3HOM, oOydeHue
HaX0 K ICHUIO nepBooOpa3zHoO TUIA CTEIIEHHOU u
TPUTOHOMETPUICCKUX (PYHKITUH;

— O3HAaKOMJICHHE C TIOHSATHEM MHTETPUPOBAHUS W OOYyYCHHE

NPUMEHCHHIO TPAaBWJ  HMHTETPUPOBAHUS TpPU  HAXOXKICHUU
epBOOOPaA3HBIX;
— (dopmupoBanue TIOHSATHUS KPUBOJMHEHHON TparnenuH,

03HAKOMJICHHE C TIOHATHEM ONpeAeIEHHOTO MHTerpajia, o0ydeHue
BBIUMCJICHUIO IJIOLIAIM KPUBOJIMHEHHON Tpaneuuu B MpOCTEHIINX
cilyyasx.

Memanpeomemmnuie yenu:

— BbIABJIGHUE (UIYp, OTpPaHUYEHHBIX JAHHBIMU JIMHUSAMH, H
HaXOJKJIeHHE TuIolaaei 3Tux Guryp;

— TIpUMEHEHHE UHTErpajoB Uil BbIBOAAa (GopMyisl 00bEMa
HAKJIOHHOM MPU3MBbl, MUPaAMU/Ibl, KOHYCA;
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— HNPUMCHCHHUEC UHTCTPAJIOB IAJId PCIICHUA (1)PI3PI‘I€CKI/IX 3a1a4,

— pelcHHUC 3a4a4 Ha IBHMIKCHHUEC C IPUMCHCHUCM NHTCIPAJIOB.
JIuunocmmuule yenu:

— Pa3BUTHE BBIUYUCIUTEIBHON U AITOPUTMUYECKOH KYJIBTYPBI;

— paclIMpeHue NpeCcTaBICHUN O B3aUMHO 0OpATHBIX JCHCTBHUIX.

KOMBHUHATOPHKA.

12

[IpaBuno npousBeneHus. IlepecTaHoBKH.
Coueranns u ux csoicrea. buaom HeroroHa.

Pasmerienns.

Ilpeomemnuie yenu:

— OBJAJCHHE OJHUM U3 OCHOBHBIX CPEJACTB IIOJCYETa YHCIIA
Ppa3IMYHBIX COCIMHEHU M (KOMOMHATOPHBIM MIpaBUIIOM
MIPOU3BE/ICHNUSA);

— 3HAKOMCTBO C MEPBBIM BHJIOM COCIMHEHHN — MEPECTAaHOBKAMH,

— JIEMOHCTpAIHs MPUMEHEHHs MPaBUJia TTPOU3BEIACHUS TIPH BBIBOJIE
dbopMyIIBI YKCIIa TIEPECTAHOBOK M3 N 2JIEMEHTOB;

— BIIQJICHUE TOHATHEM pa3MeEIIeHUus W3 M 3JeMEHTOB 1o N. 3HATh

dopmyy s BelUmMCieHHss AN - UYHMCIA PasMCIICHHMH W3 M

3JIEMEHTOB MO N, yMETh MPUMEHSTH €€ NP PEIICHNUH 3a]1ay;
— BJIQJICHUCTIOHSITHEM COYETaHHH 0e3 MOBTOPEHHM M3 m 3JIEMEHTOB

no n. 3xanme QopMmynsl Juis  BelUMCIeHHs Cp-  4dcIa

BCEBO3MOXHBIX COYETAaHMH U3 M DJJIEMEHTOB MO0 N, YMEHHE
NPUMEHSTH €€ IPU PEIlIeHUH 3aay;

— YMEHHuE pacKIaplBaTh cTeneHb OuHomMa mo (opmyne HproToHa
OpU HAXOXJICHUH OWHOMHANBHBIX KOA(D(OUIUEHTOB C MOMOIIBIO
TpeyronpHuka Ilackansa. I[IpumeHSTH MOJIydeHHBIE 3HAHUS MPHU
pEeIlIeHUH 3a/au.

Memanpeomemnvle yenu:

— 3HAaKOMCTBO C pOXICHHEM KOMOWHATOPUKM KaK HAYKH,
MO3BOJISIOIIEH aHATTM3UPOBATH TOJIOBOJIOMKH M a3apTHBIE UTPBI;

— TIpUMEHEHHEe KOMOMHATOPHBIX METOJIOB B CTAaTUCTHKE, T'€HETHKE,
JUHTBUCTUKE, MPU PEIICHUH TPAHCIOPTHBIX 3aja4, MPH CO3aHUHU
U JICKOIMPOBaHUS MU (PPOB, B HHPOPMATHKE U JIP.
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Jluunocmmuuie yenu:

— pa3BUTHE aHATUTHYECKUX CIIOCOOHOCTEH U MHTYUIINH;

— MHTETpUpPOBaHUE B JIMYHBIA ONBIT HOBOH, B TOM 4YHCIIE
CaMOCTOSATENBHO MOJyYCHHOHN HH(OPMAITHH.

Vi

3JEMEHTHI TEOPUU BEPOSITHOCTEN

12

CoObrtus. KomOunanum cob6bitiil.  IIpoTHBOMNONIOXKHBIE
coObITHs. BepostHOCTh cOOBITHA. Cll0KEHHE BEPOSATHOCTEM.
HezaBucumble  coObITHSA. YMHOXKEHHME  BEPOSTHOCTEHL.
CraTucTtrueckas BEpOsITHOCTb.

Ilpeomemmnuie yenu:

— 3HAKOMCTBO C pa3JIMYHBIMH BHWJIaMU COOBITHH, KOMOWHAIIASIMU
COOBITHIA;

— BBEICHHE TIOHITHS BEPOATHOCTH COOBITHS (B KIACCHYECKOM
NOHUMAaHHUK) U 00y4YeHHE HAXO0XKJIEHUIO BEPOSTHOCTH CIy4ailHOTO
COOBITHS ¢ OYEBHIHBIMH OJIATONIPUATCTBYIONTUMH HCXO0IaAMU;

— 3HAKOMCTBO C TEOPEMOM O BEPOATHOCTH CYMMBI JIBYX
HECOBMECTHBIX COOBITHH M e¢ NMPUMEHEHHWEM, B YaCTHOCTH TPH
HAXO0/IEHUU BEPOSITHOCTH MTPOTUBOTIOJIOKHOTO COOBITHS;

— 3HAKOMCTBO C TEOpPEMOHl O BEpPOSATHOCTH CYMMBI JBYX
IIPOU3BOJILHBIX COOBITHI;

— HHTYUTHBHOE BBE/ICHUE MOHATHS HE3aBUCUMBIX COOBITHIA;

— 0O0y4YeHHE HAXOXICHUIO BEPOSTHOCTH TMPOU3BEICHUS J0OOTO
YHClla HE3aBUCUMBIX B COBOKYITHOCTH COOBITHUH;

— 3HakoMcTBO ¢ (Gopmynoit bepuymim, nparomeii BO3MOXHOCTH
HAXOJWUTh BEPOSITHOCTh Pa3HOOOpPa3HBbIX KOMOWHAIMI COOBITUN B
CepUsX OJHOTUIIHBIX OMBITOB, B KaXJIOM M3 KOTOPBIX
bukcupyeMoe coobITHE INOO0 MPOUCXOTUT, THMOO0 HE TPOUCKOIUT.

Memanpeomemnvle yenu:

— YMEHHE BBIUUCIATH BEPOSITHOCTU COOBITUI B PEATbHOM KU3HU;

— (QopmupoBaHWEe  MpencTaBIEHHH O  Meromax  00pabOTKH
nHpopMaIuu.

JIuunocmmuuie yenu:

— ¢opmupoBaHue MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO

COBPEMEHHOMY YPOBHIO HayKH;
— BOCIHTaHHUE NaTPUOTU3MAa, TOPAOCTH 3a cBOX0 PonmHy Ha npumMepe
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KU3HU U JIEATEIbHOCTH OTEUECTBEHHBIX YUEHBIX — MATEMAaTHUKOB
(MapkoB A.A., Jlanynos A.M., Konmoropos A.H., Xunuun A.A.,
I'menenko b.B.);

— pa3BUTHE CIIOCOOHOCTHM M TOTOBHOCTH BECTH JUAJOT C IPYTrUMHU
JIOJIbMU B TPOIECCE COBMECTHOM JCSITEIIbHOCTH.

Vi

CTATUCTHUKA

10

Cnyuvaitnele BenuuuHbl. lleHTpanbHble TeHAeHUUU. Mepbl
pasbpoca.

Ilpeomemmnoie yenu:

— (dopmupoBaHHE MOHITHS CIIy4ailHON BEJIMYMHBI, TIPEICTABICHUS O
pacrpeneneHnd 3HAYEHUN JIHUCKPETHOW CIIydalHOW BEIWYUHBI B
BHJIC YaCTOTHOM TaOJIUIIBI,

— BBEACHHE TIOHATHUS TEHEPATbHOM COBOKYMHOCTH W BBIOOPKH,
JIEMOHCTpAIUsl TIPUMEPOB PETNPE3ECHTATUBHBIX BHIOOPOK 3HAUCHUM
CIIy4ailHOU BEJIMYMHBI;

— (¢opMupoBaHHE TPEICTaBICHUH 00 OCHOBHBIX ILIEHTPAJIbHBIX
TEHACHLMSIX: MOJIe, MEIMaHe, CpeHee U YMEHHUS UX HaXOIUTh B
y4eOHBIX BBIOOPKaX;

— oOyyeHHe TPEICTABICHUA O MaTEeMaTHYeCKOM OXUIAHUH U
YMEHHUI BBIYMCIIATH MaTEMaTHYECKOE OXHAAHUE CIIydalHOU
BEJIMYMHBI C KOHEYHBIM YHUCIIOM 3HAYCHHI;

— BBEICHHE OCHOBHBIX Mep paszOpoca B3HAUYCHUN CIIy9alHOU
BEJIMYMHBI: pa3Max, OTKJIOHEHHE OT CPETHET0, IUCIEPCHIO.

Memanpeomemnuwie yenu:

— pacuiMpeHue CpeacTB MOJCIUPOBAHUS PEATbHBIX IMPOIECCOB H
SIBJICHHI;

— 3HAKOMCTBO C MPUMEHEHHEM 3HAHUU O CIy4YalHBIX BENMYMHAX B
pElIeHNH TPAKTUKO-OPUEHTUPOBAHHBIX 33]1au.

JIuunocmmuvie yenu:

— paclIMpeHue NPeACTaBICHUIN O YMCIOBBIX MHOKECTBAX;

— pa3BUTHE TOTOBHOCTH K CamM0O00Opa30BaHUIO HA MPOTSHKEHUH Bcel
JKW3HU, KaK YCJIOBUIO YCIEIIHOTO JOCTH)KEHHS TOCTaBICHHBIX
1eseli B BIOpaHHOM cepe esTenbHOCTH.
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Vi

SAK/IIOYUTEJIBHOE INIOBTOPEHHUE KYPCA
AJITEBPBI n HAYAJI AHAJIN3A nrPu
IMOJAIOTOBKE K MTOIOBOM ATTECTAIIAM IO
MATEMATHKE

30

Pemrenne npocTenmmx JIMHENHBIX, KBAIPaTHBIX,
palMoHAIBHBIX, TOKA3aTEIbHBIX U JIOTAPU(OMHUUESCKUX
HEpaBEHCTB. PenieHre HepaBeHCTB MOBBIIIEHHOTO YPOBHS
CJIO’)KHOCTH (KBaJIpaTHBIX, MOKA3aTEIbHBIX,
MppalMOHANIbHBIX, JIoTapupMuieckux). Pemenue cucrem
HEPABEHCTB TOBBIIIIEHHOTO YPOBHS CIIOKHOCTH
(KBampaTHBIX, TOKA3aTEIIbHBIX, PAIIUOHATHHBIX,
norapudmudeckux). Urenne rpadikoB 3aBUCUMOCTEH,
WHTepIpeTarus HH(opMaIum, MpeCTaBICHHON Ha HUX,
yMEHUE JIeNaTh BeIBOAbI. MHTEpripeTanus napopmaiuu,
MPEACTABICHHON HAa IUarpaMmax U yMEHHUE J1eJ1aTh BBIBOJBI.
['eomeTpuueckuii 1 GU3NUECKUA CMBICI TIPOU3BOTHOM.
[IpuMeHeHre TPOW3BOJHOM K HCCIAEAOBAHUIO (DYHKITUH.
Pemrenne 3amau Ha nBwKeHHE. JIBUKEHUE NPOTIKEHHBIX
ten. JIpuxenue mo Boje. CpenaHssi CKOpOCTh. 3ajayd Ha
MPOU3BOUTENBHOCTh. Pemienne 3amau Ha Temy: «llonsiTue
BeposATHOCTH. [IpakTnueckue 3agaud Ha BBIYHUCICHUE
BepositHocTel.  Ilpocredimme mpaBuina W GOPMYIIBI
BBIYMCIIEHUS] BEPOSITHOCTEW». Pemenne 3a1ay Ha MPOLIEHTHI
C SKOHOMHUYECKUM coJepkaHrueM. MeTo bl penieHus 3aaad ¢
napaMmeTrpamu (aHaJIUTUYECKUH, rpa@uueckuii). YpaBHEHUS:

KBaJpaTHLbIC, HppalliOHAJIbHEBIC, IIOKa3aTCJIbHBIC,
HOFapI/I(bMH‘ICCKHC, TPUTOHOMCTPUYICCKHUC.
Hep adBCHCTBA. KBaJpaTHLBIC, IIOKa3aTCJIbHBIC,

J'IOFapI/I(I)MI/I‘-IeCKI/Ie. Pemienue 3agay Ha JACIUMOCTB, 3a14a4 C
OCIIOYHCICHHBIMH HCU3BCCTHBIMU.

Ilpeomemmnuie yenu:

— yMeTh pemarh 3amanus Ttuna: 1, 2, 4, 5, 7, 9, 10, 11, 12 u3
nemMoHcTpanuonHoit  Bepcuu  (IEMO) EI'D  (npodunbHbIil
YPOBEHB);

— BIAAeTh mpuéMamMu pemieHus 3amad tuma 13, 15, 17, 18, 19 wu3
JEMO EI'D.

Memanpeomemnule yenu:

— yYMEHHE CaMOCTOSTEIHHO ONPENENsATh IIeM CBOEro OOy4eHHS,
CTaBUTh U (popMmynupoBaTh Ui ceOs HOBblE 3aJauu B yuébe u
MO3HABATEIPHOU JEATEIHHOCTH, Pa3BHBaTh MOTHUBBI U HHTEPECHI
CBOCH ITO3HABATEIBHON IESITEIbHOCTH,

— YMEHHE CaMOCTOSTENIBHO IUIAHUPOBATh MYTH AOCTH)KEHUS 1ieJieH, B
TOM 4YHCIIe aJbTepHAaTUBHBIE, OCO3HAHHO BHIOMpATh HauboJIee
s dexTuBHBIE CMOCOOBI pEIIeHHUs] YYeOHBIX M TIO03HABATEIbHBIX

3ajad;

— pa3BuUTHE yYMEHUHI CaMOCTOSITENILHO OCYILIECTBJIATH,
KOHTPOJHMPOBaTh M KOPPEKTHUPOBaTh JACWUCTBHUA B Ipoliecce
00001IeHusl,  CHUCTeMaTU3allud W paclIMpeHus  3HaHUM,
MOJIyYEHHBIX B OCHOBHOI IIIKOJIE;

— ¢opMupoBaHHE  yYMEHHUU  CAMOCTOSITENIBHO  OCYIIECTBIATS,

KOHTPOJIUPOBAaTb U KOPPEKTUPOBATh CBOIO JIEATEIBHOCTh IpU
BBINOJIHEHUH 3aJaHUH;

JIuunocmmuwte yenu:

— (opmupoBaHHE OCHOB CaMOBOCIMTAHHs B IPOLIECCE BBIMOJIHEHHS
paboT pa3sHOIo YpOBHS CIOKHOCTH;

— pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH,
CaMOCTOSITENIbHON €ATEIbHOCTH.

HWHTYULIUHU, HABBIKOB
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UTOT'O

136

I'eomeTpus, 10 k1ace

Ne I'naBa/ Conep:kanne marepuajia Kou-Bo | llesu o0yuenust
IL/11. 4acoB
[ MMOBTOPEHHUE. BBEJEHUE B IIPEJMET 10

TpeyrosbHUKH, KJIacCU(PUKAIUA TPEYrOJILHUKOB,
3aM€E€4yaTcIIbHbIC JINMHUH n TOYKU B TPEYTrOJILHUKE.
PaBHOOEIpEHHBI W PAaBHOCTOPOHHUW TPEYTrOJIBHUKH WX
cBoiicTBa. OKpY)KHOCTh, BIIMCAaHHAas B TPEYTOJIbHUK,
OKPY>KHOCTb, OITMCAaHHAs OKOJIO TPEYroJIbHUKA.

PaBenctBo u momobue TpeyronbHUKOB. CpemHsis JTUHUSA

TpPEeYroJbHUKA. [IpstmoyronbHbBIE TPEYTrOJIbHUKH.
Tpuronomerpuueckue GyHKIUH OCTpBIX YrioB. [liomans
TPEYroJbHUKA.

YeThIpEXYroJIbHUKH, KIacCHU(UKAIUSI YEeTHIPEXYTOJILHUKOB,
CBOMCTBA U MPHU3HAKK MapajuiesiorpaMmma, IpsSMOYTroJIbHUKA,
KBajpara, pom6a. Tpanerus, cpeHss JUHUS TPaTeIUu.
OKpy»XHOCTb, BIICaHHAas B YETBIPEXYTOJIbHUK.
OKpy)XHOCTb, ONHUCaHHasg OKOJO  YEThIPEXYTrOJIbHUKA.
Dopmyiibl IIIOIIAAECH YETBIPEXYT OJILHUKOB.

OKpy»XHOCTb. YTJIbl U OTPE3KH, CBA3AHHBIE C OKPYKHOCTBIO.
[Ipeamer  crepeomeTpuu.  AKCHOMBI  CTEPEOMETPHH.
HexoTopslie ciiencTBus U3 akCuOM.

Ilpeomemmnoie yenu:

— CHCTeMaTu3alus 3HaHWW O TPEYroJIbHUKAaX, MPUMEHEHUE CBOWCTB
MeaHraH, OMCCEKTPUC, BBICOT AJISl peLICHUS 3a/1a4;

— BJaJICHUE TOHITHEM «TE€OMETPHUYECKOE MECTO TOYEeK», yMEHHUE
IPUBOJUTH MpUMEpPhl. YMeHHe (GOpMyIUpoBaTh U JO0Ka3bIBaTh
CBOMCTBAa W TMpPHU3HAKU PABHOOEIPEHHOTO U PAaBHOCTOPOHHETO
TPEYrOJIbHUKOB;

— YMEHHE [0Ka3blBaTh, 4YTO B TPEYrOJbHUK MOHO BIIHCATh
€MHCTBEHHYIO OKpPY)KHOCTb M OKOJIO TpPEYrOJbHHKA MOXHO
OTHCaTh €JMHCTBEHHYIO OKPY>KHOCTb;

— yMmeHue (QopMyIHpoOBaTh TNPU3HAKK paABEHCTBA W MOJA00Us
TPEYrOJbHUKOB, CBOMCTBA CPEIHEN TUHUY;

— YMEHHE BbIpaKaTh CTOPOHBI IPSIMOYTOJIBLHOTO TPEYroJIbHUKA Yepe3
OJIHY U3 JIaHHBIX CTOPOH U OCTPBIN yIroJI;

— YyMEHHE BBIBOOUTH (OPMYNBI UIsi HAXOXACHUS  IUIOIIAIU
TPEYroJbHUKOB;

— yMmeHue QopMyIHpOBaTH CBOMCTBA U MPU3HAKH MapasieorpamMma,
MPsIMOYTOJIbHHKA, KBaJpaTa U pomoOa;

— yYMEHHUE BBIBOAWTH (GOpMyNny s HAXOXKICHHUS JIMHBI CpenHei
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JUHUU Tpaneluu;
yMeHHE (QOPMYIHPOBATH YCIOBUS, NPHU KOTOPBIX OKPYKHOCTH
MOHO BIIUCATh B YETHIPEXYTOJIBHUK U ONUCATh OKOJIO HETO;
YMEHHE BBIBOJUTH (OPMYIBI  IUIOMAACH MPSIMOYTOJIbHHKA,
KBaJpaTa, apauienorpaMmma, pomoa, Tparenuy;

ymMeHue (QopMylIupoBaTh M JOKA3bIBaTh TEOPEMBI O BIMCAHHBIX
yriax, o0 yrie Mexay KacaTellbHOM W Xopnou, o0 oTpeskax
MEPECEKAIOIINXCsl  XOpJ, O KBaJpare KacaTelbHOW. YMeHue
BBIBOJUTH (OPMYJBI JIsE BBIUHUCICHUS YIJIOB MEXIY JABYMS
CEKYIINMHU, TPOBEAEHHBIMU U3 OJTHON TOUYKH,

YMEHHUE TEPEUUCIIATh OCHOBHBIE (PUTYpBI B MIPOCTPAHCTBE (TOUKA,
npsiMasi, II0CKOCTh), (OPMYIUPOBATh aKCHOMBI 00 MX B3aHMHOM
PacCIoJIOKEHUN W WUTFOCTPUPOBATh 3TH aKCHOMBI MIPUMEpamMHu U3
OKpY>KaloIleH Cpeibl;

yMeHue (opMylIupoBaTh U JIOKa3bIBaTh TEOPEMY O IJIOCKOCTH,
MPOXOSIICH Yepe3 MpsMyK0 M HE JIeXKallyl0 Ha HEW TOYKy, U
TEOpEeMY O IJIOCKOCTH, MPOXOJAIIeH yepe3 ABE MepeceKaroirecs
npsIMBbIE.

Memanpeomemnuwie yenu:

HOAroTOBKa K IIPUMEHCHHIO 3HAHUM 1o IJIaHUMETPHUH,
IIOJIYYCHHBIX B OCHOBHOH IIKOJIE, K HM3YYCHHIO CTCPCOMCTPHUH,
TPUTOHOMECTPHUHU, MATEMATHYCCKOI'O aHaInu3a,

pa3BUTHC YMeHI/Iﬁ CaMOCTOATCIIbBHO OCyHICCTBJIATD,
KOHTPOJIUPOBATL MW  KOPPECKTUPOBATH NCUCTBUS B mponecce
0606H_IGHI/I${, CUCTEMAaTHU3al n pacIupCHUs 3HaHI/II71,
IMMOJIYYCHHBIX B OCHOBHOM IIKOJIC,

Jluunocmmuoie ueau.

CHCTeMaTH3alMsl 3HAaHUM 10 IUIAHUMETPUH, T[IOJYYCHHBIX B
OCHOBHOHM  mmiKkone, i d3((PEeKTUBHOTO OCBOEHHUS  Kypca
CTEpeOMETPUU U YCHemHoN moarotoBku k EI'D mo mpodunbHOit
MAaTEMaTHUKE;
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pa3BUTHE TOTOBHOCTH K CaMOOOpa30BaHMUIO HA MPOTSDKEHHH BCEH
KU3HU, KaK YCIOBHIO YCHEIIHOTO JOCTIKEHHS TIOCTaBICHHBIX
1eJield B BRIOpaHHOU chepe NesaTeIbHOCTH

pacimupeHue NpeACTaBICHUH 00 aKCMOMAaTHYECKUX IMOCTPOCHUSIX
reoMeTpHuH (HaydYHO! Teopun).

HMAPAJUIEJTBHOCTH IMTPSAMBIX U IINIOCKOCTEM

16

[TapannensHOCTH
(mapannenbHble
napajyieIbHOCTH

NpSAMBIX, NPAMOM U IUIOCKOCTH
mpsiMbIEe B TPOCTPAHCTBE, TMPHU3HAK

TPSIMBIX B NPOCTPAHCTBE).
[TapannensHOCTh HOpsIMOM W IUIOCKOCTH.  B3ammHoe
pacnosokeHue MPSIMBIX B MIPOCTPAHCTBE.
CkpemuBaroniyecs: npsMble. YTIIbI C COHANpaBICHHBIMU
CTopoHaMH. B3anmHOe  pacronoxeHue  MNpSIMBIX B
MPOCTPAHCTBE. YToa Mexay mnpsMmbiMu. [lapamienbHbie
mrockocTu. CBoicTBa MapayieabHbIX TJIOCKOCTEM.
Terpasap. Ilapamnenenunen.  IloctpoeHue — cedyeHui
TeTpa’pa U napajienenunesaa.

Ilpeomemmnoie yenu:

(dbopMUpOBaHHE MOHATHS NMAPAJIEIBbHBIX MPSIMBIX B IPOCTPAHCTBE,
JI0Ka3aTeJIbCTBO TEOPEMBI O APALIEIBHBIX IPSIMBIX;
dbopMUpOBaHUE MPEACTABIECHUS O BOBMOXKHBIX CIIydasix B3aMHOTO
PaCIOJIOKEHUS MPSIMOM U TIIOCKOCTH;

JI0OKa3aTelIbCTBO YTBEPKIACHUN O MAapajuIeIbHOCTH MPAMOH H
IJIOCKOCTH (CBOMCTBA U MPU3HAK);

(bopMHUpOBaHKE MPEICTABICHUN O BO3MOXKHBIX CIIydasix B3aUMHOIO
PacIoJIOKEHUS ABYX MPSIMBIX B IIPOCTPAHCTBE;

BBCJICHUE IOHATHS CKPEIIMBAIOIIMXCS IPAMBIX, JOKa3aTEIbCTBO
TEOPEMBI, BBIPAKAIOIIEH NPU3HAKCKPEIINBAIOIINXCA MPSAMBIX, U
TEOpPEMBbl O  IIOCKOCTH, MPOXOIAUICH  Yepe3 OJHY U3
CKPEILMBAIOIIMXCS MPAMBIX TAPAJUIEIBHO APYTOW IPSIMOH;
BBCJICHUE IIOHATUSA COHANPABICHHBIX JIy4ei, J10Ka3aTeJIbCTBO
TEOpeMbI 00 yriax ¢ COHaNpaBIE€HHbBIMH CTOPOHAMY;
(dopmupoBaHue HIOHATHS HapajuIeIbHBIX
JIOKa3aTeNbCTBO  YTBEPXKIACHHMS O IIPU3HAKE U
IapaJuIeIbHBIX TUIOCKOCTEM;

dbopMupoBaHUE NPECTABICHUHO TETpasApe M MapajulesenuIesie,
JEMOHCTpalMsl Ha Yeprekax M MOJCIAX MX DIIEMEHTOB,
n3o0paxkeHue HTUX (UIyp Ha pPHUCYHKAX, WIUIIOCTpaLUs C HUX
MIOMOILBIO PA3JIUYHBIX CIIy4aeB B3aUMHOI'O PACIIOJIOKEHUS IIPSIMBIX
U IUIOCKOCTEH B IIPOCTPAHCTBE,JOKA3aTEIbCTBO YTBEPKIACHUSA O
CBOMCTBAX NapaljIeeuneaa;

BBCACHHUE IIOHATUS CEYCHMs, IOCTPOCHHE CEYCHUH TeTpasapa

IUIOCKOCTEH,
CBOMCTBax
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(mapasnenenurnena), aHadu3 BO3MOXKHBIX BHJIOB  CEUCHUI,
3HAKOMCTBO C METOJAMH ITOCTPOCHUS CCUCHUH.

Memanpeomemmnoie yenu:

— yYMEHHE pacro3HaBaTh HA YEPTEKAX, MOJCIAX U B peaTbHOM MHUPE
reoMeTpudecKue GUryphl u Teia (MHOTOIPAaHHUKHU), IIPUMEHSTh UX
CBOMCTBA Ipu MOACIIMPOBAHUHN B €CCTCCTBCHHO-HAaYYHBIX o0acTax.

JIuunocmmnule yenu:

— pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPAKEHHS M MBIIUICHUS TPH

N3YUYCHUH MHOTOTPAHHUKOB MU UX CEUCHHUM.

NEPIEHIUKYJISIPHOCTD ITPSIMBIX U
IMJIOCKOCTEM

18

[TepnenqukynsipHbIe psIMbIE B IIPOCTPAHCTBE.
[TapannensHble MpsMbIe, TEPIICHINKYISIPHBIE K TIOCKOCTH.
[Ipu3Hak mNepHeHIUKYISIPHOCTH MPSAMOM W IJIOCKOCTH.
TeopeMa o0 TmpsAMON, NEPHEHIUKYIIPHOU IIIOCKOCTH.
PaccrosiHnne oT ToukM 10 MIOCKOCTH. Teopema o TpEx
MEPIECHANKYISIpaX. YTOJd MEXIYy NPAMOM M TUIOCKOCTBIO.
JByrpanubiii yros. lIpu3Hak nepneHIUKYISIPHOCTH ABYX
IJTIOCKOCTEH. [IpsamoyrosbHbIi napasuiesienumnes.
Tpéxrpannblii yroy. MHOTOTpaHHBIN YToJI.

Ilpeomemmnoie yenu:

— JI0Ka3aTelbCTBO TEOPEMBI, BBIPKAFOIICH MIPU3HAK
MEePIEHANKYIAPHOCTH TIPAMOM H  TUIOCKOCTH, W TEOPEMBI O
CYLIECTBOBAaHMHM U €AMHCTBEHHOCTH MPSAMOM, MpOXOAsiIel yepes
JAHHYIO TOUKY U MEePIEeHANKYISIPHYIO JaHHON MJIOCKOCTH;

— peuleHue 3a/a4 Ha BBIUMCICHHE U J0Ka3aTeIbCTBO, CBA3AHHBIX C
NEePIEeHIUKYISIPHOCTHIO MPSAMOI U MIIOCKOCTH;

— BBEJCHHE MOHATHUS NEPIECHIUKYIsApa U HAKIOHHOM K TJIOCKOCTH,
INPOEKIMHA HAKJIOHHOM, pAcCTOSHHUA: OT TOYKH 0 IIJIOCKOCTH,
MEXIy NapajuleIbHBIMH IUIOCKOCTAMHU, MEXAYy MapajuieIbHON
IPSIMO U TUIOCKOCTBIO, MEXKIY CKPELIUBAIOLIUMUCS MPSIMbBIMU;

— JI0Ka3aTeJIbCTBO TEOPEMBI O TPEX MEPHEHIUKYIApaxX U MPUMEHEHHE
e€ mpu peleHuy 3a/1ay;

— BBEJCHHE MOHATHUS OPTOrOHAIBHON MPOEKIUU TOUYKHU ((PUTYpHI) HA
IJIOCKOCTH;

— BBEJCHHE MOHATHS YIila MEX]y MPSMOU U MIOCKOCTbIO;

— BBEACHHME TMOHATUS JBYTPAaHHOTO  yIrja, €ro M3MEpeHus,
00BsICHEHHE, YTO TaKO€ Yrol MEXIy IepeceKaronuMucs
IJIOCKOCTSIMU U B KaKUX Mpeesiax OH U3MepseTcs;

— ¢opMupoBaHHE TPEJICTABICHUS O B3aUMHO MEPHEHIUKYISIPHBIX
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IUIOCKOCTSX, JI0KA3aTeIIbCTBO TEOPEMBI 0
NEPIEHAUKYJIIPHOCTU JBYX IIJIOCKOCTEH;
OIIPEJCIIEHUE IPAMOYTOJIBHOTO IapajuIeeNnIea, J0Ka3aTeIbCTBO
YTBEP>KJICHHM O €ro CBOMCTBAX;

BBEJICHUE TOHATUS MHOIOIPAHHOTO yrja (TpEXrpaHHOro),
JI0Ka3aTeJIbCTBO YTBEPKIACHUSA O TOM, YTO KaXKIbId TUIOCKHI yroJl
TPEXTPAaHHOTO YIJIa MEHBIIE CYMMBI ABYX APYTHX INIOCKUX YIJIOB,
U TEOPEMBI O CyMME IUIOCKHX YIJIOB BBIITYKJIOIO MHOIOTPAHHOTO

yria.

MIpU3HAKe

Memanpeomemnuwie yenu:

YMEHHE pacro3HaBaTh Ha 4UepTekax HM B pEaTbHOM MHPE
napaajaCJIbHbIC u NEPICHAUKYIAPHBIC IIJIOCKOCTH,
CKPEUIMBAIOIINECS M TEePECEKAIONINECs MPSIMBIE, OTIPEACISITh YroJ
MEXy MPSIMON U IIIIOCKOCTBIO;

YMEHHE paclo3HaBaTh Ha YEPTEKax, MOJEISIX U B PEAIbHOM MUpPE
reomMeTpudeckre GUrypsl U Tena (MHOTOTPaHHUKH), IPUMEHSTHh UX
CBOMCTBA MPHU MOJICTMPOBAHUH B €CTECTBEHHO-HAYYHBIX 001aCTAX.

Jluunocmmuote ueau.

pa3BUTHUEC IIPOCTPAHCTBEHHOI'O B006pa)KGHI/I5[ U MBIIUJICHUSA IIpU
HN3YUYCHUHU MHOTOI'PAHHHKOB.

MHOI'OI'PAHHUKH

12

[lonarue mHororpannuka. IIpusma. I'eomerpuueckoe Teo.
Teopema Diinepa. [IpoctpancrBennas Teopema I[ludaropa.
[Iupamupa. IlpaBunbHas nupamuga. YcedéHHas upaMuza.
[loctpoenne  ceueHWid  NHPAMHULL. Cummerpuss B
npoctpanctBe. [loHsATHE TPAaBUIBHOTO MHOTOTPAaHHUKA.
DNeMEHTbl CUMMETPUH NIPABUIIBHBIX MHOTOTPAaHHHUKOB.

Ilpeomemnuie yenu.

BBEJICHUE IOHATUS MHOTOTPaHHUKA, €ro 3JEMEHTOB,BBIIYKIOrO
MHOTOI'PaHHHKA, IPUMEPbl MHOTOTPAaHHUKOB;

BBEJICHUE TIIOHATUS T'EOMETPUYECKOro Teja, JI0Ka3aTelbCTBO
TeopeMbl Dilsiepa /Ui BBITYKIIBIX MHOTOTPaHHUKOB;

BBEJICHHUE MOHATUS NMPHU3MbI (IPSAMON, HAKIOHHOH, NMpPaBUIIbHOM),
n300pa’keHue MpU3Mbl Ha PUCYHKE;

oTpeielieHne MOHATHUS IUIOIab MOJIHOM (O0KOBOIT) MOBEPXHOCTH
IPU3MBI;
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BBIBOZ  (opMynBl  IUIOMIAAM ~ OPTOTOHAIBHOM  MPOEKIUH
MHOTOYI'OJIbHUKA U J0Ka3aTeJbCTBO IPOCTPAHCTBEHHOM TEOPEMBbI
[Tugaropa;

BBEJICHWE TIOHATHI: NHUpaMUaa, YCeYEHHAs MUpaMuAa, WX
3JIEMEHTOB;

omnpenelieHne  IUoaau  MoiaHoM  (OOKOBOM)  HOBEPXHOCTH
NUPaMU/IbI, YCEYEHHON TUPaMUIbI;

BBEJICHWE TMIOHSTHS TPABWIHHONW NHPAMUABL, JTOKa3aTEIbCTBO
YTBEPXKACHUN O cBOMCTBaX €€ OOKOBBIX pEdep, OOKOBBIX IpaHel U
TEOpEMBbl O TUIOMIAAd OOKOBOM TIOBEPXHOCTH TIPABUIBHOU
UPaMUJIBI,

pellieHre 3a7jad Ha BBIYUCIIEHHWE M JI0KA3aTeJIbCTBO, CBSA3AHHBIX C
NUpaMHIaMu, 331a4 Ha MOCTPOEHHE CEYEHHI MUpaMUI;
OTIpE/Ie]ICHNE TOYEK, CHMMETPUYHBIX OTHOCHTEIBHO TOYKHU
(IpsiMOM, TUIOCKOCTH), IIeHTpa (OCH, TUIOCKOCTH) CHMMETPUHU
burypsr;

BBEJICHUE TIOHATUSI MHOTOTPaHHHKA, MPAaBUILHOIO MHOTOTPAaHHHKA,
JI0Ka3aTeNbCTBO, YTO HE CYIIECTBYET MIPaBUIILHOTO
MHOTOTpaHHHMKA, TPaHSAMH KOTOPOTO SIBJISIFOTCSl MpaBUIIbHBIE N-
YrOJIBHUKU IpU N>6, BUIbl NPAaBUIBHBIX MHOTOTPAaHHUKOB HX
3JIEMEHTHl CHMMETPHHU.

Memanpeomemnuwie yenu:

JEMOHCTpalsl MpUMepoB Quryp, oOJajaomux 3JIeMEeHTaMu
CUMMETPUHU B UCKYCCTBE, apXUTEKType, TEXHUKE, TPUPO/IE;

YMEHHE Paclo3HaBaTh HA YEPTEkKax, MOJEISIX U B PEAIbHOM MUPE
reoMerpuueckue GUrypsl u Tena (MHOTOTPAHHHUKH) MIPUMEHSTh UX
CBOMCTBA MPU MOJICTMPOBAHUH B €CTECTBEHHO-HAYyYHBIX 001aCTAX.

Jluunocmmuote uenu.

pasBUTHE NPOCTPAHCTBEHHOI'O BOOOPAXKEHMS M MBILIUICHUS IPH
W3Y4YE€HUU MHOTOTPaHHHUKOB;
BOCIUTaHHE 3CTETUUYECKON KYIbTYpPbl IPU U3YYECHUH M300pakeHui
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IMMpaBHUJIbHBIX MHOT'OI'PAaHHUKOB.

IHOBTOPEHHUE

12

Pemrenne 3amau Ha Tembl: «lIpaBunbHas nupamupa, e€

aneMeHTeD»; «lIpaBuibHasg TpeyrojapHas nUpaMuaa, €€
JIIEMEHTBDY; «IIpaBunbHas YETBIPEXYT OJIbHAS
(mectuyronpHas) nupaMuia, e€ aneMeHtTol»; «llpusma u eé
anemeHTsl. [Ipsamas npusma. IlpaBunbHas  mpusma.

[IpaBunbHas TpeyroJsibHas npusmay; «llapamnenenunen, ero
aneMeHThl. [IpsmoyronsHbli napamuienenunen. Kyo.»

IlIpeomemmnoie yenu:

yMETh pemaTh 3aJaHus Tuna 6 W3 JEMOHCTPAIMOHHOW BEpCUU
(AEMO) EI'D (mpoduiibHbIi YpOBEHB);

yMETh pemiaTh 3aJaHus TUMa 8 W3 JEMOHCTPAIIMOHHOW BEPCUH
(AEMO) EI'D (mpodunpHBI ypOBEHb) O NUpaMHIaX, MPU3Max,
napajuiesenuneaax, Kyoe;

BIIQJIETh TpUEMAMU peIIeHUs 3a/Jad  Ha JI0OKa3aTelbCTBO U
Bblunciienre tuna 14 u3 JIEMO EI'D o TpeyrojbHbIX TUpaMHIAX,
0 MUpaMHax, IpU3Max, mapajiesenurnenax, Kyoe;

BIIQJIETh TpUEMAMHU pEIIeHUsS 3a/Jad  Ha JI0OKA3aTelbCTBO U
BhIuncienue Tuna 16 uz JIEMO EI'D.

Memanpeomemnuwie yenu:

YMEHHE CaMOCTOSITENIbHO OIPENeNATh IIeIM CBOETOo OOy4YeHHS,
CTaBUTh U (POpMyTUpOBaATH I ce0s HOBBIC 3a7ayu B yué€be u
MIO3HABATEIBHON IEATENbHOCTH, Pa3BUBATh MOTHUBBI M WHTEPECHI
CBOEH IMO3HABATEIbHON IESITEIbHOCTH,

YMEHHUE CaMOCTOSATENILHO IJIAHUPOBAThH MYTH JIOCTUKCHHUS LIEJIeH, B
TOM 4YHCJIe albTEPHATUBHBIC, OCO3HAHHO BBHIOMpATh HamOOJEe
s dexTuBHBIE CMOCOOBI PEIICHHS YYEOHBIX M TI03HABATEIbHBIX
3aj1a4;

pa3BUTHE YMEHHH CaMOCTOSITEIILHO OCYIIECTBIISTh,
KOHTPOJIUPOBaTh W KOPPEKTUPOBaTh JICHCTBHS B Ipoliecce
000O0IICHUsI,  CUCTEMaTH3allMd W  PACHIMPCHUS  3HAHHIA,
TIOJIYYCHHBIX B OCHOBHOM IIIKOJIC;

dopMUpOBaHHE  YMEHHMH  CaMOCTOSATEIBHO  OCYIIECTBISTH,
KOHTPOJHPOBaTh U KOPPEKTUPOBATh CBOIO JESATEIBHOCTh IMIPH
BBHITIOJTHEHUH 3a/IaHU;

Jluunocmmuvwle uenu:

(l)OpMI/IpOBaHI/IC OCHOB CaMOBOCIIUTAHHUS B IMPOLCCCC BBINNOJIHCHUS
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paboT pa3HOro ypOBHS CIOXKHOCTH;
pa3BUTHE TBOPYECKUX CIIOCOOHOCTEH,
CaMOCTOSITEIIbHON JEATEIbHOCTH.

HHTYULIUHU, HAaBBIKOB

UTOT'O

68

I'eomerpus, 11

RJ1acc

Ne I'naBa/ Conep:kanne maTepuajia Koua-Bo | lesin o0yuenusi
IL/11. 4acoB
[ OUJINHAP, KOHYC U LIAP. 14

[Tonstne wmnuuapa. I[lmomaas MOBEPXHOCTH IUIIMHIPA.
[TonstTue konyca. Ilnomaab TOBEPXHOCTH  KOHYcCA.
VYceuénnsiit konyc. Cdepa u map. BzanmHoe pacronoxeHue
chepel u 1IockocTH. KacarenpHass miIocKocTh K cdepe.
[Tnomane cdeprl. Bzaumuoe pacnonokenue chepsl U

npssmoii.  Cdepa, BnmcanHas B IWIMHAPUIECKYIO
noBepxHocTh.  Cdepa, BhoucanHass B KOHHYECKYIO
moBepxHOCTh. CedyeHHs] UUIMHIPUYECKON TOBEPXHOCTH.

CedeHus KOHUYECKOM MMOBEPXHOCTH.

Ilpeomemnoie yenu:

BBEJICHUE  MOHATHS  IWIMHIPUYECKOM  TOBEPXHOCTH, €€
oOpasyromeid MU OCH,M300paKECHHE IWJIWHIApPA W €ro CEUCHUs
IJIOCKOCTBIO, MIPOXOISAIIeH qyepes OCb, IJI0CKOCTBIO,
MEPIECHANKYIISIPHOM K OCH;

ompe/eNieHne IUIoIaau OOKOBOM MOBEPXHOCTH ILMJIMHJIPA,BBIBOJY
dbopMynbl ISl BBIYMCIIEHUST OOKOBOM M TOJHON TMOBEPXHOCTH
HUWIHH]IPA;

BBEJICHUE TOHATHUS KOHUYECKOHN MOBEPXHOCTH, €€ 00pa3yrolluXx,
BEPIIMHBI U OCH, H300paKEHHWE KOHyca U €ro Ce4YCHHUs
IIOCKOCTBIO, IPOXOsIei qyepes OCb, IJI0CKOCTBIO,
NEePIEeHIUKYISIPHOM K OCH;

oTpe/eNieHne MOHATHUS IJIoaau OOKOBOM MOBEPXHOCTH KOHYcCa,
BbIBOA  (OpPMyNbl JUISL  BBIYMCIEHHS OOKOBOM M IOJIHOM
MOBEPXHOCTU KOHYCA.

BBEJICHUE TOHSTHS YCEUYEHHOTO KOHYCa, BBIBOJ (OPMYIBI JUIsS
BBIUHMCIICHUS IUIOMAQAXM OOKOBOW U  TMOJHONW TOBEPXHOCTH
YCEYEHHOTO KOHYCA;

omnpeneneHue cheprl U 1mapa, ux HeHTpa, paauyca, IMaMeTpa;
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— HCCJEJI0BaHUE B3aUMHOTO PACIOJIOKEHUsI Chepbl U IUIOCKOCTH,
JI0KA3aTeJIbCTBO TEOPEMBI O CBOWCTBE M NPHU3HAKE KacaTEIbHOU
IUIOCKOCTH;

— BBEACHHE TMOHATHUS «IUIOMANb chepb», BBIBOA (POPMYIbI s
BBIYHCIICHUS TUIOMAIH chepsl;

— HCCJeI0BaHUE B3aMMHOTO PACIIONIOKEHUs CPephl U TPSIMOIA;

— BBEACHHE TIOHATUS CQEpbl, BIUCAHHON B IIMHAPUYECKYIO
(KOHUYECKYIO) TIOBEPXHOCTb;

— HCCIIEIOBAaHHE  BO3MOXHBIX  CEUEHHH  LWIMHAPUYECKOW U
KOHHMYECKOW ITOBEPXHOCTH;

— pemieHWe 3a7ad Ha BBIYUCIICHHE IUIOMIAId OOKOBOM M TOJHOU
MOBEPXHOCTU IWJIMHAPA, KOHYCa, YCEUEHHOTO KOHYca, chephl U
B3aUMHOT'0 UX PACIOJIOKEHHUS.

Memanpeomemnuwie yenu:

— YMEHME pacno3HaBaTh HA YEPTEkKax, MOACISAX U B PEATbHOM MUPE
reoMeTpuueckue GUTYpsl W Tella BpAIICHHs, NPUMEHSITh UX
CBOMCTBA MPU MOJCIIUPOBAHUHU B €CTECTBEHHO-HAYYHBIX 00JIACTSX;

Jluunocmmuoie yenu:

—  pa3BUTHE NPOCTPAHCTBEHHOTO BOOOPAKCHHS M MBIIUICHUS TIPH
W3yYCHHH TEJ BpalCHUsI.

OBBbEMBI TEJ

16

[Tonsarue 06béMa. OOBEM NMPSAMOYTOIBHOTO
napaiuienenunena. O6uéM npsimoit mpusmbl. O6bEM
uuiInHapa. Berurcnenue 00bEMOB TN ¢ TOMOIIIBIO
unTerpana. O6bEM HakJIOHHOH npu3Mbl. O0BEM MUPAMUIBI.
O6béM konyca. O6bEM mapa. OOBEMBI IIAPOBOTO CErMEHTA,
IapOBOTO CIIOsI U apoBoro cekropa. [nomans chepsr.

Ilpeomemmusie yenu:

— BBeleHHME TMOHATUA 00BbEMa Ten, (GOpPMYyIMPOBKA, OCHOBHBIE
CBOIcTBa 00BEMOB M BBIBOJ C MX MOMOLIbIO (hopMysabl 00bEMa
IPSMOYTOJIBHOTO MapaJulesenuIesa;

— omnpeneneHue U Gopmyna o0béMa NPSAMOM NPU3MBI, LWIMHIPA,
HAKJIOHHOM MPHU3Mbl, MUPAMHU/IBI, KOHYCA, YCEUEHHON MUpaMUabl U
YCEUEHHOTO KOHYCa, PEIICHUE 3aay;

— JI0Ka3aTeJIbCTBO TeopeMbl 00 00béMe mapa W ¢ e€ MOMOIIbIO
BBIBOJ (pOPMYJIBI MJIOLIA U cepbl, 00bEMOB IIAPOBOTO CErMEHTa U
11apOBOTO CEKTOPA, PEILICHUE 3a4a4.
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Memanpeomemnule yenu:

— YMEHHME MOJEIMPOBATh pPEAJIbHBIE CUTyallUH, HCCIEI0BAThH
IIPOCTPAHCTBEHHBIE MOJENH, HHTEPIPETUPOBATh IOJY4ECHHBIN
pe3ynbTar;

— Ppa3BUTHE CIOCOOHOCTEH K CaMOCTOSITEILHOMY IOMCKY METOJIOB
pelIeHHs] MpakTUYEeCKUX M MPUKIATHBIX 3a7ad, MpUMEHss
W3Y4YEHHBIE METO/IBI.

Juunocmnuie yenu:

— Ppa3BUTHE MNPOCTPAHCTBEHHOTO BOOOpPaXEHWsS U MBILUICHUS MpH
W3Y4YEHUU TEJ BPALLCHHUS.

BEKTOPBI B TIPOCTPAHCTBE

[lonarne Bektopa. PaBeHCTBO BekTOpoB. CloXKeHUE H
BbIUMTaHUE BEKTOPOB. (CymMMa HECKOJIBKHX BEKTOPOB.
YMHOXKEHHE BekTOpa Ha uuciio.KoMmmiaHapHbele BEKTOPHI.
[IpaBuno nmapamnenenunena. PasnoxkeHne BeKTopa Mo Tpem
HEKOMIUTAHAPHBIM BEKTOPaM.

Ilpeomemmnoie yenu:
— BBEJCHHE MOHATUS BEKTOPA, €0 JUINHBI, KOJUIMHEAPHBIX U PABHBIX

BEKTOPOB;
— (dopmMupoBaHHE TPEACTABICHUH O JACUCTBUAX CIOXKCHHUS W
BBIUMTAHUSA  BEKTOPOB, WX  CBOICTB,BBEJCHHE  IpaBuia

TpEyroJibHUKau mpaBuiia apajieaorpaMma,

— BBEICHHME OMepaluid CJIOKEHUS HECKOJbKHX BEKTOPOB U
YMHO’KEHUSI BEKTOpa Ha YUCJIO, MPaBujia MHOTOYTIOJIbHUKA,;

— OoIpeneneHue KOMIUTAHApPHBIX  BEKTOPOB, JI0Ka3aTeJIbCTBO
YTBEP)KJICHUSI O TIPU3HAKE KOMIUIAHAPHOCTU TPEX BEKTOPOB,
MpaBWIIO MapaJiyIeIenuIea;

— JIOKa3aTeJIbCTBO TEOPEMBI O Pa3JIOKEHUH JII000TO BEKTOPA MO TPEM
JIAaHHBIM HEKOMIUTAaHAPHBIM BEKTOPaM, PEIICHUE 3a7ady.

Memanpeomemmnuwie yenu:

— YMEHHUE IPUMEHSTh BEKTOPHBIA METOJ MPU PEUICHHH (PU3NIECKUX
3a/1a4;

— yYMEHME IPUMEHATH BEKTOPBI, ONEPALMU HAJ HUMH, UX CBOMCTBA
MIPU MOJICTUPOBAHUHU B €CTECTBEHHO-HAYYHBIX 00JACTsIX.

Jluunocmmuvwie uenu:
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— pacCIIUpPEHHUE MPEICTABICHUNA O BO3MOYKHOCTIX MAaTEMATHYECKHX
METOJIOB B Pa3JIMIHBIX 00JIACTSIX.

METOJA KOOPJANHAT B ITPOCTPAHCTBE

14

[IpsMoyronpHas cucTeMa KOOPAMHAT B IIPOCTPAHCTBE.
Koopaunatsl BekTtopa. CBsA3b MeXay KOOpAMHAaTAMU
BEKTOPOB M KOOpJMHaTamu Touek. [Ipocreimne 3amaun B
KOOpJuHaTaX. YpaBHEHHUE cepbl. YToJl MEKIYy BEKTOpaMH.
CkansipHoe NTpOU3BEJIEHUE BEKTOpPOB. BulumciieHue yrios

MCKIY IMpAMBIMHA n IIIIOCKOCTSIMMU. YPaBHeHI/Ie
mockocTu.LlenTpanbHas cumMerpus. OceBasi CHMMETPHSL.
3epkanbHas ~ cumMmerpus.  llapamnensHblli  TEpeHOC.

[IpeobpazoBanue mo00usl.

Ilpeomemmnuie yenu:

— BBEJIEHHE MPSAMOYrOJBLHOW CHUCTEMBI KOOPAMHAT B IPOCTPAHCTBE,
OTIpe/IeIeHNE KOOPIMHAT TOUYKH U BEKTOPA,

— JIOKa3aTeIbCTBO YTBEPXKICHUS O KOOPAWHATAX CYMMBI M Pa3HOCTH
JIBYX BEKTOPOB, O KOOPJIMHATAX MPOM3BEACHUS BEKTOpPa Ha YHCIIO,
0 KOOpJMHATaX BEKTOPA;

— BBIBOJI OPMYIIBI [T HAXOKICHHUS KOOPAWHAT CEPEINHBI OTPE3Ka,
JUTMHBI BEKTOPA, PACCTOSIHUS MEXTY TBYMsI TOUKAMU;

— BBIBOJI ypaBHEHUS c(ephl TaHHOTO pajuyca C IIEHTPOM B JIaHHOU
TOYKE;

— olpejAeseHUE Yria MEeXJy BEKTOpaMH, CKaJIspPHOTO MPOU3BEICHUS
BEKTOPOB, JOKAa3aTeNIbCTBO YTBEPKICHHS O €r0 CBOICTBAX;

— OlpeAesieHUE yIiia MEeXIy IBYMs MPSIMBIMU U YTJla MEXKIY MPSMOi
U TUIOCKOCTBIO C TIOMOIIBIO CKAJIIPHOTO IPOU3BEICHUSI BEKTOPOB;

— (¢opMupoBaHHE TOHATUS YpPAaBHEHUS IIJIOCKOCTH, MPOXOSIIeH
yepes TaHHYI0 TOUKY MEPIEeHIUKYISIPHO JaHHOMY BEKTOPY;

— (¢opMupoBaHHE YMEHUH HAaXOJUTh PACCTOSHHME OT TOYKU JO
IJIOCKOCTH,

— TMpUMEHEHHUE BEKTOPOB K PELICHUIO T€OMETPUUYECKUX 3a]1a4;

— ¢opMupoBaHUe peCTaBIeHHs 00 0TOOpaKEHUH MTPOCTPAHCTBA HA
cebs, paccMOTpeHHE ciydas, KOrja OTOoOpakeHHe Ha3bIBaeTCs
JBUKEHUEM MPOCTPAHCTBA;

— ompeAencHUE TOHATUN: UEHTpajbHas CHUMMETPHUS, OceBas
CUMMETpHUS, 3epKajbHasi CUMMETPUSI M MapajlielbHbII MepeHoc;
000CHOBaHME TOTO, YTO 3TH OTOOPAKEHMs MPOCTPAaHCTBA Ha cels
SBIISIIOTCSI IBUKEHUSIMU;

— BBeJIEHHE MOHATUALEHTpaJbHOE TmoA00Me  (roMoTeTHs) W
npeoOpa3oBaHue NON00MS, PAcCMOTPEHHUE Crocoda BBEACHUS
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NOHATUS TOJNOOHBIX (UIYp B TPOCTPAHCTBE C TOMOIIBIO
npeoOpa3oBaHuss ~ TOAOOWs,  NPUMEHEHWE  JBWKCHHA U
npeoOpa3oBaHuil MOAOOUS IPU PEIICHUU TEOMETPUIECKUX 3a/1a4.

Memanpeomemmnoie yenu:

— PasBUTHUC YMGHI/Iﬁ HUCITIOJIL30BaTh MECTOL KoopauHar JJIA
BBIUUCIICHUA WX HaXO0XIACHUA o0BéMa napamiciacnuincaa u
TETpadapa, 3aJaHHBIX CBOMMHU KOOpAWHATAMU,

— (dopmupoBaHHE YMEHUW HAXOJUTh PACCTOSHUS OT TOYKH JO
IJIOCKOCTH M PACCTOAHHA MCKAY CKPCHIMBAIOUMIUMUCA NPSAMBIMH,
3aJaHHBIMU B CUCTEME KOOPAWHAT,

— Pa3BUTHUC YMGHI/Iﬁ HCIIOJIB30BAaTh MCTOA KOOpPJAMHAT B PCIICHUHN
IMPUKIAOHBIX 3a1a4.

Juunocmmuvie yenu:

— pa3BUTHE CIIOCOOHOCTEH K CaMOCTOSITEIIEHOMY ITOMCKY METOJOB
pelIeHus] TPAKTHYECKUX W TMPHKIAJAHBIX 3ajad C MPUMEHEHUEM
U3yYCHHBIX METOJIOB;

— OCO3HAHHE B3aUMOCBS3M MaTEeMAaTUKA C JPYTUMHUIPEAMETaMH
€CTECTBEHHO-HAYYHOTO W TYMaHUTAPHOTO IIUKJIOB.

SAK/IIOYUTEJIBHOE IIOBTOPEHHUE _
I'EOMETPUMU 1ITPH IOAT'OTOBKE K HTOI'OBOU
ATTECTAIIMUA 11O MATEMATHUKE.

18

Pemenne 3amau mno Tteme: «LlunmHAp, €ro 3JIEMEHTHI.
[Inomans noBepxHoct  IwiuHApa»; «KoHyc, ero
anemeHThl. Ilnomans mnoBepxHocTH KoHycay; «Cdepa u
map, ux saeMeHThl. [lnomans chepsl u 00BEM mIapay;
«[Inomane mnoBepxHocTH mpu3Mbl. OO0BEM  NPU3MBIY,
«O0béM HuIMHApa U KoHyca», «V3MeHeHHWe mowmanu U
o0béMa  (urypsl nOpU  HU3MEHEHHMM €€  pa3MepoBY;
«['eomerpuss Ha kieryatolt Oymare», «TpeyroabHHUKY,
«[Tapannenorpamm», «lIpAMOYroiabHUK, KBaapaT, poMO»,
«Tpanemus», «OKpyKHOCTb U Kpyr», «Bmucanuele u
ONMCAHHBIE OKPYKHOCTH.

Ilpeomemmusie yenu:

— yMeTh pemarth 3aaanus tumna 3, 6, 8 u3 JIEMO EI'D (npodunbHbIii
YpOBEHB);

— BiIaIeTh mnpuéMamMu pelIeHUs 3a7Jad Ha J0Ka3aTeIbCTBO U
Bblunciienue tuna 14 u 16 uz IEMO EI'D.

Memanpeomemnvle yenu:

— YMEHHE CaMOCTOSITENILHO OMNpEeNeNsTh IIeTd CBOEro OOydeHus,
CTaBUTh U (popMmynupoBaTh Ui ceOs HOBbIE 3a1aud B y4€Oe u
MO3HABATENBHON JIeATEIHHOCTH, Pa3BUBATh MOTHUBBI U UHTEPECHI
CBOEH MO3HABATEIHHOM JAEeSITENFHOCTH;
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— YMEHHUE CaMOCTOSTEJIFHO TUIAHUPOBATH MYTH JAOCTH)KCHHUSI TICITICH, B
TOM 4YHCIIE allbTepHATUBHBIC, OCO3HAHHO BHIOMpATH Haunbosee
3 PEeKTUBHBIE CIOCOOBI pelIcHHUs] Y4eOHBIX W ITO3HABATEIHHBIX
3a/1a4;

— pa3BUTHE YMEHUH CaMOCTOSITCIIBHO OCYIIIECTBIIATH,
KOHTPOJIMPOBaTh M KOPPEKTHUPOBATH JCWCTBHS B TIpoIiecce
000011eHUs,  cHUCTeMaTH3allud M pacIIMpeHHs  3HaHUA,
MOJTyYEHHBIX B OCHOBHOM IITKOJIE;

— (¢opMHUpOBaHHE  yMEHHW  CAMOCTOSITEILHO  OCYIICCTBIATS,
KOHTPOJIMPOBaTh W KOPPEKTHPOBATh CBOIO JICATCIBHOCTh IIPH
BBITIOJITHCHHUH 3aJIaHUM;

Juunocmmuvle yenu:

— (opMHpOBaHWE OCHOB CaMOBOCITHTAHHUS B IMPOIIECCE BBITOJHEHUS
paboT pa3HOTO YPOBHS CIOXKHOCTH;

— Ppa3BUTHE TBOPYECKUX CIOCOOHOCTEH, WHTYHUIIMH, HABBIKOB
CaMOCTOSITCIILHOMN ACATECITHHOCTH.

UTOoro

68
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KAJIEHJIAPHO-TEMATHUYECKOE IINTIAHUPOBAHUE
YUYEBHOI'O IPEJMETA « MATEMATHKA» 10 KJIACC HA 2019 — 2020 YYEBHBIN 'O 1.
(6 YACOB B HEJIEJTIO (AJITEBPA M HAUAJIA MATEMATHUUYECKOI'O AHAJIU3A - 4 4., TEOMETPHS - 2 4.),
BCEIo 204 YACOB, YIJIYBJIEHHBIA YPOBEHD)

YueOnukn:Maremaruka: anreOpa M Hayajla MaTeMaTHYECKOro aHaiui3a, reoMerpus. AnreOpa M Hayanda MaTeMaTH4eCcKOro
ananusza. YueOHuk. 10-11 kmaccel. bazoBbiit u yrnyonennsii ypoBuu / LIILA. Anumos, FO.M. Komnsirun, M.B. TkauéBa u ap U:
Marematuka: anredpa 1 Hadaja MaTeMaTH4YeCKOro ananusa, reomerpus. ['eomerpus. 10-11 knaccel. (ba3oBbiii U yriyOneHHBIN
ypoBHHM) / JI.C. Atanacsan, B.®. byry3os, C.b. Kagomiies u np.
MarepuanbHO-TeXHHYEeCKOe ocHameHue ypokoB: YMK III.LA. Anumona u ap., YMK JI.C. Atanacsina u 1p, «S caam EI'O»
Kypc camonoaroroBku. TexHosorus pemieHust 3aaaHuil. YdeOHoe mocoOue miisi oOuieoOpa3oBaTeIbHBIX OpraHu3alui.
[Ipoduneueiii ypoBeHb. B Tpéx uactax: «Anrebpa», «Anredpa um Hauvana aHanmuzay u «l'eomerpusin/ U.B. Smenko, C.A.
[IIectakos. - M.: IlpocBenienue, 2018., MyaTbTUMEUWHBIN TPOEKTOP, KOMIIBIOTED,

MATEMATHUKA |AJITEBPA U HAYAJIA I'EOMETPUA esn 00yyeHus (XapaKTepUCTHKA OCHOBHBIX BU/I0B
AHAJIN3A NesiTeJIbHOCTH YUeHUKA, Y4eOHbIX JAeidCTBUIl)

Homep(/laTbI Conep:xanue Koua- |Copepxanue Kou-

YPOKa (fpoBeneHus |(pasaesibl, TeMbl) BO (pa3nebl, TeMbI) BO

ILJIaH (l)aKT 4yacoB 4yacoB
IIOBTOPEHUE. BBEJJEHUE B
I. NIOBTOPEHHUE 10 [IPEMET 10

1. Aﬂee6{9 autecKkue 6oIpadNceHUs. 1 1209 [loemopeHue mpaouyuonHo20 co0epIHCaHusl Kypca
uneunvie ypasnenusu anzebpor ocnoenol wikonsl. Bradems nonsimuem cmenenu
cucmeMol ypasnenuu HamypanoHblM U YeavlM nokazamenem. Bvisooums u

2. Hucnosvie nepasencmea u 1 1309 NPUMEHAMb HOPMYIbl COKPAUEHHO20 YMHONCEHUS. 3HAMb
HepaseHcmea nepeotl cmenenu U NPUMEHSIMb OCHOBHOE CBOUCMBO OPOOU OISl peUuleHs]
C OOHUM HEU38ECHbIM zadau. Dopmynuposams u npUMeHsIMb OCHOBHbLE

3. 1 15.09 ceolicmea ypasnenut. Pewiams cucmemsi nunetinvix
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4. Keadpammuvie kopHu. 5.09 VypasHeHull ¢ 08yMsa HeuzgecmHuulmu. Dopmyruposams
Keadpammuvie ypasnenus OCHOBHbLE CBOUICMBA YUCLO8bIX HepaseHcm. Pewams
HepaseHcmea nepeou cmeneHu ¢ 0OHUM HeU38eCMHbIM U
ux cucmemwl. Hccneoosams ceotlicmsa tuneiHol ynKyuu
y =kx+Db 6 zasucumocmu om snauenuii napamempos.
DopMynuposams noHAmMuUe apuphmMemuyecKoo
K6aOpamHo2o KopHs. Bvieooumu ¢hopmynwt kopHeii
K6aOpamuo2o ypagueHus:. Boi6ooums u npumensmo
meopemy Buema.)
5. 2.09 Tpeyeonvnuku, kiaccugurxayus [loemopeHue Kypca naanumempuu 0CHOBHOU UKOJIbL.
6. 3.09 MpeyeoibHUKOS, Cucmemamu3uposams 3HaAHUs 0 MPeYeOIbHUKAX.
3ameuamenvhvle TUHUU U MOYKU DopMynuposams c80UCMEa MeOUaH, OUCCEKMPUC, BbLCOM.
8 mpey2onbHUKe. Brademu nonsamuem «2eomMempuieckoe Mecmo mouexy,
Pasnobedpennuiii u npusooums npumepsvlt. Popmyauposams u 00KA3bl6amMs
[PABHOCMOPOHHULL MPEY2OTbHUKU C8OLLCMBA U NPUSHAKU PABHOOEOPEHHO20 U
ux ceoticmea. OKpYICHOCMb, pasHocmoponnezo mpeyeonvhuka. JJoxazwleams, 4mo 6
BNUCAHHASL 8 MPEY2OTbHUK, mpeyeoibHUK MOJICHO 8NUCANb eOUHCMBEHHYIO
OKPYIHCHOCHb, ONUCAHHASL OKOJLO OKPYIHCHOCMb U OKOJIO MPEY2ONbHUKA MONCHO ONUCAMD
mpeyeoibHUKA. COUHCMBEHHYIO OKDYICHOCID.
7. Keaopamnvie kopru. 7.09 Dopmyauposams noHAmMuUe ApUPGMemuecKkoco
Keaopamuvie ypasnerust K6AOpAmMHo20 KOpHs. Bvieooumw ¢hopmynst kopheii
K6aOpamuo2o ypasrueHusi. Boi6ooums u npumensimo
meopemy Buema.)
8. Keaopamuunas ¢hynxyus, eé 9.09 Hccneoosams ceolicmea k8a0pamuuHoU QyHKyuu
ceoucmea y=ax?+bX+C 6 zagucumocmu om snauenui
napamempos a, b, C u ceszeti medxncdy numu
9. Keaopamuvie nepasencmea 10.09 [Ipumenamo ceolicmea K8aOpaAMuUyHOU QyHKYUU U
Memooa uUHmMep8aios 0is peuleHus: KeaopamHvlx
HepaseHcme
10. Cesoticmea u epaguxu pynkyuii 12.09 Dopmynuposams ceolicmea QyHKyutl, 00pazyrouuUx
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00wy1o cxemy uccaedosanus gyukyutl. Ompasxicamo
c8ollcmea hyHKyutl npu NOCMpoeHuU epagduxos GyHKyu.
[locmpoenue epaghuxos hyHxkyuii c nomouvio
3EPKAILHBIX OMPANCEHULL, CHCAMULL (DACMANCEHULL),
COBU208.

11. 9.09 Pasencmeo u nooooue Dopmynuposams NPUHAKU PABEHCMEA U NOO0OUs.
mpeyeonbHuxos. CpeoHsist TuHUsL mpey20NbHUKO8, CBOUCBA cpedHell aunuu. Bouipascamo
mpeyeonvHuxa. IlpsamoyeonvHole CMOPOHBL NPAMOY20JIbHO2O MPEY2OTbHUKA Yepe3 OOHY U3

12. 10.09 mpey2oIbHUKU. OAHHBIX CIMOPOH U OCMPbIIL Y2ol. Bvisooumwv hopmynst
Tpueonomempuueckue gynxkyuu OJ151 HAX0XHCOEHUsL NAOWAOU MPeEY2ONbHUKOS.
ocmpulx yenos. Ilnowaos
mpeyeoNbHUKA.

13. Csoticmsa u epaguxu ¢pynxkyun| 1 |14.09 Dopmynuposams c80UCMEa GYHKYUL, 00pa3yOUWUX
00wy cxemy ucciedosanus ynkyuti. Ompasxcamo
ceolcmea (hyHKyuil npu nOCmpoeruu 2pagpuros QyHKyuil.
Tlocmpoenue epaguxos hyHKyul ¢ ROMOUbIO
3EePKAILHBIX OMPANCEHULL, CHCAMULL (PACMANCEHULL),
COBU208.

14, IIpoepeccuu 1 |16.09 Dopmynuposams onpeoeiieHue apupdmemuiecko u
2eomempuyeckoll npoepeccuu. Boieooums gpopmyivi
00We2o yieHa, XapaKkmepucmuyecKue ceoucmea u
Gdopmynvl cymmbl NNEPEbIX UIeHOB.

Il. JEUCTBUTEJBbHBIE UNCJIA 17

15. []envie u payuonanvrovle Yucia 1 |(17.09 Brademv nowsmusmu: nHamypanvHoe 4ucio, yenoe 4ucio,
payuonanvroe yucio. 3Hame Kakue u3 apupmemuyecKux
onepayuil AGIAIOMCS 3AMKHYMbIMU HA SMUX
MHOdICecmeax. Dopmynuposams NPUsHAKU OeaUMoCmu
HamypanvHulx yucer na 2, 3, 4,5, 9u 11.

16. |/[eticmeumenbHble yucna 1 ]19.09 Brademv nousamuem uppayuoHaibHo20 4ucia.

Obvsacuamb, Kak 0opazyemcs MHOHCECMEO
0eticmeumenbHbIX Yucell.
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17. 16.09 Yemuipexy2onbHuxu, Dopmynruposams c80UCMEA U NPUSHAKU
Kaaccugpurayus napannenocpamma, npAmMoy20abHUKd, Keaopama u pomoa.
Yemulpéxy20/IbHUKO8, CEOUCMBA Buvisooumuv ¢hopmyny 0151 HaxoxncoeHus: ONUuHbL CpeoHell
U NPUBHAKU NAPANLEN02PAMMA, IUHUY mpaneyuu.
NpPAMOY201bHUKA, Keaopama,
pomba. Tpaneyus, cpeoHss
JIUHUS mMpaneyuu.

18. 17.09 OKpystcHOCmb, 8NUCAHHASL 8 Dopmynuposams ycio8us, Npu KOMoOpPbIX OKPYHCHOCHb
Yemuvlpéxy20bHUK, MOJICHO 8RUCAMb 8 YeMbIPEX)Y20IbHUK U ONUCAMb OKOJLO
OKDYHCHOCMb, ONUCAHHASL OKOJIO He2o. Bvi6ooums gpopmynvl niowaoeri npsamoy2oIbHUKa,
yemuwipéxy2onvHura. opmynsi Keaopama, napaineiocpamma, pomoa, mpaneyuu.
niaowjaoell 4emulpéxy201bHUKOB.

19. Pewenue 3a0ay no meme: 21.09 Ymemo nepesooums becxoneunyro nepuoouueckyo opoow
«Llenvle u payuonanvrvle 8 00bIKHOBEHHYI0. Buinonnams 3adanus na evlyucienus c
yucnay O0ObIKHOBEHHBIMU U 0eCAMUUHBIMU OPOOAMU, YUUMbIEAS

npu 3MoM NOPs0oK OeliCmaull.

20. /[ericmeumenvuble yucna, 23.09 Dopmynuposame onpeoeseHue MooV OetiCmMEUmMelIbHO20
MOOYIb OelticmBUMENIbHO20 yucaa. Braoems nowsimuem 4ucio8ou npsamotl, ymemso
yucua. CMasumb KaxicoOMy 0eticmeumenbHOMy YUCy 8

coomeemcmaue MmoyKy Ha YUCI080U NPSAMOU.

21. beckoneuno yowisarowast 24.09 Obvscuams nowsmue npeoena Yucio8ou

22. 2eoMempuiecKkas npocpeccus. 26.09 nOCIe008amenNbHOCMU Ha npumepe 6eCKOHeuUHO

yovisarouell 2eoMempudeckoll npospeccu U Haxooumas
€€ CyMMY.

23. 23.09 Oxpyorcnocms. Yenvl u ompesku, Dopmynuposams u 00KA3bI86AMb MEOPEMbl O GNUCAHHBIX

C6A3AHHblE C OKPDYAHCHOCMDBIO.

venax, o6 yene mexcoy KacamenbHou u Xopoot, 06
OMpe3Kax nepecexarnuuxcs Xxopo, o Kkeaopame
KacamenbHoU. Bvlgooums ghopmynsl 05 gvluucieHus
Ven08 medHcoy 08yMsl CeKYWUMU, NPOBEOEHHBIMU U3 OOHOU
MOYKU.

46




24, 24.09 IIpeomem cmepeomempuu. Ilepeyucnams ocHogHbIe pucypvl 8 npocmpancmee
Axcuomuvl cmepeomempuu (mouka, npsamas, N10CKOCMy), YOPMYIUPOBAMb AKCUOMbL
00 UX 83AUMHOM PACHONIOHCEHUU U UTTTIOCMPUPOBAND
9MU AKCUOMBL NPUMEPAMU U3 OKPYAHCAIOUfell CPEeObI.
25. beckoneuno yovisarowast 28.09 ObvsicHAmMb noHAMuUe nPedeid YUCi080l
2eoMempuiecKkas npocpeccus. nOC1e008amenbHOCMuU Ha npumepe 6ecKoHeuHO
vovlsalouell 2eomempudeckol npozpeccu U Haxoo0umas
€€ cymmy.
26. Apughmemuueckuii KopeHw 30.09 Dopmynuposams onpeoeneHue apupMemuiecKkoco KOpHs
27. HamypanivHol cmeneHu 1.10 HamypanioHOU cmeneHu, 3Hamo e20 C8oLUCmed, yMems
NPUMEHAMb UX NPU peteHul 3a0ady.
28. Apughmemuueckuii KopeHw 3.10 Ipumensmo ceoticmea apughmemuueckoco KOpHs
HamypanioHol cmeneHu HamypanibHoU cmeneHu npu 8bINOJIHEHUU YNPANCHEHU.
29. 30.09 Hexomopuie cneocmeus uz Dopmynuposams u 00KA36186aMb MEOPEMY 0 NIOCKOCMU,
30. 1.10 aKCUoM. npoxoosuerl yepez NPAMyI0 U He J1eHCauiyio Ha Hell
MOYKY, U meopemy 0 NJIOCKOCMU, NPoxXoosuell yepes 0ge
nepecexaoujuecs npsamvle
31. Cmenenv ¢ payuoHanibHbim 5.10 Ilpumensamo ceoticmea cmenenu ¢ payuoHAaIbHLIM U
nokaszamesnem. oelicmeumensHblM noKazameiem npu 6blNoJIHeHUl
32. Cmenenb ¢ payuoHaibHbiM 7.10 ynpasicHeHuu
nokaszamenem. Pewenue 3adau.
33. Cmenens coeticmeumenbHuIM 8.10
noxazamenem. Pewenue 3adau.
34. CmeneHnv ¢ payuoHanibHbIM U 10.10
oeticmeumenbHoviM
nokaszamenem. Pewenue 3a0au
MHAPAJJVIEJIBHOCTD 16
MNPAMBIX U
IMJIOCKOCTEN
35. 7.10 Ilapannenvnocms npsamuix, Dopmynuposame onpedenerHue NApalielbHblX NPAMbIX 6
36. 8.10 NPAMOLL U NIOCKOCTU npocmpancmee, hopmyauposams u 00OKA3vlams
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(napannenbHvle npsmole 6
npocmpancmee, NPU3HAK
napannerbHoCmuy npsmMbIX 8

meopembsl O napajlilejlbHblX NPAMbLX, 06b}ZCHﬂmb, Kaxkue
BO3MOIICHbL CIYyHau 63AUMHO20 pACNOI0NCEHUA npﬂmoﬁ u
njiockocmu.

npocmpancmee)
37. Ypox 0606wenus u 1 [12.10 Pewams 3a0auu no meme «/leticmeumenvhvie wuciay
cucmemamu3ayuy 3HaHu
38. Koumponvnas paboma No 1 1 |14.10
39. Ananuz xonmponvrou pabomer | 1 |15.10
I1l. CTENIEHHAS ®YHKIIUSA 17
40. Cmenennas (pynkyus, eé 1 |17.10 5
ceoiicmea Brademw nousmuem cmenennoti gyynkyuu y = X",
Gopmynuposams e€ c8oUCMBA 8 3a8UCUMOCU OM
3HAYEHUs1 OeUCMBUMENbHO20 YUCIA )
41. 14.10 Ilapannenvnocmo npsamou u [Ipusooumov npumepuvl 83aUMHO20 PACNOTIONCEHUSA NPAMOT
42. 15.10 niockocmu U NI10CKOCMU, qbopmyfmpoeamb onpedeﬂeﬂue np}moﬁ
napaiieibHou nI0CKOCmu, (popmyauposams u
00KA3bIBAMb YMBEPAHCOCHUSL O NAPATLLENbHOCIU NPIMOU U
NJIOCKOCMU (C8OUCMBA U NPUZHAK)
43. Cmenennas ¢ynkyus, eé 1 |(19.10 5
ceolicmea Brademw nousmuem cmenennoti pynkyuu Y = X",
Gopmynuposams e€ c8oUCMBA 8 3a8UCUMOCTU OM
3HAYEHUs1 OCUCMBUMENLHO20 YUCIA )
44, Cmenennas ¢ynkyus, eé 1 |21.10 .
45, ceoiicmea u 2paghux 1 12210 Cmpoums epagux pyukyuu Y = X* npu yemuom
(MOOACUMETTLHOM U OMPUYATNETHHOM) HAMYPATbHOM
nokazameie, npu HewémHoM (NOI0AHCUMETbHOM U
ompuyamenbHoOM) HamMypaIbHOM noKazamene, npu
NOOANCUMETTLHOM (OMPUYAMETbHOM) OeUCMEUMETbHOM
Heyenom noxkazamerne. Ilpumensimo c60licmea cmeneHHoul
@yHKYUU npu peutenuu NPUKIAOHbIX 3A0ay U 3a0a4
NOBBIUEHHOU CTLONCHOCTIU.
46. Bzaumno obpamnuie ¢hynxyuu 1 124.10 Dopmynuposams onpedenenus 0Opamuou GyHKyuu,
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3Hamb ycnosue oopamumocmu Qyuxkyuu. Ilpusooums
npuMepbvl 83AUMHO 0OPAMHBIX DYHKYUIL.

471.

21.10

Bzaumnoe pPacnojlodcenue
NpAMbLX 6 NPOCMIPAHCNIBE.
CerWMG(JIOWMeC}l npsimbole.

ObvscHaAmb, Kakue 603MONCHbL CIYYUAU 83AUMHO20
[pacnonoosicenus 08yx npsAMulx 8 NPOCMPAHCMEe U
npueooums npumepuvl. Popmyruposams onpeoeneHue
ckpewusarowuxcs npamvix. Popmynuposams u
00Ka3b18aMb MeopemMy, GblpaANCAIOWYI0 NPUSHAK
CKPeWUBarowuxcs npsmMblx, U meopemy o nioCKoCmu,
npoxoosuell yepe3 0OHY U3 CKPeuUBAouWUXcs NPIMbLX
NapaiienbHol 0py2ou NPSAMOLL.

48.

22.10

Yenwvi ¢ COHanpaejieHHobiMU
CmopoHamu

ObvscHamb Kaxkue 08a J1yya HA3blBAIOMCS
COHANPABAEHHBIMU, (POPMYIUPOBAMb U OOKA3bLEAMb
meopemy 00 yenax ¢ COHanPasieHHbIMU CMOPOHAMU.

49,

Pasnocunvhole YpaeHeHUA

5.11

Dopmynuposams onpeodenenus pagHOCUIbHBIX YPASHEHUI,
cucmem ypasueHutl, ypasHenuu — cieocmeutl. Ilpu
pewenuu ypagruenuil 86IN0IHAMb MOLKO me
npeoobpazosanus, Komopule He NPUBOOAmM K nomepe
KODHSI.

50.

Pewenue ypasnenuti,
UCnob3ya ceolicmea
[pasnocunbHocmu

7.11

Pewamu ypasnenus, ucnonv3ys nowsimue
[pasnocunvbrnocmu. Pacnozuasamos pagHocuivbhbie
npeobpazosanus, npeoopazoearus, NPUBOOAUUe K
ypasnenuto-credcmeuro.

o1,

Pasnocunvuvie HepaseHcmea

9.11

Dopmynuposams onpeoenenus pagHOCULILHBIX
Hepagerncme. llpu pewenuu nepageHcme ocyuecmensimo
MOJILKO PABHOCUJIbHbLE NPe0OPA308AHUS.

52.

Pewenue nepasencma
MemoOoM PABHOCUTLHBIX
nepexo0os

10.11

Pewamv nepasencmea, ucnonvsysa pasnocunvrule
npeobpazosanus

53.

5.11

54,

7.11

Bzaumnoe pacnoiioscenue
NpAMbLX 6 NPOCNIpAHCMEe. Yeon

MedHcOy NPAMbIMU.

ObvsacHaAmb, YUMo HA3b18AEMCSL Y2IOM MENHCOY

nepecekarnuuMUcs nPpAMbIMU U Yei1om MeDfC()y

CKpeuusaromuUMUcs npAMobIMU, Deulantb 3a0ayu Ha
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Konmpononas paboma Ne 2 (20
MUH.)

8blUUCTIeHUEe U OOKA3AMENbCNBO, CEA3AHHbIE CO
B3AUMHBIM PACNONOHNCEHUEM O8YX NPAMBIX U YeTIOM
MedcOy HUMU.

95. Uppayuonanvhvie ypasHeHus. 1 [11.11 Pewams uppayuonanvrvle ypasrneHus nymém 6036e0eHus
56. 1 (1211 obeux e2o uacmeil 8 OOHY U My dHce HAMYpPaibHYIO
cmenens. Pewwams cucmemvl, cooepocawjue
UppayuUoHaIbHbLE YPABHEHUS.
o7. Uppayuonanvruvie 1 (1311 Pewamv npocmeriwue uppayuonanvuvie nepagencmea u
58. Hepasencmea 1 14.11 Uux cucmemenl.
59. 11.11 Ilapannenvnvie niockocmu Dopmynuposams onpeoenenue napaiieibHblx
60. 12.11 Ceoticmea napannenbHulx niocKkocme, opmyIupo8ams u OOKa3bl8aAMb
niocKocmeti lymeepaicoenus 0 npusHake u c8oLUCMEax NapaiebHblX
NIIOCKOCMeEl, UCNONb308AMb MU YIMEEPIHCOCHUS. NPU
pewenuu 3a0au.
61. Pewenue 3a0au. Iloocomosxa 1 |(16.11
K KOHMPOIbHOU pabome
62. Koumponvnasa paboma Ne 3 1 ]18.11
63. AHanuz KoHmponbHoUu pabomul 1 ]19.11
64. Ypox obobwenus u 1 j21.11
cucmemamu3ayuu 3HAHUU No
meme: « Cmenennas gynkyusy
65. 18.11 Tempasop Obvsacuams, kakas ueypa nazvieaemcs mempa’aopom, a
66. 19.11 Hapaﬂﬂeﬂenune() Kakas napaﬂﬂeﬂenunedom, noKaszvleamv HA YepmedHcax u
MOOensax ux snemeHmol, U300pasicams 3mu gueypsi Ha
[PUCYHKAX, ULIIOCMPUPOBAMb C UX NOMOUBIO PA3IUYHbIE
cyuau 83aUMHO20 PACNONONCEHUS NPAMBIX U NIOCKOCHel
6 npocmpancmee. Popmyruposams u 00KaA3b18AMb
MeepoHcOenUsl 0 C8OUCMEAx napaiienenuneod.
IV.IOKA3ATEJIbHAS ®YHKIUSA 12

50




67. Tlokazamenvrnasn Qyuxyus, eé 1 (2311 Dopmynuposams onpeodenenue NOKA3amenbHOU yHKYUU
ceoucmed y=a” u evi600ums eé céoiicmea 6 3asucumocmu onm
suauenuii a (a>1, 0O<a<1)
68. Ilokazamenvrnasn Qyuxyus, eé 1 (2511 Cmpoumbv epaghuxu noxazamenvbHuix YHKYUL.
epacghux ObvscHamv 3HaueHue NoKa3amenbHou hyHKyuu OJisl
ONUCAHUSL PA3TIUYHBIX PUULECKUX NPOYECCO8.
69. Tlokazamenvhvle ypasneHus 1 (26.11 Brademv ocnosnvimu cnocobamu pewenus
70. 1 |28.11 NOKA3ameNbHbIX YPAGHEHU
71. 25.11 Ilocmpoenue ceuenuii ObvacHamb, Ymo HA3bIBAEMCSL CedeHueM mempaaopa
72. 26.11 mempa’opa u napaiieienuneoa (napannenenuneda), Ha3vlBAMb B03MOIUCHbIE BUOLL
ceuenull. 3Hamv Memoobl nocmpoenus cevenuil. Pewamo
3a0ayu
73. IloxazamenvHvie ypagneHnusl 1 (30.11
74. Ilokazamenvhvle nepasencmsea | 1 |2.12 Pewamsb nokasamenvHuvle HepageHcmea Ha OCHOBe
CBOLCE MOHOMOHHOCIU NOKA3AMENbHOU (hYHKYUU
75. Ilokazamenvhole nepasencmsea | 1 |3.12 Pewamsb nokasamenvbHvle HEPABEHCMBA HA OCHOBE
CBOLCME MOHOMOHHOCIU NOKA3AMENbHOU (DYHKYUU
76. I'pagpuueckuti memoo pewenus | 1 |5.12 Pewams noxkazamenvuvie Hepasencmea, ucnov3ys
NOKA3AMeNbHbIX HEPABEHCME epaguxu GyHKyul, 6X00AUUX 8 HEPABEHCMEBO.
77. 212 3auém no meopemuueckomy
Mamepuany
78. 3.12 Konmponvnasa paboma Ne 5
79. Cucmemvl nokazamenbHvix 1 |7.12 Pewams cucmemvl nOKa3amenbHbIX YPAGHEHUI U
ABHEHUI U HePABEHCME HepaseHcms.
80. PP P 1 [9.12 P
81. Koumponvnas paboma No 4 1 (10.12
82. Ananus konmponvnou pabomer | 1 |12.12
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HNEPINEHAUKYJAPHOCTD | 18
MPAMBIX U
IJIOCKOCTEN
83. 9.12 Ilepnenoukynapmuvie npsimole 8 1 |Dopmynuposams onpedenenue nepneHOUKYIAPHLIX
npocmpancmee APAMBIX 8 NPOCMPAHCMEe, POPMYIUPOBAb U
00Ka3v18ams 1eMM) 0 NEPNEHOUKYAAPHOCIU 08YX
NAapanienbHuIX NPSAMbIX K Mpembveli npamou
84. 10.12 Ilapannenvnvie npsmoie, 1 |Dopmynuposams onpedenenue npsamot,
nepneHoOUKyIapHble K NI0CKOCMU NepneHOUKYIAPHOU K NIOCKOCMU. U NPUBOOUMD
ULIIOCMpupyowue npumepsl U3 OKpysrcaloujeli cpeobi.
. JOTAPUOMUYECKASA ®YHKIUA 16
85. Jloeapugmol 1 |[14.12 Dopmynuposams onpeoesieHue 102apu@ma yucia,
86. 1 |(16.12 OCHOBHO20 102APUPMULECKO20 MOHCOeCMBA, NPUMEHMb
O0CHOBHOE 102apupmuieckoe moircoecmso K
BLIYUCTEHUAM U PeUleHuio npoCmenuiux
102apugmuieckux ypagHeHull.
87. Ceoticmea no2apughmos 1 (17.12 /[oxazvieamv 0CHOBHbIE CBOUCNBA N02APUPMOB
88. /[ecamuunvie u hamypanbHvle 1 |[19.12 Dopmynuposams onpeoesieHue 0ecamuyHo2o u
n02apugmol HamypanbHo2o aozapugpma. Bvieooumo chopmyny
nepexooa Kk H080My ocHosanuto. [Ipumensms popmyny
nepexooa K HO8OMY OCHOBAHUIO ONlsl BLIYUCTEHUS
3HaueHUull U npeodPaz06anUs 102apUPMUYECKUX
BbLPAIICEHULL.
89. 16.12 IIpusnax nepneHOUKyIapHocmu 1 |(Dopmynuposams u doxazvieams meopemy,
NPAMOLL U NIOCKOCTU 8bIPACATOWLYIO NPUSHAK NEPNEHOUKYIAPHOCMU NPAMOU U
90. 17.12 Teopema o np}moﬁ, 1 |nrockocmu, u meopemy o Cyulecmeo8anuu u
nepneHOUKyIApHOL NAOCKOCMU €OUHCMBEHHOCMU NPIAMOLL, NPOX0oauell Yepes OaHHYIO
MOYKY U NEPNEHOUKVIAPHYIO OAHHOU NIOCKOCMU
91. Ceoticmea noeapugpmos 1 |21.12 [IpumeHnsams 0CHOBHbLE CBOUCMBA TL02APUPMO8 OJisL

npeobpaz08anusl 102apUuPMUIECcKUX 8blpaicenull.
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92. /[ecamuunbie u HamypanbHvle 23.12 Dopmynuposams onpeoesieHue 0ecImuyHo2o U
sl0eapugpmul HamypaivbHo2o nozapugma. Buieooums gopmyny
nepexooa Kk Hogomy ochosanuio. Ilpumensamos gopmyny
nepexooa K HO8OMY OCHOBAHUIO ONlsl BLIYUCTEHUS
3HAYeHUll U NPeodpPa3068anUs 102aApPUPMULECKUX
BLIPANHCEHULL.
93. Jloeapupmuueckasn hynkyus, 24.12 Dopmynuposams onpeoeseHue 102apudMuieckor
eé ceolicmea u epagux Gynxyuu Y =109, X u 6v1600ums eé ceoiicmea 6
3a6ucumocmu om 3Ha4eHull a (a >1 O<ax< 1)
94, Jloeapupmuueckasn ¢hynkyus, 26.12 Cmpoumo epaghuku nocapupmuveckou gyHxkyuu
e€ ceolicmea u 2pagpux y =109, X 6 3asucumocmu om snauenui a.
/[emoncmpuposams npumeneHue ceoucms
102apugmuueckou hynKyuu npu cpagHeHuy 3Ha4eHul
8bIPAdICEHULL U peuleHUU NPOCMetuUx 102apudmMuieckux
'DABHEHULL U HEPABEHCME
95. 23.12 Pewenue 3a0au no meme Pewams 3a0auu Ha gvluucierue u 00Ka3ameabCmeo,
NepneHOUKYIAPHOCHb NPAMOU U CBA3aHHbIE C NEPNEHOUKYIAPHOCINBIO NPAMOLL U
NIIOCKOCTU NIIOCKOCTU..
96. 24.12 Pewenue 3adau no meme
NepneHOUKYIAPHOCHb NPAMOU U
NIIOCKOCTU
97. Jlocapughmuyeckue ypasHeHus 11.01 Pewams paznuunvle nocapupmuveckue ypasHeHus u ux
98. 13.01 cucmembl ¢ UCNONIL30BAHUEM CBOUCME T02APUPMO8 U
00UUX MemOo008 peuleHUs YPAGHEeHU.
99. Jlozapughmuueckue 14.01 Pewamsv nocapugpmuueckue nepasencmea na ocnose
HepageHcmaa CBOUCME 102apu@dmMuyecKoli (yHKYuu.
100. Jlocapugmuyeckue 16.01 Pewamo nocapugpmuueckue nepasencmea Ha ocHoge
HepageHcmaa ce01licma 102apu@dmuyeckoli GyHKyuu
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101. 13.01 Ilepnenoukynap u HaKIOHHbIE.. ObvsacHAmb, UMo makoe nepneHOUKyIAp U HAKIOHHAS K
Paccmosanue om mouku 0o NIOCKOCMU, YMO HA3bl8Aemcs NpoeKyuell HaKIOHHOU,
NIOCKOCMU. YMo HA3bl8AENCs PACCMOSHUEM.: OM MOYKU 00
NIOCKOCMU, MeNHCOY NAPALIENTbHBIMU NIOCKOCTAMU,
MedHcOy napanieibHou NPAMOoU U NIOCKOCMbIO, MeXCOY
02 A0 CKPeUUBAIOUWUMUCS NPAMBLMU.
103. Pewenue 3a0au. Iloocomoska 1 ]18.01
K KOHMPOJbHOU pabome
104. Koumponvnas paboma Ne 6 1 |20.01
105. Ananuz xonmponvrou pabomer | 1 [21.01
106. Ypoxk obobwenus u 1 |23.01
cucmemamu3ayuy 3HaHuil
107. 20.01 Teopema o mpéx Dopmynuposams u 00KA3bIBAMb MeEOpeM)y 0 MpPEex
108. 21.01 nepneHOUKyIapax NePReHOUKYIAPAX U NPUMEHAMb e€ NPU PeuleHUul 3a0ay.
ObwvsicHamb, Mo maxkoe Opmo2oHANIbHASL NPOEKYUsL
mouKu (Qpueypvi) Ha NIOCKOCHb.
VI. TPUTOHOMETPUYECKHUE 26
®OPMYJIbI
109. Paouannas mepa yena 1 |(25.01 Obvscuams coomeemcmeue Mericoy mouKamu YuUcio8ou
APAMOTL U OKPYICHOCIU, (YOPMYAUPOBAMb ONpedeieHue
paouana.
110. Iloeéopom mouxu 6okpyz 1 (27.01 Obvscuamob, noHsAmuUe NOBOPOMA MOUKU eOUHUUHOU
Hauana KOOpoOuHam OKPYIICHOCIMU BOKPY2 HAYALA KOOPOUHAM HA YOIl (L .
111. Iloeéopom mouxu 6okpye 1 |(28.01 Haxooumw nonoswcenue mouxku okpyscHocmu,
Hauana KOOpOUHAam coomeememayioujell 0AHHOMY OelCMEUMENbHOMY YUCTY
112. Ilepe6oo paouannoii mepol 1 [30.01 Buvinonnamos nepeeoo mepwvl yena uz paouartou 8
yena 6 epadycuyro u Haobopom 2paodycHyio u Haobopom
113. 27.01 Yeon mesncoy npamou u ObvscHAMb, YMO HA3LIBACHICSL Y2TIOM MeAHCOY NPAMOU U
114. 28.01 NJIOCKOCMbIO HIIOCKOCMbIO U KAKUM C80UCME0M OH obnadaem.
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ObvsacHamb, ymo makoe YeHmMpaibHAas NPOeKyUst MOYKU
(dhueypol) na nnockocme.

115. Onpeoenenue cunyca, 1.02 . ©opmynuposamsv onpedeneHus CUHYCa, KOCUHYCA,
KOCUmyca u maneenca yana manzenca u komawneenca yena (uucia). Haxooumo
3HAYeHUs SMUX QYHKYul 015 yucen suoa %k , 2oe,
k € Z, eciu onu cywecmsyrom
116. Onpeoenenue cunyca, 3.02 Dopmynuposams onpeoesieHus CuHyca, KOCUHycd,
KOCUumyca u maneenca yana manzenca u komawneenca yena (uucaa). Haxooumo
3HAYeHUs SMUX QYHKYULl 015 yucen suoa %k , eoe,
kK e Z, echu onu cywecmsyrom
117. 3uaxku cumnyca, Kocumyca u 4.02 Haxooumu 3naxu 3nauenuti cunyca, KoCumyca u maHeeHca
maHeenca yucua.
118. 3asucumocmo medxncoy 6.02 Buvisooumu chopmynsl 3aeucumocmu mesxtcoy cunycom,
CUMYCOM, KOCUHYCOM U KOCUHYCOM, MAH2EHCOM 00HO20 U MO020 Jice yeaa (Yucia).
MAH2EHCOM 0OHO20 U MO20 Jce
apeymenma
119. 3.02 /[eyepannviii yeon. Ilpusnax ObvscHamb Kakas ueypa Ha3vleaemcs 08YePaAHHbIM
120. 4.02 NepneHOUKYIAPHOCIU 08YX [Venom u kak ou uzmepsemcs, 00vACHAMb, YMO MAaKoe
nJIO0CKOCHE. (Veon medicoy nepecekarouumMucs nI0CKOCMAMU U 8 KaAKUX
npeodenax on uzmepsemcs. Lopmynuposams onpedeneHue
83AUMHO NEPNEeHOUKVIAPHBIX NIOCKOCel,
dopmynuposams u 00Ka3vLI8AMb MeEOPeMy O NPU3HAKE
NEePReHOUKYIAPHOCU 08YX NJLIOCKOCHIE.
121. 3asucumocms medncoy 8.02 [Ipumenamo popmynvl 015 8bIYUCIEHUS 3HAYEHUL CUHYCA,

CUHYCOM, KOCUHYCOM U
MAaH2eHCcoM 00HO20 U MO20 Jice
apaymenma

KOCUHYCA, MAH2EHCA YUCILA NO 3A0AHHOMY 3HAYEHUIO
OO0HO20 U3 HUX

55




122. Tpueonomempuueckue 1 [10.02 Dopmynruposams NOHAMUE MOHCOECMBA KAK PABEHCMEd,
123. moorcoecmea 1 [11.02 CNpageonu8o2o Os 8cex 0ONYCMUMbIX 3HAYEeHUll OYKE.
124, Tpuconomempuueckue 1 ]13.02 Jlokazvieams modcoecmsa ¢ UCNONb308AHUEM U3YUEHHBIX
modrcoecmea Gopmyn, svlbupams ycneuivie cmpameuu 8 paziuyHbIxX
CUMYAYUSIX.
125. 10.02 IIpsmoyzonvHolli ObvscHams Kakou napanieienuned Ha3vl8aemcs
126. 11.02 napannenenuneo. Tpéxepannulii NPAMOY20IbHBIM, (POPMYIUPOBAMb U OOKA3bIEGAMD
veon. Muoeoepannwiil yeon. [ymeepotcoenus o eco ceoticmeax. Kakas ¢hucypa
HA3b18AEMCSL MHO202DAHHBIM YelloM (MPEXSPAHHBIM),
Gdopmynuposams u 0oKkazvieams Ymeepicoenue o mom,
YUMo KadxicOblil NIOCKULL Y20l MPEXSPAHHO20 Yeld MeHblle
CyMMbL 08YX OpyeUx NIOCKUX Yelo8, U meopemy 0 Cymme
NIIOCKUX Y2108 8bINYKIL020 MHO20SPAHHO20 Y2ld..
127. Cunyc, KOCUHyC U maHeeHc 1 |(15.02 Hcnonvzosamos ceolicmea uemHocmob-HeyemHoCcmy
yenos o u —a MPULOHOMEMPUYECKUX DYHKYULL OJIs BbIYUCTICHUSL UX
3HAYEHULl OM OMPUYAMETLHBIX aP2YMEeHMO8.
128. Dopmynvl crodxicenus 1 |[17.02 IIpumensmo hopmynvl C10MHCEHUS NPU BLIMUCTIEHUAX U
129. 1 118.02 8bINOTHEHULU NPeoOPA308AHULL MPULOHOMEMPUYECKUX
130. 1 [20.02 BbIPAdICEHU.
131. 17.02 Konmponvras paboma Ne 7
132. 18.02 3auem
133. Cunyc, Kocunyc u mameemc 1 (22.02 Buvisooumw ghopmynst 0s6otinoco yena kak credcmesus
080UIHO20 yena meopembl CIONHCEHUSL U NPUMEHSMb UX NPU
npeobpaA308aAHUSX MPUSOHOMEMPULECKUX 8bIPANCEHULL
134. Cunyc, KoOCuHyc u maHeemc 1 (24.02 Ipumenamo ¢hopmynvl NOIOBUHHO20 Yela npu
HONOBUHHO20 Veld npeobpaA306aAHUSX MPUSOHOMEMPULECKUX 8bIPAINCEHULL
135. Dopmynvl npusedenus 1 ]25.02 Buvisooums ghopmynel, nozeonarowue 3amenums CUHyC,

KOCUHYC, MAHCEHC U KOMAHCEHC 1106020 yucia

COOmeenmcmeerHO CUHYCOM, KOCUH)YCOM, MAHCEHCOM U
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T
KomaHeeHcoM ducia o, eciu O<a< E

136. IIpumenernue ghopmyn npu 27.02 [Ipumensmo popmyn npusederus npu GblNOJIHEHUU
8bINOJHEHUU NPeoOPaA308aAHUL npeobpaz06anUs. MPUOHOMEMPULECKUX 8bIPANCEHULL
MHOTI'OI'PAHHUKH 14
137. 24.02 Tlonamue mmocoepannuxa. 1 |O6wacuame, kaxas ¢pueypa nazvieaemcs
Ipuzma MHO202DAHHUKOM U KAK HA3bIBAIOM €20 INeMEHMbI.
Kakou MHO202paHHUK HA3b186A€MCS BLINYKIbIM,
NPUBOOUMb NPUMEPbI MHO20CDAHHUKOS.
138. 25.02 ['eomempuuecrkoe meino. 1 |Obwvacuames, umo makoe ceomempuyeckoe meno.
Teopema Jiinepa Dopmynuposams u 00KaA3bLI8AMb meopemy Jinepa s
BbINYKIbIX MHO202PAHHUKOB.
139. Dopmynvl npuseoeHUs 1.03 Buvisooumu ghopmynsi, nozsonsowue 3ameHums cunyc,
KOCUHYC, MAH2EHC U KOMAH2EHC 1100020 YUcia
COOMBEMCMBEHHO CUHYCOM, KOCUHYCOM, MAH2EHCOM U
V4
komanzencom yucaa «, ecau 0<a < 2
140. Cymma u paznocms cunycoe 3.03 Ilpumensmo popmynvl cymmul u pazsHoCmu CUHYCO8 Npu
peuenuu 3a0ay Ha 8bIYUCTIEHUE U PA3TONCEHUU HA
MHOJICUmMeNnU.
141. Cymma u pasHocms KOCUHYCO8 4.03 Ipumensmo popmynvl cymmol u pazHoOCmMu KOCUHYCOB
npu pewenuy 3a0a4 Ha GbIYUCIEHUE U PA3TIONCEHUU HA
MHOJICUmMeNn.
142. Cymma u pasHocmv CUHYcos u 6.03 Ipumensimo hopmyavl CyMMbl U pA3HOCIMU CUHYCO8 U
KOCUHYCO8 Gdopmybl CyMMBL U PAZHOCMU KOCUHYCO8 NPU PeUleHUl
3a0a4 HA GLIYUCTIEHUE U PAZTIONCEHUU HA MHOJICUMEIIL.
143. 3.03 Ipusma. Ilpocmpancmeennas 1 |Ob6wvacuame, kaxkoli MHO202PAHHUK HA3bIBAEMCS NPUMOU

meopema Ilughazopa

U KaK Ha3vl8aiomcs e€ djleMeHmbl, KaKds npuzma
Ha3v18aemcs NPSAMOU, HAKIOHHOU , NPAGUTLHOII.

H3z00pasicams npuzmul Ha pucyrnke. O0bACHAMb, YMO
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Ha3vI8AeMcsl NIOWA0bI0 NOHOU (00K0B801L) NOBEPXHOCMU
npusmol. Boi6ooums opmyny niowaou opmocoHaibHOU
NPOeKyUU MHO20Y20IbHUKA U OOKA3bl8AMb
npocmpancmesennyio meopemy llughaeopa.

144, 4.03 Tupamuoa Ob6vsACHAMb, KAKOU MHO202PAHHUK HA3bIBAEMC S
RUPAMUOOU U KAK HA3bI8AIOMCS €€ INeMEHMbl, YUMo
HA3b18aemcs N1owaobio NOJIHOU (60K080L) nogepxHocmu
NUPAMUObL

145. Ypox obobwenus u 1 19.03

cucmemamu3ayuu 3HaHull
146. Koumponvnas paboma Ne 8 1 10.03
VII. TPUTOHOMETPUYECKHE 18
YPABHEHMUSI

147. Ypasnenue cosx =a 1 |(11.08 Dopmynuposams onpedenenue arccosa, gbi800UmMb
Gopmynvl KopHell npocmenuux ypasHeHutl
cosx=0;cosx==+1

148. Ypasnenue cosx =a 1 |13.038 Buvisooumw chopmyny ropreu ypasnenus 6uda COSX =a
0715 1106020 A € [—l; 1]

149. 10.03 IIpasunvhas nupamuoa ObvscHAMb, KAKAsi NUPAMUOA HA3bIBAEMCS NPABUNbHO,
00KaA3b18aMb YmMeepicoeHue 0 C80UCMBaAx e€ HOK0BbLX
pébep u boKosvIX epanell u meopemy 0 nIowaou 6OKos8ol
NO8EPXHOCU NPABUILHOU NUPAMUODL.

150. 11.03 Yceuénnasa nupamuoa O0vsCHAMb, KAKOU MHO202PAHHUK HA3bIBACHCS
VCeUEHHOU NUPAMUOOLL U KAK HA3bIBAIOMCSL €€ leMeHMmbl,
00Ka3b18amMs meopemy o nioujaou 6OK0B8ol NO8EPXHOCMU
NPABUNLHOU YCeYEHHOU NUPAMUObIL.

151. Ypasnenue cosx =a 1 ]15.03 Pewams ypasnenus
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152. VYpasuenue sinx =a 17.03 Dopmynuposams onpedenenue arcsina, 6v1600ums
@opmynvl KopHell npocmeuuux ypasHeHull
sinx=0;sinx==1

153. Vpasnenue sinx =a 18.03 Boieooums ¢hopmyny ropmueti ypasnenus éuoa Sin X = a
071 1106020 A € [—l; 1]

154. Vpasuenue sinx=a 20.03 Pewamb ypasHnenus

COSX=a

155. 17.03 Ilocmpoenue ceuenuii nupamuo Pewamsb 3a0auu na gvluucienue u 00KA3amenbCmeo,
CBA3AHHBLE C NUPAMUOAMU, 3A0AYU HA NOCTPOEHUE
ceveHull nupamuo.

156. 18.03 Cummempus 6 npocmpancmee ObvscHAmMb, KaKue MmouKU HA3bI8AIOMC S
CUMMEMPUYHBLIMU OMHOCUMENbHO MOYKU (MPAMOL,
NJIOCKOCMU), Ymo maxoe yeHmp (0Cb, N1OCKOCHb)
cummempuu hucypul, npUBOOUMb npuUMepvl ueyp,
00671a0arwWuUx 31eMeHmamu CUMMEempUul 8 apxumexmype,
mexHuKe, npupooe.

157. Vpasnenue tgx =a 29.03 Dopmynuposams onpedenenue arctga, epi6o0umso

158. 31.03 opmynel Koprell npocmeniuux ypasruenutl tgx =a.
Pewamv ypasnenus

159. Peuenue 1.04 Pewams mpueconomempuyeckue ypasHenus, c800suuecs

MPUSOHOMEMPULECKUX K K8AOPAMHBIM.
\ypasnenuii, céoosawuxcs k
K8AOPAMHbIM
160. Pewenue 3.04 [ Ipumensamo Memoo paznoxcenuss Ha MHOdCUmMenu u
MPUSOHOMEMPULECKUX Memoo 6cnomozamenvbHo2o yaid.

(ypasnenuii 6uoa
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asinx+bcosx=c

161. 31.03 Ilonamue npasuibHoco Ob6vsACHAMb, KAKOU MHO202PAHHUK HA3bIBAEMC S
MHO202DAHHUKA NPAGUNLHBIM, OOKA3bI8AMb, YMO He CYyujecmsyem
162. 1.04 Dnemenmol cummempuu NpasuUiIbHO20 MHO202PAHHUKA, 2PAHAMU KOMOPO20
npasuibHblX MHO202PAHHUKOB S6TAIIONICAL NPABUTIbHbLE n-yZOJZbHuKu npu n >6 y
o0b6vsicHamy. Kakue cywecmayiom 6uovl npasuibHbix
MHO202PAHHUKO8 U KAKUMU DTIEMEHMAMU CUMMEMPUY OHU
obnaoarom.
163. Pewienue 5.04 I Ipumensimo memoo paznoxiceHus Ha MHOJCUmMenu npu
MPULOHOMEMPUYECKUX pelieHuy mpucoHomMempuyecKux ypasHeHui
(ypasnenuii ¢ nomouyvio
[paznoswcenus neou wacmu Ha
MHOXMICUmenu
164. OonopooHvie 7.04 Pewamsb 00HopoOonbie ypasnenus nepsotl u 6mopotu
mpu2coHomempuyecKue cmenenu
'PABHEHUS
165. Memoo 3ameHvl Heusz8ecmHO20 8.04 Ipumenamo memoo 3amenvl HeU38eCMHO20 NPU peuleHUU
MPULOHOMEMPUYECKUX YDABHEHUT
166. IIpumepwl pewsenus 10.04 Braoemv npuémamu pewenus npocmetiuiux
npocmeuuux MPULOHOMEMPUYECKUX HEPABEHCME C NOMOUBIO
MPULOHOMEMPUYECKUX EOUHUYHOU OKPYHCHOCTU
HepageHcmas
167. 7.04 Konmponvnasa paboma Ne 9
168. 8.04 3auém
169. IIpumepul pewsenus 12.04 Braoemv npuémamu pewenus npocmeiuiux
npocmeunuux MPULOHOMEMPUYECKUX HEPABEHCME C NOMOUBIO
MPULOHOMEMPUYECKUX COUHUYHOU OKPYHCHOCTU
HepageHcma
170. Ypok 0b6obwenus u 14..04
cucmemamu3ayuu 3HaHUl
171. Konmponvnasa paboma Ne 10 15.04
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172. AHnanuz konmpoavHou pabomol 1 |17.04
173. 14.04 Ananuz KOoHmponvLHOU pabomoi. 1 |Vmemw pewsams 3a0anus muna 8 uz demoncmpayuorHou
Pewenue 3a0au na memy sepcuu (JEMO) EI'D (npoghunvhsiii yposens) o
«lIpasunvnas nupamuoa, eé nUpamuoax
9NEeMEHMbLY
174. 15.04 Pewenue 3a0au na memy 1 |Bradems npuémamu pewienus 3a0ay Ha 00KA3amenbCmeo
«IIpasunvnas mpeyzononas u eviyucnenue muna 14 uz J[EMO EI'D o mpeyzonbrbix
nupamuoa, eé d1emMeHmbly AUpPamMuoax
VIII. INOBTOPEHHUE 20 [MOBTOPEHMUE 10
175. Pewenue 3a0anuii na 1 |19.04 Ymemo pewamo 3a0anus muna 9 uz JJEMO EI'D
npeobpazosarue (npoghunvhwiii yposens) Ha npeobpazosarue
MPULOHOMEMPUYECKUX MPULOHOMEMPUUECKUX BbIPANHCEHULL
BbIPANHCEHULL.
176. Pewenue 3a0anuii na 1 |21.04 Ymemo pewamo 3a0anus muna 9 uz JJEMO EI'D
npeobpazosarue CmeneHHuIXx, (npoghunvrslii yposens) Ha NPeoOPa308anuUe BbLPANCEHULL
NOKA3aMENIbHbIX BbIPANCEHUIL
177. Pewenue 3a0anuii na 1 |22.04 Ymemo pewamo 3a0anus muna 9 uz JJEMO EI'D
npeobpazosarue (npoghunvhwiii yposens) Ha NPeodpa306anue GblPaAICeHUL
locapugpmuiecxkux
BbIPAIHCEHULL.
178. Pewenue 3a0anuti Ha 1 |24.04 Ymemo pewamo 3a0anus muna 9 uz JJEMO EI'D
npeobpazosarue CmeneHHolXx, (npoghunvrwlii yposensb) HA NPeoOPa3068aHUe BbLPANCEHULL
NOKA3ameJlbHbIX,
102apugmuieckux u
MPULOHOMEMPUYECKUX
BbIPAIICEHULL
179. 21.04 Pewenue 3adau na memy 1 |Vmems pewamo 3a0anus muna 8 uz JEMO EI'D
180. 22.04 «lIpasunvras wemvipéxy2onoHas 1 |(npogunvusiii yposensv) u erademv npuémamu peulenus

(wecmuyzonvras) nupamuoa, eé
I/1eMenmbly

3a0ay Ha 00KA3amMenbCmao U gvlyucienue muna 14 us
IEMO EI'D (npoghunvhuiii yposens) 0 uemulpéxy2onibHuix

u wecmuycojlbHblx nupamu()ax
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181. Pewenue npocmeuuiux 26.04 Ymems pewwamo 3a0anus muna 5 uz JJEMO EI'D
JIUHENIHbIX, K8AOPAMHDIX, (npoghunvhsiii yposens) Ha peuieHue YypagHeHUll
UPPAYUOHATLHBIX YPABHEHUU
182. Pewenue npocmetiuiux 27.04
UPPAYUOHAILHBIX YDABHEHUI
183. Pewenue npocmeniuiux 28.04 Ymems pewwamo 3a0anus muna 5 uz JJEMO EI'D
NOKA3AMeNbHbIX U (npoghunvubill yposensv) Ha peuieHue YpagHeHull
102apupmuieckux ypagHeHui
184. Pewenue ypaenenuii 29.04 Brademv npuémamu pewenus 3aoau muna 13 us JEMO
185. NOBLIUEHHO2O0 YPOBHSL 4.05 ET'D (npoghunvuwiii yposensv) npu peuseHuu K8AOPamHvlx
(k6aOpammwix, U CBOOAUWUXCS K HUM, UPPAYUOHATLHBIX, NOKA3AMEbHbIX
NOKA3AMeNbHbIX, U 102apu@dmMuieckux ypasHeHul.
UPPAYUOHATILHBIX,
nocapugpmuuecxkux) ¢ omoopom
KOpHell U3 3a0aHHO20
NPOMENCYMKA
186. Pewenue ypaenenuii 5.05
NOBbIULEHHO20 YPOBHS C
omoopom KopHel U3z 3a0aHHO2O
NPOMENCYMKA
187. 28.04 Yposnesas camocmosmenvhas
paboma, cocmaenennas uz
3adanui muna 8 u 14
188. 29.04 Pewenue 3a0ay na memy: Ymems pewamo 3a0anua muna 8 uz J[EMO EI'D
«lIpusma u eé snemenmol. (npoghunvusiii yposens) o npusmax. Brnademv npuémamu
Ipsimas npusma. [lpasunvras pewenus 3a0au Ha 00KA3amenbCmeo U 8bIYUCTIeHUEe MUNd
npusma. Ilpasunvras 14 uz JEMO ET'D o npuzmax.
Mpey2oNbHAs NPUIMA. »
189. Ypoesnesas camocmosmenvras 6.05

a6oma, CcCoCmaeseHHas u3
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za0anun muna 5, 9 u 13

190. Pewenue 3a0au na npoyenmul, 8.05 Ymemo pewamo 3a0anua muna lu 11 uz J[EMO EI'D

191. yacmu, 00uU. 11.05 (npopubnblii YposeHs), ¢ npumeHeHuem NOHAMUsL

npoyenma, 4acmu, 00u..

192. Pewenue 3a0ay Ha 12.05 Ymemo pewamo 3a0anus muna lu 11 uz J[EMO EI'D

KOHYeHmpayuio (npoghunvubill yposeHs), ¢ npuMeHeHuemM NOHAMUSL
npoyenma, 4acmu, 00u..

193. 5.05 Pewenue 3a0au na memy: Ymemo pewamo 3a0anus muna 8 uz JJ[EMO EI'D
«lIpusma u eé snemenmei. (npoghunvmsiii yposens) o npuzmax. Brademwv npuémamu
lpamas npusma. Hpasunvuas pewenus 3a0au na dokazamenvcmeo u évluuUCIeHUE MUNA
Pt Moy, 14 uz JEMO EI'D o npuzmax.

MpeyeoibHAsk NPUIMA. »

194. 6.05 Pewenue 3a0au na memy:
«lIpasunvnas mpeyzonvhas
npuzma. »

195. 12.05 Pewenue 3a0au na memy: Ymemo pewamo 3a0anus muna 8 uz JJ[EMO EI'D
«llapannenenuneo, eco (npoghunvhwlii yposeus), 8rademsv npuémami peueHus
anemenmol. [lpsamoyeonvHulil 3a0au Ha 0OKA3amenbCmeo u evluucienue muna 14 uz
napannenenuneo. Kyo.» /IEMO EI'D o napannenenunedax, xyoe.

196. 13.05 Pewenue 3a0au na memy:

«llapannenenuneo, ezo
anemenmol. [lpsmoyeonvHulil
napannenenuned. Kyo6.»
197. Pewienue 3a0ay Ha 6b100p 13.05 Ymemo pewamo 3a0anus munal,2,10 u3
ONMUMATLHO20 3HAYEHUS oemoncmpayuonnou eepcuu (JEMO) EI'D (npoghunvnuiii
VposeHv) Ha 6vb100p 3HAUEHUSA
198. Pewenue 3a0ay Ha eblOOp 15.05 Ymems pewamo 3a0anus munal,2,10 u3

OnMmumMailbHOCO 3SHAYEHUA

oemoncmpayuonnou eepcuu (J[EMO) EI'D (npochunvnuuii
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Vposens) na 8v100p 3HaueHus
199. Pewenue 3a0anuti Ha 1 |[17.05 Ymemo pewamo 3a0anua muna 10 uz JEMO EI'D
200. 8bIYUCTICHUS U 1 [19.05 (npoghunvusiii yposens)
npeobpazoeanusi N0 OAHHbIM
gdopmynam
201. Pewenue 3a0au na cmecu u 1 |(22.05 Ymemo pewamo 3a0anus muna lu 11 uz J[EMO EI'D
CN1aebl. (npopunbuslii Yypoens), ¢ npumeHeHuem NOHAMuUsL
npoyenma, 4acmu, OONuU..

202. 19.05 Pewenue 3a0au na memy: 1 |Vuemw pewams 3a0anus muna 8 uz JEMO EI'D
«llapannenenuneo, eco (npoghunvmwiii yposens), 8rademsv npuémam peueHus
anemenmol. [lpsamoyeonvHulii 3a0au Ha 0oKazamenbCmeo u svluucienue muna 14 usz
napannenenuneo. Kyo.» /I[EMO EI'D o napannenenunedax, xyoe.

203. 20.05 |Mmocosas konmponvHas 1 |HAmoecosas xonmponvras

204. 20.05 |paboma Ne 11, cocmasnenuas paboma Ne 11, cocmasnennas uz| 1

u3 3aoanuu muna 1, 5, 8, 9, 10, saoanui muna 1, 5, 8, 9, 10, 11,
11, 13u 14 13ul4

205. Ananuz KonmponvHou pabomul 1 [24.05

206. 26.05 Pewenue 3a0au na memy: Ymemo pewwamo 3a0anus muna 8 uz JJ[EMO EI'D
«Ilpuzma u eé snemenmoi. (npoghunvhwlii yposeus), 8rademsv npuémami peueHus

3a0ay Ha 0oKazamenbCcmeo u gvluucierue muna 14 uz
/IEMO EI'D o napannenenuneoax, xyoe.
207. [looseoenue umozos. 1 126.05
208. Ypox obobwenus u 1 (27.05
cucmemamu3ayuu 3HAHU.
3aoanue Ha KaHukyIvl

209. 27.05 AHanuz KoHmponvbHoU pabomul 1

210. 29.05 Iloosedenue umocos. 3adoanue 1
HAa KAHUK)JIbl

210 yacosB 140 4y 704
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KAJTEHAAPHO-TEMATUYECKOE INTAHUPOBAHHUE YYEBHOI'O

HA

INPEIMETAKMATEMATHKA» 11 KJIACC
YUYEBHBIU I'OJI.

(6 YACOB B HEJEJIIO (A.JIFEEPA U HAUAJIA MATEMATHYECKOI'O AHAJIM3A -4 4., TEOMETPHSI -2 ‘I.),

BCEIo 204 YACOB, YIJIYBJIEHHBINA YPOBEHD)

YueOnukn:Maremaruka: anreOpa M Hayajia MaTeMaTHUYECKOro aHaius3a, reoMerpus. AnreOpa M Hayanda MaTeMaTH4ecKOro
ananuza. YueOnuk. 10-11 kmaccel. ba3obiit u yrnyonennsiit yposuu / LIILA. Anumos, FO.M. Komnsirun, M.B. TkauéBa u ap U:
Marematuka: anredpa U Hadaja MaTeMaTHYeCKOro aHaiuza, reomerpusi. 'eomerpusi. 10-11 knaccel. (ba3oBbiii U yriyOneHHBIN
ypoBHH) / JI.C. Atanacsn, B.®. byry3os, C.b. Kagomiies u ap.
MarepuanbHo-TexHH4ecKoe ocHamenne ypokos: YMK M.IO. Konsruna u np., YMK JI.C. ArtanacsHa u np, «5 caam EI'O»
Kypc camononroroBku. TexHOJOrus pelieHus 3alaHuid. YyeOHoe mocobue mains o001eoOpa3oBaTeIbHbIX OpraHU3aluil.
[Ipoduneueiii ypoBeHb. B Tpéx uactax: «Anredpa», «AnreOpa u Hayana aHanuza» U «l'eomerpus»/ U.B. Smenxo, C.A.

[IIectakos. - M.: IIpocBenienue, 2018., MyIbTUMEIUIHBINA TPOEKTOP, KOMIIBIOTED, ...

MATEMATHUKA |AJITEBPA U HAYAJIA AHAJIU3A [TEOMETPUS ean 00yyeHus (XapaKTepUCTHKA OCHOBHBIX BU/I0B
JNesiTeJIbHOCTH YUeHUKA, y4eOHbIX JeicTBUIl)
Homep(/laTbI Conep:xanue KoJu-Bo |Conep:xanue Koa-Bo
YPOKa (fpoBeneHus |(pasaesibl, TeMbl) yacoB |(pa3aeJibl, TEMbI) 4acoB
mwian |gakr
I. TPUTOHOMETPUYECKHUE ®YHKIIUN 20 I]}JPZJ},HHAP’ UL RAG L 14
1. Obaacmy onp eaeﬂewa u 1 Brademv nowsmuem mpueoHoOMempuyeckou )yHKyuu.
2. MHOJICECNEO SHAteRUU 1 Ymemw obocnosvisams 0ob1acme onpedenenus u
gﬁ ziZZZMemp uteckux MHOdCeCmB0 3HaUeHull pyHKyutl Y = SinX u Yy =CO0S X
3. Yemnocme u HewemHocma 1 Bnadems noHsamuem 4€muou U HeuémHou yHKYuu.
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MPUSOHOMEMPULECKUX
GyHryuil

Ymems uccnedosamo mpueonomempuuecxkue @yHxkyuu
Ha uémnocms U HEYEMHOCMb.

[lonamue yununopa.

[1nowaos nogepxnocmu
YUIUHOpa.

Brademb noHsmuem YyuruHOPUYeCcKol N08EPXHOCMU, eé

oopazyoweil u ocu. M300pasicamv yuiunop u e2o
Ceyenust NI0CKOCMbI0, NPOX0oAujell yepe3 0Chb
niockocmuio, nepneHoOuKyIsApHou K ocu. QowvacHamo,
YUMo NPUHUMAEMCs 3a NIoWAadb DOKOBOU NOBEPXHOCMU
yunuHopa. Buieooums ¢hopmyny ons evluucierus
00K0601I U NOTHOU NOBEPXHOCTU YUTUHOPA.

Ilepuoouurnocms
MPUSOHOMEMPULECKUX

@ynKyuti

Dopmynuposams onpedeneHue nepuoOUecKoll
dyukyuu, Ymems uccieoosams gynxkyuu Ha
nepuOOUYHOCMb, HAX0OUMb NEPUOObl
MPUSOHOMEMPULECKUX DYHKYULL.

10.

Ceoticmea ¢hynkyuu Yy = COSX,
u eé epaghux

3nams ceoticmea ¢pynkyuu Yy = COS X, ymems cmpoumay

epaghux yHKyuu, npUMeHAmMsb COUCMBEA QYHKYUU
Y = COS X npu peweHuu ypagHeHuil U HepageHCcma.

11.

Pewenue 3a0au na
HAX04COeHUs. NILOWAOU
HOBEPXHOCU YUTUHOPA

Pewamv 3a0auu na évluucienue niowaou 60Kosou u
HOJHOU NOBEPXHOCMU YUTUHOPDA.

12.

[lonamue xkonyca. [lnowaos
NOBEPXHOCU KOHYCA.

Bnademb nousimusimMu. KOHUYeCKAas NOGePXHOCMU, eé
obpa3zyiowue, eepuiuna, oce. M306pasicams KOHyc u €20
ceuenuss NI0CKOCMbIo, NPOXoosuell uepe3 0Cb
NIIOCKOCMbIO, NepneHOUKYIApHotl K ocu. Obvsacuamo,
YUMo NPUHUMAEmcs 3a NAouadb 6OKOBOL NOBEPXHOCTU
KOHyca. Bvlgooums ¢hopmyny ona eviuucierus 60K08ou
U NOJIHOU NOBEPXHOCMU KOHYCA.

13.

14.

15.

Ceoticmea pynxyuu Yy =Sin X,
u eé epaghux

3namo ceéoticmea hynkyuu Y =SINX, ymemv cmpoums
epagux yHKyuu, npumMeHsams c80UCMBEa HYHKYUU
y =sinx npu peuienuu YpagHeHull U HepaseHcme

16.

Ceouicmea ¢hynkyuu 'y =tgx,

A I

3uamo ceoticmea ¢hynxkyuu 'y =tgx, ymems cmpoums eé
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u eé epaghux

epaghux

17. [lnowaob nosepxnocmu Pewamv 3a0auu na vluucienue niowaou 6OOKo8ou u
18. KOHyca. YceuéHuwill KOHYC. noaHou nogepxnocmu konyca. O0vAcHAMb, Kakoe mejo
HA3b18AEMCsl YCEYEHHBIM KOHYCOM. Bbisooums gopmyny
OJ151 8LIMUCTICHUS NIOUAOU OOKOBOIL U NOJIHOU
NOBEPXHOCU YCEUEHHO20 KOHYCA
19. Ceoticmea ¢hynkyuu 'y = tgx,, 3namo ceoticmea ¢ynkyuii Y =tgx, Yy =Ctgx ymemo
20. u eé epagux CMpoOUms Ux epaguxi, NPUMeHAmsb C80UCMEa QYHKYUIL
npu peuieHuy ypasHeHull U HepageHcms
21, Obpamuvie Braoemo nonsmuem obpamuvix mpuconomempuyeckux
22. MmpucoHOMempudecKue @yHKYuUll, 3HAMb UX CEOUCMEA, YMeMmb CHMPOUMb epagux
dyHKryuu
23. [1nowaos nogepxnocmu Pewams 3a0auu Ha eviuucienue NO8EPXHOCMU KOHYCa U
KOHYCA U YCEYEHHO20 KOHYCA CeYEHHO20 KOHYCA
24, Coepa u wap. Bzaumnoe Dopmynuposams onpeoeiieHue cghepvl u wapa, ux
[pacnonooicenue cghepol u yenmpa, paouyca, ouamempa. Hccredosamov 63aumHoe
naockocmu. Kacamenvnas [pacnonooicenue cghepuvl u niockocmu. opmynuposamse
na0cKocmy K cghepe U OOKA3b16AMb MeopemMbl 0 CEOLUCMBe U NPUSHAKE
KacamenbHoU NI0CKOCIL.
25. Obpamuvie Braoemv nousmuem obpammuvix mpuconomempuyeckux
mMpucoHOMempuiecKkue @yHKYuULl, 3HAMb UX CEOUCMEA, YMeNmb CIMPOUMb epagux
GdyHKyuu
26. Ypox obobwenus u
cucmemamu3ayuy 3HaHuil
27. Iloozomoska Kk KOHMPONLHOLU
\pabome
28. Koumponvnas paboma Ne |
29. [Inowaow cgepuvl. Bzaumnoe ObvacHaAmb, YUMo NPUHUMAEmCcs 3a NIowWaob cgepwi,
30. [pacnonooicenue cgepol u Buvisooums chopmyny 011 eviuucienus niowaou cgepoi.

npamou. Ceepa, énucannas 6

YUTUHOPUYECKY IO

Hccneoosams 63aumnoe pacnonodicenue cgepbi u

NPAMOU.
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nosepxrnocmu. Cehepa,
BNUCANHHASL 8 KOHUYECKYIO

Obvsichsams, Kaxas cghepa HA3bIBACMCS BRUCAHHOU 8
YUTUHOPUYECKYIO (KOHUYECK)I0) NOBEPXHOCb

NOBEPXHOCb.
Il. TIPOU3BOJHAS 1 EE 19
TEOMETPUYECKHI CMBIC.JI
31. IIpoussoonas. IIpeden 1 Dopmynuposams onpeoesieHue npousBoOHOU HYHKYUU 8
GyHKYUU. mouKe, NOHUMAamo e€ hu3uU4ecKUull CMulCll
32. Henpepvignocms ¢hynkyuu 1 3namo onpeodenenue yHKyuU HENPEPLIBHOU 8 MOUKe U
Ha unmepeane. Yymems vlaeisims Henpepvighvle
@dyHKyuu ¢ onopoti Ha onpeoenenue
33. Onpeodenenue 1 Ymemov naxooums npouzsoomnwvie snemeHmapHvlx
npou3zeooHoU. Popmyvl @yHKyuii no onpedeneHuro
NPOU3BOOHBIX DJIEMEHMAPHBLX
GyHryuti
34. IIpouszeoonas cmenenuou 1 Ymemw ucnonvzoeamo ghopmynvt npouzeoonou
GyHrkyuu 5
cmenennoui pynxyuu Y = X° ona nob6ozo
delicmeumenbHo2o Yucia .
35. Ceuenus yununopuieckou Uccneoosamsb 603M0diICHbIE CeYeHUs YUTUHOPUYECKOU U
36. nosepxuocmu. Ceuenus KOHUYecKou nosepxnocmu. Pewamo 3a0auu.
KOHUYECKOU NOBEPXHOCTU
37. IIpouszeoonas cmenenuol 1 Ymemo ucnonvzoeamo chopmynvt npouzeoonou
38. Py ! cmenennoi ynxyuii Y =X u y=(kx+b) P ons
1100020 OelicmeUmenbH020 Yucia P u .
39. IIpasuna 1 3nams npasuna oughgepenyuposanus cymmol,
40. oughghepenyuposanus. 1 npouU38e0eHUs, YACMHO20. Y Memb npumeHsims ux npu
|/[ugppepenyuposarue cymmeot, 8bIYUCTEHUU NPOUIBOOHBIX
npou38e0eHUs, YacmHO20
41. Teopemuueckuil 3a4ém
42. Konmponvnasa paboma Ne 2
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43.

IIpouzeoonas cnosacrol
@yHryuu

3name npasuna oughgepenyuposanusi cioAHCHOU
@YHKYUU U yMemb UCNOIb308AMb UX NPU BbIYUCTIEHUU
NPOU3BOOHDIX.

44, IIpouzeoonas noxkazamenvHoll 3namu hopmyny 0ns HaxoxHcOeHUus NPOU3800HOU
Qyukyuu NOKA3amenbHou QyHKyuu. Ymems naxooumso
nPOU36800HbLE NOKA3AMENbHOU (QYHKYUU.
45. IIpouzeoonas 3namu opmyny 0ns HaxoxHcOeHUs NPOU3BOOHOU
nocapugpmuueckoui yHKyuu nocapughmuveckou pynkyuu. Ymems Haxooumo
npPoOU3B800HbLE J102aApUPMUYECKOU DYHKYUU
46. IIpouzeoonvle 3namo hopmynst 01 HAXOHCOEHUSL NPOUZBOOHBIX
MPUSOHOMEMPUYECKUX MpPU2OHOMEMpPU4ecKux GyHKkyul. Ymems naxooumso
GyHKyul NPOU3600HbLE MPULOHOMEMPULECKUX (DYHKYUU
OBBEMBITEJI 16
47. [lonamue o6véma. Obwvém 1 ObvscHAMb KaK U3MepsAomcs 00vEmbl mei,
48. NPAMOY20]IbHO20 1 |popmyruposams ocnosHbie ceolicmea 00bEMO8 U
napasnenenuneod. 8b1800UMb C UX NOMOWBIO POpMYTLY 00bEMA
NPAMOY20]IbHO20 NApallelenuneod.
49, IIpou3zsoonvle 2nemenmapHvlx Ymemv naxooume npouzsoouvie snemeHmapHvlx
@dyHKyuil. Gdynryuil.
50. l'eomempuueckuii cmvicn 3Hamov eeomempuneckuii CMuLCl NPOU3BOOHOII.
npou3eooHoll. Y2080t
Ko3¢hhuyuenm npsamoii
51. VYpasnenue kxacamenvHoti k Ymemv cocmasnsimv  ypagueHue  KACAmenibHOU K
epaghuxy yukyuu. epaguxy ynxyuu 8 0aHHOU mouxe.
52. Pewenue 3a0au na memy: Ymems pewamo 3a0auu na memy: «l eomempuueckuii
«l eomempuueckuti cmulc CMBICT NPOU3BOOHOLLY
NnpouU3800HOUY
53. O06vém npamou npuzmul 1 [3name popmyny o6véma npamou npusmol, ymens
54. 1 |npumensams eé npu pewenuu 3a0ad.
55. Ypok 0b6obwenus u

cucmemamuzayuu 3HAHUU
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56. Konmponvnas paboma Ne 3 1
o7. AHanuz koHmpoavHou pabomoi 1
I1I. MIPUMEHEHHME ITPOU3BOIHOM K 19
NCCJIEJTOBAHUIO ® YHKIINI
58. Bospacmanue u yovieanue 1 3namv docmamouHvle YCi08us 603pACMAanUs U
@dynKyuu VObI8aHUsL PYHKYUU U YMemb UX NPUMEHAMb OISl
onpeoeneHusi NPOMEeNCYmMKo8 MOHOMOHHOCIU YHKYUIL

59. 0O6vém yununopa 3namo hopmyny o6véma yununopa, oovacHaAmMb eé
NPOUCXOAHCOEHUE, YMEeMb NPUMEHAMb hOPpMYTY 00bEMA
YUIUHOPA NPU peuleHUul 3a0au.

60. O0véM HaKIOHHOU NPU3MbL 3namo hopmyny 06véma HaKIOHHOU NPU3MbL O3
8b1800a U YyMemb NPUMEHAMb €€ O/ peuleHUs 3a0ad.

61. Bospacmanue u yovisanue 1 3uamv docmamoynvle YCi08UsL 603PACMAHUL U

GdyHKyuu VObi8aHUs PYHKYUU U YMemb UX NPUMEHAMb OIS
onpeoeneHuss NPOMeNCYmMKO8 MOHOMOHHOCIU QYHKYULL

62. Oxcmpemymol pyHkyuu. 1 3Hamu onpedeneruss mouek IKCMpemMyma QyHKyuu,

63. Heobxooumvie u 1 CMAYUOHAPHBIX U Kpumuyeckux. Braoems nowsmusamu

64. oocmamoumwie Ycao8us 1 HeoOX00UMBIX U OOCMAMOYHBIX YCI08UL IKCMPEMyMa

IKCmpemyma. @yukyuu. Haxooums mouku skcmpemyma, 3KCmpemym
Gdynkyuu.

65. 06vém nupamuovr™. 3namo hopmyny o6véma nupamuowl H6e3 6vl600a u
yMemb peuiams 3a0a4u Ha HAxoxcoenue 0ovéma
nUPAMUObL

66. O6vém konyca*. 3uamo ghopmyny o6véma Konyca 6e3 6vi600a U ymems
pewamsv 3a0ayu Ha Haxodxicoenue 00bEMA KOHyca.

67. Ilocmpoenue epaghuros 1 Ymemo uccnedosams ceoticmea QyHKyuu ¢ nOMoubI0

68. @ynxyuii. Cxema uccnedosanus| 1 obwetl cxemvl UCCTE00B8AHUSL PYHKYULL.

@yHKYUU, MemOoO nocmpoeHUs
epaghuxa yemnou (Heuemuot)
GyHrkyuu
69. Haubonvuee u naumenvuiee 1 Ymems naxooumvnaubonvuiee u HaumeHvuee 3Ha4YeHUs

71




70. 3Hauenus hyHKyuu 1 dYHKYUU € NOMOWBIO NPOU3BOOHOU
71. 06vém yceuéHHou nupamuobl, Buvisooumuv chopmynvt 00véma yceuénno nupamuosl u
72. yceuénnozo komyca 00véMa yceuéHH020 KOHYCa HA OCHO8e QOopMYIL
00HEM06 NUPAMUObLL U KOHYCA U Peulams 3a0ayll.
73. IIpouzeoonasn 6mopozo 1 3name nowsimue 8mopoi NPouzeooHoU U eé€ puzuueckuil
74, nopsoKa, 8bINyKI0Cms u mouku| 1 cmbIcI. YMmemb npumeHsms 6mopyio npou38ooHyIo Ois
75. nepeauba. 1 onpeodenenus mouex nepecuda epagpuxa QyHKyuu u
NPOMEIHCYMKOB GbINYKIOCHIU.
76. Ilocmpoenue epaguxos 1 Ymemov cmpoums epaguxu ¢pynxyuti no pesyromamam
@dyHryuti uccnedo8anus eé coucCms.
77. 06vém wapa. O6vém Dopmynuposams u 00KA3bLIBAMb Meopemy 00 0ovéme
78. waposozo cecmenma, wapa u ¢ eé noMoubIo 8b1800UMb HOPMYIY HAOWAOU
WapoBoco Cios U Wapo8oco cghepwvi. Bvisooums ghopmyny 06vEmo8 wapoeoco
cekmopa. Ilnowaos cghepoi. ceamenma u wapogozo cekmopa. Pewams 3a0auu.
79. Ilocmpoenue epaguros 1 Ymemov cmpoums epaguxu ¢pynxyuti no pezyromamam
80. @yrxyuil. Aneopumm 1 uccnedosanus eé ceoticms. Haxooumos mouku
HAaxXodcOeHUsi HauboIbLULe20 U MUHUMYMA U MAKCUMYMA DYHKYUU, A MAKHCE 3HAYEHUS]
HaumMeHbUue20 3Ha4eHutl DYHKYUU 8 HUX U NPOMENHCYMKU MOHOMOHHOCMU C
Gyuxyuu na ompeske [a;b] u NOMOWbIO NEPBOLL NPOU3BOOHOM, a MOYKU nepecudba u
Ha uHmepeane, npasuio NPOMEINCYMKU BLINYKIOCMU C HOMOUBIO 8MOPOT
HAXo0MCcOeHUsi Hauboabue2o u npouseoonoul. Haxooums acumnmomul epaguxa
HauMeHbUuIe20 3HA4eHULL. dyHKYUU ¢ NOMOWBIO NOHAMUSA Npedena PYHKYUU 8
moyke U Ha OeCKOHeYHOCm.
81. Ypox obobwenus u 1
cucmemamu3ayuu 3HAHUl
82. Iloozomoexa Kk KOHMPONLHOU 1
pabome
83. Pewenue 3adau na Ymems pewamo 3a0auu na naxooicoenue 06vémos
84, Haxodicoenue 00bEM08 MHO202PAHHUKO8 U MeTl 8PAUeHUSL.

MHOCOCPAHKUKO6 U méJl

epawieHus
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85. Konmponvnas paboma Ne 4 1
86. Ananuz KoHmponvHOU pabomol 1
IV. HHTEI'PAJI 14
87. Ilepsoobpasnas 1 Braoemv nonamuem nepeoodpasmoti, Haxooums
88. 1 nepeoobpasuwle 0151 CMeneHHol U
MPULOHOMEMPUYECKUX DYHKYULL
89. Ypox 0606wenus u
cucmemamu3ayuu 3HAHUU
90. Koumponvnas paboma No 5
91. IIpasuna naxosxcoenus 1 Braoemv nousmuem nepeoobpasHoil u npumeHsams
92. nepeooodpasubix (mabauya 1 npasua UHMe2pupoBanusi OJisk HAXOHCOEHUs
nep8oooPaA3HbIX) nep8oooOPA3HbIX.
93. Kpusonuneiinas mpaneyus, 1 ObvscHamb noHsmue KPUBOJIUHEHOU mpaneyuu.
94, Gopmyna eviuucienus 1 Hzo6pasxxcame kpusonunetinyo mpaneyuto. 3Hams
naowaou KpUusoIUHeuHou nonsmue onpeoenréHno2o unmezpana. Haxooums
mpaneyuu. Mumezpan. NIOWA0b KPUBOJIUHEUHOU Mpaneyuu 8 NpOCmetuiux
CIYYAsIX.
BEKTOPLI B
INPOCTPAHCTBE
95. Ilonamue sekmopa. Dopmynuposams onpeoeiieHue 6eKmopa, e2o OJIUHbI,
Pasencmeso eexmopos KOJLIUHEeApHbIX U PABHbIX 6ekmopos. IIpueooums
npumepvl eKMOPHbLIX EIUUUH.
96. Crooicenue u svluumarue O0vACHAMb, KAK 6600AMCA OCUCMBUS CIOACCHUS U
8EKMOPO8 BLIYUMNAHUS BEKMOPO8, KAKUMU CBOUCMEAMU OHU
obnaoarom. [Ipasuno mpeyeonvnuka. llpasuno
napanienocpamma
97. Buviuucnenue 1 Braoemv nousmuem onpedenénnozo unmezpana. 3Hamo
unmezpanos(gopmyna dopmyny Heromona-Jleiibnuya, ymems e€ npumensameo
Hvromona-Jleiibnuya) npU 8bINOTHEHUU YNPANCHEHUL.
98. Buviyucnenue nnowaoeui ghueyp 1 Ymemo sviasnamo ghueypwi, ocpanuiennsvie OaHHbIMU
99, ¢ NOMOWbIO UHMESPANOo8 1 JIUHUAMU U HAXOOUMb UX niowaou. Beieooums
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100. Buiuucnenue o6vémos men ¢ 1 UHMESPATLHYIO (POPMYLY 8bIUUCIEHUS 00BEMOE mel U
nOMOWbI0 UHMe2pana 00KA3bIBAMb C €€ NOMOUbI0 meopemvl 00 06véme
HAKJIOHHOU NPU3MbL, NUPAMUObI, KOHYCA.

101. Cymma HecKobKux 1 |Obvacuams, kak 6600umcs onepayus Cioxdcenue
8eKMOpOo8. Y MHodCeHue HeCKOIbKUX 8EKMOPO8 U YMHONCEHUE 8EKMOPA HA YUCIIO.
8€KMOpaA HA YUCILO. IIpasuno mnocoyeonvuuxa. Pewams 3a0ayu.

102. Komnnanapnwie gexmopul. 1 |3uame onpedenenue KOMNIAHAPHBIX BEKMOPOB.
IIpasuno napannenenuneoa Dopmynuposams u 00KA3bIEAMb YIMEEPHCOEHUE O

NpU3HaKe KOMNIAHAPHOCIU MPEX 8eKMopos. Bradems
npasuiom napaiesienuneod.

103. IIpumenenue unmezpanos O 1 O0vbACHAMb BO3MONCHOCIIU NPUMEHEHUSL UHMeSPAI08

[pewtenus ghuzuueckux 3a0ay npu pewenuu uzuieckux 3aday (Hanpumep, Ha
osudicenue)

104. Ypoxu ob6obwenus u 1

cucmemamu3ayuy 3HaHuil

105. Koumponvnasa paboma Ne 6 1

106. AHanuz KoHmponbHOU pabomul 1

107. Pasznoorcenue eekmopa no 1 | @opmyruposams u dokazvieames meopemy o
MpEm HeKOMNIAHAPHBIM paznogiceHuu 1106020 8eKMopa no mpém OAHHbIM
BEKMOPAM. HEeKOMNIAHapHbIM 6ekmopam. Pewamsb 3a0auu.

108. IIpumenenue 6ekmopogé npu 1
peutenuu 3a0a4

V. KOMBUHATOPHKA. 12 METOJA KOOPIAUHAT B 14
INPOCTPAHCTBE

109. IIpasuno npoussedenus. 1 3namv KomOuHamopHoe npasuio npoussedeHus OJis

110. 1 noocYéma Koauuecmea pa3iuyHblX cOeOUHeHul.

111. Ilepecmanoexu 1 Dopmynuposams onpeoenieHue nepecmanosox U3

112. 1 Nonemenmos. 3namo opmyny 0 HAXOHCOEHUs YUCTA

nepecmano8ok uz NIeMeHmos u ymems NPUMeHsIms eé
npu pewenuu 3a0ay.

113. [IpamoyzonvHasn cucmema 1  |O6vacuamo kak 6600umcs npamMoy20ibHas cucmema
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114. KOOpOUHam 6 npoCcmpancmee. KOOpOUHAm 8 NpoCmMpancmee, Kak onpeoeisiiomcs
Koopounamwi exmopa KOOpOUHAMbl MOYKU U 8EKMOPA.
115. Pasmewenus 6e3 noemopenuii Braoemo nousimuem pazmewienus uz MajgemeHnmos no N.
116. 3namo popmyny ons eviuucienus AN - uucia
pazmewenuii uz Mosremenmos non, ymems NPUMEHIMb
eé npu peweHuuy 3a0au.
117. Couemanus 6e3 nosmopenuii Braoemv nonsmuem couemanusamu 6e3 nogmoperuti u3
118. uux ceoticmea. burom m 371eMeHmo8 no n. 3name Gopmyny OJis blYUCIeHUs
Hoiomona. Cl - uucna 6ce6o3ModICHbIX couemanuii u3 m
9NEeMEHMO8 NOo N, YMemb NPUMEHAMb eé npu peuleHuu
3a0ay4.3namv gopmyny bunoma Hotomona.
119. Ce513b Mexncoy Dopmynuposams u OOKA3bLIBANb YMEEPHCOEHUS O
120. KOOpOUHamamu 6eKmopos u KOOPOUHAMAX CYMMbL U PAZHOCMU 08YX 8EKMOPO8, O
KOOpOUHamamu moyex. KOOPOUHAMAx npou3seoerus. 6eKmopa Ha Yucio, o
[Ipocmetiwue 3a0ayu 6 Koopounamax eexkmopa. Bvieooums gpopmyny ons
Koopounamax. Ypasuenue HAXO0MCOEHUsI KOOPOUHAM cepeOuHbl Ompe3Kd, OIUHbL
cghepoi. BEKMOPA, PACCMOAHUA MEHCOY O8YMSL MOUKAMU.
Buvisooums ypasuernue cghepovl 0annozo paouyca ¢
YeHmpoM 8 OAHHOU mouKe.
121. Couemanus u OuHOMUATbHBIE Ymemo packnaovieams cmenenv bunoma no popmyne
Ko3¢hhuyuernmol Hvromona npu naxoosicoenuu OunomuanibHvix
K03 puyuenmos ¢ nomowwbro mpeyzonvruuxa llackans.
IIpumensamo nonyuenHvle 3HAHU NPU peuleHUU 3a0au.
122. Ypox obobwenus u
cucmemamu3ayuu 3HAHUl
123. Koumponvnas paboma Ne 7
124. Ananus KonmponvHou pabomol
125. Yeon meancoy eexkmopamu. ObvacHams, Kaxk onpeoensemcs Y20 Mexicoy
126. Ckansproe npousgedeHue gekmopamul, popmyiuposams onpeoeyieHue CKauApHO20

B6EKMOpoOB

npoussedeHUsi 6eKmopos, (popmyauposams u
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00Ka3v18amMb YMEEPHCOCHUS O €20 CBOUCMBAX.
Ipumensmo npu pewienuu 3a0a4.

VI.3JIEMEHTBI TEOPUH 12
BEPOSITHOCTEW
127. Cobwbimus. Buowt codvimuil. 1 Brademv nonamusamu cayuatinvix, 00cmosepHuIX U
Kombunayuu codvimuii. HEeBO3MOJNCHBIX COObIMUL, HECOBMECMHbBIX COObIMULL
IIpomusononoswcnvle codvbimus. NeMEeHMAapPHbIX codbImuil. Ymems naxooums cymmy u
npouzeederue coovimuil. Ilonumames umo maxoe
cobvimue npoMuUBONOJLOHNCHOE OAHHOMY.
128. Beposmnocmv cobvimusi. 1 3namo Knaccuueckoe onpedeneHue 6epPosMHOCIU
129. Onvlm ¢ pagHo803MONCHLIMU 1 cobbimus U ymems NPUMEHsIMb €20 NPpU peuleHuu 3a0ay
ucxooamu. Knaccuuecroe
onpeoeneHue 6eposmHoCmu
cobvimus
130. Cnooicenue gepossmnocment 1 3namv meopemy o cymme 08X HECOBMECMHBIX
cobvimutl, creocmeue u3 Heé u meopemy o
8EPOSIMHOCIU CYMMbL 08YX NPOU3BOJIbHLIX COOLIMUII.
131. Buvluucnenue yenog meswcoy Ob6vsACHAMb, KAK BLIYUCTIUMD V20Tl MEeHCOY O8YMSL
132. NPAMBIMU U NIOCKOCTAMU NPAMBIMU U Y20]L MeHCOY NPAMOU U NIOCKOCMbBIO C
HOMOWBIO CKATISIPHO2O NPOU3BEOEHUSI BEKIMOPOS.
133. Cnooicenue gepossmnocmet 1 Ymems npumensamo meopemsi o croocenuu
8eposimHoCcmell npu peueHuu 3a0ay.
134. Hezasucumvle codvimus. 1 Braoemv nousmuem nezagucumocmu 08yx coobimuii.
135. Ymnooicenue seposmmnocmeii 1 Haxooumw éeposmuocmus cosmecmnoz2o HacmynjieHus
He3A8UCUMBIX COOLIMULL NPU PeulenUuU 3a0ay.
136. Cmamucmuueckas 1 3nams onpedenenue OMHOCUMENbHOU YACTNOMbl
8EPOSIMHOCb CcoObIMUSL U CIMAMUCTNIUYECKOU 8ePOSIMHOCTIU.
137. Ypasnenue nnockocmu Buvisooums ypasnenue niockocmu, npoxoosiuerl yepes
138. OAHHYI0 MOYKY, NePNEeHOUKYISIPHO OAHHOMY BEKMOpP) .

3uamo ghopmyny u ymems Haxooums paccmosHue om

MOoYKU 00 NAOCKOCHIU. prwemzmb 3HAHUA O 6eKmopax
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K peUeruUro ceomempudecKux 3a0ad.

139. Cmamucmuueckas 1 Pewamyo 3a0auu na naxodscoenue cmamucmuyeckou
8epOSIMHOCMb 8epOSIMHOCMU.
140. Ypox 0606wenus u 1
cucmemamu3ayuy 3HAHU

141. Konmponvnas paboma Ne 8 1

142. AHnanuz koHmpoavHou pabomoi 1

143. Llenmpanvras cummempus. Ymemo 06vacuams, ymo maxoe omoopadicenue

Ocesas cummempus. NPOCMpAHCMBa Ha cebsl U 8 KAKOM Cllyyae OHO
144. 3epranvHas cummempus. Hazwvleaemcsi osudicenuem npocmparncmeda. QOvsacHAMb,
Tlapannenvuuiii nepenoc. Ymo makoe YeHMpaibHAsl CUMMeMpUsl, 0Cesdst
cuUMMempusl, 3epKalbHas CUMMEMPUs U NApaLlebHblll
neperoc. OO60CHO8bI8AMb, YMO SMU OMOOPAI CEHUS
NPOCMPAHCMBA HA CeD5l ABNAIOMCIL OBUNCCHUAMU.
VII. CTATUCTUKA 10

145. Cnyuatinvle éenuyunbl 1 3Hamv nowsamue CAy4anHoU BelUYUHDL, NPeOCMABISAMb

146. 1 pacnpedenenue  3HaueHuli  OUCKPEMHOU  CAYYAUHOU
BeUYUNDL 8 suoe uacmomuou maobnuywl.
[Ipeocmasnamo pacnpeodenienue 3HaYeHUll Henpepbl8HOL
CHIYYAUHOU GeIUYUHbL 8 GUOe YACMOMHOU mabiuyvl U
eucmozpammul.  3Hams NOHAMUe  2eHepalbHOU
COBOKYNHOCMU U BbIOOPKU, OeMOHCMPAyUus NpuMepos
[penpeseHmamugnbix 8bl00POK  3HAYEeHUll  CYYAtHOU
BeIUYUUHDL

147. Llenmpanvrvie meHOeHyuU 1 3name ocHo6Hble YeHMpanibHble MEHOeHYUU: Mooy,

148. 1 Meouany, cpedHnee. Ymemv HAXOOUMb YEHMPATbHbIE
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MeHOeHYUU Y4eOHbIX blOOPOK.

149. IIpeobpazosanue nododus 1 |Ob6wvacuame, umo maxoe yenmpaibHoe no0odue
(comomemus) u npeobpazosanue no0oous, Kax ¢
HOMOWbI0 NPeobpa306anus NOOOOUS 8600UMCSL
nousamue no00OHbIX ucyp 8 Npocmpancmae,
NPUMEHSAMb OBUNCEHUS U NPeoOPa308aHUs NOO0OUs Npu
euleHUY 2e0MempU4ecKUx 3a0ady.
150. Konmponvnas paboma Ne 9 1
151. Mepwt pazbpoca 1 Hmemw npeocmasiieHue o mamemamuyeckom
152. 1 odrcudanuu. Buruucnams mamemamuueckoe odxxcuoanue
153. 1 CAVUAUHOU BEUYUHbL C KOHEYHbIM YUCIOM 3HAYEHU.
3Hamv ocHoBHbIe Mepbl pazdpoca 3HAYeHUll CIyYauHOU
BEUYUHBL:  paA3MAX,  OMKIOHeHue Oom  CcpeoHe2o,
oucnepcuro. Haxooumv mepwvi pazopoca crayuaiinoi
BEUYUHBI C HEOONLUUM YUCTIOM PA3TUYHBIX €€ 3HAYEeHU
154, Ypox obobwenus u 1
cucmemamu3ayuu 3HaHul
SAK/TIOYUTEJIBHOE 18
INOBTOPEHUE
IFEOMETPUMU 11PU
MHOAI'OTOBKE K
UTOIOBOM
ATTECTALUU ITO
MATEMATHUKE.
155. ]19.03 Pewenue 3a0au no meme: 1 Ymems pewamo 3a0anus muna 8 uz JJ[EMO EI'D
156. |20.03 «ununop, ezo snemenmul. 1 |(mpogunsnwiii yposens) o yununopax. Brademw

[Inowaow nogepxnocmu

YUTUHOPAY

npuémamu peuteHus 3a0a4 Ha O0KA3AmMenbCmaeo U
sviuucnenue muna 14 uz JJEMO EI'D o yununopax.
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157. |23.03 Koumponvnas paboma Nol() 1
158. |24.03 Ananuz KonmponvbHoUu pabomol 1
VIII. 3AKJIIOYUTEJIBHOE 30
IMOBTOPEHUE KYPCA AJITEGPBI N
HAYAJI AHAJIN3A TTPU NIOJAI'OTOBKE K
HUTOT'OBOM ATTECTAIIMHU ITO
MATEMATHUKE
159. Pewenue npocmeuwiux Ymemo pewams npocmeriwue nepasencmea .
JIUHEUHbIX, KBAOPAMHDbILX,
UppayUOHAIbHYIX,
NOKA3amebHbIX U
J102apughMuieckux HepaseHcms
160. Pewienue nepasencme 1 Braoemv npuémamu pewenus 3aoau muna 15 uz JEMO
NOBbIUEHHO20 YPOBHS EI'D npu pewenuu k6a0pamuulx, NOKA3amenbHbIX U
CLONCHOCMU (K8AOPAMHDIX, 102apugmMuieckux HepaseHcme, a max dHce cucmem
NOKA3ameJlbHbIX, HepageHcms.
UppayUOHAIbHYIX,
nocapughmuuecxux)
161. Pewenue 3a0ay no meme: Ymemo pewamo 3a0anus muna 8 uz JJ[EMO EI'D
162. «Komnyc, e2o anemenmeoi. (npogunvusiii yposens) o koHycax. Bnademv npuémamu
[Inowaos nogepxnocmu peuwienus 3a0a4 Ha 00KA3amMeNbCmeo U 8bIYUCTeHUE
KOHYCa» muna 14 uz JEMO EI'D o xownycax.
163. Pewenue nepagerncme 1 Braoemv npuémamu pewenus 3aoau muna 15 uz JEMO
NOBbIUEHHO20 YPOBHS EID npu pewenuu k6a0pamuuix, NOKA3aMeENbHbIX U
CILOJHCHOCMU (KBAOPAMHDIX, 102apugmuieckux HepaseHcme, a maxdice cucmem
NOKA3ameJbHbIX, HepageHcms.
UPPAYUOHAIbHBIX,
102apugmuieckux)
164. Pewenue cucmem nepasencms 1

NOBbIUEHHO2O0 YPOBHA
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COAHCHOCU (K8AOPAMHDIX,

NOKA3amebHbIX,
UppayUOHAIbHBIX,
10eapupmuieckux)
165. Yumamw epaghuxu 1 Ymemo pewamo 3a0anua muna 2 uz JJEMO EI3,
3aeucumocmel, 8LINOIHAMb 3A0AHUS HA YMeHUe 2paghuKos
UHmMepnpemuposams 3aeucumocmell.
ungopmayuro,
npeocmasieHHyI0 Ha HUX,
oenams 818000l
166. Humepnpemuposamo 1 Ymemo pewamo 3a0anus muna 2 uz JJEMO EIT3,
unghopmayuro, 8LINOIHAMb 3A0AHUS HA YMeHUe OUASDAMM.
npeocmasieHHyI0 Ha
ouazpammax u 0eiams 6bl800bl
167. Pewenue 3a0au no meme: Ymemo pewamo 3a0anus muna 8 uz JJ[EMO EI'D
168. «Cehepa u wap, ux (npoghunvhsiii yposens) o cihepax u wapax. Brademo
anemenmol. Ilnowaows cgepol npuémamu peuerus 3a0a4 Ha 00Ka3ameibCmeo u
u 06vém wapay sviuucinenue muna 14 us JEMO EI'D o cghepax u
wapax.
169. [ ‘eomempuueckuii u 1 Ymemo pewamo 3a0anus muna 7 uz J[EMO EI3,
170. Quszuueckuti cmuici 1 8bINOIHAMb 3a0aHus Ha memy: «Ilpouzsoonas, eé
171. npouU3800HOU 1 2eomempudeckull U GuzudecKuli CMulLCL.
IIpumenernue npouz800HOU K
UCCe008anUI0 BYHKYULL.
172. Konmponvnas paboma Nel I, 1  |Kommponwvnas paboma Nell,
173. cocmosawas us 3a0anuil cocmosawas us 3a0anuil
1,2,5,7,8910, 11, 12, 13, 14 u 1,2,5,7,8,9,10, 11, 12, 13, 14
15 uls
174. Ananuz KoHmponvHou
[pabomul
175. Ananus KonmponvHou pabomol 1
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176.

Pewenue 3a0ay nHa ogudiceHue,
coemecmmoe 08UNCEHUe.

Ymemo pewamo 3a0anua muna lu 11 uz J[EMO EI'D
(npoghunvhwiii yposens) Ha 08uMICEHUE U

177. Pewenue 3a0au na osudicenue. NnpOU360OUMENLHOCb
/[6uoicernue npomsasxiceénblx
men. /[eudicenue no eooe.

Cpeousis ckopocmo.

178. 3adauu na
NnpoU3800UNMENbHOCb

179. Pewenue 3a0au na memy Ymemo pewamo 3a0anua muna 8 uz JJ[EMO EI'D

180. «IInowaowv nosepxnocmu (npoghunvhwiii yposens) 0 NOBEPXHOCMIAX UOOBEMAX

npuzmvi. O6vEM npu3MbL. » npu3Mbl

181. Pewenue 3a0ay na memy: Ymemo pewamo 3a0anus muna 4 uz J[EMO EI'D na

182. «Ilonsamue seposimnocmu. npuMeHeHue Memo008 8blUUCIeHUsL 6EPOSAMHOCTU
IIpakmuueckue 3a0auu Ha coovimutl
8blUUCTEHUE 8EPOSIMHOCMEU.

[Ipocmetiuiue npasuna u
Gopmynsl 8biuUCIeHUe
8eposimHocmely

183. Pewenue 3a0au na npoyeHmoi Ymemo pewamo 3a0anus muna 1, 11 uz JEMO EI'D

184. C IKOHOMUUECKUM (npoghunvhwiii yposenv) Ha npoyenmul. Brademo
cooepaicanuem npUémamu peuleHus: 3a40ay ¢ IKOHOMUYECKUM

cooepocanuem muna 17 uz JJEMO EID.

185. Pewenue 3adau na memy Ymemo pewams 3a0anus muna 8 uz J[EMO EI'D

«O06véM YunuHopa u Komycay (npoghunvuwiii yposenv) 06 00vEMax YunuHopa u
KOHyCa.

186. Pewenue 3a0au na npoyenmoi Ymemo pewamo 3a0anus muna 1, 11 uz JEMO EI'D
C IKOHOMUYECKUM (npoghunvusiii yposens) Ha npoyermol. Bradems
cooepaicanuem npuémamu peuenus: 3a40ay ¢ IKOHOMU4eCKUM

cooeporcanuem muna 17 uz JJEMO EID.

187. Memoovl pewienus 3adau ¢ Ymemo pewams 3a0anus muna S uz [EMO EI'D

188. napamempamu (npohunvublll YposeHsb) Ha peuleHue YPasHeHUl.
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189. (ananumuyeckui, Braoemv npuémamu pewenus 3adau ¢ napamempamu
epaguueckuti). Ypasnenus: muna 3adanuil 18 uz J[EMO EI'D nypaenenus,
KeaopamHvie, cooeparcawjue napamempbi.
UppayuoHaibHule,
noKazameinvHble,
n0eapupmuveckue,
mpu2oHoMempuieckue.
190. Pewenue 3a0ay na memy Ymemo pewamo 3a0anus muna 6 u 8 uz JEMO EI'D
191. «Hsmenenue niowaou u (npogpunvusiii yposens) 06 uzmeHnenue naowaou u
00véma ‘ﬁ”‘?yf? bl npu 00véMa uzypol npu usMEeHeHul eé pasmepos
U3MeHeHUU eé pasmepos.»
192. Memoowvl pewtenus 3a0ay ¢ Brademv npuémamu pewenus 3a0ay ¢ napamempamu
193. napamempamu muna 3adanuil 18 uz J[EMO EI'D nepasencmsa,
(ananumuyecku, codeparcaujue napamempbi.
epacghuuecxuii). Hepasencmea:
Keaopammubwie, ,
nokasameJvHule,
10eapughmuueckue.
194, Pewenue 3a0au na oenumocme. Brademv npuémamu pewenus 3a0ay Ha 0euMocms
195. 3aoau ¢ yenouuciennvimu muna 3adanuti 19 uz JJEMO EID.
Heu38eCmubIMU.
196. Pewenue 3a0au no Ymemo pewamo 3a0anus muna 3 u6 uz JEMO EI'D
197. NJIGHUMEMPUY HA MeMbl. (npoghunvusiil yposeHs), enademv NpUEMamu peulenus

«l eomempus na kiemuamoti
oymace», «TpeyeonoHuky,
«llapannenoepammy,
«lIpsamoyzonvnuk, keaopam,
pomby, « Tpaneyusy,
«OKPYIHCHOCMb U KPY2),
«Bnucannvie u onucannwvle

OKPYHCHOCTIU. »

3a0ay4 Ha 00KA3amenbCmeo U eblyucieHue muna 16 usz
/IEMO EI'D o napannenenuneoax, xybe.

82




198. Pewenue 3a0au pazHvlx munos 1 Ymemo pewamo 3a0anun 1, 2, 3,4, 5,6, 7,8, 9, 10, 11,
199. 1 12, enademov npuémamu pewenuti 3a0anuit 13, 14, 15,
200. 1 16,17, 18u 19
201. Umozcosas konmponvHas 1 |Umocosas konmponvHas
202. [paboma, cocmaenennasn u3z paboma, cocmasenennas uz 1

3a0anuu muna 1, 2, 3, 4, 5, 6, 3a0anuu muna 1, 2, 3, 4, 5, 6,

7,89 10 11,12, 13, 14, 15u 7, 8,9, 10, 11, 12, 13, 14, 15

16 ulé6
203. Ananusz KoHmpoabHOU 1

[pabomol

204, [loosedeHue umozos. 1
204 gyaca 136 4 68 u
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10.

11.

12.

13.

14.

15.

16.

17.

18.
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2018.
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®énopoBa H.E., Txauésa M.B., Anrebpa u Hayajia MaTeMaTHYECKOTO aHAJIM3a.
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aHanuza. {unaktuueckue matepuansl. 11 knace. YriayOnéHHBIN ypOBEHb.

TkauéBa M.B., AnreOpa u Hadana MaTeMaTHYECKOTO aHaim3a. Temaruueckue TecThl. 10
kJacc. ba3oBelii 1 yriryOonéHHbINA ypOBEHD.

®énopoa H.E., Txau€Ba M.B., Anrebpa u Hayajia MaTeMaTHYECKOTO aHAJIH3a.
Meroanueckue pekomenganuu. 11 kmacce.

JI.C. AranacsH, B.®. byry3oB, C.b. KonomueB u np.Maremaruka: anreOpa M Hadana
MareMaTudeckoro anamusa, reomeTrpus. [eomerpus. 10-11 wmaccel. (ba3oBwiid u
yriryoaeHusii yposau) /. — M.: TIpocBemienue, 2018.

I'mazkoB 10.A., HOguna W.W. T'eomerpusi. PaGouas Tterpams. 11 kmacc. bazoBwii u
poGUIBHBIN YPOBHH.

I'mazkoB 1O.A., IOguna WU.U., Byry3o B.®. I'eomerpus. PaGouas terpams. 10 kmacc.
ba3oBbIii 1 pohUITBHBIN YPOBHHU.

3uB b.I'.I'eomerpus. Jumakruueckwe wmartepuanbl. 10 kmacc. ba3oBwlii ¥ mpo@ruibHBIN
YPOBHHU.

3uB b.I'.I'eomerpus. Jumakruueckwe wmatepuanbl. 11 kmacc. ba3oBwlii ¥ mpo@ruibHBIN
YPOBHHU.

JlutBunenko B.H., baryruna O.A. I'eometpus. ['oroBumcs xk EI'D. 10 kiacc.

JIutBunenko B.H., baryruna O.A. T'eometpus. ['otoBumces k EI'D. 11 knace.

Caaksn C.M., byry3oB B.®. U3yuyenue reomerpuu B 10-11 xnaccax.

BypmuctpoBa T.A. AnreOpa u Havana MatemMaTuyeckoro ananu3a. COOpHUK MPUMEPHBIX
pabounx mporpamm. 10-11 kmaccel: yde0. mocoOue s 00meoOpa3oBaT. OpraHU3alIluil:
0a30BbIN U YrIy0i. YpOBHU.

BypmuctpoBa T.A. I'eomerpusi. COOpHMK ImpuUMepHBIX padouux mporpamM. 10-11 kmaccsr:
yueb. mocobue 11t 001ieoOpa3zoBar. opraHu3anuii: 6a3oBbIi U yriayoil. ypoBHHU.
SAmenkol.B., IllectakoBC.A. A cnam EI'D! Kypc camonoaroroBku. TexHOJOrUs pemieHus
3amaHuid. YyeOHOoe mnocobue i oOuieoOpa3zoBarenbHbIX opraHuzauuil. IlpodunbHblit
ypoBeHb. B Tpéx vacTax: «Anrebpa», «Anredpa v Hadana aHaiu3a» U «I'eomeTpusi».
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