MynununansHoe o6pa3zoBanue ropoa Apmasup KpacHomapckoro kpas
MynununanbHoe OI0IKETHOE 00111e00pa30BaTeIbHOE YUPEKICHUE —

cpeansisi oomieoOpazoBaTenbHas mkosaa Ne 17

YTBEPX/JIEHO

pelIeHreM eaarornieckoro copera
ot 30 aBrycra 2022 roga

mpotokoi Ne 1

Hupextop MBOY-COLI Ne 17

M.D. babusu

PABOYASA ITPOI'PAMMA

0 MaTEMATHKE

VYpoBenn o6pazoBanus : 10-11 kinaccel, cpennee obiiee 0opa3oBaHme
KonunuectBo yacos: 408
Yuurens: Bansan Puma Canacapoena

IIporpamma pa3paboraHa Ha OCHOBE aBTOPCKOM IMPOTPAMMBI JIJIs
obmeo6pa3oBarenbHBIX KON, MaTematuka B 10-11 kimaccax s OY
KpacHomapckoro kpasi, paspaboTaHHas TOIEHTOM , 3aCIy)KCHHBIM YIUTEIEM
Ky6anu E.A.Cemenko.

[TnanupoBanme yueOHOTO MaTepuana Kk yueOHukam «MatemaTtuka : Anredpa u
Hayaja MaTeMaTudeckoro anHanuza, 10-11 « III.A.AnumoB u ap. u ['eomeTpusa 10-
11» JI.C.ATtanacss u np.



IlosicHuTeILHAA 3alIHCKA

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 nexadps 2013 r. Ne 2506-p);

— TMpPUMEPHOH OCHOBHOW 00pa30BaTENbHOW NPOTPaMMBI CpeIHEro oO0mero oOpa3oBaHHS
(mpotokon ot 28 urons 2016 roma Ne 2/16-3);

— VYMK: MaremaTuka: anreOpa ¥ Hadajga MaTeMaTHYECKOTO aHalU3a, reoMeTpus. Anredpa u
Havaja Maremarhdeckoro aHanmsa. YueOHuk. 10-11 kmaccel. ba3oBbelit u yrimyOneHHBIN
ypouu / IIILA. Amumos, FO.M. Konsirun, M.B. Tkauésa u np. — M.: IIpocsenienue, 2018.

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

Hacrosimas nporpamma coctaBiieHa Ha 6 4acoB B HeJNeNio, 3a JBa roga ooyuenus 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 obpaszoBanus, [IpumepHoit mporpamme mo martemaTtuke. I[Iporpamma
oTpakaeT HJed U TnoJiokeHus KoHuenuuu pa3BUTUS MaTeMaTHYecKoro oOpa3oBaHuS,
[Iporpammbl  popmMupoBaHus yHHBEpCAIbHBIX yueOHbIX naerictBuii (YY), cocraBisommx
OCHOBY Ul CaMOPa3BUTHsI U HENPEPHIBHOTO 00pa30BaHUS, BBIPAOOTKH KOMMYHUKATHBHBIX
KayecTB, IEJIOCTHOCTH OOIIEKYIbTYPHOTO, JMYHOCTHOTO U TI03HABATENBHOTO  Pa3BUTHUS
yUaXxcs.

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

®[IPEIOCTABUTh  KaXJAOMYy OOyYammeMycsi BO3MOXXHOCTb JOCTHKEHHUS  ypPOBHS
MaTeMaTHUYeCKHUX 3HAHUI, HEOOXOIMMBIX JJIsl AalibHEHIIeH yCIenTHOM )KU3HU B OOIIECTBE;

® 00€eCIeYnTh KKIOro  oOydaromierocss  pa3BUBAIOUICH  MHTEIUIEKTYalbHOU
NeSITEIbHOCThI0 Ha JOCTYITHOM YpPOBHE, HCHOJNb3yd MPUCYIIYI0O MaTeMaTHKE KpacoTy U
YBIIEKATEIbHOCTD;

e 00ecreynTh HEOOXOAMMOE CTPAHE YMCIIO BBIMTYCKHUKOB, MaTeMaTUYECKasi MOATOTOBKA
KOTOPBIX JIOCTaTOYHA JJsi MPOJOJDKEHUS 00pa30BaHUS B PA3IMYHBIX HAIMpPABICHUAX U IS
MPAKTUYECKOW  JIeATENbHOCTH, BKIIOYas IMpernojJaBaHUE MaTEeMaTHKH, MaTeMaTHYecKue
uccienoBanus, paboty B chepe HHPOPMAITMOHHBIX TEXHOJIOTHH U Ap.

O0mas xapakTepucTHKa y4e0HOro npeaMera

YueOnsbIit mpeamMeT «MatemaTuka» COOTBETCTBYCT Tpe6OBaHI/I$IM CDCI[epaJIBHOFO
TroCyaapCTBEHHOI'O CTaHAapTa CpCIAHCIO O6II.[€FO O6paSOBaHI/IH, BXOAUT B NCPCUYCHDb y‘le6HHX
npeaMETOB, 00s13aTeNbHBIX AJI1 U3YYCHUA B cpenHeﬁ O6H_[606pa3OBaTeJ'H>HOI\/’I HIKOJIC.

I/IzyquI/Ie y‘{e6HOFO npeameTa «MaremaTtuka» AOKHO 00eCIeYnTh (bOpMHpOBaHHeZ
Hpe,Z[CTaBJICHI/Iﬁ 0 COIMAJIbHBIX, KYJIBTYPHBIX HW HUCTOPHUYCCKHUX (I)aKTOan CTaHOBJICHHUA
MaTr€MaTuKu, OCHOB JIOTHYCCKOI'O MW MAaTCMaTHYCCKOI'O MBIIMIJIICHHA, yMeHI/Iﬁ IMPUMCHSATDH
TMOJIYYCHHBIC 3HAHUA MIPU PCHICHUHN PA3JIMYHBIX 3a1av; HpCIlCTaBHCHI/Iﬁ O MAaTC€MAaTHKEC KaK 4aCTH
O6HlequOBequKOﬁ KYJIbTYpPBI. YHUMBEPCAJIIbHOM S3BIKC HAyKH, IIO3BOJIAIOIICM OIIMChIBATHL H
HU3y4aThb pCaJIbHBIC TPOLECCCHI U SABJICHUS.



VYuebublil npeamer «MateMaTHKay MpeJHa3HaueH Ul H3y4eHUs Kypca anreOpbl 1 Havyas
MaTeMaTH4eCKoro aHanusa u reomerpuu B 10 - 11 kitaccax Ha yriyOJIeHHOM ypOBHE.

Kypc «Anrebpa M Hayana MaTeMaTHYECKOTO aHaJIM3a» HAIleleH Ha (opMHpoBaHHE
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 (POpPM 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 pa3sHOOOpa3HbIX IIPOLIECCOB (paBHOMEPHBIX, PaBHOYCKOPEHHBIX,
SKCIMOHEHIMAJIbHBIX, NEPUOAUUECKUX U Jp.), A1 POPMUPOBAHUS Y yUAIIUXCS IPEJICTABICHUN O
pOJIM MaT€MAaTHKU B PAa3BUTHUH LUBWIM3ALMYU U KyJIbTypbl. MaTeMaTHUeCKHil MaTepras CIIyKUT
CPEICTBOM DAa3BUTHS JUYHOCTH OOYYarOIIMXCS, TMOBBIIMIEHUS WX OOLIEKYJIbTYpHOTO YpPOBHS,
pa3BUTHUSI MaTeMaTUYECKUX CIIOCOOHOCTEH OOyJalomMXcsi M COXpaHEHUS TPaJUIIMOHHO
BBICOKOTO YPOBHS POCCHIICKOrO MaTeMaTrudeckoro oOpaszoBanus. OOydaromuecs, MMEOLINe
SIPKO BBIPQXKEHHYIO CKJIOHHOCTh K 3aHATHSM HAayKOW, B YacCTHOCTH, K MaT€MaTUKE, MOTYT
MOJIYYUTh BO3MOKHOCTH Pa3BUTHUSI CBOMX CIOcOOHOCTeH. [ 3Toil kareropuu oOydaromuxcs
OyAyT IPEUIOAKHBI TEMbI CAMOCTOSITENIbHBIX UCCIIEIOBATENBLCKUX PadoT.

l'eomerpust kak OAMH W3 BaKHEHIIMX KOMIIOHEHTOB MaTeMaTH4ecKoro 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,
OCBOUTb 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
NEATENBHOCTH.

IIlnanupyemsble pe3yJbTaThl 0CBOCHHS y4eOHOro npeamera «Maremaruka»

JIMYHOCTHBIE PE3VJIbLTATHI 00YUYEHMS:

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



pa3BUTHE TBOPUYECKHX CHOCOOHOCTEH, MHTYULUM, HABBIKOB CaMOCTOSITEIbHOMN
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 — MAaTEMATUKOB;

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 JEATEIBHOCTH;

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 CaMOCTOSTEIILHO OCYIECTBIISITh, KOHTPOJIMUPOBATh U KOPPEKTUPOBATH
JeWcTBUSL B mpolecce OOOOIICHWS, CHCTEMAaTHU3alldd ¥ PACIIUPCHUS 3HAHHM,
MOJIyYCHHBIX B OCHOBHOM IIKOJIE,

dbopMupoBaHHEe YMEHHH  CaMOCTOSITEIBHO  OCYHICCTBISTh, KOHTPOJUPOBATh U
KOPPEKTHPOBATH CBOKO JICSITEIBHOCTD 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 MHOXXECTBEHHBIX TOHSATHHA, MPUMEHUMBIX ISl CO3JaHUs
MoJeNiel pa3IuYHbIX SABJIEHUIN MPUPOIbI, OOIIECTBEHHBIX SBICHUII;

pa3BUTHE JIOTUYECKOTO MBIIUICHUS M  HUCCIEAOBATENbCKUX  yMEHUW; YMEHUH
000CHOBBIBAaTh CBOM BBIBOJBI, (JOPMYIHPOBATH OTPHUIIAHHS BBICKA3bIBAHUI, MPOBOIUTH
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 HCTOYHHUKOB,



— 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 pemieHHMM MOCTaBICHHBIX 3a/a4 C COOJIOACHHWEM HOPM HWH(POPMALMOHHON
0€30MaCHOCTH, [TPaBOBBIX U ATUYECKUX HOPM;

— HCCIEJOBaHME pealbHbIX SBICHUM U MPOLECCOB, MPOTEKAIOIIMX [0 3aKOHaM
MOKa3aTebHON 3aBUCHMOCTH, C TOMOIIIBIO CBOMCTB TIOKA3aTeNbHOM (pyHKINN;

— PpacUIMpeHHEe BBIYMCIUTENBHOTO ammapaTta 3a CY€T NPUMEHEHHUs CBOWCTB JIOTapu(pMOB
(3aMeHa BBIYMCIICHUN MPOU3BENEHUS U YAaCTHOTO CTENEHEH Ha BBIYMCIEHUS CYMM U
pasHoCTe nokasareneil crenexen);

— oOyueHue MOJETUPOBAHUIO pEaJbHBIX IPOLECCOB, MPOTEKAIOIMINX [0 3aKOHAM
SKCIOHEHIIMAILHOM 3aBUCUMOCTH, M MCCIEI0BAHUIO CO3JIAaHHBIX MOJENEH C MOMOIIbIO
anmnapara JIorapu(pMUpOBaHUS;

— Dpa3BUTHE YMEHHUH CaMOCTOSTEIbHO OINpPEAENATh LIETU JEATEIbHOCTH 0 YCBOCHHIO U
MPUMEHEHUIO 3HAHUW TPUTOHOMETPUM KaK MaTeMaTH4YecKOol MOJeIN peabHOM
IeHCTBUTEIILHOCTH,

— 3HAaKOMCTBO C MAaT€MaTHYEeCKHUM TOJIKOBAHHEM IIOHATUS MEPUOJUYHOCTH, HMEIOIIETO
Ba)KHOE MHUPOBO33PEHYECKOE 3HAUCHUE;

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

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

— YMEHHME  MHTEpIpPETUPOBaTh  PELICHMS  HEKOTOPBIX  aureOpamdeckux  3anay
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 pealibHble CUTYalluH, UCCIIEA0BAaTh MPOCTPAHCTBEHHBIE MOJIEINH,
MHTEPIPETUPOBATH MOJYyYEHHBIH Pe3ysIbTaT.

IlpeaMeTHbIe Pe3y/JbTAThl 00YYCHUS
B pesynpTate m3ydeHus Kypca ajqredOpbl M MareMatudeckoro anaausza 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, MM0Ka3aTeJIbHOW U JlorapudmMuueckoil GpyHKImii;

— IPUMEHATH CBOMCTBA CTEIEHU C NCHCTBUTEIBHBIM IIOKA3aTeNIEM IIPU MOICIUPOBAHUU U
M3YyYEHUU MAaTeMAaTHUYECKUX MOJENIEH, OINUCHIBAIOIIUX IIPOLIECCHl C HCIIOIb30BAHUEM
CTEIEHU C JCHUCTBUTEIBHBIM IIOKA3aTEIIEM;

—  BiageTh noHsTHeM crenenHoil gpyukumn Y =XP, p#1, popmynuposats eé cBoiictsa B
3aBHCUMOCTH OT 3HAYCHMS JEHCTBUTENHLHOTO YHCIa P U CTPOUTH TpaUKH;

— (QopmynupoBaTh ONpeAeieHUs OOpaTHOM U CIOXKHOW (YHKIMH, 3HATh YCJIOBHE
o0paTtuMocTH (PYHKIMH; IPUBOJUTH IPUMEPHI B3aMMHO OOpPATHBIX M CIOKHBIX (DYHKIUH;



(bopMynupoBaTh ONpPENCNCHUS PAaBHOCUJIBHBIX YpAaBHEHHH, HEPABEHCTB, CHUCTEM
YPaBHEHUM, YPaBHEHUN — CIICICTBHM; IIPU PELICHUU YPABHEHUM BBINOJIHATH TOJIBKO TE
npeoOpa3oBaHus, KOTOPbIE HE MPUBOJAAT K MOTEpEe KOPHEH, a MpH peleHN HEPaBEHCTB
OCYILECTBIISITH TOJIBKO PaBHOCUJIBHBIE PEOOPA30BAHNUS;

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

dbopMynupoBaTh OMpeACICHUE IOKa3aTeabHOW  (DYHKIHMU y=a* a>0, a1l wu
BBIBOJIUTH €€ CBOMCTBA B 33aBUCUMOCTH OT 3HAYEHHH a (a >1,0<a<1) CTPOUTH
rpaduku;

BJIaJIETh OCHOBHBIMU CIIOCOOAMU PEILlIeHHs MOKa3aTeIbHbIX YpaBHEHUII;

pelaTh nokazareiabHble HEPaBEHCTBA HA OCHOBE CBOMCTB MOHOTOHHOCTH MOKa3aTeIbHON
(GYHKIINHU, CHCTEMBI TIOKa3aTEIbHBIX YPaBHEHUI 1 HEPAaBEHCTB;

dbopmynupoBaTh OmpejeleHne jJorapudmMa 4Yuclia, 3HaTh OCHOBHOE JIOTapu(MHUECKOe
TOKJIECTBO, MPUMEHATH OCHOBHOE€ JIOrapu(MUYECKOE TOXKIECTBO K BBIYUCICHUSM U
PELICHUIO TPOCTEUIINX JIOTapU(PMUUYECKUX YPaBHEHUH;

MIPUMEHSITh OCHOBHBIE CBOMCTBA jorapudmMoB uisi mpeoOpa3oBaHUs JOrapupMHUUECKUX
BBIPAKEHU;

(dbopMynupoBaTh ONpeAeNeHue NECITUYHOTO W HATypalbHOro Jjorapu¢ma; BBIBOJIUTH
¢dbopmMmyny mepexoja K HOBOMY OCHOBAaHMIO, IPUMEHATh (hopMylly mepexoja K HOBOMY
OCHOBAHMIO Il BBIYMCICHHS 3HA4€HUM M mnpeoOpa3oBaHMs JOrapuPMHUUECKHX
BBIPAKECHUI;

dopmynupoBath ompeznesneHue jgorapudmudeckoir Gynxnmu y=log, x, a>0, a#l n

BBEIBOJUTL €€ CBOMCTBA B 3aBHCHMOCTH OT 3HAUYCHHH a (a>1,0<a<1), CTPOHUTH

rpaduku JorapuPMUIEcKOr PyHKIINH;

JNEMOHCTPUPOBATh MPUMEHEHUE CBOMCTB jorapupmudeckoil GyHKIUU TMPU CPaBHEHUH
3HAYEHUN BBIPAKEHUM M PpEHICHUH MPOCTEHIIMX JIOTapU(PMHUUECKUX YypaBHEHUH U
HEPaBEHCTB;

pelarh pa3MyHble JIOTapu(MUUECKUE YPaBHEHHSI U MX CHUCTEMbl C HCIOJIb30BAHUEM
CBOMCTB JIorapu(pMOB U OOIINX METOJIOB PEIICHUs YPAaBHEHUI;

pematy JorapuMUUYECKUe HEpaBEeHCTBA HAa OCHOBE CBOWCTB Jorapu(pmuueckoin
GbyHKIMH;

MMETh MPEJCTABICHUE O MOHATUSAX TPUTOHOMETPUM KaK MaTeMaTHYECKUX MOJIEIIX,
MO3BOJISIFOIIMX OMUCHIBATH MPOIECCHI, M3ydaeMble (U3UKON, SKOHOMHKOW U JIPYTHUMH
HayKaMH;

YMETB OIPEIEIATh U UCCIEN0BATh CBOWCTBA CUHYCA, KOCUHYCA, TAHI'€HCA U KOTAHI€HCA
JNEUCTBUTEIBHOIO YMCJIA, MCIOJB3Ys OJHO3HAYHOE COOTBETCTBHE MEXKIYy TOYKaMU
YHUCJIOBOU NPSMOM M TOUKAMU YHUCIOBOM OKPYKHOCTH,

IPUMEHATh TPUTOHOMETPHUYECKHE TOXKIAECTBA INPH BBIYMCICHUAX, NPeoOpa3oBaHUSIX
TPUTOHOMETPUYECKUX  BBIPAKEHUHN, PELICHUH MPOCTEUINUX TPUTOHOMETPUUYECKUX
YPaBHEHUH;

BJIAACTH IMOHATUAMU arcsin d, arccosa, arc tga ;



BBIBOJUTH (OPMYIIBI KOPHEW MPOCTEHIINX TPUTOHOMETPHUECKUX YpaBHEHHH SinX=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 IPABOX 4aCTE TPUTOHOMETPUYECKOTO YPABHEHMUS
BJIQJIETh CIIOCOOAMU PEIICHUSI TPUTOHOMETPUIECKUX HEPABEHCTB;

BJIAJICTh TOHSATHEM TPUTOHOMETPUYECKOH (YHKIMU. YMETh OOOCHOBHIBAaTH 00JacTh
ONpeNicIEHUs W MHOXKECTBO 3HAa4eHWH OQyHkmuid Y =SINX, y=cosx, y=tgx u
y =ctgXx;

3HaTh cBolicTBa (QyHkimI Y =SINX,y=c0SX, Yy=1tgX yMerb CTPOMTH TIpaduKu
(yHKIMM, TPUMEHATh CBOWCTBA (DYHKIMM NPU PELICHUH YPaBHEHUN U HEPABEHCTB;
BJIAJIETh TOHSATHEM OOpaTHBIX TPUTOHOMETPUYECKHX (YHKUMH, 3HAThb MX CBOICTBa,
YMETb CTPOUTH I'papuky;

(dbopMynupoBaTh OIpeneieHue IMpeaena (QYHKIHMM, BiIaJeTh IOHITHEM AaCHUMIITOTHI,
MIPUBOJIUTh MPUMEPHl aCUMNTOT IpaUKOB 3JIEMEHTApHBIX (PYHKUUN; 3HATH CBOMCTBa
npenenoB (GYHKIMM; 3HATh ompefeneHue (YHKIUMM HENpepblBHOM B TOYKE M Ha
UHTEpBaJIe; YMETh BBISBISATH HETIPEPHIBHBIE (DYHKIIMU C OMOPOI Ha ONpeieNeHUE;
(dopMynupoBaTh ONpEAEICHUE MPOU3BOAHON (YHKIMM B TOYKE, IOHMMATh €€
¢u3n4eckuil U T€OMETPUUYECKUI CMBICI, YMETh HaXOJUTh IPOU3BOJHBIE AJIEMEHTAPHBIX
GyHKUIMH O ONpPENENCHUI0; YMETh COCTaBJISITh ypaBHEHHE KacaTeNbHOW K Ipaduky
(yHKIIMM B TaHHOW TOYKE;

3HaTh mpaBwia AU(PPEpPEHIIMPOBAHUS CYMMBI, TMPOU3BEACHUs, YaCTHOTO (DYHKIIHA,
CJIO’KHOM M 00paTHOM (PYHKIMH; YMETh IPUMEHSATh UX IIPU BBIUMCIEHUH TPOU3BO/IHBIX;
YMETh HaXOJUTh ITPOU3BOIHBIE AIEMEHTAPHbIX (DYHKIIMMH;

3HaTh JOCTATOUYHBIE YCIOBUS BO3pACTaHMs U yObIBaHUS (QYHKLUU U YMETh UX PUMEHSTh
IVl OTIPEZETCHUs] TPOMEKYTKOB MOHOTOHHOCTH (YHKIHMI; 3HATh ONpENesIeHUs] TOYeK
SKCTpeMyMa (DyHKIMH, CTALMOHAPHBIX U KPUTHUYECKUX, 3HATH ONPEIEICHUE SKCTPEMyMa
(GyHKUMH; BIAaJETh MOHATUAMU HEOOXOIUMBIX M JOCTAaTOYHBIX YCIOBUI 3KCTpeMyMma
(GyHKUMHU, HAXOJUTh TOYKU IKCTPEMYyMa;, yMETh HaXOJAWUTh HauOoJblllee U HauMEHbIIee
3Ha4eHUs (PYHKLIUHU C IOMOILBIO IPOU3BOIHOM;

3HaTh IOHATHE BTOPOM MNPOM3BOMHOW M €€ (DU3NYECKUH CMBICH; yMETb HPHUMEHATh
BTOPYIO IPOU3BOJHYIO JJIsi OIpelesieHUs] Touek neperuba rpaduka (yHKUUU H
IIPOMEKYTKOB BBIITYKJIOCTH; YMETh MCCIE0BAaTh CBOMCTBA (DYHKIMH C MOMOIIBIO OOLIeH
CXEMBI UCCIIEIOBAaHUS (PYHKIIMIA;

BJIQJIeTh MOHATHAMM MEPBOOOPA3HON U ONpeNeIEHHOrO MHTerpaja MPUMEHSTh MpaBuia
UHTETPUPOBAaHUS JJIi HAXOXKJEHUs IMepBOOOpa3HbIX, 3HaTh ¢opmyny HbroToHa-
JleiiOHMLIa, yMETh €€ IPUMEHSITD;

YMETh BBISABIATH (PUTYpHl, OTPAaHUUYEHHbBIE JAHHBIMU JIMHUSMHM M HAXOJUTh UX IUIOIIAMH;
BBIBOJIUTh HMHTErpabHYI0 (OpMYITy BBIYMCICHHS OOBEMOB Tel M JIOKa3bIBaTh C €€
MIOMOIIIBIO TEOpeMbl 00 00BbEME HAKIOHHOM MPU3MBI, MUPaMUJbI, KOHYCa, OOBACHATH
BO3MO’KHOCTH MPUMEHEHUS] HHTEIPAJIOB MPH pelIeHNH (pU3nUecKuX 3a1ad (Hanpumep, Ha
JIBIDKCHHE);



3HaTh KOM6I/IHaT0pHOC MMpaBHUJIO MPOU3BCACHUSA IJIA HO[[C‘IéTa KOJIMYCCTBA PA3JIMYHBIX
COGHHHGHHﬁ; BJIaJCTh IIOHATHEM paBMeH_ICHI/Iﬁ C IIOBTOPCHUSIMU,

(bopMynupoBaTh ONpEICICHUE IMEePECTAaHOBOK M3 N 3JIEMEHTOB; 3HATh (OpPMYIy s

HAXOXK/CHHS YHCIIA [IEPECTAHOBOK U3 N 3JIEMEHTOB, (OopMyny Iisi BbiUucieHus AN -

Yyyca pa3MENIEHU U3 M 3JIEMEHTOB MO N, yMETh IPUMEHSATh UX MPU PELICHUU 3a]1a4.
BJIQJICTh MOHATHEM COUYETaHUs 0€3 MOBTOPEHUN M3 M BJIEMEHTOB IO N; 3HATH (HOPMYITY

JUIS BBIYHCIICHUS Cr?] - YPCJIa BCEBO3MOJKHEIX COUETAaHUN W3 M DJIEMEHTOB II0 N. YMETH

packiaapiBaTh CTeNeHb OuHOMa 1o ¢opmyiae HplooToHa 1pu  HaXOXKIECHUU
OMHOMHUANBHBIX KOY(PPUIMEHTOB € MOMOIIbI TpeyrosbHuKa [lackans; NpUMEHSATh
MOJIy4YE€HHBIE 3HAHUS NIPU PELICHUH 3a/1a4.

BJIAJAECTh MOHATHSAMHM  CIy4YalHBIX, JOCTOBEPHbIX UM  HEBO3MOXKHBIX COOBITHH,
HECOBMECTHBIX COOBITUH, JJIEMEHTAapHBIX COOBITUN; YMETh HaXOIUThb CYMMY U
MIPOU3BEACHNE COOBITUI; TOHUMATh YTO TaKOE€ COOBITHE MPOTUBOIIOJIOKHOE TaHHOMY.
3HATh KJIACCUYECKOE OIpe/eTIeHHE BEPOSTHOCTU COOBITHS U YMETh NMPUMEHSThH €ro IMpH
pELIeHNH 3a]1ay;

3HAaTh TEOPEMY O CyMME JBYX HECOBMECTHBIX COOBITHH, CIIECTBUE U3 HEE U TEOPEMY O
BEPOSITHOCTH CYyMMBI JIBYX MPOU3BOJIBHBIX COOBITHI; BIAJAETh NOHITHEM HE3aBUCUMOCTHU
JBYX COOBITHI; HAXOIUTh BEPOSITHOCTh COBMECTHOTO HACTYIUICHHUS HE3aBUCHUMBIX
COOBITHI MTPH peIIeHNH 3a/a4;

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

BIIAJIeTh TPEACTABIECHUSAMHU O IpoleccaX U SBJICHUSAX, HMEIOIUX BEPOSTHOCTHBIN
XapakTep, O CTATHCTUYECKHUX 3aKOHOMEPHOCTSIX B pPEalbHOM MHpE, 00 OCHOBHBIX
MOHATUAX D3JEMEHTAapHOM TEOpUM BEPOSITHOCTEH; yMETh HAaXOOUTh M OLCHMBATh
BEPOATHOCTH HACTYIUIEHU COOBITMM B NPOCTEHINMX NPAKTUUYECKUX CUTyalUsX MU
OCHOBHBIE XapaKTEPUCTUKH CIy4alHbIX BEJIUYUH;

YMETb COCTaBISATh BEPOSATHOCTHBIE MOJEIM [0 YCIOBUIO 3aJa4d M BBIUUCIATH
BEPOATHOCTH HACTYIUIGHUS COOBITMH, B TOM 4HCIE C IpUMEHEHHEM (QOopMyl

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

B pe3synbrate u3ydenus kypca reomerpuu B 10 — 11 knaccax yuamuecs 10JIKHBI:
copMHpOBaTh MPEJICTABICHUE O T€OMETPUM KaK 4aCTH MHPOBON KyJIbTYPHI U O MecTe
reOMETPUU B COBPEMEHHOM IMBHIIM3ALMM, O CIOCO0AaX OMUCAHMSA HAa MATeMaTHYECKOM
S3BIKE SIBJICHUH PEAIbHOTO MUPA;

copMHpOBaTh NPEACTABICHHE O TEOMETPUYECKUX IMOHATHAX KaK O BaKHEHIIuX
MaTEeMaTHYECKUX MOJENAX, NO3BOJIIOIINX ONUCBHIBATH U M3Yy4aTh Pa3jIM4YHbIE MPOLIECCHI
U SBJICHUS; IOHUMATh BO3MOKHOCTU aKCHOMAaTHYECKOIO IOCTPOCHMS MATEMAaTHYECKUX
TEOPHUiL;

BJIAJIETh T€OMETPUUECKUM SI3BIKOM; YMETh HCIIOJIb30BATh €T0 I ONMCAHUS IIPEIMETOB
OKpYXKAIOLIEr0  MHpa;  Pa3BUTb  IPOCTPAHCTBEHHBIE  IPEICTABICHUSA,  HABBIKU
reOMEeTPUYECKUX TOCTPOEHUM, YMEHHS N300pakaTh T€OMETpUYECKHE OOBEKTHI;

BJIAJICTh METOJAMHU JOKAa3aTeIbCTB M AJITOPUTMAMH DPEIICHUS; YMETb UX INPUMEHATH,
IIPOBOJUTH JI0KA3aTEJIbHBIE PACCYKICHUS B XOJ€ PEILICHUS 3a/1a4;

BJIAJICTh OCHOBHBIMU IOHATUAMHU O IUIOCKMX M IIPOCTPAHCTBEHHBIX IE€OMETPUYECKUX
¢urypax, uX OCHOBHBIX CBOMCTBAX;

NPUMEHATh M3YYEHHBIE CBONCTBA T'€OMETPHUECKUX (GUTYp U (OPMYNBI JUISL PELICHHS
FeOMETPUUYECKHX 33J1a4 U 33]1a4 C IIPAKTUYECKUM COJIECPIKAHUEM;



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 TEOpEeMbI, (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: TapaUICTbHBIC TMPSMBIC, CKPCIIUBAIONIUECS MPSMBbIC, MAPALICIBHOCTh
MPSAMOM M TUIOCKOCTH, MEPIIECHAUKYIISIPHOCTD MPSIMON M TUIOCKOCTH, YTOJI MEXKTY MPSIMOI
Y TUIOCKOCTBIO, MAPAILICIIBHOCTh IUIOCKOCTEH, MEPIEHANKYISIPHOCTh TUIOCKOCTEH, Yol
MEXY TUIOCKOCTSIMH; 3HATh OINPENIEIICHHS, CBOMCTBA U NIPU3HAKHU, YMETh MPUMEHITh HX
TIPY PEIICHUH 33]1aY;

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

YMETh HaXOJWUTh YIIbI MEXKIY CKPEHIUBAIONIUMUCS TMPSAMBIMH, MEXIY NPSIMOH H
TJIOCKOCTBIO, MEXKTY IBYMSI TNTOCKOCTSIMH,

3HaTh OCHOBHBIC BHJBl MHOTOTPAHHUKOB: MPSAMOYTOJBHBIA  TMapajuIeIeIUIeI,
napajuiesienunea, npu3Ma (BUIBI TPU3M: TpsMasi, HAKJIIOHHAs, MPaBHIIbHAS), THPAMHUJIA
(BuaBI THpaMHI), yceUuEHHAs MUPaMHUa, MpPaBUIbHBIE MHOTOTpaHHHUKH (Ky0), HX
AJIEMEHTBI, CBOWMCTBA, YMETh HAXOJUTh ILIOMIATM OOKOBOW M TOJHOW IOBEPXHOCTH
MHOTOTPaHHHUKOB, a TAK)KE X 00bEMBI,

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

BJIQJICTh MOHSTHEM TeJla BPALICHHS: IMJINHAP, KOHYC, YCEUEHHBIA KOHYC, cdepa, mmiap,
3HATh WX JIEMEHTHI (paJinyc OCHOBaHUS, 00pa3yroIias, OCh CHMMETPHH, BBICOTA); YMETh
HAXOJIUTh OOKOBYIO H IOJIHYIO TIOBEPXHOCTD TEJl BPAIICHHUS, @ TAKIKE HX OOBEMBI;

YMETh CTPOHUTH CCUCHHS TEJl BPAICHUS TUIOCKOCTHIO;

yMETh pemarh 3aJa4yd Ha KOMOWHAIIMM MHOTOTPaHHHUKOB M T BpAallCHUS,
aHAM3UPOBaTh B MPOCTEHINIUX CiIydasX B3aMMHOE pAaCIOJIOXKCHHE OOBEKTOB B
MIPOCTPAHCTBE;

n300pakaTh OCHOBHBIC MHOTOTPAHHUKH M KpPYIJIble TeJa; BBINOJIHATh YEPTEKHU IO
YCJIOBHSIM 33]1ay;

yMETh aHAJM3UPOBaTh B3aUMHOE pacloJIOKEHHE cdepbl U IJIOCKOCTH, 3HATh
OTIpeJieNIeHUe KacaTelbHOM IIIOCKOCTH K cepe, GopMynupoBaTh U JOKa3bIBaTh TEOPEMbI
0 CBOWCTBE ¥ MPHU3HAKE KacaTeIbHOW TIOCKOCTH;

BJIQJICTh MOHSTUEM BEKTOpA B MPOCTPAHCTBE, YMETh HAXOJUTh KOOPIMHATHI BEKTOpa U
BBITIOJIHATh OTepaluu (CIOXKEHHs, BBIYUTAHUS, YMHOXKEHHS BEKTOpa Ha YHCIIO) HaJ
BEKTOpaMH B KOOPJIMHATHOW U BEKTOPHOH (opme;

3HATh OMpEJENIeHHE CKAISIPHOTO MPOU3BEICHUS BEKTOPOB, €r0 CBOWCTBA; HAXOIUTh
CKaJsIpHOE TIPOU3BEICHIE BEKTOPOB UePe3 UX KOOPAUHATHI,

MPUMEHSTH BEKTOPHBIA METO]T IPH PEIICHUN T€OMETPUIECKHIX 3a]1aY;

HaXOJUTh ypaBHEHHUE IJIOCKOCTH, PACCTOSIHHE OT TOYKH JO MJIOCKOCTH, PACCTOSHHE
MEXIY CKPEIIUBAIOIIMMUCS TPSIMBIMH, YpaBHEHHE chepbl, 00bEM Mapaiienenunenaa u
TETpad’Apa, 3aJaHHOTO KOOPJMHATAMH CBOUX BEPIIIHH.



Conepxanue yueOHoro npeamera «MaremaTuka»

Aure0pa u HayaJla MaTeMATHYeCKOr0 AHAJIH3A
10 kaacc

HeiicrBuTenbHble 4ymnciaa. llenple u panuoHanbHble uucna. JIEMCTBUTEIBHBIE YHCITIA.
BeckoneuHo yObIBaroIasi reOMeTpHUEcKas mporpeccus. ApupMeTHIeCKuii KOpeHb HaTypalbHOU
creneHd. CreneHb € palMOHAIbHBIM U JIEHCTBUTENIbHBIM MOKa3aTeneM. Pemienue 3aqay.

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

Ioka3areabnasa ¢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. Jlorapupmuueckas @yHkuusa, e€ cBoiictBa U Tpaduk.
Jlorapudmuueckue ypaBHeHus. Jlorapupmuueckre HepaBeHCTBa.

Tpuronomerpudeckue ¢popmy.abl. Paguannas mepa yria. IToBopoT Toukn BOKpyr Hadasna
koopauHar. OmnpeneneHue CHUHyca, KOCHHyCa M TaHTeHca yria. 3HAKM CUHYCa, KOCHHYCa M
TaHreHca. 3aBUCUMOCTb MEXAYy CHHYCOM, KOCHHYCOM M TaHI€HCOM OJHOTO W TOTO K€ yrja.
Tpuronomerpuueckue ToxjaecTBa. CHHYC, KOCMHYC M TaHI'€HC yIIoB o W —o. DPopmynsl
cinoxenus. CuHYC, KOCHHYC M TaHreHC JBoiHOro yria. CHHYyC, KOCHMHYC M TaHI€HC
nosioBuHHOTO yria. ®opmynsl npuseneHusi. Cymma U pazHoCcTh cHHYycoB. CymMma U pa3HOCTb
KOCHHYCOB.

Tpuronomerpuyeckue ypaBHeHHsl. YPaBHEHHE COSX=a. VYpaBHEeHHE SinX=a.
VYpaBHeHne tgx=a. Pemenne tpuroHomerpuueckux ypaBHeHuid. [lpumepsl penieHns

MPOCTENIINX TPUTOHOMETPUYECKIX HEPABEHCTB.
HTorosoe noBropeHue.

Auredpa ¥ HaYaJIa MaTEeMAaTHYECKOI0 AHAJIU3A
11 kaace

Tpuronomerpudeckne ¢Qynkmuu. OOmacTe omnpeneaeHUs W MHOXKECTBO 3HAYCHUU
TPUTOHOMETpUYECKUX QyHKUMA. YETHOCTD, HEUETHOCTD, NEPUOAUYHOCTh TPUTOHOMETPUUECKUX
¢yuaknuii. CoiictBa GyHkuuu Y =C0SX u e€ rpaduk. CBoiictBa (GyHKIHH Y =SINX ©u €&
rpaduk. CoiictBa yHkimu y = tgx u e€ rpaduk. OOpaTHble TPUTOHOMETpUUYECKUE HYHKIIUH.

IIpousBoanasi u eé reomerpuyeckuii cmbicia. [IpousBoanas. [IpousBonHas cTeneHHOM
¢byukuun. [paBuna quddepennuporanus. [Ipou3BoaHbIE HEKOTOPHIX JIEMEHTAPHBIX (PYHKIIUH.
I'eomeTpruecknii CMBICT TPOU3ZBOJHOM.

IIpumenenne npou3BOAHONH K uccieaoBaHuio ¢yukuuii. Bo3pacranue u yObiBaHHe
byHkun. OkcTpemyMmbl (QyHkuuu. [IpuMeHeHHe NpPOM3BOAHON K MOCTPOCHHUIO TpaduKoB
¢byukuuii. Hanboneiiee u HauMeHblee 3HaueHUs QyHKUMU. Beimyknocts rpaduka QyHKIuy,
TOUKHU Teperuda.

HNurerpan. IlepBooOpasnas. IlpaBuna  HaxoxzaeHuss nepBooOpasHbix. [lmomanp
KPUBOJIMHEWHON Tpameuud W WHTerpal. BolumcineHue uHTErpanoB. Belumcrnenue miomiaaen
¢buryp c¢ momomplo uHTEerpanoB. [IpuMeHeHHe TPOM3BOAHOW M  HMHTErpajga K pPElIeHUIo
MPAKTUYECKUX 3a7ad.

Komounaropuka. [Ipasuio npoussenenus. [lepecranoBku. Pasmenienus. Couetanus u ux
cBoiictBa. bunom HproroHa.

DJieMeHTHI Teopuu BepositTHocTeill. CoObiTus. KomOunaiuu coosrtuid. [TpoTuBOMONIOKHBIE
coObiTus. BepostHOCTh coObITHs.  CrokeHne BeposaTHocTeill. HesaBucumble  coObITHS.
YMHO)eHue BeposiTHocTel. CTaTucTUYecKast BEPOSTHOCTb.

CraTtucruka. 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
npocrpaHcTBe. CKpenuBarouuecs 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. [lepneHauKynspHble MpsiMblE 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 NpsIMOM M IUIOCKOCTBIO. JIByrpanHbIil yron. [Ipu3Hak NeprneHIuKYISIPHOCTH JABYX
mnockoctel. [IpsmoyronpHelil napamienenunen. TpéXrpanHbii yroyi. MHOTOrpaHHbIA yrol.

MHuororpanauku. Ilonstue muororpannuka. Ilpuszma. ['eomerpuueckoe Teno. Teopema
Oiinepa. [Ipusma. IIpoctpancrBennas teopema [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, wonye 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 chepsl u npsamoil. Cdepa, BHUCaHHAs B HUWIMHIPUYECKYIO
noBepxHocTh. Cdepa, BnuMcaHHas B KOHHUYECKYIO MOBEPXHOCTb. CedeHHs LUIMHAPHUYECKON
noBepxHocTU. CedeHHs] KOHMYECKOM MOBEPXHOCTH.

O0bém Tea. [lonarue 06bEéMa. O6bEM npssMOyToIbHOTO Mapaenenunena. O6sEM npsaMoin
npu3Mbel. O0bEéM 1mMHApa. Beruncienne oOBEMOB Ten ¢ moMomiblo uHTerpana. O0bEM
HaKJIOHHON mpu3Mbl. O0bEM HakIOHHON mpu3Mbl. O0béM mupamuasl. OO6sEM KoHyca. O0BEM
mapa. O6bEMBI IAPOBOTO CETMEHTA, IAPOBOTO CIIOsI U IIapoBoro cekropa. [1nomane chepsl.

Bektopsl B mpoctpancTBe. [lonsatue Bekrtopa. PaBeHcTBO BekTOopoB.  CloxeHue u
BbIUMTAaHUE BEKTOpOB. CyMMa HECKOJbKMX BEKTOPOB. YMHOKXEHUE BEKTOpa Ha YHCIIO.
Komnnanapueie Bektopel. IlpaBwiio mnapamnenenunena. Pa3nokeHue 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€ TIpPOM3BEJEHUE BEKTOPOB. BbIUMCIEHHE YIIOB MEXAYy MNPSMBIMU U IUIOCKOCTSIMHU.
VYpaBuenue miockoctu. LlentpanbHas cummerpus. OceBasi CHMMETpUs. 3epKaibHasi CHMMETPUS.
[Tapannensuslii nepenoc. [IpeoGpazoBanue moao0us.

3ak/0unTeIbHOE TOBTOPEHME Kypca TreOMeTpUM MPH MOArOTOBKE K MTOr0BOM

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 CTENEHHU C OJJHUM HEU3BECTHBIM.
Jluneitnas pynkuus. KBagparueie kopuu. KBagpatHeie
ypaBHeHus. KBagparnunas GyHkius, e€ CBONCTBA.

KBanparusie HepaBeHcTBa. CBOMCTBA U rpa@UKU PYHKIUH.

[Iporpeccun.

IIpeamerHbIe Hean:

— cHUCTEeMaTu3allvs 3HAaHWH Ha OCHOBE O00O0OIIAIOLIET0 MOBTOPEHUS
Kypca aJireOpbl OCHOBHOM IITKOJIBI;

— TIOBTOPEHHE npaBusl  uW Qopmyn ans  npeoOpa3oBaHHA
anredpandeckrx BhIPaKEHU;

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

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

— 0000meHne CBOWCTB (YHKITUU y:kx+b B 3aBUCHUMOCTH OT

3HaueHuil mapameTpoB K u b, moctpoeHue rpaguKos;

— 0000meHne CBOMCTB QYHKIIUU Y = ax? + bX +C B 3aBHCHMOCTH OT

3HaueHuit mapamerpos a,D, C u 3naka D = b? —4ac, nocTpoeHue

rpaduKoB;

— TIIOBTOPEHHE METOJOB PpELICHHUS KBAJAPAaTHBIX YypaBHEHUU U
HEpPABEHCTB;

— aKkTyanu3alus 3HaHUM O mporpeccusx —(apudmerHueckas,
reoMeTpHuyIecKasi).
MeTtanpeaMeTHbie Heau:

— YCBOCHHE YHUBEPCAIBHBIX METOJI0B 00001IeHUs u

CUCTCMaTu3alnu 3HaHPII>i;
— OBJIaACHUC YCTHBIM W TMHMCBMCHHBIM MATCMATUYCCKUM SA3LIKOM,
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NPUMEHUMBIM  IIpM  U3Y4YEHUU  [OPEAMETOB  €CTECTBEHHO-
MAaTeMaTUYECKOTO LIMKJIA, Pa3BUTUE UCCIIEIOBATENbCKUX YMEHUI;
pa3BI/ITI/I€ YMGHI/Iﬁ O6OCHOBI:IB3TI: CBOMU BBIBOAbI U HpOBOIII/ITB
JIOKA3aTeJIbHbIE PACCYKIACHUA.

JINYHOCTHBIE 1eJIN:

paSBI/ITI/Ie TBOp‘IeCKI/IX CHOCO6HOCTCfI, HUHTYHWINUN, HaBBIKOB
CaMOCTOSATEIILHON JIeATEIIHHOCTH

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

JTEMCTBUTEJBHBIE YUCJIA

16

Llenble u pamuoHanbHble yucia. J[eMCTBUTENbHBIE 4YHCIA.
beckoneuHo yObIBaromias TeoOMeTpUuYecKas MPOTPECCHs.
Apudmernueckuil KOpeHb HaTypalibHOM cTeneHu. CTeneHb
C PALIMOHAIIBHBIM U JIEUCTBUTEIIBHBIM ITOKA3ATEIEM.

Ilpeomemmnoie yenu:

Pa3BUTHUEC TIOHATHUA )IGf/iCTBI/ITGJ'IBHOFO qucjila KakK pe3yibTara
BBICTPaUBaHNs HAYYHOW TEOPUM JACUCTBUTENBHBIX YHCENT Ha
OCHOBAHUU MOHATHS TIPeJieia YHCIOBOM TOCIEI0BATEIbHOCTH;
dbopMUpOBaHUE MOHATHS CTENIEHU C AEUCTBUTENBHBIM MIOKa3aTelleM
KaKk OCHOBBI I M3Y4€HUS CTENEHHOM, TOKa3aTeIbHOM,
orapuMUIecKoit GyHKITUI;

pa3BUTHE  YMEHHMH  NOPUMEHSITh  CBOMCTBA  CTENEHHU  C
JNEHCTBUTENbHBIM MOKa3aTeJIeM MPU MOJEIUPOBAHUM U U3Y4YECHUH
MaTEeMaTHYeCKUX MOJeJed, OMUCHIBAIOIIUX MPOIIECCHl ¢ TTOMOILBIO
CTENEHH C JCHCTBUTEIbHBIM [T0Ka3aTEeJIeM;

dbopMUpoBaHHE yMEHUN NPUMEHATH METOJbl JOKAa3aTeNbCTB U
QITOPUTMBl ~ PEUICHUM MpPaKTUYECKUX 3a7ad, ONHUpasch Ha
M3YYEHHbIE TEOPEMBI U CIIE/ICTBHUSL.

Memanpeomemmnuwie yenu:

pasBuUTHE YMEHHH CaMOCTOSITENILHO OCYILECTBIIATH,
KOHTPOJIUPOBAaTh U KOPPEKTHPOBATH JAEATENBHOCTh B Ipolecce
0000mIeHns,  cUCTeMaTH3allMd M PACHIMpPeHUs  3HaHMI,
MIOJIyYEHHBIX B OCHOBHO IIIKOJIE;

pa3BUTHE CHOCOOHOCTEH K CaMOCTOSITEILHOMY IMOMCKY METOJOB
peleHusl MPaKTUYeCKUX M NPUKIAJHBIX 3ajad, C MPUMEHEHUEM
W3YYEHHBIX METOJIOB;
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— (dopmupoBaHHE YMEHHUH SICHO M TOYHO H3Jararb CBOIO TOYKY
3pEHHs KaK YCTHO, TaK U MUCbMEHHO, TPAMOTHO TOJIb3YSCh SI3bIKOM
MaTE€MaTUKH.

Juunocmmuuvle yenu:

— (¢opMmupoBaHue MHPOBO33PEHHUS,
COBPEMEHHOMY YPOBHIO HAaYKH;

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

— Ppa3BUTHE CHOCOOHOCTH W TOTOBHOCTHU BECTH AMAJIOT C APYTUMU
JIIOJIbMH B IMIPOLIECCE COBMECTHOM EATEIBHOCTH.

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 rpapuuecCKUMH 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 oOpaTHON (PyHKIIHH;

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

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

— TMpUMEHEHHE NpU pEIICHUU YypaBHEHUIH (HEPaBEHCTB, CHCTEM)
CBOMCTB paBHOCHJIbHBIX TPE0Opa30BaHUI;

— oOyyeHHe MeToJaM pelIeHUs HPPALUOHAIBHBIX YpaBHEHUU H
HEPABEHCTB.

Memanpeomemnmnoie yenu:

— oOyueHue mpuemMaM UHTEpIpeTaluu
MPOTEKAIOIIUX 110 CTETIEHHOM 3aBUCUMOCTH;

SABJIEHUN  IIPOLIECCOB,
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pa3BUTHE  YMEHHMM  CaMOCTOATENIBHO  ONPENCNATh  LIENIH
NESTeIbHOCTH 10 W3YYEHHWIO JJIEMEHTApHBIX (YHKIMA U HX
IIPUMEHEHHUIO, HCIOJIb30BaTh BCE BO3MOJKHBIE pECypChl Ul
JOCTH>KEHMS TIOCTABJICHHBIX LICJICH;

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

pa3BUTHE KPUTHUYHOCTH MBIIUICHHS B IIPOLECCE OLEHKU W 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 CTPEMJIEHUA K CAMOCTOSITEJIbHOM TBOPYECKOM M 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 TpadrKa Moka3areabHOU (QYHKIINH;

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

Memanpeomemmnuwie yenu:

MOJICIUPOBAaHUE SIBIEHUM M IPOLECCOB, MPOTEKAIOUIMX IO 3KC-
MNOHEHIMAJIbHON 3aBUCHMOCTH, C HOMOIIBI0 (GOpPMYN 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
HAOJII0JICHNS 3@ TIOBE/IEHUEM HKCIIOHEHIIMAIbHBIX 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 yYrioB a U —o. Popmynsl cioxeHusa. 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 PEAJBHOTO
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. YpaBHeHHe SINX=a. YpaBHCHHUC
tgx=a. Pemenwe TPUrOHOMETPHUCCKUX  YPABHCHHIM.
[Ipumepsl pelieHHss NPOCTEUIINX TPUTOHOMETPUUYECKUX
HEPABEHCTB.

Ilpeomemmnuie yenu:

BBEJICHUE TIOHSTHI arcsin 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 (kBampaTHBIX,

MOKa3aTeIbHbIX, HPPALUOHATBHBIX, JOTAPUPMHUUECKUX) C
oTOOpOM KOpHEH U3 3aJaHHOTO TPOMEXYyTKa. PerieHue
TPUTOHOMETPHUYECKHUX ypaBHEHUI 0a30BOro u
MOBBIIIIEHHOTO YPOBHEH CII0HOCTH C OTOOPOM KOpHEH M3
3aIaHHOTO TPOMEXYTKa. PelieHne 3amad Ha MPOLEHTHI,
YacTH, JI0JIM, Ha KOHIIEHTPALMI0, 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 TPUTOHOMETpUUecKUuX (QyHKIui. CBoMCTBa
by Yy =c0SX u e€ rpaduk. CpoiictBa (yHKIUU
y=sinX u e rpapuk. CoiictBa ¢QyHKIMH Y =tgX U eé
rpa¢uk. OOpaTHbIe TPUTOHOMETpUYECKHUE HYHKIIUH.

Ilpeomemmnoie yenu:

BBE/ICHHE MOHATHS TPUTOHOMETPHUECKON (PyHKIUH,
dopMupoBaHWE YMEHWI HAXOIUTh OOJIACTH OINpPEICICHUS |
MHO>KECTBO 3HAYCHUH TPUTOHOMETPUIECKUX (PYHKIIHIA;

o0y4yeHHe HCCIIEJOBAHUIO TPUTOHOMETPUUECKUX (DYHKIMI Ha
4ETHOCTh M HEUETHOCTh M HAXOXKJICHUIO MepHoia GYHKIUH;
U3y4eHUe CBOMCTB QyHKIMHA Y =COSX, Yy=sinx, Yy=10x,
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y =Ctgx, oOy4eHue rpaduKkoB  QYHKIOHA U
NPUMEHEHHIO CBOWCTB (YHKUMH NpU PEHICHUH YpaBHEHWH U
HEPABCHCTB.

03HAKOMJICHHE C OOpPAaTHBIMU TPUTOHOMETPUYECCKUMHU (PYHKIHSIMH,
UX CBOMCTBAaMU U TpaprKaMH.

IIOCTPOCHUIO

Memanpeomemmnbwie yenu:

3HAaKOMCTBO C  MAaTEMaTHYEeCKMM  TOJIKOBAHMEM  TMOHSITHS
MEePUOJUYHOCTH, HUMEIOIIET0  BAXXHOE  MHUPOBO33PEHUYECKOE
3HaUYCHHE;

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

3HAKOMCTBO C CHHYCOMJOM Kak TIpaduKOM TapMOHHUYECKUX
KOJICOaHMIi;

3HAKOMCTBO ¢  (QopMylnaMH,  TIO3BOJISIONIMMH  HAXOJWTh
npuOMMKEHHBIE 3HAYeHUS SINX W COSX, C  TIOMOUIBIO
MHOTOYJIEHOB.

Jluunocmmuote ueau.

pacuMpeHue npeacTaBieHuil 0 B3aUMHO OOpaTHBIX AEHCTBUSAX;
pa3BUTHE BBIYUCIUTENBHON, aNrOPUTMUYECKON U rpaduueckoit
KYJIbTYPBI;

pa3BUTHE TBOPYECKON HMHUIIMATHBBI, HUCCIEI0BATEIbCKUX YMEHHH,
CaMOKPUTUYHOCTH.

MMPOU3BOJIHAS 1 EE TEOMETPUYECKHN
CMBICJI

19

[TpousBonnas. [IpousBoanas crenennoit pynkuuu. [Ipasuia

muddepeHIupoBaHUsL. [IpousBoaHbIE HEKOTOPBIX
AJIIEMEHTApHbIX  (DYHKIHIL. I'eomerpuueckuii  cMbICI
MIPOU3BOJHOM.

IIpeomemmnoie yenu:

3aBepleHre (pOpMUPOBAHMS MPEICTABICHUS O Mpeesie YUCIOBOH
II0CJIEZIOBATEIbHOCTH;

3HAKOMCTBO C TMOHATUAMHU THpeAena (QyHKIMM B TOYKE M Ha
0ECKOHEUYHOCTH, M  aCHUMITOTaMH Tpapuka (QYHKIUH, CO
CBOMCTBaMU NpeesioB (QYHKIIHIA;

dbopmupoBaHue Tpa@UUECKOro MpPeJCTAaBICHUS O HENPEPHIBHOCTH
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2SIV

oOyueHue BBISBJICHUIO HENPEPBIBHBIX (YHKIUN C Omnopoil Ha
OTIpe/IeIeHre HETIPEPHIBHOCTU (DYHKIMH (B TOUKE; HA HHTEPBAJIE);
3HAKOMCTBO C IIOHATHEM IPOU3BOAHON (YHKIMU B TOYKE U €€
(U3UYECKUM CMBICIIOM;

dbopMHpOBaHHE HaYyalbHbIX YMEHHUHW HAXOJIUTh IPOU3BOJHBIE
AJIEMEHTapHbBIX (PYHKIUI HA OCHOBE OIpEEIeHHs TPOU3BOIHOM;
BJIAJICHUE IIpaBUJIaMU T hepeHInpoBaHus CYMMBI,
IPOU3BEAECHNUS M  YacTHOro JABYX (YHKIUH, BbIHECEHHUS
MOCTOSIHHOTO MHOKHTEJS 32 3HAK IMPOU3BOJIHOM;

3HAaKOMCTBO C JuddepeHpoBaHueM CI0XKHON (QYHKIMH H
MIPABHJIOM HAXOKJEHUS MPOU3BOIHOM 00paTHON QPyHKUINU;
00y4YeHHE WCTOJIb30BaHUI0 (HOPMYIBI TPOU3BOJHON CTETIEHHON

Gyukiun f (X) = xP s moGoro melicTBUTENBHOTO YKCIa i

dbopMUpOBaHKE YMEHHSI HAXOJUTh TPOU3BOAHBIC 3JIEMEHTAPHBIX
byHKIU;

3HAKOMCTBO C T€OMETPUUYECKUM CMBICIIOM MTPOU3BOAHON, 0OyUCHHE
COCTaBJICHUIO YpaBHEHHUs KacaTelbHOM K rpaduky (GYHKIHH B
3aJaHHOU TOUYKE.

Memanpeomemnuwie yenu:

UCTIOJIb30BaHUE  (DU3MYECKOTO  CMBICIAa  MPOM3BOJHOW ISt
OTIPEJICIICHHUS] CKOPOCTH JIBKCHUS MAaTCPUATLHON TOYKH B TAHHBIN
MOMEHT BpPEMEHH,

YCTAHOBIICHHE CBSI3M MEX]y 3HAYCHHUEM MPOU3BOJHON (pyHKIMU B
JTAHHOW TOYKE M TAHTCHCOM YIJla KacaTelIbHOW, MPOBEIEHHON K
rpaduky GyHKIIUU B JAHHOU TOYKE;

dbopMUpOBaHUE MOHATHUS Mpeesa MOCIeA0BaTEeIbHOCTH MIOIaAeH

n
MMpaBUJIBHBIX 2" - YIrOJIbHUKOB, BIIMCAHHBIX B OAUH U TOT K€ KPYT.

Jluunocmmuote ueau.

BOCIIMTAHUC TTAaTPUOTU3MA, TOPAOCTH 34 CBOIO POI[I/IHy Ha ITpUMEpPC
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KU3HU U OCATCIBHOCTH OTCUYCCTBCHHBIX y‘-IéHI)IX — MaT€MaTukKoB
(JIobauesckuii H.11.);

— pasBurue abCTpaKTHOTO MBIIUIEHUS, ¢dbopmupoBaHue
MPEICTAaBICHHA O OECKOHEYHO OOJBIIUX M OCCKOHEYHO MAaJIbIX
BECINYNHAX,

- paSBI/ITI/Ie TBOp‘-ICCKI/IX CHOCO6HOCTGI\/'I, I/IHTYI/IIII/II/I, HABBIKOB
CaMOCTOATEILHON NEITEIbHOCTH.

IMPUMEHEHME ITPOU3BOIHOM K
HCCJIEJJOBAHUIO ®YHKIINHN

19

Bo3pactanne wu  yObiBaHHe ~ (QYHKUUU. OKCTPEMYMBI
¢byukuuu. IlpuMeHeHue TNPOU3BOAHONM K IOCTPOEHUIO
rpadukoB ¢yHkimid. Hanbosnbliee 1 HauMeHbIIee 3HAYCHUS
¢byukuun. Beimyknocts rpaduka GyHKIINHM, TOUKH 1eperuoa.

Ilpeomemnuie uenu:

— oOydyeHHe NPUMEHEHUIO JOCTATOYHBIX YCJIIOBHHA BO3pACTaHHS H
yObIBAaHUS I HAXOXKJICHUS IPOMEKYTKOB MOHOTOHHOCTH
byHKIINH,

— 3HAKOMCTBO C TIOHATHSAMH TOYEK JKCTpemMyMa (DYHKIIWH,
CTAllMOHAPHBIX M KPUTHYECKHX TOYEK, C HEOOXOJUMBIMU H
JOCTaTOYHBIMH YCIIOBUSMHU SKCTpeMyMa (pyHKIIHH;

— 00y4eHHe OUCKY (BBIYMCIICHUIO) TOUEK SKCTpeMyMa (pyHKIIHH;

— oOyyeHHe HaX0XJACHHUIO HAauOOJBIIEr0 M HaUMEHBIIETO 3HAYCHUH
(GYHKIMH C TOMOIIBIO TPOU3BOTHOM;

— 3HAKOMCTBO C MOHSATHEM BTOPOW MPOU3BOAHON (yHKIUU u e
(U3UYECKUM CMBICIIOM;

— TMpUMEHEHHUEe amnmapara BTOpPOl MPOU3BOJHON Il HAXOXKACHUS
MHTEPBAJIOB BBITYKJIOCTU U TOYEK Neperuda GyHKINY;

— ¢opMupoBaHUE YMEHUSI CTPOUTH rpaduku PyHKIUNA-MHOTOUICHOB
C TIOMOIIbIO MIEPBOM MPOU3BOAHON M BTOPOU MTPOU3BOTHOM.

Memanpeomemnvle yenu:

— ¢opMupoBaHHE TPEACTaBICHUNH 00 OSKCTpEMaNbHBIX 3aJadax
(3amauax Ha ONTUMU3AIINIO) B HAyKe, SKOHOMHUKE, IPOU3BOJICTBE;

— oOyyeHHWe MeTOAaM  pelIeHus  3afad Ha  HaxO0XICHHE
MHOTOYTOJIbHUKOB ~ HauOOJNbIIEH  MOMAAW, BIUCAaHHBIX B
OKPYXHOCTB;
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— oOyyeHue MeToJaM pelIeHHs] 337ady Ha HaXOXKJICHUE BBICOTHI
KOHyca HamOoyblmero oobéMa, BIUCAHHOTO B cdepy 3aJaHHOTO
panuyca;

— oOyuyeHue MeToJaM peUIeHUs NPUKIAJAHBIX 3a/ay, CBS3aHHBIX C
UCCJIEJIOBAaHUEM XapaKTEPUCTUK IPOLECCOB, MPOTEKAIOIIUX B
¢usuke, OMOJOTMM, XUMHUH, SKOHOMHUKE W HHTEPIPETUPOBATH
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
pelieHns 3a/1a4 Ha ONTUMHU3AIIHIO;

— Ppa3BUTHE BBIYHUCIUTEIBHOM, AJITOPUTMHUYECKOW M TpadudecKkoit

KYJIbTYpBHI.
\Y] HUHTEI'PAJI 14
[TepBooOpa3nas. IlpaBuna HaxoXIeHUS TMEPBOOOPA3HBIX. Ilpeomemmnoie yenu:
[Inomane  KpUBONMHEHMHOW  Tpameuud W HMHTErpal. — O3HAaKOMJICHHE€ C  TIOHATHEM  TepBoOOpa3HOH, 0OydeHHE
Brruncnenue unrerpanoB. Beruncnenue miomaneit puryp c HAXO0XJICHUIO nepBooOpazHoit JUTSt CTENEHHOMN u

IIOMOIIBKO HUHTErpalioB. HpI/IMeHCHI/Ie HpOPI3BOI[HOfI u
HHTErpajia K peICHUIO IIPaKTUYCCKUX 3aaa4.

TPUTOHOMETPUUECKUX (PYHKIIUIA;
— O3HAKOMJIGHHE C T[IOHSATHEM MHTETPUPOBaHUA U OOydeHHE

OPUMEHEHUIO TpPaBUJ  UHTETPUPOBAHUS MpPU  HAXOXKICHUU
NepPBOOOPA3HBIX;
— ¢opmupoBaHue TOHATHS KPUBOJIMHEHHOU Tparmeuuu,

03HAKOMJICHHE C TOHATHEM ONpeAeIEHHOTO MHTerpaia, o0ydeHue
BBIUMCIICHUIO IJIOLIAIM KPUBOJIMHEHHON Tpamneuuy B MpOCTEHIINX
cilyyasx.

Memanpeomemmnuvle yenu:

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

— TPUMEHEHUE MHTErpaloB Uil  BbIBOAA opMmynbl  00bEMa
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HaKJIOHHOM IIPU3MbI, IUPaMHUIbl, KOHYCAa,
— HNPUMCHCHHUEC UHTCTPAJIOB IAJId PCIICHUA (1)PI3PI‘I€CKI/IX 3aza4,
— pemcHUC 3a4a4 Ha IBHMKCHHUEC C IPUMCHCHUCM NHTCIPAIOB.
JIuunocmmuule yenu:
— Pa3BUTHE BBIYUCIUTEIBHON U AITOPUTMUYECKOH KYJIBTYPBI;
— paclMpeHue NpeaCcTaBICHUN O B3aUMHO OOpaTHBIX ACUCTBUSX.

KOMBHUHATOPHKA.

12

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

Pasmerienns.

Ilpeomemnuie yenu:

— OBJAJCHHE OJHUM U3 OCHOBHBIX CpPEJACTB IIOJCYETa YHCIIA
Pa3ITUIHBIX COCMHEHU N (KOMOMHATOPHBIM MIPaBUIIOM
MIPOU3BE/ICHNUSA);

— 3HAKOMCTBO C MEPBBIM BHJIOM COCMHEHUN — MEPECTAaHOBKAMH,

— JIEMOHCTpaI¥s MPUMEHEHHs MPaBUia TTPOU3BEIACHUS TIPH BBIBOJIE
dbopMyIIBI YKCIIa IEPECTAHOBOK M3 N 3JIEMEHTOB;

— BIIQJICHUE TOHATHEM pPa3MEIIeHUus W3 M 3JeMEHTOB 1o N. 3HATh

dopmyny s BerumcimeHms Al - YHCIa pa3sMELICHHIT W3 M

3JIEMEHTOB MO N, yMETh MPUMEHSTH €€ NP PEIICHNUH 3a]1ay;
— BJIaJICHUE MOHSATHUEM COYETaHHM 6e3 MOBTOPEHMI U3 M IJIEMEHTOB

no n. 3Haue ¢opMmynsl i BbMMCIeHHs Ch - 4Hcna

BCEBO3MOXHBIX COYETAaHMH U3 M DJJIEMEHTOB MO N, YMEHHE
MPUMEHSTH €€ IPU PEIlIeHUH 3aay;

— YMEHHE pacKIaplBaTh cTeneHb OuHOMa mo (opmyne HrproToHa
IpU HAXOXJICHUH OWHOMHANBHBIX KOA(P(OUIUEHTOB C MOMOIIBIO
TpeyronpHuka Ilackansa. I[IpumeHsTH MOJIydeHHBIE 3HAHUS MPU
pEeIlIeHUH 3a/1au.

Memanpeomemnuvle yenu:

— 3HAaKOMCTBO C pOXICHHEM KOMOWHATOpPUKA KaK  HayKH,
MO3BOJISIOIIEH aHATM3UPOBATH TOJIOBOJIOMKH M a3apTHBIE UTPHI;

— TpUMEHEeHHWE KOMOMHATOPHBIX METOJOB B CTATUCTHUKE, T'€HETHKE,
JUHTBHUCTHKE, MPU PEIICHUH TPAHCHOPTHBIX 3ajay, MPH CO3JIaHUU
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U JIEKOAMPOBaHUS MHU(PPOB, B UHPOPMATUKE U JIP.

Jluunocmmuule yenu:

— pa3BUTHE aHATUTHYECKUX CIIOCOOHOCTEH U MHTYUIINH;

— UWHTETPUPOBAHWE B JIMYHBIA ONBIT HOBOW, B TOM YHCIE
CaMOCTOSATENIBHO MOJYYCHHOH HH(OpMAITHH.

Vi

3JEMEHTHI TEOPUA BEPOSITHOCTEM

12

CoObrtus. KomOunanum cob6biTiil.  IIpoTHBONONIOXKHBIE
coObITHs. BepostHOCTh cOOBITHA. Cll0KEHHE BEPOSATHOCTEM.
HezaBucumble  coObITHSA. YMHOXKEHHE  BEPOSTHOCTENL.
CraTucTtrueckas BEpOsITHOCTb.

IIpeomemmnuie yenu:

— 3HAKOMCTBO C pa3IMYHBIMH BHWJIaMU COOBITHH, KOMOWHAIIASIMU
COOBITHIA;

— BBEIEHHE TOHATHUS BEPOSTHOCTH COOBITHS (B KIIACCHYECKOM
NOHUMAaHHUN) U O00y4YeHHE HAaXO0XKJIEHUIO BEPOSTHOCTH CIy4alHOTO
COOBITHS ¢ OYEBHIHBIMH OJIATONIPUATCTBYIONUMH HUCXOIAMU;

— 3HAKOMCTBO C TEOPEMOH O BEPOSTHOCTH CYMMBI JIBYX
HECOBMECTHBIX COOBITHII M €e NMPUMEHEHHWEM, B YaCTHOCTU MpH
HAXO0/IEHUU BEPOSTHOCTH MTPOTUBOTIOJIOKHOTO COOBITHS;

— 3HAKOMCTBO C TEOpPEMON O BEpPOSATHOCTH CYMMBI JBYX
MIPOU3BOJILHBIX COOBITHI;

— HHTYUTHBHOE BBEJICHHE NMOHATHS HE3aBHUCUMBIX COOBITHIA;

— oOyyeHHEe HaxOXJCHHIO BEpPOSTHOCTU IMPOU3BEACHUSA JITHOO0T0
YHClla HE3aBUCUMBIX B COBOKYITHOCTH COOBITHH;

— 3HakoMcTBO ¢ (Gopmynoit bepuymim, nparomeii BO3MOXHOCTh
HAXOJWUTh BEPOSITHOCTh Pa3HOOOpPa3HBbIX KOMOWHAIMI COOBITUN B
CepUsX OJHOTUIIHBIX OMBITOB, B KaXJIOM M3  KOTOPBIX
bukcupyeMoe coobITHE INOO0 MPOUCKXOTUT, TMOO HE TPOUCKOIUT.

Memanpeomemnule yenu:

— YMEHUE BBIUUCIATH BEPOSTHOCTU COOBITUN B PEaTbHOM HKU3HU;

— (dopmupoBaHME  TPEACTABICHUH O  MeTojJax  00paboTKu
UH(OpMAIINH.

Jluunocmmuvwle uenu:

— ¢opmupoBaHue MHPOBO33pEHMUS, COOTBETCTBYIOILIETO

COBPEMEHHOMY YPOBHIO HayKH;
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— BOCIMTaHHUE NATPUOTU3MA, TOPAOCTHU 3a cBOrO Pomuny Ha mpumepe
KU3HU U JIEATEIbHOCTH OTEUECTBEHHBIX YUEHBIX — MATEMAaTHUKOB
(MapkoB A.A., JlanmynoB A.M., Konmoropos A.H., Xunuun A.A.,
I'menenxo b.B.);

— pa3BUTHE CIIOCOOHOCTHM M TOTOBHOCTH BECTH JHAJIOT C IPYTrUMU
JOAbMH B MPOIIECCE COBMECTHOM €ATEIbHOCTH.

Vi

CTATUCTUKA

10

Cnyuvaitnele BenuuuHbl. lleHTpanbHble TeHAeHUUU. Mepbl
pasbpoca.

Ilpeomemmnoie yenu:

— (dopmupoBaHHE MOHITHS CIY4ailHON BEJIMYHMHBI, TIPEJICTABICHUS O
pacupeneneHuy 3HAYeHUH JUCKPETHOM CIy4yallHOM BEJIMYMHBI B
BHJIC YaCTOTHOM TaOJIUIIHI,

— BBEACHHE TIOHATHUS TEHEPATbHOM COBOKYMHOCTH W BBIOOPKH,
JIEMOHCTpAIUsl TIPUMEPOB PETMPE3ECHTATUBHBIX BHIOOPOK 3HAUCHUM
CIy4ailHOU BEJIMYUHBI;

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

— oOyyeHHe TPEICTaBICHUA O MaTEeMaTHYeCKOM OXUAAHUH H
YMEHHM BBIUUCISATH MAaT€MaTH4YEeCKOE OXKHUJAHUE CIIydalHOM
BEJIMYMHBI C KOHEYHBIM YHUCIIOM 3HAYCHHI;

— BBEICHHE OCHOBHBIX Mep paszdpoca B3HAUYCHUN CIIy9allHOU
BEJIMYMHBI: pa3Max, OTKJIOHEHHE OT CPETHET0, IUCIEPCHIO.

Memanpeomemnuvle yenu:

— pacuiMpeHue CpeacTB MOJCIUPOBAHUS peaJbHBIX IMPOIECCOB H
SIBJICHHI;

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

JIuunocmmnuvie yenu:

— paclIMpeHue NPEeACTaBICHUN O YMCIOBBIX MHOKECTBAX;

— pa3BUTHE TOTOBHOCTH K CamM0o00Opa30BaHUIO HA MPOTSHKEHUH Bcel
JKW3HU, KakK YCJIOBHIO YCIEIIHOTO JOCTHKEHMSI TMOCTaBJIEHHBIX
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1eneil B BRIOpaHHOU cepe NesaTenbHOCTH.

Vi

SAK/IIOYUTEJIBHOE ITIOBTOPEHHE KYPCA
AJITEBPBI n HAYAJI AHAJIN3A nrPu
IMOJAIOTOBKE K MTOIOBON ATTECTAIIAM IO
MATEMATHKE

30

Pemrenne npocrenmmx JIMHENHBIX, KBAIPaTHBIX,
palMoHAIBHBIX, TOKA3aTEIbHBIX U JIOTApU(DMHUUECKUX
HEpaBEHCTB. PenieHre HepaBeHCTB MOBBIIIEHHOTO YPOBHS
CJIO’)KHOCTH (KBaJIpaTHBIX, MOKA3aTEeIbHBIX,
MppalMOHANIbHBIX, JIorapudMuieckux). Pemenue cucrem
HEPaBEHCTB TOBBIIIIEHHOTO YPOBHS CJIOKHOCTH
(KBampaTHBIX, TOKA3aTEIIbHBIX, PAIIUOHATHHBIX,
norapudmudeckux). Urenne rpadikoB 3aBUCUMOCTEH,
WHTEpIpeTarus nH(GopMaIum, MpeCTaBICHHON Ha HUX,
yMEHHe JIenaTh BbIBOAbI. MIHTepnpeTanus nHpopMaIui,
MPEACTABICHHON HAa UarpaMmax U yMEHHUE J1eJ1aTh BBIBOJBI.
['eomeTpuueckuii 1 GU3NUECKUA CMBICIT TIPOU3BOTHOM.
[IpuMeHeHre TPOW3BOJHOM K HCCIAEAOBAHUIO (YHKITUH.
Pewrenne 3amau Ha nBwxkeHue. J[BUKEHHE NPOTAKEHHBIX
ten. JIpuxenue mo Boje. CpenaHssi CKOpOCTh. 3ajJayd Ha
MIPOU3BOUTENBHOCTh. Pemienne 3amau Ha Temy: «llonsiTue
BeposATHOCTH. [IpakThueckue 3agayd Ha BBIUYKCICHUE
BepositHocTel.  IIpocredimme mpaBuna W GOPMYIIBI
BBIYMCIIEHUS] BEPOSITHOCTEM». Pelienne 3a1au Ha MpOIEHTHI
C SKOHOMHUYECKUM coJepkaHrueM. MeTopl penieHus 3aaad ¢
napaMmeTrpamu (aHaJIUTUYECKUH, rpa@uueckuii). YpaBHEHUS:

KBaJpaTHLbIC, HppalMOHAJIbHEBIC, IIOKa3aTCJIbHBIC,
JIOFapI/I(bMI/I‘ICCKI/IC, TPUTOHOMCTPUYICCKHUC.
Hep adBCHCTBA. KBaApaTHBIC, IIOKa3aTCJIbHEIC,

J'IOFapI/I(I)MI/ILIeCKI/Ie. Pemenue 3agau Ha ACIINMOCTD, 3a71a4 C
OCIIOYHUCICHHBIMH HCU3BCCTHBIMU.

Ilpeomemmnuie yenu:

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

— BIameTh mpuéMaMu pemeHus 3agad tuma 13, 15, 17, 18, 19 wus
JEMO EI'D.

Memanpeomemnule yenu:

— yYMEHHE CaMOCTOSTEIHHO ONPENENsATh IIeM CBOEro OOydeHHS,
CTaBUTh U (popMynupoBaTh Ui ceOs HOBblE 3aJauu B y4uébe u
MO3HABATENIBHON JIeATENbHOCTH, Pa3BUBATh MOTHUBBI U UHTEPECHI
CBOEH IMO3HABATEIBHON IESITEIbHOCTH,

— YMEHHE CaMOCTOATENBHO IJIaHUPOBATh MyTH JOCTH)KEHHUS 1IeieH, B
TOM 4YHCIIe aJbTepHAaTUBHBIE, OCO3HAHHO BHIOMpATh HauboJIee
s dexTuBHBIE CMOCOOBI pPEIICHHS YYEOHBIX M TI03HABATEIbHBIX

3a7a4;

— pa3BUTHE YMEHHI CaMOCTOATENILHO OCYIIIECTBJIATh,
KOHTPOJIUPOBAaTh M KOPPEKTHPOBATh JEWCTBUS B IIpoIEcCe
0000mICHUS,  CHUCTEMaTH3allid W pacIIMpeHUs  3HaHHMH,
MOJIyYEHHBIX B OCHOBHO IIIKOJIE;

— ¢opMupoBaHHE  yYMEHHUU  CAMOCTOSITENIBHO  OCYIIECTBIATS,

KOHTPOJUPOBATh U KOPPEKTUPOBATH CBOK JICSITEIBHOCTb IMpH
BBINIOJIHCHUH 3aJaHHil;

Jluunocmmnvwle uenu:

— ¢opMupoOBaHHE OCHOB CaMOBOCHIHTAHUS B MPOIECCE BBHIMOIHEHUS
paboT pa3HOTro ypOBHS CIIOKHOCTH;

— pa3BUTHE TBOPYECKUX CHOCOOHOCTEH,

HWHTYUIIUHU, HABBIKOB
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CaMOCTOATEILHON NEITEILHOCTH.

UTOT'O

136

I'eomeTpus, 10 knace

Ne I'naBa/ Conep:kanne MaTepuajia Koua-Bo | lesin o0yuenusi
IL/11. 4acoB
[ MMOBTOPEHUE. BBEJEHUE B IIPEJMET 10

TpeyroabHuKH, Kiaccuduranus TPEYrOJIbHUKOB,
3amMeyYareNbHble JIMHUM W TOYKM B  TPEYTOJbHUKE.
PaBHOOEIpeHHBI W PaBHOCTOPOHHUN TPEYrOJBHUKUA HX
cBoiicTBa. OKpY)KHOCTh, BIIMCAaHHAas B TPEYTOJIbHUK,
OKPYXHOCTb, OIIMCaHHAasi OKOJIO TPEYTOJIbHUKA.

PaBenctBo u mopoOue TpeyroiabHuKoB. CpeaHsisi JHUHUA
TPEYroJbHUKA. [IpsiMmoyronbHbIE TPEYTOJIbHUKH.
Tpuronomerpuueckue GyHKIUH OCTpbIX yrioB. [liomans
TPEYroJabHUKA.

YeTbIpEXYroMbHUKH, KIaCCU(PUKAIUSA YeThIPEXYTOJIbHUKOB,
CBOWCTBA U MPHU3HAKHU MapajuiesiorpaMMa, MpsMOYTOJIbHUKA,
KkBajparta, pom0Oa. Tpanenus, cpeHss TUHUS TPATICIIHH.
OKpy»XHOCTb, BIIMCAHHAs B YETBIPEXYTOJIbHUK.
OKpy)XHOCTb, ONHUCaHHasg OKOJO  YEThIPEXYTrOJIbHUKA.
DopmyJIbl IIIOIIAACH YETBIPEXYTOJIBHUKOB.

OKpy»XHOCTb. YTJIbl U OTPE3KH, CBA3AHHBIE C OKPY>KHOCTBIO.
[Ipeamer  crepeomeTpuu.  AKCHOMBI  CTEPEOMETPHH.
Hekortopsie cneacTBus u3 akCUOM.

Ilpeomemmnoie yenu:

cUCTeMaTH3alus 3HaHUW O TPEyroJibHUKaxX, MPUMEHEHHUE CBOWCTB
MeauaH, OMCCEKTPUC, BBICOT JJIS pEIIeHUs 3a/1a4;

BJIQJICHUE TIOHSTHEM «TE€OMETPUYECKOE MECTO TOYEK», YMEHHE
NPUBOJUTH MpUMEpPHbl. YMeHHe (GOpMyIUpoBaTh U JO0Ka3bIBaTh
CBOIMCTBAa W MPU3HAKU PABHOOEIPEHHOTO M PABHOCTOPOHHETO
TPEYrOJIbHUKOB;

YMEHHE JOKa3blBaTh, YTO B TPEYroJbHUK MOXHO BIIHCATh
€MHCTBEHHYI0 OKpPY)KHOCTb M OKOJIO TPEYrojJbHUKAa MOKHO
OTHCaTh €JMHCTBEHHYIO OKPYKHOCTb;

ymeHue (OpMyIupoBaTh MPU3HAKA PAaBEHCTBA M MOA0OHS
TPEYrOJbHUKOB, CBOMCTBA CPEIHEN TUHUY;

YMEHHE BBIPAXKaTh CTOPOHBI MPSAMOYTOJIBHOTO TPEYTOJIbHUKA Yepes3
OJIHY U3 IJaHHBIX CTOPOH U OCTPBIN YT OJ;
yMEHUE BBIBOJUTH (OPMYNIBI  UIs
TPEYTOJIbHUKOB;

yMeHue (GopMyaupoBaTh CBOMCTBA U MPU3HAKU MapajuieorpamMmma,
npsMOYTOJIbHHKA, KBajipaTta u pom0a;

HaXOXIACHUA  ILIOoIIaaun
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— YyYMEHHUE BBIBOAWTH (GOPMYNy I HAXOXKICHHUS JIMHBI CpeIHEel
JUHUU Tpaneluu;

— yMmeHue QGOPMYIUPOBATh YCIOBUS, MPH KOTOPBIX OKPYKHOCTH
MOHO BIIUCATh B YETHIPEXYTOJIBHUK U ONUCATh OKOJIO HETO;

— YyYMEHHE BBIBOJUTH (QOPMYNIBI IUIOMIQNEH TPSIMOYrOJIbHUKA,
KBaJipara, napajienorpamma, pom0a, Tpaneru;

— yMmeHue (GopMynupoBaTh M JIOKAa3bIBaTh TEOPEMBI O BIHCAHHBIX
yriax, o0 yrie Mexay KacaTeJIbHOM W XOpIol, 00 OTpe3kax
MEPECEKAIOIINXCSl  XOpJ, O KBaJpare KacaTelbHOW. YMeHue
BBIBOJUTH (DOPMYJBI JIT BBIYUCICHUS YIJIOB MEXKIY JIBYMS
CEKYIIMMHU, TPOBEAEHHBIMU U3 OJTHON TOUYKH,

— yMEHHE MEePEYUCISITh OCHOBHBIE (DUTYpPHI B MPOCTPAHCTBE (TOUKA,
npsiMasi, II0CKOCTh), (OPMYIUPOBATh aKCHOMBI 00 MX B3aHMHOM
PaCIoJIOKEHUN W WUTFOCTPUPOBATH 3TH aKCHOMBI MIpUMEpamMu U3
OKpY>Kalollle Cpeibl;

— yMmeHue QOopMyIHpOBaTH M JOKa3bIBaThb TEOpPEMY O IUIOCKOCTH,
MPOXOSIIeH Yepe3 MpsMyI0 M HE JeXKallyl0 Ha HEW TOYKy, U
TEOpPEMY O IUIOCKOCTH, MPOXOIAIICH uepe3 ABE MEepPEeCeKArOINecs
MpsIMBIE.

Memanpeomemnuwie yenu:

— IOATOTOBKA K TIPHUMEHEHMIO 3HAaHUM 10  IUIAHUMETPHUH,
MOJYYEHHBIX B OCHOBHOHM IIKOJIE, K H3YYEHHUIO CTEPEOMETPHUH,
TPUTOHOMETPUH, MATEMATUYECKOTO aHAIN3A;

— pa3BUTHE YMEHUI CaMOCTOSTEIIbHO OCYIIECTBJIATh,
KOHTPOJIUPOBaTh U KOPPEKTUPOBATh JIEUCTBHUS B IMPOLECCE
000011eHus,  CHCTeMaTU3allud W paclIMpeHus  3HaHUH,
MOJIYYEHHBIX B OCHOBHOM LIKOJIE;

JIuunocmmnuvie yenu:

— cucTeMaru3anusi 3HaHUM 10 IUJIAHUMETPUHM, TIOJIyYCHHBIX B
OCHOBHOHM  mikonie, i 3()(PEeKTUBHOTO OCBOCHHUS  Kypca
CTEepeOMETPUU U ycrmemHod nmoarotoBku k EI'D mo mpodunbHoi
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MaTeMaTHKe;

pa3BUTHE TOTOBHOCTH K CaMOOOpa30BaHUIO HA MPOTSDKEHHH BCEH
KU3HU, KaK YCIOBHIO YCHEIIHOTO JOCTHKEHHS IIOCTaBICHHBIX
1eJield B BRIOpaHHOU chepe NesaTeIbHOCTH

pacimmpeHue NpeACTaBICHUH 00 aKCMOMAaTHYECKUX IMOCTPOCHUSIX
reoMeTpuH (Hay4yHOU Teopun).

MAPAJUIEJIBHOCTH ITPSIMBIX U INIOCKOCTEM

16

[TapannensHOCTH
(mapannenbHble
napajyuiebHOCTH

NpSAMBIX, TNPAMOM W IUIOCKOCTH
mpsiMblE B TPOCTPAHCTBE, TMPHU3HAK

MPSIMBIX B POCTPAHCTBE).
[TapannensHOCT HOpsIMOM W TUIOCKOCTH.  B3anmmHoe
pacnosioxKeHue MPSIMBIX B IIPOCTPAHCTBE.
CkpemuBaroniyecs: npsMble. YTIJIBI C COHalpaBiICHHBIMU
CTopoHaMH. B3anmHOe  pacrosnoxeHue  MpsIMBIX B
MPOCTPAaHCTBE. YTroia Mexay mnpsmbiMu. [lapamienbHbie
miockoct.  CBOMCTBAa  MapajUIeNbHBIX  IUIOCKOCTEM.
Terpasap. Ilapamnenenunen.  IloctpoeHue — cedyeHui
TeTpadpa U napajieienuneaa.

Ilpeomemmnoie yenu:

(dbopMUpOBaHNE MOHATHS NMAPAIEIBbHBIX MPSIMBIX B IPOCTPAHCTBE,
J0Ka3aTCJIbCTBO TCOPEMBI O ITAPAJIJICIBbHBIX ITPAMBIX;
dhopMUpPOBaHKE TIPEICTABICHHS O BOBMOXKHBIX CIIy4asiX B3aUMHOTO
PaCIOJIOKEHUS MPSIMOM U TIIOCKOCTH;

JI0Ka3aTeJIbCTBO YTBEPKIACHUN O TMApPaUICIbHOCTH MPSAMON H
MJIOCKOCTH (CBOMCTBA M MPU3HAK);

dbopMupoBaHUE MPEACTABICHUI O BO3MOMXHBIX CIIydasX B3aMHOTO
PAaCIOJIOKEHUS JBYX MPSMBIX B IPOCTPAHCTBE;

BBEJCHHUE MOHATUSA CKPEIIMBAIOIIMXCSA NPSIMBIX, JT0KA3aTEIbCTBO
TEOPEMBI, BBIPAKAIOMIEH MPU3HAK CKPEIIMBAIOIIMXCS MPAMBIX, U
TEOpEMBbl O  IUIOCKOCTH, HPOXOJAIIEd uepe3 OJHYy U3
CKPELIMBAIOIINXCSA NMPSAMBIX NapajuIeNIbHO IPYTOU MPsSIMOM;
BBEJCHUE IIOHATHS COHANPABJICHHBIX Jy4eil, J0Ka3aTelIbCTBO
TEOpEMBI 00 yriax ¢ COHANpaBICHHBIMU CTOPOHAMU;
dbopmupoBanue MOHATUSA napajuieIbHbIX
JI0Ka3aTelIbCTBO  YTBEPXKIEHUA O T[pU3HAKE U
napajieabHbIX MJI0CKOCTEMH;

dbopMupoBaHUE MPEACTABICHUN O TeTpadpe U Mapalielenumese,
JEMOHCTpalMsl Ha uepTexkax U MOJENSAX UX DIEMEHTOB,
n3o0pakeHne HTUX (Uryp Ha pHUCYHKaX, WIUTIOCTpaLUs C HUX
MIOMOILBIO PA3JIUYHBIX CIIy4aeB B3aUMHOI'O PACIIOJIOKEHUS IIPSIMBIX
U IUIOCKOCTEH B IIPOCTPAHCTBE, IOKA3aTENIbCTBO YTBEPKIACHUSA O
CBOMCTBAX NapaJljIelenunesa,

IJIOCKOCTEH,
CBOMCTBax

31




— BBEICHHC IIOHSTHUS CCUCHUsS, IOCTPOCHHE CCUCHUH TeTpadpa
(mapasnenenurnena), aHadu3 BO3MOXKHBIX BHJIOB  CEUCHUI,
3HAKOMCTBO C METOJAMH ITOCTPOCHUS CCUCHUH.

Memanpeomemmnoie yenu:

— YMEHHE pacro3HaBaTh HA YEPTEKAX, MOJCIAX U B peaTbHOM MHUPE
reoMeTpudeckue GUryphl 1 Teia (MHOTOTPAHHUKHU), IPUMEHSTh UX
CBOMCTBA Ipu MOACIIMPOBAHUHN B €CCTCCTBCHHO-HAYYHBIX o0acTax.

Juunocmmnule yenu:

— pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPAXKEHHS M MBIIUICHUS TPH
N3YUYCHUHU MHOTOTPAHHUKOB U UX CEUEHUU.

NEPIEHIUKYJISIPHOCTbD ITPSIMBIX U
IMJIOCKOCTEM

18

[TepnenqukynsipHbIe psIMbIE B IIPOCTPAHCTBE.
[TapannensHble MpsMbIe, MEPIICHINKYISIPHBIE K TIOCKOCTH.
[Ipyu3Hak nOEepHEeHIUKYIIPHOCTA TMPSAMOA U TUIOCKOCTH.
TeopeMa o0 TpsAMON, NEPHEHIUKYIIPHOU IIIOCKOCTH.
PaccTrosinne or ToukM 10 MmIOCKOCTH. Teopema o TpEx
MEPICHANKYISIpaX. YTOJd MEXIYy NPAMOM M TUIOCKOCTBIO.
JByrpanubiii yrois. llpu3zHak nNepneHIUKYISIPHOCTH ABYX
IJTIOCKOCTEH. [IpsamoyrosbHbIi napasuiesienumnes.
Tpéxrpannblii yroy. MHOTOTpaHHBIN YToJI.

Ilpeomemmnoie yenu:

— JI0Ka3aTelbCTBO TEOPEMBI, BBIPKAFOIICH MIPU3HAK
NEPIEeHIUKYIAPHOCTH TpPSIMOM M IJIOCKOCTH, U TEOPEMBbI O
CYLIECTBOBAaHMHM U €AMHCTBEHHOCTH MPSAMOM, MpOXOAsIIel yepes
JAHHYIO TOUKY U MEePIEeHANKYISIPHYIO JaHHON MJIOCKOCTH;

— peuleHue 3a/a4 Ha BBIYKCICHHE U J0Ka3aTeIbCTBO, CBA3aHHBIX C
NEPIEeHIUKYISIPHOCTHIO MPSAMOI U TIIOCKOCTH;

— BBEJCHHE MOHATHUS MEPICHIUKYIsApa U HAKIOHHOM K TJIOCKOCTH,
INPOEKIMHA HAKJIOHHOM, pAcCTOSHHUA: OT TOYKH 0 IUJIOCKOCTH,
MEXIy NapajuleIbHBIMH IUIOCKOCTAMHU, MEXAY MapajuieIbHON
IPSIMON U TUIOCKOCTBIO, MEXKIY CKPELIUBAIOLIUMUCS MPSIMbBIMU;

— JI0Ka3aTeIbCTBO TEOPEMBI O TPEX MEPIEHIUKYIsApaxX U MPUMEHEHHE
e€ mpu peleHuy 3a/1ay;

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

— BBEJCHHE MOHITHS YIJla MEKy NMPSMOMN U MIOCKOCTHIO;

— BBEACHHME TMOHATUS JBYTPAaHHOTO  yIrja, €ro M3MEpeHus,
00BsICHEHHE, YTO TaKO€ Yrol MEXIy IepeceKaronuMucs
IJIOCKOCTSIMU U B KaKUX IMpeJesiax OH U3MepseTcs;
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— (opmupoBaHue TpEACTAaBICHHUS O B3aUMHO NEPHEHIUKYISPHBIX
IJIOCKOCTSIX, JI0Ka3aTeNIbCTBO TEOPEMBI 0 MIpU3HAKe
NEPIEeHIUKYISAPHOCTH JBYX INIOCKOCTEH;

— olpezaeseHue NPSMOYTOJIbHOIO MapajljiesieuIeaa, 10Ka3aTeabCTBO
YTBEP>KJICHHM O €ro CBOMCTBAX;

— BBEIEHHE TIOHATHS MHOTOTPAaHHOTO yriia  (TpEXTpaHHOTO),
JI0KAa3aTeNbCTBO YTBEPKACHUS O TOM, YTO KaXKIbIH MJIOCKUM Yros
TPEXTPAHHOTO yIJIa MEHBIIE CYMMBI IBYX JPYTHX IUIOCKHX YTIJIOB,
U TEOPEMBl O CyMME IUIOCKHUX YIJIOB BBIITYKJIOIO MHOTOTPAHHOIO
yria.

Memanpeomemnuwie yenu:

— YMEHHE paclo3HaBaTb Ha uepTekax M B pPEaJbHOM MHUDE
napajuiesibHble u MepIEeH UKy pHbIE TUTOCKOCTH,
CKpEeIlMBAIOIINECs U MEepeceKaroluecs MpsiMble, ONPEeNaTh Yo
MEX1y MPSMOH U IIIOCKOCTHIO;

— YMEHHUE pacro3HaBaTh Ha YEpPTEKaxX, MOJCIAX U B pealbHOM MHpE
reomMeTpudeckre (GpUrypsl U Tena (MHOTOTPaHHUKH), IPUMEHSTHh UX
CBOMCTBA MPU MOJICTMPOBAHUH B €CTECTBEHHO-HAYYHBIX 001aCTAX.

JIuunocmmuule yenu:

— Ppa3BUTHE MNPOCTPAHCTBEHHOTO BOOOpPaXEHHs] U MBILUICHUS MPH
W3Y4YE€HUU MHOTOTPAaHHHUKOB.

MHOI'OI'PAHHUKH

12

[lonarue muororpannuka. IIpusma. ['eomerpuueckoe Teo.
Teopema Diinepa. [IpoctpancrBennas Teopema I[ludaropa.
[Iupamupa. IIpaBunbHas nupamuga. YcedéHHas upaMuza.
[loctpoenne  ceueHUid  NHPaAMHUL. Cummerpuss B
npoctpancTtBe. lloHsATHE TMPaBUIBHOTO MHOIOTPAHHUKA.
DNeMEeHTbl CUMMETPUH NIPABUIIBHBIX MHOTOTPAaHHHUKOB.

Ilpeomemnuie yenu.

— BBEJCHHE IMOHSATHS MHOTOTPAHHUKA, €r0 3JEMEHTOB, BBIITYKJIOIO
MHOTOI'PaHHHUKA, TPUMEPHI MHOTOI'PAHHUKOB;

— BBEACHHE TIIOHATHUS T'€OMETPUYECKOTO Teja, J0Ka3aTeIbCTBO
TeopeMbI Diliepa JUIsl BBITYKIbIX MHOTOTPAaHHUKOB;

— BBEJCHHE TMOHATHUS TPU3MBI (MPSAMOMN, HAKIIOHHOHM, MPaBUIBHOI),
M300pakeHue MPU3MbI Ha PUCYHKE;

— omnpejAeneHNe NOHATHS IUIONMAIs MOJHOM (OOKOBOI) MOBEPXHOCTH
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IPU3MBI,
BBIBOZ  (opMynaBl  IUIOMIAAM  OPTOTOHAIBHOM  MPOEKIUH
MHOTOYI'OJIbHUKA U J0Ka3aTeJbCTBO IPOCTPAHCTBEHHOM TEOPEMBbI
[Tucgaropa;

BBEJICHUE TIOHATHI: NHUpaMUaa, YCeYEHHas MUpaMuAa, WX
AJIEMEHTOB;

omnpenelieHne  IUomaau  MojaHoM  (OOKOBOM)  HOBEPXHOCTH
NUPaMU/IbI, YCEYEHHOW MTUPaMUIbI;

BBEJICHHE TMOHATHS TPABWIBHONH NHPAMHUJIBL, JOKa3aTEIbCTBO
YTBEPKACHUIM 0 cBOMCTBaxX €€ OOKOBBIX pEdep, OOKOBBIX IpaHel U
TEOpEMBbl O TUIOMIAAd OOKOBOM TIOBEPXHOCTH TMPABUIBHOU
UPaMUJIBI,

pellieHre 3a7jad Ha BBIYMCIIEHHWE M JI0KA3aTeJIbCTBO, CBSA3AHHBIX C
NUpaMHIaMu, 331a4 Ha MOCTPOEHUE CEYSHHU I MUpaMHUI;
OTpeNeNieHne TOYEK, CHMMETPUYHBIX OTHOCUTEIBHO TOYKH
(IpsiIMOM, TUIOCKOCTH), IIeHTpa (OCH, TUIOCKOCTH) CHMMETPUHU
burypsr;

BBEJICHUE TIOHATUSI MHOTOTPaHHHKA, MPAaBUIILHOIO MHOTOTPAaHHUKA,
JI0Ka3aTeNbCTBO, 4TO HE CYIIECTBYET MIPaBUIIHLHOTO
MHOTOTpaHHHMKA, TPaHSMHU KOTOPOTO SIBJISIFOTCSl MpaBUIIbHBIE N-
YrOJIbHUKU TpU N>6, BUIBl IPAaBUIBHBIX MHOIOIPAaHHHUKOB HX
3JIEMEHTHl CUMMETPHH.

Memanpeomemmnuwie yenu:

JEMOHCTpals MpuUMepoB Quryp, oOIajaomux 3IeMEeHTaMU
CUMMETPUHU B UCKYCCTBE, apXUTEKType, TEXHUKE, IPUPOJIE;

YMEHHE Paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM MUPE
reoMerpuueckue GUrypsl u Tena (MHOTOTPAaHHHUKH) MIPUMEHSTh UX
CBOMCTBA MPU MOJICTUPOBAHUH B €CTECTBEHHO-HAYYHBIX 007IaCTAX.

Jluunocmmuote uenu.

pa3BUTHUC TIPOCTPAHCTBCHHOTO B006pa)KeHI/I$[ U MBIIUJICHUA IIpU
N3YUCHUH MHOTOTPAHHUKOB,
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BOCIIUTAHHME 3CTETUUECKON KYJIBTYpPbI IIPU U3yYEHUH U300pakeHU
IIPaBUJIbHBIX MHOTOIPAHHUKOB.

IHOBTOPEHHUE

12

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

aneMeHThl»; «lIpaBunbHas TpeyrojapHas nupamuga, €€
JJIEMEHTBI»; «[IpaBunbHas YeThIPEXYTOJIbHAS
(mectuyronpHas) nupaMmuia, e€ aneMeHtol»; «llpusma u eé
anemeHTsl. [Ipsamas npusma. IlpaBunbHas  mpusma.

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

Ilpeomemmnuie yenu:

yMETh pemiaTh 3aJaHus Tuna 6 U3 JEeMOHCTPAIIMOHHOW BEpCUU
(AEMO) EI'D (mpoduibHbIif ypoBEHb);

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

BIIQJICTh TpUEMAMU pEIIeHUs 3a/Jad  Ha JIOKa3aTelbCTBO U
Bblunciienne tuna 14 u3 JIEMO EI'D o TpeyrojbHbIX TUpaMHaaX,
0 MUpaMHIax, IpU3Max, mapajiesienurnenax, Kyoe;

BIIQJIETh TpUEMAMHU pEIIeHUs 3aJad  Ha JIOKa3aTelbCTBO U
BeIunciienne Tumna 16 uz J[EMO EI'D.

Memanpeomemnuwie yenu:

YMEHHE CaMOCTOSITENIbHO OIPENeNATh e CBOETrOo OOy4YeHHS,
CTaBUTh U (POpMyIUpOBaATH I ce0s HOBBIC 3amayu B yué€be u
MIO3HABATEIBHOM JEATENbHOCTH, Pa3BUBATh MOTHUBBI M WHTEPECHI
CBOCH NIO3HABATEIILHOM JCATEIBHOCTH;

YMEHHUE CaMOCTOSATENILHO IJIAHUPOBAThH MYTH JIOCTUXKCHHUS LIEJICH, B
TOM 4YHCJIe albTEPHATUBHBIC, OCO3HAHHO BBHIOMpATh HamWOOJEe
s dexTuBHBIE CMOCOOBI PEIICHHS YYEOHBIX M TI03HABATEIbHBIX
3aj1ay;

pa3BUTHE YMEHHH CaMOCTOSITEIILHO OCYIIECTBIISTh,
KOHTPOJIUPOBaTh W KOPPEKTUPOBaTh JICHCTBHS B Ipolecce
000OIICHUsI,  CUCTEMaTH3allMd W  PACHIMPCHUS  3HAHHIA,
MIOJIYYeHHBIX B OCHOBHOM IIIKOJIC;

dbopMUpOBaHME  YMEHHUH  CaMOCTOSITENIBHO  OCYIIECTBISTS,
KOHTPOJHMPOBaTh U KOPPEKTUPOBATh CBOIO JEATEIBHOCTh IMPH
BBITIOJTHEHUH 33/IaHU;

Jluunocmmuvwie uenu:
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— (dopmMupOBaHHE OCHOB CAMOBOCIHMTAHHS B MPOIECCE BBIMOTHEHUS
paboT pa3HOro YpOBHS CIOXKHOCTH;

— pa3BI/ITI/Ie TBOpLIeCKI/IX CHOCO6HOCTCﬁ, HUHTYWUIUU, HaBBIKOB
CaMOCTOSTEIIBHON ACATCILHOCTH.

UTOTO

68

I'eomerpus, 11

RJIacc

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

[Tonstne umnuuapa. Ilnomans MOBEPXHOCTH UMIMHIpA.
[Tonstue konyca. Ilnomaab TOBEPXHOCTH  KOHYcCA.
VYceuénnsriit konyc. Cdepa u map. BzanmHoe pacronoxeHue
chepsl u 1IockocTH. KacarenpHass miIocKocTh K cdepe.
[Tnomane cdeprl. Bzaumuoe pacnonokenue chepsl U
npsmoii.  Cdepa, BhoucanHas B HWIMHIPUYECKYIO
noBepxHocTh.  Cdepa, BoucanHass B KOHHYECKYIO
moBepxHOCTh. CedyeHHs] UUIMHIPUYECKON TOBEPXHOCTH.
CedeHus KOHUYECKOM MMOBEPXHOCTH.

Ilpeomemmnoie yenu:

— BBEICHHE  TNOHITHUA  LWJIMHAPUYECKOW  TMOBEpPXHOCTH, €&
oOpasyromeid M OcCH, W300paKEHHE UWIMHApPAa W €ro CeueHUs
MJIOCKOCTBIO, MIPOXO IS IIeH qyepes OCb, MJI0CKOCTBIO,
MEPIECHANKYIISIPHOM K OCH;

— ompejeneHUe MIOWAA OOKOBON MOBEPXHOCTH LMJIMHJIPA, BBHIBOJ
dbopMynbl ISl BBIYMCIIEHUST OOKOBOM M TOJHON TMOBEPXHOCTH
HUWIHH]IPA;

— BBEJCHHE MOHATUS KOHUYECKOW MOBEPXHOCTH, €€ 00pa3yrouux,
BEepPIIMHBI U OCH, H300paKEHHWE KOHyca U €ro Ce4YCHHUs
IIOCKOCTBIO, IPOXOsIei qyepes OCb, IJI0CKOCTBIO,
NEePIEeHIUKYISIPHOM K OCH;

— ompeAenieHUE MOHITHS IUIOMIAIM OOKOBOW MOBEPXHOCTH KOHYCA,
BbIBOA  (OpMynbl Ul BBIYMCIEHHS OOKOBOM M IOJIHOM
MOBEPXHOCTHU KOHYCA.

— BBEJCHHE TMOHATUA YCEUYEHHOTO KOHYCa, BBIBOJ (hopMynbl i
BBIUHMCIICHUS IUIOMAQAXM OOKOBOW U  TMOJHONW TOBEPXHOCTH
YCEYEHHOI'0 KOHYCA;
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— ompexaeneHue cepsl U mapa, uX IEHTPa, paanyca, TiaMeTpa;

— HCCJEJI0BaHUE B3aMMHOTO PACIOJIOKEHUsI chepbl U IUIOCKOCTH,
JI0KA3aTeJIbCTBO TEOPEMBI O CBOWCTBE M NPHU3HAKE KacaTEIbHOU
IUIOCKOCTH;

— BBEACHHE TMOHATHUS «IUIOMAAb chepb», BBIBOA (POPMYIbI s
BBIYUCIICHUS TUIOIIAAH CepHI;

— HCCJeI0BaHUE B3aMMHOTO PACIIONIOKEHUS CPephbl U TPSIMOIA;

— BBEACHHE TIOHATUS CQEpbl, BIUCAHHON B IMIMHAPUYECKYIO
(KOHUYECKYI0) TIOBEPXHOCTb;

— HCCJIEIOBAaHUE  BO3MOXHBIX  CEUEHHM  [WIMHAPUYECKOW U
KOHHMYECKOW ITOBEPXHOCTH;

— pemieHWe 3a7ad Ha BBIYUCIICHHE IUIOMIAd OOKOBOM M TMOJHOU
MOBEPXHOCTH IWJIMHAPA, KOHYCa, YCEUEHHOTO KOHYca, chephl U
B3aUMHOT'0 X PACIOJIOKECHHUS.

Memanpeomemnuwie yenu:

— YMEHME pacno3HaBaTh HA YEPTEkKax, MOACISAX U B PEAIbHOM MUPE
reoMeTpuueckrue GUTYpsl W Tella BpAIICHHs, NPUMEHSITh UX
CBOMWCTBA MPU MOJCIIUPOBAHUHU B €CTECTBEHHO-HAYYHBIX 00JIaCTSX;

Juunocmmuoie yenu:

—  pa3BUTHE NPOCTPAHCTBEHHOTO BOOOPAKCHHS M MBIIUICHUS TIPH
W3yYCHHH TEJ BpalCHUsI.

OBBbEMBI TEJ

16

[Tonsitue 06bEéMa. O6BEM IPSIMOYTOJIBHOTO
napaiuienenunena. O6uéM npsimoit mpusmbl. O6bEM
uuinHapa. Berurcnenue 00bEMOB TN ¢ TOMOIIBIO
unTerpana. O6bpéM HakJIOHHOH npu3Mbl. O0BEM MUPaAMUIBI.
O6béM konyca. O6bEM mapa. O6BEMBI IIAPOBOTO CErMEHTA,
IIApOBOTO CJI0A U IapoBoro cekropa. Ilnomans chepsr.

Ilpeomemmnuie yenu.

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

— omnpeneneHue U Gopmyna o0béMa NPSAMOM NPU3MBI, LWIMHIPA,
HAKJIOHHOM NPU3MBbI, IMPaMHU/bI, KOHYCa, YCEUEHHOW MUpPaMUIbl U
YCEUEHHOTO KOHYCa, pEIICHNE 3aay;

— JI0Ka3aTeJIbCTBO TeopeMbl 00 00béMe mapa W ¢ e€ MOMOIIbIO
BBIBOJI (JOPMYJIBI IJIOHIA U cepbl, 00bEMOB IIAPOBOTO CErMEHTA U
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1IapOBOI0 CEKTOPA, PEIICHHE 3a4a4.

Memanpeomemnuvle yenu:

— YMEHHME MOJEIMPOBATh pPEAJIbHBIE CUTyallUH, HCCIEI0BATH
IIPOCTPAHCTBEHHBIE MOJENH, HHTEPIPETUPOBATh IOJY4YECHHBIN
pe3ynbTar;

— pa3BUTHE CIOCOOHOCTEH K CaMOCTOSITEILHOMY IOMCKY METOJIOB
pelIeHHs] MpakTUYEeCKUX M MPUKIATHBIX 3a7ady, [pUMEHss
W3Y4YEHHBIE METO/IBI.

Juunocmnule yenu:

— Ppa3BUTHE MNPOCTPAHCTBEHHOTO BOOOpPaXEHHsS] U MBILUICHUS MpPH
W3YYEHUU TEJ BPALLECHHUS.

BEKTOPBI B TIPOCTPAHCTBE

[Tonstue BekTopa. PaBeHcTBO BekTOpoB. CrloXeHUE |
BbIYMTaHHE BEKTOpoB. C(CyMMa HECKOJBKHX BEKTOPOB.
YMHOXKEeHHEe BeKTopa Ha uucio. KommsiaHapHble BEKTOPHI.
[IpaBuno nmapamienenunena. Paznoxkenne BeKTopa Mo Tpem
HEKOMIIJIaHAPHBIM BEKTOPaM.

Ilpeomemmnoie yenu:

— BBEJCHHE MOHSATUS BEKTOPA, €0 JUINHBI, KOJUIMHEAPHBIX U PABHBIX
BEKTOPOB;

— (dopmMHUpOBaHHE TPEICTABICHUNA O JCHUCTBUAX CIIOKEHUS W
BBIUMTAHUSA BEKTOPOB, MX CBOMCTB, BBEJEHHUE IIpaBUiIa
TpeYroJbHUKa U MpaBujia napauienorpamma,;

— BBEICHHE OINEpaluii CI0KEHHUS HECKOJbKUX BEKTOPOB H
YMHO>KEHUSI BEKTOpa Ha YMCIIO, MPaBUjIa MHOTOYT OJIbHHKA,

— ompeAeneHHWE  KOMIUIAHApHBIX  BEKTOPOB,  JI0KA3aTeJIbCTBO
VTBEpXKACHUSI O TMpPHU3HAKE KOMIUIAHAPHOCTU TPEX BEKTOPOB,
MIPABUJIO MapaliesenuIesa;

— JI0Ka3aTeIbCTBO TEOPEMBI O PA3I0KEHHUH JIF00OTO BEKTOPA MO TPEM
JTAHHBIM HEKOMIUIaHAPHBIM BEKTOPaM, pPelIeHHe 3a/1ay.

Memanpeomemnuvle yenu:

— yYMEHHUE IPHUMEHSTh BEKTOPHBIA METOJ MpPU PEUIeHHH (PU3NIECKUX
3a/1ay4;

— yYMEHHME NPUMEHSATh BEKTOPHI, ONepalMy HaJ HUMH, UX CBOWCTBA
IPU MOJICTMPOBAHUH B €CTECTBEHHO-HAYYHBIX 00JIACTSIX.
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Jluunocmmuote ueiau:

paclIMpeHUe MPEICTABICHUNA O BO3MOYKHOCTSIX MAaTEMAaTHYECKHX
METOJIOB B Pa3JIMIHBIX 00JIACTSIX.

METO/J KOOPJAUHAT B ITPOCTPAHCTBE.
ABUKXEHUSA.

14

[IpsMoyronpHass cucTeMa KOOPAMHAT B IIPOCTPAHCTBE.
Koopnunatel BekTtopa. CBs3b MeXay KOOpAMHATAMU
BEKTOPOB M KOOpJMHaTamu Touek. [Ipocreimne 3amaun B
KOOpJuHaTaX. YpaBHEHUE cepbl. YToll MEKIy BEKTOpaMH.
CkansipHOE TIPOM3BEJICHUE BEKTOPOB. BbIumclieHHE yrioB
MEXAY NPSMBIMU U IJIOCKOCTSIMU. YpPaBHEHHE IUIOCKOCTH.
HenTtpanbHas cummetpusi. OceBasi CHMMETpHs. 3epKajibHas
cumMmerpus. [lapamnensHpiii meperoc. IIpeoOpasoBanue
moao0us.

Ilpeomemmnuie yenu:

BBEJICHHE TMPSIMOYTOJIbHOW CHCTEMBI KOOPJMHAT B MPOCTPAHCTBE,
ompeiesieHne KOOPAUHAT TOYKH U BEKTOPA;

JI0OKa3aTeJIbCTBO YTBEPXKACHUSI O KOOPAMHATAX CYMMBI U Pa3HOCTH
JIBYX BEKTOPOB, O KOOpJIMHATAX MPOU3BEACHUS BEKTOpA HA YHUCIIO,
0 KOOpJMHATaX BEKTOPA;

BBIBOJI ()OPMYJIBI TSI HAXOXKICHUSI KOOPJAMHAT CEpeANHBI OTPE3Ka,
JUTMHBI BEKTOPA, PACCTOSTHUS MEXIY ABYMS TOUKAMU;

BBIBOJI YPaBHEHHS c(pepbl JaHHOTO paauyca C IEHTPOM B JaHHOU
TOYKE;

ompe/ieJIieHHe yria MEeXIy BEeKTOpPaMH, CKaJsIpHOTO MPOU3BEICHUS
BEKTOPOB, TOKA3aTEIbCTBO YTBEPIKJICHUS O €r0 CBOKCTBAX;
ompe/ieNIeHre yrila MEXIy ABYMS MPSMBIMU M yTjia MKy TPSIMOM
Y TJIOCKOCTBIO C TIOMOIIBIO CKAISIPHOTO MPOU3BEICHUS BEKTOPOB;
dbopMUPOBaHKWE TIOHATHUS YPAaBHEHHUS TUIOCKOCTH, TMPOXOJISIISH
yepe3 JaHHYI0 TOUKY NEPIEHANKYIISIPHO JaHHOMY BEKTODPY;
dbopMUPOBaHHE YMEHUW HAxXOJUTh PACCTOSHUE OT TOYKH JIO
IUIOCKOCTH,

MIPUMEHEHHUE BEKTOPOB K PEIICHUIO T€OMETPUUSCKUX 3a]1aY;
(dbopMHUpOBaHKE MPECTaBICHUS 00 OTOOPAKCHUH IMPOCTPAHCTBA Ha
cebs, paccMOTpeHHE ciydas, KOrjJa OTOoOpakeHHe Ha3bIBaeTCs
JBIDKCHHEM IPOCTPAHCTBA;

ONpe/esieHue TOHATUM: IEHTpaJibHasT CUMMETpHs, OcCeBasd
CUMMETpHs, 3€pKalbHasi CHUMMETPUS U MapajuielbHBIM NEPEHoC;
000CHOBaHME TOTO, YTO 3TU OTOOPaKEHUsSI MPOCTPAHCTBA Ha CeOs
SIBIISTFOTCS IBM>KCHUSIMU;
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— BBEICHHME TIOHATUS LEHTpaJbHOE MO0A00ME (FOMOTETHS) H
npeoOpa3oBaHue TOMO0MS, PACCMOTPEHHUE CI0CO0a BBEACHHUS
NOHATUS TOJNOOHBIX (UIYp B TPOCTPAHCTBE C TOMOIIBIO
npeoOpa3oBanus ~ TMOAOOWs,  NPUMEHEHHE  JIBIDKCHUH |
npeoOpa3oBaHuil MOAOOUS IPU PEIICHUU TEOMETPUIECKUX 3a/1a4.

Memanpeomemmnuwie yenu:

— pa3BUTHE YMEHHMH HCIOJB30BaTh METOA  KOOPIWUHAT  JUIS
BBIUMCIICHUS WM HaXOXIeHHS oO0BbEMa mapaienenumnena u
TETpadpa, 3aJaHHBIX CBOUMH KOOPAMHATAMH;

— (opmupoBaHWEe yMEHHI HAXOIUTh PACCTOSHUS OT TOYKH [0
TUTIOCKOCTH M PACCTOSTHHSI MEXKIY CKPEIIUBAIOMIMMHUCS TPSIMBIMH,
3aJJaHHBIMH B CICTEME KOOpHMHAT;

— pa3BUTHE YMEHHH HCIOJB30BaTh METOJ KOOPIWHAT B pEIICHUHU
NPUKIIAIHBIX 32/1a4.

JIuunocmmuuie yenu:

— pa3BUTHE CIOCOOHOCTEH K CaMOCTOSITETLHOMY TOHMCKY METOJIOB
pellleHrs MPAKTUYECKUX U TMPUKIAAHBIX 33/7a4 C MPUMEHEHUEM
M3YYEHHBIX METOJIOB;

— OCO3HaHHE B3aUMOCBSI3M MATEMaTUKU C JPYTUMU MpeaMeTaMH
€CTECTBEHHO-HAYYHOTI'0 U TYMaHUTAPHOTO ITMKJIOB.

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

18

Pemenne 3amau mo Tteme: «llunuHAp, €ro 3IEMEHTHI.
[Tnomans moBepxHocTH  munuHApay; «Konyc, ero
aneMeHThl. [lnomanp moBepxHocTu Konyca»; «Cdepa u
map, ux snaemeHTsl. [lnomanes cdeper u 00BEM MmIapay;
«[Inomans moBepxHOCTH NpuU3Mbl. OOBEM TPUMBLY,
«O0BEM mMIHMHIpa U KOoHycay; «/3MeHeHHe MIomamn u
o0véma Qurypel Tpu  U3MEHEHHH €  pa3MEepOBY;
«[eomerpuss Ha kjeryaToir Oymare», «TpeyroibHUKY,

Ilpeomemmnuie yenu.

— yMeTh pemiath 3afanus tTana 3, 6, 8 uz JJIEMO EI'D (npodunbHsiii
YpOBEHB);

— BiIaIeTh mnpuéMamMu pelIeHus 3aJad Ha J0Ka3aTeIbCTBO U
Bbruncienue Tuna 14 u 16 uz JIEMO EI'D.

Memanpeomemnvle yenu.

— YMEHHE CaMOCTOSITEIbHO OMpPENeNsTh IEeN CBOEro oOydeHwus,
CTaBUTh U (popmynupoBaTh Ui ceds HOBbIE 3a7aud B yuéOe u
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«[lapanmnenorpamMmm», «lIpsiMOYroiapHHUK, KBaapar, poMO»,

«Tpaneuus», «OKpYyKHOCTb U KpyI»,
OTMCAHHBIE OKPYKHOCTH.

«Brcanuele u

MO3HABATEJILHOU JESATEIHLHOCTH, Pa3BHUBaTh MOTHUBBI U HHTEPECHI
CBOEH MO3HABATEIILHOU e TEIHLHOCTH;

— yYMEHHE CaMOCTOSITEIbHO TUIAHUPOBATH ITYTH JOCTHXKECHHS 1EJeH, B
TOM 4YHCIIE albTepHATUBHBIC, OCO3HAHHO BHIOMpATH Haubosee
3pPEeKTUBHBIE CIOCOOBI pelICHHs] Y4EOHBIX W ITO3HABATEIHHBIX
3a/1ay4;

— pa3BUTHE YMEHHI CaMOCTOSITEIIbHO OCYIIECTBJISTh,
KOHTPOJIUPOBAaTh U KOPPEKTHPOBATH JEUCTBUS B IIpoliecce
000011eHNs,  CHUCTEMaTU3allud W paclIMpeHus  3HaHUM,
MOJTYYCHHBIX B OCHOBHOM IIIKOJIE;

— (dopmupoBaHHME  yYMEHHH  CaMOCTOATENBHO  OCYIIECTBIISTH,
KOHTPOJIUPOBAaTh M KOPPEKTUPOBATh CBOKO JIEATEIHLHOCTh TIPHU
BBITIOJIHCHHUH 3aJIaHUM;

JIuunocmmuwie yenu:

— (¢opMHpOBaHHE OCHOB CaMOBOCIHTAHHUS B MPOIECCE BBHIMOIHEHUS
paboT pa3HOTro ypOBHS CIOKHOCTH;

— pa3BUTHE TBOPYECKUX CHOCOOHOCTEH, WHTYWULIMH, HAaBBIKOB
CaMOCTOSITEIbHOMN €ATEIbHOCTH.

UTOoro

68
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14. JIutBunenko B.H., batyruna O.A. I'eomerpus. I'oroBumcs k EI'D. 10 knacc.
15. JIutBunenko B.H., batyruna O.A. I'eomerpus. I'oroBumcs k EI'D. 11 knacc.
16. Caaxsn C.M., byry3zoB B.®. U3yuenue reomerpun B 10-11 xiaccax.
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17. BypmuctpoBa T.A. AnreOpa u Havaia MaTeMaTHUecKoro aHanu3a. COOpHHK MPUMEpPHBIX padounx mporpamm. 10-11 kmaccer: yue6. mocodue ajis
o0mieoOpa3oBar. opraHu3anuii: 6a30BbIN U YIITyOJl. YPOBHHU.

18. bypmuctpoBa T.A. I'eomerpus. COOpHUK MpUMEpHBIX padounx mporpamM. 10-11 kmaccer: y4ed. mocoOue s oOmeoOpa3oBaT. OpraHU3aluii:
0a30BbIif U YrIyOIl. ypOBHH.

19. flmenko MW.B., HlecrakoB C.A. S cmam EI'3! Kypc camomoaroroBku. TexHonorwmst pemieHus 3amaHuil. YdyeOHoe mocoOme s
0011e00pazoBaTeNbHBIX opranu3anuid. [IpoguibHbIl ypoBeHb. B Tpéx uactsx: «Anrebpa», «Anredpa u Havana aHanuza» u «l'eoMeTpus».

COI''TACOBAHO COI''TACOBAHO
ITpoTokou 3acenanus 3amecTuTeNb AUpekrTopa mno YP
METOUYECKOTO 00BEIUHEH S CI/ITHI/IKOB% T.C.
_ MOJIHCh ®.1.0.
€CTEeCTBEHHO- MaTEMaTUIECKOTO 30.08.2022 roja

LUKJIA yYUTelel MaTeMaTuKI
ot 29.08.2022 roma Nel

BauauP.C.

noAnuch pykopoauteast MO ©.1.0.
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