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INOACHUTEJIbHAS 3AIINCKA

Pabouass mporpaMMa IO MaTeMaTMKe COCTaBjieHAa B COOTBETCTBMM C TpeOOBAHMSIMU
®denepasbHOTO rOCYIAPCTBEHHOT'O 0OpPa30BaTEIbHOIO CTaHIApPTa OCHOBHOTO 00IIIero o6pa3oBaHmst
(Pr'oC 000); TpeboBaHMSIMU K pe3yJibTaTaM OCBOEHMSI OCHOBHOM 00pa30oBaTe/IbHOM MPOrpaMMbl
(IMYHOCTHBIM, MeTAINpeAMETHbBIM, IPEIMETHBIM).

Pa6ouast mporpaMma cocTaBjieHa Ha OCHOBE:

— ®depepanbHoro 3akoHa «0O6 obpasoBanuu B Poccuiickoit @egepauym» ot 29 nekabps 2012,

Ne 273 — @3 (¢ M3MeHeHUSIMU U OOTIOTHEHUSIMMA);

— @enmepasbHOTO TOCYAAPCTBEHHOTO 0Opa30BaTENbHOTO CTaHAAapTa OCHOBHOTO OOIIETO

ob6pa3zoBaHus (C UBMEHEHUSIMU U JOTIOJIHEHUSIMMN);

— @epgepasbHOTO TEPEYHST YUYEOHMKOB, yTBepsKkAEeHHOrO MunnuctepctBoMm «IIpocBemienus» PO

(mpukas Ne345 or 28.12.18);
— IlpumepHOM MporpaMmmbl OCHOBHOT'O 0011Iero 06pa3oBaHusI 10 MaTeMaTHKe.
Pabouast mporpamma paspaboTaHa Ha OCHOBE
— aBtopckux nporpamm O.M. Konsaruna u JI.C. AtaHacsHa K JIMHUYM YYeOHUKOB 10 « Arebpe
¥ HavajaM MareMmaTtuueckoro aHaimsa» HO.M.Komsaruua, M.B.TkaueBa u np. 1 yueGHMKA TIO
reometpun JI.C. AranacsHa, B.®. byrysosa u ap. mig 10-11 kimaccoB. 2-e usganue nepepao.,
Mocksa IIpocssienne , 2018 rop

— OcunoBHolt ob6pasoBartesbHO mporpammbl OO0 TI'BOY CO «CKII Ne 2 wum.
B.B.TananuxuHa»;

— VYue6Horo maHa 'BOY CO «CKII Ne2 um. B.B.Tananuxuuar.

— KoHuenumst pasButusi marematundeckoro obpasoBanmsi ot 24.12.2013 (c usmMeHeHMsIMM Ha
8.10.20201.)

HanHasg mporpamma yriay6/€éHHOrO Kypca 1o mpenmery «Matemarnka» ocHoBaHa Ha YMK
«Marematnuka» .M. Komasrmma u JI.C. Aranacsaua, 10-11 kiaaccel. bBasoBbii u
YIJIyOJIEHHBI YPOBHM, oOOecreunBaioiiieM OOyueHMe Kypca MaTeMaTUKM B COOTBETCTBUM C
@denepaabHbIM TOCYZAPCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM CpefHero (MOJHOro) OOIIEro
ob6pasoBanus (manee — OI'OC), KOTOPHIN BKIIOYAET B Ce0OST YUEOHUKN:

Mecto mnmpeaMeTra B d)ep;epafleOM 6a3MCHOM Y‘IE6HOM IJIaHe

CornacHo @epepasbHOMY 6a3uCHOMY YYeOHOMY IUIaHY [JIT OOpa30BaTEbHBIX YUPEKAEHUIA
Poccuiickoin @enepanyu u ob1acTHOMY 6a3MICHOMY YUeOHOMY IIJIaHY 1IJIST 00S13aTeIbHOTO U3YUeHMS
MaTeMaTMKM Ha JTare cpemHero (IOJHOro) oOilero ob6pasoBaHMs Ha MTPO(GUILHOM YpPOBHE
otrBoIuTcsa He meHee 408 u.

IOns msydeHust kypca «Marematuka» Ha MPOPWIHLHOM YpOBHE B YUeOHOM IUIaHE IITKOJIBI
orBogutcs 408 yacos, B Tom uncie: 10 knacc - 204 yaca (6 yacoB B Hefnesto); 11 knacc —198 yaca
(6 4acoB B HEJEJTIO).

Pabouas nmporpamma 1o MaTeMaTMke cocranijieHa Ha 402 yaca, B TOM 4KcI€:

— Aunrebpa u Hauasia aHaiamsa 10, 11 kmaccer -268 yaca;

— T'eomerpus 10, 11 xmaccol - 134 gacos.

l'[epeqel-lb KOMIIOHEHTOB yqeﬁno-MeTo,uquCKoro KOMIIJIEKCa

Yue6Ho-memooduueckoe obecneueHue Kypca

Yuebnuku

— IO. M. Konarun, M. B. Tkauésa, H. E. ®énopoBa, M. U. 1llabynuH. Anrebpa u Haudasa
MaTeMaTuueckoro aHammsa, 10 kimacc. M., IIpocBeienne, 2018.

— IO. M. Konarun, M. B. TkauéBa, H. E. ®énopoBa, M. U. 1llabynun. Anrebpa 1 Haudasa
MaTeMaTUuecKoro aHaymsa, 11 kmacc. M., ITpocseriienne, 2018.

— JI.C. Artanacsas, B.®. BbytysoBa, C.b.KagomueB u gp. I'eomerpmsi. 10-11 kmaccel. M.,
[Tpocseiienne, 2018.



Memoduueckue noco6us ona yuumens

— ®epopoBa H. E., Tkauea M. B. Asre6bpa u Havajia MaTeMaTMUeCKOTO aHaju3a.
Metonguueckme pekomeHmauym pag 10 u 11 knaccoB. Kuura pas yuurend. M,
[IpocBerienne,.

— HayuHo-TeopeTnyecknit 1 METOAMYECKUN KypHaT «MaTremaTuKa B IIKOJIE»,

JononnumensHnas numepamypa

— IIporpammbl 06111e06pa30BaTENBHBIX YUPEKASHUN MO ayrebpe ¥ HayaJlaM MaTeMaTUYeCKOTO
anaymsa, 10-11 knaccel. Cocrt. T.A. Bypmucrposa. M.: IIpocseienne, 2018.

— Ilporpammbl 06111€06pa30BaTENbHBIX yupeskaeHui mo reomerpun, 10-11 kmaccol. Coct. T.A.
Bbypmuctposa. M.: ITpocserenne, 2018.

— H3yyeHue CJIOKHBIX TeM Kypca anarebpbl B CpegHeN IIKoje. YueOHO-MeToauuecKue
MaTepuasbl o Marematuke. I1/pen. JI.{. @anpke. M., HaponHoe o6pasoBanne, 2017.

— Marematuka. EI'9-2019. YVuebHO-TpeHupoBouHble TecThl. ITom pen. d.d. JIbiceHko. PocTos-
Ha-lony. Jlernos., 2019

— Marematuka. [Togroroska k EI'9-2019. Tlox pen. ®.®d.JIbicenko. PocroB-Ha-/lony. Jlernox.,
2018

— WN.B.{wenko u ap. Temarnueckas pabouas Terpanb 1mo matremaruke. M.: MITHMO, 2018.

Oo6pasoBarenbHbie pecypcbl cetu UHTEPHET

Ne | Hassanue catima Codepotcanue Adpec (URL)
n/n unu cmamou
1. | Numbernut: Bce o | Marepuasibl IS U3y4YeHUs u | http://www.numbernut.com/
MaTeMaTuke MpernojaBaHusl MaTeMaTUuKM B IIIKOJIE.
TemaTnueckuit COOpHMK: 4mMCja, Ipodu,
CJIOKEHME, BbIYMTaHNE " mp.

TeopetTnyeckuin  Matepuaa, 3amaun,
UTPbI, TECThI

2. | Math.ru: Komnexkuys KHUT, BUIeo-ekiui, | http:// www.math.ru
YOVUBUTEIbHbIN noabopka 3aHMMAaTeJIbHbIX
MUp MaTeMaTuKyu | matematudeckux daxTtoB. MHbopmalims
00 onMMMMaAax, HayuHbIX IIIKOJAX IO
MaTteMaTuke. Menuareka

3. | EqWorld: vup | Uudopmaius o pelteHusix pasnnuHbiX | http://eqworld.ipmnet.ru/inde
MaTeMaTUYECKMX | KJIACCOB anrebpanueckux, | xr.htm
YpaBHEHUM VHTErPJIbHbIX, (GYHKUMOHAIbHBIX U

OPYTMX MaTeMaTUUeCKUX YypaBHEHWUIA.
Tabyuiel TOuHbIX pelrenuni. Onycanue

METOZ,0B peleHus YpaBHEHUN.
OJIeKTpOHHAasT 6ubIMoTeKa
4. | MOCKOBCKUI Nudopmariust o) maTemaTuueckux | http://www.mccme.ru/
EHT IIKoJaX M Kjaccax. JIOKyMeHTbI U
HeIpepLIBHOTO cTaThu o MaTeMaTUYeCKOM
MaTeMaTUYeckoro | o6pa3oBaHMMA. Nudopmanyst 06
06pa3oBaHus oMMIIMagax, JVCTaHIMOHHAS
KOHCYJIbTalusI
5. | Cpenuss Yuebubie 1ocobust 1o  paspenam | http://www.bymath.net/
MaTeMaTuueckasd | MaTeMaTUKMU: Teopus, MIpUMEpHI,
MHTEPHET-IIIKOJIA: | PelleHNs. 3agaun M BapUaHThI
CTpaHa KOHTPOJIbHBIX paboT
MaTeMaTUKU
6. | Marematmnueckuit | Maremarnka " martematuku, | http://mathc.chat.ru/
KaJIeMIOCKOII: MmatemaTvka B KusHu. Ciyuyan u

ciyyan, GOKYChI, | 6uorpadun, Kypbesbl ¥ OTKPbITHS



http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=48604&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=48604&oll.ob_no_to=
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Enumbernut%2Ecom%2F
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=39930&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=39930&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=39930&oll.ob_no_to=
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Emath%2Eru
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=29023&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=29023&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=29023&oll.ob_no_to=
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Feqworld%2Eipmnet%2Eru%2Findexr%2Ehtm
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Feqworld%2Eipmnet%2Eru%2Findexr%2Ehtm
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=7402&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=7402&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=7402&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=7402&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=7402&oll.ob_no_to=
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Emccme%2Eru%2F
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=22420&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=22420&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=22420&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=22420&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=22420&oll.ob_no_to=
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Ebymath%2Enet%2F
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=18007&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=18007&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=18007&oll.ob_no_to=
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fmathc%2Echat%2Eru%2F

[apaJoKChl
7. | Maremaruka  u | O6sacTHbIe " Bcepoccuiickue | http://contest.ur.ru/
MHpOpMaTHKa: OIMMIIMaIbl, YeMIIMOHATbl, KOMaHOHbIE
ypaabCcKue COPEBHOBAHUS IIIKOJIbHUKOB u
COPEBHOBaHMS CTYIEHTOB ¥ (o) MaTeMaTyKe,
ILIKOJIbHUKOB MHGOpMaTUKe, MIPOrpaMMMPOBAHMIO.
Wudopmaiiys 1Ji1 y4aCTHUKOB

YyeH6HO-MeTOANYECKIUI KOMIUIEKC TIOJTHOCThIO COOTBETCTBYET TpeGoBaHMsIM ['ocymapcTBeHHOTO
cTaHjgapra oOlero o6pa3oBaHMS, YUYeOHMKM PEKOMEHIOBaHbl MMHMUCTEPCTBOM OOpasOBaHUS U
Hayku Poccuiickoit @emepauyym 1 BXomsT B @DemepasbHbIM IlepeyeHb YYeOHMKOB. JlaHHbIA
METOIMYECKMII KOMILUIEKC TpeACcTaBisieT coboil enuHyi0 oOpa3oBaTeIbHYIO Cpemy, MO3BOJISIET Ha
OOCTAaTOYHO BBICOKOM TEOPETMUYECKOM ¥ TMpPaKTMUYEeCKOM YpOBHE OpraHu30BaTb MW3yYeHMe
Martepuasa.

B cnyuae mepeBoga yueGHOrO mpolecca B [OMCTAHIMOHHBIM PEXKUM YUUTETSIMU OYIyT
MCIIOJIb30BaThbCsl 0Opa3oBaTe/ibHbIe IJIaTGOPMBI [IJIT TPOBEAEHMS] YPOKOB TaK M IJISI TEKYILIEi U
MUTOTOBOM YCIIEBaEMOCTM. B Ie/IsIX COKpallleHMs] Harpys3ky OTHebHbIE Yachl MPOrpaMMbl OyAyT
BbIHECEHbI HA CaMOCTOSITeJibHOe oOyueHue. [ljis 3TOro OyAYT MCIIOIb30BATLCS CJAEMYIOIIMe
06pa3oBaTesibHbIe MHTEPHET PECYPChI:

1. YVun.py

2. Uztest.ru

3. POl

4. ®okchopa.ru

5. DnekTpoHHas TeTpaab Skysmart

Teky1ast ycrieBaeMoCTh ,IPOMEXYTOYHAsI aTTecTanysl ,Kak B OYHOM TakK M B OMCTAHIVIOHHOM
pexkxuMe, OyAeT IPOBOAUTHLCSI B COOTBETCTBME C IIOJIOXKEHMEe 00 opraHusauuy OoOyueHus B
OVCTAHIIMOHHOM PEXMME ¥ IIOJIOKEHMEM O IPOMEXYTOYHOM utoroBon arrectauuy ['BOY CO
«CKII Ne2 um. B.B. Tananuxuna».

Llemu v 3agaumM JaHHOTO YUYeOHOTO0 IMpeaMeTa B 00/1acTu (GopMUPOBAHUS CUCTEMbI 3HAHUMA,
yMEHMU, KOMIIETEHTHOCTE!:

* OBJIaficHME CUCTEMOVW MaTeMaTUYeCKUX 3HAaHMM WM YMEHMM, HeOOXOOUMMBbIX [IJIsI
MIPUMEHEHMsI B TIPAKTUUECKON HesITeTbHOCTH, U3YUEHMsI CMEXKHbBIX AVCIUIIINH, TTPOJOJIKEHNUS
06pa3oBaHmsI;

* MHTE/VIEKTya/IbHOE pa3BuUTHe, GopM1poBaHMe KaueCTB JMYHOCTY, HEOOXOAVMBIX UEJIOBEKY
IJIST TIOJTHOLIEHHOV J>XM3HM B COBPEMEHHOM OOIleCTBEe, CBOMCTBEHHBIX MaTeMaTHYeCKO
IEeSITeIbHOCTU: SICHOCTM ¥ TOYHOCTM MBbIC/IM, KPUTUYHOCTM MBIIUIEHNUS, MHTYUIIVHA,
JIOTUYECKOTO MBIILJIEHNMS], 3JIEMEHTOB aJITOPUTMUYECKON KYJIbTYpPbI, MPOCTPAHCTBEHHBIX
MpeNCTaB/JIeHN, CIOCOOHOCTM K TMPEOJOJEHNIO TPYAHOCTEN; pa3BUTHE JIOTUUECKOTO
MBIIIUIEHMSI, TTPOCTPAHCTBEHHOTO BOOOPAKEHUSI M MHTYUIUY, KPUTUYHOCTM MBIIIJIEHUST Ha
YpOBHE, HEOOXOAMMOM IS IPOAOJIKEHNST 0OPa30BaHMS M CAMOCTOSITETbHOM JIeSITETbHOCTY B
006J1aCT¥ MaTeMaTUKU U e€ TPOU3BOIHBIX, B OyAyIlei MpodeccuoHaNbHOM NeaTeIbHOCTH;

* ¢dopmMupoBaHMe mpeAcCTaBIeHUI 00 UAEIX ¥ METOJax MaTeMaTMKM KaK YHUBEpCaJIbHOrO
sI3bIKa HAYKM U TEXHVKM, CPEICTBA MOJEIMPOBAHMS SIBJIEHUI U TTPOLIECCOB;

* BOCIHMTaAHME KYJbTYpbl JIMUHOCTM, OTHOIIEHMS K MaTeMaTMKe Kak K  4acTu
06I1IeUe/IOBEYECKOM KYJIbTYPbI, Mrpalolleil OCOOYI0 pojib B OOIIECTBEHHOM pPa3sBUTUM;
BOCIIUTAHME CPEICTBAMM T'€OMETPUM KYJIbTYPbl JIMYHOCTHU: OTHOIIEHMS] K MaTeMaTMKe KakK
yacTu OOIIeYeIOBEUECKOV KYJIbTYpPhl (OPMMUpPOBaHME YMEHMS TPUMEHSTh IOJyYeHHbIe
SHaAHMS [1JIs pellieHns IPaKTUIeCcKnux 3a1ad.

Mopgynb BocOUTaTeabHOM IporpaMmbl  «IIIKOJBHBI YPOK» peam3yeTcss IOCPedCTBOM
MCIIOJIb30BAaHMSI TIOTEHIMAIa KakAOTO YypoKa MJjIsi IeMOHCTpaluy IPUMMEpPOB T'PakIaHCKOTO
MOBEIEeHMsI, TMPOsIBJIeHNe T0OPOCEPHeUYHOCT, Yepe3 IMOAOOp TEKCTOB [JIs1 UTeHWs, 3amad [IJjisi
pelieHusi, MPOOJEMHBIX CUTyaUMil AJjisi OOCYKAEHWS, aHaIM3 I[OCTYNKOB JIOAe U Opyroe
(ucrionb3oBaHMe Ha YypoOKax KaJieHaapss oO0pa3oBaTeIbHbIX COOBITUM, TIPUYPOUEHHBIX K
roCyAapCTBEHHBIM ¥ HAIMOHATbHBIM Mpa3gHukaM Pd); mobyskneHne o6yvaommXxcs COOMI0naTh Ha



http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=15317&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=15317&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=15317&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=15317&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=15317&oll.ob_no_to=
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fcontest%2Eur%2Eru%2F

ypOKe OOLIENPUHSTbIE HOPMbI MTOBeAEHMS, MTpaBusIa OOILEeHMs], TPUHLIMITBI YUeOHOM IUCUMUIUIMHBI,
caMOOpraHu3alyy, B3aMMOKOHTPOJIb ¥ CaMOKOHTPOJIb; BKJIIOUEHME B YPOK UTPOBBIX MOMEHTOB,
KOTOpbI€ MTOMOTAIOT MOAAEePsKaTh MOTMBAIMIO OOYUYAIOIIMMCS K TTOJTYYEHNIO 3HAHUM, HATKUBAHUIO
MO3UTUBHBIX MEXKJIMYHOCTHBIX OTHOIIEHMII B KJacce, YCTAaHOBJIEHMIO AOOpOsKeIaTeTbHOM
0OCTaHOBKM BO BpeMsI YpOKa; MpMMEHeHMe Ha ypPOKe MHTEPAaKTUMBHBIX (opM pabOThI yYallmMXCs:
VHTEJUIEKTYIbHBIX WP, CTUMYJMPYIOIMIMX ITO3HABATEJbHYID MOTUBALMIO  OOYYaIOIIMXCS,
OUOAKTUUECKOTO Tearpa, The IOJydeHHble Ha YpOKe 3HAHMSI OOBbITPHIBAIOTCS B TeaTpPabHbIX
MMOCTAHOBKAX; OMCKYCCUM, KOTOpbIe HAIOT YYalIMMCS BO3MOSKHOCTb IPUOOPECTU OIIBIT BeJIEHUS
KOHCTPYKTMBHOI'O IMAJIOra; IPYIIOBONM paboThl Wi paboThl B MapaxX, KOTOPbIE yUaT 00YyUYaOIIMXCsT
KOMaHIHOM paboTe ¥ B3aMMONEMCTBMIO C MAPYIMMM YYalMMMUCS,  OpraHusauyms medcrsa
MOTMBMPOBAHHBIX M 3SPYAMPOBAHHBIX YUYaIMXCS HaA UX HEYCHEeBAIOIIMMM OJHOKJIACCHUKAMM,
JAIOILEero KaieTaM COLMAIbHO 3HAUMMBIN OIBIT COTPYAHMYECTBA ¥ B3aMMHOM MTOMOILIA.

yuaiumecs IPUoopPeTarT U COBEPILIEHCTBYIOT OIBIT:

» [locTtpoeHuss M wccaemoBaHMSI MaTEMaTUUYECKMX MOJeNeN [JiT ONUCAHUS WU PelleHus
MIPUKJIAJHBIX 33144, 3a0a4 U3 CMEXHBIX TUCIIUTIINH.

* BbImomHeHUsT M CaMOCTOSITEJIbBHOTO COCTABJIEHMSI aITOPUTMUUYECKMUX MPEAIMCAHUNA U
VHCTPYKIMM Ha MaTeMaTMYeCKOM Marepuasie; BbBIMOJHEHNE PACUEeTOB IMPAKTUUECKOTO
XapaKkTepa; MCIIOJb30BaHMS MaTeMaTUUeCKuX (GOPMYJ M CaMOCTOSTEbHOIO COCTaBJIEHMS
dbopmys1 Ha OCHOBe 0600IIIEHNST YACTHBIX CJIYYaeB M SKCIIEPUMEHTA.

* (CaMocTosTe/sIbHOM pabOThl C MCTOYHMKOM MHboOpMalumu, oO0OIIeHUsT U CUCTeMaTU3alun
MTOJTyYeHHOM MHMOpMaLyy, MHTETPUPOBAHNS €€ B JIMYHbBIN OIIbIT.

» [IpoBemeHust [OOKasaTeIbHBIX PACCYKAEHWMM, JIOTMUECKOTO OOOCHOBAaHMS  BBIBOJOB,
pasyMueHus TOKA3aHHBIX M HEJOKA3aHHBIX YTBEPXKIEHWUM, apryMeHTUPOBAHHBIX U
SMOIMOHAIBHO YOEIUTETbHBIX CY>KIEHMIA.

* CaMOCTOATEeIbHOM ¥ KOJUIEKTMBHOM MHEeATEJIbHOCTY, BKJIIOUEHMSI CBOMX pe3yJIbTaTOB B
pe3ysibTaThl pabOThI I'PYIIbI, COOTHECEH)E CBOErO MHEHMSI C MHEHMEM APYTIUX yYaCTHUKOB
Y4eO6HOT0 KOJIJIEKTMBA ¥ MHEHMEM aBTOPUTETHBIX MCTOYHMKOB.

Peanmuzanust maHHOM TIIporpaMmbl  OOGeCIIeUMBaeT OCBOEHME OOIey4eOHbIX YMEHM |

KOMIIETEeHIIMI B paMKaxX MH(GOPMAaIMOHHO - KOMMYHUKATHUBHOM JeSITeIbHOCTH:

« CO3[aHMe YCJIOBUI AJIsI YMEHMSI JIOTMYECKM OOOCHOBBIBATH CYKAEHMSI, BbIABUTATh TUIIOTE3bI U
MMOHMMAaTh HEOOXOIMMOCTh UX MPOBEPKU, SICHO, TOYHO ¥ I'PAMOTHO BbIPaXKaThb CBOM MBIC/IN B
YCTHOM U MMMCbMEHHON peun;

« GopmMMpoBaHMSI YMEHMSI MCIIOJIb30BaTh pa3/IMUHbIE SI3bIKM  MaTEMaTUKM, CBOOOIHO
MepexoiuTb C S3blKa HA S3bIK Ui WJUTIOCTPAllMM, MHTEpIpeTanyu, apryMeHTalluu WU
JIOKA3aTeJIbCTBA, MHTErPUPOBAHMS B JIMUHBIM OIMBIT HOBOW, B TOM YMCJIE CAMOCTOSITEJIbHO
MOJTyYeHHOM MH(bOpMAaInu;

« CO3HaHMe YCJIOBUSI IJIT TJIOMOTBOPHOTO yYacTUsI B paboTe B TPYIINE, CAMOCTOSTEIbHON U
MOTMBMPOBAHHOM OpraHM3alyuy CBOEN AesTebHOCTM, WCIOJb30BaHUS MPUOOPETEHHBIX
3HAHMIA ¥ HABBIKOB B TIPAKTUYECKON [eSITeJIbHOCTM ¥ ITIOBCEIHEBHOM SKU3HU JIJISI
MCCIIeIOBAaHMST HECJIOXKHBIX MTPAKTUUECKUX CUTYaIIUIA

i cosmaHust MaHHBIX YCIOBUI MPEATIoaraeTcs UCIOjIb30BaTh AeATeIbHOCTHbBIN IMOXX0M, IIpi
opraHusalnuy OOy4YeHUs] MaTeMaTuKe: CaMOCTOSITeJlbHble paboThl O0Oy4arollero xapakrepa,
IOMAIllHSIST TBOpYecKass paboTa, 3aJaHMsl Ha TOMCK HECTAaHZAPTHBIX CIOCOOOB peIleHMs.
Meroguka IUAAKTMYECKMX 3ajay, MCIOJIb30BaHMe MH(GPOPMALMOHHO-KOMMYHUKALIMIOHHbIE
TeXHOJIOTMM TIO3BOJIIT COPMEHTHPOBAThb CUCTEMY YPOKOB He TOJIbKO Ha Ilepefadyy <«TOTOBBIX
3HaHMI», HO Ha (hOpMMPOBaHME aKTUBHOM JTMYHOCTU, MOTMBMPOBAHHOM Ha CaMoOOpa3oBaHue.

Ins  perieHuss TO3HABATeNbHBIX M KOMMYHMKATMBHBIX 3a/ad YYyalllMMCS IpefjiaraeTcs
MCIIOJIb30BaTh Pa3IMyHbIe MCTOUHUKY MHOOpMaIy, BKIIOUast SHIMKIIONeanM, cioBapy, IHTepHeT-
pecypchl U apyrue 6asbl JaHHBIX, B COOTBETCTBMM C KOMMYHMKATMBHOM 3amaueit, cheporn u
cuTyaruei obleHns OCO3HaHHO BbIOMPATh CPENICTBA SI3bIKA M 3HAKOBbIE CUCTEMBbI.

[Ipn dopmupoBanMy maHHOM paboueii MpPorpaMMbl YUMTHIBAJIACh pabodas IporpaMma
Bocrutanus OY. dopmbl yueTa padoueit mporpaMMbl BOCIUTAHUS B pabouelt IporpaMmme Kypca
«Matematuka» gyst 10-11 kimaccoB orpaskenbl B IIpmmoskeHun 1 K maHHOI IMporpamMmme.



IInanupyemble pe3yIbTaTbl 0OCBOEHMS YUeOHOro nmpegmera «MaTemaTuka:

asre6pa ¥ HaYa/ia MaTeMaTUYECKOTO aHAJIN3a, TeoMeTPus» (IPOWIbHBIN YPOBEHB):

JIMYHOCTHBIE pe3y/IbTaThbl:

npeacTaBieHne O MPOoheCCMOHATBHON IeATeIbHOCTY YYEeHbIX-MaTEMaTUKOB, O Ppa3BUTUM
MaTeMaTUKI;

yMeHMe SICHO (OpMyIMpPOBaTh M apryMeHTMPOBAHO M3JIaraTb CBOM MBIC/IM; KOPPEKTHOCTDb B
OOlLIeHUM;

KPUTUYHOCTDb MBbIILJIEHNS, YMEHMe paclo3HaBaTh JIOTMYECKM HEKOPPEKTHbIE BbICKA3bIBAHMSI,
OT/INYAThb TUIIOTE3Y OT (aKTa;

KpPeaTUBHOCTh MBIIJIEHMSI, WHULMATUBA, HAXOJUMBOCTh, AKTMBHOCTb IIpU pEILIeHUN
MaTeMaTMYeCKMX 3a4ay;

CITOCOOHOCTh K 3CTETMUYECKOMY BOCIHPMSTMIO MaTeMaTMUYeCKuX OOBEKTOB, 3a/1ay, pelleHMui,
pacCy>KIeHMUI.

MeranpeameTHbie pe3yJIbTAaThI:

IOCTATOYHO Pa3BUTBIE MTPEACTABIEHNSI 00 UAESIX M METOIaX MaTEMATUKM KaK YHUBEPCATbHOM

SI3bIKE HAYKM U TEXHUKM, CPEICTBE MOJEIMPOBAHMS SIBJIEHUI U ITPOLIECCOB;

yMEeHMe BUIETDb MPUJIOKEHNS TTOJTYUY€HHBIX MaTEMaTUUECKMUX 3HAHMI B IPYTUX AVUCHUTUIMHAX,

B OKPY>KAIOIIIEN SKU3HU;

YyMEHME MCIOJIb30BaTh pa3IMYHble MCTOYHMKM WHOOpMaLUM [JIST pelieHus: y4eOHbIX

mpo6JsieM, 0600IIEHNST ¥ CUCTEMATHU3AIMY TTOTYYEeHHO MHGOpMaIy, MHTETPUPOBAHNS ee B

JIMYHBIN OIIBIT,;

MPOBEIeHNsT  OKA3aTeIbHbIX  PACCY>KIEHMI, JIOTMUYECKOrO OOOCHOBAHMSI  BBIBOZOB,

pasyMueHus TOKA3aHHBIX M HEJOKA3aHHBIX YTBEPXKIEHWUM, apryMeHTUPOBAHHBIX U

SMOIVIOHA/IBHO YOeUTEeTbHbIX CYXKIEHMIA;

CaMOCTOSIT€JIbHOM ¥ KOJUIEKTMBHOM [ESITeJIbHOCTY, BKJIIOUEHMS CBOMX pe3y/JbTaTOB B

pe3ysibTaThl pabOThI I'PYIIbI, COOTHECEH)E CBOErO MHEHMSI C MHEHMEM JPYIUMX yYYaCTHUKOB

Y4eO6HOT0 KOJIJIEKTMBA ¥ MHEHMEM aBTOPUTETHBIX MCTOYHMKOB.

MCITO/Ib30BaTh IMPUOOpPETEHHbIE 3HAHUSI M YMEHUSI B TIPAKTUYECKON [OeSITeJbHOCTU WU

[IOBCEIHEBHOM XKM3HU OJIS:

— ucotenoBaHus (MOIEIMPOBAHMSI) HECJIOKHBIX IMPAKTUYECKUX CUTyallMii Ha OCHOBE
M3YYEHHBIX GOPMYJI U CBOMCTB QUTYD;

— BBIUMCJIEHMS] OOBEMOB U IUIOIIA/IEN MTOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJI MIPU PEIIeHUN
MPaKTUYECKNX 3a/lau, MCIIOJIb3Ys MPU HEOOXOAVMMOCTY CIIPABOYHMKYU U BBIYMCIUTEIbHbBIE
YCTpOJNCTBA.

IIpegmeTHbBIE pe3yIbTaThI:

TpeacTaBieHre 00 OCHOBHBIX M3yYaeMbIX MaTeMaTUUECKUX IMOHSTUSIX, 3aKOHAX M MeTOolax,

MTO3BOJISIIOILIMX OIMMChIBATh U MICCIENOBATh peasibHble IPOLIECChI U SIBJIEHUSI: YMCJIO, BEJIMUMHA,

anrebpanveckoe BbIpasKeHMe, ypaBHeHMe, (YHKIMS, CIydaifHasi BeIMUYMHA U BEPOSTHOCTD,

MIPOM3BOAHASI M MHTErpaj, 3aKOH OOJIbIIMX YMCeJ, MPUMHLMII MaTeMaTUYeCKOW MHIYKIUN,

METO/Ibl MaTeMaTUUECKUX PaCCYsKIEeHNI;

UMeTb CGHOPMMPOBAaHHbBIE IIPEACTAaBJEHMS O HeOOXOOMMOCTM JOKa3aTeIbCTB  IIpU

0OOCHOBaHMM MaTeMaTUUYECKUX VYTBEPKAEHMII ¥ POJM aKCUOMATMKM B IPOBEIEHUM

IeIYKTUBHBIX PACCYKIEHUII;

MMeTb COPMMPOBAHHbIN MOHSITUITHBIN aImapaT IT0 OCHOBHBIM pasjiesiaM Kypca MaTeMaTUKM;

3HAaHMSI OCHOBHBIX TeopeM, (POPMYJ ¥ YMEHUS UX IPUMEHSTD; YMEHMUS JTOKa3bIBaTh TEOPEMBI

M HAXOIUTb HECTAHAAPTHBIE CIIOCOOBI PELIeHUs 3a1aY;

BJIaJIETh KJIIOUEBBIMM MaTeMaTUUECKMMM YMEHUSIMY Ha YTJTyOJIEHHOM yPOBHE:

— BBIIIOJIHSATDH TOYHbIE U IPUOJIVSKEHHbIE BIYMCIEHNS C IEeICTBUTE/IbHBIMM YMCIaMU;

— BBITIOJTHATH MTPe0OPa30BaHMST BhIPasKEHN, BKITIOYAIOIINX CTEIeH!, JJorapu(Mbl, pagyKaibl
U TPUTOHOMETpUUYeCKye QYHKIINNA;

— pellIaTh ypaBHEHMSI, CUCTEMb] YPaBHEHMIi, HEPABEHCTBA M CUCTEMbI HEPABEHCTB;

— UMeThb C(POPMUPOBAHHOCTb IIPEICTAaBJE€HUI 00 OCHOBHBIX IOHATUSIX MaTeMaTUUECKOIr'O
aHa/M3a M MX CBOMCTBAX, BJIAJIeHME yYMEHMEM XapaKTepu3oBaThb MoBeneHue GyHKINNI,
MICITOJIb30BaHMe MMOJyYEHHbIX 3HAHUI I ONMCAHMS M aHa/IM3a peajbHbIX 3aBUCUMOCTEN;



yMeTb MOIENIUpPOBaTh peajbHble CUTYaluM, WCCIeI0BaTh TOCTPOEHHbIE MOeH,
MHTEPIIPETUPOBATh MOTYUYEHHbBIN Pe3yJIbTaT;

— COCTaBJIITh BEpPOSITHOCTHbIE MOJENM II0 YCJIOBUIO 3aJauyi M BbIYUC/IATh BEPOSITHOCTU
HACTYIUIEHMSI COOBITMI, B TOM UKCJIe C IpuMeHeHueM (OpMyJ KOMOMHATOPUKU U
OCHOBHBIX TEOpPEM TEOpPUM BEpPOSTHOCTEN; MCC/IeIOBaHMe CAyYaMHbIX BEJIMUYMH II0 UX
pacrpeeaeHuio;

— MMeThb TMpPeICTaBJeHMS O KOMILUIEKCHOM IUIOCKOCTM, TEeOMETPUYECKOM CMBICTIEe
KOMIIJIEKCHOTO YMCJIa ¥ MOJIYJISI Pa3HOCTY KOMIUIEKCHOTO YMCJIa;

— HaAXOOUTh IECTBUTEJIbHYIO i MHMMYIO YaCTi, MOIYJ/b U apryMEeHT KOMIUIEKCHOTO YiCJIa,
3aMMCaHHOro B ajire6panydeckoii popme;

— BBIIIOJIHSTDH ,Z[eI‘/JICTBI/IH CJIOJKE€HMS, BbIUMTAaHNMs, YMHOXKEHNS, deJIeHUd KOMIIJIEKCHbIX 4lMceJ,
3aIMCAHHbBIX B ajaredpanueckoi popme;

— 3amMChiBaTh KOMIUIEKCHbBIE UMCjIa B TPUTOHOMETPUUECKON (HopMe;

— BBITNOJIHATD JEMCTBMS YMHOKEHMS, [AeJIeH)s], BO3BeIeHMsI B CTEeIIeHb M M3BJIEUEHMsT KOPHS
13 KOMILIEKCHBIX YMCeJI, 3aIIMCAaHHbIX B TPUTOHOMETPUYECKON popme

— 1300paskaTh KOMILIEKCHbIE UMC/ia Ha KOMIUIEKCHOM TJIOCKOCTHU

— pelIaTh IIPOCTENIMe 3afauy Ha HaXOXKOEHMe Ha KOMILJIEKCHOJ IUIOCKOCTM MHOMKeCTBa
TOUYEK, YIOBJIETBOPSIOIIMX 3aJaHHOMY YCJIOBMIO;

— peuliaTtb HpOCTQf;IH.U/IQ KBaJipaTHbI€ YpaBHEHMA C KOMIIJIEKCHbBIM Hen3BeCTHbIM,

— INPUMMEHSATb MaTeMaTNU4YE€CKYI0 TEPMMHOJIOTUIO U CI/IMBO.TII/IKY;

— J[JOKa3bIBATb MaTeMaTUUYe€CKMEe YTBEPKOCHMA.

YMEeTb pa6OTaTb C reoMeTpmyeCKMM TEKCTOM (aHaHI/IBI/IpOBaTb, M3BJIEKATb HeO6XO,EU/IMYIO

mH(OpMaIII0), TOYUHO ¥ IPAMOTHO BbIpaskaTh CBOM MbIC/M B YCTHOM ¥ IMCbMEHHONM peun C

IIpMMEHEHNEM MaTEMaTI/ILIECKOI‘/JI TEPMMHOJIOITMN M CUMBOJIMKHN, MCIIOJIb30BATb pPa3JIMUHbIE

SI3BIKM MaTeMaTMKM, IIPOBOAUTD KjaaccubuKaluy, Jormdeckie 060CHOBaHMS, JOKa3aTeIbCTBA

MaTeMaTU4YeCKnUX YTBep)I(LLeHI/If/’I;

pellaTh reoMeTpuUecKie 3amaui, ONMMpasiCb Ha M3yUeHHbIe CBOMCTBA IIAHUMMETPUUECKUX U

CTEPEeOMEeTPUUYECKUX (UTYpP M OTHOILIEHWIM MEXIYy HMMM, TMPUMEHsIS ajrebparueckuii u

TPUTOHOMETPUYECKMI aIrlapar;

MPOBOJUTb [OKa3aTe/ibHble PACCYKIEHWUS TPy pellleHuy 3ajad, JOKa3biBaTb OCHOBHbBIE

TEOpEMbI Kypca;

MCIIOJIb30BaTh IIPM peIIeHUM CTepeoOMeTPMUYECKMX 3afau IUIaHMMeTpuueckue QakTbl U

METOJIbI;

MIPOBOIUTD JOKAa3aTe/IbHbIE PACCYKAEHNS B XO/Ie pellleHMs 3amay.

[pUMeHeHMe TPUOOPETEeHHbIX 3HAHMII M YMEHMI [JIs pelleHus 3amad IMPaKTUUeCKOro

XapakTepa, 3a/1au U3 CMEXKHbBIX IVICLIUIIJIVH.

B pesysbTaTe M3yueHust Kypca 00yJarOUUiACs HAYIUTCS:
Anre6pa

BBITIOJIHATD apubMeTnJeckme NeiCTBUs, COUeTasl YCTHbIe ¥ MUCbMEHHbIe TTpYeMbl, HAaXOIUTh
3HAUeHMsT KOPHS HATypaJIbHOW CTeleHM, CTeleHu C palyoOHaJIbHBIM IIOKa3aTesIeM,
sorapudma, UCTONb3ys MPU HEOOXOIMMOCTY BBIUMC/IUTE/bHbIE YCTPONCTBA; IMOJIb30BaThCs
OIIEHKOM ¥ TIPUKNUIKONM TIPY MPAKTUIECKMUX PaCUeTax;

MPUMEHSITb ~ TIOHSITUSI, CBSI3aHHbIE C JIEJIMMOCTbIO IIeJbIX YMces, Tpu  pelleHun
MaTeMaTUUeCKMX 3a/1adY;

HaXOAUTb KOPHM MHOTOWIEHOB C OJHOM IlepeMeHHOM, pacK/afblBaTb MHOTOYIEHbI Ha
MHOXUTEJH,;

MPOBOAUTD TIO U3BECTHBIM (hOopMyJsIaM U MpaBwIaM MpeobpasoBaHus OYKBEHHBIX BbIPASKEHUMN,
BKJTIOYAIOIINX CTEIIeHM, PaIMKaJIbl, JOrapudMbl ¥ TPUTOHOMETPUUYECKEe QYHKIINN;
BBIUMCJISITh 3HAUEHUSI UMCIOBBIX UM OYKBEHHBIX BBIPAsKEHMI, OCYIIECTBJISISI HEOOXOIMMbIe
MO/ICTAHOBKM U ITpeoOpa3oBaHMs;

BBITIOJTHATD BCE JEMCTBUS C KOMIIJIEKCHBIMY UMCJIaMU;

MCIIO/Tb30BaTh MPUOOpPETEeHHbIE 3HAHUSI M YMEHUS B TIPAKTUYECKON [AeSITeJTbHOCTU W
MOBCEIHEBHOM >KM3HU JJISI TPAKTUUYECKMX pPacuyeToB Mo Qopmysam, BKJO4Yass (GOPMYJIbI,



conepsKalllye CTereHu, paayuKabl, JJorapudmMbl U TPUTOHOMETpUUYECKre QyHKLIMY, UCTIOIb3YS
MpY HEOOXOIAMMOCTY CITPABOYHbIE MaTepUaJIbl ¥ MTPOCTENIIINE BbIUMCIUTE/IbHbIE YCTPOMCTBA;

dyukuun u rpapuru

omnpeaessITh 3HauUeHyre QYHKIIMM M0 3HAYeHUIO apryMeHTa Py PasIMyHbIX ClIocobax 3amaHust
bynxumm;

CTPOUTH I'PadUKY M3YUEHHBIX (DYHKIINIA;

OMMChIBaTh MO rpadMKy M B MPOCTENMIIMX CAydasx 1Mo Gopmysie MmoBemeHMe U CBOMCTBA
dbyHKUIMIT, HAXOOUTDb MO rpaduKy GYHKIMM HaMOOJIbIIIE ¥ HAaMEHbIIe 3HAaUeHWST;

peliaTh ypaBHEHMs, POCTEMIIE CUCTEMbl YPaBHEHUM, VCIIO/Ib3YsI CBOMCTBA MYHKIMI U UX
rpaduKoB;

MCIIOJIb30BaTh IPUOOpPETeHHble 3HAHMS M YMEHMSI B IIPAKTUYECKOW [eSTeTbHOCTU U
MMOBCEAHEBHOM >KM3HU MJIA: OMMCAHUSI C TIOMOIIbIO (GYHKLUMIA DPa3IMYHbIX 3aBUCUMOCTEN,
TpeaCcTaBIeHnsT X rpadmuecKky, MHTepIipeTanyy rpaduKkos;

YpaBHeHMSI M HepaBeHCTBa

periaTh palyOHa/IbHbIe, MOKa3aTeJabHble U JlorapudMMUUecKie YpaBHEHMS U HepaBEeHCTBa,
MIPOCTeEIAIIINE MPPALMOHAIbHbBIE Y TPUTOHOMETPUYECKME YPABHEHWS, UX CUCTEMBI;

COCTaBJIATh YPaBHEHMSI ¥ HEPABEHCTBA I10 YCJIOBUIO 3a7au;

MCITOJTb30BATh 1)1 IPUOIVDKEHHOTO pellieHNsT ypaBHEeHUI Y HepaBeHCTB I'paduueckuit MeTox;
1300paskaTh Ha KOOPAMHATHOM IIJIOCKOCTY MHOYKECTBA PEIIeHMI MPOCTENINX YPaBHEHUIA U
UX CUCTEM,;

MCIIOJIb30BaTh IIPMOOpPETeHHbIE 3HAHMS ¥ YMEHMSI B IIPAKTUUYECKOV [eSTeTbHOCTU U
MMOBCEAHEBHOM >KU3HM [JI1 TMOCTPOEHMS M WCCIENOBAHMS IMPOCTEMIINX MaTeMaTUUeCKUX
MoJieJiel;

DJIeMeHThI KOMOMHATOPUKY, CTATUCTUKY ¥ TEOPUM BePOSITHOCTEN

MpeACTaBJdITh [JaHHble B TabAMUYHOM U rpaduueckom Buge. HaxoguTh uyucjIoOBbIe
XapaKTePUCTUKU PSIIOB JaHHBIX;

BBITIOJIHATh ITOOYEPEIHbIM M OJHOBPEMEHHbIN BbIOOP HECKOJIBKMX 3JIEMEHTOB M3 KOHEYHOI'O
MHOXeCTBa;

UCIIONIb30BaTh (OpMysbI  uMCja TEPecTaHOBOK, COYeTaHMy, pasMmelleHuit. Pemrath
KOMOMHATOPHbBIE 3a7ault;

BBIIEJISITh  3JIEMEHTapHble U  CJIOKHbIE COOBITMSI, CJIyda WM BEpPOSITHOCTb CYMMBI
HECOBMECTHBIX COOBITHUIA, BEPOSTHOCTh IPOTUBOIIOJIOKHOTO COOBITHS. VIMeTh MOHSTHME O
HEe3aBMCUMOCTHU COOBITHI, BEPOSITHOCTh M CTATUCTUYECKONM YaCTOTE HACTYIIEHUS] COOBITHSI.

I'eomeTpus

T0JIb30BaThCSI FEOMETPUUECKIM SI3bIKOM IJIsI OIMCaHMsI IIPeIMETOB OKPY3KaloIllero Mupa;
aHa/IM3MPOBATh B IIPOCTEMIINX CJIYUasX B3aMMHOE PaCIoJIOsKeH)e OObeKTOB B IIPOCTPAHCTBE;
pacrosHaBaTh Ha YepTeskaxX ¥ MOJEeJISX IMPOCTPaHCTBEHHbIE (OPMbI; COOTHOCUThH TPEXMepHbIe
0OBEKTHI C UX OMMCAHUSIMM, U300pasKeHNUSIMIHA;

1306pakaTh OCHOBHbIE MHOTOI'PAHHMKM ¥ KPYTJIble Tejia; BBIMOJHATh YEPTEK! IO YCIOBUIO
3a/1a4, OCYIIECTBJISATh ITpeobpa3oBaHus GUryp;

CTPOMUTD MPOCTEIAIIIe ceueHmsT Ky6a, IPU3Mbl, MMPaMUIbI;

pelliaTh IJIAHMMETPUYECKME U MPOCTENIle CTepeoMeTpUYecKue 3aJauy Ha HaXOXKIeHMe
reoMeTPUUYECKUX BeINUVH(IJIVH, YTJIOB, IIJIONIanel, 00beMOB);

MCITO/Ib30BaTh TpPU peEIIeHNM CTepeoMeTpUUeCKUX 3amad IUTaHMMeTpuueckue GakTbl U
METOJIbI.

MCITO/Ib30BaTh MPUOOpEeTeHHbIe 3HAHWS, YMEHMsI, HaBbIKM B MPAKTUYECKON MeATEeTbHOCTU U
[IOBCEIHEBHOM KMU3HU OJIS:

MCCIEIOBAHMUSI HECJIOKHBIX TPAKTUUYECKMX CUTYallMii Ha OCHOBE M3YUYEHHBIX (GOpMysa U
CBOVCTB GUTYD;

BBIUMC/ISITh ILJIOIIAAM ITOBEPXHOCTENM MPOCTPAHCTBEHHBIX TeJI IMPU pPEeLIeHUM MPaKTUUECKUX
3aau, MCIOJb3ys MpKU HEOOXOAMMOCTM CIPABOUYHMKM ¥ BBIUMCIUTENbHbIE YCTPOICTBA,
ONMCHIBATh pPeaibHbIe CUTYAIUY Ha SI3bIKE TEOMETPUNA.



OLIEHUBAHMUE PE3VYJIbTATOB OBYUEHUSA MATEMATHUKH

Buabi u popMbI KOHTPOJIS

JJist TpOBEPKYM YPOBHST YCBOEHMSI 3HAHUM MUCIIOJIb3YIOTCS Cieayoliye GopmMbl 1 BUABI KOHTPOJIS
3HAHWUM YYaIIXcs:

Budet konmponsa:

— BBOJHBII;

— TeKYILMUIL,;

— TeMaTU4eCcKuii;

— WUTOTOBBLI;

Dopmbl KOHMpOAA:

— TIpoBepoyYHasi pabora;

— TecT;

— (POHTAIbHBIN OIPOC;

— KOHTpOJIbHAsI paboTa;

— 3auer;

— VHAVBUAYAJIbHbIE PA3HOYPOBHEBbIE 3aaHMS.

[Tpeo6nanmarorieir GopmMoil TEKYIIEro KOHTPOJISI BBICTYIIAET MUCbMEHHBIN (CaMOCTOSTEbHbIE U
KOHTPOJIbHbIE PaboThl) M YCTHBIM ompoc (cobecemoBanme). OCHOBHOM (HOPMOM WUTOTOBOTO
KOHTPOJIS SIBJISIETCS TECTUPOBaHMe, KOHTPOJIbHbIE PaboThI, 3aueThl. (IIpuiokeHue 2)

IIpoekTHast ¥  y4YeOHO-MCC/IEJOBATe/IbCKAas  [eATeJIbHOCTh  SIBJIIETCS  YaCThIO
CaMOCTOSIT€JTIbHOM paboThl yuarmxcs.[JaHHas TeXHOJIOTUSI peayinM3yeTcsl yepe3 CUCTEMY Y4eOHO-
MMO3HaBaTeJIbHbIX METOOB M IPUMEMOB, HAIPaBJIEHHbIX Ha IMPAKTMUYECKOE WM TEeOpPeTHYecKoe
OCBOEHME [IeICTBUTEIBHOCTY YYaIMMUCS TTOCPEICTBOM BBISIBJIEHMSI M PEIIeHUsT CYIIeCTBYIOIIMX
MIPOTUBOPEUNIA.

[TpumepHble TeMbl ITPOEKTOB, BO3MOKHBIX JJI peayiM3aliMy B paMKaxX Kypca «MaremaTuka» B
10-11 xnaccax, npeacrasseHbl B [IpuiokeHun 3 kK gaHHOM paboyei mporpaMmme

dopMbI OpraHM3anyy y4eOHbIX 3aHSITUI, OCHOBHBIE BUABI YUeOHOM eSITe/IbHOCTH:

®dpoHTasbHbIe, TPYIIOBasi paboTa, paboTa B IMapax, TPEHUHIU, MOTPYKEHUs, UCCIeNOBaHMSI,
MPaKTUKYMbI, TPOEKTHASI IESITEIbHOCTb, KPYTJIbIE CTOJIbI, NV (PepeHIIPOBAHHO-T'PYITIIOBas

1. OneHKa NMMCbMEHHBIX KOHTPOJIbHBIX PA00OT 00yJaIOIIMXCS M0 MaTeMaTHKe.

Omeem ouenueaemcs ommemkoii «5», ecau:

— paboTa BBINOJHEHA TTOJIHOCTHIO;

— B JIOTMYECKUX PACCY)KIEHMUSIX ¥ OOOCHOBAHMM PeIIeHNsT HET ITPOGEIOB 1 OIIMOOK;

— B pellleHuy HeT MaTeMaTU4eCcKux OIMOoK (BO3MOXKHA OJlHa HETOUHOCTbh, OMICKa, KOTOpas He
SIBJISIETCS CJIEICTBYEM HE3HAHMS VI HEITOHMMaHMsI Y4eOHOro MaTepuara).

Ommemxka «4» cmasumcs 6 caedyloujux cayddsax:

— paboTa BBITIOJIHEHA TOJIHOCTbIO, HO OOOCHOBAHMS ILIArOB peIIeHMs] HeOOCTAaTOYHbI (ecyu
yMeHe 060CHOBBIBATh PaCCYsKIEHMsI He SIBJISUIOCH CIeIMaIbHbIM OOBHEKTOM IIPOBEPKN);

— [IOMYyIIeHbl OIHA OIIMOKA MM €CTh JBa — TPU HENOUYETa B BBIKJIAJKaX, PUCYHKAX, YepTekax
uau rpadukax (€cayu 3T BUAbI paboT He IBJISIIMCH CIelMaIbHbIM O6BEKTOM ITPOBEPKM).

Ommemka «3» cmasumcs, ecau:

— JomyliieHo 60Jiee OIHONM OIIMOKY MM 6ojiee IBYX — TPeX HeIOUETOB B BBIKJIAIKAX, YEPTEXKAX
um rpadukax, HO obOydvarolmmiicss obJagaeT 00S3aTeIbHBIMM YMEHUSIMU TI0 ITPOBEPSEMO
TEME.

Ommemxka «2» cmasumcs, ecau:

— JOIYIIEHbI CYIIEeCTBEHHbIe OIIMOKM, IIOKa3aBlliMe, YTO OOydYalomuiicsa He o6jagaer
06s13aTeIbHBIMY YMEHMSIMU 110 JAHHOM TeMeE B MTOJIHOW Mepe.

Ommemxka «1» cmasumcs, ecau:

— pabora MoKasaja IOJIHOEe OTCYTCTBME Y 00yUalollerocss o6s3aTeIbHbIX 3HAHUM M YMEHUI 110
MIPOBEPSIEMOI TEME MJTM 3HAUMTEJIbHASK YaCTh PabOThI BHIMOTHEHA HE CAMOCTOSITEJIBHO.

YunuTenb MOXKET MOBBICUTb OTMETKY 32 OPUTMHAIbHBIN OTBET Ha BOIMPOC MJIM OPUTMHAIBHOE
pellieHNMe 3amauy, KOTOpble CBUIETEJIbCTBYIOT O BBICOKOM MaTeMaTMUYE€CKOM pa3BUTUU
obyyarolerocs; 3a pelieHue 6oJiee CIOKHOM 3aJauM MM OTBET Ha OoJiee CJIOXKHBINA BOIPOC,



MpeaJjIo’KeHHbIe 00YYaloIeMyCsl TOIMOJHUTENbHO II0C/Ie BBIMIOJHEHUS MM KaKuX-JMbo Ipyrux
3aIaHMA.

2.

O11eHKa YCTHBIX OTBETOB 00y4YaloIIMXCS 110 MaTeMaTuKe

Omeem oueHueaemcs ommemxoii «5», ecju yueHuk.

MOJIHO DacKpbUI COIep>KaHMe Marepuana B obO6beMe, NMpPeLyCMOTPEHHOM IPOrpaMMON U
y4eOHUKOM;

U3JIOKMJI MaTepyal 'PaMOTHBIM SI3bIKOM, TOYHO MCIIOJIb3Ysl MaTeMAaTUUECKYIO TEPMMUHOJIOTUIO
Y CMMBOJIMKY, B OIIpeJleJIeHHOM JIOTMYEeCKO} [10C/IeJ0BaTeIbHOCTH;

MPaBWIbHO BBINOJIHMI PUCYHKY, YepTesky, rpaduky, COMyTCTBYIOLINE OTBETY;

Mokasaja yMeHMe WWITIOCTPUPOBATh TEOPUIO KOHKPETHBIMM IIpMMepaMM, TPUMEHSITh ee B
HOBOJ CUTYyalyM MPYU BBITIOJIHEHUM NTPAKTUUECKOTO 3a4aHusI;

MPONEMOHCTPUPOBAJI  3HAHME TeOpUM paHee  M3YYEeHHBIX  COIYTCTBYIOLIMX  TeM,
chOpMMPOBAHHOCTD U YCTOMUMBOCTD UCIIO/Ib3yEMbBIX ITPY OTBETE YMEHMIA 1 HaBbIKOB;
OTBevas CaMOCTOSITeIbHO, 63 HaBOZSIIMX BOIIPOCOB YUUTEIS;

BO3MOSKHbI OJIHA — JIB€ HETOYHOCTM IIPU OCBellleHMe BTOPOCTENEeHHBbIX BOIPOCOB WMJIM B
BBIKJIa[IKaX, KOTOPbI€ YUEHMK JIErKO UCIIPABIUJI [1OCJIe 3aMeYaHysl YIUTeJIsI.

Omeem ouenusaemcsa ommemxkoil «4», eciu yooenemeopsen 8 0CHOBHOM MpebGOGAHUAM HA
OUEHKY «5», HO npu 3mom umeem 00uH u3 HedOCIMAMKOB:

B M3JIOKEHMM [IOMYIEeHbl Hebosble IpoOesibl, He MCKAa3MBIIEe MaTeMaTUueCKoe
colepskaHue OTBETa;

IOMyIIEeHbl OIMH - [ABa HeJOoYeTa IIPU OCBEIIEHMM OCHOBHOTO CONEpsKaHus OTBETa,
MICIIpaBJIEHHBIE TIOC/Ie 3aMeYaHusT YUUTEJIS;

IOIYIIIEHbI OIIMOKA MM 60Jjiee NBYX HEJOYETOB IMPU OCBEIIEHNY BTOPOCTEIEHHBIX BOITPOCOB
WM B BBIKJIAKaX, JIETKO MCIIPaBJIeHHbIE TIOC/Ie 3aMevaHysT yUUTeIs.

Ommemka «3» cmasumcs é cnedyujux cayuasx:

HEeIIOJIHO PAaCKpBbITO COJepskaHue MmaTepuasna (CofaepskaHue M3JIOXKEHO (parMeHTapHO, He
BCerga  MOC/IemoBaTeIbHO), HO  T[OKa3aHO  oOlllee  IMOHMMaHME  Bompoca U
MIPOIEMOHCTPUPOBAHbl YMEHMsI, HOCTATOYHbIE IJII YCBOEHMs IPOrpaMMHOIO MaTepuasa
(ompenenenbl «TpeboOBaHMSIMM K MaTeMaTHMUECKON ITOATOTOBKE YUaIMXCS» B HACTOSIIEN
IporpamMme 1o MaTeMaTuKe);

VMEJNCh 3aTPYOHEHUS] WM JOMYyIIeHbl OIMOKM B OMpeneieHuM MaTeMaTUueCcKOoun
TEPMMHOJIOTUM, YepTesKax, BBIKJIAIKaX, MCIIPaBJIeHHbIE II0C/Ie HECKOJbKUX HaBOOSIINUX
BOITPOCOB YUUTEJIS;

YUYEHMK He CIIPaBUJICS C IpMMEHEHMEeM TeOpuM B HOBOM CUTYyallMy IIPY BBINOJHEHUN
MPaKTUYECKOTO 3aJaHMsl, HO BBIMOJHWI 3afaHus OO0sI3aTeIbHOTO YPOBHS CJIOXKHOCTU IO
IaHHOM TeMe;

MpyY [OOCTAaTOYHOM 3HAHUM TEOPEeTMUECKOrO MaTepuajia BbISIBJIeHa HeOOoCTaTOYHas
c(hOpMUPOBAHHOCTH OCHOBHBIX YMEHMII 1 HABbIKOB.

Ommemka «2» cmasumcs é ciedylujux cayuasx:

He PacKpbITO OCHOBHOE COZiepsKaHue yueGHOro Marepuaa,

OOHApy>KeHO He3HaHMe YUYEeHMKOM OoJibllieil MM Haubojee BasKHOM dYacTuM YyueOGHOro
Marepuaa;

IOOMYILIEHbI OIIMOKM B ONpenejeHuu TOHSITUI, TPU MCIOJb30BaHUM MaTeMaTUUeCKOi
TEPMUHOJIOTUM, B PUCYHKax, dYeprexkax wiu Trpadukax, B BbIKJIagKaX, KOTOpbIe He
MCITPaBJIEHBI MTOCJ/I€ HECKOJIBKUX HABOJSAIIMX BOITPOCOB YUMUTEJIS.

Ommemka «1» cmasumcs, ecau:

YUYEHMK OOHAPYKWII ITOJTHOE He3HaHMe M HETIOHMMaHMe M3yuyaeMOoro yueOHOro MaTepuasia Ui
He CMOT OTBETUTh HM Ha OVH U3 MOCTaBJ€HHbBIX BOIIPOCOB IO M3YUEHHOMY MaTepuaty.

Obmas Kiaaccupukanus oumooK.

[Tpu olieHKe 3HaHWUI, YMEHMI ¥ HaBbIKOB YUallMXCs C/IeAyeT YUUThIBATh BCe OIIMOKM (IpyOble 1
HerpyOble) U He[JOUYETHI.
I'py0obIMU cCUMTAIOTCS OIIMOKMN:



— He3HaHMe OIpenesieHMsT OCHOBHBIX ITOHSITUMM, 3aKOHOB, MpPaBUJI, OCHOBHBIX ITOJIOSKEHMUIA
Teopuy, HesHaHue (GOopMyJ, OOIIENPUHATHIX CUMMBOJIOB OOO3HAUEHMI BEJIMUMH, €IVHUIL, UX
MU3MepeHNs;

— He3HaHMe HaMMEHOBAaHUM eVHUI] U3MEPEHMS;

— HeyMeHMe BbIJeJIUTh B OTBETE TJIAaBHOE;

— HeyMeHMe IPUMEHSITh 3HaHWSI, aJITOPUTMbI [IJIST pellieHusl 3a1ay;

— HeyMeHMe JIeJIaTh BbIBOJbBI U 060011IeHNS;

— HeyMeHMe YNTaTb U CTPOUTD IrpaduKu;

— HeyMeHMe M0JIb30BaThCs IEPBOMCTOYHMKAMM, YYEOHMKOM ¥ CIIPAaBOYHMKAMY;

— TIOTepsl KOPHS WM COXPaHeH)e ITOCTOPOHHEr0 KOPHS;

— orbpachiBaHue 6e3 06bSICHEHUII OJHOTO U3 HUX;

— PpaBHO3HAYHbIE UM OIINOKMY;

—  BBIYMCIUTEJbHbBIE OIIMOKM, €CJIVI OHU He SIBJISIOTCSI OMCKOA;

— JIOTMYeCcKye OLIMOKMA.

K Herpyo0bIM oIMOKaM CJieflyeT OTHECTU:

— HETOYHOCTb (POPMYIMPOBOK, OIIpeIeJeHNI, IIOHSITUI, TEeOpUil, BbI3BAaHHAS HEITOJHOTOM
OXBaTa OCHOBHBIX MPU3HAKOB OMPEEIIEMOTO MOHSTHUSI VUIM 3aMEHOM OTHOTO - IBYX U3 3TUX
MIPU3HAKOB BTOPOCTEIIEHHBIMMU;

— HETOYHOCTbh I'paduKa;

— HepalUMOHAJbHBIM METOJ peIIeHus 3a[auM WM HeJOCTAaTOYHO IPOAyMaHHbBIM TUIAH OTBETa
(HapyllleHye JIOTUKY, TTIOAMEHA OTAEIbHbIX OCHOBHBIX BOITPOCOB BTOPOCTEIIEHHBIMM );

— HepalMOHAaJIbHbIE METOJbI pAGOTHI CO CIIPABOYHON U IPYTOM JIMTEPATYPOI;

— HeyMeHMe pelllaTh 3a[1auli, BbIMOJHSITh 3aIlaHNSI B OOIIIEM BUJIE.

HepoueTammu sIBJISIOTCS:

— HepaluMOHAJIbHbIE MTPYEMbI BBIYMCIEHUI U PeoOpa3oBaHmIA;

— HebOpeskKHOe BBIIIOJHEHME 3aICeN, UepTeskel, cxeM, IpadMKOoB.

CopepkaHue yuedHoOro npegmera «MaTemMaTuKa: ajareépa u Hagyaia
MaTeMaTUYeCKOro aHa/In3a, reomerTpust» (IpohuIbHbIN YPOBEHb):

YN CJIOBbBIE 1 BYKBEHHBIE BBIPAJKEHUSA

HemumocTtb 1enbix umcen. Jenenme ¢ ocratkoM. Cpaeuenus. Pemenue 3amau c
LIeJIOUMCJIEHHBIMY HEM3BECTHBIMMA.

Komrmiekchbie umcia. ['eomerpuyeckass MHTepIipeTalnys KOMIUIEKCHBIX unces. [leiicTBUTe/IbHAs
M MHMMasT YacTb, MOAYJb ¥ apryMeHT KOMIUIEKCHOro uuciaa. Asrebpamyeckas u
TPUTOHOMETpUYecKast (GOpMbl 3alyMCy KOMIUIEKCHBIX uumcesl. ApudMeTndeckue IeiCTBUS Ha
KOMIUIEKCHBIMM UMCJIaMM B pasHbIX ¢dopmax 3amucu. KOMIIEKCHO CONpSIsKEeHHbIe UMCJIa.
BosBemenne B HaTypaabHyIO cTeneHb (popmysia MyaBpa). OcHOBHasI TeopeMa ajireGphl.

MHoroujieHbI OT OfHOM IlepeMeHHON. [leMMOCTh MHOTIOWIEeHOB. JlejeHue MHOI'OYJIEHOB
OCTaTKOM. PalyoHa/ibHbIe KOpPHM MHOTOYJIEHOB C LeJIbIMM KoddduiyeHTtamu. PellleHne 1ebix
anrebpanvecknx ypaBHeHuit. Cxema I'opnepa. Teopema be3dy. Umcio KopHeii MHOrouseHa.
MHorowieHbl OT ABYX IIepeMeHHbIX. ©OOpMyJibl COKpPAIIEHHOIO YMHOKEHMS [JIS CTaplnX
creneneil. bunom HbioToHa. MHozouneHbt OM HECKONbKUX NEPEMEHHbIX, CUMMempuuecKue
MHOZCOUJIEH®bL.

Kopens ctemenu n>1 u ero csoiictBa. CTelleHb C paliOHAJIbHBIM IOKa3aTeJeM 1 ee CBOMCTBaA.
[TousTe o cremeHM C JEMCTBUTENbHBIM IOKa3zaTejeM. CBOMCTBAa CTENEHM C JelCTBUTETbHBIM
TOKa3aTeJieM.

Jlorapupm umciaa. OcHOBHOe jorapudmmueckoe ToXAecTBo. Jlorapudm mpousBemeHus,
YaCTHOTO, CTEIeHM; Iepexo]l K HOBOMY OCHOBaHMIO. [leCITUYHBIN M HATypaabHbIN JIOrapugMbl,
YUCIIO e.

[Ipeo6pasoBanyisl BbIpaskeHMI, BKIIOUAIOILINX apudMeTHdecKyue orepalyu, a TakxkKe omepauyn
BO3BEIEHUS B CTEIIEHb U JIOrapu(pMUPOBaHMSI.

TPUT'OHOMETPUS



CuHyc, KOCMHYC, TaHTeHC, KOTaHI'€HC MpPOM3BOJbHOrO yria. PaguanHas mepa yria. CuMHYC,
KOCMHYC, TaHTeHC ¥ KoTaHTeHC uncyia. OCHOBHbIE TPUTOHOMETpUUYECKMe ToskaecTBa. DopMysibl
npuBeneHus. CMHYC, KOCMHYC M TaHFeHC CYMMbI M Pa3sHOCTM [ABYX YTrjoB. CUHYC U KOCUHYC
IBOVHOTO yriia. Dopmynvt nonosuHHozo yzna. IIpeobpa3soBaHMsI CyMMbI TPUTOHOMETPUYECKUX
GbyHKIMI B IpOM3BeAEHNE U MMPOU3BEIEHNSI B CyMMY. BbIpaskeHre TpUroHOMeTpUUeCKuX GQyHKLMIA
yepe3 TaHTEHC TOJIOBMHHOTO aprymeHTa. [IpeoOpa3oBaHMs TPUTOHOMETPUUECKUX BbIPAKEHUIN.
[Tpocreiiiiie TpUroHOMETPUYECKIE YPAaBHEHMS ¥ HEPaBEHCTBaA.

ApKCHMHYC, apKKOCMHYC, apKTaHT€HC, aPKKOTAHT'€HC.

dYHKINU

®Oyukiyn. O6jacTh omnpeneseHuss M MHOXKeCTBO 3HaueHuit. ['paduk ¢yukuymu. IToctpoenue
rpadmKoB (QYHKIMHI, 3aJaHHBIX PasaMyHbIMM crocobamu. CBoycTBa (YHKIIMIA: MOHOTOHHOCTD,
YETHOCTb ¥ HEYEeTHOCThb, NEepPUOAUYHOCTb, OrpPaHMUEHHOCTb. I[IpomexxyTku BO3pacTaHusi U
yObIBaHMSI, HAaMOOJIbIIIee ¥ HauMeHbIllee 3HauUeHMsI, TOUKM SKCTpeMyMa (JIOKaJbHOTO MaKCMMyMa U
MUHMMYMa). Boinykiaocts ¢yukimn. I'paduueckas murepnperanys. [Ipumepbl GQYHKIMOHATIBHbBIX
3aBMCUMOCTEN B peaIbHbIX MPOIeCCaX U SIBJIEHUSX.

Cnoxknas ¢yHkuug (koMmosunyvsg QyHKUMi). BsaumHo obpatable ¢GyHkuyu. O6jacTb
omnpezeseHus 1 061acTb 3HaUeHMi1 oopaTtHoi ¢yHKiMK. I'paduk obpatHon dyukuumn. HaxoxageHme
yHKIMM, 0OpaTHONM JAHHON.

CrenenHass GyHKIMSI C HATYpaJIbHbIM ITOKa3aTesieM, e€ CBOMCTBA U rpaduk. BepTukanbHble U
TOPU3OHTAJIbHBIE aCUMITTOTHI rpadukoB. ['padyuky ApoO6HO-TMHENHBIX QYHKINA.

TpuroHomerpuyeckue GYHKIMM, UX CBOMCTBA U I'paduKu, MEPUOINUYHOCTb, OCHOBHON TEPUO]I.
OO6parHble TpUroHOMeTpuYecke GYHKLIMM, MX CBOMCTBA U IpaduKu.

[TokasarenbHast GyHKIIMS (3KCITOHEHTA), €€ CBOVICTBA U rpaduK.

Jlorapudmmyeckast yHKIIMS, €€ CBOMCTBA U rpaduk.

[IpeobpasoBanyusg rpaduKOB: Mapa/ulebHbII IIEPEHOC, CUMMETPUSI OTHOCUTEJIbHO Ocei
KOOpAVHAT M CUMMETPUSI OTHOCUTEbHO Hauaja KOOPAMHAT, CUMMETPUSI OTHOCUTEIbHO IPSIMOM,
pacTssKeHMe M CKaTyve BIOJIb 0Celi KOOpaMHAT.

HAYAJIA MATEMATUYECKOI'O AHAJIN3A

[TonsTve o nmpepene mocnenoBareabHOCTH. CyllecTBoBaHMe  TIpefesia  MOHOTOHHOM
OTpaHMYEHHOM TOC/IeIOBaTeIbHOCTU. [IMHa OKPY>XKHOCTM M IUIONIAAb Kpyra Kak IpeJesibl
MoCJ/IeJoOBaTeIbHOCTeN. beckoHeuHO YOBIBAMOIAsl TeoMeTpuyecKas IpOrpeccusi M ee CyMMa.
Teopembl 0 npefesiax mocaeaoBareabHocTen. [lepexon K mpenenam B HepaBeHCTBaX.

[Tousitie o HerpepblBHOCTM ¢GyHKIMM. OCHOBHbBIE TEOPEMbI O HEMTPEPHIBHBIX (PYHKITUSIX.

[Toustue o npepene GyHKIMM B Touke. IToBemenne GyHKIMM Ha 6€CKOHEYHOCTH. ACUMITTOTHI.

[Touatne o mpousBogHON (YHKIMM, DUSUUECKUN U TE€OMETPUUECKUIN CMBICJI ITPOU3BOIHOI.
VYpaBHeHMe KacaTeabHOM K rpaduky dyHkiuu. [IponsBogHbie CyMMbI, pa3HOCTH, IIPOU3BEIEHUST U
yacTHOro. [Ipon3BoiHbIE OCHOBHBIX 3JIeMeHTapHbIX GyHKIMI. [Ipon3BOgHbIE CIIOKHO M 0OpAaTHO
dyukumit. Bropas mpomsBomHas. IIpuMMeHeHmMe HOpPOM3BOAHOM K MCCIEOOBAHMIO GYHKUMIA U
nmoctpoennto rpadukos. Vcmosnb3oBaHne MPOU3BOAHBIX MPU peIIeHU) YpaBHEHU Y HEPaBEHCTB,
TpU pellleHU TEeKCTOBbIX, (PU3NUECKUX U TeOMEeTPUUECKUX 3a/1ad, HAXOXKIEHUM HauOOJIbIINX U
HaMMEHbIINX 3HAYEHUI.

[Tnomanpk KpuBosmMHeHON Tpanenun. [loHsTME 06 omnpenesieHHOM MHTerpase. IlepBoobpasHas.
[TepBooGpasHble 3jeMeHTapHbIX (GyHKUMI. I[IpaBuiaa BbrumciaeHus mnepBoobpasHbix. Dopmyra
HeoioTona-Jlenbumniia.

[TpuMepbI MCITOIb30BaHMS TIPOU3BOTHONM IJIST HAXOXKIEHMST HAVUTYUIIIEerO peleHNs B MIPUKIaTHbIX
3amavax. HaxoskmeHue ckopocTy Ajisl Tpoliecca, 3ajaHHoro dbopmysion win rpabmkom. [Ipumepsl
TIpYMeHEeHMs MHTerpaJia B Gu3MKe U reoMeTpun. Bropast nmpousBogHas 1 ee pu3NIECKUII CMBICIT.

YPABHEHUS 1 HEPABEHCTBA

Perrenne paioHaabHbBIX, TOKAa3aTeIbHbIX, JIOTAPUOMIUUECKUX YPaBHEHUI 1 HEPaBEHCTB.

Peliienne MppaiMoHaabHbIX ¥ TPUTOHOMETPUYECKMX YPAaBHEHUI 1 HEPaBEHCTB.

OcHOBHbIE TIPUMEMbBI peIleHNs] CUCTEM ypaBHEHMI: TOACTAaHOBKa, aJredpanyeckoe CJIOXKEeHMe,
BBeIeH/E€ HOBBIX Il€peMEHHbIX. PaBHOCMIIBHOCTb YypaBHEHUI, HEPaBEHCTB, cucTeM. PelieHue
CUCTEM YpaBHEHMIA C OBYMSI HEM3BECTHBIMM ITPOCTEMIINX TUTOB. PellleHne cucreM HEpaBeHCTB C
OIHOV IepeMEHHO.



IlokasarenbcTBa HepaBeHCTB. HepaBeHCTBO 0 cpegHeM apudMeTMUECKOM U CpegHEM
reoMeTpUYeCKOM JIBYX UMCEJI.

Ucnonb3oBaHme CBOWCTB U rpadmKoB GYHKIMIA MIPU peIlleHnY YpaBHEHU! U HepaBeHCTB. MeTof,
MHTepBasioB. M306pakeHre Ha KOOPAMHATHOM IIJIOCKOCTM MHOSKECTBA PpeIIeHUI YpaBHEHUI U
HEPaBEHCTB C ABYMSI ITIePEMEHHBIMU U X CUCTEM.

[TpMeHeHMe MaTeMaTMYECKUMX METOJOB JJISI PEIlleHUs] COIepsKaTe/IbHbIX 3a/1ad M3 pPasIMIHbIX
obJlacTeit HayKM U MPaKTUKU. VIHTepIipeTalus pe3yibTaTa, y4eT peajlbHbIX OTpaHNYEHWUIA.

SJIEMEHTBI KOMBUHATOPUKU, CTATUCTUKHU 1 TEOPUU BEPOSITHOCTEM

TabmmuHoe u rpadmyeckoe IIpecTaB/ieHMe HaHHBbIX. UMCIOBbIE XapaKTePUCTUKU DSIOB
IaHHBIX.

[ToouepenHblii ¥ OMHOBPEMEHHBI BbIOOP HECKOJIbKMX 3JIEMEHTOB M3 KOHEYHOrO MHOKECTBA.
@opmMysibl UyMCIa MEPecTaHOBOK, COYETaHWM, pasMelleHui. PellleHre KOMOWHATOPHBIX 3amad.
®opmysta 6uHoma HetotoHa. CBoiicTBa GMHOMMAMBHBIX KO3bduieHToB. TpeyronbHuk ITackass.

OnemeHTapHble ¥ CJIOXKHbIE COOBITMSI. PaccMOTpeHme ciydyaeB M BEPOSITHOCTb CYyMMBI
HECOBMECTHBIX COOBITHM, BEPOSTHOCTD IMPOTUBOIIOJIOXKHOTO cOObITHSI. [TOHSITHE O HE3aBUMCUMOCTHU
cOOBbITUI. BEpOSITHOCTD M CTaTUCTUUYECKAS YACTOTAa HACTYILJIEHUS COOBITHS.

TEOMETPUSA

I'eomerpuss Ha mwiIockocTH. CBOMCTBO OMCCEKTPUCHI YIJla TpeyroJbHuKa. PellleHne
TPEYTOJbHUKOB. BbluncieHnmne 6mcCceKTpuUC, MeauaH, BbICOT, PaguMyCOB BIIMCAHHOW ¥ OMMCAHHOM
OKpy>kHOCTel. DopMysbl IJIOIIAAM TpeyroibHuka: (opmysna ['epoHa, BbIpaskeHMe IUIOLIAAN
TPEYTOJIbHMKA Yepe3 paanyC BIMCAHHON U OMMMCAHHOM OKPY>KHOCTEN.

BbrunciieHne yrijioB ¢ BepIIMHONM BHYTPY M BHE KpyTa, yIJia MEeKAY XOPIOM U KacaTeaIbHOIA.

Teopema o mpousBemeHMM OTPE3KOB XOpHA. Teopema O KacaTeJbHOM M CeKylleil. Teopema o
CyMMe KBaJ[paTOB CTOPOH M IMaroHasieli rnapaieaorpaMmma

Brmcannbie u onycaHHble MHOTOYToO/IbHMKY. CBOMCTBA M MPU3HAKM BIIMCAHHBIX M OMMCAHHBIX
YeThIPEXYTOJIbHUKOB.

I'eomeTpuyeckye MecTa TOUEK.

Pelrenne 3a1au ¢ MTOMOIIbIO T€OMETPUYECKUX TPe0OPa3oBaHMi Y TEOMETPUYECKUX MECT.

Teopema YeBbl 1 Teopema MeHesnasl.

Ommmrc, runepbosa, mapabosia Kak reoMeTpuyecKiie MecTa TOUek.

HepaspemmmocTs K1accuueckux 3aay Ha MOCTPOEHMe.

IIpsimbie 1 mIOCKOCTH B mpocTpaHcTBe. OCHOBHbBIE TTOHATHS CTEpeOMEeTpUM (TOUKa, MpsMast,
MIJIOCKOCTb, MIPOCTPAHCTBO). [ToHsmue 06 akcuomamuueckom cnocobe nocmpoeHust 2zeoMempuul.

[Tepecekatoiyecst, mapajieJibHble M CKpelMBalolMecss MpsMbie. YTOJI MeXKAY IPSIMbIMU B
npocTpaHcTBe. [lepneHanKyIIpHOCTD MPSMbIX. [lapa/uieTbHOCTh ¥ MEePHeHIUKYISIPHOCTD TPSIMOA
M TUIOCKOCTH, TPU3HAKM UM CBOMCTBA. TeopeMa O Tpex IMepreHAuKyIsIpax. [leprneHaukyasap u
HaKJIOHHAST K TUIOCKOCTH. YTOJI MEKIY MPSIMOI U TNIOCKOCTBIO.

[TapayiieTbHOCTh TJIOCKOCTENM, TEPIeHIUKYJISIPHOCTh IJIOCKOCTENM, TpU3HAKM M CBOMCTBA.
JIByTrpaHHbIN YTOJI, TMHENHBIN YTOJI ABYTPAHHOTO YTJIa.

PaccTostHus OT TOUKM [0 TIJIOCKOCTU. PaccTosiHye OT mpsiMOi IO TVIOCKOCTU. PaccTosiHue Mexxmy
MapasuIeIbHbIMU TJIOCKOCTSIMM. PaccTosiHMEe MKy CKPeIBarOIIMMMCS TTPSIMbIMMA.

[TapannenbHoe mpoekTupoBaHue. OpToroHajabHOEe MpoeKkTMpoBaHue. Iloiianb OpTOroHaTIbHOM
MPOEKIUM  MHOTOYrOjJbHMKA. V300paskeHne  MpPOCTpaHCTBEeHHbIX  Guryp. lLleHTpasbHOE
MPOEKTUPOBaHME.

MuororpaaHuku. Bepimnsbl, pebpa, TpaHu MHOrorpaHHuka. PasBepTka. MHororpaHHbie yTJbl.
Boinyksibie MHOTOrpaHHMKY. Teopema Ditiepa.

[Tpusma, ee ocHOBaHMS, GOKOBbLIE pebpa, BbICOTa, OOKOBas MOBEPXHOCTh. [IpsaMas ¥ HaK/IIOHHAs
npusma. [IpaBwibHas npusma. [Tapannenenumnen. Kyo6.

[Tupamnma, ee ocHoBaHMe, OOKOBble pebpa, BbICOTA, OOKOBAasi MOBEPXHOCTb. TpeyroJibHast
mupamuaa. IpaBuibHas nupamuga. Y ceueHHast mupamuza.

CummeTpun B Kybe, B mapasuiesienuiiesie, 8 npusme u nupamude.

[ToHsaTHE O CMMMeTpUM B TPOCTPAHCTBE (IeHTpaIbHAsI, OCeBasl, 3epKaJibHast).

Ceuenns MHOTOrpaHHMKOB. [TocTpoeHme ceyeHM.



[TpencraBiieHne O MpPaBUJIBHBIX MHOTOTpAaHHMKAx (TeTpasap, KyO, OKTasaAp, HOAeKasap u
MUKOCA3P).

Tena u moBepxHocTH Bpamenus. LlyymHap u koryc. YceueHHblii Konyc. OcHOBaHMe, BbICOTA,
6GOKOBasi TIOBEPXHOCThb, OOpasymwoIasi, pasBeptka. Ocesvie ceueHus U ceueHus hapanieivbHble
OCHOBAHUIO.

Lllap u cdepa, ux ceueHus. Aanunc, zunepbona, napabona kak ceueHusi KoHyca. KacarenbHas
mIockocTh K cdepe. Cdepa, BmMcaHHasT B MHOTOIpaHHMK, cdepa, oOmMcaHHasi OKOJIO
MHOT'OTPaHHMKA.

Lnunuuapuueckue 1 KOHMYECKNE TTIOBEPXHOCTH.

O6BeMbl TeT ¥ IVIOIIAAY MX nmoBepxHocTen. [Tousarne 06 o6beme Tena. OTHOIIEHE 06BEMOB
MMOJOOHBIX TEJ.

®dopmysibl 06beMa Kyb6a, Mapasiiesenuiiesa, mpusMbl, IUIMHApa. Popmysibl 06beMa MUpaMUIbI
u KoHyca. DopMyJbl TJIOMIAAM TMOBEPXHOCTEN IMAMHApPA M KoHyca. Dopmysbl o6bema Iiapa u
Ioiaay chepsl.

KoopaunaTtbl M BeKTOpbI. [leKapTOBbI KOOPAMHATHI B ITpoCTpaHCTBe. Dopmysia pacCTOSTHUS
MEeXIy OBYMsI TOUKaMu. YpaBHeHMsI cdepbl u niockocmu. @opmyna paccmosiHus om mouku 0o
na0CKoCMu.

BekTopel. Moaynb BekTopa. PaBeHcTBO BekTOpOB. Cji0’KeHMe BEKTOPOB M YMHOMKEHME BEKTOpa
Ha uymnciao. Yroa Mexnay BekTopamu. KoopauHaTel BekTopa. CKassipHOE MPOM3BEIEHNE BEKTOPOB.
Konnuueapuble BekTopbl. PasymokeHue BeKTOpa II0 [OBYM HEKOJUIMHEAPHBIM BEKTOpPaM.
KowmrutaHapHbie BeKTOpbI. PasjioskeHne o TpeM HEKOMITJIAaHAPHBIM BEKTOPAM.

TemaTnueckoe IVIaHUpPOBaHUeE

AJITEBPA 10 ki1acc

Ne | HammenoBanmue pasneiioB, | Koi-Bo | Konrpoap |XapakTepucTHMKa OCHOBHBIX

n/m TeM 9acoB HbIe BUIOB JIeSITeJIbHOCTY YUeHUKa
padoThl |(Ha YPOBHE YUYeOHbBIX JeCTBUIA)
1 | Aunrebpa 7-9 (moBTOpEeHME) 8 1
CreleHb C IeMCTBUTE/IbHbIM 11 1 Haxomutb cymMmmy 6eCKOHEYHO
ToKa3aTesieM yOBIBAIOIIEN TEOMETPUIECKON

nporpeccun. [TepeBoguThb
6ECKOHEUHYIO TTeEPUOANYECKYIO
IpoOb B OOBIKHOBEHHYVIO.
[TpuBoOUTH TIpMMeEPHI (1aBaTh
omnpeeseHne) apuPmMeTuIecKmnx
KOpHEe! HaTyPaJIbHOM CTENEHN.
[TosicHUTD Ha TpUMepax MOHSITHE
CTeIleHM C JIIOOBIM e ICTBUTE/IbHbIM
MMOKa3aTeseM.

[TpyMeHSI T MpaBuIa AEMCTBUN C
paayKagaMu, BbIPasKEHUSIMU CO
CTEeIeHSIMM C PallIOHAJIbHBIM
roKasareJieMm (JIto6bIM
NeVICTBUTEJIbHBIM TIOKa3aTejieM) Ipu
BBIUMCJIEHUSIX U TTPe0OPa3sOBaHMUSIX
BbIpaskeHMi1. Jloka3bIBaTh
TOXECTBa, cofepskaliye KOpeHb
HaTypaJbHOM CTEIeHU U CTeIeHU C
JIIOOBIM 1€/ ICTBUTEIbHBIM
MOKa3aTesieM, IPUMEHSISI pa3/IMuHbIe
CITOCOOBI.

3 |CrenenHas GyHKIMS 14 1 [To rpadvkam cTeneHHbIX QYHKINI




(B 3aBMCUMOCTM OT TOKa3aTesst
CTeIeHM) OIMMChIBATh MX CBOMCTBA
(MOHOTOHHOCTb, OTPAaHUYEHHOCTD,
YETHOCTb, HEUETHOCTbD)

CTpoutb cxemaTndecku rpaduk
cTeneHHOM GYHKUMM B 3aBUCUMOCTH
OT IIPUHAJJIEKHOCTH MOKa3aTesis
cTereHy (B aHAJUTUUECKON 3amCu
paccMaTpuBaeMoy GYHKINMN) K
OIHOMY U3 pacCMaTpUBaeMbIX
YMCJIOBbIX MHOXECTB (Ipun
MOKa3aTesIsIX, MpUHaAJIesKaImx
MHOKECTBY 1IeJIbIX Umces, Ipu
JIIOOBIX IeMCTBUTEIbHBIX
MIOKAa3aTesisiX) U MepeuncysiTb e€
CBOMCTBA.

Omnpenensite, ABISETCS U QYHKIMUS
06paTUMOIA.

Crpoutb rpadmK CJIOKHOM
byHKIMM, TPOOHO-PALIIOHATIBHON
byHKIMM 371IeMEeHTapHbIMU
metomamu. [IpuBoaUTh MpUMeEpPBI
CTerneHHbIX QYHKINIA (3aJaHHbIX C
MOMOIIbI0 hopMYyJibl WM rpadmka),
06J1aaroIMX 3aJaHHBIMU
CBOVICTBaMM (HaIpumep,
OrpaHNYEHHOCTH). Pa3bsicCHUTD
CMBICJT TIEpeUYMCIEHHbIX CBOMCTB.
AHanm3upoBarhb IOBeIeHNE
OYHKOMI HAa Pa3/IMUHBIX YYaCTKaX
06J1acTy ompeiesieHNsl, CPAaBHMUBATD
CKOpOCTH Bo3pacTaHus (YObIBaHMSI)

byHRUMIA.

[TokasarenbHasi QyHKUMS

11

I[To rpadmkam rmokasaTesbHOM
GYHKIMM ONMUCHIBATD €€
CBOMCTBa(MOHOTOHHOCTb,
OTPaHMYEHHOCTD).

[IpuBOOUTH TIPUMEPDI
MoKa3aTe/ibHOM QyHKUIMM (3aJaHHOMI
C TTOMOIIIbIO (OPMYJIbI UJTU
rpaduka), obagarolien 3aJaHHbIMU
CBOVICTBaMM (Harpumep,
OrpaHUYeHHOCTH). Pa3bsicHITD
CMBICJT TIEPEUYMCIEHHBIX CBOMCTB.
AHanmu3upoBaTh MOBeIeHNE
(bYHKIMIA Ha pa3IMYHBIX YYacTKax
006J1aCTH OIIpene/IeHus

Permrath mpocrerniie
TOKa3aTeJIbHbIe YPaBHEHMS,
HepaBeHCTBA U UX CUCTEMBI.
Pemnrath mokasaresibHble YpaBHEHMST
MeTOJlaMy Pa3Io>KeHUsT Ha
MHOYKUTEIN, CIIOCOO0M 3aMeHbI
HEM3BECTHOTO, C MCIIOJb30BaHMEM




CBOMCTB (QOYHKIMY, peliaTh
ypaBHEHMSI, CBOJISIIMECS] K
KBaIPaTHBIM, MPPALMOHATbHBIM.
PacnosHaBatb rpaduku 1 CTpOUTD
rpaduK IOKa3aTe/bHOM QYHKLINMA,
UCITOJIb3YSI TPadOTIOCTPOUTEITH,
M3y4yaTh CBOMCTBA (PYHKIMY 11O
rpadukam.

®dopMymMpoBaTh IUIIOTE3bI O
KOJIMYECTBE KOpHEl YpaBHEHUM,
coJepKalMx MoKa3aTeIbHYIO
(bYHKIMIO, ¥ TIPOBEPSITD UX.
BoimonHaTs mpeobpasoBaHus
rpaduka 1mokasaTeJbHOM QyHKIUN:
napaJiyie/IbHbIN MepeHoc,
pacTspkeHne(ckaTre) BIOJIb OCU
OpaMHAT

[TpuMeHSITH CBOVICTBA
ITOKa3aTeJIbHOM (QYHKLUMM IIpK
pelieHny MPUKIIATHbIX 33034

Jlorapudmmyeckass QyHKIIMS

15

BoimonuaTe npocreiiime
peo6bpas3oBaHMsT JJOTapuGMUUECKUX
BBIPaKEHMI C UCIIOJIb30BaHNEM
CBOJVCTB JIOTapm(PMOB, C TOMOIIbIO
nepexopja.

[To rpaduky sorapubmMmieckon
(OYHKIMM ONMMCHIBATDh €€ CBOMCTBA
(MOHOTOHHOCTb, OTPAaHUYEHHOCTD ).
[TpuBOAUTH TIPUMEPDI
sorapubmMnieckon QyHKIUM
(3ajaHHOM C TTOMOIIIbIO (POPMYJIBI
uiu rpadmka), obagaroien
3alaHHBIMM CBOVICTBaMM (HaIpuMep,
OrpaHNYeHHOCTH). Pa3bsicHITh
CMBICJI TI€PEYNCIIEHHBIX CBOVICTB.
AHanm3upoBarhb IOBeIeHNEe
(OYHKIMIM HAa Pa3/IMIHBIX YUaCTKaX
obJ1acTy ompeiesieHNsl, CDAaBHMUBATD
CKOPOCTM BO3pacTaHus (yObIBaHMS)
dbyukimit. @opMyamMpoBaTh
orpezeseHNs epeuncIeHHbIX
CBOJCTB.

Permrath mpocrerniie
snorapudmMmnueckme ypaBHeHMs,
JjorapuMmnIecKie HepaBeHCTBa U
ux cucrembl. PeraThb
JiorapumMmyeckme ypaBHeHMS
pas/IMUYHBIMY METOAAMM.
PacriosHaBath rpadmKu U CTPOUTD
rpaduk jorapmudmmueckoin
byHKUMM, UCTIONIB3YS
rpadonoCTpOUTENN, U3y4aTh
CBOVCTBa (QYHKIIMM 1O rpadmKam,
hopMyIMpOBaTh TUIIOTE3BI O




KOJIMYECTBE KOpPHEl YpaBHEHUM,
cofepsKalmx JorapudMmuIecKyIo
GYHKUMIO, ¥ TIPOBEPSITD UX.
BoimosHaTs mpeobpasoBaHmst
rpaduka jJorapudmmuuecKon
byHKIMM: TTapa/IeSIbHbIN ITePeHoC,
pacTspkeHue (CokaTue) BAOIb OCU
opAaMHaT (ocTpoeHye rpadukoB ¢
MOAYJISIMM, TTIOCTPOeHMe rpaduka
obpaTHOM GYHKLMMK).

[TpumeHsTH CBOVICTBA
sorapubmMnieckon OYHKIMA TPU
pelIeHny MPUKIAIHbIX 3a1a4

TpuroHomerpuueckue
dhopmyib

22

[TepeBoguTh TpagyCHYIO MEPY B
paauaHHyo U obpaTHo. Haxomutb
Ha OKPY’KHOCTM TTOJIOKEHME TOUKH,
COOTBETCTBYIOIEN JaHHOMY
IEeVICTBUTEIbBHOMY UMCITY.
HaxopuTb 3HaKkM 3HaUEHUN CUHYCA,
KOCMHYCA, TAaHTE€HCa YuciIa.
BoIIBASIT 3aBUCHMMOCTD MEXKILY
CMHYCOM, KOCMHYCOM, TAHT€HCOM
OIHOTO ¥ TOTrO 3Ke yria. [IpumeHsTh
JlaHHbIE 3aBUCUMOCTH JIJIST
JIOKa3aTeJIbCTBA TOXAECTBA,
[TpyMeHSITD Mpy MPeobpa3soOBaAHMSIX U
BbIUMCIIEHUSIX GOPMYJIbI CBSI3U
TPUTOHOMETPUUECKUX QYHKIUN
YIJIOB 0. U —0., POPMYJIbI CIIOSKEHMS,
(dbopMYyJIbI IBOHBIX U MTOJIOBUHHBIX
yIJ10B, GOPMYJIbI TIPUBEEHNS,
[IpumeHSITh BCe U3yUEeHHbIE
CBOVICTBA U (POPMYJIBI IIPU PEIIEHUN
3amay .

TpuroHomerpuueckme
ypaBHEHUS

20

Haxomutb aprCuHYC, apKKOCUHYC,
ApPKTaHTEHC IeMICTBUTETHLHOTO
yycia, rPaMOTHO GOPMYIUPYS
ompejeneHue.

[TpuMeHSITb CBOVICTBA apKCUHYCA,
apKKOCMHYCA, apKTaHTeHca Yucia.
[TpuMeHSI T POpMYJIbI 1JIs
HaXOXKAEHMs KOPHEN YpaBHEHUN COS
X=a,sinx = a,

lgx=a.

Perrath TpuroHometpuueckue
YpaBHEHUS: JIMHETHbIE
OTHOCHUTEJIbHO CMHYCa, KOCUMHYCA,
TaHreHca yrJa (41cia), CBOASIIEeCs
K KBaJIpPaTHBIM U IPYTUM
anrebpanvyeckM YpaBHEHMUSM T10OCITe
3aMeHbI HeM3BECTHOTO, CBOJISIIINXCS
K TIPOCTENIIIM
TPUTOHOMETPUUYECKUM YPABHEHMSIM
MOCJIe Pa3JIOKEHMST HA MHOXKUTEJIN.




[TpuMeHATb BCe M3yUeHHbIe
CBOJCTBA ¥ CIIOCOOBI pelieHust
TPUTOHOMETPUUECKUX YPAaBHEHMI U
HEpaBEeHCTB IIPU pelleHuun
MIPUKJIAJHBIX 3a7aY

JenMMocCTb umcer

10

MpeaCTaBIISITh 6eCKOHEYHYIO
NePUOIMNUYECKYI0O ApoOb B  BUIe
OOBIKHOBEHHOM APOOH;

HaxOOUTb CyMMYy  OGECKOHEYHO
yObIBatOIIEN reoMeTpuUeCcKomn
PO PeCcCum;

BBITIOJTHSITh npeobpasoBaHMs
BbIPasKEHMIA, conepsKaImx
pagviKaIbl;

peliatb MPOCTeNlle YpaBHEHMS,
copepsKalliyie KOPHU I-11 CTeIeHN;
HAaxOOUTb 3HAUEHUS CTEeNeHu C
paIOHAJIbHBIM TOKA3aTEeJIEM.

MHorousieHbl.
Anrebpanyeckye ypaBHEHUS

15

[IpyMeHSITh pa3iMuHbie PUEMBI
peleHus are6panyeckmux
ypaBHeHMM (He BbIIlIe YeTBEPTOM
CTeIeHn): Toa00p 1eIbIX KOPHEI;
pasJioykeHue Ha MHOXXUTEeN
(BKJTIOYAsl MeTO/, Heolpeie/IEHHBIX
K03 GULIVIEHTOB); IIOHVKEHNE
cTereH; MOACTAaHOBKA (3aMeHa
nepemMeHHoON ). HaxoauTs umciioBbie
MTPOMESKYTKM, COZlepsKallie KOPHU
ajnrebpanyecKux ypaBHEHMIA.
Couerarb TOUHbIE U MTPUOJIVKEHHbBIE
MEeTObI JIJIsI pellieHNsT BOIPOCOB O
yycjie KOpHeil ypaBHeHus (Ha
oTpeske). [ IpuMeHITh pas3inyHbie
CBOJCTBA peILIeHNsT CUCTEM
ypaBHEHUM, cofepsKaImx
YpaBHEHUS CTETIEHN BbIIlIe BTOPOM,
1151 peliieHus 3aga4u. Bo3BoauThb
IBYWIEH B HATYPAJIbHYIO CTETIEHb.
[Tonb3ysch TPeyroabHUKOM
[Tackans, HAXOAUTH GMHOMMAJIbHbBIE
Ko3(huimeHTsl. PelllaTh TEKCTOBBIE
3a[1auy C TIOMOIIBIO COCTaBJIEHNUS
ypaBHEHUI, UHTEPIIPEeTUPYSI
pe3yJIbTaT C YYETOM OTpaHUYEHUN
YCJIOBUSI 3aJ]aUNt.

10

IToBTOpEHNE

10

[TpyMeHSITD MMpaBuIa AEMCTBUN C
paayKagaMu, BbIPasKEHUSIMU CO
CTeIleHsIMU C pal¥MOHaJIbHbIM
roKasareJieMm (JIto6bIM
IeiCTBUTE/IbHBIM ITOKa3aTesIeM) TPy
BBIUMCJIEHUSIX U TTPe0OPa3OBaHMUSIX
BbIpasKeHMI1. BoIMoOTHATD
MpOCTeNIINe TpeodbpasoBaHNs
JiorapmMIIeCcKX BbIPaXKEHUN C




MCITOTb30BaHMEM CBOVICTB
sorapu®MoB, ¢ TOMOLLBIO TIepexoa.
[TpumeHSTh TpyU TPe06PA3OBAHMUSIX U
BBIUMCJIEHNSIX (POPMYJIBI CBSI3U
TPUTOHOMETPUYECKUX QYHKIMI
YIJIOB 0. U —0., POPMYJIbI CIIOSKEHMSI,
(GbOpPMYJIBI IBOVHBIX U MOJIOBUHHBIX
yIJI0B, GOPMYJIbI IPUBEAEHUS

Bcero

136

10

AJITEBPA 11 knacc

HaumeHoBaHue pa3jesios,
TeM

Koi-Bo
4acoB

Konrpoab
HbIe
paboThI

XapaKTepucTKa OCHOBHbBIX
BUJIOB JIeATE/IbHOCTH YYeHUKa
(Ha ypoBHE YUeOHbIX JeCTBIIA)

IToBTOpEHME

6

1

TpuroHomerpuueckue
byHKRIMM

19

1

ITo rpaduky GYHKLMIT OMMCHIBATD
MX CBOMCTBA (MOHOTOHHOCTb,
OTPaHMYEHHOCTh, YETHOCTb,
HEYETHOCTb, ITEPUOJIMIHOCTD).
W3o6paskaThb rpadyKy CJI0KHBIX
(GYHKIIMI C TTOMOIIBIO
rpadorocTpouTesiei, onmiuChiBaTh UX
CBOVCTBA. Peliath mpocreiime
TPUTOHOMETPUYECKYE HEPABEHCTBA,
MUCIIO/Ib3Y4 IpaduK GYHKIINA.
PacriosnaBathb rpaduku
TPUTOHOMETPUUECKUX QYHKIUN
Crpoutb rpaduKku 3jIeMEHTaPHbIX
GbYHKUMIA, UCTIOMb3YS
rpadorocTponTesn, u3ydaThb
CBOJCTBA 3JIEMEHTAPHbBIX (QYHKIIMIA
o X rpadukam,
BeoimosHsITh peobpazoBaHmst
rpad@uKOB 3JIeMEHTAPHBIX (QYHKIINIA:
TapasiiebHbIN TTepeHOC.

[IpousBomHas u ee
reoMeTPUYECKU CMbICTT

20

[IpuBOOUTH TPUMEPHI MOHOTOHHO
YMCJIOBOM TTOCIEA0BATEIbHOCTH,
uMelolIen npenesn. Beranciasarhb
TIpeiesibl TI0C/Ie0BATEIbHOCTEIN.
BoisicHSITD, sIBASIETCS JN
MOC/IeIOBATETbHOCTD CXOZISIIENCSI.
[TpuBOaUTHL TPUMeEpPBI GYHKIININA,
SIBJISTIOIIVIXCST HETTPEePbIBHBIMY,
MMeIOIIMX BEPTUKAJIbHYIO,
TOPU3OHTAIbHYIO aCUMITTOTY.
3anuchiBaTh ypaBHEHME KaxKION U3
9TUX aCUMIITOT. YMETb I10 rpaduky
GbyHKIMM OTIpenessiTh MPOMEKYTKI
HEIMPePbIBHOCTU ¥ TOUKM pa3pbIBa,
ecJIM Takue UMeloTCs. YMeTh
JIOKa3bIBaTh HEMPepPbIBHOCTD
byHKIMNA.

Haxomgutb yrioBoi KoadhduieHT




KacaTeJIbHOM K rpaduKy QyHKUMMY B
3amaHHoM Touke. Haxonuto
MI'HOBEHHYIO CKOPOCTb JIBVDKEHMSI
MaTepUaTbHOM TOUKN.

Haxomutb mponsBogHbIE
3JIeMeHTapHbIX QYHKIMIA. HAXOAUTD
ITPOU3BOJHbBIE CYMMBbI,
MIPOM3BEEHNST i YACTHOTO IBYX
(GYHKIIMIA, TIPOU3BOAHYIO CJIOXKHOM
yukumm y=f(kx + b).

[TpuMeHSITh MOHSITME TTPOU3BOSHOM
MIPY pelLlIeHny 3amay.

[TpymeHeHMe MPOM3BOTHON
K MICCIeAOBAaHMIO DYHKIIMIA

15

HaxopuTb BTOpYIO NPOM3BOIHYIO U
YCKOpeHMe IpoIiecca,
ONMCHIBAEMOTO C ITOMOIIbIO
dbopmyJibl.

HaxopuTb npomMeskyTKu
BO3pacTaHus ¥ yObIBaHMST QYHKIINA.
HaxopuTh TOukM MyuHumyma u
Makcumyma QyHKIMMN.

Haxoputh Hanbosibliiiee 1
HayMeHblllee 3HaUeHNsT QYHKIMM Ha
oTpe3ske.

Haxomgnutb Hanbosbliiee u
HayMeHblllee 3HaueHMsT QYHKIUN.
NccnenoBaTh GYHKIINIO C TOMOIIbIO
IIPOM3BOIHON M CTPOUTD €€ IrpaduK.

[TepBooGpasHast M MHTETpas

12

Boruncnars npubmmskEHHOE
3HaveHMe IUIOIAAV KPUBOJIMHENHOM
Tparenum.

HaxopuTb nepBoobpasHbie
byHKUMIT:

y=x",rmepe R,y = sinx, Y = cos x,
y= tg x.

Haxoputb nepBoobpasHbie
byHKUMIT:

fx) + 8(x), kf(x) u f (kx + b).
Boruncaars mitomiaan
KPMBOJIMHEIHON Tpareln ¢
romoribio hopmysisl HetoToHa-
JletbHuIIA.

Komb6unaTopuka

10

[IpumeHSITh TPaBWIO MPOU3BEAEHMS
Ip¥ BbIBOZIe (POPMYJIbI UMCIa
IepecTaHOBOK.

Co3paBarbh MaTeMaTU4eCcKye MOIen
IUJIST pereHnst KOMOMHATOPHBIX
3a/1a4 C MOMOIIIbIO MTOACYETA YMCIa
pasMelleHni1, IepecTaHOBOK U
COYeTaHUM..

[TpumensTh popmysry 6GMHOMA
HrioTona.

[Tpu Bo3BemeHnyu 6MHOMA B
HaTypaJbHYIO CTENleHb HAXOIUTh
6uHOMMAIbHBIE KO3GMUIIMEHTHI TTPU




IIOMOIIN TPEYTOJIbHMKA ITackans.

DJIeMeHTbI TeOpUs
BEpOSITHOCTEN

11

[TpuBOOUTH IPUMEpPHI CTyYATHbIX,
IOCTOBEPHBIX Y HEBO3MOSKHbBIX
COOBITHIA.

3HaTh omnpenesieHne CyMMbI U
MpOoM3BeIeHNs COObITUI. 3HATh
orpeiesieH e BepOSITHOCTM COOBITHS
B KJIAaCCMYECKOM IMOHMMAaHUM.
[IpuBOOUTE IPUMEPDI
HECOBMECTUMBIX COOBITHUIA.
HaxonuTtb BEpOSITHOCTb CYMMBbI
HECOBMECTHBIX COOBITUINA.

VmeTsb mpencTaBjieHne o
HE3aBUCUMOCTY COOBITUI U
HaXOIUTb BEPOSITHOCTD

COBMECTHOTO HACTYTJIEHMS] TaKUX
COOBITHIA.

Haxomutb craTcTuyeckyio
BEPOSITHOCTDb COOBITUI B OITBITE C
GOJIBIIIMM UMCJIOM B MCIIBITAHUMA.
VimeTh npencraB/ieHye O 3aKOHe
GOJIBLINX YMCeJT.

KomriekcHblie unciia

11

HTorosoe nmoBTopeHne
Kypca ajareopsl ¥ Havas
MaTeMaTMUeCKOro aHa/M3a

24

[TpyMeHSI T MMpaBuIa AEMCTBUN C
paayKagamMu, BbIPasKEHUSIMU CO
CTEIeHSIMM C PallMiOHAJIbHBIM
roKasateyieM (JIF0ObIM
TeVICTBUTEJIbHBIM TIOKa3aTesieM) Ipu
BBIYMCJIEHNSIX U TTPe06pa3OBaHMSIX
BbIpasKeHU. BbIIoIHATh
MIPOCTEMNIINE TPe0OPaA3OBaAHMS
JlorapuMNYEeCKUX BbIPasKEHUI C
MCITOJTb30BaHMEM CBOVICTB
sorapn®MoB, ¢ TOMOILIBIO TIepexo/a.
[TpuMeHSITDb NPy TPeoOPa30BAHMUSIX U
BBIUMCTIEHUSIX DOPMYJIbI CBSI3U
TPUTOHOMETPUIECKUX (QYHKLIVNI
YIJIOB 0. ¥ —0l, POPMYJIbI CJIOSKEHMS,
(GbOpPMYJIbI IBOVHBIX U MTOJIOBUHHBIX
yTJ10B, GOPMYJIbI IPUBEHEHMS

10

Hmozosas konmponvHas
paboma

11

Bcero

132

I'EOMETPHS 10 KJIACC

HaumeHoBaHMe pa3jieiiosB,
TEM

Koa-Bo
4acoB

KouTtposib
HbI€
paboThI

XapaKkTepuCcTUKa OCHOBHBIX BUJIOB
HeSITeJIbHOCTYU YYeHUKa
(Ha YpOBHe Y4YeOHBIX JJeMICTBUI)

BBenenue B crepeoMeTpuio

[TepeuncnaTb OCHOBHbIE (GDUTYPBI B
MIPOCTPAHCTBe (TOYKa, Mpsmas,
IJIOCKOCTh), GOpPMYJIMPOBATh TPU
aKCMOMbI 00 X B3aMMHOM
pacMoJIOKeHUY U WITIOCTPUPOBATh




9T aKCMOMBI IIpMMepaMiu 13
OKPY’Kalollei 06CTaHOBKY

[TapaiesbHOCTD MPSIMBIX U
IIJIOCKOCTeN

18

dopmynpoBaTh ONpesesieHne
MapasulesIbHbIX MPSIMbIX B
MIPOCTPaHCTBe, GOPMYJIMPOBATh U
JIOKa3bIBaTh TEOPEMBI O
NapaiyieJIbHbIX MPSIMbIX; OOBSICHSITD,
KaKye BO3MOSKHBI CJTydan
B3aMIMHOTO PACIIOJIOKEHMSI TIPSIMOIA
" TJIOCKOCTY B TIPOCTPAHCTBE,

Y IPUBOAUTD WITIOCTPUPYIOIIIME
MIPMMeEPHI U3 OKPYsKAIOIIEN
06CcTaHOBKM; (GOPMYJIMPOBATH
omnpenesieHNe TapasieIbHbIX
MIPSIMOM U TVIOCKOCTH,
dbopmynupoBaTh 1 JOKa3bIBaTh
YTBEP)KIEHMS O MapauieJIbHOCTU
MIPSIMOV U TUIOCKOCTY (CBOMCTBA U
MPU3HAK); pelaTh 3aJauy Ha
BBIUMCJIEHME U IOKA3aTeIbCTBO,
CBSI3aHHBIE CO B3aVIMHBIM
PaCIIOIO’KEHVEM TIPSIMbIX U
TIJIOCKOCTEIA.

[TepnieHAUKYJISIPHOCTD
MIPSIMBIX U TJIOCKOCTEN

18

®opMyIMpoBaTh ONpeaeaeHne
MePHEeHAVKYIISIPHBIX TPSIMbIX B
MPOCTpPaHCTBe; POpPMYIMPOBATH U
IOKa3bIBaTh JIEMMY O
MePIEeHINKYISIPHOCTY ABYX
MapaieJIbHbIX MPSIMbIX K TPETbe
MpsiMoii; GOPMYIMPOBATh
ornpeeseHme IpsSIMOii,
MePITEHINKYJISIPHOM K TJIOCKOCTH, U
MIPUBOAUTD WLTIOCTPUPYIOIIINE
MIPMMeEPHI U3 OKPYSKAIOIIEeN
06CTaHOBKM;(OPMYJIUPOBATh U
IOKa3bIBaTh TEOPEMBI (MIPSIMYIO U
06paTHYIO) O CBSI3U MEKIY
MapayIeJIbHOCTBIO MPSIMBIX U UX
MePHeHAVKYISIPHOCTBIO K
TIJIOCKOCTH, TEOPEMY, BBIPASKAIOIIYIO
MIpU3HaK MePIeHANKYJISIPHOCTA
MIPSIMOA U TUIOCKOCTH, ¥ TEOPEMY O
CYIIECTBOBAHUM U €IMHCTBEHHOCTU
MIPSIMOVA, TPOXOISIIEN Yepe3 JaHHYIO
TOYKY U TePIeHIUKYISIPHON

K JAHHOM IIJIOCKOCTH; peliaTh
3a/lauM Ha BbIYMCIIEHME U
IOKa3aTeJIbCTBO, CBSI3aHHBIE C
MepIeHINKY/ISIPHOCTBIO TIPSIMOM U
TIJIOCKOCTH

MHororpaHHUKHU

12

OO6mBsCHATD, Kakas durypa
Ha3bIBAETCSI MHOTOTPAHHMKOM M KaK
Ha3bIBAIOTCS €T0 3JIEMEHTbI, KaKOM
MHOTOI'DAaHHMK Ha3bIBAETCSI




BBIITYKJIbIM, IIPMBOAVUTH TIPUMEPDI
MHOT'OTPaHHUKOB; OOBSICHATb,
KaKOJ MHOTOTPAaHHMK Ha3bIBAETCS
MIPU3MOM U KaK Ha3bIBAIOTCS €€
3JIEMEHTbI, KaKkasi Ipu3Ma
Ha3bIBAETCS MPSIMOI, HAKJIOHHOM,
MIPaBUJIbHOM, M306paskaTh MPU3MbI
Ha PUCYHKE; OOBSICHSATD, UTO
Ha3bIBAETCS IUIOIIAIbIO TIOJTHOM
(60KOBOI) TTOBEPXHOCTY TIPU3MbI, U
IOKa3bIBaTh TEOPEMY O TIJIOLIAAN
OGOKOBOJ TOBEPXHOCTU MPSIMOI
MPU3MBbI; pelliaTh 3aau Ha
BBIUMCJIEHME U IOKA3aTeIbCTBO,
CBSI3aHHbBIE C MMPU3MOIA

5 |BekTOpbl B IPOCTPAHCTBE 6 1 O6BICHATDb, KaK BBOISATCS OEICTBUS
CJIO’KEHMST BEKTOPOB, BbIUMTAHNE
BEKTOPOB ¥ YMHOYKEHE BEKTOPOB Ha
YMCJI0, KAKMMM CBOVICTBAMM OHU
006/1aJal0T, YTO TaKOe MPaBUJIO
TpPEeyToJibHMUKA, TPaBUJIO
rapaJijieJiorpaMma 1 IIpaBuIo
MHOTOYTOJIbHUKA CJIOXKEHUS
BEKTOPOB; pelllaTh 3aauM,
CBSI3aHHbIE C IeMICTBUSIMU Ha[l
BEKTOpaMu
6 | 3akJounTesbHOE 9 -
MTOBTOpEHME Kypca
reometpuu 10 Kiacca
Bcero 68 5
I'EOMETPUA 11 knacc
Ne | HaumenoBaHue pasgenoB, | Kos-Bo | KouTpons | XapakTepucTHKa OCHOBHbBIX BUIOB
n/n TeM JacoB HbIe DesITeIbHOCTY YUYEeHUKa
padoThI (Ha YypOBHE Y4YeOHBIX JIeMCTBUN)
IToBTOpEHne 2
1 | OwmHap, KoHYC, mIap. 14 1 OOBSICHSTD, UTO TAKOE

IMIMHAPUYECKas IOBEPXHOCTD, eé
ob6pasyrollye 1 0Cb, KAKOE TeJIO
Ha3bIBAETCS LMIMHIPOM U KaK
Ha3bIBAIOTCS €r0 3JIEMEHThI, KaK
MOJTYUUTh HVIMHIP TYTEM
BpallleHus IIPIMOYTOJIbHUKA;
1300pakaTh UVIMHAP U €r0 CeUeHMsI
IIJIOCKOCTBIO, TTPOXOISIIE yepes
0Cb, " IIJIOCKOCTBIO,
MePIeHAVKYIISIPHONM K OCH;
OOBSICHATD, UTO IMIPMHUMAETCS 3a
IJIOIaIb OOKOBOI ITOBEPXHOCTHU
LUMIMHPA, Y BIBOIUTH (DOPMYJIbI
IJISI BBIUMCJIEHVSI GOKOBOM Y IIOJTHOM
MOBEPXHOCTEN LIMJIMHAPA;

pelaTh 3aa4y Ha BbIUMCJIEHME U




IIOKa3aTeJIbCTBO, CBSI3aHHbIE
C IIMJIMHIPOM

OOGBSCHSATD, UTO TAaKOE KOHMYECKast
MTOBEPXHOCTD, €€ 0OpasyoIme,
BepIIMHA U OCh, KAKOE TeJIO
Ha3bIBAETCS KOHYCOM U KaK
Ha3bIBAIOTCS €r0 3JIEMEHTHI, KaK
MOJIYYUTh KOHYC ITyTEM BpaIleHusT
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
1300paskaTh KOHYC M €r0 CeUeHusT
IIJIOCKOCTBIO, TTPOXO/ISIIIEN yepe3
OCb, " TIJIOCKOCTbIO,
MepIIeHIUKYJISIPHOM K OCH;
OOBSICHSATD, UTO NTPUHMMAETCS 3a
ILJIOIIAIb GOKOBOV ITOBEPXHOCTU
KOHYCA, ¥ BbIBOIUTDb (DOPMYJIbI [1JIsT
BbIUMCJIEHMS IIOLIAel 1 OOKOBOM U
TTOJTHOM TIOBEPXHOCTEN KOHYCAa;
0OBSICHATh, KAKOE TeJIO Ha3bIBAeTCSI
YCEeUEHHBIM KOHYCOM U KaK €ro
MIOJTYUUTh IYTEM BpallleHNUsI
MIPSIMOYTOJIbHOV Tpameimn,
BBIBOJIUTH (DOPMYITY IJIsT
BBIUVCJICHMS TIJIOIAnY OOKOBOM
MTOBEPXHOCTH YCEUEHHOI'O KOHYCa;
periaTh 3a/1a4M Ha BbIYMCIEHNE U
JIOKa3aTeJIbCTBO, CBSI3aHHbIE C
KOHYCOM U YCEUEHHbIM KOHYCOM
dopmyMpoBaTh ONpeneIeHNs
chepsl 1 11apa, UX IEHTpa, paauyca,
IMaMeTpa; MCCIeq0BaTh B3aIMHOE
pacrosioskeHue chepbl U IJIOCKOCTH,
dbopmynpoBath omnpeseieHne
KacaTeJIbHOM IVIOCKOCTH K cdepe,
(bopMyMpoBaTh 1 TOKA3bIBATh
TeopeMbI O CBOJMCTBE U IIpM3HaKe
KacaTeJIbHOM IJIOCKOCTH; OObSICHSITD,
YTO IMPUHMMAETCS 3a IUIOLIAIb
chepbl 1 KaK OHA BBIPAsKAETCS Yepes
paauyc cdepbl; periaTh 3a1a4n, B
KOTOPBIX QUTYPUPYIOT KOMOMHAII
MHOTOI'PaHHMKOB U TeJT BpallleHNs

O6mbemsbl Ten

16

OO6BICHATD, KaK U3MEPSIIOTCS
0O'BEMBI TeJI, TPOBOIS aHAJIOTUIO

C M3MepeHMeM ILIoLIaen
MHOTOYTOJIbHUKOB; (POPMYJIMPOBATh
OCHOBHbI€ CBOJMCTBa OOBHEMOB U
BBIBOAUTH C UX ITOMOIIbIO (DOPMYJTY
06bEMa MPSIMOYTOTBHOTO
napauieJienuiesna.

BoiBoguTh MHTErpayibHYIO (OPMYITY
IIJIS1 BbIUMCJIEHMSI OObEMOB TeJI U
IIOKa3bIBaTh C €€ TIOMOIIIbIO TEOPEMBbI
06 00bEMe HAaKJIOHHOM TTPUMBbI, 00




06bEMeE MpaMuibl, 06 06bEME
KOHYCA; BbIBOAUTH (DOPMYJIbI IJIsI
BbIUMCJIEHMSI OObEMOB YCEUEHHOM
NUpamMuibl U yCEYEHHOTO KOHYCA;
pelaTth 3a1aum, CBSI3aHHbIE C
BBIUMCJIEH/IEM OOBEMOB 3TUX TEJT

3 |Merog KoopauHaT B
MPOCTPAHCTBE

12

OOBSICHITb, KaK BBOOUTCS
MPSIMOYTOJIbHAST CUCTeMa KOOPAVHAT
B IIPOCTPAHCTBE, KaK OMpPeaeIsIiOTCS
KOOPIMHATBI TOUKM U KaK

OHM Ha3bIBAIOTCS, KaK OMpenessioTCs
KOOpAVHATBI BEKTOPA;
(hopMyIMpoBaTh U TOKA3bIBATh
YTBEPKIEHMSI; O KOOPAMHATAX
CYMMBI ¥ Pa3HOCTU JABYX BEKTOPOB, O
KOOpAVHATaX MMPOM3BeaeHMSs
BEKTOpa Ha YMCJI0, O CBSI3U MEXKIY
KOOpAVHATaMM BEKTOpa U
KOOpAMHATaMM ero KOHIIa M HauaJja;
BBIBOJIUTH ¥ VICITOTb30BAaTh

IIpY peleHun 3agad GopmMyJibl
KOOpAVHAT CepeIMHbI OTPEe3Ka,
IJIMHBI BEKTOPA ¥ PACCTOSIHUS
MEKIY IBYMSI TOYKaMIi; BbIBOJUTD
ypaBHeHMe chepbl JaHHOI'O pagnyca
C LIEHTPOM B JJAHHOM TOUKeE
OOBSICHSTD, UTO TAKOE OTOOpasKeHME
MPOCTPAHCTBA Ha ceBs 1 B KAKOM
cyvae OHO Ha3bIBAeTCS IBMKEHMEM
MIPOCTPAHCTBA; OOBSCHSITD, UTO TAKOE
LIEHTpaJIbHasl CUMMETPUSI, OCeBast
CUMMETPUSI, 3epKaIbHasI CUMMETPUSI
U TlapaJijiesIbHbIN ITepeHoc,
0OOCHOBBIBATb YTBEPKIEHUSI O TOM,
YTO 3TU OTOOpasKeHMs ITPOCTPAHCTBA
Ha ceOs SIBJISTIOTCST IBVDKEHUSIMMU;
MIPUMEHSITb IBVIKEHUS U
npeoOpasoBaHyis TOA00MS IPU
pelleHny reOMeTPUUeCKUX 3a1au

4 | 3aKkJIIOUUTEIbHOE
MIOBTOpPEHME Kypca
reometpun 10-11 rymaccos

22

Bcero

66

Takum obpasom, B paboueir mporpaMmmMe KOJMYECTBO YaCOB Ha U3YUEHME TEM COOTBETCTBYIOILINX
IporpaMMe peaju30BaHO B IOJHOM o6beme. Pabouas mporpaMma  ITOJHOCTBIO OTpaskaeT
TpeboBanus PemepasbHOro KoMIoHeHTa ['ocygapcTBEHHOro CTaHAapTAa.

Pabouass mporpamma ompefesseT IMOpSOOK M IIOCAed0BaTeIbHOCTh peaau3aliny ComepsKaHus
oOyueHMs Mo ajrebpe M HavajaM MaTeMaTudyeckoro aHajmsa u reometpum B 10 u 11 kiaccax,
conepskaHue TeM, TpeOOBaHMS K YPOBHIO 3HaHUI Ha MPOGUIBHOM YPOBHE.



IMPUJIOXEHUE 1

®dopmbl yueTa paboueii MporpaMmMbl BOCIIUTAHKUS B paboueil mporpaMmmMe Kypca
«MatemaTuka» ajiga 10-11 kiaccos

Pa6ouas nporpamma Bocriutanusi [BOY CO «CKII Ne2 mm. B.B.Tanamuxuna» peanmsyercsi, B
TOM 4YMCJIe M Yepe3 MCIO0JIb30BaHMEe BOCIUTATEJbHOTO IOTEHIMala YPOKOB MH(OpMaTUMKMU. IDTa
paboTa OCYIIeCTB/ISIETCS B CJIEAYIONMX hopMax:

[TobykmeHue obyuarommxcss cobJomaTh Ha YpoOKe OOILIENpPUHSTbIE HOPMbI ITOBEIEHMS,

mpaBua OOIIeHUs] CcO cTapiiuMu (TefarormueckumMy  pabOTHMKAMM) U CBEPCTHUKAMMU

(06yyaromyMmcs ), IPUHLIMUITBI YUeOHOM OUCUMUIUIMHBI M CAaMOOPraHU3aln.

HpMBnequI/{e BHVMAaHUSI 06yqa}0u_u/1xc;1 K IEeHHOCTHOMY acCIIeKTy M3ydaeMbIX Ha YpOKax

MIpeaMeTOB, SIBJIEHUIA, COOBITUI Uepes:

— JIeMOHCTpAalLMIO OOYYAIOIIMMCSI IIPUMEpPOB OTBETCTBEHHOI'O, I'Pa’KIaHCKOIO ITOBEIEeHMsI,
TIPOSIBJIEHMSI YEJIOBEKOJTIOONS U JOOPOCEepPAeYHOCT;

— obOpallleHre BHMMaHMSI Ha SIPKUX JesdTesiell KYJIbTYpbl, CBS3aHHBIX C M3y4yaeMbIMU B
IIaHHBIII MOMEHT TeMaMM, Ha TOT BKJIaZ, KOTOPbIVi OHM BHEC/IM B Pa3BUTHME HAIllel CTPaHbI
" MMpa, Ha TOCTOMHBIE MTOAPaskaHMs IPUMEPbI UX KMU3HU, HA MOTUBBI UX ITOCTYIIKOB;

— JCIIOJIb30BaHMe Ha YypOKaxX MaTeMaTMKM, 3aTparuBaollell BaskHbIe COIMaJIbHbIE,
HpaBCTBE€HHbIE, STUYECKNMEe BOIIPOCHI.

Wcnonb3oBaHue BOCIMTATEIbHBIX BO3MOMKHOCTEN COMepsKaHus YuyeOHOro IpeaMera mjIst

dbopMupoBaHUs y OOYUYAIOMIMXCS POCCUMCKUX TPAOUIIMOHHBIX TYXOBHO-HPABCTBEHHBIX U

COIIMOKYJIBTYPHBIX II€HHOCTEN uepe3 IoAOOp COOTBETCTBYIOIIMX 3aJaHuil, MPOOIEeMHbIX

CUTYyaLUi 711 0OCY>KAeHMS B KJlacce

WuuinmpoBaHne O0OCYXKIEHMI, BbICKA3bIBaHMI CBOEro MHEHMs, BbIPaOOTKM CBOEro

JIMYHOCTHOT'O OTHOIUEHMS K M3YyUYd€MbIM JIMLAM U CO6bITI/IHM.

BkiioueHne B YpOK UIPOBBIX MPOLEAYP, KOTOpble IIOMOraloT IIOAJepsKaThb MOTMBAIMIO

O6yqa}OU_H/IXCH K TIIOJIyUYEHUIO 3HaHM]7[, HaJTKNMBAHNIO TIO3UTUBHBIX MEXXJIMYHOCTHBIX

OTHOIIIEHMIi B Kjacce, IIOMOTraloT YCTaHOBJIEHUIO HOOpOsKeIaTeIbHOM aTMochepbl BO BpeMst

ypoKa.

[IpMeHeHMe Ha ypOKe MHTEPaKTUBHBIX (OPM PabOThI, CTUMYJIMPYIOIIMUX TO3HABATEIbHYIO

MOTMBAILIMIO OOYYArOIINXCS.

[TpuMeHeHMe TPYIIIIOBON pabGOThl MM PabOThI B IHapaxX, KOTOPbIE CIIOCOOCTBYIOT Pa3sBUTHUIO

HaBBIKOB KOMaHIHOM pabOThI ¥ B3aMMOAENCTBUIO C IPYTUMMU 00YUaIOIIMMIACS.

BeiGbop ¥ ucrospb3oBaHMe Ha YpOKaxX METONOB, METOAMK, TEeXHOJIOTMM, OKa3bIBaIOIIMX

BOCIIUTATEIbHOE BO3JENCTBME HA JIMYHOCTb B COOTBETCTBUM C BOCIIMTATE/bHBIM MIEAIOM,

1IeJIBIO U 3aaYaMiy BOCIIMTAHMS.

MuuimupoBanne U MOAJEpsKKa MCCIeN0BaTe/bCKOM IeITeJIbHOCTY IIIKOJLHUKOB B (opme

BKJIIOUEHMSI B YPOK pas/JMUHBIX MCCAeNOBaTe/NbCKMUX 3aJaHuii, UYTO [aeT BO3MOKHOCTb

06yuUaroMMCs IPMOOPECTM HaBbIKM CAaMOCTOSITE/IBHOTO PEIeHNsT TEOPEeTUUECKON ITPobJIeMbI,

reHepupoBaHus 1 0POpMIEHNSI COOCTBEHHBIX TUIIOTE3, YBAXKUTEIbHOI'O OTHOIIEHMS K Uy KUM

nnesam, HY6III/I‘-IHOI'O BLICTYIIJICHMS, apTYMEHTUPOBAHNMA M OTCTaBaHUA CBOEfI TOYKM 3peHNA.

YcraHOB/IEHME YBaKUTENIbHBIX, HOOBEPUTEIbHbIX, He(OPMAJbHbIX OTHOIIEHUN MEKIY

yunuTeJIeM 1 YUeHMKaMM, CO3[aHie Ha YPOKaxX SMOLMOHATIbHO-KOM(OPTHO Cpebl.

Opranmsaiusa 1iedcrBa MOTUBMPOBAHHBIX M  SPYAMPOBAHHBIX  yYalllMXCS Ham UX

HEYCIeBaloIMMI  OJHOK/JIACCHMKAMM, MAIOLIero KafeTaM COIMaabHO 3HAUMMBbINA  OIIBIT

COTPYIHMYECTBA ¥ B3aMMHOM ITOMOILIA.



IMMPUJIOXKEHMUE 2
IemoBepcust mpomexxyTouHoi arrecramum B 10-11 kimaccax

JleMOHCTPAIMOHHDbIN BapMaHT /IS IIPOBEIeHNSs IIPOMEKYTOUYHOM aTTeCTalyy M0 MaTeMaTHKe
B 10 Kiacce

Yacts 1
6

384
1. Brruncinte —s—.

V6
OrTBer:

2. Borancioure 1g 700000 - 1g 7.
OrBer:

2x-10
x+29

<O0.

3. Pemre HepaBeHCTBO
OrTBer:

. 1
4. Pelute ypaBHeHMe sin X= >
Orser:

5. Pemmmre HepaBeHcTBO 3% < 33¥*14
OrTser:

o -2 2 s 2
6. Haiimure 3HaueHne BoIpaxkeHus 5sin“a + cos“a , ecm sin“a = 0,2.
Orser:

7. Pemmre ypaBHeHue 5+ 7:°97%= 7x -9,
Orser:

8. Haiimure 3HaueHMe BbIpaskeHUS
TV2 -

OrTBer:

2
(Vi0-%/98)-(vi0+%/98)

9. Pemmnre ypasHenne 12 -9- 4" = 8- 3* - 72, Ect ypaBHeHMe umeeT 60Jiee OHOrO KOPHS, TO
3aMMIIIATE B OTBETE CYMMY KODHEIL.
OrBer:

10. Pemmte HepaBeHCTBO logy (2x- 5) < logy (x +3).
OrBer:

11. Pemnre ypaBHeHUe 7 T4 = 49,
Orser:

12. Haiigute 3HaueHue BbIpasKeHUs
4 0,5—-1loge 12 , 4log62

OrTBer:

13. Pemnre ypaBuenne x +3 =+vV—x—1
OrBer:

14. B npsamoyronbHoMm napayuienenunene ABCJIIA;B;Cyi/1; nsBectHo, utro 1B =77, BB1=
5, B1C; = 6. Haiigure pymny pebpa A;B;.



OrTBer:

15. B mpaBuibHOM ueThipexyroybHoii mupamuge PABCI touka O - 1ieHTp OCHOBaHMsI, TOuKka P
- BepumHa, PO = 10, B]I, = 48.Haiimute 60K0BOE pebpo PA.
OrBer:

YacTp 2
16. (2 6anna) a) Pemmre ypaBHEeHME COS (%ﬂ -2x) = V3 sin x.

6) Haiinute Bce KOpHM 3TOr0 ypaBHeHMsI, TPUHAJIesKallie TPOMEeXYTKY [ -1r; ).

17. (2 6anna) Pewinte cucremy ypaBHeHMI

1
log,(5x) — logsy = 5,
5x +y =6.

18. (2 6anmna) HaiguTe KOIMYECTBO 1€I0UMCIEHHBIX PEIlIeHNI HepaBeHCTBA
42x —7x?
. 6rar o~ S 0.
6+ logQ (36— x?)

19. (3 6amna) OcHoBanme mpsimoro napayutenenuiena ABCIOA1B1C,l; - pom6 ABCI, a vy

KOTOpOro CTOpoHa paBHa 2v3 , £ A = 60° . TaHreHC yra Meskoy IIOCKOCTbIO OCHOBAHUS U
mwiockocteio AJIC; paBeH 2,4. Halimute 60KOBOe pebpo mapasuiesenunena.

20. (3 6ayuta) ITpn Kakux 3HAUEHMSIX ITapaMeTpa a YpaBHEHME

1) o2 1 .
2(@-1x*+2(a+3)x+a - ; VIMeeT e[IMHCTBeHHbI} KOEHb.

JIeMOHCTPALMOHHBIV BapUAHT /IS IPOBEAEHNS IIPOMEKYTOUYHOM aTTECTALMHU 0 MaTeMaTUKe
B 11 xJ1acce

Yacts 1.
1. Hanpgure 3HaueHMe BbhIpasKeHMS:

3 3
—2———].160.
( 4 8) ’

34x _ 34x
2. Peulmre ypaBHeHMe. 2 =0,4-5

3. B mpaBunbHOM TpeyrosbHoi nupamuge SABC touka M - cepenyHa pebpa AB, S - BepiyHa.
NsBectHO, uro BC = 3, a 1iomjaab GOKOBOJ MOBEPXHOCTM IMpaMuibl paBHa 45. Hanpure
IJIMHY OTpe3ka SM.

5

M
A



4. O6bem KoHyca paBeH 16. Yepes cepeauHy BbICOThI Iapa/ljieJIbHO OCHOBAHMIO KOHYCA
MIPOBENIEHO CeueHle, KOTOPOe SIBJISIETCSI OCHOBAHMEM MEHbIIIEro KOHYyCa C TOM K€ BEPIIVHOMN.
Haiinute 06beM MeHbIIIEr0 KOHYCA.

5. Haiigure xoppy, Ha KOTOpYyto onupaeTcs: yroa 120°, BnucaHHbIN B OKPY>KHOCTb paanyca V3.

6. Ha pucynke nzobpaskeH rpadmk mpou3BOOHON GYHKUMM f(x), OIpene/leHHOM Ha MHTEpBaJIe
(-10; 2). Hayiaute KOJMYECTBO TOYEK, B KOTOpPbIX KacaTegbHas K rpaduxy
GbynkuMM f(x) napajuienbHa OpsaMoid y = —2x — 11 i coBnagaer ¢ Hel.

(10 1 O () | o ||
S S —

=101 ‘ | ‘

e e N ...

7. Ha pucynke wu3obpaxkéH rpapurk GyHkummy =F(x) — ogHOM w3 MepBOOOpasHbIX
byukimn f(x), ompenenéuHoi Ha wuHTepBaje (-3; 5). Halimure KogmMuecTBO peleHMin
ypaBHeHus f(x)=0 Ha oTpeske [-2; 4].

y=Fx| AF

o
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8. Ha xnaBuatype Tenedona 10 mmdp, or 0 mo 9. KakoBa BepoOSITHOCTb TOTO, UTO CyYaitHO
Haskartas 1mdpa 6yger yéTHOM?

Yactp 2.

i
- 17 s b fad 3 i [U: ]
9. Haiigure Hanbosbilee 3HaueHne GyHkipy ¥ = 12¢0sx+ 63V 3x—2vV3IT+ 6 ga orpeske L "2
|

5

10. a) Pemre ypaBHene 9° @ —8:3" ' +5=0.

;)

.- ].

6) Haigure Bce KOpHM 3TOTO YpaBHEHMSI, IPUHA/JIEKAIIME TTPOMEXKYTKY ( 3
- fr+ 8 x—4 0

-
11. Pemmre HepaBeHCTBO: x—1 ¥ =3x+2

BAPUAHT 2.

Yacts 1.
1. Haiigute 3HaueHMe BhIpasKeHMSI:

3 .3
~42-)-258
(#+%5)

2. Pemnre ypaBHeHMe

83—3.1‘ —0.64 - IU_"r—:_’,_t'-

3. B mpaBwibHOI TpeyronbHoM mupamuae SABC touka L — cepenuna pebpa AC, S — BeplmHa.
N3BectHO, uto BC = 6, a SL = 5. Haiigute miomjaab 60KOBON ITOBEPXHOCTH IIMPAMU/IbL.

I
4. B mwmugpuueckuin cocyn Haamau 2000 M BOAbl. YpOBeHb BOJbl MPY 3TOM TOCTUraET

BbICOTHI 12 cm. B JKUOKOCTb IMOJIHOCTBIO IIOIpy3uJinM OeTallb. HpI/I 3TOM YPOBE€Hb JXUIAKOCTU B

cocyne nonHscs Ha 9 cm. Uemy paBeH o6beM getamn? OTBeT BbIpasuTe B oM’




5. OcHoBanust paBHOOempeHHONM Tpameluu paBHbl 51 u 65. BokoBbIe CTOpPOHBI paBHbI 25.
HaiinuTe cuHyC OCTpOro yrJia Tparnemnun.
n O

/ |
/ \

£ r k\

A E B

6. Ha pucynke mzobpaskeH rpaduk ¢yHKIuM y = f(x), omnpemesieHHON Ha mHTepBane (-3; 9).
Havigure KommuecTBO TOUYEK, B KOTOPBIX KacarejabHas K rpaduKy GYHKUMM IapasuiesbHa
npsiMoii y = 12 mim coBmaiaeT ¢ Heu.

'1.

L

7. Ha pucyHke wu300paskéH rpadmk HEKOTOpoil (yHKUuM (IBa Jjyda C OOIleii HavyajabHOMU
toukon). ITonb3ysice pucynkoMm, Berunciurte F(8) — F(2), roe F(x) — omHa U3 mepBooO6pasHbIx
yukumm f(x).

i)

2 T

HH‘
0 2l 3 S

8. V3 mHOKecTBa HaTypaibHbIX umces oT 10 mo 19 Haymauy BeIOMpaloT omHO umcio. KakoBa
BEPOSITHOCTD TOTO, YTO OHO JIeJUTCS Ha 37?7

Yactp 2.

5
v=3+ ?JT — 5x—5v2cosx

T
) 0: 7|
9. Haiaute HauMeHbIllee 3HaUeHe PyHKIUK Ha OTpe3Ke [ 21 .

. T _ ¥ 2y
10. a) Penmre ypaBHeHue grmErlpgr e =120, _ _
6) Haitmyre Bce KOpHY 9TOTO YpaBHEHNsI, IpMHAIIesRamye otpesky |~ 1 2.
M5 43x-25_ , 15
5 = X = + -.
11. Pemmmire HepaBeHCTBO: x* —5x x—4 x

OTBeTBI K 3aJaHUSIM

Ne Bapwuanr 1 Bapwuanr 2
1 -500 80,625

2 -2 0,5

3 10 45

4 1500 2

5 3 0,96

6 5 5

7 10 7




8 0,5 0,3
9 12 -2

a) . log; 3: 0) log; 5. a) r=1% V2 6) x=1 V2.
11 | (o= DU(L: 2) U3 4L (—ea: 0)U(0; 3]U(4 5).

IMTPUJIOXKEHUE 3
IIpumepHbIe TeMbI Y4eOHBIX IIPOEKTOB M0 MaTemaTnke, 10-11 Kacc

[TpegpicTOpMs MaTeMaTMYECKOTO aHaJIM3a. 3HAueHMe IMPOM3BOTHOM B Pa3IMUHBIX OOJIACTSIX
HayKMI.

[TpuMeHeHME TPOM3BOIHON

[Tpou3sBOAHAs B 5KOHOMUKE U OGVOJIOTHM.

[TpousBomHas 1 ee MPaKTUUYECKOE MPUMEHEHNE

[TyTeriecTBuS O TPUTOHOMETPUUECKOM PYHKLIMM Y=COSX

[IyTeniectBue B Mup (ppakTason

PasBeprka

PasBuTie TpMroHOMeTpun Kak HayKu

Paspa6oTtka Jioruueckux urp.

CBolicTBa TPUTOHOMETPUUECKUX (QYHKIIMIA: TapMOHMYECKMEe KOeOaHmsT

CJ105kKHbI€ TIPOIEHTHI B peasbHOM SKU3HU.

Cnoco6bl moCcTpoeHus rpadMKOB TPUTOHOMETPUUYECKNX (QYHKIINIA.

Tpuronomerpudeckas GyHKIMS y=sin X

TpuroHomeTpusi BOKpPYT Hac.

®opmyJia A1 HAXOKAeHMsI KOPHel KyOu4eckoro ypaBHeHMs. Y paBHEHMS YeTBEPTOM CTeleHU U
METO/Ibl UX PeIIeHMs.

®dopmyJia CJI0KHBIX MPOLIEHTOB U ee IIpUMeHeHMe.

@OYHKIUY B KU3HU YeIoBeKa

OYHKIUYU U UX TpadUKU

OYHKIMS y=COSX ¥ OKPY’KaOIINIA HAC MUP.

O YHKIMOHATBbHO-TpagMuecKuit MOAX0 ], K pellleHNIo 3a/1a4.

(dpakTajbl: TeOMETpPHs KPaCOThI



