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HopmaTnBHYI0 NIPaBOBYI0 OCHOBY HACTOSAIIEH TPOrPAMMBI 10 YYEOHOMY
npeamety «MareMaThKa» COCTaBISAIOT CIEAYIOIINE TOKYMEHTHI:

- @epnepanbhblii 3ak0H OT 29 nekadbps 2012 r. Ne 273-03 «O6 obpa3oBaHUHU B
Poccuiickoit @enepannmn;

- [Ipuka3z MunoOpazoBanus P® ot 5 mapra 2004 r. N 1089 "O6 yrBepxaeHUU
(denepanbHOrO0 KOMIIOHEHTa TOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTaHAAPTOB
HayaJbHOTO OOIIEro, OCHOBHOIO OOMIEro H cpenHero (TMOJHOro) OOIIero
oOpazoBanus";

- [Ipuka3z MunucrtepctBa ob6pazoBanusi u Hayku P® ot 10 Hoa0ps 2011 r. N
2643 «O BHeceHMHM U3MEHEHHH B (QeaepaiabHblii KOMIIOHEHT TOCYAapCTBEHHBIX
o0Opa3oBaTeIbHBIX CTAHJAPTOB HAYaJbHOTO OOILET0, OCHOBHOTO OOILEro M CPEIHEro
(mosHOTrO) 061IeTO 0OpazoBanus» OT 5.03.2004r. Ne1089;

-Ilpukaz MunucrepctBa oOpa3zoBanus u Hayku oT 24.01.2012r. Ne39«O
BHECEHMM  M3MEHEHUHW B  (eAepalbHblii  KOMIOHEHT  TOCYAapCTBEHHBIX
o0pa3oBaTeIbHBIX CTAHJAPTOB HAYAJIBLHOTO OOIET0, OCHOBHOTO OOIEro M CPEeIHEro
(mosHOTO) 001IIETO 00pa30BaAHUS

- [Ipuka3z MunuctepctBa oOpa3zoBanus u Hayku PD ot 28 nekabps 2018 r. No 345
«O ¢enepanbHOM nepeyHe Y4eOHUKOB, PEKOMEHAYEMBIX K HCIOJIb30BAaHUIO IpU
pealMzallid  HMMEIOLIUX TOCYJAapCTBEHHYIO  aKKpEeIWUTalUI0  00pa30BaTelbHBIX
OporpaMM  HayajbHOrO0  OOINEro, OCHOBHOIO  OOIIEro, CpeAHero  OOIIero
o0pazoBaHUs.

IIporpamma pa3paGoraHa ¢ yueTom:

- aBTopckor mporpammbel kK YMK «AnreOpa m Havama a”amm3a» s 10-11
kmacca (Anrebpa wu  Havama aHanmza.  10-11  xmaccel.  IlporpamMmbl — juist
o0mreoOpa3zoBaTenbHbIX yupexkaenuii / coctapurens .U, 3ybapesa, A.I'. MopakoBuy
— M.: Muemo3una, 2015);

- aBtopckoi mporpammbl K YMK «I"eomerpusi» nnsa 10-11 knacca (I'eomerpus.
10-11 wmaccel. IIporpammser oOmieoOpa3zoBaTenbHbIX yupexaenuid. 10—11 kmaccsr /
coct. T. A. Bypmuctposa. — M. : IIpocsenienue, 2015);

- yueOHoro mmana MAOY COIII Ne 8 r. bene6ess MP beneGeeBckuii paiion
PecnyOnuku bamkoprocTas.

[Iporpamma pa3paboTana Ha ocHOBe TpeOoBaHU (eaepalbHOTO KOMITOHEHTA
rOCY/IapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB HAYAIHLHOTO OOIIEro, OCHOBHOTO
oOmero u cpeaHero (MOJHOTO) OOMMIEro 00pa3oBaHUS K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB 10 y4eOHOMY MpeaMeTy «MaTemMaTHKa.


https://base.garant.ru/70113026/#block_36

IIporpamma peasn3yercsi IpM UCNOJAb30BAHUM YUeOHUKOB

o A.I''Mopakosuy, [1.B.CemenoB. Anredpa 1 Hayana MaTeMaTHYECKOIO aHaIu3a
10-11. Yactsp 1. Yuebnuk. 2015r.

o A.I''MopakoBuu u ap.AnreOpa u Hauaja MaTeMaTudeckoro aHanusza 10-11.
YacTts 2. 3agaunuk. 2015r.

« ['eometpus. [Iporpammsl 0011€00pa3oBaTesbHbIX YupexxaeHui. 10—11 knaccer
/ coct. T. A. Bypmuctpoa. — M. : [Ipocsemienne, 2015.

o I'eomeTpus. 10—11 knaccel : yueb. g oOieoOpa3oBat. yupexkaeHUH :
6a3oBbiit 1 nipodun. yposuu / JI. C. Artanacsas [u ap]. — M. : I[Ipoceemenue, 2015.

HEJN N3YUYEHUWS YYEBHOI'O ITIPEJIMETA

N3yuenne maremaTuku Ha 0a30BOM ypOBHE cpejaHero (MOJHOTO) OOIIero
0o0pa30BaHMS HAIIPABIICHO HA JOCTHKEHHE CIICAYIONINX IIeNIeH:

- ¢dopMHpOBaHUE TPEACTABICHHH O MaTEMAaTUKE KaK YHHBEPCAJIbHOM SI3BIKE
HayKH, CPEJICTBE MOJCIMPOBAHUS SBICHUW W IPOIECCOB, 00 HACIX M METoAax
MaTEMaTUKH;

- Ppa3BUTHE JIOTUYCCKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOPaKCHMS,
AITOPUTMUYECKOU KYJIBTYPhl, KPUTUYHOCTA MBINIJIEHUS Ha YPOBHE, HEOOXOIUMOM
st Oyayieit mpodeccuoHaNbHON NeATEIbHOCTH, 8 TAKXKE MOCIETYIOIIET0 00yUeHHUS
B BBICILICH LIKOJIE;

- OBJIQJICHME MAaTEMAaTUYECKUMH 3HAHUSIMU U YMEHUSIMH, HEOOXOJAMMBIMU B
MOBCETHEBHOM KU3HM, IJISI U3YUYEHUS IIKOJbHBIX €CTECTBEHHOHAYUHBIX TUCIUTUINH
Ha 0a30BOM YypOBHE, I TOJY4YeHHUsS OOpa30oBaHUS B 00JACTAX, HE TPEOYIONIUX
yrIyOJICHHOW MaTeMaTUYECKON TTOATOTOBKH;

- BOCIHUTaHUE CPEACTBAMU MaTEeMaTHKW KyJIbTYpbl JIMYHOCTH, TOHHUMAaHHS
3HAYMMOCTH MAaTE€MaTUKH Ui HAyYHO-TEXHUYECKOrO TMpOTpecca, OTHOIIEHUS K
MaTeMaTUKe KaK K 4YacTH OOIIeYeIOBeUeCKOM KyIbTyphbl dYepe3 3HAaKOMCTBO C
HCTOPUEH pa3BUTHs MAaTEMATUKH, SBOJIOLUEN MATEMAaTUUECKUX UJIEH.

OBIIME YYEBHBIE YMEHUS, HABBIKU N CITIOCOBbI
JAEATEJBHOCTHU

B pesynbTaTte 0CBOCHMS COJiepKaHUs CpeaHEro (MOJIHOT0) 00111ero oopa3oBaHus
YYalUHACs TOJIy4aeT BO3MOKHOCTh COBEPIICHCTBOBATh W PACIIUPHUTH KPYT OOMIUX
y4eOHBIX YMEHHI, HABBIKOB U CIIOCOO0OB nmestenbHOCTH. [Ipennmaraemas pyOpukamus
MMEET YCIOBHbIM (NMpuUMepHbI) xapaktep. OBiajeHue OOIMIMMU YMEHHUSIMU,
HaBbIKaAMH, CIIOCO0aMU JEATEIbHOCTU KaK CYHIECTBEHHBIMHU JJIEMEHTAMH KYJIBTYPhI
SBJISIETCS. HEOOXOJUMbBIM YCJIOBUEM PA3BUTHUS U COLIMAIM3ALIUN YUAITUXCSI.



Ilo3naBaTesibHAS 1eATEJILHOCTD

YMeHHe caMOCTOATEIbHO W MOTHBHUPOBAHHO  OPraHU30BBIBATH  CBOIO
MMO3HABATEIBHYIO JIESITEIBHOCTh (OT IMOCTAHOBKU II€M JO TMOJYy4YeHUS U OLEHKHU
pe3ynbrata). VMcnonb30BaHUE 3JIEMEHTOB MPUUYUHHO-CIEACTBEHHOTO U CTPYKTYPHO-
dbyHKIIMOHANIBHOTO aHanu3a. lccnemoBaHWe HECTIOXKHBIX pealbHbIX CBS3EU W
3aBUcUMOCTe. OmnpeneieHre CYINIHOCTHBIX XapaKTepPUCTHK H3y4yaeMoro OOBEeKTa;
CaMOCTOSITEIbHBIN BBIOOP KPUTEPHUEB JJIsi CPABHEHHUSI, COIMOCTABJIEHUS, OIEHKH U
KJaccudukanum 00bEKTOB.

VYyactue B MpOEKTHOHM AEATETLHOCTH, B OpraHU3aIlMd U MPOBEJICHUHU y4eOHO-
UCCJIEIOBATEILCKOM paOOThl: BBIABIKCHHE THIOTE3, OCYIIECTBICHUE HX MPOBEPKH,
BJIAJICHUE TIPUEMaMU UCCIIEA0BATEIbCKON JACSTEIbHOCTH, SJIEMEHTAPHBIMU YMEHUSIMHU
nporuoza (ymeHue oTBeuarb Ha Bompoc: "Uto mpousoitmer, ecnu...").
CaMoCTOSATENIbHOE CO3JIaHME AJITOPUTMOB TO3HABATEIILHOM JEATEIbHOCTU  JIsS
pelieHrs 3aJad  TBOPUYECKOTO UM TOMCKOBOTO Xxapakrtepa. DopMmyiaupoBaHUE
MOJIYYEHHBIX PE3yJIbTaTOB.

Co3nanue COOCTBEHHBIX NPOU3BEICHHUM, HCATBHBIX W PEaJbHBIX MOJICNICH
00BEKTOB, MPOIIECCOB, SBICHUN, B TOM YHUCJIE C UCIOJIb30BaHUEM MYJIbTHUMEIUNHBIX
TEXHOJIOTUH, peann3alus OPUTMHAIBLHOTO 3aMbIciia, UCTOJIb30BaHUE PAa3HOOOpa3HBIX
(B TOM 4HCIIEe XyI0KECTBEHHBIX) CPEJICTB, YMEHUE UMIIPOBU3UPOBATH.

NudopMannoHHO-KOMMYHUKATHBHAS 1€eATEJIbHOCTH

[louck HyXHON MH(}OpMaAIMK MO 3aJaHHOW TEeME B MCTOYHUKAX PA3ITHUUYHOTO
TUNIA, B TOM 4YHCJIe TIOUCK HH(OpMALMK, CBSI3aHHOW C MpodeccuoHaIbHBIM
oOpa3zoBaHuEM U MPOPECCUOHATILHOM JESITEIIbHOCTHIO, BAKAHCUSIMU Ha PHIHKE TPyAa
U paboTOM CITy»)0 3aHATOCTH HaceyneHus. V3Bnedenne HeoOXoaumMou nHpopManuu us3
MCTOYHUKOB, CO3/IaHHBIX B PA3IMYHBIX 3HAKOBBIX CHUCTEMax (TEKCT, TaliuIla, rpaduk,
auarpaMma, ayIuOBH3YaJIbHBIA PsIi U Jp.), OTAENEHHWE OCHOBHOW WHGOpMAIMH OT
BTOPOCTENIEHHOM,  KPUTUYECKOE  OIIEHMBAHUE  JOCTOBEPHOCTH  MOJYYEHHOUH
uHdopMaIy, mnepeaavya cojep’kaHus WH(pOpMaIMU aJeKBaTHO TOCTABIICHHOMW IIENH
(cxato, moHO, BEIOOpOUHO). IlepeBoa mHbOpMAaIMKU U3 OJTHOW 3HAKOBOW CHCTEMBI B
Ipyryro (M3 TEKCTa B TaOJNHILy, U3 ayJAHOBH3YaJIBHOTO psifa B TEKCT W JIp.), BHIOOD
3HAKOBBIX CHUCTEM aJICKBATHO II03HABATEJIbHOM M KOMMYHHMKAaTUBHON CHUTYyallUU.
YMeHue pa3BepHYTO OOOCHOBBIBaTh CYKJICHHSI, J1aBaTh OIpPEAEICHUs, MPUBOAUTH
JI0Ka3aTeIbCTBA (B TOM YHCJE OT MPOTUBHOTO). OOBsICHEHNE U3yUYCHHBIX MOJIOKCHUI
Ha CaMOCTOATENIbHO MOJA00OPAHHBIX KOHKPETHBIX TPUMEPaX.

Beibop Buga dUTeHHS B COOTBETCTBMM C  TIOCTABICHHOW  IIEJBIO
(O3HAKOMHTENBHOE, MPOCMOTPOBOE, TMOUCKOBoe U Ap.). CBoOomnas pabota c
TEKCTaMU XyI0KECTBEHHOTO, MyOJIUIIMCTUYECKOTO U O(UIIMAIIBHO-/IEIOBOTO CTUJICH,



MOHMMAaHWE WX CHEUU(PUKH; aJEKBATHOE BOCIPHUATHE SI3bIKA CPEJCTB MAacCCOBOM
uHpopmanu.  Brnanenue — HaBbIKAMH  pPEJAKTUPOBAHMS  TEKCTa,  CO3JaHUS
COOCTBEHHOTO TEKCTA.

Hcnonb3oBanue MyJIbTUMEIUNHBIX PECYPCOB U KOMIIBIOTEPHBIX TEXHOJIOIMU
U1 00paboTKH, Mepenayu, cucreMaTu3anuu uHpopMamuu, co3nanus 0a3 JaHHBIX,
MIPE3CHTAIIUU PE3YIbTATOB MMO3HABATEIBHON U MPAKTUYECKON JeATeIbHOCTH.

Brnanenne OCHOBHBIMH BHJAMHU IyOJHMYHBIX BBICTYIUICHUN (BBICKa3bIBaHUE,
MOHOJIOT, JTUCKYCCHsI, TOJIEMHUKA), CJICIOBAaHME HITHUYECKUM HOpMaM U MpaBUIIaM
BeJICHUSI Traiora (IUCIyTa).

PedaexcuBHas 1esiTeIbHOCTD

[lonnManue T1EHHOCTU OO0pa30BaHUS KaK CpEJACTBA Pa3BUTHUS KYJIbTYpbI
nugHOCTH. OOBEKTUBHOE OLICHMBAHUE CBOMX YYEOHBIX JOCTHIKCHUM, TMOBEICHUS,
YepT CBOCH JTIMYHOCTH; y4€T MHEHUS APYTUX JIIOACH MpU ONpeAeIeHUH COOCTBEHHOM
MO3UIIMM ¥ CaMOOIICHKE. YMEHHE COOTHOCHUTh TNPHIIOKEHHBIE YCUIHS C
MOJIYYEHHBIMU pe3yJIbTaTaMH CBOCH JEATEIbHOCTH.

Brnanenune HaBbIkaMu OpraHU3aIliyd U Y49acTHSl B KOJJICKTUBHOW JIESITEIHHOCTH:
MOCTaHOBKA OOIIEH IeN M OTNpPEICICHHE CPEJICTB €€ JOCTHKCHHS, KOHCTPYKTUBHOE
BOCIIPUSITUE HHBIX MHEHMH W HAEH, Y4YeT WHIMBUAYAIBHOCTH MapTHEPOB IO
NEeSTENBHOCTH, OOBEKTHUBHOE OIpE/IeNIEHNEe CBOETro BKIIa/la B OOIIMIA pe3yybTart.

OueHnBaHUME W KOPPEKTHPOBKA CBOETO IOBEIAEHUS B OKpYXalollel cpene,
BBIIIOJIHEHUE B MPAKTHUYECKON JEATEIbHOCTH M B TOBCEIHEBHON JKH3HU
HKOJIOTHYECKUX TPeOOBaHUH.

Oco3Hanue CBOCH  HAIMOHAJIBHOM, COIIMAJILHOM, KOH(]eccroHaIbHON
npuHaanexHoctu.  OmpejeneHrie  COOCTBEHHOTO — OTHOLIGHHUS K SIBJICHUSAM
COBPEMEHHOW JKU3HU. YMEHUE OTCTauBaTh CBOK TPAXKIAHCKYIO MO3ULHIO,
dbopMynHpoOBaTH CBOM MHUPOBO33pEHYECKUE B3TIIsAAbl. OCYIIECTBICHHE OCO3HAHHOTO
BbIOOpa TyTeW MPOMOJDKEHUS oO0pa3oBaHusi WM Oyaymied mpodeccruoHaTbHOM
NEeATEIbHOCTH.



OBS3ATEJbHBIA MUHUMYM COJIEPKAHUS

AJITEBPA

Kopun u crenenn. Kopenp cremenn n > | m ero coiictBa. CremneHp ¢
pALMOHAJIBHBIM TMOKA3aTEJEM U €€ CBOUCTBA. [IOHATHE O CTENEHU C NEUCTBUTEIBHBIM
nokaszarenaeM. CBOMCTBA CTENEHU C JEHCTBUTEIBHBIM TIOKA3aTENIEM.

Jlorapudm. Jlorapupm uymcia. OCHOBHOE JIOTapu(pMHUUECKOE TOXKAECTBO.
Jlorapudm npousBeneHUs, YaCTHOTO, CTEIEHHU; Mepexo]l K HOBOMY OCHOBaHHUIO.
JlecATUUHBIN U HATYpaldbHBIN JTOrapu(Mbl, YUCIIO €.

[IpeobpazoBaHusi MPOCTEHUIIUX BBIpAKEHUM, BKIIOYAIOMUX apudmMeTnuecKue
omepary, a TakXkKe OMepaluio BO3BEACHUS B CTENEHb U OINEPAIMIO
JorapumMupoBaHUs.

OcHoBbI TpuroHomeTpuu. CUHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC MTPOU3BOJIBHOTO
yrina. Pagmannas mepa yria. CuHYC, KOCHHYC, TaHT€HC M KOTAaHI'€HC YHCIIA.
OcHOBHBIE TpUTrOHOMETpUYECKHEe ToxzaecTBa. Dopmynsl mpuBeneHus. CHHYC,
KOCHHYC U TaHT€HC CYMMBI U Pa3HOCTH ABYX yrioB. CHHYC M KOCHHYC JIBOMHOTO
yraa. @opmysibl OJIOBUHHOTO yria. [Ipeobpa3zoBaHuss CyMMbI TPUTOHOMETPUUYECKUX
byHKIMIT B TIpoW3BEACHUWE W TPOM3BEACHUS B  CYMMY. BeipaxkeHwue
TPUTOHOMETPUYECKUX  (PYHKIIMII  dYepe3 TaHTeHC TOJOBUHHOTO  apryMeHTa.
[IpeoGpazoBanus MPOCTEUIINX TPUTOHOMETPUUECKUX BBIPAKEHUH.

[IpocTeiinme TpUroHOMETPUUECKHE YpaBHEHUS. PelieHrs TPUroHOMETPHUYECKUX
ypaBHeHui. [IpocTelilie TpUroHOMEeTpUIECKUE HEPABEHCTBA.

ApKCHHYC, apKKOCHUHYC, apKTaHI€HC YNCIIA.

DyHKUUMA

Oynkiuu. O0IacTh ONpeneIeHus] 1 MHOXKECTBO 3HaueHuil. ['paduk QyHKIMH.
[TocTpoenue rpaduxoB GyHKIMH, 3aJaHHBIX pa3TUYHBIMU criocoOamu. CBOMCTBa
(GyHKIMHA: ~ MOHOTOHHOCTb,  YE€THOCTh M HEUYETHOCThb,  IEPUOJUYHOCTD,
OTpaHUYECHHOCTh. [IpOMEXyTKM BO3pacTaHus ¥ YOBIBaHHWS, HAWOOJbIIEe W
HaWMEHbBIIEE 3HAUYCHHS, TOUKH SKCTpEMyMa (JIOKaJIbHOI'O0 MakKCUMyMa U MUHHUMYMA).
I'paduueckass wunTepnperamus. [Ipumepsl (QyHKIMOHATBHBIX 3aBUCUMOCTEH B
peabHBIX MPOLECCAX U SBICHUSIX.

O6patnas ¢ynkmusa. OO6macTh ompenelicHHs W 00JIacTh 3HAYCHHH 0O0paTHOM
¢ynkiuu. ['padux oOpaTHON QyHKIHH.

CrernenHas QyHKIUS C HATYypaIbHBIM IMOKA3aTEIEM, €€ CBOWCTBA U TPadUK.

BepTukanbHble 1 TOPH30HTAIBHBIE aCUMIITOTHI TpadukoB. ['paduku ApoOdHO-
JTUHEHHBIX () YHKIIHA.

Tpuronomerpuyeckue GyHKIIMHU, UX CBOMCTBA U rpadUKu; NEPUOAUIHOCTD,
OCHOBHOM MEPHO]I.



[TokazarenbHast GyHKIMS (IKCIIOHEHTA), €€ CBOMCTBA U IpaduK.
Jlorapudmudeckast GpyHKIIMS, €€ CBOMCTBA U Tpaduk.

[IpeoOpazoBanust  rpaduUKOB: napajuielibHblii  TIepeHoc, CUMMETpUSI
OTHOCUTEIBHO OCEH KOOpAWHAT W CHMMETPUS OTHOCUTEIHHO Hadaja KOOPIHMHAT,
CUMMETpPHS OTHOCHUTEIBHO TPSIMOM y = X, PacTsDKCHHE W C)KaTUE BJIOJIb OCEH
KOOpJHHAT.

Havana MaTeMaTH4eCKOro aHaIM3a

IlonssTe o0 nmpenene mnocienoBarenbHOCTH. CymniecTBoBaHWE — Ipezena
MOHOTOHHOW OIrpaHUYEHHOM NOCIIEI0BATENBHOCTH. JJTMHA OKPYKHOCTH U IJIOIIA/Ib
Kpyra Kak  Tpenensl  mocieaoBarenbHocTe.  beckoHewHo — yObIBaromas
r€OMETPHUYECKAs POTPECCHS U €€ CyMMa.

[TonsiTve 0 HEMPEPHIBHOCTH (DYHKITUU.

[Tonsitue o mpousBogHON (PyHKIMH, HUBUYECKUN U TEOMETPUUECKUN CMBICI
IPOM3BOJIHOM. YpaBHEHHUE KacaTelbHOU K rpaduky GyHKUUU. [[pON3BOJHBIE CYyMMBI,
Pa3HOCTH, TPOU3BEIEHMS, 4YacTHOro. IIpon3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢ynkuuit. [IpumeHeHne NPOU3BOJHON K MCCIENOBAHUIO (PYHKIUH U TOCTPOCHUIO
rpadukoB. [IpousBoaHbie 00paTHONW (DYHKIIMU W KOMIIO3HMIIMU JaHHOW (PYHKIIUU C
JIMHENHOM.

[lonsiTue 00 ompeneneHHOM HWHTErpaje Kak IUIONIaJAu KPUBOJMHEWHON
tpanenuu. [leppoo6paznas. ®opmyna HetoToHa-JIeitbHu1IA.

[Ipumepsl  HWCHONB30BaHKWS NPOU3BOAHOM JUIi HAXOXKACHUS HAWJIY4ILIETO
pelIeHUsT B IPUKIAAHBIX, B TOM YHUCJE COLMAJIbHO-DKOHOMHUUYECKUX, 3aJayax.
Haxoxxnenue CKOpOCTH IJisi TIpoliecca, 3aJaHHOro (GopMylion wid Tpaduxom.
[Tpumepsl MpuMEHEHUsT UHTETpalia B GU3HUKE U TeoMeTpuu. Bropast mponsBoiHas u ee
(U3UIECKUIA CMBICIL.

YpaBHeHUs U HEPABEHCTBA

Pemenue panuoHaNbHBIX, MOKA3aTENBHBIX, JIOTAPU(DMHUUECKUX ypaBHCHHH WU
HEpPAaBEHCTB. PelleHue nppairoHalbHbIX YPAaBHEHUH.

OcCHOBHbIE  MpHEMBbl  PEIIEHUST  CUCTEM  YpPaBHEHMI:  IOJCTAHOBKA,
anreOpanveckoe CII0KEHHE, BBEJCHHE HOBBIX IEPEMEHHBIX. PaBHOCHIBHOCTD
YpPaBHEHUW, HEPABEHCTB, CUCTEM. PellleHne npoCcTenmmx CUCTEM YPaBHEHUN C IBYMSI
HEHU3BECTHBIMU. Penienne cucreM HEPaBEeHCTB ¢ OJJHOM NIEPEMEHHOM.

Hcnonp3oBanue CBOWCTB M TpaduKoB (DYHKIUI TpHU PENICHUH YPaBHEHUH U
HepaBeHCTB. Meton wuHTepBaioB. M300pakeHne Ha KOOPAWHATHOM TUIOCKOCTH
MHOJKECTBA PEIICHUN YPABHEHUN U HEPABEHCTB C JBYMS [IEPEMEHHBIMU U UX CUCTEM.



IIpruMeHeHne MaTeMaTUYEeCKUX METOMOB Ul PELICHUs CONEPKATEIBbHBIX 3a1ad
U3 pa3MyHbIX OOJacTedl Hayku M NpakTUku. WHTepnperauus pes3yiabTaTa, Y4yeT
pealbHBIX OIPAHUYCHUM.

JIeMeHTbl KOMOMHATOPUKH, CTATUCTHKY U TEOPHH BEPOATHOCTEH

Tabnuynoe u  rpadguueckoe  mOpeAcTaBiIeHUE  JaHHBIX.  YucioBble
XapaKTEPUCTUKH PSIAOB TAHHBIX.

[ToouepenHbIit U OTHOBPEMEHHBIN BHIOOP HECKOJIBKHX 3JIEMEHTOB U3 KOHEYHOTO
MHOecTBa. DOpMyIbl 4HCIIa IIEPECTAaHOBOK, COYETAaHUM, pa3MmelleHuil. Pemenune
KoMOMHaTOpHBIX 3aaady. Popmyna O6umHoma HproToHa. CBoiicTBa OMHOMHAIBHBIX
ko3 dunmentos. Tpeyronbuuk Ilackans.

DneMeHTapHble U CIIOKHBIE COOBITHS. PaccMOTpeHue cilydaeB M BEpOSITHOCTH
CyMMBbl HECOBMECTHBIX COOBITUH, BEPOSATHOCTh MPOTUBOMOJIOKHOIO COOBITHS.
[loHsiTue O HE3aBUCUMOCTH COOBITUNA. BepoATHOCTh M CTaTUCTHUYECKas 4YacToTa
HACTYyIJIEHUsT coObITus. PemieHue mpakTHUECKUX 3alad  C  MPUMEHEHHEM
BEPOSTHOCTHBIX METOOB.

T'EOMETPUS

[IpsMble U MIIOCKOCTH B TIpocTpaHCTBE. OCHOBHBIE MOHSTHS CTEPEOMETPUU
(Touka, mpsiMasi, TIIO0CKOCTh, TPOCTPAHCTBRO).

Ilepecekatromuecs, napauielibHble U CKPEIIMBAIOLINECS MPSIMbIE. YTOJI MEXIY
OpsMbIMA B TpocTpaHcTBe. lleprneHaukyisipHOCTh TpsMbIX. [lapamiensHOCTh U
NEPHEHIUKYISIPHOCTh MPSMOM U IJIOCKOCTH, NMPU3HAKU U CBOMCTBA. Teopema o Tpex
neprneHaukyiasapax. llepneHaukynsp W HakKJIOHHasA. YIoa MeXAy NOpsSIMOU H
IJIOCKOCTBIO.

[TapannenbHOCTh TJIOCKOCTEM, MEPHEHAUKYISIPHOCTh IUIOCKOCTEN, NMPU3HAKUA M
CBOMCTBA. /IByrpaHHbIi yroJi, JUHEWHBIN YroJl ABYTPAHHOTO YTJIa.

PaccrosiHns ot TOukM 10 muiockocTh. PaccTrosiHMe OT mpsMOW 10 IUIOCKOCTH.
PaccrosHne  Mexny — mapajuienbHBIMM  IUIOCKOCTSIMH.  PaccrosiHne  Mexay
CKPEIIMBAOIIUMUCS TPSIMBIMHU.

[TapamnenbHOoe  mpoekThpoBaHue. llnomanes  OpPTOrOHaANBHOM  MPOEKIUU
MHOTOYTOJIbHUKA. M300pakeHne mpoCcTpaHCTBEHHBIX (uryp.

Muororpannuku. Bepmunbel, pebpa, rpaHu MHoOrorpaHHuka. Pa3Beprka.
MHororpaHnHsble yribl. Beimykiabsie MHOTOrpaHHUKH. Teopema Ditnepa.

IIpu3ma, ee ocHoBaHUs, OOKOBBIE peOpa, BBICOTA, OOKOBas IOBEPXHOCTH.
[Ipsimast u HaksoHHas npusMa. [IpaBunbHas npusma. [lapannenenunen. Kyo.

[Mupamuna, ee ocHoBaHue, OOKOBbIE peOpa, BbICOTA, OOKOBasi MOBEPXHOCTD.
Tpeyronbnas nupamuaa. [IpaBunbHas nupamuaa. Y cedeHHas MUPaMuUIa.



Cummerpun B KyOe, B mapamienenunesne, B npusme u nupamuze. Ilonstue o
CUMMETPUM B TMPOCTPAaHCTBE (LIEHTpaibHas, oOceBas, 3epKainbHas). Ilpumepsl
CUMMETPHH B OKPYKAIOLIEM MUDE.

Ceuenus kyOa, NpU3MbIL, TUPAMUBIL.

[IpencraBienne o MpaBWIbHBIX MHOIOTPAaHHUKAX (TeTpa’np, KyO, OKTasap,
JOJICKAdIp U UKOCAdIP).

Tena v 1NOBEpPXHOCTH BpalleHusA. l{MauHAP M KOHYC. YCEYEHHBIM KOHYC.
OcHoBaHue, BbICOTa, OOKOBas MOBEPXHOCTb, oOpasyromas, pas3BepTka. OceBbie
CEYEHMsI U CEUCHHUS MapaiieIbHble OCHOBAHUIO.

[Map u cdepa, ux ceyeHus, KacaTesbHas TNIOCKOCTh K cepe.

O6bembl Ten W IIomanu ux mnoBepxHoctel. [loHsiTue 06 oOwveMe Tena.
OTtHoteHrne 00beMOB MOAOOHBIX TEN.

@opmynbl  o0beMa Ky0a, NOPSIMOYTOJbHOTO MNapajliesienunena, MpU3MBbI,
mwmHapa. dopmynel  odbema mnupamMunasl U KoHyca. DopMmynbl  IUIOHIAAM
MOBEPXHOCTEH LMIMHIpa U KoHyca. DopMyIibl o0beMa 1apa U Miomaau chepsl.

Koopnunatel u BekTOpbl. JlekapToBbI KOOpAUMHATHI B MpocTpaHcTBe. DopMya
PAcCTOSIHUSI MEXAY IBYMs TOYKaMH. YpaBHEHMsI cdepbl M IuiockocTu. Dopmyna
PacCTOSHMS OT TOYKH 10 TUIOCKOCTH.

Bekrtopel. Monyns BekTtopa. PaBeHcTBO BeKkTOpoB. CIlIOKEHME BEKTOPOB U
YMHOKEHHE BEKTOpa Ha YHCIO. YTOJI MEXHy BeKTopamu. KoopaumHatel BeKTOpa.
CkassipHOE npousBeeHre BEKTOpoB. KoummHeapHble BEKTOpHI. PasnokeHne Bekropa
[0 JIByM HEKOJUIMHEapHbIM BekTopaM. KomruiaHapHele BekTOpbl. PasznoxenHue 1o
TPEM HEKOMIUIAHAPHBIM BEKTOPAM.

TPEBOBAHMUS K YPOBHIO MIOAI'OTOBKU BBIITYCKHUKOB

B pesynprate n3ydeHuss MaTeMaTHKH Ha 0a30BOM YPOBHE YUCHHUK

JOJDKEH 3HATH/TIOHUMATh:

- 3HAYCHHE MATEMAaTUYCCKON HAayKHM JJIs pPELICHUS 3aJay, BO3HHMKAIOUIUX B
TCOPUU W TMPaAKTHUKE, IIHPOTYy M B TO JKE€ BpPEMs OIPAaHMYCHHOCTh IPHUMECHCHHS
MaTeMaTHYeCKUX METOJIOB K aHAIM3y W HCCISIOBAHHUIO IPOIICCCOB M SIBIICHHHA B
MIPUPOJIC U OOIIIECTBE;

- 3HAYCHUE MPAKTUKA W BOMPOCOB, BO3HHMKAIOIIUX B CaMOW MaTeMaTHKE IS
(GbopMHpOBaHUS M Pa3BUTHS MAaTEeMAaTHUYECKOW HAyKH; MCTOPHUIO Pa3BUTHS MOHSTHS
qucia, CO3JaHrsI MaTEeMaTHYECKOT0 aHaIn3a, BOSHUKHOBCHHUS M Pa3BUTHS T€OMETPHH,

- YHUBEpCaJIbHBIA XapaKTeP 3aKOHOB JIOTUKA MaTEMAaTHUYCCKUX PACCYKACHHH, HX
MIPUMEHHMOCTH BO BCEX 00JIACTIX YEIOBEUCCKOU JICITCIIBHOCTH,

- BEPOSTHOCTHBIN XapaKTep Pa3IMIHBIX ITPOI[ECCOB OKPYKAIOIIET0 MUpa.



AJI'EBPA

YMETh:

- BBINOJHATh apu(METHUECKHE IEHUCTBUS, COYETas YCTHbIE M IUCHbMEHHBIE
IIpUEMBI, INPUMEHEHUE BBIYUCIUTEIBHBIX YCTPOUCTB; HAXOIUTh 3HAYECHUSA KOPHS
HATypaJbHOM CTEMEHU, CTENEeHH C pAlMOHAJIBHBIM IOKa3aTeleM, Jorapudma,
UCIIOJIb3Ysl TpPU HEOOXOAMMOCTH BBIYMCIHUTEIbHBIE YCTPOWCTBA; TOJIB30BATHCS
OLICHKOM U IIPUKUIKOUN IIPU IIPAKTUYECKUX pacuerax;

- TOpOBOAUTH MO M3BECTHBIM (GopMylnaM | MpaBuiIaM MpeoOpa3OBaAHUS
OYKBEHHBIX BBIpQKEHHH, BKIIOUAIOIIUX CTENEHHU, pAaJUKalbl, JOrapu@mel U
TPUTOHOMETpUYECKUE (PYHKIIHH;

- BBIYMCIISATH 3HAUECHHS YUCTIOBBIX M OYKBEHHBIX BBIPAKEHUM, OCYIIECTBISS
HE0OXO0IMMBbIE TOJICTAHOBKU U MPeoOpa30BaHMUS;

- UCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTUYECKON
NEATENIbHOCTU U MIOBCEIHEBHOM KU3HU JUISL:

- TIPAaKTUYECKUX pPACUETOB MO (opMyniaMm, BKiIro4as (HOpMylibl, coaepKalue
CTENeHH, PaJUKaIIbl, JOrapu(pMbl U TPUTOHOMETPUUECKUE (DYHKIIMH, UCTIONB3YS MpU
HEOOXOJMMOCTH  CIIpaBOYHBIE MaTepHalbl U  MPOCTEHUIINE  BBIYUCIUTEIbHBIC
YCTPOWCTBA;

- IOHUMaHUs B3aMMOCBSA3M y4eOHOIro MpeaMeTa ¢ 0OCOOCHHOCTSIMU NpoQeccuil u
npo¢eCCUOHATIBHON JESTEIbHOCTH, B OCHOBE KOTOPBIX JIEKAT 3HAHUS IO JaHHOMY
yuyeOHOMY NIpEIMETY.

DOyHKUUH U TPaPUKH

YMETh:

- ONpeneNsTh 3HaueHrEe (QYHKIMH 110 3HAUCHUIO apTyMEHTA MPHU Pa3THUYHBIX
criocobax 3amanus PyHKIUY;

- CTPOUTH TpadUKN U3YICHHBIX (YHKITUN;

- OIHKCHIBATH MO TpauKy ¥ B MPOCTEUIIUX Caydasx 1Mo ¢opmyse MOoBEACHUE U
cBOMCTBa (hYHKIMIA, HAXOAUTh MO Tpaduky (YyHKIUKA HAUOOJNBIINE W HAUMEHBIINE
3HAYCHUS;

- peuaTh ypaBHEHUS, IPOCTEUIINE CUCTEMBI YPABHEHUM, UCTIOJIb3Ysl CBOMCTBA
byHKIUH U UX TPaQUKOB;

UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUICCKOMN
JESTETHPHOCTH ¥ TIOBCEAHEBHOM JKU3HU JIJIA:

- OMHUCAHUS C TOMOIIBI0 (PYHKITUI pa3IMIHBIX 3aBUCUMOCTEH, MPEICTABICHUS
ux rpadudecku, UHTEpIpeTalnu rpaduKos;



- TOHMMAaHMs B3aUMOCBSI3H y4eOHOT0 MpeaMeTa ¢ 0COOCHHOCTIMU MPoQeccuil u
npoheCcCHOHATBHON JESATENIFHOCTH, B OCHOBE KOTOPBIX JIEKaT 3HAHUS MO JaHHOMY
y4eOHOMY MPEAMETY.

Hauyana maTeMaTH4yecKoro aHajau3a

YMETh:

- BBIYHCIISATH MPOU3BOIAHBIC U IEPBOOOPA3HBIE DIEMEHTAPHBIX (DYHKITHA,
WCITOJIB3YS CIIPABOYHBIC MaTCPUAITHI;

- UCCJIEIOBATh B MPOCTEUIINX Caydasx (PYHKIMM HA MOHOTOHHOCTb, HaXOJHTh
HAWOOJIBIINE ¥ HAMMCHBIIINE 3HAYCHUS QYHKIIUN, CTPOUTH TpaKu MHOTOWICHOB U
NPOCTEHIIINX PAIlMOHATBHBIX (PYHKITUH C UCTIOJL30BAHUEM arrapara
MaTeMaTUYECKOTO aHaJIH3a;

- BBIYMCJIATH B MIPOCTEHUININX CIIYYasiX IJIOMIAIN C UCTIOJIb30BAHHEM
nepBooOpa3HOM;

UCII0JIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MMPAKTUYCCKOMN
JCSATEIIPHOCTH Y TIOBCETHCBHOM JKU3HU JIJIA:

- pelleHus TPUKIATHBIX 3a7ad, B TOM YHCIIC COIHMAIbHO-DKOHOMHYECKHUX U
¢u3ndecKknx, Ha HAaMOOJIBIITNE U HAUMEHBIIINE 3HAYCHHS, HA HAXOXKIEHUE CKOPOCTH U
YCKOPEHUSI;

- TIOHUMaHUS B3aMMOCBS3H yU4eOHOT0 MpeaAMeTa ¢ 0COOCHHOCTIIMH TIpodeccuii u
npodeCCUOHATBHON ACSITENFHOCTH, B OCHOBE KOTOPBIX JIeXKAT 3HAHHS IO JAHHOMY
y4eOHOMY MPEIMETY.

YpaBHeHUs U HEPABEHCTBA

YMETb:

- pemiath palroHalbHBIE, MOKa3aTelIbHbIE U JIOTapu(MHUUECKUE YpaBHEHUS H
HEPABEHCTBA, IPOCTEUIINE UPPALUOHAIBHBIE U TPUTOHOMETPUUYECKUE YPABHEHUS, UX
CUCTEMBI;

- COCTaBJISITh YPABHEHHUSI U HEPABEHCTBA 110 YCIOBUIO 33/1a4H;

- HCTIOJB30BaThH JIsl MPUOIMHKEHHOTO PEIICHUS] YPAaBHEHUI U HEPABEHCTB
rpadudeckuii MeTo;

- n300pakaTh HA KOOPJAMHATHON TJIOCKOCTH MHOXKECTBA PEIICHUN MTPOCTEUIITUX
YPaBHEHUU U UX CUCTEM;

UCII0JIb30BATh NPUOOPETEHHBIE 3HAHUS U YMEHHUSI B TPAKTUUECKOI
JNEATENbHOCTU U MIOBCETHEBHOM KU3HU JJISL:

- IOCTPOEHUS U UCCIIEIOBAHUA MPOCTEUIINX MATEMATUYECKUX MOJEIEH;



- TOHMMAaHMs B3aUMOCBSI3H y4eOHOT0 MpeaMeTa ¢ 0COOCHHOCTIMU MPoQeccuil u
npo(heCcCHOHATBFHON JEATEIBHOCTH, B OCHOBE KOTOPBIX JIEKAT 3HAHUS MO JaHHOMY
y4eOHOMY MPEAMETY.

JIeMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPHH

BEPOATHOCTEH yMETh:

- pemaTth NpocTeiliine KOMOMHATOPHBIE 3a/1a4ul METOIOM IIepedopa, a TaKKe C
MCITI0JIb30BAaHUEM U3BECTHBIX (POPMYIT;

- BBIUUCIATH B MPOCTEHUIINX CIIydasiX BEPOSTHOCTH COOBITHI HA OCHOBE
[I0JICYETA YNCIIa UCXOOB;

UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTUYECKOHN JESITEIbHOCTH
Y TIOBCETHEBHOW JKU3HU JJIS:

- aHaJu3a peaJbHbIX YHUCIOBBIX JAHHBIX, TPEJCTABICHHBIX B BUJIE THATPAMM,
rpaduKoB;

- a”HayM3a MHGOPMAIIMK CTATUCTUYECKOTO XapaKTepa;

- TOHMMAaHMs B3aUMOCBSA3M Y4eOHOro MpeaMera ¢ 0COOEHHOCTSIMU Mpodeccuil u
npodeccuoHaIbHON NESITebHOCTH, B OCHOBE KOTOPBIX JIEkKAT 3HAHUA 1O JAHHOMY
yuyeOHOMY NIpEIMETY.

I'EOMETPUSI

YMETh:

- pacro3HaBaTh Ha YepTexax U MOACIISIX IPOCTPAHCTBCHHBIC (DOPMBI;
COOTHOCHTh TPEXMEPHBIC 00BEKTHI C UX ONMUCAHUSIMH, H300PaKCHHUSIMU;

- OIIMCBIBATh B3aMMHOE PACIOJIOKCHHE MPSAMBIX H IJIOCKOCTEH B IPOCTPAHCTRBE,
apryMEHTHPOBATh CBOU CYXKJICHHUS 00 3TOM PacCIOJI0KCHUH;

- aHAJM3UPOBATh B MIPOCTEUIIUX CIydasX B3aUMHOE PACIIOIOKEHHUE 00BEKTOB B
MIPOCTPAHCTBE;

- U300pakaTh OCHOBHBIC MHOTOTPAHHUKHU U KPYTJIBIC TEJIa; BBITTOIHATD YEPTEKHU
10 YCIIOBHSIM 33]1a4;

- CTPOUTH MPOCTEHUIIINE CCUCHHS KyOa, IPU3MBI, THPAMHU/IBI;

- pemath IJTAaHUMETPUIECKHE U MTPOCTEHIITNE CTEPEOMETPHUICCKHE 3ajaul Ha
Hax0’KJICHUE T€OMETPHUCCKUX BEJTUYUH (JUIMH, YTJIOB, IUIOMIaAcH, 00beMOB);

- HUCITOJIB30BaTh IPH PEIICHUH CTEPEOMETPUUCCKUX 3aJ1a4 IJIaHUMETPUICCKHUE
(baKThl U METO/IBI;

- POBOJIMTH JOKA3aTEIIbHBIC PACCYKICHUS B X0OJI€ PEIICHUS 3a/1aY,

HCIIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS M YMECHUS B MPAKTHICCKOM
NIESITEILHOCTH U MMOBCEIHEBHON KU3HU IS



- HUCcienoBaHus (MOACTUPOBAHUS) HECTOKHBIX MPAKTUUECKUX CUTYaIlHid Ha
OCHOBE M3y4YEHHBIX (POPMYJT U CBOMCTB (uUTyp;

- BBIYHMCIICHUS] 00BEMOB U TUIONIA e TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPHU
pEIIeHNH TMPAKTHUYECKUX 3a]ad, HCIONb3ysd MpU HEOOXOAMMOCTH CIPABOYHHKH U
BBIUMCIIUTEIFHBIC YCTPOUCTBA;

- TOHMMAaHMs B3aUMOCBA3M Y4eOHOro mpeaMera ¢ 0COOEHHOCTSIMU NMpodeccuil u
npo(heCCHOHATBFHON JESTEIEHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHHUA 1O JAHHOMY
y4eOHOMY TMIpPEAMETY.

COILEPKAHUE TEM KYPCA
11O AJITEBPE 10 KJIACC

IloBTOpeHue kypca anredpst 7-9 kiaacca(64)

Anrebpanueckre BBIpOKCHHUS. YPaBHECHHS M CUCTEMbl YpaBHCHHH. 3ajayu.
HepaBenctBa. ®yHKIMU U Tpaguku

Bxoonaa konmponvnaa paboma

I'naga 1. YucaoBbie pynkuum (54)

Omnpenenenus 4ucioBor ¢GyHKIMH, oOpaTHOW (GyHKIMH. CrocoObl 3aaaHus
YUCJIOBBIX (DYHKIIUN U UX CBOWCTRA.

Koumponvnaa paboma no meme «Hucnoevie pynkyuuy

I'naga 2. Tpuronomerpuiyeckue GyHkuuu (254)

3HAKOMCTBO C MOJEIISIMU «YUCJIOBasi OKPYKHOCTbY» U «UUCIIOBast OKPYKHOCTh
Ha KOOPJIWHATHOW IJIOCKOCTW». CHUHYC, KOCUMHYC KaK KOOPAWMHATHI TOYKH YHMCIIOBOU
OKPYXHOCTH, TaHI€HC W KomaueeHc. TpUTrOHOMETpUYecKne (YHKIMH YHUCIOBOTO
apryMeHTa ¥ CBS3M MEXAy HUMH. [puroHomerpudeckue GYHKIHUHU YTIIOBOTO
aprymMeHTa, paavaHHas mepa yria. OyHKIMM y=sin X, y=cOS X, UX CBOICTBa U
rpaduku. @opmynsl npusenenus. [lepuoandaHocTs QyHKIMN y=Sin X, y=c0S X.

Cocamue u pacmaxcenue tpaduka GyHKIUNA, TpaduK TapMOHUYECKOTO
kosnebanus. yHkunn y=tg x, y=ctg X, ©X CBOWCTBA U rPaPUKH.

[TapannenbHblii MEPEHOC, CHUMMETPHUSI OTHOCHUTEIIBHO OCE€W KOOpAWHAT U
cUMMempus. OMHOCUMENbHO HAYaANd KOOPOUHAM, CUMMEMPUs OMHOCUMENbHO
npAMOU y = X.

Konumponvnaa paboma no meme « Tpuconomempuueckue Qynkyuu»

I'naea 3. Tpuronomerpuyeckue ypapuenus (144)

IlepBoe npeacTaBieHue O PEIIEHUU TPUTOHOMETPUUECKUX YPAaBHEHUN U
HepaseHcme. Apkkocumnyc M pelieHue ypaBHEHUs COS X = a, apKCUuHyc 1 pelieHue



YPaBHEHUS Sin X = a, apKmaneeHc U PellieHue YpaBHEHHsI tg X = a, apKKOMAH2eHC U
pelICHUE YpaBHCHHU Ctg X = a.

Pemienre TpUroHOMETPUYECKUX YPABHEHUN METOAOM BBEIACHUS HOBOU
MIEPEMEHHOM; OJHOPOTHBIE TPUTOHOMETPUUECKHUE YPABHEHUSI.

Konmponwvnaa paboma no meme « Tpuconomempuueckue ypaguenus

I'nasa 4. IlpeobpazoBaHue TPUTOHOMETPHYECKHUX BhIpa:keHuii(134)

CHHYC ¥ KOCUHYC CYMMBI M pa3HOCTH apryMEHTOB. TaHTeHC CyMMBI Pa3HOCTH
apryMeHToB. DOpMynbl JIBOWMHOTO apryMeHTa, (opmynvl HOHUNCEHUS CMeneHu.
Dopmynvt  nonogunHozo yeaa. Ilpeobpazoeanus cymm — mMpucoOHOMempu4ecKux
QyHKyul 8  npou3sedeHue U Npou3geoenus &  cymmy.  Beipaoicenue
MPUSOHOMEMPUYECKUX — (DYHKYULL  4epe3  MAH2eHC  NOJOBUHHO20 — ap2yMeHmA.
IIpeobpaszosanue svipadicenusi A sin x + B cos x k éudy C sin (X + ).

[TpeoOpa3oBaHus MPOCTEHIIUX TPUTOHOMETPUYECKHUX BBIPAKCHHUIA.

Konmponwvnasa paboma no meme «Illpeodpazosanus mpuzonomempuieckux
8bIPAIHCEHUI)

I'naea 5. llpousBoanas (284)

YucnoBble TOCTEIOBATEIBHOCTH (ONpeeieHne, MapaMeTpsl, CBOICTBA).
llonamue npedena nocredosamenvHOCMU (HaA HA2AAOHO-UHMYUMUBHOM YPOBHE).
Cywecmeosanue npeoeia MOHOMOHHOU — O02PAHUYEHHOU  NOC1e008amenlbHOCmU
(mpocTeifirie  ciiy4au  BBIYHUCICHUS MPEJEIOB  IOCIEAO0BATEIbHOCTH: JJIMHA
OKPYXHOCTH W TUIOHIaJb Kpyra Kak Ipeelibl IMOCJeI0BaTEIbHOCTEH; BHIYUCICHHE
CyMMBbI OECKOHEUHOW TreoMeTpuueckoil mporpeccun). Ilpeden ¢yukyuu Ha
beckoneuHoCmU U 8 mouxe.

Ilonamue o nenpepvignocmu hyHKyuu.

[Ipupamenue  aprymenTta,  npupamieHue  ¢yHkuuud.  OnpepaeneHue
NPOW3BOJIHOM: 3aJadyM, MPUBOASININE K TOHSATUIO TPOU3BOAHON, OIMpECICHHE
MPOU3BOJIHON, €€ TEeOMETPUUYECKHA U (U3UUYECKHI CMBIC, aJTOPUTM OTBHICKAHHS
MIPOU3BOJHOM.

Brrumncnenne npou3BogHbIX: Gopmynsl quddepeHnupoBanus s GyHKIUN y
=C y=kstm, y=x, y=1/x, y =Vx, y = sin X, y = cos X), IOpaBuiIa
muddepeHupoBanrs (CyMMBI, TPOU3BEJICHHS, dYacTHOTO), auddepeHmpoBanue
GyHkImiA y = X 3, y =tg X, Y = Ctg X, Y = X¥, ougpgpepenyuposanue gpynxyuu 'y = f (kx
+m).

KonTtponsnas pabora o teme «IIpenen ¢pynkuuu. Beraucienne
MIPOU3BOTHBIX)

VYpaBHeHHe KacaTelbHOUN K Tpa@uKy PyHKIIHUH.



llpouzeoonvie obpamuou GyHKYuu U KOMNO3UYUU OAHHOU QYHKYUU C
JIUHEUHO.

[Ipumeyanre TPOU3BOAHON Il HCCHEAOBaHMS (YHKLMA: HCCIEIOBaHUE
(yHKUIMHA HA MOHOTOHHOCTb, OTBICKAHME TOUYEK HKCTPEMyMa, MOCTPOEHUE IpaPUKOB
¢ynkuui. OTbickaHMe HauOONBIIMX M HAUMEHBIIUX 3HAYEHUH HENpepbhIBHOU
(YHKIMK Ha TMPOMEXYTKE, 3aJaud Ha OTBICKAHME HAUOOJBIIMX M HAUMEHBIINX
3HAYEHUU BEIINYHH.

KontponeHas pabora mno Teme «YpaBHeHue KkacarenbHol. IlocTpoenue
rpaduKoB (yHKIIMMA.»

[Ipumepbl MCMONB30BaHUSA NPOU3BOAHOM Il HAXOXKJICHUS HAWIYYILIEro
peumieHnuss B NPHUKIAAHBIX, B TOM YHCJE COLMAIbHO-DKOHOMUYECKHUX, 3ajadax.
Haxoxnenue ckopocTu AJis npoiiecca, 3aJaHHOro (opMysion uin rpaduKoM.

Kourtposabnass padora mno Tteme «IIpuMeHeHHe TPOM3BOIHOM s

uccjaeloBaHus GyHKIMID

IToBTOpenue (144)

Hmozeoeasn konmpoavrnas paboma

Kypcusom  BpineneH Marepuain, KOTOPBIM MOIJEKUT HU3YYEHUIO, HO He
BKJII0YaeTcs B TpeOoBaHUA K yPOBHIO IIOATOTOBKH BBIITYCKHUKOB)

IO 'TEOMETPHUM 10 KJIACC

Beenenmue (54)

IIpeamer crepeomeTpuu. OCHOBHBIE NOHATHSA CTEPEOMETPUU (TOUKa, MpsMas,
IUIOCKOCTh, MPOCTPAHCTBO) M AaKCHUOMBI cTepeoMmeTpuu. IlepBble cieAcTBUA U3
aAKCHOM.

IMapajaieabHOCTH NPAMBIX U IJIOCKOCTEH(194).

[Tepecekarommuecs, rapajujieIbHbIC 151 CKpEIIMBAIOIIMECS psIMbIE.
[TapannenbHOCTh NPSIMOM U IUIOCKOCTHU, IPU3HAK U CBOKMCTBA. YTOJ MEXAY NPAMBIMU
B POCTpPaHCTBE. lIepreHINKyIIpHOCTD MPSAMBIX.

Konrtponenas pabora mo Teme « BzanmHOE pacmoiio)keHHe TMPSMBIX B
IIPOCTPAHCTBE»

[TapamnenbHOCTP IUIOCKOCTEW, MNpPU3HAKKM W cBoucTBa. [lapannensHoe
npoekTupoBanue. M300pakeHne mpoCTpaHCTBEHHBIX QUTYP.

Tetpasap u napamenenunen, kyo. Ceuenus kyda, mpu3Mbl, TUPAMUIBI.

KonTpoabHas padora no teme «llapajiieabHocTs miaockocreid. Terpasap
U napaJuiesenumnen



3auetNel «Akcuomsl crepeomerpun. [lapannenbHOCTh IPSMBIX U INIOCKOCTEN

[leprieHAUKYISIPHOCTD MPAMBIX U MIOCKOCTEH. (2 14)

IleprieHAUKYJIAPHOCTE MNPSIMOM U IUJIOCKOCTH, IIPU3HAKM U CBOMCTBA.
[lepnienaukynsp W HakjdoHHas. TeopemMa O Tpex NEPNEHAUKYIApAX. YTOI MEXKIY
NPSIMOU Y TJIOCKOCTBI0. PaccTosiHUE OT TOYKM 10 TUIOCKOCTH. PaccTosiHue OT npsiMou
0 IJIOCKOCTH. PaccTosiHme Mexay mnapajulelIbHbIMM IIOCKOCTAMH. Paccmosnue
MedHcOy CKpewusaouwUMUCs NPAMuIMU.

[lepneHAUKyIAPHOCTD MJIOCKOCTEW, MPU3HAKA U CBOMCTBA. /[@yepaHHublu y2ol,
JUHEUHbI  Y2on  08yepanHoz2o  yena. Ilnowaov  opmoeonanvHou  npoexkyuu
MHO20)20/IbHUKA.

KonTpoabnass padora mno Tteme «llepneHANMKYJISIPHOCTL MPSAMBIX U
IUIOCKOCTEM.

3aver Ne2 «IlepnieHAUKYASIPHOCTH NPAMBIX U

mwiockocrtein» MHororpanHuku.(134)

[lonsiTME MHOTOTpAaHHMKA, BEPIIMHBI, pedpa, TPaHU MHOTOIPaHHHKA.
Pazeepmra. Mnozcocpannvie y2nvl Boinykivie mnocoepannuxu. Teopema Jinepa.

[Ipuzma, ee ocHoBaHue, OOKOBbIE peOpa, BbICOTa, OOKOBas M TOJHAs
IIOBEPXHOCTH.

[Ipsamas u naxnonnas npusma. IlpaBriibHas npusma.

KonTtponpshas pabora o reme « MHOTOTpaHHUKI
[Mupamuna, ee ocHoBaHue, OOKOBBIE pedpa, BHICOTA, OOKOBAsI U MOJTHAS TOBEPXHOCTH.
TpeyronpHas nupamuaa. [lpapmibHas nupamuaa. ¥Yceuennas nupamuoa.

Cummempus 6 kybe, 6 napaiieienuneoe, 8 npuzme u nupamuoe. I[lonamue o
cumMMempuu 8 npocmpawcmee (YeHmpanvHas, ocesas u 3epkaavHas). I[lpumepwi
CUMMEMPULL 8 OKPYAHCAIOUieM Mupe.

[IpencraBienne o TpaBWIBHBIX MHOTOTPaHHUKAX (TETpadqp, KyO, OKTasip,
JTOAEKadAp U UKOCAIP).

KontposbHas padora no reme

«Mmuororpanankmn» 3adet Ne3 «Ilpu3zma.

IMupamuaa» Bekropsl B npocTpancTBe.(64)

[TonaTue BexkTOpa B mpocTpaHcTBE. MOIynb BEKTOpa. PaBEeHCTBO BEKTOPOB.
CnoxeHue u BblUMTaHUE BEKTOpPOB. KosuimHeapHble BEKTOPBL. Y MHOXKEHHUE BEKTOpa
Ha 4yucio. PaznoxeHne BekTOopa 1O JIBYyM HEKOJUIMHEAPHBIM  BEKTOPAM.
Kommnanapusie BekTOphl. PasznokeHue BekTOpa IO TPEM HEKOMIUIAHAPHBIM
BEKTOPaM.

3auer Ne 3 «BeKkTOopbl B IPOCTPAHCTBE)



IHoBTOpenue xkypca reomerpuu 10 kiacca(64)

Hmozosasn konmponvhas paboma.

Kypcusom Beinenen matepua, KOTOPbIN MOMJIEKUT U3YYCHHIO, HO He
BKJIIOYaeTcs B TpeOoBaHUA K YPOBHIO MOATOTOBKU BBIITYCKHUKOB)

11O AJITEBPE 11 KJIACC

IoBTOpenue kypca 10 kiacca (64)

HeiicTBuTenbHble yncna. YucioBbie PyHKIUU. TpUuroHoMerpuiyeckue
¢yukuuu. [IpeobpazoBanue TPUroHOMETPUYECKUX BbIpaxkeHui. [IpousBoaHas.

Bxoonaa konmponvnaa paooma

I'nasa 6. Crenenn u kopuu. Crenennble QyHKkuum (244)

[ToHsATHE KOPHA N-# CTENEHH U3 AEHCTBUTEIBHOTO unciia. DyHKIMK y = 8, UX
cBoicTBa u rpaduku. CBoiicTBa KOpHS n-i cTenieHU. [IpeoOpa3oBaHKe BBIpaKEHUMH,
cojepkamux paaukansl. O600IIeHHe MOHITHS O ToKaszaTene creneHu. CTerneHHbIe
(GYHKIIMHU, UX CBOWCTBA U IPAPUKH.

Koumponvnaa paboma no meme « Cmenenu u KOpHu»

Koumponvnaa paboma no meme» Cmenennvie ynkyuu)

I'naea 7. lloka3zartenbHas u Jorapupmudeckass pynkuuu(294)

[TokazaTenpHas GpyHKIUs, €€ cBoWcTBA U rpaduk. [loka3aTenbHbIe ypaBHEHUS.
[Toka3aTenbHBIC HEPABEHCTBA.

KonTtposbHas padota o Teme « [loka3aTelbHbIC YpaBHCHHS 1 HEPABCHCTBA

[Moustue norapudma. Gynkuus y = 10ga x, ee cBoiicTBa u rpaduk. CBoiicTBa
norapudmoB. Jlorapupmuueckue ypaHeHusa. Jlorapudmudeckue HEpaBEHCTBA.
[lepexon k HOBOMY ocHOBaHMIO Jorapudma. uddepennmpoBanre moka3aTeabHON
norapuMudecKoi ¢yHKIIHA.

Konumponvnaa pavoma «/Iocapugpmuueckue ypasnenusn

I'nasa 8. llepBooOpa3Hasi u uaterpaj (104)

[lepBooOpaznas. IlpaBuma oTeickaHus mMepBOOOpa3HbIX. HeomnpeaeneHHbIH
uHTerpan. Tadnuia OCHOBHBIX HEONPEACICHHBIX HHTETPAJIOB.

3ajmaun, TPUBOASALIME K TOHSATUIO OMNpEAeiIeHHOro wuHTerpana. Ilonsitue
onpenenenHoro wuHterpana. ®dopmyna Heiorona — JleliOnuna. Beruncnenue
IJIOIAIeH TIOCKUX (PUTYpP C TOMOIIBIO ONPEAEICHHOTO HHTErpaa.



Konmponvnaa paboma no meme « Ilepsoodpaznan u unmezpany

I'nasa 9. JneMeHTbl MATEMATHYECKON CTATHCTHKH, KOMOMHATOPUKHM H
TeOpHUHU BeposiTHOCTEH (84)

Cratuctuyeckas oOpaboTka aaHHbIX. [Ipocreiinime BEepOSTHOCTHBIE 3aJayu.
Coueranusa u pazmenienus. Gopmyna 6unoma Hetotona. CinydaifHbie COOBITUSI U UX
BEPOSITHOCTH.

Koumponvnaa paboma no meme « Iiemenmovl MamemamuiecKou
CMAmMUCMuUKU , KOMOUHAMOPUKU U MEOPUU 6EPOAMHOCHIUY

I'nasa 10. YpaBHeHus u HepaBeHcTBa. CucTeMbl YypaBHEHUI M HEPABEHCTB
(194)

PaBHOCHIBHOCTL ypaBHeHUH. OOIIMEe METONIbl pEelleHUs ypaBHEHMI: 3aMeHa
ypaBHeHus h(f(x)) =h(g(x)) ypaBHeHUueM f(x) = g(x), pa3lioKeHUE HAa MHOXHUTEIH,
BBEJICHUE HOBOM MEpeMEHHOM, (YyHKIMOHAIbHO-Tpaguueckuii meton. Pemienue
HEPAaBEHCTB C OJHOW TMepeMeHHOH. PaBHOCWIBHOCTH HEpPABEHCTB, CHCTEMBl U
COBOKYIMHOCTH HEPAaBEHCTB, UppaAlMOHAIbHBIE HEPABEHCTBA, HEPABEHCTBA C
mMonaynsiMu. CUCTEMbI ypaBHEHUN. Y paBHEHUSI U HEPABEHCTBA C MapaMeTPaMH.

Konrtposabnass padora o TeMe «YpaBHEHUsT U HeEpPaBeHCTBa ¢
napamMeTpom»

KonTposbHasi padora mo Teme « YpaBHeHusi M HepaBeHcTBa.  CHcTeMBbI
YPAaBHEHHI M HEPABEHCTB)»

O6o00marmee nmopropenue (64)

Hmozosasn konmponvnas paboma

Kypcusom  BblIEneH Marepuall, KOTOPBIM NOMJIEKHUT H3YyYEHUIO, HO He
BKJII04aeTcs B TpeOoBaHUs K YPOBHIO ITOJATOTOBKH BBIITYCKHUKOB)

IO T’EOMETPHH 11 KJIACC

Metoa koopauHat (154)

[IpssMmoyronpHasi cucremMa KOOpJAWHAT B MpOCTpaHCTBe. KoopauHaTel BEKTOpA.
Yron wmexnay BekTtopamu. CkajsgpHOE Mpous3BeacHHE BEKTOPOB. CBSI3b MEXIY
KOOpJIMHATAMH BEKTOPOB M KOOpAWHaTamMu Touek. IIpocreimme 3agaud B
KOoOpuHaTax. BeryuciieHue yrioB MeEXAy MNPSAMBIMH M IUIOCKOCTSMH. JIBHKEHUS.
Bunsl nBmxeHus.

KonrpoabHas padora nmo reme «KoopauHaTbl TOUYKH U BEKTOPA»



KourposabHass padora mo Teme «CkajJsipHOe NPOU3BEACHHE BEKTOPOB.
JABukenue»

uaunap, konyc, map(174)

[Monsitue tunuuapa. Humunap. Konyc. Yceuennsiii konyc. Cdepa u map.
VYpaBuenue cdepsl. BzaumHoe pacnosnoxkenue cdepbl U miockoctd. KacarenbHas
MJI0CKOCTH K cdepe. [1nomans chepsi.

KonTpoabnas pabora no reme « lIManuap, KOHYC,Iap».

O0bembl Tea (224)

O6beM mpsMOyrojpHOTO mapamienenunena. OO0beM MNpPsSAMON MNPU3MBI U
HUIUHAPA.

O0beM HaKJIOHHOM MPHU3MBbI, MUpaMUJIbl, KOHyca. OO0beM IIapa U IUIOLAb
ctepsl.

KontposabHas padora no teme «Q0beMbl NPU3MBbI ,IMPAMHUIBI ,HIUIHHIPA,
KOHYCa.»

IToBTOpenue(144)

CxkansipHoe npousBeieHue BEKTOPOB. CBsI3b MEXKIYy KOOPAUHATAMH BEKTOPOB U
KoopauHatamu Touek. IIpocreiimve 3agaun B KOOpAMHATax. BeluMciieHHE YIiioB
Mexay TpsaMbiMU U TuiockocTsMu. Hummuap. Konyc. Yceuennsiit konyc. Cdepa u
map. YpaBHeHue cdepbl. BzaummHoe pacnonoxeHue c@epbl U TUIOCKOCTH.
Kacarenpbnas mockocte k cdepe. [lnomans chepsl. OObeM NpSIMOYTOIBHOTO
napasuienenumnena. Oobem npsiMoii MPU3MbI U IIHHIpa. O0beM HAKIOHHOMN MPU3MBI,
nupaMubl, Konyca. O0beM 1apa u miomaab cQepsol.

Hroropas kKoHTpoIbHAS paboTa



TEMATHYECKOE INIJTAHUPOBAHHUE

C YKA3AHUEM

KOJUYECTBA YACOB, OTBOJUMbBIX HA OCBOEHUE KAXIOM

TEMbI
10 kiacc
AJire0pa u Ha4yajIa aHaJIM3a
Ne KonnuectBo
Tema

n/n 4acoB
1. | [loBTOpeHue kypca anredpsl 7-9 kinacca 6
2. | YucnoBble GyHKIUU 5
3. | TpuronomeTrpuueckue GyHKIUN 25
4. | TpuroHoMeTpUYECKUE YPAaBHEHHUS 14
5. | IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX BHIPAKEHUN 13
6. | [IpousBogHas 28
7. | IloBTOpEeHME 14

Hroro yacos 105
10 k1ace
I'eomeTpus
No KonanuecTBo
Tema

n/n 4acoB
1. BBenenue 5
2. [TapannenbHOCTh MPSAMBIX U INIOCKOCTEN 19
3. [TeprieHAUKYISIPHOCTD NMPSAMBIX U IIJIOCKOCTEN 21
4. MHororpaHHUKN 13
S BekTtopsl B mpocTpaHCTBE 6
6. [ToBTOpenue kypca reomerpun 10 kitacca 6

Hroro yacos 70




11 xace
AureOpa u HayaJIa aHAJIM3a

Ne KonnuectBo
Tema

n/n 4acoB
1. | IloBTOpenue kypca 10 knacca 6
2. | Crenenu u kopHu. CTeneHHble (G yHKINUN 24
3. | IlokazatenbHas u ntorapudmudeckas GyHKIUN 29
4. | [lepBooOpa3Has u HHTETpas 10
5 DEeMEHThI MATEMAaTHUECKON CTATUCTUKH, g

" | KOMOMHATOPUKHU ¥ TEOPUU BEPOSATHOCTEN
6 VYpaBHeHUs U HepaBeHCTBA. CHCTEMBl YPaBHCHHUH H 19
" | HepaBeHCTB
7. | O6o01aroriee TOBTOPEHHE 6
Hroro yacos 102
11 kaacc
I'eomeTpus
Ne KoiaunuyectBo
Tema

n/n 4acoB
1. | Meron koopauHaT 15
2. | Huwmuaap, KoHYC, map 17
3. | OO6beMsI Ten 22
4. | I[loBrOpeHue 14

Hroro yacos 68




