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ﬂ"(mcn prebHast 3ainceKa

o Craryc JIokyMenTa

Pabouas nporpd'led MbOY «Boiickosuukas COLIL Neo 2» 1o anreOpe M Hadalam

MaTeMaTHUCCKOI0 aHAJIN3a s 10-1 | 00111e00pa3oBaTC/ILHBIX KJIACCOB paszpaboTana Ha OCHOBC:

| . ABTOPCKOH MPOIPamMMBl «Anrebpa u pavaza anainsa 10-11 iy, agropos HO.M. Kossirun,

M.B. Tkauépa. H.E. ®&roposa. M.M. [1la6ynnn. o1 peakimei A.b. AnuerKo.

Z.CDCJ_ICPZUI LHOTI'O KOMITOHCHTA rocyapernsen HOT'O cratjlapra 00LIeTo ()6p21'30 BaHHA.

YTBEPK/ICHHOTO  TPHKA30M MunoOpaszosatus Pocenn «OG yroepaieHnn (e epaibHoro KOMITOHCHTd

rocy/1lapCTBEHHBIX CTANIaPTOB HAYAILHOTO 001Ier0. OCHOBHOTO 00UIETO U CPE/THETO (MOJHOTro) 00HIETO

0OpazoBaHns» OT 05.03.2004[‘.‘&‘\[«}1‘0;89.

Kt) HKpG'I‘H'iH pver 06pa’50 BaATECJILHOIO

coJIcpKaue pe/iMCTH bIX TCM

Pabouas nporpaMMd

cranjapra u J1agr paulpu mmmL y ‘le()HI)I.\ QACOB 110 Pa3/1CIAM HPS/IMETHOTO Kyped.
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I/IH([)opMm(uoHHo-Memot)utlecKaﬂ (QyHKIS TO3BOISCT BCEM  YHACTHHKAM 00pa3oBaTEIILHOTO

npouucca llO\'lV‘IHTb‘ llpC"ICT'dB“’l-t‘HHC‘O llt;lSL\. CO/JCpIKaHHH. o0eH crpatrernu O()\'LICHHﬂ BOCIIUTAHHs K

pa3zBuT usl )‘ldull/l\(,ﬂ LpL’ILTBdMl/l kldHHOIO V‘ICOH()I O npeamera.

OpzaHu3auuomlo-n./ljamlpymm(m QyHKIMS [PElyCMaTPUBACT  BbUICICHHC HTANoB 00y4YeHMs.

CTPYKTYPUPOBAHHE - y%6nor0 MaTebnana. Onpesie/icHHe  €ro  KOIMUCCTBCHHBIX i KAueCTBCHHbBIX

)\dpaKTLpHCTHK Ha I{a)l(:l()lyl n3 3TdHOB B 10\1 yuciae Ut CO,"ICP“/KZX'I"CJIlallOl‘() HATMOJIHCHHS llpOMC)KyTOl!HOﬁ
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¢ CHCTeMa'H/l'SaL[Mﬂ CBEJICHHIT O yHCax: H3yucHHUC HOBBLIX BM/I0B 4YHCIOB

ABBIKOB U Bbl‘lMCJlMTBJIbHOﬁ KYJIBTYP
.

BLIPAKEHUH d)OpMyﬂ coaepmentmosarme NPAKTHUECKHX H
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4 PA3BUTHEC MPEACTABICHUH O BEPOATHOCTHO-CTATHCTHUCCKUX 3AKOHOMEPHOCTIN B
OKPYZKAIOIEM MHUPE. COBEPIICHCTBOBAHME HHTCILUICKTYAIBIBIN M PCHCBLIX VMCHMI 1yTeM o0oratieHms
MATEMATHUYECKOTO SI3bIKA, PA3BHTHS JTOTHYECKOTO MbIIICHHS:

@ JHAKOMCTBO ¢ OCHOBHBIMH MJIEAMH M MCTOAAMM MATEMATHYCCKOIO aHaJIn3a.

Ilean

[/li]“IL’Hlle Mumewamm\u ma 0azoeom . yposhe cpedneco (noano2o) 0oueeo 00pazoeantis

HANpae1eno na ()ocmu)«euue Cﬂeoylomu\ weael:

o (bOle«lpmmHue upeuummcuuu 0 MATEMATHKE KAK YHUBEPCAILHOM SI3bIKC HAYKH.

CpeJicTBe W()Jeﬂnp()BdPIMﬂ ﬂB%‘HHm " npouuwB 00 MJICSX M MCTOIAX MATCMATHKH

o pasBuTHe  IOIHUYECKOIO MbIHILICHMSE. HPOCTPAHCTBEHHOTO BOOOPAKCHISL.
QITOPHTMHUECKON  KYJIbTYPbL, (KPUTHYHOCTH  MBILILICHUS  Ha YPOBHE. HeOOXOMMOM Julst Oy/1ytieii
IpOPECcCHONATLHON JIEHTEALHOCTH, @ TAKIKE TTOCAC/YIONETO 00y CHMS B BBICIICH 1IKOJIC

o OBJAJACHHC  MATCMATHUYCCKHMH  3HAHMSIMH M YMCHHSIMH,  HCOONOJIMMbBIMK B
HOBCE/HEBHOMN JKH3HM. UL H3YUEHHs! LIKOIBHBIX CCTECTBCHHOHAYUHBIX JIMCHHIIMH Ha 0a30BOM YPOBHC.
JUIS TosTyueHns o6paszoBanus B 00JacTsX, He TPEOYIOUNX YIIyOIeHHOHi MaTEeMATHUCCKOMN TTO/IFOTOBKH:

o BOCITHTAHME CPE/ICTBAMH MATCMATHKI KYJIBLTYPbI JHUHOCTH. HOHUMAHHS 3HAYMMOCTH

MareMarTuKkun - JUIsd

?l_'ltl_\"ll']‘(?:-'l;‘e‘i‘\ THUCCKOTo mporpeccd.  OTHOHICHHA K MareMaruke Kak Koo vactH

001IeUeI0BEUECKOH  KYILTYPbI, He] ¢3 | 3HAKOMCTBO € MCTOPHUCH Pa3BUTHs MATEMATHUKH. IBOIOIMCH

CornacHo (J)QHCfpaJIbHOMyi()a'%l‘{‘lC:HbM}_f yUeOHOMY  [UIaHY JUlst 00pa3oBaTE/IbHBIX  YUPCHKICH I
Poccuiickoit  Dejiepaliny HA  M3YUYCHHE  MATEMATHKH  HA - CTYIICHM  CPCIHCTO (MOJIHOTO)  OOLICT
oOpazoBaHus OTBOJMTCS 5 4. B Heﬂtf;;o 10 1 11 knaccax. [Tporpamma 0a30B0ro ypoBHst airedpbl u Hauw
MATEMATHYCCKOTO a_uafj'ln';a paCCeraHa’, Ha 2()4 vaca. M3 nux no 3 uaca B nesemno w102 vaca s |

knacce (34 neaeiin) u 102 uaca B 11 kiacee (34 nesein).

I TLianipyembie pe3yanbrarnbl

B pesyabmante u3yMeHus MamemManusi na 0azo60M yposne yUenur 0014ceH
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sHaTe/HoHuMaTL
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. 3HaueHHe M‘a'rie‘ﬂ.{iaTw'}Jéckoﬁ i-l’d:\/’KH JUlsl pellicHUs 3a/1a4. BO3ZHMKAIOUMX B TCOPHH ¥
NPAKTHKE: LUPOTY U B TO >;<§ y‘BpeMﬂ (;l‘pﬂHHHCIlHOC’I'b HPUMEHCHHS MATEMATHUYECKHX METOJIOB K aHalIn 2y
1 MCCIE/TI0BAHNIO npoucccoh'n SABACHUI B IPUPOJIC U 0OLICCTRE:

o 3HAUYCHHE llp’éiK'l’l/il(M-_ﬂ'tBOleOC()B. BOZHMKAIOLIMN B CAMOI MaTeMaTHKE JUIst (GOPMHUPOBaH s
W pa3sBHTHS MATEMaTHUCCKOH HayKM;‘!le'l'oleo PazBUTHs NOHSTHS YKHC/IA. CO3/IAHMST MATCMATHUCCKOTO

i i vl i
aHaJIN3a. BOSHUKHOBECHHM A l/lrijnBl/lTHﬂ IFeoOMETpHH:




o YHUBEpPCAIbHBIA XapakTep 3aKOHOB JIOTUKM MaTeMAaTUYECKUX PpaCCYKICHUH, HuX

MIPUMEHHUMOCTB BO BCEX 00JIACTSIX YEIOBEUECKOM ACATEIbHOCTH;

. BEPOSITHOCTHBIN XapaKTep pa3IMuHbIX IPOLECCOB OKPYXKAIOIIETO MUPA;
AJITEBPA
yMeTb
o BBHITIOJHATE apU(PMETHYECKUEe [EHCTBUSA, COYeTas YCTHbIE W IUCHhMEHHBIC NPUEMBI,

IIPUMEHEHHUE BBIYMCIUTENbHBIX YCTPONUCTB; HAXOUTh 3HAUEHUS KOPHS HAaTypaJIbHON CTENEHH, CTEIIEHU C
palMoHaNBHBIM  IMOKa3aTeneM, Jiorapudma, UCIONB3Yys NpPU HEOOXOJUMOCTH BBIYUCIUTEIHHBIE
YCTPOWCTBA; MOJIb30BAThCS OLICHKON Y MPUKUAKOMN MPH MPAKTHYECKUX pacyerax;

o MPOBOJUTH 10 M3BECTHBIM (opMysnaM U MpaBwiaM HpeoOpa3oBaHusi OYKBEHHBIX
BBIPAKEHUH, BKIIOYAIOIINX CTENIEHH, PaJUKaIbl, JIOTapU(PMbl U TPUTOHOMETPUYECKHE PYHKIINU;

o BBIYMCIISATh 3HAUEHUSI YUCIIOBBIX U OyKBEHHBIX BBIPAKEHUH, OCYILECTBIISAS HEOOXOIUMBIE
MO/ICTAaHOBKHU U MpeoOpa3oBaHus;

HCIO0JIL30BATH TNPUOOpeTeHHbIe 3HAHUSI M YMEHUSI B NPAKTHYECKON /JeATeJbLHOCTH U
NOBCEIHEBHOM KU3HM JUIS:

o MPaKTUYECKUX pacueToB Mo QopmyinaM, BKIo4das (QOpMysbl, COJIepXallhe CTENeHH,
panuKansl, JorapugmMsl U TPUTOHOMETpUUYECKHE (QYHKIIUH, UCTIONB3Ys IPU HEOOXOIUMOCTH CIIPAaBOYHBIE
MaTEepHaJIbl ¥ IPOCTEHIINE BEIYUCIUTEIbHBIE YCTPOUCTBA;

®YHKIIUU U TPAOUKHU

yMeThb

o onpeneNnaTh 3HaueHHe (YHKIUHM 10 3HAYEHUIO apryMeHTa IpU pa3IM4yHbIX crocodax
3a1aHusl QyHKITUH;

o CTPOMTH TpapUKH U3y4YEHHBIX (PYHKIIMH;

o ONKMCHIBATh MO TPadUKy U 6 NpoCMmeliuux Cryuasx no gopmyne’ NoBeJIeHHE W CBOWCTBA
GbyHKUIUH, HAXOAUTh 1O rpaduKy GYHKLIMU HAUOOJbIINE U HAUMEHbBLINE 3HAUECHUS;

. pelaTh ypaBHEHUs, IPOCTEHIINE CUCTEMbl YPaBHEHUN, UCTIONB3Ysl ceoticmea Gynkyui 1
UX TpauKoB;

HCIOJIL30BATh NPHOOpPEeTEeHHBbIC 3HAHUS M YMEHHUSI B INPAKTHYECKOH JeATEJbLHOCTH H
MOBCEAHEBHOM KM3HU IS

o ONMMCAaHHUS C TOMOIIBIO (YHKUMH pa3IUYHBIX 3aBUCHUMOCTEH, IpEACTaBIECHUS HX
rpaduuecKu, HHTEPIpEeTaluy rpaduKoB;

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

yMeThb




o BBIUMCIIATH TPOU3BOAHBIE U NEp8ooOpasuvie HIEMEHTAPHBIX (YHKUUH, HCIOIb3YS
CIIPaBOYHbBIE MaTEPUAJIbL;

o UCCIIEIOBATh B MPOCTEUIINX CITydasX (PYHKIIMM HA MOHOTOHHOCTb, HAXOJUTh HauOOJIbIINE
Y HauMEHbIIUE 3HAYeHHUS (QYHKIHUH, CTPOUTH TpaUKH MHOTOUWIECHOB U MPOCMENUX DAYUOHATbHBIX
@yHKyul ¢ UCTIONBF30BaHUEM allapaTa MaTeMaTHIECKOTO aHAIN3a;

o BLIYUCTAMY 8 NPOCMEUUUX CYYAAX NIOUAOU C UCNOIb308AHUEM NEPBOOOPA3HOIL,

HCIO0JIL30BATh INPUOOpeTeHHbIe 3HAHUSL M YMEHUS] B NPAKTHYECKON JeATEeJbHOCTH U
NOBCEeIHEBHOM KU3HHU JUIS:

o pelIeHNs IPUKIAJAHbIX 33734, B TOM YHCIIE€ COLMAIbHO-DKOHOMUYECKUX U (PU3NYECKUX, Ha
HauOOJIbIINE U HAUMEHbIIINE 3HAYEHUs], HA HaX0KJIEHUE CKOPOCTH U YCKOPEHHMS;

YPABHEHUSA U HEPABEHCTBA
yMeThb
o pelaTh paoHaibHble, OKa3aTelbHble U JorapuMuyecKkue ypaBHEHUS U HEPaBEHCTBA,

npocmedwue UppAyUOHAIbHbIE U MPUSOHOMEMPUYECKUE YPABHEHUA, UX CUCTEMDbL,

o COCTaBIIATh YPaBHEHUS U HEpAGeHCMBa 10 YCIIOBHUIO 3a/1a4H;

. WCIOJIb30BATh JUIsl MPUOJIMKEHHOTO PEIICHUs YpaBHEHMH U HEPaBEHCTB TpadUuecKHii
METOJ;

o n300pakaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOYKECTBA PEIICHUN MPOCTEUINX YpaBHEHUI

H UX CUCTEM,;

HCIOJIb30BATh NPHOOPeTEeHHble 3HAHUA M YMEHHMSl B MNPAKTHYECKOH [1eATeJIbLHOCTH M
MOBCEIHEBHOM KM3HHU JIJIA:

. MOCTPOCHUS M UCCIEA0BAHUS MPOCTEUIINX MAaTEMAaTUUECKUX MOJIENIECH;

JIEMEHTBI KOMBUHATOPUKU, CTATUCTUKHA U TEOPUU BEPOSITHOCTEM

yMeTb

pemaTh IpOoCTEUIIne KOMOMHATOPHBIC 3a7adud METOJO0M Iepedopa, a TakKe C HCIOJIb30BAaHUEM
W3BECTHBIX (POpMYII;

BBIYHCIISATH B IPOCTEHIINX CIydastX BEPOSITHOCTH COOBITUI Ha OCHOBE IMOJICYETA YHCIIa UCXOO0B;

HCNOJIb30BATh NPHOOPETEHHbIC 3HAHMS M YMEHHS B HPAKTHYECKOH [JAeATEJbHOCTH H
NOBCETHEBHOM JKU3HHU JIJIS:

aHaJlM3a pealbHbIX YUCIOBBIX TAaHHBIX, MPEJCTABICHHBIX B BUE TUArpaMM, IPaHKOB;

aHaJu3a an)opMaunn CTATUCTUIECCKOI0 XapakTepa

Il Conep:xanue npeamera
Auaredpa 10 kiacc
1. Iloemopenue Kypca anzeopul 3a 7-9 knaccot)

Anre6panqecxne BbIPpAKCHU. JIuHeiinpie YpaBHCHHA U CUCTCMbI ypaBHeHHﬁ. YuciaoBbie
2



HEPaBEHCTBA U HEPABEHCTBA U C OJHOU IepeMeHHON nepBol creneHu. KBagparusle kopau. KBagpaTHeie
ypaBHEHUs U HepaBeHcTBA. CBOMCTBA U rpaduKu PyHKIIUH.

OcHOBHa#A 1elb — 00OOIIUTh U CUCTEMAaTU3UPOBATh 3HAHUS 110 OCHOBHBIM T€MaM ajreOpsl 3a
7-9 K.

2. Cmenenb c deiicmeumenbHvim noKazamenem

JlelicTBUTENbHBIE  YHUCITA. beckoneuno  yObIBaromiass  reoMeTpUuecKass  MPOTPECCHs.
ApupmeTnuecknii KOpeHb HaTypaibHOH creneHu. CTeneHb ¢ HATypaJbHBIM M JCHCTBUTEIBHBIM TI0-
Ka3aTeJsIMH.

OcHOBHasa ueab — 000OMMTH W CUCTEMATU3UPOBATh 3HAHUS O JEMCTBUTEIBHBIX UHCIAX;
copMHpOBATh MOHATHE CTENEHH C JCWCTBUTEIBHBIM MMOKA3aTEeNIEM; HAyYUTh NMPUMEHSTH OINpEIeICHIUS
apu(METHYECKOTO KOPHS M CTENEeHH, a TaKKe WX CBOWCTBA MPH BBIIOJHEHWW BBIUYUCICHUA W
peoOpa3oBaHUM BBIPAXKEHUH.

HeoOxomuMocTh  pacmipeHHs] MHOXKECTBA  HATYPAIBHBIX  YHCENT O  JCHCTBUTEIBHBIX
MOTHBHPYETCS BO3MOKHOCTBIO BBITIONHSTH JIEHCTBUS, 0OpaTHBIE CI0KEHUIO, YMHOKEHHUIO M BO3BEICHUIO
B CTCIEHb, a 3HAYHT, BO3MOKHOCTBIO peniaTh ypaBHeHus x + a = b, ax = b,

x*=h.

PaccmoTtpeHHBIi B Hadane TeMbl crioco0 oOparieHus: 0ECKOHEYHON MEePHUOIUYECKON TeCATUYHON
IpoOu B OOBIKHOBEHHYIO OOOCHOBBIBAETCSI CBOWCTBAMH CXOASIIMXCS YHMCIOBBIX PSAOB, B YaCTHOCTH,
HaXO0JICHUEM CYMMbl OECKOHEUHO yOBIBAIOLIEH FreOMETPUYECKOI TPOrPECCHH.

JlelicTBUS HaJl MPPALMOHAIBHBIMU 4YHMCIAMHM CTPOTO HE OIpPEAeNIsIIoTCs, a 3aMEHSIOTCS
JEUCTBUSAMU HaJl UX MPUOIMKEHHBIMU 3HAUYCHUSIMU — PAllMOHAJIbHBIMU YUCIIAMHU.

B cBsi3u ¢ paccMOTpeHHEM NOCIEN0BATENIbHBIX PALlMOHATIBHBIX NPUOIMKEHUNH UPPALUOHATIBHOTO
qucia, a 3aTeM U CTEIIeHH ¢ UppalMOHAIbHBIM II0Ka3aTeJIeM Ha MHTYUTUBHOM YPOBHE BBOJUTCS HOHSATHE
npejesna nocie0BaTeIbHOCTH.

ApudpmeTrueckuii KOpeHb HATypallbHOM CTEeNeHH 7> 2 U3 HEOTPHULATEJBHOIO 4YHUCIA U €ro
CBOMCTBA M3J1araloTCs TPAAULIMOHHO. Y4Yallrecs A0KHbBI yMETh BBIYMCIATh 3HAYEHUS KOPHSI ¢ IOMOLIbIO
OIIpeIeNIEHUs] U CBOMCTB U BBIOJIHATH IPeoOpa30BaHusl BbIPaKEHUH, COepKALMX KOPHHU.

CreneHbp ¢ UppalMOHAJIBHBIM IIOKa3aTeJIeM MOSCHSIETCS Ha KOHKPETHOM IpHMEpe: YHUCIIO
3"paccMatpuBaeTcs Kak MOCNIeI0BaTeIbHOCTh PallMOHANbHBIX npubmmkennii 314 3141 3neck xe
(bopMyIUPYIOTCS M JJOKA3BIBAIOTCSI CBOICTBA CTENEHM C JIEHCTBUTENBHBIM MOKa3aTeleM, KOTopble OyayT
UCIOJIb30BaThCS NP PEIIEHUH YpaBHEHUH, HEPAaBEHCTB, UCCIET0BAaHUU (DYHKLIUH.

3. Cmenennan Qpynkyusn

Crenennas ¢yHkuus, ee cBoiicta u rpaduk. Bzaumuo obparnbie GpyHKIMH. Cl0XKHBIE (PYHKIIHH.
JpoOHo-nuHelHast GyHKIMs. PaBHOCHIBHBIE YpaBHEHUSI U HepaBeHCTBA. VppalroHalbHbIe YpaBHEHHUS.
HppayuonanvHule nepasencmaa.

OcHoBHasx Ocjib — O606H_[I/ITL U CUCTECMATU3UPOBATL U3BCCTHBIC U3 KYypCa anrerLI OCHOBHOH
3



IIKOJIBl CBOMCTBA (PYHKIMIA; M3YyYHTh CBOMCTBA CTENEHHBIX (DYHKIMA M HAY4YUTh MPUMEHSTH UX IPH
peleHNH ypaBHEHUH M HEPAaBEHCTB; C(hOPMUPOBATh MOHIATHE PABHOCHIBHOCTH YpAaBHEHHI, HEPABEHCTB,
CUCTEM YPAaBHEHUI U HEPABEHCTB.

PaccmoTpenne CBOMCTB cTeneHHbIX (YHKIMA ¥ WX TpapuKOB MPOBOAUTCS MOITAIHO, B
3aBUCHUMOCTU OT TOr0, KaKUM 4YMCIIOM SIBIISIETCSA IIOKa3aTelb: 1) YETHBIM HaTypajbHBIM YHUCIIOM; 2)
HEUYETHBIM HATYpaJIbHBIM YUCIIOM; 3) YUCIOM, MPOTHUBOIOJOKHBIM YETHOMY HATYpaJlbHOMY 4uciy; 4)
YKCJIOM, IPOTUBOIOJIOKHBIM HEYETHOMY HaTypaJIbHOMY YHCITY.

O0ocHOBaHUS CBOWCTB CTETIEHHON (DYHKIIMW HE MPOBOJSATCS, OHU CIEIYIOT U3 CBOWCTB CTETICHH C
NeMCTBUTENBHBIM NOKa3areneM. Hanpumep, Bo3pactanue GyHkuuu y = x¥ Ha mpoMexyTtke x >0, rae p —
MOJIOXKUTETFHOE HEIEeNoe 4Hucio, ciaeayeT u3 cBoiicTBa: «Ecimm 0 <x1< x2, p>0, 10 y(X1)<y(x2). Ha
MpUMepe CTENEeHHbIX (QYHKIUI yJalyecss 3HaKOMSTCS ¢ IOHATHEM OTpaHUYEHHON (QYHKIIMH.

PaccmaTpuBaroTcst pyHKIMH, Ha3bIBaéMble B3aUMHO 0OpaTHBIMH. BaykHO 0OpaTuTh BHUMaHUE HA
TO, YUTO HE BCsAKas (PyHKLMSA UMeeT 0OpaTHYIo.

3HAaKOMCTBO CO CJOXHBIMM M JApOOHO-JIMHEWHBIMU (QYHKIMSIMH HauMHAETCs cpa3y Mocie
U3Y4YEeHUsS B3aUMHO OOpaTHbIX (yHKUuN. BBonsgTcs pasHble TEpMHUHBI Ui O00O3HAYEHUS CIIOKHOMN
GyHKIMM (CyNeprno3uLysi, KOMIIO3UIUSA), HO YINOTpeOaseTcs JUIIb OAWH. DTOT MaTepual B Kiaccax
0a30BOro ypoBHS M3y4aeTcs JHILIb B 03HAKOMHUTEIbHOM IIJIaHE.

Onpenenenusi paBHOCWJIBHOCTH YpPaBHEHUM, HEPABEHCTB M CHCTEM YPAaBHEHUH U CBOWCTB
PaBHOCWJIBHOCTH JA€TCS B CBSA3U C NMPEACTOSIINM U3yYEHUEM HUPPALMOHAIBHBIX YPABHCHHM, HEPAaBEHCTB
U CUCTEM MPPALMOHAIBHBIX YPaBHEHUM.

OCHOBHBIM METOJIOM pEIlEeHHs] UPPALMOHAIbHBIX YPAaBHEHUH SIBJIIE€TCS BO3BEJICHHE 00EeUX yacTen
YPaBHEHHS B CTEIIEHbD C LIEJIbI0 NIEPEX0/1a K PALIMOHAIIBHOMY YPaBHEHUIO-CIIEICTBHIO TAHHOTO.

C nomo1bio rpauKoB penraeTcsi BONPOC 0 HAIMYMKM KOPHEH M UX YHUCIIe, a TAKKE O HaX0XKICHUU
NpUOJINKEHHBIX KOPHEH, €Clii aHaIUTUYECKU PELIUTh YpaBHEHUE TPYIHO.

N3yueHune uppannoHaIbHbIX HEPABEHCTB HE SBJSETCS 00s3aTelbHBIM M BeexX yuamuxcs. [Ipu
UX H3Y4eHUHM Ha 0a30BOM YPOBHE OCHOBHBIM CIIOCOOOM peILEHUs SIBJISETCS CBEIEHHE HEPABEHCTBA K
CUCTEME pallMOHAJIbHBIX HEPABEHCTB, PABHOCWIBHOM JaHHOMY.

4. Iloxazamenvnas ynkyus

IToxazatenbHast (pyHKUUs, ee cBoicTBa U rpaduk. [lokaszatenbHble ypaBHeHUs. [loka3aTenbHble
HepaBeHcTBa. CUCTEMBI I0KA3aTEIbHBIX YPABHEHUM U HEPABEHCTB.

OcHOBHasg Uelb — U3YYUTh CBOMCTBA IMOKa3aTeNbHOM (YHKUMHU; HAY4YUTh pelIaTh
[I0Ka3aTeIbHbIE YPABHEHUS U HEPABEHCTBA, CHCTEMBI II0KA3aTEIbHBIX YPABHEHUIA.

CBoiicTBa mMoOKa3aTeNbHOW (QYHKIMM y= g TOJHOCTHIO CIEAYIOT U3 CBONCTB CTENEHH C
JeWCTBUTENBHBIM MMOKa3aTeneM. Hampumep, Bo3pactanue (yHKuUMH y — @', ecnua >1, cienyer u3
cBoiicTBa crenenu: «Ecmm x,< X2, To aX'<a*npu a >1».

Pemenue OOJBIIMHCTBA TMOKAa3aTEIbHBIX ypaBHeHI/Iﬁ U HCEPABCHCTB CBOIAHUTCA K PCHICHHUIO
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IIPOCTEHIIHNX.

Tak Kak B XOJ€ pElIeHUus MpeaIaraéMblXx B 3TOM TEME MOKAa3aTeJbHbIX YpPaBHEHUM
PaBHOCWJIBHOCTb HE HapyllaeTcsi, TO IPOBEpPKAa HalJIEHHBIX KOpPHEW HeoOs3aTesbHA. 31€Ch CHCTEMBI
YpaBHEHUH M HEPABEHCTB PEIIAIOTCS C TOMOIIBI0 PAaBHOCHIBHBIX MPEeoOpa3oBaHWil: MOJCTaHOBKOM,
CJI0KEHHEM MJIM YMHO>KEHHUEM, 3aMEHON MEPEMEHHBIX U T. [I.

5. Jlozapugpmuueckan pynkuusn

Jlorapudmer.  CpoiictBa  jorapudmoB.  JlecaTHYHBIE W HATypalbHBIE  JIOTapH(MBIL.
Jlorapugmmueckas ¢pyHKIus, ee cBolicTBa U rpaduk. Jlorapudpmudeckue ypapaenus. Jlorapupmmdeckue
HEpaBEHCTBA.

OcHoBHas 1enb — chOopMUPOBATH MOHATHE JIOTaprupMa YUCIIa; HAYYUTh IPUMEHATH CBOMCTBA
norapuMOB TIPH PEIICHHH YpPaBHEHWU; WU3YYUTh CBOMCTBA JOrapupMHUUEcKod (DYHKIMHM W HAYYIUTh
MIPUMEHSTH €€ CBOICTBA MPH PELIeHUH Jorapu(MUIECKUX YPaBHEHUN U HEPABEHCTB.

Jlo 3TOi Tembl B Kypce airedpbl U3ydaauch Takue (YHKIUH, BHIYMCIIEHHUE 3HAYEHUH KOTOPBIX
CBOJAMJIOCH K 4YeTbIpeM apu(pMETHUYEeCKUM JEHCTBUSIM U BO3BEACHHUIO B CTENEHb. J[s BBIYMCIEHUS
3HaueHUH JorapudMuyeckol (yHKIHUU HY)KHO YMETh HaXOJWUTh JIOTapU(PMbl YUCEI, T. €. BBIIOJHATH
HOBOE ISl yYaluxcs AelcTBHE — JIoTapu(pMUpOBaHHE.

[Ipu 3HakomcTBe ¢ JorapudmMaMu YUCENT U UX CBOMCTBAMHM MOJIE3HBI MOAPOOHBIE U HArJISAHbBIE
0OBSICHEHUS TaKe B MPO(UIBHBIX KJIaccax.

JlokazaTenbcTBO CBOWMCTB Jiorapudma omnmpaercs Ha ero ompexaeneHue. Ha mpakTuke
paccMmarpuBaroTCsa Jorapudmbl MO pa3IMYHBIM OCHOBAHUSAM, B YaCTHOCTH MO ocHoBaHuio 10 (zme-
CATUYHBIN JIorapudM) ¥ IO OCHOBAHHIO e (HaTypajbHbIN JorapudM), OTCI0a BOZHUKAET HE0OX0IMMOCTh
dbopMyIbl epexoaa oT Jorapudma rno 0AHOMY OCHOBAHMIO K Jlorapu(Mmy Mo Apyromy ocHoBaHHIo. Tak
KaK Ha MHXCHEPHOM MHKPOKAJIbKYIATOpe eCTh KiaBuinu Ig u In, To mis BerdmcieHus Jorapudma mo
OCHOBAHUSIM, OTJIMYHBIM OT 10 U e, HY)KHO IPUMEHUTH (POPMYILy Iepexoa.

CoiicTBa jgorapuMuyeckoil GyHKIIMHU aKTUBHO UCIOJIB3YIOTCS MPU PEIICHUH JTOrapuhMUIECKUX
ypaBHEHUI U HEPABEHCTB.

N3ydenue cBOMCTB orapumMuieckoi PyHKIIUU MPOXOJAUT COBMECTHO C PEIEHUEM YpaBHEHUHN U
HEPaBEHCTB.

[Ipn pemieHun norapu(MUYECKUX YpPaBHEHHUW M HEPABEHCTB BBIMOJIHSIOTCS pa3iHYHbIE UX
npeoOpazoBanus. [lpu 3ToM dacTo Hapyimaercss paBHOCHIBHOCTH. [losToMy mpu pelieHHHM Jora-
pubMUYeCKUX ypaBHEHUN HEOOXOAMMO JMOO JAenaTh MPOBEPKY HAWIEHHBIX KOpHEH, jaubo cmpozo
cleoums 3a  GbINOJHEHHbLIMU NPeoOdPA308AHUIMY,  BblAGIAS NONYYEeHHble YPAGHEHUA-CIeOCEuUs U
000CHO8bIBAS KaXNCObILL dman npeobpasoeanus. 1Ipu pelieHnu JTorapuPMHUUECKHX HEPAaBEHCTB HYKHO
CIIEIUTHh 32 TeM, YTOOBl PaBHOCHIILHOCTh HE HapyIllalach, TaK KaK MPOBEPKY pEIICHHUS HEPaBeHCTBA
OCYILIECTBUTH CJIOXKHO, a B PAJIE CIIy4aeB HEBO3MOKHO.

6. Tpuzonomempuueckue gpopmynoi



Pannannas mepa yrma. IloBopoT TOukM BOKpyr Hauana koopauHaT. OmnpejneneHue CHHYCA,
KOCHMHYCa M TaHTeHCa yria. 3HaKM CHHYyca, KOCHMHYCAa M TaHI€HCA. 3aBHUCHUMOCTb MEXAY CHHYCOM,
KOCHMHYCOM U TaHT€HCOM OJIHOTO M TOrO e yriia. TpuroHoMmerpudeckue Toxjaectsa. CUHYC, KOCUHYC U
TAHIEHC YIJIOB OoCc U -a. PopMmynbl cioxkeHus. CMHYC, KOCUHYC W TaHreHC JBOMHOro yria. CuHyc,
KOCHHYC ¥ TaHT€HC MOJIOBUHHOTO yria. ®opmynsl npuBenaeHus. Cymma u pa3HoOCTh cuHycoB. Cymma u
Pa3HOCTh KOCUHYCOB. [Ipousgedenue Cunycos u KOCUHYCO8.

OcHoBHas 1enb — cPOPMHUPOBATH IMOHATHUS CHHYCA, KOCUHYCA, TAHI'CHCA, KOTAHIeHCA YUCIIA;
HAay4YUTh TNPUMEHITH (POPMYJIBI TPUTOHOMETPUM JUIS BBIYMCICHUS 3HAYEHUW TPUTOHOMETPUUYECKUX
(GYHKIMH U BBIOJHEHUS PeoOpa30BaHuil TPUTOHOMETPUUECKUX BbIPAXKEHUI; HAYUUTh pPelaTh IpOCTEn-
e TPUTOHOMETPUYECKHE ypaBHEHHUs SINX = &, COSX =ampu a = 1, -1, 0.

PaccmarpuBas onpeneneHusi CHHyca U KOCUHYCa JIEHCTBUTENBHOTO YHCIIA d, €CTECTBEHHO PEIIUTh
caMble TIPOCTbIE YpPaBHEHHS, B KOTOPBIX TpPeOyeTCs HAWTH YHCIO @, €CIIM CHHYC WM KOCHHYC €ro
u3BecTeH, Hanpumep ypaBHeHus Sina = 0, cos a = 1 u T. . [TocKoJBKY 7151 0003HAUYEHUST HEU3BECTHOTO
10 TPaJUIIUK MCITOJIL3yeTCsl OYKBa X, TO 3TH ypaBHEHHUS 3alHUCHIBAIOT KaK 0ObIYHO: SINX = 0, COSX=1 u T.
1. Pemenus 3Tux ypaBHEHHI HaXOAATCA C MOMOIIBIO €UHUYHONW OKPYKHOCTH.

[lpy m3yyeHWH CTENEHEN Yuceld paccMaTpuBaiuch UX cBoiictBa aP™d = gfal, aP~% = g7:al
[TonoOHbIE CBOMCTBA CHpaBeIIMBBI M JJIA CHHYCA, KOCHMHYyCa M TaHT€HCA. OJTH CBOWCTBA HAa3bIBAIOT
dbopmynamu cioxkeHus. [IpakTHYecKn OHM BBIPAXKAIOT 3aBUCUMOCTh MEXIY KOOpIAMHATAMHU CyMMBI HIIA
pa3HOCTH NIBYX uncen a u P uepe3 koopauHatel yncen a u (3. @opMysIbl CIOXKEHUS TOKa3bIBAIOTCS IS
KOCHHYCa CyMMBI WJIA Pa3HOCTH, BCE OCTaJIbHBIE (POPMYITBI CIIOKECHHUSI MTOTYIAIOTCS KaK CICACTBUA. .

DopMyIIBI CIOKEHHS SIBIISIOTCS OCHOBHBIMHU (hOpMYJaMU TPUTOHOMETPHH, TaK KaK BCE APYTHE
MOXHO TOJYYUTh KaK CIEACTBHUSA: (POPMYJIbI TBOWHOTO M IMOJIOBUHHOTO YIJ0B (AJ1 KJIacCOB 0a30BOTO
YPOBHS HE SIBIIAIOTCSI 00s13aTeIbHBIMU), (GOPMYJIBI MPUBEICHUS, TPEOOPa30BaHUsI CYMMBl M Pa3HOCTH B
pou3BeIcHUE. M3 ¢hopmyn cnodcenus 6vl800AMCs U HOpMYIbl 3aMeHbl NPOU3BEOCHUS CUHYCO8 U
KOCUHYCO8 UX CYMMOU, Ym0 NPUMEHAEMCs NPU peueHuu YpagHeHUI.

7. Tpuzonomempuueckue ypagnenusn

VYpaBHeHus: COSX = @, SinX= a, tgX = a. TpUroHOMETpPUYECKHUE YPABHECHHUS, CBOISIIHECT K
anredpandeckuM. OOHOpoOHble U nuHelinble ypasHenus. MeToabl 3aMEeHbl HEU3BECTHOTO U PA3JI0KCHHUS
Ha MHOXUTETH. Memoo oyenku 1eou u npasoi yacmei mpuconomempuyecko2o ypasnenus. Cucmemsl
mpucoHoMempuieckux ypaguenut. Tpueconomempuieckue Hepagencmad.

OcHoBHaga mnenb — chOPMUPOBATH MOHATHSI aPKCHUHYCA, apKKOCHHYCA, apKTaHTeHCa YMCIa;
Hay4YuTh pEIIaTh TPUTOHOMETPUYECKHUE YPABHEHUS M CUCTEMbl TPUTOHOMETPUYECKUX YPaBHEHHI,
WCIIOJIBb3Ysl PAa3IMYHbIE MPUEMBI PEIICHUS, O3HAKOMHUTH C MpHEMaMU PEIICHHUS] TPUTOHOMETPUUYECKHX
HEpPABEHCTB.

Kak u mpum pemeHun anreOpandeckux, MOKa3aTeIbHBIX M JIOTapu(PMUUYECKUX YpaBHEHHH,

PpCHICHUC TPUT'OHOMETPHUYCCKUX ypaBHeHPIfI MyTEM Pa3JIMYHBIX npeoGpa3OBaHI/1ﬁ CBOOUTCA K PCHICHUIO
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MPOCTEHIIMX: COSX = @, SiNX= a, tgx = a.

PaccmoTpenune npocTeiimmx ypaBHeHH HAYMHACTCS ¢ YpaBHEHUS COSX = @, Tak Kak popMmyIia ero
KOpHe# mpomie, 4eM (GopMmyaa KOpHEH ypaBHeHHs SINX = @ (B WX 3alMCH YacTO HCHOJb3YeTCs
HEOOBIUHBIN /ISl yJaluxcsi ykaszarenb 3Haka (-1)"). Pemenue Ooliee CIOXHBIX TPHUTOHOMETPHUCCKUX
YpaBHEHHMIA, KOT/Ia BBIMOJIHAIOTCS alredpandecKiue U TPUrOHOMETPUIECKHE MPeoO0pa30BaHMs, CBOJUTCS K
PELIEHUIO TPOCTEUIINX.

PaccmarpuBarorcss  clieylommMe — THIBI  TPUTOHOMETPHUYECKHMX  ypaBHEHWH:  JIMHEHWHBIE
OTHOCHUTENBHO SINX, COSX miu {gX; CBOASAIIMECS K KBaJPAaTHBIM U JAPYI'MM alreOpandeckuM ypaBHEHHUSM
MoCJie 3aMEHbI HEM3BECTHOTO; CBOJIINECS K MPOCTEHIINM TPUTOHOMETPUYECKHM YpPAaBHEHHSIM ITOCIE
Pa3I0KEeHUST HA MHOYKHUTEIIH.

Paccmampusaiomes npocmeriwiue mpuconomempuieckue Hepagencmed, KOmopwvle peularmcs ¢
NOMOWbIO EOUHUYHOU OKPYICHOCHIU.

8. Iloemopenue

CreneHp ¢ JEUCTBHUTENBHBIM MOKa3areneM. HppanuonanbHbele ypaBHeHMs. lloka3arenbHbie
ypaBHEHHs H HepaBeHCTBA. JlorapudmMudeckne ypaBHEHUsI U HEpaBEHCTBA. Penenne 3a1a4 MOBIIEHHOMN
TPYAHOCTH.

OcHOBHas 1elb — 0000IUTh U CUCTEMATU3UPOBATh 3HAHUS 110 OCHOBHBIM TEMaM ajredpsl U
HayaJl MaTeMaTH4ecKoro aHanmsa 3a 10 kiacc.

11 kjacc

1. Tpuconomempuueckue Qhynkyuu

OOnacte ompesneneHuss W MHOXKECTBO 3HAUYEHUM TPUTOHOMETPHUYECKUX (QYHKUMH. YeTHOCTb,
HEYETHOCTh, IEPUOIMYHOCTh TPUTOHOMETpUUecKuX (pyHKIuil. CBoMCTBa QYHKIUHU y=COSX U €€ rpaduxk.
CpoiictBa ¢yHKiMu y=sinx u e€ rpaduk. CoiictBa ¢yHKIUMU y=tgx u e€ rpaduk. OOpaTHbBIC
TPUTOHOMETPUUYECKHE (DYHKLIHU.

Ocnosnasi yenb — W3Y4YUThb CBONCTBA TPUTOHOMETPUYECKMX (DYHKIMHM, HAY4YHUTh YYalIUXCS
IPUMEHATh 3TU CBOMCTBA IpPHU pELICHUM YpPaBHEHUH U HEPABEHCTB; HAYYUThb CTPOMUTh TIpapuKH
TPUTOHOMETPUUECKUX (PYHKLUH, UCTIOJIB3YS Pa3InYHbIC IPUEMbI TIOCTPOEHUS IPahUKOB.

Cpean TpuroHomerpuueckux Gopmyn cieayer o0co00 BbIIEIUTH Te (HOpMYNbl, KOTOpBIE
HEMOCPEICTBEHHO OTHOCSTCS K HCCIIEOBAHUIO TPUTOHOMETPUYECKHUX (YHKIMHA M MOCTPOCHHIO HX
rpadukoB. Tak, popmyisl sin(-X)=-sin X u cos(-X)=COS X BBIPAXKAIOT CBOWCTBA HEYETHOCTH U YECTHOCTH
(GyHKIUH y=sin X ¥ y=COS X COOTBETCTBEHHO.

IToctpoenune rpadukoB TPUTOHOMETPUYECKMX (GYHKLUUH MPOBOAUTCS C HCIOJB30BAaHUEM HX
CBOMCTB M HauyMHAaeTCss C TmocTpoeHus Tpaduka ¢yHkuuu Yy=cosx.C MOMOIIbI0 TpaHKoOB
TPUTOHOMETPUYECKHX (YHKIMHA pemaloTcss MNpPOCTEHIINEe TPUTOHOMETPUYECKHE YpaBHEHHS U

HCpPaBCHCTBA.



VYuebHasi 1edb — BBEJCHUE IMOHATUS TPUTOHOMETpUYECKOW (PyHKIHMH, (OpPMHUpPOBAHUE YMEHHI
HaXOJUTh 00JacTh OMpPENENCHHsI U MHOXECTBO 3HAYEHUs TPUTOHOMETPUYECKUX (PYHKIHMI; oOyueHHe
WCCIICIOBAaHUIO TPUTOHOMETPUYECKHX (YHKIMH Ha YETHOCTh M HEYETHOCTh M HAXOXKJICHHIO Iepuoja
(GyHKIMU; W3ydeHHE CBOWCTB (QYHKIMH Y = €OS X, OOy4eHHE NOCTPOCHHMIO Tpaduka (QYHKIUH U
MPUMEHEHHIO CBOMCTB (DYHKIIMH NIPU PEIICHUH YPAaBHEHHUI M HEPABEHCTB; N3yUYEHHE CBOMCTB (DYHKIIUU Y
= sin X, 00y4eHHue MOCTPOCHHUIO Tpaduka (PYHKIHH U MPUMEHEHUIO CBOWCTB (DYHKIUH TPH PEIICHUH
YpaBHEHUW M HEPABEHCTB; O3HAKOMIICHHE CO CBOMCTBaMHM (YHKIMH y = tg X U y = ctg X, U3yueHue
CBOMCTB (YHKIMH y = COS X, OOydeHHE IMOCTPOCHUIO IpadUKOB (YHKIHMA W TPHMEHEHUIO CBOWCTB
(GYHKIMM NpU pellieHu YpaBHEHUN U HEPaBEHCTB;

2. Ilpouzeoonas u eé zeomempuueckuii CMwicl

[Ipenen nocnenosarensHocTU. HempepriBHOCTS QyHKIMU. Onpenenenue npousBoaHoi. [IpaBuio
mipdepenunpoBanus. [IpousBonHas creneHHoi ¢yHkiuu. IIpou3BoaHbBIE 31EMEHTAPHBIX (QYHKLHH.
['eomeTpruueckuii CMBbICT IPOU3BOIHOM.

OcHogHasi yenv — TIOKa3aTh Y4YallUMCS I1€J1IeCOO00pa3HOCTh W3YyYEHUs NPOU3BOJHOM U B
TanbHEHIIeM TiepBooOpa3HO (MHTErpana), TaKk KaKk 23TO HEOOXOJUMO TIPH PEHIeHUH MHOTHX
MPAaKTUYECKUX 3a]ad, CBS3aHHBIX C HCCIEAOBaHUEM (DM3MYECKHUX SIBICHHUH, BBIYMCICHUEM IUIOIIAICH
KPUBOJIMHEWHBIX GUTYp U OOBEMOB Tell C NPOU3BOAHBIMU TpaHHUIAMH, C TMOCTPOECHHUEM TpadUKOB
¢byukuuii. IIpexnae Bcero, ciaenyer mokasatb, 4YTo (DYyHKIHH, rpaduKaMu KOTOPBIX SIBJSIIOTCS KPUBBIE,
OTHCHIBAIOT BaXKHbIE (PU3NYECKUE U TEXHUUECKHE TPOIECCHI.

YcBoeHHE TE€OMETPUYECKOTO CMBICIA MPOU3BOAHON M HAllMCaHUE YpPAaBHEHHUS KacaTeIbHOW K
rpaduky GyHKIIUHN B 3aJaHHON TOYKE SIBIISIETCS 00s13aTEIbHBIM JIJIs1 BCEX Y4YallluXCsl.

OBnanenue npaBuwiaMu JupdepeHIIMPOBaHUS CyMMBI, TPOU3BEICHUS U YACTHOTO IBYX (DYHKIIUH,
BBIHECEHHSI MOCTOSIHHOTO MHOXKUTENSI 32 3HAK IMPOM3BOJHOM; 3HAKOMCTBO C JuddepeHInpOBaHHEM
CIOXKHBIX QYHKIUHA UM HNPABUIAM — HAXOMNCOEHUS NPOU3BOOHOU  0OpamHol  yHKyuu;00ydeHue
HCIIOJIb30BaHUIO (OPMYITBI IPOU3BOAHOM cTeneHHor (yHkimu f (X) = XP mwis 1006010 AeHCTBUTEIEHOTO
p;bopMUpoBaHHE YMEHHUH HAXOIWTh IPOU3BOJHBIE OJIEMEHTAPHBIX (PYHKUUN;3HAKOMCTBO C
r€OMETPHUYECKUM CMBICIOM IPOU3BOJHOM O00y4eHHE COCTABICHUIO YPAaBHEHUH KacaTelbHOW K rpaduky
(GyHKIMY B 33JJaHHON TOYKE.

3. Ilpumenenue npousz800HoIl K uccied08anuio Yynkyuii

Bospacranne u yoObiBaHue QyHKIUH. OkcTpemyMmbl ¢yHkuuu. HauGosbiiee M HauMeHbIlee
3HaueHus: QyHKUMU. [lpouzeoonas eémopozo nopsoka, @vinykiocme u mouku nepezuda. Iloctpoenue
rpaduKoB QYHKIHH.

OcHogéHas yenvb— ABIAETCS JEMOHCTPALAS BO3MOKHOCTEN IPOU3BOIHOM B UCCIIEJOBAaHUH CBOWCTB
(GyHKIUE U TOCTPOEHUH UX TpapHUKOB U MPUMEHEHUE NMPOU3BOJIHON K PEIICHUIO MPUKIATHBIX 33]au Ha
ONTUMU3AIIMIO, JIOTIOJHUTENFHO —IpUMEHEHHe TeopeMbl Jlarpamxka s 000CHOBaHUS JOCTATOYHOTO

yCJIOBHS BO3pacTaHus M yObIBaHUS (QPyHKIMH, TeopeMbl Depma 1 €€ reoMeTpUUEeCKOMY CMBICITY, a TaKXKe
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JOCTaTOYHOMY YCJIOBHUIO 3KCTPEMYMA, 3HAKOMCTBO C IIOHSATHUEM aCHUMITOTHI, IPOU3BOJHON BTOPOIO
nmopsiika MW e€ TPUIIOKEHHE K BBISBICHUIO WHTETPAIOB BBIMYKIOCTH (DYHKIIMH, 3HAKOMCTBO C
Pa3NUYHBIMU TPHUKIAJHBIMA TPOTPAMMaMH, TTO3BOJSIONIUMH TOCTPOUTh Trpaduk (QyHKIUU
UCCIIEI0BATh €T0 C IOMOIIbI0 KOMIIBIOTEPA.

VYuebHass nenb — oOydeHHE NMPUMEHEHHUIO AOCTATOYHBIX YCIOBHUW BO3pacTaHHsl M yOBIBaHUS K
HAXOXXJCHHUIO MPOMEKYTKOB MOHOTOHHOCTH (DYHKIIMM; 3HAKOMCTBO C TOHATHSMH TOYEK 3KCTPEMyMa
(YHKIWH, CTalMOHAPHBIX W KPUTHUYECKHX TOYEK, C HEOOXOJUMBIMH W JOCTATOYHBIMH YCIOBUSMU
SKCTpeMyMa (QYHKIUHU; 00yueHHE HAXOXXICHHIO TOUYEK SKCTpeMyMma (YHKUIWHU; 0OydeHHE HaXOXKICHHIO
HauOOJIBIIEr0 ¥ HAUMEHBLIETO 3HAYEeHUN (QYHKIMU C TIOMOIIbIO IPOU3BOIHOMN; 3HAKOMCMEBO C NOHAMUEM
8MOpPOl NPOU3BOOHOU DYHKYUU U €€ PU3UYECKUM CMBICIOM, C NPUMEHEHUEeM 8MOpPOLl NPOU3IBOOHOU Ol
HAXO0JHCOCHUSI UHMESPAlo8 8bINYKIOCMU U moyeK nepeaubdba @ynxyuu;, GOPMHUPOBAHUE YMEHUSI CTPOUTH
rpaduky QyHKIUNA — MHOTOWIEHOB C MOMOIIBIO NMEPBOW MPOU3BOJHOMN, ¢ npugiedenuem annapama
8MOpOL NPOU3BOOHOII.

4. Ilepsooopaznas u unmezpan

[TepBooOpa3nas. IlpaBuna HaxoxaeHUS TEepBOOOpa3HbIX. [Lmomans KPUBOJIMHEHHONW Tpameluu.
WuTerpan u ero BeruucieHue. [Ipumenenue unme2panos 0s peueHus Gu3uieckux 3a0au.

OcHogHas yenp 03HAKOMJICHHE YYalIUXCs C MOHATHEM IEepBO0Opa3HOi 1 00yUeHHe HaX0KICHUIO
IJIONIaZe KPUBOJIMHEHHBIX Tpaneuuil. Ilnomans KpUuBOJIUHEHHON Tpanenuu OnpeAessieTcs Kak mpeaes
UHTErpalbHbIX CyMM. bBolbllioe BHHMaHuE yHAenseTcsl MPHJIOKEHUSM HHTErpajJbHOrO HCUUCICHUS K
(DMBUYECKUM U TEOMETpUUYECKUM 3amadaM. CBs3b MEXIY MEPBOOOPA3HON M TUIOMIAAbI0 KPUBOJIMHEHHOM
Tpamnenuu ycraHaBiauBaercs popmynoii Hetorona-JIeiiOnuma. Jlanee Bo3HUKAET OnpeIeICHHBIN HHTErpajl
KaK mpelen HHTerpaibHOM cymMmbl; npu 3ToM ¢dopmyna Herortona-JleiiOHuna Takxke OKa3bIBaeTCs
cnpaBeyuBoid. TakuM o0pazom, 3Ta ¢opMmyna SBISETCS TJIABHON: ¢ €€ MOMOIIbIO BBIYMCISIOTCS
oTpe/ieNIeHHbIE MHTETPaJbl U HaXOATCS TUIOIIAN KPUBOJIMHEHHBIX TPANeIHii.

YuyeOHast 1enb — O3HAKOMIIEHHE C TMOHSATHEM MepBOOOpa3HOil, oOyueHHe HaX0XKIAECHUIO
MepBOOOpa3HON [l CTEMeHed U TPUTOHOMETPUYECKUX (QYHKIUH; O3HAKOMIIEHHE C TIOHATHEM
HMHTErPUPOBaHUS U 00y4YeHHE MPUMEHEHHUIO MPABUJI UHTETPUPOBAHUS MIPH HAXOKJIECHUH MEPBOOOPa3HBIX;
dbopMHUpOBaHHE TOHATUS KPUBOJIMHEWHOHN Tpamenuu, O3HAKOMIICHHE C TOHSITHEM OIPE/EICHHOTO
WHTEerpana, oOyueHHWEe BBIYMCICHUIO IUIOMIATU KPUBOJMHEHHOW Tpamenuud B TMPOCTEUIINX CIIydasx;
O3HAKOMUMb YUAWUXCS C NPUMEHEeHUeM UHmMe2panos sl u3uieckux 3a0ad, Hay4ums peuams 3a0ayu
Ha 0gudicenue ¢ NpUMeHeHUueM UHMe2paios.

5. Komounamopuxa

[IpaBuno mnpousBeaenusi. Pasmemienuss ¢ mnosropeHusMu. IlepecraHoBku. Pasmerienust 6e3
nosropenuil. Coueranus 6e3 noBTopeHuit 1 6uHOM HproToHa.

OcHogHas yenb — 03HAKOMJIGHHE C OCHOBHBIMH (hOpMyJaMu KOMOWHATOPUKH U UX MPUMEHEHHEM

Inpu pelICHUMU 3ala4, pPa3BHUBATb KOM6I/IHaTOpHOC MBIIJICHUEC YyYallluXCsA, O3HAKOMHUTH C Teopneﬁ
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coenuHeHUl, oOocHoBaTh ¢opmyry OuHoMa HproTroHa. OcCHOBHOW Tpu BBIBOJAE (QopMyNnT dmcia
MIEPECTAHOBOK M Pa3MELICHUN SBJISIETCS MPABUIIO YMHOKEHHUs, IOHUMAaHUE KOTOPOro (hOpPMHUPYETCs MPH
pPELIEHUH pa3IuYHbIX NPUKIAIHBIX 3a1ad. CBoMCTBa 4YMCla COYETAHUM JOKa3bIBAlOTCS U 3aTeEM
IIPUMEHSIOTCS IIPU OPraHU3alllU U UCCIIENOBAHUM TpeyronbHuka [lackas.

Y4eOHast 1enh — OBIAQJACHHWE OJHHM W3 OCHOBHBIX CPEICTB IMOJACYETa YHCIA PA3TAIHBIX
CO@HHHCHHﬁ, 3HAKOMCTBO Y4JalllUXCs C pasMCIICHUAMU C IIOBTOPCHUAMMU. 3HAKOMCTBO ¢ IICpBbIM BUJIOM
COG[[I/IHGHI/Iﬁ — MEpCeCTaHOBKaMH; IACMOHCTpalusA HNPHUMCHCHUS IpaBuJia IMPOU3BCACHHUA IIPHU BBIBOJC
(hopMyITBI YKCIIa TIEPECTAHOBOK U3 T DJIEMEHTOB. BBe/IeHNE MTOHATHS pa3MelIeHUs 0e3 MOBTOPEHUN U3 M
3JIEMEHTOB II0 II; CO31aHUC MaTeMaTUUECKOU MOJICIN IOJid pCHICHUA KOM6I/IHaTOpHI)IX 3a4a4, CBOJAUMBIX K
MOJICUETY YHCJIa pa3MEIICHUH; 3HAKOMCTBO C COUYETAaHUSIMU U UX CBOMCTBAMH; PEIlIEHNE KOMOMHATOPHBIX
3a/1a4, CBOJIIMXCS K TIOJCYETY 4YHCJIa COYETaHWW U3 M DIEMEHTOB 10 1I; OOOCHOBAaHHOE
KOHCTpYHpOBaHue TpeyrojbHuKa [lackans; oOyueHre BO3BEIEHUIO IBYy4JI€HA B HATYPAIbHYIO CTENEHb C
ucnosib3oBanueM  @opmynsl  Hpiotona. CoctaBieHue NOPSAOYHBIX  MHOXECTB  (0Opa3oBaHue
MEPECTAaHOBOK); COCTaBJIEHHWE TMOPSAOYHBIX TOJAMHOXKECTB JIAHHOTO MHOXecTBa (0Opa3oBaHue
pa3MelIeHmil );10Ka3aTeNbCTBO  CIPABEAIMBOCTH  (opMyn JUIsl MOJcYeTa 4HciIa NEepecTaHOBOK C
MMOBTOPCHUAMU U YHUCJIA COYETaHUH C IMOBTOPCHUAMHA, YCBOCHHUEC NPUMCHCHUA METOJIA MaTeMaTH4YECKOU
WHIYKLUH.

6. dnemenmol meopuu eeposmuocmeil

BepostHocTh coObITHs. CroXkeHHE BEpOSATHOCTEH. BeposTHOCTH Mpow3BeNeHUS HE3aBHCHUMBIX
COOBITHIA.

Ocnosnas yenv — cHOpPMUPOBATH MOHATUE BEPOSITHOCTH CIY4alHOTO HE3aBUCHUMOTO COOBITHSL.
HccnenoBanue mpoCTEMIIUX B3aMMOCBSI3E€H MEXIY PAa3IUYHBIMU COOBITHSIMHU, a TaKKe HaXO0XKJIECHUIO
BEPOSITHOCTEH BHUAOB COOBITHII uepe3 BEpPOATHOCTH Jpyrux coObiTuil. Kiaccuueckoe ormnpeneneHue
BEPOSITHOCTH COOBITHSA C PAaBHOBO3MOXKHBIMH AJIEMEHTAPHBIMHU UCX0AaMu (OPMUPYETCSI CTPOTO, U HA €ro
OCHOBE (C HCIHOJB30BAaHMEM 3HAHWM KOMOMHATOPHKH) pemiaeTcss OONbIIMHCTBO 3amad. llonsTue
reOMETPHYECKON BEPOSITHOCTH M CTATHCTUYECKOM BEPOSTHOCTH BBOJMUIUCH HA WHTYUTHBHOM YpPOBHE.
[Ipn wu3noXXeHUM MaTepuana JNaHHOTO pa3jeia TMOJYEPKUBACTCA MPHUKIAJHOE 3HAYCHHE TEOPUU
BEPOSITHOCTEH B pA3UYHBIX 00JACTSIX 3HAHUN U MPAKTUYECKON JESTEIbHOCTH YEJIOBEKa.

YuyeOHast 1enb — 3HAKOMCTBO C Pa3IUYHBIMH BUAAMH COOBITHH, KOMOHMHAIMSIMH COOBITHII;
BBEJICHUE TOHATHS BEPOSITHOCTH COOBITHS U 00yUeHHE HAXOXKJIECHUIO BEPOSITHOCTU CIYYaliHOTO COOBITHUS
C OYEBUHBIMU ONArOMPHUITCTBYIOMIMMH HCX0/IaMHU; 3HAKOMCTBO C TEOPEMOI O BEPOATHOCTH CYMMBI IBYX
HECOBMECTHBIX COOBITMI U €€ TpHUMEHEHHWEM, B YAaCTHOCTH TMpPH HAXOXJICHUH BEPOSITHOCTH
MIPOTHUBOTIONIOKHOTO COOBITUS; U C TEOPEMOW O BEPOSATHOCTH CYMMBI ABYX MPOU3BOJTHBIX COOBITHIA;
WHTYUTUBHOE BBEJCHHE TMOHSATHS HE3aBUCUMBIX COOBITHH; OOy4eHHE HaXOXXICHHIO BEPOSTHOCTU
MIPOU3BEACHUS IBYX HE3aBUCHUMBIX COOBITHIA.

6. Ypaenenusa u nepagencmea ¢ 06yMsa nepemMeHHbIMU
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JIuHeliHbIE ypaBHEHHs M HEPABEHCTBA C JBYMsS IIepeMEHHbIMU. HenuHeiHble ypaBHEHUs H
HEPABEHCTBA C JIBYMs IIEPEMEHHBIMU.

Ocnosnas yenb — 000OLUIUTH OCHOBHBIE MPHUEMBI PEUICHHUS YPAaBHEHHH W CHCTEM YpaBHEHHIA,
HAay4YUTh Y4YalUXCS HM300pakaTb HA KOOPAMHATHOW TIIJIOCKOCTHM MHOXECTBO PEHICHUN JIMHEHHBIX
HEPABEHCTB U CUCTEM JIMHEWHBIX HEPABEHCTB C JIBYMs IEPEMEHHBIMU, CPOPMUPOBATH HABBIKH PEILICHUS
3a/1a4 ¢ rapaMeTpamu, 10Ka3aTh IPUMEHEHNE MAaTEMaTUYECKUX METOIOB JIJISl PELICHUS CONEePKATEIbHBIX
3a]1a4 U3 pa3IM4HbIX 00JaCTe HayKH U MPAKTUKH.

VYuebHasi 1enb — HAy4YUTh YYalIMXCsl M300pa)kaTb Ha KOOPAMHATHON IUIOCKOCTH MHOKECTBO
pelIeHN TMHEWHBIX HEPABEHCTB U CUCTEM JIMHEHHBIX HEPABEHCTB C JIByMsI IEPEMEHHBIMH.

8. Hmozoeoe nosmopenue Kypca anzedopvl u HA4A1a MAMEMAMULECKO20 AHATUA

Boipaxxenuss ¢ xopHsamMu. CreneHHble — BblpaxkeHus. VppaluoHanabHble — BBIPa)KEHUS.
Jlorapudmuueckue BelpaxkeHus. Tpuronomerpudeckue mnpeodpa3oBanus BelpaxeHuil. MppanuonansHbie
ypaBHeHus. IlokazatenbHble ypaBHeHus. Jlorapupmuueckue ypaBHeHus. [lokazarenbHble H
jJorapu(MUUecKue  HEpaBEHCTBA.  |pUrOHOMETpUYecKHe  ypaBHEHUA.  J[poOHO-panrioHanbHbIE
HepaBeHcTBa. OOnacTh ompezeneHuss U 00gacTh 3HaYeHUs (QyHKIUU. YETHbIE M HEUETHBIE (QYHKIIUU,
nepuoIuYHOCTh PyHKUMN. Hynn ¢pynkuun. [IpoMexyTkn 3HAKOMOCTOSIHCTBA, BO3pAacCTaHUE U YObIBaHUE
¢ynkuuu. [IpousBoanas u e€ npumeHenue. [leppooOpasHas u e€ NprUMeHEHHE.

YPOKH HTOrOBOrO IMOBTOPEHHS HMMEIOT CBOECH IIENIBI0O HE TOJIBKO BOCCTAaHOBJICHHUE B IaMSTH
YYaIuXxcsi OCHOBHOTO MaTepHalia, HO M 00001eHrne, yTOYHEHHE, CHCTEMaTH3alllIo0 3HaHUH 10 anredpe u
HayajlaM MaTeMaTHYECKOI0 aHaJIN3a 32 KypC CPEIHEH IKOJIBL.

IloBTOpEHNEe npoBOAUTCA II0 OCHOBHBIM COJEPXKATCIBHO-METOJUYECKUM JIMHUAM H
BBICTPaMBAETCsl B CIEAYIOIIMM HOpsIKE: BBIYMCICHUS U IpeoOpa3oBaHUs, YPaBHEHUS U HEPaBEHCTBA,

(bYHKI_[I/II/I, Ha4daJla MaTEMaTHYCCKOI'0O aHaJIn3a.
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11 IlpumepHOe TemaTHYeCKOe IIJIAHUPOBAHHeE.

Ne KonunuecrBo yacos
n/n HaumenoBanue pasueia
10kJace
1. | IloBropenue 6
2. | CreneHb ¢ ACHCTBUTENbHBIM MTOKa3aTeNIEM 11
3. | CrenenHas QyHKIMs 13
4. | lloka3zaTenbHast GyHKIUS 10
5. | Jlorapudmuueckass GyHKIMS 15
6. | Tpuronomerpuueckue GopmyJibl 24
/. | TpuroHoMeTpuiecKkue ypaBHEHUs 21
8. | IloBTOpeHue 6
Hroro 3a roa 105
KonTtpoabhbix pador - 7
11 kacc
1. | Tpuronomerpuueckue GyHKIUU 18
2. | IlponsBojHas U €€ reOMeTPUYECKUN CMBICIT 18
3. | [IpumeHeHue NTPOM3BOIHOM K MCCIIEA0BAHUIO 13
byHKIIMHN
4. | IIpousBogHas M UHTETPAI 10
5. | KomObunaropuka 9
6. | DeMeHThl TEOPUH BEPOSITHOCTEH 7
/. | YpaBHEHMsI U HEPABEHCTBA C JABYMS IEPEMEHHBIMU 8
8. | Utorosoe moBTOpeHNE 19
Hroro 3a rox 105

KonTpoJsbHbIX pador - 8
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