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€CTECTBEHHO — MATEMAaTUYECKUX JUCIUILINH C.B. YBaposa
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PABOYAS ITIPOT'PAMMA

MO AJITEBPE U HAYAJIA MATEMATHYECKOT O AHAJIN3A
JUISL 10 KJIACCA (@T'0C)



1.

I[lnanupyemble pe3ybTaTbhl OCBOEHUS yueOHOro mpeamera MaremaTuka «AJjredpa M Hayajla MaTeMATH4€CKOI0

AHAJIHN3A»

[Iporpamma mo3BoJIIeT JOOMBATHCS CIACAYIOIMIMX PE3yJbTaTOB OCBOCHHS 00pa30BaTElIbHON MPOTpaMMBI CpeaHEro (IOJTHOTO)
o01iero oOpa3oBaHusI.

Juunocmnmnuie:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DAa3BUTHS HAyKH U OOIIECTBEHHOM
MPAKTHUKH, OCHOBAHHOTO Ha JHAJIOTE KYJIBTYpP, a TakKe Pa3muyHbIX (opM OOIIECTBEHHOTO CO3HAHUS - HAyKH, MCKYCCTBa,
MOpaJIH, PEJIUTHH, TPABOCO3HAHUS, CBOETO MECTa B MOJUKYJIETYPHOM MHUPE;

c(OPMHUPOBAHHOCTh OCHOB CAaMOpPa3BUTHUS U CAMOBOCIHUTAHMSI Ha OCHOBE OOILEYEIOBEUYECKMX HPABCTBEHHBIX LIEHHOCTEW U
UJEaloB POCCUHCKOTO TPa)KJTaHCKOrO OOIECTBa; TOTOBHOCTb M CIOCOOHOCTb K CaMOCTOSATEIbHOM, TBOPYECKOM W
OTBETCTBEHHOU I€ATEIbHOCTH (00pa30BaTENbHON, TPOEKTHO-UCCIEA0BATENbCKON, KOMMYHUKATUBHOM U JIp.);
c(hOpPMHUPOBAHHOCTH TOJIEPAHTHOTO CO3HAHHS M MOBEACHUS JTUYHOCTH B MOJUKYJIBTYPHOM MHUpPE, TOTOBHOCTH M CIIOCOOHOCTH
BECTU JUAJIOT C JIPYTMMHU JIIOJIbMHU, JOCTUTATh B HEM B3aMMOIIOHUMAHMS, HAXOJUTh OOIIHME LETU M COTPYIHUYATh ISl MX
JTOCTUKECHHUS;

c(OPMUPOBAHHOCTh HABBIKOB MPOJYKTHUBHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMM, JETbMU  CTAapIIET0 W MJIAJIIEro
BO3pacTa, B3pPOCIBIMH B 00pa30BaTENIbHON, OOIIECTBEHHO MOJIE3HOM, YUeOHO-UCCIeA0BATEILCKOM, YueOHO-MHHOBAIIMOHHOM
U IPYTUX BHUJIAX IEATEIHHOCTH;

OCO3HAHHBIN BBIOOp Oyayiiel mpodeccur Ha OCHOBE NMOHUMAaHUs €€ IEHHOCTHOTO COJEPKaHUsI M BO3MOXKHOCTEH peanu3aiuu
COOCTBEHHBIX HM3HEHHBIX IUIAHOB; T'PAKIAHCKOE OTHOILIEHHE K MPO(PECCHOHANIBHON AESITENbHOCTH KaK K BO3MOKHOCTH
JMYHOTO YYacTHsl B pEIICHUN OOLIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIMOHATBHBIX MPOOIIEM.



Memanpeomemnmnbuie:

® YMEHHE CaMOCTOSITEJIbHO ONPEIENATh LEIM M COCTABJIATH IUIAHBI, OCO3HaBasl MPUOPUTETHBIE U BTOPOCTEIICHHBIE 3aJauH;
CaMOCTOSITENIEHO OCYIIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATh yUeOHYI0, BHEYPOUHYIO M BHEUIKOJIBHYIO JESTENbHOCTD C
Y4ETOM MPEABAPUTENBHOIO MIAHUPOBAHUS; MCIOJIb30BATh PAa3IMYHbIE PECYPCHI JUJISl JOCTHIKEHHUS 1I€JIei; BEIOUpATh YCIEIIHbIE
CTPATETuy B TPYAHBIX CUTYyalUsX;

® yYMEHHE IMPOAYKTHUBHO OOIIATHCS M B3aMMOJEWCTBOBATH C KOJUIETaMU MO COBMECTHOW JESATEIBHOCTH, YUYUTHIBATh MO3HULIUU
Apyroro (COBMECTHOE II€JIENOJIaraHie U IUIAHUPOBAaHUE OOIIMX CIIOCOOOB pabOThl HA OCHOBE MPOTHO3MPOBAHUS, KOHTPOJIb U
KOPPEKLHS X0/1a U pe3yJIbTaTOB COBMECTHOM IESITENBHOCTH), 3(PPEKTUBHO pazpeniaTb KOHPIUKTHI;

® BIIAJCHUE HABBIKAMM MO3HABAaTEIbHOM, YUEOHO-HCCIEAOBATENIbCKOM M MPOEKTHOW NEATEIbHOCTH, HABBIKAMHU pa3pelieHUs
npo0isieM; cnocoOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pEIICHHs MPAaKTHUYECKUX 3a]ad, MPUMEHEHHIO
Pa3IMYHBIX METOJIOB ITO3HAHUS JUUISl U3YUYECHUS Pa3JIMUHBIX CTOPOH OKPYXKAIOLIEH JEHCTBUTEIbHOCTH;

® TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITEIbHOM M OTBETCTBEHHON HMH()OPMALMOHHOW MAESATEIbHOCTH, BKJIIOYAs yMEHHE
OPUEHTHUPOBATLCS B PA3IUYHBIX HCTOYHHMKAX WH(MOpPMAIMM, KPUTUYECKH OLIEHUBATh M HWHTEPIPETUPOBATH HH(OpMaIuIo,
MOJIy4aeMyI0 U3 Pa3IuyHbIX UICTOYHUKOB;

® yMEHHUE OINpeAeNsITh Ha3HaueHHe U (YHKIHMH Pa3IUYHBIX COLMAJIBHBIX HHCTUTYTOB, OPHEHTHPOBATHCA B COIMAIBHO-
MOJIMTUYECKUX U SKOHOMUYECKHUX COOBITUSAX, OLIEHUBATh X MOCIECACTBHUS;

® YMEHHUE CaMOCTOATENILHO OLIEHUBATh U IPUHUMATh PEUICHUS, ONPEACIISIONINE CTPATErNIO MOBEAEHUS, C YYETOM IPakIaHCKUX
Y HPaBCTBEHHBIX LIECHHOCTEMH;

® BIIAJICHUE SI3bIKOBBIMU CPEICTBAMU: YMEHHE SICHO, JIOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHUS, UCIIOJIb30BATh S3bIKOBBIC
CpEICTBA, aJleKBaTHbIE 00CYyXIaeMoil mpolieme, MPeICTaBIATh Pe3yIbTaThl HCCIEAOBAHMUS, BKIIOYAs

COCTaBJICHME TEKCTa W TMPE3eHTAlM MAaTepUajoB C HCIOJb30BaHWEM HH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIA, y4acTBOBATh B IUCKYCCHUHU;



® BJIAJCHHC HaBbIKaMH II03HABATEIbHOU pe(i)JIGKCI/II/I KaK OCO3HaHH:A COBCPIIACMBIX ,HCfICTBHﬁ U MBICIIMTCIIBHBIX ITPOHCCCOB, UX
PE3YJIbTAaTOB U OCHOBaHI/If/'I, I'paHUI] CBOCTO 3HAHNA U HC3HAHUS, HOBBIX IIO3HABATCIIBHBIX 3a/1a4 U CPCACTB UX JOCTHIKCHUA.

Ilpeomemmnwie:

¢ chOPMUPOBAHHOCTH MPEJCTABICHUI O MaTeMAaTHKE KaK YacTH MHUPOBOM KyJNbTYpbl U O MECT€ MAaTeMAaTUKH B COBPEMEHHOMU
LUBUJIM3AIUH, O CIIOCO0aX ONMMCAHMsI Ha MaTEMaTHUYECKOM SI3bIKE SIBJICHUM pealbHOTO MUPA;

e c(OPMUPOBAHHOCTh MPEJICTABICHUM O MaTEeMATUYECKUX MOHATHUAX KaK O BaKHEHIIMX MAaTeMaTUYECKUX MOJEISX,
ITO3BOJIIOIIMX ONKCHIBATh U U3y4aTh PAa3HbIE MPOLECCH U SABJICHHS; HOHUMAHNS BO3MOXKXHOCTH aKCHOMAaTHYECKOTO IMOCTPOCHUS
MAaTeMaTUYECKUX TEOPUH;

® BJIAJICHUE METOJAaMHU JIOKA3aTeJIbCTB U AJITOPUTMOB pPELICHUsA; YMEHUE HX IPUMEHATH, IPOBOAUTH JIOKA3aTEIIbHbIC
paccyXIeHus B X0€ PELICHUs 3aa4;

® BIIAJICHUEC CTaHAAPTHBIMM NPUEMAMU pPELICHUS pPALMOHAJIBHBIX M MPPALMOHAIBHBIX, IIOKA3aTEJIbHBIX, CTEICHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, NX CUCTEM, HUCIIOJIb30BAHNE TOTOBBIX KOMIIBIOTEPHBIX ITPOTPAMM, B TOM YHCIIE
IUIsl TOMCKA IMYTH PELIEHUs U WILTIOCTPALIUU PEIICHUS YPABHEHUI U HEPABEHCTB;

e c(hOPMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHSX, UACSIX U METOJaX MaTEMaTHUECKOT0 aHaIn3a;

® BJAJICHUE OCHOBHBIMM TMOHSATHSMH O IJIOCKMX M MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax, UX OCHOBHBIX CBOWMCTBAX;
YMEHHUE PACIO3HABaTh HA YEPTEkKaX, MOJIEISAX U B peaIbHOM MHUPE reoMeTpruuecKkue (pUrypbl; MpUMEHEHHE U3YYEHHBIX CBOMCTB
reoMeTpuyeckux Guryp u Gopmy IJsl pelIeHHs] TEOMETPUUYECKHX 3a/1a4 U 33]a4 C MPAKTUYECKUM COJIEPKAHHUEM;

¢ chOPMUPOBAHHOCTh MPEACTABICHUN O MpoLeccaX U SABJICHUSX, WMEIOIIUX BEPOSITHOCTHBIA XapakTep, O CTAaTHUCTUYECKUX
3aKOHOMEPHOCTSIX B PEalbHOM MHpE, 00 OCHOBHBIX MOHSATHIX 3JIEMEHTAPHONW TEOPUHM BEPOSITHOCTEH; YMEHUN HaXOAWUTh U
OLICHMBATh BEPOATHOCTH HACTYIUICHUS COOBITUH B MPOCTEHIINX NPAKTUYECKUX CHUTYalMsIX U OCHOBHBIE XapaKTEPUCTHKHU
CIIyYalHBIX BEJIMYMH;

® BJIAACHHUC HABBIKAMHU MCITIOJIB30BAHUA I'OTOBBIX KOMIIBIOTCPHLBIX IIPOrpaMM IIPU pCIICHUN 3aaa4,



e chopMHPOBAHHOCTH MPECTABICHUN O HEOOXOJAMMOCTH JOKa3aTeIbCTB IIPU 0OOCHOBAHUM MAaTEMATHYECKUX YTBEPKICHHUHN U
POJIM AKCMOMATUKH B MPOBEACHUU I€AYKTUBHBIX PACCYXKICHUI;

¢ c(HOpMUPOBAHHOCTH MOHATUIHOTO amrapara Mo OCHOBHBIM pa3zeiaM Kypca MaTeMaTHUKH; 3HAHUK OCHOBHBIX TeOpeM, popMyII
Y YMEHUSI UX PUMEHSTh; YMEHUS JOKa3bIBaTh TEOPEMBI M HAXOJIUTh HECTAHJAAPTHBIE CLIOCOOBI PEIICHUS 3a/1a4;

e copMHPOBAHHOCTH YMEHHUS MOJICTIUPOBATh PeabHbIC CUTYAIlMU, UCCIIEIOBATh MOCTPOSCHHBIE MOCIIH, HHTEPIPETUPOBATh
MOJIYYCHHBIN pE3YJIbTAT;

e copMHUPOBAHHOCTH MPECTABICHUN 00 OCHOBHBIX MOHATHSIX MAaTeMaTHYECKOr0 aHajlu3a U UX CBOMCTBAX, BIaJCHUE YMEHUEM
XapaKTepu30BaTh TMOBEACHUE (DYHKIMNA, WCMHOJb30BAHUE TMOJYYCHHBIX 3HAHUM JJIsI ONKHCAaHUS U aHalIW3a peajbHbIX
3aBHCUMOCTEH;

® BJIAJICHUEC YMCHUSAMHU COCTABJICHUS BEPOATHOCTHBIX MOJICJICH IO YCIOBHUIO 3a/1a4M U BBIYHCIICHUS BEPOSTHOCTA HACTYIUICHUS
COOBITH, B TOM YHCJIe C NMPpUMEHEHHEeM (HOpMYJI KOMOMHATOPUKHA M OCHOBHBIX TEOPEM TEOPHUH BEPOSTHOCTEH; MCCIEIOBAHUS
CIIyYalHBIX BEJIMYMH MO UX PACTPEACTICHHUIO.

2. COAEP) KAHUE YYEBHOI'O KYPCA
Tpuronomerpudeckue pyHkumuu

YHucnoBasi OKpPY>XHOCTbh. JlJIMHAa Oyrvu €AMHUYHOU OKPYXKHOCTH. UHCIIOBasi OKPY’>KHOCTb Ha KOOPJIWHATHOM
m10ockocTu. CUHYC U KOCHUHYC. TaHreHC W KOTaHIreHC. TpUroHomMerpuydeckue (PyHKIIMM YUCIOBOIO apryMeHTa.
Tpuronomerpudeckue PyHKIIMH yTriIoBoro aprymenrta. @opmysel npuBenenus. @yHKus y = SiN X, ee cBOHCTBa
u rpaduk. DyHKIHUI y = COS X, ee cBoWicTtBa W Trpaduk. [lepuomuunoctes ¢GyHKIME y = SIN X, y = COS X.
I[Moctpoenue rpaduka hpyaknuii y = mf(x) u y = f(kX) mo uzBectnomy rpacduky ¢pynkmuu y = f(x). I'paduk rap-
MoOHHUYecKoro kosiebanusa. @ynknuu y = tg X u y = Ctg X, ux cBoicTBa U rpaduKu.



Tpuronomerpuyeckue ypaBHeHUs

IlepBbIe peacTaBieHUs O PEIICHUH TPUTOHOMETPUYECKUX YpaBHEHN. ApKKocuHyc. Pemenne ypaBHeHus COS t = a. Apkcunyc.
Penrenue ypaBHeHus Sin t = a. ApkTaHreHc U apkkoTaHreHc. Perienne ypaBHeHui tg X = a, ctg X = a.

[Ipocreiime TPUrOHOMETPUYECKUE ypaBHEHHsA. J[Ba MeTona pPEIIEeHUs TPUTOHOMETPUUYECKMX YPAaBHEHHW: BBEICHUE HOBOM
IIEPEMEHHOM U pa3JIOKEHUE HA MHOXKUTENHN. OTHOPOIHBIE TPUTOHOMETPUYECKUE YPABHECHHUS.

IIpeoOpa3oBanue TPUTOHOMETPUYECKUX BbIPaKeHU I

CuHYC W KOCHHYC CyMMBI M Pa3HOCTH apryMeHTOB. DopMylbl IBOMHOTO aprymeHta. DopMynbl MOHUKECHUS CTENEHH.
[IpeoOpa3oBanne cymMM  TpUTOHOMETpUYeckux  (QyHkumii B mpousBeieHue.  IIpeoOpazoBaHue  Mpou3BeACHUMN
TpUTOHOMETpHUYECKUX (hyHKIHIA B cyMMBI. [IpeoOpa3oBanue Beipaxenus A Sin X + B €0S X k Bugy C sin (X + t).

IIpousBoanas
Omnpenenenue YUCI0BOM MOCIIEI0BATEIHLHOCTH U CIOCOOBI ee 3aaHus1. CBONCTBA YHUCIIOBBIX MOCJIEI0BATEILHOCTEH.

Onpenenennie mpegena mnocieAoBarenbHOCTA. (CBOWCTBA  CXOIAIIMXCS  IMOCJENOBATENIbHOCTEW. BhlunciieHHe mpenenoB
nocyieoBaTesbHOCTEN. CymmMa OECKOHEYHOW T€OMETPUUYECKON TIPOTPECCUH.

[Ipenen ¢pynknun Ha 6eckoHeuHocTu. [Ipenen dynkuuu B Touke. [lpupamenue aprymenta. [lpupamenue dynknuu 3agadw,
MPUBOMSIIME K MOHATHIO MPOU3BOAHOW. OmnpeneneHue MNpOU3BOJHOW. AJNTOPUTM OTHICKAHUS TPOU3BOAHOU. DOpPMYJIbI
muddepentupopanus. [paswn a nuddepennuporanus. Juddepennupobanne pynkiuu y = f(hx + m).

YpaBHeHHE KacaTeabHO# K rpaduky QyHKIMHA. AJITOPUTM COCTABJICHHS YpaBHEHHUS KacaTeIbHOM K rpaduky ¢pyHkiuu y = f(X).

[TpumeHeHre POU3BOHOM /ISl MccleaoBaHus (QYyHKIIMHA Ha MOHOTOHHOCTh M dKCTpeMyMbl. [locTpoenue rpadukoB QyHKIUi.
[Ipumenenre mpOU3BOTHOM SISl OTHICKAHUSI HANOOIBIINX U HAMMEHBIIINX 3HAYCHUH BEJIMUNH.



3. Y4eOHo - TeMaTH4YeCKUi MJIaH

10 kaacc ( ryMaHUTAPHBIA TTPODUIIH)

Ne HaumeHnoBaHue pa3jaesia Bcero yacos

n/n
1 | YucnoBble GyHKIUU 3
2 Tpuronomerpuyeckue (HyHKIHH 19
3 | TpuroHomeTpuyecKue ypaBHEHUS 9
4 | IlpeobpazoBaHue TPUTOHOMETPUUECKUX BBIPAKEHUN 13
5 | IIpousBonHas 24
6 | DnemMeHTH MaTeMaTHYECKO CTATUCTUKU U TEOPUU BEPOSITHOCTH 3
7 O06o061aroniee MOBTOPEHUE 1

Hroro: 72
10 kaacc (ecTeCTBEHHO-HAYYHBIN MPOQPUIID)

Ne HaumeHnoBaHue pa3jaesia Bcero yacos

n/n
1 | YucnoBble GyHKIUU 7
2 | Tpuronomerpuueckue (QyHKIUU 35
3 TpUroHOMETpUYECKUE YPABHEHHUSI 15
4 | IlpeobpazoBanue TPUTOHOMETPUUECKUX BBIPAKEHUN 20
5 | IIpousBonHas 45
6 | DneMeHThl MaTeMaTUYECKON CTATUCTUKU U TEOPUU BEPOSITHOCTH 7
7 O06o0611aroniee MOBTOPEHUE 15

Uroro: 144




4. TpeGoBaHusi K YPOBHIO MAaTeMATHUY€eCKOM MOATOTOBKH BbhIMyCKHUKOB 10 Kiacca

B pe3ynbrate uzydeHus Kypca aredpbl 1 MaTeMaTuyeckoro anainusa B 10 kiacce yyanuecs J107KHbl YMeTh!

¢ HaXOAWTb 3HAUCHHUA KOPHA HaTypaHBHOﬁ CTCIICHHU, CTCIICHU C pPalyvOHAJIbHBIM II0KAa3aTCJICM, norapH(bMa, 3HA4YCHUA
TPUTOHOMCTPHUUCCKUX BI)Ipa}KeHI/Iﬁ Ha OCHOBC OHpGI[CJ'IeHI/Iﬁ N OCHOBHBIX CBOﬁCTB, IIOJIB30BAaTbHCA OHGHKOﬁ 151 HpI/IKI/I,Z[KOﬁ IIpu
IIPAKTUYCCKUX pacuCTax,

® BBLINOJHATH TOXKJIECTBEHHBbIE NPEOOpPa30BaHUS TPUTOHOMETPUUYECKUX, UPPALUOHAIbHBIX, CTEHNEHHBIX, IOKA3aTEIbHBIX U
Jorapu(pMUYECKHX BBIPAXKECHHI;

® BBIYHMCIISTH 3HAYEHUS YHCIIOBBIX U OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISISI HEOOXOIMMbIE TIOJICTAHOBKH M MPE0Opa30BaHUS;

® OIpeAesATh 3Ha4eHHsI (PYHKIIMU [0 3HAUEHUIO apryMEHTa MIPU Pa3INyHbIX COC00ax 3adaHus PYHKINU;

® OMNUCHIBATh MO IpaduKy U B MPOCTEUIINX CIIy4asiX 0 (popmyIie MOBEACHHUE U CBOMCTBA (PYHKIINIA;

® CTPOUTHh TpapUKUA JIUHEHHOW, KBAAPATHYHON, TPUTOHOMETPUYECKUX, CTEMEHHOH, IMOKAa3aTeIbHOW W JOrapupMuyecKon
bynxmii;

e pelaTh ypaBHEHHs U HEPABEHCTBA, UCIIOJIb3YS CBOMCTBA (PYHKIMN U X TpaduKy;

® pemarh palnudoOHalbHbIE, TPUTOHOMETPUUYECKHE, HppalMOHAIbHBIE, IOKa3aTelbHble (MpocTedinre) U JorapudMHuYecKue
(npocTelinye) ypaBHEHUS;

e pelaTh pallMOHANIbHBIE, IOKa3aTeNbHbIe (ITpocTeiire) 1 Jorapugmuueckue (IpocTeiiire) HepaBeHCTBa;

® COCTAaBJIATh YPABHEHHUs U HEPABEHCTBA 110 YCIOBUIO 3aJ1a4U;

® HCIOJIb30BATh IpapruecKuii METO JJisl MPUOIMKEHHOTO PEIICHHS] YPAaBHEHUN U HEPABEHCTB.

® JCIOJb30BaTh MPUOOPETEHHBIE 3HAHUSA U YMEHHS B MPAKTUUECKON EATEIbHOCTH U MOBCEIHEBHOM KU3HU JJISl TIOCTPOCHUS U
MCCIIEIOBAHNS IPOCTEUIINX MATEMATUYECKUX MOJIEIIEH.



