ITosiHOE HauMEHOBaHUE MPOTrPaMMBbIL
(c yka3aHueM IIpeaMeTa U Kiacca).

PABOYAA ITPOI'PAMMA 110 y4eOHOMY NpeIMETy
«Anrebpa 1 Hayana MaTeMaTH4IecKoro anammsa» s 10-11
KJIaCcCOB

Mecto yueOHOro npenMera B
CTPYKTYp€ OCHOBHOM
00pa3oBaTenbHON TPOTrPaMMBIL.

B cTtpykType 0CHOBHOI 00pa30BaTEIbHOM MPOrPaMMBI
yueOHBII TpenMer «Anredpa W Havyaja MaTeMaTHYECKOTO
aHaJIN3ay SIBJISIETCS COCTABHOM YacThIO Y4eOHOro TUIaHa.

HopmaTuBHas ocHOBa pa3paOoTKu
IIPOrPaMMBbI

1. denepanbHbIi TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIN
CTaHJApT OCHOBHOT'O 00IIEro 00pa3oBaHus

2. OcHoBHas oOpa3oBaTeibHas IpOrpaMma OCHOBHOT'O
obmero oOpa3oBaHmsL.

3. 3akon «O0 obpazoBanuu B POy

Peanuzyembie YMK

YuebHuk 1 yactb «Anrebpa 1 Hayana
MatemaTmuyeckoro aHanmsa» 10-11 knaccebl.
YuebHuk ana obuieobpasoBaTtenbHbIx
opraHum3aumm (6a3osbln yposeHb) ABT.. Al
Mopakoswuy, 1.B. CemeHoB/ Mocksa, MHeMoO31Ha
2020-2021r

3ajauHuK 2 yactb «Anrebpa 1 Hayana
MateMaTnyeckoro aHaausa» 10- 11
Knaccol.YyebHuk ans obuieobpasoBaTesibHbIX
opraHum3aumy (6a3osbln ypoBeHb) ABT.. Al.
Mopakosuy, 1.B. Cemenos, J1.0. leHunuieBa, T.A.
Kopetukosa, T.H. Muwyctnna, E.E. TyabumHckan/
Mocksa, MHemo3mHa 2020-2021r

Meronuueckoe nocodue At yauTens «Anredpa U Hadaja
anammsa» 10-11 knaccel. ABt.: A.I'. Mopakoswuy, I1.B.
CemeHOB

KonTponsubie pabothl «Anredpa 1 Havana ananuza» 10,
11 xnaccel. ABrop B.W. I'mu3Gypr

KonnuectBo 4yacoB 1 peanusanuu
POrpaMMBl

He menee 20449 3a 3 roga, 10-11 kmaccel — 2 9 B HEAEIIO

Hata yrBepxxaenus. Oprassl u
JIOJDKHOCTHBIE JIMIA (B COOTBETCTBUH

[Iporpamma pazpaborana yyuTensiMid MaTeMaTHKU
MBOY I'myookunckoit kazauneid COILLI Nel, cornacoBana




¢ YcTaBoM OpraHu3aiii),
MPUHUMABIIHE yIaCcTHE B
pa3paboTKe, pacCMOTpEHUH,
MPHUHSTHH, YTBEPKICHUN paboueit
MPOrpaMMBbl

3aMeCTUTENEM JUPEKTOpa U YTBEPKACHA AUPEKTOPOM
MBOY I'ny6okunckoit kazaubeit COLL Ne 1..  Ilpuka3
ot 31 aBrycra 2022r. Ne03-232

Iens peanu3anyy NporpaMMel.

OBJIaJICHHE CUCTEMOM MATEMAaTUYECKUX 3HAHUW U YMEHMUH,
HEOOXOAMMBIX  UIi  TPUMEHEHHS B  MPAKTUYECKOU
JACATCIBbHOCTH, HU3yUuCHUA CMECKHBIX JHUCITUIIIINH,
POJOJKEHHs 00pa30BaHUS;

HHTEJUIEKTyaIbHOE Ppa3BuUTHE, (OPMUPOBAHHE KAYECTB
JIMYHOCTH, HCO6XOZII/IMI)IX YCJIOBCKY IJId HOHHOHGHHOI\/'I
JKU3HU B COBPEMCHHOM O6III€CTB€I SICHOCTb M TOYHOCTH
MBICIIU, KPUTUYHOCTHb MbLIIJICHUA, WHTYHULHUA, JIOTHYCCKOC
MBIIIJICHUEC, QJICMCHTHI aﬂropHTMH‘IeCKOﬁ KYJBTYPBbI,
MPOCTPAHCTBEHHBIX  TMPEACTABICHUM, CIHOCOOHOCTH K
IIPEOJOJICHUIO TPYIHOCTEN;

(opMupoBanue mnpeacTaBIEHUH 00 HUACIX M METOAAX
MaTEeMaTHUKH KaK YHUBEPCATHHOTO SI3bIKAa HAYKW W TEXHUKU,
CpencTBa MOACTUPOBAHUS SBJICHUH 1 MPOIIECCOB;

BOCIIMTAHME  KYJIbTYpPhl  JIAYHOCTH, OTHOLIEHUA K
MaTeMaTHKe KaK K YacTH OOIIEYeIOBEYECKOW KYJIbTYPHI,
IIOHUMAHUE 3HAYUMOCTH MaTeMAaTHKW JUIsl  Hay4dHO-
TEXHUYECKOr0 Iporpecca.

HCHOJII:?»yCMBIC TCXHOJIOIr'HH1

PazBuBarormiero o0OydaeHwsI, 1 pepeHITPOBAHHOTO
o0OydeHws, nH(pOPMAITMOHHO-KOMMYHUKATHBHEIE,
3I0POBhECOEPEKECHUS, CHCTEMHO-/IESITEIbHOCTHBIN MOJIXO]L,
TEXHOJIOTHUS TPYIIIIOBON PabOThI, TEXHOJIOTHSI TTPOOIIEMHOTO
o0OydeHws, WTPOBBIC  TEXHOJIOTMH,  OOy4eHHE B
COTpyIHUYECTBE (KOMaHAHAs, TPYIIIIOBas paboTa)

TpeOoBaHMS K YPOBHIO ITOJITOTOBKH
00yJarommxcst

B pe3yabTate n3yuyeHusi MAaTEMATHKH HA
0a30BOM YPOBHE YUYeHHK JOJKEH: 3HAMb
/nOHUMamo

* 3HAaYEHHE MATEMaTUYeCKON HAYKHU ISl pEeIeHUS
3a71a9, BOSHUKAIOIINX B TEOPUH U TMIPAKTUKE; ITUPOTY
7 B TO )€ BpeMs OTPaHNICHHOCTH ITPAMEHCHU S
MaTeMaTHYECKUX METOIOB K aHaIIU3y U
HCCJIEMOBAaHHIO TIPOIECCOB U SBIICHUU B PUPOJIE U
00I1IeCTBE;

* 3Ha4YeHHE MPAKTUKH H BOIIPOCOB, BOHUKAIOIINX B
camoii MaTeMaTuke it GOpMHUPOBaHUS U
Pa3BUTHS MAaTEeMaTHYECKON HayKH;

WCTOPHIO Pa3BUTHS MOHATHS YUCIIA, CO3TAHUS
MaTEMaTHYECKOr0 aHaIn3a, BOSHUKHOBEHHS U
pa3BUTHS TEOMETPUU;

* YHUBEpCAIBHBIN XapaKTep 3aKOHOB JIOTHKH
MaTeEMaTHYECKUX
paccyXJeHnil, X MPUMEHUMOCTb BO BCeX 00JacTsIX
YEeJIOBEUCCKON
JeITEIbHOCTH,

* BEPOSTHOCTHBIN XapaKTep Pa3InYHBIX MPOILECCOB
OKPYKAOIIIEr0 MUPA;

Auredpa




ymemsp

* BBHINONHATH apudMeTHUecKue AeicTBuUs,
codeTast yCTHBIC H
NUCbMEHHBIE IPUEMBI, TIPUMEHEHUE
BBIYHMCIIUTEIBHBIX YCTPOMCTB;

HaXOJMTh 3HAUCHHS KOPHS HATYpaJIbHOM CTENeHH,
CTEIEeHH C PallMOHAIBHBIM MIOKa3aTeneM, Jorapugma,
UCTIONB3YS MPHU HEOOXOAUMOCTH

BBIUMCIIMTENBHBIC YCTPOWCTBA; MOJIB30BATHCS
OLEHKOW M NMPUKUJIKON

IpH MPAKTUYECKUX pacyeTax;

* MPOBOJUTH IO U3BECTHHIM (popMyrnam u
MpaBujaM peoOpa3oBaHus OYKBEHHBIX BBIPAKCHUM,
BKJIFOUAOIIUX CTEIEHH, PaJIUKAaIIbI,
norapu@Mbl ¥ TPUTOHOMETpHUYECKHE (YHKITUH;

* BBIYHCISTH 3HAYCHUS YUCIOBBIX U OYKBEHHBIX
BBIPAKEHUH,

OCYILIECTBIISISE HEOOXOJMMBIE TTOACTAHOBKHU U
npeoOpa3oBaHus;

UCIOJIb30BaTh TPUOOPETEHHBIC 3HAHUS 1 YMEHUS B
MPaKTUYECKOMN

JESITENIBHOCTH U TIOBCETHEBHOM KU3HU IS

* MPAKTHYECKHUX PACUETOB IO Gopmyam,
BKJTIOUasi HOpMYIIHI,
coJiep)Kalllne CTENEeHH, paJrKalbl, JorapupMbl 1
TPUTOHOMETpUYECKHE (PYHKIIVH, UCIIONB3YsI IPU
HEOOXOAMMOCTH CIIPaBOYHBIE MaTe
pHATBI U IPOCTEHUIINE BEIYUCINTEIbHBIE YCTPOWCTBA;

Dynknuu v rpaguku

ymemp

* ONpeneNsITh 3HaYCHHE (PYHKIUU 110 3HAYCHUIO
apryMeHTa npu
pa3IUUHBIX crocobax 3agaHus pyHKIUN;

* CTpOUTH rpadMKu N3YIeHHBIX (PYHKITHI;

* ONMCHIBATH IO TPaQUKy U B IPOCTEHIINX CIydasx
o popmyse,

MOBEJEHNE U CBOICTBA (PyHKIMI, HAXOMUTH T10
rpaduky QyHKINH
HanOOJNbLINe U HAUMEHbIINE 3HAaUCHHUS;

* pewath ypaBHEHHS, IPOCTEHIINE CUCTEMBI
YpaBHEHUH, UCTIONB3YS CBOHCTBA (PYHKIIUIHU UX
rpauKoB;

HCIO0JIb30BATh NIPUOOPEeTEHHbIe 3HAHUA U
YMEHHSI B IPAKTHYECKOH AesiTeIbHOCTH U
TOBCEIHEBHOM KM3HM IS

* OIMCAaHUS C MOMOIIbIO QYHKUNH pa3IUYHBIX
3aBHCUMOCTEH,

IpeICTaBICHUS UX IpaQUUeCcKH, HHTEPIPETalun
rpa)MKoB;

Hauana maTeMaTH4ecKoro anajamsa

ymembp
* BBIYHCIATH MPOU3BOIHBIC U
MepBOOOPA3HBIEITEMEHTAPHBIX




(GbyHKUMH, UCHIONB3Ys CIIPaBOYHbIE MaTEPUAIbL;

* HCCIEAOBaTh B MPOCTEHIIHNX CIydasx
(GyHKUMH HAa MOHOTOHHOCTH, HAXOIUTh
HanOoNbIIME U HAUMEHbINE 3HAaUeHUS QYHKIUH,
CTPOUTH TPaQUKN MHOTOUYICHOB U MPOCTEHUILINX
palMoOHATBHBIX QYHKIMHCUCIIONB30BAHUEM
armapaTta MaTeMaTH4YeCKOro aHaln3a;

* BBIUMCIATH B MPOCTEHIINX CIy4yasx IUIOMIAAN C
MCIOJIb30BaHUEM NIEPBOOOPAZHON;

HCIO0JIb30BAaTh NPUOOpPeTEeHHbIe 3HAHUS 1
YMeHHS B IPAKTHYeCKOM /1esiITeJIbHOCTH H
NMOBCeHEeBHOM KM3HU JJIS:

* pelIeHus MPUKIaJHBIX 33a/1a4, B TOM YHCIIe
COLIMAJILHO-DKOHOMUYECKUX U PU3HUECKHUX, HA
HanOoJbIINE U HAMMEHBIINE 3HAYCHUS, Ha
HaXO0)X/IeHHEe CKOPOCTH U YCKOPEHHUS;

YpaBHeHus U HEPABEHCTBA

ymenp

¢ pfuaTh palvoOHaAJIbHBIC, ITOKA3aTCIIbHBIC U
nmorapupmMudecKkrue
ypaBHEHHUS U HEPABEHCTBA, IIPOCTENIIINE
HppalrOHAIBHBIE U TPUTOHOMETPUYECKUE YPABHEHUS,
HUX CUCTEMBI,

* COCTaBJISITH YPAaBHEHUS U HepageHcmad 1o
YCIIOBHIO 3aJa9H;

* HCIOJIb30BATh IpadUvuecKuil METO IS
NPUOIKEHHOTO PEIIeHNs] YpaBHEHHUH U
HEPaBEHCTB;

* n300pakaTh Ha KOOPAMHATHON TIOCKOCTH
MHOK€ECTBA PELICHUM MPOCTEHIINX YPAaBHEHUN U UX
CHCTEM;

HCMO0JIb30BaTh NPUOOpPeTEeHHbIe 3HAHUS U
YMeHHS B MPAKTHYeCKOM 1eSITeIbHOCTH H
NOBCEIHEBHOM KU3HH JJIS:

* IOCTPOEHU S ¥ WCCIIEOBAHUS MPOCTEHIITIX
MaTeMaTHIeCKUX
MoJeneH;

jieMeHTbl KOMOMHATOPUKH, CTATUCTUKHA U TEOPUH
BEPOSITHOCTEM

ymemsp

* pemaTh MpOoCTEHIe KOMOMHATOPHBIE 3a/IaUH
METOJIOM TIepedopa, a TaKXKe C UCIOIb30BAHHEM
HU3BECTHBIX (HOPMYIT;

* BBIYHCIATH B IPOCTEUIINX CIydasX BEPOSTHOCTH
COOBITHH Ha
OCHOBE TIOJICUETa YKCIIa UCXOJIOB;

HCIMO0JIb30BATh NMPUOOPETEeHHbIE 3HAHUS U
YMeHHS B MPAKTHYeCKO JeSITeIbHOCTH H
MOBCEIHEBHOM KU3HH JJIS:

* aHaNM3a peaTbHBIX YHCIOBBIX JaHHBIX,
MpEeACTaBIEHHBIX
B BUJIE AMarpaMm, rpa)uKoB;

* a”anm3a UHGOPMAIMH CTATHCTHYECKOTO
XapakTepa.




10.

Meroasl ¥ GOPMBI OLIEHKH
pe3yabTaTOB OCBOEHUS

(poHTaNbHBIN ONpOC, cCaMOCTOsATENbHAs padoTa,
TECTUPOBAHHE, KOHTPOIbHBIE Pa0OTHI, MPOBEPOYHBIE
paboThl, MAaTEMaTHYECKU € TUKTAHTBL




MyHuuMnaJbHoe 0I0KeTHOe 00111e00pa3oBaTe/IbHOE YUpesKIeHUe
I'ny0oxknHCcKas Ka3aubsl cpeiHsAs o0meo0pa3oBaTenbHas mKoaa Nel
Kamenckoro paitona PocroBckoii odJ1actu
(MBOY I'nyookunckas kazaubss COL Nel)

YT1Bepxkaaro

Hupexkrop MBOY TI'nyOokuHckoi

kazaubeit COILI Nel

M.C.HekpacoBa
npuka3 ot « 31 » 08 2022 T Ne. 03 - 232

PABOYAA ITPOT'PAMMA

IIo ajireope M HAYaJaM MaTeMaTHYeCcKOoro aHajau3a

VYpoBenb o6pazoBanus (Kiacc): cpeiHee ob1iee oOpazoBaHue,

10-11 kmacc

KoxnuecTBO 4acos: 204 yaca

Yyurenb wiaM rpymnmna yuautenei (pa3padoTurkoB paboyeil mporpaMMel)

MO vuyuteneir MaTeMaTHUKA (Macrotuaa H.A. . Yenosa

0O.B..Kapesa JI.IO.. Tapan H.A.)

[Iporpamma pazpabortana B coorBeTcTBUU ¢ PI'OC OO0, Ha ocHoBe [IpumepHOi
MpOrpaMMbl  CpeHero o0mero oO0pa3oBaHus MO MaTEMaTUKE U  MPUMEPHBIX
pabounx mporpaMm Mo ajaredpe M Hadajam MaTeMarudeckoro ananmusa s 10-11

KJIAaCCOB  001e00pa3oBaTeNbHbIX  yupekaeHuil. ABTopbl MopakoBuy AL,
Cemenos I1.B. (M.: Muemo3una , 2012r)




INVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

OcBoenne yueOHOTO Kypca «Anredpa W Havajla MaTEeMaTHYECKOTO aHajIu3a»
JIOJKHO 00€CIieurBaTh JOCTUKEHUE HAa YPOBHE OCHOBHOI'O 00IIero 0O0pa3zoBaHUs
CIEYIONINX JIMYHOCTHBIX, METANpPEAMETHBIX M TPEIMETHBIX 00pa30BaTEIbHBIX
pe3yabTaTOB:

JINYHOCTHBIE pe3yabTAThI:

BOCIIUTAHUE POCCUUCKOUN TPaKJaHCKON UJIEHTUYHOCTHU: NATPUOTU3MA,
yBakeHUs K OTeUeCcTBY, OCO3HAHUS BKJIaJa OTEUYECTBEHHBIX YUEHBIX B
pa3BUTHE MUPOBOM HAYKH;

OTBCTCTBCHHOC OTHOIICHUC K YUCHUIO, TOTOBHOCTH U CIIOCOOHOCTh
O6y‘IaIOH_II/IXC$I K CaMOpa3BUTUIO U CaMOO6pa30BaHI/IIO Ha OCHOBC
MOTHBAIIUHN K O6yquI/IIO U IIO3HAaHUIO,

OCO3HAHHBIN BBHIOOP U MOCTPOCHUE JabHEHINICH MHANBUIYaTbHON
TpaeKTOpUU 00pa3oBaHMs Ha Oa3e OPUESHTUPOBKH

B Mupe npodeccuii U mpoecCHOHANBHBIX MPEANOYTEHUHN C YUYETOM
YCTOWYMBBIX [MO3HABATEIILHBIX HHTEPECOB, a TAK)KE HA OCHOBE
dbopMUpOBaHUS YBAKUTEIBHOTO OTHOILICHUS K TPYAY, Pa3BUTHE OIbITA
y4acTHs B COIMAIBHO 3HAYMMOM TPYIE;

yMEHHE KOHTPOJIMPOBATH MPOIIECC U PE3YNIbTAT YUYEOHON U MaTeMaTUYECKON
NEeSITeTbHOCTH;

KPUTUYHOCTDb MBINUJICHWA, MHUOIWNATUBA, HAXOAUYHNBOCTh, aAKTUBHOCTD IIPpH
PCUHICHUHU MATCMATUYCCKUX 3a1a4.

MeTanpeaMeTHbIe Pe3yJbTaThl:

YMEHHE CaMOCTOSITEILHO OMPENEIISATh eI CBOETO 00YUEeHHsI, CTABUTH U
dbopmynupoBaTh 17151 ceOs HOBBIC 3a7a4M B yu€Oe, pa3BUBATh MOTHUBBI U
WHTEPECHI CBOEH MMO3HABATEIBHOU 1€ TEIbHOCTH;

YMEHHE COOTHOCUTH CBOM JECUCTBHUS C INIAHUPYEMBIMU PE3yJIbTaTaMH,
OCYILIECTBIIATH KOHTPOJIb CBOEH JIESITEIBHOCTH B ITPOLECCE JOCTUKEHHUS
pe3ynbTaTa, ONpenessaTh COCOObI IEUCTBUM B paMKaX MPeII0KEHHBIX
yCIIOBUH U TpeOOBaHUN, KOPPEKTUPOBATH CBOU JCHCTBUS B COOTBETCTBUU C
VU3MEHSIIOLICICS CUTyaluen;

yYMEHHE OINPEACNATh MOHATHSA, CO3/IaBaTh 0000IICHMS, YCTaHABINBATh
aHaJIOTUH, KIacCU(UIIMPOBATH, CAMOCTOSITEILHO BEIOMPATh OCHOBAHUS U
KpUTEPUU JJIs1 KlTacCU(UKAIUU;

YMCHHUC YCTaHABJIMBATb IPUYNHHO-CICACTBCHHEBIC CBA3U, CTPOUTH
JOIrM4YCCKOC PaCCyKACHUC, YMO3AKIIOUCHUC (I/IHILYKTI/IBHOC, ACOAYKTHUBHOC U
10 aHaIIOFI/II/I) Hn JCJ1aTb BBIBOJBI,



Pa3BUTUC KOMIICTCHTHOCTH B 00J1aCTH MCIIOIHL30BaHUS I/IH(I)OpMaI_II/IOHHO-
KOMMYHHUKAIITUOHHBIX TGXHOJ’IOFHfI;

NepBOHAYAJIbHBIE MPEJCTaBICHUS 00 UIEAX U O METO/IaX MAaTEMATUKU KaK
00 yHHBEPCAJIIbHOM S13bIKE HAYKH M TEXHUKH, O CPEICTBE MOJCIUPOBAHUS
SIBJIEHUU U IIPOLIECCOB;

yYMEHHE BUAECTh MAaTEMaTHUECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEeMHOMN
CUTyalluu B IPYTUX JUCUUILINHAX, B OKPYKAIOILIEH )KU3HU;

yYMEHHE HaXOAUTh B PA3JIMUHBIX UCTOYHHKAX MHPOPMALINIO, HEOOXOIUMYIO
JUTSL pelIeHUs] MaTeMaTUYEeCKUX MPoOJIeM, U IPEICTABIATh €€ B MOHATHOM
dopMe, MpUHUMATh PEILICHUE B YCIOBUAX HEMOJIHON WM U30BITOYHOM,
TOYHOM WJIM BEPOSITHOCTHOM MH(OpMALINK;

yYMEHHUE MOHUMATh U UCIIOJIb30BATh MATEMATUUECKUE CPEACTBA HATIISJHOCTH
(rpaduku, TaGNUIIBI, CXEMBI U JIP.) AJIs1 WUTIOCTPALlMU, HHTEPIIPETAIIUH,
apryMeHTalluu;

YMCHHUC BBIABUTATH THIIOTC3bI ITPU PCUHICHUU 3a1a491, IOHNUMATh
H€O6XOIII/IMOCTB HUX IIPOBCPKU,

IMOHNMMAHHC CYINIHOCTH aJITOPUTMHYCCKUX HpC,I[HI/IcaHI/Iﬁ U YMCHHC
HGﬁCTBOBaTB B COOTBETCTBHHU C IMMPCAJIOKCHHBIM AJITOPUTMOM.

IIpeameTHbIe pe3yabTaThl 00yueHusi MatemaTuke B 10 kiacce:

bopMyIHpPOBATH TEOPEMBI O CBOMCTBAX TPapUKOB YETHBIX U HEUETHBIX
byHKIHH,

HAXOJUTh HAMOOJbIIEe M HANMEHBIIIEEe 3HAUCHHS (YHKIIUU HA MHOYKECTBE
no e€ rpaduxy,

UCCIIeIoBaTh (QYHKIIHIO, 3aJJaHHYI0 (OPMYJIIOi, Ha YETHOCTh, CTPOUTD
rpaduky QyHKINHA, UCTIONB3YS YETHOCTD UM HEUETHOCTD.

bopMyITHpPOBATh ONPESICHNE CTSIICHHON (YHKIIMH C IIEIBIM TTOKa3aTeJIeM.

OTHCHIBATHh CBOWCTBA CTETICHHOW (DYHKIIMH C IIEITBIM TOKa3aTeIeM, BhIICTSS
Cilydau 4YETHOM M HEUETHOM CTEIEHU, a TAKKE HATYPAJIIbHOM, HYJIEBOU U
1EJIOW OTPULIATEILHON CTETICHH.

Crpouts rpaduku GyHKIIUN HA OCHOBE Ipaduka CTENIEeHHONW (PyHKIUHU C
LETIBIM TTOKa3aTeseM.

Haxonuth HanOobliee 1 HaMMEHbIIIEEe 3HAYCHUS CTEIICHHON (DYHKIIMH C
LI€JIBIM TOKA3aTeJIEM Ha MTPOMEKYTKE.



dbopmynupoBaTh OnpejereHue paauaHHon Mepsol yria. Haxonuts
paglHaHHYI0 MEpPY yIvia II0 €ro rpaJlyCHOU Mepe U rpalyCHYyI0 Mepy yria Io
€ro paauaHHOU Mepe. BBIUNCIATE JJIMHBL YT OKPY’KHOCTEN.

DopmMynUpPOBaATH ONPEACIICHU KOCUHYCA, CUHYCA, TAHI'€HCA U KOTaHI€HCa
yria noBopoTa. BbIACHITH 3HAK 3HAUEHU TPUTOHOMETPUUECKUX PYHKIUH.
YIpomars TPUrOHOMETPUYECKUE BBIPAKEHHUSI, UCIIOJIB3YsI CBOWCTBA
YETHOCTU TPUTOHOMETPUUECKHUX (DYHKIIHM.

®opMyIUpoBaTh ONpeEEICHUS NEPUOIUIECKON PYHKIUH, €€ TTaBHOTO
nepruoaa. Ypouarh TPUrOHOMETPUYECKUE BBIPAKEHUSL, UCIIOIb3Ys
CBOICTBA NEPUOJUYHOCTH TPUTOHOMETpHUUECKUX DYHKIMI. OnHChHIBaTh
CBOicTBa TpUroHoMeTpuideckux GyHKkuud. CTpouTh rpaduku GyHKIUN Ha
OCHOBE I'pa(UKOB YETHIPEX OCHOBHBIX TPUTOHOMETPUUECKUX (DYHKIIHIA.

[IpeoGpa3oBbIBaTh TPUTOHOMETPUUYECKHE BBIPAKEHUSI HA OCHOBE
COOTHOILIEHUH MEXTy TPUTOHOMETPUYECKUMU (DYHKIIMSIMU OJTHOTO U TOTO
xe aprymenTa. 1o 3HaueHusIM OAHON TPUTOHOMETPUUECKON (DYHKIINH
HAXOAUTh 3HAYEHUSI OCTAIbHBIX TPUTOHOMETPUUECKUX (PYHKIIUHN TOTO K€
apryMeHTa.

[TpeoOpa3oBEIBATH TPUTOHOMETPUUYECKHE BBIPAXKEHUS HA OCHOBE (popMyIT
cinoxxenus. Onupasch Ha GOPMYJIIbI CIIOKEHUS, JOKAa3bIBATh ()OPMYIIBI
npuBeeHUS, GOPMYJIBI ABOMHBIX YTIIOB, (GOPMYITBI CYMMBI B Pa3HOCTH
CHUHYCOB (KOCHHYCOB), (hOpMYJIBI TPEOOPa30BaHUS MPOU3BEICHUS
TPUTOHOMETpUIECKUX (pyHKINI B cymmy. [IpeoOpa3oBeIBaTh
TPUTOHOMETPUIECKUE BBIPAKECHUS HA OCHOBE ()OpMYJT IPUBEIEHUS, (HOPMYIT
JIBOMHBIX U TIOJIOBHHHBIX YTJI0B, ((OPMYII CYMMBI U Pa3HOCTH CHHYCOB
(kocuHyCOB), hOopMyJT TTpeoOpa3zoBaHUsI IPOU3BEICHHUSI
TPUTOHOMETPUICCKUX (PYHKIIUN B CyMMY

dbopMynHpoBaTs OMpeeIeHUs] apKKOCUHYCA, apKCUHYCa, apKTaHTeHCa,
apkkoTaHrenca. Haxonutb 3HaueHHsI OOpaTHBIX TPUTOHOMETPHUUECKUX
(bYHKIUH 11 OTACIBbHBIX TAOIMYHBIX 3HAUCHUH aprymenTa. Mcnonb3ys
MOHATHS aPKKOCHHYCA, apKCUHYCA, apKTAHI€HCA, apKKOTAaHI€HCa, PEIIaTh
IIPOCTEUIIINE TPUTOHOMETPUYECKUE YPABHEHMUS.

dopMynUpoBaTH CBONCTBA 00PATHBIX TPUTOHOMETPUUECKHUX (DYHKITHIA.
Ctpouts rpaduku QyHKITUH HA OCHOBE TPa(UKOB YETHIPEX OCHOBHBIX
00paTHBIX TPUTOHOMETPUUYECKUX QYHKIIUNA. Y TIPOIIATh BHIPAKCHUS,
coJiepKaIue 00paTHbIE TPUTOHOMETPUYECKUE (QYHKIIUU.

Pacno3znaBath TpUroHOMETpHUUYECKHNE YPaBHEHUS U HEPABEHCTBA. Pemarh
TPUTOHOMETPUUYECKUE YPABHEHUS, CBOSIIINECS K alNreOpanyeckum
YPAaBHEHUSM, B HACTHOCTH PEMIATH OJJHOPOJHBIE TPUTOHOMETPUUECKUE
YpaBHEHUS MEPBOM U BTOPOU CTEIMEHHU, a TAKXKE pPelIaTh
TPUTOHOMETPUUECKHUE YPABHEHUS, IPUMEHSISI METOJI PAa3JI0KEHUS Ha
MHOKUTENH.



PemaTe npocreiiime TpUroHOMETPUYECKUE HEPABEHCTBA

HCIIOJIB30BaTh METOJ MaTEMATHYECKON MHIAYKIIUH IIPU TOKA3aTEIbCTBE
PaBEHCTB (HEPABEHCTB, YTBEPKAECHUHN O IETUMOCTH LIETBIX YUCEI),
3aBUCAIINX OT IEPEMEHHOM, TPUHUMAIOLIEN HATYpaJIbHbIE 3HAUCHUS.

Pasnmuuathe MHOXKECTBA U YIIOPSI0UCHHBIC MHOKeCcTBAa. DOPMYIUPOBATH
OTpeICIICHUS MIEPECTAHOBKM KOHEYHOIO MHOYKECTBA, Pa3MEICHUS

U3 N 3JEMEHTOB 10 K, coueTanus (KOMOMHAIIMK) U3 N 3JIEMEHTOB 110 K.
BBIUHCISATH KOJMYECTBO IEPECTAHOBOK KOHEYHOIO MHOXKECTBA,
pasMeIeHHI U3 N 3JIEMEHTOB 110 K, a TaK)Ke KOJHMUYECTBO COYCTaHU I

13 N 3JEMEHTOB 110 K.

[Tpumensts hopmyny Ounoma HetotoHa u Tpeyronsnuk Ilackans ans
COKpAIIEHHOTO YMHOKEHUS

IIpeameTHbIe pe3yabTaThl: 11 KiIace

METO/IbI PEIlIeHUs MTOKA3aTeIbHBIX YPABHEHUN U HEPABEHCTB U UX CHCTEM;
BBIUUCTSITH TPOU3BOIHYIO CTETIEHHON (DYHKIIMHM U KOPHS;
HaXOJUTh MPOU3BOJAHBIE CYMMbI, Pa3HOCTH, IPOU3BEECHHUS, YaCTHOIO;
IIPOM3BOJIHBIE OCHOBHBIX 3JIEMEHTAPHBIX () YHKIINIA;

HaXOAUTh MPOU3BOJIHBIE JIEMEHTAPHBIX (YHKIUN CI0KHOTO apryMEHTa;
HAXOAUTh MHTEPBAJIBI BO3pacTaHus U yObIBaHUS (PYHKITHI;

CTPOUTH ICKU3 Tpaduka HeMpepbIBHON (PYHKIIUH, OTIpeAeIEHHON Ha
OTpEe3Ke;

HaXOJIUTh CTAIIMOHAPHBIC TOYKU (PYHKIIH, KPUTHICCKHE TOUYKH U TOUKH
IKCTPEMYMa;

IPUMEHSTH MPOU3BOIHYIO K UCCIIEOBAHUIO (DYHKIIMI U MTOCTPOCHUIO
rpaduKoB;

HAXOJUTh HAMOOJIbIIIEe M HANMEHbIIIEE 3HAUCHHUE (PYHKIUY;

IPOBOAUTH MH(GOPMAITMOHHO-CMBICIIOBOM aHAIN3 TPOYUTAHHOTO TEKCTa B
yu4eOHUKE, y9acTBOBATh B AUAJIOTE, PUBOIUTH MPUMEPHI;

apryMEHTHPOBAHO OTBEYATh HA MMOCTABJIEHHBIE BOIIPOCHI, OCMBICIMBATh
OIINOKH U UX YCTPAHSTH;

JIOKa3bIBaTh, YTO JJAHHAS (DYHKIIHS SBIISICTCS IIEPBOOOPA3HOM IS IPyTron
JTaHHON (QYHKITUY;

HaxOJIUTh OJIHY U3 MEPBOOOPA3HBIX AJIsI CYMMbI (YHKIHMHN U TPOU3BEICHUS
(GYHKIMM Ha YKCIIO, UCTIOIb3YS CIIPABOYHbIE MaTEPHUAIIbL;

BBIBOJUTH MTPaBUJIa OTHICKAHUS IEPBOOOPA3HBIX;



M300pakaTh KPUBOJIUHEHHYIO TPANELHIO, OTPAaHUYEHHYIO rpaduKkamMu
AIIEMEHTAPHBIX (DYHKIIMIA;

BBIYUCIISITh HHTETPAJ OT AJIEMEHTApHON (DYHKIIMH ITPOCTOTO apryMEHTa T10
dopmyne  HrroToHa JleliOHMIIA C TOMOIIBIO TAOIHIIBI IEPBOOOPA3HBIX U
NIPAaBWJI UHTETPUPOBAHUS;

BBIUUCIATH IJIOMAAb KPUBOJIMHEHHON Tpaneuu, OrPAHUYEHHON NPSIMBIMU
X =a, X =b, ocbto OX u rpa)uKOM KBaJpaTUUYHON (YHKIUU;

HaXOAUTh IUIOLIA(b KPUBOJIMHENHON TpAalleLIMU, OTPAaHUYEHHON
napaboJiamu;

BBIYUCIIATH ITYTh, HpOﬁI[CHHBIfI TCJIOM OT Ha4daJila ABMXXCHUA 1O OCTAHOBKH,
CCJIM U3BCCTHA €T0 CKOPOCTh,

MPOU3BOAUTH JIEUCTBUS C KOMIIJIEKCHBIMHA YUCIIAMU;
n300paxaTh (UTyphl Ha KOMIUIEKCHOM IJIOCKOCTH;

IMOJIB30BATHCA PA3JIMYHBIMU UHTCPIIPCTAIUAMU KOMIIICKCHBIX YUCCIT IJIA
peuiCcHusd 3a1a4.

UCITIOJIb30BaTh OCHOBHBIC METO/IbI PEIICHUS KOMOMHATOPHBIX, JIOTHYECKUX
3a11a4;

p33pa6aTBIBaTI> MOACIN METOA0OB PCIICHUA 3ad4, B TOM YUCIIC U IIPpU
IIOMOIITH Fpa(I)OBOFO MOICIIMPOBAHMU,

MMePCXOoaAUTDb OT UJACH 3add4YN K aHaHOTHqHOﬁ, Ooiee HpOCTOﬁ 3agadc, T.C. OT
OCHOBHOM NOCTAaHOBKH BOIIPOCA K CXCMC,

YCTaHABJIMBATH CBS3b MEXY CTENICHBIO U JOTapuMoMm;
BBIUUCTISIT JOrapu(M YKCIia Mo ONPeACIICHHIO;

PUMEHSTH CBOMCTBA JOrapu(pMOB;

BBIp@XKaTh JaHHBIN JorapudM depe3 AECITUIHBIN U HATYPaIbHBIN;

IPUMEHSTH OTpeieieHne TorapupmMudeckor GyHKImH, e€ CBONCTBA B
3aBUCUMOCTH OT OCHOBAHUSI;

OTIpEICIISATh 3HAaYCHNE (YHKITUY 110 3HAYCHHUIO apryMEHTA IPH Pa3InIHBIX
criocobax 3amanusi GyHKIUY;

pemiath npocreimme TorapuMUIeCKue YpaBHEHUS, UX CUCTEMBI;

OPUMEHATH PA3IUYHbIE METO/IbI JAJIsSl PEIICHHS JOorapu(pMUUIECKUX
YPAaBHEHUN;

pemaTh npocTeinme gorapuMuiIecKie HepaBeHCTBA.

OMpEeNeNATh 3HAUCHUS MOKa3aTeIbHOW (PYHKIIMU 0 3HAYEHUIO €€ apryMeHTa
MIPU Pa3IUYHBIX crloco0ax 3aganus QyHKIUU;



e CTpOUTH rpaduk MoKazaTeIbHON (QYHKIUY;
e TPOBOJUTH OMKCAHUE CBOMCTB (PyHKIINH;

e HCIOJB30BaTh rpaduK MOKa3aTeabHON (QYHKIMHU ISl PELICHUs] YPaBHEHUH U
HEPABEHCTB IpapueCKUM METOIOM;

e pCHIATH HpOCTCﬁmHC IMOKa3aTCJIbHbIC YPABHCHUA U UX CUCTCMBEI;

e pemaTh MOKa3aTeIbHbIE YPABHEHUS, IPUMEHSI KOMOUHALIMIO HECKOJIBKUX
aJIrOPUTMOB;

e pClIaThb HpOCTCﬁH.IHC IMMOKa3aTCJIbHbIC HCPABCHCTBA U UX CUCTCMEI;

e pPflIaTh MOKA3aTCIIbHBIC HCPABCHCTBA, IIPUMCHAA KOM6I/IH3,]_II/IIO HCCKOJBbKHUX
AJITOPUTMOB;

e CaMOCTOSITCIIBHO UCKATh U OTOMPATh HEOOXOAMMYIO JIJISl PEIICHUS YU4eOHBIX
3a1a4 UHGOPMaIIHIO;

o MNPCABUACTD BO3MOKHBIC ITOCICACTBHUA CBOUX HeﬁCTBHﬁ.

COJEPKXAHHME YYEGBHOI'O KYPCA "AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIN3A"™

10 KJIACC
AJITEBPA
Yucaosble pyHKIUH
Omnpenenenue GyHKINH, CIIOCOOBI €€ 3a/1aHus, CBOCTBa GyHKImil. OOpaTHas
byHKIHS.
Tpuronomerpuuyeckne QyHKIHU
Yucnosast OKpYKHOCTb. JlIMHA AYTH €IMHUYHON OKPY>KHOCTU. Yuncnosas
OKPY>KHOCTb Ha KOOpAMHATHOH Tu1ocKocTH. CUHYC U KOCUHYC. TaHreHC U
KOTaHTeHC. TpuroHomerpuieckue GyHKIIUU YHCIOBOTO apTyMEHTA.
Tpuronomerpuueckue PyHKIUU yraoBoro apryMenTa. @opmyiibl IpUBEICHUS.
OyHK1IUA y=sin X, ee cBoicTBa U rpaduk. DyHKIUSA y=cos X, €€ CBOICTBA U
rpaduk. [lepuogmanocTts QyHKIMH Y = sin x, y= coS x. [loctpoenune rpaduka
dynkmui y=mf(X) u y=f(kx) mo m3BectHomy rpaduky pynkunu y=Ff(X). ®ynkumun
Yy=1g XKy = ctg X, UX CBOMCTBA U TpauKH.
Tpuronomerpuveckue ypaBHeHHUs



IlepBble IpeACTaBIEHUS O PEIIEHUHA TPUTOHOMETPUYECKUXYPaB-HEHUN.
Apkkocunyc. Pemenne ypaBHeHust COS t= a. Apkcunyc. Penienue ypaBHeHus Sin
{= a. ApKTaHIeHC U apKKOTaHIeHC. Pemenue ypaBHeHuil /g x = a, Ctg X = a.
IIpocreniine TPUrOHOMETPUYECKUE YpaBHEHHU. J[Ba METOIA pELLICHU
TPUTOHOMETPUYECKUX YPABHEHUI: BBEJICHUE HOBOM NIEPEMEHHOM U PA3JI0KEHHE HA
MHOXUTENU. OAHOPOAHBIE TPUTOHOMETPUYECKUE YPABHEHUS.

IIpeoOpa3oBanue TPUTOHOMETPHYECKUX BbIPAKEHU I

CHHYC 1 KOCUHYC CYMMBI U Pa3HOCTU apryMeHTOB. DOpMyJIbl IBOMHOTO
aprymenTta. ®opmyibl HOHKEHUS cTeneHu. [IpeoOpazoBanure cymMm
TpUTrOHOMETpUYecKuX PyHKIMM B npousseneHue. [lpeobpasoBanue npousBeaeHU
TPUTOHOMETPUYECKUX (DYHKIIUN B CyMMBI.

IMpousBoanas

OnpeneneHue YUCIOBON MOCIIEIOBATENIBHOCTH U C1IOCOOBI ee 3aianus. CBolicTBa
YHUCJIOBBIX NIOCJIEIOBATEIBHOCTEM.

Onpenenenue npeaena nocienoBarebHOCTH. CBOMCTBA CXOAAIIUXCS
nocJe1oBaTeNbHOCTEN. Boruncinenue npenenos nocienoparenbHoctei. Cymma
0ECKOHEYHON IreOMETPUUYECKON MPOrPecCuu.

[Ipenen ¢pynkuuu Ha 6eckoHeunocTH. [Ipenen ¢pynkuuu B Touke. [Ipupaienue
aprymenTa. [Ipupaienue pyHKuu.

3agayu, TPUBOIAILINE K TOHATHUIO MPOU3BOAHOM. OnpeneneHre npou3BOIHOM.
Anroput™ oThICKaHUs Mpou3BogHON. Dopmynbl nuddepennmponanus. [Ipapuna
muddepenupoBanus. Juddepenurposanue GyHkiuu y = fkx+ m).

VYpaBHeHUE KacaTenbHOU K rpaduKy QyHKIMH. AJTOPUTM COCTaBICHUS ypaBHEHUS
KacaTeJIbHOU K rpaduKy QyHKIIUU Y = f(X).

[TpumeHeHne Npou3BOAHOM TSl UCCTEA0BaHUS (PYHKIIMI HA MOHOTOHHOCTD U
skcTpeMyMsl. [TocTpoenue rpadukos GpyHkiuii. [I[puMeHeHNE TPONU3BOIHON JIJIst
OTBICKaHUS HaUOOJIBIIIUX U HAUMEHBIITUX 3HAYCHUN BEITUYHH.

O60o6maromiee nopropenue (11q)

11 kaacc

AJITEBPA

Crenenu u kopHu. CteneHnbie QyHKIUN

TTonsTHE KOPHS N-ii CTETIEHH W3 AeicTBUTeNbpHOro uncna. dyrkmun y = Vx, ux
cBoiicTBa u rpaduku. CBoricTBa KOpHs N-ii crenenu. [IpeodpasoBanue BhIpaKeHHIH,
cojepkanux paaukaibl. O000ImeHne MOHATHS O TToKa3aTene crerneHu. CTerneHHbIe
(GbyHKITUH, MX CBOMCTBA U TPapUKH.

I[Hoka3areabHas U Jorapupmuuyeckasi yHKIMU

[TokazarensHas GyHKIHA, ee cBOMCTBa u rpaduk. [lokazaTenpHbIC ypaBHEHHUS.
ITokazaTenpHbIE HEPABEHCTBA.

[lonsitue norapudma. dyukus y = logaX, ee cBoiicTBa u rpaduk. CBoiicTBa
norapudmos. Jlorapudpmuueckue ypaBHeHnus. Jlorapupmuyeckre HepaBeHCTBA.
[lepexon k HOBOoMY OCHOBaHUIO Jiorapudma. JuddepeHnrpopanme nokazareabHON
H JorapupMuU4eckor GyHKIUH.



IlepBooOpa3Hasi 1 HHTErpas

IlepBooOpasnas. [IpaBuna oTeickanus nepBooOpa3HbIX. Tabyinila OCHOBHBIX
HEONPEIEICHHBIX HHTErPAJIOB.

3aaum, NPUBOASIIME K MOHATUIO ONpeeleHHOro nurerpaia. [lonstue
onpeneneHHoro uurerpana. ®opmyna Hetotona — Jleitonuna. Beraucinenue
IUIOMIAACH MITOCKUX PUTYp ¢ TOMOIIBIO ONPEIEICHHOTO HHTErpaia.
JIeMEHThI MATEMATHYECKOH CTATUCTUKHN, KOMOMHATOPUKH U TEOPUH
BEePOSATHOCTEH

Cratuctuyeckas o0padboTka qaHHbIX. [IpocTeiiiive BepoSITHOCTHBIE 3a/1a4u.
Coueranus u pasmernieHusi. ®opmyna unoma Herotona. CrydaiiHble COOBITHS U
WX BEPOSTHOCTH.

YpaBHenusi u HepaJjieBcTBa. CucTeMbl YPaBHEHUIl 51 HEPABEHCTB
PaBHOCHIIBHOCTD ypaBHEeHMH. OO0IIMe METO/IBI PEILICHUSI YPABHEHUI: 3aMeHa
ypasuenus h(f(x))=h(g(x)) ypaBuenuem f(x)=g(x), pasnokeHne Ha MHOKUTEIIH,
BBEJICHUE HOBOM MEpeMEeHHOM, (PYyHKIIMOHATBLHO-TPA)UIESCKUNA METO.
Pemienue HepaBeHCTB ¢ OIHOM NIEPEeMEHHON. PaBHOCHIIBHOCTh HEPABEHCTB,
CHUCTEMBI U COBOKYITHOCTH HEPABEHCTB, UPPAIIMOHAIBHBIC HEPABCHCTBA,
HEPABEHCTBA C MOAYJISIMU.

Cucrembl ypaBHEHUH. YpaBHEHHs U HEPABEHCTBA C MapaMeTpamu.
O6o01maiee NOBTOpPeHHE

TemaTu4eckoe IIIAHUPOBAHUE

No Haspanue paznena Komnye | Opranuzanus DopMbI KOHTPOJIS
n/m CTBO | BOCIHUTATEIHHOT
4acoB 0 MOTeHIIHaa
ypoka
(BumbI 1 hopMBI
JESITEIbHOCTH)
10 kaacc
1 Hosropenue 4 Y CTHBIN KypHAT
JleHp
OKOHYAHUS
BTOpOH

MHUPOBOH BOMHBI

2 UwucnoBsie GyHKIUH 2
3 TpuronomerpudeckueyHKIUN 22 YcrHbli )KypHan | KoHTponbHas
Jlenb nunTepHera | pabora
Poccun
4 TpuronomerpuuecKueypaBHEHUS 17 1 nexabps -230 | KoHTponbHas

JIET CO OHA




poxnenust H.W. | pabota
JloGaueBckoro
[IpeobOpazoBanue TPUTOHOMETPHUICCKHUX 15 prr JIBINA KoHTposbHasn
BBIPAIKCHUI cToa140 ner pa6oTa
CO JHS
POXKIACHUS
SN.
Ilepenbmana
IpoussonHas 21 VYpok — KoHTposbHan
HhcciieqoBanne | pabota
IIpousBoaHas B
SKOHOMHKE
Hosropenue 19 KoHTponbHas
paboTa
Hroro 100
11 kaace
[loBTOpenue uyuyenHoro B 10 kiacce 4
Crenmern u  kopHH. CTeTeHHBIC 14 KoHTponbHas pabota
byHKIIIN
[loka3arenpHass W JorapupMuyuecKasy 19 Kpyrablii cton KoHTponbHas pabota
(byHKIMN MNokasaTenbHble
dYHKUMN B
OKpYyXKatoLem
Mupe
[TepBooOpa3zHas 1 HHTETpaT 8 YCTHbIN KypHan  |[KoHTposbHas paboTa
MexKayHapoaHbIN
neHb uncna -TU
(DIIEMEHTBI MaTeMaTUYEeCKOM 8 WccnepoBaxue KoHTponbHas pabota
CTATUCTUKH, KOMOMHATOPUKH, TECOPUH
BEPOATHOCTH CTaTUCTUKa O
Hawem Knacce
YpaBHeHuss U HepaBeHCTBA. CHCTEMBI 13 KoHTponbHas pabota
YpaBHEHUI U HEPABEHCTB
O6o01aroniee TOBTOPEHHE 32 JMucnyT WTorosas
O 1npakTUYECKO [koHTponbHaa paboTa
3HAYUMOCTH
MaTeMaTUKU
Hroro 98
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