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PABOYAS ITPOT'PAMMA 110 AJITEBPE. Atumos 10-11
1. ITosicHUTEJbLHAA 3aNHCKA



PaGouast mporpamMmma yueOHOTO npeameTa «Anredpa U Hayama MaTeMaTH4eckoro aHaimm3a» B 10-11
KJIaccaX COCTaBJIeHA Ha OCHOBe DYHIaMEHTAILHOTO siipa coAepxkanus oo1ero oopazoBanus, [IpumepHoit
MIporpamMMBbl cpeaHero (MOJIHOT0) 001ero oopa3oBanus (MPOPMIbHBIA yYPOBEHB) C YU4ETOM TPeOOBAHUN K
pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00111e00pa30BaTeIbHOM MPOrpaMMBl OCHOBHOTO 00111ero o0pa3oBaHus,
npeacraBieHHbIXx B MOY «Kyxkrecckas COLL», a Takke pabodeit mporpaMMbl H3y4eHHUs Kypca aareopsl
npu paboTe 1Mo yueOHUKY «Y4eOHHK /7151 0011e00pa3oBaTeIbHBIX YUPEXKACHUI: 0a30BbIN U YIITyOJICHHBIN
ypoBHH. AnumoB III.A. «AnreOpa u Hadanma MmaTeMatryeckoro ananusa. 10-11 kimaccee». M.,
«IIpocsemienuey», 2019».

B 6a3oBom KYypce coaepxanue 06pa30BaHHﬂ, npeacraBjcHHOC B OCHOBHOM IIKO0JI¢, pa3BUBACTCH B
CJICAYIIIUX HAIIPpaABJICHUAX:

"  CcHCTEMAaTH3alus CBEACHUH 0 yrciax; ((OPMUPOBAHHE MPECTABICHUN O PACIIUPEHUH YHCIOBBIX
MHO>KECTB OT HATypaJbHBIX /IO KOMIUIEKCHBIX KaK CHOCO0e MOCTPOEHHUS HOBOTO
MaTeMaTHYECKOro amrmapara Jjisl PelIeHHs 3aJad OKPYXKAroIero MUpa M BHYTPEHHHX 3ajad
MaTEeMaTUKH; COBEPILICHCTBOBAHNE TEXHUKH BBIYHCIICHHIA;

" pa3BUTHE U COBEPIICHCTBOBAHHME TEXHUKH alreOpanyecKux MpeoOpa3oBaHUl, pEUICHHUs
ypaBHEHUI1, HEPABEHCTB, CHCTEM;

" CHCTEMaTH3alusl W PACIIUPEHUE CBEACHUH O (YHKIMAX, COBEPIICHCTBOBAHUE TIpaPUUECKUX
YMEHHIA; 3HAKOMCTBO C OCHOBHBIMHU HMJIESIMU M METOJaMH MaTeMaTH4ecKOro aHajiu3a B o0beMme,
MO3BOJISIOIIEM UCCIIEIOBATh dJ€MEHTapHble (YHKIIMU U PEIIaTh MPOCTEUIINE T€OMETPHUECKHE,
dusnyeckue u Apyrue NpUKIaaHbIe 331a4H1;

" pacIIMpEeHHE CHCTEMBl CBEJICHUH O CBOMCTBAaX IUIOCKHX (UTYp, CHCTEMATHYECKOE H3y4YCHHE
CBOMCTB POCTPAaHCTBEHHBIX TEJ, PA3BUTHE MPEICTABICHUI O FTEOMETPUIECKUX U3MEPECHUSX;

" pPa3BUTHUC HpeIICTaBJIeHI/If/'I O BCPOATHOCTHO-CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B OKPYXAIOMIEM
MHpE, COBEPIICHCTBOBAHWE WHTEIUICKTYAJbHBIX M PEYEBBIX YMEHUH IyTeM OOOTamieHus
MAaTCMaTUYCCKOI'O A3bIKa, Pa3BUTUS JIOTUYCCKOI'O MBIIIIJICHU S,

" 3HAKOMCTBO C OCHOBHBIMHU HJI€IMU M METOJaMU MaTeMaTHYECKOr0 aHaIN3a;

= * COBEpIICHCTBOBAHWE MAaTEMAaTHYECKOTO PAa3BHTHS [0 YPOBHS, TO3BOJISIOIIETO CBOOOTHO
NPUMEHSATh U3y4eHHbIe (PaKThl U METO/bI IPU PEIIeHUH 337a4 U3 pa3INuHbIX pa3/eioB Kypca, a
TAK¥XEC UCIIOJb30BATh UX B HCCTAHAAPTHBIX CUTYallUAX;

* * (opMupoBaHuE CIOCOOHOCTU CTPOUTH U MCCIENI0BaTh MPOCTEUIINE MaTeMaTHUECKHE MOJIENIH
IpU PEIIeHWU NPUKIAIHBIX 3a/ay, 3a/7a4 U3 CMEXHBbIX IUCLMIUINH, YriyOleHue 3HaHui o0
0COOEHHOCTSX MPUMEHEHHsI MaTeMAaTHYECKUX METOJIOB K MCCIIEIOBAaHUIO MTPOLIECCOB U SBJICHUI B
pUpOJIe U OOIIECTBE.

Heas nporpamMmmel:

e (opmupoBaHHe TpPEJACTABICHUNA 00 HIAEIX W METOJaX MaTEeMaTHKH,; O MaTeMaThKe Kak
YHUBEPCAIBHOM SI3bIKE€ HAYKH, CPEACTBE MOJICTUPOBAHUS SABJICHUMN U MPOLECCOB;

e OBJIQ/IeHHe YCTHBIM M NMUCHbMEHHBIM MAaTEMaTHYECKUM S3bIKOM, MaTeMaTHUYECKHUMH 3HAHUSMH U
YMEHUSAMH, HEOOXOAUMBIMU JUISI U3YUEHHs] IIKOJIbHBIX €CTECTBEHHO-HAYUHBIX JUCLUMIUIMH, IS
MPOJOHKEHUSI 00pa30BaHUs M OCBOCHUS N30paHHON CIEIMAIbHOCTH Ha COBPEMEHHOM YPOBHE;

e pa3sBHTHE JIOTHUYECKOIO MBIIIICHUSA, aJITOPUTMUYECKON  KYIBTYpHI, IIPOCTPAHCTBEHHOI'O
BOOOpa)KEeHUs, Pa3BUTUE MATEMAaTUYECKOTO MBILIUIEHUSI U UHTYUIIMH, TBOPUYECKUX CIIOCOOHOCTEH Ha
YpOBHE, HEOOXOJUMOM [T TIPOJIOJIKEHUsI 00pa30BaHMs U JIJIsl CAMOCTOSATENIBHOM JIeITETbHOCTH B
o0yacTy MaTeMaTHKU U €€ MPUIOKEHUH B Oyayliel nmpodeccnoHanbHOM e TeIbHOCTH;

e BOCNHTAHHE CPCICTBAMU MATEMATHKH KYJIbTYPbI JIMYHOCTH: 3HAKOMCTBO C MCTOPUCH pa3BUTHSI
MaTEMAaTUKU, 3BOJIIOI_[I/ICI71 MaAaTEMATHYCCKUX Hﬂeﬁ, IIOHUMAHHUEC 3HAYUMMOCTHU MATCMATUKU OJIA
00IIIeCTBEHHOTO Tporpecca.



2. O0mas xapakTepucTHKA Kypca
AJITEBPA

Kopuu u crenenu. Kopens crenenn n>1 u ero cpoiicTBa. CTENEeHb C pallMOHAIBHBIM MOKa3aTEIeM U €€
cBoiictBa. IloHsTHEe O cCTeIEHU C JACHCTBUTEIBHBEIM ITOKazareiieM. CBOMCTBA CTCICHH C
IENCTBUTEIBHBIM ITIOKA3aTENIEM.

Jlorapudm. Jlorapupm uymcina. OcHOBHOE Jsorapupmudeckoe ToxaecTBo. Jlorapudm mpousBencHUs,
YaCTHOTO, CTEIICHH; MTePEX0]] K HOBOMY OCHOBaHHUIO. JIeCATUYHBIN U HATYpalIbHBIA JorapruMBbl,
YHCIIO €.

[IpeoOpa3zoBanms TPOCTEUIINX BHIPAKECHHH, BKIIOYAIOIIHNX apu(PMETHUECKUE OTIEpaIliH, a TAK)KE OIepaIrio
BO3BEJICHUS B CTEIICHD U OIEPAIIHIO JIOTapU(DMUPOBAHUSI.

OcHoBbI TpuronoMerpuu. CHUHYC, KOCHHYC, TaHT€HC, KOTAHT'€HC MPOM3BOJLHOTO yria. Pamuannas mepa
yriaa. CHHYC, KOCHHYC, TaHT€HC M KOTaHTeHC uucia. OCHOBHBIE TPUTOHOMETPUUYECKUE
toxkaecTBa. ®opmyinbl npuBeaeHus. CHHYC, KOCUHYC M TAHT€HC CYMMBI M Pa3HOCTH ABYX YTJIOB.
Cunyc W KOCHHYC JABOWHOro yria. ®opMyibl MOJOBHHHOTO VrJa. [IpeoOpazoBanus
MIPOCTEHUIIINX TPUTOHOMETPUUYECKHUX BBIPAKCHHH.

[Ipocreiime TPUrOHOMETPUYECKHE YPAaBHEHHUS U HEPABEHCTBA. APKCUHYC, apPKKOCUHYC, apKTaHT€HC YnCIIa.



OYHKINU

Oynaknuu. OO65acTh OmnpeneneHuss U MHOXECTBO 3HaueHuMid. ['paduk ¢dyHkumu. IloctpoeHue rpadukon
(GyHKUINH, 33JaHHBIX PAa3TUYHBIMU criocobamu. CBolicTBa (GYHKIUNA: MOHOTOHHOCTD, YETHOCTD U
HEYETHOCTb, MEPUOAUYHOCTb, OTPAHHMUYEHHOCTh. [IpomMexxyTKM Bo3pacTaHus U YOBIBaHUA,
HauOOJbIlIEE W HAaUMEHBIIEE 3HAYEHUS, TOYKM 3KCTpeMyMa (MakCUMyMa M MHUHUMYyMA).
I'padmyeckas unrepnperanus. [Ipumepsl (GYHKIMOHAIBHBIX 3aBUCUMOCTEH B peallbHBIX
nporieccax u sIBICHUSX.

Oo6parnas ynkiusa. O6aacTh onpeAesieHuss U 00acTh 3Ha4YeHU oOpaTHO (pyHkiuu. ['paduk oGpaTHOIMA
byHKINN.

Crenennas GyHKIMS C HaTypaJlbHBIM TOKa3aTesieM, €€ CBOMCTBA U rpaduK.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U Tpa(UKH; IEPUOAUNIHOCTH, OCHOBHOH MEPHO/.

[TokazaTenpHas GyHKIUS (IKCTIOHEHTA), €€ CBOMCTBA U TpaduK.

Jlorapudmuueckas pyHKIus, € CBOWCTBA U TpaduK.

[IpeoOpazoBanus rpaduKoB: MapalieIbHBIA MEPEHOC, CHUMMETPHUS OTHOCHUTENIBHO OCeH KOOpIMHAT U
CUMMETPHS OTHOCHUTEIBHO Hadajda KOOPAWHAT, CHMMETPUS OTHOCHUTEIBHO NpAMOH
pacTsbKeHUeE U C)KaTUE BI0JIb OCEH KOOpAUHAT.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

[TonsiTHe 0 mpenene mociae0BaTeIbHOCTH

[TonsTHE O HEMPEPBHIBHOCTH (PYHKILIUU.

[Tonste 0 mpou3BOIHONW (QYHKUMH, (GU3NUECKUH M T€OMETPUUECKUH CMBICI HPOM3BOJHOW. YpaBHEHUE
KacaTesnbHOM K rpaguky ¢yHkuuu. [IponsBoaHble CyMMbl, pa3HOCTH, IPOU3BEIEHUS, YACTHOTO.
[Ipou3BosHBIE OCHOBHBIX OJIeMEHTapHBIX  (QyHKOWHA. [IpuMeHeHMe TPOM3BOAHOW K
UCCIIEIOBAaHUIO (DYHKIIMIA U TIOCTPOCHUIO TPAPHKOB.

[lonsTue 00 ompeAerIeHHOM HWHTErpaje Kak IUIOIaay KPUBOJMHEHHOW Tpamenuu. IlepBooOpasHasi.
®opmyna HeroTona-JleitOHuma.

[TpuMepsl HCHONb30BaHMUS MPOU3BOAHON Ul HaXOXKJEHMS HAWIYYIIEro PelIeHUs B MPUKIAIHBIX, B TOM
YHCIie COIMATbHO-YKOHOMUYECKHX, 3a1auaxX. Bropas nponsBoaHas 1 ee GU3NIECKUN CMBICIL.

YPABHEHUA 1 HEPABEHCTBA

Pemienne paruoHaNbHBIX, MOKa3aTeIbHBIX, JOrapu@MUYECKUX YpaBHEHHH M HepaBeHCTB. PemieHue
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX YPAaBHEHUM.

OCHOBHBIE TIpPHUEMBl PELIEHHUS CUCTEM YypaBHEHMH: MOJCTAHOBKA, ajreOpandeckoe CIO0XKEHUE, BBEIECHUE
HOBBIX NIEPEMEHHBIX. PABHOCWIIBHOCTh YpaBHEHMI, HEPABEHCTB, CUCTEM. Pemenne npoctenmmx
CUCTEM YpaBHEHUH C [JBYyMs HEU3BECTHbIMHU. PellleHHe CHCTeM HEpaBeHCTB C OJHOMU
IIEPEMEHHOM.

Hcnonb3oBanue CBOWCTB M TpadukoB (GYHKUMH NOpHU pelIeHMM YpaBHEHUI M HepaBeHCTB. Meton
uHTepBanoB. M300pakeHne Ha KOOPAMHATHOM IMJIOCKOCTH MHOXKECTBA PELIEHUN YpaBHEHHH U
HEPaBEHCTB C JBYMs [IEPEMEHHBIMU U UX CUCTEM.

[IpumeHeHre MaTeMaTHYEeCKUX METOJIOB I pElIeHUs COAepKaTelIbHBIX 3aJad M3 Pa3IMyHbIX olnactei
HAyKU U IIPaKTUKHU.

SJIEMEHTbBI KOMBUHATOPUKU, CTATUCTHKA
N TEOPUUM BEPOATHOCTENU

TabnuuHoe u rpaduueckoe npeacTaBIeHUE TaHHbIX.

[ToouepenHplii 1 OAHOBPEMEHHBIN BBIOOP HECKOJBKUX 3JEMEHTOB M3 KOHEYHOTO MHOXecTBa. DOpMyIibl
yHclla MEepecTaHOBOK, COYETaHUMU, pa3MenieHuil. Pemenne xomOuHaTOpHBIX 3aaad. Popmyna
6unoma HeroToHa.

DneMeHTapHBIE W CIOXHBIE COOBITHS. PaccMoTpeHHMe ciy4aeB M BEpOSTHOCTh CYMMBI HECOBMECTHBIX
COOBITHI, BEPOSTHOCTH MMPOTHUBOIIOIOKHOTO COOBITHSL.



3. MecTo npeamera B y4eOHOM IJIaHe

ITporpamma paccunrtana: B 10 kiacce Ha 102 gacos, B 11 kinacce Ha 102 yaca (3 yaca B HeIeJIIo0).

4. JIn4HOCTHBIE, MeTaNpeAMeTHbIE U NPeIMeTHbIE Pe3yJbTAThl 0CBOCHHS Y4eOHOI0 NpeaAMeTa
«AJaredpa u Hayaaa anaau3a» B 10 - 11 kaaccax

N3ydenne anreOpbl B CpeIHEN MIKOJIE HAPABICHO
Ha JOCTWKECHHE CICAYIOIINX eTIeH:

N3yuenue anreOpbl 1 Hayall aHAJIU3a B
CpeAHeH IIKOoJIe AaeT BO3MOKHOCTh
00y4aromuMcs 10CTUYb CIIETYIOLTIX
Pe3yJIbTaTOB Pa3BUTHSL:

B HAIIpaBJICHHUH JIHYHOCTHOI'O Pa3BUTUH

e  chOpMUPOBAHHOCTH MUPOBO33PEHHSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOILIECTBEHHOM MTPaKTUKH,
OCHOBAHHOT'0 Ha IUAJIOTe KYJIbTYp, a TaKkKe
pa3nuyHbIX (HOPM OOIIECTBEHHOTO CO3HAHMS,
OCO3HaHUE CBOETO MECTa B MOJIMKYJIBTYPHOM
MHUDE;

e  chopMHpPOBAaHHOCTH OCHOB CAaMOPa3BUTHUA U
CaMOBOCIIUTaHUs B COOTBETCTBUU C
00IIeYeTIOBEYECKIMMH [IEHHOCTSIMU M HJIeallaMH
Ipa)xIaHCKOro O0IIECTBa; TOTOBHOCTH U
CTIIOCOOHOCTH K CAMOCTOSITEIIbHOM, TBOPYECKOH H
OTBETCTBEHHOM JESATEIbHOCTH;

®  HaBBIKM COTPYIHUYECTBA CO CBEPCTHUKAMU,
JETbMH MJIQJIIIEro BO3pacTa, B3pOCIbIMU B
00pa3oBaTenbHOM, 0OIIECTBEHHO TOJIE3HOM,
y4eOHO-HCCIIeI0BATENIbCKON, MPOEKTHON U APYTUX
BHJIaX JEATEIBHOCTH;

®  TOTOBHOCTb U CIIOCOOHOCTH K 00pa3oBaHMUIo,
B TOM YHCJI€ CaMO0Opa30BaHNUIO, HA IPOTSHKEHNUN
BCEH )KM3HU; CO3HATEIbHOE OTHOIIEHHE K
HENpephIBHOMY 00pa30BaHUIO KaK yCIOBHIO
yCTenTHOM MpodeccnoHanbHOM U 001IECTBEHHON
NeSITENIbHOCTH;

®  pa3BUTHE UHTEpPECAa K MATEMATHUECKOMY
TBOPYECTBY U MaTeMaTHUECKUX CIIOCOOHOCTEH;

1) yMeH#ue 5CHO, TOYHO, TPAMOTHO
U3JIaraTh CBOM MBICJIA B YCTHOH U
MACbMEHHOW PEYH, IOHUMATh CMBICII
IIOCTABJIEHHOW 3aJiaul, BEICTpauBaTh
apryMeHTaluIo, IPUBOJUTH IPUMEPHI U
KOHTPIPUMEDBHIL;

2) KPUTHYHOCTD MBIIICHHS, YMEHHUE
pacro3HaBaTh JOTHYECKH HEKOPPEKTHBIE
BBICKA3bIBAHUS, OTIIMYATH TUIIOTE3Y OT
dakra,

3) mpejcTaBiieHHE O MATEMAaTHYECKON
HayKe Kak c(epe 4eI0BeUECKOU
NESITENIbHOCTH, 00 dTamax ee pa3BUTHUS, O
€e 3HAUUMOCTH JJIsl Pa3BUTHS
[IUBUJTN3AIAY;

4) KpeaTUBHOCTh MBIILICHNUS, THUIIUATHBA,
HaxOI4YUBOCTb, AaKTUBHOCTD IIPU PELLIECHUU
MaTE€MaTHYECKUX 3a/1a4;

5) ymMeHHe KOHTPOJIUPOBATH MPOIIECC U
pe3yabTar ydeOHOM MaTeMaTHUECKOM
JeSITeTbHOCTH,

6) yMeHuEe TUTAaHUPOBATH JIEATEITHLHOCTD.
5) crmocoOHOCTh K IMOIMOHATBHOMY

BOCTIPUATHIO MaTEMaTHUYECKUX OOBHEKTOB,
3a7a4, pENICHU, pacCyKJICHHUI;

B METANpPEeIMETHOM

HalmpaBJIC¢eHUH

® YMEHHE CaMOCTOSITEIILHO ONPEIENIATh LEIN
JEATEIBbHOCTH M COCTABIIATH IIJIAHBI I€ATEIIHOCTH;
CaMOCTOATENIBHO OCYILIECTBIATh, KOHTPOJIUPOBATh
Y KOPPEKTUPOBATh JAEITEIBHOCTD; HCIIOIb30BATh
BCE BO3MOKHBIE PECYPCHI ISl JOCTUKEHUS
ITOCTABJIEHHBIX LEJIEH U peaanu3alyy IIaHOB
NesITeIbHOCTH; BEIOUPATH YCIEIIHbIE CTPATEerHH B
Pa3IMYHBIX CUTYyaLUsIX;

e BJIQJICHUE HABBIKAMU II03HABATEIILHOM,
y4eOHO-HCCIIE0BATEIbCKON U POSKTHOM

1) mepBoHaAYaIbHbIE TPEACTABICHHS 00
naedax u 0 MerToagax MarTeMaTuKU KakK 06
YHUBEPCAIBHOM SI3bIKE HAYKH U TEXHUKH,
0 CPEICTBE MOJEIUPOBAHMUS SIBICHUN U
MIPOLECCOB;

2) yMEHHE BUJCTh MAaTEMaTHUCCKYIO
3aJ1a4y B KOHTEKCTE MpoOIeMHON
CUTYaILlMH B IPYIrUX AUCLUUIIINHAX, B
OKPYXKAaIOIIeH )KU3HU;




JeSTebHOCTH, HAaBBIKAMU pa3pelieHust mpooiem;
CIOCOOHOCTH ¥ TOTOBHOCTH K CAMOCTOSTEIILHOMY
MOMCKY METO/IOB PEIICHUS TPAKTUYECKHX 3a/1ay,
MPUMEHEHHUIO PA3JIMYHbIX METOJA0B MO3HAHUS;

® TOTOBHOCTBH M CITOCOOHOCTH K
CaMOCTOSITENTbHONU MH(POPMALIMOHHO-
MO3HABATEJILHOMN JAESATEIbHOCTH, BKIIIOYAsi yMEHHUE
OPUEHTHUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX
nH(pOpManuU, KPUTUYECKH OIEHUBATh U
WHTEPIPETUPOBATH HHPOPMAIIHIO, ITOTYyIaeMYIO U3
Pa3IMYHBIX UCTOYHUKOB;

® BJIQJICHUE SI3bIKOBBIMU CPEICTBAMH —
YMEHHUE SICHO, JIOTUYHO ¥ TOYHO U3JIaraTth CBOIO
TOYKY 3pEHUs, UCIOJIb30BATh a/ICKBAaTHBIE
SI3BIKOBBIE CPEJICTBA;

e BJIaJicHHEC HaBBIKAMHM ITO3HABATCIbHOM
pedaekcuu Kak 0CO3HAHUS COBEPIIACMBbIX
JICWCTBUM U MBICIUTEIIBHBIX MMPOLECCOB, UX
pe3yabTaTOB M OCHOBAHMI, TPAHUIL] CBOETO 3HAHUS
M HE3HAHMS, HOBBIX IO3HABATEIILHEIX 3a7a4 U
CPEACTB UX JOCTHUKEHHUS.

3) yMeHHe HaXOJNUTh B Pa3IMUHBIX
MCTOYHUKAX UH(OPMAIIHIO, HEOOXOAUMYIO
JUI PEeLIeHUs MaTeMaTHYeCKUX Mpobiem,
U TIPE/I-CTABIIATh €€ B TIOHATHOM (opme;
IPUHUMATh PELICHHUE B YCIOBUSIX
HETIOJHON U U30BITOYHOM, TOYHOHN U
BEPOSATHOCTHOM MH(OpMaIuy;

4) yMeHUE MOHUMATh M UCIIOJIb30BATh
MaTeMaTU4eCKUe CPEeACTBA HATIISITHOCTH
(rpacduku, 1UarpamMmbl, TAOIUIIBI, CXEMBI U
Jp.) AJIS WUTIOCTPALiK, MHTEPIIPETalnH,
apryMeHTaluy;

5) yMeHUe BBIIBUTaTh THIIOTE3bI IPU
peuieHuy yuyeOHBIX 3a7a4 ¥ TOHUMATh
HE0OXOIUMMOCTb UX IIPOBEPKH;

6) yMeHHEe IPUMEHSITh HHIYKTHBHBIC U
JEAYKTUBHBIE CTIOCOOBI PACCYXKACHUIA,
BUJIETh PA3JIMYHBIC CTPATETUH PEIICHUS
3aj1a4;

7) yMEHHE CaMOCTOSITEIbHO CTABUTh LIEIH,
BI>I6I/IpaTI> " CO3JJaBaThb aJITOPUTMBI IJIA
pelieHus yueOHbIX MAaTEeMaTHUECKUX
npo0em;

9) ymeHue IaHUPOBATh U OCYIIECTBIIATh
JESITENIbHOCTD, HAIIPaBJICHHYIO Ha
pelIeHne 3a7a4 UCCIeI0BaTeIbCKOTO
XapakTepa,;

NpEeaAMETHOM HaIlpaBJICHUHA

e co3naHue pyHIaMeHTa A
MaTeMaTUYeCKOT 0 pa3BUTHS, POPMUPOBAHUS
MEXaHU3MOB MBIIUIEHUS, XapaKTEePHBIX JIJIs
MaTeMaTHIeCKOHN JCATCIIbHOCTH.

* 3HAYECHHUE MAaTEMATHUYECKON HAYKU
JUISI peIIeHNUs 3a]1a4, BOZHUKAIOIINX B
TEOpUU U
MIPAKTHUKE;

* [IMPOTY U OTPAHUUYEHHOCTH
MPUMEHEHUS MaTEMaTHUYECKUX METOJIOB K
aHaJIN3Y U UCCIIEI0BAHUIO ITPOLIECCOB U
SBJIGHUH B IPUPOJIE U OOIIECTBE;

* 3HaUEHUE NPAKTUKHU U BOIIPOCOB,
BO3HUKAIOIINUX B CAMOM MaTeMaTuKe, JUIs
(bopMHpOBaHUs U pa3BUTHS
MaTeMaTHYECKOU HAYKH;

* UJIEU PaCUIMPEHUS YUCIOBBIX
MHO’KECTB KaK c11oco0a MoCTpOeHus
HOBOT'0 MaT€MaTHYECKOI0 anmnapara s
pelIeHus: MPaKTHUEeCKUX 3a7a4d U
BHYTPEHHUX 3a/1a4
MaTEMAaTHKH;

* 3HAUCHHE UJCH, METOI0B 1




pe3yIbTaTOB aIreOphsl U MATEMaTUYECKOTO
aHaIM3a Juis

IIOCTPOEHHUSI MOJIENIEN peaIbHbIX
IIPOLIECCOB U CUTYallU;

* BO3MOYKHOCTH T'€OMETPUUYECKOTO SI3bIKA
KaK CpEeCTBA OIIMCAHMsI CBOMCTB
pEaJIbHBIX IIPEIMETOB U UX B3aUMHOIO
PacIoI0KEHUS;

* YHUBEPCAJIBHBIN XapaKTep 3aKOHOB
JIOTUKHA MaTEMaTHUUECKUX PaCCyKICHUM,
UX IPUMEHUMOCTb B PA3JIMYHBIX 00JIACTSIX
YeJIOBEUECKOM IEATCILHOCTH;

* pa3in4ue TpeOOBaHUH,
IPEIbABISEMBIX K JOKA3aTEIbCTBAM B
MaTEMaTHKE, €CTECTBEHHBIX, COLUAJIBHO-
HSKOHOMMYECKUX U TYMAaHUTApHbIX HayKax,
Ha MPAaKTHKE;

* POJIb aKCMOMATHUKH B MaTEMaTHKE;
BO3MO>XHOCTb TIOCTPOEHUS
MaTeMaTH4YeCKUX TEOPHUM Ha
aKCMOMAaTHYECKOM OCHOBE; 3HAYECHUE
aKCMOMATUKH JIJISl IPYruX obacTeit
3HAHUA U JJI IPAKTHUKY;

* BEPOSITHOCTHBIX XapaKTep pPa3InYHbIX
IIPOLIECCOB U 3aKOHOMEPHOCTEN
OKPY’KaIOILIET0 MUPA.

Coaep:xanue kypca B 10 kinacce

1.leiicTBUTEIbHbIE YHUCIA
[enble u parmoHanbHbIe YKcna. JleficTBUTeNbHbIE yncia. beckoHeuHO yObIBaroIIas reoMeTpruuecKas
nporpeccusi. Apu(pMeTHIECKU KOPEHb HaTypalibHOM cTeneHu. CTeneHpb ¢ palluoOHaIbHBIM 1
JEHCTBUTENbHBIM NTOKA3aATEISIMH.
OcHosnvie yeau’. GopMHUPOBAHUE TIPEACTABICHUHN O HATYPaJbHBIX, IENBIX YUCIaX, O MPU3HAKAX JAEIUMOCTH,
MPOCTBIX M COCTABHBIX YMCIAX, O PAIIMOHAIBHBIX YHCIIAX, O IEPUO/JIE, O IEPUOANYECKOI TpodH, O
JIEWCTBUTENLHBIX YHCIIaX, 00 UPPAIMOHATIBHBIX YMCIaX, 0 OECKOHEUHON JECATUYHON MePUONIECKON
Ipobu, 0 MOyJe NEHCTBUTENBHOTO Yncia; GOpMUPOBAHNE YMEHUN OMpeAesiTh 0ECKOHEUHO YOBIBAIOIIYIO
TEOMETPUUECKYIO MPOTPECCUIO, BRIYUCIATE TTO (OpMYJie CYMMY OECKOHEYHO YOBIBAIOIIEH T€OMETPHUIECKOM
MPOTPECCUU; OBJIAJICHUE YMEHUEM U3BJICUCHUS KOPHS M- CTETIEHU U IPUMEHEHNE CBOMCTB
apruMeTHIECKOT0 KOPHS HATypaJTIbHON CTENEHH; OBJIAJICHIE HABBIKAMHU PEIICHUS UPPAMOHATBHBIX
YpaBHEHUH, UCTIOJIb3YsI PA3JIMUHBIE METO/IbI PELIEHUS UPPALIMOHAIBHBIX YPAaBHEHUN U CBOMCTB CTEIIEHHU C
JIOOBIM TIEJIOYUCIICHHBIM ITOKa3aTeIeM.
B pezvnbmame uzyuenus memul yuauiuecs Q0AHCHbL.
3HATH . TIOHITHE PAIMOHATHHOTO YKCIa, OECKOHEYHOU JECATUYHON MEPUOANIECKON Tpo0Ou; OnpeeieHne
KOpHSI II-i CTENEHH, €r0 CBOMCTBA; CBOMCTBA CTENEHU C PAIlMOHAIBHBIM MTOKA3aTelleM;
yMeThb. IPUBOUTH TIPUMEPHI, ONIPEACIISATH MOHSTHSI, IOJONPATh APTYMEHTHI, (POPMYITHUPOBATH BHIBO/IHI,
MPUBOUTH JI0KA3aTEIhCTBA, PA3BEPHYTO OOOCHOBBIBATH CYXKICHUS; IPEICTABISATH OECKOHEUHYIO
MEePUOIUYECKYIO TPOOb B BUAEC OOBIKHOBEHHOM APOOH; HAXOIUTh CyMMY O€CKOHEUHO YOBIBarOIen
TeOMETPHUECKOIN MPOTPECCHH; BBIMIOIHATH TPEO0Opa30BaHus BEIPAKEHHI, COIEPIKAINX PAIUKAIIbI; pellaTh
MIPOCTENIINE YPAaBHEHUS, COJIEpKAILNE KOPHH M-I CTENEHU; HAXOAUTh 3HAYEHUS CTENIEHU C PAallHOHATIbHBIM
MOKAa3aTeJIeM.




2.CteneHHast pyHKumst

Crenennas ¢pyHkuus, e€ cBoicTBa U rpaduk. PaBHOCHIBHBIC YpaBHEHUS U HepaBeHCTBa. ppannonanbHbie
YPaBHEHHS.

OcnosHule yenu: GOPMUPOBAHUE MPEICTABICHUI O CTENICHHON (PYHKIIUH, 0 MOHOTOHHON (DYyHKIINY;
(GopMHpOBaHNE YMEHMH BBINOJIHATH IPEOOpa30BaHKUE JAHHOTO yPaBHEHUs B ypaBHEHUE-CIIE/ICTBUE,
pacipeHus 00JacTy ONpeIeNIeH s, IPOBEPKU KOPHEW; OBJIAZICHNE YMEHHEM PEIIaTh UPPALMOHATIbHBIE
yYpaBHEHMsI METOJIOM BO3BE/IEHUS B KBaJipaT 00euX 4acTeil ypaBHEHMsI, IPOBEPKH KOPHEN ypaBHEHUS;
BBINOJIHATH PAaBHOCUIIbHBIE TPe0Opa30BaHusl YpaBHEHUS U ONPEACIATh HEPaBHOCUIIbHBIE TPE0Opa30BaHuUs
YPaBHEHHS.

B pesynomame uzyuenus memul y4auuecs 00JIHCHbL:
3HaTh: CBOICTBa QyHKLUH; cCXeMy Uccel0BaHUs (QYHKIMH; ONpeeIeHUEe CTEIEHHON (QYHKIIUM; IOHATHE
UPPALMOHAIILHO YPaBHEHNUS;

YMeTb. CTPOUTh Ipa(UKH CTENEHHBIX QYHKIUI TP pa3IMYHbIX 3HAYEHUSAX [IOKA3aTess; UCCIe10BaTh

(GyHKIMIO IO cXeMe (OMHCHIBATh CBOWCTBA (PYHKIIMHU, HAXOAUTh HAUOOJIBIINE U HANMEHBIIINE
3HA4YEHUs );peliaTh NpoCTeIne ypaBHEHHsI U HEPAaBEHCTBA CTaHJapPTHBIMU METOJIaMH; U300paxarthb
MHO’KECTBO PEIICHUI HEPABEHCTB € OJIHOM epeMEHHON; IPUBOANUTH IPUMEPBI, 00OCHOBBIBATh CYXKIECHUS,
noaoupaTh apryMeHThl, (POpMyIUpOBaTh BBIBOJbI; PELIaTh PALlMOHATIBHbBIC YPABHEHUS, IPUMEHSS (POPMYJIBI
COKpALIEHHOTO YMHOXEHUS IPU UX YIPOIIEHUH; PELIaTh UppallMOHAIbHbIE YPAaBHEHUS; COCTABIIATh
MaTeMaTHYeCKUe MOJIEIH peabHbIX CUTYAlHii; 1aBaTh OLIEHKY HH(opMaiuy, pakram, Iporecca,
ONPEIEIATh UX AKTYAJIBHOCTb.

3.Iloka3zareqbHast PyHKIUA

[TokazarenpHas pyHkms, e€ cBoiictBa U rpaduk. [lokasarensubie ypaBHeHus. [loka3arenbHble
HepaBeHCTBA. CHCTEMBI T0Ka3aTeIbHbIX YPABHEHUM U HEPABEHCTB.

OcnosHule yenu. OPMHUPOBAHUE TIOHATHN O TIOKA3aTEIbHON (PYHKIMH, O CTETIEHU C TPON3BOJIEHBIM
JIeMCTBUTENBHBIM I0Ka3aTeNIeM, O CBOMCTBAX MOKa3aTelnbHON (PyHKIMH, O rpaduKke QYHKIUN, O CHMMETPHU
OTHOCHTEIIEHO OCH OPAHMHAT, 00 SKCIIOHEHTE; (DOPMUPOBAHHE YMEHUS PEIIaTh MIOKA3aTEIbHbIC YPAaBHEHUS
pa3IMYHBIMM METOJAMHU: YPABHUBAHUEM I10KA3aTeNIel, BBEICHUEM HOBOM IEPEMEHHOM; OBJIaICHUE YMEHUEM
pemaTh NOoKa3aTelbHbIE HEPABEHCTBA Pa3JINYHBIMM METOJAMH, UCIIOJIb3YysI CBOMCTBA PABHOCHIIBHOCTH
HEPABEHCTB; OBJIA/ICHUE HaBbIKaMH PEIICHUS CUCTEM IOKA3aTEIbHBIX YPAaBHEHUI U HEPABEHCTB METOAOM
3aMEHbI IEPEMEHHBIX, METOI0M I0JICTAHOBKHU.

B pezynbmame uzyuenus memul yuauiuecs 00ANCHbL:

3HATh. OIIpe/ieJICHUE MOKa3aTeaIbHON (QYHKIIMU U €€ CBOICTBA; METO/IbI PEIIEHNUs TOKA3aTENbHbBIX
YPaBHEHHUI U HEPABEHCTB U X CUCTEM;
yMeTh: ONPEeNATh 3HaUYEHHS OKa3aTeIbHON (PYHKIIMK MO 3HAUEHUIO €€ apryMeHTa MpU Pa3InYHBIX
crioco0ax 3afjaHus (YHKIMU; CTPOUTH TpadUK MOKa3aTebHOW (YHKIIUN; TPOBOIUTH ONMCAHUE CBOMCTB
(GYHKIIMM; UCTIONb30BaTh rpadUK MOKa3aTebHON (PYHKINHU I PEellIeHUs] ypaBHEHUI 1 HEPaBEHCTB
rpadu4ecKuM METOJ/I0OM; pellaTh MPOCTEHIINe MOKa3aTeNbHbIe YPABHEHUS 1 UX CUCTEMBI; pellaTh
MOKa3aTeNlbHbIE YPABHEHMUSI, IPUMEHSSI KOMOMHALIMIO HECKOJIBKUX aIrOPUTMOB; pelIaTh MPOCTENIIINe
NoKa3aTeIbHbIC HEPABEHCTBA U UX CUCTEMBI; peliaTh 0Ka3aTebHbIe HEPAaBEHCTBA, IPUMEHsIs1 KOMOMHAIIUIO
HECKOJIbKUX aJIrOPUTMOB; CAMOCTOSITETIFHO UCKATh U OTOMPATh HEOOXOIUMYIO JUIsl pelIeHUs yueOHBIX 3a7a4
UH(POPMALINIO; TPEBUIETh BO3MOXKHBIE MTOCIIEICTBUS CBOMX JACHCTBUIA.

4.Jlorapugmuyeckas PyHKIHA
Jlorapudwmsl. CBoiicTBa norapudmos. JlecsTuuHble U HaTypajibHbIe Jorapudmsl. Jlorapupmudeckas
¢bynkuus, e€ coiicTBa u rpaduk. Jlorapupmudeckue ypasuenus. Jlorapupmuueckue HepaBeHCTBA.
OcHosnvie yenu’. GopMHUPOBAHUE TIPEACTABICHUH O Jorapudme, 06 ocHOBaHUHU Jorapudma, o
Jorapu(pMHUPOBAHUH, O IECATUYHOM JIorapudme, 0 HaTypalIbHOM Jorapudme, o hopmyie nepexoa ot
Jorapudma ¢ OJHIM OCHOBAaHHEM K JIoTapu(My ¢ ApyruM OCHOBaHHEM; (POpPMHUPOBAaHNE YMEHUS IIPUMEHSTh
cBo¥icTBa Jorapu(MoB: Jorapum NpoU3BEICHUS, JOrapru(M YaCTHOTO, JIOTapU(M CTETIeHH, TPH
YIPOLIEHUN BBIPAKEHUH, COAEPIKALINX JIOrapu(PMbl; OBIaJCHHNE YMEHUEM pelllaTh JorapupMuIecKue



YPaBHEHMSI; IEPEX0/s K paBHOCHIIBHOMY JIOTapu(PMUYECKOMY YPAaBHEHUIO, METOJI IOTEHIIMPOBAHUS, METO[T
BBEJICHUSI HOBOI ITepeMeHHOM, OBJIaIcHHE HAaBbIKAMHU PEIICHUS JIOTapu(PMUUECKUX HEPABEHCTB.

B pezynomame uzyuenus memul yuauguecs 00AHCHbL.

3HATh: OHATHE JOrapudma, OCHOBHOE JIorapu(hMUIECKOE TOKIAESCTBO U CBOWCTBA JIorapu(MoB; GopMyIry
nepexoAa; onpeneneHue JorapupmMuueckoi GyHKIUKN 1 e€ CBOMCTBA; MOHATHE JOrapU(PMHUUECKOTO
YpaBHEHHS U HEPABEHCTBA; METO/bI PEIICHUS JIOrapu(hMUIECKUX YPABHEHHIA; aJITOPUTM PEIICHHS
JOrapu(pMHUUECKUX HEPABEHCTB;

yMeTh: YCTaHABJIMBATH CBS3b MEXKY CTEIICHBIO M JIOTapru(pMOM; BEIUUCIIATH JIOTapu(M YnciIa o
OIIpEeIENIEHUIO; IPUMEHSTh CBOWCTBA JIorapu(MOB; BbIpaXaTh JAHHBIN Jorapu@m yepe3 AeCATHUHBIA U
HATypaJIbHbII; IPUMEHATh ONpPEeNICHHE JoTapuPpMUIecKoil GyHKINH, €€ CBOHCTBA B 3aBUCUMOCTH OT
OCHOBAHHS; ONPENENATh 3HaueHUe (PYHKIUH 110 3HAYSHUIO apryMeHTa [IPU Pa3JIMYHbIX Coco0ax 3adaHus
¢yHKIMY ;pemarsk npocTeiimue JorapuMUIecKue YpaBHEHUS, UX CUCTEMbI; IPUMEHSTh Pa3U4HbIC
METO/BI JUIsl pELICHUs JTOrapu(pMUUECKUX YPaBHEHUH; pelaTh npocTeiine jorapupMuieckue
HEPAaBEHCTBA.

5. Tpuronomerpuveckue (popmMyJibl
Panuannas mepa yria. [loBopoT Touku BOKpyr Hauasna koopauHat. OnpeesieHne CUHyca, KOCuHyca u
TaHreHCa. 3HaKU CUHYCA, KOCUHYCA U TaHT'€HCa. 3aBUCUMOCTb MEK/y CHHYCOM, KOCUHYCOM U TAHT€HCOM
OJIHOTO U TOTO ke yriia. Tpuronomerpudeckue ToxaecTa. CUHYC, KOCHHYC M TAHTE€HC YTJIOB O U Q.
@opMyIIbl CIOKEHHUS.. CHHYC, KOCUHYC U TAHT€HC ABOMHOrO yria.. @opmMyssl npuBeneHus. Cymma u
pazHocTh cunycoB. CymMMa U pa3HOCTh KOCHHYCOB.
OcHognole yenu: HopMHUpOBaHKE MPEACTABICHUHN O paJuaHHON Mepe yriia, O MepeBo/ie PauaHHON Mephl B
rpalyCHYIO U Ha000POT, TPayCHOU - B paAMaHHYIO0; O YACIOBON OKPYKHOCTH Ha KOOPAMHATHOU
IJIOCKOCTH; O CHUHYCE, KOCUHYCE, TAHI'€HCE, KOTAHT'€HCE, UX CBOMCTBAX; O YETBEPTAX OKPYKHOCTH;
dbopMHupOBaHME YMEHUN yIPOIIaTh TPUTOHOMETPUUYECKHUE BBIPAKEHUS OJTHOTO apryMEHTa; I0Ka3bIBaTh
TOKJIECTBA; BBIIIOJIHATH MIPEOOpa30BaHNE BBIPAKEHHI MOCPEICTBOM TOXKIECTBEHHBIX MpeoOpa3oBaHuil;
OBJIAJICHUEC YMEHUEM MPUMEHSTH (POPMYJIIBI CHHYCA H KOCHHYCa CYMMBI Ml PA3HOCTH, (POPMYIIBI IBOWHOTO
yria Jijisl YIpOUIeHHs BIPAXKEHUN; OBJIaICHUE HABBIKAMU MCIIOJIb30BaHUs (hOPMYII IPUBEACHUS U HOpMYIT
npeoOpa3oBaHMs CYMMBI TPUTOHOMETPHUUECKUX (PYHKIIUN B MPOU3BEICHUE.
B pe3ynomame uzyuenus memot yuaujuecs Q0NHCHbL:
3HATH: MOHATHS CUHYCA, KOCUHYCA, TAHTE€HCA, KOTAaHT€HCA MPOU3BOJILHOTO yTiia; paJIuaHHON MEPHI YIJIa;
KaK ONMpEeJEeNsATh 3HAKU CUHYCA, KOCUHYCA U TaHT'€HCa MPOCTOr0 apryMeHTa M0 YETBEPTSIM; OCHOBHBIE
TPUTOHOMETPUYECKHE TOXK/IECTBA; I0KA3aTEIHCTBO OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB; (POPMYIIBI
CUHYCa, KOCHHYCa CYMMBI M Pa3HOCTH JIBYX YIJIOB; GOPMYJIbI ABOMHOTO yTIia; BEIBOA (POPMYI MPUBEICHHUS;
yMeTh: BBIpKATh paJMaHHYIO MEPY yrila B Tpagycax U HA000pPOT; BEIYHCIATh CHHYC, KOCUHYC, TAHTE€HC U
KOTaHI'€HC yTJia; UCIO0JIb3Yys YHUCIOBYIO OKPYKHOCTh ONPENEIATh CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC
MIPOU3BOJILHOTO YIJIA; ONPEACNIAThH 3HAKH CHHYCa, KOCUHYCA, TAHT€HCA, KOTAHTEHCA 110 YETBEPTSIM;
BBITMIOJHATH MpeoOpa3zoBaHue MPOCTHIX TPUTOHOMETPUUYECKUX BBIPAKEHUMN; YIIPOIIATH BHIPAKESHHUSI C
MPUMEHEHUEM TPUTOHOMETPHUECKUX POPMYIT; OOBICHATH U3YUEHHBIE MMOJOKEHUSI HA CAMOCTOSITETLHO
mo1I00paHHBIX KOHKPETHBIX IpUMepax; paboTaTh ¢ yueOHHUKOM, OTOUPATh U CTPYKTYpHUPOBATh MaTepHal;
MOJIB30BATHCS SHIUKIIONIEANEH, CIIPABOYHOM JIUTEPATypOi; MPEABUIETH BOZMOXKHBIC IMOCIIEACTBUS CBOUX
JIEUCTBUM.

6. TpuronomerpuuyecKkue ypaBHeHUs
VYpaBHeHHe cos X = a. YpaBHEHHUE sin X = a. YpaBHEeHHUe tgx = a. PelieHne TpuroHoMeTpu4eckux
YpaBHEHUM.
OcnosHule yenu.: popMupoBaHUe MPEACTABICHUNA O PEIICHUH TPUTOHOMETPUYECKHX YpaBHEHUH Ha
YHCIIOBOM OKPYKHOCTH, 00 apKKOCHHYCE, apKCHHYCE, apKTaHI€HCe, apKKOTAaHT€HCce uKciia; (GOpMUpPOBaHHE
YMEHMM peIIeHUs] MPOCTEHIINX TPUTOHOMETPUUECKUX YPAaBHEHUH, OJHOPOJHBIX TPUTOHOMETPUUECKHUX
yYpaBHEHUI; OBJaJIEHUE YMEHUEM pellaTh TPUTOHOMETPUUECKHUE YPaBHEHUS METOJIOM BBECHHSI HOBOM
NEPEMEHHO, METOZIOM pa3JIokKEeHHs Ha MHOKUTEIH; pacIlIipeHre 1 00001IeHne CBeIeHUH 0 BU1axX
TPUTOHOMETPUUECKUX YPaBHEHHH.
B pezynomame uzyuenus memul y4auuecs Q0AHCHbL.
3HATh:OMNpe/IeIeHne ApKKOCUHYCA, apKCUHYCa, apKTaHIeHCca U (POPMYJIBI ISl peIIeH s TPOCTEHIITNX
TPUTOHOMETPUUECKUX YPaBHEHUI; METOBI PEILIEHUS] TPUTOHOMETPUYECKUX YPABHEHUI;
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yYMeTh: peiaTh IpOoCTeHIIIe TPUTOHOMETPHUYECKIE YpaBHEHHS O (OpMyJIaM; PelIaTh KBaJIpaTHbHIE
yYpaBHEHHsI OTHOCHUTEINBHO Sin, cos, tg U ctg; OnpeaensiTh OAHOPOAHBIC YPaBHEHUS IEPBOI U BTOPOI CTENEHH
U pelmaTh UX 10 aITOPUTMY, CBOJS K KBaJPAaTHBIM; IPUMEHATH METO BBEACHUS HOBOIl IEpEMEHHOM, METO
pa3I0KeHUsT Ha MHOYKUTEIH MIPH PELICHUN TPUTOHOMETPUUECKUX YPAaBHEHHIA; apryMEHTHPOBAHO OTBEYATh
Ha [TOCTABJICHHBIE BOIPOCHI; OCMBICIINBATh OIIHOKN M YCTPAHATh UX; CAMOCTOSATEIILHO UCKAaTh U OTOMPATh
HEOO0XOIMMYIO JJIsl pelIeHUs] y4eOHBIX 3a/1a4 WH(POPMAIIHUIO.

7. IloBTOpeHue kypca anareops! 10 kiaacca
CrenenHasi, mokasatenpHas 1 jorapugmuueckas QyHkun. Pemenue noka3zaTenbHbIX, CTETIEHHBIX U
Jorapu(pMUUECKUX ypaBHEHUi. Pelenne moka3aTenbHbIX, CTENICHHBIX U JIOTapU(PMUYECKUX HEPABEHCTB.
Tpuronomerpuueckue Gopmynbl. TpUroHOMETpUYECKHE TOXKAECTBA. PerieHne TpUroHoMeTpUIeCcKuX
ypaBHEHU. PerreHue cucrteM Moka3aTeqbHBIX U JIOTapU(PMHUYECKUX ypaBHEHUH. TeKCTOBbIE 3a/1a91 HA
IPOIICHTHI, ABHKCHHE.
OcHognvie yenu: 0000IMNT U CHCTEMAaTH3UPOBATh Kypc areOphl M Havaina aHanu3a 3a 10 kiacc, pemras
TECTOBBIC 33JaHUs TI0 COOPHUKAM TPEHUPOBOYHBIX 3a7aHui 1o nmoaroroBke Kk EI'D; coznate ycnoBus s
IUTOJIOTBOPHOTO y4acTusl B paboTe B TpymIe; GOpMUPOBATH YMEHHUSI CAMOCTOSITEIEHO 1 MOTUBUPOBAHHO
OpPTraHU30BBIBATH CBOIO JICATEIBHOCTb.

Conep:xanue kypca B 11 kiacce

1. Tpuzonomempuueckue pynkyuu
OO6nactp ornpe/iesieHUs] U MHOXECTBO 3HAUCHUH TPUTOHOMETpUYEeCKUX QyHKIUI. YETHOCTH, HEUETHOCTD,
NEPUOIMIHOCTh TPUTOHOMETpUUecKuX pyHKIui. CBoiicTBa U rpaduku QyHKIMIA y = CcOs X, y = sin X, y = tg
X.
OcHosnvie yenu: hopMupoBaHUE NPEICTABICHUN 00 00IaCTH ONIPEACIICHHS] 1 MHOXKECTBE 3HAUCHU I
TPUTOHOMETPUUYECKUX (YHKLUH, 0 HEYETHOM U 4ETHON PYHKLUAX, O NEPUOIUUECKON PYyHKIMH, O Iepuoie
(GYHKIMH, 0 HAUMEHbIIEM MOJI0XKUTEIBHOM Nepuojie; GOpMHUPOBAHUE YMEHUM HaXOJUTh 00J1acTh
OTIpeieNIeHUs] 1 MHOKECTBO 3HAUE€HUI TPUTOHOMETPUUYECKUX (DYHKIIMHA CIOKHOTO apryMeHTa,
IPEJICTABICHHOIO B BUJIE IpOOH U KOPHS; OBJIaZIEHHE YMEHHEM CBOOOHO CTPOUTH IpaduKu
TPUTOHOMETPUUYECKHUX (PYHKLUI U ONUCHIBATH UX CBONCTBA;
B pezynomame uzyuenus memul yuauguecs Q0AHCHbL.
3HaTh:00J1aCTh ONPECNICHHUS] U MHOXKECTBO 3HAYCHUN HJIEMEHTAPHBIX TPUTOHOMETPUUECKUX (PYHKIIHIA;
TPUTOHOMETpHUECKHe (QYHKIIUU, UX CBOMCTBA U TpaduKy;
yMeTh: HaXOJUTh 00JIaCTh ONPEACICHHUS U MHOKECTBO 3HAYEHUN TPUTOHOMETPUUECKUX (DYHKIIHIA;
MHO’KECTBO 3HaU€HUM Tpuronomerpuyeckux pynkuunit Buga kf(x) m, rae f(x)- mobas Tpuronomerpuyeckas
(GyHKLUSA; TOKA3bIBaTh NEPUOTUYHOCTD (DYHKIMHI C 3aJaHHBIM IIEPHOI0M; UCCIIE0BATh PYHKLHUIO Ha
YETHOCTh M HEYETHOCTD; CTPOUTH IPaUKU TPUTOHOMETPUUECKUX (DYHKIUI; COBEPIIATh IPeoOpa3oBaHue
rpaduKoB QYHKIUI, 3Hast UX CBOWCTBA; pelaTh rpaduyecku NpoCcTenIe TpPUroHOMETPUYECKIE YPaBHEHUS
Y HEpaBEHCTBA.

2. IIpon3BoaHas M e€ reoMeTPUYECKUH CMBICJI
[IpousBonnas. [IponsBoanas crenenHoi pynkuuu. [lpaBuna nuddepenmponanus. [Iponssoansie
HEKOTOPBIX 3JIEMEHTapHBIX QyHKIUI. ['eoMeTpruecKkuii CMbICI TPOU3BOAHOM.
OcHognvbie yenu: GopMUpPOBaHNE OHIATUNH O MTHOBEHHOM CKOPOCTH, O KacaTelbHO! K MJIOCKON KPUBOM, O
KacaTeJIbHOM K TpaduKy GyHKIUH, O TPOU3BOAHON PYHKIMH, O (PU3NIECKOM CMBICIIE TPOU3BOIAHOM, O
F€OMETPUUECKOM CMBICIIE TPOU3BOIHOM, O CKOPOCTH U3MEHEHUs (YHKIUH, O npezesie GyHKIUU B TOUKE, O
TuQepeHIIMPOBAHNY, O IPOU3BOAHBIX JIEMEHTAPHBIX (QYHKINH; (OPMUPOBAHUE YMEHUS UCTIOIb30BATh
QITOPUTM HaXO0KJIEHUS IPON3BOIHOMN 3JIEMEHTAPHBIX (QYHKIIUH MPOCTOTO U CI0KHOTO apryMEHTa;
OBJIa/ICHUE YMEHHEM HAaXOJIUTh MPOU3BOIHYIO JH0O0H KOMOMHALIMY 3JIEMEHTapHBIX (DYHKIUI1; OBIajeHNe
HaBbIKAMU COCTaBJICHUS YPaBHEHUsI KacaTeabHOU K rpaduky GyHKIUU IpU AOMOJHUTENBHBIX YCIOBUSX,
HaXOKJICHHUS YTIIOBOTrO K03 uimenTa kacaTreabHOM, TOUKHA KaCaHUS.
B pezynomame uzyuenus memvl yuauguecs 00NHCHbL.
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3HATh: TIOHATHE MPOU3BOTHON (QDYHKIIMH, PU3UIECKOTO U TEOMETPHUECKOTO CMBICIIA TPOU3BOIHOM; TOHATHE
MIPOM3BOTHON CTENICHH, KOPHSI; mpaBuia quddepeHIpoBanus; GOpMYIbl IPOU3BOIHBIX dJIEMEHTaPHBIX
(GyHKIWH; ypaBHEHUE KacaTeIbHOW K rpaduKy (DYHKIHH; alrTOPUTM COCTABJICHHUSI YPAaBHEHUS KacaTelbHOM;
yMeTh: BBEIYUCIIATH MPOU3BOIHYIO CTCTICHHON ()YHKIIUU M KOPHS; HAXOAUTh TPOU3BOHBIC CYMMEI,
Pa3HOCTH, MPOU3BEICHUS, YACTHOTO; TPOU3BOIHBIC OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIHIA; HAXOIUTh
MIPOU3BOTHBIC MJIEMEHTAPHBIX (DYHKIUIN CII0KHOTO apTyMEHTa; COCTABIISTh YPaBHEHUE KAacaTeIbHOU K
rpaduky QYHKIUH [0 aJIrOPUTMY; Y4aCTBOBATh B JHAJIOTe, TOHUMATh TOUKY 3pEHHsI coOeceHuKa,
NpU3HABaTh MPABO HA MHOE MHEHUE; OOBSICHATH H3yUYEHHBIC TIOJIOKEHHUSI HA CAMOCTOSATEIHHO MOI00paHHBIX
pUMEpPax; OCYIIECTBIATh MOUCK HECKOJIBKUX CIIOCOOOB PEIICHHS, apTyMEHTHPOBATh PAIlMOHATBHBIN
C1oco0, MPOBOANTH JIOKA3aTEIbHBIC PACCYKICHUS; CAMOCTOSITEILHO UCKATh HEOOXOIUMYIO JIJISl PEIICHUS
y4eOHBIX 3a7a4 HHPOPMAIIHIO.

3.JIpuMeHeHHe NPOU3BOIHOM K MCCIeI0BAHUIO (PYHKIMIA
Bospacranue u yobiBanue GyHkiui. DxctpeMyMsl pyHKIuH. [IpuMeHeHre npor3BoIHON K IOCTPOCHHUIO
rpadukoB Qynkiuii. Hanbonemiee n Hanmenbpinee 3HaueHust GyHKIH. Beimyknocts rpaduka. Toukn
neperuoa.
OcnosHule yenu: GOPMUPOBAHNE TPEICTABICHUH O MPOMEKYTKaX BO3PACTaHUS U YOBIBAaHHS (DYHKIIHH, O
JIOCTaTOYHOM YCJIOBMU BO3pacTaHMs (PYHKIMHU, O IPOMEKYTKAX MOHOTOHHOCTH (PYHKIIUH, 00 OKPECTHOCTH
TOYKH, O TOYKaX MAKCUMyMa U MHHUMYyMa (YHKIIHH, O TOYKaX IKCTPEMyMa, O KPUTHUECKUX TOUKAX;
(dopMHpOBaHUE YMEHMS CTPOUTh ICKU3 Tpaduka QyHKIMH, €CIIH 3a/1aH OTPE30K, 3HaUeHUs (PyHKIMH Ha
KOHIIaX 3TOTO OTPe3Ka M 3HAK MPOU3BOIHON B HEKOTOPBIX TOUKAX (PYHKIIMH; OBJIAJICHHE YMECHUEM
IPUMEHSATH IPOU3BOIHYIO K UCCIIEOBAHUIO (GYHKLUI U HOCTPOCHUIO I'paMKOB; OBJIAICHHE HaBbIKAMU
UCCIIEIOBATh B MPOCTEHIINX CIyJasx (yHKIMU HA MOHOTOHHOCTh, HAXOIUTh HAaNOOJIbIIIee U HAUMEHbBIIIEE
3Ha4YeHUs (QYHKIUN, TOUKH Nepernda U MHTEPBaJIbl BBITYKIOCTH.
B pezynomame uzyuenus memvl y4auguecs 00AlCHbL.
3HATh: TIOHATHE CTALIMOHAPHBIX, KPUTUUECKUX TOUEK, TOUEK IKCTPEMYMA; KaK IPUMEHSITh IPOU3BOAHYIO K
MCCJIeI0BaHMIO (DYHKIIMHM U OCTPOCHHIO TPA()UKOB ;KaK UCCIIEIOBATh B MPOCTEHIINX ciydasx (yHKIIMH HA
MOHOTOHHOCTb, HAXOJIUTh HAUOOJIbIIIEe U HAUMEHbILIEe 3HAUCHHsI (PYHKIINH;
yMeTh: HaXOJUTh UHTEPBAJIBI BO3PACTAHUS U YOBIBAaHUS (DYHKIMIA; CTPOUTH ICKU3 TpaduKa HEMPEepHIBHON
GbyHKLIMY, onpeAeaEHHOM Ha OTpe3Ke; HAXOAUTh CTAllMOHAPHbIE TOUYKU (YHKLMHU, KPUTHUECKUE TOUKU U
TOUYKH SKCTPEMYMa; IPUMEHSTh IPOU3BOJIHYIO K UCCIIEIOBAHHUIO (YHKIIHI U TOCTPOSHUIO TPaPUKOB;
HaXO0JIUTh HauOOJIblIIee U HAaUMEHbIlIee 3HaueHHe (PYHKIMU; paboTaTh ¢ yUeOHUKOM, OTOMpaTh U
CTPYKTYypUPOBaTh MaTepual.

4.IlepBooOpa3Hasi 1 HHTErpaJ
[TepBooOpasnas. [IpaBuina HaxoxaeHHs IEpBOOOpa3HBIX. [11011aF KPUBOTMHENHOWM TpaNleINK U UHTETPaJL.
Brruncnenue nnTerpano. Beruucnenue miomaaei ¢ noMous0 HHTErpaioB.
OcHnognoie yenu: GopMUpPOBaHUE IPEICTABICHUN O IepBOOOpa3HON (QYHKIIMH, O CEMENCTBE NEPBOOOPA3HBIX,
0 Qg pepeHIIMPOBAHNN U HHTETPUPOBAHUH, O Ta0JIHIIe IEPBOOOPA3HBIX, O MPaBUIIaX OTHICKAHUS
nepBooOpa3HbIX; (popMHUpOBaHUE YMEHHUI HAXOIUTh AJsl QYHKIIMH IEPBOOOpPa3HYI0, TpaduK KOTOPOit
IPOXOJUT Yepe3 TOUKY, 3aJJaHHYIO KOOPJAMHATAMH; OBJIaIeHHEe YMEHUEM HaXOAUTh TUIONIA1b
KPUBOJIMHEHHOM Tpaneuuu, orpaHnueHHon rpadukamu yHkuuid y = f(x) 1 y = g(x), orpaHuueHHO I
OpSAMBIMHU X = a. X = b, ocbto Ox u rpadukom y = h(x).
B pe3zynbmame uzyuenus memvl y4auguecs 00AACHbL.
3HATh: TIOHATHE NEPBOOOPA3HOM, HHTErpaa; MpaBuia HaX0XKICHUS EPBOOOPA3HBIX; TaOIHILY
nepBoobpa3Hbix; popmyny Heiorona Jleitbnuiia; mpaBuiia UHTErpUPOBAHUS;
yMeThb: IPOBOANUTH HH(POPMAITMOHHO-CMBICIIOBON aHAJIN3 MPOYUTAHHOTO TEKCTa B yUeOHUKE, y4acTBOBATh B
Jasiore, IpUBOJUTH MPUMEPHI; ApI'YMEHTHPOBAHO OTBEYATh Ha TOCTABJIEHHBIE BOMPOCHI, OCMBICINBAThH
OLIMOKH U MX YCTPAHATh; IOKa3bIBaTh, YTO JAaHHAs (PYHKIHS SBIsSETCS IEPBOOOPA3HOM IS IpYTroil TaHHOMH
(GYHKIMH; HAXOAUTh OJIHY U3 MEPBOOOPA3HBIX ISl CyMMBbI QYHKUIMN U MPOU3BEACHUS PYHKIIMH HA YUCIIO,
UCTIONIB3YS CIPAaBOYHBIEC MAaTEPUaIbl; BBIBOAUTH MPABUIIAa OTHICKAHUS TIEPBOOOPA3HBIX; H300paxarhb
KPUBOJIMHENHYIO TpalelHio, OrPAaHNYECHHYIO rpa)uKaMy 3JIEMEHTapHBIX (PYHKLUH; BBIYUCIATh HHTETPal OT
3JIEMEHTApHOH (PYHKIIMH TPOCTOrO aprymenta no ¢popmyne Heiotona JleitbHuIa ¢ MOMOIIBIO TaOIHIIBI
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NepBOOOPA3HBIX U MPABUI UHTETPUPOBAHUS; BEIUUCIISTH IUIOMIAAb KPUBOJIMHEMHON Tpanenu,
OTpaHUYEHHON NMPSAMBIMHU X = a, X = b, 0cbto OX 1 rpadMKOM KBaJpaTUIHOHN (PYHKIMH; HAXOAUTH TUIOLIA/b
KPUBOJIMHEHHOM Tpalenuu, OrpaHiueHHON TapadoiaMu; BEIYUCIIATH ITyTh, TPOUICHHBIN TEJIOM OT Havaja
JBUKECHHUS 10 OCTAHOBKH, €CJIM U3BECTHA €r0 CKOPOCTh; IIPEABUAECTh BO3MOKHBIE ITOCJIEICTBHS CBOMX
JICHCTBUI; BIa/I€Th HABBIKAMU KOHTPOJISL U OLICHKU CBOEH JESTEIbHOCTH.

5.9J1eMeHTbl MATEMaTH4eCKOH CTATHCTHKH, KOMOMHATOPHUKH M TEOPHUH BepOSITHOCTEH
TabnuuHoe u rpaduueckoe npeacTaBIeHUE NaHHbIX. YHUCIOBbIE XapaKTEePUCTUKHU PSIJIOB JaHHBIX.
[Toouepénupiii 1 OAHOBPEMEHHBI BHIOOP HECKOJIBKUX 3JIE€MEHTOB U3 KOHEYHOTO MHOXKeCcTBa. DOpMyIIbI
yHclia IepecTaHOBOK, COUeTaHuH, pa3MenieHuil. Perenne komOnHatopHbix 3a1a4d. @opmyna 6uHOMA
Herorona. CoiicTBa OMHOMUHANIBHBIX KO3 umpento. Tpeyronpauk [lackans. DneMeHTapHbIE U CIOKHBIC
coObITus. PaccMoTpenue ciyyaeB: BEpOATHOCTh CyMMbl HECOBMECTHBIX COOBITHH, BEPOSITHOCTh
IPOTHBOIOJIOKHOTO cOObITHA. [IoHATHE O HE3aBUCUMOCTH COOBITHI. BepoATHOCTB U CTaTUCTHYECKAs
4acTOTa HACTYIUIEHUs coObITHs. Pelene npakTH4ecKux 3a/1ad ¢ IPUMEHEHNE BEPOATHOCTHBIX METO/IOB.
Crnyuaiinble BennunHbl. LleHTpansHble TeHAeHIMU. Mepsl pazOpoca. Penienne npakTHuecKrx 3aaad o TeMe
«CTaTuctukayn.
OcnosHule yenu: GOPMHUPOBAHNE TIPEICTABICHUI O HAYYHBIX, JOTHYECKUX, KOMOMHATOPHBIX METOIaX
pelleHuss MaTeMaTUYeCKUX 3a1a4; (GOpMUPOBAHUE YMEHHSI aHAJTM3UPOBATh, HAXOAUTDH PA3IMUHBIE CIIOCOOBI
pelieHns OJHOM U TOMH ke 3a7jauu, AeJaTh BbIBOJbI; pa3BUTHE KOMOMHATOPHO-JIOTUYECKOTO MBIIIIJICHUS;
dbopMupOBaHUE IPEICTABICHUS O TEOPUH BEPOSITHOCTH, O MOHATHUSIX: BEPOSITHOCTh, UCTIBITAHHE, COOBITHE
(HEBO3MOKHOE U JOCTOBEPHOE), BEPOSTHOCTH COOBITHH, O0BEAMHEHUE U TIepeceueHne COOBITUH, CIIE/ICTBHE
COOBITHSI, HE3aBUCUMOCTh COOBITUH; (HOPMUPOBAHNE YMEHHUSI BBIYUCIISATH BEPOSATHOCTh COOBITHI, OMPEIeNATh
HECOBMECTHBIE U ITPOTUBOIOIOKHBIE COOBITHS; OBJIaJICHUE YMEHUEM BbHIIIOJHEHHUS! OCHOBHBIX ONEpALUN Haj
COOBITUSIMH; OBJIa/ICHHE HAaBBIKAMH PEIICHUS MPAKTUYECKUX 3a/1a4 ¢ TPUMEHEHUEM BEPOSTHOCTHBIX
METOJIOB;
B pesynsmame usyuenus memol yuauguecs Q0AHCHbL:
3HATh. OHIATHE KOMOMHATOPHOM 3a7jaul U OCHOBHBIX METOJOB €€ pellieHus (IepecTaHOBKH, pa3MELICHMS,
coueTaHusi 0e3 TMOBTOPEHUS M C TOBTOPEHHEM);IOHSATHE JIOTHYECKON 3aJayd; NPUEMBI pPELICHUS
KOMOMHATOPHBIX, JIOTUYECKUX 3ajay; DJEMEHTbl IpadoBOro MOAETUPOBAHHUSA; IOHATHE BEPOSITHOCTU
COOBITHI; MOHATHE HEBO3MOXHOI'O U JIOCTOBEPHOTO COOBITHS; MOHITHE HE3aBUCHUMBIX COOBITHI; MOHATHE
YCJIIOBHOU BEPOSITHOCTH COOBITHI; TOHSITHE CTATUCTUUECKOM YaCTOTHI HACTYTUICHHS COOBITHIA;
yYMeTh. UCIOJIb30BaTh OCHOBHBIE METO/BI pEIIeHUs KOMOMHATOPHBIX, JOTMYECKHX 3a/ay; pa3pabaThiBaTh
MOJIEJIM METOJIOB PELIeHUs 3a/1a4, B TOM YHUCII€ U MPU MOMOIIU T'padBOr0 MOJEIUPOBAHUS; NEPEXOIUTH OT
UJIeU 3aJlaud K aHaJOrM4YHOM, 6osiee MpocToi 3aaaye, T.€. OT OCHOBHOM MOCTaHOBKM BOIIPOCA K CXEME; SICHO
BbIpaXkaTh pa3pabOTaHHYIO HJICI0 33[]a4l; BBIUUCIISITh BEPOATHOCTh COOBITHI; ONpPEAEsATh PAaBHOBEPOSTHBIE
COOBITHS; BBINOJHATH OCHOBHBIE ONEpAlMM HaJ COOBITUSIMH; JIOKa3blBaTh HE3aBHCHMOCTb COOBITHIA;
HAaxOJIUTh YCIIOBHYIO BEPOSATHOCTD; PEIIATh IPAKTUYECKUE 3a1a4H, IPUMEHSS METO/IbI TEOPUU BEPOSTHOCTH.

6. O0o01alonee MOBTOPeHUE Kypca ajaredpbl M Havaa anajau3a 3a 10- 11 kiaacesl
Uucna n anredpanueckue npeodpazoBanus. YpaBHenus. HepaBencrBa. Cuctembl ypaBHEHUN U HEPABEHCTB.
[IpousBoaHas GyHKIUU U €€ IPUMEHEHHUE K pereHuro 3a1a4. OyHKuuu 1 rpapuku. TekcToBble 3a/1aun Ha
MPOLEHTHI, ABHKEHUE, TIPOTPECCUH.
OcnosHvle yenu: 00OOIIEHHE M CHCTEMaTH3alus Kypca anreOpsl M Havaid aHaimza 3a 10- 11 kmaccsr
CO3/1aHHME€ YCIIOBUHM Ui IJIOJOTBOPHOTO YYacTHUs B TpYIIOBOM pabore, ans (HOpMHUpPOBaHHS YMEHUs
CaMOCTOSITENIbHO U MOTUBUPOBAHHO OPraHU30BLIBATH CBOIO JIEATEIBHOCTh; (OPMHUPOBAHUE MPEICTABICHHMA
00 uaesx W MeToJax MaTeMaTUKH, O MaTeMaTHKe KaK CPEJCTBE MOEIUPOBAHMS SBICHUN M IMPOIIECCOB;
pa3sBUTHE JIOTUYECKOTO M MaTeMaTHMYeCKOro MBIIIJICHUA, HHTYWLUH, TBOPYECKUX CHOCOOHOCTEH;
BOCIMHUTAHNUE MOHUMAaHUS 3HAYUMOCTH MaTEeMaTHUKH JIJIsl 00IIECTBEHHOTO Mporpecca.
B paGoueii mporpamMMe H3MEHEHO COOTHOILIEHHE YacOB Ha HM3yYeHHE TE€M M HMTOTOBOE IOBTOPEHHUE B
CTOPOHY YMEHBIIEHMs [0 OTHOILIEHUIO K THUIIOBOM mMporpamme. BpicBoOonuBIIMECS yYackl OTBEAEHBI Ha
o0o0maroliee MOBTOPEHHUE MO Kax10il Teme, paboTy ¢ TECTaMu W MOATOTOBKY K MTOTOBOM aTTecTalud B
dbopme u o marepuanam EI'D. [ToaroToBky k 9K3aMeHaM IUIAHUPYETCS IPOBOJUTH B cucTeMe, HauuHas ¢ 10
KJjlacca
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Auredpa u Hayasaa anaiau3a 10-11 kaace

KoanuecTBo yacoB padoueii

Ne Coaep:kaHue y4e0HOro MaTepuaa HPOTPAMMDI
TeMBbI (3 uaca 6 neoeno)
10 kaace
1 IToBTOpEHME 4
2 JlelicTBUTEIbHBIC YHCIIA 13
3 Crenennast pyHKIUSA 12
4 [Toka3zarenpHas QyHKIHS 10
5 Jlorapudmudeckast GyHKIHS 15
6 Tpuronomerpuueckue GopMyIbl 20
7 Tpuronomerpudeckue ypaBHEHHs 14
8 [ToBTOpenwue 3a 10 kiracc 14
Hroro 102
11 knacc
1 IToBTOpEHHE 4
2 Tpuronomerpuyeckue GyHKIUH 12
3 [Tpon3BoHAS U €€ TEOMETPUICCKUN CMBICIT 16
4 [TpumeHeHre TPOU3BOJHON K UCCIIEIOBAHUIO (DYHKITUH 12
5 WuTerpan 11
6 KomOunaTtopuka 10
7 DIEMEHTHI TEOPUH BEPOSTHOCTEN 9
8 Crarucrtuka 8
9 HToroBoe moBTOpPEHHE Kypca aareOpbl M HaYaJl aHaIn3a 20
Hroro 102

HNEPEYEHb YYEBHO-METOJAUYECKOI'O OBECIIEYEHUA:

LI.A. Anumos u dp.. "Anredpa n Hauana maremaTrueckoro aHanusa 10-11xkmacc.
yueOHuK: 6a30BbIii yposens'". U3n. "l[IpocBemienne” M.; 2012.
M.U. llabynun. "AnreOpa u HaYala MaTEMAaTHYECKOTO aHAIHM3a: TUIAKTHUYECKHe MaTtepuainsl ais 11
kimacca". U3a." IIpocsemenne" M.; 2010.
H.E. ®eooposa. "VIzyuenue anreOpbl U Hadald mMareMaTHdeckoro aHanmm3a B 11 kmacce: KHWTa IS
yunrens" Uzn. "IIpoceemenue” M.; 2008.
M.B. Tkauesa. "Anrebpa u Hauajga MaTeMaTHYECKOTO aHANIM3a: TeMaTHUeCKue TecThl s 11 kmacca".
N3p. "lIpoceemienue" M.; 2009.
A.JI. Cemenosa, A.JI. Awenxo. "Tunosele sx3ameHanrionHsle Bapuantsl. ®UIIN, EI'D matemaTuka "
H3n " sx3amen” M.; 2013.
JIL.D. [Muuypun. "3a crpanunamu yaeOHuka anreopsr” M3, "Ilanapama " M.; 2005.
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KanennapHo-temaTuyeckoe niiaHupoBaHue
ajreOpbl 1 HavaJa aHaau3a B 10 kaacce (3 yaca B Hexesto, Becero 102 vaca).

n/n

HaumeHnoBanue pa3acioB U TEM YPOKOB

Bcero vacos

ara

IIo
TIaHy

ITo
¢akt

HeﬁCTBHH C OOBIKHOBEHHBIMH U JACCATHYHBIMHA ,I[pO6$IMI/I.

ToxaecTBeHHbIE npeo6pa30BaHI/151 aJ'IFe6paI/I‘leCKI/IX BBIpa)I(eHHﬁ.

KBagparssle ypaBHEHUS.

Eal I A

Koumponvnasa paboma (6600nas)

AHanu3 KOHTPOJBHOM paboThl U paboTa HaJ| OIIMOKAMH.
[lenbie 1 pauvOHANIBHBIEC YKCIIA

N I

JleficTBUTENIbHBIEC YHCIIa

beckoneuHo yObIBatomiasi reoMeTpuiecKas mporpeccust

Apudmernueckuii KOpeHb HaTypaibHOU lcTenenu

Apudmernueckuit kopeHb HaTypaiabHON 1111111cTenenn

Apudmerndecknii KOpeHb HATYPaTbHON 2CTETICHA

CreneHs ¢ paliOHAJIbHBIM ITOKAa3aTCIEM

CreneHs ¢ palMoHaJIbHBIM ITOKa3aTeneM 1

R | R R R k|-
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13  |Crenens c neiicTBUTENBFHBIM MOKA3aTEIEM 1
14  |CreneHs c aeiicTBUTENBHBIM NOKa3aTeneM 1 1
15 |Pemenue ynpaxHeHUi 1
16 |Ypok 00001IeHNs U CUCTeMAaTU3aluK 3HAHUN 1
17  |Koumponvnas paboma Ne 1 no meme «/[eticmeumenvrule Yuciay 1
18 |Ananu3 KoHTposbHOW paboThl. CTeneHHas GyHKIUH, €€ CBOWCTBA 1
U rpaduk
19 |Crenennas pyHkium, e€ cBoiicTBa 1 rpaduk 1
20 |BzaumHO oOpaTHbIC PYHKIUU 1
21 |B3aumno oOpaTtHbie PyHKIHH. 1 1
22 |PaBHOCHIIbHBIE YPAaBHECHHS 1
23  |PaBHOCUIBHBIC ypaBHEHUS 1 1
24  |PaBHOCHIIbHBIC HEPABEHCTBA 2 1
25 |HppaunoHanbHbIE YpaBHEHUS 1
26  |HppaunonanbHble ypaBHEHHS 1 1
27  |HppaunoHanbHbIE HEPABEHCTBA 1
28  |Pemienue nppaioHaJbHbIX YPaBHEHHH U HEPABEHCTB 1
29 |Koumponvnasa padboma Ne 2 o teme «CreneHnHast QyHKIUS 1
30 |AHanau3 KOHTPOJIBHOW PabOTHI. 1
[ToxazarenbHast pyHKIIMA, €€ CBOWCTBA U rpaduK
31 |Iloka3arenbHas GpyHKIHUS, €€ CBOWCTBA U TpaduK 1
32  |Iloka3arenbHbIE ypaBHEHHS 1
33 |llokasarenbHble ypaBHEHUS 1 1
34  |Iloka3zarenbHbIC HEPABCHCTBA 1
35 |Iloka3arenbHbIe HepaBeHCTBa 1 1
36  |Pemenue cucreM Noka3aTelbHbIX ypaBHEHUH. 1
37  |Pemenue cucteM MOKa3aTelbHBIX HEpAaBEHCTB.1 1
38  |Ypok 0600mIeHHs U cUcTeMaTU3aluy 3HaHUH 1
39 |Kommponvnasa paboma Ne 3 no teme «[lokazaTenpHas QyHKITUSI 1
40 |AHamu3 KOHTPOJIBHOH paboThl. Jlorapudmer 1
41  |Jlorapudmsl 1
42  |CpoiicTBa norapudmon 1
43  |CsoiictBa norapudmos 1 1
44 |]lecaTUUHBIE U HATypaJbHbIE JIOTapU(PMBI 1
45  |Jlorapudmuueckas GpyHKIHs, €€ cBOMCTBA U rpaduk 1
46  |IToctpoenue rpaduka JorapupMu4eckoil GyHKIUN 1
47  |JlorapubmMuueckue ypaBHCHHS 1
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48  |Pemenue norapu(pMUUECKUX YpPaBHECHHH. 1
49  |Pemenue norapupmMuueckux ypaBHeHUH. 1 1
50 |Jlorapudmuueckue HEpaBeHCTBA 1
51 |Pemenue norapupMrUUECKUX HEPABEHCTB. 1
52  |Pemenue norapupMuyecKuX HepaBEHCTB. 1 1
53 | Ypok 00001IeHHs U CUCTeMAaTU3aluK 3HAHUN 1
54 |Konmponwvnasa paboma Ne 4 no teme «Jlorapupmmueckas 1
byHKIHS
55  |AHanu3 KOHTpOJIbHOM paboThl. PagnanHas mepa yria 1
56  |[ToBOpOT TOUKHM BOKPYT Havajia KOOPIUHAT 1
57  |OmpeneneHue cUHyca, KOCUHYCA U TaHT€HCA yria 1
58 |OmpenencHue cuHyca, KOCHHYCa U TaHTeHca yria 1 1
59 |3maku cuHyca, KOCHHYCa M TAaHT'CHCA yTJa. 1
60 |3aBHUCHUMOCTH MEXKIY CHHYCOM, KOCHHYCOM M TAaHT€HCOM OJTHOTO H 1
TOTO XK€ yria
61 |3aBUCHUMOCTH MEXIYy CHHYCOM, KOCHHYCOM M TAaHT€HCOM OJHOTO H 1
TOTO Xe yria. 1
62 |TpuroHomeTpuvecKue TOXIECTBA. 1
63 |CuHyC, KOCHHYC ¥ TAaH['€HC yIJIOB X U — . 1
64 |DopMyIbl COKEHUS 1
65 |Dopmynsl cnoxeHus 1 1
66 |CuHyc, KOCUHYC M TaHT'€HC JBOIHOTO yria 1
67 |CuHyc, KOCHHYC ¥ TAaHT'€HC ITOJIOBUHHOTO yTJia 1
68 |DopMyIibl MpUBEICHUS 1
69 |Dopmyisl nmpuBeacHUs 1 1
70  |CymMa 1 pa3HOCTb CHHYCOB. 1
71 |CyMMa u pa3HOCTh KOCHHYCOB. 1
72 |CyMMa M pa3HOCTh CHHYCOB M KOCHHYCOB. 1
73 |Ypok 06001IeHHs U CHCTeMaTU3alliy 3HaHUH 1
74 |Kommponvnas paboma Ne 5 no reme «OCHOBHBIE 1
TPUTOHOMETpUUYECKHE (HOPMYITBI»
75 | AHanu3 KOHTPOJIBHOM paboThl. YpaBHeHHEe COS X = a 1
76 |Ypasuenue SiN x=a 1
77 |CamocrostenbHas pabota o TeMe «Pelienue ypaBHeHU BUia 1
cos x =au SiN x=a»
78  |YpaBuenue {9 x =a
79  |Pemienue ypaBHeHui Buna tg x =a 1
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80

CamocrodrenbHas pabota 1o Teme «Pemienue ypaBHeHUH BUIa

tg x=a»

81 |Pemenue TpUrOHOMETPUUECKUX YpaBHEHUN. Y paBHEHUS,
CBOJISIIINECS K KBAIPATHBIM.

82  |PemeHue TpUrOHOMETPUYECKHX YpaBHEHUH. Y paBHEHUE
asinx + bcosx = ¢

83 |PemeHue TpUrOHOMETPUUYECKUX YpaBHEHUN. YPpaBHEHHUS,
pelaeMple pa3ioKeHUEM JICBOW YaCTH Ha MHOXKHTEIIH.

84  |PemieHue TPUrOHOMETPUYECKUX YPaBHEHUH

85 |IIpumepsl penieHus MPOCTEUIIHX TPUTOHOMETPHUECKUX
HEPaBEHCTB

86  |I[Ipumepsl pemieHHs TPUTOHOMETPUYESCKHX HEPABCHCTB

87  |Ypok 0000mIeH s U crucTeMaTr3aluy 3HaHUH

88 |Kommponwvnas paboma Ne 6 no teme «TpuroHoMeTprueCcKue
YpaBHCHHSI»

89  |AHanu3 KOHTPOJIbHON PabOTHI
CrenenHasi, moka3aTesbHast U JJorapugmuyeckas (pyHKIIH.

90 |AHanu3 KOHTPOJIBHOHW PabOTHI
CrenenHasi, mokasatenbHas 1 Jorapudmmudeckas GyHkum. 1

91 |PemeHue moka3aTelbHBIX, CTETIEHHBIX U JIOTaPH(PMHUYECKIX
YPaBHEHUM.

92  |PemeHue noka3aTeiabHbIX, CTEIIEHHBIX U JIOTapU(PMUIECKUX
ypaBHEHUH. |

93 |Pemenue moka3aTenbHBIX, CTETIEHHBIX U JIOTAapU(PMUIECKUX
HEPaBEHCTB. 2

94  |PemeHue moxka3aTelbHBIX, CTETIEHHBIX U JIOTapU(PMUIECKUX
ypaBHEHUN.3

95 |TpuroHomeTpuveckue TOXJECTBA.

96 |TpuroHomeTpuveckue TOXaecTBa. |

97  |Pemenue TpUrOHOMETPUUYECKUX YPaBHEHUH.

98 |Pemenue TpUroHOMETPUUYECKUX ypaBHEHUH. 1

99 |Hmozosasn konmponvhas paooma No.7

100 |(Hmozosan konmponvuasn paboma Ne.7 1

101 |Ananus pabomoL.

Pemenue cucrem noka3aTelbHBIX U JIOTAPUPMUIECKUX
ypaBHEHUH
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102

Ananusz padomel.
Pemrenune cuctem moka3aTenbHBIX U JIOTApUPMUIECKUX
ypaBHeHU# |
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aare0pbl 1 HaYas1a aHaiau3a B 11 kaacce (3 yaca B Hegesnio, Becero 102 yaca).

KanennapHo-TemaTnyeckoe nJiaHHPOBaHHe

Bcero | mara
YacoB
HaumenoBanue paszienoB ¥ TeM YPOKOB
ITo (]
Ne ILJIaH |Q
n/n y d
a
K
T
b/
IToBTOpPEHUE 44
1 [TokasaTenbHble ypaBHEHUS, HEPABEHCTBA. 1
2 Jlorapudmuueckne ypaBHEHUs, HEPABEHCTBA. 1
3 TpuroHnomeTpruyeckue ypaBHEHHs, HEpaBEHCTBA. 1
4 Beoonasa xkoumponvnasa paboma 1
5 AHanu3 BBOAHOU paboThl. O0JaCTh ONpeieNICHUs U MHOKECTBO 3HAYCHU N 1
TDUTOHOMETDUYECKHX (VHKIIUMA
6 YeTHOCTB, HEYETHOCTD, IEPUOJAUIHOCTh TPUTOHOMETPUUYECKHUX (PYHKIIUH 1
7 CsolicTBa GYHKIMH Y = COS X U €€ rpaduk 1
8 CaoticTBa GYHKIMHM Y = COS X ¥ e€ rpaduk 1 1
9 CaoiictBa dhyHKIMHU Yy = Sin X U e€ rpaduk 2 1
10 CgoiictBa ¢yHKIMHU ¥ = Sin X U e€ rpaduk 3 1
11 CaMocTosiTenbHast paboTa 1mo Teme 1
12 CaoticTBa dyHkImK v =t x u e€ rpaduk 1
13 CpoiictBa ¢pyHkuuu y = tg x u e€ rpadux 1 1
14 OOGpaTHbIe TPUTOHOMETPUYECKHE (DYHKITUH 1
15 Ypok 0600111eHNS U cCUCTeMaTU3alluy 3HAHUN 1
16 Konmponsnaa pavoma Ne 1 o reme «TpuroHomerpuueckue GQyHKIUN» 1
17 AHaM3 KOHTPOJIbHOM paboThl. IIpon3BoaHas 1
18 IIpon3BoiHast CTEIEHHON (PYHKIIMH. 1
19 IIpaBuna quddepeHnpoBaHms 1
20 [TpaBuna nuddepenmmponanns 1 1
21 IIpumenenne npasun guddepeHIUPOBaAHUSL. 1
CamocrosTenbpHas padoTa 1o H3yYeHHOH TeMe
23 [Tpon3BoIHBIE HEKOTOPBIX SJIEMEHTAPHBIX (PYHKITHIA 1
24 IIpou3BoaHbIE HEKOTOPHIX DJEMEHTAPHBIX (QYHKIMHA 1 1
CamocrodTenbHas padoTa 1o U3yYeHHOU Teme
26 [Ipumenenue npasui AuddepeHurpoBanus U GopMyI1 IPOU3BOIHBIX K 1
pELIeHHIO 3a/1a4
27 [Ipumenenue npasuil AuddepeHurpoBanus U GopMyI1 IPOU3BOIHBIX K 1
pemieHuto 3anaq 1
28 ["eoMeTpHYeCKUN CMBICI IIPOU3BOIHON 1
29 I"'eomeTpryecKuil CMBICT TPOU3BOAHOM 1 1
30 Pemienue 3a1a4 Ha BBIYMCIICHUE TIPOU3BOTHON (DYHKIINU. 1
31 Ypok 00001IIeHHS ¥ CHCTEMaTH3aIluK 3HAHUI 1
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32 Koumponvnaa paboma Ne 2 nio reme « [IponsBomHast u €€ reOMETpUUECKHUI 1
CMBICIT»
33 AHaM3 KOHTPOJbHOU padoThel. Bo3pacranue u yObIBaHHE (DYHKIIUH 1
34 Bo3spacranne u yobiBanue GyHKIIHHA 1
35 BospacTtanue u yosiBanue GyHknmi 1 1
36 DKCTpeMyMBbI () YHKIIUH 1
37 DKcTpeMyMbl hyHKIHH 1 1
38 [IpuMeHeHHE MPOU3BOIHOM K MOCTPOSHHUIO rpadKOB (PYHKITUI 1
39 IToctpoenuro rpagukoB PYHKIHIA C TOMOIIBIO MMPOW3BOIHOM. 1
40 ITocTpoenuto rpadukoB GyHKIMN ¢ TOMOIIBIO MPOU3BOIHON. 1 1
41 Hauboupliee 1 HauMeHblee 3HaYeHUS (QYHKIIMU 1
42 Haubosnpiiee n Hanmenblee 3Ha4eHns GyHkimu 1 1
43 0O6006menue o reme «IIpuMeHeHne MPON3BOTHON K UCCIICIOBAHUIO () YHKIIHI 1
44 Konmponvnas paboma Ne 3 o teme «lIpumeHenne npons3BoaHON K 1
WCCIICIOBAaHHIO (PYHKITHID
45 AHanu3 KOHTpoJIbHOM paboThl. [lepBooOpazHas 1
46 I1epBooGpa3uast 1
47 [IpaBuiia Hax0X1€HUs IEPBOOOPA3HOMN 1
48 [IpaBusa HaXOXKJIEHUs IepBOOOpazHou 1 1
49 [Tnomane KpUBOJMHEWHON TpANEIU: U HHTETPaT 1
50 BruIuncienne HHTErpagoB 1
o1 Beruucnenue mionjasei ¢ NoMOIIbI HHTEPAJIOB 1
52 Brruucienue mionaaei ¢ moMombpo HHTErpaioB 1 1
53 Pemenuie 3a1a4 Ha BRIYMCIICHHE IUIOMIACH ¢ TOMOIIBIO HHTETPAJIOB 1
54 Ypok 0000111eHNS ¥ CHCTeMaTH3alluK 3HAHU I 1
55 Konmponvnaa paboma Ne 4 o teme «aTerpany 1
56 Amnann3 KOHTpoasHOH pa®oTel. [IpaBrio npou3BeaIeHUs JaHHBIX. 1
S7 [TepecTaHOBKH. 1
58 Pasmenienust. 1
59 CoueTaHusi ¥ UX CBOMCTBA 1
60 Pemenrie KOMOMHATOPHBIX 33/1a4. 1
61 bunomunanpHas Gopmyna Herorona. bunom Herotona 1
62 CBolicTBa OMHOMUHAJIbHBIX KOA((UIIMEHTOB. 1
63 Tpeyronsuuk Ilackas. 1
64 VYpok 000011IeHHS ¥ CHCTeMAaTH3alluN 3HAHU I 1
65 Konumponvnaa paboma Ne 5 no reme «KomOmHATOpUKAY 1
66 Amnanu3 KOHTPOJIbHOM pa0oThl . COOBITHS. DII€MEHTAPHBIC U CI0KHBIE COOBITHS. 1
67 KomOunanms coositrii. [IpoTHBOMIONIOKHOE COOBITHE. 1
68 BeposiTHOCTE cOOBITHS. BEpOATHOCTD M CTAaTHCTUYECKAs YacTOTA HACTYIIICHHS 1
COOBITHSI.
69 CrnoxeHne BeposiTHOCTEH. BepoaTHOCTh CyMMBI HECOBMECTHBIX COOBITHIA, 1
BEPOSITHOCTH MPOTHBOIIOJIOKHOTO COOBITHUS.
70 HezaBucumble coObITHS. Y MHOXKEHHE BEPOSITHOCTEH. 1
71 Craructrueckas BEpOATHOCTh. PelleHne MpakTHYeCKUX 3a/1a4 C IPUMEHEHUE 1
BEPOSTHOCTHBIX METOJIOB.
72 Cratuctudeckast BEpOSITHOCTh. PellieHue mpakTU4ecKuX 3a/1ay ¢ IPUMEHEHHE 1
BEPOSTHOCTHBIX METOI0B.1
73 Ypok 00001IeHNS B CHCTeMaTH3aIluN 3HAHU I 1
74 Koumponvnas paboma Ne 6 no TeMe «I7€MEHTHI TEOPUH BEPOSITHOCTEH 1
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75 AHanm3 KOHTPoIbHOU paboThl . CiiyyaliHbIe BEJIMYUHBI 1
76 CrydJaiiHple BEJIUYHHBI 1
77 I{eHTpasbHBIC TCHICHIINH 1
78 IlenTpanpHble TeHACHIMHU 1 1
79 Mepsl pazbpoca 1
80 Mepsl pa3zopoca 1 1
81 Pemenne mpaktuueckux 3ajaad no teMe «CTaTHCTHKA 1
82 Penenne mpakThyeckux 3amad no teMe «CratucTukay 1 1
83 Uwncna u anreOpanyeckre npeodpazoBaHus 2
84 Yuncna u anredOpanvyeckue npeoopasosanus 1
85-86 Pemenue ypaBHeHUI 2
Pemenue ypaBuenuii |
87-88 Pemtenye HepaBeHCTB 2
Pemenue nepaBeHcts 1
89-90 CucreMbl ypaBHEHHH U HEPABEHCTB 2
Cucrembl ypaBHEHUH U HEPABEHCTB |
91-92 Pemenne cucteM ypaBHEHHUI M HEPABCHCTB 2
Penienne cucrtem ypaBHEHHH U HEPaBEHCTB 1
93-94 Penienue TekCcTOBBIX 3a/1a4 2
Pemenue TeKCTOBBIX 3a1a4 |
95-96 [Tpou3BoHas GYHKIMH K €€ IPUMEHEHHE K PEIICHUIO 3a71a4 2
[TpousBonHas GyHKIIMYU U €e IPUMEHEHHE K PelIeHUIo 3a1a4 |
97-98 DyHKIMU U rpaduKu 2
Oyukuwn u rpadukn 1
99-100 |Hmozosas konmpoavuas paooma Ne 7 2
Hmozosas konmponvnas paooma Ne 7 1
101 AHaJM3 KOHTPOJIHHOU pabOoThI 1
102 W TOroBeli YpOK 1
HToro 102 u.
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