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1.MMosicHNTeILHAA 3aANIUCKA

HopmaTuBHBIE aKThl U yUeOHO-METOAUYECKHE TIOKYMEHTHI, HA OCHOBAaHUU KOTOPBIX pa3paboTaHa
paboyasi mporpamma:

1.  ®enepanpubiii 3akoH OoT 29.12.2012 1. Ne 273 «OG6 obpazoBanuu B Poccuiickoii
denepanuny.

2.  @enepanbHBIi  rocylapCcTBEHHBIH  00pa3oBaTeNbHBIA  CTaHmapT  oOmIero
oOpa3oBaHus;

3. ABTopckas pabouast mporpamma 1o ainredope 11 kimacca mox penakuueid FO.M.Konsrus,
H.E.®enoposa, M.N.111aGyHuH.

[lo xamenmapaomy yueObHomMy rpaduky Ha 2023-2024 yueOuwrii rom it 11-x kiaccoB
npexycMoTpeHo 34 ydeOHBIX Henenu, mo ydeOHomy turany Ha 2023-2024 yueOHBIA TojJ HA H3yUYCHHE
anreOpbl OTBOAUTCS 3 4. B HEJEITIO, CIIEAOBATENIFHO, HACTOSIIAs paboyast mporpamma BeImotHseTcs 3a 102
9. B TOJI.

2. [Inanupyembie pe3yJibTaThl OCBOEHUs] Y4eOHOr0 NpeaMeTa

Ne | HaumenoBanue paznena [Imanupyemble pe3ysbTaThl
n/n | (MMHUKM) y4eOHOTO IpeIMeTa
1. Tpuronomerpuueckue GyHKIUHU | BRIMUCHATH 3HAYEHUS TPUTOHOMETPUUYECKUX

GbyHKIMHA, 3a1aHHBIX (OPMYJIaMU; COCTaBIISAThH
TaOIUIbl 3HAUEHUN TPUTOHOMETPUUYECKUX
dbynakiui. CTpOUTH 1O TOYKaM rpaduku
TPUTOHOMETPUYECKUX PyHKIMH. OnuChIBaTh
CBOWCTBA TPUTOHOMETPUYECKUX (PYHKITUH Ha
OCHOBAHUU UX I'paUyECKOT0 MPeCTABICHHUS.
MopennpoBaTh peaqbHble 3aBUCUMOCTH C
MOMOIIIBI0 (GOPMYIT U TpadUKOB.
WuTeprpetrpoBaTh rpaduKu peaabHbIX
3aBUcHUMOcTel. Vcnonap30BaTh KOMIIbIOTEPHBIE
IPOrPaMMBI JIJIs1 KCCIIEI0BAHUS MIOJIOKEHUS Ha
KOOPJMHATHOM TIOCKOCTHU TpaukoB
TPUTOHOMETPUUECKUX (PYHKIIMIA B 3aBUCUIMOCTH OT
3HaueHUH K03(PPUIIMEHTOB, BXOAIINX B
dopmyny. PacriozHaBath BUIBI
TpuroHoMerpuueckux QyHkuuid. Ctpouts Oosee
CIIOXHBIE TpadUKU HA OCHOBE rpaKoB
TPUTOHOMETPHUECKUX (PYHKIIMIA; OMTUCHIBATD UX

CBOJCTBA.

2 IIpousBoaHas U ee TEOMETPUYECKUI DopMynupoOBaTh ONPEACIICHUE IIPOU3BOIHOM

CMBICII. ¢bynkiun. Mcnonb3oBaTh onpeieneHne

IIPOU3BOJHOM JUIA HAxXOXKIACHUSA IIPOU3BOJHOU
npoctedmmx  ¢yHKuui. BeiBoauTh bopMmyIbI
IPOM3BOJIHBIX AJIEMEHTAPHBIX (YHKIUH, CI0XKHOI
byHKIIN u oOpatHoi GbyHKIMH.
Hcnonws3oBars npasuia mddepeHnpoBaHus
¢dynkiuii. Haxoauts MrHOBEHHYIO CKOpOCTb

JIBIDKEHUS Touku. Mcmonbs3oBaTh FCOMCTpH‘{CCKI/Iﬁ
CMBICJI HpOPI3BO,Z[HOI>i JUIsL BBIBOZd YPAaBHCHU A
KacaTeabHOM. Mcronbp30BaTh MOJIYYCHHBIC  3HAHHA




I OTIMCAHUS W aHAJIM3a PCaJIbHBIX 3aBHCHUMOCTEH

[IpuMeHeHne nMpon3BOIHOM K
UCCIIEIOBAaHUIO (DYHKIIMH.

Haxoauts nHTEpBaIbl MOHOTOHHOCTH

¢ynkimii. HaxoauTe TOYKH 3KcTpeMyMa
¢ynkiun. Jloka3piBaTh TEOPEMY O JOCTATOYHOM
yclioBUH 3KcTpemyMa. Haxoauts Hanbombinee u
HaMMEHbIIIee 3HaYeHNe (QYHKIMI HAa HHTEpBaJe.
[To rpaduky Mpou3BOIHON ONPEACTATH
WHTEPBaJbl MOHOTOHHOCTH, TOYKH 3KCTPEMYMa
¢ynkiun. CTpouTs TpaduK, MPOBOIS TOJTHOE
uccnenoBanue Gpynkuuu. Pemarp ¢duznueckue,
reoMeTpUIecKre, anredpandecKue 3a1auu Ha
onTuMuU3anK. MoienupoBaTs peaabHbIe
CUTYAallMH, UCCIIEI0BATh TOCTPOCHHBIE

MOJIEJIA, THTEPIPETUPOBATH MTOTY4ECHHBIN
pe3yibTar.

[lepBooOpa3Has 1 UHTErpa

Jloka3bIBaTh, 4TO NaHHAS (DYHKIUS SBISIETCS
nepBOOOPA3HOM UISI IPYroil JTaHHOU

¢bynkuun. Haxomuts s GyHKIMH
nepBooOpa3Hylo, rpaduk KOTOPOil MPOXOJUT Yepe3
TOUKY, 3aJJAHHYIO KOOPIUHATAMH.

BEIBOIUTH MTpaBHiia OTHICKAHUS ITEPBOOOPA3HBIX.
BoeiBoguts popmyny Herotona-Jleitbuuua,
BBIUUCIIATH TUIONIA/(h KPHBOJIMHEHHON Tparenny.
Pemrats 3agaun pusndeckoit HapaBICHHOCTH.
MoaenupoBaTh peaabHble CUTYaIUH,
UCCIIEI0BaTh IOCTPOSHHBIE MOJEIH,
MHTEPIPETHPOBATH MOJYYEHHBIH Pe3yJIbTaT.

Kombunaropuka

[IpuMeHATh MPaBUIIO MPOU3BEACHHUS IS PEIICHUS
3a/1a4y Ha HAXO0XJCHUE YKClia 00bEKTOB, BAPHAHTOB
i komOuHarui. IIpuMeHsTs cBolicTBa
pa3MeNIeHui, CoueTaHuM, MePeCTaHOBOK,
pasnoxenust ouHoma HrroTtoHa.

Pemate nmpocreiinme KOMOMHATOPHBIE 3a/1a4H,
ypaBHEHUSI OTHOCHTENBHO N Vcmoap30BaTh
MOJIYYCHHBIC 3HAHUS I ONMCAHUS U aHAJIN3a
peaTbHBIX 3aBUCUMOCTEH

DIeMEHTBI TEOPUHU BEPOSITHOCTEN

YMeTp pemath mOpocTeiiue KOMOWHATOPHbBIE
3aaud  MEeToJ0M  mepebopa, a Takke ¢
UCIIOJIb30BaHUEM U3BECTHBIX (POPMYIT;
UCIOJIb30BaTh MPUOOpPETECHHbIC 3HAHUS U YMEHHUS B
MPAKTHYECKON JEATeIbHOCTH U TOBCETHEBHOM
KU3HHU IS

aHaim3a pealbHBIX YHCIIOBBIX TAHHBIX,
MPEJICTABICHHBIX B BUJIE AUAarpaMM, IpaduKoB;
aHanM3a MHPOpPMAIMK CTATUCTUYECKOTO XapaKkTepa.

Hrorosoe nosropenue

- TpPOBOJAUTH MO W3BECTHHIM (opMmyram u
npaBuIaM npeoOpa3oBaHus OyKBEHHBIX
BBIPQ)KEHUH, BKIIIOYAIOIIUX CTEMEHU, PaTUKaIIbI,
JorapumMbl 1 TPUTOHOMETpUUYECKHE (PYHKIINH;

- BBIYUCIIATH 3HAYEHUs YHCIOBBIX M OYKBEHHBIX
BBIPQ)KEHUH, OCYIIECTBIIsIsI HEOOXOAUMbIe MOJCTa-




HOBKH U TIpeoOpa3oBaHUs;

UCIIOJIb30BaTh MPHOOPETECHHBIC 3HAHUS U YMCHHUS
B IPAKTHUYECKOW JEATEIBHOCTH U IOBCEJHEBHOMN
JKU3HU:

- IS TPaKTUYECKHX pPacueToB MO Qopmyram,
BKIItoUasi  (OpPMYJIbI,  COJACpIKAIlME  CTEICHH,
paMKalbl, JIOTAPU(PMBI M TPUTOHOMETPHUYCCKUE

BBIYMCIIUTENIBHBIE YCTPOMCTBA;

2. Conep:kaHue y4eOHOIo0 npeamera, Kypca

Ne
n/n

Hazpanue pasaciia, TCMbI

Conepxanue.

IToBTOpeHue. IMokasarenbHbie YypaBHEHUS U HepaBeHCTBA. Jlorapupmudueckue
YPAaBHEHUsS U HEPABEHCTBA. T pUTOHOMETPUUECKUE YPABHEHMS M HEPABEHCTBA.

Tpuronomerpuyeckue PyHKIUU. O61acTb ONPEIETCHIS 1 MHOXECTBO
3HaYEHUHN TPUTOHOMETpUUEeCKUX GQyHKIMI. YeTHOCTh, HEUETHOCTD,
MEPUOTUYHOCTh TPUTOHOMETPHUECKUX QyHKIMM. CBOICTBa PYHKIIMU y=COSX U €€
rpaduk. CroiictBa pyHKIMH y=sinx u e€ rpadux. CBoiicTBa QyHKIINU y=tgX 1 ¢
rpaduk. OOpaTHBIE TPUTOHOMETPUYECKHE (YHKITUU.

IIpousBoaHAA U ee reOMeTPUYECKUH CMBICJI. [Ipenen
nocienoBarenbHOCTH. HenmpepbiBHOCTE hyHKIIMK. OTNpeieieHne MPOU3BOIHOM.
[IpaBuno muddepeniupobanus. [IponsBoaHas crerneHHON QyHKIIUA.
[TpousBoHbIE 27IeMEHTAPHBIX QYHKIUHA. ['€OMETpHUeCKHil CMBICI TPOU3BOIHOM.

IIpumeHeHUe MPOU3BOAHOM K UCCJIEIOBAHUID (PYHKIIMH.
Bo3spacranue u yobiBanue GyHKIUUA. DKcTpeMyMbl GpyHkuu. Hanbosbmee u
HaMMEHbIIee 3HaYCHUsT PYHKIUH. [Ipon3BOHAS BTOPOTO MOPSIKA, BBITYKIOCTh U
Touku neperuda. [loctpoenue rpadgukoB GyHKIINN.

IlepBooOpa3Hasi M HHTErpa.

[TepBooOpa3nas. [IpaBuna HaxosxaeHus mepBooOpa3HbIX. [Tnomans
KpPUBOJIMHEWHOM Tpanenuu. VIHTerpan u ero BelurciieHue. Beruncienue miomanen
¢buryp ¢ nomoiso uHTErpasioB. [IpruMenenne UHTErpaaoB AJIs PEIICHUS
(bu3uvecKuX 3a1ad.

Kom0Ounnaropuka.
HpaBI/IJ'IO IIPOU3BCACHMA. PaSMeH_IeHI/Iﬂ C IIOBTOPCHUAMMU. HepeCTaHOBKI/I.
Pa3memienus 6e3 noBropenuit. Coueranus 6e3 noBropeHuit u 6unom HproToHa.

DJieMeHTbI TEOPUU BEPOSITHOCTEN BeposTHOCTE COOBITHSL.
CrnoxeHue BeposITHOCTeH. BeposTHOCTh NpoM3BeIeHNSI HE3aBUCUMBIX COOBITHH.

HTorosoe moBTopeHue Kypca ajre0pbl 1 HaYaJIa aHaJIu3a.

GyHKIIMM,  UCTONB3YS  HpU  HEOOXOAMMOCTH
CIIpaBOYHbIE MaTrepuabl 51 IIpOCTENUIINE




3. TemaTnyeckoe MIIAHUPOBAHUE

Ne Tema ypoka KomnuectBo
ypoka 9JacoB Ha
OCBOCHHUE TEMBbI
BBoaHOe MOBTOpEHHE 4
1 IToBTOpenue. IlokaszarenbHbIe ypaBHEHHs M HEPABEHCTBA 1
2 IToBTopenue. Jlorapupmuueckue ypaBHEHHS U HEPABEHCTBA 1
3 [ToBTOpenue. TpuroHoMeTpudyecKkue ypaBHEHUS 1
4 Jlmarnoctuueckasi KOHTpOJIbHas paboTa 1
Tpuronomerpuyeckue pyHKIUH 14
5-6 OO6nacTh onpeaeneHuss U MHOYKECTBO 3HaYEHUH TPUTOHOMETPUUYECKUX 2
byHKUIMN
7-9 YeTHOCTh ¥ HEYETHOCTh MEPHOJMIHOCTh TPUTOHOMETPHUYECKIX (QYHKITUI 3
10-11 | CgoiictBa 1 rpaduik QyHKIHU Y = COS X 2
12-13 | CgoiicTtBa u rpaduk GyHKIUU Y = Sin X 2
14-15 | Coiictsa u rpaduk pyukiuini y =tgx u y =ctg x 2
16 OO6paTHbI€ TPUTOHOMETpUYECKUE (HYHKIIMH 1
17 O606maromuii ypok no teme «T'puronomerpuueckue GyHKIMI» 1
18 KonTposshas pabora Nel no teme « Tpuronomerpudeckne QyHKIHUN» 1
IIpousBoaHAas U ee reOMEeTPHUYECKHIT CMBICJI 18
19 AHanu3 KOHTPOJIBHOM paboThl. [Ipenen mocienoBaTeIbHOCTH 1
20 [Ipenen mocnenoBaTeIbHOCTH 1
21-22 | HenpepsiBHBIE PyHKITNT 2
23-24 | OnpeneneHrie MpOU3BOHON 2
25-27 | IlpaBuna quddepeHupoBaHus 3
28-29 | [IpousBoHas CTeNeHHON (HYHKITUU 2
30-31 | [IpousBoaHas sneMeHTapHBIX QYHKITUN 2
32-34 | 'eomeTpuYecKuii CMBICI TTPOU3BOTHOM 3
35 O6o06matromuii ypok no treme «IIpou3BogHas U €€ reoMeTpUIEeCKUI 1
CMBICID»
36 KontponbHas padota Ne2 o teme «IIpon3BoHas U ee TeOMETPUICCKUN 1
CMBICID»
IIpuMeHeHre MPOM3BOIHOM K HCCJIEIOBAHNIO (PYHKIMH 11
37 AHanu3 KOHTPOJIbHOH paboTel. Bo3pacTanue u yobiBaHue QyHKIIUU 1
38 Bo3spacranue u yopiBanue QyHKuuu 1
39-40 | OkcTpeMyMbl pyHKIMU 2
41-42 | Haubonplllee 1 HAMMEHbIIIee 3HaUeHNEe (DYHKIINH 2
43 IToctpoenue rpadukoB QyHKIHHA 1
44 IToctpoenue rpadpukoB GyHKIMNA. AIMUHUCTPaTHBHAS KOHTPOJIbHAS 1
pabota
45 IToctpoenue rpadukoB GyHKIMH 1
46 Oo6o6maromuit ypok no teme «IIpumeHneHune mpou3BoaHON K 1
UCCIIEI0BAHUIO (QYHKITHI»
47 KonTtponsHas padota Ne3 no teme «IIpumeHeHne npou3BoaHOM K 1
UCCIIEI0BAHUIO (QYHKITHI»
IlepBooOpa3Hasi u HHTErpas 11
48 | Auanus KOHTpOIBEHOI paGoThl. [TepBoo6pa3Has 1




49 [TepBooOpazHas 1
50-51 | IlpaBuiia HaXOKJEHUS IEPBOOOPA3HBIX 2
52-54 | Ilnomaap KPUBOJIMHEHHON Tpanenuu 3
95 Wurerpain u ero BeIYUCICHUE 1
56 [TpumeneHne nHTErpasa Ui pereHns GU3NIecKux 3a1ad 1
o7 O6o6maromuii ypok mo teme «llepBooOpasHasi 1 HHTETpaI» 1
58 KonTtponsHast padota Ne 4 o teme «llepBooOpa3Hasi u HHTETpaI» 1
Kom0unaropuka 10
59 Ananu3 KOHTpoJIbHOH paboThl. [TpaBuiio npousBeneHus 1
60-61 | IlpaBmiio mpou3BeICHHS 2
62-63 | IlepecraHOBKH 2
64-65 | Pazmemenus 6e3 MOBTOpEHUI 2
66-68 | Coueranus 6e3 moBTopeHuit u OuHOM HBIOTOHA 3
DJIeMeHTbI TeOpPHHU BepOATHOCTE 8
69-70 | BeposiTHOCTH COOBITHS 2
71-72 | CnoxeHne BepOSITHOCTEH 2
73-74 | BeposTHOCTh ITPOU3BECHUSI HE3aBUCHMBIX COOBITHIA 2
75 O6006marmui ypok o Teme «JeMeHTbl KOMOMHATOPUKH U TEOPUH 1
BEPOSTHOCTEN»
76 KonTponbnas pa6ora Ne 5 o Teme «31eMeHTbl KOMOMHATOPUKU U TEOPUU 1
BEPOSATHOCTEN»
IloBTOpEeHue 26
77-81 | Beruncnenust u mpeoOpa3oBaHUs 5
82 YpaBHenusa. MeTos pa3inoKeHus Ha MHOKHTETH 1
83 Meron BBeI€HUSI HOBOT'O HEU3BECTHOT'O 1
84 OYHKITMOHATEHO-TpahUIECKUI METOT 1
85 Merton pacKpBITHS MOAYJIEH Ha TPOMEKYTKAX 1
86 IIpuemsl perieHns ypaBHEHUH C ABYMSI HEU3BECTHBIMU 1
87 Penrenne cucTeM ypaBHEHHIA 1
88 HepaBsencrsa. Pemenue anredpanyecKux HEPABEHCTB 1
89 ITokazaTenpHbIE U JIoTapu(hMHIECKHE HEPAaBECHCTBA 1
90 JluHeliHbIe HEpaBEHCTBA C IByMsI HEU3BECTHBIMU ¥ WX CHCTEMBI 1
91 HenuHeiinble HepaBeHCTBA 1
92 CucreMbl HEJTMHEWHBIX HEPABEHCTB 1
93 HroroBast KOHTpOJIbHAsE paboTa 1
94-96 | TekcroBble 3aga4n 3
97-99 | Oyukimu U rpadpuKH 3
100- 3

102

HpOI/ISBOI[HaH " UHTCI'pall
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