MWHUCTEPCTBO MPOCBELLEHUA POCCUNCKOWN PELEPALUN

MKOY "MNepsomaiickuim LLO"

PekomeH[0BaHO K NPUHATUIO

JIOKYMEHT NOANUCAH

rl ep'a rorm4eCcKmMm coBetom JIEKTPOHHOI 11O/UTHCHIO

71e 27fc 9e9f 59¢2 06

0 i
1 C 24.08.2023 10 16.11.2024

MpoTtokon ot 29.08.2023 r. Nel

PABOYAA NMPOrPAMMA

Kypca BHEYPOUYHOM AeATeNbHOCTH

«3aHUMATEJIbHA MATEMATHKA))
11 xkiace

Cpoxk peanuzanuu: 1 roa

n. Mepsomanckumn 2023 .



Conep:xkanue
11 kaace

CreneHb ¢ paloOHAILHBIM TIOKa3aresneM. [lokazarenbHas Gpynkuus. [lokazaTenbHbie ypaBHEHUS
1 HepaBeHcTBa (8 4)

Crenenp ¢ paunMoHaJbHBIM TMOKazareneM. CBoiictBa cremenu. IlpeoOpa3oBaHue BBIpa)KEHHIH,
colepKalluX paunuoHalbHble  cTeneHW. IlokaszarenbHble  ypaBHeHHMs — [lokaszarenbHble
HepaBeHcTBa [lokaszarenbHas pyHkuus, e€ cBoiicTBa U rpaduk

Jlorapudmuueckas ¢pynkuus. Jlorapudmudeckue ypaBHeHUs 1 HepaBeHCTBa (8 1)

Jlorapudm umcna. [ecarnynele W HaTypaibHbIe Jorapudmsl. [IpeoOpa3oBaHue BbIpakeHUH,
congepxaunmx Jsorapudmel. Jlorapudpmuueckue ypaBHenus Jlorapudmuyeckre HepaBEHCTBA
Jlorapudmmuueckas pyHKuusA, €€ cBOWCTBA U Tpaduk

Tpuronomerpuyeckue GyHkuuu u ux rpaduku. Tpuronomerpudeckue HepaBeHcTsa (6 1)

Tpuronomerpudeckast GyHKIHs Y=SIN X, ee cBoicTBa U rpaduk TpuroHomerpuyeckas §yHKIUS
y=C0s X, ee cBoiictBa u rpadux Tpuronomerpuyeckas GpyHkus y=tg X, ee cBoiicTBa u rpadukx
Tpuronomerpuueckas  ¢yHkmus  y=Ctg X, ee cBoiictBa wurpaduk Ilpumeps
TPUTOHOMETPHUYECKIX HEPABEHCTB

[IpousBoanas. [Ipumenenue nponsBoanoii (12 1)

HenpepeiBHble ¢QyHKIMu. MeTon WHTEpBAJIOB [UIS pEIICHWS HEpaBeHCTB. I[IpomsBoaHas
¢yuknuu. ['eomerpuueckuid cMbICa NPOU3BOAHON. @OU3MYECKMH CMBICI IIPOU3BOJHOM.
[TpousBoaHble 3meMeHTapHbIX (QyHkuui. [IpousBonHas cymmsbl IlpomsBogHas mpousBeneHus
[TpousBognass wactHoro IlpuMeHeHMe TPOM3BOJHOW K MCCIEAOBaHMIO (YHKIUH Ha
MOHOTOHHOCTb M 3KCTpeMyMbl. HaxoxneHue HauOobIIero 1 HaMMeHbIero 3Ha4eHus: QyHKIMU
Ha oTpeske. [Ipumenenue npon3BoIHON Ul HAXOXKAEHUS HAWIYYILIEro PEIICHHs B IIPUKIIAIHBIX
3ajadax, JAJIs ONpeesIeHUs] CKOPOCTH Ipolecca, 3alaHHOro (opMysIoi iu rpaguxkomM

NJIAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHUA PABOUYEN
ITPOI'PAMMBI KYPCA

OcBoenne yueOHoro kypca «M30paHHbIE BOIPOCHI MaT€MaTUKW» HAa YPOBHE CPEIHEro OOIIEro
00pa30BaHUs JOJDKHO OOecreunBaTh JOCTH)KEHUE CIEAYIOIUX MPeAMETHBIX 00pa3oBaTelbHBIX
pe3yJIbTaTOB:

11 kiaacc
Yucna U BRIYUCIIEHUSI

- OHepI/IpOBaTB MOHATUAMU. HATYPAJIBHOEC, LCJI0C YHUCIIO; WCIIOJb30BaTh NPU3HAKU JACIIMMOCTHU
HEJIBIX YUCEIT, Pa3JI0KCHUEC YHCJIa Ha IIPOCTHIC MHOXKHUTCIIN AJIA PECIICHUA 3a/a4.

- OHepI/IpOBaTB MOHATHUCM: CTCIICHb C pPAlMOHAIIBHBIM ITOKA3aTCICM.



- OnepupoBaTh NOHATUAMM: JIOTapu(M uHCla, NECATUYHBIE M HATypajlbHbIE JIOrapu(MBL.
YpaBHEHMS 1 HEPABEHCTBA

- IlpumeHsATH CBOMCTBa cTENEeHU Uil NPeoOpa3oBaHUs BBIPAKEHHI; ONEpUpOBaTh MOHITUAMU:
[I0Ka3aTeIbHOE YPABHEHUE U HEPABEHCTBO; PEILIATh OCHOBHBIE TUIIBI 10KA3aTEIbHBIX YPaBHEHUN
U HEPABEHCTB.

- BeimonusaTe npeoOpa3oBaHUs BBIPAXKEHHM, COJIEpXKalIUX Jorapudmbl; OMepupoBaTh
HNOHATUSAMH:  JIOTapU(MHUYECKOE YpAaBHEHHE U HEPAaBEHCTBO; pEIIATh OCHOBHBIC THUIIBI
Jorapu(pMHUUECKUX YPAaBHEHUN U HEPABEHCTB.

- HaXO,I[I/ITB peicHuA HpOCTeﬁHJHX TPUT'OHOMETPHYCCKHUX HEPABCHCTB.

- OHepI/IpOBaTB MMOHATHSIMH:. CHCTEMa JUHEHHBIX ypaBHCHI/Iﬁ u eé PEHICHUE, HUCIIOJIb30BaTh
CUCTEMY JIMHEHHBIX ypaBHCHI/Iﬁ AJId pECIICHUS IMTPAKTUYCCKUX 3aaa4.

- Haxoauth peLICHUA HpOCTGﬁH.IPIX CHUCTEM H COBOKYHHOCTGIZ pairOHaJIbHBIX ypaBHeHI/Iﬁ
N HCPAaBCHCTB.

- MO,I[GJ'II/IpOBaTB pCaIbHBIC CUTYyallUU HA A3BIKC aJIFC6pr, COCTAaBJIAITH BBIPAXKCHUA, YPABHCHUA,
HCpaBCHCTBA U CUCTCMbI II0 YCJIOBHUIO 3aJadu, HCCICHOBATH IIOCTPOCHHBLIC MOJACIN C
HCIIOJIb30BAHUEM allllapara anre6pLI.

OyHKIMH U TpaduKu

- OnepupoBaTh MOHATUSAME: MIEPUOANYECKAs PYHKIHUS, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH,
TOYKHU DKCTpeMyMa (PYHKIIMHU, HANOOJIbIIIee U HanMEHbIIIee 3HAaYeHUS (PYHKIUU HAa TPOMEKYTKE;
UCIIOJIb30BaTh MX JIJIsl UCCIIEAOBAaHUS (DYHKIIUH, 3aJJaHHOM rpaukoMm.

- OnepupoBarb HNOHATUSAMU: rpaduku IIOKa3aTeJIbHOM, Jgorapupmuueckoin
U TPUTOHOMETpUUYECKUX (PyHKIUI; u300pakaTb HMX Ha KOOPJIMHATHOM IJIOCKOCTH H
WCIIOJIb30BAaTh JJIs PELLIEHUS] YPABHEHUI 1 HEPABEHCTB.

- HM3o6paxarh Ha KOOPJAUHATHOM IUIOCKOCTH I'padUKH JTUHEHHBIX YPaBHEHUM U HCIIOJIb30BATh
UX NI PEIICHUS CUCTEMBI IMHEUHBIX YPABHEHUMN.

- Hcnonws3oBarh rpadguku GyHKIMMA 111 UCCIIEIOBAHUS MTPOIIECCOB U 3aBUCHUMOCTEH U3 APYTHUX
y4€OHBIX TUCIMIUIVH.

- OmnepupoBaTh NOHSTHUAMU: HENpepbIBHAS (YHKIUS; TPOU3BOJHAS (YHKIMH; HCIIOJIb30BaTh
FeOMETPUUYECKUN U (PU3NYECKUI CMBICI TPOU3BOIHOM JIsl pEIeHU 3a/1a4.

-  Haxomuth mnpou3BoaHbIE 3JIEMEHTAPHBIX (GYHKIMH, BBIYUCIATH MPOU3BOIHBIE CYMMBI,
MIPOM3BEIECHNUS, YACTHOTO (PYHKIIUH.

- Hcnonb3oBaTh NPOM3BOAHYIO AJISl MCCIEA0BaHUS (QYHKIIMM HA MOHOTOHHOCTh U SKCTPEMYMBI,
MPUMEHSTh PE3YJIbTaThl UCCIETOBAHUS K TOCTPOEHHUIO IPapUKOB.

- Hcmons3oBaTh NPOU3BOAHYIO JI HAXOXKACHHUA HAWIIYUIICTO PCHICHUA B IIPUKIIAAHBIX, B TOM
YHUCJIC COIHUAJIBHO-OKOHOMHWYCCKHUX, 3aJadax.



- OmnepupoBaTh NOHATUSAMHU: TepBooOpa3zHasi M HHTErpay; MOHUMATh TI'€OMETPUUYECKUIN
U GU3MYECKUN CMBICT HHTETpaa.

- Haxoauth mepBoOOpa3HbIe 3JI€MEHTAPHBIX (PYHKIUI; BBIYMCIATH MHTErpail 1o (hopmyiie
Herorona—JleiOuuua.

- Pemats IIPUKIAAHBIC 3aJdadd, B TOM YHCJIC COLHMAJIbHO-3KOHOMHYECKOIO H (bI/ISI/I‘IeCKOFO
XapakTepa, Cp€aACTBAMM MaTEMaTUYCCKOI'O aHaJIn3a.



TemaTnuyeckoe MIIAHNPOBaAHUE

11 knace
No Tema DneKTpoHHBI | Dopma IpoBEACHUS
e
(mudpoBsIe)
obOpa3zoBaren
bHBIC
pecypcsl
1 CreneHsb ¢ palluoHaIbHBIM MOKa3aTesneM. | https://resh.e | 6ecepa
du.ru/
2 CBoiicTBa CTEIICHM. https://resh.e | BuktopuHa
du.ru/
3 [IpeobpazoBanue BBIpaXKCHMH, | https://resh.e | urpa
COZIEPKAIINX PAllMOHAIBHBIEC CTEIICHHU. du.ru/
4 [TokazaTenbHbIE ypaBHEHHS https://resh.e | ancnyt
du.ru/
5 [TokazaTenbHbIE HEPABEHCTBA https://resh.e | Kpyrabii1 cton
du.ru/
6 ITokazarensHbIE HEPABEHCTBA https://resh.e | cemuHap
du.ru/
7 ITokazarenpHass QyHkuusa, e€ cBoiicTBa | https://resh.e | 6ecepa
u rpadux du.ru/
8 [TokazarenpHast ¢yHkuus, e€ cBoiictBa | https://resh.e | BuktopuHa
u rpaduk. du.ru/
9 Jlorapudm yucna. https://resh.e | urpa
du.ru/
10 JecsTuunblie U HaTypaibHBIC | https://resh.e | aucnyt
Jorapu(Msl. du.ru/
11 [TpeobpazoBanue BhIpaKEHUH, | https://resh.e | Kpyr/biii cTon
COJIEp>KaIIHX JOrapu(MBbI. du.ru/
12 Jlorapudmuueckue ypaBHEHUs https://resh.e | cemunap
du.ru/
13 Jlorapupmuueckre HepaBeHCTBA https://resh.e | npaktukym
du.ru/
14 Jlorapupmuueckre HepaBeHCTBA https://resh.e | kBect
du.ru/
15 Jlorapudmuueckas byHKIHS, e€ | https://resh.e | 6ecepa
CBOMCTBA U rpaduk du.ru/
16 Jlorapupmuueckas byHKIIHS, eé | https://resh.e | BuktopuHa
CBOWCTBA U IpaduK. du.ru/
17 Tpuronomerpuueckast ¢pyHkius y=sin X, | https://resh.e | urpa
ee CBOMCTBA U rpaduK du.ru/
18 Tpuronomerpuyeckas GpyHKIUs Y=COS X, | https://resh.e | ancnyt
ee CBOMCTBA U rpaduK du.ru/
19 Tpuronomerpuueckas ynkuus y=tg X, | https://resh.e | Kpyrabiit cton
ee CBOMCTBa U rpaduk du.ru/
20 Tpuronomerpuyeckas Gpynkuust y=ctg X, | https://resh.e | cemunap

ee CBOMCTBa U rpaduk

du.ru/




21 [Tpumepsr TPUTOHOMETPHUYECKHX | https://resh.e | 6ecesa
HEPABEHCTB du.ru/
22 [Tpumepsr TPUTOHOMETPHUYCCKHX | https://resh.e | BukTopuHa
HEPABEHCTB. du.ru/
23 HenpepsiBabIe DyHKITNH. https://resh.e | urpa
du.ru/
24 Meron  uHTEepBaloB I pemeHus | https://resh.e | aucnyt
HEPABEHCTB. du.ru/
25 [TpousBogHas GyHKIMM. https://resh.e | Kpyrabiit cton
du.ru/
26 ['eomeTpuyeckuii CMbICT TPOU3BOAHOM. https://resh.e | cemuHap
du.ru/
27 Du3HYECKUil CMBICT TTPOU3BOIHOM. https://resh.e | npakTMkym
du.ru/
28 [IpousBoHbIe 3eMeHTapHBIX PyHKIMNA. | https://resh.e | ksect
du.ru/
29 [IpousBoHAS CYMMBI https://resh.e | urpa
du.ru/
30 [Tpou3sBoHAs TPOU3BEICHUS https://resh.e | ancnyTt
du.ru/
31 [Ipou3BoHAs YaCTHOTO https://resh.e | Kpyrabiii cton
du.ru/
32 [IpousBomHass cyMMbl, mpousBeneHwus, | https://resh.e | cemunap
JaCTHOTO ()YHKITUH. du.ru/
33 [IpumeHneHne  MpoOM3BOAHOW K mccie- | https://resh.e | npakTkym
JOBaHUIO (YHKIIMH Ha MOHOTOHHOCTBH | du.ru/
U DKCTPEMYMBL.
34 [MpumeHeHre MPOM3BOAHOW K mccie- | https://resh.e | ksect
JOBaHHIO (YHKIMA HAa MOHOTOHHOCTH | du.ru/

H DOKCTPCMYMBI.

Omnucanue y‘le6H0'MeTOI[I/I‘-ICCKOl"O " MaTCpHUAIIbHO TCXHUYCCKOTO obecrieueHust

®denepanbHas padodasi mporpaMma CpeHero o0Iiero oopasoBanusi, pa3padoTaHHAsT HHCTUTYTOM

cTpateruu pa3BuTusi oopazoBanusi Poccuiickoit akagemuun oopazoBanusi, 2023

YUYEBHUKU

Hukonbckunit C.M., IlotanoB M.K., PemernukoB H.H. u apyrue Marematuka: anreOpa u Haudaia
MaTeMaTHYecKoro aHanms3a. ['eomerpus. AnreOpa u Hayana mareMarudeckoro aHanuzall, AO

«3marenscTBO «IIpocBemenune»
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