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Conep:xxanme

1. Ctenenn ¢ pannoHajJbLHbIM Noka3ateneM. [lokazaTeabHas ¢pyakuus. [lokasarenbHbie
YPABHEHHS M HepaBeHCTBA (4 1)

CreneHsb ¢ palmoHaIbHBIM IT0Ka3zarenaeM. CoiicTa creneHu. [IpeoOpa3oBaHue BbIpakeHUH,
coZiepKalIuX pauuoHaIbHbIE cTeneHU. [loka3aTenbHble ypaBHeHus. [loka3aTenbHble
HepaBeHCTBa. [loka3arenbHas QyHKuMsA, €€ CBOMCTBA U rpaduK.

2. Jlorapudmuueckas ¢pynkuus. Jlorapupmudeckne ypaBHeHusl 1 HepaBeHCTBa (4 1)

Jecaruunblie n HaTypanbHble Jorapudmel. [IpeobpazoBanue BeIpaskeHHUH, COePKALIIX
norapudmsl. Jlorapupmuueckue ypasaenus. Jlorapudmuueckrue HepaBeHCTBA.
Jlorapudmuueckas pynkuus, e€ cBoiicTBa U rpaduk.

3. Tpuronomerpuyeckue GyHkHu U uX rpapuku. Tpuronomerprnieckue HepaBeHCTBA
(39)

Tpuronomerpuueckas GpyHkuus y=sin X, ee CBOWCTBa U rpapuk. Tpuronomerpudeckas GpyHKIus
y=COS X, ee cBoiicTBa u rpaduk. Tpuronomerpudeckast QyHKIHs y=tg X, ee CBOHCTBA U rpaduK.
Tpuronomerpuyeckas ¢pyHkuus y=ctg X, ee cBoiictsa u rpaduk. [Ipumepsl
TPUTOHOMETPHYECKIX HEPABEHCTB.

4. IlpousBoaHas. IlpumeHeHue npon3BoaHo¥ (8 1)

[TpousBogHas ¢pyHKImu. ['eoMeTpruecKkuii CMBICT MPOU3BOAHON. DU3MUECKHI CMBICIT
npoun3BoHOU. [Ipon3BoHbIE 2eMeHTapHBIX QyHKIMH. [Ipon3BOIHAS CyMMBI, TPOU3BEICHHS,
yacTHOTO QyHKIMHA. [[puMeHeHre Mpon3BOIHOM K UCCIIEA0BaHUIO (DYHKIIMI HA MOHOTOHHOCTD
U dKcTpeMyMbl. Haxoxienne HanOoubIero 1 HaMMEHbIIEro 3HaueHNs PyHKIIUK Ha OTpe3Ke.
[IpuMeHeHne MpON3BOJHOM /1711 HAXOKAEHUSI HAWTY4IlIero peieHus B PUKIaAHbIX 3a/1a4yax,
JUTSL OIIPEIENIEHNs CKOPOCTH Tpoliecca, 3aJaHHOro (popMyIon win rpaduKoM.

5. UnTerpaj u ero npumeHenus (3 4)

[IepBooOpa3nas. Tabnuia nepsooOpa3HbIX. MIHTErpasn, reoMeTpu4ecKuil CMbICI HHTETpaa.
®dusnyueckuil CMBICT HHTErpaja. Beraucienne narerpana mno ¢popmyine Hetorona—IJleliOnuna.

6. Cucrtembl ypaBHeHui (4 1)

CucreMbl TUHENHBIX YpaBHEHHUN. PelieHre npuKkiaaHbIX 3a1a4 ¢ IOMOLIBIO CUCTEMBI JINHEHHBIX
ypaBHeHUH. CHCTEMBI U COBOKYITHOCTH LEJIBIX, PALIMOHAIBHBIX, UPPALIUOHATIBHBIX,
MOKa3aTebHbIX, JIoTapu(MUIECKUX ypaBHeHUI. CHUCTEMBI M COBOKYITHOCTH IIEJIBIX,
paloHaIbHbBIX, HPPALMOHAIBHBIX, IOKA3aTeNbHBIX, JIOTAPU(PMUUECKIX HEPABEHCTB.
Hcnons3oBanue rpadukoB GyHKIUHN 1715 peIeHHs] yPaBHEHUN U CUCTEM.

7. HatypaJjibHble U 1eJible YucJaa (249)

Harypanbnbie 1 1enble yncia B 3aJja4ax U3 pealibHOW KU3HU. [[pU3HaKu JeIMMOCTH LEIbIX
quCel.

8. [loBTOpEeHue, 06001IeHUEe, cHCTeMAaTH3ausl 3HaHUii (6 1)



MHokecTBa pallMOHAJIBHBIX U IEHCTBUTENBHBIX YUCEIl. PalinoHanpHble ypaBHEHUS

1 HepaBeHCTBa. MppanuoHanbHble ypaBHEHUS U HEpaBeHCTBA. CTENEHD € LENBIM IIOKA3aTEIIEM.
CreneHs ¢ palMOHAIBHBIM ITOKa3areaeM. @opMyIIbl TPUTOHOMETPUH. TPUrOHOMETPUUECKHE
ypaBHeHust. @ynkuun u rpaduku. [lokasarensHas ¢pynknus. [loka3arenbHble ypaBHEHHS

u HepaBeHcTBa. Jlorapupmuueckas ¢pynkuus. Jlorapupmudeckrue ypaBHEHUSI U HEPABEHCTBA.
[Toka3zarenpHBIC ypaBHEHUs U HepaBeHCTBA. JlorapudmMudeckrne ypaBHEeHHS U HEPABEHCTBA.
[TpousBoanas. [Ipumenenue nporu3BoaHOM. IHTErpan u ero npuMeHEHHs .

IJIAHUPYEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHUS PABOYEN
ITPOI'PAMMBI KYPCA

OcBoenue BHeypouHOro kypca «Maremaruka. [lonroroBka k EI'D» Ha ypoBHE cpeaHero oouero
00pa3oBaHus JIOJDKHO 00ECIeUnBaTh JOCTH)KEHUE CIEAYIOMIUX MPEAMETHBIX 00pa3oBaTeIbHbIX
pe3yJIbTaToB:

Yucna 1 BBIYUCICHUS

- OHepI/IpOBaTL MOHATUAMU: HATYPAJIbHOC, LCJIOC YUCIIO; UCIIOJIb30BATh MPU3HAKU ACIIUMOCTU
HCJIBIX YUCCII, PA3JIOKCHUC YHCJIa Ha IPOCTBIC MHOXKUTCIIN IJId PCIICHUA 3a/1a4.

- OHepI/IpOBaTB MOHATHUEM: CTCIICHb C pallMOHAJIbHBIM ITOKA3aTCJICM.

- OmnepupoBaTh MOHATUSAMU: JIOTapU(PM 4YHCIA, ACCITUYHBIE M HATypaJbHbIE JIOTaPU(MBL.
VYpaBHEHUS 1 HEPaBEHCTBA

- IlpumensTh cBOICTBa cTeNeHU i MPeoOPa30BaHUs BHIPAXKEHUN; ONEPUPOBATH MMOHATHIMMU:
IIOKAa3aTeIbHOE YPAaBHEHNE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHEHUN
U HEPABECHCTB.

- BoimonusaTe mpeoOpazoBaHus BBIPAXKEHHUH, COAEpKallUX JIOTapu(MBbl; ONEPUPOBATH
MOHATUSAMM: JIOTapU(PMUUYECKOE YpaBHEHHE U HEPABEHCTBO; pEIIaTb OCHOBHBIE THIIBI
Jorapu(pMHUUECKUX YpaBHEHHU U HEPaBEHCTB.

- HaXO,I[I/ITB PCUICHUA HpOCTCﬁH.IPIX TPUT'OHOMETPUYCCKHUX HCPABCHCTB.

- OnepupoBaTh MOHATHSAMU: CHCTEMa JUHEHMHBIX YPAaBHEHHMU M €€ pEIICHHE; UCIIOJIb30BaTh
CHUCTEMY JINHEWHBIX YPABHEHMM JIUIS PEIICHUS] IPAKTUYECKUX 3a7a4.

- Haxomutp pemeHus NpoOCTEHIINX CUCTEM M COBOKYIIHOCTEH palUOHAIbHBIX YPaBHEHUMN
Y HEPaBEHCTB.

- MogenupoBaTh pealbHbIe CUTyallud Ha S3BbIKE alNreOpbl, COCTABIATh BHIPAKEHUS, yPaBHEHHUS,
HEPaBEHCTBA M CHCTEMBI II0 YCIOBHIO 3aJa4yM, MCCIEI0BAaTh IIOCTPOCHHBIE MOJEIN C
HCIIOJIb30BAaHUEM ammapaTa anreOphl.

OyHKIUU U TpapuKH

- OnepupoBaTh MOHATUSAMU: MEPUOANYECKAS PYHKLHUSA, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIHH,
TOYKHU DKCTpEeMyMa (PYHKINHU, HAUOOJIbIIIee 1 HauMEHbIIee 3HaUYCHHs (PYHKIINHM HA TIPOMEKYTKE;
UCTIOJIB30BaTh MX JUISI HCCIIEOBAaHUS (PYHKIINH, 3aJaHHOH rpa)uKkoM.



- OnepupoBaTh MOHATUSAMHU: TpadUKH MOKA3aTEILHOH, IorapuPpMUIeCcKoi
Y TPUTOHOMETPUYECKUX (PYHKIIMIA; n300paxaTh UX HA KOOPIUHATHON TUIOCKOCTH U
WCIOJIb30BAaTh JJISl PEIICHUS] YPAaBHEHUI 1 HEPABEHCTB.

- M3o0paxaTh HA KOOPAWHATHOMN TUIOCKOCTU TpapUKH JTUHEHHBIX YPaBHEHUNW U HCIIOJIH30BAThH
UX JUIsl pEIICHUS CUCTEMbI TMHEHHBIX YPaBHEHUH.

- Hcnonb3oBath rpaduku QyHKIMMA A UCCIEI0BAaHUS MPOLIECCOB U 3aBUCUMOCTEN M3 JPYTHX
y4eOHBIX AUCLHUILINH.

- OmnepupoBaTh NOHATUAMHU: HENpepbIBHAS (YHKIUS; MPOU3BOAHAS (YHKIMH; HCIOIb30BaTh
FEOMETPUYECKU U (PU3NYECKUI CMBICI POU3BOIHOM JIJIs pelIeHUs 3a/1ay.

- Haxomute mnpousBoaHbIE 3J€MEHTapHBIX (QYHKUIUN, BBIYUCIATH HPOU3BOJHBIE CYMMBI,
IPOM3BEAEHUS, YACTHOTO (DyHKIIHIA.

- Hcnonb3oBath NpOU3BOAHYIO JJis UCCIEAOBAHUSA QYHKIUN HA MOHOTOHHOCTb U 3KCTPEMYMBI,
IPUMEHSTH PE3yJIbTAaThl UCCIIEIOBAHUS K IOCTPOEHUIO IpaUKOB.

- Hcnonwn3oBaTh MMPOU3BOAHYIO UI HAXOKACHUA HAWJIYUHICTIO PCUICHUA B IIPUKIIAAHBIX, B TOM
YHUCJIC COHMATIBPHO-OKOHOMUYCCKHX, 3aJadax.

- OmnepupoBaThb NOHATUSAMH: NEPBOOOpa3Has M HHTErpaj; MOHMMATh T'€OMETPHUECKUI
U (pU3MUECKUI CMBICT MHTETpaIa.

- Haxomuth mepBOOOpa3HbIE AIEMEHTAPHBIX (QYHKIMH;, BBIYUCIATH HHTErpal mo Qopmyie
Herorona—Jleitbuuna.

- Pematp NPpUKIIAAHBIC 3ada4d, B TOM YHCJIC COIUAIIbHO-3KOHOMHYCCKOI0 MU (I)PI?»H‘-ICCKOTO
XapakTepa, CpeACTBAMU MATCMATHYCCKOTI'O aHaJIn3a.



TemaTnueckoe niianuposanue 11 kaace

ONEeKTPOHHBIE
®opmMma
No (uudpoBbie)
Tema ypoka MPOBEICHUS
ypoka o0OpazoBartenbHbIE
3aHATHS
pecypcesl
1. Crenens ¢ panuoHaJbHBIM NMoKa3aTejaeM. [lokasarenbHas pynkuus. Iloka3arenbHbie

YPAaBHEHHUSI M He

aBeHcTBA (4 4)

Crernens ¢ palrOHAJIbBHBIM ITOKAa3aTe-
neM. CBOMCTBa CTCIICHMU.

1 [IpeoOpa3oBanue BbIpaxeHHH, https://resh.edu.ru becena, koHKypc
coJlepaKallMX palMOHAIIbHbIE
CTEIICHHU.
Ksect, kpyrusii
2 IToxa3zaTenbHble ypaBHEHUS https://resh.edu.ru cTon ’ Py
KBecr, xpyribiit
3 IToxasaTenbHble HEpABEHCTBA https://resh.edu.ru . - KPY
IToxasarenbHas QyHKLIMS, €€ becena
4 . ymicuuas, https://resh.edu.ru Ad,
CBOMCTBA U rpaukK BUKTOPHHA

2. Jlorapupmuyeckas pynkuus. Jlorapudpmuyeckne ypaBHeHUs1 M He

aBeHcTBa (4 4)

JlecaTuunble U HaTypajbHbIE
norapudmsl. [IpeodpazoBanue

5/1 . https://resh.edu.ru JenoBas urpa
BBIPa)XEHUH, cofepKalux
Jorapu@msl.
b a,
6/2 | JlorapudmMuueckue ypaBHEHUsI https://resh.edu.ru ceel
PaKTUKYM
7/3 | JlorapudmMuueckue HepaBeHCTBA https://resh.edu.ru TectupoBanue
8/4 Horflpn(bMquCKaﬂ byHKIHs, €€ hitps://resh.edu.ru OO6cyxnenue,
CBOWCTBA U TpaduK PAaKTUKYM.

3. Tpuronomerpuyeckue GyHKUMH U uX rpagpuku. TpuroHomerpuyeckne HepaBeHCTBA
3w

Tpuronomerpuueckas QyHKus y=sin

becena-nuckyccus

X, €e CBOMCTBa U Tpaduk B Gopmate
9/1 ’ P ' https://resh.edu.ru CBOOOIHOTO
TpuronomeTpuyeckas QyHKITUS
_ . obmeHa
y=CO0S X, ee cBoWcTBa U TpaduK
MHEHUSIMHU.
becena-nuckyccus
Tpuronometpuyeckas GyHKIus y=tg 5 (boli[szTe y
X, €€ CBOMCTBA U Tpa(uK.
10/2 rpad _ https://resh.edu.ru CBOOOIHOTO
Tpuronometrpuueckas GyHKIus y=Ctg
. obmeHa
X, ee CBOMCTBA U rpaduK.
MHEHUSIMHU.
[Tpumepsl TPUTOHOMETPHUUECKHUX KICHH
11/3 PHMEPEI TPUTOHOMETPIHCC https://resh.edu.ru Obcyxnenmue,
HEPABCHCTB MPAKTHKYM.
4. pounsBoanas. [IpumeHenne npon3BoaHOii (8 1)
OOGcyxnenne
12/1 | [lpou3sBoaHAs PYHKIHH. https://resh.edu.ru YR ’
MPAKTUKYM.
['eomeTpuyeckuii CMbICTT
13/2 prree https://resh.edu.ru [TpakTuKyMm
MIPOU3BOTHOM.
N N becena.
14/3 | ®u3nyecKuit CMBICT MPOU3BOIHOMA. https://resh.edu.ru A
TecTtupoBanue
[Tpou3BoHBIE AIIEMEHTAPHBIX
15/4 p a P https://resh.edu.ru becena

(bYHKIHHA.
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[TponsBogHast CyMMBI, TPOU3BEACHNUS,

16/5 . https://resh.edu.ru [IpakTukym.
9acTHOTO (QYHKITUH.
[IpumeneHnue nporu3BOJHOM K HCCIIe-
17/6 | noBaHuO pyHKIUII HA MOHOTOHHOCTD | https://resh.edu.ru Hccaenosanue
1 DKCTPEMYMBI.
Haxoxnenne HanOOJIbIIErO KOHCTOVHDOBALIE
18/7 | v HauMeHbIIIero 3HaYCHUS (PyHKIIMN https://resh.edu.ru PyHDb
anropuT™Ma
Ha OTPE3KeE.
[Ipumenenue nporu3BOIHOMN ISt becena-guckyccus
HAXO0XICHUS HAWTYYIIIErO PeIICHUS B (hopmare
19/8 | B mpuKIagHBIX 3a1a4ax, IS https://resh.edu.ru C¢BOOOIHOTO
OTIpeJIeNIeHUs] CKOPOCTH IpoIiecca, obMena
3a1aHHOTO0 (hOopMyIION MM rpad)UKOM MHEHUSIMH.
5. UHTerpaJ u ero npuMeHenus (3 4)
ITepBooOpasuas. Tabmaura Koncrpyuposanue
20/1 P P 1 https://resh.edu.ru pynp
11€pBOOOPA3HBIX. alroputMa
WuTerpan, reoMeTpUYeCKuil CMBICT OBCvsKIeHIe
21/2 | unterpana. GU3HMYSCKUN CMBICIT https://resh.edu.ru YHRA ’
MPAKTUKYM.
WHTETpasa
Brmaucnenne naTerpaia mo hopMmyne
22/3 HIerp bopmy https://resh.edu.ru [IpakTukym.
Hrrorona—JleiiOnumna
6. Cucrembl ypaBHeHHii (4 1)
N . becena-nuckyccus
CucTteMbl TMHEHHBIX YPABHEHUH. 5 opmate
Pentenue npukiagHeIx 3a1a4
23/1 P A /1 . https://resh.edu.ru CBOOOIHOTO
C MOMOIIBI0 CUCTEMBI IMHEHHBIX
. oOMeHa
YPaBHCHHH.
MHEHUSIMH.
CucteMbl 1 COBOKYITHOCTH IIEJIBIX,
AMOHAJIBHBIX, HPPALIHOHAIBHEIX KoucrpyupoBanue
24/2 | Pl » Mppatl ’ https://resh.edu.ru pynp
MOKa3aTeNIbHBIX, JIOTApUPMUIECKUX ajaropuTMa
YpaBHEHUI.
CucTeMbl ¥ COBOKYITHOCTH LIENBIX,
alMOHAJIBHBIX, UPPALHOHAIBHBIX O0cyxaenne
25/3 | Pall > Mppall ’ https://resh.edu.ru YA ’
MOKAa3aTeNbHBIX, JOTapU(PMHUIECKUX MPAKTUKYM.
HEPABCHCTB.
Hcnionb3oBanue rpadukoB ¢GyHKIUH Ksect, kpyrabiia
26/4 padp N (bynxu https://resh.edu.ru - KPY
JUTSI pEIICHUS] YPABHCHUN U CHCTEM. CTOIL
7. HatypajbHble U 1eJible Ynciaa (24)
HatypannHble U 1ie1ble Yuciia O6cyxaenue
27/1 yp It . https://resh.edu.ru YA ’
B 33Jla4ax U3 PeaqbHOM KU3HU BUKTOPHHA
28/2 | Ilpu3HaKM JETUMOCTH LEIBIX YHCE https://resh.edu.ru Jlenoas urpa
8. [loBTOpEeHue, 00001IeHHEe, cCHCTeMAaTH3alusl 3HaHUii (6 1)
MHoOkecTBa paliMOHATLHBIX becena-nuckyccus
U IEHCTBUTENBHBIX YHCEIL B (hopmare
29/1 | PampoHanbHbIe ypaBHEHHUS https://resh.edu.ru CBOOOJTHOTO
W HepaBeHcTBa. MppanmoHnanbHbIe obMeHa
ypaBHEHUS U HEPaBEHCTBA. MHEHUSIMH.
CreneHs ¢ HeIbIM ITOKa3aTeNEM. OGeysene
30/2 | CreneHb ¢ paMOHATBLHBIM https://resh.edu.ru y ’
MPAKTUKYM.
[MOKa3aTeJIEM.
DopMyIIEI TPUTOHOMETPHU.
31/3 PMYJIBI TP p https://resh.edu.ru ITpakTHKyMm
Tpuronomerprieckue ypaBHEHHS
32/4 | dynkuun u rpaduKu. https://resh.edu.ru becena.
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[TokazaTenpHast GyHKIHS. TectupoBanue
[TokazaTenbHbIC ypaBHEHUS

u HepaBeHcTBa. Jlorapupmudeckas
bynkius. Jlorapupmudeckue
ypaBHEHUsI 1 HEPAaBEHCTBA

IToka3aTenbHble ypaBHEHUS
33/5 | u HepaBeHnctBa. Jlorapupmudeckue https://resh.edu.ru [IpakTukym
ypaBHEHHsI 1 HEpAaBEHCTBA

[IpousBoanas. [Ilpumenenue
34/6 | mpousBoaHOit. MHTErpan u ero https://resh.edu.ru
IPUMEHEHUs

KBecT, kpyribii
CTOIL.

Onncanne yueOHO-METOAUYECKOT0 U MATEPHATIbHO TEXHNYECKOT0 o0ecreyeHust

OenepanbHas paboyasi mporpaMma CpeiHero oOmero oOpa3oBaHus mo Marematuke 10 —
1 1kmaccoB (0a30BbIN ypOBEHB), pa3paboTaHHAs] HHCTUTYTOM CTPATETHMH Pa3BUTHSL 00pa3oBaHUS
Poccutickoii akagemun odpa3zoBanus, Mocksa 2023 r.

Jns peanuzanuu pabouyedt mporpamMmbl HCTONB3YEeTCS Y4e€OHO-METOAMYECKHii KOMILIEKT,
BKJIFOYAIOIIINH B ce0:

YyeOHUKU:

1. Ammumos II.A., Komsirun FO.M., TkaueB M.B. u apyrue. Matematuka 10 xiacc: Anredpa
U HayaJla MaTeMaTHYeCKOro aHalu3a, reoMeTpus. Airedpa ¥ Hadajga MaTeMaTHYECKOro
anaimsa. AO «M3parensctBo «lIpocBemenner», 2023 rox

2. Amumos 1. A., Komsirun FO.M., TkaueB M.B. u npyrue. Maremaruka 11 knacc: Anredpa
¥ HayaJla MaTeMaTHYeCKOro aHaIN3a, TeoMeTpHs. Airedpa ¥ Hadajga MaTeMaTHYECKOTO
anamm3a. AO «M3narensctBo «IIpocBemenuey, 2023 ron

HNuTepHer - pecypcebl

1. Poccuiickas 35IeKTpOHHA MIKOJIA - https://resh.edu.ru
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