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HOSACHUTEJIBHAS 3AIIMCKA

Hannas pabouass mporpamMmma pa3paOoTaHa B COOTBETCTBHHM CO CIIEIYIOIIMMU
HOPMAaTUBHBIMU IOKYMEHTAMH:
- npuka3 MwunoOpazoBanuss P® ot 5 mapra 2004 1. Nel089 «OO yTBepxkaeHUU
dbenepalbHOTO  KOMIIOHEHTA  TOCYJIapCTBEHHBIX  00pa3oBaTENbHBIX  CTaHAapTOB
Ha4yaJbHOTO OOIIEro, OCHOBHOTO OOIIEro M cpeaHero (IoJIHOro) o0Iero 00pa3oBaHus»
(C UI3BMEHEHUSIMU U JOTOJHEHUSIMHU) C U3MEHEHUSIMU U JOTOJHEHUsIMU OT: 3 uroHs 2008
r., 31 aBrycra, 19 oxtsa6ps 2009 r., 10 HOs16pst 2011 1., 24, 31 ssuBaps 2012 r., 23 utoHs
2015 r., 7 urons 2017 r.
- YMK: Anre6pa u Hauana matemaTudeckoro anaiusza. 10-11 kmaccel.: yueO. s
oO1ieo0pa3oBar. opranusaiuii: 6a3oBbiid U yriayosieHHb ypoBeHs / 1. A. Anumos, FO.
M. Konsirun, M. B. Konsirun, M. B. TkauéBa u np. — M.: Ilpocsemenune, 2018.

CornacHo ¢denepanbHoMy 0a3uCHOMY ydeOHOMY IUIaHy MJisi 00pa3oBaTEIbHBIX
yupexxnennit  Poccuiickoit  ®enepanuu  Ha  u3ydyeHue  anreOpbl M Hayal
MareMaThudeckoro ananusa B 11 kmacce otBoautcs 136 yacoB B roja (mo 4 yaca B
HEJIEITIO).

COJAEP)KAHUE YYEBHOI'O INIPEIMETA «AJITEBPA» (11 kaacc)
Tema 1. «IToBTOpeHue Kypca anreOpsl 1 Havad ananmza 10 kimacca» (5 4acoB)
Pa3zoen mamemamuxu. Ck8o3nas tunus
e UYucna u BEIYHMCICHUS
e ODOyHKIUU
Obs3amenvbHbll MUHUMYM COOEPIHCAHUS 00pA308aMeENbHOU 001ACMU MAMEeMamuKa
e JlerCTBUTEIIBHBIC YHUCIIA.
e Crenennas QyHKIMs, €€ CBOWCTBA U rpaduK.
e [lokazarenpHas GyHKIHS, €€ CBOWCTBA U TpaduK.
e Jlorapudmudeckas QpyHKIIHS, €€ CBOMCTBA U rpaduK.

Tewma 2. «Tpuronomerpuueckue GyHkuum» (15 gacon)
Pa3zoen mamemamuxu. Cxgoznasn iunus
o DyHKIMHU
Obs3amenvbHblll MUHUMYM COOePAHCAHUS 00pA308AMENbHOU 001ACMU MANEMAMUKa
e (OOnacTh onpeaeneHus] TPUTOHOMETPUIECKHUX () YHKITHUA.
MHO0XeCTBO 3HAYCHUI TPUTOHOMETPUUECKUX ()YHKITHIA.
YeTHOCTh, HEYETHOCTh, IEPUOJUIHOCTD TPUTOHOMETPUUECKUX (DYHKITHIA.
CpoiicTBa pyHKIMA y=COSX, Y=SINX,
I'paduiku GpyHKIME y=COS X, Y=SINX.
CaoiicTBa pyHkuu Yy=tgx
I'paduk pyakomm  y=tgx.

Tema 3. «IIpousBoaHas U ee reoOMeTPUUYECKHI cMbIC» (23 yaca)
Pazoen mamemamuxu. Cxeo3nasn munus
o DyHKIMHU
Obs3amenvHbLlL MUHUMYM COOEPAHCAHUSL 00PA308aMeENbHOU 001ACmU MAMeMamuKa
e [lonsTHe o mpeaese U HENPEPHIBHOCTU (PYHKITUH.
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ITIpousBonHas. PUINYECKUNA CMBICI IIPOU3BOJHOM.

Tabnuiia Tporu3BOIHBIX

[IpousBoaHAast CyMMBI, TPOU3BEACHHUS U YACTHOTO ABYX (DYHKIIMIA.
I'eoMeTpruuecKkuii CMBICI ITPOU3BOJHOM.

YpaBHEHUE KacATEIbHOU.

Tema 4. «IIpumeHenre Npon3BOHON K UCCIeA0BaHNIO PyHKIUK» (20 yacoB)

Paszoen mamemamuxu. Cxeosznasn nunus

OyHKIUU

Obs3amenvbHbll MUHUMYM COOePIHCAHUSL 00pA308aMeNbHOU 001aCmU MAmMeMamuKa

UccnenoBanue cBOMCTB PYHKIIUU ¢ TOMOIIBIO TPOU3BOTHOM.

Haxoxaenue npomMexyTkoB MOHOTOHHOCTH.

Haxoxaenue skcTpeMyMoB (QyHKIIMH

[Toctpoenue rpadukos ¢pyHkumii. Haxoxxaenre HauOboJbIINX U HAUMEHBIITUX
3HAYCHUU

Tema 5. «MuaTerpan» (16 yacos)

Pa3zoen mamemamuxu. Ck8o3nas tunus
o DyHKIMHU

Obs3amenvbHbll MUHUMYM COOePIHCAHUS 00pA308aMeNbHOU 001aCmU MAmemMamura
e [lepBooOpa3Hasi.
[IpaBuna HaxokI€HUS TIEPBOOOPA3HBIX, IUIOMIAb KPUBOJIMHEHHOM Tpamnenuu,
BBIUMCIICHUE UHTETPAJIOB

Tema 6. «ToroBoe nmoBTopeHue, yriyoieHue Kypca ajireOpbl M Hauaja aHAJINU3a;

noaroroka Kk EI'D» (57 gacos)

Pa3zoen mamemamuxu. Cxgoznasn iunus
e Brruucnenus u npeodbpazoBaHus
e VYpaBHEHUS U HEPABEHCTBA

OyHKIUU

Obs3amenvHblll MUHUMYM COOePIAHCAHUS 00pA308aMENbHOU 001aCMU MAMEeMAMUKA

Kopens crenenn n.

CreneHs ¢ paluOHAIbHBIM TOKa3aTEJIEM.

Jlorapudm.

Cunyc, KOCHHYC, TaHT€HC, KoTaHreHc. [Iporpeccuu.

OO6mme nmpueMsl perieHust ypaBHeHni. Pemenne ypaBHeHuit. CUCTEMBI
YpaBHEHUN C IByMs epeMeHHbIMU. HepaBeHCTBa ¢ OJTHOW NEPEMEHHOM.
O6macte onpeneneHust HyHKIINM.

MHoecTBO 3HaYCHUN (DYHKITHH.

[lepuognunocts. YeTHOCTH (HeUeTHOCTH). Bo3pacTanue (yObiBaHue).
Okctpemymbl. Haubonbliiiee (HauMeHblee) 3HaUeHUE.

I'paduku pynkumii.

[IpownsBoaHas.

UccnenoBanuie GyHKIMHU C TOMOILbIO TPOU3BOIHOM.

3



e IlepBooOpaznas. UuTerpan.
e [lmomans KPUBOJIMHEUHOW TPATICLIUH.

TPEBOBAHUS K MATEMATHUYECKOM MMOATIOTOBKE
Tema 1. «IloBTOpenue kypca anreOpsl 1 Havan aHanu3a 10 kimacca» (5 yacoB)
Yposenv 06s3amenvroti noocomosku odbyyaroue2ocs

o  YMerb pemarh HECJIOXKHbIE allreOpanyecKue, UpparoHaIbHbIEe,
noKa3arebHble, JOrapu(pMUUECKIE, TPUTOHOMETPUUECKUE YPaBHEHNUS,
HEPABEHCTBA U UX CUCTEMBI.

o 3HaTh CBOMCTBA CTENEHHOM, MOKAa3aTENbHOU, JOrapupMUIecKoil GyHKIUN U
YMETh CTPOUTH UX IPAPUKH.

Yposenv 603mooichoti noocomosxu obyuarowe2ocs

o  YMerb pemiats anreOpandeckue, uppaluoHaIbHbIe, TOKa3aTelbHbIE,
aorapupmMuyecKue, TPUrOHOMETPUYECKUE YPaBHEHUS], HEPABEHCTBA U UX
CUCTEMBI, IPUMEHSS Pa3IMYHbIe METO/Abl UX PEIICHUIA.

o 3HaTh CBOMCTBA CTENEHHOM, MOKa3aTEIbHOM, JorapupMuidecKoil GyHKIUN U
YMETh CTPOUTH UX IPaPUKUA. YMETh MPUMEHATh CBOMCTBA (DYHKIUHN NpU
PEIICHUH Pa3IMYHbIX 3a/1a4.

Yposenv obszamenvroii no02omosKu 6blnyCKHUKA

e Hatioume obnacms onpedenenus gyukyuu f(x)=1In (x2 - 2x+1).

e Haiioume muoowcecmso 3navenuti gynxyuu f(x) =37

0,5 0,5
e Onpeodenume 3Hax pasnocmu 2°° —3°°.

YPOGQHb B803MOINCHOU NOO2OMOBKU BblNYCKHUKA
o Vkaoicume xoauuecmeo yemvlx uceii, 6x00;zu4ux 6 obnacmo onpedeﬂeywz d)yHKl/;uM

£(x) =Ig(ﬁ—%j.

e Hatioume naubonvuiee yenoe 3naienue QyHKyuu

f(x)=(%) o

Tema 2. « Tpuronomerpudeckue ¢pyakuun» (15 gacon)
Yposenwv 0bs3amenvroli no02omosku 0b6yuaroue2ocs

o Hayunrthcs HaxX0aUTH 00JACTH ONPEACICHUS TPUTOHOMETPUUCCKUX () YHKITHI.

o HayunTthcs HaXOAUTH MHOKECTBO 3HAYCHUH TPUTOHOMETPUUYSCKUX ()YHKITHMA.

o Hayuurscs onpenenars 4eTHOCTb, HEYETHOCTD, IEPUOIUIHOCTD
TPUTOHOMETPUUECKUX (PYHKITUH.

« 3HaTh CBOWCTBA TPHTOHOMETPHYECKMX QYHKIMI )} =COSX, y=Sinx, y=1gx
U YMETh CTPOUTH MX IpaduKH.

Ypoeenv 6ozmooicnon noocomosku odbyuarouecocs

o Hayuuthcs HaX0aUTH 00JIACTH OMPEAETIECHUS 1 MHOYKECTBO 3HAUYCHMI
TPUTOHOMETPUUYECKUX QYHKIHMI B 00Jiee CIIOKHBIX CIydasiX.

o Hayuurscs onpenenars 4eTHOCTb, HEYETHOCTh, IEPUOAUIHOCTD
TPUTOHOMETPUUYECKUX QYHKIHMI B 00Jiee CIIOKHBIX CIydasiX.



« 3HaTh CBOWCTBA TPMIOHOMETPHYECKHMX PYHKIMIA )} =COSX, y=Sinx, y=1gx

U YMETb CTPOUTH UX I'paUKU. YMETh BINOJIHATH peoOpa3oBaHus rpauKoB.

e ONMCHIBATH MO I'paUKy U B HPOCMENMUX CYUAAX no (popmyne TIOBENEHUE U
CBOICTBA TPUTOHOMETPUYECKUX (YHKLUM, HAXOIUTh MO rpaduKy HYyHKIIUU
HanOOJIbIINE U HAMMEHBIINE 3HAUCHUS;

e lcnonb3oBaTh NPUOOPETEHHBIE 3HAHUS U YMEHHUS B IPAKTUYECKOM
JEeSATENbHOCTU U TOBCEAHEBHOM JKU3HU AJIS; MPAKTUYECKUX PACUETOB 110
dopmynam, BkIto4as GOpMyJIbl, COAEpPKAIINE TPUTOHOMETPUUYECKUE (DYHKINH,
UCIOJIb3YA MPU HEOOXOIUMOCTHU CIIPABOYHbBIE MAaTEPHAIIbI U MPOCTEHIINE
BBIUHCIUTENbHBIE YCTPOMCTBA.

e HayuuTcs onpenensTh CBOMCTBA OOPATHBIX TPUTOHOMETPUUECKUX PYHKIUN U
BBITMOJHATH ACKU3bI UX T'Pa(UKOB, UCIIOJB3Ys 3TH CBOMCTBA.

Yposenwv 06s3amenvHoli N0020MOBKU 8bINYCKHUKA

e Haiioume obnacms onpedenenus pynxyuu f(x) =tg (x + %j

o Haiioume mrosicecmeo snauenuii pynkyuu f(x) =sin’ x.
e [locmpoume epaghux ¢hynxyuu y = 2COS X.

e Cpasnume uucna tglu tg3

YPOGQHb B803MOINCHOU NOO2OMOBKU BblNYCKHUKA

® CKOIbKO Yenvlx 3HaueHull umeem QyHKyus.

y= %\/(sinx+cos;c)2 +10

e Haiioume naubonvuiee yenoe 3uauenue yHkyuu

f(x)= %\/ZGCOSZ X +5c0s2x +18.

o [locmpotime epagpux ynxyuu y = u gvlacHume

|cos x|
X

ee ceolicmea.
Tema 3. «IIpousBoaHas U ee reoOMeTPUUYECKHI cMbIC» (23 yaca)
TpeGoBanust K MAaTEMaTHYECKON MTOATOTOBKE
Yposenwv obs3amenvroti noocomosxku odbyuarowezocs
e [loHnmaTh MEXaHUYECKUN CMBICIT MPOU3BOJHOM.
e HaxoauTh mMpou3BOIHBIEC dJIEMEHTAPHBIX (YHKIIUN, TTOJIB3YSICh TAOIUIIEH
IIPOU3BOJHBIX.
e HaxoauTh MpOU3BOIHBIEC dTIEMEHTAPHBIX (DYHKITUHN, TIOJIB3YySICh MPABHIIAMHA
mud depeHnupoBaHus.
e [loHMMaTh rEOMETPUYECKUN CMBICT TPOU3BOAHOM.
Ypoesenv 603moorcnoit noocomosku obyuarouje2ocs
e OBnajeTh MOHATHEM ITPOU3BOIHOMN (BO3ZMOKHO Ha HATJISITHO-UHTYUTUBHOM
ypOBHE). Y CBOUTHh MEXaHUYECKUM CMBICIT POU3BOIHOM [
e OcBouTh TeXHUKY AU DHEPEHIIPOBAHUSI.
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e YCBOUTb N'€OMETPUYECKUNA CMBICII IPOU3BOTHOM.

Yposenv 06s3amenvroti no02omosku 6binyCKHUKA
e Hatioume npouzsoomnyio gynkyuu

a)y=2x"—x+12; 6)y=sin3x; g)y=e"-x°.

® Buiuucaume npouzsoonyio ¢ynkyuu f(x)=x-Inx+1In2
6 mouke x, =1.

e Yepes mouky x, =—1 epaguxa pynxyuu f(x) =3x" +e * npoeedena xacamenvnas.
Haiioume maneenc yena nakniona smotl kacamenvHou K ocu abcyucc.

YP06€Hb B03MOINCHOU NOO2OMOBKU 6bINYCKHUKA
e Hatioume npou3eo0Hyto ynxyuu '

a)yzlnm; 6))/: Sin X—COSX.
X

x+2

® B xaxux moukax kacamenvhas K epaguxy gyuxyuu f(x) = > obpazyem

. T
¢ ocvto Ox yzon, pasHbill _Z?

Tema 4. «[IpumeHeHre MPOU3BOIHON K Uccae0BaHUI0 GyHKIHIY (20 gacoB)
Yposenv obs13amenvroti noocomosku odbyuarowe2ocs

L4 HpI/IMeHSITL IMPOU3BOAHBIC IJIA UCCIICAOBAHUA @yHKIlPIfI Ha MOHOTOHHOCTbB B
HCCJIOKHBIX ClIy4dasiaX.

e [IpuMeHsTH NPOU3BOIHBIE I UCCIeAOBaHUS QYHKIIUNA HA SKCTPEMYMBI B
HECJIOKHBIX CITyYasx.

o [IpumeHATH MPOU3BOAHBIC JIJISl UCCIIENOBAHUSA (PYHKIIMI U IIOCTPOCHUS UX
rpauKOB B HECIOXKHBIX CIydasX.

e [IpuMeHSATH MPOU3BOIHBIC TSI HAXOXKJICHUS HANOOBIINX M HAUMEHBIITHX
3HA4YCHUH (YHKITUU

Yposenwv 603moorcnou noocomosku obyuaroujecocs

e Hayuutbcs npumeHaTh auddepeHnanbHOe UCYUCICHUE ISl UCCIIeI0BaHUS
AJIEMEHTAPHBIX U CIOKHBIX (DYHKIIUNA M TOCTPOEHUS HX IPaduKoB.
® JHCIIOJb30BATHh HpI/IO6peTeHHBIe 3HaHUA U YMCHHA B HpaKTquCKOﬁ ACATCIIBHOCTHU
n HOBCCI{HGBHOﬁ KU3HU AJIA: PCIICHUS IIPUKIIAAHBIX 3a1d44, B TOM YHUCJIC
CONHAJIBHO-5KOHOMMNYCCKUX U (bH?)I/ILIeCKI/IX, Ha HanuOOJIbIINE U HAUMEHBIIINE
3HAYCHU, HAa HAXOXKICHHUC CKOPOCTHU U YCKOPCHHA.
Yposenwv 0bs3amenvHoli n0020MoBKU 8bINYCKHUKA
e Haiioume mouxu skempemyma ¢ynkyuu y =—3x° +6x° —5ux.

e Haiioume naubonvuiee u HaumeHblee 3Havenus Qyukyuu y = x° —3x
Ha ompeske [—2;3].

e Hccredyiime ¢pynuxyuio y = x° —4x* +3 ¢ nomowvio npouzeoonoii u
nocmpotime ee 2pagQux.

YP06€Hb B03MOJICHOL NOO2OMOBKU 6blNYyCKHUKA



s  Dyurnun y={fix) sagana Ha otpeske fashl
Ha pucymee mobpazen rpad ux ee npon:mo,rmo* + ¥
¥=f {x) Hecnepyiite ¢ vaxmuo y=1%) Ha
MOHOTOHHOCTE H B OTESTS YEARHTE ONHHY 7
OpoMeRyTEa ¥h HEAHHA 2 - \

H

o Iyuxuun y=f{x) sagaa "Ha oTpesEe Jashl A A PN
Ha pucymee mobpagen rpad HE e OpoHIBOT HY 1
y=f 'zl HoonegyHTe Ha SECTH &MY ME \ -
P yuEIHI Y={%). B 0TEETE YEAEHNTE KONHYECTE X
TOUEE MHHHMY M. ——‘—
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Tema 5. «MuaTerpan» (16 yacon)

Yposenv 06s3amenvrol noocomosku ooyuaroue2ocs

e HayuyuThcs HaXOIUTh IEPBOOOPA3HBIC, MTOTB3YSACh TAOIHIICH TEPBOOOPA3HBIX.

e HayuyuThCsl BBIYHMCIISATH HHTETPAJIBI B IPOCTHIX CIydasx.

e HayuyuThcs HaXOIUTH TUTOMIAAb KPUBOJIMHCHHOW TPAIICIIHMH.
Yposenv 603m00icH01l nOO2OMOBKU 0OyUarowecocs

e OCBOWTH TEXHUKY HAXOXKICHUS MTEPBOOOPA3HBIX.

e YCBOUTH FT€OMETPUYCCKHIA CMBICIT HHTETpAJIA.

e OCBOUTH TEXHUKY BBIYUCIICHUSI HHTETPAIIOB.

e Hayunrbcs HaxoauTh TUTOMIAAH GUTYp B O0JIee CIOXKHBIX CIydasX.
Vposenv obsi3amenvHoll n0020MOBKU 8bINYCKHUKA

o Vkaowcume 6ce (yHKyuu, npou38oo0Has KOMopvix pasHa T .
x

e Hatioume niowaos @ueypwvli, 02paHudeHHou Junusmu y = Sin X,

x=0,x=7ruy=0.
Ypoeenv 6o3mooicnon nod2omosku 6blnycKHUKA

e Hatioume niowaow ¢ucypul, 0epaHuyeHHo TUHUAMU

1 V4

———,x=——,y=0.
4.c0s” X 4
® Haiioume 6S, 20e S —niowaos ¢ueypwi, oepanuuerHoll

aunuAMu y = x> —5x+4, y=x-1u y=0.

a)y:x2+|x|+1, y=3|x|+4; 6) y=

Tewma 6. «ToroBoe moBTOpEeHUE, yraydiieHHe Kypca anreOpbl U Havall aHaJIn3a,;
noaroroBka Kk EI'9» (57 )

Yposenv obazamenvrou noocomosku odbyuaruezocs

YMeTh:
® OmnpeaAenaTh 3HaueHHE (YHKIIMH MO0 3HAYCHUIO apTyMEHTa MPU Pa3IudHbIX

crioco0ax 3agaHust PyHKIUU;
® CTpouTh rpaMKN U3YYEHHBIX () YHKIIUH;



OMKCHIBATH 10 TPa(UKy U B MPOCTEUIINX CiIydasix Mo GopMyIie NOBEICHHUE U
cBOiCTBa (PYHKUMNA, HAXOAUTH MO rpaduKy QyHKIMHA HAUOOJIbIINE U
HaMMEHbIINE 3HAYEHUS;

BBIMOJHATH apU(PMETUUECKUE NEHCTBUS, COUETasl YCTHbIE U MUCbMEHHbBIE
MIPUEMBI, IPUMEHEHUE BBIUUCIUTENBHBIX YCTPOIMCTB; HAXOAUTh 3HAYEHUS KOPHS
HATypaJbHOW CTENEHHU, CTENIEHHU C pallMOHAIBHBIM MOKa3aTeseM, Jorapupma,
UCIIOJIb3YA MPU HEOOXOIUMOCTH BBIYUCIIUTEIbHBIE YCTPOUCTBA; MOIB30BATHCS
OLICHKOM Y IIPUKUJIKOMN IIPHU IIPAKTUYECKUX pacuerax;

IPOBOAUTH MO U3BECTHBIM (POPMYIIaM U MpaBuUiiaM MpeoOpa3zoBaHus OyKBEHHBIX
BBIPQYKEHU I, BKIIIOYAIOIIMX CTENEHHU, PaIUKaJIbI, JIOrapu(mbl 1
TPUTOHOMETpUYECKUE (PYHKIIHH;

BBIUUCISITh 3HAUEHUSI YMCIOBBIX U OYKBEHHBIX BBIPAKEHUM, OCYIIECTBISSA
HEO0OXO0IMMBbIE TIOJICTAHOBKH U MPeoOpa3oBaHMUs;

BBIUUCISTH TPOU3BOIHBIE U IEPBOOOPA3HBIE DJIEMEHTAPHBIX () YHKIIHM,
UCIIOJIb3YS CTIPABOYHBIE MAaTEPUAIIBL;

UCCJIEIOBATh B MPOCTEUIINX ClIydasiX (PYHKIIMM HA MOHOTOHHOCTb, HAXOJUTh
HauOOJbIINe 3HAYCHHUS QYHKIUNA, CTPOUTH IPaPUKA MHOTOUWICHOB U
POCTEHIINX PAlMOHAIBHBIX (PYHKIIMH C UCTIOJIb30BAHUEM ammapara
MaTeMaTUYECKOTO aHaJIN3a;

pemaTh palMoHalIbHbIE, TOKa3aTeIbHbIE U JIOTapu(DMHUUECKUE YpaBHEHUS U
HEPABEHCTBA, IPOCTEHIINE UPPALUOHAIBHBIE U TPUTOHOMETPUYECKUE
YPaBHEHMSI, UX CUCTEMBI.

Yposenwv 603moorcnou noocomosku obyuaroujecocs

pemaTh ypaBHEHUs, IPOCTEUIITNE CUCTEMBI YpaBHEHUH, HCTIOIb3Ysl CBOMCTBA
byHKIMN 1 uX rpaduKOB;

BBIUUCTISTH TUIOMIAN C UCTIOIB30BaHUEM ITEPBOOOPA3HOM;

UCIIOJIb30BaTh JJIsl MPUOJIMKEHHOTO PElICHUs YpaBHEHUI 1 HEPABEHCTB
rpaduYeCcKuil METOT;

n300pakaTh Ha KOOPJAMHATHOM MJIOCKOCTH MHOECTBA PEIISHUM MPOCTEHUIITNX
YPaBHEHUHN U UX CUCTEM.

CTpOUTh TpaWKu N3YIEHHBIX ()YHKIIHIA,

OIMHCHIBATH 10 TpaduKy U 1Mo GopMyIie MOBEICHUE U CBOMCTBA (DYHKIIHIA,
HAXOAUTh MO TpaduKy GYHKINKA HAUOOJbITNE U HAUMEHBIITNE 3HAYCHHUS;

HUCIIOJIB30BATh HpI/IO6peTeHHBIC 3HaHUA U YMCHHA B HpaKTH‘IeCKOﬁ ACATCIBHOCTHU

Y TIOBCETHEBHOM JKU3HU IS

PAKTHYECKUX PACUETOB MO (hopmysiaM, BKITFOUAst pOPMYIIBI, COJIEPIKAIIINE
CTETICHH, PaUKAaIIbI, TOTapU(MBI U TPUTOHOMETPUIECKUE (YHKIIUU, UCTIONIB3YS
IpU HEOOXOAMMOCTH CIIPABOYHBIC MATEPHANBI U TIPOCTEHIIINE BRIYNCIUTEIIHHBIE
YCTPOMCTBA.

OTMCAHMSI C TIOMOIMIBIO (DYHKIIMHA PA3TUIHBIX 3aBUCUMOCTEH, MIPEACTABICHUS UX
rpauyecKu, HHTEPIpETaALNU Tpa(uKoB;

pelieHns NPUKIaJAHbIX 33/1a4, B TOM YUCJIE COIMATbHO-PKOHOMUUYECKUX U
dbu3nUecKkux, Ha HauOOIbIINE U HAUMEHBIIIUE 3HAYCHUS, HA HAXO0XKJICHHUE
CKOPOCTH U YCKOPEHHUS.

MIOCTPOCHHUS U UCCIIEAOBAHUS MPOCTEUILINX MATEMATUYECKUX MOJIENEH.
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Ypoesenwv 06s3amenvroti no020mo6Ku 861Ny CKHUKA

® Boruucaums 3[0,12 -§/-1,8.

o Haiioume cymmy xopueii ypasnenus 109, (1— xz) =log, (Zx(x +1)).

(x—4)(2x+3)

>0.

e Peuiume HepaeeHCcmeo

—X

e Hatioume obnacmu onpedenenus ynxyuu y = |/0,25— (2_2 )M.

o [Ipu osudicenuu mena no npamou paccmosinue S (6 mempax) om HA4aIbLHOU

4 3

mouku usmepsiemcs no 3axony S(t) = 13 +1° +1(t — 6pemsa dsudicenus 6 cekyHOax).

Havimu ckopocmo (m/ ) mena uepesz 4 cexynoovl nocie Hauana 08UNCEHUSL.

Ypoeenv 603m00icHOT NOO20MOBKU 6bINYCKHUKA
_ 2 . _Qlogs7
® Buiyucaums (Iog7 35+(l log* 35) 109,,s 7) 3

o CKoIbKO KOpHell umeem YpasHeHue (COS ( 2x + 1) —sin x) Ax—4x* =0.

e Hatioume npouseec)enue Haubonbue2o yenoco U HaumeHvuieco Yyeioco

l 2x X
peulenull HepaseHcmaea (Ej +4< 5(5) .

1

e Haiimu na napabone y = x> mouxy, bnuxcaiiwyio k mouxe A(2; 0,5).

o Kakoul Haubonvuuli 00vem modxcem umenmv YUiuHop, BNUCAHHBIIL 8 KOHYC

c oopazyrowe 10 u paouycom ocnosanus 6?

TEMATHYECKOE IINTAHUPOBAHHUE

[Iporpamma

Kon-
BO
4acoB

KoHnTtponb u oTmMeTKH

KommnsroTepHoe
obecrieueHue ypoka

Tewma 1. «IToBTOpeHne Kypca areOpsl M Ha4all aHAJIN3

a 10 kyacca» (5 yacoB)

V-1. Ypok-nekius 1 JleMoHCTpanMOHHBIN
«CBolicTBa U TpauKH Martepuan «CBoicTBa U
AJI€MEHTaPHBIX rpad Ky IeMEHTapHBIX
byHKIHI) G yHKIHI)

V-2. Ypok-noBTOpeHHE 1 Y CTHBIN CUET 3agaHus 151 yCTHOTO
«ppanmoHanbHbie cuera. Ymp.1l «'paduku
YpaBHEHHUS U DIIEMEHTAPHBIX ()YHKITHI»
HEPABEHCTBA»

V-3. Ypok-noBTOpeHHe 1 Cam/ 1.1 3agaHus 17151 yCTHOTO
«ITokazarenbHble 1 «Tpuronomerpudeckue | cuera. Ymp.2 «'paduku
norapudmuyeckue BBIPKEHUS U UX ANIEMEHTAPHBIX (PYHKIIHI»
yYpaBHEHHUS U npeoOpa3oBaHUs»

HEPABEHCTBA»

V-4 Ypok-nnoBTopeHue 1 Tecr 1

«Tpuronomerpuueckue «/lnarnoctuka npo0esoB
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YPaBHCHUA»

3HAHUN))

VY-5 Ypok - BXogHOU
KOHTPOJIb

Cam/1.2
«IToBTOpEHNKE Kypca
anreops! 10 kiaccay

Tema 2. «Tpuronomerpudeckue GyHKIuU» (

15 gacoB)

V-1. Ypok-nekuus 1 JleMOHCTpaMOHHbII
«CBoiicTBa marepuan «CBouCTBa
TPUTOHOMETPUUYECKUX byHKIII
byHKIMI)
V-2. Ypok-3akperieHue 1 Y CTHBIN CUET 3agaHus 4151 yCTHOTO
U3YYEHHOTO. cyera. ynp.3
«CBoiicTBa (hyHKIHI
V-3. Ypok- uzydeHus 1 Cawm/ pabora 2.1
HOBOTO
V-4. YpOK-IpaKTUKYM. 1 IIpakTuueckas
paboTta
VY-5. Ypok-3auer 1 YCTHBIN cueT 3agaHust 4151 yCTHOTO
Clp2.2 cueta. Yrp. 4 «DyHkIun
U UX rpaQuKm»
V-6. Ypoxk-nekuus 1 JlemoHCTpannOHHBIN
«CBolicTBa (yHKIUHN Y = Marepuan «CBoilCcTBa U
COS X, Y =sin x », rpaduku
TPUTOHOMETPUUYECKUX
byHKIHI)
V-7. YpOK-TIpaKTUKYM. 1 [TpakTryeckas
paboTta
V-8. Ypok-pemienue 1 YCTHBIN cYeT 3agaHus JJ1s1 yCTHOTO
3a1a4 cyera. Ymp.5
«DyHKIMU Y = COS X, Y
= sin x ».
V-9. Vpok - 1 CamocrosrenbHas
camocTosTeIbHas pabora pabora 2.3
V-10. Ypoxk- 1 JleMOoHCTpaIMOHHBIN
03HAKOMJICHHE C HOBBIM Matepuan «CBOHCTBa U
Marepuanom «CBoiicTBa rpaduku
byHKIIUN TPUTOHOMETPUUYECKUX
y = tgx». hyHKIHN
V-11. Ypok-3akpennenue 1 Y CTHBIN CUET 3agaHus 151 yCTHOTO
M3YUYEHHOTO. cuera. Yp.6 «DyHKIIM
y =tg X,y = Ctg x ».
Y-12. Ypok-nekuus 1 JleMoHCTpannOHHBIN
«O0patHblie Marepuan
TPUTOHOMETPUUECKHUE «O0patHble
GyHKIIN. TPUTOHOMETPUUYECKUE
G YyHKIIUNY
JleMoHCTpanMOHHBIN
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MaTepual
«ApKCUHYC, apKKOCHHYC,
apKTaHTEHC U

APKKOTAHTEHC)
V-13. Ypok-Tect 1 Tect 2

V-14. Ypok- 06061ienue, 1 YcTHBIM cyeT 3ananus 715 yCTHOTO
cUCTeMaTu3alus u cuera.

KOPPEKIIUS 3HAHUM. Ymp.3-6

VY-15. Ypok- 1 KontponwHas pabota

KOHTpPOJIbHAsl paboTa.

Nel.

Tema 3. «IIpousBogHas U €€ reoMeTPUUYECKHI cMBICT» (23 yaca)

V-1. Ypoxk-nekuus 1 JleMOHCTpaMOHHbII
«IlonsTue marepuan «llonarue
ITPOM3BOTHOMN. MIPOU3BOIHOM.
MexaHU4eCKUN CMBICT
MIPOU3BOTHON
V-2. Ypok-pelieHue 1 3agaHusi 4151 yCTHOTO
3a7ay. cuera. Yrp.7  «llonstue
IIPOU3BOJHON»
V-3. Ypok-nnpakTuKyMm 1 [IpakTrueckas
paboTta
V-4, KoMOMHUPOBAHHBIN 1
ypok «IIpousBoanas
CTeNeHHOU (DYHKITMNY.
V-5. Ypok npumeHeHus 1 Y CTHBIN CUET 3agaHus 1151 yCTHOTO
3HAHUM U YMEHMUIA. cyeta. Ynp.8
V-6. Ypok- 1 | Cam/ p 3.1 «llonsiTue
camocTosiTelIbHas padoTa. IPOU3BOIHOM.
[IponzBogHas
CTETICHHOU (PYHKITUMY
V-7. Ypok-03HaKOMJIEHHE 1
C HOBBIM MaTepuaaom
«IIpaBuna
b depeHITpOBaHUS.
VY-8. Ypok-3akperieHne 1 Y CTHBIN CUET 3agaHus 151 yCTHOTO
M3YUYEHHOTO. cueta. Ynp.9
«OCHOBHBIE TTpaBUIA
nudepeHnupoBaHU Y.
VY-9. Ypok-pakTUKyM. 1 [IpakTuyeckas paborta
V¥-10. Ypok- 1 | Cam/ p 3.2 «IlpaBuna
caMocTosiTeIbHas padoTa. BBIYHCIICHUS
POU3BOHBIX)
V-11. Ypok- 1 YcTHBIN cyeT 3agaHus 111 yCTHOTO
O03HAKOMJICHUE C HOBBIM cueta. Ynup.2 «I'paduku
Marepuanom AJIEMEHTaPHBIX
«IIponsBoanbie byHKIII.
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HEKOTOPBIX

AJIEMEHTaPHBIX
GYyHKIUNY.
V-12. Ypok-3akpernieHue 1 YcTHBIN cyeT 3agaHus Ayl yCTHOTO
M3YUYEHHOTO. cuera. Yp.10
«IIpousBoansie
AJIEMEHTapPHBIX
GYHKIUNY.
V-13. Ypok-pemenue 1 YCTHBIN cyeT 3aganus 11l yCTHOTO
3aja4 C/p3.3 «IIpousBoaHble cuera. Ynp.11
3JI€MEHTaPHBIX «IIpousBoaHbIC
byHKIII TPUTOHOMETPUUECKUX
(GYHKIMI.
VY-14. Ypok- perieHue 1 | C/p3.4 «IlpousBoanas
3a1a4 cinoxHoi Gynkiuu. Ip-
Has
TPUTOHOMETPUUYECKUX
(GyHKIMID)
V-15. Ypok-nekius 1 JleMmoHCTpanOHHBIN
«l'eoMeTpUYECKHI CMBICI Marepuall
IIPOU3BOTHOMN. «I"'eoMeTpUYECKUIN CMBICIT
MIPOU3BOTHON
VY-16. Ypok-pemieHue 1 YcTHBIN cyeT 3agaHus 1151 yCTHOTO
3aga4 cyera. Ymp.12
«I"eoMeTpUYECKUI CMBICII
MIPOU3BOTHOM.
V-17. Ypok-nipakTHKyM 1 [TpakTrdeckas padora
V-18. Ypok-pemenue 1 | C/p3.5 «KacarenbHas k
3a1a4 rpaduKy QyHKIHN
V-19 Vpok- pemienue Tect 3
3aja4
V¥-20. Ypoxk-tect 1 | Tect 4 «IIpousoaHas.
[MpaBuna nuddepenim-
pPOBaHUS
VY-21. Ypok-koppekuust 1 Y CTHBIN CUET 3agaHus 151 yCTHOTO
3HAHUU. cyera. Ynp.13
VY-22. Ypok-0600mieHue, 1
CHUCTEMAaTH3aLINs 3HAHUN
V-23. Ypok- 1 KonTponwsHas pabora

KOHTpOJIbHAsl paboTa.

No2.

Tema 4. «IIpumeHeHune MPou3BOIHON K ucciienoBaHnuio GyHKuii» (20 yacon)

V-1. Ypok-nekuusi.
«Bo3pacrtanue u
yObIBaHUE (DYHKIIUN»

1

JleMoHCTpanMOHHBIN
Martepuan
«IIpumenenus
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npousBoaHou. [IpusHaku
BO3pacTaHus U yObIBaHUS

byHKIIN

V-2. Ypok-penienue
3a/ay.

Y CTHEIN cUeT

3agaHus 1151 yCTHOTO
cuera. ynp. 14
«IIpu3zHaku Bo3pacTaHus
1 yObIBaHUS (DYHKIIMH

V-3. Ypok-nekuus
«IKCTPEMYMbI PYHKIIUN

JleMoHCTpalMOHHBIN
Marepuan «lIpumenenus
IIPOU3BOJHOM.
OKCTpeMyMbl PYHKITUN

V-4. Ypok-pelienue
3azay.

Y CcTHEBIN cUeT

3agaHus 1J1s1 yCTHOTO
cuera. Ymp. 15
«IKCTpEMYMBI (DYHKIIHH

Y-5. Ypok-
camocTosiTeJIbHas pabora

C/p 4.1 «Bospacranue u
yObIBaHUE (DYHKIIMH.
DKCTpeMyMbl G YHKIIAK

V-6. KoMOuHMpOBaHHBIN
ypok «IIpumeHnenue
IIPOU3BOJHOM K
UCCIIEOBAHUIO

b yHKIHI.

V-7. Ypok-peuieHue
3a/1au.

V-8. Ypok-npakTUKyM.

[TpakTryeckas
paboTta

V-9.Vpok-
caMocTosiTeIbHas paboTa

C/p 4.2 «MccnenoBanue
GYHKIHN C TTOMOIIBIO
MIPOU3BOTHON)

VY-10.
KomOuHMpOBaHHBIN ypOK
«HccnenoBanue GyHKIUN
o rpaduKy ee
MIPOU3BOTHON

JleMoHCTpanMOHHBIN
marepuain «McceimenoBanue
dbyHKIIMN TI0 TpaduKy ee
MIPOU3BOTHOM

V-11. Ypok-3akperieHue

Ycrabpii cuet Tect 5.

3agaHus 1151 yCTHOTO

HA3YYEHHOT O «HccnenoBanue cueta. Yrp.16
dbynkiuu o rpaduky ee | «[Ipumenenue
MIPOU3BOAHON» ITPOU3BOJAHOM K
VICCIIEIOBAaHUIO
GyHKIHI.
Y-12. Ypok-nekuus JleMoHCTpanMOHHBIN

«HaunOoJpItiee u
HauMEHbIIIEe 3HAUCHUA

GyHKITAN.

Matepuan «Haubomnbiee
Y HauMEHbIIIee 3HAUYCHHUS
G YHKITUNY

VY-13. Ypok-peuieHue
3aj7a4.
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V-14.Ypok-
caMocCTosITeIbHas padboTa

C/p 4.3 «Haubonbiee u
HaUMEHBITIEe 3HAYCHUS

byHKIIN

V-15. Ypok-nekuus 1
«BeinykiocTh rpaduka
¢ynkuuu. Touku
neperunday.
VY-16. Ypoxk-tect 1 | Tect 6«DQKCTpEMYMBI.
HaubGonpmee
(HauMeHbllee) 3HaYeHUs
(YHKLIMN
V-17. Ypok-Tect 1 | Tecr 7 «Ilpumenenus
IIPOU3BOTHOM K
UCCJIEIOBAHUIO
(GyHKLIMID)
V-18. Ypok-koppekuus 1
3HAaHUU
VY-19. Ypoxk-060011eHue, 1 VCTHBINA cueT 3agaHus 115 yCTHOTO
CUCTEMAaTH3aLUs 3HAHUI cyera. Ymp. 17
«Y3HaBaHue QYHKIIMH 110
rpaduKy NpOU3BOTHOM
V-20. Ypok- 1 Kontponsnas pabota
KOHTpOJIbHas paboTa. Ne3.
Tema 5. «MaTerpan» (16 yacos)
V-1. Ypoxk-nekuus. 1 JleMOHCTpallMOHHBIN
«ITepBooOpazHas» Martepuan «OnpeneseHue
IePBOOOPA3HOIN.
V-2. Ypok-peuieHnue 1 YCTHBIN cYeT 3agaHus 1751 yCTHOTO
3ajad. CaMocrosTenbHas cyeTa. Ynp.18
pabota 5.1 «IlepBooGpazHas»
«ITepBooOpazHas» JleMoHCTpanOHHBIN
Marepuan
«ITepBooOpaznas
JUHEHHOU PYHKITUN
V-3. Ypok- perieHue 1 Y CTHBIN CUET 3agaHus 1151 yCTHOTO
3a7a4. CamocTosiTenbHas cuera. Ymp.19
pabota 5.2 «Haxoxnenue
«IIpaBuna HaXOXKJIEHHUS | IEPBOOOPAZHBIX»
IEPBOOOPA3HBIX»
V-4, Ypok-nekuusi. 1 JleMOoHCTpanMOHHBIN
«IImomanp Matepuain «llnomanb
KPUBOJMHEMHON KPUBOJIMHEUHOMN
Tpaneuuu U UHTErpa Tpaneuum»
V-5. Ypok-peuienue 1
3a/1au.
VY-6. KomOuHUpOBaHHbBIN 1
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YPOK

V-7. YpOoK-IpakKTUKyM 1

[IpakTyeckas
paboTta

V-8 VYpok- 1
caMocCTosITeIbHas padboTa

CamocrosrenbHas
pabora 5.3
«IImomans

KPUBOJIMHEUHON
Tparenumn»

V-9. KoMOuHHpOBaHHBIN 1
ypOoK «Bpruucienune
IJIOIIAAEH € IIOMOILBIO

UHTErpaia
V¥-10,11. Ypoku- 2 [Ipaktuueckas padora
IPAKTUKYMBI
V-12. Ypok-pemenue 1 YcTHBIN cyeT 3agaHus 4151 yCTHOTO
3aau cueta. Ynp. 20 «ITnomans
KPUBOJIMHEWUHON
Tpaneimn
V-13 Ypok- 1 CamocTosiTenpHas
camocTosiTelIbHas padbora pabora 5.4
«HHTerpan.

Bruncnenue miomniaaei
C MOMOIIbIO HHTETPAJIa)

V-14. Ypok-Tect 1 Tect 8
«IlepBoobpa3Has u
UHTETpa»
VY-15. Ypok-060011ieHue, 1
KOppEKIIHs,
cucTeMaTHh3alusa 3HaHUH.
V-16. Ypoxk - 1 Kontponbshas pabora

KOHTpPOJIbHAs pabora.

Neq,

Tema 6. «/TOoroBoe MoBTOpEHKE, YIIyOJICHHE Kypca alreOphl M Havajl aHaJIH3a;
nojaroroBka Kk EI'9» (57 yacoB)

V-1. Ypok-TtecT. 1 Tect 9
«JlmarHocTrka
po0OeIOB 3HAHUI
VYV-2.Ypok- pelienue 3aaad 1 Y CTHBIN CUET
«BpIpakeHus: U UX MpeoOpa30BaHUS
VY-3.Ypok- penienue 3aaaqy 1 Y CTHBIN CUET
V-4, Ypok-TecT. 1 Tect 10

YpaBHEHHS U HEPABEHCTBA

V-5-6.Bo3Benenne ypaBHEeHUM 1 2
HEPABEHCTB B HATYPAIBHYIO CTEIICHD
V-7-8. TloTeHuupoBaHue u 2

norapumupoBaHue YpaBHEHUM U
HEPABEHCTB
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V-9-10 YMHOXeHHe ypaBHEHUN U
HEPaBEHCTB Ha (DYHKIIHIO

V-11-12 IlpumeHeHHE HECKOIBKUX
npeoOpa3oBaHuil ypaBHEHUI U
HEPaBEHCTB

V-13-14 VYpaBHeHHs U HEPABEHCTB
C JIONIOJIHUTEIbHBIMHU YCIOBUSIMU

VY- 15-16 Hcnonb3oBanue
HEOTPULATEIbHOCTH (PYHKIMHN

V-17-18 Hcnonbp3oBanue
OTPaHUYEHHOCTU (PYHKIIUMA

V-19. YpaBHEHUS 1 HEPABEHCTBA U3
tectoB EI'D

¥-20;21;22;23. Ypok - npoOHbIH
JK3aMeH

V-24-25 «I"paduyeckuit MeTo
pElIeHHs] HEPABEHCTB

Tect 12
«["paduueckuit
METO]T PEIICHHSI

HEPaBEHCTRBY

V-26-27 VYpaBHEHHS U HEpABEHCTBA
C MOAYJIEM

V-28-31 YpaBHeHUs ¥ HEPABEHCTBA
C apaMeTpoOM

VYV 32. Pabora no 3agauusam Nel-2
EI'D

V 33. Paborta o 3aganusam Ne3-4
EI'D

V 34. Pa6ora o 3amauuam Ne5-6
EI'D

V 35. Pabora 1o 3amanusam Ne7-8
EI'D

V 36. Pabora o 3aganusam Ne9-10
EI'D

VYV 37. Pabora mo 3aganusam Nell-12
EI'D

VYV 38-39. Pabora o 3amanuro Nel3
EI'D

V 40-41. Pabora o 3amannro Nel4
EI'D

V 42-43. Padbora no 3agauuro Nel5
EI'D

V 44-45. Pabora o 3amannio Nel6
EI'D

VYV 46-47. Pabora no 3amannro Nel7
EI'D
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V 48-49. Padora no 3amanuro Nel8 2

EI'D
V¥ 50-51. Pabora no 3aganuto Nel9 2
EI'D
V-52-53. Ypok - KOHTpoIbHAs 2 | KontponpHas padbora
pabota No5
VY-54-56 PabGora no tectam EI'D 3
VY-57 ITOroBelil ypok 1
KajengapHo-TteMaTu4yecKkoe MJIaHUPOBAHHE
No Kou- Hara [Tpumeua
n/m HaumMeHoBaHUE TEMBI BO HUE
9acOB
1 | IloBrOpenue Kypca anreOpbl U Hayal 5
aHanmsa 10 kiacca
2 | Tpuronometrpuyeckue PyHKIIH 15
2.1 | OGnacTb omnpeneseHuii 1 MHOKECTBO 2
3HAYCHUW TPUTOHOMETPHUUYCCKUX
byHKIUH.
2.2 | YetHOCTH, HEUETHOCTb, 3
NEPUOJUYHOCTD TPUTOHOMETPUUECKHUX
byHKIMA.
2.3 | CoiicTBa QyHKIIUH Y = COS X, 4
y =sin X1 ux rpadukmu.
2.4 | CpoiicTBa pyHKIHU y=tgX U €€ 1
rpaduK.
2.5 | O6paTHBIC TPUTOHOMETPUIECKHE 1
byHKIMH.
2.6 | Ypoku 0000I1IeHUs, CHCTEeMaTU3AIIH 3
Y KOPPEKIMH 3HAHUI.
2.7 | Koumponvnas paboma Ne 1 no meme 1
« Tpuconomempuueckue yHxyuuy
3 | [IpousBoaHas u €€ reoMeTPUICCKHIA 23
CMBICIT
3.1 | IIpousBognas. 3
3.2 | Ilpon3BoaHas cTeneHHON (hYHKITUH. 3
3.3 | I[IpaBuna quddepennmpoBanus. 4
3.4 | IIpon3BogHBIE HEKOTOPHIX 4
AIIEMEHTAPHBIX (DYHKITHIA.
3.5 | 'eomeTpuueckuii CMBICHT 5
MIPOU3BOTHOM.
3.6 | Ypoku 0000I1IeHNs, CHCTEeMaTH3aI[u! 3
Y KOPPEKIIUH 3HAHUU.
3.7 | Konmponvuas paboma Ne 2 no meme 1
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«lIpouzsoonas u ee ceomempuuecKkuil
CMBICTLY

4 | IIpumeHeHue NpOU3BOAHON K 20
MCCJIEI0BAHNUIO PYHKIUN

4.1 | Bo3pacTtanue u yobiBaHUE QYHKIHUU. 2

4.2 | DxcTpeMyMbl QYHKITHH. 3

4.3 | IlpuMeHeHue nMpoU3BOIHOMN K 6
NOCTPOCHUIO IpaUKOB (DYHKIIHIA.

4.4 | HauGosnbIliee U HaUMEHbBIIIEE 3HAUCHHE 4
byHKIUU.

4.5 | BeimykiiocTs rpaduka GyHKINH, 1
TOYKH Teperunoa.

4.6 | Ypoku 000011eHMs], CHCTEMAaTU3auU 3
Y KOPPEKIIMK 3HAHUH.

4.7 | KoumponvHnas paboma Ne 3 no meme 1
«IIpumenenue npouzeooHoli K
UCCIe008AHUIO DYHKYUL

5 | MaTerpan 16

5.1 | IlepBooOpa3nas. [IpaBuiia 3
HAXOXJICHUs TIEPBOOOPA3HOM.

5.2 | IInomane KpUBOJIMHEHHOMN Tpamnenuu 5
U MHTErpaJl.

5.3 | BeruuciaeHus UHTETPasoB. 3)
Brruncnenue mioniaziei ¢ IOMOIILIO
UHTETPaJIOB.

5.4 | Ypoku 00001IeHNs, CHCTEeMaTU3aIlu1 2
Y KOPPEKIMH 3HAHUM.

5.5 | Konmponvuas paboma Ne 4 no meme 1
«HUnumezpany

6 | Utorosoe moBTOpeHUE Kypca aareopbl 57
W HavaJl aHAJIN3a
Wroro yacos 136 u.
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HPUJIO’KEHHUE 1

Buowt ypokos

Ypox-nekyua. Ilpennonararorcs COBMECTHBIE YCWIMSA YYUTENSI U YYEHUKOB JUIA
penienus oO1ei mpoOaeMHOM Mo3HaBaTelbHOM 3anaun. Ha TakoM ypoke ucrnosib3yeTcs
JEMOHCTPAIMOHHBIM MaTepuall Ha KOMIIbIOTEpEe, pa3paOOTaHHBIA Y4YUTEIEM WU
YYEHUKAMH, MYJIbTUMEAUNHBIC IPOYKTHI.

Ypox-npaxmuxym. Ha ypoke ydaiuecs: paboTaloT HaJ pa3IuYHbIMU 3aJaHUSIMU B
3aBUCUMOCTH OT CBO€H MOJATOTOBJICHHOCTH. Buasl paboT MOryT OBITH CaMbIMU
pPa3HbIMU: TMCHbMEHHBIE UCCIICIOBAHUS, PEUICHHUE PA3JIMUYHbBIX 33]1a4, U3YUYEHUE CBOWMCTB
pa3nMuuHbIX (YHKIUH, TPAKTUUYECKOE NPUMEHEHHE Pa3IUYHBIX METOJO0B pPEIICHUS
3aga4. KomMnpoTep Ha TakMX ypOKax HCHOJB3YETCA KAaK JJIEKTPOHHBIN KAJIbKYJATOP,
TpEeHaXXep YCTHOTO CYeTa, BHUPTyaldbHas JabopaTopusi, HCTOYHUK CIPABOYHOU
uH(pOpMaIIH.

Ypok-uccneoosanue. Ha ypoke yuammecs pemaloT MOpoOJIEeMHYIO 3aaady
HCCIIEIOBATEIBLCKOTO XapaKkTepa aHAIMTUYECKUM METOJIOM U C MOMOIIBI0 KOMIIBIOTEPA
C UCIIOJIb30BAaHUEM PaA3JIMYHBIX JIA00PATOPHIA.

Kombunuposarnnwiti ypox mnpearnonaraet BBIIOJHEHHE PabOT W 3aJaHU pa3HOTO
BUJIA.

Ypok pewenus 3a0au. BeipabaThIBalOTCS Y yUaIIUXCsl YMEHUSI U HABBIKU PEIICHUS
3a/1a4 Ha ypOBHE 00s3aTE€IbHONM M BO3MOKHOW MOATOTOBKE. JIFOOOM ydanuiicss MOXKeT
UCIIOJIb30BaTh KOMITBPIOTEPHYI0 HMH(POPMAIMOHHYI0 0a3y [0 MeToJaM pEeIIeHUs
pa3TUYHbBIX 33724, 10 CBOMCTBAM AJIEMEHTAPHBIX (GYHKIMNA U T.1.

Ypok-mecm. TecTupoBaHue NPOBOAUTCS C LENbIO JUATHOCTUKH MPOOEIIOB 3HAHUH,
KOHTPOJISI YPOBHSI 00YYEHHOCTH YYalllUuXCsl, TPEHUPOBKH TE€XHUKE TECTUPOBaHUA. TecThl
IOpeJIaraloTcsi Kak B II€YaTHOM, TaK M B KOMIIBIOTEPHOM BapuaHTe. IIpuuem B
KOMITIOTEPHOM BapHUAHTE BCErJa C OTPAHUYEHUEM BPEMEHHU.

Ypox-3auem. YCTHBIA ONpoOC ydalMxcsi IO 3apaHee COCTABICHHBIM BOIpOcaM, a
TaK)K€ PELICHHE 3a]]a4 Pa3HOTO YPOBHS MO U3YYEHHOI TEME.

Ypok-camocmoamenvuasn paboma. [Ipennararorcs pa3Hble BU/IbI
CaMOCTOSITEIBLHBIX PabOT: JABYXYPOBHEBASI — YPOBEHBb 0053aTCIIPHOM TOJATOTOBKH - «3%,
YPOBEHb BO3MOYKHOH IOJATOTOBKU - «4» M «5»; OOJBIIOW CIHUCOK 3aJaHH Pa3HOTO
YPOBHS, U3 KOTOPOTO YYAIIMKCS PEIIaeT UX M0 CBOeMy BBIOOpY. PsijoM ¢ ydeHukoM Ha
TaKUX YpPOKAX — BKIIOYEHHBIM KOMIIBIOTEpP, KOTOPBIM OH HCHOJIB3YET IO CBOEMY
YCMOTPEHHUIO.

Ypok-konmponvnas paboma. IIpoBoauTCs Ha NBYX YPOBHSX:

YPOBEHb 00513aTENIBHON MOATOTOBKH - «3», YPOBEHb BO3MOXHOM MOATOTOBKH - «4»
u «S».

KommbrorepHoe obecrieueHrne ypoKos.

JIeMOHCTpallMOHHBIM MaTepuan, 3aJaHusl [JI1 YCTHOTO ONpoca ydalluxcs,
TPEHUPOBOUHbBIC YIIPAKHEHUS, & TAKKE PA3TUUHBIEC JIEKTPOHHbIE YYEOHUKH.

Jlemoncmpayuonnwlii mamepuan (ciaiiobvl).

Co3zpmaercs ¢ 11e/1b10 00eCIeueH s HarIsiIHOCTH MTPU MU3YyYEHUH HOBOTO MaTepuaa,
WCMOJIB30BAHUS MPU OTBETAX ydamuxcs. [[puMeHenrne annmanuu npu CO31aHUA TAKOTO
KOMIIBIOTEPHOTO TPOAYKTAa MO3BOJIAET pacCMaTpuBaTh BOMNPOCHl MaTEMAaTHYECKOU
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TEOpUU B JIBMXKEHHH, 00€CleunBaeT APYrod MOAXO0J K M3YYEHHWIO HOBOTO MaTepuala,
BbI3bIBAET MOBBIIIEHHOE BHUMAHUE U UHTEPEC Y YUALIUXCS.

N3yyenne MHOTMX TEM B MaTEMAaTHKE CBSI3aHO C 3HAHWEM M TOHMMAaHUEM CBOWCTB
ANeMEHTApHbIX (QYHKUMNA. PermieHue ypaBHEHUH, HEpPaBEHCTB, pA3NMYHBIX 3a]a4
npeanoiaraer riayOOKoe 3HAaHUE TOBENEHUA AJIEeMEHTApHbIX (GyHKuuMd. HayuuTbes
pacrio3HaBaTh rpaduku Takux (QyHKIUM, CyMeTh paccka3aTh 00 HUX CBOMCTBax
MOMOTa0T KOMIbIOTEPHBIE CIANIBI.

[Ipu pemenun THOOBIX 3a7ady HUCIHOJb30BaHUE TpapUUYECKON HHTEpPHpETALUU
yCIOBUS 33/1aud, €€ PEIICHMs MO3BOJIAET yYalllMMCS MOHSITh MaTEMaTHYECKYIO HICIO
perieHus, 0osee riIry0OKO OCMBICIMTbh TEOPETHUECKHUI MaTepual o JTaHHOH TeMe.

3aoanus ons ycmuozo cuema.

OTu 3a7aHus JAl0T BO3MOXXHOCTh B YCTHOM BapuaHTE OTpalaThIBaTh pazIUYHbIC
BOMPOCHI TEOPUM W MPAKTUKU, TPUMEHSISI MPUHLHUIBI HATJSJHOCTH, AOCTymHOCTA. WX
MO>KHO UCIOJIb30BaTh Ha JIIOOOM YpOKE B PEKUME YUUTENb — YUEHUK, B3aUMOIIPOBEPKH,
a TaKXe B BUJIE TPEHUPOBOUHBIX 3aHSATUH.

Ipenuposounvle ynpasicHeHus.

Bxirowator B cebst 3aaHusi C BONpPOCAMM M HArJISIAHBIMA —~ OTBETaMH,
COCTaBJICHHBIMU C MOMOIIbI0 aHUMAalU. OHU TMO3BOJSIOT YYEHUKY CAMOCTOSITEIHHO
0TpabaThIBaTh Pa3IMYHbIE BOMPOCHl MATEMATHYECKON TEOPUU U TTPAKTUKH.

Crauowvl «Kusas ceomempusiy.

Harnsanneie yeptexu reoMeTpruueckux (GUryp u reoMeTpuyeckux teia. B nmannoit cpene
BO3MOXKHBI OBICTpblE M3MEHEHHS B 4YepTekaxX M PUCYHKAX, 4TO MO3BOJSET CHAENaTh
YepTex MOJIBUKHBIM, HATJISIHBIM, O0Jiee MOHSTHBIM.

DnekmpoHHble yueOHUKMU.

OHU UCHONB3YIOTCSI B KayeCTBE BUPTYaIbHBIX JAa0OpaTOpUil TpH TMPOBEACHUU
NPAKTUYECKUX 3aHATUN, YPOKOB BBEJCHUS HOBBIX 3HaHUU. B HUX 3akitodeH OOJbIION
TEOPETHUECKUN MaTepuanl, MHOIO TPEHAXKEPOB, NMPAKTUUYECKUX U HCCIIEIOBATEIbCKUX
3aJlaHdii, CIIpaBOYHOTrO Martepuayna. Ha i1r060M M3 ypOKOB BO3MOKHO HCIOJIb30BaHUE
KOMITBIOTEPHBIX YCTHBIX YIPaKHEHHM, MPUMEHEHUE TPEHA)Xepa YCTHOIO CUETa, YTO
AKTUBU3UPYET MBICIUTENBHYIO ACATEIbHOCTh YUYaIllUXCS, PA3BUBAET BBIYMCIUTEIIBHBIC
HABBIKH, TAK KaK MMO3BOJISIET OCYLIECTBUTh MHOM MOJAXO0/ K U3y4aeMOM TeEME.

Hcnonp30BaHUE KOMIBIOTEPHBIX TEXHOJIOTMH B NPENOJABaHUH MAaTEMAaTHKHU
MO3BOJISIET HEMPEPBHIBHO MEHATh (OpPMBI pabOThl Ha ypOKE, MOCTOSHHO 4YepeaoBaTh
YCTHBIE W IHCHMEHHBIC YIPAKHEHHUs, OCYIIECTBIATH Pa3HbIE MOJIXOJbl K PEIICHHUIO
MaTeMaTUYECKUX 3a/1a4, a 3TO MMOCTOSHHO CO3/1a€T U NOIAEPKUBAET UHTEIIEKTYaIbHOE
HanpspKEeHUe ydaluxcst, opMHUpYeT y HUX YCTOMUMBBIN MHTEPEC K U3YYEHHUIO JaHHOTO
IpeaMeTa.
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