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IHosicHuTeIbHAA 3alIHCKA

Pabouas mporpamma y4yeOHOro Kypca anreOpbl W Hadan aHanuza juist 10
KJlacca COCTaBj€Ha B COOTBETCTBHUM €  (penepaibHbIM  KOMIIOHEHTOM
['ocymapcTBeHHOrOo cTaHjapTa cpefaHero (MOoJHOTo) oO0Iero oOpa3oBaHUs Ha
ocHoBe [IpumepHoii mporpamMmbl cpenHero (MOJIHOTrO) o0miero oOpa3zoBaHUs Ha
npoQUIBHOM ypOBHE MO MAaTeMaTHKE M MPOTpaMMbl Kypca aiareOpbl U Hadasa
aHanu3a aBTopoB 3yOapeBoit WM.MI. u Mopakosuua A.I'. (2009r.). Ilpu
COCTaBJICHUH paboyeil MporpaMMbl YYTEHBl PEKOMEHIAIMH HMHCTPYKTHBHO-
meTtoaudeckoro nucbMa «O mpenomaBanuu marematuku B 2013-2014 yueOGHOM
roJy B 0011eo0pa3oBaTeNbHbIX yupekaeHUsIX benropoackoit obmactuy.

JlanHast pabodasi mporpaMMa COCTaBJICHA JIJISi U3YYCHHs anreOpbl U Haya
aHaJln3a B KJIACCE TEXHUKO-TEXHOJIOTUIECKOTO MPODUIIS.

Ieau u 3apaumn.

N3yyenne MareMaTWKu B CTaplied IMIKOJ€ Ha MPOPUIBHOM  ypOBHE
HaIIpaBJICHO Ha JOCTHKECHUE CIEAYIOIINX LEJIEH:

o ¢opMupoBaHue TMpEACTaBIECHUH 00 WuAEIX U MeTojax
MaTeMaTUKH; O MAaTEMAaTHKE KaK YHHBEPCAJIbHOM S3bIKE HAYKH, CPEACTBE
MOJICJIMPOBAHUS SIBJIEHUI U TIPOLIECCOB;

o OBJIA/IeHHE YCTHBIM U TMCbMEHHBIM MaTEMAaTUYECKHUM SI3BIKOM,
MaTeMaTUYECKUMU 3HAHUSMHU U YMEHUSIMH, HEOOXOAUMBIMU JIsl U3YUYEHUS
HIKOJIbHBIX €CTECTBEHHO-HAYYHbIX JUCLUMIUIMH, JUIsl TPOJOJKEHUS
o0pa3oBaHUs U OCBOEHHUS H30paHHOW CHENUaTIbHOCTA Ha COBPEMEHHOM
YPOBHE;

o pa3BUTHE  JIOTUYECKOTO  MBIIUICHUS, aJTOPUTMHYECKON
KYJIBTYpbI, IPOCTPAHCTBEHHOT'O BOOOpaKEHMsI, Pa3BUTHE MAaTEMaTHUYECKOTO
MBILUICHUSI W UHTYULUH, TBOPUECKHUX CIIOCOOHOCTEH Ha YpOBHE,
HEOOXOAMMOM ISl MPOAOJKEHUS OOpa30BaHUS U JUIsl CAaMOCTOSTEIbHOM
NEeATEeIbHOCTH B 00JIaCTU MaTeMaTUKU U €€ NPHIOKEHUH B Oymyuiei
npodeCCUOHATILHON JIeATEeIbHOCTH;

o BOCIIMTAHME CPEJCTBAMU MATEMATUKH KYJIbTYpbl JIMYHOCTH:
3HAKOMCTBO C  HMCTOpPUEHM  Pa3BUTUSA  MATEMATUKH,  JBOJIOLUEH
MaTeMaTUYECKUX HAEH, NOHMMAaHWE 3HAYUMOCTH MATEMaTUKH I
OOIIIECTBEHHOT'O IIporpecca.

Jannast pabodasi mporpaMMa COCTaBJIeHA JIJIsi U3YYEHHs anreOpbl U Hayal
aHanu3a 1o yueOnuky Mopakosuda A.I'. «AnreOpa u Hadana aHanu3a 10 kimaccey
Yacte 1 1 Yacts 2 (u3natenbcTBO «MHEMO3HHAY).

[Iporpamma paccunrtana Ha 140 yacos.

B aBTopckoii mporpaMMe Ha TMPOBEIACHUE TEKYIIMX KOHTPOJIbHBIX padOT
otBeieHO 11 yacoB, Bcero KOHTPOJIBLHBIX padoT — 8.

[To Teme «YucnoBele (GyHKUMU» KOHTpoJibHas pabota Ne2 — 2 wyaca,
«TpuroHomerpuueckue ypaBHEHHUS» KOHTpojibHas padora Ned — 2 wyaca,
«IIpeoOpazoBaHue TPUTOHOMETPUUIECKUX BhIPAKEHUI» - KOHTPOJIbHAsE padoTta No5
- 2 gaca, «[IpousBoanas» KoHTposbHAS paboTa Ne§ - 2 gaca.

[Tockonpky Tema «IIpon3BoaHasy ABIASETCS OAHOM U3 OCHOBOIIOJIATAIOIIUX B
Kypce MaTeMaTU4YECKOr0 aHaIn3a, €€ u3ydeHue rnepesecero Ha |1l uerBeprts.



Takum 00pazom, «KOMIIEKCHBIE YHCIIa» U3Y4arOTCs IMO3KE, U B XOJE UX
WU3YyYEHHs]  €CTb  BO3MOXHOCTb  JIOTIOJJHUTEIBHOIO  IIOBTOPEHUS  TEMBI
«IIpousBoaHas» npu noarotoske k EI'D.

3 4Waca Ha [POMEXKYTOYHYIO aTTECTallMl0 BBIACIEHBI B  pas3jeie
«IToBTOpEHUE.

Tpeb6oBaHus K YPOBHIO IOATOTOBJIEHHOCTH y4AIMXCS

B pesynbrare u3yueHus MaTeMaTUKU HAa NPO(UILHOM YpPOBHE YYEHUK
JOJKEH

3HATH / IOHUMATD:

— 3HAYEHHWE MATEMATHYECKON HAYKHU ISl PELICHHS 3aJa4, BOZHHKAIOIINX B
TEOPUU U TMPAKTUKE; MIUPOTY U OTPAHUYEHHOCTh MPUMEHEHUS MaTeMaTHYECKHX
METOOB K AaHaJIu3y M HCCIEIOBAHHMIO TMPOLIECCOB WU SBICHUH B MPUPOAE U
00I11eCTBE;

— UJIEU PACIIUPEHUS YHUCIOBBIX MHOXECTB KaK ClIoco0a MOCTPOEHUSI HOBOTO
MaTeMaTHYECKOro ammapara JJis pelieHus MPaKTUYECKUX 3aJlad U BHYTPEHHHUX
3a/1a4 MaTeMaTUKH;

— 3HAYCHUE HUJEH, METOJOB U PE3YJbTATOB aJreOpbl U MaTEMaTHUYECKOTO
aHaJIn3a JJIs IOCTPOCHUST MOJIEIIEN pealbHBIX MPOLIECCOB U CUTYALIUI;

—  YHUBEpCaJbHBIM  XapakTe€p 3aKOHOB JIOTUKA  MAaTeMaTUYECKHUX
pacCyXJIeHui, UX TPUMEHUMOCTh B Pa3IUYHBIX O0JACTSIX 4YEIOBEUECKOU
JEATEIIbHOCTH;

— paznuuue TpeOOBaHUM, MPETBSABISEMBIX K JIOKa3aTelbCTBaM B
MaTeMaTUKE, ECTECTBEHHBIX, COLMAJIbHO-’KOHOMHUYECKUX U T'yMaHUTapHBIX
HayKax, Ha MPaKTHUKE;

— BEPOSITHOCTHBIM XapakTep pa3IMYHbIX MPOLECCOB M 3aKOHOMEPHOCTEU
OKPYKaIOIIEro MUpa.

Yucnoevie u 0yKeeHHbIE GBIPANHCEHUA

yMeETh:

— BBITNOJIHATH apu(MEeTHYECKUe NEeHCTBUS, coueTas YCTHbIC U MUChMEHHbBIC
MPUEMBbI, MPUMEHEHUE BBIYMCIUTEIBHBIX YCTPOMNCTB; MOJIB30BAThCS OLICHKOW U
MPUKUAKON TIPU MPAKTUUECKUX pacueTax;

— TPUMEHSTh TOHSTHUS, CBSI3aHHBIC C JCIUMOCTBIO IEJBIX YHCEN MpHU
pElIEHNH MaTEMAaTUYECKUX 3a/1a4;

— BBINOJHATH JEUCTBUSL C KOMIUIEKCHBIMU YHCIAMH, [OJb30BaThCA
r€OMETPUUECKOW MHTEPHPETAUUEN KOMIUIEKCHBIX YMCENl, B MPOCTEUIIUX CIIydasx
HaXxOJWTh  KOMIUIEKCHBIE = KOPHH  YpaBHEHUH ¢  JEHCTBUTEIbHBIMU
ko3 dunreHTaMu;

— TIPOBOJUTH TIPEOOPA30BAHNE YHCIIOBBIX U OYKBEHHBIX BBIPAKCHUM.

HCMOJIb30BaTh NPHOOPETEHHbIe 3HAHUSI M YMEHHsI B NPaAKTUHYECKO
NesITeJIbHOCTU U NMOBCEIHEBHOM KU3HU JIJIS1:

— MPAKTUYECKUX PACUYETOB MO (PopmysiaM, UCIOJIB3Ys MPU HEOOXOIUMOCTH
CIIpaBOYHBIC MaTepHUabl U MPOCTEUIIINE BBIYUCIUTEIIbHBIC YCTPOMCTBRA.

Dyukyuu u cpaguxu
yMeTh:



— OMpeAeNATh 3HaueHue (PyHKIMHU MO 3HAYCHHUIO apTyMEHTa MPHU Pa3InuHbIX
crioco0ax 3agaHust PyHKINH;

— CTpOUTh TpaduKd H3YyYEHHBIX (PYHKIMA, BBIMOJHITH MpeoOpa3oBaHue
rpadukos;

— OIUCHIBATH MO TpaPuKy U Mo GopMyJie MOBEACHUE U CBONCTBA (PYHKIIHIA,

— peliath YypaBHEHMs, CHCTEMbl YpaBHEHUW, HEPaBEHCTBA; HCIOJIb3YS
cBOICcTBa (PyHKIMH U UX TpaduUecKue MpeACTaBICHUS;

HCIOJIb30BATH NMPHOOpeTeHHbIe 3HAHUS W YMEHUSl B NPAKTHYeCKOW
NesITeIbHOCTH ¥ MOBCEHEBHOM KM3HH JI5:

— ONHUCAaHMA U HCCIENOBaHMA C TIOMOINBIO (YHKIMIA  peasbHBIX
3aBUCUMOCTEH, NpEeACTaBICHUS UX TpapUuecKd; HHTEpIpeTauud rpaduKoB
peanbHBIX MPOIECCOB.

Hauana mamemamuueckozo ananuza

yMeTb:

— HAXOJUTh CyMMY OECKOHEYHO YOBIBAIOIIEH reOMETPHUECKON MPOTrPECCUU;

— BBIUUCIISITH MPOU3BOAHBIE JIEMEHTAPHBIX (DYHKIIWMH, TPUMEHSs MpaBUIIa
BBIYKCIICHUSI IPOU3BOIHBIX, UCIIOJIb3Ys CIIPABOYHBIE MATEPUAJIBL;

— UCCIIEeI0BaTh (DYHKIMH U CTPOUTH MX I'pa(UKK ¢ TOMOIIBIO POU3BOIHOM;

— pewmaTh 33Ja4d C NPUMEHEHHEM YpaBHEHMS KacaTelbHOW K Tpaduxy
dynxmm;

— peuarh 3a/la4l Ha HaXO)KJIeHUE HauOOJIBIIET0 U HAUMEHBIIIET0 3HAYEHUS
GyHKIUU Ha OTPE3KE;

HCII0JIb30BaTh NPHOOpPEeTEeHHbIe 3HAHWUS W YMEHHSl B NPAKTHYECKOM
JAeATeJbHOCTH U MOBCEIHEBHOM KM3HHU IS

— pelleHds NPUKIATHBIX 3aJad, B TOM 4HCIE Ha HauOoJblIue U
HAaMMEHBIIIME 3HAUYEHUS C TPUMEHEHUEM aIapaTa MaTeMaTHYECKOT0 aHaIn3a.

Ypasuenus u nepasencmea

yMeTh:

— pemaTh TPUTOHOMETPUUYECKHUE YPABHEHUS;

— JIOKa3bIBaTh HECIIOXKHbIC HEPABEHCTBA;

— HAXOJUTh MPHUOJIMKEHHBIC PEIICHUS YPABHECHUN M MX CHCTEM, UCITOJIB3YSI
rpaduuecKkuit METoI;

— pemaTh ypaBHEHHUS, HEPABEHCTBA U CHUCTEMBI C TPUMEHEHHUEM
rpaduuecKkux MpeaCcTaBICHU, CBOMCTB (PYHKITUH, TIPOU3BOIHOM;

HCMO0JIb30BaThL NPUOOPEeTEHHbIE 3HAHWS M YMEHHSl B NPAKTUYECKOM
NAeATeJIbHOCTH U MOBCEIHEBHOM KM3HU J1JI5:

— TIOCTPOCHUS M MICCIICIOBAHUS MTPOCTEUIITNX MATEMATHIECKUX MO/IEIICH.

Inemenmovt KOMOUHAMOPUKU, CIHAMUCIMUKY U MEOPUU ePOAMHOCH el
yMeTh:

— pemath MNpPOCTEilIre KOMOMHATOPHBIE 3aJaud METOJIOM Tniepedopa, a
TaKK€ C HCIOJb30BAaHUEM HU3BECTHBIX (Gopmyl, TpeyroiabHuka Ilackans;
BBIYUCTATHh KO3 PuimenTsl 6uHoMa HeroToHa mo ¢opmysie U ¢ UCIOIb30BaHUEM
TpeyroJibHuka [lackans;

HCMO0JIb30BaTh NPUHOOpPeTEeHHbIE 3HAHWSI M YMEHHsl B NPAKTHYeCKOH
NAeSITeJIbHOCTH U MOBCETHEBHOM KM3HU J1JIS:



— aHaju3a peajbHBIX YHCIOBBIX JaHHBIX, NPEJCTABICHHBIX B BHUJE
auarpamm, rpadukoB; A aHanu3a HH(GOPMaILlMU CTAaTUCTUYECKOTO XapaKTepa.



KanennapHO-TeMaaneCKoe IJIAHUPOBAHUEC

Ne HaumeHnoBaHmue Yacel | [linanoBsie | @akru | [Ipume
n/m pasaesia H TeM yueOHO CPOKH YyecKue | YaHue
ro NMPOX0XKIe | CPOKH
BpeMeH HUA NMpoxo
" KIeHH
|
1 IToBTOpeHnue matepuana 7-9 kiacca 1
2 IToBTOpeHnue matepuana 7-9 kiacca 1
3 BxoaHasi KOHTpPoJIbHAsA padoTa 1
I'maga 1. JlelicTBUTE/IbHBIE YHCJIA 124y,
4 HartypanbHble U 1I€bI€ YnCa. 1
JlenumocTp yncen
5 HatypanbsHbie 1 menbie uncia. 1
JlenumocTh uncen
6 HartypanbHbie U 11€71bI€ Ynca. 1
JlenumocTh uncen
7 ParmonanpHbie ynca 1
8 HppanuoHaibHbIe Yncia 1
9 HppanuoHaibHbIE YnciIa 1
10 MHOX€eCTBO JIECTBUTEIbHBIX YHCEI 1
11 Moynb JEHCTBUTENBHOTO YHUCIIA 1
12 Mopynb neliCTBUTEILHOTO YUCia 1
13 KonTpoJasHasi padora Ne 1 nmo Teme 1
«JlefiCTBUTEJIbHBIE YHCJIA)»
14 MeTton MmaTeMaTUYeCKON MHIYKIIUU 1
15 MeTton MmaTeMaTUYeCKON MHIYKIIUU 1
I'naBa 2. YucioBble yHKIIUU 10
16 Omnpenenenne 9ucIoBON QyHKITUN U 1
criocoObl €€ 3agaHus
17 Onpenenenue 4UCI0BON GYHKINUU U 1
criocoObl e€ 3agaHus
18 CBoiicTBa (QyHKITUHU 1
19 CBoiicTBa (QyHKITUHU 1
20 CaoiicTBa (QyHKITUHU 1
21 [lepuonnueckue QPyHKIIUU 1
22 OO6partHast pyHKIUS 1
23 OO6partHast pyHKIUS 1
24-25 | KontpoabHas padora Ne 2 mo Teme 2
«YucaoBbie QyHKIMH)
I'nasa 3. Tpuronomerpuyieckue 24

GyHkuun




26 YucnoBasi OKpY>KHOCTb 1
27 YuciioBast OKpY>KHOCTb 1
28 YuciioBas OKpy>KHOCTb Ha 1
KOOPJWHATHOM TNIOCKOCTH
29 YucnoBast OKpy>KHOCTh Ha 1
KOOPJIMHATHOM TIOCKOCTHU
30 | Cunyc u kocuHyc. TaHT€HC ¥ KOTAHTE€HC 1
31 | Cunyc u kocunyc. TaHT€HC U KOTaHT€HC 1
32 | Cunyc u kocunyc. TaHT€HC U KOTaHT€HC 1
33 Tpuronometrpuyeckue GyHKIHHA 1
YICIIOBOTO apryMEHTa
34 Tpuronomerpuueckue QyHKIIUN 1
YHICJIOBOT'O apryMEHTa
35 Tpuronomerpuueckue QyHKIIUN 1
YIJI0BOT'O apryMeHTa
36 Oyuknumr Y= Sin X y= COS X, uX 1
CBOMCTBA U rpauku
37 Oyuknumr Y= Sin X y= COS X, uX 1
CBOMCTBA U rpauku
38 Oyukmuu Y= Sin X y= COS X, ux 1
CBOMCTBA U rpaduxu
39 Konrpouabnasi padora Ne 3 mo teme 1
«Tpuronomerpuyeckue GyHKuum»
40 [Toctpoenwue rpaduka y = mf(x) 1
41 [Toctpoenwue rpaduka y = mf(x) 1
42 [Toctpoenue rpaduka y = f(kx) 1
43 [Toctpoenue rpaduka y = f(kx) 1
44 ['paduix rapMoHUYECKOTO KOJIeOaHUs 1
45 | Oynkaun Y = tg X, Y =Ctg X, uX CBOWCTBa 1
1 rpaduKu
46 | dynkoum Y = tg X, Y =Ctg X, uX CBOWCTBa 1
U rpaduku
47 OOpaTHbIe TPUTOHOMETPUUYECKUE 1
byHKIIMHN
48 OOpartHbie TPUTOHOMETPUUYECKUE 1
byHKIIUN
49 OOpatHbIe TPUTOHOMETPUUIECKUE 1
byHKIIUN
CamocTosiTenbHast paboTa o Teme
«Tpuronomerpuyeckue pyHKumm»
I'nasa 4. Tpuzonomempuueckue 10
ypasHeHus
50 [Ipocreiiiive TPUrOHOMETPUYECKHE 1
YpaBHEHUS U HEPABEHCTBA
o1 [Ipocrenmme TpPUrOHOMETPUIECKHUE 1

YPABHEHHS U HEPABECHCTBA




52 IIpocrenmme TPUroHOMETPUIECKHE 1
YpaBHEHHUS U HEPABEHCTBA
53 [Ipocreiime TPUTOHOMETPUYECKUE 1
YpaBHEHHUS U HEPABEHCTBA.
IIpoBepounasi padora
54 | MeTtojsl peleHus] TPUrOHOMETPUIECKHUX 1
YPaBHECHUI
55 | Metojsl pelieHus] TPUrOHOMETPUIECKHUX 1
YpPaBHECHUI
56 | MeToasl penieHus: TPUrOHOMETPUUYECKUX 1
YpPaBHEHUI
57 | Mertozpl penieHusi TPUrOHOMETPUUECKUX 1
YpPaBHEHUI
58-59 | KouTpoasHasi padora Ne 4 nmo Teme 2
«Tpuronomerpnyeckue ypaBHeHHUsD)
I'nasa 5. IIpeoOpa3oBanue 21
TPUTOHOMETPUYECKHX BHIPAKEHUH
60 CuHYyC 1 KOCHHYC CyMMBI U Pa3HOCTH 1
apTyMEHTOB
61 CHHYC ¥ KOCMHYC CYMMBI U Pa3HOCTH 1
apTyMEHTOB
62 CHHYC ¥ KOCUHYC CYMMBI U Pa3HOCTH 1
apryMeHTOB
63 | Tanrenc cymMmmbl ¥ pa3HOCTH apTyYMEHTOB 1
64 | Tanrenc cymMMmbl ¥ pa3HOCTH apTyYMEHTOB 1
65 DopMyIIbl TPUBEACHUS 1
66 dopMyIbl TPUBEACHUS 1
IIpoBepounas padora
67 @opMyJibl IBOMTHOTO apryMEHTa. 1
DopMyIIbl TOHMKEHUS CTETICHH
68 @opMyJibl IBOMTHOTO apryMEHTa. 1
DopMyIIbl TOHWKEHUS CTETICHH
69 @opMyJibl IBOMTHOTO apryMEHTa. 1
®opMysIpl TOHMKEHUS CTETICHU
70 [IpeoOpa3zoBaHre CyMMBI 1
TPUTOHOMETPHYCCKUX (PYHKITHI B
IPOU3BE/ICHUE
71 [IpeoOpazoBanre CyMMBI 1
TPUTOHOMETPUUECKUX (DYHKITHIT B
IPOU3BE/ICHUE
72 [IpeoOpazoBanre CyMMBI 1
TPUTOHOMETPUUECKUX (DYHKITHIT B
IPOU3BE/ICHUE
73 [IpeobpazoBaHue MpoOU3BEICHUS 1
TPUTOHOMETPHYECKUX (PYHKITUH B CyMMY
74 [IpeobpazoBaHue NpoOU3BEICHUS 1




TPUTOHOMETPUUECKUX (PYHKIIHI B CyMMY

75 | IlpeoOpasoBanue Beipaxkenus Asin X + B 1
cos X x Buy C sin (X+t)
76 | MeTopl pelieHus: TPUrOHOMETPUIECKUX 1
ypaBHEHHH (MIPOJIOJDKEHHE)

77 | MeTtozsl pelieHus] TPUrOHOMETPUUIECKHUX 1
ypaBHEHHH (MPOJOJDKESHHE)
CamocTosiTenpHas paboTa 1mo Teme
«PerieHue TPUTOHOMETPHUYECKHUX
YPABHEHUI»

78 | MeTopl pelieHust TPUTOHOMETPUIECKUX 1
ypaBHEHUH (IPOAOIHKEHHE)

79-80 | KonTpoabHasi padora Ne 5 mo teme 2
« IIpeodpa3oBanue
TPUTOHOMETPUYECKHX BbIPAKEHUID)

I'nasa 7. [lpousBoanas 29
81 UucnoBbl€ NOCIIEIOBATEIBHOCTH 1
82 YucnoBbIe MOCIEN0BATEILHOCTH 1
83 | Ilpexen uncinoBOM MOCICTOBATEILHOCTH 1
84 [Ipenen 4ncI0BOM MOCIEN0BATEIBHOCTH 1
85 [Ipenen Gynkumm 1
86 [Ipenen pynkumm 1
87 Onpenenenue Nporu3BOTHON 1
88 Omnpenenenre TpOU3BOIHON 1
89 Brruncnenue nmpon3BoIHBIX 1
90 Brruncnenue mpon3BoIHbBIX 1
91 Brruncienue npou3BoaHBIX 1
CamocrosiTenbHas paboTa 1o Teme
«IIpousBoaHas
92 HuddepenumpoBanue CI0KHOMI 1
byHKIIUU.
JudbdepenuupoBanue oOpaTHOM
byHKIIMHN
93 HuddepeHnmpoBaHue CIOKHOM 1
GyHKUIHUU.
HuddepennupoBanne oOpaTHOM
byHKIIUU
94 YpaBHeHUE KacaTeIbHON K TpaQuKy 1
byHKIIIN
95 YpaBHeHUE KacaTeIbHON K TpaduKy 1
byHKIIUN
96 VYpaBHeHUE KacaTelbHON K rpaduKy 1
byHKIIUU
97-98 KonTtpomarnas padota Ne 6 o Teme 2
«ITponsBoaHas»
99 [Tpumenenne mpou3BOHON IS 1




uccaenoBanus QyHKITAN

100

[IpumeHenune mpon3BOAHOM JJIs
uccaenoBanus QyHKITAN

101

[IpumeHenune mponu3BOAHOM JJIs
Hcce0BaHus (DyHKIIHIM

102

ITocTpoenue rpadukoB HyHKIIUU

103

ITocTpoenue rpadukoB HyHKIIUU

e

104

[IprMeHeHne MPOU3BOIHOM ISt
OTBICKAHMS HAMOOIBIINX U HAUMEHbLIEH
3HAYEHHUI BEJINYHH

105

[IprMeHeHne MpOU3BOIHOM ISt
OTBICKAHMS HAMOOIBIINX U HAUMEHbLIEH
3HAYEHUH BEJIMYUH

106

[IpuMeHeHne MpoOU3BOIHOM ISt
OTBICKAHUS HaNOOJIBIIINX U HAUMEHbIIIEH
3HAYCHUMN BEJINYUH

107

[IpuMeHeHne MPOU3BOJHOM ISt
OTBICKAHUS HANOOJIBIIINX U HAUMEHBIIICH
3HAYECHUN BEJINYNH

108-
109

KonTpoabHas padora Ne 7 mo reme:
«IlpuMeHeHue NPOu3BOAHON»

I'naBa 6. KoMmmjiekcHbie 4uncia

110

KomiiekcHbIe yncia u apI/I(l)MeTI/ILIGCKI/Ie
OoIIcpaly Haa HUMHU

111

KomriekcHbpIe yncia u apI/I(l)MeTI/ILIGCKI/Ie
orncpanru HaJl HUMH

112

KommnekcHpie uncia u KOOpAWMHaTHaA
IIJIIOCKOCTb

113

Tpuronomerpuyeckas popma 3anucu
KOMIIJIEKCHOT'O YUCJIa

114

Tpuronomerpuueckas popma 3amnucu
KOMILUIEKCHOTO YHCJIia

115

KomrutekcHble ynciia u KBagpaTHbIE
YpPaBHEHUS

116

Bo3BeneHns KOMIUIEKCHOTO YUCTa B
CTCIICHb.
N3BneueHne KyOMYECKOro KOpHS U3
KOMIIJIEKCHOT'O YU CIIa

117

Bo3Benenusi KOMILUIEKCHOTO YUCTa B
CTEIEHb.
N3Bnedenne KyOM4eCKOro KOpHS U3
KOMIUIEKCHOTO YHCJIia

118

Kountpoabnasi padora Ne 8 mo teme
«KoMnjiekcHbIe Uncsiay

I'naBa 8. KomOuMHaTopuka u
BEPOSITHOCTh




119 | IlpaBusno ymuHoxenus. KomOGuHaTopHbie 1
3a/1auH.
[lepectanoBKkU U (haKTOpUATIBI
120 | IlpaBusno ymuoxenus. KomOGunatopHsie 1
3a/1auH.
[lepecTaHoBKH U (aKTOPHUATIBI
121 Br100p HECKOIBKHUX 3JIEMEHTOB. 1
bunomuansHbie KOYDOUITUEHTHI
122 Br100p HECKOIBKUX 3JIEMEHTOB. 1
bunomuanbHble K09)PUIIHEHTHI
123 | Cny4aiiHble COOBITUSI M UX BEPOSTHOCTU 1
124 | CnydaiiHble COOBITUSI M X BEPOSTHOCTHU 1
125 | Cuyuaiinble COOBITHSI M UX BEPOSITHOCTH 1
126 | IloBTopeHue no Teme «JlelcTBUTEIbHBIC 1
qUCIIa»
127 | IloBTOopenue no Teme «JleicTBUTETBHBIC 1
qUCIIa»
128 [ToBTOpenue no teme «Hucnopbie 1
byHKIIN
129 [ToBTOpenue no teme «YucioBbie 1
byHKITUN
130 IToBTOpEHUE MO TEME 1
«Tpuronomerpuueckue QyHKIAN»
131 IToBTOpEHUE MO TEME 1
«Tpuronomerpuueckue GyHKIAN»
132 [ToBTOpEHME 1O TEME 1
«TpuroHoMeTpruecKrue ypaBHEHUSD)
133 | IloBTOopenue no teme «IIpeobpazoBanue 1
TPUTOHOMETPUUECKUX BBIPAKCHHID)
134 | TloBtopenue no teme «IIpeobpazoBanue 1
TPUTOHOMETPUUECKUX BBIPAKCHUIN)
135 IToTOpenue no teme «IIponsBoaHas» 1
136 IToTOpenue no teme «IIponzBoaHas» 1
137 [ToBTOopenue no teme «KomrmekcHbIe 1
qHCIIay
138 [IpomexxyTouHast aTTecTalus 1
139 [TpomexxyTouHas arTecTanus 1
140 ITpomexxyTouHast aTTecTalus 1




Coaep:xxanue yueOHOro Kypca

JleicTBUTEIbHBIE YHCJIA

Harypanbsubie u nensie yncna. Jlenmnmocts HaTypanbHbIX yncen. [Ipusznakn
nenumoctu. [IpocTeie m coctaBHbie uncina. Jlemenue ¢ ocrtatkoM. Hambonpmmii
oOImMii NeIuTeNh W HauMEHbIee OO0IIee KPaTHOE HECKOJIBKHX HaTypalbHbBIX
ymces. OCHOBHas TeopeMa apu(METUKHU HATypaTbHBIX YUCEIL.

PanmonansHeie ynca.

WppannonaneHbie yucia.

JlelictBuTenbHbIE unciia. Jl€MCTBUTENBHBIE YHWCIA M YHCIOBAas MpsMasd.
HucnoBele HepaBeHCTBA. YNCIOBBIE MPOMEKYTKH. AKCMOMAaTUKA JE€HCTBUTEIbHBIX
quced.

MonyJib JEWCTBUTEIBHOTO YUCIIA.

Meroa MaTeMaTU4eCKON MHAYKIIUH.

KommiekcHple uymcna W apu@MeTHYecKhe ONepanuud HajJg  HHUMHU.
JlenicTBUTEIbHAST W MHHMas 4YacTH KOMIUIEKCHOTO 4ucia. KoMIuiekCHO
CONPSKEHHBIE YHCIIA.

KommiekcHble Ymcna W KOOPAMHATHAsA IUIOCKOCTh. |'eoMeTrprueckas
WHTEPIIPETAlNs KOMIUIEKCHBIX YUCET.

Tpuronomerpuyeckas ¢Gopma 3alucyl KOMIUIEKCHOrO 4yucia. Moayias u
apryMEHT KOMIUIEKCHOTO yncia. KoMIIEKCHbIE Ynciia 1 KBapaTHbIE YPaBHEHU.

Bo3BeneHne KOMIUIEKCHOIO 4HClIa B CTENEHb. VI3BieueHune KyOMUECKOro
KOpHs U3 KOMIUIEKCHOT0 yncia. Popmyina Myaspa.

Yuciaosble pyHKIUH

Omnpenenenre 4ucaoBor (GYHKIUHU U CIIOCOOBI €€ 3aaHMtsl.

OObnacTh ornpeneneHusl © MHOKECTBE 3HAUYEHUHN (PYHKIIMH.

CpoiicTBa  (DyHKUMH; HENPEpPBIBHOCTh, MNEPUOAUYHOCTb, YETHOCTb,
HEYETHOCTb, BO3pACTAHUE U YOBIBAHUE SKCTPEMYMBbI, HAMOObIlIEE U HAUMEHbLIEE
3HAQYEHUS, OrPAHUYEHHOCTb, BBINYKJIOCTb, COXpaHEHHE 3Haka. CBsA3p MEXIY
CBOMCTBaMHU (DYHKIIMH €€ rpaduKOM.

OOparHas pyHKIuS.

@YHKIMU y = sIn X, Y = COS X, UX CBOKWCTBA U rpauKH.

[TocTpoenue rpaduka pynkunn y = mf(x).

[TocTpoenue rpaduka pynkunn y = f(kx).

I'padux rapmMoHMYECKOTO KOTEOAHMS.

OyHKIUYU y = tg X, Y = ctg X, UX CBOMCTBA U rpaduKH.

OOparnbie TpuroHomerpuueckue Gyukmuu. DyHKIUS y = arcsin X.
Qynkumuss y = arccos X. Pynkums y = arctg x. DyHkuusa y = arcctg X.
[IpeoOpa3oBaHue BbIpaXEHHUM, COAEPXKAIIUX OOpaTHbIE TPUTOHOMETPUUYECKUE
byHKIINN.

Tpuronomerpuyeckue GyHKIUU

YHucnosast OKpY>KHOCTb.

HucoBast OKpY»KHOCTh Ha KOOPJAUHATHOM IIJIOCKOCTH.

CuHyc, KOCUHYC, TAHT€HC B KOTAHT'€HC.

Tpuronomerpruyeckue (QyHKIUMU YHUCIOBOrO apryMeHrta. PanuanHas mepa
yTJIa.

Tpuronomerpuyeckue PyHKIIMU YTIIOBOTO apIyMEHTA.

CHHYC ¥ KOCMHYC CYMMBI ¥ pa3HOCTH apIyMEHTOB.



TaHreHc CyMMBI U Pa3HOCTU aPTyMEHTOB.

@opMyJIbl IPUBEAECHUS.

@opmyJibl ABOMHOTO apryMeHTa. @opMyIibl MOHWKEHUS CTETICHHU.

[IpeobOpazoBanne CyMM TPUTOHOMETPUUYECKUX (DYHKIIMIA B IIPOU3BEICHMUSI.

[Ipeobpa3oBaHre MPOU3BEICHUN TPUTOHOMETPUUECKUX (DYHKIIUN B CYMMBI.

[IpeoOpazoBanue BripakeHus A sin X + B cos x k Buay C sin (x +1).

TpuronoMerpuyeckne ypaBHeHUs] 1 HEPABEHCTBA

[Ipocreiiine TPUTOHOMETPUYECKHE YpPAaBHEHUA WM HepaBeHCTBa. llepBbie
MPEACTABICHUS] O TMPOCTEUIINX TPUTOHOMETPUUYECKUX YpaBHEHUAX. PemieHue
ypaBHEHHS cos t = a. Pemienne ypaBHeHus sin t = a. Pemenue ypaBHeHu tgt = a,
ctgt = a. [IpocTelimme TPUroHOMETPUUECKUE YPABHEHHUS.

Mertoapl pemeHds TPUTOHOMETPUYECKUX ypaBHEHUWA. Meron 3aMeHbI
MIEPEMEHHOM. Meron ~ pasnokeHus ~ Ha ~ MHOMKUTEIU. OnHOpoIHBIE
TPUTOHOMETPUUECKUE YPAaBHECHUSI.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

YucioBele II0CJIEI0OBATEILHOCTH. Onpenenenue YHCJIOBOM
MOCJIEIOBAaTENBHOCTH M CcHocoObl  ee  3agaHusa. (CBOICTBA  YMCIIOBBIX
ITOCJIEA0BATEIBLHOCTEN.

[Ipenen  yumcnoBeIX  mocienoBarenbHocTer.  OmnpeneneHue  mnpenena
MTOCJIEA0BATEIBLHOCTH. CaoiicTBa CXOIAIINAXCS ITOCJIEA0BATEILHOCTEN.
Boruncnenne — mpenenoB  mocienoBaTenbHocTed. Cymma  O€CKOHEUHOM
reOMETPUYECKOH ITPOTPECCHH.

[Ipenen dyukuuu. Ilpenen QyHkMM Ha OECKOHEYHOCTH. ACHUMIITOTHI.
[Ipenen ¢yukiuu B Touke. [loHarue o HempepbBHOCTU (PYHKIUU. OCHOBHBIE
TEOpeMbl O HeMNpepbIBHBIX (QyHKIUAX. [Ilpupamienue aprymenrta. [lpupaiienue
byHKINU.

OnpeneneHue  NPOWM3BOJHOW.  3aJaud, MNPUBOLSAIIME K  IOHSITHIO
pou3BoHOM. OnpeneneHre Nponu3BOIHOM.

Breruucnenne mnpousBoanbix. Dopmynsl auddepeniupoanus. [lpaBuna
nuddepentiupoBanus. [loHsTHE U BRIUKCIEHUE POU3BOAHOM N-r0 MOPSIIKA.

HuddepenunpoBanue crnoxHoi pynkiuu. JuddepenunpoBanue oOpaTHOM
byHKIIUU. YpaBHEHHUE KacaTeIbHOU K rpauKy PyHKIIUH.

[IpumeHeHne Npou3BOJHON aia HccienoBanuss (QyHkuui. McciaenoBanue
byHKIMA HAa MOHOTOHHOCTh. OTBICKaHHWE TOYEK OHKcTpemMyma. lIpuMenenwue
MPOU3BOJIHOM JIsl JOKA3aTENbCTBA TOXKIECTB U HEPABEHCTB.

[TocTpoenue rpagukoB GyHKIIHIA.

[IpumeneHnre MPOU3BOTHON MJIsI HAXOXKICHUS] HAMOOIBIITNX U HAUMEHBIINX
3HaueHWW Benu4uH. HaxokaeHrne HamOONBIIET0 W HAWMEHBIIETO 3HAYCHHM
HEMPEPHIBHON (YHKIIUMA HA TIPOMEXKYTKE. 3a7adil Ha OThICKAaHWE HAMOOJBIINX U
HAaUMEHBIITUX 3HAYCHUN BEJIUYMH.

KommiekcHblie unciia

KommiekcHple uyuciaa W apudMETHYECKHE OINepald  HajJ HUMH.
KommiekcHble yucia U KOOpJMHATHAS TJIOCKOCTh. TpuroHoMmerpuueckas dopma
3aMUCH KOMIUIEKCHOTO 4yucia. KommuiekcHble 4yuciaa W KBaJpaTHbIE YpaBHEHUSI.
Bo3BeneHne KOMIUJIEKCHOTO YHCIIA B CTENEHb. [I3BiedyeHwe KBaJpaTHOroO U
KyOM4eCKOTO KOPHS M3 KOMILJIEKCHOTO YHUCIIA.



KoMOuHaTOpuKka U BEpOSITHOCTH

[IpaBuno ymuosxxenus. Kombunaropuele 3a1aum.

[lepectanoBkU U (haKTOpUATIBL.

Boibop Heckompkux 3nemeHTOB. DopMynbl  yHcla MEPECTaHOBOK,
COYETAHUH, PA3MEILICHUM.

bunomunanbueie  ko3pdunumentel.  Popmyna  O6mHomMa  HproToHa.
TpeyronpHuk Ilackans.

CrnyyaitHble COOBITHS U UX BEPOSITHOCTH.

DopMBbI U CPEACTBA KOHTPOJIS:

KOHTpOJIbHAsA paboTa;
caMOCTOATeNbHas padoTa
TECTHI,

YCTHBIN OIPOC;
HaOJII0ICHUE;

Oecena;

(bpoHTaIBHBIN OMpoc.

® KOHTPOJIbHBIX paboT - 10

[IpoMeXyTOUHBIM KOHTPOJIb TPOBOAUTCA B (OpME MHUCHBMEHHBIX PadoT,
MaTEeMaTHYECKUX JUKTAHTOB, TECTOB, B3aUMOKOHTPOJIS; UTOTOBasl aTTECTAIUsS -

coriaaCHo yCTaBy O6p2130BaTeJII>HOI‘O YUPCIKACHUA].



IlepeyeHb yueOHO-MEeTOAUYECKHX CPEIACTB 00yYeHUsA

JIisi ipoBeNIeHNsT KOHTPOJIBHBIX PabOT HCMOb3yeTcs: «Anredpa M Havaia
ananu3a. KoutponsHbie pabotel mus 10 kmacca oOGmieo0pa3oBaTeIbHBIX
yupexaenuit (mpodunbHelii ypoBeHs)» ApTtop B.M. 'mu30Oypr, mox penakumeit
A.I'. MopakoBuya. - M.: MHemo3uHa, 2007.

JUiss mpoBeAeHUs MNPOMEXKYTOYHOW aTTECTAUUU MCHOJB3YeTCs Yy4eOHO-
METOMYECKOoe mocodue «Anredpa 1 Hayana aHanusa. TecThl A1 MPOMEKYTOUHON
arrectauuu 10 kmace» nox peaakiuend @.D. JIsicenko. PocroB-Ha-/ony: Jlernon-
M, 2008.

JIist opraHM3anuu TEKyIIMX MPOBEPOUYHBIX paboT — «Auredpa W Hayana
ananmuza. Tectel. 10-11 xmaccel: YueOHO-meTOoAMYECKOE TTocoOHe». ABTOp
AnteiHoB I[1.W. —M.: [Ipoda, 1997.; «CamocTosTenbHble U KOHTPOJIbHbBIE Pa0OTHI
no anredpe u HavajmaMm aHanuza g 10-11 xmaccoB». ABtop EpmioBa AL,
['ono6opoarko B.B. —M.: Unekca, 2002

Jlureparypa:

1. IIporpammer: Marematuka 5-6 knaccel. Anredpa 7-9 kiaccel. Anredpa u
Hauana a”Hanu3a 10-11 knaccsl.: .M. 3ybapeBa, A.I'. MopakoBud. — M.:
Mmuemosuna, 20009.

2. Anrebpa m Havana aHanmms3a. 10 xm.: B nByx wactax. Y.l: Yuel. mus
oOmeoOpaszoBar. YupexjaeHuid (MpopuibHBIA  YPOBEHB) / AT.
Mopakosuy, I1.B. CemenoB. — M.: Muemo3una, 2009.

3. Anrebpa u Havana aHanmuza. 10 xi1.: B n1Byx vactsax. Y.2: 3agauyHuk. s
oOmeobOpaszoBar. VYupexaenuit (npodunbHbiii  ypoBennb) /Al
Mopakosuu, JI.O. Jlenumena, JI.M. 3anuu, T.A. Kopemxkona, T.H.
Mumyctuna, A.P. PszanoBckuii, I1.B. CemenoB; Ilox pen. A.Tl.
Mopakosnua — M.: Muemo3suHa, 2009.

4, MaremaTHKa: BECh KypC: TCOPHS, 3a/1a4H, PEIICHHS: TSI BEITYCKHUKOB H
adbutypuenton/B.I1. Yenomoutsko. — M.:Dxcmo, 2009

5. CaMoe MOJHOE W3/IaHKME TUIIOBBIX BAPUAHTOB pealibHbIX 3amanuii EI'D:
2010: Maremaruka/ aBt.-coct. W.P. Beicoukwuit, .JI. T'ymun, ILH.
3axapoB u ap.; nox pea. A.JI. Cemenosa, 1.B. fAmenko. — M.: ACT:
Actpens, 2010.

6. EI'D 2010. Marematuka. TuroBsle TecToBble 3amanus / mox pea. A.JL
CemenoBa, 1.B. Smenko. — M.: U3gaTtenscTBO «OK3amen», 2010.

/. Maremartuka: 50 TUIIOBBIX BapHaHTOB DK3aMEHAIMOHHBIX pabOT / aBT.-
coct. A.Il. BnacoBa, H.B. EBceeBa, H.W. JlaranoBa u ap. — M.: ACT:
Actpens; Banagumup: BKT, 2010.

OobopynoBanue u npudOOPHI

AnmnapatHble cpeacTBa

e KowmmbroTep
e IIpoextop
e [Ipunrep



