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1.

IInanupyembie pe3yabTaThbl 0CBOCHHS Y4eOHOI0 NpeaMera

B PE3YJIbTATC U3YUCHUSA MATCMATHUKHU Ha 0a3oBOM YPOBHEC YYCHHUK HOJIZKCH: 3HATH/TIOHUMATh

3HAUYCHNE MaTEMaTHYCCKOMN HAyKH IJId pCIICHHUA 3a1a4, BOSHUKAOIHUX B TCOPUH U IPAKTUKE,
LIUPOTY U B TO K€ BPEMSI OTPAHUYEHHOCTh MPUMEHEHUS MaTEMaTHUECKUX METOOB K aHaJIU3y U
HCCIIE0BAHUIO MTPOLIECCOB U SIBICHUI B IPUPOJE U OOIIECTBE;

SHAYCHUEC NPAKTUKHU U BOIIPOCOB, BOBHUKAIOIIUX B caMOM MaTeMaTHKE JJIA (bOpMI/IpOBaHI/ISI n
Pa3BUTHUA MaTeMaTH4IeCKOM HAayKH; HICTOPUIO PA3BUTHA IIOHATHA YHCiia, CO3JaHNUA MAaTEMATHYCCKOI'O

aHaJIN34a, BOSHUKHOBCHUA U PA3BUTHA I'COMCTPUU;

YHUBEPCAIbHBIA XapaKTep 3aKOHOB JIOTUKU MaTEMaTUYECKUX PACCYKIACHUHN, UX IPUMEHUMOCTb BO
BCeX 00J1aCTAX YEIOBEUECKON AEATEeIbHOCTH;

BepOHTHOCTHHﬁ XapPaKTECP PA3JIMIHBIX IIPOLUECCOB OKPYKAOMICTO MUPA,

Aunrebpa

yMETh

BBINOJIHATE apupMETUYECKHE ACUCTBUS, COUeTast yCTHbIE U MMCbMEHHbIE IPUEMBbI, IPUMEHEHHE
BBIYMCIIMTENIBHBIX YCTPOUCTB; HAXOAUTh 3HAUYEHUS KOPHS HAaTyPAJIbHOM CTENIEHHU, CTEIIEHU C PALHO-
HaJIbHBIM ITOKa3aTeseM, Jiorapudma, UCrob3yst Ipu He0OXOAUMOCTH BBIYMCIUTEIbHBIE YCTPONCTBA,
II0JI30BAThCS OLIEHKOW M IIPUKUJIKON ITPU IPAKTUYECKUX PACUETaX;

MIPOBOAMTH 110 U3BECTHBIM (hOpMyJIaM U IpaBHiaM IpeoOpazoBaHusi OYKBEHHBIX BbIPaKEHUH,
BKJIIOYAIOIIUX CTETEHH, pauKaibl, JorapumMbl 1 TPUTOHOMETPUUECKUE (PYHKIUH;

[TomuMo yka3aHHBIX B JAHHOM pa3jiesie 3HaHui, B TpeboBaHMs K YPOBHIO MMOATOTOBKU BBIITYCKHHUKOB
BKJIIOYAIOTCS TAK)Ke 3HAHMsI, HEOOXOAUMBIE /111 OCBOCHUS MIEPEUNCIICHHBIX Jlaee YMEHHH.

BBIYMCIIATH 3HAYCHHUA YHCIIOBBIX U 6YKB6HHHX BLIpa)KCHI/II\/’I, OCYHICCTBJIAA HeO6XOI[I/IMBIe
IOACTAaHOBKHU U npeo6pa30BaHI/151; HUCIIOJIb30BaTh HpI/IO6peTCHHBIC 3HAaHUA U YMCHUS B HpaKTquCKOﬁ
JIESITEILHOCTH M IIOBCEIHCBHOM KH3HU IS

MPaKTUYECKUX PACUETOB IO popMyiam, BKItoYas (GopMyIbl, coAepKallue CTENeHH, pauKalbl,
norapumMbl 1 TPUTOHOMETPHUYECKUE (PYHKIIUH, UCTIONB3YS MPU HEOOXOIUMOCTH CIIPaBOYHBIE MaTe-
pHyaibl ¥ MPOCTENIINE BBIYUCIUTENIBHBIE YCTPOMCTBA;

DYyHKUMH U TPAaPUKHU

YMETh

OIPECACIIATL 3HAUCHUC (I)YHKI_II/II/I 110 3HAYCHUIO apryMCEHTa IIPU pa3JIMYHBIX cnoco6ax 3adaHUus
INZEINIVIH

CTPOUTH TPaPUKH U3YUYEHHBIX (PYHKIIHIA;

OIKCBIBATH 1O TPa(UKy U B MPOCTEHUIIHNX CIydasiX MO (I)OpMyHe1 MOBEJICHUE U CBOMCTBA ()yHKIIMIA,
HaxOJUTh 1O TpaduKy PyHKIIUN HANOOJIbIIINE U HAMMEHBIITNE 3HAUYCHNS,



e pemarh ypaBHEHHs, IPOCTEHIIINE CUCTEMbl yPaBHEHUH, UCIIONB3YsI CBOMCTBA (DYHKIIMNA U UX
rpaduKoB;

MCTOJIb30BATh MPUOOPETCHHBIE 3HAHUS H YMEHUS B PAKTUUECKOM JESITEIBHOCTH U TIOBCEAHEBHOM KU3HH
IJIS: OIIMCAHMS C TOMOIIBIO (PYHKIMH pa3NuYHBIX 3aBUCHMOCTEH, PEACTABICHUS X TPadUUECKH,
MHTEPIpETauU TPaQHKOB;

Hauana MmaTeMaTH4eCKOro aHAJIM3a

yMETh

e BBIUMCIIATH NPOU3BOJHBIC U IEPBOOOPA3HBIC AIEMEHTAPHBIX (DYHKIIHIA, HCTIONB3Ys CIIPABOYHbIC
MaTepHuabl;

e HCCIIEZIOBATh B IPOCTEHIINX CilydasX (PyHKIIMM HA MOHOTOHHOCTb, HAXOJUTh HauOOJIbIINE U
HAaMMEHBIINE 3HAaYeHUs! GYHKLIUH, CTPOUTH IPpa)MKi MHOTOUWICHOB U MPOCTEHIITNX PAIMOHATBHBIX
(GyHKLIMH C HCIIOJIB30BAHUEM allllapaTa MaTEeMAaTHYECKOI0 aHAIN3a;

e BBIYMCIIATH B IPOCTEHIINX CIIydasix IUIOIAN C UCIIOJIb30BaHU €M I1EPBOOOPA3HOM;

HCIIOJIB30BAaThb HpI/IO6peTeHHBIe 3HAHUSA U YMCHUS B HpaKTHqCCKOﬁ ACATCIIBHOCTH 1 HOBCGI[HCBHOﬁ KHU3HHU
AT pCHICHUA TPUKIIAAHBIX 3a/la4, B TOM YUCJIC CONUAJIBHO-OKOHOMHUYCCKUX U (1)I/I3I/I‘~I€CKI/IX, Ha HanOOJIbIINE
U HAUMCHBIINC 3HAYCHU, Ha HAXOKACHNUEC CKOPOCTU U YCKOPCHUSL;

YpaBHeHNSI 1 HEPABEHCTBA

yMeThb pellaTh palMoHalbHbIe, II0Ka3aTelbHbIe U JIorapu(Muyeckue ypaBHEHUs U HEPaBEHCTBA,
IIPOCTEUIINE HPPALMOHAIIBHBIE U TPUTOHO- | MeTpHUYecKue ypaBHEHHUs], UX CUCTEMBI,

e COCTaBJIATH YPaBHCHUSA U HCPABCHCTBA IO YCIOBUIO 3a/1a4M;

e  HCHOJB30BATH JJIS MPUOIMIKEHHOTO PEIIeHUs] ypaBHEHUH U J HepaBeHCTB rpaduuecKuii MeTO;
e n300pakaTh HAa KOOPAWHATHOM MIOCKOCTH MHOXECTBA PEIICHUH MPOCTEHIIINX YpaBHEHUHN U UX
CUCTEM;

HCIIOJIB30BaTh HpI/IO6peT€HHI)Ie S3HAaHUA U YMCHUS B HpaKTI/ILIGCKOI\/'I JCATCIIBHOCTHU U HOBCGI[HGBHOﬁ KHU3HHU
AJIsL: TIOCTPOCHUA U UCCIICAOBAHU A HpOCTefIIHI/IX MaTEMATHYCCKHUX MO,Z[CJ'IGI\/’I;

JIeMeHThI KOMOMHATOPUKH, CTATUCTUKH ¥ TEOPUH BEPOSITHOCTEH ,
YMETh

e pemath MpocTelire KOMOMHATOPHBIE 3aJa4l METOJIOM Ilepedopa, a TAKKe C UCIOIb30BAHUEM
U3BECTHBIX (hopMyIT; m

e  BBIYHUCIATH B MPOCTEHIINX CITydasx BEPOSTHOCTU COOBITUI HA OCHOBE MOJCYETA YUCIIA UCXO/IOB; 1]
UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B PAKTHUECKON JeSITEIbHOCTH U MOBCETHEBHON
KU3HU TS

e aHAJIN3a PealbHbIX YHCIIOBBIX JaHHBIX, IPEACTABICHHBIX B BUJIE TUarpaMM, rpa(ukos;

e JdHaJIM3a I/IH(I)OpMaI_[I/II/I CTAaTUCTHUYCCKOI'O XapaKTepa.



2. Copep:xxaHue y4eOHOro nmpeamera

IToBTOpeHune kypca aiaredpsl 7-9 kiaacca

YuciioBble PyHKIIUHT

Omnpenenenue YncinoBoi (yHKINH, crIOcOOb! ee 3aanus. CBoiicTBa pyHkuunit. O6paTHbIe QYHKIIUN
Tpuronomerpuyeckue pyHKIUHA

Uucnosas OKpyKHOCTb. [[lIMHa 1yr¥ €IMHUYHON OKPYKHOCTH. UKMCII0Bast OKPYKHOCTh Ha KOOPAUHATHOMN
wiockocTd. CUHYC M KocuHYC. TaHreHe U KoTaHreHe- Tpuronomerpudeckue (pyHKIIUU YUCIOBOTO
aprymenTa. Tpuronomerpuueckue QpyHKIIUH YTIOBOTO aprymenta. @opmysisl npuBeaeHus. yHkuus y =
sinx, ee cBoiicTBa u rpaduk. @yHKIUA Y = COSX, ee cBoicTBa U rpaduk. [leproanuHocTs GyHKIWI y = SiNnx,
v = coax. [loctpoenue rpaduka ¢pynkuuit y = mf(x) u y = f(kx) no uzBectHomy rpaduxy QyHKIHH ¥ = f(X).
I'paduk rapmonnueckoro kosnebanus. yHkuu y *= tgX u y = CtgX, UX CBOMCTBA U IPAPUKH.

Tpuronomerpuyeckne ypaBHeHusl

IlepBble IpeacTaBIECHNS O PELIEHUH TPUTOHOMETPUUECKUX YpaBHEHUI. ApKKocuHyc. Penienne ypaBHeHus
CoSt = a. Apkcunyc. Pemenue ypaBHeHUs Sinf = a. APKTaHTE€HC M apKKOTaHTeHC. Pemenne ypaBHeHUH tgX
=a, ctgx = a.

HpOCTCﬁHIH@ TPUTOHOMCTPHUYCCKUC YPAaBHCHUSI. I[Ba MCTOJa pCIICHHUA TPUT'OHOMCTPUUICCKUX ypaBHeHHfIZ
BBCACHUC HOBOM HepeMeHHOfI H Ppa3JI0KCHUEC HAa MHOXKHUTCIINU. OIIHOpOIlHI)Ie TPUTOHOMCTPHUYCCKUC
YpaBHCHHA.

IIpeoOpa3oBanne TPUTOHOMETPHYECKHX BbIPAsKEHU

CuHHYyC 1 KOCUHYC CyMMBI ¥ Pa3HOCTH apryMeHTOB. PopMyIibl JBOMHOrO aprymenTa. @opmysibl IOHUKEHUS
crenenu. [IpeobpazoBanre cyMM TpUrOHOMETpUUYECKUX (PYHKIMH B TpousBeneHue. [IpeodpasoBanue
MIPOU3BEIACHNUN TPUTOHOMETPUUECKUX (DYHKIIHI B CYMMBI.

IIpousBoanas

Omnpenenenre YUCIOBON MOCIEAOBATEIHHOCTH U CIIOCOOBI ee 3aaHus. CBOMCTBA YHUCIOBBIX
OCJIEJ0BAaTEILHOCTEN.

Omnpenenenue npeena nocieaoBareabHocTH. CBONCTBA CXOAAIIMXCS MTOCIE0BaTeIbHOCTENW. BhIuncienue
mpeiesoB nocneaoareabHocTeld. CymMmma O€CKOHEUYHOM reOMEeTPUIEeCKOl MTPOrPecCuu.

ITpenen ¢pynkuun Ha 6eckoHeunoctu. [Ipenen Gpynkuuu B Touke. [Ipupamenue aprymenra. [Ipupamenue
GbyHKIUH.

3ajaun, TPUBOASAIINE K IOHATHIO TPOU3BOAHON. OmpeeeHre Mpon3BOIHON. AJITOPUTM OTBICKaHUS
npou3BoaHoi. ®opmynsl auddepennupoBanus. [Ipasuna quddepennuponanus. JuddepenpoBanue
bynxumnn y = flkx + m).

VYpaBHeHue kacaTebHOU K rpaduKy QYHKIIUU. AJTOPUTM COCTaBIICHUS YpaBHEHUS KacaTeIbHOU K rpaduKy
¢bynkuuu y = f(X).I[IpuMeHeHrE TPOU3BOTHOMN JJIs1 KCCIICIOBAHUS (YHKIIMH HA MOHOTOHHOCTD U
skctpeMyMbl. [locTpoenne rpadukoB GyHkiuid. [Ippumenenne mpou3BOIHOM 71l OTHICKAHUST HAUOOBIITUX U
HAMMEHBIINX 3HAYEHUN BEJTUYHH.

O6o0maree NoBTOpeHne



11 knace

IloBTOpenue kypca 10 kinacca

Crenenu u kopuu. CTeneHHble PyHKIUN

[TonsiTHE KOPHS 71-1f CTENIEHU U3 IEHCTBUTENBHOTO uncaa. OyHKuu y = V*> ux cBoiicTBa U TpaduKH.
CaoiicTBa KOpHS ra-ii crenenu. [IpeoOpazoBanne BeIpaKEHUH, CoJIepKaIUX paaukaisl. O0o0meHne
MOHSATHSI O TIOKa3aTelne creneHu. CreneHHbie QYHKIIUU, UX CBOMCTBA U TPAQUKH.

IlokazaTenbHas U Jorapupmuyeckas QyHKUHH

[TokazarenbHas pyHKIMA, ee cBoiicTBa U rpaduk. [lokasarenbuble ypaBHeHUs. [loka3zaTenbHbIe
HEPABCHCTBA.

[Mousitue nmorapudma. Oyukiwst y = 10g, x, ee cBoiicTBa st rpaduk. CBoiicTBa TorapupmMoB.
Jlorapudpmuueckue ypasuenus.!' Jlorapudpmudeckne HepaBeHCTBa. [lepexos K HOBOMY OCHOBAHHUIO
norapudma. AuddepenurpoBanne mokazareabHON U TorapupmMuueckon GyHKIUH.

IlepBooOpa3Hasi u MHTErpa

[TepBoobOpaznas. [IpaBuna otbickanus nepBoodpasubix. Heonpeaenenusiii uaTerpai. Tadnuia OCHOBHBIX
HEOMPEeIeTICHHBIX UHTETPAJIOB.

3ajaun, TPUBOISIIKNE K TIOHITHIO OTIpeIeJICHHOTO HHTerpaia. [loHsaTue onpeneneHHoro nuTerpaa.
®opmyna HeroTona — JleitOnuna. Beruucienue mioniaiei miockux GUryp ¢ moMoIbio OnpeeIeHHOro
WHTErpasa. Y paBHEHUS U HEPABEHCTBA.

CucreMbl ypaBHeHHi U HEPABEHCTB

PaBHOCHIBHOCTD ypaBHeHHI. O0IIEe METO/IBI pellieHHs ypaBHeHUiA: 3ameHa ypaBHenus h(f(x)) = h(g(x))
ypaBuenueM f(X) = g(X), pasinoxeHnue Ha MHOXKHUTEITH, BBEJICHHE HOBOM MepeMEeHHOM, ()yHKITMOHAIBHO-

rpaduyecKuil METo/I.

Pemenne HCPAaBCHCTB C 0I[H01>i HepeMeHHOI\/II. PaBHOCHIBLHOCTE HEPABCHCTB, CUCTEMbI U COBOKYITHOCTH
HEPAaBCHCTB, UPPALIMOHAJIBHBIC HCPABCHCTBA, HEPABCHCTBA C MO YJISAMU.

Cucrembl ypaBHEHUN. YpaBHEHUS U HEPABEHCTBA C MTapaMeTPaMHu.
DJIeMEeHThl MATEeMATHYECKOH CTATHCTUKN, KOMOMHATOPUKYU U TEOPUH BEPOSTHOCTE

O0o0maroniee NnoBTOpeHUE



3. TemaTu4eckoe NIAHUPOBAHUE

10 kaace
Tema KosmnuecTBo KouamnuecTBo
4acoB KOHTPOJIBHBIX
pabot
1 [ToBTOpEeHue kypca 7-9 kinaccoB S) -
2 YucnoBeie hyHKIIMU 6 -
3 Tpuronomerpuueckue QyHKIIUN 23 3
4 TpuroHoMmerpuueckue ypaBHEHHUsI 14 1
5 [Tpeobpa3zoBanue TpUTrOHOMETpHUYecKux | 13 1
BBIPAKEHUN
6 [TpousBoaHas 28 3
8 O6o0mmaroniee TOBTOPEHNE 13 -
Htoro 102 8
11 xnace
Tema KouanuecTBo KonunuecTBo
4acoB KOHTPOJILHBIX
padot
S yacos 2 BapHaHT
1 IToBTOpenue kypca 10 knacca 5 -
2 Crenenu u KopHu. CTeneHHble QyHKINUN 17 2
3 [ToxazarenpHast u Jorapudmuyeckas GyHkiuu | 35 2
4 [lepBooOpazHas U UHTErpa 8 1
5 DNEeMEHTHI MaTeMaTUYCCKOU cratuctuky, | 11 1
KOMOMHATOPUKHU ¥ TEOPUHU BEPOSITHOCTEHN
6 CucTeMbl ypaBHEHUI U HEPABEHCTB 21 1
7 O6001aro1ee NOBTOPEHUE 5 1
Htoro 102 8




