MynuunaisHoe 010 KeTHOE 00111e00pa3oBaTebHOE YUPESKICHHUE

«"aTumHCKas cpeansiss o0meoOpa3oBaTenbHas mKoa Ne 2

[TpunoxkeHue Kk OCHOBHO# oOpa3zoBarenbHoii mporpamme COO,

yTBEpKIeHHOU npuka3oM Nel68 ot «26» aBrycra 2021 r.

Pabdouas nporpamma

10 y4eOHOMY NpeamMeTy

«MATEMATHUKA»

10 - 11 kaace
(mpo¢ubHBII YPOBEHbD)

PaGouasi nporpaMmma cocTaBjieHa Ha OCHOBe:
denepanbHOro rocyAapcTBeHHOro odpasoBareapHoro crangapra COO

IIpumepHoii nporpaMmbl cpeiHero 001Iero 06pa3oBaHus MO MaTeMaTHKe.
Pa3paboTunku mporpaMmmsbi:

Aunexceea T.B.
Baacrox NS
IManaciok JI.II1.

denorona B.H.



Craryc pa0oueii nporpaMmbI

1. denepanbHbiii 3akoH 0T 29.12.2012 Ne 273 - @3 «O6 obpazoBanuu B Poccuiickoi
denepanuny;

2. @epepanbHBIN TOCYJaPCTBEHHBIN 00pa30BaTeIbHBINA CTAHIAPT CPEIHET0 00IIeT0 00pa30BaHuUs,
YTBEPKICHHBIN NMPUKa30oM MuHHUCTEpCTBa 0Opa3oBanus u Hayku Poccuiickoit deneparuu ot 17
Mmas 2012roga Ne 413 (B pex. npukaza Munoopraayku Poccun ot 31 nexadps 2015 roma Ne 1578);

3. IlpumepHasi ocHOBHasi 00pa30BaTeibHAs IPOrpaMMa CPEIHEro 00LIero 00pa3oBaHUsl.

Crpykrypa padoueii nporpaMMmbl

Pabouas nmporpamMma BKITIOYAET:
-IJITAHUPYEMbIE Pe3yNIbTaThl OCBOCHUS ydeOHOTro mpeamera «MaTemMaTukay;
- coziepkaHue y4eOHoro nmpeaMeTa «MaTeMaTHkay;

- TCMAaTUYCCKOC IIJIAHUPOBAHUEC C YKA3aHUEM KOJIMYCCTBA YaCOB, OTBOAMMBIX Ha OCBOCHHUC.

PaGouas mporpamMmma matematuke padpadorana B coorBercTBuu ¢ TpedboBanussmu ®I'OC COO u ¢
y4e€TOM TMPUMEPHOH OCHOBHON 0Opa3oBaTeNbHON MpOrpaMMbl CpelHEro ooOmero o0pa3oBaHUs U
npenHasHadeHa it ooydaromumxcs 10-11 kmaccoB, m3ydarommux NpeaMeT Ha TPOoGHIBHOM YpPOBHE.
Pabouas nporpamma no matemaruke (rpoduibHeiii ypoBens) st 10-11 kiacca.

YyeOHUKU:

HO.M. Konsarun, M.B. Tkauésa, H.E. ®¢noposa, M.M. llabynun. «AinreOpa u Hayana aHaiausa
(mpocunbHbIi ypoBens) 10 -11 kiaccey,

«I'eomerpus» JI. C. Aranacsn, B. ®@. byry3os, C.b. Kagomuesa, 3.1". Ilo3nsk, JI.C. Kucenes

JHannast pabouasi mporpaMMa COCTaBJIEHa Ha OCHOBE: - IpOrpaMMbl MO ainredpe W Hadaiam
MaTE€MaTU4YeCKOro aHajau3a 10-11 xnaccoB (mpodunbHbi ypoBeHb ) aBropoB HO.M.Komsrum,
M.B.Tkauesa.

Paboyas mporpamMma npegycMaTpuBaeT 1o anredpe v Hadanam aHanusa B 10 kinacce
8 KOHTPOJIbHBIX PadoT, 5 3aueTHBIX paboT; B 11 Kinacce 8 KOHTPONBHBIX PabOT U 4 3aUeTHBIX
paboThL.

Mecrto npeamera B yueOHoMm miane OY.

B cootBerctBuu ¢ TpedoBanusmMu ®I'OC B yuebnom miiane MbOVY «["atunnckas COIL No2»
Ha M3y4yeHue mpeamera «MareMmaTtnka» Ha YPOBHE CpeIHEro o0Iero oopasoanus (IporibHBIN
YpOBEHB) B KadecTBe oOs3arenpHOro mpeamera B 10-11 kiaccax B oOmiem o0béMe 476 dacos.
OtBoautcs 238 yueOHbIX yacoB B 10 kiacce u3 pacuera 7 yueOHBIX yaca B Heslemo U 238 4acoB B
11 xmacce u3 pacuera 7 yueOHBIX 4aCOB B HEAEIIIO.



B pe3ynbrate u3yueHus MaTeMaTUKH B CTapilel IIKoJe YYeHUKY OyeT 1aHa BO3MOKHOCTh IMOHSTh!

- 3HAaYCHUE MAaTEMaTUICCKON HAYKH I PEIICHUS 3a/1a4, BO3HUKAIONTUX B TEOPUH U MIPAKTUKE; IIUPOTY U
OTPaHUYCHHOCTH MPUMEHECHHS MAaTEMaTHIECKUX METOJIOB K aHAJIU3Y U UCCIIEAOBAHUIO MPOIIECCOB U
SIBJICHUH B IPUPOJIC U OOIIECTBE;

- 3HAYCHUC ITPAKTUKH U BOIIPOCOB, BOSHUKAIOIINX B camou MaTeéMaTuke, 1 (bOpMHpOBaHI/IH H Pa3BUTUA
MaTeMaTHIeCKOMN HAayKH,

-1JIeU PACIIMPEHUS YUCIOBBIX MHOXKECTB KaK ClI0c00a MOCTPOSHUSI HOBOTO MaTEMaTHYECKOTO ammapara
JUTs pelIeHUs MPAKTUYECKHX 3a/1a4 U BHYTPEHHHX 33/1a4 MAaTEMAaTUKH; - 3HAYCHHUE UJICH, METO/IOB U
pe3yIbTATOB AIreOphl U MATEMATHYECKOTO aHAIM3a JIJIsl TOCTPOSHUS MOJICNICH peaIbHBIX IIPOLIECCOB U
CUTYallU;

* BOBMO>XKHOCTH I'€COMETPHUICCKOI'0 A3bIKa KaK CpE€ACTBA OIIMCaHUA CBOMCTB PEAIBbHBIX MTPEAMETOB U UX
B3aMMHOI'O pacCIIOJIOXCHUS

: YHHBepcaHLHLIﬁ XapaKTCpP 3aKOHOB JIOTHKHW MATCMAaTHYCCKHUX paCCY)KHeHHﬁ, HX IIPUMCHUMOCTD B
Pa3JIMIHBIX 0071aCTIX YEIOBEUECKON JCATCIIbHOCTH,

* pas3janyue Tpe6OBaHI/II71, NpEABABIACMBIX K I10KA3aTCJIbCTBAM B MaTEMATUKC, CCTCCTBCHHBIX, CONUAJIBHO-
9KOHOMHYCCKUX U T'YMAaHUTAPHBIX HAYKAX, Ha IIPAKTHUKE;

* pOJIb AKCHOMATUKHU B MAaTEMATUKE; BO3MOKHOCTb IIOCTPOCHMSI MATEMAaTHYECKUX TEOPUH Ha
aKCMOMAaTHYECKOW OCHOBE; 3HAYCHNE aKCHOMATHKH IS APYTHX 00JIAaCTe 3HAHUS U ISl TPAKTUKY;

* BEPOATHOCTHBIN XapaKTep Pa3INvHbIX MPOIECCOB U 3aKOHOMEPHOCTEH OKPYXKAIoIIero Mupa. YucioBble u
OYKBCHHBIC BBIPAKCHHSI

B PE3YJIbTATC U3YUYCHUSA MATCMATUKU B CTapmeﬁ MIKOJIC YYCHUK HAYUYUThCH.

* BBIIOJIHATH apu(MeTHUecKue NeicTBUSA, coueTasi yCTHbIE U MUCbMEHHBIE IIPUEMBI, IPUMEHEHHE
BBIYMCIIMTENIBHBIX YCTPOUCTB; HAXOAUTh 3HAYECHUs KOPHS HATYPAJIBHON CTEIEHU, CTENIEHU C PALIMOHAIBHBIM
IoKazaresiem, jJoraprudma, UCHoab3ys Mpyu HE0OXOJUMOCTH BbIUMCIUTEIbHBIE YCTPONUCTBA; MOJIb30BATHCS
OLICHKOM M IPUKUIKON NPH NMPAKTUYECKUX pacyeTax;

* TIPUMEHSATH TOHATHS, CBA3AHHBIE C JETUMOCTBIO IIEJIBIX YUCEN, MPU PEIIEHUH MaTeMaTHYeCKHUX 3ajad; -
HaXOJUTb KOPHM MHOTOWIEHOB C OJIHOM MEpPEeMEHHOH, pacKiaJplBaTb MHOTOUYIEHbl HAa MHOXUTEIU;
BBINIOJHATh JCHCTBUSL C KOMIUJIEKCHBIMM YHCJIAMH, IOJb30BaThCS TI'E€OMETPUUECKON HHTeprpeTaluei
KOMIUIEKCHBIX ~4YMCEJ, B MPOCTEHIIMX CIy4yasX HaXOAUTb KOMIUIEKCHbIE KOPHHU YpaBHEHHMH C
JeUCTBUTENBHBIMU KO3 (DUITMEHTaMU;

* MIPOBOJIUTH MPEOOpPa3OBaHUsI YHCIOBBIX M OYKBEHHBIX BBIPAKEHUH, BKIIOYAIOIIUX CTETEHU, PaJUKaJIbl,
jJorapu@mMbl ¥ TPUTOHOMETPUYECKHE (PYHKIIMM;, HUCIOJIb30BaTh NPUOOPETEHHbIE 3HAHUA U YMEHHS B
MPAKTUYECKON JIeATENbHOCTH W TOBCEIHEBHOW JKM3HHU: JJIS IMPAKTHMYECKHX pacueToB Mo (opmyiam,
BKJII0Yast (pOPMYIIbI, COepIKaIie CTEeIIEHH, paAuKalbl, JorapumMbl 1 TPUTOHOMETpUUECKUE (DYHKIMH, TIPH
HE00XOAMMOCTH HCIIONB3YsI CIIPABOYHbIE MaTepHalIbl U MPOCTEHIINE BBIYMCIUTEIbHbBIE YCTPONUCTBA.

* ONpEeNeNATh 3HaueHHe (PYHKIMHU 10 3HAYSHUIO apryMeHTa MPHU Pa3IUYHBIX Coco0ax 3aJaHus (QyHKIUH;
CTPOUTH TPaPUKH U3YUYEHHBIX (DYHKIIMIA, BBITOIHATH IPeoOpa3oBaHus IpauKoB;

* OMMCHIBATh M0 rpaduKy U 1o hopmysie MoBeIeHHE U CBOWCTBA (DyHKIIHIA;



* pelaTh ypaBHEHUS, CUCTEMbl YPaBHEHUW, HEPABEHCTBA, UCIIOIB3Ys CBOMCTBA (DYHKIIMKM M UX TpaduuecKue
MPEACTABJICHUS; HCIIOJIB30BaTh TMPUOOPETCHHBIC 3HAHUS W YMEHHS B TPAKTUUYECKOH NEATEILHOCTH H
IOBCEIHEBHOMN XU3HU:

ONKCHIBAaTh U HCCIEAOBATh C MOMOIIBI0 (YHKIMI peaTbHBIX 3aBUCHUMOCTEH, MPEICTaBICHUS HX
rpaduyecKy; UHTEpIIpeTalnuu rpa)uKoB peaTbHBIX POIECCOB.

* HAXOJUTh CyMMY OECKOHEYHO YOBIBAIOLIEH reOMETPUYECKHI MPOTrPecCuu; * BBIUUCIATH MPOU3BOIHBIE U
MepBOOOpA3HbIE  JJIEMEHTApHbIX  (QYHKIMIA, TPUMEHss NpaBUJia BbIUKCICHHUS TMPOU3BOAHBIX H
MepBOOOPA3HBIX, UCIIOB3YS CIPABOUYHBIE MATEPUAIIBI;

uccienoBarb (QYHKUMU M CTPOUTh HMX Tpa@UKd C MOMOUIbIO MPOM3BOAHOM; °© peuiarh 3aJadyd C
MPUMEHEHHEM ypaBHEHUS KacaTebHON K rpaduKy QyHKINY;

pfiiath 3aJadd Ha HaXO0XIACHHUC HauOOJBIIEr0 M HAMMEHBIIEro 3HAYSHMS (bYHKI_II/II/I Ha OTPE3KE;
BBIYUCIIATH IIJIOIAdb KpPIBOJIHHGI;'IHOI\;I Tparnceuuu; HCIO0JIb30BaTh HpI/IO6peTeHHBIe 3HAaHUA W YMCHHUSA B
HpaKTH‘leCKOﬁ JIEATEILHOCTH U ITOBCEIHEBHOM JKHU3HU:

* I PCHICHUA T'COMETPHUYCCKUX, (1)I/I3I/I‘ICCKI/IX, OKOHOMHYCCKUX U JPYIUX IPUKIAIHBIX 3a4a4, B TOM YUCJIC
3aJa4 Ha HauOOJIBIINE U HANMEHBIIINE 3HAYEHUS C IIPUMCHCHHEM allllapaTa MaTCMaTHYCCKOI'0 aHaJin3a.

peuiate pPalrOHAJIbHBIC, IIOKA3a4aTCJIbHBIC H J'IOl"apI/I(bMI/I‘leCKI/IC YpaBHCHHUA MW  HCPABCHCTBA,
HppaluOHAIIBHBIC U TPUT'OHOMETPHUYICCKUC YPABHCHUS, UX CUCTCMBI;

© JOKa3bIBATbh HECIOXHBIC HCPABCHCTBA, - PCIIAaTh TCKCTOBLIC 3a/la4i C ITOMOLIbIO COCTABJICHUS ypaBHCHI/If/'I
1 HCPABCHCTB, UHTCPIIPECTUPY: PEC3YJIbTAT C YUCTOM OrpaHI/I‘ICHI/Iﬁ YCJIOBUA 3a1a4U,

n300paxaTb Ha KOOPAMHATHOW IUIOCKOCTHM MHOXECTBA PEIICHWH YpaBHEHUN U HEPAaBEHCTB C ABYMs
IIEPEMEHHBIMU U UX CHCTEM.

* HAXOJIUTh NPUOIHMKEHHBIE PELLIEHUS] YPAaBHEHUI U UX CUCTEM, HUCIOIb3Ysl IpapUUeCcKUil METOT;

* peliaTth ypaBHEHHS, HEPaBEHCTBA M CHUCTEMBI C MPUMEHEHHEM TIpa@UYECKUX TPEACTABICHHUI, CBONCTB
(GyHKIMMA, TIPOU3BOHOM; UCTIOIB30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHS B TIPAKTUUYECKON JCSITEIILHOCTH
U IOBCEIHEBHOU KU3HU:

© I MOCTPOCHUA U UCCIICAOBAHUA HpOCTGfIHIPIX MaTEMATHYCCKHUX MO}IGJ’IGI\/'I.

* pemaTh npocTreiiine KOMOMHATOPHBIE 3a/1aul METOA0M Iepedopa, a TakKe C MUCIOJIb30BaHHEM M3BECTHBIX
dopmyn, TpeyronbHuka Ilackans; BeMHCIATH KOd(pduuMeHTsl OnHoMa HeloToHa mo dopmyne u ¢
UCIOJIb30BaHuEM TpeyrosibHuKa [lackans;

BBIUUCIISATh, B TNPOCTEHININX CIIydasX, BEPOATHOCTU COOBITMH Ha OCHOBE IOJCYETa YHCIIAa HCXOJIOB;
HCIOJIb30BaTh MPHOOPETEHHBIEC 3HAHUS U YMEHHUS B IPAKTUYECKOH JESITEIbHOCTH U MOBCEIHEBHON JKU3HU: "
AJIg aHaJIM3a PCeajlbHBIX YMCIOBBIX JAHHBIX, IMPECACTABIICHHBIX B BHUAC AWArpamMm, l"paCbI/IKOB; UIA aHaJIu3a
nH(OPMAaLIUY CTATUCTUYECKOTO XapaKTepa.



IInanupyemblie pe3yIbTaThbl 0CBOCHHS Y4eOHOI0 NpeaMera

IIpoduiabHbIH yPOBEHb

Paznen BbInyCKHUK HAyYnTCS BbInyCKHUK MOJIYYUT BO3MOKHOCTH
HAYYHThCHA
Hean L1 McnoJib30BaHNS B MOBCeIHEBHOI /Jna pazeumus muluinenus,
OCBOEHHS | KM3HH H 00ecrieYyeHHsI BO3MOKHOCTH UCNOJIb308AHUSL 8 NOBCEOHEGHOUL HCUZHU
npeaMeTa | YCHEUIHOTo MPOI0JKeHUs 00pa3oBaHus
110 CHIEIMMATLHOCTSIM, He CBSI3aHHBIM C u obecneueHusn 603MOIHCHOCHU YCREUIHOZ0
NPHUKJIATHBIM HCTIOJIb30BAHHEM npooonsICerUn 00pazosanus no
MATEMATHKH CReyuaIbHOCMAM, He CEA3AHHBIM C
NPUKTIAOHBIM UCHONBb30GAHUEM
Mamemamuku
Yucna u — ONepUpOBaTh HA MPO(PUIHLHOM YPOBHE —  C80000HO onepuposamv NOHAMUAMU:
sviparcenu MOHSITHSIMHE: JIOTapU(M YUCIIa, Jlo2apum uucia, mpueoHOMempudeckast
a2 TPUTOHOMETPHUYECKAsI OKPYKHOCTb, OKPYICHOCMb, PAOUAHHAS U 2PAOYCHAS
rpajycHast Mepa yria, BeJINYMHA yTia, mepa yaaa, 8eiuyuna yaid, 3a0aHH020
3aJIaHHOTO TOYKOW Ha MOYKOU HA MPULOHOMEMPULECKOU
TPUTOHOMETPUICCKON OKPYKHOCTH, OKPYIHCHOCMU, CUHYC, KOCUHYC, MAH2EHC
CHHYC, KOCHHYC, TAHI'€HC U KOTAHI'CHC U KOMAH2EHC Y2ell08, UMEIOUUX
YIJI0B, IMEIOLINX TPOU3BOIBHYIO NPOU3BONILHYIO BEIUYUHY, YUCIA € U T,
BCJIMYHHY; —  HaxoOoumv 3Hauenus ro2apugpma,
—  BBINIOJIHATH CJIOKHBIC TPEOOPA30BaAHUS UCNOIBL3YsL NPU He0OXOOUMOCMU
YHUCIIOBBIX BBIPAKCHHM, COISPIKAITIX 8bIUUCIUMENbHBIE YCINPOUCNEA,
CTCIICHU YHUCCII, 160 KOPHHU U3 YUCCII, - npogodumb no u36ecnHvim @opmyﬂam u
1100 JoTapupMBbl YUCEIT; npaguiam npeodpasoearus OYKEeHHvIX
— OIICHMBATh M CPABHUBATH C 8bIPANCEHUL, BKIIOUAIOWUX CINEeNneHl,
palrOHAILHBIMHU YUCIIAMH 3HAYCHHS KOPHU, 102apughmol u
IENTBIX CTENIEHEW YHCcelt, KOpHeH mpuzoHomempudeckue QyHKyuu,
HATYpaJIbHOM CTETeH! U3 Yuce, —  uU3006padcamv cxemamuiecku y2eoi,
norapu(MoB 9HCeI B IPOCTHIX CITydasx; BEIUYUHA KOMOPO2O 8bIPANCEHA 8
— M300paXkaTh TOYKAMH Ha YUCIOBON epadycax unu paouanax;
MPSIMOM TENIbIE CTETIEHU YKCeN, KOPHH —  UCNONL306aMb NPU PeUeHUU 3a0aY
HATYpaJIbHOHM CTETICH! U3 YHCe, mabauunvie 3Ha4eHUs
aorapu(Msl 4UCEN B IPOCTBIX CIIydasix; MPUSOHOMEMPUUECKUX PYHKYULL Y2N08;
— OIICHMBATh 3HAKHM CHHYCA, KOCHHYCA, BbINOIHAMb NEPeso0 GeTUYUHbBL Yeld U3
TaHT'CHCA, KOTAHI'CHCA KOHKPETHBIX PAOUAHHOLL Mepbl 8 2PA0YCHYIO U 0OPAMHO.
YTJIOB.
Ypasnenusa | — pemars norapupMuyeckue ypaBHEHUS —  Pewamw nokaszamenvhoie u
u Buza log a (bx + ¢) = d u HepaBeHcTBA Jocapugpmuyeckue ypasHeHus u
nepasencms Buza log a X < d; HepaseHcmea, UppayuoHaIbHvle U
a — pemiarth MOKa3aTelbHbIC YPaBHECHUS, Mpu2oOHOMempu4ecKue ypasHeHus,
Buaa a¥” = d (rme d MOKHO HEPAaseHCcmaa u ux CUCmeMbl;

MPEJICTABUTh B BUJE CTEIIECHU C
OCHOBaHHUEM &) U MPOCTEHIINE
HepaBeHcTBa Buja @< d  (rme d
MOJKHO TPE/ICTaBUTh B BHJIC CTCIICHH C
OCHOBaHHEM a);.

— TIPUBOAMTH HECKOJIBKO MPUMEPOB
KOpPHEH TPUTOHOMETPHUUYECKOTO
ypaBHEHHUS BHJA: sin X = @, COS X = a, tg

—  UCNOnbL308amMb epaguyeckull Memoo OJis
NPUOTUNCEHHO20 PeuleHUsl YPAGHEeHUll U
HepaseHcma,

—  U300padcamv Ha MPUSOHOMEMPUYECKOLL
OKPYIHCHOCMU MHOIHCECTBO PeuleHUll
MPUSOHOMEMPUUECKUX YPAGHEHUIL U
HepaseHcma,

—  8bINOIHAMb OMOOP KOpHell ypasHeHUU




X =4, Ctg X = a, rae a — TabIMIHOE
3HAYEHUE COOTBETCTBYIOIIECH
TPUTOHOMETPHUECKON (PYHKIIHH.

B nosceounesnoii scuznu u npu usyuenuu
Opyaux npeomemos:

— COCTaBJIATH U pelliaTh ypaBHEHUS U
CUCTEMbI ypaBHEHUH MpU pPEeLICHUN
MPaKTUYECKHUX 3a/1a4

UU peuleHuli HepaseHcme 6
coomeemcmauu ¢ 0ONOIHUMENbHLIMU
VCAOBUAMU U OCPAHUYEHUAMU.

B nosceonesnoii srcuznu u npu uzyuenuu

Opyeux yueOHbIX npeomMemos:

— cocmasnamn u peulams ypasHeHus,
cucmemvl YpagHeHUll U HepaseHcmea
npu pewienuy 3a0ay Opy2ux y4eOHbix
npeomemos;

—  UCNONb308AMb YPAGHEHUS U
Hepagencmea 071l NOCMPOeHUs. U
uccne0o8anus NPOCmMetuiux
MamemamuyecKux mooeneti peaibHbixX
cumyayuil uiu NPUKIAOHbIX 3a0ay;

—  yMemb UHmMepnpemuposans
NONYYeHHbIU NPU peuleHuy ypagHeHusl,
Hepagencmaea Uiy CUCmemMsl pe3yibmam,
oyeHusamu e20 npasoonoodoodue 6
KOHmMeKcme 3a0aHHOU PeaibHOl
cumyayuu uiy NPUKIAOHOU 3a0ayu

Dyuxkyuu — OmnepupoBaTh Ha TPOGMILHOM YpoBHE | — Onepupoeamv NOHAMUAMU:
HOHSATUSMHU: HepuoIUIecKas nepuoouueckas QYHKyus, nepuoo,
byHKIMS, IEPHO/T; uemHas U HeyemHas QyHKYuU;

— JjorapupMHUUEcKas ¥ oKa3aTeIbHast Ji02apu@muyeckas u nokazamenbHas
(GYHKIMH, TPUTOHOMETPHYESCKHE @yHKYUY, MPpUSOHOMEmpuYecKue
byHKIHIH; Qynryuu;

—  pacro3HaBaTh 'paQHKH JMEMEHTAPHBIX | CIMPOUMb 3CKU3 2pagura GyHKyuu,
GyHKIMIL: TorapupMudecKon u yoosnemeopsarowels npUueeoeHHOMY
TMOKA3aTeIbHOMN YHKIIH, Haobopy yCci08ull (RpoOMeNCymKu
TPUTOHOMETPHHECKIX PYHKIUIL; 603pacmanus/yovleanus, sSHa4yeHue

— COOTHOCHUTb I'pa(MiKH dJIEMEHTAPHBIX .

. - @dyHKYUU 8 3a0aHHOU MOYKe, MOYKU
byHKUuMi: norapudmMuyeckoit u
o 9 IKCMPEMYMOS, ACUMNIMOMbL, HYIU
MoKa3aTelbHON (YHKIIHH,
TPUTOHOMETPUUECKHX DYHKIIHH C Gynryun um.o.);
dbopMyTamMu, KOTOPBIMU OHU 33/1aHHI, .
B noeceonesnoii srcusnu u npu uzyueHuu
— CTPOUTb 3CKU3 Ipaduka QpyHKIUH,
V/IOBETBOPSIOIIEi IPHBEICHHOMY Opyeux yueOHbIX npeoMemos:
HaOOpy yCIOBUM (ITPOMEKYTKH 5 .
BO3pacTaHus / yObIBaHUS, 3HAUCHHE T Onpeceims no ep aqb”m(j)” npocmeuuiie
(GYHKIMH B 3aJaHHOM TOYKE, TOUKH rapaxmep ucnguku NepuooUteckux
npoyeccos 6 6UoI02UlU, IKOHOMUKE
IKCTPEMYMOB U T.]I.). POy 3 ’0 ’ 5
< My3bIKe, paouoceasu u op. (amnaumyoa,

B noeceonesnoii scusnu u npu uyuenuu Y P p- (¢ 4

nepuoo u m.n.)
opyeux npeomemos.

—  ONpeAensTh 1Mo rpadukaM CBOHCTBA
peabHBIX MPOIIECCOB M 3aBUCUMOCTEH
(HanOoJbIIE M HAUMEHBILINE 3HAYCHHS,

IPOMEKYTKH BO3PACTaHHS U YOBIBAHMUS,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA U T.11.);

— HHTEPIPETUPOBATH CBOICTBA B
KOHTEKCTE KOHKPETHOM MPAKTHYECKOU
CHUTYaINH

dnemenmur | — OnepupoBath Ha IPOPUILHOM YpoBHE | — Onepuposamv Ha RPOPUILHOM YPOGHE




Mamemamu MOHSITUSIMH: TIPOU3BOIHASL (DYHKITUU B NOHAMUAMU. NPOU3BOOHAS PYHKYUU 8
YecKozo TOUKe, KacaTelbHas K rpaduky MmoyKe, KacamenbHas K epagpuxy
ananuza GyHKIMY, TPOU3BOIHAS () YHKITUH; @dyHKYUU, NPOU3BOOHAsL PYHKYUU,
— OlpenaessaTh 3HaYeHHEe TPOU3BOIHON onpeoenams 3HayeHue NPou3800HO
(GYHKIIUM B TOYKE 11O M300paKEHUIO dyHKYUuU 8 mouke no uz0OpaANCeHUIo
KacaTeJIbHOH K TpaduKy, MPOBEICHHOI B KacamenvHoll K 2paguxy, npoeedeHHol 8
3TOH TOUKE; IMou mouke;
— pemaTh HECJIOKHBIC 3a7au Ha —  pewams ClodNdCHblE 3a0a4l HA
MPUMEHEHUE CBS3H MEXKITY NpUMEHEHUE CBA3U MENHCOY
IPOMEKYTKAMU MOHOTOHHOCTH U NPOMENCYMKAMU MOHOMOHHOCMU U
TOYKaMH dKCTpeMyMa (DYHKIIUH, C MOUKAMU IKCMPEMYMAa PYHKYUU, C
OJIHOI CTOPOHBI, U IPOMEKYTKAMU OOHOI CIMOPOHDL, U NPOMENCYMKAMU
3HAKOIOCTOSIHCTBA U HYJISIMU 3HAKONOCMOAHCMEA U HYIAMU
MIPOU3BOHOM 3TOM (PYHKIIUU — C npouU3B0OHOU MOt yHKYUU — ¢ OPY2Oll.
JIPYTOM. B nosceounesnoti scuznu u npu usyuenuu
B noeceonesnoi orcusnuu u npu usy4ernuu apygux npeaMemog;
Opyaux npeomemos:
NOABL3YACH 2paAuKramu, CpasHUBAMb
— TOJB3YsCh rpadKaMu, CPAaBHUBATH cKopocmu 803pacmanust (pocma,
CKOPOCTH BO3pacTaHus (pocra, NOBbIUEHUS, Y8EeTUYEHUS U M.N.) UIU
MOBBIIICHHS, YBEITUYCHUS U T.11.) WU cKkopocmu yovieanus (naoenus,
CKOPOCTH YObIBaHUs (TIaICHUA, CHUDICeHUsl, YMEHbUEHUS U T.N.) 8eIUYUH
CHW)KCHHSI, YMCHBIIICHUS U T.I1.) 8 PeanbHbIX NPoYeccax,
BEJIMYMH B PEaJbHBIX MPOIleccax; COOMHOCUMb 2PAPUKU PeaIbHBIX
— COOTHOCHUTH TpaUKH PeaTbHBIX npoyeccos u 3a8UCUMOCmell ¢ ux
MPOIIECCOB U 3aBUCUMOCTEH € MX ONUCAHUAMU, BKTTIOUAIOUWUMU
OMKMCAHUSAMHU, BKIIOYAIOIIUMHU Xapaxkmepucmuky cKopoCcmu usmMeHeHus
XapaKTEPUCTUKU CKOPOCTH U3MCHECHHUS (6vicmpbili pocm, NIABHOE NOHUMCEHUE U
(OBICTpBIN POCT, TIJIABHOE TTOHM)KCHHUE U m.n.);
T.IL); UCNOb3068aMb 2PAPUKU PEaIbHbLX
— HCTOJB30BaTh rPaUKu pearbHBIX npoyeccos 0jisi peuleHust HeClLONCHbBIX
MIPOIIECCOB IS PEIICHHUS HECIIOKHBIX NPUKTIAOHBIX 3404y, 8 MOM Yuce
IIPUKIIAIHBIX 3a7a4, B TOM YHCIIE onpeoess no epaguKky cKkopocms x00a
orpenenss mo rpaduky CKOpoCTh Xo1a npoyecca
npoiiecca
Teopus — omepupoBarh Ha 0A30BOM ypOBHE B noseceonesnoti scuznu u npu uzyuenuu
éepoamHuoc IMOHATHUAMU: 4aCTOTA U BEPOATHOCTDH dpygux npeaMemog;
meii, COOBITHSI, CITyYaiHBIN BBIOOP, OTIBITHI C
— PaBHOBO3MOKHBIMH JICMEHTAPHBIMA BLIYUCTAMY UU OYEHUBATND
COOBITUSIMU; 8EPOSIMHOCMU COOLIMULL 8 PEAbHOU
Komounam .
BBIYUCTISATH BEPOSTHOCTH COOBITUN Ha HCU3HU,
opuka

OCHOBC ITOACUYCTAa YHClIa UCXOJ0B.

B noeceonesnotl scusHu u npu u3yveHuu
opyeux npeomemos.

— OLIEHUBAaTh ¥ CPAaBHUBATH B IIPOCTBIX
CITy4asix BEPOSTHOCTH COOBITUH B
peanbHOU KU3HU;

— 4YWTaTh, CONOCTABIIAThH, CPABHUBATH,
MHTEPIPETUPOBATH B MPOCTHIX CIydasix
peaslbHbIE JaHHBIE, IPEICTABICHHBIE B
BU/JIE TaOIHIL, AUarpaMm, rpaduKkoB

8b1OUPaAMb NOOX00sUUE MEMOObL
npeocmasieHus u 0opabomxku OaHHbIX;
YyMemb peuams Hecl0dHCHble 3a0aiU Ha
npuMeHeHue 3aKoHa OOILUUX YUCeTl 8
Ccoyuono2UU, CMPAxo8aHuu,
30pagooxpanerul, obecneyeHuu
bezonacHocmu HaceneHus 8
Upe36bIYAIHBIX CUMYAYUSX




Texcmoevie

— paboTtath ¢ N30BITOUHBIMHU YCIIOBHSIMH,

—  Pewamo 3a0auu PA3HBIX MUNoe, 6 nom

3a0auu BBIOMpas u3 Bceil HHpOpMAIIK, TaHHbIE, yucie 3a0a4u ROBLIUEHHOU MPYOHOCHU;
HGO6XOI[I/IMI>IG AJIg PpCIICHUA 3a1a4u, - 6bl6upamb ONMUMATIbHBIIL MEMOO
— pelaThb HCCIOXKHBIC 3a/la4U, CBA3aHHbIC peuterust 3a0ayi, pacemampuesas
C JOJICBBIM Y4aCTUCM BO BJIAACHUHA pasnuunvie Memoowl:
bupMOii, MpeaTPUATHEM,
HEABMXXUMOCTBIO,
- pflaTth 3aJa4r Ha BbIYUCIICHUC CIIOKHBIX
IIPOLIEHTOB B pPa3jIUYHbIX CXeMaxX B noesceonesnou xcusuu u npu usy4enuu
BKJIQJIOB, KPEAUTOB U UIIOTEK; Opy2ux npeomemos:
B noeceonesnoii scuznu u npu uzyueHuu —  pewamb npakxmudeckue 3a0a4u u
Opyeux npedmemos: 3a0a4u u3 Opyeux npeomemos
— pelIaTh HECIIOKHbIEC IPAKTUYECKUE
3aaa4M, BOSHUKAIOIIKWE B CUTyallusAX
TMOBCEIHEBHOM KHU3HU
ceomempus — pacno3HaBaThb Ha YepTexax U — HWCNOJIb30BaTh
MO/JiesIAX MPOCTPAHCTBEHHbIE NpuoOpeTeHHble 3HAHUA U
bopMbI; COOTHOCHUTDb YyMEHUSI B IPaKTUYECKOU
TpeXMepHble O0OBEKTbI C HX NeATeJIbHOCTU 51
OMWCAHUAMUY, MOBCeJHEBHOM KU3HHU JIJIA:
M300paKeHUSIMUY; uccaeZjoBaHus (MoJe/MpPOBaHUA)
apryMmeHTHpOoBaTb CBOM | HeC/10’KHBIX NPaKTUYECKUX
CyRAEHUA. CUTyallUii Ha OCHOBe H3y4YeHHbIX
— aHaJIU3UpoOBaTh B .
1p dbopmMys U CBOKCTB puUryp;
MPOCTENIIUX cJay4asax
B3aMMHO€ PacCIioJIOKEHHUE | —  BpIYUCIEHUSI 06 EMOB U
06BEKTOB B IPOCTPAHCTBE; NJIOIAe M MOBEPXHOCTEN
— H300paxKaThb OCHOBHbIE IIPOCTPAaHCTBEHHBIX TeJI IPU

MHOTOTPAaHHUKU U KpYTJible
TeJ1a; BBINOJHATb YEPTEXHU
110 YCJIOBUSIM 33/1aY;

— peulaTh NJIAaHUMETPUYECKHE
51 NpoCTeuIlIre
CTepeoMeTpUYEeCKHe 3aJadu
Ha HaxoXKJleHue
reOMeTpUYEeCKUX  BeJIMYUH
(nsuH, yrJjoB, MJOLIAZEH,
00'bEMOB);

— HWCIO0JIb30BaTh NMPU pelleHUuU
CTEpEOMETPUYECKUX  3ajiay
JIaHUMeTpudeckue GakThbl U
MEeTO/IbI;

— MNPOBOJUTH
paccyx/ieHus B
pelieHus 3a/ay;

JlOKasaTeJIbHbIe
xo/ie

pellleHNH NPaKTHUYECKUX 3a/1aY,
MCII0J1b3Y$ NP HEOOXOUMOCTHU
CIIPaBOYHUKHU U
BBIYHC/IATEJIbHbIE YCTPOUCTRBA




Conep:xxanue kypca B 10 kiacce

1./leiicTBUTEJIbHBIE 4YHCJIA Llenble u pammoHanbHble yucha. [[elcTBUTENbHBIE 4YKClIa. beckoHEeuHO
yObIBaromas reoMeTpuueckas nporpeccusi. ApudMeTHUECKH KOpPeHb HaTypanbHOW cTeneHu. CTeneHb C
palMoHAIBHBIM U JCHCTBUTEIBHBIM IMOKa3aTeassMu. OCHOBHBIC IeNd: (OPMHPOBAHHUE TPEACTABICHUN O
HaTypaJibHbIX, IEJIBIX YUCIaX, O MPU3HAKAX JCIUMOCTH, MIPOCTHIX M COCTABHBIX YUCIAX, O PALIMOHAIBHBIX
qucliaX, O MEePHOJE, O MEPUOTUICCKON APOOH, O JCHCTBUTEIBHBIX YMCIAX, 00 UPPAMUOHAIBHBIX YHCIaX, O
O0ECKOHEUHOU IECATUYHON MEepHOAMYECKON ApOOH, O MOAYNE ACHCTBUTENBHOrO dYHcia; (pOopMUpOBaHHE
YMEHHU OMpeAesaTh 0ECKOHEYHO YOBIBAIOMIYI0O T€OMETPUUYECKYIO MPOTPECCHUI0, BBIYHCIATH MO (hopmyrie
CyMMY OECKOHEYHO yOBIBAIOIIEH T€OMETPUIECKOM MPOTPECCUH; OBJIAJICHUE YMEHHEM W3BJICUCHUSI KOPHS T1-
W CTETICHU W NTPUMEHEHHE CBOMCTB apu(PMETHIECKOTO KOPHsI HaTypaJbHON CTETICHH; OBJIaJICHUE HAaBBIKAMU
pellieHrs HPPALUOHAIBHBIX YpPAaBHEHUH, HCIOJb3Ys pa3IMyHble METOJbl PEHICHHS] HPPAMOHAIbHBIX
yYpaBHEHUN U CBOMCTB CTENEHH C JIOOBIM IEIOYHCIECHHBIM IOKa3zaTeneM. B pesynbraTte M3ydeHUs TEMbI
ydamuecs: JOJDKHBI: 3HATh: MOHSATHE PAlMOHAJIBLHOTO YKCIA, OECKOHEUHOW JEeCATHUYHON MEPUOIUUYECKOM
npo0Ou; orpeesieHne KOpHs M-l CTENEHHU, ero CBOMCTBA; CBOMCTBA CTENEHU C PallMOHAJIBLHBIM MTOKa3aTelieM;
YMETh: TPHUBOJIUTH TPUMEPHI, ONMPEACIATh IMOHATHS, MOAOUpPATh ApPTyMEHTHI, (OPMYIUPOBATH BBIBOJIEI,
MPUBOJIUTh  JTOKA3aTEJIbCTBA, Pa3BEPHYTO OOOCHOBBIBATH CYXKICHUS;, TIPEIACTABIATh OCCKOHEYHYIO
MEePUOANYECKYI0 ApoOb B BHAE OOBIKHOBEHHOW IpoOM; HaXOIUTh CYMMY OECKOHEYHO YOBIBarollen
r€OMETPUUYECKON MPOTPECCUU; BBIOIHATH MPEoOpa30BaHUs BBIPAKEHUN, COIACPKALIUX PAJAUKAIBI;, pellaTh
MpOCTEHIINe YpaBHEHHsI, COJEpIKAIINe KOPHU M-I CTETEeHU; HAXOAUTh 3HAUCHUS CTENIEHU C PAllMOHATBLHBIM
MOKa3aTesIeM.

2.Crenennass pynkuus CrenenHas QyHkius, e¢ cBoiictBa M rpaduk. PaBHOCUIbHBIE ypaBHEHHUS U
HepaBeHCTBa. MppannonanbHble ypaBHeHus1. OCHOBHBIE LI€TH: (OPMHUPOBAHUE MPEICTABICHUI O CTENEHHOMN
(GyHKIMH, O MOHOTOHHOW (yHKIMH; (OPMHUPOBAHHWE YMEHMH BBINOJHATH NPEOOpa3OBaHHUE JIaHHOTO
YpaBHEHUsI B ypaBHEHHUE-CIEACTBHE, pacIIUpPeHHs] 00JacTU ONpENeNIeHUs, IPOBEPKU KOpHEH; OBIIaJiCHUE
YMEHHEM pellaTh UppallMOHAIbHbIE YPAaBHEHUs METOJIOM BO3BEICHUS B KBajpaT 00eux yacTeid ypaBHEHUS,
MIPOBEPKHU KOPHEW ypaBHEHUS; BBINOJHITH PaBHOCUJIbHBIE MPEeOOpa30BaHUS YpaBHEHHUS U ONPEIEINATh
HEpaBHOCUJIbHBIE MpeoOpa3oBaHusl ypaBHEHUA. B pe3ynbrare U3yuyeHus TeMbl yJalluecs TOJKHBI: 3HATh:
CBOMCTBa (YHKIMH; CXeMy HCClIeoBaHUS (YHKIMM; OIpeJesieHue CTeNeHHONH (YHKIMM; TMOHATHE
UppalMOHAJIbHO YPaBHEHHUS; YMETh: CTPOUTh IpadUKM CTENEHHBIX (YHKIUH MpHU pa3inYHbIX 3HAUYEHUSIX
noKaszartessi; ucciaenoBaTh (PyHKIMIO MO cxeMe (OMUCHhIBaTh CBOWCTBA (YHKIMH, HAXOIUTh HAUOONBIINE U
HalMEHBIIME 3HAYEHUs);pelllaTh MPOCTEHIINE ypaBHEHHs M HEpaBEHCTBAa CTAaHIAPTHBIMH METOJaMH;
n300pakaTh MHOXKECTBO PELICHUI HEPAaBEHCTB C OJJTHOW NMEepeMEHHOMN; MPUBOAUTH MPUMEPHI, 000CHOBBIBATH
CYXJCHMs, TOAOMpaTh apryMeHThl, (QOPMYJIUPOBATh BBIBOJBI, pelIaTh pallOHAJIbHbIE YpaBHEHUS,
npuUMeHsisi (GOpPMYJIbI COKPAIIEHHOTO YMHOXEHHS MpH HUX YIPOUICHUH; pelaTh HppalrdOHaIbHbIE
YpaBHEHHUS, COCTaBJSATh MaTeMaTHYECKHE MOJIEIHM pPEaJbHBIX CUTYallUii; JaBaTh OLIEHKY HH(pOpMAaIHH,
(dakTaMm, porecca, OnpeeNaTh UX aKTYalbHOCTb.

3.llokazareabHass ¢ynkuusi [lokazarenpHas ¢yHkuus, e¢ cBoiictBa U rpaduk. I[lokazaTenbHble
ypaBHeHus. [lokazaTenbHble HepaBeHCTBA. CUCTEMBI MOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB. OCHOBHBIE
nenu: GOpMHPOBAHUE TIOHATUH O TTOKA3aTeIbHON (DYHKIIMU, O CTEMEHU C MPOU3BOJBHBIM JIEHCTBUTEIBHBIM
MoKasarejeM, O CBOMCTBaxX MoKa3aTelbHON (QyHKIMHU, O Tpaduke (YHKIHH, O CUMMETPUU OTHOCHUTEIHHO
OCH OpJWHAT, 00 JKCIOHEHTe; (OPMUPOBAHHWE YMEHHUs pellaTh MOKa3aTelIbHBIE YPaBHEHUS Pa3IUYHBIMU
METOJlaMH: YPAaBHHUBAHUEM II0Ka3aTeJel, BBEACHHEM HOBOW IIEPEMEHHOM; OBJIAJICHUE YMEHUEM pEILIATh



MOKa3aTeNbHbIe HEPAaBEHCTBA PA3IMYHBIMU METOJIAMH, MCIIONb3Yys CBOWCTBA PABHOCHIIBHOCTH HEPAaBCHCTB;
OBJIaJICHNEC HABBIKAMH DEIICHHUsS CHCTEM IIOKa3aTeIbHBIX YPAaBHEHHI W HEPAaBEHCTB METOIOM 3aMEHBI
NepeMEHHBIX, METOJOM IIOJCTAaHOBKHA. B pe3ymbrare u3y4eHHs TeMbl ydamluecs IOJDKHBI:  3HATh:
OTpeJIeJIeHUE MOKa3aTeIbHOW (PYHKIIMM U €€ CBOMCTBA; METOJbI PELICHHs MOKA3aTEeNIbHBIX YPaBHEHUH H
HEPaBEHCTB W MX CHCTEM; YMETh: OIPEIENATh 3HAUCHHs MOKAa3aTeIbHOM (DYHKIMH MO 3HAYECHUIO e¢
apryMeHTa TMpH Pa3IMYHbIX CIOCO0ax 3agaHus (YHKLIWHU; CTPOUTHh TpaduK MOKa3aTeIbHON (YHKIUY;
MPOBOJIUTH ONKMCAHUE CBOMCTB (DYHKIIMH; MCIOJB30BaTh IpaUK MOKA3aTEIbHON (YHKIUHU JUIS PEIICHHS
YpaBHEHUI M HEPaBEHCTB rpagUyecKUM METOJIOM; pPellaTh MPOCTEHIINE MMOKa3aTelbHbIe YPAaBHEHHUS U UX
CHCTEMBI; pelaTh MoKa3aTeNIbHbICe YPaBHEHHUS, IPUMEHSSI KOMOMHAIINIO HECKOJIBKUX aJTOPUTMOB; peIlaTh
IPOCTEHIIE MMOKa3aTeIbHbIC HEPABEHCTBA U UX CHCTEMBI; pelaTh MoKa3aTesIbHble HEPaBEHCTBA, IPUMEHSS
KOMOMHAITMIO HECKOJIBKHUX aITOPUTMOB; CAMOCTOSATENIFHO MCKAaTh U OTOMPATh HEOOXOJUMYIO ISl PEIICHHUS
yueOHBIX 3a71a4 HHPOPMAIUIO; TIPEABUIETh BOZMOKHBIE TIOCIECTBHSI CBOMX JCHCTBHIMA.

4.Jlorapupmuyeckast pynkuusi Jlorapudmer. CpoiicTBa sorapudmoB. [lecaTnuHble W HaTypajbHbBIE
norapudmbl. Jlorapudmudeckas dyHkuus, e¢ cBoiictBa u rpaduk. Jlorapudmudeckue ypaBHEHHS.
Jlorapudmuaeckue HepaBeHcTBa. OCHOBHBIC IIeNd: (OPMHPOBAHHE TIPEACTABICHUN O Jyorapupme, o0
OCHOBAHUU JIoTapu(dma, 0 JorapupMUPOBAHNH, O JACCATHIHOM Jorapupme, 0 HaTypaJIbHOM Jorapudme, o
dopmyne mepexonma oT JjorapupmMa C OJHUM OCHOBAaHHEM K JOrapupMy C JPYTUM OCHOBAHHEM;
(dbopMHUpoBaHUE YMEHHS IPUMEHATH CBOWCTBA JIorapru(MOB: JorapudM npou3BeAeHus, Jorapu(M 4acTHOTO,
morapudM CTENEeHH, MPHU YIPOIICHUN BBIPAXKEHUHN, COepPKAIUX JTorapu(MBbl; OBJIaIEHUE YMEHUEM pellaTh
norapuMHUUECKUe YpaBHEHUS; IMepexois K pPaBHOCUIBHOMY JOrapu()MHUECKOMYy YypaBHEHHUIO, METOJ
MOTEHIIUPOBAHMSI, METOJI BBEICHUS HOBOI MepeMEHHOM, OBJIa/IeHe HaBbIKaMU PELICHUS JIOTapu(hMUIECKUX
HEpaBeHCTB. B pe3ynbrare M3ydeHHs] TeMbl ydalluecs TOJDKHBI: 3HATh: MOHITHE Jiorapudma, OCHOBHOE
Jorapu(pMHUUECKOEe TOXKIECTBO M  CBOHCTBA JIOrapu(MoB; QOpMylry IMepexoja; OIpe/eiIeHue
norapupmMuueckoii GyHKIMM U ¢ CBOWCTBA; MOHATHE JIOTapu(MUYECKOTO YpaBHEHHUS M HEPABEHCTBA;
METOABI PEUICHHUs JIOTapU(PMUUECKUX YpPAaBHEHMIA; alTOPUTM pEUICHHS JIOTapu(MUUECKUX HEPABEHCTB;
YMETh: YCTAHABIMBATh CBS3b MEXKAY CTENEHBIO M JIOTapU(pMOM; BBIUMCIATH JIOTApU(PM YHCIA IO
OIpeJIeJIEHUI0; MPUMEHSATh CBOICTBa JIorapu(MoB; BbIpaXaTb JaHHBIA JorapupM uepe3 AECATUYHBIA U
HaTypaJbHbII; MPUMEHATH OIpeaesieHHe JorapupmMuueckoil (yHKIMH, €€ CBOMCTBA B 3aBUCHMOCTH OT
OCHOBAHUS; ONpPEAENATh 3HaYeHHe (YHKIMU MO 3HAYCHMIO apTyMEHTa MPHU Pa3IUYHBIX CIoco0ax 3aJaHus
GbyHKIMU ;pemarh MpocTeiine jgorapu(MUYECKUe YpaBHEHHS, UX CHUCTEMbI, NPUMEHATh pPa3JInYHbIE
METOABl JJIi pelleHHus JorapuMUUECKUX YpaBHEHHH; pemaTe mpocTeliine Jorapupmuyeckue
HEPaBEHCTBA.

S. Tpuronomerpuyeckue gopmyJnsl Paanannas Mepa yria. IIoBopoT ToUkM BOKpYr Hayajla KOOpAWHAT.
Omnpenenenue cuHyca, KOCHHyca M TaHI'€HCA. 3HAKU CHHYCA, KOCHHYCAa U TaHT'€HCA. 3aBUCUMOCTb MEXKIY
CUHYCOM, KOCMHYCOM M TaHT€HCOM OJHOT0 M TOro ke yria. TpuroHomerpuyeckue ToxkaecrBa. Cunyc,
KOCHHYC U TAaHI€HC YIIoB o U 0. DOpMyIbI CIIOKEHHUSA.. CHHYC, KOCHHYC W TaHI€HC ABOWHOIO YIJIA..
@opmynsl npuBeneHus. Cymma U pa3sHOCTh CMHYCOB. CyMMa M pa3sHOCTb KOCHHYCOB. OCHOBHBIE LIEJH:
¢dbopMHpoBaHUE MPEACTABICHUN O paMaHHOW Mepe yria, O MEepeBOJe PagHMaHHOW MEpbl B TPAJyCHYIO H
HA00O0POT, TPayCHON - B PaJMaHHYIO; O YUCIOBOM OKPY)KHOCTH Ha KOOPIAMHATHOM IMJIOCKOCTH; O CHHYCE,
KOCHHYCE, TaHT'€HCE, KOTaHIeHCe, MX CBOWCTBAaX; O YETBEPTAX OKPYXKHOCTH; (HOPMUPOBAHHE YMEHHI
yIpoLaTh TPUTOHOMETPUUYECKHUE BBIPAXKEHUs OIJHOIO apryMeHTa; JOKa3blBaTh TOXKAECTBA; BBIIOJIHATH
npeoOpa3oBaHuE BBIPAXKEHUH TOCPEICTBOM TOXKIECTBEHHBIX IpeoOpa3oBaHMi; OBJaJEHHE yMEHUEM
MPUMEHSTh POPMYJIbl CHHYCa U KOCHHYCa CYMMBbI M Pa3HOCTH, (OPMYJIbl IBOMHOTO yrila AJis YIPOIICHUS
BBIpQXEHUI; OBJa/IeHWE HaBBIKAMM HCIOJB30BaHUA (GOpMyN mpuBeneHUs U (HopMmyn npeodpa3oBaHUs
CYMMbI TPUTOHOMETPHYECKMX (QYHKIMH B mpousBelneHue. B pesynbTaTe H3ydeHHs TEMbl yyaliuecs
JOJDKHBL: 3HATh: IOHATHUS CHHYCA, KOCUHYCA, TAHT€HCA, KOTAHT€HCA MPOU3BOJBHOTO YIJIA; paJUaHHON MephI
yria; KaK ONpeNelsATh 3HaKU CHUHYCa, KOCUHYCAa U TaHI€HCA IIPOCTOT0 ApryMEHTa II0 YETBEPTSAM; OCHOBHBIE



TPUTOHOMETPUUECKHE TOXKAECTBA; JOKA3aTeIbCTBO OCHOBHBIX TPUTOHOMETPUUECKUX TOXKJIECTB; (HOPMYIIbI
CHUHYyCa, KOCHMHYCa CYMMbI M pa3HOCTH [JBYX VIJIOB; (OpMyibl JBOMHOrO yria; BbIBOA (QopMys
MPUBEICHUS; YMETh: BbIpaXKaTh paJlaHHyI0 Mepy yria B rpagycax U Ha000pOT; BHIYUCIATH CUHYC, KOCUHYC,
TAHI'€HC U KOTAHIEHC YIJIa; MCHOJIb3YyS YHUCIOBYIO OKPYXHOCTb ONPEAENATh CHUHYC, KOCHUHYC, TaHIE€HC,
KOTaHI'€HC IPOM3BOJIBHOTO yIJja; ONPENENATh 3HAKU CHHYCa, KOCHMHYCA, TaHI€HCa, KOTaHI€Hca I10
YEeTBEPTAM; BBIINOJHATH IPEOOpa3OBaHUE IPOCTBIX TPUTOHOMETPUUYECKUX BBIPAXKEHUN; YHpOILIATh
BBIPQKEHUSI C MPUMEHCHHEM TPUTOHOMETPUYECKUX (OpMyI; OOBACHATh HM3YUYCHHBIE IOJOXKEHHUS Ha
CaMOCTOSITENIbHO ~ MOJOOpAaHHBIX KOHKPETHBIX IpuMepax; pabotaTh ¢ Yy4yeOHUKOM, OTOUpaTh U
CTPYKTYypUPOBaTh MaTepHall; IMOJIb30BATHCS HHIMKIONEANEH, CIPaBOUYHON JHUTEpaTypoi; NPEeABUICTD
BO3MO>KHBIE TMOCJIE/ICTBUS CBOUX JCHCTBHIA.

6. TpuronomeTrpuyecKkne ypaBHeHusi YpaBHEHHE COS X = a. YpaBHeHue Sin X = a. YpaBHenwue tgX = a.
Pemenue Tpuronomerpuueckux ypaBHeHU. OCHOBHBIE LieiH: (OPMUPOBAHUE MPEICTABICHUN O PEIICHUU
TPUTOHOMETPUYECKUX YpPaBHEHHI Ha YHCIOBOW OKPYXHOCTH, 00 apKKOCHHYCE, apKCHHYCE, apKTaHTEHCE,
apKKOTaHreHce 4ucia; (OpMUPOBAHUE YMEHUH pEHICHUs MPOCTEHIINX TPUTOHOMETPHUUECKUX YPAaBHEHMIA,
OJIHOPOJIHBIX TPUTOHOMETPUYECKUX YPAaBHEHM;, OBJIAJIECHUE YMEHHEM peIlaTb TPUTOHOMETPUUYECKUE
ypaBHEHHUS METOAOM BBEJCHUS HOBOM MEPEMEHHOW, METOJOM Pa3JI0KECHUsI HA MHOXHUTEIH; PacCIIupEeHUE 1
00001IeHIEe CBEICHUIA O BUIaX TPUTOHOMETPHUYECKUX ypaBHEHUH. B pe3ynbrare H3ydeHus TEMbI yJariuecs
JNOJDKHBI:  3HATH:ONpPEICICHUEe apKKOCHHYCa, AapKCHHYCa, apKTaHTeHca W (OPMYIbl JUISl PEIICHUS
MPOCTEHIINX TPUTOHOMETPUUECKHX YpPAaBHEHUH; METOIbl DPELICHUS TPUTOHOMETPUYECKUX YpPaBHEHUN;
yMETb: peliaTh MPOCTEUIINE TPUTOHOMETPUYECKHE YpaBHEHHs TO (opmyrnaMm; pemarh KBaapaTHBIC
ypaBHEHHsI OTHOCUTEJIBHO SiN, COS, tg u Ctg; onpeaensiTh OHOPOAHBIC YPABHEHHUS IEPBOIl U BTOPOil CTEIICHH
U pellaTh UX M0 aJroOpuTMYy, CBOJIS K KBaJPAaTHBIM; IPUMEHATh METO/ BBEJACHUS HOBOM NIEPEMEHHOM, METO/
Pa3oKEHUsT HA MHOXKHUTENU MIPU PEIICHUH TPUTOHOMETPUUECKUX YPaBHEHUN; apryMEHTUPOBAHO OTBEYATh
Ha MMOCTaBJIEHHBIE BOMPOCHI; OCMBICIMBATH OIIMOKA M YCTPaHATh MX; CAMOCTOSTEIHLHO UCKATh U OTOMpaTh
HEOOXOIUMYO JUISl pEIICHHS YIeOHBIX 3371a9 WH()OPMAIIHIO.

7. IlpsiMble U IJIOCKOCTH B IpocTpaHcTBe. OCHOBHBIE TIOHATHS CTEPEOMETPUH (TOUKA, MpsAMas,
MIJIOCKOCTh, MPOCTPAHCTBO). [ToHsITHE 00 aKCMOMATHYECKOM CIIOCO0€ MOCTPOCHHS TEOMETPHH.
[Iepecekaronuecs, napajyiesbHbIE U CKPEIIMBAIOIIMECS IPSIMBbIE. YTOJ MEXAY IIPAMBIMU B IPOCTPAHCTBE.
[lepnenaukynspHOCTb NpsAMBIX. [lapannenbHOCTh U NEPHIEHANKYISIPHOCTD NPSAMON U MJIIOCKOCTH, IPU3HAKU
u cBoiicTBa. Teopema o Tpex nepneHauKyisapax. IlepnenauKynsp U HaKJIOHHAs! K INIOCKOCTH. YTOJI MEXAY
IPSIMOM U TNIOCKOCTHIO. [lapaliebHOCTh IITOCKOCTEN, IEPIEHANKYIISIPHOCTD IUIOCKOCTEN, TPU3HAKU U
CBOMCTBA. JIByrpaHHBIN yroJl, JMHEMHBIA Yroi IBYTPaHHOTO yruia. PaccTossHue OT TOUKH 10 IUIOCKOCTH.
PaccrosiHMe OT psAMOIi 10 MIIOCKOCTH. PaccTosiHue Mex 1y napajulesIbHBIMU INIOCKOCTAMHU. PaccTosiHue
MEX1y CKPELIUBAIOIIUMUCS TPSIMbIMH.

Mmuororpannuku. Bepumnel, peOpa, rpanu MHororpanHuka. Pazseprka. MHororpansslie yribl. Boimykibie
MHororpaHHuku. [Ipusma, ee ocHoBaHUsI, 00KOBBIE peOpa, BbICOTa, OOKOBasi MOBEPXHOCTh. [IpsmMas u
HakJIoHHas npu3Ma. [IpaBunbHas npusma. [lapamnenenunen. Ky6. [lupamuna, ee ocHoBanue,

60KoBBIE pedpa, BbICOTa, OOKOBasi MOBEPXHOCTh. TpeyronabHast nupamuia. [lpaBunbHas nupamua.
VYceuennas nupamuja. [lonsatue o cummerpun B

IpocTpaHCcTBE (LIEHTpaIbHasA, oceBasi, 3epKanbHas). CeueHuss MHOrorpaHHuKoB. [TocTpoeHue ceueHuii.
IIpencraBnenue o NpaBUIbHBIX MHOIOTPAHHUKAX

(TeTpasap, KyO, OKTa3p, TOJEKadIP U UKOCAIIP).

BekTopsl. Bexropsl. Monyns Bektopa. PaBeHcTBO BekTOpOB. Cl10’KEHNE BEKTOPOB M YMHOKEHUE BEKTOPA
Ha yncio. KomnHeapHble BEKTOPBI.

PasnosxeHne BekTopa 1o 1ByM HEKOJUIMHEApHBIM BekTopaM. KoMmrmtanapHbie BekTopsl. Paszioxenue no
TPEM HEKOMILUTAHAPHBIM BEKTOPAM.



8. IloBTopenme kypca marematukum 10 xmacca CremeHHas, TOKa3aTelbHas W JorapupMuyeckas
¢yHkuuu. PemieHne MoKa3zaTeNbHBIX, CTENEHHBIX W JIorapu(MUYECKUX ypaBHeHUWil. Pemienue
[IOKa3aTeIbHbIX, CTEMEHHBIX M JIOTapU()PMUYECKHX HEPaBEHCTB. TpPUIrOHOMETpPUUYECKHE (OPMYJIBI.
Tpuronomerpuueckue TOXAeCTBA. PellleHHEe TPUIOHOMETPUYECKUX YPABHEHUM. Pemenne cucrem
MOKa3aTeIbHBIX U JIorapu(MUUECKUX ypaBHeHUH. TekcToBbIe 3aaul Ha MPOLECHTHI, 1BHKeHne. OCHOBHBIE
nenu: o0OOIUTh M CHUCTEMAaTH3MpOBaTh Kypc MareMaTHkd 3a 10 kjacc, pemias TECTOBBIC 3aJaHUsS TI0
cOOpHUKaM TPEHUPOBOYHBIX 33/1aHUH 110 moAroToBke K EI'D; co3nars yciaoBus AJis TIIOIOTBOPHOTO YUACTHS
B pabote B rpymnmne; (GpopMHUpOBaTh YMEHHS CAMOCTOSITEIbHO U MOTHBMPOBAHHO OPraHU30BBIBATh CBOIO
NESTEIBHOCTD.

Coaep:xanue kypca B 11 kiacce

1. Tpuronomerpuuyeckue (GyHKIHH OG6nacTh  OmpeAeNeHUs] W MHOMKECTBO  3HAYCHHI
TPUTOHOMETPHYECKUX (pyHKIUA. YETHOCTD, HEYETHOCTD, MEPUOIMYHOCTD TPUTOHOMETPUYECKUX (DYHKITHHA.
CpoiictBa u rpaduku QyHKIHE Y = COS X, Y = Sin X, Yy = tg X. OcHoBHbIC Heau: (OPMHUPOBAHHE
npejcTaBieHUd 00 00JacTH ONpeAeIeHUS M MHOXECTBE 3HAYCHHH TPUTOHOMETPHUCSCKHX (GYHKIHHA, O
HCUCTHOW M YETHOM (YHKIHUAX, O MEPHOAUYECKON (PYHKIMU, O Mepuoje (YHKIUH, O HAUMEHBIIEM
MOJIOKUATEIIBHOM  epuojie; (HOpMHUPOBaHHE YMEHHH HAXOJUTh O0JACTh OIpPEACICHUS M MHOXECTBO
3HAYCHHUH TPUTOHOMETPUIECCKUX (DYHKIIUH CIIONKHOTO apryMEHTa, MPEICTABICHHOTO B BUIE APOOH U KOPHS;
OBJIaJICHHE YMEHHEM CBOOOJHO CTPOHTH TpPaGUKd TPUTOHOMETPUYECKUX (YHKIUH M OIKMCHIBATH HX
CBONCTBa; B pesynbTare M3y4eHHUs TEMBI yJalluecs JOJUKHBL 3HATh:00JaCTh ONPEIE/ICHHS U MHOKECTBO
3HAYEHMI JIEMEHTAPHBIX TPUTOHOMETPUYECKUX (DYHKIUI; TPUTOHOMETPUYECKUE (QYHKIMH, HX CBOMCTBA U
rpadHKH; yMETh: HAXOIUTh 00JIACTh OINPEEICHUS K MHOKECTBO 3HAYCHU M TPUTOHOMETPUIECKUX (DYHKITHIA;
MHOYKECTBO 3HaueHU Tpuronomerpuueckux ¢pyukimii Buaa Kf(x) m, rae f(X)- arobast puronomerprueckas
GYHKIMS, JT0Ka3bIBaTh MEPHOAUIHOCT (DYHKIMN C 3a3JaHHBIM IMEPUOJOM; HCCIEI0BaTh (YHKIHIO Ha
YETHOCTh M HEYETHOCTH, CTPOUTHh IPa(UKH TPUTOHOMETPHUYECKUX (YHKIIHIA; COBEpINATh Mpeodpa3oBaHue
rpaduKoB (QYHKIIMIA, 3Has UX CBOMCTBA; pemarh rpaguyecku mpoCTeHIie TPUrOHOMETPHYECKIE YPABHEHHS
1 HEPaBEHCTBA.

2. IIpon3BoaHasi M €€ reOMETPUYECCKHIA CMBICJI.

[TpousBonnas. IlpousBogHas cremenHoit ¢yukiuu. llpaBuna auddepenunpoanus. I[Ipon3BoaHbIe
HEKOTOPBIX JJIEMEHTapHbIX (yHKIUNA. [‘eoMeTpudeckuii CMbICI MPOU3BOAHOW. (OCHOBHBIC IIENH:
dbopMUpOBaHNE TIOHATUH O MTHOBEHHOM CKOPOCTH, O KacaTelbHOW K MIIOCKOW KPUBOM, O KacaTelbHOW K
rpaduky (GyHKIHH, O TPOU3BOJHON (YHKIUH, O (PU3HMUECKOM CMBICIE MPOU3BOIHOM, O T€OMETPUIECKOM
CMBICIIE TIPOM3BOJHOM, O CKOpPOCTH HU3MEHEHUs (QyHKIUU, O Tmpeaesne (YHKIUU B TOUYKE, O
¢ depeHIIMPOBaHUM, O TPOU3BOJHBIX 3JIEMEHTApHBIX (PYHKUMN; (OpMHpOBAHHE YMEHHUS HCIIOJIb30BATh
QITOPUTM HAXOXKJICHUSI TIPOM3BOIHON AJIEMEHTApHBIX (PYHKIIMH TPOCTOTO UM CIOXHOTO apryMEHTa;
OBJIQJICHHE YMEHHUEM HaXOJUTh MPOU3BOAHYIO JFOO0N KOMOMHAIIMU DJIEMEHTAPHBIX (DYHKIIMI; OBIIaJeHUE
HABBIKAMHU COCTAaBJICHHsI YPaBHEHUS KacaTelbHOW K rpaduky (YHKIUU MPU JOMOTHUTEIBHBIX YCIOBHSIX,
HAXOXJCHUS YTIIOBOTrO KOX(pQUIIMEHTa KacaTelbHON, TOYKM KacaHHWs. B pesynbrare M3ydyeHUS TEMBI
ydalniiecs: JTOJDKHBI: 3HATh: MOHATHE MPOU3BOJHONW (DYHKIMHU, (HU3MUECKOTO U T€OMETPUUYECKOTO CMBICIIA
MPOU3BOJIHOM; TOHITHE TIPOU3BOJHON CTEMEHH, KOpHsS; mpaBuia auddepeHIupoBaHus; (OpMYIIbI
MPOM3BOJHBIX JJIEMEHTAPHBIX (DYHKIMH; ypaBHEHHE KacaTedbHOH K Tpaduky (QYyHKIIUH; aIrOpUTM
COCTABJICHHSI YPaBHEHHS KacaTeIbHOW; YMETh: BBIUMCISATH MPOU3BOJIHYIO CTEMEHHONW (DYHKIIMH W KOPHS;
HAXOJIUTh TPOU3BOJHBIE CYMMBI, pa3HOCTH, WPOU3BEACHUSA, YaCTHOTO; MPOU3BOAHBIE OCHOBHBIX
dJIEMEHTapHBIX (YHKIIMWA;, HAXOJWUTh MPOU3BOJHBIE DSJIEMEHTAPHBIX (YHKIHMH CIOKHOTO apryMEHTa;
COCTaBJISATh YpaBHEHHE KacaTelbHOU K Tpaduky (YHKIMM MO aNrOpUTMy; YYacTBOBaTh B JHAJIOTE,
MOHUMATh TOYKY 3pEHHUs coOecelHMKa, MPU3HABaTh NPaBO HA MHOE MHEHHUE; OOBSICHATh H3yYCHHBIC
MOJIOKEHUS Ha CaMOCTOSITENIBHO MOAOOPAHHBIX MpUMEpax; OCYIIECTBISATh MOUCK HECKOIBKHUX CIIOCOOOB



pelieHus, apryMEHTHpPOBATh pPAIMOHAIBHBIN CIIOCOO, TPOBOIUTH JIOKA3aTEIbHBIC PACCYXKICHUS;
CaMOCTOATEIILHO UCKAaTh HEOOXOIMMYIO TSl pelieHrs Y9eOHBIX 3a7a4 HH(POPMAIIHIO.

3.IlpuMeHeHre MPOU3BOJAHON K MCCIAEAOBAHMIO (PYHKUUIA Bospacranne u yObiBaHHWE (QYHKITUH.
OkctpemyMbl GyHKIMH. [IpuMeHeHne Mpou3BOJHON K mocTpoeHuio rpadukoB ¢yHkumii. Hanbonpiiee u
HauMeHbllee 3HadeHuss GyHkuuu. Beimykinocts rpaguxa. Touku mnepernba. OCHOBHBIE — IIEJH:
(dbopMHupoBaHKE TPEACTABICHUNA O MPOMEXKYTKAaX BO3PACTaHHMS M YObIBaHHS (QYHKIUH, O IOCTATOYHOM
YCIIOBUU BO3pacTaHus (YHKIUH, O MPOMEKYTKAX MOHOTOHHOCTH (YHKIMH, 00 OKPECTHOCTH TOYKH, O
TOYKaX MaKCHMyMa U MUHUMYyMa QYHKIIUH, O TOYKAX SKCTPEMYyMa, O KPUTHUECKHUX TOUYKAX; (hopMHUpOBaHHE
YMEHHUSI CTPOUTh 3CKHM3 Tpaduka (yHKIHMH, €CIM 33/JaH OTPE30K, 3HAueHUs (YHKIMHM HA KOHIAX ITOTO
OTpe3Ka M 3HAK TMPOM3BOJHONW B HEKOTOPHIX TOYKax (YHKIUHU; OBJIAJCHUE YMEHHEM IPUMEHSITDH
MIPOM3BOJIHYIO K HCCIeI0BaHUIO (QYHKIMI U TOCTPOEHUIO IpadKOB; OBJIaJIeHUE HaBbIKAMU HCCIIEZIOBATH B
MPOCTEHIINX clydasX (PyHKUMH HAa MOHOTOHHOCTb, HAXOJWUTh HauOoyblliee M HAaUMEHbIIEE 3HAYCHUS
GbyHKIMH, TOUKH nepernda U UHTEPBAIbl BBIMYKIOCTU. B pe3ynpTaTe U3ydeHUs: TeMbl ydyalluecs JOJIKHBI:
3HATh: MOHATHE CTALMOHAPHBIX, KPUTUYECKUX TOUYEK, TOUEK IKCTPEMyMa; KaK MPUMEHSTh NMPOU3BOJIHYIO K
UCCIIEeIOBAaHHIO (DYHKIMI M TIOCTPOCHUIO TPahUKOB ;KaK MCCIIEAOBATh B MPOCTEHIINX CcIydasx (pyHKIUH Ha
MOHOTOHHOCTb, HAXOJUTh HAauOOJbIIee U HAUMEHbIIEE 3HAYCHUS! (YHKINU; YMETh: HAXOAUTh WHTEPBAJIBI
BO3pacTaHus M yObIBaHUS (DYHKIHIA; CTPOUTH ICKU3 Trpaduka HENpephIBHON (YHKIHMHU, ONpENEICHHON Ha
OTpe3Ke; HAXOAUTh CTAIIHOHAPHBIC TOYKH (DYHKIIMU, KPUTHICCKUE TOYKH U TOYKH IKCTPEMYyMa; MPUMEHSTh
MIPOU3BOJIHYIO K UCCIIEOBAHUIO (DYHKIIUI U TIOCTPOEHUIO rpauKOB; HAXOAUTH HAUOOJIbIlIEEe U HAUMEHbIIIEEe
3HaueHue QPyHKIHUU; paboTaTh ¢ yUeOHHUKOM, OTOUPATh U CTPYKTYpUPOBATH MaTepHall.

4.IlepBooOpa3nass u uHterpaid  IlepBooOpaznas. IlpaBwia HaxoxaeHus nepBooOpasHbiX. [limomansb
KPUBOJIMHEWHOM Tpamenuu W MHTerpaj. Beruucienue umHTerpanoB. BeruncieHue miomajeil ¢ moMoubo
unTerpanoB. OcHOBHbIE 1enu: (HOpMHUPOBAHHE MPEICTABICHUNH O MEpPBOOOpa3HON (YHKIMH, O CEMEHCTBe
nepBooOpasHbIX, 0 aubdepeHINPOBaHUN U WHTETPUPOBAHUHU, O TaOIUIlE MEPBOOOPA3HBIX, O MpaBUIIAX
OTBICKaHUsl MEePBOOOPa3HBIX; (popMHpOBaHHE yYMEHHUN HAXOAUTH IS (QYHKIMHU MEepBOOOpa3HYI0, rpaduk
KOTOPOH TPOXOIUT HYepe3 TOUKY, 3a/JaHHYI0 KOOpPJMHATAMH; OBJIQJICHWE YMEHHEM HaXOAWTh IUIOIMIAIb
KPUBOJIMHEWHON Tpareluu, orpaHuueHHoi rpadukamu dynkuuit Y = f(X) u y = g(X), orpaHudeHHO
npssMbIME X = a. X = b, ockto Ox u rpadukom y = h(X). B pe3ynbrare u3ydeHus: TeMbl y4aIinuecs TODKHBL:
3HaTh: TIOHSATHE TMEPBOOOPAa3HOM, WHTErpajia; TpaBWIa HAXOXKICHHUS MEpPBOOOPA3HBIX; TaOIHIly
nepBooOpasHbix; ¢opmyny Hprotona JleiiOHuia; mpaBuia MHTETPUPOBAHUSA;, YMETh: MPOBOAUTH
MH(GOPMAIIMOHHO-CMBICTIOBOIl aHAJIM3 MNPOYHUTAHHOTO TEKCTa B Yy4yeOHMKE, YYacTBOBAaTh B JIMAJIOTE,
MPUBOJIUTH IPUMEPHI; APTYMEHTHPOBAHO OTBEYATh HA MOCTABJICHHBIE BOIIPOCHI, OCMBICTUBAThH OIIUOKU U UX
yCTpaHsTh; JAOKa3bIBaTh, YTO JaHHAs (PYHKIHUS sBIsSETCS MEpBOOOpa3HON s Apyroi maHHOW (DyHKIIMU;
HAXOJUTh OJIHY W3 TIEPBOOOPA3HBIX UL CYMMBI (DYHKIIMH U Tpou3BeneHUs (QYHKIIMH Ha YHUCIIO, UCTIOTIB3YS
CTpaBOYHBIE MaTEpHaJbl; BBHIBOJUTH IMPaBHJa OTBICKAaHUS TEPBOOOPA3HBIX; M300pakaTh KPHUBOJIHMHEHHYIO
Tparenuio, OrpaHUYeHHYI0 TrpaduKaMu AIIEMEHTAPHBIX (PYHKIUH; BBIYUCIATH MHTETPAT OT dJIEMEHTApHON
GbyHKIMH MpocToro aprymenta mo ¢opmyne HproroHa JleliOHMIIa ¢ TOMOIIBIO TaOIHIIBI IEPBOOOPA3HBIX U
MPaBWJI UHTETPUPOBAHUS;, BBIYUCIIATD IUIOMIAAh KPUBOIUHEHHON Tpamnenuu, OrpaHUYeHHON MPSIMBIMH X = 8,
X = b, ocbto Ox u rpadukomM KBaapaTHYHOW (YHKIMHU; HAXOIUTH ILJIOIIAh KPUBOJIMHEHHON Tparmenuu,
OTpaHUYEHHOW MapaldollaMu; BBIYUCIATH MYyTh, MPOWUJCHHBIA TEIOM OT Hayalla JBIIKEHHUS J0 OCTaHOBKH,
€CITM M3BECTHA €r0 CKOPOCTb; MPE/IBUCTh BO3MOXHBIE IOCIIEACTBUS CBOUX JICHCTBHIA; BIa/leTh HaBbIKAMH
KOHTPOJISI M OLIEHKU CBOEH J1eATEIIbHOCTH.

5.9/1eMeHTHI MATEMATHYECKOH CTATHCTHKH, KOMOMHATOPMKH M TeOpPHHU BeposiTHOcTeil TalGnuyHoe u
rpaduuecKkoe MpeACTaBICHUE MaHHBIX. UMCIIOBBIE XapaKTEPUCTHKH pPAIOB JAaHHBIX. [loouepénnbiii u
OJIHOBPEMEHHBI BHIOOP HECKOJBKHUX 3JIEMEHTOB M3 KOHEYHOro MHOXkecTBa. DopMyIbl yuciia nepecTaHoBOK,
coueTaHui, pasmeunieHuil. Pemenue komOuHatopHbix 3amad. Popmyna Ounoma Herotona. CBoiicTBa



OMHOMHHAIBHBIX KodhdurmenToB. TpeyronpHuk Ilackans. DnemMeHTapHbIE M CIOXKHBIE COOBITHSA.
PaccmoTtpenue ciydaeB: BEpOSTHOCTh CyMMBbl HECOBMECTHBIX COOBITHH, BEPOATHOCTh MPOTUBOMOIOKHOTO
coObiTud. [loHATHE O HE3aBUCUMOCTU COOBITHUH. BeposTHOCTH M cTaThcTHYecKas 4acTOTa HACTYIUICHUS
coObITH. Pemenue mpakTUYecKux 3a/1a4 ¢ MPUMEHEHHE BEPOSITHOCTHBIX MeTO10B. Ciy4aliHbIe BEJIMYHMHBI.
Llentpanpupie TeHIeHIMUA. Mepsl pa3Opoca. Pemenue npaktuueckux 3anad mo teme «CTaTUCTHKAy.
OcHoBHble 1enH: (GopMHpOBaHHE TPEICTABICHUNA O HAYYHBIX, JIOTHUYECKUX, KOMOMHATOPHBIX METOAAX
peleHusl MaTeMaTHIeCKuX 3a7a4; popMUpPOBaHUE YMEHUS aHAIM3HPOBATH, HAXOAUTH PA3IMYHBIE CIIOCOOBI
pellieHrs OJAHOM M TOW e 3aJauu, JAeNaTh BBIBOJBI, pa3BUTHE KOMOMHATOPHO-JOTMYECKOI'O MBIIIJICHHUS;
(dbopMUpOBaHHE MPECTABICHUS O TEOPUH BEPOATHOCTH, O MOHATHUSAX: BEPOATHOCTH, UCIBITAHUE, COOBITHE
(HEBO3MOXHOE U JOCTOBEPHOE), BEPOSTHOCTh COOBITUH, 00BEAMHEHNE U TIepeceueHne COOBITUH, CIIe/ICTBUE
COOBITHS, HE3aBUCUMOCTb COOBITHI; (opMHpOBaHHE YMEHHS BBIYHCIATH BEPOSTHOCTb COOBITHIA,
OIIpEIeNIATh HECOBMECTHBIE U MPOTHBOIOIOKHBIE COOBITHS; OBJIAZICHUE YMEHHEM BBITIOJTHEHUS OCHOBHBIX
orepauuii Hajg COOBITHAMH; OBJIQJICHHWE HABBIKAMHM pPEIICHHs MPAKTHMYECKHX 3a7ad C MPUMEHEHHEM
BEPOSITHOCTHBIX METO/IOB; B pesynprare wu3ydyeHHs TEMBbl Y4YallMecs OJDKHBI: 3HATh: IOHATHE
KOMOWHATOPHOM 3a7auyil ¥ OCHOBHBIX METOJIOB €€ peuieHus (IEepecTaHOBKH, pa3MeEIIeHHs, coueTaHus 0e3
MOBTOPEHUSI U C MOBTOPEHHEM);[IOHSATHE JIOTMUECKON 3a/ayd; MPUEMbl PEHICHUs KOMOMHATOPHBIX,
JIOTUYECKUX 3a7ad; AJIEMEHThl TI'padoBOr0 MOIECIUPOBAHMS, IOHSITHE BEPOSTHOCTH COOBITHI; MOHSATHE
HEBO3MOXXKHOTO M JIOCTOBEPHOTO COOBITHS;, TMOHSATHE HE3aBUCHUMBIX COOBITHI; TOHSTHE YCIOBHOM
BEPOATHOCTH COOBITHIA; TOHITHE CTATUCTUYECKOW YaCTOTHI HACTYIUICHUS COOBITHH; YMETh: HUCIOJIb30BATh
OCHOBHBIE METOJbl PEIICHHS KOMOWHATOPHBIX, JIOTMYECKUX 3ajad; pa3padarbiBaTh MOIEITH METOIOB
pelmeHust 3a1a4, B TOM YUCIIe W MPH TOMOIIHM TpadBOro MOACTUPOBAHUS; MEPEXOIUTh OT WUJCH 3a/a4H K
aHaJIOTUYHOM, OoJjiee MpoCTOM 3amaye, T.€. OT OCHOBHOW NOCTAaHOBKM BOIIPOCA K CXEME; SICHO BBIPAXKaTh
pa3pabOoTaHHYIO HJICI0 33/1a4H; BEIYMCIIATH BEPOSTHOCTD COOBITHI; OMPEAEISTh PABHOBEPOSITHBIE COOBITHS;
BBITIOJIHATh OCHOBHBIC OIEPallii HaJ COOBITHSMH; JOKa3bIBaTh HE3aBUCHMOCTb COOBITHI; HaXOIUTh
YCIIOBHYIO BEPOSITHOCTH; PelIaTh MPAKTUYECKUE 33a4H, IPUMEHSISI METO/Ibl TEOPUU BEPOSTHOCTH.

6. MeToa KOOPAMHAT B MPOCTPAHCTBE.

KOOp,Z[I/IHaTBI TOYKHU U KOOPAWHATBI BEKTOPA. Z[eKapTOBLI KOOpAUHATHBI B IPOCTPAHCTBC. cDOpMyJ'Ia.
PaCCTOAHUA MCKAY ABYMS TOYKaMHU. HpHMOYFOHLHa}I CUCTCMA KOOPAWHAT B IIPOCTPAHCTBC. KOOpILI/IHaTBI
BCKTOpA. CBs3b MCKAY KOOpAUHATAMH BEKTOPOB U KOOPAHWHAT TOYCK. HpOCT@ﬁIlIPIC 3aa4u B KOOpAHUHATax.

BekTtopbl. Moaynb BekTopa. PaBeHCTBO BeKTOpOB. Ci105K€HHE BEKTOPOB U YMHOKEHHE BEKTOPA HA
ymucno. Koopnunaatel Bektopsl. CkansipHOE MPOU3BEIEHUE BEKTOPOB. JlInHA BEKTOpa. YTOI MEXIy
BCKTOpaMH. CKaJ'ISIpHOG IMPONU3BCACHUC BEKTOPOB. Brraucnenue YTJIOB MEXKAY MPAMBIMU U ITIJIOCKOCTAMMU.
YpaBHEHHE IOCKOCTH.

7. IBnaxenus. [lonstue cummerpun B npoctpaHcTBe. LleHTpanbHas cuMMeTpus. 3epKaibHas
cummertpusi. OceBas cummerpus. [lapannensusiii nepenoc. [IpeodpazoBanus nogobus™*. CuMmMeTpust B
KyOe, mapasuienenumneze, npusMe u nupamuse. [lpumepsl CMMMETpHH B OKpPY>KalOIIeM MUpE.

8. Tesa Bpamenus. I{uannap, KoHyc u map.

Tena Bpamenus. [loBopot Bokpyr npsamoii. [lonstue nnnuaapa. Humuaap. Konyc. ¥YcedeHHslil KoHYC.
Codepa. YpaBHenue chepsl. BzanmHoe pacnionoxenue cdepsl u miockocT. KacarenbHas mI0CKOCTh K
chepe. [nomans chepsr.

9. O0beMBbI M MJIOIIAH MOBEPXHOCTH TeJI.

[Tonsitue o6beMa. OOBEM NPAMOYToJbHOTO Mapaenenumnena. O6beM NpSIMOyroabHONH MTPU3MBIL,
OCHOBAaHHMEM KOTOPOH SIBISAETCS MPSAMOYTOJIBHBIA TPEYTOJIbHUK.



O06nem npsimoii mpu3Mel U uuHApa. [Ipusma, ee ocHoBaHue, 60KOBBIe pedpa. BricoTa, GokoBas
noBepxHOCTh. [Ipsimast u HakoHHas nmpusma. [lupamuza, ee ocHoBaHUE , OOKOBBIE pedpa, BbICOTa, OOKOBast
MOBEPXHOCTh. TpeyronbHas nmupamuaa. [IpaBunsHas nupamuaa. YcedeHHnas nupamuaa. O0beM HaKIIOHHOM
MIPU3MBI, TUPaMUBI U KOHYca. Bbrunciienne 06beMOB Tell ¢ MOMOIIbI0 HHTerpaia. O0beM HaKIIOHHOM
npu3Mbl. O0beM nupamuabl. O0beM konyca.Cedenue Kyda, mpu3Mbl, upaMusl. [Ipencrasienue o
MPABWJIBHBIX MHOTOTPaHHHUKAX (TETpadap, KyO, OKTadap, JOJACKAdAP U HKOCAdIP).

[ap u chepa, ux ceuenus. KacarenpHas uiockocts k cepe. O6bvem mapa u miomanb chepsr. OobeM
IIAPOBOT'0 CErMEHTA, APOBOT0 KOHYCa, CEKTOopa. YpaBHEHUE CHephl U MIOCKOCTH.

10. Hroromsoe mnoBTOpenue kypca marematukm 10-11kmaccoB. Yucna u anreOpanyeckue
npeoOpa3oBanus. YpaBHeHus. HepaBencrBa. CucteMsl ypaBHEHHH 1 HepaBeHCTB. [Ipon3BoaHas GyHKIUN U
ee IMpUMEHEeHHe K peuieHuro 3agad. OyHkuuu u rpaduxu. TekcToBble 3a7aydl Ha MPOLIEHTHI, JBUKEHHUE,
nporpeccuu. OCHOBHBIE LIeIH: 0000IIEHNE U CHCTEMaTU3alusl Kypca ainreOpsl U Hadan aHanmsa 3a 10- 11
KJIACChI; CO3/JaHKE YCIOBUHU IS TUIOJIOTBOPHOTO YY4aCTHs B TPYNIIOBOM padoTe, it GopMUpOBaHUS YMEHUS
CaMOCTOSITENTbHO M1 MOTHMBHPOBAHHO OPTaHU30BBIBATH CBOIO JIEATEILHOCTh; (POPMHPOBAHUE MPEICTABICHHI
00 MaesX M MEeToJax MaTeMaTHKH, O MaTeMaTHKE KaK CPEJICTBE MOJEIMPOBAHUS SIBICHUH W TPOILIECCOB;
pa3BUTHE JIOTMYECKOTO W MAaTEeMAaTUYECKOIO MBIIUICHUS, HHTYUIMHM, TBOPYECKHX CIIOCOOHOCTEH;
BOCIIUTAHHE IOHMMAaHMS 3HAYUMOCTM MaTeMaTUKU JJs  OOIIECTBEHHOIo Iporpecca. AKCHOMBI
crepeomeTpun. [lapamienbHOCTh HPSMBIX, MApPAJUIEAbHOCTh MPSIMOM M IUIOCKOCTH. CKpelMBaromuecs
npsmele. [lapannensHocTs 1uiockocteil. IleprnenaukynspHOCTs NMpsiMON M IIIOCKOCTH. Teopema o Tpex
MEPHNEHIUKYISIPAaX. YIoll MEXAy NpsIMOM M IUIOCKOCTBIO. JIByXrpaHHslid yroi. IlepneHaukynspHOCTBH
I10cKoCcTel. MHOTOrpaHHUKU: Napajuleenune, Npru3Ma, IupamMmia, iomaal UxX nopepxHocreil. Bektopsl
B nipocTpaHcTBe. [eiictBus Hax BekTopaMu. CKalsipHOE NPOU3BEACHUE BEKTOpOB. Llunuuap, KoHyc u miap,
iouiaay ux nosepxHocreid. OoveMsel Ten. KomOuHaus ¢ onvcaHHbIMU cepamu.

TemaTtnueckuii TUIaH:

10 xnacc

No Tema KonnyecTBOo 4acoB (B TOM uucie
n/m U K/p)
1. IToBTOpeHue Kypca ajreOpbl OCHOBHOM HIKOJIBI 11

2. JlemuMocTh 8

3. MHorousieH. Anredpanyeckie ypaBHEHHsI 30

4. CreneHs ¢ 1eHCTBUTENBHBIM I10KA3aTEIEM 15

5. CrenenHast GyHKIMS 16

3. IToka3zarenbHas QyHKIMS 11

4, Jlorapudmuueckas GpyHKIus 18

S. Tpuronomerpuueckue GopmyIbl 24

6. Tpuronomerpuyeckue ypaBHeHHs 20

7. Beepnenue. [Ipenmer crepeomerpus. 3

8. [TapamienbHOCTh NPSAMBIX U INIOCKOCTEN 16

9. [lepneHMKyISIpHOCTh NPSAMBIX U INIOCKOCTEN 17
10. MHororpanHuKu 14
11. HekoTtopsle cBeleHNs 13 IIaHUMETPUH. 12

12 IToBTOpeHune kypca marematuku 10 kiacc 23

Konrtpomnsasie padotsi: 13 wacos + 1 JIKP B popmare EI'D




11 xnacc

No Tema KonnyecTBOo 4acoB (B TOM uucie
/1 U K/p)
1. IToBTOpenue kypca anreOpsl 1 Havana aHanu3a 10 kiacce 12

2. Tpuronomerpuueckue GyHKINU 25

3. [TpounsBoHas U €€ TEOMETPUICCKUNA CMBICIT 25

4. [TpumMeHeHrne TpON3BOTHON K MCCIIEIOBAHNIO (DYHKIIMN 20

5. [TepBooOpasHast u HHTETpa 20

6. KombunaTtopuka 9

7. DJIEMEHTHI TEOPUHU BEPOSITHOCTH 7

8. YpaBHEHUs 1 HEPABEHCTBA C IBYMs ITE€PEMEHHBIMU 24

0. Meroxa KOOpAUHAT B IPOCTPAHCTBE 15
10. Tena BpameHus: MUWIMHIP, KOHYC, Iap 17
11. OOBEMBI | TJIONIAIH TOBEPXHOCTH Tl 22

12 HroroBoe nmoBTOpeHME 42

Monynb «Anredpa v Hayajla MaTeMaTHYeCKOro aHainuza» - 6 yacoB + 4 JIKP B popmare EI'D

Mopyns «I'eomeTrpusi» - 4 yaca




