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JlanHas pabouass mporpamma mo wmarematuke it 10-11 ximaccoB (mMpouibHBIN ypOBEHB)
COCTaBJICHA HA OCHOBE aBTOPCKOU mporpaMmmbl: [Iporpammer. MaTtemaTtuka. 5 — 6 kiaccel. Anredpa 7 — 9
KJIacchl. AnreOpa W Havyaia MareMarndeckoro ananuza. 10 — 11 kmaccsl (mpoduiabHbIN YPOBEHB) / aBT.-
coct. I.1. 3yGapesa, A.I'. MopakoBud. — 2-¢ u3., uctp. u gom. — M.: Maemo3uHa, 2014. — 63 c.

Jyis peanu3anuu mporpaMMHOTO COZCPKAHUS HUCTIOIB3YIOTCS yaeOHukn Mopakosud A.I'. Anrebpa
Y Havasia aHaiu3a. ba3oBelid U yriy6ieHHbIH ypoBeHb. YacTh 1. YueOnuk 10 kiacc. Yactp 2. 3amauyHuk
10 xmacc. Muemosuna 2014; Mopakosuu A.I'. Anre6pa n Havayna aHanusa. [IpoduibHBI ypOBEHbB.
Yacts 1. Yuebnuk 11 kinace. Yacts 2. 3apaunuk 11 kimacc. Muemosuna 2014;

B npoduneHOM Kypce conepxaHue OOpa3oBaHMs, IPEACTABICHHOE B OCHOBHOW IIIKOJE,
pa3BHUBAeTCA B CIEAYIONINX HAIPABICHUSX

* pa3BUTHE U COBEPIICHCTBOBAHUE TEXHUKU aireOpanveckux MpeoOpa3oBaHUM, perIeHus
YpPaBHEHUI, HEPABEHCTB, CUCTEM;

* CHUCTeMaTH3allis W PACHIMPEHUE CBEICHUH O (QYHKIMSIX, COBEPIICHCTBOBAHHE TpadUUECKUX
YMEHHMIi; 3HAKOMCTBO C OCHOBHBIMH HJCSIMH W METOJAAaMHM MaTeMaTHYeCKOTO aHajau3a B o0beme,
MO3BOJISIIOIIEM HCCIEAOBAaTh d3JEMEHTApHblE (QYHKIMH U pellaTh MPOCTEUIINE T'e€OMETPUUYECKUE,
(du3nyuecKkre u Ipyrue NpuKIaaHbIe 3a1a49u;

* pa3BUTHE NPEJCTABICHUNH O BEPOSITHOCTHO-CTATUCTHMUECKHUX 3aKOHOMEPHOCTSAX B OKPYXKAIOLIEM
MHUpE;

* COBEpIICHCTBOBAHHWE MAaTEMaTHYECKOTO0 PAa3BUTUS [0 YPOBHS, MO3BOJIAIONIIETO CBOOOJIHO
MPUMEHSITh U3y4eHHbIE (AKThl U METOIBI MIPU PEIICHUHU 3a7a4 U3 Pa3TUYHBIX Pa3JesioB Kypca, a TaKxke
WCIIOJIh30BaTh UX B HECTAHJAPTHBIX CUTYaIIHSIX;

* popMUpOBaHUE CIOCOOHOCTH CTPOUTH U MCCIIEI0BATh MPOCTEMIINEe MaTeMaTHUYECKUE MOETU TIPU
pElIeHnN TPUKIATHBIX 337134, 33/1a4 M3 CMEKHBIX IUCIMILIUH, YIIyOieHue 3HaHHH 00 0COOEHHOCTSAX
MPUMEHEHHS] MaTeMaTHYeCKUX METOJIOB K HCCIIEI0OBAHHUIO MTPOLIECCOB U SBIEHUI B IPUPOJIE U OOIIECTBE.

JanHas nporpamma paccuuTaHa Ha 4 4yaca B Henemwo; 136 dacoB B rop, 272 yaca 3a 2 rona

oOy4eHwus.

IINIAHUPYEMBIE PE3YJIBTATBI U3YUEHUS ITPEJIMETA
YuciioBble 1 0yKBEHHbIE BbIPAKEHUS
Buinycknux nayuumes:
* OIIEpUPOBATh MIOHATUEM paJyaHHas Mepa yIja, BBIIIOIHATh
* npeoOpazoBaHMs paJluaHHON MepHI B TP yCHYIO U TPaJlyCHOM MephI B paIuaHHYIO;
* ONEpUPOBaTH IOHATHEM KOMIUJIEKCHOIO YHCIJA, BBIIOJIHATh apU(PMETHUECKUe OIepaluu ¢

KOMIIJICKCHBIMHW YHCJIaMH,



* m300pakaTh KOMIUICKCHBIC 4HCIIAa HAa KOMIUIEKCHON TUIOCKOCTH, HAXOJUTh KOMILIEKCHYIO
KOOpJMHATY YucIa.

* OINEpPUPOBATh MOHATUSAMHU KOPHA N-i CTEMEHM, CTENEHU C PAalMOHAIBHBIM MOKA3aTeleM, CTEIeHH C
JEACTBUTEIbHBIM

* TI0Ka3aTeyeM, Jiorapupma;

* NPUMEHATH MOHATHUS KOpPHS N-H CTENeHH, CTENEeHH C pPalMOHAIBHBIM IOKa3aTelieM, CTENEeHU C
NeHCTBUTENBHBIM [TOKa3aTeseM, Jorapudma u ux CBONCTBA B BBIYUCIICHUAX U NIPU PEUICHUH 3a]1aY;

* BBIMOJHITH TOXKJECTBEHHBIC MPeoOpa3oBaHUS BBIPAKCHUN, COJEp)KAIIMX KOPEHb N-U CTETCHH,
CTEIICHH C PAllMOHAIBHBIM ITOKA3aTelIeM, CTENEHb C ICHCTBUTEILHBIM IMOKa3aTelieM, JIorapudm;

* ONEpPUpPOBaTh MOHATUSIMH KOCHHYC, CHHYC, TAHTEHC, KOTAHTEHC yIjia MOBOPOTa, ApKKOCHHYC,
apKCHHYC, apKTAaHT'€HC U aPKKOTaHTEHC;

* BBINIOJIHATH TOKJCCTBCHHBIC MPE0OPa30BaHUS TPUTOHOMETPHUICCKUX BBIPAKECHUH.
Buinycknux nonyuum 6o3modrcnocms.:

*  UCNONb308aMb PA3IUYHbIE MePbl USMEPEHUsl Y208 NPU PeuleHUU 2eoMempuieckux 3a0ay, a maxice
3a0a4 U3 CMENHCHLIX OUCYUNTIUH,

*  NpuMeHsmb KOMNIEKCHblE YUCIA O] pelleHUs aneeopauieckux ypagHeHuu.

*  BBINOJHAMb MHO20WA208blEe NPE0OPA308AHUS BbIPANCEHUL, NPUMEHAS WUPOKUL HAOOp cnocobo8 u
npuemos,

* NPUMEHAMb MONCOeCmBeHHble NpPeodPa308anUss BblpaAdCeHUll OISl peuleHUus 3a0ay U3 paziuiHblx
paszoenos Kypca.

DOyHKkuuH U rpaguKku

BBITyCKHHUK HAY9IHTCS:
* TIOHHMMATh M UCTIONB30BaTh (PYHKIIMOHAIBHBIE MOHATHS, S3bIK (TEPMUHBI, CAMBOJIUYECKHE
0003HAYEHNUS);

* BBINOJIHATH MOCTPOEHUE TpaKOB (PYHKIUHN C TOMOIIBIO T€OMETPUUECKHX TPE0Opa3OBaHuit;
* BBINOJHATH OCTPOCHHE TPapHUKOB BUJA Y = %/x , cTeneHHbIX, TPUTOHOMETPUYECKUX, OOPATHBIX

TPUTOHOMETPUUYECKHX, MIOKA3aTEeIbHBIX U JIOTApUPMUUECKUX ()YHKIUI;
* HCCIIeZIOBaTh CBOIMCTBA (DYHKIIMIA;
* OHMMATh (PYHKIMIO KaK BaKHEHIIIYI0 MaTEMaTUYECKYIO MOJIEIb /ISl OMUCAHUS TPOLIECCOB U SIBIECHUIN
OKpY>KaIoIlero MUpa, MIPUMEHITh (PYHKIIMOHAIBHBIH SI3bIK JJIs1 ONMCAHUS U HUCCIIEI0BaHUS 3aBUCUMOCTEH
MeX1y PU3NYECKUMU BEIUUYNHAMHU.
Buinycknux nonyuum 603moxicHoCmb.!

* NpPoBoOUMb UCCNIe008AHUsA, CEA3AHHbIE C U3VYEeHUeM CE0UCME (QYHKYuu, 6 mOoM Yucie c

UCNONb306AHUEM KOMNnblomepa,



* UCNONB306aMb (PYHKYUOHANbHBIE NPEOCMABIeHUs. U CEOUCMBA (QYHKYUU 01 peweHus 3a0ad U3
PA3TUYHBIX PA30€N08 KyPCa MamemMamuKu.
YpaBHeHMsI M HEPABEHCTBA

BrlnyCKHHMK HayduTCs:

* pemaTh UppaLUOHATbHbIC, TPUTOHOMETPHUECKHUE, MTOKA3aTebHBIE U JOrapu(pMHUUECKIE YpaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI;

* pemiarh anredpanyecKkue ypaBHEHHUS HA MHO)KECTBE KOMIUIEKCHBIX UHCET,

* [OHMMaThb YypaBHEHUE KaK BAXKHEHIIYI0 MaTEeMAaTUYECKYI0 MOJENb JJIs ONMCAHMUS U H3YyUCHUS
pa3HOOOpa3HBIX peabHBIX CUTYAIIMi, PEIIaTh TEKCTOBBIC 33/1a4H aIreOpanuyecKuM METOI0M;

* MpPUMEHSATH TpaduvecKue MPeACTaBICHUS IS HCCIE0BaHUs YPaBHEHUH.
Buinyckuux nonyuum 603modHcHocms.:

* 061a0emb NpUéEMamu peulenus YpasHeHull, HepaseHCcme U CUCmeM YPAasHeHull; NPUMeHAMb annapam
VpasHeHull 01 peuleHus pa3HooOPaA3HbIX 3a0ay U3 MAMEMAMUKU, CMENCHbIX NPeOMemos, NPAKMUKIU,

* npumenamv cpaghuueckue npeocmagienus Ol UCCIe008aHUs YPABHEHUl, HEePAGeHCm8, CUCmeM
VPAasHeHUl, cO0epiICaujux napamempul.

DJIeMeHThl MAaTeMATHYeCKOr0 AHAJIH3A

BbImyckHUK Hay4nTCS:
* MPUMEHATh TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHYIO C MTOHATHAMHU Npeaes, IPOU3BOIHAS,
nepBooOpa3Has U MUHTErpal;
* HaXOAWTh nepenen QyHKIHNHY;
* peuiaTh HEpaBEHCTBA METOJOM HHTEPBAJIOB;
* BBIYHCIATH IPOU3BOJHYIO U IEPBOOOPA3HYIO QYHKIINY;
* HCHOJb30BATh MPOU3BOIHYIO JJISl HCCIIEIOBAHUS U MIOCTPOEHUS IpapuKoB GyHKIUH;
* IOHMMAaTh F€OMETPUUYECKUN CMBICI IPOU3BOIHON M ONpPEAEIEHHOTO HHTErpaa;
* HAaxoJUTh BTOPYIO MPOU3BOIHYIO, IOHUMATh €€ FreOMETPUUECKUN U (PU3NYECKUIA CMBICT;
* BBIUUCIIATH ONPEICIEHHBIN HHTETPAI;
* BBIUUCIISATH HEONPEACIEHHBIN HHTETpalL.
Buinycknux nonyuum 603modxicHocmy.

* cipopmuposams npedcmasieHue O NPUMEHEHUU 2e0MEemPUYecKOo20 CMbICAA NPOU3BOOHOU U
uHmezpana 6 Kypce Mamemamuku, 8 CMENCHbIX OUCYUNTUHAX,

* cgopmuposamsv u yenyoume 3nanus 00 uHmezpare.

DJieMeHTbl KOMOMHATOPUKH, CTATHCTHKH H TEOPUH BEePOSITHOCTEI

BbInycKkHHUK Hay4YHUTCS:
* pematb KOMOMHATOPHBIE 33Ja4M HA HAXOKJECHIE KOJIMYeCTBa O0BEKTOB HIIM KOMOMHALINN;

* npuMeHsTh popmy OmHOMa HeloTOHA 11715 MpeoOpa3oBaHus BBIPAKCHHUIA,



* HCHOJL30BaTh METOJ MaTeMaTHUYECKOM HUHAYKOWUHW IJId JO0Ka3aTCJIbCTBA TCOPEM U PCIICHUA 3a1a4,
* HCIIOJB30BaTh CIIOCOOBI MNpEaACTaBICHUA U aHalIM3a CTaTUCTUYCCKUX NTaHHBIX]
¢ BBIIIOJHATH OII€pallvi HAJ COOBITHSIMH U BCPOATHOCTAMMU.
Bbll’lyCKHuK noyvyum 603MOANCHOCMb.!
® HAY4YUmosvCs cneyuailbHoiM npuemaM peutenus KOM6uHam0prlX 361061'{,'

¢ Xapakmepuzoeambvp npoyeccovl U A6NeHUs, umerouue 6€p0}ZI’HHOCI’I’leZZ/7 xapakmep.

COIEPKAHUE INPEJIMETA
10 xnace
Yucaosbie pyHKUUH
Omnpenenenne 4ucIoBOM (yHKIMH, cOCOOBI ee 3amaHusl, cBoiicTBa (QyHKumil. Ilepuogmueckue u
oOpaTtHbIe GYHKINH.
Tpuronomerpuueckue GyHkuuu (
UucnoBass OKpyKHOCTh Ha KOOPAMHATHOW IIOCKOCTU. CHHYC M KOCHMHYC. TaHI€HC U KOTaHI'€HC.
Tpuronomerpudeckre (QyHKIUU YUCIOBOTO apryMeHTta. TpuUroHomerpuueckue (GpyHKIUH YTIOBOTO
apryMeHTa, ux cBoWcTBa M Tpaduku. CxaThe W pacTsHKeHUE TpaduKOB TPUTOHOMETPUUYECKUX
¢ynkuuit. O6paTHbIE TPUTOHOMETPUUECKUE (PYHKITUH.
Tpuronomerpnyeckne ypaBHeHUs] W HEPABEHCTBA
[Ipocreiimne  TPUrOHOMETPUYECKHE  yYpaBHEHUS M HEpPaBEHCTBA.  MeToApl  pelICHHs
TPUTOHOMETPUYECKUX YPAaBHEHHUM: BBEJICHUE HOBOM IMEPEMEHHOW, PAa3JIOKEHHE HA MHOXKHUTEIH,
OJIHOPOJIHBIE TPUTOHOMETPUUECKHUE YPABHEHUS.
IIpeodpa3oBanne TPUrOHOMETPHUYCCKHUX BbIPAKCHUH
@opMysbl CIOKEHUS, NPUBEACHUS, TBOMHOIO apryMeHTa, NMOHMKeHus creneHu. lIpeobpazoBanue
CyMMBI TPUTOHOMETpUYECKUX (yHKIUMN B mnpousBeneHue. IIpeoOpa3oBanue Mpou3BEACHUI
TPUTOHOMETPUYECKHX (YHKIMIA B CyMMbl. MeTOIBI pEIICHUs TPUTOHOMETPUUYECKUX YpaBHEHUI
(mponomxeHue).
IIpousBoanas
OmpeneneHne YHUCIOBOM TIOCIEIOBATEILHOCTH M CHOCOOBI ee 3amaHusi. CBOWCTBAa YHCIOBBIX
MIOCJIE0BATENBHOCTEN.
Omnpenenenne npeaena ImocienoBareabHOCTH. (CBONCTBA CXOIALIMXCSA IOCIIENOBATEIbHOCTEH.
Brruucnenne npenenos nocnenoBatenbHocTe. CymMma 0€CKOHEUHON T€OMETPUUYECKON TPOTPECCHH.
[Ipenen ¢yukmuum Ha OeckoHeuHocTH. [Ipenen ¢ynkiuum B Touke. Ilpupamenue aprymenra.
[Tpupamenue GpyHKIUU.
3anauyu, NpUBOAAIINE K NOHITHIO IPOoU3BOAHON. OnpeeneHne Npou3BOAHON. AITOPUTM OTHICKAHUS

npousBoaHoi. Dopmynsl  nuddepenumpoBanusa. [lpaBuna  auddepenuuponanus. [lonsrue



npou3BoaHOW N-ro mopsaka. JduddepenunpoBanue cioxuHoit ¢ynkuuu. [Juddepennmuponanue
oOpaTHOH (YHKUMU. YpaBHEHHE KacaTelbHOW K TIpaguky (QYHKUUU. AJNTCOPUTM COCTaBJICHUS
ypaBHECHHS KacaTelbHOU K rpaduky ¢ynkuuu Y = f(X).
[IpuMmeHeHHe MPOM3BOMHON /ISl JOKA3aTeIbCTBA TOXKISCTB U HepaBeHCTB. [locTpoeHne rpadukoB
¢ynkuuid. [IpuMeHeHre TPOM3BOMHONW AJISi OTHICKAHUS HAaWOONBIIMX M HAWUMEHBIIMX 3HAYCHUH
HeNnpepbIBHON (YHKLMHU HA IPOMEXKYTKE. 3a7aui Ha ONITUMH3ALIMIO.
KomOuHATOpPUKA U BEPOSITHOCTD.
[TpaBwio ymHoxenus. [lepecranoBku u pakTopuansl. BeiOop HeCKOMbKHUX 37eMeHTOB. CoueTaHus U
pa3Menienust. bunom Herorona. Ciyualinbple COOBITHS U UX BEPOSITHOCTH.
JlelicTBUTEJIbHbIE YHCJIA
Harypanbhble u nensle ynucia. Jlenumocts uncen. OcHOBHas Teopema apu(METHKH HaTypajlbHBIX
yyucen. PanuvoHanpHbIE, HppallMOHAIBHBIC, ICHCTBUTEIIBHBIC YMCIIA, YHUCIOBas IpsaMasd. UYuciaosele
HEpaBeHCTBA. AKCHOMAaTHKa JAECWCTBUTENbHBIX 4HUCeNl. MOIyib JIEeHCTBUTENBHOrO 4Hciaa. Meron
MaTEeMaTHYECKON UHAYKLUH.
KommnuiexkcHsble yncia.
KommuiekcHple uymcia U apupMeTHUecKHe omepauuu HaJa HuMU. KoMIUIEKCHblE uMclaa U
KOOpJAMHATHAsE IUIOCKOCTb. TpuroHomerpuyeckas @opma 3amMch  KOMIUIEKCHOIO  YHCIA.
KomruiekcHple 4ymciia M KBaJpaTHbIE ypaBHEHUs. Bo3BeaeHME KOMIUIEKCHOIO YHUCIIA B CTEICHb.
M3Bneuenne KBaJIpaTHOro U KyOMYECKOro KOPHs U3 KOMIUIEKCHOTO YHCIIA.
11 kaace
ITepBooOpa3Has m MHTErpaJI.
IlepBooOpazHass M HeomnpeaenaeHHbIM HHTerpajn. OnpeneneHHbII HHTErpay, €ro BbIYUCIEHUE U
cBoiicTBa. Beruncnenue miuomazaeit niuockux ¢uryp. [Ipumeps! npuMeHeHus: HHTErpaja B pU3MKeE.
Crenenu u kopHu. CTeneHHble PyHKIUM.
TToHsATHE KOPHS N-0if CTENeHH U3 AeiicTBUTENbHOTO ncia. PyHKIHN y="1/x, UX CBOHCTBA U TpadHKH.
CBoiicTBa KOpHA n-oif crenenu. [IpeoOpazoBanue BbIpaXXeHUH, coAepKamux pagukanbsl. O0o0ieHne
MOHATHSL O ToKazaTtene creneHu. CreneHHble (QYHKIMHM, HWX CBOHCTBA U  TIpauKH.
HuddepenuupoBanie U HHTErpupoBaHue. M3BieueHne KOpHEW n-oi CTENEHU U3 KOMIUIEKCHBIX
YHUCEl.
ITokasaTenbHas U Jorapupmuyeckas GyHKIHH.
[TokazarenpHass QyHkuus, e€ cBoiictBa M rpaduk. [lokasarenbHble ypaBHEHUS M HEpaBEHCTBA.
[lonartue norapudpma. Pynkuusa y=log,x, e€ cBoiictBa u rpaduk. CBoiicTBa Jorapugpmos.
Jlorapudpmuueckne ypaBHeHUss ©  HepaBeHcTBAa. JuddepeHmupoBaHue TMoKa3aTeNbHOU |
norapu(pMUUEcKor (yHKIMH.

DJIeMeHTbl KOMOMHATOPUKH, CTATHCTUKH U TEOPHH BEPOSITHOCTEH.



TabnuuHoe u rpaduveckoe MpeacTaBIeHHE JaHHBIX. UMCIOBbIE XapaKTePUCTUKH PSIIOB TAaHHBIX.
I'eomeTrpuueckas BeposiTHOCTh. [loHsTe o He3zaBucMMOCTH coObITHIL. He3zaBucuMble MOBTOpEHUS
UCIBITAaHUN C ABYMS HUCXOJaMU. BeposATHOCTb M CTaTUCTHYECKAs YacTOTa HACTYIUICHUS COOBITHSL.
Cratuctuueckue MeTosl 00padoTku nHpopmanuu. ['ayccoBa kpuBas. 3aKoH OOJBIINX YHCET.

YpaBHeHusi u HepaBeHcTBa. CHCTeMbl YyPABHEHHH M HEPABEHCTB.
PaBHOCHIIBHOCTE ypaBHeHui. OOmME METOIbl PEIICHUS YPaBHCHHH. YPaBHEHUS C MOJIYJISIMH.
Wppanmonansuble ypaBHeHUs. J[okazaTenbcTBO HepaBEeHCTB. PelieHne panoHaabHbBIX HEPABEHCTB C
onHou mnepemeHHoW. HepaBeHcTBa ¢ Moaynsamu. MppanuoHanbHble HEpaBEHCTBA. YPAaBHEHUS H
HEpaBEHCTBA C JByMs nepeMeHHbIMH. J[nodantoBsl ypaBHenus. CucteMbl ypaBHEHHNA. Y paBHEHUS U
HEpaBEHCTBA C MapaMeTpamMu

MHuorouJjiennl. (10uaca)

MHorounensl OT OJHOW U Heckoabkux nepemenHvlx. Cxema [opnepa. Teopema besy.

CI/IMMeTpI/I‘IGCKI/Ie U OJHOPOJHBIC MHOT'OYJICHBI. YPaBHeHI/ISI BBICIIMX CTCIICHEH.

TEMATHYECKOE IINIAHUPOBAHHME

10 k1ace

Ne Tema Kon-Bo

4acoB
1 [ToBTOpEHME Kypca OCHOBHOM IIKOJIBI 4
2 YucnoBele QyHKINN 9
3 Tpuronomerpruyeckue GyHKIHH. 24
4 Tpuronomerpuveckne ypaBHEHHUSI. 10
5 ITpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BbIPAKEHUII. 21
6 [TponsBoHas 29
7 KomOuHaTopyka 1 BEpOSITHOCTb. 7
8 JleficTBUTENBHBIEC YKCTIA 12
9 KomriekcHele yncna 9
10 | UroroBoe moBTOpeHUE 11

11 kaace
1 IToBTOpenne Marepuana kypca 10 knacca 4
2 ITepBooOpazHas 1 UHTErpaj 10
3 Crenenu u kopHu. CTeneHHble QYHKIINU 24
4 IToka3zarenbHas u norapupmudeckas GyHKIUN 32
5 DJeMeHThl MaTeMaTH4eCKOH CTAaTUCTHKH, KOMOWHATOPHKH U TEOpUHU 10
BEPOSITHOCTEH

6 YpaBHeHus u HepaBeHCTBA. CUCTEMbI YpaBHEHHH U HEPAaBEHCTB 32
7 MHorouseHsl 10
8 O6o0011aro1Iee TOBTOPEHHE 14




