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IlosicHuTeIbLHAA 3alIHCKA

Maremarnueckoe o0pa3oBaHuE B cHCTeMe OOIIero o0pa3oBaHUS 3aHMMAET OJHO M3 BEIYIIMX MECT, YTO ONpenessieTcss 0e3ycIOoBHOU
NPAaKTHYECKON 3HAYMMOCTBIO MAaTEMaTHKH, €€ BO3MOXKHOCTSIMU B ()OPMHUPOBAHHMU M PAa3BUTUH MBIIUICHHS YEJIOBEKa, €€ BKJIAJOM B CO3IaHHUE
HpeI[CTaBJ'IeHI/II;'I 0 HAYYHBIX MCTOJaX MO3HAHUSA ﬂeﬁCTBHTCHBHOCTH.

be3 0a3oBoii MareMaTM4ecKOW MOATOTOBKM HEBO3MOXKHO JIOCTHYb BBICOKOTO YPOBHS OOpa3oBaHUsS, TaKk Kak Bce Ooublie
CIEIMAILHOCTEH CBSI3aHO C HEMOCPEJCTBEHHBIM IPUMEHCHHEM MaTeMaTHKU (JKOHOMHUKA, Ou3Hec, (puHAHCHI, (QHU3WKa, XUMHS, TEXHHKA,
uH(popMaTrKa, OWOJOTHs, TCUXOJIOTHS M MHoOrHe apyrue). ClieoBaTenbHO, pacHIUpseTcs KpYyr IIKOJBHHUKOB, IS KOTOPBIX MaTeMaThKa
CTaHOBUTCA HpO(i)CCCI/IOHaJH)HO SHaAYUMBIM IPECIMCTOM.

3HaYMMOCTb MaTEMaTHYECKOM MOATOTOBKH B 0011eM 00pa30BaHUU COBPEMEHHOTO YEJIOBEKA MOBIIUSIA Ha ONpeieTIeHHE 1esiel U3ydeHus
MaTeMaTUKHU Ha CTYIEHU CpeiHero (II0JIHOro) oOuiero oopa3oBaHus.

ean

HN3yyeHue MaTeMaTUKU HA 0A30BOM yYPOBHE cpelHero (ImOJHOro) o0uiero oopa3oBaHusi HAMPABJIEHO HA JOCTUKEHUE CJeAYIOIMNX
meJie:

e (hpopMHpOBaHHUe NPEICTABICHUNH O MAaTEMAaTUKE KaK YHUBEPCAIbHOM SI3bIKE HAyKH, CPEICTBE MOJEIMPOBAHUS SBJICHUN U IPOLECCOB, 00 UAEAX U
METOJIaX MaTeMaTHKU;

® pa3BHTHE JOIMYECKOIO MBILIUIEHHS, TPOCTPAHCTBEHHOI'O BOOOPAKEHUS, aJITOPUTMHUECKON KYJIbTYPbl, KPUTUYHOCTU MBIIIJICHUS HA YPOBHE, He-
00xoauMoM Juid Oyayliel npoeccuoHaNbHOM eSTENTbHOCTH, a TAKXKE MOCIEAYIOIIEero 00y4eHHs B BbICLIEH IIKOJIE;

® OBJIA/ICHHE MAaTeMaTH4YeCKHMH 3HAHUSAMM U YMEHUSIMU, HEOOXOIMMBIMH B TIOBCETHEBHOM JKU3HU, JIJIS1 U3YUEHUS IIKOJIbHBIX €CTECTBEHHOHAYY-
HBIX JUCLHUIUIMH Ha 6a30BOM ypOBHE, JUIsl MOJIY4YEHHUs] 00pa30BaHus B 00JaCTsIX, HE TPEOYIOUINX YIIIyOJI€HHON MaTeMaTHuYecKoil MOArOTOBKH,

e BOCNIMTAHME CPEJCTBAMHM MATEMAaTUKU KYJIBTYpPbI JINYHOCTH, [IOHUMAHUS 3HAYMMOCTH MATEMAaTUKHU U1 HAyYHO-TEXHUYECKOIO Mporpecca, OTHO-
HIEHUS K MaTeMaTHKe KaK K 4acTH O0IIe4YeIOBEYECKON KyJIbTYphl

Ha ocHoBanuu TpeGoBaHuil rocy1apCTBEHHOIO 00pa30BaHHOIO CTAaHAApTa MpPU pealu3anuu padodel mporpaMMsel MpeanoaaraeTcs uc-
M0JIb30BATh AKTyaJbHbIE B HACTOSAIIEE BPEMsI KOMIETEHTHOCTHBIN, TMYHOCTHO - OPUEHTUPOBAHHBIHN, AESITEIbHOCTHBIN MOJIX0/Ibl, KOTOpPbIE OIpe-
JeTISIOT 33124 00yueHUS:

e [puoOpeTeHne MaTeMAaTHYECKUX 3HAHUN U YMEHUH;
e OBJIaJIeHHE 00OOIIEHHBIMH CTIOCOOAMU MBICIIUTEILHON, TBOPUECKON JCATEIHHOCTH;
® OCBOGHHME KOMIETEHIMH: y4eOHO-TIO3HABaTeNbHON, KOMMYHUKATUBHOM, pEQIIEKCUBHOM, JUYHOCTHOTO CaMOpPa3BUTHs, IEHHOCTHO-
OpPHEHTAIIMOHHON U PO(heCcCHOHATLHO-TPY0BOI0 BEIOODA.
Pabouas mporpamma cocraBieHa Ha OCHOBE IPOrpamMMbl MO anreOpe W HadajdaM MaTeMaTH4eCKOro aHaju3a JJs 00IeoOpa3oBaTeNbHBIX
yupexxaennit aBrop A.I. Mopakosuu. [Iporpamma. AnreOpa W Havana marematwdeckoro aHanmu3a, 10-11 kmaccer, 6a3oBBIN ypOBEHB



(ITporpammbl. Maremaruka. 5-6 kmaccel. AnreOpa. 7-9 kmaccel. AnreOpa u Havana ananusa.l0-11 xmacesr / aBt.-coct. ML.U. 3ybGapeBa, A.T.
MopakoBu4. — 2-¢ u31., uchp. u 101. — M., Maemo3suna, 2009. ctp 45-52.)

Pabouas nporpamma npenHazHaueHa JUId U3ydeHHs anreOpbl U Havyan aHanu3a B 11 kimacce Ha 6a30BOM ypOBHE, COCTaBlieHa Ha 85 4acoB
(u3 pacuéra 2.5 yacoB B Heleo: 3 yaca B 1 moayroauu,2 dyaca Bo 2 moxyroauu). [11aHOBBIX KOHTPOJIBHBIX YPOKOB — 7.

Br160op manHO# mporpaMMbl MOTHBHPOBAH TEM, YTO OHA pa3paboTaHa B COOTBETCTBUHU C TPEOOBaHUAMHU (elepalbHOr0 KOMIOHEHTA rocy-
JApCTBEHHOTO CTaHJapTa CpeAHero (MmojHoro) obmero obpa3oBaHus MO maremaruke. IIporpamMma mpusBaHa coAEHCTBOBAaTH (POPMUPOBAHUIO
KYJIbTYPHOT'O YEJIOBEKa, YMEIOIIETO MBICIUTh, TOHUMAIOIIETO UACOIOTHI0 MAaTEMAaTHUECKOTO MOIETTUPOBAHNUS PEANIbHBIX MPOLIECCOB, BIIAJCIONIEe-
IO MaTEeMaTHYECKUM SI3bIKOM, KaK S3BIKOM, OPTaHU3YIOIIMM JIeSITeIbHOCTh, YMEIOIIETO CAMOCTOSTENBHO JOOBIBaTh HH(POPMAIUIO U TOIH30BATb-
Csl €10 Ha MPAKTUKE, BIAJCIOIIETO JUTEPATYPHON pEeUbi0 U YMEIOLIETo B ciydyae HEOOXOJUMOCTH MTOCTPOUTH €€ 10 3aKOHaM MaTeMaTH4eCKOU pe-
yi. B mporpammMe ompezeneHa mocieaoBaTeIbHOCTh U3YUSHHsI MaTepraia B paMKax CTaHaapTa Ui CTapIIed IIKOJIBI M IyTH (POPMHUPOBAHUS
3HAaHUU M YMEHHI, HEOOXOIUMBIX JIJIsl MPUMEHEHHS B MIPAKTUUYECKOM NEATENbHOCTH, U3YUEHUSI CMEXKHBIX AUCIUILINH, IPOJOHKEHHsT 00pa3oBa-
HUS, @ TaK K€ pa3BUTH ydaliuxcs. 113 OCHOBHBIX CO/IEpPKATEIbHO-METOANYECKUX JIMHUN IKOJIBHOTO Kypca aaredpbl IpUOPUTETHOM B IpOrpam-
Me siBisieTcs (PyHKIMOHAIBHO-TpaduiecKas TUHUS.

Pabouas mporpaMma KOHKpPETU3UPYET COAEpkKaHUE MPEAMETHBIX TeM 00pa30BaTEIbHOrO CTaHIAapTa M JaeT paclpe/ieieHre yueOHbIX 4acoB 110

pasaeiaM U TEMaM Kypca.
Pacnpez{eﬂeﬂne y‘leﬁHbIX qacoB 110 pasaejaM Kypca.

Ne Pasznen Kon-Bo yacos
(2,54 B Hepemr0, BCETO
1/ 854)
i
1. Crenenu u kopHu. CTenieHHbIE PYHKIINH 15
2. IToka3zarenbHas u norapudmMudeckas QyHKIHH 24
3. IlepBooOpazHas 1 UHTETpa 7
4. DeMeHThl MaTeMaTHYECKOW CTaTUCTUKH, KOMOWHATOPUKH U TEOPUHU BEPOSITHOCTEN 11
S. VYpaBHeHUs U HepaBeHCTBAa. CHCTEMBl ypaBHEHUN U HEPABEHCTB 16
6. O6o061matoniee MOBTOPEHUE 12




YMK
st mpenoaBanust anreOpbl M Havan aHaim3a B 11 kiracce Ha 6a30BOM ypOBHE HUCIIOIB3YETCS
YMK «Adare0pa u Hayaj1a MaTeMaTH4eckoro anaansa» s 10-11 kinaccos, aBTopsl A.I'. Mopakosu4 u ap. (M.: Muemo3uHna).

IIporpamma no ajnreépe U HaYaJIaM MaTEeMATHYECKOT0 AaHAJIN3A /IS 0011e00pa30BaTeIbLHBIX YUpe:KIeHn i
Astop A.I'. MopakoBuu . [Iporpamma. AnreOpa u Hayana MmaTeMaTudeckoro aHanmmsa, 10-11 kmaccel, 6a30Bbiii ypoeHs (IIporpammbl. MaTemaruka.
5-6 xmaccel. AnreOpa. 7-9 knaccel. AnreOpa u Havana ananusa.l10-11 kmaccsr / aBr.-coct. M.U. 3ybapeBa, A.I'. MopakoBuu. — 2-¢ U31., UCOp. U JOM. — M.,
Mmuemosuna, 2009. ctp 45-52.)
Yueouuk. AnreOpa u Hayana maremarudeckoro ananusa 10-11kmacesl B 2 yacTax.
Yacts1.YuebHuk 15 o0ieo0pazoBaTebHBIX YUpekaeHu (0a30BbIil ypoBeHb). / A.I.Mopakosud / M.: Muemo3una, 2009— 399 c.:ui.
Yacte2. .3amaunuk: Anrebpa u Hadana maremarndeckoro ananusa 10-11. 3agaunuk st 001ieo0pa3oBaTenbHBIX YIPEKACHU (0a30BbIA YPOBEHB). /
A.I''Mopakosuu u n1p./ M.: Maemo3una, 2009 — 239c.:u.

VY4eOHUK HamucaH B COOTBETCTBUU C JACHCTBYIOLIEH MporpaMmoi i 001eo0pazoBaTeaIbHOM MIKOJIbI, UMEIOT rpud «PexoMeHnnoBaHO» MuHuUCTEpCTBA
obpaszoBanus U Hayku PO u Bxoaar B PenepaiabHbIl KOMIUIEKT YI€OHUKOB. YUEOHHK U 3aJJaYHUK TOJHOCTBIO COOTBETCTBYIOT TPEOOBaHHSM (eepaTbHOrO
KOMIIOHEHTa roCyJapCTBEHHOI'0 CTaHJapTa 0 MaTeMaTHKe 0a30BOro ypoBHs (00s3aTeIbHOMY MUHUMYMY COJIEpKaHHsl 00pa3oBaHUs U TpeOOBaHUAM K Mare-
MaTUYECKON MOATOTOBKE ydaluxcs). YUeOHUK JAaeT LEIbHOE U IMOJIHOE IPEACTaBICHHUE O IIKOJbHOM Kypce aireOpbl M Hayal MaTeMaTUYecKOro aHajiu3a.
OTnuuuTeNIbHBIE 0COOEHHOCTH y4yeOHUKA — JOCTYIHOE JJIs IMIKOJIBHUKOB U3JI0KEHHE MaTepuasia, HaJuuue O0JIbLIOro Yucia NpUMepPOB ¢ MOAPOOHBIMH pellie-
HUSMHU.

[Tpennaraemsplii 3aJauHUK COOTBETCTBYET OJHOMMEHHOMY y4eOHUKY. B kaxkaom maparpade 3agauHuka mpejacTaBieHa pa3HOOOpa3Hasi cucTeMa yIi-
pPaXHEHUH, paclipe/ieIeHHbIX 110 YPOBHSIM TpyaHOCTU. Hannuue oTAenpHOro 3aJauHuKa MO3BOJIMIIO aBTOPaM BBICTPOUTH B HEM IOJIHOLIEHHYIO KaK 10 00bEMY,
TaK U MO COJEP’KAHUIO, CUCTEMY YIPAKHEHUH, JOCTATOUHYIO JUIs paboThl B KJacce, AJs JOMAIIHUX 3aJlaHui, Ui MOBTOpeHus (6e3 MpUBIEYEHUs JPYTUX UC-
TOYHUKOB).

Y4eOHUK U 3aJJauHUK, SBISIONIMECS YacThiO yUeOHO-METOAMYECKOro KOMILIeKTa /i u3ydenus B 10—-11-m kiaccax o6meoOpa3oBaTebHON MIKOJIbI
Kypca anreOpbl ¥ HayaJl MaTEMAaTUYECKOr0 aHaiu3a Ha 0a30BOM YpOBHE, IPU3BAHbBI TIOMOYb 00YYAIOUIMMCS CTaplleil MIKOJIbI KaueCTBEHHO MOJTOTOBUTHCS K
EI'D.

OcHoBHO (hopMmoii opranu3annu o6pazoBaTenbHOro nporecca B 11 kinacce sBisercss ypok. @opMbl opraHu3aiiuy yaeOHOro npoiiecca Ha ypoke: MH-
IUBUAYalbHbIE, TPYNIIOBBIE, PpPOHTAIbHBIE. TeXHUUECKHE CPECTBA O0YyUEHUS: KOMIIBIOTEP, MYJIbTUMEIUAPOEKTOP.

KoHTpoib ypoBHS yCBOSHMS COZlepKaHMs 00pa30BaHUs SBISETCS HEOTHEMJIEMON COCTaBHOM 4acThio mpoliecca o0yueHus. [Ipomexxyrounas arrecta-
1us o0yyarouxcs B y3KOM CMbIciie ocyiiecTBisieTcs B 11 kiacce uepe3 YCTHBIM M MUCbMEHHBIM OMpPOCHl (MHAUBUIyaldbHas paboTa Mo KapToyKaMm), caMo-
CTOSITENIbHBIE M KOHTPOJIbHBIE pabOTHI 1O pazjesaM yueOHOro MaTepHrasa, TeCTUPOBAHUE.

PCSyﬂBTaTBI OGy‘lCHI/IH MpCACTABJICHLI B TpC6OBaHI/IHX K YPOBHIO IMOATOTOBKU BBIITYCKHHUKOB U 3a/Ial0OT CUCTCMY HTOTOBBIX PE3YJILTATOB 06yquI/151,
KOTOPBIX JOJDKHBI JOCTUTATh BCC MIKOJIBHUKH, N3YyYalOUINe aﬂre6py Y Hayaja aHaju3a Ha 0a30BOM YPOBHE, U TOCTHKCHUC KOTOPBIX ABJIACTCS 0053aTeIbHBIM
YCIOBUEM MOJ0KUTEIbHOM aTTeCTaluu 3a KypcC CpCI[HCfI IIKOJIBI.



TPEBFOBAHHA K YPOBHIO I10JJI'OTOBKH BbIIIYCKHHUKOB

B pezynomame usyuenus ¢ 11 knacce anzeopvl u Hauan mamemamuuecko20 AHAIU3A HA OA3060M YPOBHE YUEHUK 00NIHCEH

3HATH/IOHUMATH

® [IOHATHE KOPHS N-U CTENEHU U3 ICUCTBUTEIBHOIO YUCJIa U OCHOBHBIE CBOMCTBA KOPHEH;

® ompeneieHne CTeNeHHON (PYHKINH, CBOMCTBA U IpaUKU CTETIEHHBIX (DYHKITHIA;
onpe/ieJICHUE U CBOMCTBA MTOKA3aTeIbHON U JIorapupMUUIECKON ()yHKIIHIHA;
orpezieNieHUe MepBOOOPa3HOM;
MpaBUJIa HAXO0XICHUS EPBOOOPaA3HBIX;
orpezeNieHue KPUBOJIUHEHHON Tpanenuu U HHTerpana;
(bopMyIbl COYeTaHUN U pa3MEIECHUII;
¢dbopmyny Ounoma HeroToHa;

e 00IIMEe METOBI PEIICHUSI YPAaBHEHUHN U HEPABEHCTB;
yMeTh

® HaxOJUTh 3HAYEHHE KOPHs N-OU CTEMEHH U3 IEHCTBUTEIBHOTO YHCIa,;
BBITIONHSATH MpeoOpa3oBaHus C IPUMEHEHHEM CBOICTB CTEEHEH;
CTPOUTH rpadUKHU MOKa3aTeNbHOM 1 JorapudMuueckoit GyHKIImii;
peniaTh moka3aTelbHbIe U Torapu(MUUecKie ypaBHEHUSI U HEPABEHCTBA;
HaXOJUTh MIEPBOOOPA3HYIO;
BBIYUCIISITH HHTETPAJIBI,
MIPUMEHATH EPBOOOPA3HYIO M MHTETPANIBI ISl HAXO0KICHHS TUIOIIAIN KPUBOJIMHEHMHON Tparenuu;
periaTh MpocTerIue BEpOSITHOCTHHIE 3a/1a4H;
peraTh ypaBHEHHS M CUCTEMbI YPaBHEHUHN Pa3HbIMU METOJIaMU;
pemaTh IpocTelIue ypaBHEHHS M HEPABEHCTBA C TTapaMeTPaMu;
WCIIOIh30BaTh MPUOOPETEHHBIC 3HAHUS M YMEHHS B IPAKTUYECKON JEATETLHOCTH ISl UCCIICIOBAHUS HECIIOKHBIX MPAKTHUYECKUX CUTYallMi Ha OCHOBE
W3YYCHHBIX (OPMYI, COAEPKAIINX PAIUKANIbI, JJOTapu(MbI, TPUTOHOMETPUYECKHE (QYHKIUH, I PEIICHUs MPUKIAIHBIX 3a7a4 ¢ MPUMEHEHUEM arlma-
paTa MaTeMaTH4eCKOIo aHaINU3a.

B pesynomame usyuenus ¢ wikone MamemMamuku Ha 6a3080M ypoeHe YUEeHUK 00J1HCEH
1
3HATL/IIOHUMATDH

I[Tomumo YKa3aHHBIX B TaHHOM pasaeiie 3HaHI/II71, B TpCGOBaHI/IH K YPOBHIO ITIOATOTOBKH BKJIOYAXOTCS TAKXKE 3HAHUS, HCOGXO,HI/IMBIG JUIsL OCBOCHUS NEPEUNCICHHBIX HUXKE yMeHI/Iﬁ



3HAQUYEHHE MaTeMaTUYEeCKON HAyKH JUIsl peIIeHUs 3a]]a4, BO3HUKAIOLIUX B TEOPUU U MPAKTUKE; IIUPOTY U B TO K€ BPEM S OTPAaHUYCHHOCTh MPUMEHEHHS
MaTeMaTUYeCKUX METOJIOB K aHAIM3Y M UCCIICIOBAHUIO MPOIECCOB U SIBJICHUH B MIPUPO/IE U 0OIIECTBE;

® 3HaYyeHHUE MPAKTHKH U BOIPOCOB, BO3HUKAIOIINX B CAaMON MaTeMaTuKe JJisi (POPMHUPOBAHUS M PA3BUTHS MAaTEeMAaTHUECKOW HAYKW; UCTOPUIO PA3BUTHUS
MOHSATHSA YNCIIA, CO3/IaHHS MaTEMaTHUECKOTO aHAIIN3a,

® yHUBEPCAIbHBII XapaKkTep 3aKOHOB JIOTHKH MAaTEMAaTUYECKUX PACCYKICHHUN, X IPUMEHUMOCTD BO BCEX 00JIACTSAX YEIIOBEUECKOM eI TeIbHOCTH;

® BEpOSATHOCTHBIN XapaKTep Pa3INYHBIX IIPOIECCOB OKPYIKAIOIIET0 MUPA;

AJITEBPA
yMmeTh

® BHINOJHATH apu(MeTHUECKUe ACWCTBUS, COYETas YCTHBIC M MHCbMEHHBIC MPUEMBI, TPUMEHEHHE BBIYMCIUTEIBHBIX YCTPOWCTB; HaXOAUTh 3HAYCHHS
KOpHS HAaTYPaJIbHOW CTENEHH, CTENICHN C PAllMOHAIBLHBIM MOKa3aTeleM, JIorapiugma, UCIONb3ys IPU HEOOXOAUMOCTH BBIYHUCIUTEIbHBIE YCTPOUCTBA;
MOJIb30BAThCSl OLIEHKOM M MPUKUIKOW MPU MPAKTUIECKUX pacyeTax;

® [IPOBOJUTH 110 U3BECTHBIM (HOPMYyJIaM U IpaBUIIaM NpeoOpa3oBaHusl OYKBEHHBIX BBIPAKCHUH, BKIIOYAIOUINX CTETICHH, PaJUKaJIbl, JJOTapu(pMbl U TPH-
TOHOMETPUYECKHE (DYHKIIHH;

®  BBLIYUCIIATH 3HAYCHUS YHCIOBBIX U OYKBEHHBIX BBIPAKCHUH, OCYIIECTBIISASA HEOOXOJMMBIE TTIOICTAHOBKH U IIPEOOPa30BaHHUS;

HCIOJIB30BaATDb l'lpHOﬁpeTeHHble SHAHUS U YMECHUHA B HpaKTquCKOﬁ J1esITeJIbHOCTH M MOBCEIHEBHOM KU3HU J1JI: IMPAKTUYCCKUX paCUYCTOB I10 q)OpMy-
JJaM, BKJIFO4Yas (I)OPMYJ'ILI, CoACpiKaIue CTCIICHU, paauKallbl, J'IOl"apI/I(bMLI U TPUTOHOMCTPHUUYCCKHEC (1)YHKI_II/II/I, HCIIOJIb3YA IIPpU H€O6XOI[I/IMOCTI/I CIIpaBOYHBIC
MaTepuraibl U HpOCTefIIHHe BBIYHUCIINTCIIBHBIC yCTpOﬁCTBa;

OYHKIUU U TPAOUKHU
yMeThb
® omnpeneniaTh 3HaueHue (PyHKIMH 110 3HAYSHUIO apryMeHTa MIPU PA3JIMYHbIX CIIOCO0ax 3a1aHusl GyHKLNY;
® CTpouTh IpaMKH U3YYEHHBIX (PYHKLNIT;
® ONUCHIBATH MO IpadUKy U 8 NPOCMEUUUX CIY4aAsIX no qbopMsze2 MOBEJICHUE U CBOWCTBA (YHKUMH, HAXOJUTH MO rpaduKy (PYHKIUU HauOOJbIINE U
HaUMEHbIINE 3HaYCHUS;
® pemiath ypaBHEHUs, IPOCTEHIINE CUCTEMbI YPaBHEHHM, UCIIONB3YS ceoticmea (hyHKyuu N uX rpa(ukos;

HCI0JIb30BATh NPUOOPETEHHbIEe 3HAHUS 1 YMEHMS B MPAKTHYECKOH 1eATeJbHOCTH U MOBCeIHEBHOM KM3HM JJIsl: OMMCAHUS C TOMOIIBIO (PYHK-
LUH pa3IMYHBIX 3aBUCUMOCTEH, MPEACTABIEHUS UX rpaduuecKu, HHTepIpeTaluu rpadrKoB;

TpeOoBanus, BbIACICHHbIE KyPCUBOM, HE IIPUMEHSIOTCS TIPU KOHTPOJIE YPOBHS ITOATOTOBKH BBIITYCKHUKOB IPOQMIBHBIX KJIACCOB T'YMaHUTAPHOH HAIPABICHHOCTH.



HAYAJA MATEMATHYECKOI'O AHAJIM3A

yMeTb
®  BBLIUHUCIIATH IPOU3BOHBIE U NEPBOOOPa3Hble HIEMEHTAPHBIX (DYHKIMH, UCIIOb3YsI CIPABOYHbIE MaTepHAIbL;

® yccleloBaTh B MPOCTEHIINX CiydasX (YHKIUH HA MOHOTOHHOCTh, HAXOIUTh HAauOOJbIINE U HAUMEHBIINE 3HAYCHUS (YHKUUH, CTPOUTH rpaduku
MHOTOWIEHOB U NPOCMEUUX PAYUOHATbHBIX (OYHKYULL ¢ UCTIOIB30BaHUEM alllapaTa MaTeMaTUYECKOI0 aHAIN3a;

®  BbLIUUCTAMD 6 npocmeﬁmux caydasix nfzou;adu C UCcnoJjibzosaruem n€p6006pa3H01;l,'

HCIOJIB30BATDH HpHOﬁpETeHHLIe 3HAHUHA U YMCHUSA B HpaKTH‘IECKOﬁ ACATECJIbHOCTH U HOBceHHeBHOﬁ JKU3HMU JJIA:C

® pCHICHMA NPHUKIAAHBIX 3a4a4, B TOM 4YHCJIC CONHAIIBHO-DKOHOMMYCCKHUX U (1)I/ISI/ILICCKI/IX, Ha HauOOJIbIIINE YU HAaMMCHBLIIINE 3HA4YCHHA, HA HAXOXJICHUC
CKOPOCTH U YCKOPCHU,

YPABHEHUSA U HEPABEHCTBA

yMeTh

® pemaTth panydoHalIbHBIC, ITOKA3aTCIbHBIC 1 JIOI‘apI/I(bMI/I‘-IeCKI/Ie YpaBHCHHA W HCPABCHCTBA, npocmeﬁmue uppayuoHajlbHble U mMpUucoOHoMempuuecKue
YPAasHeHUs, Ux cucmembol,

® COCTaBJIATH YPAaBHEHUS U HEepa6eHCmea 10 yCIOBHIO 3a1a4u;
®  JCMOJB30BATh IS MPUOIMKEHHOTO pellieHs] ypaBHEHUM U HEpaBeHCTB IpapuecKuil MeTOx;
® p300pakaTh Ha KOOPAWHATHON IJIOCKOCTH MHOKECTBA PEILIEHUH NPOCTEUIINX YPaBHEHUN U UX CUCTEM;

HCIO0JIb30BATH NMPUOOPETEHHbIE 3HAHUSA U YMEHUS] B MPAKTHYECKOH JesiTeJIbHOCTH U MOBCEHEBHOM KM3HU JJIsI: TOCTPOEHUS U UCCIEI0BAHUS TTPO-
CTEHIINX MaTeEMaTHUECKUX MOJIEIIEH;

3JEMEHTHI KOMBUHATOPUKH, CTATUCTUKHA U TEOPUH BEPOSATHOCTEM

yMeTb
® pemath NpocTelire KOMOMHATOPHBIE 337]aul METOJIOM Mepedopa, a TaKKe ¢ UCTIOIb30BAHUEM M3BECTHBIX (OPMYII;
® BBHIYUCIIATH B IPOCTEHIINX CIIydasiX BEPOSATHOCTH COOBITUI Ha OCHOBE MOJICUETA YUCIIA HCXOJIOB;

HCIOJIB30BaATDH HpHOﬁpeTeHHl)le 3HAHUA U YMCHMA B HpaKTH‘{eCKOﬁ ACATECJIBbHOCTH U HOBCBIIHBBHOﬁ JKM3HM JIsl: aHalln3a pCaJIbHBIX YHUCJIIOBBIX JaH-
HBIX, IPCACTABJIICHHBIX B BUJIC JUAI'PAMM, Fpa(I)I/IKOB; aHaJIm3a I/IH(I)OpMaI_II/II/I CTATUCTUYCCKOI'0 XapaKTepa.



Conep:xkanue padoueil mporpaMmel
Crenenu u kopHu. CreneHHble pyHKOuu - 154,

[TonsiTue KOpHS N-i CTENEHU U3 NEUCTBUTENbHOrO ynuciaa. yHkuum y = W/x , X cBoiicTBa U rpaduku. CBoiicTBa KOpHs N-i crenenu. [IpeoOpas3oa-
HUE BBIPAXXECHUH, COJEPIKAIINX PAIUKAIIbI.
O060061eHre TOHATHA O MoKa3arene crerneHu. CTeneHHble GYHKIINH, UX CBOMCTBA U rpaduKH.

Iloka3aTenbHasi 4 Jjorapupmuyeckasi yHKOuHu - 24 4.
[TokazarenpHas GyHkmus, e€ cBoiicTa u rpaduk. [TokazarenpHble ypaBHeHUs. [loka3aTenbHbIC HEPABCHCTBA.
[Tonsitue norapudma. Jlorapudpmuueckue ypaBuenus. Jlorapupmudeckre HepaBeHcTBa. [lepexoq kK HOBOMY OCHOBAaHHUIO Jorapudma.

IlepBooOpa3nasi u mHTErpag - 9 4.
[lepBoobOpaznas. OnpenenéHHbI UHTErpall.

JJ1eMeHThI MaTeMaTHYeCKoi CTAaTUCTHUKHU, KOMﬁI/IHaTOPHKI/I H TEOpUumn BCPOHTHOCTeﬁ - 114,
CraTtucTuueckas o6pa60TKa JaHHBIX. HpOCTCﬁH.IHG BCPOATHOCTHLIC 3ada4YH. Coueranus u pasMCIICHUA. <D0pMyJ1a 6unoma HrrotoHa. CJ'Iy‘IafIHBIe CO-
OBITHS U UX BCPOATHOCTH.

YpaBHenusi u HepaBeHcTBa. CHCTEMbI YPABHEHHUI U HEPABEHCTB - 174.
PaBHOCHIIBHOCTD ypaBHeHui. OOIIMe METONbI penieHus ypaBHeHui: 3amena ypasaenus h(f(x)) = h(g(x)) ypasuenuem f(X) = g(X), pasnoxenue Ha
MHO>KUTENH, BBE/IEHUE HOBOM MEpeMEHHON, () yHKIIMOHATIbHO-TPA(PUUECKUN METO/I.
Pemenue HepaBeHCTB ¢ OJHOM MepeMEHHOH. PaBHOCHIBHOCTh HEPABEHCTB, CUCTEMbI M COBOKYITHOCTH HEPAaBEHCTB, UPPAI[MOHAIBHBIC HEPABEHCTBA,
HEPaBEHCTBA C MOYIISIMH.
CucreMbl ypaBHEHHIA. Y paBHEHHS 1 HEPABEHCTBA C ITapaMeTpaMu.

O0o0maroniee nopropeHue - 94.
Beipaxkenus u npeoOpazoBanus. Y paBHeHUs U cucTteMbl ypaBHeHui. HepasencrBa. dyukiuu. [TpousBonnas. [lepooOpasnas. TekcToBele 3a1auu. 3a-

JIa4M C IapaMeTPOM.

IlepeyeHb KOHTPOJIBLHBIX MEPONPUSITHIA: TITAHOBBIX KOHTPOJIBHBIX paboT — 7



TemaTnueckKuii mjiiaH

Ne ypo- Tema ypoka Koa- Hdara IHoBTOpEHME Hdara
Ka BO NPOXOKICHUS MOBTOPEHUS
4ya- TeMblI TeMBbI
COB o ¢ak- | OrpadaTbiBaeMble J1eMEHTHI COAEPKAHUS no nia- | ¢axruye-
njia- | THdYe- HY CKH
HY CKH
1 monyroaue (3 yaca B HeJeJI10)
I'naBa 6. Ctenenn u kopHu. Crenennsle pynknuu (15 yacon)
1-2 IlonaTtne xopHS N-U CTENEHU U3 AEUCTBUTEIBHOTO 2 JlpoOu, MpoIeHTHI, palliOHANbHbIC uncia. 3aganuss KM EI'D.
qHcia.
3-4 DOVHKLII v = Q/; HX CBOHCTEA H rpadHKH 2 CreneHb ¢ HaTypaJbHBIM ITOKa3aTe-
YHIHHH Y ’ p ’ JIeEM, C LeJIbIM NokaszareneM. 3aganus KM EI'D.
5-6 CBolicTBa KOpHS N-i cTENEHHU. 2 CaoiicTBa KOpHs N-ii ctenenu. 3aganus KUM EI'D.
7-9 [Ipeobpa3oBaHue BEIpaKCHUH, CONEPIKAIIUX PATIKAIBI 3 CBolicTBa CTENEHU ¢ ACHCTBUTEILHBIM NOKa3aTeneM. 3aganuss KUM
EI'D. C/p.
10 Kontpoabnas pagora Nel mo teme «IloHsiTHe KOPHS 1
N-ii crenenu. IlpeodpaszoBanue BbIpa:kKeHUi, coaep-
JKAINHMX PATHKATBI).
11-12 O06001IeHNE TIOHATHSA O IOKAa3aTese CTENEHN. 2 Parmmonaneaele ypaBaenus. 3amanus KM EI'D.
13-15 CreneHHbIe ()YHKINU, HX CBOICTBa U rpa)UKH. 3 Uppanmonaneaeie ypaBHeHus. 3aganns KM EI'D.
I'nasa 7. Iloka3arejabHasi u Jorapudpmuyeckas gynkuuu (24 yaca)
16-18 [oxazarenpHast GyHKIHS, €€ CBOWCTBA U TpadUK. 3 VYpaBuenus ¢ mogynem.3agaaus KM EI'D.
19-21 [TokazaTenbHbIE ypaBHEHHUS U HEPABEHCTBA 3 CucteMbl ypaBHEHHUH C IBYMsI HeM3BECTHEIMU. OCHOBHBIE TIPHEMBI
peuienus cucteM ypaBHeHuil. 3aganus KUM EI'D.
22 Kontpoabnas padora Ne2 mo teme «Cremenb. Cre- 1
ne”Hble GpyHkuuu. [llokasarenbHasg QyHKIUID?.
23 [Tonsarue norapudma. 1 PaBHOCHIIBHOCTE ypaBHEHHH, cucteM ypaBHeHuil. 3agaans KM EI'D.
24-25 Oynkmms y=log,x, e€ cBoiicTBa U rpaduK. 2 [IpumeHeHne MaTEMaTUUECKUX METOJOB [UIsl PELICHUS COAEpKATEIb-
HBIX 33J]1a9 U3 Pa3IMYHBIX 00J1acTel HAyKU U
NpakTHKK. HTeprperalys pe3ysibrara, yueT pealbHbIX OrpaHUYCHHIA.
3amaans KM EI'D.
26-27 CaoiicTBa jtoraprupmMoB. 2 Pemenue 3a1au Ha coctaBienue ypasHenuil. 3aganauss KM EID.
28-30 Jlorapudmuyeckue ypaBHEHHUS. 3 KBanpaTHrie HepaBeHCTBa. PariioHansHBIE HEPABEHCTBA. 3a/1aHUs
KUM ETD.
31 Kontpoabnas pa6ora Ne3 no teme «Jlorapupmuye- 1
cKkasg QYHKIUA».
32-34 AHanu3 KOHTPOJBHON pabotel. Jlorapupmudeckue He- 3 Meton natepBayioB. 3amanus KM EI'D.




paBeHCTBaA.

35-36 Ilepexoa K HOBOMY OCHOBAHHIO Jiorapudma. 2 CrcTeMbl HEPaBEHCTB ¢ OHOW IEPEMEHHOM. PaBHOCHIIBHOCTE HEpa-
BEHCTB, cricTeM HepaBeHCTB. 3amganus KM EID.
37-38 JuddepeHnupoBanne moka3aTelbHON U orapudmmde- 2 [pomsBonnas. 3amanus KM EI'D.
CKOM (DyHKITHIA.
39 Kontpoabnas paGora Ned mo teme «Jlorapupmuye- 1
ckasg ¢Qpynkuus. JuddepeHunpoBanne nmoxkasaresib-
HO# M Jiorapugmuyeckoil GyHKuuMi».
I'naBa 8. IlepBooOpa3Has u unrerpaj (9uacos)
40-42 [TepBooOpaznasi. 3 [Ipeobpa3oBaHus TPUTOHOMETPHUYECKIX BRIpakeHUH. 3aganns KM
EI'D
43-45 OnpenenéHHblii HHTErpa 3 Tpuronomerpudeckue ypaBHeHus. 3aganus KM EI'D
46 Kontpoabnas padora NeS no teme «Ileppoodpa3nas 1
U HHTErpajm.
47-48 Pe3epBHBIE yPOKH 2
2 noayroame (2 yaca B He/leJ110)
I'naBa 9. DieMeHThI MATEMATHYECKOH CTaATHCTHKH, KOMOMHATOPUKHU U Teopuu BepositHocTeii (11 yacoB)
49-50 | Craructnueckast 00pabOTKa JaHHBIX. 2 OcHoBHbIe 351eMeHTapHble Qynkuuu. 3aganust KM EI'D.
51-52 IIpocreiiye BEpOSITHOCTHBIE 3aJa4H. 2 [MpousBonHas. [IpuMeHeHre NporU3BOIHOI K UCCIEOBAHHIO (DYHKIIHH.
3amanus KM EI'D.
53-54 | CoveraHus u pa3MeLICHUS. 2 Jlorapudpmuueckue ypaBHeHus. [loka3arenbHble ypaBHeHHs. 3a1aHus
KUM ETD.
55-56 | ®opmyna buHOoMa HeroToHa. 2 Jlorapugmuueckue HepaBeHCTBA. [loka3aTe/ibHbIC HEPABCHCTBA. 3a1a-
Hust KM EI'D.
57-58 | Cnyuaiinble cOOBITHS U UX BEPOSTHOCTH. 2 ITepBooOpa3nas u nunTerpan. 3aganus KM EI'D .
59 KourpoabHasa padora Ne6 mo teme «jieMeHTbI Ma- 1
TEeMATHYECKOH CTATUCTHKH, KOMOMHATOPUKH M Teo-
pMU BepPOSITHOCTE».
I'naBa 10. YpaBHeHusi u HepaBeHcTBa. CucremMbl ypaBHeHMii U HepaBeHCTB (17 yacos)
60-61 | PaBHOCHIBHOCTB YpaBHEHHH 2 PaBHOcmibHOCTE ypaBHeHul 3aganuss KM EI'D tuma Cl.
62-64 | OOmme METObI PeIICHHS YPAaBHCHH. 3 Oo6me MeTop! penreHus ypaBHeHuit. 3agaauss KM EI'D tuma Cl.
65-67 | PemeHue HepaBeHCTB C OJTHOM NEpEMEHHOIA. 3 Pemenne HepaBeHCTB W CHCTEM HEPABEHCTB C OJHOW NEpEeMEHHOI.
3amanns KM EI'D tuna C3.
68 YpaBHEHUs 1 HEPABEHCTBA C JIBYMSI IEPEMEHHBIMH. 1 VYpaBHeHHs M HepaBeHCTBa C JABYMs IepeMeHHbIMH.3amanusi KHUM
EI'D tuna C6.
68-71 | Cucrembl ypaBHEHHH. 3 3ananusa c napaMmerpamu. 3aganua KM EI'D tunaCs.
72-74 | YpaBHEHHMs M HEpAaBEHCTBA C TapaMeTPaMH. 3 CucTteMbl ypaBHEHHH.
75-76 | KonTposasHasi padora Ne7 mo Teme «YpaBHeHHSI U 2
HepaBeHcTBa. CHcTeMbl ypaBHEHUI U HEPABEHCTBY.
O6006maronee nopropenue (9 4acon)
77-85 | KomIieKCHOE IOBTOPEHHE. | 9 | | | KommiekcHOE OBTOpEHHE.
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Ne Hazpanue tem Tun TpeboBanust K ypOBHIO NOATOTOBKH YYaIIMXCS UKT Harnsansie mocodust
n/m ConepxaHue ypoKoB ypoka
1 nosxyroaue (3 yaca B HeieJII0)
I'naBa 6. Ctenenu u kopHu. Ctenennbie pynknuu (15 yacon)
1 ITonsiTue kKopHs n- KomOuHUpOBaHHEIH Cnatig — nekuus «[lonsitue
CTCTICHI 13 JACHCTBITE b 3HAIOT ompeaeIeHNe KOPHs N-01 CTEIEeHH, €T0 CBOICTBa. KoprA N —cTencHm
HOTO YHCNa
2 [TonsiTue KopH: 1I- [TpoGnemHusbIit Pasmatounsie nuddepenmu-
CTEIEHU U3 IEUCTBUTEIb- YMEIOT BBIMOJIHATH PEe0OPa30BaHusl BRIPAKECHUH, COMEPKAIUX PATH- POBaHHBIC MaTCPpHUAJIBI
HOTO YHCIIa KaJbl, CoJleprKaliue KOpHU N-0i CTEeNeHH.
3 DymKius Bt Y= w KomOuHUpOBaHHEIH Wnnmroctpanun Ha JocKe,
. ' 3HAIOT, KaK ONpeJeNsaTh 3HaueHne PyHKLIUH 110 3HAYCHUIO apryMeHTa cOOpHUK 3a71a4.
cBOHCTBA U rpaduK TIPY Pa3IMYHBIX COCO6ax 3a1anus GpyHKIMK; CTPOUTH TpagukK QyHK-
LUH. YMEIOT MPUMEHATh CBOWCTBA (DYHKITHIA.
4 _n Y4eOHbIi Wnmroctpanum Ha JocKe,
OyHKUMS BUAA Y= \XE ,
. MIPAKTUKYM YMerT ucciaenoBaTh GYHKIHIO IO CXeMe, IIPH NOCTPOSHHUHU rpadKoB COOpHHUK 3a7a4.
CBOHCTBA 1 rpaduK UCIIOJIb30BATh PaBUJIa PeoOpa3oBaHus TPadUKOB. YMEIOT 0ObIACHUT
M3yYeHHbIE MTOJIOKEHHSI HA CAMOCTOSITEIBHO IMO100PaHHBIX KOHKPETHBIX
npuMepax. YMeT 000CHOBBIBATh CYKACHUS, TaBaTh ONPEeNeHuUs,
MIPHUBOJIUTH JI0KA3aTeIbCTBA, IPUMEPHI.
5 CaoiicTBa KOpHS N- KomOuHMpOoBaHHBIN Paznatounsie quddepenupo-
CTETICHH 3HAIOT CBOMCTBA KOPHS N-# CTENEHH, YMEIOT NMpeoOpa3oBhIBAThH BBIPA- BaHHBIE MAaTEPHUATIbIL.
XKEHUS, COIepIKaIllie PaAUKaIbl. YMEIOT ONPEaeNsTh MOHATHS, IPUBO-
JIUTH JIOKa3aTeNbCTRA.
6 CgoiicTBa KOpHS N- YueOHsrit [TpoGnemusie tuddepeniu-
CTETIeHI MPaKTHKYM YMeT NpUMEHITh CBOMCTBA KOPHS N-I CTENEHH, YMEIOT Ha TBOpYE- pOBaHHBIE 3a/1aHKsA
CKOM ypOBHE I0JIb30BaThCS MU MPH PELICHUH 337a4. Y MEIOT Haxo-
JIITH M MCIIOIb30BaTh HH(YOpMALHIO.
7 [IpeobpazoBanus BeIpa- KomO6nHnpoBaHHBbI#H Paznarounsie muddepennmpo-
)KCHHfI, coJepaKalux pa- 3HaIOT, KaK BBIIIOJIHATH apH(bMeTHq€CKHe JleﬁCTBI/If{, coyeTas YCTHBIC U BaHHBIC MaTEPUAJIbIL.
JKAIBI MUCbMEHHBIE TIPHUEMBI. 3HAIOT, KaK HaXOIUTh 3HAUYEHUS KOPHS HATY-
paybHOM CTENEeHH, TI0 U3BECTHEIM (hOpMyJIaM U TIpaBHIIaM Npeobpa3oBa-
HUsI OYKBEHHBIX BBIPKCHUH, BKIIOYAIOIIMX PaAJUKAIIBL.
8 [IpeoOpazoBanus BIpa- KomOuHnpoBaHHbIi Paznarounsie muddepenumpo-

JKEHHH, CO/IepKaluX pa-

BJ'Ia}.'LeHPIC TMOHATHUEM CTCHICHU C pallMOHAJIbHBIM IIOKAa3aTCJIEM, YMCHUC

BaHHBIC MaTCpUAJIbI.
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JHKaJIbI

BBITIOJTHATH TOXJIECTBEHHBIE IIPEOOPA30BaHUS U HAXOANUTD UX 3HAYCHUSL.
'YMeHue BBIOTHATH TOXKICCTBEHHBIE IIPEOOPa30BaHUs ¢ KOPHIMH U Ha-
XOANTH UX 3HAYCHNEY MEIOT BBIMOIHATH apU(PMETHIECKHE ICHCTBHA,
codeTast yCTHbIE M MUCEMEHHBIE TIPHEMBI; Y MECIOT HAXOANUTH 3HAUCHHS
KOPHSI HATypaJIbHOM CTENEHH, 110 U3BECTHBIM (hOpPMyJIaM U IIpaBUiIaM
npeoOpa30BaHKs OyKBEHHBIX BBIPAXKEHHUH, BKIIOYAIOIINX PaIUKaIIbI

9 IIpeobpazoBanus BeIpa- YueOHbIit Paznarounsie nuddepenm-
JKEHUM, ColepKalInx pa- HPaKTUKyM YMeHue BBINOIHATH TOX/IECTBEHHBIE TPE00pa3oBaHusl BEIPaKEHUH 1 POBaHHBIE MAaTEPUAIIBI
JMKATBI HAaXOAWTh UX 3HAYCHUSA. YMEIOT OOBSICHUTD U3yUCHHBIEC MOJ0XKEHHS Ha
CaMOCTOATENBHO MTOJOOPAHHBIX KOHKPETHBIX IPUMEPAX.
10 KonrpoabHas padora Kontpomns, oneHka JuddepeHunpoBaHHbIe KOH-
Nel no Teme «IlousiTue 1 KOPPEKLMS 3HA- Vuamuxcst JeMOHCTPUPYIOT: 3HAHUS O KOPHE N — I CTENEeH! U3 JEHCT- | TPOJIbHO-U3MEPHUTEIbHBIE Ma-
KOpH# N-ii cTeneH . HUi BUTENIBHOTO YMCIIA U €r0 CBOiCTBaX, 0 pyHkimu Y = /X , ee cBoiicT- TepHael
ITpeoGpasoBanue BbIpa- Bax U rpadukax, o mpeoOpPa3oBaHUAK BBIPAKCHHUH, COJCPKALIIX PaIH-
JKeHHH, codepKaLNX KaJlbl, O CTENIEHHBIX (DYHKIHAX U UX CBOHCTBAX.
PaxuKajibDy yqaumeca MOTyT CBO60}1H0 IOJIb30BAaThCA MMOHATUEM KOPHI N — U cTe-
MIeHU U3 AEHCTBUTEIBHOTO YHCIIa U €ro CBOWCTBaMH, (hYHKIHEH
y = X, ee croiictBamu 1 rpaduKaMu, IPeOOPA3OBAHUAME BHIPAKE-
HUH, colepKalIiX paAuKabl, pemas 3a1aHus MOBBIIIEHHON CII0KHOCTH.
11 O00011IeHIE TTOHSATHS O Kom6uanpoBaHHbBIH Craiig — nexuus «O000menne
MoKa3aTejie CTEerneHn 3HAIOT, KaK HaXOJIUTh 3HAYCHUS CTETICHH C PAlMOHAJIBHBIM TIOKa3aTe- MOHATHUS CTEIIEHU»
JIeM; TIPOBOJUTH 110 U3BECTHHIM (hOpMyJiaM M IpaBHiIaM IpeoOpa3oBa-
HUS1 OyKBEHHBIX BBIPAKCHHUH, BKIIOYAIOIIHUX CTETICHH. YmMme-
0T HaXOJUTh 3HAYEHHUS CTEIICHU C PallMOHAJIFHBIM ITOKa3aTesieM; IPOBO-
JIUThH T10 U3BECTHBIM (OpPMYJIaM U IpaBuIaM IpeoOpa3oBaHus OyKBEeH-
HBIX BBIPAXXCHUH, BKIIIOYAIONUX CTECTICHH.
12 O060011eHNEe TIOHATHA O YueOHbIit Pasnmatounsie nuddeperu-
IIOKAa3aTesIe CTEIEHU MPaKTHKYM 3HAIOT, KaK HaXOJUTh 3HAYCHUS CTETICHH C PAlMOHAJIBHBIM IIOKa3aTe- POBaHHBIE MaTE€PHATIbI
JIeM; TIPOBOJUTH 110 U3BECTHHIM (hOpMyJiaM M IpaBHiIaM IpeoOpa3oBa-
HUSI OYKBEHHBIX BBIPDAKCHUH, BKIIIOYAIOIINX CTEIICHH. Yme-
IOT HaXOJUTh 3HAYEHHUS CTEIICHU C PallMOHAJIFHBIM ITOKa3aTeseM; IPOBO-
JUTH TI0 M3BECTHBIM (hOpMyJIaM U TpaBHiIaM Npeodpa3oBaHus OyKBEH-
HBIX BBIPAXXCHUH, BKIIIOYAIOIIUX CTETICHH.
13 Crenennsle pyHknnn, nx | KomOnHUpOBaHHEIH

CBOWCTBA M TPaQUKH

3HAIOT, KaK CTPOUTH 'paKM CTENEHHBIX (QYHKIMH MPH PA3THIHBIX
3HAUCHMSAX MIOKA3aTENs; OMMCHIBAIOT 110 IpadyKy U B MPOCTEHIINX CITy-
qasx 1o GpopMyIie NOBeIeHHE U CBOMcTBa (yHKIMIA, HAXOANUTB MO Tpa-
¢uKy QyHKIMN HaUOOJbIINE M HAMMEHBIINE 3HAYCHHSL.

YMeroT cTpouTh rpaKu CTENEHHBIX QYHKIMH MPHU Pa3IMYHbIX 3HAUE-
HUSIX [TOKa3aTeIsl; ONUCHIBAIOT 0 rpadMKy U B MPOCTEHIINX CIydasix Mo
(hopmyre moBeaeHne U CBOMCTBA (PYHKIMM, HAXOJAUTH IO TPpaQUKy

Pasnmatounsie nuddepenu-
POBaHHBIC MaTEPHUATIBI
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(yHKIIMY HAaNOONIBITHNE ¥ HANMEHBIINE 3HAYCHHUS

14

Crenennbie GYHKIIAN, HX
CBOMCTBa U rpaduku

KoMOuHMpOBaHHBIH
3HAIOT, KaK CTPOUTH 'paKM CTENEHHBIX (QYHKIHMH MPH Pa3INYHBIX
3HAUCHMSX MIOKA3aTENs; OMUCHIBAIOT 10 IpaduKy U B MPOCTEHIINX CITy-
qasix o GpopMysie NOBeIeHHE U CBOMcTBa (PyHKIMIL, HAXOAUTH 110 Tpa-
UKy QyHKIMN HaUOOJBIINE M HAMMEHBIINE 3HAYCHHUSL.

YMeIOT CTpOoUTh IrpadyKu CTEIEHHBIX PYHKIMH TPH Pa3INYHBIX 3HAUE-
HUSIX [TOKa3aTesIsl; ONUCHIBAIOT 10 rpaMKy U B MPOCTEHIINX CIydasx 10
(hopMmye moBeneHUE U CBOICTBA (YHKIMN, HAXOAHUTH TI0 TPaQUKY
(hyHKIMK HAMOOJIBITNE U HANMEHBIINE 3HAYCHHS

Pasnatounsie nuddepeniu-
POBaHHBIC MaTEPHUATIBI

15

CrenenHble QyHKINN, HX
CBOWCTBA U TpapuKI

Y4aeOHbIi
TIPAKTHKYM Yuaiuecs: cB000JHO MPUMEHSIOT 3HaHUS U yMeHHs 1o TeMe «CTeneHn
u kopHu. CtenenHas QyHKuus». YMEIOT nepeiaBarb, WHGpOpMaIUio
CKaTo, MOJHO, BHIOOPOYHO. YMEIOT 00BSICHUTH H3YUEHHBIE TIOJIOKECHUS
Ha CaMOCTOATENHHO MOJOOPAHHBIX KOHKPETHBIX IPHMepax.

Pasnmatounsie nuddepenmupo-
BaHHBIE MaTepHAJIbI

I'naBa 7. Iloka3arenabHasi U Jorapudpmuyeckas pynkuuu (24 yaca)

16

[MTokazaTenbHas GyHKIUS,
ee CBOMCTBa M rpaduk

ITouckoBblit
3HAIOT OINpeAeeHus MT0Ka3aTeIbHOW QYHKIMI, YMEIOT (hOPMYINpOBATH
ee CBOICTBa, CTPOUTH CXEMaTHUECKUH IpaduK JIF000H OKa3aTeIbHOMI

(hyHKIHH.

YMeIOT MPOBOAUTH ONMCAHUE CBOWCTB MOKa3aTelbHON (YHKIIMH 110 3a-
JaHHOHU (opmyre. YMeroT paboTaTh ¢ yueOHHUKOM, OTOUPATh U CTPYKTY-
pHUpOBATh MaTepHal.

Cnaiig — nexuus «Iloka3sa-
TenbHast GYHKIHSD

17

[NokazarenbHas GpyHKIMS,
ee CBOWCTBa M rpaduk

KomOuHMpOoBaHHBIN
3HAIOT oIpeeseH s 0Ka3aTeIbHOW QYHKIMI, YMEIOT (hOpMyINpOBaTh
ee CBOICTBa, CTPOUTh CXEMAaTHUECKUH IpaduK JIF000H OKa3aTeIEHOM

(hyHKIHH.

YMEIoT NPOBOJNUTH ONMCAHNE CBOWCTB MOKA3aTeIbHON (QYHKIINH 110 3a-
JIaHHOH (popMmyte, MPUMEHsIs BO3MOXKHBIE IIPpeoOpa3oBaHusi rpadMKoB.
YmeroT pabotath ¢ yueOHUKOM, OTOMPATh U CTPYKTYpHUPOBATh MaTepu-
all.

Pasnmatounsie nuddepennu-
POBaHHBIE MaTEPHAJIbI

18

[Toxa3zaTtensHas GyHKIHSA,
ee cBoiicTBa u rpaduk

KomOuHupoBaHHEIH
3HAIOT oIpeesIeH s T0Ka3aTeIbHOW (QYHKIMU, YMEIOT (hOpMyINpOBaTh
ee CBOICTBa, CTPOUTH CXEMAaTHUECKHUH rpadyK Jr000i oKa3aTenbHON
(yHKIHH.

YMeIoT NpOBOJUTE ONMCAHNE CBOWCTB MOKA3aTEeIbHONW (QYHKIMH T10 3a-
JTAaHHOH (hopMyJie, MPUMEHsI BOZMOXKHBIE TPeoOpa3oBaHus TPauKOB.
YmeroT paboTaTh ¢ yueOHUKOM, OTOMPATh U CTPYKTYpHUPOBATh MaTepu-
al.

Cnaiig — nexuns «IToka3za-
TEJNBHBIC YPAaBHCHUS»
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19 IToxa3aTenbHbIe ypaBHe- YueOHbIH MpakTu- Paznmatounsie nuddepeniu-

HUS ¥ HEPABEHCTBA KyM 3HAIOT NOKa3aTeIbHbIC YPABHEHHUS U HEPABECHCTBA, yMEIOT PEIIaTh IpO- | POBAHHBIE MaTePHaIbI
CTelIIne MoKa3aTeIbHbIC YPAaBHEHNUS M HEPABEHCTBA; NCIIOJIB30BATh IS
TPUOIIMHKEHHOTO PEIICHUs YpaBHEHUH rpadUIecKuii MeTol. YMEI0T
pemIaTh MoKa3aTeNbHbIC YPABHEHNS H HEPABEHCTBA

20 Iloxa3aTenbHbIE ypaBHE- KomOuHMpOBaHHEIH Paznarounsie nuddepeniu-

HHS ¥ HEPABEHCTBA YMEIOT pellaTh MpoCTeHIIe oKa3aTelbHble YpaBHEHHS U HEPABEHCTBA, | POBAHHLIE MaTEPUAIIbI
MX CHCTEMBI; HCIIOJIB30BaTh JUIS NIPUOIMKEHHOTO PElIeHHs HEPaBEHCTB
rpaduyeckuii MeTol. YMEIOT pelarh oKa3aTelbHble YpaBHEHUs U He-
paBeHCTBA, IPUMEHS KOMOMHAIINIO HECKOJIBKUX allTOPUTMOB.

21 Iloxa3aTenbHbIe ypaBHE- YueOHbIit Paznarounsie nuddepenmm-

HUS U HEPAaBEHCTBA IIPAKTUKYM YMEIOT pe€liaTh HpOCTeﬁmHe TMOKa3aTCJIbHbIC YPABHCHUA U HCPABCHCTBA, POBAaHHBIC MAaTEpUAJIbI
MX CHCTEMBI; UCIIOJIb30BATh JUI IPUOIMKEHHOTO PELICHUS HEPABEHCTB
rpaduyeckuii MeTo1. YMEIOT pelarh oKa3arelibHble ypaBHEeHHs 1 He-
paBeHCTBA, IPUMEHSIS1 KOMOMHALIMIO HECKOJIBKUX aJITOPUTMOB. Y MEIOT
n300paxaTh Ha KOOPJMHATHOMU IJIOCKOCTH MHOKECTBA PELICHUI po-
CTEHIINX HEPABEHCTB U UX CUCTEM.

22 Kounrpoabnas padora KonTtpons, oneHka JuddepeHunpoBaHHbIe KOH-
No2 o teme «CTemneHb. Y KOppEeKLHUs 3Ha- TPOJIbHO-U3MCPUTCIILHBIC Ma-
CreneHHble GyHKIUH. HUH Vyanmxcst JeMOHCTPUPYIOT YMEHHUS PeliaTh TOKa3aTeIbHBIC ypaBHe- TepHraIbl
IToxka3arenbHas PyHK- HUA 1 HEPABCHCTBA
U,

23 [onsrue morapudpma IonckoBerit Craiin — nekuus «Jlorapudmy

3HAIOT, KaK UCIOJIb30BATh CBSI3b MEXY CTENEHbIO U JIorapu(mMom, mo-
HUMAIOT UX B3aMMHO IIPOTHBOIIOJIOKHOE 3HAUCHHE, YMEIOT BEIUHCIIATh
sorapru(M 4ucIa 110 ONpeeNIeHNI0. YMEIOT NepeiaBaTh HH(HOPMALIHIO
CKaTo, MOJHO, BEIOOPOYHO. 3Has oHsATHE
noraprumMa ¥ HEKOTOPHIE €ro CBONHCTBA, BHIMTOIHAIOT MPe00pa3oBaHus
Jorapu(pMUIECKUX BBIPAXKEHUH M yMEIOT BEIYHUCIIATE JIOTapH (MBI UHCEI.
MoryT cobpatbk MaTepHai il COOOLICHUsI 110 33/1aHHOH TeMe.
24 OyHKIMSA y:log a X, ee HpobnemHbIi Craiin — nexius «Jlorapud-
. NmetoT npezcraBieHre 00 onpeneneHue Jorapudmuaeckoit GpyHkuum, MHuYecKas (pyHKIIHS
CBOWCTBA U TpaduK .
ee CBOICTBA B 3aBUCHMOCTH OT OCHOBaHHSI.
25 ITouckoBslit Paznmatounsre nuddepeniu-

OyHKIUA y=lOg a X, ee

CBOMCTBa U rpaduk

3HAIOT, KaK MPUMEHHUTH OTpeieNieHre JorapugmMuaeckoit GyHKITHH, ee
CBOMCTBA B 3aBUCUMOCTH OT OCHOBaHHUSI. YMeroT onpenenaTs 3Ha-
yeHne (GYHKIUH 110 3HAYCHHIO apTyMEHTa MPH pa3IMIHBIX crioco0ax
3a1aHus QYHKIIUK. YMEIOT MPUMEHSTh CBOHCTBA JIOTapU(PMUIECKOM

POBAaHHBIC MATEPUATIBI
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dbynkuu. Braneror npuéMaMu MoCTPOCHUS U UCCIIEOBAHUS MaTeMaTH-
YECKUX MOJEIIEH.

26 Cgoiicta orapuMoB IIpo6nemHsbIi
3HAIOT CBOMCTBA JIOTapu(MOB. YMEIOT BBHIIOJIHATE apUPMeETHIECKUE
ACHCTBHS, COYETAsl yCTHBIC ¥ IMCbMECHHBIC IIPUEMBL; HAXOUTD 3HAYCHUS | Caiin — nekius «[Ipumere-
.TIOFapI/I(l)Ma; MPpOBOAUTH IO U3BECTHBIM (bopMynaM " npaBujiaM Hpeo6- HUE CBOMCTB J'IOFapI/I(bMOB»
pa3oBaHusi OYKBEHHBIX BBIPAXKEHHH, BKIIFOUAIONIUX JIOTAPHU(PMBL. Y MEIOT
NPUMEHSTH CBOWCTBA JIOTapU(pMOB.

27 CaoiicTBa orapugmMon KomOuHMpoBaHHBbIH
YMerorT Ha TBOPYECKOM YPOBHE IIPOBOJIHTH 110 M3BECTHBIM cpopMynaM )58 HpO6JIeMHBIe Hn(bq)epeﬁun-
TpaBuiiaM NpeoOpa3oBanHus OYKBEHHBIX BBIPAKEHHUH, BKIIOYAIONIMX JIO- | pOBAHHbIE 3a1aHHUs
rapudMbl. YME0T 000CHOBBIBATH CY>KACHHS, 1aBaTh ONPEIEIICHHs, TPH-
BOJIUTH JI0KA3aTeNIbCTBA, MPUMEPHI

28 Jlorapugpmudeckue KomOuHMpoBaHHBIN Pasmatounsie nuddepenmu-
YpaBHEHUSI HMeroT npeacTaBiIeHue 0 Jorapu)MHICCKOM ypaBHEHHHU. Y MEIOT pe- POBaHHBIE MaTEPHAIIbI

AT MPOCTEHIIHE JIOTApU(PMUYSCKUE YPABHEHHS 110 ONPEICIICHUIO.
YMeI0T onpenessaTh NOHITHSA, IPUBOAUTE JOKA3aTEIbCTBA.

29 Jlorapudmuyeckue YuebubIit 3HAIOT 0 METO/IAX PELIeHHS JOrapUPMIUECKIX ypaBHEHHH. YMetoT pe- | Pa3aTounbie tuddepentm-

YpaBHEHUS NPaKTUKYM IaTh MPOCTEHIIHE JorapUPMHUECKHE YPAaBHEHHUS, HCIIONB3YIOT METOJ POBAHHBIC MATCPHUAITBI
BBEJ/ICHHS HOBOM MEPEMEHHOH ISl CBEICHUSI ypaBHEHHS K pallMOHANb-
HOMY BHIY.

30 Jlorapudmuyeckue [onckossrit 3HAKT 0 METO/IAaX PEILEHHs JOrapu(MUYECKHX YPABHEHHM. Y MEIOT Pasniatounsie dpepentn-

YpaBHCHUS pelnarh npocTeiiine Jorapu(pMUIECKUe yPAaBHEHHUS, HX CUCTEMBI; HC- POBAHHbIC MAaTEPUAIIBI
HOJIB30BaTh ISl MPUOJIMKEHHOTO PELeHHUs] ypaBHEHHH rpaduyeckuii
METOJ; M300pakaTh Ha KOOPAWHATHOU IIIOCKOCTH MHOXKECTBA PELICHUI
IPOCTEHIINX YPABHEHUM U UX CUCTEM.

31 Kourpoabhas padora KonTtpons, onerka JuddepeHunpoBaHHble KOH-
Ne3 o Teme «Jlorapug- | ¥ KOppeKLMs 3Ha- Yyamuxcsi JeMOHCTPUPYIOT YMEHUSI PelIaTh JIOTapU(PMUUECKUE ypaB- TPOJIBbHO-U3MEPUTEIIbHBIC Ma-
MuuecKas GyHKIUI». Hui HEHUs M HEPABEHCTBA TepHUaJIbl

32 Jlorapudpmudeckue KomOuHMpOoBaHHBIN Pasnmatounsie nuddepermu-

HEPaBEHCTBA 3HAIOT AJITOPUTM pEIICHHMS JIOTaprH(PMUIECKOTO HEPaBEHCTBA B 3aBHUCH- POBaHHBIE MaTEePHaJIbI
MOCTH OT OCHOBAHHUSL. YMeroT pemiath npocreifmme orapudmuye-
CKHE HepaBeHCTBa
33 Jlorapndmudeckue YueOHbIit Paznmatounsre nuddepeniu-
HEpPaBEHCTBA IIPaKTUKYM VYmeror peuiatb HpOCTef/'IH_H/Ie norapmbMqucxne HEPABCHCTBA, POBAaHHBIC MATEPUATIBI
MPUMEHSISI METOJT 3aMEHbBI IIEPEMEHHBIX JIsl CBEICHHUH JIOTapr()MUUECKO-
TO HEPaBEHCTBA K PAIMOHATBHOMY BULY

34 Jlorapndmuieckue ITpobnemHsbIi Paznatounsre nuddepeniu-

HEPABEHCTBA YMeroT pemaTs mpocTeimme jorapuMUIecKie HepaBeHCTBa YCTHO, pOBaHHbBIE MaTepUabl

MPUMEHSIOT CBOMCTBA MOHOTOHHOCTH JIOTapU(PMHIUECKON (YHKINHU TPH
penieHnn 0oJiee CI0KHBIX HEPABEHCTB. Y MEIOT HCIIOJIb30BATh VIS TIPH-
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OJIMYKEHHOT'O PEIIeHUs] HEPaBEHCTB TpadUuecKuii METO/.

35 Ilepexon k HOBOMY KomOuHMpoBaHHEIH Paznarounsie nuddepeniu-
OCHOBaHHIO 3HatoT (popMyITy Iepexojia K HOBOMY OCHOBAHHIO U JIBA YACTHBIX CIy4asi | POBAHHBIE MaTEPHUaJIbI
(hopmyIIBl TIEpexo/ia K HOBOMY OCHOBAHUIO Jorapudma. YMerT 000CHO-
BBIBaTh CYXJICHUS, ]aBaTh ONPEAEIICHUS, IPUBOANTH JJOKA3aTEIbCTRA,
MPUMEPBHI.
36 [epexon k HOBOMY [onckoBsii Paznarounsre nuddepenmn-
OCHOBaHHIO 3HaroT (HopMyITy IIepexoaa K HOBOMY OCHOBAHHIO M /IBA YACTHBIX ClTydas | POBAaHHBIE MaTepHabl
(hopMyTBI TIEpEX0/1a K HOBOMY OCHOBAHHIO JIoTapudma. YMET 000CHO-
BBIBaTh CYXJICHHUS, JaBATh ONPENCICHNUS, IPUBOANTH JOKA3aTEIbCTBA,
NpUMepbL. YMEIOT NPUMEHSTH (JOPMYJTy OCHOBAHHUIO M JIBA YACTHBIX
cirydast (pOpMyJIBI IEpexo/ia K HOBOMY OCHOBaHMIO Jorapugma. Moryr
CaMOCTOSATENILHO UCKaTh, U OTOUPATh HEOOXOAUMYIO JUIS PEIICHHS
y4eOHBIX 33124 HHPOPMAIIHIO.

37 JuddepennupoBanue Kom6unnpoBaHHbBIH Pasznmatounsie muddepenmu-
MOKa3aTeIbHOMN U JIora- 3Ha10T (GOPMYIIBI T HAX0XKJCHHUS TPOM3BOAHON M NEPBOOOPA3HON MO- | POBAHHBIE MaTEPHaIbI
pubMUIeCKON (yHKLMA Ka3aTeNbHON U JIorapu(pMUIECKO QyHKIUH. YMEIOT BBIYUCIIATH IPO-

W3BOJHBIE ¥ IEPBOOOPa3HBIE MPOCTEHIINX MOKA3aTENbHBIX U JIOTapu Q-
MHUYECKHUX QYHKIHHA. YMEIOT NPUMEHSTh (GOPMYIIBI 11l HAXOKACHHS
MIPOU3BOTHON M MEPBOOOPA3HOIT ITOKA3aTEIBHOMN U JIOTapUPMHUCCKON
(yHKIHIA.

38 JuddepennupoBanue IouckoBbIf Paznarounsie muddepeniiu-
MoKa3aTeabHOM U Jlora- YMeEroT peniaTh MpakTUIeCKHe 3a1a4yu ¢ TIOMOIIbIO anmnapaTa qudde- POBaHHBIC MaTCPUAJIBI
pudMIIecKoll GyHKIHiT PEHIMAJIBHOTO U UHTETPAIBHOTO HCYHCIICHHS.

39 Kourpoabhas padora KonTtpons, onenka JuddepeHumpoBaHHbIE KOH-
Neq o teme «Jlorapug- | 1 Koppekuus 3Ha- Yuammpxcs JeMOHCTPUPYIOT: 3HAHUS O IOHATHH Jorapudma, o ero TPOJIbHO-U3MEPUTEIILHBIE Ma-
mudecKast GpyHKuus. HUH CBOMCTBAX, 0 (YHKIHH, ee CBOMCTBAX U rpaduKe, O pelieHHH mpocTeii- | oPHaJIBL
JuddepenuupoBanue MIAX JIOTapU(YMUUECKUX YPABHEHMSAX U HEPAaBEHCTBAX. Ydaluecs Mo-

HOKA23aTe/ILHOI 1 JIOra- TYT CBOOOZIHO TIOJIB30BAThCS 3HAHWEM O TIOHATHH Jorapudma, 0d ero
padMUITEcKOii PyHK- CBOMCTBAX, O (I)yl-\I'KL[I/II/I, ee CBOMCTBaxX U rpaq)I/EKe, O pelIeHnH JIora-
_—. pudM. ypaBHEHHI M HEPABEHCTB ITOBBIIICHHON CIIOXKHOCTH.

I'nasa 8. IlepBooOpa3Hasi u uHTerpaJ (9 yacon)

40 IlepBooOpasnas KomOuHupoBaHHEIH Paznarounsie ntuddepenupo
HmeroT npezcTaBlieHHE O MOHATHE IIEPBOOOpa3HOil YMEIOT HaX0UTh BaHHBIE MaTePHAIbIL.
nepBooOpasHbIe Il CyMMBI (DYHKIMH M IPON3BeAeHUS (DYHKIMN Ha
YHCIIO, UCIIOJIB3YS CIPABOYHBIE MAaTepHANIbL.. YMEIOT I10JIb30BATHCS 110~
HATHEM NepBOOOPa3HON YMEIOT HaX0AUTh I1€PBOOOpa3HbIE AJISI CYMMBbI
(yHKIMH ¥ Ipon3BeneHus QYHKIMH Ha YHCIIO.

41 [TepBooOpaznas ITpobnemHsbIi WnmocTtpanmu Ha 1ocke, Tab-

3HAIOT MOHATHE IEPBOOOPa3HON. YMEIOT HaXOAUTh TEePBOOOPA3HBIE IS
cymMbl pyHKIMI 1 Tpor3BeeHNs QYHKIMH Ha YHCII0, UCTIOJIB3YS CIIpa-

JIUIBL, COOPHUK 3a71a4.
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BOYHBIEC MaTEepHAIBl. YMEIOT ITOJIE30BAThCS TOHATHEM TIEPBOOOpa3HON
YMEIOT HaXOAUTh MEPBOOOpPA3HBIE A CYMMBI (QYHKIUI 1 IpOU3BeEe-
HUS QYHKITIH HA YUCIIO.

42 IlepBooOpazHas ®dopmupoBaHUe Wnnroctpanyu Ha 1ocke, Tad-

yMeHuii 1 HaBbIKOB | [IPUMEHAIOT MOHATHE IEPBOOOPA3HOM. YMEIOT HAXOMUT JIMILBI, COOPHUK 3a/ad.

43 Onpenencunslii naTerpan | KomOnHUpOBaHHEIH Paznarounsie nuddepennupo

BaHHBIE MaTepHAIbI.
44 Onpenenennsiii uaterpan | ®opmuposanue 3unatotr popmyry Helorona — JleiibHuIa. YMEIOT HAXOAUTh NEPBOOO- WnmocTpaiuu Ha J0CKe,
yYMEHHit 1 HaBbikop | PA3HBIC JUIS CYMMBI (GyHKIMHA ¥ Tpou3BeeHUs (DyHKIUH Ha 1HCIIO. c6OpHUK 3a71a4.
Yyamuecs yMEIOT HCIONIb30BaTh MOHATHE MIEPBOOOPA3HON. YMEIOT HC-
MOJTB30BaTh MOHSATHE IIEPBOOOPA3HOM, ONPEIENCHHOTO HHTETPaNa B pe-
IICHWUH 3a/1a4 Ha BBIYMCIICHHS TUIOIAACH KPUBOIMHEHHBIX TPaIenui 1
JPYTHX INIOCKHUX (uryp.
Yyamuecs MOTYyT CBOOOTHO TOJIB30BAThCS 3HAHMSMU O IIEPBOOOPA3HON
U OTpEJIeNICHHOM MHTETpaJIe IPH PEIICHNs Pa3INYHBIX TBOPYECKUX 3a-
Jadax.
45 Onpenenensslii uaTerpan | [IpobnemHusit Pasmatounsie nuddepenunpo
BaHHBIC MATEPHUATIbIL.

46 KontpoabsHas padora Ypok KOHTpOIL, JluddpepeHMpOBaHHbIE KOH-
NeS mo Teme «IlepBood- OLCHKH 1 KOPPEK- Yyammxcst IeMOHCTPUPYIOT: 3HAHHUA O MEpBOOOpA3HON M OTIpe/IeIeH- TPOJILHO-U3MEPUTEIILHBIE Ma-
pa3Hasi ¥ HHTerpajm. MM 3HaHUI HOM HMHTerpajie, I0Ka3blBaloT yMEHHE PEIICHUS] TPUKJIIaTHBIX 3a/1a4. TepHUabl

47 PesepBrIHit ypok

48 PesepBrIHit ypok

2 moayroaue (2 yaca B He/1eJl0)
I'naBa 9. DjieMeHTbI MATEeMATHYECKOH CTATUCTHKU, KOMOUHATOPMKM M Teopuu BeposiTHocTel (11 yacos)

49 CraTtucTuyeckas 00pa- | KoMOuHHpOBaHHBIN . . Craiig — nexnus
60TKa AHHBIX (hopMHpOBaHUE NIPECTABICHNI O METOAAX CTATUCTHYECKOH 00paboT-

- KU pe3yJbTaTOB HU3MEPEHUil, MOJIYUYEHHBIX NPH MPOBEJCHUHU JKCIIe-
50 CraTtuctuueckas oopa- ®dopmupoBanue
p PMHP pHMEHTa, O YHCJIOBBIX XapaKTepUCTHKaX nHpopmanmy; Pasparoumse muddepenumpo
0OTKa JaHHBIX. yMeHHﬁ U HAaBBIKOB BaHHBIC MaTEpUAJIbI.

51 TIpocTeiIine BepOATHO- KoMOMHHpOBAHHbI YMeHHe HCNOJb30BATH npHodpeTeHHbIe SHAHHS H YMEHHS B (b .0 oo mbdepenmmpo

CTHEIE 38291 NPAKTHYECKOI /IEATELHOCTH M MOBCEIHEBHO KM3HM JUISL: aHa- | Lo MaTepHATHI
= JM3a peajbHBIX YMCIIOBBIX IAaHHBIX, NPEICTABICHHBIX B BHIE JHa- -
52 [IpocTeiimue BeposTHO- ®dopmupoBaHUe Wnmtoctpanmu Ha 0CKe,
. rpamm, rpaduKoB; aHANH3a WHPOPMALNN CTATHCTUYECKOTO XapakKTe-
CTHBIC 3aJa4H. YMEHHUH ¥ HAaBBIKOB pa CcOOpHUK 3a7a4.

53 Coueranus u pazMmelne- KomOnHMpoBaHHBbI#H
HUSL

54 CoderaHus 1 pa3meliie- YueOHbIit Wnmroctpanum Ha JOCKe,

HUSL. MPaKTHKYM cOOpHHUK 3a71ad.
55 CD()pMy_]'[a ounoMma Hbpro- KOMGI/IHI/IpOBaHHBIﬁ q)OpMI/IpOBaHI/Ie HpeCTaBHeHI/Iﬁ O BCCBO3MOXHBIX KOM6I/IHaHI/I${X, OBJIa- Pa3]laT0qHBIe )IH(I)(I)GPGHHHPO

TOHAa.

JICHAE YMEHHEM peIICHUS MPOCTEHITIX KOMOMHATOPHBIX U BEPOSITHO-

BaHHBIC MAaTCPpUAJIbI.
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56 ®opmyna buHoMa Hero- YueOHbIit CTHBIX 3ajau. Wnmoctpanuu Ha 1ocke,
rona. TpaKkTHKYM YMeTh perath npocTeifiiie KOMOMHATOPHBIC 331a4d METOJOM Iie- cOOpHHK 33124

57 Ciyqaiitbie coObiTHs 1 UX | KOMOMHHPOBAHHBIH | peGopa, a Takke ¢ MCIONB30BAHHEM M3BECTHBIX (OPMYIT; BRIUMCIIATH B | Pasnatounsie uddepeHiupo
BEPOATHOCTH. MIPOCTEHIINX CIyJasx BEPOSITHOCTH COOBITHI Ha OCHOBE TIOJCUEeTa Yrca | BAHHBIC MaTepHUabl.
CoyuaiiHble cOOBITHS U Y4aeOHbIi HCXOJIOB WnmocTpanmu Ha 1ocKe,

MPaKTHKYM cOOpHHUK 3a71a4.

58 Cityuaiinble cOGBITHS M MX | Y4eOHbIl Y4amuecs 1eMOHCTPUPYIOT TEOPETHHIECKNE 1 MPAKTHIECKAE SHAMMA TIO | pysrarquppre auddeperimpo

BEPOATHOCTH. paKTHICyM TeMe « DJIEMEHTBHI MAaTeMaTHeCKOi CTAaTHCTHKY, KOMOMHATOPUKH U BAHHbIE MATEPHATIHI.
TEOPUU BEPOSITHOCTEH ».

59 KonTpoabHas padora VYpok KoHTpoJI, JuddepeHumrpoBaHHbIE KOH-
Ne6 mo Teme «IeMEHTBI | OlEeHKH U KOppEK- TPOJIBHO-U3MEPUTEIILHBIE Ma-
MATeMATHYECKOM CTATH- | 11y spapriy TepHabl
CTHKHM, KOMOMHATOPUKHU
U TEOPUHU BePOATHO-
crei».

I'maBa 10. YpaBHenus u HepaBeHcTBa. CucTeMsbl ypaBHeHuii u HepaBeHcTB (17 4acoB)

60 PaBHOCUIIBHOCTD ypaBHE- KomOuHupoBaHHbIi | 3HAIOT OCHOBHEIE CIOCOOBI PABHOCHIIBHEIX TIepexooB. IMeroT mpe - Wnnmroctpanun Ha JocKe,
HUit CTaBJICHHE O BO3MOKHBIX IIOTEPSAX UM NPHOOPETCHUAX KOPHEH M MYTAX | cOOpHHK 3a/ad.

61 PaBHOCHABHOCTS ypaBHe- | YueGHbIi HMCIPABIICHUS 1aHHBIX OLIMOOK, YMCIOT BBINOJIHSTH IPOBEPKY HAWIACHHO- [ p,o aToumbIe anbdepeHH-
_—_— HpAKTHKYM TO PELICHI C TOMOLIBIO MOACTAHOBKH 1 Y1eTa 00J1aCTH 1Oy CTHMBIX POBAHHBIE MATEPHAITEI

3HAYEHUH. YMEIOT MMPOU3BOAUTH PaBHOCUJIBHBIC IEPEXOABI C LHEJIBIO YII-
po1ICHU YpaBHEHU.

YMeEIT JoKa3bIBaTh PABHOCUJIBHOCTh YPaBHEHUH HA OCHOBE TEOPEM
PaBHOCHJIBHOCTH. MOT'YyT caMOCTOSITEeIbHO UCKaTh, U OTOUPaTh HE0OX0-
JMYIO JUIsl pellieHusl yueOHbIX 3a/1a4 HH()OPMALHUIO.

62 O6ume metoas! pemenus | KomOnHUpOBaHHBIH Pasnmatounsie nuddepennu-

ypaBHEHHIA 3HAIOT OCHOBHBIE METO/IbI PEIICHHUS aNreOPanvecKuX ypaBHEHHUIA: METO[ | POBAaHHBIE MaTEPHAJIbI
pasyioXKEHUsI Ha MHOXKUTEIH 1 METO/I BBEJICHUSI HOBOH ITepeMEHHOM.
YMET NPUMEHSTh UX IPU PELIECHUH PAalMOHAIbHBIX YPAaBHEHUI cTele-
HU BBIIIE 2. YMeroT pemiats pauoHalbHbIe
YPaBHCHUSA BBICIIIHUX cTeneHen METOAaMM PAa3JIOKCHUA HA MHOXKUTCIIN
WJIN BBECACHUEM HOBOM HepeMeHHOI\/’I, peuIaroT paquOHAJIbHBIC YpaBHE-
HHUSI, COJIEPKAIINE MOJTYJIb.

63 O6ure MeToab! pemeHust | Y4eOHbIi Paznarounsie muddepenmm-

yYpaBHEHHH MPaKTHKYM YMeIoT penrath NpocThle TPUrOHOMETPHUYECKHE, TI0Ka3aTesIbHbIE, JIOTa- POBaHHBIE MaTEPHAJIbI

pudmMHuIecKue, HppalHOHANBHEIE yPAaBHEHUS. Y MEIOT OOBSCHUTD U3Y-
YCHHBIC ITOJIOKCHUS HA CaAMOCTOSTCIIBHO HO}IO6paHHBIX KOHKPETHBIX
mpuMepax. YMEIT pelaTh HPpaluOHAIbHbIE YPABHEHUS, ypaBHEHUS,
cojiepkale Moayib. [[puMeHsI0T croco6 3aMeHbl HEM3BECTHBIX TIPH
pelLIeHNH Pa3IuYHbIX ypaBHEHUH. MOTyT caMOCTOATENIbHO UCKATh, U
oTOMpaTh HEOOXOIUMYIO JIJISl pelieHus Y9eOHbIX 3a1a4 HH(pOopMaIuro.
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64 Oo6ume metoas! pemeHust | [TonckoBwid Pazmarounsie muddepeHm-
ypaBHEHUIM MoryT pemaTs IpocTeHIINe TPUTOHOMETPUUIECKHE, TOKAa3aTeIbHbIC, POBaHHBIE MaTEPHAJIbI
norapu(pMHUIECKUE, UPPAIHOHANBHBIC YPAaBHEHHSI CTAHAAPTHBIMH METO-
JaMu. MOTyT IPUBECTH IPUMEPBIL, TT0X00paTh apryMEHTHI, CHOPMYITH-
pOBaTh BBIBOABI. MOTYT penraTh NpocTeHIIe TPUTOHOMETPUIECKHE,
MOKa3aTebHbIE, JToTapu(pMUIECKUE, UPPAIIOHANIBHBIC YPaBHEHUS CTaH-
JapTHBIMHU MeTOoaMH. [IpUMEHSIOT parioHaIbHBIE CIIOCOOBI PEIICHNUS
YpaBHEHHH pa3HBIX THIIOB.
65 Perienne HepaBeHCTB ¢ KomOnHMpoBaHHBIH Paznarounsre nuddepenmn-
OJIHOM HEPEMEHHOM 3HAIOT ¥ MOHUMAIOT PEIICHUS] HEPABEHCTB C OJHOM NMepeMEeHHOH. Yua- POBaHHBIE MaTEPHAIIbI
myecs yMEI0T H300pakaTh Ha INIOCKOCTH MHOXKECTBO PEIICHUI Hepa-
BEHCTB C OJHOHW NEpEMEHHBIMHU
66 Pemenne HepaBeHCTB ¢ KomOuHUpOBaHHEIH Craiin — nexkuus
OJIHOH MepeMeHHOU «PelieHns HEPABEHCTB € OJI-
HOM MepeMEeHHOI»
67 Pemenne HepaBeHCTB C YueOHbrit . . Paznarounsie nuddepenu-
e — IpaKTHKYM 3HaIOT U MOHUMAIOT PEIICHUs HEPaBEHCTB C OJTHOM HepeMeHHOIf. VYua- POBAHHBIC MaTEPHATEI
myecs yMEeIT n300pakaTh Ha INIOCKOCTH MHOXKECTBO pelIeHUil Hepa-
69 CucteMbl ypaBHEHUH KoMOMHUPOBaHHBIN | paperp e OJTHOI! TIepeMeHHBIMH. Pasnmatounsie nuddepeniu-
POBaHHBIEC MaTEepPHAJIbI
70 CucTeMbl ypaBHCHHI YueOHbIit
NPaKTHKYM
71 CucteMsl ypaBHEHUN ITouckoBblit Paznarounsie nuddepenmu-
3HAIOT, KaK penats rpadMuecky ¥ aHAJIMTHYECKH PEIlaTh CUCTEMBL, CO- | POBAHHBIE MaTEPHaJIbI
72 VYpaBHeHust u HepaBeHcT- | KOMOWHMpOBaHHBIN | CTABJICHHBIE M3 JBYX U OOJiee ypaBHEHUH. Crnaiig — nexkuust
Ba C IapaMeTpamMu «YpaBHEHUS U HEPABEHCTBA C
YMeI0T IPUMEHSATh pa3iIMyHble CIIOCOOBI IPU PELICHUH CUCTEM YpaBHE- | mapaMeTpaMn»
73 YpaBHEHUS U HEpaBEHCT- | Y4eOHBIN HUHA. Vdallnecs UMEIOT 3HaHUsI O Pa3IHYHBIX METOJAX PEIICHHUS Pasnmatounsie nuddepermu-
Ba C MapaMeTpaMu MPAKTUKYM ypaBHeHI/Iﬁ 1 HCPAaBCHCTB C mapaMeTpaMu. pOBaHHBIE MaTepUaIbI
74 VYpaBHeHus u HepaBeHCT- | IlouckoBslii Paznarounsie nuddepenmm-
Ba ¢ mapameTpaMu VYuamuecs MOTYT MOB30BAThCS SHAHUAMH O pa.3n14qH1)1x METONIaX Pe- | o paumbie MaTepHATBI
IIEHHUs YPaBHEHUH U HEPABEHCTB C IIapaMeTpaMu; Y daliuecs MOryT
MOJIb30BATHCS 3HAHUSAMH O PAa3HBIX CHOCO0AX JI0KAa3aTelbCTB Hepa-
BEHCTB.
75 KonTpoabHas padora Konrpois, ouenka JuddepeHumrpoBaHHbIE KOH-
Ne7 o Teme «YpaBHe- ¥ KOPPEKLUs 3Ha- TPOJILHO-U3MEPUTEIbHBIC Ma-
HHS H HEPABEHCTBA. HUH TEpHATILL
. VYuaiuecs: IeMOHCTPUPYIOT TEOPETUUECKHUE M PAKTHIECKUE 3HAHUS 110
CHcTeMBl ypaBHeHHI H Teme «YpaBHEHHs U HepaBeHCTBa. CHCTeMbl ypaBHEHUI 1 HEPaBEHCTBY.
76 HEPaBEHCTBY.
Pe3seps
IHoBTOpeHnue (9 yacon)
77 KomnnexcHoe nosTope- IIpaxTuxym KUM EI'D
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HUE. BBITIOJTHATH TOKACCTBEHHBIE MPE0Opa30BaHNs H HAXOANUTh uX 3HadeHns. | KM ET'D
78 KOMILIEKCHOE TTOBTOpE- [IpaKkTHKYM ‘YMeHue BBIIOIHATH TOXKIECTBEHHBIE TIPEOOPA30BaHMUS ¢ KOPHAMH U
— CTENEHAMH W HaXOIWTh X 3Ha4Y€HHE. Y MEIOT IPUBOJUTH JOKA3aTENb-
CTBa. YMEHME BBINOJHITH TOKAECTBEHHbBIE IPEOOPa30BaHUs JIOTapH -
79 KomnnexcHOe moBTOpE- IIpakTukym . .
MHUYECKHX BBIPQKEHUH. YMEHHUE PElIaTh CHCTEMbI ypaBHEHHH, (Jiora-
Hue. PUDMHUYECKHX, MPPALIUOHAILHBIX, TPUTOHOMETPUYIECKHX. YMEHHE pe-
80 Kommnekcnoe mosrope- IpakTukym 1IaTh HEPABEHCTBA C OJHOM NEPEMEHHOU. Y MEHHE UCIIOJIb30BaTh HE-
HHE. CKOJIBKO NIPHEMOB NPH PELICHUN YpaBHEHUIl. YMeHUe peliaTh ypaBHe-
81 KOMILICKCHOE TIOBTOpE- IpaxTuKym HUS C UCTIONIb30BaHHEM PABHOCUIBHOCTH ypaBHEHUH. Y MEHHE UCTIOIb-
e 30BaTh rpadyk QYyHKIUH PU PEIICHUH HEPaBEHCTB. YMEHHUE Haxo-
JIUTH MIPOU3BOAHYIO (QYHKIMH. Y MEHUE UCCIIEI0BATh CBOWCTBA (QYHKIIMU
82 Kommnexcroe nosTope- Tpaxruicym ‘YMeH#ne UCTIoNb30BaTh CBOMCTBA (DYHKINH [T PEIICHHS 3a7ad. Y MEeHHE
HHE. pelaTh U IPOBOANTH UCCIEJOBAHUE PEIICHHUS CUCTEMBI, COAEpKALIEH
83 KommnnekcHoe nosTope- [TpakTuxkym ypaBHEHHS Pa3HOTO BHJa. Pemenue 3a7a4 Ha HaXOX/ICHHE HanOOJIbIIIe-
HHE ro (HaMMEHBIIET0) 3HAUYCHNS BEJTMYMHBI C IPUMEHEHHEM ITPOU3BOIHOM.
84 KOMILIEKCHOE TIOBTOpe- TpakTnKyMm ‘YMeHue NpuMeHSTh 00IIe IPUEMBI PEIICHNST YpaBHEHUH U Hepa-
— BEHCTB. YMEHHE pelaTh KOMOMHHUPOBAaHHbBIC YPABHEHNS M HEPABEHCTBA.
VYmenue peuiaTh 3aJa41 Ha ONITUMU3AIINIO. YMenue peuiaTb HEPABCHCT-
85 KomnnekcHOe moBTOpE- [pakTukym BA C MAPAMETPOM..
HHE.
Jlureparypa

1.  Aurebpa u Havyana maTtemaruudeckoro aHanuza. 10-11 xkmaccel. B 2 u. Y. 1. Mopakosud A. I'. YueOHuk ans yyammxcs o01eo0pa3oBaTebHBIX Y-
pexxnennii (6azoBsiit ypoBeHs) / A. I'. Mopakosud. — 10-e u3n., crep. — M.: Muemo3una, 2009.

2.  AnreOpa u Hayanma MaTematudeckoro aHanuza. 10-11 kmacesl. B 2 u. Y. 2. 3agaunuk a1 yyamuxcst o01meo0pa3oBaTeNlbHBIX yupexaeHuit (6a3o-
Bl ypoBeHb) / [A. I'. Mopakosuy, JI. O. [denumiena, T. A. Kopemikosa, T. I'. Mumyctuna, I1. B. Cemenos, E. E. Tynpunnckas |; mog pen. A. I'. Mopako-
Buya. — 10-e u3zn., crep. — M.: Muemo3una, 2009.

3. AureOpa n Hayasma MaTeMatudeckoro ananmsa. 11 kmace. CamoctositenbHbIe pabOThI IS ydarmmxcst o0meo0pa3zoBaTebHbIX yupexaeHuii / JI. A.
Anexcanaposa; mox pen. A. I'. MopakoBuya. — 4-e u3n., ucnp. u gorn. — M.: Muemo3suna, 2009.

4.  AnreOpa m Hadayiia MmaremaTudeckoro ananmu3sa. 10-11 kmaccer (6a30BBIN YpPOBEHB): MeToIMUecKoe mocobdue mist yuurtens / A. I'. Mopakosuy, I1. B.
CemenoB. — M.: Muemo3uHa, 2010.

5.  Anrebpa u Hayasla MaTeMaTHueckoro aHanusa. 11 kiacc. KonTposabHbie paOoThl Ui ydamuxcsi 0011eo0pa3oBaTeIbHBIX yupexaeHuil (6a30BbIi
yposens) / B. UI. I'mu30ypr; nox pea. A. I'. Mopakosuda. — M.: Muemo3uHa, 2009.

6.  A.Il Epmosa, B.B. I'ono6opoabpko. CaMmocTosSITeTbHBIC U KOHTPOJIBHBIC PA0OTHI 110 anredpe u HavaaM aHanm3a it 10-11 kiraccoB.— M.: Miekca,
2005.
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NogokrwbdhrE

Multimedia-ognepskka mpeamera
MunuctepcetBo oopazoBanus PD: hitp://www.informika.ru/; http://www.ed.gov.ru/; http://www.edu.ru/
Tecruposanwue online: 5 - 11 kmaccsr: hitp://www.kokch.kts.ru/cdo/
[Tenarormyeckas Mactepckas, ypoku B MHTepHET 1 MHOTOE ipyroe: hitp://teacher.fio.ru
HoBeie TexHonoruu B oopazoBanuu: http://edu.secna.ru/main/
[TyreBoauTens «B Mupe Hayku» JIs IMKOJBLHUKOB: Nitp://www.uic.ssu.samara.ru/~nauka/
Merasunukioneaus Kupuuia u Medonus: hitp://mega.km.ru
caiThl « DHIMKIONEANH SHITUKIIONe Uiy, HarpuMmep: http://www.rubricon.ru/; http://www.encyclopedia.ru/

Ypoku Anre6psl Kupmna u Medoans st 11 ki Buptyansnas mkona Kupuia u Medoaus

Juck "CoBpeMeHHbIN OTKPBITHIN ypok' mist 11 ki

Anrebpanyeckue 3a1adu ¢ napamerpamu Juist 9-11 k. 1C: Ob6pazoBanue 4 Jlom
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