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AHHOTaNuA

Pabouas mporpamma cocrtaBieHa Ha ocHOBe DenepaibHOr0 KOMIIOHEHTa T'OCYJApCTBEHHOTO CTaHAApTa
OCHOBHOT0 00111ero o0pa3oBaHusl OpUEHTHPOBaHA Ha yJamuxcs 9 kinacca mis aereit ¢ OB3 u peanusyercs Ha
OCHOBE CJICTYIOIINX HOPMATHBHO-NIPABOBBIX TOKYMEHTOB:

1. Tlpuka3 MunuctepctBa oOpasoBanusi Poccuiickoit @enepanun «O06 yTBepkIeHHH (eaepaTbHbIX
nepeyHeil y4eOHHUKOB, PEKOMEHOBaHHBIX K HCIIOJIb30BAHUIO MPHU peaM3alud HMEIOLUX
TOCYJapCTBEHHYIO aKKpEeIUTAIMI0O 00pa30BaTENbHBIX MPOTrpaMM HA4yaJIbHOTO OOIIEro, OCHOBHOTO
obmero, cpeanero odmiero oopazopanus» Ne253 ot 31.03.2014r.;

2. Ilpukaz MunucrepctBa oOpasoBanusi Poccuiickoit @enepamun «O BHECEHHM HW3MEHEHHUH B
denepanbHbIl MEepeyeHb YUYEOHHKOB, PEKOMEHIOBAHHBIX K HCIOJb30BAHUIO TP pearr3anuu
UMEIOIMX TOCYIapCTBEHHYIO AaKKPEIUTALUI0 00pa3oBaTeNbHBIX IMPOrpaMM HAa4YalbHOTO OOIIETO,
OCHOBHOTO O00IIero, cpeaHero oOmiero oOpa3oBaHUs YTBEPXKACHHBIM MNpukazoM MUHHCTEPCTBA
obpasoBanus u Hayku Poccuiickoit @enepannn ot 31.03. 2014 r. Ne 253», ot 20.06.2017r. No581.

3. Ilpukaz MunucrepctBa oOpa3oBanuss U Hayku PocroBckoil obmactu «O mpUMEpHOM MOpSIKE
YTBEPXKICHHS U IPUMEPHON CTPYKType pabounx mporpamm» Ne24/4.11-485 ot 08.08.2014r.;

4. TlocranoBneHue [7IaBHOro TOCYJapCTBEHHOro caHuTapHoro Bpaua «O06 yrBepxknaenun CanlluH
2.4.2.2821-10 «CaHuTapHO-3IUIEMUOJIOTHYECKIE TPEOOBAHMS K YCIOBHSIM M OPTaHU3AIMH 00y4YCHUS
B 0011€00pa3oBareabHbIX yupexaeHusx» Nel89 ot 29.12.2010r.;

5. ®enepanpHbiii 3aK0H OT 29.12.2012 Ne 273-D3 (pen. ot 05.05.2014) "O6 obpazoBanuu B Poccuiickoii
®denepanun” (C U3M. U JOIL.)

6. Ilpukaz MO P® or 10.04.2002 t. Ne 1089 «OO0 yrBepx)acHUH (QeaepaTbHOIO KOMITOHCHTA
rOCYy/IapCTBEHHBIX CTAHIAPTOB HAYalbHOTO OOIIEr0, OCHOBHOTO OOLIEr0 M CpeaHero (IMOJHOTrO)
o011ero 00pa3oBaHUs

B Hacrosmyto mporpaMMy BHECEHBI H3MEHEHUS: KOJIMYECTBO YaCOB HA U3YyUaeMble Pa3/Ieibl paclpeesieHo B
COOTBETCTBUM C y4EOHBIM IUIAHOM U crieU(UKONH 00pa30BaTENLHOTO YUPEKACHUS.

JlaHHasi Tmporpamma, COXpaHSeT OCHOBHOE CoOjepkaHue 0Opa30BaHUs, NMPUHATOE JUII MacCOBOM
MIKOJBl M OTJIMYAeTCsl TeM, 4YTO MpeJyCMaTpUBaeT KOPPEKIMOHHYI paboTy ¢ ydalluMHCS HMEoIue
OTpaHUYEHHBIE BO3MOKHOCTHU 3/]0POBBSI.

MecTto npeamera B 0a3UCHOM y4eOHOM IUIaHe
CornacHo ¢enepanbHOMy 0a3UCHOMY y4eOHOMY IUIaHY Ha M3y4deHUe anreOphl B 9 Ki1acce OTBOAUTCS 3 yaca B
HEJIeNI0 B TeYeHUe Bcero yueOHoro roaa, uroro 102 yaca anredpsi.
[Iporpamma mocTpoeHa ¢ y4eToM CHelu(HuKH YCBOSHHS YIeOHOTO MaTepuana AETbMHU Kilacca sl IeTeH ¢
OTPaHUYEHHBIMU BO3MOYKHOCTSIMH 3/10pOBbsl. IIpesicTaBienHas mporpaMMa, COXpaHsisi OCHOBHOE COJIepKaHUe
o0pa3oBaHUs, TPHUHITOE JJIsI MacCOBOW IIKOJBI, TEM, YTO MpeIycCMaTpUBaeT KOPPEKIIMOHHYIO
HaIlpaBJIEHHOCTh O0Y4EHUSI.



IInanupyemble pe3yJbTAaThl ¢ y4eTOM KOPPEKIIMOHHOKH padoThl H 0cO0eHHOCTel aeTeil.

B xone npenonaBanus anreOpsl B 9 kitacce, paboThl HaJ GOPMHUPOBAHUEM Y OOYUAOLIUXCS MTEPEUHCICHHBIX
B MporpaMMe 3HaHUH W YMEHHUH cjellyeT oOpaliaTh BHUMaHHE Ha TO, YTOOBI OHHM OBJIAJICBAJIH YMEHHSMHU
001ey4e0HOro XapaKTepa, pa3HOOOPa3HBIMU CIOCOOAMMU /1eSITeILHOCTH, IPUOOPETATH OIBIT:

— IUIAaHUPOBAHUS W OCYIIECTBICHHS aJTOPUTMHYCCKOW JIESTCILHOCTH, BBITIOJHEHUS 3aJaHHBIX U
KOHCTPYHUPOBAHUS HOBBIX aJITOPUTMOB;

— pemieHUs pa3HOOOpa3HBIX KIACCOB 3a/ad W3 PA3JIMYHBIX pa3[elioB Kypca, B TOM YHCIE 3ajad,
TPeOYIOLINX OUCKA IYTH U CLIOCOOOB PEIICHIS,

— HCCIENOBATENbCKON JEeSITEeIbHOCTH, Ppa3BUTHS UACH, MPOBEACHUS SKCIEPUMEHTOB, 0000IIeHuS,
MOCTAaHOBKH U ()OPMYJIMPOBAHUS HOBBIX 33/1a4;

— SICHOTO, TOYHOTO, TPAMOTHOTO H3JIOKEHHUS CBOMX MBICIIEH B YCTHOW U IHCHhMEHHOH peuw,
UCTIOJIB30BaHUSl PA3JIMYHBIX SI3BIKOB MAaTEMATHKH (CJIOBECHOTO, CHUMBOJHYECKOTO, rpaduyeckoro),
CBOOOTHOTO TIEPEX0ia ¢ OJTHOTO A3bIKA HA APYTOH /IS WIUTFOCTPAIMY, HHTEPIIPETAIIUH, apTyMEHTAIUN
U JIOKA3aTeIIbCTBA,

— MNPOBCACHHUA NJOKA3aTCIbHBIX paCCY)KIIeHI/H\/JI, ApryMCHTAallMH, BBIABVIKCHUS TUIIOTE3 U UX O6OCHOBaHI/I$I;

— TIOMCKa, CUCTEMAaTH3allly, aHAIN3a M Kiaccu(uKauu nHGOpMAINU, UCTIOIB30BAHUS Pa3HOOOPA3HBIX
WH(POPMALMOHHBIX KCTOYHHMKOB, BKJIOYAs YUEOHYI0 W CIPABOYHYIO JUTEpPATypy, COBPEMEHHBIC
WH(POPMAIMOHHBIC TEXHOJIOTHH.

TpeOoBaHus K YPOBHIO NOATOTOBKH ydamuxcs 9 kiacca:
JOJIZKHBI 3HATH/IIOHUMATh
[] 3HaueHWe MaTeMAaTHYEeCKOW HAYKH ISl peIIeHUs 3a7a4, BO3SHUKAIOIIUX B TECOPUHU U MPAKTHKE; IMAPOTY U B
TO XK€ BpeMﬂ OFpaHI/ILIeHHOCTI) HpI/IMeHeHI/IH MAaTCMAaTUYCCKUX MCTOOAOB K aHaﬂmy U HCCIICOIOBAHUIO
MIPOIIECCOB U SBIICHUH B MPUPOJIE U OOIIECTBE;
[] 3HaYyeHWE TMPAKTUKA M BOIMPOCOB, BO3HUKAIOIIMX B CaMOM MareMaTuke i1 (OPMHUPOBAHUS U
pa3BUTHSL MaTEMaTUYECKONM HAyKW; HCTOPUIO pa3BUTUA TOHATHS 4YHCIA, CO3JIaHUS MaTEeMaTUYECKOIO
aHalJIn3a, BOSBHUKHOBCHUA U paSBI/ITI/Iﬂ FGOMGTpI/II/I;
[J yHHUBEpCalbHBI XapaKTep 3aKOHOB JIOTMKM MaTeMaTHYEeCKUX PACCYKACHHH, MX MPUMEHHUMOCTh BO
BCEX OO0JIACTAX YEIOBEUYECKON JCATEILHOCTH; BEPOSITHOCTHBIM ~ XapaKTep PAa3IMYHBIX IPOIIECCOB
OKPY’KaloIlIero MUPa;
[] cymIecTBO MOHSITHSI MATEMATHUYECKOTO JIOKA3aTeJIbCTBA; TPUMEPHI JOKA3ATEIbCTB;
[J cymiecTBO NOHSTHS aITOPUTMA; IPUMEPHI AITOPUTMOB;
[] KaK UCIOJB3YIOTCS MaTeMaTH4YecKie (OPMYJIbI; MPUMEPHI UX TPUMEHEHHS JIUIS PEIIeHUs MaTeMaTHIeCKIX
Y IPaKTUYECKUX 33]1a4;
[] kakuM 00Opa3oM TeOMeTpUsl BO3HHUKIA W3 MPAKTHUUECKUX 3aJady  3eMJIEMEpHus; IPUMEpPHI
T€OMETPUUECKUX OOBEKTOB U YTBEPKACHUI O HUX, BAKHBIX JUIS IPAKTUKU;
[] cMBICIT HWeaId3allii, TO3BOJISIONICH pelaTh 3a/lauyd peajibHON JIEWCTBUTEIIBHOCTH MaTeMaTHYECKUMHM
METOJIaMH, IPUMEPHI OITUOOK, BO3HUKAIOIINX TP HICaTH3AIIH.

JAOJIKHBI YMeTh:

() BBIMONMHATH apuMeTHUecKue JeHCTBHS, codYeTas YCTHBIE W THCBMEHHBIE TPHEMBI; HaXOIHUTh
3HAUYEHMS KOPHS HATYpaJIbHOW CTEIEHH;

(] BBIIOJHSTH OCHOBHBIE JIEUCTBUS CO CTEMEHSIMH C IEJBIMH IOKAa3aTelsIMH, C MHOTOWIEHaMU U
anreOpandeckKuMu  IpoOSIMU; BBIMIOJHATH PA3JIOKEHHE MHOTOWICHOB HAa MHOMHUTENHU; BBIIOJHATD
TOIECTBEHHBIC MPEOOPA30BAHUS PAIIMOHATLHBIX BRIPAKCHHI;

[J IpUMEHSTH CBOWCTBA apu(hMETHUECKUX KBAIPATOB KOPHEH ISl BEIUMCIICHUS 3HAYCHUI U TTpeoOpa3oBaHuii
YUCJIOBBIX BBIPAKEHUM, COCPIKAIINX KBAIPaTHBIC KOPHU;

[J pemaTh JUHEHHBIE, KBAJpPATHHIE YPAaBHEHUS U pallMOHAIbHBIC YPaBHEHHUs, CBOJSIIHUECS K HUM,
CUCTEMBI IBYX JINHEHHBIX YPaBHEHUI U HECIOKHbIEC HETMHEHHBIE YPAaBHEHUS;

[] pemaTh JTMHEHHBIE U KBAJPATHBIE HEPABEHCTBA C OJHOM MEPEMEHHON U UX CHCTEMBIL;



[J pemaTh TEKCTOBBIE 3aJaud alreOpanvyeckuM METOJIOM, HHTEPIPETHPOBATH IOIYYEHHBIH pe3yJbTar,
IPOBOJIUTH OTOOp pelIeHui, ncxons u3 GopMyIUPOBKH 3a1auu;

[J n300pakaTh YUClia TOYKAMU Ha KOOPJMHATHOU IPSMOIA;

[ ompenensiTh KOOPAMHATBI TOYKU IUIOCKOCTH, CTPOUTh TOYKM C 3aJaHHBIMH KOOpAMHATAMU;
n300paXkaTh MHOKECTBO PELICHUH JINHEHHOTO HEPABEHCTBA,

() HaxoAWTh 3HaueHWsl (QYHKIMH, 3a7aHHOW (opmyisoi, Tabnuued, rpadpukoM 1o €€ apryMeHTy;
HAXOJUTh 3HAYCHHS apryMEHTa M0 3HAYeHUIO (DYHKIIMH, 33/1aHHON TpapUKOM MU TaOJIUIEH;

[] ompenenares CBOWCTBA (YHKIMUM N0 ee Trpaduky; NOpUMEHATh TrpaduyecKkue NpeACTaBICHUs NpU
pelIeHNH YpaBHEHH, CUCTEM, HEPAaBEHCTB;

(] onuchIBaTh CBOWCTBA U3YUEHHBIX (QYHKIUH, CTPOUTH UX IPaUKH;

() u3BneKaTh HH(POPMAIIHIO, IPECTABICHHYIO B Ipa)uKax; COCTABISATH TaOIUIIbl, CTPOUTH IPA(UKHU;

[ n300pakaTh OCHOBHBIE MHOI'OYT'OJIbHUKH U OKPY>KHOCTH; BBIIIOJIHSATH YEPTEXKH 110 YCIOBHM 3a/1a4;

[J monb30BaThCsl SI3bIKOM T'€OMETPHH ISl OTUCAHUS TPEIMETOB OKPYIKAIOIIEro MHUpa;

[] pacrio3HaBaTh reOMETpHUECKUE (PUTYpPBI, pa3IuyaTh UX B3aUMHOE PACIIOJIOKEHHE;

[) m300pakaTb TreoMeTpUdYecKre (UTYpHI; BBINOJHATH YEPTEKH [0 YCIOBUIO 3aJad; OCYIIECTBIATH
npeodpazoBanus Guryp;

() mpOBOJIUTH ONEpaliK HaJl BEKTOPAMH, BEIYUCIISITh JUTMHY U KOOPJIUHATHI BEKTOPA, YIOJI MEX/Ty BEKTOPaMHU;
() BBIYUCIISATH 3HAUCHHSI TEOMETPUYECKUX BEJIMUYUH (JUIMH, YIJIOB, IUIOLIAAei), B TOM 4Hcie: A1 yrioB ot 0°
no 180° ompenenats 3HAYEHUS TPUTOHOMETPUYECKHX (YHKUIUH 1O 3aJaHHBIM 3HAYCHUSM  YIJIOB;
HAXOJIUTh 3HAYEHUSI TPUTOHOMETPUUYECKUX (YHKLUUH IO 3HAUYEHUIO OJHOM M3 HMX, HAXOIUTh CTOPOHBHI,
yIJIBI M TUIOMAAW  TPEYrOJbHUKOB, [UIMHBI JIOMaHBIX, JYyI OKPY)XHOCTH, IUIOINAAECH OCHOBHBIX
reoMeTpuueckux (Gpuryp u ¢puryp, COCTaBICHHbIX U3 HUX;

[J pemiath TeOMETpUYECKHE 3aJ[aud, OMUPAsCh Ha HM3Y4YEHHbIE CBOMCTBA (UIYp M OTHOUICHUH MEXITY
HUMM, TIPUMEHSST JIONOJHUTEIbHbIE IOCTPOCHMs, anredpandyeckuii M TPUTOHOMETPUUYECKUM ammapar,
U/ CHMMETPHUU;

() mpOBOJMTH JOKa3aTelbHbIE pPACCYKICHUS HpPU PEUICHWH 33a7ady, HCHOJb3ys H3BECTHBIE TEOPEMBI,
0oOHapyKUBasi BO3MOKHOCTH JIJISI KX MCITOJIb30BAHMS;

(] pemath IpoCcTeUIIINE IUIAHUMETPHUECKUE 3a/1a4H;

UCnOb306aMmb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0eAmeabHOCU U NOBCEOHEGHOIL
HCU3HU ON1A:

[J omucaHMs peajbHbIX CUTyallUi Ha sI3bIKE T€OMETPHH;

[J pacyeToB, BKIIFOYAIOIIUX IPOCTEHIIINE TPUTOHOMETpUYECKHE (OPMYIIbI;

[J pelIeHUs: TEOMETPUUYECKHUX 3aJay C UCIOJIb30BAHUEM TPUTOHOMETPHH;

[ pemieHHs] NMPAKTHYECKUX 3a/1a4, CBA3AHHBIX C HAXOXKJACHUEM TIE€OMETPUYECKMX BEIMYUH (UCHOJIb3Ys
Py HEOOXOTUMOCTH CITPABOYHUKH U TEXHUYECKHE CPEIICTBA);

[ mocTpoeHU reoMeTpUYECKUMH HHCTPYMEHTaMHU (JIMHeHKa, yroJbHHUK, LIUPKYJIb, TPAHCIOPTHUD).

pewiams cedyroujue Heu3HeHHo nPaAKmuyecKue 3a0avu:

(] B rpynmax caMOCTOSITENIbHO MPHOOPETaTh U MPUMEHSTh 3HAHUS B Pa3IMUHBIX CUTYAIUAX, paboTaTh;

[J apryMeHTHPOBATh U OTCTAWBATh CBOIO TOUKY 3PEHHS;

(] yMeThb CIIyIIaTh JPYrUX, WU3BJIEKAaTh y4eOHYI0O HWH(POPMAIUI0O HA OCHOBE COIOCTAaBUTEIILHOTO aHAIW3a
00BEKTOB;

[] mOJIb30BaThCs MPEIMETHBIM yKa3aTeeM SHIIUKIIONEIUN U CIIPABOYHUKOB JUISI HAXOXKICHHS HH(pOpMAIIHH;
[] caMOCTOSITENIbHO JICWCTBOBATh B CUTYAI[MH HEOIPEICIEHHOCTH TPH PEIICHUU aKTYyalbHBIX Ui HHX
npooJieM.

Conep:xanue yueonoro npeamera «AJI'EBPA».

1. IToBTOpeHne Kypca aaredpsl 8 kiacca.

Pemienne xBaapaTHBIX YpaBHEHUN M HEPABEHCTB. MeToa MHTEPBAIOB. [[eHCTBUS ¢ KBaAPATHBIMU KOPHSIMH.
[TocTpoenue rpadukoB KBaApaTUIHON (YHKIIAN.

2. CreneHb ¢ palliOHAIBHBIM NOKAa3aTeJIeM.



Crenenp C I1eNbIM TIOKa3aTeleM M ee CBoWcTBAa. Bo3BeieHHWE YHCIOBOrO HEPABEHCTBA B CTENEHb C
HaTypaJlbHbIM [10Ka3aTeIEM.

Ocnosnas yenv — chopMUpOBATH OHSATHE CTENICHH C IIETIBIM MTOKa3aTeIeM; BhIpadoTaTh yMEHUE BBINOJIHAThH
npeoOpa3oBaHus MPOCTEHIIMX BBIPAXKEHUH, COJAEPIKALIMX CTENEHb C IIeJbIM [10Ka3aTesleM; BBECTH HMOHATHUS
KOPHS II-i CTETIEHH U CTETIEHU C PALIMOHATIBHBIM ITOKA3aTeNEM.

JletanbHOe U3y4YeHHE CTENEHU C HATYpaJIbHbBIM I0Ka3aTeseM B 7 Kiacce co3/iaeT 0a3y Ajs BBEACHUS MOHATUSA
CTENEHM C ILIeJIbIM ToKa3aTeseM. OJHaKo B Hayalle T€Mbl HEOOXOJUMO IIEJIEHANpaBICHHOE ITOBTOPEHUE
CBOWCTB CTENEHM C HATypaJbHBIM II0OKa3aTeleM U BBIIOJHEHHE MpeoOpazoBaHUil alreOpandeckux
BBIPOKEHHUH, COJIEp)KAIIMX CTENEHH C HATypalbHBIMH IIOKa3aTeNlsIMH. Takoe TOBTOPEHHE CIIYKUT
IPONEIEBTUKON K U3YUEHUIO CTEIIEHH C LIEIbIM I10KA3aTelIeM U €€ CBOMCTB, YeMy B JaHHOH TeMme ynensercs
OCHOBHOE BHHMaHHUE.

dopMmupyeTcsi HNOHATUE CTENEHU C LEeIbIM OTPULATEIbHBIM W HYJEBbIM MoKa3zarensimu. lloBropsercs
OINpe/IC/IEHUE CTAaHJApPTHOIO BuAa uucia. Jloka3plBaeTcs CBOMCTBO BO3BEACHHUS B CTENEHb C IIEJIBIM
OTPHULIATEJIbHBIM II0KA3aTeleM IPOM3BENEHUS [JBYX MHOXHUTeNeH. Yuamuecss OBIaJeBalOT YMEHUSAMHU
HAXOJUTh 3HAUYEHHUE CTENECHH C LEJBIM ITOKa3aTesieM IMPU KOHKPETHBIX 3HAUCHUSX OCHOBAHUS M IOKa3aTels
CTENEHU U MPUMEHATh CBOMCTBA CTENEHH I BBIYMCICHUS 3HAUEHUI YMCIIOBBIX BBIPAKCHUN M BBINOJIHEHUS
MPOCTEUIINX TTPEOOPa30BaAHUMN.

VYuyamuecss 3HAaKOMATCSI ¢ BO3BEJICHUEM B HATypalbHYIO CTEIIEHb HEPABEHCTB, Y KOTOPBIX JIEBbIE U IpaBble
YacTU TIOJOXKHUTENbHB. B nampHeiimeM 3>TW 3HaHUS OyIyT NMPUMEHSTHCS NMPH HM3YYCHUU BO3PACTAHUSA U
yObIBaHUs QYHKIUH y = X2, y= X,

B nanHoOii TeMe BBOJSTCS MOHATHE apU(PMETHUECKOTO KOPHS HATYPaJbHOW CTENEHHW W TOHSATHE CTEIEHH C
palMOHATBHBIM MOKa3aresneM. HeoOXoauMocTh MX BBEACHHS OOOCHOBBIBAETCS HA KOHKPETHBIX IpHUMEpax.
dopMHUpOBaHHE YMEHHS MPHMEHSATh CBOMCTBA CTENEHM C  pAlMOHAIBHBIM  [OKa3aTejleM He
peaycMaTpuBaeTCs.

3. Crenennasi pyHkuus.

Ob6nacte onpenenenust GpyHkiuu. Bo3pacranue u yobiBaHMe (yHKIMU. YETHOCTh U HEYETHOCTb (DYHKIIUU.
Oyukuus y = K/X

OcHoeHas yenb — BHIPAbOTATh YMEHHE HCCIEI0BATH 110 3a1aHHOMY rpaduky QyHKIHH y = X2, y = x>, y=1/X,
y=x"2 y=kix, y=ax*+bx+c.

[Tpyn m3yueHnM MaTepuasa JaHHOW IJIaBbl YIIIYOJISIOTCS M CYIIECTBEHHO PacIIUpSAIOTCS (PYHKIHMOHAIbHBIE
NIPEJICTAaBIICHUS yUaIIUXCA.

Ha npumMepax (yHKimii y = x°, y = x2, y = 1/X paccMaTpuBalOTCs OCHOBHBIE CBOMCTBA CTENEHHOHN (YHKIINH,
KOTOpBIE TIOCIIE HM3y4YeHHs CTEIeHW C JICHCTBUTENBHBIM IOKa3aTelieM JISTYT B OCHOBY (hopMupOBaHUS
NpeCTaBICHUN O CTENEHHOM (PYHKIMH ¢ JTH0OBIM JEHCTBUTENIBHBIM MTOKa3aTeaeM. 3/1€Ch JK€ BaXKHO HE TOJIBKO
U3YYUTh CBOMCTBA M rpa)Ki KOHKPETHBIX (DYHKIIHIA, HO ¥ ITOKA3aTh MPHUKJIAIHON aCMEeKT UX IPUMEHEHUSI.
VYyamumMcess OpeACTOUT OBJAAETh TAKMMM MOHATHUSAMH, KaK 00JacTh OINpeNesieHHs,, YeTHOCTh U HEYETHOCTh
GbyHKIIMM, BO3pacTaHue U yObIBaHHE (PYHKLIUN HA TPOMEXKYTKE.

[TonsaTtus Bo3pacTanus U yObIBaHUS (PYHKLMH, YUalHecs BCTPEUaIn B Kypce ainredpsl 8 kiacca, HO JUILIb IpU
U3yYeHUH JAaHHOW TeMbl (OPMHUPYIOTCS OIpPENEeNICHUs] STUX TOHSATHHA, a, CIEIOBATEIbHO, IOSBISCTCS
BO3MOXXHOCTh aHAJIMTUYECKU JI0KAa3aTh BO3pAacTaHHE WM yObIBaHHE KOHKPETHOW (DYHKIIMM Ha MPOMEKYTKE.
(OnmHako mpoBeAeHHE MOAOOHBIX JOKA3aTeNbCTB HE BXOJUT B YHCIIO OO0S3aTENbHBIX YMEHUH.) Yyarmecs
JIOJDKHBI HAYYUTHCS HAXOJUTh MPOMEKYTKH BO3pacTaHusl (PYHKIMU C MOMOIIBIO Tpaduka paccMaTpuBaeMOi
GyHKIHIH.

[Ipu n3ydyenuun Temsl npuMepsl QYHKIMNA ¢ APOOHBIM IMOKa3aTeNeM HE pacCMaTpPUBAIOTCS, TaK KaK IMOHSATHE
CTETICHU C PAllMOHAIBHBIM MTOKa3aTeNIeM B JAHHOM Kypce He BBOJMTCSI.

[Ipu wu3ydeHuMm KaxxqoW KOHKpeTHOM ¢yHKuuu (Bkitouas u ¢yHkuuu y = kx + b, y=ax2+bx+c.)
IpeJIoiaraeTcsa, 4YTo ydalMecs CMOTryT H300pa3uTh 3CKH3 rpaduka paccMarpuBaeMoil (YHKIMU U TIO
rpaduKy MNepeyrcInuTb €€ CBONCTBA.

C nomompto GyHkuuu y = k/X - yrouHsieTcs NMOHATHE OOpaTHOM MPONMOPIHOHAIBHOCTH, O KOTOPOM JIMIIb
YIIOMHHAJIOCh B Kypce anredpsl 8 kiacca.



[Ipu m3yyeHHM AAHHOW TeMbl 0COOOE BHMMAHHUE YIEISIETCS CBOMCTBaM (DYHKIMH M OTOOpPaKEHUIO 3TUX
CBOWCTB Ha rpaduxax. OAHOBpPEMEHHO (QOPMUPYIOTCS HayajbHbIC YMEHHUS BBIIOJIHATH IpoOCTEHIIne
npeoOpa3oBanus rpa@uKoB QyHKIHUHA.

S.IIporpeccumn.

UYucnoBas OCIe0BaTEIbHOCTE. ApudMeTnyeckas U reoMeTpuueckas nporpeccu. @opMyiel N-To WieHa U
CYMMBI JI [IEPBBIX WICHOB apU()PMETHUECKON U T€OMETPUUYECKON POrPECCHil.

OcnosHas yenb — MO3HAKOMUTH YYAIIUXCSl C TOHATUAME apH(PMETHIECKON U T€OMETPUUYECKON IPOTPECCHii.
VYuamuecss 3HaKOMSTCA C HNOHATHUEM YHUCIIOBOW IOCIEI0BATENbHOCTH, ydyaTcs IO 3aJaHHOW (opmyine N-ro
YJIeHa [TPH PEKYPPEHTHOM CIIOCO0€ 3aJaHKs OCIEI0BATEILHOCTH HAXOIUTh YWIEHBI OCIEI0BATEIbHOCTH.
3HaKOMCTBO ¢ apu(METHUUECKONH U T€OMETPUUECKON MPOrpecCUs MU KaK YHCIOBBIMU MOCIIE€A0BATENIbHOCTAMUI
0COOBIX BH/I0B IPOUCXOAUT Ha KOHKPETHBIX ITPAKTUUYECKUX IIPUMEpaXx.

@dopMyisibl N-TO 4Yj€Ha U CyMMbI N- HEPBBIX WIEHOB 00EUX NPOrpecCcUil BBIBOAATCSA YUYUTENIEM, OIHAKO
TpeOOBaTh OT YYALIHXCS BBIBOAUTH 3TU (POPMYJIBI HE00A3aTENbHO.

VYhopaxHeHuss He JOJDKHBI IpeAroiaraTb UCHOJIb30BAHWE B CBOEM peIleHUH (OpMYJ, HE NPUBEACHHBIX B
yueOHuKe. OCHOBHOE BHUMAHHE YIEISETCS PELICHUIO MPAKTUYECKUX U MPUKIIAIHBIX 3ajau.

6. Cayuaiinbie cOOBITHS.

CoObITHsI  HEBO3MOXHBIE,  JIOCTOBEpHBbIE,  ciydaiiHple.  COBMECTHBIE = HECOBMECTHBIE  COOBITHSI.
PaBHOBO3MOXHBIE coObITHA. Kiaccuueckoe omnpeneneHne BeposSTHOCTH coObiTus. [IpencraBieHue o
FEOMETPUUECKON  BEpOSATHOCTU. PelieHne BEpOATHOCTHBIX 3aJad C IOMOUIbI0 KOMOMHATOPUKH.
[TpoTHBONOIOKHBIE COOBITHS M UX BEPOATHOCTH. OTHOCUTENbHAS YaCTOTa M 3aKOH OOJIbIIMX Yncell. TakThka
Urp, CIPaBEUINBbIE U HECIIPABEJIUBbIE UTPHI.

Ocnosénas yenp — TO3HAKOMHUTH YYAIIMXCS C PA3JIMYHBIMU BHJIAMH COOBITHH, C HOHATHEM BEPOSTHOCTHU
COOBITHSI ¥ C PA3IMYHBIMH [TOJIXOJIaMU K ONPEAEIICHUIO 3TOT0 MOHATUS; CHOPMUPOBATH YMEHUS HAXOKICHUS
BEPOSITHOCTH COOBITHS, KOIZAa 4YHCIO PABHOBO3MOXHBIX HCXOJOB HCHBITAHUSA OUYEBUAHO; OOYYHUTh
HAXOXKJICHUIO BEPOSTHOCTH | cOOBITHS TOCIIE TPOBEACHUS CEPUH OAHOTHITHBIX HCITBITAHMIH.

Knaccuueckoe omnpezneneHne BEpOSTHOCTH COOBITHS BBOAMTCS M HPUMEHSETCS B XOJ€ MOJAEIMPOBAHUS
OTBITOB (MCIIBITAHUI) C paBHO BO3MOXHBIMU UCXOJaMH: OpOocaHue MOHET, UTPAJIbHBIX KYOMKOB, U3bSITHE KapT
U3 KOJIOJIbl, KOCTel TOMUHO U3 Habopa U T. . CTaTUCTHUYECKOE OIpeJIeIeHUEe BEPOSATHOCTH BBOJMTCS IOCIIE
PaccMOTPEHMSI OIBITOB, B KOTOPBIX PABHOBO3MOKHOCTb HCXOJIOB HE OUEBH/IHA.

[TpuBoAMTCS Teopema O CyMME€ BEpOSITHOCTEH HMPOTHBOINOJIOXKHBIX COOBITHH. PaccMaTpuBaroTcst 3aiayuu Ha
HaXO0XJ/EHUE BEPOSATHOCTH HCKOMOTO COOBITHS 4Yepe3 HaXO0XKJIEHUE BEPOSITHOCTU MPOTHBOIIOJIOKHOIO
COOBITHSL.

[IpuknanHoll acnieKT BEpOSTHOCTHBIX 3HaHUH WILTIOCTPUPYETCS, B YACTHOCTH, NPU BBISIBICHUN CIPABEIMBBIX
Y HECTIPABEUINBBIX U, IPU IUIAHUPOBAHUM Y4acTHs B JIOTEPEAX U T. II.

7. Cnyyaiinble BeJIMYUHBI.

Tabmuupl pacnpeneneHuss 3HaueHWH ciydailHOM BenuuuHbl. HarnsgHoe mnpencTaBiieHHE pacrpeleleHus
CIIy4ailHOM BEJTMYMHBI: IOJIMTOH YacTOT, JUarpaMMbl KpYroBbl€, JIMHEWHbIE, CTOJ0YaThle, TMCTOrpaMma.
I'enepanbHast COBOKYNHOCTh M BbIOOpKa. Pempe3eHTaTnBHas BBIOOpKA. XapaKTEepUCTHKH BBIOOPKHU: pa3zMax,
MoJia, MelnaHa, cpeanee. [IpencraBienne o 3akoHe HOPMAJILHOTO PaCpPee/ICHNUS.

OcnosHnas yenv — cPOpPMHUPOBATH MPEACTABICHHUS O 3aKOHOMEPHOCTSX B MACCOBBIX CIyYalHBIX SIBICHMAX;
BbIpa0OTaTh yMeHHE cOOpa U HAIJISIIHOTO MPEJICTaBICHHS CTATUCTUYECKUX JIaHHBIX; 00YYUTh HAXOKIECHHUIO
[EHTPAJIbHBIX TEHACHIIUI BHIOOPKH.

[Tocne 3HaKOMCTBaA C pa3IMYHBIMHU BUJIAMH CIyYailHBIX BEJIMYMH MPUBOASTCSA MPUMEPHI COCTaBICHUS TaOIUI]
pacrpeiefieHusl 3TUX BEJIWYMH 110 BEPOSTHOCTSAM, 4acTOTaM, OTHOCHTEIbHBIM uacToTaM. Ha ocHoBaHuu
TaOJIMIL paclpeieTICHUs CTPOSITCS MOJIUTOHBI YaCTOT U AMArpaMMBbI.

@opmupyeTcsi NPEACTABIEHUE O T'€HEPaIbHOW COBOKYIHOCTH, O IIPOM3BOJIBHOM M pENpEe3eHTATUBHON
BbIOOpKax. Ha yueGHBIX BBIOOpKaX, UMEIOIKX HEOONbIION pa3max, (opMUPYETCS YMEHHE HAXOAUTh MOAY,
Me/luaHy M Cpe/iHee 3Ha4YeHHE; YMEHHE ONpeAessTh — KaKylo BBIOOPKY MMEET CMBICI XapaKTepH30BaTh
OJHOI U3 LIEHTPAIbHBIX TCHACHIIUMN.

PaccmaTpuBaroTCsi IUCKpETHBIE W HENPEPBIBHBIE CIy4yallHble BEIMYMHBI, JEMOHCTPUPYETCS HarJIsiHas
WHTEPIPETALUS paCTPeIeICHUs] 3HAYEHU HENPEPHIBHON CIYYailHON BEJIMYHMHBI C MOMOIIBIO TUCTOTPAMMEBI.



[IpuBonATCS XapaKTEpUCTUKUA BBIOOPKH — OTKIOHEHHE OT CPEIHEro, JAHMCIEPCHs, CpeqHee KBaapaTUIHOE
oTkJIoHeHHe. DOopMyTUPYETCS MPABUIIO TPEX CUTM.

8. MHO:KeCTBO M JIOTHKA.

[TonmMHO)KecTBa. MHOXECTBO. DJIEMEHTbl MHOXKECTBA, XapaKTepUCTHUYeCKoe cBoMcTBO. Kpyrm Oinepa.
Pa3HOCTD MHOKECTB, JIOTIOJIHEHHE 10 MHO)KECTBA, YUCIOBBIC MHOXKECTBA, IEepeceyeHre U OObeInHEHHE
MHO>KECTB, COBOKYIMHOCTb. BpbIcka3zbiBanusi. OTpullaHUE BBICKA3bIBAHMS, MPEAJIOKEHUE C IEPEMEHHOMH,
MHOKECTBO HCTUHHOCTH, PAaBHOCHJIbHBIE MHOKECTBA, CHUMBOJIBI OOLIHOCTH W CYILIECTBOBAHMS, MIpsMas U
oOpaTtHasi TeopeMa, HEOOXOJUMbIE U JOCTATOYHBIC YCIOBHS B3aUMHO IPOTHBOIIOJIOKHBIE TEOPEMBI.
Paccrostaust My AByMsl TOUYKamH, (popmysa pacCTOsSHUS, ypaBHEHUE (UTYDPHI, YPaBHCHHE OKPYKHOCTH.
VYpaBHeHue U rpaduk npsMoi, yrioBoi Ko3(pGUIUEHT MPsIMON, B3aUMHOE pacioyiokeHue npsaMeix. durypa,
3a/IaHHasl YpaBHEHUEM WJIM CUCTEMOU ypaBHEHMU C JAByMsl HeusBecTHbIM. Durypa, 3aganHas HepaBEHCTBOM
WM CUCTEMOW HEPABEHCTB C ABYMS HEU3BECTHBIMHU.

OcnosHnas yenv — popMuUpOBaHHUE MPEACTABICHUI O IMOJAMHOXKECTBE, MHOXKECTBE, 3JIEMEHTaX MHOXECTBA, O
XapaKTepUCTHUECKOM CBOMCTBE, 0 Kpyrax Diiliepa, 0 pa3HOCTH MHOXECTB, O JOMOJHEHUU 10 MHOXECTBA, O
YHCIIOBBIE MHOYKECTBA, TIEPECCUCHUH U O0bEIMHEHUU MHOKECTB, COBOKYITHOCTH.

9. IloBTOopenue. Pemenue 3aaa4 mo Kypcy aiaredpsi 7-9 kiaace

Hrorosoe nosropenue kypca 5-9 kinaccos. [loaroroska k s3x3aMeny.

9kJacc
0 Ha3Banue Tembl Kon-Bo | Koxa-Bo

/11 JacoB K/p
1 [ToBTOpenue kypca anreOpsl 8 Kiiacca 4 1
2 Anrebpanyeckue ypaBHEHHS, CHCTEMbI HEJIMHEHHBIX YpaBHEHUN 18 1
3 Crenensb ¢ palliOHATBHBIM ITOKa3aTeIeM 10 1
4 Crenennast GyHKIUS 16 1
5 [Tporpeccun 14 2
6 Cayyaiinble COOBITHS 11 1
7 CrnyyaiiHble BEITMYUHBI 11 1
8 MHoxecTBa 8 1
9 IToBTOpenue 10 1

Uroro 102 10




