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IMosicuuTenbHAA 3aIMCKA

[Iporpamma  cocraBieHa B COOTBETCTBMHM ¢  TpeOoBanmsimu  DenepanibHOTO
roCy/IapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAApTa BTOPOTO TMOKOJEHHS OCHOBHOTO OOILEro
o0Opa3oBaHUs, MPUMEPHOW MPOrpaMMOl OCHOBHOTO OO0IIero oOpa3oBaHUS IO MaTeMaTHKe
(COopHHK HOPMATHBHBIX TOKyMeHTOB. Matemaruka / [IporpamMma moAroToBjieHa MHCTUTYTOM
CTpaTeTHYecKux uccienoBanuii B oOpasoBanun PAO. Hayunble pykoBOAMTENM — YJICH-
koppecnionzieHT PAO A. M. Konpgakos, akagemuk PAO JI. I1. Ke3una, CocraButens — E. C.
CaBuHOB.), 6a3ucHoro yuebHoro miana u oodecneuena YMK mis 7-9-ro xinaccoB aBTopos HO.H.
MakapsiueBa u ap.

Henn:

MaremaTtnueckoe o0pa3oBaHHE SIBISETCA O00s3aTeIbHOM W HEOTHEMJIEMOH YacThIO
obmiero oOpa3oBaHUsI Ha BCEX CTYIMEHAX MIKOIbl. OOydeHHe MaTeMaTHKE B OCHOBHOW IIIKOJIE
HAIpPaBJIEHO HA JOCTM)KEHHE CIIEIYIOIMINX HeJIel:

1) B HanpaBJI€HUU JINYHOCTHOTO Pa3BUTHUSL:

o dopMupoBaHUE MPEICTABICHUA O MaTeMaTHKE KaK 4YacTH OOIIeYesIOBEYECKON
KYJBTYpPBl, O 3HAUUMOCTH MaTEMAaTUKH B Pa3BUTUU LIUBHIIN3ALMHN U COBPEMEHHOTO OOIIIECTBA;

. Pa3BuTHe JIOrMUeCKOro W KPUTHUYECKOIO MBIIUIEHUS, KYJIbTYpbl peuH,
CIOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;

o ®opMHpPOBaHUE UHTEIIEKTYAIBHOM YECTHOCTU M OOBEKTUBHOCTH, CIIOCOOHOCTH K
IPEOI0JICHUIO MBICIUTENIbHBIX CTEPEOTUIIOB, BBITEKAIOLINX M3 OOBIAEHHOTO OIIBITA;

o Bocnuranne kayecTB JTMYHOCTH, 0OECIEUMBAIOIINX COLMATIBHYI0 MOOUIBHOCTD,
CHOCOOHOCTh MPUHUMATh CAMOCTOSITEIbHBIE PEILICHUS;

o @dopMUpOBaHHE KAyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalud B
COBpPEMEHHOM MH(OPMAITMIOHHOM OOIIIECTBE;

o Pa3BuTHe wMHTEpeca K MaTeMaTMYECKOMY TBOPYECTBY M MaTeMaTHYECKHX
CIIOCOOHOCTEH;

2) B METapeMETHOM HaAIIPaBICHUU:
o PazButue mnpexacraBieHuit O MaTeMaTHKE Kak (opMe ONHCAaHUS U METOoJe

MO3HAHUS ACUCTBUTEIBHOCTH, CO3aHUE YCIOBUI A MpUOOpETEHHs MEPBOHAYAIBHOTO OIbITA
MaTEMaTHYECKOTO MOJEIUPOBAHUS;

o @®opmupoBaHue  OOLIMX  CHOCOOOB  WHTEIUICEKTYaJlbHOW  JEATENbHOCTH,
XapaKTEPHBIX I MAaTEMaTUKU U SABIIIOIUXCS OCHOBOM ITO3HABATEIbHON KYyJIbTYPBI, 3HAYMMON
JUISL PA3IUYHBIX Cep YeI0BEUECKOi eI TeTbHOCTH;

3) B IpeIMETHOM HalpaBJICHUU:

o OBnageHne MaTeMaTHUYECKUMHU 3HAHUSMU M YMEHUSMH, HEOOXOAWMBIMU ISt
IPOIOJDKEHHUS O0pa3oBaHMs, M3YYEHUS CMEXKHBIX IUCIMILUINH, NMPUMEHEHHUS B IOBCEIHEBHOU
KU3HU;

o Co3nanue QyHmameHTa I MaTEeMaTHYECKOTO pPAa3BUTHS, (POPMHUPOBAHUS
MEXAHU3MOB MBIIIJIEHUS, XapAKTEPHBIX AJI1 MaTEMaTHUECKOM 1€ATEIbHOCTH.

B opranmzanuu y4eOHO-BOCIHMTATENLHOTO IPOLIECCa BAXKHYIO POJb UIPAIOT 3a/layuH.

OHM ABISIOTCS U LENBIO, M CPEICTBOM 00y4ueHHs. BaxKHBIM yCIIOBHEM MPAaBUILHON OpraHU3aluu
3TOTO Tpollecca SBISIETCS BHIOOP pallMOHAIBHOM CHCTEMBI METOJOB M TNPHEMOB OOy4YCHHS,
crenn(UKH peraeMbIx 00pa3oBaTeIbHbIX U BOCIIUTATEIbHBIX 3a7au.

CormacHo yueOHOMY TUTaHY TUMHA3WU Ha W3ydeHue anreOpsl B 7-9 kiaccax orBoautcs 306
4acoB B T'OI;
- 7 ximacc — 102 gaca B roj (39aca B HEACIIO)
- 8 ximacc — 102 vaca B roj (3yaca B HEACIIO)
- 9 ximacc — 102 vaca B roj (39aca B HEACIIO)



IInanupyemsle pe3yJbTaThl 0CBOCHHS Y4eOHOro nmpeaMera «AJjredpa» B /-9 kiaccax

JIMYHOCTHBIMH pe3yJibTaTaMU M3y4deHUs mpeaMera «Anredpa» B 7-9 kiacc sSBISIOTCS
CJIEIYIOIINE KaueCcTBa!
— HE3aBUCUMOCTb U KPUTUYHOCTH MBIIICHUS;
— BOJISI U HACTOMYMBOCTD B JOCTHXKCHUH LIEJIH.
CpencTBoM AOCTUKEHUSI 3TUX PE3YNIbTATOB SIBIISIETCS:
— cucTeMa 3aJJaHul y4eOHUKOB,;
— TpeicTaBlieHHass B Y4yeOHHMKaxX B SBHOM BHJIE€ OpraHu3alMs MaTepuaiga IO MPUHLIUIY
MUHHUMAKCA;
—  WCIIOJIb30BAHHWE  COBOKYNHOCTH  TEXHOJOTHWM, OpPHUEHTUPOBAHHBIX Ha  pa3BUTHE
CaMOCTOSITEIbHOCTH U KPUTUYHOCTU MBILIUICHUS: TEXHOJIOTHS CHUCTEMHO- JAESTEIbHOCTHOIO
MOJIX0/1a B 00yYEHUH, TEXHOJIOTHS OLIEHUBAHUSI.

MeTtanpeaMeTHbIMH pe3yJIbTaTaMH U3yueHUsT Kypca «MaTemMaTHKay sBIsIeTCs
dbopMHupoBaHKE YHUBEPCATbHBIX yaeOHbIX nerictuil (Y'Y /).

PeryasTuBublie YY/I:

7-9-ii kJaaccsl

— CaMOCTOSITEIbHO OOHapyXwBaTh W (opMyaupoBaTh TPOOJIEMy B KJIACCHOM W
WHAWBUIYAILHON Y4EeOHOU NeITeTbHOCTH;

— BBIABUTaTh BEPCUU pEIICHUS MPOOJEeMbl, OCO3HaBaTh KOHEUHBIH pe3yabTaT, BHIOUPAThH
CpeCTBa IOCTUKEHUS LEIU U3 MPEAJIOKEHHBIX WM UX UCKATh CAMOCTOSTEIbHO;

— COCTaBJIATHh (MHAMBHUAYaJbHO WM B TPYMIE) IUJIaH PEIICHHS MPoOjeMbl (BBITIOJIHECHUS
IIPOEKTA);

— mo0UpaTh K KakI0u mpobieme (3a1a4de) afeKBaTHYIO € TEOPETHIECKYIO MOJICIIb;

— paboTas 1o MPEUIOKEHHOMY HIIM CaMOCTOSITEIHHO COCTABJICHHOMY IUIAHY, HCIIOJIH30BATh
Hapsily C OCHOBHBIMM U JOIOJHUTENbHBIE CpeAcTBa (CIpaBOYHAs JHUTEpaTypa, CIOXKHbBIE
puOOpPHI, KOMITBIOTED);

— IUTaHUPOBATh CBOIO MHAMBHUIYAJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

— paboTaThb MO CaMOCTOATENBHO COCTABICHHOMY IIJIaHY, CBEpSsSCh C HUM M C IEJIbIO
JEeSATENIbHOCTH, UCTIPABJISIS OMMOKHU, CIOB3YSI CAMOCTOSITENIBHO 10100paHHbIe CPEeICTBA (B TOM
yncie u MHTepHer);

— cBOOO/IHO MOJIb30BaTHCS BIPAOOTAaHHBIMU KPUTEPUSMHU OLICHKH M CAaMOOLIEHKH, UCXOS U3
[EJIH U UMEIOIINXCSL KPUTEPUEB, pa3indasi pe3yibTaT U CIIOCOObI IeHCTBU;

— B XOJIe Mpe/ICTaBICHNS MPOEKTA 1aBaTh OLIEHKY €ro pe3yabTaTaMm;

— CaMOCTOSITEIIbHO OCO3HABATh IPUYHMHBI CBOETO yCIIeXa WM HEeyCleXa U HaXOAUTh CIIOCOOBI
BBIXO/Ia U3 CUTYallUU HEYCIIeXa;

— YMETh OICHHUTh CTENEHb YCIEUIHOCTH CBOCH WHIMBHIyaIbHOH 00pazoBaTeIbHON
NEeSITEIbHOCTH;

— J1aBaTh OIICHKY CBOMM JIMYHOCTHBIM KayecTBaM U 4YepTaM XapakTepa («KaKoB s»),
OTIpe/IeNIATh HAIPABJIEHUSI CBOETO Pa3BUTUA («KaKUM 5l XOUY CTaTh», «4TO MHE JJISl 3TOr0 Hajl0
CIeaThy).

CpeactBoM QopMUpOBaHUs PEryiasSTHUBHBIX YY]I ciayxaT TEXHONOTHS CHUCTEMHO-
JIeATEIbHOCTHOrO MOAXO/a Ha 3Tale M3y4YeHUs HOBOIO Marepuaja U TEXHOJOTHs OLCHUBAaHHUS
00pa30BaTeNbHBIX JOCTHKCHUI (YUEOHBIX YCTIEXOB).

Ilo3zuaBaTeanunlie YYJI:

7-9-ii kaaccbl
— aHAJIM3UPOBATh, CPABHUBATH, KJIIACCU(PHUITUPOBATH M 00001ATH (DAKTHI U SIBJICHHUS;



— OCYILIECTBISATH CPAaBHEHUE, CEPUAIUIO U KIAaCCU(PHUKAINIO, CAMOCTOSITETILHO BRIOMpAst
OCHOBAaHUS U KPUTEPUU JJIs1 YKa3aHHBIX JIOTUYECKUX ONEPALUii; CTPOUTH KiIacCu(UKAIMIO TyTEM
JUXOTOMUYECKOTO JIeJIeHUs (Ha OCHOBE OTPUIIAHMS);

— CTPOUTH JIOTUYECKH 0OOCHOBAHHOE PacCyXJICHHE, BKIIOYAIOIIee YCTAaHOBJIEHUE TPUYUHHO-
CIIEACTBEHHEBIX CBSI3€ii;

— CO3/1aBaTh MaTeMaTHYECKUE MOJIEIIH;

— COCTaBJATH TE3UCHI, pPA3IUYHBIE BUIBI IUTAHOB (IIPOCTBIX, CIOXKHBIX U T.IL).
[IpeoOpazoBbiBaTh MHPOPMALIMIO U3 OAHOTO BUIA B JAPYrou (Tabiuily B TEKCT, TUarpaMmy M
mp.);

— BBIYUTHIBATh BCE YPOBHU TEKCTOBON MH(OpMAIUK.

— YMETh ONPEIENATh BO3MOXKHBIE UCTOYHIUKH HEOOXOIUMBIX CBEICHUM, IPOU3BOIUTH MTOUCK
uH(pOpMalli1, aHATU3UPOBATDH U OLIEHUBATH €€ TOCTOBEPHOCTb.

— MOHMMAs TO3UIMI0 JPYTOro YelOoBeKa, pa3inyaTh B €r0 pedyd: MHEHHE (TOUYKY 3PEHHS),
JI0Ka3aTeNbCTBO (apryMeHThI), (aKThl; TUIIOTE3bl, aKCHOMBI, TEOPHUH. [IJIs1 3TOr0 caMOCTOATENHHO
WCIIONIb30BaTh PA3NMUYHbIC BUIBI UYTEHUS (M3ydaroliee, MPOCMOTPOBOE, O3HAKOMHTEILHOE,
MOMCKOBOE), MPUEMBI CITyILIAHUS.

— caMOMy CO37aBaTh MCTOYHHKH HMH(OpPMAIMKM Pa3HOTO TUMA M JUIsl Pa3HbIX ayJUuTOPH,
co0iro1aTh MHPOPMAIIMOHHYIO TUTHEHY U TIpaBuiia HHGOPMAIIMOHHONW 0€301aCHOCTH;

— YMETh UCIOJIb30BaTh KOMITBIOTEPHBIE U KOMMYHHUKAIMOHHBIE TEXHOJIOTHH KaK HHCTPYMEHT
JUISL TOCTHXKEHUSI CBOMX Iiefiell. YMeTh BbIOMpaTh aJieKBaTHbIE 3a/Jaue HHCTPYMEHTaJIbHbIE
POrpaMMHO-aIapPaTHRIE CPEICTBA U CEPBHCHI.

CpenctBoM (opmMupoBaHus Mo3HaABaTENbHBIX Y'Y/ ciaykar ydeOHBIM MaTepuan U MPEkKIe

BCEro NPOAYKTUBHBIC 3aJaHMs YICOHUKA.

— Hcnonp3oBaHue MaTeMaTHYeCKUX 3HAHUM [T pEIIeHUs Pa3IMuHbIX MaTeMaTUYECKUX 3aa4
Y OLICHKHU IOJYYEHHBIX PE3YJIbTaTOB.

— COBOKYITHOCTh YMEHHUU IO UCTIOJIBb30BAHUIO JIOKA3aTEIbHON MaTEMAaTHUYECKON PEUH.

— CoBokynHOCTh yMeHHHl 1o pabore ¢ uH(popMalueid, B TOM 4YHUCIE U C Pa3THYHBIMU
MaTeMaTUYeCKUMHU TEKCTaMHU.

— YMeHHUsI HCHOJB30BaTh MAaTEMAaTUYECKUE CPEJCTBA JUIsl M3YUYCHHUS U OMHCAHUSl PEabHBIX
MPOIECCOB U SIBJICHUM.

— He3aBucuMOoCTh U KpUTUYHOCTD MBILIUICHHUS.

— Bois ¥ HaCTOHYNBOCTE B JOCTHIKEHUH 1IENIH.

KomvyHnukaTuBHble YV JI:

7-9-ii kaaccbl

— CaMOCTOSTEIIbHO OPTraHW30BbIBATh YIEOHOE B3aUMOICHCTBUE B TpyIIe (OmpeaeisaTh o0ume
LI€JIM, JOrOBAPUBATHLCS APYT C IPYrOM U T.1.);

— OTCTauBasi CBOIO TOUKY 3PEHHUS, IPUBOJUTH ApPIYMEHTHI, MOATBEPKIas UX (haKTaMu;

— B JUCKYCCHH YMETH BBIIBUHYTh KOHTPAPI'yMEHTEI,

— YYUTHCS] KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHIO, C TOCTOMHCTBOM IIPU3HABATh
OIIMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TAaKOBO) U KOPPEKTUPOBATH €T0;

— MIOHUMas MTO3UIUIO APYTOro, pa3anyaTh B €ro peyd: MHEHHE (TOUKY 3pEHHUS),
JTOKA3aTeNbCTBO (ApPryMEHTHI), PaKThl; TUTIOTE3bI, AKCHOMBI, TEOPHUH;

— YMETb B3TJISIHYTh HA CUTYAIMIO C MHON MO3UIMH U JOTOBAPUBATHCS C JIFOJIbMU MHBIX
MTO3ULUH.

CpenctBoM GOpMHPOBaHHS KOMMYHHMKATHBHBIX Y YJ[ CiyXaT TEXHOJOTHS MPOOJIEMHOTO
oOyuyeHHst, opraHu3anusi pabOTbl B MalbIX TpyNNax, TaKKe HCIOJIb30BaHME HA YpOKax
TE€XHOJIOTHUH JTUYHOCTHO- OPUEHTHUPOBAHHOTO U CUCTEMHO- JIETEIbHOCTHOTO O0YUEeHHUS.

IIpeaMeTHBIMU pe3yJabTaTaAMM H3YUYCHUS peaMeTa «Anredpay sBISIOTCS CIEAYIONIHE
YMEHUS.



7-# kJacc Aaredpa

Hcnonp30BaTh mpu pemIeHUH MaTEeMaTHYECKUX 3ajJad, UX OOOCHOBAaHMHM M TPOBEPKE
HaWJIEHHOT' O PEILECHM 3HAaHUE O:

- HaTypaJIbHBIX, LIEJIbIX, PALIMOHATBHBIX, UPPALMOHAIBHBIX, TEHCTBUTEIbHBIX YUCIIAX;

- CTEIEHU C HAaTypaJIbHBIMU MOKA3aTEISIMU U UX CBOMCTBAX;

- OJIHOWIEHAX W MpaBWJIax ACHCTBUIN C HUMH;

- MHOTOWIEHAX U IPaBWJIAX IECUCTBUN C HUMU;

- (hopmynax coxpaméHHOTO YMHOKECHUS;

- TOXIECTBAaX; METOJaxX J0Ka3aTeIbCTBA TOXKICCTB;

- JIMHEHHBIX YPABHEHUAX C OJHOM HEU3BECTHON M METOAAaX UX PEIICHHUS;

- CHUCTEMaXx JBYX JMHEHHBIX YPAaBHEHUU C ABYMSI HEM3BECTHBIMHU M METOJIaX UX PEIICHHUS.

- BrImonHATh meiicTBHS ¢ OHOYICHAMH U MHOTOWICHAMMU,

- y3HaBaTh B BRIPAKCHHIX (DOPMYIIBI COKPAIIEHHOTO YMHOKECHUS U IPUMEHSITh UX;

- packiaJbBaTh MHOTOWIEHBI HA MHOXKUTEIIH;

- BBITIOJHSATH TOX/IECTBEHHBIE MPEOOPA30BAHMS LIETBIX ANTeOpandecKuX BhIPAKCHHUIA,

- JIOKa3bIBaTh MPOCTEUIIINE TOKIECTBA;

- HaXOJUTb YHUCIIO COYETAHUN U YHUCIIO Pa3MELICHUN;

- pelath JIMHEHHbIE YPaBHEHHS C OJTHOM HEM3BECTHOM;

- pemiaTb CUCTEMbI JABYX JIMHEWHBIX YpPAaBHEHHH C JABYMSI HEU3BECTHBIMU METOJOM
MOJICTAHOBKHU U METOJIOM aIre0panvecKoro CIOKEHNUS,

- pemniaTh TEKCTOBBIE 33J]a4H C IOMOIIbIO JUHEHHBIX YPAaBHEHUN U CUCTEM;

- HaXOJWTh PEIICHUS <«OKU3HCHHBIX» (KOMIETEHTHOCTHBIX) 3a/ad, B KOTOPBIX
HCIIOJIB3YIOTCSI MATEMATHUYECKUE CPEJICTBA;

- €03/1aBaTh MPOAYKT (PE3yJbTaT MPOCKTHOMN NEATEILHOCTH), UIsl U3yYEHUS W OIMHCAHUS
KOTOPOI'0 UCTIOJIB3YIOTCS MaTEMaTHYECKUE CPEICTBA.

8-ii ki1acce Aaredpa

Hcnonb30BaTh Nmpu pelIeHUH MaTeMaTHYeCKUX 3ajady, UX OOOCHOBAHMU U TIPOBEPKE
HaWJIEHHOT' O PEILLECHM 3HAHUE O:

- anreOpandeckoi ApoOu; OCHOBHOM CBOWCTBE JIpo0H;

- TpaBWJIaxX JEHCTBUI C anreOpandecKuMu IpoOsiMu;

- CTEMEHsX C LEJNBIMU IOKa3aTeIsIMU U UX CBOMCTBAX;

- CTaHJApTHOM BUJIC YHCIIA;

2 k .

- QyHKIMAX Y =kx+b, y=X°, y= oE UX CBOMCTBax U rpaukax;

- MOHSTHH KBaJPAaTHOTO KOPHS U apu(METHUECKOr0 KBaJIpaTHOTO KOPHSI;

- CBOICTBax apu(pMETHUECKHUX KBaJIPATHBIX KOPHEIH;

- ynkmum y = VX, eé coiicTBax u rpaduke;

- (dopmyne 1 KOpHEH KBaApaTHOTO YpaBHEHMUS,

- TeopeMe Buera ans npuBeA€HHOTO M 00IEro KBaAPaTHOTO YpaBHEHMS,

- OCHOBHBIX METOJIaX PEIICHHUs LENbIX PallOHATIbHBIX YPAaBHEHUN: METOJIE Pa3ioKEeHUs
Ha MHOKUTEJIM ¥ METO/Ie 3aMEHBI HEM3BECTHOM;

- METO/JIe peuieHus IPOOHBIX pallMOHAIBHBIX YpaBHEHU;

- OCHOBHBIX METOJaX PEIICHUS CUCTEM PAllMOHABHBIX YPAaBHEHHA.

- Cokpamarh anredbpandeckue 1poou;

- BBINOJIHATH apUPMETHYECKHE ACUCTBUS C anreOpanuecKuMu IpoosMu;

- HCIOJIb30BaTh CBOMCTBA CTENEHEH ¢ LeIbIMU OKa3aTEeNIIMU [P PELICHUU 33/1a4;

- 3alUCHIBAaTh YUCIIA B CTAHAAPTHOM BHJIE;

- BBITNIOJHATH TOX/AECTBEHHBIE MPEOOPA30BaHUSI PALlIOHATIBHBIX BBIPAXKEHUN;

. k .
cTpouth rpaduku GyHkmii y =kx+b, y= X2, Yy = — W HCNOJIb30BaThb UX CBOWCTBA
X

IIPY PELICHUN 33/]a4;



- BBIYHUCIATH apuPMeTHYECKUEe KBaJpaTHbIE KOPHH;
- MPUMEHSTHh CBOMCTBA apu(PMETUUECKUX KBAAPATHBIX KOPHEH NPU pPellIeHUH 3a1a4;

- CTpOUTH TpapuK PYHKIUHN Y =+/X M UCHOJIB30BATH €r0 CBOMCTBA MPH PEIICHUH 3a/1aY;

- pematb KBaJpaTHbIE YPaBHEHHUS;

- IPUMEHSTH TeopeMy Buera npu penienun 3anad;

- pewiaTth ILENble PALMOHAIBHBIE YPAaBHEHHS METOJOM pa3JIOKEHUS HAa MHOXHUTEIU M
METOJIOM 3aMEHbI HEM3BECTHOM;

- pemwiaTh ApoOHbIE YpaBHEHUS,

- pemaTtbh CUCTEMbI pallMOHAIbHBIX YPABHEHHUI;

- pemiatbh TEKCTOBBIE 33[Ja4y C OMOILBIO KBaIPATHBIX M PAllMOHAIBHBIX YPABHEHUN U UX
CHUCTEM;

- HaXOJUTb pEHICHUS <(OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3aJad, B KOTOPBIX
MCIIOJIb3YIOTCSI MAaTEMATUUECKUE CPEICTBA;

- co37aBaTh MPOAYKT (pe3yiabTaT MPOEKTHON NEATENIbHOCTH), A U3yUEHHUS U ONHMCAHUS
KOTOPOT'0 UCIIOJIb3YIOTCS MaTeMaTHUECKHE CPENICTBA.

9-it kaacc Anredpa

Hcnonw30BaTh mpu pemIeHUH MaTEeMaTHYECKUX 3ajJad, UX OOOCHOBAaHMHM M TPOBEPKE
HaWJIEHHOT' O PEILECHUS 3HAaHUE O:

- CBOWCTBaX YMCJIOBBIX HEPABCHCTB;

- METOJaXx peuIeHUus TMHEHHBIX HEPABEHCTB;

- CBOWCTBaX KBaJpaTHYHON ()YHKIINH;

- METOJax peuieHus! KBaJpaTHbIX HEPABEHCTB;

- METOJIE MTHTEPBAJIOB /ISl PEIICHUS PAIlMOHATBHBIX HEPABEHCTB;

- METOJaX pelIeHUsl CUCTEM HEPaBEHCTB;

- CBOMcCTBax U rpaduke QyHKIMU Y = X" MIpU HATypaIbHOM N;

- OIpEIETECHUH U CBOMCTBaX KOPHEHN CTENeHHU N;

- CTEIEHSX C pallMOHAIbHBIMU MOKA3aTEJSIMU U UX CBOMCTBAX;

- ONpEIeNICHUH M OCHOBHBIX CBOMCTBax apu(meTHdeckoil mporpeccuu; dhopmyse s
HAXO0X/JICHUS CYMMbI €€ HECKOJIbKUX NIEPBBIX YICHOB;

- ONpENeNICHUH W OCHOBHBIX CBOWCTBaX T€OMETPUUYECKOW Mporpeccuu; (opmyse st
HAXOXJICHUS CYMMbI €€ HECKOJIbKUX MEPBBIX YICHOB;

- opmyne mist cyMMBl OECKOHEYHOM T€OMETPUUYECKOM MPOTPECCHU CO 3HAMEHATENEM,
MEHBILUM 10 MOJYJIIO €AMHUIIBI.

- HMcmonp30BaTh CBOMCTBA YMCIOBBIX HEPABEHCTB JIJIsl TpeoOpa30BaHms HEPABCHCTB;

- JIOKa3bIBaTh MPOCTEUIINE HEPABEHCTBA;

- pemiath JIMHCHHBIC HEPABEHCTBA,

- CTpouTh TpaduK KBaAPaTHUHOW (PYHKIIMU U UCTIOIH30BATh €TO MPH PEIICHUN 33]1aY;

- pemath KBaJipaTHbIC HEPABCHCTBA,

- pemniath pallMOHAJIbHbIE HEPABEHCTBA METO/IOM HHTEPBAJIOB;

- pemiaTh CUCTEMbI HEPABEHCTB;

- cTpouth Tpaduk (yHKIMEY = X" NpH HATYpaTbHOM N M HCIIONB30BAaTh €r0 IIPH

pEILIeHUH 3a/1aY;

- HaXOJUTh KOPHU CTETICHH N;

- HCIOJIb30BaTh CBOMCTBA KOPHEH CTEMEeHU N MPH TOKIECTBEHHBIX MpeoOpazoBaHUsX;
HAXOJUTh 3HAUCHUS CTETICHEH C palliOHAILHBIMU ITOKA3aTeIsIMU;
pelaTh OCHOBHBIE 33/1a4U Ha apu(METHUECKYIO U T€OMETPUUYECKYIO IPOTPECCHH;

- HaXOJUTh CYMMYy OECKOHEUYHOW TeOMETPHUYECKOW MPOTPEecCUd CO 3HAMEHATENIEM,
MEHBIINM 10 MOJYJIIO €IMHHUIIBI;

- HAXOJUTh pEIICHHUS (CKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/ad, B KOTOPBIX
HCIIOJIb3YIOTCSl MaTeMaTUYECKUEe CPEICTBA;



- CcO3J1aBaTh MPOAYKT (Pe3yNbTaT MPOEKTHOU IEATENbHOCTH), UIsl U3YYEHHS U OMHCAHUS
KOTOPOI'0 UCIIOJIb3YIOTCS MATEMAaTHYECKUE CPEICTBA.

- HCIOJIB3YIOTCSI MAaTEMaTUYECKUE CPEACTBA;
- cO37aBaTh MPOIYKT (pe3yibTaT MPOEKTHOMN NEATEIBHOCTH), ISl H3yYEHUS U OIMHMCAHUS
KOTOPOT'O UCIOJIb3YIOTCSI MATEMATUYECKUE CPEACTBA.

Conep:xanue yueOHOr0 npeamera

APUDOMETHUKA - 114.
Paunonaabubie 4yuciaa. [lonoxuTenbHble W OTPULATEIbHBIC 4YHCIA, MOJAYJb YHCIA.
MHoXecTBO IENBIX YHCEI.

m
MHOXecTBO palrOHAJIBHBIX YHUCCII; pallMOHAJIBHOC YU CJIO KaK OTHOIICHUE — , TJ€
n

M — qnenoe 4uciao, N — HaTypanbHoe uuciio. CpaBHEHHE pPALMOHAIBHBIX YHCEIL.
ApudmeTndeckne NEUCTBUS C palMOHANbHBIMH uuciaamu. CBoiicTBa apudMeTHdecKux
nerctBuil. CTENEHb ¢ IEJILIM IOKAa3aTeIEM.

HeiicrBuTenbHbIe uncaa. KBaapaTHelil kopeHs u3 uncia. Kopens TpeThelt cTeneHu.

[onarue o6 uppaunoHaabHOM uncie. VppanroHaTbHOCTh YHCIA V2 u HECOU3MEPUMOCTh
CTOPOHBI ¥ IMaroHaIM KBajpara. [lecaTnyHble NpuOIMKEHHs HPPAllMOHAIBHBIX YHCEI.

MHOX€eCTBO JIEHCTBUTENBHBIX YHCEN; MPEACTaBICHHUE ACUCTBUTEIBHBIX YHUCENI B BUIE
OCCKOHEUYHBIX JACCATUYHBIX ApoOeii. CpaBHEHNE ACHCTBUTEIBLHBIX YUCEN.

KoopaunatHas npsimasi. M3o0paxenue yucea TOYKaMH KOOPIMHATHOM mpsiMold. YucioBsle
IIPOMEXKYTKH.

HN3mepennsi, nmpuOIMKeHHs], OLEHKH. Pa3Mepbl OOBEKTOB OKpyXkawmero wmupa (or
JIEMEHTAPHBIX YacTull 10 BceneHHOi), NIMTENbHOCTh MPOLECCOB B OKPYXKAIOIIEM MHPE.
Brigenenne MuHokutTena — cremnenu 10 — B 3amucu 4ucia.

[TpubnnxeHHoe 3HaYCHUE BEIMYUHBI, TOYHOCTh NMpHOIMKeHUs. OKpyIrieHHe HaTypallbHbIX
qrces U AeCATUYHBIX ApoOeil. [Ipuknaka u olleHKa pe3yIbTaTOB BEIYUCICHHI.

AJITEBPA - 200u.

AJredpanyeckue BbIpaskeHUsl. ByKBeHHbIE BBIpaKEHUS (BBIPAXKEHHUS C MEPEMEHHBIMH).
YucnoBoe 3HaueHHWE OYKBEHHOro BblpakeHUs. JlOMyCTHMblE 3HAa4YeHUs IEPEMEHHBIX.
[NoncranoBka BbIpakKeHUH BMECTO mepeMeHHbIX. [IpeoOpa3zoBanne OYKBEHHBIX BBIPAKECHUN Ha
OCHOBE CBOMCTB apU(PMETHUECKUX ACHCTBUNA. PaBeHCTBO OYKBEHHBIX BBIPKEHUM. TOXIECTBO.

CreneHb ¢ HaTypaJlbHBIM IOKa3aTelleM U €€ cBoWcTBa. OHOWIEHBI U MHOTOWIEHbI. CTENEHb
MHoOrouneHa. CroxeHue, BBIYUTAHUE, YMHOKCHHE MHOTIOWICHOB. POpMyJbl COKpPALICHHOIO
YMHOXKEHUS: KBaJpaT CyMMbl M KBaapaT pasHocTH. dopmyna pa3sHOCTH KBaJpaToB.
[TpeoOpa3oBaHue 11€0r0 BBIPAXKEHHUS B MHOTOWIEH. Pa3no)keHne MHOrO4JIEHOB HA MHOMKHUTEIH.
MHorousneHns! ¢ ogHoU nepeMeHHoll. Kopenb MHOrousneHa. KBagpaTHblil TpexuiieH; pa3iokKeHue
KBAJPaTHOIO TPEXWICHA HA MHOKUTEIIH.

Anrebpanueckast 1poOb. OcHOBHOe CBOHCTBO anrebpamueckoil apobu. CrokeHwue,
BBIUMTAHUE, YMHOXKEHUE, JelieHne anredopanyeckux aApoOeil. CreneHp ¢ LenbIM M0Ka3aTelleM U
ee CBOMCTBA.

PanyionanbHble BeIpaskeHHs U UX npeoOpa3oBanus. Jloka3aTenbcTBO TOXKIECTB.

KBanparusie kopau. CBoiicTBa apupMETHUECKIX KBAIPAaTHBIX KOPHEW M MX NMPUMEHEHHE K
IpeoOpa30BaHUIO YHUCIOBBIX BBIPAXKEHUN U BBIYUCIICHUSM.

YpaBHeHusi. YpaBHeHue ¢ ogHoi nepeMeHHoil. KopeHb ypaBHeHus. CBOMCTBAa YMCIOBBIX
paBeHCTB. PaBHOCHIIBHOCTH YpaBHEHHIA.



Jluneiinoe ypaBHenue. KBajgpatHoe ypaBHeHHe: (popMyna KOpHEH KBaAPAaTHOTO YpaBHEHHS.
Teopema Buera. Pemienne ypaBHeHUM, CBOASIIMXCS K JUHEHMHBIM U KBaApaTHBIM. [IpumMepsl pe-
IICHUS YpaBHEHWH TpeTbe M ueTBepTOd creneHH. PemieHne apoOHO-paniMoOHATBHBIX
YpaBHEHUU.

VYpaBHEeHHE C JByMs IIEpEeMEHHbIMU. JIMHEHHOE ypaBHEHUE C [BYMs IIEPEMEHHBIMU,
IIPUMEPHI PEILICHUS] YPABHEHUH B LICJIBIX YHUCIIAX.

Cucrema ypaBHEHUH C ABYMs INE€pEMEHHBIMU. PaBHOCHIBHOCTH cucTeM. CHCTEMBI NBYX
JUHEHHBIX YPABHCHMM C JBYMS IIE€PEMECHHBIMHU; DCEIICHUE IIOJCTAHOBKOM M CIOKEHHUEM.
[IpuMeps! penieHus: CUCTEM HEIMHEHHBIX YPABHEHUN C ABYMs IIEPEMEHHBIMMU.

Pemenre TeKCTOBBIX 3a71a4 anreOpandecKuM CIIoCOOOM.

JlexapToBbI KOOPAMHATHI HAa MJIOCKOCTU. I'paduueckast nHTeprpeTaust ypaBHEHHs C ABYMS
nepeMeHHbIMU. ['pa ik TMHEHHOro ypaBHEHHUs ¢ ABYMS IEPEMEHHBIMM; YIII0BOH K03 duimeHt
OpSMOIi; yCIOBHE NapaIeIbHOCTU MPSMbIX. ['pauKu MPOCTEUIINX HEIMHEHHBIX YpaBHEHHIA:
napaboJa, runepbosa, OKpy>KHOCTh. [ 'paduueckast HHTEpIpETAIMS CHCTEM YPaBHEHUN C IBYMS
IIEPEMEHHBIMH.

HepagencrBa. YncioBbie HEpaBEHCTBA U UX CBOMCTBA.

HepaseHncTBo ¢ 01HOM nepeMeHHONW. PaBHOCHIIBHOCTE HEPABEHCTB. JIMHEWHBIE HEPAaBEHCTBA
¢ oaHOI1 mepeMeHHou. KBanpaTtHsie HepaBeHCTBA. CUCTEMBI HEPABEHCTB C OJTHOW MTEPEMEHHOM.

®OYHKIUM - 65u.

OcHoBHbIE MOHATHSA. 3aBUCHUMOCTH MeX1y BenuuuHaMmu. [IpencraBineHue 3aBUCHMOCTEN
dbopmynamu. [Torstue GpyHKINH.

Ob6nacTp onpeseneHuss U MHOXXeCTBO 3HaueHn (yHkimu. CriocoOsl 3aaanus pynkuuu. ['paduk
byakuun. CpoiicTBa (QyHKIMNA, uX oToOpakeHue Ha rpaduke. I[Ipumepsl rpaduxon
3aBUCUMOCTEN, OTPAYKAIOLINX PEAJIbHBIE ITPOLIECCHI.

YucoBble pyHkunu. OyHKINH, ONMUCHIBAIOIINE MPSIMYIO U 00paTHYIO MPONOPIMOHATBHBIC
3aBHCUMOCTH, UX Ipaduku U cBoiicTBa. JluHeiHas ¢yHkuus, ee rpaduk u cBoiicrBa. Kanpa-
TUYHast QyHKIMs, ee rpaduk U cBoiicTBa. CTeneHHble GYHKIMU C HATYpaTbHBIMU MTOKA3aTEISIMU
2 u 3, ux rpaduKu U CBOKCTBA.

I'paduku pyakmuit y =4/0,, y -3/6, y=[x|

YuciaoBele MOCaen0BATEJILHOCTH. IloHSTHE YMCIOBOM IOCIENOBATEILHOCTH. 3aJaHUE
MOCJIEIOBATEILHOCTH PEKYPPEHTHOUW popMyIion U Hhopmystoit N-ro YieHa.

Apudmernueckas u reomerpuyeckas nporpeccur. @opmyInsl N-ro wieHa apuMeTHIECKOn
Y TEOMETPUUYECKON MPOTPECcCrid, CYMMBI TTepBbIX N uieHOB. M300pakeHne WwieHOB apudmeTrye-
CKOM M TEOMETPUYECKOM IPOrpecCH TOYKAMU KOOPAMHATHOM IUIOCKOCTH. JIMHEHHBIM H
AKCIMOHEHIMAIBHBIN POCT. CI0KHBIE MPOLIEHTHI.

BEPOATHOCTDb U CTATUCTHKA - 254.

OnucareqbHasi cTaTHCTHKA. [IpencraBieHue MaHHBIX B BUAEC TaONUIl, aUarpam,
rpaduxoB. CnydvaiiHas W3MeHYMBOCTb. CTaTHCTUYECKUE XapaKTEPUCTHKH Habopa JaHHBIX:
cpenHee apudmernyeckoe, MeauaHa, HAWOONbIEe M HaWMEHBIIEe 3HAYCHHUS, pa3Max.
[IpencraBieHue o BHIOOPOUYHOM HCCIIEIOBAHUU.

Cayuaiinble cOOBITHSI M BepOATHOCTBH. [loHATHE O cioyyallHOM ONBITE M CIy4dailHOM
cobpiTun. Yactora cimydaitHOro coOBbITHS. CTAaTUCTUYECKUN TOAXOJ] K MOHSITHIO BEPOSITHOCTH.
BeposiTHOCTH TPOTHBOIIONIOKHBIX  COOBITHI. JlOCTOBEpHBIE W HEBO3MOXHBEIE COOBITHS.
PaBHOBO3MOXXHOCTH cOOBITHI. KitTaccuueckoe onpenneneHrne BepOsiTHOCTH.

Kom0unaropuka. Pemmenne  KOMOMHATOpPHBIX — 3amad  mepebOpoM  BapUaHTOB.
KombunaTopHoe npasuiio ymHoxeHus. [lepecTaHOBKM U pakTOpHal.

JIO'NKA U MHOKECTBA - 5u.



TeopeTnko-MHOXKeCTBEeHHbIe TOHATHSA. MHOXECTBO, 3JIEMEHT MHOXKECTBA. 3aJaHHE
MHOKECTB II€PEYUCIICHUEM OJJIEMEHTOB, XapaKTEPUCTUYECKUM CBOWCTBOM. CTaHAapTHBIC
0003HaueHMsI YMCIOBBIX MHOXecTB. [lycToe MHOXecTBO M ero ob6o3HayeHue. [logmHOKeCTBO.
OObeanHeHUE U IIepeceyeHre MHOMKECTB.

Nnmroctpanus OTHOIIEHUH MEXy MHOXKECTBAMHU € TIOMOIIIBIO IMarpaMM Diinepa — BeHHa.

JJieMeHTBI JIOTHKH.. [Iprumep u KoHTpripumep.

[lonaTHe 0 paBHOCMIIBHOCTH, CJIEIOBAHUH, YIIOTPEOIECHHE JTOTMYECKUX CBSI30K eciu ..., TO B
TOM H TOJIBKO B TOM CJIy4ae, JOTUYECKUE CBSA3KH U, HIIH.

MATEMATHUKA B UICTOPUYECKOM PA3ZBUTHUUN.

(Coneprxanue paszesna BBOAUTCS IO Mepe U3yUYEHUS IPYruX BOIPOCOB.)

Hctopust popmupoBaHus MOHATHUS 4YMCIa: HAaTypalbHbIE 4HCa, APoOU, HEOCTaTOUYHOCTD
PaALMOHATIBHBIX YHCEN Ul TEOMETPUUYECKUX MU3MEPEHUN, HppalnoHalbHble uncia. CTapuHHbIE
cucteMbl 3anucu uucen. J[pobu B Bapwmione, Erunre, Pume. OTKpbITHE AECATUYHBIX APOOECH.
CrapunHble cuctembl Mep. [lecstuunble npobu u Merpuueckas cucrema mep. llosiBienue
OTpHUIIATENbHBIX uyncen U vy, J1. Maraunnkuii. JT. Didnep.

3apoxnenue anreOpel B Heapax apudmeruku. An-Xopesmu. Poxnenue OyKBEHHOMH
cumBouku. [1. @epma, @. Buer, P. [lekapt. McTtopust Borpoca 0 Hax0xKACHUU (POPMYIT KOpHEH
anreOpanyecKX ypaBHEHUH, HEPa3peIIMMOCTh B pajJMKajaX ypaBHEHUN CTENEHH, OOJbIICH
yeteipex. H. Tapranbs, . Kapgano, H. X. A6ens, D. I'anya.

N3o06peTenne MeTo1a KOOpAUHAT, MTO3BOJISIOLIETO IEPEBOAUTH TEOMETPHUECKUE OOBEKTHI Ha
s3pIK anreopsl. P. JlexapT u [1. ®depma. [Ipumepsl pa3auvHbIX CUCTEM KOOPIUHAT Ha TIOCKOCTH.

3anmaua Jleonapao IMuzanckoro (®ubonayum) o kponmkax, yucina @uboHauyn. 3amava o
IIaXMaTHOM JTOCKE.

Hcroku Teopun BEpOSITHOCTEH: CTpaxoBoe 1eno, a3apTHble urphl. [I. ®epma u b. Ilackais.
S1. bepuynmu. A. H. Koimoropos.

Ot 3emniemepust k reomerpun. [Iucarop u ero mkomna. @anec. Apxumen. Iloctpoenue c
MIOMOILBIO HUPKYJIS U TUHEHKH. [locTpoeHne nmpaBuiIbHBIX MHOTOYTOJIBHUKOB. TPUCEKIIHS yIiia.
Ksanparypa kpyra. YaBoenue kyoa. Mcropus uncna s1. 3omoroe ceuenue. «Havanay Epknnpa.
JI. Biinep. H. . Jlobauerckuii. cTopus msaToro mocrysnara.

Codusmsl, mapago0KChI.
Peseps Bpemenn — 10 u

Conepxanue y4yeOHOro Kypca mo aiaredpe s 7 - 9 kiaaccoB

7 kaacc

AJITEBPA

3 yaca B Henemo, Bcero 102 yaca.
KonTpoasubix pador 10

1. Boipa:kenusi. ToxxnecTBa. YpaBHeHus -22 4.

UucnoBele BblpaxkeHMs. BblpaxkeHus c nepemMeHHON. CpaBHEHHME 3HAYEHWM BbIPAKEHUM.
CgoiicTBa aeiicTBuil Hajg uynciamu. ToxxaecTBa. TokIeCTBEHHBIC MTPEOOPA30OBAHMS BhIPAKESHUM.
VYpaBHeHus U ero KopHU. JIuHelHOe ypaBHEHUE C OJHOM INepeMeHHOM. Pemenue 3amau ¢
nomoItnbio ypaBHeHui. CpenHee apudmerndeckoe, Mona, pasmax. MenuaHa, CTaTHCTHYECKas
XapaKTEepUCTUKA

2. ®yHKIUM. -114.

Oyukuuu 1 ux rpapuku. Jluneinas GyHkuus.

3CTeneHnb ¢ HATYPaJIbHBIM NOKa3aTeeM.-11 u.

Crenens u e€ cBoiicTBa. OTHOUJICHBI.

4. MHoro4wieHsbl -17 4



CyMmMma u pa3zHocTh MHorowieHoB. [IpomsBenenue onHowieHa M MHorowieHa. [IpousBenenue
MHOTOWJIECHOB.
S®opmyJibl COKPANIEHHOTO YMHOXKeHUsI. -19 4
KBaapar cymmel u kBagpat pasHoctu PazHocTs kBagpaToB. CymMa U pa3HOCTh KyOOB.
6.CucreMbl JHHEHBIX yPaBHeHMIH-16 4.
JIvHeiiHble ypaBHEHHS C JIByMsl MEPEMEHHBIMH M UX CHUCTEMbI. PellleHHe CUCTEeM JIMHEHWHBIX
YpaBHEHUM.
7.11oBTOpEHUE -64.
Oyakuuu. OgHOWIEHBI WU MHOTO4WIeHbl. DOpMylnbl COKpaléHHOro yMHOxeHus. Cucremsl
JTUHEHHBIX ypaBHeHUH. CucTeMaTtu3anus u 0000IIeHIE Kypca MaTeMaTHKHY.

TemaTnueckoe IUIAHMPOBAHHE ¢ ONpeJAeIeHHEM OCHOBHBIX BHJIOB Yy4eOHOI
AesITeJIbHOCTH.

Tema ypoxa XapakTepucTHKA NeATeIbHOCTH YYAIIMXCH
Bripaxxenus ToxnaectBa. | UnuciioBble BbIpaKeHUs. BboIpaxeHus ¢ IEPEMEHHOM.
YpaBueHus (224.) CpaBHeHue 3HaueHUM BbIpakeHuil. CBOICTBA ACHCTBUIN HaL

gucinamu. ToxaectBa. ToxkaecTBeHHBIE TPEOOpa30BaAHUS
BBIPOKCHUI. YPaBHEHUS U €r0 KOPHU. JIMHENHOE ypaBHEHUE C
OJIHOM mepeMeHHOoW. Pemenue 3aaa4 ¢ moMoIIbO ypaBHEHUH.
Cpennee apudmernueckoe, Moja, pazmax. Meanana,
CTATUCTUYECKAsl XapaKTEPUCTUKA

Oynxkiun. (11 4.) @OyHKIUN U X Tpapuku. Beruucienue 3HauyeHU GyHKIUN O
dbopmyne. Ilpsmas mpomopruoHATBHOCTP W €€ rpaduk.
Jluneiinas GyHkius u e€ rpaduk.

CreneHb ¢ HATypalbHBIM Crenenb u €€ cBoiicTBa. OmpenelieHUE CTENEHUu ¢
nmokazarenem.(11 u.) HATypaJbHbIM NOKA3aTEJIEM. Y MHOKEHHUE U JCICHUE CTEIICHEN.
Bo3Benenue B creneHp npou3BeaeHUs U cTeneHn. OTHOWICHBI.
YMHO€EHUEe OAHOWIEHOB. Bo3BeneHne oqHOUWIEHa B CTENEHb.
OyHKIIMU y=X2 U y=X3 U UX rpaduxu.

Muorounenst (17 ) MHorouinen u ero craHjgapTHeii Buja. CymMma U Pa3HOCTh
MHOrowieHoB. lIpou3Benenue opHOUIEHA W MHOTOYJICHA.
Breinecenne o0mero MHOXuUTENs 3a CKOOku. [IpowmsBencHue
MHOT'OWIEHOB. Pa3nokeHne MHOrO4WIEHOB Ha MHOXUTEIN
CIIOCOOOM TPYNITUPOBKHU.

®opmynbl  cokpaniénHoro | KBagpat cyMMbl U KBajipaT pasHOCTH. Bo3BenaeHue B KBaJpaT u
ymHOXeHus. (19 u) B Ky0O CyMMBI ¥ Pa3HOCTH JIBYX BBIpakeHWid. Pa3noxenune Ha
MHOKUTEJH C MOMOIIBI0 GOpMYJT KBaJpaTa CyMMBbI U KBajpaTa
pasHoctu .PaszHocth kBajmparoB. CymMma M pPa3sHOCTh KyOOB.
Paznoxxenre pa3HOCTH KBaapaTOB HA MHOXKHUTENIHU. Pa3znoxenue
Ha MHOXHUTEIM CYMMBI U pa3HOCTH KyOoB. IIpeoOpaszoBanme
LIEJIOTO BBIpAXXEHUS B MHOrouwieH. [IpuMeHeHHe pa3iaudHbIX
CIIOCO0OB JJIs1 PAa3JIOKEHHSI HA MHOXKUTEIIH.

Cucrembl JUHENHBIX | JIMHEHHbIC ypaBHEHHS C IByMs] IEPEMEHHBIMU W UX CUCTEMBI.
ypaBHeHnwuii (16 4.) I'padux nuHEHHOro ypaBHEHHS C JBYMs II€PEMEHHBIMU.
CucteMbl JMHEWHBIX YpPaBHEHUM C JBYMsS TE€PEMEHHBIMHU.
Pemenue CHUCTEM JIMHEVHBIX YpaBHEHUM. Crnoco6
[ToBTopenue (6 4.) 1oJIcTaHOBKU. CII0CO0 CIIOKEHMSL.
Oyukuuu.  OpHowieHsl W MHOrowieHsl.  Dopmynbl

COKpaIIEHHOTO yMHOXXeHUs. CHUCTeMbl JIMHEHHBIX YpaBHEHUH.
Cucremaru3zanus u 00001IeHNE Kypca MaTeMaTHKU.




TpeOoBaHusi K YypOBHIO NOATOTOBKH
B pesynbTare n3yuenus kypca anreOpsl 7 Kiacca ydamuecs J0JKHBIL:

- yMeTb TpeoOpa3oBbIBaTh anreOpandeckue BBIPAKCHHS, peIlaTh YpaBHEHHsS C OJHOM
MIEPEMEHHOM;

- HaxogUTh  o0jacTe  ompeaeneHus  (QYHKIUHM,  CTPOUTh  TrpaduKd  MPSIMOM
MPOTOPIIMOHAIIBHOCTH Y JIMHEHHOW (PYHKITUH;

- BBINOJHATH JCHCTBUS HAJl CTENEHIMHU C HATypaJIbHBIMU NTOKa3aTeIsIMH;

- BBINOJHATH CJIOKEHHWE, BBIYMTAHWE M YMHOXXEHHE MHOTOWICHOB, pPAaCKIaJbIBaTh
MHOTOWJIECHBI HA MHOYKHUTEJIH;

- TNPUMEHATH (OPMYNBI COKpPAIIEHHOTO YMHOXKEHHS B TPEOOpa3sOBaHMSX — IIEJIBIX
BBIPQ)KEHUI B MHOTOWIEHBI U B Pa3JI0KEHUH MHOTOUICHOB HA MHOXHTEJIH;

- yMeTh peIaTh CUCTEMBI JMHEHHBIX YPaBHEHHUHI C ABYMS ITEPEMEHHBIMHU M MPUMEHSTH UX
IIPY PELICHUU TEKCTOBBIX 3a]1ady.

8 kiaacce

AJITEBPA
3 yaca B Hegemo0, Bcero 102 yaca
KonTpouabsnbix pador 10

1. PanmonajibHbIe 1podu (24 1aca) |
Pannonansnas n1po6s. OCHOBHOE CBOMCTBO ApoOH, cOKpalmieHue apoOeid. TokIecTBEeHHbIC

npeobpa3oBaHus palMoOHATBHBIX BhipaxkeHuil. DyHkus 0 = — u ee rpaduk.
X

OcHOBHas 11eJb — BBIPA0OTATh yMEHHE BBIMONHATh TOXICCTBEHHBIE MPeoOpa3oBaHUS
paLMOHATBHBIX BBIPAKECHUH.

Tak kak ACHCTBUS C pallMOHATBLHBIMHU JPOOSIMHU CYIIECTBEHHBIM 00pa3oM OMHUPAIOTCS Ha
NEUCTBUS C MHOTOWIEHAMH, TO B Haudajge TEeMbl HEOOXOAMMO TIOBTOPUTH C YyYallUMUCS
npeoOpa30BaHUsI IIEJIBIX BHIPAKCHU.

['maBHOEe MecTO B JaHHOW TeMe 3aHMUMAIOT AITOPUTMBI JCUCTBUU IpOOSMHU. Ydarruecs
JIOJDKHBI TTIOHUMAaTh, YTO CYMMY, Pa3HOCTb, MPOM3BEJACHUE W YacCTHOE ApoOei Bcermga MOXKHO
MpeCTaBUTh B BUjae Apoou. [IprmoOperaembie B JaHHOW TeMe YMEHHS BBIMOJHATH CIOXKCHHE,
BBIYMTAaHUE, YMHOKCHHUE M JICJIICHHE APOOCH SBIIIOTCS OMOPHBIMHU MPEOOpa3oBaHUAX IPOOHBIX
BeIpaxkeHui. [loaTOMy UM cienyeT yaenuTs ocoboe BHUMaHue. HerenecoodpazHo nepexouTh K
KOMOWHHUPOBAHHBIM 33JlaHUSM Ha BCE JCHCTBUA C JpoOSMH TIpexze, 4eM Oyay YCBOCHBI
OCHOBHBIC QIITOPUTMBL. 3a/laHus HAa BCE ACUCTBHUSI C APOOSMH HE JOJDKHBI OBITh HW3IUIIHE
TPOMO3JKUMHU U TPYAOEMKHMHU.

[Ipu HaxOXIEHUM 3HAUYEHHWH ApoOei NaroTcsl 3aJaHus Ha BBIYMCICHUS C TOMOILBIO
KaJIbKyJIsiTOpa. B naHHON TeMe pacHIupsitOTCS CBEICHUS O CTATUCTUYECKUX XapaKTEPUCTHKAX.
BBoauTcs moHsTHE CPEAHErO TapMOHUYECKOTO psiia MOJOKUTEIbHBIX dncell. M3ydeHue Tembl

3aBEpIIAETCs PACCMOTPEHUEM CBOUCTB rpaduka GyHkiuu 0 = — .
X

KoHTposbHBIX paboT: 2

2. Ksaaparnsbie kopuu (19 yacoB) |
[lonartue o0 wuppaumoHanbHBIX YHciaax. OOIMe CBEACHUS O JCHCTBUTENBHBIX YHCIAX.
KBanpatHslii kopeHb. [loHATHE 0 HaX0XJIEHUM NPUOJIMKEHHOIO 3HaYEHUsI KBaJAPAaTHOIO KOPHSL.
CpoiicTBa KkBajgpaTHbIX KopHeil. IIpeoOpazoBaHMs BBIpKEHMH, COJACPXAIIUX KBaJpaTHbIC

kopHu. OyHKIMA O =+/ 4, ee cBoiicTBa U rpaduk.

OcHoBHas oejib — CHUCTEMATHU3UPOBATh CBCACHHUA O palMOHAJIBHBIX 4YHCIIaX W OaTb
MMpEaACTaBJICHUC 00 HUppalUOHAJIBHBIX YHCIIAaX, PAaCHIMpUB TEM CaAMBIM TIIOHATUC O YHCIIC,



BBIPA0OTaTh YMEHHE BBIMOJIHATH MPEOOPA30BAHMS BBIPAKECHUN, COJNEPKANINX KBaJApaTHBIC
KOPHHU.

B nanHOll Teme ywammecss MOJY4YalOT HaA4daJbHOE TMPEACTABICHHE O IOHATHU
nerctBuTenbHOTO 4uciaa. C 3TOM 1enpio 0000IIArOTCS WM3BECTHBIE YYallUMCS CBEICHHS O
pauuoHaNbHBIX uucnax. JlJis BBEIEHUS TOHATUS HMPPALMOHAIBHOTO YHCIIA UCIHOJIb3YEeTCs
WHTYUTHUBHO NIPEICTABICHUE O TOM, YTO KaKJbI OTPE30K UMEET IJIMHY U MIOTOMY Ka)10W TOYKE
KOOPJMHATHOM IMPSIMOH COOTBETCTBYET HEKOTOpOE 4HuCio. [Ioka3biBaeTcs, 4TO CYIIECTBYIOT
TOUYKH, HE UMEIOIINE PAllHOHATBHBIX a0CIHCC.

[Ipu BBeneHUM MOHSATHUS KOPHS MOJE3HO O3HAKOMUTH YYalllUXCS C HAXO0XKJIEHUEM KOpHEH ¢
MIOMOILBIO KAJIBKYJIATOPA.

OcCHOBHOE BHHUMaHUE YIEISAETCS TIOHATHUIO apU(METHYECKOro KBAApPaTHOTO KOPHA U
CBOMCTBaM apu(PMETHYECKUX KBaJpaTHBIX KOpHEH. JloKa3bIBalOTCS TEOpPEMBI O KOpHE U3

IPOM3BECHNS U APOOH, a TAKXKe TOXKIECTBO 7/~ = |r| KOTOpBIE TOJIY4YalOT NPUMEHEHHUE B

npeoOpa3oBaHUAX BBIPAXKCHHUH, COAepXKalluX KBaapaTHble KOopHU. CrenuaabHOe BHHMAaHUE
YACNIAETCSI OCBOOOXKICHUIO OT MPPAMOHAILHOCTH B 3HAMEHATENe APOOM B BBHIPAKCHHUSIX BHIA

r a
s 4
NN ENG
€TCsl KaK B CaMOM Kypce aJireOphl, TaK U B Kypcax reéOMETPHH, anreOpbl 1 Hauajl aHaJIu3a.

[Ipomomxkaercs pabora 1O pPa3BUTHIO (DYHKIIMOHANBHBIX TPEACTABICHUN  yJalluXxcs.

. YMenue npeoOpa3oBbIBaTh BBIPAKEHHSI, COAEPIKAIIME KOPHH, YAaCTO HUCHOJb3Y-

PaccmarpuBarorcst pyHknus 0 = Jé, ee croiicta 1 rpaduk. [Ipn nzyuennn pyHkmmu 0 = Jé

MOKAa3bIBACTCS €€ B3aUMOCBS3b ¢ PyHKITHEH y = Xz, roe x > 0.
KonTponsHbIX padot: 2

3. KBanparnbie ypaBHenus (21 yac)

KBagpatHoe ypaBHeHue. @opmysia KOpHEW KBaapaTHOro ypaBHeHHs. PemieHue
palMoOHaIbHBIX ypaBHEHMU. Pemenue 3amay, NpUBOASIIMX K KBaJpaTHbIM YpPaBHEHUSIM U
MIPOCTEUIINM PAallMOHAIBHBIM YPABHEHUSM.

OcHoOBHas 1enb — BbIPAOOTaTh YMEHHs peulaTh KBaJpaTHBIC YpaBHEHHsS U IMPOCTEUIIHE
palrOHAIbHBIE YPABHEHUS U IPUMEHATh UX K PEIICHUIO 3a/1a4.

B Hauane TeMbl IPUBOJATCS MPUMEPHI PELIECHUS HEIMOJIHBIX KBAaJPATHBIX YPABHEHWM. JTOT
MaTepuas cCUCTeMaTu3upyeTcs. PaccmaTpuBaroTcs alropuTMbl pelICHUsT HEMOJIHBIX KBaJIpPaTHBIX
YPaBHEHUH Pa3IU4HOrO BUAA.

OCHOBHOE BHUMAHUE CIIEIYET YJEIUTh PEUICHUIO YPaBHEHUN BUJA ax> +bx +c = 0, Tne a #
0, ¢ ucnonp3zoBaHueM (OpMYIbI KOpHEH. B naHHON Teme ydamiuecs 3HaKOMSTCS ¢ popMyIaMu
Buera, BbpIpaXamIMMH CBSI3b MEXAY KOPHSAMH KBaJpAaTHOIO YpPaBHEHUS M €ro Ko-
sppurmentamu. OHU UCHONB3YIOTCS B JAJbHEHIIEM IIPH JIOKA3aTeNbCTBE TEOPEMBI O
Pa3JIoKEHUU KBaIpAaTHOTO TPEXUWIEHA HA JIMHEWHBIE MHOKHUTEIN.

VYuyarmuecs: OBJIaIeBalOT CIOCOOOM peIeHus] JPOOHBIX pallMOHAIBHBIX YPAaBHEHHM, KOTOPBINA
COCTOHUT B TOM, YTO PELICHUE TAKUX YPABHEHHI CBOJUTCS K PEIICHUIO COOTBETCTBYIOIIMX LIEIBIX
YPaBHEHUH C NOCIIEYIOLIUM UCKIIIOUEHUEM IIOCTOPOHHUX KOPHEM.

N3ydeHne maHHOM TEMbI TMO3BOJSET CYIIECTBEHHO pPACUIMPUTh almapar ypaBHEHHI,
MCIIOJIb3YEMBIX JIJISl pELICHUS TEKCTOBBIX 3a/1a4.

KoHTposbHBIX paboT: 2

4. HepagencrBa (20 yac)

YucnoBble HEPABEHCTBA M UX CBOMCTBA. [IOUJIEHHOE CIIOKEHHE M YMHOMXEHHE YHUCIOBBIX
HepaBeHCTB. [lorpemHocTh M TOYHOCTH NpUONKeHHs. JIMHElHbIE HEpaBeHCTBA C OJHOU
MIEPEMEHHOM U UX CUCTEMBI.

OcCHOBHas 1LieJIb — O3HAKOMUTH Y4YallUXCS C NPUMEHEHUE: HEPaBEHCTB [UISl OLICHKHU
3HaYeHUU BBIPAKEHUH, BBIPA0OTaTh YMEHHME pellaTh JMHEWHbIE HEPaBEHCTBA C OJHOM
MepeMeHHON U X cucTeMbl. CBOWCTBA YMCIIOBBIX HEPABEHCTB COCTABJISIIOT Ty 0a3y, Ha KOTOPOH



OCHOBAHO pELICHUE JIMHEWHBIX HEPABEHCTB C OJHOM IMEPEMEHHOW. T peMbl O IMOWIEHHOM
CIIOKCHUM M YMHOXXCHUU HEPAaBEHCTB HAaXOJUTh NPUMEHEHUE IPU BBIIOIHCHUM NPOCTEHUIINX
yINpa)KHEHUH Ha OLEHKY BBIPXEHUH IO METOAY TpaHull. BBOAATCS MOHATHS aOCONIOTHOM
HOTPEIIHOCTH ¥ TOYHOCTH NMPUONMKEHHS, OTHOCUTEIbHON MOTPEIIHOCTH. YMEHHUs MPOBOAUTH
JeNYKTUBHBIE PACCYKICHHM MTOIYy4al0T pa3BUTHE KaK IIPU JOKA3aTeIbCTBAX YKa3aHHBIX TEOPEM,
TaK Y IIPU BBINIOJHEHUH YIIPAKHEHUHN HA JOKA3aTEIbCTBA HEPABCHCTB.

B cBs3u Cc pelieHUMEM JIMHEHWHBIX HEPAaBEHCTB C OJHOM IIEPEMEHHO: JAeTcs IIOHATHE O
YHUCIOBBIX  IPOMEKYTKAX, BBOJATCSA  COOTBETCTBYIOILME Ha3BaHMA U 00O3HAUCHMS.
PaccmoTpenuto cucreM HEPABEHCTB OJHOM IIEPEMEHHOM IMPEIIIECTBYET O3HAKOMIICHHE
yUaIlKXCsl ¢ IOHATHAMM NepeceueHust U 00beIMHEHNUS MHOXKECTB.

[Ipu perieHUMN HEPaBEHCTB MCIOJB3YIOTCS CBOMCTBA PABHOCHIIBHBIX HEPABEHCTB, KOTOPBIC
Pa3bACHAIOTCA Ha KOHKPETHBIX HpuMepax. Ocoboe BHUMaHUE ClENyeT YIeIUTh OTpaboTKe
YMEHHSI peliaT mpocTeiine HepaBeHCTBa Buaa ax> b, ax <b, ocTaHOBMBIINCH CIICIMATBHO HA
ciydae, korna a <0.

B 310l TeMe paccMaTpUBAETCS TAK)KE PELICHUE CUCTEM JBYX JIMHEHHBIX HEPABEHCTB C OJJTHON
IIEPEMEHHOM, B YaCTHOCTHU TAKUX, KOTOPBIC 3aIIMCAHBI B BUJIE ABOWHBIX HEPABCHCTB.

KonTponpHbIX padot: 2

5. Crenens ¢ mebIM nmokasaresieM. JjieMeHThI craTucTukn (13 yacos)

CreneHb C IIeNBIM MOKa3zaTeaeM M ee cBoicTBa. CranmgapTHbIM BujA 4ucia. HadanbHbie
CBe/IeHUs 00 OpraHU3aluy CTATUCTUYECKHUX HCCIIeIOBAHUN.

OcHoBHas 11e7b — BBIpa00TaTh YMEHUE MPUMEHSTH CBOMCTB, CTENIEHH C LIEJIbIM MTOKa3aTeleM
B BBIYMCICHHUSAX M TMpeoOpazoBaHMUsIX CPOPMHUPOBATH HayallbHBIE NpEACTaBICHUA O cOope U
TPYIIIAPOBKE CTATUCTUYECKUX JTAHHBIX, UX HATJISIHON MHTEPIPETALIAH.

B oroii Teme QopMynupyloTCs CBOMCTBa CTENEHH C LENbIM IOKa3zaTeneM. MeTon
JI0OKa3aTelIbcTBA JATUX CBOMCTB IOKa3blBACTCA Ha IPUMEPE YMHOKEHHS CTEIEHEH C
OJIMHAKOBBIMM OCHOBaHMsSIMM. JlaeTcs NOHSATHE O 3alMCH 4YHCIa B CTaHJApPTHOM BHJE.
[TpuBoaATCS MpUMEpPHI MCIIONB30BAHUS TAKOM 3amucH B (M3MKE, TEXHHUKE W JPYruX 00jacTsx
3HaHUM.

VYyamuecss Noay4yalOT HayalbHbIE TMPEACTaBICHUsS OO0 OpraHM3alud CTaTHCTUYECKUX
uccienoBanuii. OHU 3HAKOMSTCS C TOHSATHUSMHU TE€HEPaIbHOW M BBIOOPOYHON COBOKYITHOCTH.
[TpuBoasATCS mpUMEpHl MPEJCTABICHUS CTATUCTUYECKUX IaHHBIX B BHUAE TaOJMIl 4acTOT U
OTHOCHUTEJIbHBIX YaCTOT. YUaIluMCs MpeAaraloTcs 3aaHus Ha HaX0XKAeHue Mo TabJuile YacToT
TaKUX CTATUCTHYECKHX XapaKTEepPHUCTHUK, KaK cpeaHee apudMeTHyeckoe, Moja, pa3Mmax.
PaccmarpuBaercss BOIPOC O HArisAHONM WHTEPOpPETAllMM CTATUCTHYECKOH HH(OpMAIUH.
W3BecTHbIE yyamMMCsl CHOCOOBI HArJIIJHOTO TPEICTABICHUS CTATUCTUYECKHX JaHHBIX C
MOMOIIHIO CTOJIOYATHIX U KPYTOBBIX AHATPAMM PACHIMPSIOTCS 32 CUET BBEJICHUS TAKUX MOHSITHA,
KAK MOJINTOH U TUCTOTpaMMa.

KonTponsHbIX pabdot: 2

6. IToBTOpenue (5 yacos)
OcnoBHas 1enb. [ToBTOpHTH, 3aKpenuTh U 0000IUTH OCHOBHBIE 3YH, monmy4yeHHsie B 8
KJ1acce.
TeMaTnuyeckoe NJIAHMPOBAHUE

Ne Tema Koa-Bo | Konrop. | XapakTepucTHKA OCHOBHBIX BU/I0OB
n/n 4acoB pador JAeATeIbHOCTH Y4EeHHKA
(Ha ypoBHe Yy4eOHBIX JeiicTBHIA).

1 | 'n.1. PauuoHajabHbIe APOOH. 24 2 @DopMyIHPOBATH OCHOBHOE CBOMCTBO
I1.1.PaunonanbHbie APOOH U HX anreOpanveckoi ApoOH ¥ NPUMEHSITH
CBOICTBA. ero sl mpeodpa3oBaHmsl TPoOei.

PanmonanbHbIe BEIpOXKEHUSI. BbINOJIHATH JIEHCTBUS C




OcHOBHOE CBOMCTBO ApOOH.
I1.2.Cymma u pa3HOCTB OpoOeii.
CrnoxeHue 1 BeIYUTaHUE ApoOei
C OAMHAKOBBIMH
3HAMEHATEIISIMHU.

CroxeHue U BBIYHTaHHE APOOCH
C pa3HbBIMHU 3HAMEHATEIISIMU.
[1.3.IIpon3Benenune u 4acTHoE
IpoOeit.

YMHOXeHue apo0eii.
BosBenenue 1polu B cTENEHb.
Jlenenue npobeii.
[IpeobpazoBanue parmoHaTLHBIX
BBIPAKCHUI.

Oyuknusa y=k/x u e€ rpaduk.

anreOpandeckuMu JpoOsMH.
IIpeacTaBiasiTh 11€710€ BBIPaXKEHUE B
BUJIe MHOTOYJICHA, TpoOHOE — B BUJIE
OTHOLIECHUSI MHOTOWICHOB; IOKa3bIBATh
TOXKAECTBA.

@opMyJIMPOBATH OINPEICIICHUE
CTETICHH C LIETIBIM MOKa3aTeJIeM.

D opMyJIMPOBATH, 3aNUCHIBATH B
CUMBOJIMYECKOH (opMe U
WLIIOCTPUPOBATDH IPHUMEPAMHU
CBOWCTBA CTETEHU C LEJBIM
noKasareyieM; MPUMEeHsITh CBOHCTBa
CTETIeHH I TpeoOpa3oBaHus
BBIPXKEHUN U BEIYMCIICHUU.

I'n.2. KBaapaTHble KOPHH. 19 IIpuBoauTHL IPUMEPHI
[1.4.[lelicTBUTENBHBIE YUCTA. UpPpALMOHAIBHBIX YHCEI; PACIIO-
PaioHasbHbIe YnCia. 3HABATH PAMOHAIBHBIE U
HppalMoHaJbHbIC YKCIIA. MPPAIMOHAJILHBIC YKCIIa; H300PaKaATh
I1.5. ApudmeTnyeckuii Yyyciia TOYKaMHU KOOPJIMHATHOW MPSAMOM.
KBaJPaTHBII KOPCHb. HaxoauTs qecsTHYIHBIE TIPUOITKEHHS
KBajipaTHbIC KOPHH. PALMOHAILHBIX U UPPALIHOHATBHBIX
ApudmeTrnueckuil KBapaTHBIi YUCell; CPABHUBATH U YIIOPS10YMBATD
KOPEHb. JefCTBUTEbHBIE YHCIIA.
Vpashenue X2 = a. OnuchIBaTH MHOKECTBO
HaxoxaeHue npuoamKkEHHBIX ACUCTBUTEIBHBIX YHCEIL.
3HAYCHUI KBaJPATHOTO KOPHSL. Hcnosb30BaTh B NUCbMEHHON

" MaTeMaTHIeCKON pedr 0003HAYCHUS 1
OyHkug Y = \/; u e€ rpaduk.

8 rpadudecKue U300paKEHUsI YUCITOBBIX
I1.6.CpoiicTsa MHO€ECTB, TEOPETHKO-MHOKECTBEHHYIO
apu(QMETHYECKOrO KBaJIPaTHOTO CHMBOJIHKY.

KOpHAL. DopMyJIHPOBATH OTPE/ICTICHIE

5 KBAJPaTHOTO KOPHsI M3 YKCIIA.

KBanpatnplii kopeHs 3 M cnoab30BaTh rpaduk QyHKINH Y = X°

TIPOMSBC/CHI 1 Apo6H. JUISL HAXOJKIEHUS KBAJIPATHBIX KOPHEH.

KBanparupiit kopens 13 BBIYHCIATH TOUHBIE U TPHOIMKEHHBIE

CTCIICHH. . 3HAYEHUs KOPHEH, UCTIONb3Ys ITPU

I1.71pumenenue cBoHCTE HEOOXOAMMOCTH KAIIbKYJIATOD;

apH(pMETHIECKOr0 KBaAPaTHOTO MIPOBOJIUTH OLICHKY KBaJApaTHBIX

KOPHAL. KOPHEH.

BriHeceHre MHOXKUTENS 32 3HAK JI0Ka3bIBATH CBOHCTBA

KOpHs. BHecenue MHOKUTENA apu(METHUECKHUX KBAJIPATHBIX KOPHEH;

HOJT 3HAK KOPHA. NPUMEHSITh UX JUIS TPe0Opa3oBaHms

[IpeoOpa3oBaHue BBIPAKCHHH, BBIDAKEHHIL.

COACPKAIINX KBAPATHBIC BoI4HCAsATh 3HAYCHUSI BHIPAXKEHUIA,

KOpHH. COZIEpIKAIMX KBaJpaTHBIE KOPHHU;
BBIPAKATH IEPEMEHHBIE U3
reOMETPHYECKUX U (HH3UUCCKHUX
hopmyL.
Hccie1oBaTh ypaBHeHHE BUIa X = a
; HAXOJIUTh TOYHbIE U MPUOIIKECHHBIE
KopHH 11pH a > 0

I'n.3. KsBagpaTHsle 21 Pacno3HaBaTh JIMHEHHBIE U

YPABHEHUSI.
[1.8.KBampaTHOC ypaBHEHHE U
€ro KOpHH.

KBaJIpaTHbIC YpaBHEHUS, IIEJIbIC U
TpOOHBIC YpaBHEHUS.
Pemarth KBaJpaTHBIC YpaBHEHHUS, a




Henomubie kBaipaTHbIe
YpaBHEHUSI.

®opmyna KOpHEH KBaJIpaTHOTO
YpaBHEHUSL.

Pewrenue 3anay ¢ noMoIpro
KBaJIpaTHBIX YpaBHEHUH.
Teopema Buera.
[1.9.1poOHO parrioHaNbEHEIE
YpaBHEHUSI.

Pemenue npoGHBIX
paIMOHANTBHBIX YPAaBHEHUI.
Pewrenne 3ana4 ¢ nomMoupro
paIOHATBHBIX ypaBHEHHI.

TaK)Ke YPaBHEHUS, CBOJISAIINECS K HUM;
pemaThb IpoOHO-paOHATHHBIC
ypaBHEHUS.

HccnenoBaTh KBaipaTHBIC YPaBHCHUS
0 TUCKPUMHMHAHTY U K03 duIiineHTam.
PemaTh TEeKCTOBBIC 3a7aUH
anreOpanv4eckuM crocoOoMm:
MEPEXOIUTH OT CIOBECHOU
(hOpMyJIMPOBKH YCIIOBHS 3a1a4H K
anredpanvecKkoi MOAEIH MyTeM
COCTaBJICHUS YPaBHEHUS; PelIaTh
COCTaBJICHHOE YPaBHEHHC;
HHTEPNPETHPOBATH PE3YJIbTAT.

I'n.4.HepaBeHncrna. 20 HaxoauTth, aHAIN3UPOBATH,
I1.10.YwucnoBbic HEpaBEHCTBA U COMOCTABJISITH YHCIIOBBIC
UX CBOMCTBA. XapaKTEepUCTUKU OOBEKTOB
UucnoBble HEPABEHCTBA. OKpYKaroIllero Mupa.
CBOJiCTBa YHUCIOBBIX Hcnonb3oBaTh pasHbie GOPMBI 3aIIUCH
HEPABEHCTB. MPUOKEHHBIX 3HAUEHUI; enaTh
CrnoxeHune 1 yMHOKEHUE BBIBOJIBI O TOUHOCTH MPUOIIKEHHS IO
YHCIIOBBIX HEPABEHCTB. 3aMmMucy MPUOIMKEHHOTO 3HAYCHUSI.
[lorpemHoCcTh ¥ TOYHOCTH BBINOJHATH BEIYHUCIICHUS C PEAIbHBIMU
NpUOIIMOKEHUSL. JIAHHBIMHU.
I1.11.HepaBencTBa ¢ onHOMI BBINOIHATH NPUKUAKY U OLEHKY
MIEPEeMEHHOM U MX CUCTEMBI. pe3yabTaTOB BBIUNCICHUN.
[lepeceuenue n 00beTUHEHUE @opMyJMPOBATH CBOWCTBA YHCIOBBIX
MHOJKECTB. HEPABEHCTB, WIJIIOCTPHPOBATH MX HA
HucnoBble NPOMEXYTKH. KOOPJIHMHATHOM NMPsSIMOH, 10KA3bIBATh
Pemmenne HepaBeHCTB ¢ OAHOI anreOpanvecky; MPUMEHsITh CBOHCTBA
MIEPEMEHHOII. HEPABEHCTB IIPH PELLICHUM 33]1a4.
Pemienue cuctemM HEPABEHCTB C Pacno3naBaTthb JIMHEHHBIE HEPABEHCTBA.
OJIHOM NIEPEMEHHOM. Pewmate nuHeliHbIE HEPABEHCTBA,
CHUCTEMBI JIMHEUHBIX HEPABEHCTB.
IIpuBoaAUTHL IPUMEPHI KOHEUHBIX U
OecKkOoHEYHBIX MHOXECTB. Haxoauts
00BeIMHEHNUE U TIepecedeHre
MHO>XECTB.
IIpuBoaAMTH PUMEPHI HECIOXKHBIX
KJIacCU(UKAIHH.
HcnoJib30BaTh TEOPETUKO-
MHO>KECTBEHHYIO CUMBOJIUKY U SI3BIK
MIPU pelIeHNH 3a/1a4 B X0JI€ U3YUEHHUs
Pa3IMYHBIX pa3lesoB Kypca.
HNiutrocTpupoBaTh MaTeEMaTUYECKUE
TIOHATHUS U YTBEPKACHUS ITPUMEpPaMH.
Hcenonb3oBaTh NpUMEpH! U KOHTP MPH-
MEpHI B ApryMEHTaLIUH.
KoHcTpyupoBaTh MaTEMaTUYECKHE
MIPEMIOKEHHSI C IIOMOILBIO CBSI30K eCu
.y MO ..., 6 MOM U MOJILKO MOM CTYHAE,
JIOTUYECKHX CBSI30K U, U1l
I'n.5.Ctenens ¢ neJbIM 13 DopMyJIMPOBATH OIPEACIICHUE

nokasarejieM. JJIeMeHThbI
CTATHCTHKH.
I1.12.CreneHs ¢ 1EabIM
ToKasaTejieM U € CBOMCTBA.

CTEICHH C IIEJTbIM TIOKA3aTeNIeM.

@ opMyJIMPOBATH, 3aANUCHIBATH B
CUMBOJIMYECKOH (opMe U
WIIKCTPUPOBATH NPUMEPAMHU




Omnpenenenue CTENEHH € LETbIM
OTPHUIIATETILHBIM ITOKa3aTeNIeM.
CBoiicTBa CTENICHU C LEJBIM
MoKa3aTeneM.

CranmapTHBIM BUI YUCTA.
[1.13DneMeHThI CTaTUCTHKH.
CO6op u rpynnupoBKa
CTaTHCTHYECCKUX JIaHHBIX.
Harnsannoe npencraBnenue
CTaTUCTUYECKON MHPOPMALH.

CBOMCTBA CTEIIEHHU C LIEJIBIM
MoKazaTelieM; MPUMEeHSITh CBOMCTBA
CTETICHH I TTPeoOpa3oBaHus
BBIPAXKCHUN U BEIYMCIICHUU.
H3BaekaTh nHOOPMAITHIO U3 TAOTHIT U
JIarpaMM, BITOJHATH BEIYHCIICHUS 110
Ta0JIMYHBIM TaHHBIM. ONpenesiTh 1Mo
JuarpaMmamM HauOOJIbIIUE U
HaWMCHBIIIE JaHHBIC, CPABHUBATDH
BEJIMYUHEL.

IpencraBasTe HHGOPMAIIIO B BUIC
Ta0JIUII, CTOJIOYATHIX M KPYTOBBIX
JarpaMm, B TOM YHCIIE C TIOMOIIIBIO
KOMIIBIOTEPHBIX TPOTPaMM.
IIpuBoauTHL comepKaTeIbHBIC
MIPUMEPHI UCTIOBE30BAHMSI CPEIHUX TSI
OTIMCAaHUs JTAHHBIX (YPOBEHb BOJIBI B
BOJIOEME, CITIOPTUBHBIE TIOKA3aTEeIIH,
ompeieNIcHIE TPaHHI] KITMMATHICCKUX
30H)

6 | IloBTOpeHUe (MTOTOBOE).

3HaTh MaTepual, U3y4eHHBIH B Kypce
MaTeMaTHKH 3a 8 Kiacc

YMeThb IpUMEHATH OJIyYCHHbIE 3HAHUS
Ha MPaKTHKE.

YMeTh JTIOTHYECKU MBICIINTB,
OTCTauBaTh CBOIO TOUKY 3pEHUS U
BBICTYIIMBAaTh MHEHHE APYTHX,
paboTaTh B KOMaH/IE.

HTroro:

102

10

TpeOoBaHMsI K YPOBHIO NOATOTOBKH

B pesynbrare u3ydeHus Kypca aareOpsl 8 Kjacca yJaliuecs 1O KHbI:
YMETbh BBIIOJHATH TOKJECTBEHHBIE IPE0OPa30BaHMsl pallMOHAIBHBIX BBIPAXKEHUH;
UMETh TpEeACTaBICHHE 00 HUPPALMOHAIBHBIX YHUCIAX, YMETh BBINOJHATH NPEOOpPa3OBaHMS,

COJICPIKaIINX KOPHH;

YMETB pellaTh KBaJApaTHbIE YPaBHEHUS, PALlUOHAJIBHBIC YPABHEHUS U IIPUMEHSATh UX K PELICHUIO

3a7ay;

YMETB PEIIaTh JIMHEWHbIE HEPABEHCTBA C OJHOU IIEPEMEHHON U UX CUCTEMBI;
IPUMEHSATh CBOMCTBA CTENEHH C IIEJIbIM IIOKa3aTeIeM B BBIUMCICHUSIX U TPE0Opa30BaAHNUSAX;
UMEThb HayaJbHBIC TPEACTABICHUS O cOOpe M TPYNIUPOBKE CTATUCTUYECKUX JAHHBIX, HX

HaTJISITHOW WHTEPIPETAIINH.

3 yaca B Hegemo0, Becero 102 yaca
KonTpouabHbIx padort 9

9 kjaacc

AJI'EBPA

1. CpoiicTtBa pynkumii. Kagparuunas pynkuus (28 yaca)

Oyukrus. CpoiicTBa  (QYHKIUH.

KBanpaTtHslii TpexuseH.

Paznoxenue kBaapaTtHOro

TpexXwieHa Ha MHOXHUTEIU. DyHKIUSA y = ax’ + bx + ¢, ee cBoiicTBa U rpaduk. CreneHHas

byHKIHS.

OcHOBHasl 11eJIb — PACIIUPUTH CBEACHUS O CBOWCTBAX (DYHKIHH, 03HAKOMUTH YJAIIUXCS CO
CBOWCTBaMH U TpapUKOM KBaJPaTHUHON ()YHKIIHH.




B nHauane TeMbl CHUCTEeMaTH3UPYIOTCS CBeACHUs O (yHKUUsAX. [IOBTOpsIOTCS OCHOBHBIE
MOHATHUS: (PYHKIUS, apTyMEeHT, objacTe ompeaeneHus ¢GyHKiuu, rpaduk. Jlarorcs moHATHS O
BO3PACTaHUU U yOBIBAaHUHU (PYHKLIUH, IPOMEKYTKAX 3HAKOIOCTOSIHCTBA. TeM caMbIM CcO3JaeTcs
0a3a JuIsl YCBOGHHUS CBOWMCTB KBaJIpaTUYHOW M CTEMEHHON (YHKIMM, a TAKKe IS TaJbHEUIIEro
yriryoneHust pyHKIIMOHAIBHBIX MPEACTaBICHUN MPH N3YYEeHUH Kypca areOpbl M Havajl aHaJIn3a.

[ToArOTOBUTENBHBIM IIATOM K U3YYEHHUIO CBOMCTB KBaJpaTUYHON (YHKIUH SBIISIETCS TaKkKe

paccMOTpeHHEe BOIIPOca O KBaJIPaTHOM TPEXWICHE M €r0 KOPHSX, BBIICJICHUH KBaIpaTa ABy4JIeHa
U3 KBaIpaTHOTO TPEXWIEHA, Pa3JI0KEHUHU KBaPATHOTO TPEeXUeHa HA MHOKUTEIH.
N3ydenune kBanpaTuyHON PYHKIMU HAYMHACTCS C PACCMOTPEHUs QYHKLIUHU Y = ax®, ee CBOCTB U
oco0eHHOCTel rpadrka, a TAaKXKe IPYruX YACTHBIX BHUIOB KBAIPATHYHOW (PYHKIIUU — (PYHKITUN
y=ax’+b, y=a (x - M)°. DTH CBEJCHHs UCIIONB3YIOTCS MPH H3YUCHHH CBOACTB KBAIPATHIHOI
dbyaKIMA 0011eTo Bruaa. BakHO, 4TOOBI yyamuecs: MOHSIIH, 4TO Tpaduk QyHKIHHN y = ax® + bx +
C MOXeT ObITh MOJy4YeH W3 rpaduka (QyHKIMM y = ax” ¢ TOMOIIbIO JABYX MapauleiIbHbBIX
nepeHocoB. [Ipuemsl moctpoenust rpadpuka GyHKIUH Y = ax’ + bx + ¢ OoTpabaThIBAIOTCS Ha
KOHKpETHBIX mpumepax. [Ipu sTom ocoboe BHUMaHHE cIeIyeT YIEIUTh (HOPMUPOBAHHIO Y
yyaluxcs YMEHHs YKa3blBaThb KOOPJMHATHI BEpIIMHBI Mapaboibl, €€ OCh CHMMETPHH,
HarpaBJIeHUE BeTBeH apaboibl.

[Tpu u3yyeHun 3TOI TeMbl AajbHEHIIee pa3BUTHE MOJMy4yaeT YMEHHUE HAaXOAUTh MO rpaduky
IPOMEXYTKH BO3pacTaHUs M YObIBaHUS (PYHKIUH, a TaKXKe MPOMEXKYTKH, B KOTOPBIX (yHKIIUS
COXpaHsIeT 3HaK.

Vuariuecs: 3HAKOMSITCSI CO CBOUCTBAMH CTENICHHOM (QYHKIIUK y = X' TIPU YETHOM U HEYETHOM
HaTypaJbHOM IIOKa3areie I. BBoauTca mNoOHATHE KOpHA ra-il creneHd. OHM  MOJY4aroT
IPECTaBICHNUE O HAX0X/ICHIH 3HAUYCHHI KOPHS C TOMOILBIO KAJBbKYIATOpa, IPUYEM BBIPaOOTKa
COOTBETCTBYIOIIUX YMEHUH HE TpedyeTcs.

Kontponbsubix padot: 3

2. YpaBHeHusI 1 HEPaBEeHCTBA C 0JJHOM NepeMeHHOii (16 yacoB)

Ilenwsie ypaBHeHus. [[poOHbIe pannoHaidbHBIC ypaBHEeHHs. HepaBeHCTBa BTOpOW CTEMEHU C
OJIHOM IIEpEMEHHON. MeTo 1 HHTEPBAJIOB.

OcHoBHasl 11eJ1b — CHUCTEMaTU3UPOBATh U 00OOIIUTE CBEACHUS O PEIICHUH LIETBIX U IPOOHBIX
palMoHAIBHBIX YPaBHEHUH C OJTHOW MEPEeMEHHOM, chopMUpOBaTh YMEHUE peIlaTh HEPABEHCTBA
BUIA ax® + bx + ¢> 0 mmm ax® + bx + ¢ <0, rme a #0.

B oroii Teme 3aBepiuaeTcs M3y4eHUE PALMOHAIBHBIX YPaBHEHHUUM C OJHOW IlepeMeHHOH. B
CBSI3U C ITHM IPOBOJUTCS HEKOTOpOe 0000IeHne W yriayOJeHUE CBEICHHN 00 ypaBHECHHSX.
BBoasTCS MOHATHS LEJIOT0 PALlMOHAIBHOIO YPAaBHEHHUS U €T0 CTETICHU. YYalluecs: 3HAaKOMATCS C
pELIEHHUEM YpPaBHEHUM TPEThEM CTENEHW M YETBEPTOM CTENEHUW C MOMOIIBIO Pa3IOKEHUs Ha
MHOKUTEJIM ¥ BBEIEHHUS BCIIOMOTaTEJIbHOW MEPEMEHHOW. METOa pelIeHUsT YpaBHEHUU ITIyTEM
BBEJICHUSI BCIIOMOTaTeNbHBIX MEPEMEHHBIX OyJeT IIHUPOKO HCIOJIb30BAThCA B JAlbHEWUIEM MpU
PEIICHUH TPUTOHOMETPHUYECKUX, TOTAPUPMUUESCKUX U IPYTHX BUJOB YPABHCHHA.

Pacmupsitorcst cBeieHHMs O PEIMICHHH JIPOOHBIX palMOHAIBHBIX YpPaBHEHHM. Ydaluecs
3HAKOMSATCS C HEKOTOPBIMU CIIEIMAIbHBIMU NTPUEMAMU PEIICHUS TAKUX YPaBHEHUH.

dopmMUpOBaHKE YMEHHI peniaTh HEPABEHCTBA BU/IA ax? + bx + + ¢> 0 wm ax’ + bx + ¢ <O,
rze a # 0, ocymiecTBIsieTCs ¢ OMOpPOi Ha CBECHUS O rpaduKe KBapaTHUHON (DYHKIIUH.

Vyamuecss 3HaKOMATCS C METOJOM HHTEPBAJIOB, C MOMOLIBID KOTOPOIO PpELIAITCS
HECJIOKHBIE pallMOHAJIbHBIE HEPABEHCTBA.

KoHTposbHbIX paboT: 1

3. YpaBHeHNs1 M HEPABEHCTBA C ABYMs nepeMeHHbIMU (17 4acoB)
VYpaBHeHHe C AByMS MNepeMeHHbIMH U ero rpaguk. CucTeMbl ypaBHEHUH BTOpOU
creneHu. Pemenue 3agady ¢ MOMONIIBIO CUCTEM ypaBHEHUW BTOpoi crteneHu. HepaBeHcTBa c
JBYMsI IEPEMEHHBIMU U UX CUCTEMBI.



OcHOBHas 1leb — BBIPA0OTaTh YMEHHME pellaTh MNPOCTEHIINE CUCTEMBI, COJEeprKallue
YpaBHEHUE BTOPOW CTENEHUW C JBYMs IEPEMEHHBIMH, M TEKCTOBBIE 3aJa4d C IOMOIIBIO
COCTaBJIEHUS TAKUX CUCTEM.

B naHHOl Teme 3aBepliaeTcs H3YyYEHUE CUCTEM YpPaBHEHUN C JABYMS IEPEMEHHBIMU.
OCHOBHOE BHUMaHHUE YAEIAETCS CUCTEMaM, B KOTOPBIX OJHO M3 YpaBHEHUI MEpPBOIl CTENEHH, a
JIPyroe BTOPOM.

W3BecTHBIN ydammMcsl crocod TMOACTAHOBKM HAXOAWT 37eCh JalbHEHIIee MPUMEHEHHE H
MIO3BOJISIET CBOAUTH PEIICHNE TAKMX CUCTEM K PELICHUIO KBaIpaTHOTO YPaBHEHHSI.

O3HakoOMJICHUE YYalllUXCsi C MPUMEpPaMU CHUCTEM YpaBHEHHI C JByMsl NEPEMEHHBIMHU, B
KOTOphIX 00a YypaBHEHUS BTOPOH CTENEHH, MJOHKHO OCYIIECTBISTHCA C JAOCTATOYHOU
OCTOPOKHOCTBIO M OTPAaHUYUBATHCS TPOCTEUIINMH TPUMEPAMHU.

[IpuBneyeHre W3BECTHBIX YydalIUMCS TpaHUKOB MO3BOJIIET TMPUBECTH  MPHUMEPHI
rpau4ecKoro peueHus cucteM ypasHeHui. C moMomIbpio rpadu4eckux NpeACcTaBICHU MOKHO
HaIJISIIHO TIOKA3aTh YYallUMCS, YTO CUCTEMBI JIBYX YPABHEHUM C IBYMs IIE€PEMEHHBIMU: BTOPOH
CTENEHU MOTYT UMETh OJHO, JBa, TPU, YETHIPE PEIICHUS I HE UMETh PEIICHUH.

Pa3paboTanHblii MaTeMaTHYeCKU ammapar MO3BOJSET CYIIECTBEHHO PACHIUPHUTH Kilacce
COJIEpKaTeNIbHBIX TEKCTOBBIX 33/1a4, PEIIAEMBbIX C IOMOILBIO CUCTEM YPABHEHUI.

N3yueHnue TeMbl 3aBEpIIACTCS BBEACHUEM IOHATHUM HEPABEHCTBA JIBYMsI NEPEMEHHBIMHU U
CUCTEMBl HEPaBEHCTB C JBYMs MepeMeHHbIMU. CBelneHUs O rpadukax ypaBHEHHH C JByMs
MEPEMEHHBIMU UCIIOJIB3YIOTCS MPU WITIOCTPALUU MHOKECTB PEIICHUI HEKOTOPBIX MPOCTEHIINX
HEPaBEHCTB C JBYMsI IEPEMEHHBIMU U UX CUCTEM.

KoHTposbHbIX paboT: 1
4. IIporpeccun (14 yacos)

ApudmeTrnueckast 1 reoMmeTpruueckas nporpeccu. @opMyIibl I-To 4ieHa U CYMMBI MEPBBIX N
YJIEHOB Iporpeccuu. beckoHeuHo yObIBaroImas reoMeTpuyeckast porpeccHs.

OcHoBHas 11e1b — JaTh MOHATHS 00 apru(PMETHUECKON ¥ TEOMETPUUECKON MPOTPECCUsIX Kak
YHCIIOBBIX MOCJIEI0BATEIBHOCTAX 0COO0T0 BUA.

[Ipn wn3ydyeHWH TEMBI BBOJUTCSA TOHATHE IIOCIEIOBATEIBHOCTH, PAa3bsCHIETCS CMBICI
TePMHHA «N- YJIEH MMOCIeI0BATEILHOCTHY, BEIPA0AThIBACTCS YMEHUE HCIIONH30BATh WHIACKCHOE
o0o3Ha4YeHHe. DTU CBEJICHUSI HOCAT BCIIOMOTATENbHBIN XapaKTep U UCIIONIb3YIOTCS JIIsl U3YUeHUs
apu(MeTHUECKON U TeOMETPUYECKON MPOrpeccHil.

Pabora ¢ ¢popmynamu N-ro 4jieHa U CyMMbI MIEPBHIX T'a YJIEHOB MPOTPECCHIA, TOMUMO CBOETO
OCHOBHOTO HAa3HAY€HMs, I[I03BOJISIET HEOJHOKPATHO BO3BPAIIATHCA K  BBIUHUCICHUSAM,
TOKJIECTBEHHBIM ITPE0Opa30BaHUsAM, PELICHUIO YpaBHEHUI, HEPABEHCTB, CUCTEM.

PaccmarpuBaioTcs XapaKTepHCTUYECKHE CBOMCTBAa apU(PMETHUYECKOM M TeOMETpPUYECKOU
MIPOTPECCHH, UTO MO3BOJISIET PACIIUPUTH KPYT IPeAIaraéMbIx 3a/1a4.

KonTponsHbIX pabdot: 2

S. JJIeMeHTbl KOMOMHATOPUKY U TeOpuH BepositHocTei (15 yacoB)
KombOunaroprnoe mnpaBuno ymHoOXeHHUs. I[lepecTaHOBKHM, pa3MeUIeHHs, COYETaHUS.
OTHOCHUTENBHASA YacToTa U BCPOATHOCTDH CJIy‘-IB.fIHOI‘O COOBITHSL.

OcHoOBHasl 11e7Tb — O3HAKOMUTDH YYaIIMXCA C MOHATUSIMH IE€PECTaHOBKH, Pa3MEIICHHUS,
COUCTaHud W COOTBCTCTBYIOIIMMU (bOpMy.HaMI/I JJIA IIoACYCTa HMX 4YHuCiIa, BBCCTH IIOHATHA
OTHOCHUTEJIbHOM YaCTOThI U BEPOSITHOCTH CITy4aifHOTO COOBITHSI.

W3yuenune TeMbl HAUWHACTCS C PELICHUS 33134, B KOTOPBIX TPeOYyeTCsl COCTaBUTh TE WU
MHbIE KOMOMHAINK 3JIEMEHTOB U MOACYUTATh UX YKCI0. Pa3bsicHsaeTcss KoMOMHATOPHOE MPABUIIO
YMHOXXEHUSI, KOTOPOE UCIOJIb3yeTCs B JaJIbHEHIIeM Mpu BbIBOJE (HOPMYI Il MO/ACYETa YUCIa
MEePECTAaHOBOK, pa3MeEIIeHUH U coueTaHuid. [Ipw W3ydeHHHM MaHHOTO Marepuaia HeoOXOIUMO
O6paTI/ITB BHUMAHHC YydYalllUXCA Ha pa3jinvduc MOHATHH «PasMCHICHUEC» W «COYCTAHUCH,
chopMHpPOBaTh Y HUX YMEHHUE ONPEAesATh, O KAKOM BUJIe KOMOWHALIMN UAET peub B 3a7aue.

B ,Z[aHHOI\/'I TCMC Y4YalllUCCsA 3HAKOMATCA C HAYaJbHBIMU CBCACHUSAMU U3 TCOPUHU
BEPOATHOCTEH. BBOAATCS TMOHATHS «Cly4ailHOE COOBITHE», «OTHOCUTENbHAs YacToTay,



«BEPOATHOCTh CIy4allHOTO cOOBITHS». PaccMaTpuBaroTCs CTaTUCTHUECKUMH M KIACCUYECKUU
HOJIXO/Abl K OIpPEISIEHUI0 BEPOSTHOCTH CIyd4allHOro coObITus. BakHO 0OpaTUTh BHUMaHHE
YYaIIUXCA HA TO, YTO KIJIACCUYECKOE OIPENCIICHUE BEPOATHOCTU MOKHO IPUMEHATH TOJIBKO K
TaKUM MOJEJISIM peallbHBIX COOBITHM, B KOTOPBIX BCE MCXO/IbI SIBIISIIOTCS. PABHOBO3MOXHBIMH.

KontponbHbix padort: 1

6. IloBTopenne (urorosoe) - (12 yaca)
OcHoBHas 1enb. [ToBTOpHUTH, 3akpenuTh ¥ 0000mUTh OcHOBHBIE 3YH, mony4yeHnHbie B 9

KJ1acce.
KoHTponbHbIX padoT: 1

TeMaTnuyeckoe MIAHNPOBaHHE 110 ajredpe

9kJ1acc
Ne Tema Koa- | Konrp. XapakTepucTHKA OCHOBHBIX BU/IOB
BO pador HeATeTbHOCTH Y4eHHKA
4acoB (Ha ocHOBe YUeOHBIX JAeHCTBHIA)
1 | I'n.1.KBagpaTuuHasi pyHKIMSI. 28 3 BoruucasaTh 3HaueHHus QYHKIUH,
3aJaHHbIX QopMynamu (TIpu
[1.1.dyHkMM 1 UX CBOMCTBA. HEOOXOJUMOCTH HCIOJIL30BATh
Oyuknus. O0aacTh onpeaeacHUs KaJIBKYJISTOP); COCTABJSTD TaOTHITHI
1 001aCcTh 3HAYCHUH (YHKIIHU. 3HAYCHHUH (PYHKITHIA.
CaoiicTBa QyHKIHH. CTtpouTh 10 TOUKaM rpaduku
[1.2.KBanpatHsrii TpéxHiieH. ¢yHknui. OnUCHIBATH CBOWCTBA
KeanpaTHblii TpEXUIeH U €ro (hYHKIIMHM HAa OCHOBE €€ IpahuIecKoro
KODHH. NpeACTaBICHUS.
PaznoxeHnue kBagpaTHOTO logenupoBaTh peaabHbIC 3aBUCUMOCTH
TpEXUICHA HA MHOKUTEITH. opMynamu u rpadpukamu. UuraTh
[1.3.xBappaTuuHas QyHKIUS U €€ daQ KK peanbHBIX 3aBHCUMOCTEH.
rpagux. Hcnoab3oBaTh PyHKIHOHATBHYIO
dynkuus Y = ax?, eé croiicTa u CHUMBOJIUKY ISl 3aIMCH Pa3HOOOPa3HBIX
rpadux. (hakTOB, CBSI3aHHBIX C PACCMATPHBACMBI-
. ) MU (QYHKIHSIMH, 00O0TaIIast OIBIT
I'paduxn dpysxnmii y =ax” +n BBHITIOJTHEHHUS 3HAKOBO-CHMBOIMYECKHX
u y=a(x—m)°. neicreuid. CTpOMTH peyeBbIe
TMocTpoenue rpaduxa KOHCTPYKLHH © HCTIONB30BAHHEM
e — (hyHKITMOHATHHON TEPMUHOIOTHH.
T1.4.Crenensas dynkims. Kopers Hcnosb30BaTh KOMIBIOTEPHBIE
N-if CTCIICHIL TPOrpaMMBI /U1 IOCTPOCHHUS rpauKoB
. ($hyHKUMH, U1 MccIeI0BaHUs MOJIOXKe-
Oynkims Y =X HUS HA KOOPJAMHATHOM IIJIOCKOCTH
Kopens n-ii creneHy. rpauKoB (QYHKIMHA B 3aBUCIMOCTH OT
3Ha4eHUI KOA(PPHULNECHTOB, BXOAALINX
B opmyiy.
PacnosHaBaTh BUJIbI N3y4aeMbIX
dynkmuii. [loka3sIBaTh cCXeMaTHYECKU
TMOJIO’KEHUE Ha KOOPAMHATHON
TUTOCKOCTH TPaUKOB (HYHKITUIHA
y=ax’, y=ax’ +n, y=a(x—m)?
Y= X" , B 32aBUCHUMOCTH OT 3HAUCHUHU
K02 PUITMEHTOB, BXOISIINAX B
(hopMyITBI.
Ctpours rpaduku n3ydaeMbix
(YHKIHIT; OMMCHIBATH MX CBOWCTBA
2 | I'n.2.YpaBHeHUs U HepaBeHCTBa 16 1 Pacno3naBaTh nuHEHHBIEC U
C O/IHOWi IepeMeHHOId. KBaJIpaTHbIC YpaBHEHUS, IIEJIbIC U




[1.5.YpaBuenus ¢ ogHOU
MepEeMEHHOM.

Llenoe ypaBHEHHE U €T0 KOPHH.
JpoOHble panoHaIbHbIE
YpaBHEHUSI.

[1.6.HepaBenctBa ¢ ogHOU
MIEPEMEHHOM.

PetieHue HepaBeHCTB BTOPOM
CTETEHU C OJTHON MEPEMEHHOM.
Pemenne HepaBeHCTB METOAOM
HWHTEPBAJIOB.

IpoOHBIE YpaBHEHHS.

Pemars nuHeliHble, KBaJpaTHbIE
ypaBHEHUS, a TAKXKE YpaBHCHUS,
CBOJSIIMECS K HUM; pelaTh JpoOHO-
palroHaNbHbIE YPaBHEHUS.
HccnenoBath KBaipaTHbIE YpaBHEHUS
10 AUCKPUMUHAHTY U KO3 PHULIHEHTaM.
PemaTh TekcTOBBIE 3aaUU
anreOpanvIeckuM criocoOoMm:
MEPEXOUTH OT CIOBECHOU
(hOpMyYIHPOBKH YCIIOBHS 33124 K
anreOpanvdecKoil MoJIeNu ImyTeM
COCTaBJICHHS YPaBHEHUS; pelIaTh
COCTaBJICHHOE YPaBHEHHE;
HHTEPNPETUPOBATH PE3YIIHTAT.
Pacno3naBaTh nuHEHHBIE U
KBaJIpaTHbIC HepaBeHCTBA. PemaTn
KBaJpaTHbIC HEPABEHCTBA HA OCHOBE
rpadUuecKuX NMpeICTaBICHAN

I'n.3.YpaBHeHHs 1 HepaBEHCTBA 17 OnpeneasiTb, SBISETCS JU IMapa YUCE
¢ IByMs TlepeMeHHbIMH. pelIeHUEM TaHHOTO YPAaBHEHHUS C IBYMS
I1.7.YpaBHeHus c AByms NEpEMEHHBIMU; MPUBOAUTH IIPUMEPDI
MEPEeMEHHBIMH U MX CUCTEMBI. pelIeHnsl ypaBHEHHUH C ABYMS
YpaBHeHuUE ¢ IByMs MIEPEMEHHBIMH.
MEPEeMEHHBIMH U €T0 IpaduK. Pemars 3a1aun, anrebpandeckoi
I'paduueckuii criocob pemeHus MOJIEJIBIO KOTOPBIX SIBJISIETCSA ypaBHEHHE
CHUCTEM yYpaBHECHUM. ¢ IByMs iepeMeHHbIMY; PemaTs
Pemrenue cuctem ypaBHeHuUi CUCTEMEI JIByX YPaBHCHHI C ABYMS
BTOPOU CTEIEHHU. MIEPEeMEHHBIMH, YKa3aHHBIE B
Pemenwne 3aga4 ¢ ToMOIIBIO COZIepKaHuH.
CHUCTEM ypaBHEHUU BTOPOU Pemathb TeKCTOBBIC 331291
CTCTICHH. anredpanveckuM crocooom:
I1.8.HepaBenctBa ¢ 1Bymst MEPEXOAUTH OT CIIOBECHOU
MEPEMEHHBIMH U MX CUCTEMBI. (hopMyIIMPOBKH YCIIOBUS 3a/1a4H K
Hepasenctsa ¢ nByms anredpanvecKkoil MOAEIH MyTeM
NIEPEMCHHBIMH. COCTaBJICHHUA CUCTEMBI ypaBHeHHﬁ;
CucteMbl HEPABEHCTB C IBYMS Pemath cOCTaBIEHHYIO CUCTEMY
MepeMEHHBIMH. ypaBHEHUI; HHTEPIPETUPOBATH
pe3ynbTart.
Ctpoursb rpaduku ypaBHEHUH ¢ IByMs
nepeMeHHbIMUA. KoHCTpyHpoBaTh
SKBHUBAJICHTHBIE pEUYEBbHIC
BBICKA3BIBAaHUS C UCIIOIH30BAHUEM
anredpanvecKkoro ¥ reOMeTPUIECKOro
SI3BIKOB.
Pemath 1 uccjienoBaTh ypaBHEHHUS U
CHCTEMBI YpaBHEHU Ha OCHOBE
(hyHKIHOHATBHO-TPapUUECKUX
MIPEJICTABJICHUI YpaBHEHUN
I'n.4.Ilporpeccun. 14 IIpuMeHATH WHAEKCHbIE 0003HAYCHNUS,
I1.9. Apudmernyeckas CTPOUTH PEUCBHIC BHICKA3BIBAHMSI C
MIpOrpeccHs.. UCTIOJb30BaHUEM TEPMUHOJIOTHU, CBS-
[TocnenoBaTenbHOCTH. 3aHHOU C IOHITHEM

Onpenenenue apupMeTHICCKOM
nporpeccuu. PopMysa N-ro yieHa
apupMETHICCKOHN MPOTPECCHH.
dopMyiia CyMMBI TIEPBBIX N

HOCJICI0BATEIILHOCTH.
BbIyucaaTh YieHb!
HIOCJIEIOBATEIBHOCTEH, 33 JaHHBIX
hopMyI10it N-ro YieHa Uin




YJICHOB apUpMETHIECKON
MIPOTPECCHH.
[1.10.I'eomeTpuueckas
MIpOrpeccHs..

OmpeneneHre TeoMeTPIUICCKON
nporpeccun. Popmyia N-ro yjaeHa
TFE€OMETPHUYECKON MTPOTPECCHH.
®dopmyna cyMMBI IEPBBIX N
YJIEHOB F€OMETPUYECKOM
MIPOrPECCHH.

PEKyppeHTHOH hopMyIoii.
YcTraHaBJAMBATH 3aKOHOMEPHOCTh B
MOCTPOEHUH MOCIIEOBATENBHOCTH, ECIIN
M3BECTHBI IIEPBBIE HECKOJIBKO €€
yjeHoB. M300pakaTh 4ICHBI
II0CJIEJ0BAaTEIbHOCTH TOYKAMHU Ha KO-
OPAMHATHOM MIOCKOCTH.
Pacno3naBath apudmMeTHUECKYIO U
TreOMETPHUECKYIO IIPOIPECCUU TIPH
pasHbIX crocobax 3anaHus. BoIBOIUTH
Ha OCHOBE JJOKa3aTeJIbHBIX
paccyxnmeHuit hopMyIIbI 00IIEro WIeHa
apru(PMETHYCCKON U TeOMETPUUECKOMN
MIPOrPECCHii, CyMMBI NIEPBBIX # YIECHOB
apu(PMETUYSCKON U TeOMETPUUECKOMN
MIPOTPECCHIL; pelmaTh 3aauu C
MCIIOJIb30BaHUEM 3TUX (HOPMYII.
PaccmaTpuBaTh npuMepsl U3 peaabHOU
JKU3HU, WIUTIOCTPUPYIOIINE U3MEHEHHE
B apu(METUIECKON MPOrpeccu, B
TEOMETPHUYECKON MTPOTPECCHH;
H300pakaTh COOTBETCTBYIOIINE
3aBUCHUMOCTH TpaduyecKH.

Pemartp 3a1aun Ha CIIOKHBIE
IPOLIEHTHI, B TOM YUCJIE 3a/1a41 U3
peasbHO PAaKTUKU (C UCIIOIb30BaHUEM
KaJIbKYJIATOpA)

'n.5.9n1emeHTHI
KOMOUHATOPUKY U TEOPUHU
BEPOSITHOCTH.

I1.11.9nemMeHTH KOMOMHATOPUKH.
[Tpumepsr KOMOMHATOPHBIX 3a/1a4.
ITepecTanoBKkH.

Pasmentenus.

CoueTanus.

[1.12.HauanbHBIE CBeIEHUS U3
TEOPUU BEPOSTHOCTEM.
OTHOCHUTENbHAS YacTOTa
CITy4aifHOTO COOBITHSL.
BeposiTHOCTh PaBHOBO3MOKHBIX
coOBITHI
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IIpoBoanTh CityyaiiHble
9KCTICPUMEHTEHI, B TOM YHCJIIE C
MTOMOIIEI0 KOMITBIOTEPHOTO
MOJICTTMPOBAHHS, UHTEPIPETUPOBATH UX
pe3ynbTaThl. BHIYMCAATH YaCTOTY
CITy4aiHOTO COOBITHSI; OLICHUBAThH
BEPOSITHOCTD C MOMOIIBIO YACTOTHI,
MOJIYYEHHON OTBITHBIM MYTEM.

Pemathb 3a1a4n Ha HAXO0XKACHHUE
BEpPOSTHOCTEH COOBITHIA.

IIpuBOAMTH PUMEPBI CITyYaHBIX
COOBITHH, B YACTHOCTH JJOCTOBEPHBIX U
HEBO3MOXXHEIX COOBITHIA,
MaJIOBEPOSATHBIX coObITHiA. [IpuBOAUTH
MPUMEPHI PABHOBEPOSTHOCTHBIX
COOBITHIA.

Beinmoanare nepedop BceX BO3MOKHBIX
BapHaHTOB JIJIs IepecueTa 00bEKTOB
AT KOMOWHAIINA.

IIpuMeHsATH TTPaBUIO0 KOMOMHATOPHOTO
YMHOXKEHHUS JIJISl pEeLLCHUS 3a]1a4 Ha
HaXOJKJIeHUE YKciia 00ObEKTOB HIIH KOM-
OuHaIuMii (IraroHaaId MHOTOYTOJIbHUKA,
PYKOIIOXKAaTHsI, YUCIIO KOJOB, MK (POB,
naposeii u 1. I1.).

Pacno3naBaTh 3a/1auu Ha ONIpPEICIICHNE
YHCIIa IEPECTAHOBOK ¥ BBITIOIHSTH
COOTBETCTBYIOIIIUE BHIYMCIICHHS.
Pemathb 3a71a41 Ha BEIYHCIICHUE
BEPOSITHOCTH C IPIMECHECHHEM




KOMOMHATOPHUKH.

6 | [loBTOpPeHHE 12 1 3HaTh MaTepuall, H3y4eHHbIH B Kypce
MaTeMaTHKH 3a 8 Kjiacc

YMeTh MPUMEHSTH TTOTyYCHHbIC 3HAHHS
Ha MPaKTHKE.

YMeTh JOrn4ecky MBICIUTD,
OTCTaMBAaTh CBOIO TOUKY 3pEHHS U
BBICTYIIINBATH MHCHHE APYTHX,
paboTaTh B KOMaHJIE.

HUroro: 102 8

TpeGoBaHusi K YPOBHIO NOATOTOBKH

B pe3ynbrate u3zyuenus kypca anredpsl 9 kiacca ydauiecst T0JIKHbBI:
3HATh CBOMCTBA KBAAPATUIHOU (DYHKIIUU, YMETh CTPOUTH U YUTATh €€ TpaduK;
yMETh peuiaTh LeNble U JpOOHbIE pallOHalbHbIE YPaBHEHHUS C OJHOW MEepeMEHHOW, peliarhb
KBaJpaTUYHbIC HEPABEHCTBA;
YMETh pelIaTh IMPOCTEHIINE CHCTEMBI, COJEpIKAIINe YPaBHEHHUsSI BTOPOMl CTENEHU C JIBYMs
NIEPEMEHHBIMU U IPUMEHSTH UX K PELIEHUIO TEKCTOBBIX 3a/1a4;
UMETh TpejAcTaBlieHHe 00 apuMeTHUecKOil U TeOMETPUYECKOW MPOrpeccUsix KaK YHCIOBBIX
MI0CJIEI0BATEIBHOCTAX 0CO0O0T0 BUAA;
UMETh NPEACTABICHUE O MOHATHAX NEPECTAHOBKH, PA3MEILECHMS, COUYETAHMS, OTHOCUTEIIbHOU
YacTOTbI ¥ BEPOSTHOCTH CITy4aifHOTO COOBITHSI.
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