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K aZIalITUPOBAHHOM OCHOBHOW 00pa30BaTe/IbHOM TIporpaMme
OCHOBHOTO 00111ero o6pasoBanus jyis feteid THP BapuanT 5.1
yTBepxkzeHa rpukasom Ne 08 ot 22.08.2019

MyHunMnaabHoe 00pa3oBaTe/IbHOE YUpeXKeHue
«Opeaexxckasi cpeHssA 001eo0pa3oBaTe/IbHasA HIKOJIa»»
JIy>KCKOr0 MyHMI[UIIA/IHOT'0 paiioHa JIeHHHIpaACKo# 00/1acTH

PaccmoTpena u pekoMeH/10BaHa
K YTBED)KJEHUIO Ha 3ace/jJaHuu1
TeJjlaroruyeckoro coBeta
MOY «Opepexckas COL»,
MPOTOKOJ 3acenanust MO
yuuTesneld MaTeMaTUKU
Ne 1 ot «25 » aBrycra 2021roga

Pabouasi nporpaMMma
no aaredpe g 7-9

KJ/IaCCOB
anst odyuaronuxcst ¢ OB3 (THP Bapuanr 5.1)

Pabouasi mporpamMMa COCTaB/ieHa Ha OCHOBe (he/iepajibHOTO TOCYy/1apCTBEHHOTO
obpa3oBaTe/IbHOTO CTaHapTa OCHOBHOrO 00IIero obpa3oBaHMs 00yYaroIUXCS C
OrpaHUYEeHHbIMHA BO3MOXXHOCTSMHU 370poBbsi (THP Bapuwant 5.1), mpumepHou
TIporpaMMbl OCHOBHOTO 0011lero oOpa3oBaHus TI0 yuebHOMY mipeaMety : Ajrebpa
8, Anrebpa 9 ABrtopckas riporpamma Kamsrua FO.M.

Pa3paboTuuk:
CaxHoBa TartbssHa AHaTO/JIbeBHAa —y4WTelb MaTeMaTUKWA  BbICIIEN
KBaM(UKALIMOHHOW KaTeropuu

JIyra
2019



INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUA

KYPCA AJ/II'EBPBI 7-9 K/IACCA

Pabouast mporpamma 1o anre6pe /st o0yyaromuxcsi 7-9 KaccoB pa3paboraHa:

B co0TBeTCcTBUHM ¢ De/lepabHBIM rOCyIapCTBEHHBIM 00pa30BaTe/IbHBIM CTAaHJAPTOM OCHOBHOTO
ob11iero oopa3oBaHus;

¢ yueroMm [IpumMepHOIi OCHOBHOM 0Opa3oBaTeNbHONW TMPOTrpaMMbl  OCHOBHOTO  0O0IIiero
oOpa3oBaHMsl, CO3/]JaHHOM Ha OCHOBe (heJepasbHOTO TOCYJApPCTBEHHOTO 00pa30BaTeIbHOTO
crangaprta 1 YMK pgnsa 7-9 knaccoB aBtopoB HO.M.Kosissrnn, M.B.TkaueBa, H.E.dDenoposa,
M.N.111abyHuH.

[TporpaMma M03BoJIsSieT [JOOWBATBCS CAEAYIOLMX Ppe3y/IbTaTOB OCBOeHHs 00Opa3oBaTe/bHON
NporpaMMbl OCHOBHOTO 00111ero obpa3oBaHusi:

JIUYHOCMHbLE:

1. OTBETCTBEHHOTO OTHOILEHWS K Y4YeHHIO, TOTOBHOCTH M CIIOCOOHOCTH OOYYaroluxcsi K
CaMOPAa3BUTHIO U CaMO0OOpa30BaHMIO HAa OCHOBE MOTHBAILUK K 00yUeHHIO U TIO3HAHUIO;

2. (dhopMupoBaHUS KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTU B OOILEHUM W COTPYJHUUECTBE CO
CBEpCTHMKAMH,  CTapIIMMM W MIaAIIMUMH B oOpa3oBaresibHOW,  yueOHO-
WCCie[J0BaTe/TbCKOM, TBOPUECKOM U IDYTUX BUJIaX [1esiTeIbHOCTH;

3. yMeHHSs SCHO, TOYHO, TPAMOTHO W3/1araTh CBOM MBICJIA B YCTHOM U NMHCHbMEHHOU peuw,
MOHUMAaTh CMBICT TIOCTaB/IeHHOW 3a/laud, BbICTPAWBATh AapryMeHTal[Ul0, MPUBOAUTH
TpUMephl U KOHTPIIPUMEpHI;

4. TiepBOHAYa/IbLHOrO Tpe/CTaB/AeHUs] O MaTeMaTHyeCcKol Hayke Kak cdepe yeoBeuecKon
JlesiTe/IbHOCTH, 00 3Tamax eé pa3BUTHs, O €€ 3HAUMMOCTH /il PAa3BUTHS [TUBU/IU3ALINM;

5. KpUTMYHOCTM  MBbIIUJIEHUSI, YMEHHUsI  paclio3HaBaThb JIOTUUECKA  HEKODPEeKTHBIe
BBbICKA3bIBaHUS, OT/IMUATh TUTIOTE3Y OT (PaKTa;

6. KpeaTMBHOCTU MBIILJIEHUS, WHULMATUBbI, HAXOJUMBOCTH, AKTUBHOCTUA TIPU pelLleHUU
apu(dmMeTHUeCKUX 3a/ay;

7. yMeHUSI KOHTDOJIMDOBaTh TMpOLIeCC U  pe3yibTaT yuyeOHOW  MaTeMaTHUeCKOU
J1esiTe/IbHOCTH;

8. dopmupoBaHus CrOCOOHOCTH K 3MOI[MOHAJILHOMY BOCIIPHUSTHIO MaTeMaTHUeCKHX
00BEeKTOB, 3a/lay, pellieHn, pacCy K eHH;

MemanpeomemHble:

1. croco6GHOCTH CaMOCTOSITeNbHO TJIAHMPOBATh albTepHATUBHBIE MYTH JOCTYKEHUS LiefeH,
OCO3HAaHHO BbIOMpaTh Haubosee 3PQPeKTUBHBIE CIIOCOOBI pelleHus yueOHBIX U
TI03HaBaTe/IbHBIX 33/Iay;

YMEHWUsI OCYIIeCTBJIATH KOHTPOJIb TI0 00pa3ily ¥ BHOCUTb HeOOXOAUMbIe KOPPEKTUBBI;

3. CrmocobHOCTH afleKBaTHO OILleHUBATh TPABUIBHOCTb WM OLIMOOYHOCTH BBITIONHEHHUS
yueOHOUM 3a7aur, e€é OOBEKTUBHYIO TPYJHOCTb W COOCTBEHHbIE BO3MOXKHOCTH eé
pereHs;

4. yMeHUsI YCTaHaBIMBAaThb TPUUMHHO-C/Ie[ICTBEHHbIE CBSI3W; CTPOWUThH JIOTMUECKHe
paccyXJeHusi, yMO3aK/ItoueHus (WHAYKTUBHbIE, JeAyKTHBHble W 110 aHAlOTHUH) U
BBIBO/Ib;

5. yMeHHs CO37iaBaTh, IPUMEHSTH U MPeobpa3oBbIBaTh 3HAKOBO-CHMBOIMYECKHE CPe/ICTBa,
MO/Ie/Id U CXeMbl /Il pellieHHst yueOHbIX U M03HaBaTe/IbHbIX 3a/iau;

6. pa3BUTHUsA CIIOCOOHOCTM OpraHW30BbIBaTH Yy4yeOHOE COTPY/JHHUECTBO U COBMECTHYIO
JlesiTe/IbHOCTb C YUMTesleM M CBepCTHHUKAMU: OTpeJiesisiTh Lie/iv, PacripeesisiTh QyHKLUU
Y POJIM YUaCTHUKOB, B3aMMO/IeMCTBOBaTh M HaXOJUTh 00IIMe criocoObl paboThl; yMeHHs
paboTath B TpyIe: HaXOAuThb OOIIlee pellleHWe U pa3pellaTh KOH(JIMKTHI Ha OCHOBE

N



10.

11.

12.

13.

14.

15.

COrJIacOBaHUsl MO3ULIMKM M yuyéTa WHTEepecoB; C/yllaTb NapTHEpa; (hOpMy/uMpoBaTh,
apryMeHTHPOBaTh U OTCTaUBaTh CBOE MHEHHE;

dopmupoBaHusi yueOHOW U OOIIENO/b30BaTeIbCKOW KOMIIETEHTHOCTH B  00J1acTu
WCTIO/Tb30BaHUsI MH(POPMaLIMOHHO-KOMMYHHKAL[MOHHBIX TeXHOJIOT Ui (UKT-
KOMITETEHTHOCTH);

TepBOHAYa/JIbHOTO TIpeZCTaBlIeHUsI 00 uAesXx W O MeToJaX MaTeMaTUKU Kak o0
YHUBEPCa/bHOM $I3blKe HayKU U TeXHUKU;

pa3BUTHSI CMOCOOHOCTH BH/IeTh MaTeMaTHUecKyr 3aZiauy B APYruX AUCLMIUIMHAX, B
OKDY’Karolllel JK13HY;

yMeHUs1 HAXOJUTb B Pa3/INUHbIX UCTOUHMKAX WH(POPMALHI0, He0OXO0AUMYHO /ISl peLleHUst
MaTeMaTHUeCKUX NpoOsiem, U Mpe/CTaBIATh e€ B TIOHATHOW ()OpMe; PUHMUMATh pelleHre
B YC/IOBHUSIX HETIOJTHOM U M30BbITOYHOM, TOUHOW M BepOSTHOCTHOM MH(OpMaLiy;

yMeHUs1 TIOHUMaTh U MCIO/b30BaTh MaTeMaTHuUeCKue CpeZCTBa HarsiAHOCTU (PUCYHKH,
YyepTe)Ku, CXeMbl U ZIp.) /il WITFOCTPALMK, UHTepIipeTaljiy, apryMeHTaLuy;

yMeHWs BBIABUraTb THUMOTe3bl TIPU pelleHrHd y4yeOHbIX 3374 ¥ TIOHHUMAaHUS
HE0OX0/IUMOCTH UX TPOBEPKH;

MOHMMaHUsl CYLIHOCTU aJrOPUTMUYECKUX T[peJIuCcaHuil U YMeHHus [elCTBOBaTb B
COOTBETCTBUHU C TIPe/IJI0}KEHHBIM aJlrOPUTMOM,;

YMEeHHsI CaMOCTOSITe/IbHO CTaBWTh Lle/d, BBIOWPAaTh M CO3/laBaTh alTOPUTMBI IS
peliieHUs1 yueOGHBIX MaTeMaTUYeCKUX MpobieM;

CIOCOOHOCTH TIJIAHMPOBATh U OCYILECTBIATh JIeSITebHOCTh, HAallpaB/IeHHYIO Ha pellieHre
3a/lay MCC/Ie/|0BaTe/IbCKOro XapakTepa;

npeomemHble:

1.

1

ymeHuss paboTaTb C MaTeMaTHYeCKUM TeKCTOM (CTPYKTYpPHpOBaHWe, M3BIeUeHHe
HeoOxoMMoM WHGOPMALMK), TOYHO ¥ TPAMOTHO BbIpa)kaThb CBOM MBICJIA B YCTHOW U
NMMCbMEHHOW peYH, TpUMeHssI MaTeMaTHYecKyl0 TepMHHOJIOTMI0 U CHMBOJIMKY, HC-
MO/b30BaTh  Pa3/iMuHble  $I3bIKM ~ MaTeMaTWKU  (C/IOBeCHBbIM,  CUMBOJIMUECKUH,
rpadpuyeckurii), PpasBUTUA CMOCOOHOCTM  OOOCHOBBIBATbH  CYXK/JE€HUs, TIPOBOJUTH
KJ/IaCCU(PUKALUIO;

BaZieHusi 0a30BbIM TOHSATUMHBIM arlliapaToM: WMeTh TIpe/ICTaB/ieHHe O uuciie, Apo0wH,
TpoLieHTaX, 00 OCHOBHBIX TeOMeTpuuecKux o0bekTax (Touka, TpsiMasi, JoMaHasl, YroJ,
MHOT'OYT0JIbHUK, MHOTOT'PaHHUK, KPYT, OKPY>KHOCTb, 111ap, cdepa U 1p.), GOpMUPOBaHUs
Tipe/iCTaB/ieHnH O CTAaTUCTUUECKUX 3aKOHOMEDHOCTSX B peajibHOM MHUDe M pa3/MyHbIX
criocobax uX U3yueHus;

yYMeHUsI BBINOJIHATE apudMeThyeckre IpeoOpa3oBaHUsl pal[MOHA/IbHBIX BbIPa)KeHUM,
TIPUMEHSTh MX /I/IS pellieHrs1 yueOHbIX MaTeMaTUUeCKUX 3a/lau 1 3a7lay, BO3HUKAOLINX B
CMeKHBIX yueOHbIX TIpeZiMeTax;

YMeHWSI TI0/Tb30BaThCsl NU3yUeHHBIMUA MaTeMaTHUeCKUMHU (hOpMyJlaMu;

3HaHUsI OCHOBHBIX CMOCOOOB TIpeJCTaB/AeHUsT M aHa/lk3a CTaTUCTUYECKUX JlaHHbIX;
yYMeHWUsI peliaTh 3a/jaull C TIOMOIIIbI0 Tlepebopa BceX BO3MOKHBIX BAPUAHTOB;

yMeHUsI IPUMEeHSITh U3yueHHbIe TTOHSATHS, pe3y/IbTaThl U MeTOAbI TP pellieHUH 3aJau 13

Pa3MuHbIX pasZiesioB Kypca, B TOM UKC/Ie 3a/jau, He CBO/SIIMXCS K HEIIOCPeACTBEHHOMY

TIpYMeHeHHI0 W3BEeCTHBIX arOPUTMOB.

PeByanaTBI O6y‘-IeHI/IE[ npeacTaB/IEHBI B Tp66OBaHI/IHX K YPOBHIO TIOAATOTOBKHU U 3d4dKOT CUCTEMY
HUTOT'OBBIX PDE3YyJ/IbTATOB O6yq€HI/IH, KOTOPBIX AOJ/KHBI JOCTUTaTh BCe yUdallidecs, OKaHUMBAroLixe
OCHOBHYIO IIKOJ1Y, U JOCTHDKEHHE KOTOPLIX ABJIAETCH 00s13aTeTbHBIM yc/j10BUEM T10JIOKUTEIbHOM
aTTeCTaluK YUYE€HHKA 3d KypC OCHOBHOM ILIKOJIBI.

JelicTBUTe/IbHbIE UKC/Ia



BLIDVCKHUK HAVUUTCS:

® MCI10J/Ib30BAThb HAaYadJ/IbHbIE IMPpeACTaB/I€eHHA O MHO>XeCTBe AEﬁCTBHTEHbeIX yucels,
® OTrIeprupoOBAaTh INMOHATHEM KBA/ZIpaTHOT'O KOPHS, TIPUMEHATH €ro B BBIUMC/IEHUAX.

BLINVCKHWK DOAVYWUT BO3MOYKHOCTb:

* Pa3BUTL MpeACTaB/JIeHKWe O UKUC/ie U UMC/IO0OBBIX CHMCTeMAX OT HaTypa/IbHBIX O ,E[EﬁCTBHTE]'IbeIX
uunces; O pojm BBLIUMC/IEHUH B IMMPpaKTHUKe;

* Pa3BUTb U YI/IyOUTh 3HAHUS O JECATUYHOM 3aTMCH [IeMCTBUTE/ILHBIX Uncen (epuogndeckue u
HeTiepuoinuecKre apobu).

H3mMepeHus, NpUOIKeHUsl, OLeHKH

BLIDVCKHUK HAVUUTCH:

* UCII0/Ib30BAaTb B XO/le PpelleHud 3aJa4 3>3/IeMeHTapHblie TIIpeACTaB/IeHuA, CBA3daHHbIe C
HpI/IGHI/I)KéHHbIMI/I 3HaAUYeHHAMU BeJIMUYHKH.

BLINVCKHWK DOAYVYWUT BO3MOYKHOCTb:

* TIOHSITb, UTO YWCJ/IOBBIE JaHHBIE, KOTODbIe WCIIOB3YIOTCS /ISl XapaKTepPUCTUKH OOBEKTOB
OKpY’Kalolllero Mupa, SB/SIOTCA TIPeUMYIIeCTBeHHO TMPUOMKEHHBIMM, 4YTO TI0 3aIlucH
NpUO/IVDKEHHBIX 3HAUEHWH, COJiepKaluXcsi B MH(OPMALIMOHHBIX MICTOYHHKAX, MOYKHO CY/IUTH O
TIOTPeIITHOCTH TIPUOJIVKeHUS;

¢ [IOHATH, UYTO TIIOIPEIIHOCTL pe3yJ/bTdTa BBLIUMCIEHUM A0J/DKHA OBITE cousmepuma C
MNOrpermHOCTb0 UCXOAHBIX NAdHHBIX.

Asnredpanueckue BbIpa)KeHUS

BLIDVCKHUK HAVUUTCH:

* OTIEPUPOBATH TIOHATUSIMHU «TOXK/IECTBO», «TOXK/IeCTBEHHOe MpeoOpa3oBaHKe», PelllaTh 3aflauM,
cofiep>kaliie OyKBeHHbIe JlaHHBIe; paboTaTh € hopMyaMy;

* BBITIO/THAThL TTPeoOpa30BaHusl BbIp@KEHUH, COJep)KAll[UX CTeNeHU C [Ie/IbIMU TI0Ka3aTeIsiIMU U
KBa/lpaTHbIe KOPHUY;

* BBITIOJIHSITh TOXKJECTBEHHbIE MPeo0pa30BaHUsl Pal[MOHAIBHBIX BBHIDA)KEHHIN Ha OCHOBE TTPaBUII
JIeMCTBUI HaJi MHOTOU/IeHaMH U anrebpanuecKUMu Apo0smuy;

® BBITIOJIHATE Pa3/I0’KeEHHE€ MHOI'OUW/IEHOB Ha MHOXXUTEJ/IN.

BhINYCKHWK TMTOJTYYUT BO3MOXXHOCTh HAVUUTHCS:

* BBITOJ/THATh MHOTOIIIArOBbIe TTPeoOpa30BaHus Pal[MOHATbHBIX BbIPDAYKEHHM, TIPUMEHSISI IITUPOKUMA
Habop CIT0co00B U ITPUEMOB;

* IPUMEHSITh TOX/[eCTBeHHbIe TMpeoOpa3oBaHus [/ pellleHus 3alay M3 pa3/InyHbIX pa3/iesioB
Kypca (Harpumep, [Jisl HaX0XKJeHHs1 HauboJTbIlero/HauMeHbILer0 3HaUeHHsI BEIDAyKEHHS).

YpaBHeHust

BhINYyCKHUK HAYUWUTCS:

* peliaTh OCHOBHbIE BH/bl paljUOHANbHBIX ypaBHEHHM C OJHOW TepeMeHHOW, CUCTEeMbI [BYX
yPaBHEeHUH C [IByMs [TlepeMeHHbIMHY;

* [IOHUMAaTb YpaBHEHHe KaK Ba)KHEMIIYI0 MaTeMaTHUeCKYI MOJeJb [J/sl ONMCaHUsl U U3yYeHHsl
pa3HO00Opa3HbIX peasbHbIX CUTYalUi, peliaTh TeKCTOBbIE 33/lau anrebpanyeckiM MeTOo/I0M;



* IPUMEHSATh rpaduyeckie MpeJCcTaB/ieHUs [Jis WCC/IefloBaHUSI YPaBHEHUH, WCC/Ie[0BaHUS U
pellieHus] CUCTeM ypaBHEHHUH C IByMs IlepPeMEeHHBIMU.

BLINVCKHWK DOAYVYWUT BO3MOYKHOCTb:

* OB/IaZIeTh CIeljabHbIMU MPUEMaMH pellleHHs] YpaBHEHUW U CHUCTeM ypaBHEHWIi; YBepPeHHO
MIPUMEHSITh arrapaTr ypaBHeHUM [ijisl pellieHusi pa3HOOOpa3HbIX 3a/lau U3 MaTeMaTHUKH, CMEeKHBIX
1peJiMeTOoB, MPAKTHUKH;

* IPUMEHSTh rpadruyecKye TIpeACTaBIeHUs /i UCCeJOBaHUsl ypaBHEHUM, CCTeM YPaBHEHUH,
cofiep>Kalux OyKBeHHbIe KO3(hhOUIUEHTHI.

HepaBeHnctBa

BuIDYCKHUK HAVUUTCS:

¢ [IOHKUMAdTb W [IPpUMEHATb TEPMHHOJIOTUKO W CHUMBOJIMKY, CBA3dHHbBIE C OTHOLIEHUEM
HEpaBeHCTBa4, CBOMCTBA UHMCI0BBIX HEPABEHCTB;

* pelllaThb JIMHEeHHbIe HepaBeHCTBA C OJHOM TepeMeHHOW W MX CHUCTEeMbI; pelllaTh KBa/ipaTHbIe
HepaBeHCTBa C OMOpPoi Ha rpaduueckue rpe/CcTaBIeHNs;

* IPUMEHSATH arnmnapaT HepaBeHCTB /I/Is pellieHus 3a/ia4 U3 pa3/InyHbIX pa3/esioB Kypca.

BLINYCKHWK NOAYYXUT BO3MOXKXHOCTb HAVUNTHCS:

° Pa3H006pa3HBIM HpI/IéMaM A0Ka3aTe/IbCTBA HEPABEHCTB; YBEPEHHO T[IPHUMEHATH allllapaT
HEPAaBEHCTB [Jid PpelleHuda paBHOO6pa3HbIX MaTeMaTH4YeCKHMX 3aJa4 M 3a4a4 M3 CMEeXXHbIX
MnpeaMeToB, MPaKTHUKH;

* IPUMeHSITh Tpadrueckue TIpeJCTaB/IeHuUs [I/Is1 UCC/Ie[JOBaHUsI HEPABEHCTB, CUCTeM HePaBeHCTB,
cofiep>Kaiux OykBeHHbIE KO(DDUIMEHTHI.

OcHoBHble NOHATHSA. UHC/10BbIe (yHKIIUN

BLIDVCKHUK HAVUUTCH:

* IOHUMaTh W MCII0/1b30BaTh (YHKI[MUOHAJbHbIE TOHSATHS U $3bIK (T€PMHHBI, CHMBOIMUYECKHE
0003HaueHus);

* CTPOUThL TpaduKU 37eMeHTapHbIX (YHKI[MM; MCC/Ie[loBaTh CBOMCTBA UMC/IOBBIX (DYHKIMM Ha
OCHOBe M3yueHusl TI0Be/leHNs1 X rpa(UKoB;

* IOHUMAaThb (PYHKLMIO KaK Ba)KHEHMIIIYI0 MaTeMaTH4ecKyl0 MOJeJb [i/isl ONKCaHUs TIPOLeCCOB U
sIBJIEHUM OKpY’Karolllero Mupa, TMPUMEHsATb (YHKLMOHANbHBIM $3bIK /Il OINUCAHUS U
WCC/IeJOBaHUS 3aBUCUMOCTeN MeXly (PM3MYeCKUMU BeJTMUYMHAMU.

BLINYCKHWK DOAVYUAT BO3MOXXHOCTh HAVUNUTHCS:

* IPOBO/IUTH HWCCJIE/[OBAHUS, CBSI3aHHbIe C H3yueHHWeM CBOWCTB (YHKLUWH, B TOM UHCIe C
WCTOb30BaHWEM KOMITbIOTePa; Ha OCHOBe rpadvKOB H3yueHHbIX (YHKLUWN CTpOUTh Oosiee
C/10XKHbIe TpaduKy (KyCOYHO-3a/JaHHbIe, C «BBIKOJIOTHIMU» TOUKAMU U T. I1.);

* MCI0/1b30BaTh (YHKLMOHA/bHbIE TIpe/ICTaB/AeHUs] W CBOWMCTBA (YHKUMWA /51 pelleHust
MaTeMaTHUeCKuX 3a/jau U3 pa3/IMuHbIX pas/iesioB Kypca.

YucioBbie nmoc/ief0BaTe/IbHOCTH

BuIDYCKHUK HAVUUTCS:

* IOHMMaThb W UCIO/Ib30BaTh $I3bIK  IOC/eOBATe/IbHOCTEH (TEPMHHBI, CHUMBOJIMUYECKHE
0003HaueHus);



* IPUMEHATh (POPMyJIbl, CBSi3aHHble C apU(PMeTHUeCKON U reoMeTpUuUecKoWl Mporpeccuel, u
anmnapar, c()OpMUPOBaHHBIM MPY M3yYeHWH JPYTUX pas3fiesioB Kypca, K pelleHHIo 3a7iau, B TOM
YHC/le C KOHTeKCTOM U3 pealbHOW JKU3HHU.

BLINYCKHWK NOAYYUT BO3MOXXHOCTb HAVUNTBCS:

* pemiath KOMOMHUPOBaHHBIE 33/[auM C MMPUMeHeHreM (OpMYJT N-To WieHa U CyMMBbI TIEPBBIX N
yjieHOB apuMeTHUeCcKold W TreoMeTpPUUeCKOW MpOrpeccuy, MNpPHUMeHsii TIpU 3TOM  amfrapaT
ypaBHEHUI U HEPaBeHCTB;

* [IOHUMAaThb apu(MeTHUYeCKyl0 M TeOMeTPUYeCKyH MPOrpecChrd Kak (YHKLMM HATypaJbHOTO
aprymMeHTa; CBSi3bIBaTh apu(MeTHUYeCcKyl0 MPOrpeccuro C JIMHENMHbIM POCTOM, T€OMEeTPHUYECKYHO
— C 9KCMOHEeHLMa/IbHbIM POCTOM.

Onucare/sbHas CTaTUCTHKA

BLINYCKHWK HayYUTCA UCMOIb30BaTh HPOCTEI‘/’IHJI/IE CII0CO0BI rnpeacTtaB/ieHMsd W dHA/IWM3d
CTATUCTUUECKUX [IdHHBIX.

BBIMYCKHUK TOMYYUT BO3MOXXKHOCTh TIPUOOpECTH TiepBOHAuUa/IbHBIN OIBIT OpraHy3anuu cobopa
JAHHbIX TIpU TIPOBeJeHUM Orpoca OOIeCTBEHHOTO MHEHHsl, OCYIIeCTB/ISTb WX aHallu3,
TIPe/ICTaB/ISITh Pe3y/IbTaThl ONIPOCa B BH/je Tab/IUL[bI, [UarpaMMBl.

CiyuaiiHble COOBITHS U BePOSITHOCTh

BbINTYCKHUK HAYUUTCS HaXOJAWUTb OTHOCHUTEJ/IbBHYIO YaCTOTY U BEDOATHOCTDb Cnyqaf/{Horo COOBITHS.

BLINYCKHUK _ TIOAYYWT BO3MOXKHOCTb ~ TIPUOOPECTH  ONBIT ~ TIPOBEIEHUS]  CJTyYaHHBIX
9KCTIePUMEHTOB, B TOM YKCJIe C TIOMOILI[bI0 KOMITbIOTEDHOTO MOZIe/TMPOBAHKSI, MHTEPIIPeTal[ui X
pe3yJIbTaToB.

Kom0uHaTopuka

BLINYCKHUK HAyUYMTCS peliatb KOMOMHATOPHbIE 3a/laud Ha HaXO)K/IeHHe UKcjia 00BEKTOB WM
KOMOMHALIUH.

BBINyCKHUK MOMIYYUT BO3MOXKHOCTh HAaYUMThCSI HEKOTOPBIM CrelldanbHbIM MpUEMaM pelleHust
KOMOWHATOPHBIX 3a/1ay.

Copep:xaHue yueOHOro nmpeaMera airedpa.

Yucia

PanuoHanbHbIe YHUC/Ia

MHO>XXeCTBO paliMOHaIbHBIX uucesl. CpaBHeHHe paljiOHa/bHBIX uucen. JlelcTBus C
palMoOHabHBIMK YKC/IaMU. [IpedcmasneHue payuoHaabHO20 UUCAA 0eCAmuUHol Opoobbio.

HNppanuoHanbHbIe YuC/Ia

[ToHdATHe WppaLMOHAIBHOIO YMC/Ia. Pacrio3HaBaHWe HWppaLMOHA/bHBIX YHCeJl.

[Tpumepbl [0Ka3aTeabCTB B anreOpe. MppalMoHaIbHOCTb UHUC/IA \E [TpumeHeHUE B
reomeTtpur. CpagHeHue uppayuoHaabHbIX yucen. MHodxcecmeo OelicmeumenbHbIX uuces.

TOMECTBEHHBIE HpEOﬁpEBOBaHI/IH
YucioBbie 1 ﬁyKBEHHLIe BbIDAXE€HHUA

BripakeHne c mnepemeHHOM. 3HaueHWe BblpakeHus. IlofcTaHOBKa BbIpaKeHUH
BMeCTO ITlepeMeHHbIX.

Ileble BbIpaXKeHUs

CrereHb C HaTypajdbHbIM TIOKasaTejeM U ee cBoicTBa. [IpeobpasoBanus
BbIP&KEHUH, COZleprKalljuX CTeNeHU C HaTypabHbIM MIOKa3aTeseM.



OpHouseH, MHorouseH. [lefCTBHSI C OfHOWIEHAMH W MHOTOU/IeHaMHd (C/I0KeHue,
BbIUMTaHUE, YMHOXKeHHe). DOpMy/ibl COKPAIIEHHOTO YMHOKEHHS: Pa3HOCTh KBafIpaToB,
KBaZIpaT CyMMBbI U Pa3HOCTH. Pa3yio)keHre MHOTOUIeHa Ha MHOXKUTEJTH: BbIHECEHHe 001Iiero
MHOXKHTEJIST 3a CKOOKM, 2pynnupoekd, npumeHeHue hopmyn COKpAwjeHHO20 YMHOMCEHUS..
KeadpamHbili mpexuneH, paznodiceHue KeaOpamHo20 mpexuaeHd Hd MHOJXCUMenu.

CmeneHb C payuoHaabHbIM nokasamesnem. Apugpmemuueckuli KOpeHb HAMypaabHOLU
cmeneHu u e2o ceoticmed.

Jpo6HO-panyioHaIbHBIE BHIPA)XKeHHs

Crerenb C LebIM 1oka3aresieM. [Ipeobpa3oBaHrie APOOHO-TMHENHBIX BBIPAKEHUI:
C/IO)KeHWe, YMHO)XKeHue, geneHue. Aneebpauueckas Opobb. Jlonycmumble 3HAuYeHust
nepemMeHHbIX 8 OPOOHO-PAYUOHA/bHBIX 8blpadceHusix. CokpauwjeHue anzebpauieckux opobetl.
INpusedeHue aneebpauueckux Opobeli Kk obwemy 3HameHamenio. [lelicmgus ¢
aneebpauveckumu Opobsmu: CodceHue, 8blMUMAaHue, yMHOJCeHue, Oe/neHue, 8036edeHuUe 8
cmeneHb.

IIpeobpaszosaHue ebipadxceHull, coO0epHcawjux 3HaK Mooy/s.

KBappaTHbie KOpHH

ApudmeTnuecknii KBaZipaTHbIN KopeHb. [Ipeobpa3oBaHye BbIP@KeHHIA, CO/IePIKALIX
KBaZIpaTHble KODHU: YMHOXXEHHe, Je/ieHhe, BbIHECEHHUEe MHOXKUTEJSI M3-TI0J] 3HaKa KOPHS,
8HeceHue MHOJcumessi No0 3HAK KOPHS.

YpaBHeHHd U HEpaBeHCTBA
PaBencrBa
UncnoBoe paBeHCTBO. (CBOMCTBA UMCJ/IOBBIX pPaBeHCTB. PaBeHCTBO C IepeMeHHOM.
ITpeobpa3oBaHre OYKBEeHHBIX BbIDA)KeHH Ha OCHOBE CBOWCTB apu(pMeTUUeCKUX [1eHCTBHUM.
PaBeHCTBO OyKBeHHBIX BbIpaykeHUH. ToxXecTBo.
YpaBHenus
[TonsiTvie ypaBHeHUsI U KOPHS ypaBHeHUs1. [IpedcmasneHue o pagHOCUIbHOCMU ypagHeHULl.
Ob6nacmb onpedeneHus ypasHeHusi (06aacmb 0onycmumblx 3HaUeHUll nepemeHHo).
JIuHeliHOe ypaBHeHHe U ero KOpHH
Peilenue MHeWHBIX ypaBHeHWM. JIuHeliHOe ypagHeHue ¢ napamempom. Koauuecmeo
KOpHell IUHelIH020 ypaeHeHus1. PelieHue AUHeliHbIX ypaeHeHUl ¢ napamempom.
KBajjpaTHoe ypaBHeHHe U ero0 KOPHHU
KBagpatHble ypaBHeHus. HemosHble KBajpaTHble  ypaBHeHMs. JIMCKpPUMUHaHT
KBaJ[paTHOTO ypaBHeHUs. PopMmysia KOpHell KBasipaTHOTO ypaBHeHusi. Teopema Buema.
Teopema, obpamHas meopeme Buema. PelileHrie KBaZIpaTHBIX ypaBHEHHIA:HMCIIO/Ib30BaHUE
dopmynbl i1 HaxOX/eHUs KOpHeW, epacpuueckulli MemooO pewleHusi, pasfodceHue Ha
MHOcumenu, noobop KopHell ¢ ucnonb3osaHuem meopembl Buema. Konuuecmeo kopHeil
K8AOpAMHO20 YPABHEHUsl 8 3a8UCUMOCMU oOm e20 OucKpuMuHaHma. bukeadopamHble
YpasHeHus. YpaeHeHus, ce00UMble K AUHEUHbIM U K8aopamHbiM. KeaopamHble ypagHeHus
C napamempom.
JpoGHoO-paruoHaIbHbIE YPAaBHEHUS
PertieHrie mpocTednmx JpoOHO-TMHENHBIX ypaBHeHHM. PeweHue OpoOGHO-paAyUOHA/NbHbIX
ypasHeHul.
Memodb! pewieHus ypagHeHuil: MemoObl paHOCU/IbHbIX NPeobpazo8aHuli, Memoo 3ameHbl
nepemeHHol, epaguueckuli memood. FHcnoab3oeaHue ceolicme (hyHKYuli npu peuweHuu
ypasHeHutl.

JIG)=a ffl)=[gx
Ipocmeiiwiue uppayuoHaibHble ypasHeHus suda ¥ v) L, J f(x) \frEJ' "‘)_
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Ypaenenus euda * U . Ypasnenus e yeabix uucnax.
Cucrembl ypaBHeHHH
YpaBHeHUe C JBYMs TlepeMeHHbIMU. JIMHeliHOe ypaBHeHUe C JBYMsl TlepeMeHHbIMU.
Ipsamas kak epacpuueckas uHmMepnpemayus AUHEUHO20 YpagHeHUsl C 08YMS1 NepeMeHHbIMU.



[ToHsiTHE cuCTeMbl ypaBHEHU. PellieHre cuCTeMbl ypaBHEHUH.

Metozibl pellieHUss CUCTeM JIMHEMHBbIX YpaBHEHHWN C [BYyMsI TlepeMeHHBbIMU:
2pacpuveckuli memoo, Memoo CA0H#CeHUsl, METOJ, TI0/|CTAHOBKHU.

Cucmembl UHeliHblX ypasHeHUll C NnapamempoM.

HepaBeHnctBa

UucnoBele  HepaBeHCTBa.  CBoiicTBa  YMC/JIOBBIX  HepaBeHCTB.  IIpoBepka
CripaBe/I/TMBOCTH HEPABEHCTB MPH 3a/laHHbIX 3HAUEHHUsIX [TepeMeHHbIX.

HepaBeHcTBO C mnepemeHHoW. CTporve W HecTporve HepaBeHcTBa. O6sacmb
onpedesneHusi HepageHcmea (061acmb 0ONyCMUMbIX 3HaUeHUll nepemMeHHOL).

PerieHue TMHeWHBIX HEPABEHCTB.

KeadpamHoe HepaseHCmeo u e20 peweHusi. PeuwleHue K8aOpamHblX HepaeeHCms:
ucnonb308aHue ceoticme u epaguka keaopamuyHol GyHKYuu, Memoo uHmepeasnos. 3anuchb
peuleHus1 KBaOpamHo20 HepageHcmad.

PeweHue yenbix u OpobHO-payuOHAIbLHBIX HePa8eHCME MemooOM UHMepP8as1os.

CucremMbl HepaBeHCTB

CucTeMbl HEPaBEeHCTB C OZIHOM TepeMeHHOM. PellleHre cucteM HepaBeHCTB C O/[HOM
TiepeMeHHOM: JIMHeNHbIX, KeaopamHbiX. VI300pakeHre perleHuss CUCTeMbl HEPaBEHCTB Ha
YKC/IOBOM MPSIMOM. 3aIvCh pellieHusi CUCTeMbl HepaBeHCTB.

DyHKIUHN
ITonsatue ¢pyHKIUH

IlekapTOBbl KOOpJAWHATbl Ha IUIOCKOCTH. dopMupoBaHWe TMpe/CTaBle€HUM O
MeTaripeJ[MeTHOM TIOHSITUM «KOOpAUHaTb». CriocoObl 3a/jaHust (GYHKLMI: aHaTUTUUeCKUH,
rpadpuyeckuii, Tabmmunbii. ['paduk ¢yHkipm. ITlpumepsl GYHKIMA, MMO/MyyaeMbIX B
Triporiecce WCC/IeIOBaHUsI Pa3/IMUHBIX peaslbHbIX TMPOLIECCOB U pellleHWsl 3a/au. 3HaueHue
¢yukip B Touke. CBoiicTBa (GYHKLMA: 00/71aCTh OmpesieneHus, MHOXeCTBO 3HaueHWH,
HYJ/IU, TIPOME>KYTKHU 3HAKOTIOCTOSTHCTBA, UeMmHOCMb/HeuemHoCb, TIPOMEKYTKU BO3pacTaHUsI
u yObiBaHWs, HauOosiblllee W HavMeHbIlee 3HauyeHus. VccinemoBanwe GYHKIMMA TI0 ee
rpauKy.

IIpedcmasneHue 06 acumnmomax.

HenpepbigHocmb yHkyuu. KycouHo 3adaHHble pyHKyuu.

JIuHelHasa (QyHKI[UA

CeorictBa ¥ rpaQuk J/UMHEWMHOM (QYHKUMU. YTJI0OBOW KO3(DQULIMEHT MpsMOM.
PacnionoxxeHue rpaduka JMHENMHOM (YHKIMM B 3aBUCUMOCTU OT e€e YIJIOBOrO
KoadduierTa u cBoboiHOro wieHa. HaxoowdeHue koagpguyuenmos auHeliHoli pyHKYUU no
300aHHbIM  YCN0BUSIM:  NPOXO0JiCOeHUe npsMolU uepe3 08e MOUKU C 3A0AHHbIMU
KOOpOUHAmMamu, npoxoxcoeHue npsiMoli uepe3 OAHHYIO MOYKY U nApamienbHoli OaHHOU
npsimotl.

KBajparnunas ¢pyHKIus

CgoiictBa ¥ rpadumk KBazpatnyHou (yHKImu (mapabomna). IlocmpoeHue epacpuka
keadpamuuHoli ¢yHkyuu no moukam. HaxokaeHWe Hynel KBagpaTUYHOW (YHKIUY,
MHOHcecmea 3HaueHull, NpOMed’CcymKos 3HAKONOCMOsIHCMEA, NpoOMed’CcymKos
MOHOMOHHOCMU.

Oo0paTHas IpoNOPIHOHAIBHOCTh
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IT'paguku ynkyuii. Ilpeobpazosanue epacpuxka Gynkyuu -+ = X 3ua
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CmenenHas ¢yHKYusl.
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I'pacuku u ceolicmea cmenennoli pynkyuu.I'paduku ¢pyHkyuil x+b
v =«x y=xy :5/;, v =N,
IToc/iegoBaTe/ IbHOCTH H MPOTrPecCHu
YucsoBasi MOC/e[0BaTe/bHOCTb. [IpUMepbl  UKMC/IOBBIX — TOC/I€A0BATEIbHOCTEM.
BeckoHeuHble TOC/TeA0OBaTeILHOCTH. ApHU(MeTHUecKass TPOrpeccusi U ee CBOWCTBA.
TeomeTpuueckass miporpeccusi. Dopmyna obwje2o useHa u CyMMbl N Nepebix UAeHO8
apugpmemuueckoli u 2eomempuueckoli npoepeccuil. Cxodswascs 2eoMempuyeckas
npoepeccusi.

Penienvie TeKCTOBBIX 3a1a4

3agaun Ha Bce apuMeTHUeCcKe AeiCTBUA

PerieHre TeKCTOBBIX 3ajiau apudmeTrnyeckuM criocobom. Vcrmonb3oBaHue Tabsiui,
CX€eM, UepTeXXeH, IPYTUX CPeICTB MPe/ICTaB/IeHUs JaHHbBIX TIPU PEIIeHNH 3a/IauM.

3asauu Ha JBIOKeHHe, PadoTy ¥ MOKYNKHU

AHanu3 BO3MOXKHBIX CHUTYyalluii B3aMMHOTO PAcCIOIOXKeHUsT OOBEKTOB TIPH WX
JBIDKEHWH, COOTHOIIIEHUSI 00heMOB BBITIOJTHSAEMBIX padOT IIpU COBMECTHOI pabore.

3agaum Ha YacTH, /{04, IPOLEHThI

PertieHue 3a/lau Ha HaXOXK/IeHHe YaCTH YMCJIa U YMC/Ia TI0 ero Yactu. PeliieHue 3a1au
Ha MPOLIeHTHI U [10/1K. [IpriMeHeHre MPONOPLIUIA TPU pellleHnH 3a/jau.

Jlornueckue 3aa4uu

Pemenvie noruueckux 3azay. PeweHue snozuueckux 3adau ¢ nomowbio 2pagos,
mabauy.

OcHoBHbIe MeTOABbI  pelleHUs] TEKCTOBBIX 3ajfau:  apudMeTHUeCcKUid,
anrebpanueckuii, mepebop BapwaHTOB. IlepguuHble npedcmasneHusi 0 Opy2ux Memoodx
peuwieHus 3a0au (ceomempuueckue u 2pacuueckue memoobl).

CTaTHUCTHKA U TeopHs BepOATHOCTeH
CraTucTHKa

TabmuHoe u rpaduyeckoe TIpe[cTaBieHHWe [JaHHBIX, CTO/OYaTble W KPYrOBbIe
Juarpammbl, rpaduKy, MpUMeHeHWe AuarpaMm U rpadUKOB /i OMMCaHUSI 3aBUCUMOCTeM
peanbHbIX BeJIMUMH, W3BJIeueHWe WH(OpPMaluu U3 Tab/uI, AuarpaMMm U TpadUKOB.
OnucaTesnbHble  CTaTUCTMYeCKWe  TIOKa3aTeld  YMCAOBbIX  HAabOpoB:  cpejHee
apudMeTHUeckoe, MeduaHa, Haubosbillee ¥ HavMeHbIllee 3HaueHWs. Mepbl pacCeMBaHUS:
pa3max, oucnepcusi U CmaHoapmHoe OMK/AOHeHUe.

CnyuaiiHasi “U3MEeHUMBOCTb. VI3MeHUMBOCTh MpU M3MepeHUsiX. Pewarowue npasuaa.
3aKOHOMepHOCMU 8 UBMEHUUBbIX 8eAUUUHAX.

Ciyuaiinblie COOBITUSA

CnyualiHble  OMBITHI  (9KCIIEPUMEHTHI), 37IeMEHTAapHble C/TyyaliHble COOBITHS
(ucxoppl). BeposiTHOCTH 37eMeHTapHBIX COObITHI. COOBITHS B CTy4alHBIX 3KCTIEPUMEHTaX
¥ OaronpuUATCTBYIOLME 3/7eMeHTapHble COObITHSA. BeposSTHOCTH C/lyyallHbIX COOBITHM.
OmbITHI C PABHOBO3MOXXHBIMU 3/IeMeHTapHBIMU COOBbITHSIMU. Kilaccueckue BepOSITHOCTHBIE
OTBITBl C WCTO/b30BaHWEM MOHeT, KyOWKOB. I[IpedcmaeneHue cobbimuli C NOMOWbIO
duazpamm Diinepa. IIpomugononodicHble cobbimus, 06seduHeHuUe U nepeceueHue cobbimuli.
Ipasuno cnodxcerus geposimrocmeli. Cayuatimbiii 8b160p. [TpedcmasneHue s3KkcnepumeHma 6
gude Oepesa. Heszasucumble cobbimusi. YMHOdCeHue 6eposimHOoCmell He3a8UCUMbIX
cobbimuli. ITocnedosamesbHble He3agucumble ucnbimaHusi. IIpecTaBieHre O HE3aBUCHMBIX
COOBITHSX B >KU3HM.

DnemeHmMbl KOMOUHAMOPUKU



IIpasuno ymHoOdMCeHUsi, nepecmaHoeku, ¢gakmopuan uucida. CouemaHus U yucao
couemanuli. Popmyna uucaa couemaull. TpeyeoabHuk Ilackaas. Onbimbl ¢ 60AbWUM
UUC/IOM PABHOBO3MONCHBIX 3/1€MeHMApHbIX cobbimuli. BbruucneHue eeposimHocmell 8
onbimax ¢ npumeHeHueM KOMOUHAMOpPHbIX ¢popmya. HcnbimaHus bBepHyanu. Ycnex u
Heyoaua. Bepossmnocmu cobbimuli 8 cepuu ucnbimanuli bepHyanu.

CnyuatiHble 8e/TUYUHbI

3HAKOMCMBO €O CAYYAlHbIMU 8eAUYUHAMU HA NpUMepax KOHeUHbIX OUCKDemHbIX
cayualinbix  eenuyuH. PacnpedeneHue eepossmHocmell. Mamemamuueckoe O0XCUOAHUe.
Ceolicmea mamemamuueckozo oxcudaHusi. [ToHssmue o 3akoHe b6oabwiux uucen. M3mepexue
geposimHocmell. IIpumeHeHue 3akoHa 60AbWUX uucen 8 COYUoaO2UU, CMPAXOB8AHUU, 8
30pasooxpaHeHuu, obecneyeHuu 6€30nacHOCmMuU HaceneHusl 8 Ype3bIUAliHbIX CUMYayusiX.

V3mepenusi, nmpuO/IMKeHHs, OLIEHKH. Pa3Mepbl OOBEKTOB OKpysKaromiero mupa (OT
3/1eMeHTapHbIX YacTUl] [0 BceseHHOI), AMUTeNbHOCTb NPOLIECCOB B OKPY’KarollleM MHpe.
BbijlenieHe MHOXWUTeNsE — CTeTeHd JieCITd B 3anucy uucia. [IpubmkéHHoe 3HaueHHe
BeJINUMHBI, TOYHOCTB TIpUOmKeHus. [IpUKuiKa 1 OLleHKa pe3y/IbTaTOB BHIUMC/IEHUH.
[Tpuémbl IPUOIMKEHHBIX BHIYMCTeHUH. BbiuncieHus: Ha KaabKyJIsiTope.

CopepxaHue KaxJOro W3 C/eAyIOLUX pa3/efioB pa3BopauMBaeTcsi B COJeprKaTebHO-
METO/JUUeCKYI0 JIMHUIO, TIPOHU3BIBAIOIIYI0 BCe OCHOBHbIE COJieprkaTe/ibHble JTUHUU. [Ipu
3TOM MepBasi MHUS — «JIorMKa ¥ MHOXXeCTBa» — CJIY>KWT Lie/IM OBJIaZleHUs yJalliuMUCs
HEKOTOPbIMHU 3/IeMeHTaMU YHUBEPCaIbHOTO0 MaTeMaTUueCKOro sisblka, BTopass — «Vcropusi
MaTeMaTHUKHW» — CIOCOOCTBYeT CO3[jaHUI0 OOIIeKy/JIbTypHOrO, T'yMaHUTapHOro ¢oHa
W3yJeHus Kypca.

Jloryka U MHO)XeCTBa.

TeopeTUKO-MHO)KeCTBeHHbIe MOHATHS. MHOXECTBO, 3/€eMEeHT MHO)KeCTBa. 3ajlaHue
MHOXXECTB TMepeuucIeHueM 3/IeMEHTOB, XapaKTepUCTUYeCKMM CBOMCTBOM. CTaHAAapTHbIE
0003HaueHHsI UMC/IOBBIX MHOXEeCTB. [lycToe MHOXeCTBO U ero obOo3HaueHHe.
[MogmHOXKecTBO. OOBEUHEHWE U TIepeceYeHrHe MHOXKEeCTB, pa3HOCTh MHOJKECTB
WnntocTpaliysi OTHOLIEHUI MeXAy MHOXXKeCTBaMH C TIOMOILLbIO Ararpamm Jiiyiepa — BeHHa.
O/iemeHTHI JIOTUKH. [TOHSITHE O paBHOCU/ILHOCTH, CJIe/IOBaHUH, YIIOTpebIieHre ToruuecKux
CBSI30K ec/U ..., MO ..., 8 MOM U MO/b-KO 8 MOM C/yude, TOTUUeCKre CBSI3KU U, UIU.

VicTopus MaTeMaTHKH
Bo3HukHOBeHUe Mamemamuku Kak Hayku, smanbl ee pasgumusi. OCHOBHble pazodesbl

Mamemamuku. Bbidarowjuecss mamemamuku u ux k1ao 8 pazgumue HayKu.
BeckoHeuHocmb MHOJcecmea npocmbix uucen. Yucaa u 0auHbl ompe3kos. PayuoHanbHble
uucaa. [TompebHocmb 6 uppayuoHanbHbix uucaax. Llkona Iugazopa
3apodicdeHue aneebpbl 8 Hedpax apugpmemuku. An-Xopesmu. PoowcoeHue 6ykgeHHOU
cumeonuku. I1. ®epma, ®. Buem, P. [Jekapm. Mcmopusi eonpoca o HaxodxcoeHuu ¢opmyn
KopHell aneebpauyeckux ypaeHeHuli cmeneHell, 6oabwiux uembipex. H. Tapmanbs, []xc.
KapoaHo, H.X. Abenb, 3. I'anya.
IosigneHue Memooa KoopOuHam, no3eo/siIOWe20 nepesooumb 2eomMempuueckue 00BeKmbl
Ha s3blK asneebpbl. I[losieneHue epacgpukos gyukyutli. P. [lekapm, I1. Depma. IIpumepbl
DA3UUHbIX CUCMeM KOOpOUHam.
3adaua JleoHapoo IluzaHckozo (DuboHauuu) o Kpoaukax, uucia duboHauuu. 3adauya o
waxmamuoll docke. CX00UMOCMb 2e0MempuuecKoll npozpeccuul.
Hcmoku meopuu gepossmHocmeti: cmpaxoeoe 0e0, azapmmble uepbl. I1. @epma, b.Ilackanb,
A. bepHynnu, A.H.Konmozopos.

Copep:xanue (7 Kacca)



1. IloBTOpeHwue (2u)

2. Asnredpanueckue BbipaxkeHusi (10u)
Anrebpavueckrie  BbIpakeHus.  Anrebpanueckue — paBeHcTBa.  Popmynbl.  CBoiicTBa
apudMeTHUeCcKux JercTBrid. [IpaBua pacKpbITHsi CKOOOK.
3HaTh M TOHUMAaTb TaKye TOHATUSl KakK: YKMC/I0BOe BbIpaKeHWe; 3HauyeHWe YMC/IOBOIrO
BbID&)KEHMSI; UMCIOBOE PaBEHCTBO; BEPHOE UMC/IOBOE PaBEeHCTBO; [€MCTBHUE IepBOii, BTOPOW U
TPeThel CTYIeHW; TOPSZIOK BBLITIOJIHEHUS [eHCTBUM; aireOpandeckoe BhIpa)KeHWE; 3HaueHHe
aireOpanyeckoro  BbIpaXeHUs; (OpMyJy UETHOTO W HEUeTHOTO UHC/ia; CBOWCTBA
apu(meTHuecKux JeNCTBUM  (TlepeMecTUTe/IbHOe, CoueTaTe/IbHOe, pacrpe/ie/uTe/IbHOe);
TipaBU/Ia PACKPBITHUST CKOOOK)
YmMerb: Haxo[uThb 3HaueHWE YMCJIOBOIO BBIPAKEHHUs, WCIO/b3ys MOPSALOK BbITOTHEHUS
JeNCTBUH; OTIWYAaTh UKWCIOBble W aireOpanyeckre BBbIDAKEHUS; HAXOJQUTb 3HaueHUe
anreOpanyecKkoro BBID@KEHUs; 3alMChiBaTh ajqreOpanyeckrie BbIPDa)KEHHWs TIPY PelleHUH 3a/1avy;
TIPUMEHSITb CBOMCTBA apru(MeTUUeCcKUX JIeMCTBUIN Ha MPaKTHKe; pacKpbiBaTh CKOOKH; BHIHOCUTh
OOIIMIT MHOXKUTE/Th 38 CKOOKH.

3. YpaBHeHus C 0/JHUIM HeH3BeCTHbIM (8u)
YpaBHeHVe U ero KOpHU. PellleHre ypaBHEHMM C OJHMM HeM3BeCTHBIM, CBOZJALIMXCA K
JIMHEUHBbIM. PellieHye 3a7jau ¢ TOMOILIBIO JIMHEMHBIX YPaBHEHUM.
3HaThb: Orpe/ie/ieHe YpaBHEHHs; CJieBa OT 3HaKa PaBeHCTBA HaXOZUTCS JieBasi YaCTh YpaBHeHMUS,
a CrpaBa OT 3HAaKa paBeHCTBA - TpaBasi YaCThb YPaBHEHMsI; UTO Ha3bIBAeTCsl KODHEM YpaBHEHUS;
YTO 3HAUMT PELINTh YpaBHEHHe; BUJ| IMHEHHOTO ypaBHEHHUSI; MTPaBUia PaCKpPBITHS CKOOOK;
MIPaBWJIO pelleHus TMHEMHOT0 ypaBHEHHUsI; OCHOBHbIE CBOWCTBA YpaBHEHUI; allfOPUTM DeLLeHUs]
3a/]a4 C TIOMOLbI0 YpaBHEHU.
YMerb: oT/IMYaTh YpaBHEHHs OT HEPABEHCTB Y BbIPA’KEHU; HAa3bIBaTh JIEBYH M MPaBYH) 4acTb
yPpaBHEHUSI; Ha3blBaThb (jlaraeMble U MX 3HAKU B JIEBOM M MPaBOM YaCTH YpaBHEHWM; JIMHENHbIe
ypaBHeHUsl; pacKpbiBaTb CKOOKH; pelllaTh ypaBHEeHHUs, WCIOb3ys €ero OCHOBHbIe CBOMCTBa;
BBITIO/THSITh MIPOBEPKY ypaBHEHWH; pelllaTh 3a/laul Ha COCTaB/IeHHe YpaBHEHU.

4. OpHOYIeHbl 1 MHOT0Y/IeHbI (174)
CreneHp C HaTypa/JbHbIM MOKa3aTeseM. CBOMCTBa CTelleHW C HaTypasibHbIM ITOKasaTesreMm
[Tonstve creneHn c UenbIM TMokKasareneM. OpHowrleH. CrTaHJApTHBIM BHJ, OJHOYIEHA.
YMHOXeHHe 0JJHOU/IeHOB. Bo3Be/jeHre 0THOU/IeHOB B CTeIeHb. ToXKIeCTBa.
3HaTh: onpejesieHUe CTENeHW C HaTypasbHbIM TOKa3aTesieM; Orpe/ie/ieHre CTereHu Yuciia a C
rokasaresieM 1; Kakasl 3alMCh Ha3blBaeTCsl CTaHZAPTHBIM BUZOM UYMC/Ia; MATh CBOWCTB CTENEHU C
HaTypasbHbIM T0Ka3aTesieM; Oripe/ie/ieHre OJHOU/IeHa; YTo Jito0ol 0fHOU/IeH MOXKHO 3arucaTh B
CTaH/]JapDTHOM BH/Ie; UTO Ha3bIBaeTcs KO3 ULMEHTOM OJHOU/IeHa CTaHJAPTHOTO BU/ia; MpaBua
YMHO>KEHUSI O/IHOUJIEHOB; OTIpeZiesieHrie MHOTOU/IeHa; TIpaBr/ia TIpHBeZieHre MOI00HBIX U/IeHOB;
TpaBWa CJIOKEHWSI W BBIYMTAHHS MHOIOY/IEHOB; IIPaBWIO YMHOXKEHUSI MHOIOWIeHa Ha
OJIHOUJ/IeH; TIPABWJIO YMHO)KEHHMS] MHOTOY/IeHa Ha MHOTOYIEH; MPaBUJIO Je/leHusl OHOY/IeHa U
MHOrO4JIeHa Ha OZJHOUJIeH.
Ymers: 3anvchIBaTh MPOU3BE/IEHKE B BU/Ie CTEMEHU; 3allMChIBaTh YMUCJIO B CTaHAAPTHOM BU/IE;
NPUMEHATb CBOWCTBA CTeleHU C HaTypajbHbIM IIOKas3aTeJleM Ha MpakTHKe; 3alyChiBaTh
OJIHOU/IeH B CTaH/JapTHOM BH/Ie; BBIMIOJIHATH YMHOKEHHE OJHOU/IEHOB; BO3BOJUTH OZHOY/IEH B
CTereHb; TIPUBOAWTL TOAOOHbIE UeHbl;, 3alKChbiBAaTh MHOTOYIEH B CTaHAAPTHOM BUJE;
MPUMEHSTh MPaBU/IO CJIOKEHUS] M BbIUWTAHWS MHOTOU/IEHOB Ha MPAKTHKe; MPUMEHSTh MPaBUIO
YMHOXKEHUSI MHOTOWIeHa Ha OJHOU/eH Ha [pakTHKe; NPUMEHSTb MPaBUIO YMHOXXeHUs
MHOrOY/leHa Ha MHOrOU/eH Ha TIpaKTUKe; TPUMEHSITb TPaBWIO [lelleHHsi MHOroujeHa W
OZIHOW/IeHA Ha OJIHOUJ/IEH Ha MpPaKTHUKe.



5. Pa3no)xeHre MHOTo4Y/IeHa HA MHOKUTe/MH (174)
BeiHecenue o6miero MHokuTens 3a ckoOku. Crioco® rpymmupoBku. dopmyna pasHOCTH
kBazparoB. KBazpar cymmer. KBagpaT pa3Hocti. Cymma u pa3HocTh Ky0oB. Kyb cymmer u Ky6
pa3HOCTU. YTipakHeHusi. [I[puMeHeHHe HeCKOIbKUX CTIOCOOO0B pa3/ioyKeHUs MHOTOU/leHa Ha MHO-
JKUTETH.
3HaTh: pacrpe/ie/IUTeIbHBIA 3aKOH YMHOXXEHUSI; alTOPUTM BbIHECEHHS 00IIero MHOXUTES 3a
CKOOKH; aJlrOPUTM Pa3/ioXKeHUs] MHOTOWIeHa Ha MHOXKUTEJTH CITIOCOO0OM IpyMIUpOBKY; (GopMyy
Pa3HOCTU KBaZIpaToB (B CIOBECHOM BHJe U B 3alMCH 3HAKOBOW cucTeMbl); GOpPMYy/y KBajpara
CYyMMBI, KBa/paTa pasHOCTH (B C/IOBeCHOM BW/le W B 3allMCH 3HAKOBOW CHUCTEMbI; (OPMYyJIbI
KBaJ[paTa CyMMbI, KBajZipaTa PAa3HOCTMU W PA3HOCTU KBaJIpaTOB Ha3bIBalOT (opMysiaMu
COKpAILeHHOTO YMHOKeHUsI;
YMeThb: pUMeHsITh pacripe/ie/IuTe/bHbIN 3aKOH; BBIHOCHUTh 0011 MHOKUTE/Tb 3a CKOOKWY;
TIPUMEHSITb aJTOPUTM Pa3/ioyKeHWss MHOTOWIeHa Ha MHOXKHTeNM CII0COO0M TIpYNIMPOBKU Ha
TIpaKkTHKe; (OpMyIMpOBaTh (OPMY/Ty Pa3HOCTH KBAJpaTOB U 3alMChIBATh €€ B 3HAKOBOM BHU/IE;
NpUMeHsITh (OpMYJTy pa3HOCTH KBaZipaTOB Ha TpakTHKe; (opMmynupoBaTh (popMmysy KBajpara
CyMMBI, KBajipaTa pa3HOCTM U 3alMCbiBaTb €€ B 3HAKOBOM BW/le; TPUMEHSITh (HOPMYJIbI
COKpAIL[eHHOTO YMHOKEHUsI Ha TIPaKTHKE;

6. Anredopanueckue gpoou (194)
Anrebpanueckasi apoOb. OcHoBHOe cBoicTBO Apobu. Cokpaienue apobGeii. IlpuBeaeHue
npobetii K ob1iemy 3HameHarest0. Cio)kKeHre U BbIUMTaHUe anrebpanyeckux pooeil.
3Harb: B/ anreOpanueckoi ApoOu; uTo OYKBBI, BXOAsIMe B anrebpanueckyro ApoOb, MOTYT
TIPUHUMATB JIUIIb JOMYyCTUMbIe 3HaUeHUs, T.e. TaKKMe 3HaueHHs1, TIPY KOTOPBIX 3HaMeHaTeslb 3TON
npobu He paBeH HYJIFO; OCHOBHOE CBOMCTBO ApOOM; airOpUTM COKpAllleHusi aareOpandecKyx
[pobeif; UTo cokpalljaTh B anreOpanyeckoil IpoOH MOXKHO TOJIBKO OJMHAKOBbIE MHOKHTE/H, a
He cjaraemble! ompeziesieHHe O00Iero 3HaMeHaTesis; TIPAaBWIO CJIOXKEHUs W BBIUYMTAHUS
airebpanyeckux apobeli C pasHbIMM 3HAMEHATe/SIMM; TIpaBU/a YMHOXXEHWS U JeJIeHUs
OOBIKHOBEHHBIX /Ip00eii; MOpPsiIOK BLITIO/THEHUS [1eHCTBHM.
YMeTb: HaXO[uUTh [IONYCTHMbIe 3HaueHUs [ijis anrebpanyeckoi [pobu; TIPUMEHSITb OCHOBHOE
CBOMCTBO [JpOo0OM TIpU COKpallleHWW anreOpanueckyux Apobeid; pacKia/iblBaTh UHC/IUTENb U
3HaMeHaTeb [poOV Ha MHOKUTE/TH; Pa3/iMuaTh MHOXKUTE/N OT C/IaraeMbIX; MPUBOJUTD [pOOU K
o01jeMy 3HamMeHaTe/l0; CK/Ia[blBaTb M BBIYATATh ajrebpanyeckde ApoOM C pa3HBIMU
3HaMeHaTeJsIMU; BBITIONHATh YMHOXKeHUe U JlefieHue 1po0eif; BBITIOHATD COBMeCTHbIe JelCTBUs
HaJl anredpanyecKUMU ApobsMHU.

7. JIuHeiiHas ¢yHKIuA U eé rpaduk (11u)
[Tpsimoyro/bHasi cucTeMa KOOPAWHAT Ha TI0CKOCTH. [ToHsTHe QyHKUMHM U CIIOCOOBI ee 3afaHusl.
Oyukuyg y=kx u ee rpaduk. JluHeiiHas (yHKUMS U ee rpaduk. B3anMHoe pacrnonokeHue
rpaduKOB TMHEeHHBIX QyHKIMHI. [ToAroTOBKAa K KOHTPOJIBHOM paboTe.
3HaTh: MOHSATHE TIPSMOYTOILHOM CUCTEMBI KOOP/MHAT Ha IJIOCKOCTH; Orpe/iesieHre abCIUCChl 1
OpMHAaThl TOYKM; KaK OTMeuaTb TOYKY M0 3aJaHHbIM KOOpJWHAaTaM; KakKhe Be/JUUMHbI
Ha3bIBAIOTCSl TlepeMeHHBIMH; TIOHATHE 3aBHUCHUMOU TilepeMeHHOM ((hyHKI[uM); eé oOo3HaueHUe;
TIOHSITHE He3aBUCUMOW TlepeMeHHOU (apryMeHT); ero o003HaueHue; Crioco0bl 3a/jaHust (DYHKLIUN
(bopmysna, Tabmuila, rpaduk); omnpeneneHus rpaduka (QYHKIUM; KaK CTPOUTb rpaduk
¢yHkIpM y=kx oripefieieHe  TpsMOM W OOpaTHOW  3aBUCMMOCTH; K03 ¢urmeHTa
TIPOTIOPLIMOHANILHOCTH;  OTIpejie/ieHre JMHeWHOW (YHKUWW; uTO JJs TOCTpPOeHUs Trpaduka
JIMHeNHOM GyHKIMM (TIPSIMOIA) JOCTAaTOYHO JBYX TOUEK.
YMeTb: 0TMeUaTh TOUKY TIO 3a/laHHBIM KOOpP/JMHATaM; Ha3bIBaTh aOCLIMCCHI M OPJMHATHI TOYEK;
yKa3blBaTb KakKUM, KOODJWHATHBIM yIJlaM OHM TIpHMHAJ//Ie)KaT; Ha3BaTh He3aBUCHUMYI0 U
3aBUCUMYIO TePeMeHHYIO B BbID)KEHUsIX; HaXOJUTh 3HaueHWe (QYHKLUH, 3a/laHHON (opMyJsion
10 W3BECTHOMY 3HAUEHWIO apryMeHTa; OmpefensaTb 1o Tpaguky 3HaueHWs apryMeHTa, ec/iu



3HaueHHe (YHKLUM 33[JaHO; OTpe/ieNiATh 10 TpadrKy MpsiMyro U 00paTHYHO MPOTOPLIMOHANTBHYIO
3aBUCUMOCTH; CTPOUTH Tpadvk GyHKIMU y=kx ; cTpouTh rpaduK JMHeNHHOW QYHKLUU 3aJaHHOM
¢dopmynoit y=kx+b; ykaspiBaTh MO rpaduKy 3HaueHUsi X, MPU KOTOPbIX 3HaueHUsi (PyHKLUHU
TI0JIOXKUTE/TbHBI (OTPULIATE/IbHBI).

Cucrembl YpaBHeHHH C AByMs Heu3BeCTHbIMH (124)

Cucrembl ypaBHeHMH. Crnocob mopctaHoBku. Criocob6 ciokenusi. ['padmuecknii  crioco0.
PemieHue 3a/1au C MOMOLBIO CUCTEM YPaBHEHHUH.

3HaTh: onpe/iesieHNe pellieHUsi CUCTeMbI IByX YpaBHEHUM C JByMsi HeM3BeCTHBIMU; UTO 3HAYUTh
pellnTh CUCTEMY YPaBHEHMI; a/ifOPUTM pellleHHs] CUCTEM JIMHEHHbIX YpaBHEHUM

- CITOCOOOM TTO/ICTaHOBKU;

- cocobom anrebpanuecKoro C/I0XKeHus;

- rpaduuecKrUM Crioco6oM; MeTO/Ibl pellieHUs CUCTeM ypaBHeHUH

YMeTb: NMPUMEHSTbH MeTO/bl pellleHHss ypaBHEHWM TpY pellleHWd CHUCTeM; YMeTb BbIOMpaTh
paL[OHAJIBHBINA CTIOCO0 pellleHus CUCTeM ypaBHEeHHH U 3a/1ad.

9. BBejjeHne B KOMOMHATOPUKY (64)

3HaTh M yMeTh: pa3/iMuHble KOMOWHAIMK C BEIOOPOM U3 TpeX 3/iIeMeHTOB; TabJvIy BapHaHTOB;
TIpaBUJIO TIPOM3BE/IeHUs]; TT0/[CUeT BapDUaHTOB C TIOMOIIIbIO TPadoB.

Copepxanue (8 k1acca)

1. IToBTOpeHue (4u)

2. HepaBeHcTtBa (24u).

[TonoxxurenbHble M OTpULIaTeNbHbIE YKC/Ia. UNC/IOBble HEPaBEHCTBA, MX CBOMCTBA. C/0XKEHUE U
yMHOXKeHWe HepaBeHCTB. (CTporue U HeCTporve HepaBeHCTBa. HepaBeHCTBa € OJHUM
Hen3BeCTHbIM. CUCTeMbl HepaBeHCTB C OJJHUM Hen3BeCTHbIM. UMC/I0BbIe TPOMEXKYTKHU.

3HaTh:

OmnpeieneHye MoJ/I0KATENBHOIO U OTPULIATE/ILHOTO YKCe; OTpe/ie/ieHre paljMOHaIbHOrO UMCIIa;
CBOWCTBA uHMCes; Ofpe/ie/ieHde OOMbILIEro UWcjia, OCHOBHbIE CBOWCTBA  UYHCJIOBBIX
HEPaBEeHCTB; TeOPeMbI O CI0XKEeHUU U YMHOXKeHUU HepaBeHCTB; MOHSTHe CTPOroro U He CTPOTroro
HepaBeHCTBA; ONpeJie/leHde pelleHWs] HepaBeHCTBa; aJIrOPUTM  pelLleHWs HepaBeHCTB;
orpe/ieJieHUe pellleHusl CUCTeM HepaBeHCTB; OMNpe/ie/ieHHe UMC/IOBbIX MPOMEXYTKOB; alrOPUTM
pellieHus] CUCTeM HepaBeHCTB; Orpejie/ieHue MOJYJisl YMC/ia; TIPaBUIO pelleHUs] YpaBHeHUM C
MO/1yJieM; TIPaBWJIO pellieHNsI HepaBeHCTB C MOAYJ/IeM;

Ymetn:

BoinonHsTe BbIUMC/IEHUs], [JOKa3biBaTh HEPABEHCTBA, pelllaTb YpaBHEHWs MCMOJIb3ysl CBOWMCTBa
YKMC/IOBBIX HEPaBEeHCTB; CpaBHMBaTh UWC/IOBble HEPaBEeHCTBA, J[OKa3blBaTb HEPaBEHCTBaA;
MPUMEHSITb OCHOBHBbIEe CBOMCTBAa HEPAaBEHCTB; [0Ka3blBaTb HEPABEHCTBA C TpPUMeHeHUeM
CBOWCTB; /IOKa3blBaTh W pelllaTh HEPABEHCTBA C TIPUMEHEHHEM TeopeM 00 YMHOXKEHUW WU
C/I0)KeHWH; pelllaTh JIMHelHble HepaBeHCTBA M MOKa3bIBaTh HA UKMC/I0BOU MPSIMOM MHO>KECTBO UX
pellieHui; pellaThb CUCTEMbl HepPaBEHCTB; 3alMChIBaTh pe3y/lbTaThbl C TMOMOLIbI YKMCIOBBIX
MPOME)KYTKOB; pelllaTh MPOCTellliiie ypaBHeHUs] U HepaBeHCTBa CoZieprKalliie MOAY/b.

3. Ilpub/mmxkeHHbIe BhruncaeHus (16ua).

[TpubmkeHHbIe 3HaueHUs BeMUUWH. [lorpeltHOCTb TPUO/KeHUs. OLIEHKU TOTPeTHOCTH.
Oxkpyrnenve uucen. OTHocWTeNbHas MOrpelIHOCTb. lIpocTeiillive  BbIUMC/EHUS — Ha
KasbKyssitope. CTaHJApTHBIM BUJ uuc/ia. BbluncieHWe Ha Ka/lbKyJsTOpe CTereHu 4Yucia u
yncia, obpatHoro pAaHHOMy. IlocieoBaTeslbHOe BBITIOIHEHHWE HECKOJIBKUX Orepanuid Ha
KaJIbKy/IITOpe. BorunciieHre Ha KajJbKy/asITope C UCTO0/Ib30BaHUEM sTueeK MaMsTH.

3HaThb: orpe/jesieHre abCOTFOTHOW MOTPELTHOCTH TTPUOJIVIKEeHHST; TIPAaBUJI0 HAaXOKEeHHUsT OL[eHKH
TOTPELLHOCTY; TPaBWIO OKPYTJIeHUs uuces; OrpefesieHue OTHOCUTETbHOW TOrpPelIHOCTH;



3aMych YMcjia B CTaHAApTHOM BU/le; TIPABUJIO CJIO’KEHUSI M BbIUMTAHUS, YMHOXKEHUS U Jle/IeHUs]
TIPUOJTDKEHHBIX 3HAUEHUIA;

Ymertn:

HaxoauTh abCO/MIOTHYIO TIOTPEIIHOCTb TPUOJIMKeHUs]; HaXOAWUTh MPUO/IKeHHOe 3HaueHue C
HEe/IOCTaTKOM U C W30BITKOM; JZIaBaTh OLIeHKY aOCOFOTHOM TIOTPEITHOCTH; OKPYIVIATh UMCJIa;
HaXOJUTb OTHOCHTE/IbHYIO TIOTPEILHOCTD; 3aMKUChIBaTh YKUC/Ia B CTAaHJAAPTHOM BH/I€; BBITIOJIHATh
3a/laHdsl C TIpUMEeHeHWeM TpaBW/l CJIO)KeHWsl, BBbIYMTAHUS, YMHOXXEHUSI U [leJIeHUst
NIpUOJI>KEHHBIX 3HaUeHU

4. KBagpaTHbie KopHH (16u)

[MonsiTrie aprdMeTHUeCckoro KBaJpaTHOTO KOpHs. JlelicTBUTenbHbIe uncia. KBaspaTHbINi KOpeHb
13 CTeTieHH, TIPOU3Be/IeHus U APOOU.

3HarTb: ormpejiesieHde apuPMeTHYeCKOro KBaZIpaTHOTO KOPHS; alropuTM Tpeobpa3oBaHus
OOBIKHOBEHHOM  /IpoOM B  [IeCATUYHYIO, aJroputM TipeoOpa3oBaHusi OecKOHeuHOM
TIepUOIUYeCKOU TpoOu B 0OBIKHOBEHHYIO; KBaZIpaTHBIN KOPEeHb U3 CTeleHH; KBa/IpaTHBIA KOPeHb
13 TMPOU3Be/IeHNsT; KBaZlpaTHbIN KOPeHb U3 Apo0wu;

Ymetsn:

Bbruncsiate apudMeTHuecKui KBa/IpaTHBIM KODEeHb W3 UMCes; 3aluChiBaTh OOBIKHOBEHHbBIE
Ipobu B BHJle KOHEUHOW WM OeCKOHEeUHOUW MeproANYecKOod AeCSITUUHOW /ApoOH; 3arvchiBaTh
OecKoHeuUHbIe TIepHOINYeCKHUe /1eCITUUHBbIE APOOU B BU/le 0OLIKHOBEHHBIX; IIPUMEHSITH TeOPeMbI
0 KOpHe U3 CTeleHH, MPou3Be/ieHus, P00y MpH BBITIOJTHEHHUN BbIYUC/IEHUH;

5. KBajjpaTHble ypaBHeHus (28u).

KBazipaTHOoe ypaBHeHUe U ero KOpHHU. HerosiHble KBajipaTHble ypaBHeHUs. MeTo, Bble/eHUs
TIOJTHOTO KBaJipaTta. PerlleHre KBa/|paTHbIX ypaBHeHUM. Pa3fo)keHre KBa/ipaTHOTO TpexusieHa Ha
MHOKUTe/U. Y paBHEHUs], CBOASILIMeCs K KBaZlpaTHbIM. PellieHre 3a/jau C TOMOILbIO KBa/[PaTHBIX
ypaBHeHHI. PellleHre TMpPOCTEHIIMX CHUCTEM, COJEep)KalluX ypaBHEHWe BTOPOW CTereHwu.
YpaBHeHue OKPY>KHOCTH.

3HaThb: onpe/iesieHre KBaZlpaTHOTO YpaBHEHUsI; TeOpeMY O KOPHSIX KBa/[paTHOT'O ypaBHEeHHSsI;
Buabl HerosiHBIX KBa/IpaTHBIX YpaBHEHHWH; MeTOJ, BblJje/IeHUsi TOJIHOTO KBajpara; (opmymy
KOpHel KBa/IpaTHOTO ypaBHEHWs OO0Iero BH[a; aJTOPUTM pellleHHus] KBa/IpaTHBIX YpPaBHEHUH;
orpefiejieHHe TIPUBEIEHHOTO KBA/IpaTHOTO YypaBHeHUs; (OpMy/y KOpHell TIpUBeleHHOTO
KBaZIpaTHOTO ypaBHeHWUs; TeopeMy BueTa u et 00paTHY10; TeoOpeMy O pa3o>KeHUH KBaJpaTHOTO
TpexusieHa Ha MHOXXWUTeNH; orpe/iefieHMe OWKBAJPaTHOTO ypaBHEHWs; TIPUEMbI DelleHus
MPOCTEMILIMX CUCTEM, COZeprKallliX ypaBHEHUs] BTOPOU CTeleHy;

Ymetsn:

HaxoauTe  KBajipaTHble  ypaBHEHHUs; HAaxXOAUTb KOPHM  TPOCTellllero  KBaJpaTHOTrO
ypaBHeHUsI; pelllaTb HeroJiHble KBaZipaTHble ypaBHEHWUs; BbIAe/STb TOMHBINA KBaJpaT; pellaTh
KBa/lpaTHble ypaBHeHHsI METOJOM BblJie/leHHsI TIOJTHOTO KBaJpaTa; pellaTb KBaJ|paTHbIE
ypaBHeHUsI C TIOMOIIBI0 (OpMyJibl KOPHel KBaJ[paTHOTO ypaBHEHWs OOIero BUQ; pellaThb
TIpYBe/IeHHble KBaJlpaTHble ypaBHEHWs C HCMO/b30BaHHEM (OpMy/ibl KOpHEM U TeopeMbl
obpartHoli Teopeme Buera; packnaJpiBaTh KBaJPaTHBbIM TpexusleH Ha MHOKUTE/H; pelllaTh
OWKBa/[paTHOe ypaBHEHWe; pelllaTh YPaBHEHHUS Cojiep)Kalljie HeHW3BeCTHOe B 3HaMeHaTesle;
33/laud C TIOMOLI[bI0 KBaZIpaTHOTO ypaBHEHWs; pelllaTh TPOCTeHIle CHUCTeMbl, COJep Kalljue
ypaBHeHUsl BTOPOM CTereHw;

6. KBagpaTnunas pyHkius (20u).

Onpegenenve KBajpathuHoW GyHKUuM. PYHKIMM y=x%, y=ax? y=ax?+bx+c. IlocTpoeHue
rpadmKa KBaipaTUYHON (PYHKLMH.

3HaThb:

OnpefeneHve KBa/paTUUHOW (DYHKLIMK; CBOMCTBA PYHKLMU y=xX2, y=ax?, y=ax?+bx+c;

YMeTb: pacrio3HaBaTh KBa/IpaTUUHYH0 (YHKIIUIO;



Haxogute Hynm ¢GyHKIMM; CTPOUTHb rpadMK{ KBaJpaTUUHOW (GYHKIMM; OMUChIBATh CBOMCTBA
KBa/IpaTUUHOU (PYHKLINU;

7. KBajgpaTHble HepaBeHcTBa (18u).

KBagpaTHoe HepaBeHCTBO W ero pelieHue. PellleHue KBaZlpaTHOTO HepaBeHCTBA C TOMOIIbIO
rpadvka KBaZpaTUUHOM (QYHKIIMU U METO/JOM UHTEPBasoB.

3HaTh:

OnpezieneHre KBa/paTHOTO HEPAaBEHCTBA; aJrOPUTM pellleHUs] HepaBeHCTBA C TIOMOILIbIO
rpaduKa; MeTo/, WHTepBaJOB; TeOPeMbl O 3aBUCUMOCTU AUCKPUMHHAHTa W KBa/paTUYHOMN
GbyHKIMIH.

Ymetsn:

PeliaTh KBajipaTHOe HEPaBEHCTBO IyTeM Iepexo/ia K CCTeMe HepaBeHCTB; pelllaTh HepaBeHCTBO
C moMol[pio rpadMKa; peliaTb HepaBeHCTBa METOZIOM WHTepBaJsIOB; UCC/eIoBaTh KBaZpaTUUHYIO

byHKIMIO.
8. IloBTOpenue.(10u)

9k1acc
Copgepxanue.

1. BBoagHoe noBTopeHue(74.)

[lpo6wu, TpoLieHTkI, OTHOIIeHHs. BbipakeHus U ux npeobpa3oBaHusi .KBaspaTHble ypaBHeHUs,
3aMeHa repeMeHHOM, OMKBazipaTHOe ypaBHeHHe. HepaBeHCTBa /MHelHble U BTOPOW CTereHu C
OJJHOM TlepeMeHHOM, MeTo/, uHTepBanoB ['paduky GhyHKUMH, Hy1H QYHKLMY.

YMeTb NpOBO/IUTH 3aMeHy TlepeMeHHOM; yMeTb pelllaTh KBaJjpaTHble YPaBHEHHUsS] U ypaBHEHHs,
TIOJTYUMBILIECS U3 3aMEeHbI;

3HaTh ¥ yMeThb pemiaTh OMKBa/[paTHbIE ypaBHEHUS

2. CteneHb C paljMoOHa/IbHbIM NoKa3areaeMm(13u).

CrenieHb C HaTypa/jbHbIM, Lie/bIM, pal[MOHA/JbHBIM I0KasaTeseM. ApupMeTHYecKUid KOpeHb
HaTypa/IbHOM CTelleHH!.

Ilenb - BBeCTH MOHATHE KOPHS N-i1 CTeTeH!.

3HaThb orpe/iesieHre KODHS T- 1 CTereHH, MpU KaKWX 3HaueHUsiX a UMeeT CMBIC/I BbIpaXKeHHe.
3HaTh, UTO CTeleHb C OCHOBaHMeM, paBHbIM ( orpejesnsieTcsi TOJBKO [Jisl TOJ0XKUTETBHOTO
JpobHOrO TMOKasaTesisi ¥ 3HaTh, UTO CTeleHU C APOOHBIM TOKa3aTesieM He 3aBUCAT OT criocoba
3amucy B BUZie ApoOu.3HaTh CBOWCTBA CTeTleHel C paljioHaIbHbIM TI0Ka3aTesieM

YMeTb BLITIONHATE TIpOCTeliiive TpeoOpa3oBaHUsi M BBIYMC/IEHMS] BbIPaXXEHHUH, COZeprKallyux
KOpHM, TIIpUMeHsisl H3y4yeHHble CBOMNCTBA apy(MeTUUYecKoro KOpHS N-H CTeleHH, yMeTb
BBITIOJIHSTE TIPOCTeHIle TMpeoOpa3oBaHUs BbIpaKeHUM, COZep)Kallux CTeleHU C ApoOHBIM
roKasaTesieM.

YMeTb BBITIOJHATH TpeoOpa3oBaHUsl BBIPDA)KEHWM, COJepXKallMX CTereHu C JIPOOHBIM
roKasaTesieM.

3. CrenenHas pyHKiusa(154).

O6nactb onpepenenvsi GpyHkuyu. Bo3pacranue, yObiBaHWe, YeTHOCTb, HEUETHOCTh (YHKILUH.
DyHKLINHA ,

Ilenb - BBeCTU MOHATHE CTeleHHON (QYHKLIMU.

3HaTh ornpefie/ieHWe W CBOMCTBA YETHOM M HEUeTHOW (YHKLMM, 3HaTb CBOMCTBA CTeNEHHOU
(GYHKLIMY C HaTypa/IbHbIM M0Ka3aTesneM

Ymetb ctpouth rpaduk GyHKUMH y= X', yMeTh pelllaTb YpaBHeHUs X"=a MpH: a) YeTHbIX U 0)
HeueTHbIX 3HAUeHUsIX I1.

4. ITporpeccuu(18u).



ApudmeTrueckas U reomeTpuueckas nporpeccud. @opMyJibl N-ro 4jieHa ¥ CyMMBbI 11 TIepBbIX
Y/IeHOB TIPOTPeCCHHU.
Ilens - gate moHsATHe 00 apuU(MeTHUeCKO W reoMeTpPHUYeCKOW IMPOTrpecCHsiX KaK YHC/IOBBIX
TI0C/Ie/J0BaTeIbLHOCTSIX 0C000ro BU/a.
JIoOMTBbCA MOHUMAaHUSI ~ TEePMUHOB  «WIeH  I0C/IeIoBaTeIbHOCTH»,  «HOMep  WieHa
TI0C/Ie/J0BaTeIbHOCTH», «(pOopMyia I -T'o ujieHa apudMeTHUUecKon TIpOrpecCrm».
3HaTh dhopMysly 1 -To ujieHa apupMeTUUeCKOl porpeccuu, CBOMCTBA UieHOB apudMeTHUeCcKou
TIPOTPeccry, Crocobbl 3aJjaHusi apu@MeTHUeCKOW TMpPOrpeccuH, Kakasi TOC/Ie[j0BaTe/IbHOCTh
SIBJITETCS] TeOMEeTPUYEeCKOU, 3HaTh CBOMCTBA U/IeHOB FeOMeTPUYeCKOU IPOrpecChy.
YMetb nipuMeHsiTh (OpMyJly CyMMBI I -TIEPBBIX WI€HOB apudMeTHUecKoWl IpOTrpeccMu TMpu
pellleHny 3a/jau, yMeThb BbISIB/ISATh, SIB/ISIETCS JIM MI0OC/Ie/|0BaTeIbHOCTb FeOMeTPUYeCKO, ecu [ia,
TO HaXOAWTb . ¥YMETh BBIUMC/IATH /000N ujlieH TeoMeTpUUecKoi TIporpeccuu 1o gopmy.ie.
YMeTb npuMeHsTh (OpMyJy MPU peLIeHMU CTaHJApTHBIX 3aZau. YMeTb HaxOJUTb pPasHOCThb
aprudMeTUYeCcKOr TpOrpeccuyd. YMeTb HaXOJWTh CyMMY I TepBBIX UJIeHOB apudMeTHuecKou
TpOrpeccuy. YMeTh HaXOAWTh 000N uleH reoMeTpUYecKoW IPOTrpecCHH. YMeTb HaXO[UTb
CyMMY TI TIepBBIX UJIEHOB reOMeTPHUUeCKOU Mporpeccuy. Y MeTh pelliaTh 3a/lauu.
5. Cnyuaiinbie co0bITusi(13u).
6. Ciiyuaiinblie BeTUUnHbI(12u).
7.MHuoxxecrBa. Jloruka(16u).
KombuHaTopHble 3aziauu. [lepecTaHOBKM, pa3MellleHUs, COUeTaHUsl. BeposiTHOCTL CilyuaiiHOTO
COOBITHS
3Hartb (hopMyJibl UKC/Ia NepecTaHOBOK, pa3Mell|eHUid, COUeTaHUM U YMeTh 110JIb30BaThCsl UMHU.
YmeTb 110/1630BaThCst HOPMYI0i KOMOMHATOPUKY TIPH BBIUMC/IEHUH BEPOSITHOCTEH.

8. IloBTopenme . IloaroroBka K 'MMA( 38u).

TEMATHUYECKOE IVIAHUPOBAHUE

7 Kj1acc
Ne HavMeHoBaHue pas3zenoB Kos-Bo
/1 4acoB
1 | IMoBropenue 2
2 | Anrebpanueckuie BbIpayKeHHsI 10
3 | YpaBHeHUs ¢ OJHUM HEU3BECTHbIM 8
4 | OgHOou/TeHbl 1 MHOTOUJIEHbI 17
5 | PasnokeHre MHOrous1eHOB Ha MHOKUTE/TN 17
6 | Anrebpanueckue npobu 19
7. | JluneliHas yHKLMS U ee rpaduk 11
8. | Cuctemsl ABYX YpaBHEHUHU C [jByMsI HEU3BECTHBIMHU. 12
9 | DnemenTHl KOMOMHATOPUKH 6
102
8kacc
Ne HaumeHnoBaHue pa3zesios Kon-Bo
1/ 4acoB
1
1 | IMoBTopenue 4




2 | HepaBeHnctBa 24/1
3 | ITpubmkeHHbIe BHIUMCIEHHUS 16/1
4 | KBagpaTHble KOpHU 16/1
5 | KBagpatHble ypaBHeHUst 28/1
6 | KBagpatuuHas yHKIus 20/1
7 | KBazipaTHble HepaBeHCTBa 18/1
8 | IToBTOpeHue 10/1
136/7
9 knacc

0 HaumeHoBaHue pa3zenoB Kos-Bo
/11 4acoB
1. | BBogHOe NOBTOpeHUE 7/1
2 | CreneHs c paljoHa/IbHBIM IT0Ka3aTesieM 13/1
3 | CrenenHas @yHkims 15/1
4 | Ilporpeccun. 18/1
5 | CiyuaiiHble COObITHS 13/1
6 | CnyuailiHble BeTMUMHBI 12/1
7. | MHoxectBa. Jlorvka 16/1
8 | IloBTopenue. IToaroroska k I'MMA 38/2
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