AHHOTanus K padoyeii mporpaMmme 1o ajreope
s odoyqarommxcsi 7-10 knaccoB (BapuaHT 2.2.2 )

PaGouast mporpamma 1o anredpe mis odygaronuxcst 7-10 kmaccoB (BapuaHT
2.2.2) ocHOBHOTO 00111eT0 00pa30BaHUs COCTABIICHAa HA OCHOBE IPUMEPHOM paboueit
nporpaMmbl  yueOHoro mnpenmera «MareMaTtukay aaanTUPOBAHHON OCHOBHOM
o0Opa3oBaTeabHON POrpaMMbl OCHOBHOTO 00111er0o 00pa3oBaHMs 00YyYarolmuXcs ¢
HapylIeHHIMH ciayxa (Bapuant 2.2.2), OAOOpPEHHOH y4eOHO-METOAMYECKUM
00BbeIMHEHUEM T10 00IIIeMy 00pa3oBaHUI0 MTPOTOKOJI OT 15 ceHTsiops 2022 1. Ne 6/22
B cootBerctBum ¢ yueOHBIM TuiaHoM ['KOVY mkonei-mHTEpHaTa r.THXOperka,
W3Yy4YEHHUE aNreOphl CKIAABIBACTCS CICTYIONTUM 00pa3oM:

7 xnacc - 3 gaca
8 Kkiacc — 2 yaca
9 knacc - 2 yaca
10 knacc — 4 yaca

Ieau u 3axa4u Kypca:

Conepkanue JaHHOTO Kypca COJIEMCTBYET PAa3BUTHIO JIOTHYECKOTO
MBIIIJICHUS, OBJIAJCHUIO PAlMOHATBHBIMA CIOCOOAMH W TpUEMAMH OCBOCHHS
MaTEMaTUYeCKOTO 3HAaHMs, OCO3HAHUIO 3aKOHOB, KOTOpBIE JIEKAT B OCHOBE
M3Y4YaeMBIX SIBJICHUMN, a TAK¥KE CYIIECTBYIOIIUX B3aUMOCBSI3E€H MEXK/Y SIBICHUSIMHU.

3HauuTeNbHA POJb Kypca MAaTeMATHKH IS OBIAJACHUS OOYYArOIIUMHU C
HApYILICHUSMU CIyXa COIMATbHBIMU KOMIIETCHIIMSIMHU, BKIIIOYas CIIOCOOHOCTh
pemaTh 3HaA4UMbIC I TIOBCEAHEBHOM JKM3HHM YEJIOBEKA MPAKTHUYECKUE 3a7a4H,
yMEHHE WCIOJIb30BaTh NPHUOOPETEHHBIC 3HAHMS I W3YYCHHUS OKpPYIKaromen
JIEUCTBUTEIBLHOCTH.

ConepkaHne Kypca MaTeMaTHKU SIBISICTCS BaXKHBIM W IS YCICIIHOTO
OCBOCHHMSI TPOTPAMMHOIO MaTepuajiga 1Mo JAPYTUM YyYeOHBIM IUCIHTUIAHAM, IS
MPOJIOJKEHUS 00yUeHUs B CUCTEME HETIPEPHIBHOTO 00pa30BaHus, sl TOJATOTOBKU
MO/IPACTAIOIIETO TTOKOJICHUS K TPYJAOBOU NESITEIIbHOCTH — B CBSI3U C HEOCIIOPUMOM
pOJIbI0  MaTEeMaTUKH B  HAyYHO-TEXHHYECKOM TMPOrpecce, COBPEMEHHOM
MIPOU3BOJICTBE, HAYKE.

O01mas xapakTepucTuKa Kypca

OCHOBHBIMM JIMHUSIMU COJIepKaHUsl y4eOHoro kypca «Anredbpa» B 7—10
KJIaccax SIBISIIOTCS CIIEMyIoNue: «ANreOpandecKkue BhIPAKEHUSD», «YpaBHEHUS U
HEpaBEHCTBa», « DyHKIIHMY.

Kypc xapakTepusyeTcsi MOBBIIIICHUEM TEOPETHUECCKOTO YPOBHS OOy4YCHUS,
MOCTETICHHBIM YCHJICHUEM POJM TEOPETUYECKHX OO0O0OIEHNH ¢ JAeTyKTHUBHBIX
3akmroueHui. [lpukinanHas HampaBIEHHOCTh 00ECTIEUMBACTCS CHCTEMATHUYECKUM
oOpamieHreM K TpUMEPaM, PACKPBIBAIOIMIMM BO3MOXXHOCTH  MPUMEHEHUS
MaTEMAaTHUKH K U3YUCHHUIO JCHCTBUTEILHOCTH U PEIICHUIO TPAKTUYCCKUX 3a71a4.

1



MHUHUCTEPCTBO OBPA3OBAHUA, HAYKH
U MOJIOJEXKHON MOJUTUKA KPACHOJAPCKOI'O KPAS
I'OCYJAPCTBEHHOE KAZEHHOE
OBIHIEOBPA3OBATEJIBHOE YUYPEXJIEHHUE
KPACHOAAPCKOI'O KPASA CIIELHUAJIBHASA
(KOPPEKIIMOHHAA) HIKOJIA-UHTEPHAT I'. TUXOPELIKA

JOKYMEHT MOAMUCAH
QNEKTPOHHOW NOAMUCHIO

YTBepKICHO
Branencs Tocneno Greomma Sramosts pelLICHUEM IIeJICOBETA

Dencraenen c 10.08.2003 70 02.11.2028
poTokot Nel
or 31.08.2023 rona
npejceaaTeNb necoBeTa
C.B.Tecnenko

PABOYASA TIPOI'PAMMA

ITo mpemmery «Aaredpay

(YkasaTb mpeameT, Kypc, MOIYJIb)
YpoBenr o0OpazoBanus (kiacc) 7, 8,9, 10 (Bapuant 2.2.2)

(maganpHOE OOIIIee, OCHOBHOE 0011Iee, cpeaHee oo1Iee oOpa3oBaHue ¢

yKa3aHUEM KJIaCCOB)
KomuuectBo yacoB 7 ki-1024, 8 xi1- 684, 9 xi1- 684, 10 ki1- 1364

VYuurens lenexko AuHa [laBnoBHa

[Iporpamma pazpaborana Ha ocHoBe [IpumMepHOit pabodeii mporpaMMbl yu4eOHOTO
npeaMmeTa «MaTtemaTuka»  aJanTUPOBAaHHOW OCHOBHOW  00pa3oBaTEIbHOU
POrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs OOYYArOUIMXCS C HapyLICHUSIMU
ciyxa (BapuanT 2.2.2), 0100peHHO# y4eOHO-METOIUUESCKUM O0BEIUHECHHEM I10
o01eMy 06pa3zoBaHuIO MPOTOKO OT 15 cenTsiopst 2022 r. Ne 6/22

(yxa3aTb NIpHUMEpPHYIO MK aBTOPCKYIO IPporpamMmy (IporpaMMsl), U31aTeIbCTBO, FOJ] U3AAHUS IPU HAINYNH)



1. Ilnanupyemblie pe3yabTaThl H3yUeHUs] Y4eOHOr0 mpeaMeTa

«AJredpa».
JIMYHOCTHBIE Pe3yJbTATBI OCBOCHHUS NPOrpaMMbl y4eOHOro MpeaMeTa
«AJrebpa» XapakTepusyroTCs:

1. IlaTpuoTHYecKoe BOCIIUTAHUE: TIPOSBIICHUEM HHTEPECA K MTPOIIIIOMY
U HACTOSIIEMY pOCCHUHCKOM MaTeMaTUKH, IIEHHOCTHBIM OTHOIICHHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMATUKOB M POCCUMCKOM MaTEMaTUYECKOM LIKOJbI,
K UCTIOJIb30BAHUIO 3TUX JOCTHKEHUHN B JPYTUX HayKax U MPUKIAIHBIX cepax.

2. I'paxknanckoe BOCHUTAHHME: TOTOBHOCTBIO K  BBIIIOJHEHHIO
00s3aHHOCTEM TpaxJaHWHA U peah3allid €ero TMpaB, TMPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
MPOIEAYP IPAKIAHCKOT0 00IIeCTBA (BBIOOPHI, OIIPOCHI U TIP.).

3. JIyXOBHO-HPaBCTBEHHOE BOCIIMTAHHE: TOTOBHOCTBIO K OOCYKICHUIO
TUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM TMPUMEHEHHUEM JTOCTHKEHUMN
HayK{, OCO3HAHUEM BAKHOCTH MOPATBHO-ITUYECKHUX MPHUHITUIIOB B JACATEIHHOCTH
y4€HOTO; OpHEHTAIlMeld Ha MOpaJbHBIC IIEHHOCTH W HOPMBI B CHUTYaIHSIX
HPaBCTBEHHOT'O BHIOOPA; TOTOBHOCTHIO OIICHUBATh CBOE TIOBEACHUE U TIOCTYIIKH, a
TaK)K€ TIOBEICHHWE M TIOCTYNKH APYTHX JIIOJEH C TO3WIMM HPABCTBCHHBIX W
MPaBOBBIX HOPM C Y4Y€TOM OCO3HAHUS TMOCHEJCTBUN TOCTYIIKOB, AKTHBHBIM
HEMPUATUEM ACOLUATBLHBIX TTOCTYIIKOB; CBOOOION M OTBETCTBEHHOCTHIO JIMUHOCTHU
B YCJIOBUSIX MHJUBUIYAJIBHOTO U OOIIIECTBEHHOTO MPOCTPAHCTBA.

4, TpynoBoe BocnuTaHue: yCTaHOBKOIM Ha aKTUBHOE YYaCTHE B PEIICHUU
MPAKTUYECKUX 3aJlady MAaTEMaTUYECKON HANpaBICHHOCTH, OCO3HAHUEM BaKHOCTHU
MaTEMaTU4YeCKOro 00pa30BaHUs Ha TMPOTSHKEHUM BCEH JKU3HU U1l YCHEIIHOU
npoecCHOHANIbHON  JEATEIbHOCTH M Pa3BUTHEM HEOOXOJUMBIX  yMEHUM;
OCO3HAHHBIM BRIOOPOM ¥ TIOCTPOCHUEM WHIUBU Ty AIBHON TPASKTOPHH 00pa30BaHMSI
W OKU3HCHHBIX IUIAHOB C YYETOM JIMYHBIX WHTEPECOB W OOIIECTBEHHBIX
NOTPEOHOCTEM.

S. JdcTeTHYecKoe BOCIHHUTAHME: CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M
ACTETUYECKOMY BOCIPHUSATHIO MaTEeMaTHYECKUX OOBEKTOB, 3a/ay, pCEUICHUH,
pacCyXJIeHUI; yMEHHUIO BHICTh MAaTEMATHUYECKHE 3aKOHOMEPHOCTH B HCKYCCTRBE.

6. [leHHOCTH HAYYHOI'0 NMO3HAHMS: OPHUEHTAIIMEW B AEATEIBHOCTH Ha
COBPEMEHHYIO CUCTEMY HAyYHBIX MIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS YEJIOBEKA, MPUPOABI U OOIIECTBA, MIOHUMAHUEM MAaTEMAaTHUYE€CKOW HAyKU
Kak c(hepbl YeTOBEUECKON NIEeATeTLHOCTH, ITAlOB €€ Pa3BUTHS M 3HAYMMOCTH JIJIS
pa3BUTHS ITUBUIN3AINN;, OBJIAJICHUEM SI3BIKOM MAaTeMaTHKA W MaTeMaTU4eCKOU
KyJIBTYpO# Kak CpEJICTBOM MO3HAHUS MUPA; OBJIAJCHUEM MPOCTEHIIIMMHI HABBIKAMU
UCCJIeI0BATENBCKON AESTENBHOCTH.

7. du3znyeckoe BocnuTaHue, (JOPMHPOBaAHUE KYJIbTYPHI 310POBbSI H
IMOIUOHAIBLHOTO O0JIArOMOJYYHs: TOTOBHOCTHIO TMPUMEHITH MaTEMaTHUYCCKUC
3HaHWS B HMHTEpPEcax CBOETO 370POBBS, BEACHHUS 3J0POBOTO 00pasza >KU3HU
(3mopoBoe TMTaHWe, cOAaJTaHCUPOBAHHBIA PEKUM 3aHATHH M OT/ABIXA, PETYIISPHAS



(u3nyecKas akTUBHOCTh); COPMUPOBAHHOCTBIO HABbIKA PEQIIEKCUH, IPU3HAHUEM
CBOETO IpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro uyeaoBeka.

8. JKOJIOTHYECKOe BOCIHMTAHWE: OpUEHTAllMe Ha NPHUMEHEHHUE
MaTeMaTUYeCKUX 3HAHWM U1 pemieHus 3ajJad B 00JIaCTU  COXPaHHOCTH
OKpYXarolllell cpefpl, IJIAHUPOBAaHUS ITOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCNIEACTBUM ISl OKPY’Kalollel Cpefbl; OCO3HAHHMEM TIJI00ATBHOTO XapakTepa
HKOJIOTUYECKUX MPOOJIEM U ITyTEN X PEIICHHUS.

9. IleHHOCTH HAY4YHOI'O NO3HAHMA M AJANTALUH O0Yy4aIOLIErocss K
U3MEHAIOIIMMCH YCJOBMAM COLMAIBHOM W NPHPOAHOM Cpeabl: OCBOCHUE
00Oy4arolMMHUCS COLIMAIIBHOTO OIbITa, OCHOBHBIX COLIMAJIBHBIX POJIEH, HOPM H
OpaBWJl OOIIECTBEHHOI'O IOBEJIEHUS, (OPM COLMANbHOM >KU3HM B TIpynmax u
COO0OIIECTBAX, BKIKOYAsi CEMBIO, TPYIIIBL, CPOPMUPOBAHHBIE MO MPOPECCUOHATBHON
JEATEIbHOCTH, a TAKXKE B paMKaxX COLMAIBHOTO B3aUMOJACUCTBUS C JIIOABMH U3
JIPYTOM KyJIbTYPHOU CPENbL;

NOTPEOHOCTh BO B3aUMOJACHCTBUM B YCIOBHUSX HEOIPEIEICHHOCTH,
OTKPBITOCTh OIBITY W 3HAHUAM JIPYTUX, MOTPEOHOCTh B JCHCTBUU B YCIOBHSX
HEONPEJEICHHOCTH, B IIOBBILIEHUM YPOBHA CBOEH KOMIIETEHTHOCTU 4YeEpE3
MPAKTUYECKYIO JI€ATEIbHOCTh, B TOM YHUCJIE YMEHHE YUUTHCS Yy NPYTUX JIOJEH,
I10JIy4aTh B COBMECTHOM JESITEIIBHOCTY HOBBIE 3HAHUS, HABBIKM U KOMIICTCHLIUN W3
ONbITAa JIPYTUX, HEOOXOJAMMOCTh B (OPMHUPOBAHMU HOBBIX 3HAHUH, yMEHUUN
CBA3BIBaTh 00pa3bl, (OPMYIUPOBATH UJIEH, MOHATUA, THIOTE3bl 00 OOBEKTAaX H
SBJICHUSX, B TOM YMCJIE paHEe HEU3BECTHBIX, OCO3HAHUE AEPHUIMTA COOCTBEHHBIX
3HAHUI M KOMIIETEHUUH, MJIAHUPOBAHUE CBOETO Pa3BUTHUS, YMEHUE ONEPUPOBATh
OCHOBHBIMU TMOHSATUSIMHU, TEPMUHAMHU U NPEICTaBICHUAMU B 00JaCTH KOHLEHIUH
YCTOMUYMBOIO Pa3BUTHS, AHAIW3UPOBATH W BBIABIATH B3aWMOCBSI3b IPUPOIBI,
oOIIecTBa M HKOHOMHMKH, OLEHHWBAThb CBOM JIEUCTBHSI C YYETOM BJIHUSHUS Ha
OKPY’KAIOLLYI0 CpeNy, NOCTHKEHHs LIeJIEW U MPEOJOJIEHUS BBI30BOB, BO3MOXKHBIX
rJI00AIbHBIX TOCIEACTBUH; CIHOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYAIUIO,
OLICHMBATh IPOMCXOJSAIINE M3MEHEHMsT W WX IIOCJIEJICTBHS, OINHPAsCh Ha
JKU3HECHHBIM, PEYEBOM W YHUTATEIbCKUUA OINBIT, BOCIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIONIMII KOHTPMEp; OLIEHHBATh CUTYalUIO0 CTpecca,
KOPPEKTUPOBAaTh MMPUHUMAEMbIE pEUIeHUs U JCHCTBUs; (QOpMYyIUpOBaTh U
OLICHMBATh PHUCKU M TMOCIAEACTBUSA, (OPMHUPOBATH OMNbBIT, YMETh HAXOAMTH
MO3UTHUBHOE B CJIOKUBILIEHCS CUTyalluH, ObITh TOTOBBIM JIEHCTBOBATH B OTCYTCTBUE
rapaHTHil ycrexa; TOTOBHOCTh K OOIIEHUIO M B3aWMOJEWUCTBUIO CO CIBIIIAIIUMU
CBEPCTHHKAaMH M B3pOCJIBIMH; YMEHHE IOJIb30BAThCSI WHOSA3BIYHOW CIIOBECHOMN
peubio B YCTHOM M MUCbMEHHOM (hopMe Uil pelieHrs KOMMYHUKATUBHBIX 3a/a4;
TOJICPAHTHOE U YBAXUTEIbHOE OTHOIICHHE K KYJbTYPHBIM  pa3IdyUsIM,
OCOOEHHOCTSIM M TPAIUIUSAM JPYTUX CTPaH.

MeTanpeaMeTHbie pe3yJbTaThl:
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MeranpeaMeTHble pe3yJbTaThl BKJIIOYAIOT OCBOEHHBIE OOYYalOLUUMUCS C
HapylIeHUEM CcllyXa MeXnpeAMeTHble ToHATUS W YY]l, cnocoOHOCTh HX
WCIIOJIb30BaHUSl B YU€OHOM, MO3HABATENLHON U COIMANBHOU MPAKTUKE C YUETOM
0COOBIX 00pa30BaTEILHBIX MOTPEOHOCTEH; CaMOCTOSTEIFHOCTh TIJIAHUPOBAHUS U
OCYUIECTBJICHUS y4eOHOM IeATeTbHOCTH U OpTraHU3alui y4eOHOTO COTPYJHUYECTBA
C meJjaroraMu M CBEpCTHHUKAaMU; MOCTPOCHUE MHIUBHUAYaIbHOU 00pa3oBaTeIbHOM
TPACKTOPHUH C yUETOM 00pa30BaTENbHBIX MOTPEOHOCTEHN KaXKI0TO 00YUaIOIerocs 1
JOTIOJTHUTENBHBIX COMATHUECKUX 3a00J1€BaHUM ISl YACTU O0YHAIOIINXCS.

1. Vuuseepcanvnvie  no3nasamenvHnwle  Oelicmeusi  0becneyusarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCS  (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYHCarowjeeo  Mupa;  npumeHeHue  J102U4ecKux,
ucciedo8amenbckux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3zoevie nocuueckue oeiicmeus:

— BBIABIATH (CaMOCTOSATENIBHO W/WIM C TMOMOUIBIO  YUHUTEIS/IPYTrux
YYaCTHUKOB 00pa30BaTEIbHO-KOPPEKLIMOHHOTIO IIPOLEccCa) M XapaKTepU30BaTh
CYLIECTBEHHbIE MMPU3HAKA MATEMaTUYECKHMX OOBEKTOB, MOHATHI, OTHOLIEHUI
MEXAY MNOHATUSIMH; (HOPMYJIHMPOBATh C HCIOIB30BAHUEM JIOCTYMHBIX CPEICTB
KOMMYHUKAIIMM, BKJIKOYas YCTHO-JAKTUJIBHYKO PEUYb, ONPEACICHUS IOHATHUM;
YCTaHABIIMBAaTh CYIIECTBEHHBIM MpHU3HAK KJIacCU(UKALUKA, OCHOBaHUS MJis
000011I€HNS U CPAaBHEHHUSI, KPUTEPUU IPOBOJUMOTO aHAIIN3a,;

— BOCIIPUHUMATH U C UCIIOJIb30BAaHUEM JOCTYITHBIX CPEACTB KOMMYHHUKAIWH,
BKJIIOYAsl YCTHO-JIAaKTHIIBHYIO pedb, POPMYJINPOBaTh, MPEOOPa30BbIBATH CYKACHHUS:
YTBEPAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE; YCIOBHBIE,

—  BBIABIATH  MATEMaTHUYECKHE  3aKOHOMEPHOCTH, B3aUMOCBI3H U
npoTuBOpeurs B (hakTax, JaHHBIX, HAOMIOACHUSIX W YTBEPKACHUAX; MpeljaraTh
KPUTEPHUH JIJIS1 BBIABJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUMH;

— JeNaTh BBIBOJBI (CaMOCTOSITEIBHO W/WJIM C TMOMOUIBIO YUMTENs/IPYTrux
YYaCTHUKOB 00pa30BaTEIbHO-KOPPEKIIMOHHOTO IIPOLEcca) C HCHOJIb30BaHUEM
3aKOHOB JIOTUKH, I€TyKTUBHBIX U HHIYKTHUBHBIX YMO3aKJIFOUEHHUI, YMO3aKIHOUEHU I
110 aHAJIOTHH;

— pa3bupaTh I0Ka3aTEIHCTBA MATEMATHUYECCKUX YTBEPKICHUN (TIPSIMBIEC B OT
MPOTUBHOI0), MPOBOJUTH (CAMOCTOSITEILHO W/WJIM C TOMOIIBIO YUUTENS/IPYyTUX
YYaCTHUKOB 00pa3oBaTeIbHO-KOPPEKIIMOHHOTO npoiiecca) HECJIOXKHBIE
JI0Ka3aTeIbCTBAa MAaTEMAaTUUECKUX (haKTOB, MPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE PACCYKICHMUS;

— BBIOMpaTh CMoOco0 pelieHusi y4yeOHOW 3agauyu (CpaBHUBATH HECKOJIBKO
BapMAaHTOB pEIICHHs, BHIOMpPATh (CAMOCTOSITENILHO W/WIK C  [OMOIIBIO
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YUUATEIS/APYTUX ~ YYACTHHUKOB  00pa3oBaTe/IbHO-KOPPEKIIMOHHOIO  IIpoLiecca)
HanOoJIee MOIXOISAIINA.

ba3zoevie uccneoosamennvckue oeiicmeus:

— HCIIOJb30BaTh BOMPOCHI KaK HUCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS,
CaMOCTOSITENILHO U/WJIH C TOMOUIBIO YUUTEIS/APYTUX YIaCTHUKOB 00pa30BaTeIbHO-
KOPPEKIIMOHHOTO  mpolrecca  GOpMyIHpoOBaTh  BOMPOCHl,  (UKCHPYIOLIUE
NpOTUBOpEYHE, MpoOJieMy, yCTaHaBIMBAaTh HMCKOMOE M JaHHOE, (OpMHUPOBATH
TUIIOTE3Y;C UCIOJIb30BAHUEM JOCTYITHBIX CPEICTB KOMMYHHUKALIUH, BKJIKOYasl yCTHO-
JAKTUIILHYIO Pedb, apIYMEHTUPOBAThH CBOIO MO3UIINI0, MHEHUE;

—IPOBOJUTH TIO TIAHY HECJIOKHBIN SKCTIEPUMEHT, HEOOJIBIIIOE NCCIIEAOBAHNE
M0 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, 3aBUCHMOCTEH
00BEKTOB MEXKy COOOM;

—C WCIIOJIB30BAaHUEM JOCTYIIHBIX CPEJICTB KOMMYHHKAIMH, BKJIFOYAsl YCTHO-
JAaKTWIBHYIO pedb, (popMyiaupoBaTh O0OOOIIEHHS W BBIBOABLI IO pe3yjbTaTaM
OpOBEAEHHOIO  HAONIONEHHUSA, HWCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

—CaMOCTOSITEIFHO W/WJIM € TIOMOINBIO  YYUTEJS/APYTUX ~ yYIaCTHUKOB
00pa3oBaTeILHO-KOPPEKIIMOHHOTO  TMpoIlecca  MPOTHO3UPOBATh  BO3MOXKHOE
pa3BHTHE TIPOIIECCa, a TAKXKE BBIIBUTAThH MIPEIOIIOKEHUS O €T0 Pa3BUTHH B HOBBIX
YCIIOBHSIX.

Paboma c ungpopmanuei:

—BBIABIIATH HCEAOCTATOYHOCTh H N30BITOYHOCTD I/IH(l)OpMaI_II/II/I, JaHHBIX,
HCO6XOI[HMI>IX IJIA PCIICHUA 3a1a4H,

—CaMOCTOSITENIbHO W/WAM € TOMOIIBIO  YUUTENS/APYTUX  yYaCTHUKOB
00pa30BaTeNbHO-KOPPEKIIMOHHOTO ~ TIpoliecca  BbIOMpaTh,  aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIMIO Pa3JIMYHBIX BUIOB U (hOopM
IIPECTABIICHHUS;

— BbIOMpaTh (opMy mpeacTaBieHUs HHGOPMAMU W WUIUTIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMMaMu, HHOU rpauKoi U MX KOMOWHAIIUSMU,

— OILIGHHMBATh HAAEKHOCTh MH(OPMALKU MO KPUTEPHUSAM, MPEIIOKEHHBIM
yuduTeldeM WIH CHOPMYJIUPOBAHHBIM CAaMOCTOSITEIbBHO W/WIM C  I[OMOIIBIO
YUMTEIIS/ IPYTUX YYaCTHUKOB 00pa30BaTeIbHO-KOPPEKIIMOHHOTO MPOIECcCa.

2. YHueepcaﬂbele KOMMYHUKAMUBHblE oeticmeus obecnequsarom
C¢0pMMpO6’ClHHOCWlb COUUAIbHbLX HABbLIKOB 06y1{CZIOWM)CCﬂ.

Oobwenue:



— BOCIIpPUHUMATDb U q)OpMy.TII/IpOBaTI) C UCIIOJIb30BAHUEM NOCTYIIHBIX CPEACTB
KOMMYHHKAIIUHX, BKJIOYasl YCTHO-AAKTUJIbHYIO PC€Yb, CYKACHHA B COOTBCTCTBUU C
YCIOBUSAMHU U OCIIIMU 06H1€HI/IH; BBIPAKATh CBOXO TOYKY 3pPCHUS B YCTHLIX/YCTHO-
JAaKTUJIbHBIX U IIMCbMCHHBIX TCKCTAX, JaBaTh IOACHCHUS 110 XOAY PCIICHUS 3a1a4u,
KOMMCHTHUPOBATDH HOqueHHBIﬁ pe3yJIbTarT,

— B X0J1€ 00CYKJEHUS 3a/1aBaTh BOIPOCHI M0 CYLIECTBY 00CYK/1a€MOM TEMBI,
npoOJemMbl, pellaeMol 3a7aud, BBICKA3bIBATh WJEH, HAIIEJICHHbIE Ha IIOHMCK
pEUIEHNUs; COIMOCTABISITh CBOU CYXIEHUSA C CYXICHUSAMHU APYTUX YYACTHHKOB
uanora, OOHapYKHUBATh PAa3JIMUMe U CXOJICTBO MO3UIINIA; B KOPPEKTHOU popme u ¢
UCIIOJIb30BAaHUEM JOCTYIHBIX CPEACTB KOMMYHMKAIlMW, BKJIOYas YCTHO-
JTAKTHJIBHYIO Pedb, OPMYIMPOBATH PA3HOTIIACHS, CBOM BO3PAKCHMUS;

—  IpPEACTaBJIATH  pe3yJbTaThl  pEUICHUS  3a/Jadd, JKCIIEPUMEHTA,
UCCJIEIOBAHMS, MIPOEKTA; CAMOCTOSITENIbBHO W/WIM C IMOMOIIBIO YUUTENS/ APYTUX
YY4aCTHUKOB 00pa30oBaTelIbHO-KOPPEKIIMOHHOTO TIpolecca BbIOUpaTh (opmar
BBICTYIUICHUA C YYETOM 3aJ1ay PE3EHTAMU U OCOOEHHOCTEN ayAUTOPUH.

Compyonuuecmeo:

— MOHUMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMaHHON U MHIUBUIYaIbHOM
paboThl MpU pEIICHWH YYEOHBIX MaTEeMaTHYECKUX 3a/]ay; NPUHUMATh IIeJb
COBMECTHOW JEeATEIHHOCTH, TUIAHMPOBATH OPTaHW3AIMI0 COBMECTHOH paboTHI,
pacmpenenarTb BUIIbI paboT, AOTOBapHBAaThCs, OOCYXAAaTh IMPOIIECC U PE3YJIbTAT
paboThI; 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;

— ydacTBOBaTh B TpynmoBbIX ¢Gopmax padboTel (0OCykaeHus, oOMeH
MHEHHUSIMHM, MO3TOBBIC IITYPMBI M Jp. — C HCIIOJB30BAHUEM JOCTYITHBIX PEUCBBIX
CPEIICTB); BBITIOJIHATh CBOIO HacTh pabOThl U KOOPAMHHUPOBATH CBOU JCHCTBUS C
JPYTUMU 4JI€HAaMH KOMAaH[Ibl; OIICHMBAaTh KAadyeCTBO CBOETO BKJIaJa B OOIMIUN
MPOIYKT MO KPUTEPUSIM, CHPOPMYIIUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUS.

3. Ynusepcanvuvie pecynsasmuenvie oeticmsusi obecneuusaiom opmuposanue
CMBLCIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.

CdMOOpZdHM:t’dl{Mﬂ.’

—COCTaBJISITh IUIaH, QITOPUTM pEIIeHUs 3aJa4yu (WM €ro 4acTh), BRIOUpPATh
CHOCO0 pelIeHUs ¢ YYETOM UMEIOIUXCSI pECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATh M KOPPEKTUPOBATh BapUaHThl PEIIEHUH € YYETOM HOBOM
uHpopManuu.

Camoxkonmponw:

— BIIQJIETh CTIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpoIlecca U pe3ybTaTa
pelIeHrs MaTeEMaTUYECKOM 3a/1auu;



—HOpCaABUACTDb TPYAHOCTHU, KOTOPLIC MOI'YT BOSHUKHYTD IIPpH PCIICHUHA 3a1a4U,
BHOCUTb KOPPCKTUBbBI B JCATCIIBHOCTL Ha OCHOBC HOBBIX O6CTO$IT€J'IBCTB,
Haﬁ,ﬂeHHLIX OIHI/I6OK, BBIAABJICHHBIX TPYI[HOCTeﬁ;

— OLIEHUBATh COOTBETCTBHUE PE3yJbTaTa ACITEIbHOCTH MOCTABICHHON LEH U
YCIOBUSM, OOBSCHATH MPUUHUHBI TOCTHKCHUS WM HETOCTUKECHUS LI, HAXOIUTh
OLIUOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

IIpeameTHblie pe3yJbTAThI:

OPUEHTHPOBAHBI:

— Ha NPUMEHEHHE 3HAHWI, YMEHHA M HABBIKOB B Y4YEOHBIX CUTYaLHSIX U
peanbHBIX KU3HECHHBIX YCIOBUSIX,

— Ha yCIIeIIHOEe 00y4eHHUEe Ha CJIEAYIOLIEM ypOBHE 0011ero o0pa3oBaHusl.

7 KJIACC
Yuciia 1 BBIYMCICHUS:

— BBITIOJIHATD, COYETasi YCTHBIE M MUChMEHHBIC TPUEMBI, apuPMETHICCKHE
JEHCTBUS C pallMOHaIbHBIMU YHUCIIAMU,

— HaxOJUTh 3HAYEHHUS YMCIIOBBIX BBIPAKEHUI; MPUMEHATh Pa3HOOOpPa3HbIC
CHOCOOBI ¥ MPUEMBI BBIUMCICHUS 3HAYEHUN JPOOHBIX BBIPAKEHH, COJEp KAIIUX
OOBIKHOBEHHBIE U JIECITUUHBIE IPOOH;

— MEePEXOIUTh OT OAHOU (OPMBI 3aITUCH YUCEN K APYroi (mpeoOpa3oBbIBATH
JECATUYHYIO IPOOb B 0OBIKHOBEHHYI0, 0OBIKHOBEHHYIO B IECATUYHYIO, B YaCTHOCTHU
B OECKOHEUYHYIO JAECATHYHYIO JIPpOOb);

— CpPaBHMBATh U yNOPSAJOUYMBATH pALlMOHAIbHBIEC YUCIA;

— OKPYIJISATh YHCIIA,

— BBINOJHATh TPUKUAKY W OLEHKY pe3yibTara BBIYMCICHUM, OLIEHKY
3HAYECHUI YMCIIOBBIX BBIPAKECHUM;

— BBINOJIHATH JICUCTBUS CO CTENEHSIMU C HATYPaJbHBIMU MTOKA3ATENSIMH;

— T[PUMEHATh NPU3HAKU JEIMMOCTH, PAa3J0KEHUE Ha MHOXKHUTEIH
HaTypaJIbHBIX YHCEN,

— pelIaTh MPaKTUKO-OPUEHTHUPOBAHHBIC 33/1a4M, CBSI3aHHBIC C OTHOLICHUEM
BEJIMYUH, MPONOPUMOHAIBHOCTHIO) BEJMYMUH, ITPOLUEHTAMHU; HWHTEPIPETUPOBATH
pE3yJIbTAThl PELMICHUA 3aJ1a4 C YYETOM OTPAHUYCHUU, CBA3AHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AJire0panvecKue BbIPAKEHUS

— UCIOJIB30BAaTh ANTeOpanvecKyr0 TEPMUHOJIOTHUIO M CUMBOJIMKY, IIPUMEHSITh
e€ B IIpoliecce OCBOCHUS yueOHOTO MaTepuana,;
— HaXOJUTh 3HAYEHUsS OYKBEHHBIX BBIPAKEHUM NP 3aJlaHHBIX 3HAYEHUSX
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MIEPEMEHHBIX;

— BBINOJIHATH MPE0oOpa3OBaHMS IIEJOTO BBIPAKEHUS B  MHOTOUYJICH
MPUBEIACHUEM TTOJIOOHBIX CIAraeMbIX, PACKPHITUEM CKOOOK;

— BBIIOJHATh YMHOXXEHHE OJHOWIECHA HA MHOTOWIEH M MHOTOYIEHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJipaTa pa3HOCTH;

— OCYIUIECTBJISTh PA3JIOKEHUE MHOTOWICHOB HAa MHOMXHUTEIU C MOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIET0 MHOKHUTEIS, TPYIITUPOBKH CIaraeMbIX, TPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOKEHUS;

— MPUMEHSTH TPEOOPa30BAHUSI MHOTOWICHOB JIJIsl PEILICHUS] PA3JIMYHbBIX 3aa4
U3 MaTEMAaTUKHU, CMEKHBIX IPEAMETOB, U3 PEaTbHON MPAKTUKU;

— HCHOJI30BaTh CBOMCTBA CTENEHEW C HATYpPaJbHBIMU MOKA3aTEJSIMU IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUS U HEPAaBEHCTBA:

— pemaTh JUHEHWHBIC YPAaBHEHHS C OJHOW MEPEMEHHOM, MPUMEHSS MPaBUIIA
[Iepexo1a OT UCXOAHOTO YPaBHEHUS K PaBHOCUIBHOMY eMy. IIpoBepsaTs, sABiseTCA
JIM YUCJI0 KOPHEM YPAaBHEHUS;

— MPUMEHSATH rpapuuecKre METOJIbl IIPU PEIICHUHN JIMHEHHBIX YpaBHEHUH U
UX CUCTEM;

— noaAOUpaTh MPUMEPHI MApP YHUCEN, SBJISIOMIMUXCS PEHICHHUEM JHHEHHOTro
YPaBHEHUS C ABYMs IIEPEMEHHBIMY,

— CTPOUTH B KOOPJWHATHOM IJIOCKOCTH TpaUK JTMHEHHOTO YpaBHEHHUS C
JIBYMsI TI€PEMEHHBIMH; IOJIb3YSICh TpadUKOM, NPHUBOJUTH MPUMEPHI PEIIECHUS
YpaBHEHUS,

— pemaTrb CUCTEMBI JBYX JUHEWHBIX YPABHEHHU C IBYMs ITIEPEMECHHBIMH, B
TOM 4YHCIIe Tpaduueck;,

— COCTaBJATh M pelaTh JIMHEMHOE YPAaBHEHUE WA CUCTEMY JIMHEMHBIX
YPaBHEHMM MO YCIOBHIO 3a7a4U, HHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4H I1OJIyYECHHBIN pe3yJIbTar.

Koopaunarel u rpagpuxku. @yHKUMU

—Ha KOOPJMHATHOW TMPsAMOW M300pakaTh TOYKH, COOTBETCTBYIOLIUE
3aJlaHHBIM KOOpJAMHATaM, JIy4d, OTPE3KH, HMHTEPBAJIbI; 3alKMChIBATH YHCIIOBBHIE
IPOMEXYTKH Ha aJIreOpanveckoM SI3bIKE;

— OTMEYaTh B KOOPJIMHATHOM TMJIOCKOCTHU TOYKH IO 3a/IaHHBIM KOOPJIMHATAM;
CTpOUTH Tpadpuky TMHEHHBIX GyHKUUNA. CTpOUTh rpaduk GYyHKIUU Y = X;

— OIKCBHIBaTh C TOMOIIBIO (PYHKIHMHA HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMsI, pPACCTOSHUE; LI€HA, KOJUYECTBO, CTOMMOCTH;
MIPOU3BOIUTEIILHOCTD, BpeMsi, 00BEM pabOTHI;

— HaXOJUTh 3HaueHue QyHKIUHU [0 3HAYEHUIO €€ apryMEHTa,;

— MOHUMATh TpaduuecKuil crnocoO NpeacTaBICHUs U aHan3a UH(OpMaIUy;
U3BJIEKATh U MHTEPIPETUPOBATH MH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
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U 3aBUCUMOCTEH.
8 KJIACC

Yucja 1 BBIYMCJIEHUS .

— HCII0JIb30BATh HayajbHbIE MPEJCTABICHUS O MHOXECTBE JEHCTBUTENIBHBIX
YHCell AJisl CPAaBHEHUS, OKPYTJIICHUS U BBIUMCIICHUI; U300paxaTh JCHCTBUTEIbHBIC
Yucia TOYKaMU Ha KOOPIMHATHON NPSIMOM;

— NPUMEHSATH MOHATHE apUPMETHUYECKOIO KBAJPATHOTO KOPHS; HAXOAWUTH
KBaJIpaTHbIE KOPHHU, HCIIONB3YysA MPH HEOOXOTUMOCTU KaJbKYJATOP; BBITOIHSATH
npeoOpa3oBaHusl BBIPAKEHUN, COJIEPXKALIUX KBaJpATHbIE KOPHH, HCIIONIb3YS
CBOMCTBA KOPHEW;

— HCIOJIB30BATh 3aIMCH OOJIBIINX U MAJIBIX YUCEJN C IOMOIIbIO JECATUYHBIX
npobeit u creneneit uucia 10;

AJuire0panvecKue BbIPaKEeHUS

— TMPUMEHATHh MOHATHE CTENEHH C LEeJIbIM I0KAa3aTeleM, BBIIOIHSTh
npeoOpa3oBaHus BbIPAXKEHUI, COAEPKAIUX CTEIIEHH C LIETBIM MOKa3aTeleM;

— BBIIIOJIHATH TOKJECTBEHHBIC MPEOOPa30BaHMsl PALIMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE IMPaBUJI ACHCTBUI HaJ MHOTOUYJIEHAMH U aJIreOpanyecKUMH IpoOsIMH;

— pacKiaabIBaTh KBAJAPATHBIN TPEXWIEH HA MHOXKHUTEIIH;

— MPUMEHSATH PE0O0Pa30BaAHUS BBIPAXKEHUM I PELIEHUS pa3IUYHbIX 3aja4
U3 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTHUKHU.

9 KUIIACC
YpaBHeHMs U HEPABEHCTBA!

— peliaTh JUHEWHbIC, KBaJApaTHbIC YPAaBHEHUS U pallUOHAJIbHBIC YPaBHEHUS,
CBOJSILLIMECS K HUM, CUCTEMBI IByX YPAaBHEHH C IByMsI IEPEMEHHBIMH;

— IPOBOAUTH MPOCTEUIINE UCCIICIOBAHUS YPABHEHNUN U CUCTEM YPABHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM T'padUUECKUX MpeACTaBICHUM (yCTaHABIUBATh, UMEET
JIM ypaBHEHUE WIIA CUCTEMA YPABHEHUN PELICHHUS, €CIIM UMEET, TO CKOJIBKO, U TIp.);

— MEePEeXOAUTh OT CIIOBECHOM (HhOPMYJIMPOBKHU 3a7auu K €€ anredpanyeckoit
MOJEIN C TIOMONIbIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJyYEHHBII pe3ybTarT;

— NPUMEHSTHh CBOMCTBA YHUCIOBBIX HEPABEHCTB ISl CPABHEHUS, OIICHKHU;
pelIarh JMHEWHBbIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBI, JaBaTh
rpadUyecKyr0 WJUTIOCTPALIMI0 MHOXKECTBA pPEIICHUNM HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DOYHKIUU:

— MMOHUMATh M UCIOJIB30BaTh (PYHKIIMOHAIbHBIE MOHITUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUEHHUS); ONpPENEsITh 3HAYeHHE (YHKIUH MO 3HAYCHUIO
apryMeHTa; ONpeaeNsTh CBOMCTBA GyHKUIUHU 110 €€ rpaduKy;
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. k
— CTPOUTH rpadUKH IEMEHTAPHBIX PYHKIUN BUAA Y ==Y = x2,y=x3,y=

Vx, Y = |X|;ONHACHIBATh CBOMCTBA YMCIOBOU (DYHKIHH 1O €€ TpaduKy.
10 KITACC

Yuciaa v BLIYUCJICHUA

— CpaBHUBATh U YIOPAIOYMBATh PALIMOHATIBHBIC U UPPAIlMOHAJIBHBIC YU CIIA,;

— BBIMOJHATh apU(PMETHUCCKUE JCHCTBHUS C PAMOHAIBHBIMH YHCIAMU,
coyeTas YCTHbIE M NUCbMEHHBIE MNPUEMBI, BBINOJHITH BBIYHACICHUSA C
HMppaloOHaIbHBIMU YUCIIAMU;

— HAXOJWTh 3HAYECHUSA CTENEHEW C LEIbIMHA IOKa3aTels MU U KOPHEH;
BBIYHCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKCHUN;

— OKPYIJISITh JECUCTBUTEIIBHBIC YHWCJA, BBINIOJHATH MPUKUIKY pE3yJbTaTa
BBIYHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA:

— pelaTh JUHEHHbIE U KBaJpaTHbIC YPABHEHUS, YPABHEHHMSI, CBOJSAIIUECS K
HUM, IIPpOCTENIINE TPOOHO-PALIMOHAIbHBIE YPABHEHMUS;

— pemaTh CUCTEMBI BYX JUHEHHBIX YpaBHEHUU C ABYMS IEPEMEHHBIMU H
CUCTEMBI JIBYX YPAaBHEHHUM, B KOTOPBIX OJJHO YPaBHEHUE HE SABISCTCS JTUHEHHBIM;

— pemarh TEKCTOBBIE 3a/layd aireOpandeckuM CrocoOOM C IOMOIIBIO
COCTABJICHHSI YPAaBHEHUS WU CUCTEMBI IBYX YPaBHEHUH C ABYMS IEPEMEHHBIMH;

— IPOBOJIMTH ITPOCTEUILINE UCCIIEIOBAHUS YPABHEHUI U CUCTEM YPABHEHUM, B
TOM YHCJIE C TPUMEHEHUEM IrpaUyecKuX NpeICTaBIeHU (YCTaHABIMBATh, UMEET
JIM YpPAaBHEHHE UJIM CUCTEMA YPABHEHHM pELIEHUs, €CIIM UMEET, TO CKOJIbKO, U TIP.);

— pelarth JIMHEHHbIE HEPAaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA; M300pakaThb
pElIeHre HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alUCHIBaTh PEIICHHUE C MOMOIIbIO
CHUMBOJIOB;

— pemarb CHUCTEMBI JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO;, M300pa)xkaTh pEIICHUE CHUCTEMBbI
HEPaBEHCTB Ha YMCJIOBOM IIPSIMOi, 3alIUCHIBATh PEIIEHUE C TIOMOLIBIO CHMBOJIOB;

— MCIOJIb30BaTh HEPABEHCTBA NPU PEIICHUH Pa3JIMYHBIX 3a/1ay.

DYyHKIUU:

— pacro3HaBaTh (PyHKIMHU HU3y4YeHHBIX BUAOB. [loka3biBaTh cxemMaTHUeCKU
pacIoyioKeHUue Ha KOOPJAMHATHOM IJIOCKOCTH TpadukoB GyHKIuW Buma: y = KX,

- K .2 — 2y = - .
y—kx+b,y—;,y—ax +bx + ¢,y =x2y =V, Y = |X| B 3aBUCHMOCTH OT 3HAYCHHi

K03((PUIIMEHTOB; ONMKCHIBATH CBOMCTBA (DYHKIIHIA,

— CTPOUTH U U300paKaTh CXEMATHUECKH TPpaPUKUA KBaIPATUIHBIX (PYHKITUH,
OTMMKCHIBATh CBOWCTBA KBAJPATHUHBIX (PYHKITHH 10 UX Tpadukam;

— pacro3HaBaTh KBAAPATUIHYIO (PYHKIIHIO TIO0 JopMyJIie, TPUBOIUTH IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON KU3HU, PU3UKU, TEOMETPUH;

Apudmerndeckasi U reoMeTpUYECKasi NPOrPeCcCHH;
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— pacrno3HaBaThb apUPMETHUECKYI0O M TI'€OMETPUUYECKYIO0 MPOTPECCUM IpU
pa3HBIX CIIOCO0AX 3a/IaHus;

— BBIIOJHATh BBIYMCIEHUS C HCIOJIB30BAaHUEM (OpMyJT N-TO UJeHA
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX N UJICHOB;

— u300pakaTh WIEHBI IOCJIEAOBATEIBHOCTH TOYKAMU Ha KOOPJIMHATHOU
IJIOCKOCTH;

— pelaTh 3aa4M, CBA3AHHBIEC C YHCIIOBBIMU IIOCIEA0BATEIBHOCTIMHU, B TOM
YHCIIe 33/1a4U U3 PEaIbHOM JKU3HHU (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, UPPOBBIX
TEXHOJIOTHUH).

2. Copaepixkanue y4eOHOTo nmpeaMeTa «AJireopa»
7 Kaacc
(3-it rox 00yuenust Ha ypoBae O0O0)

Pa3nen 1. Uncna u Boruncienns. Paunonansublie uncaa (25 1)

IloHATHE paLIMOHAIIBHOTO YHCIIA.

ApudpmeTrnueckue JeMCTBUS ¢ palliOHAIbHBIMU YHUCIAMH.

CpaBHeHue, ynopsii04YMBaHuE PalliOHAIbHBIX YHACEIL.

CreneHb ¢ HaTypaJIbHBIM IIOKA3aTEIIEM.

Pemenne oCHOBHBIX 3a7]a4 Ha JPOOH, MIPOLUEHTHI U3 PEAIbHON MPAKTUKH.
[Ipu3HaKu IETMMOCTH, Pa3JIOKEHUSI HA MHOKUATEIN HATYPaIbHbIX YHCEIL.
Peanbuble 3aBucuMoctu. [Ipsimast u oOpaTHast MPONOPLMOHATBHOCTH.

Paznen 2. Auredpanyeckue Bbipa:keHus (27 1)

bykBenHble BplpaxkeHus. l[lepemenHble. JlonmycThMble 3HAUYEHUsS MEPEMEHHBIX.
DopMyIIbI.

[IpeoOpa3zoBanne OYKBEHHBIX BBIPAKEHUH, PACKpPBITHE CKOOOK W TpHUBEIECHUE
0JIOOHBIX ClaraeMbiXx.

CBOICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENEM.

MHuorowiensl. CrokeHHe, BBIUMTAHUE, YMHOXEHHE MHOTO4YJIEHOB. POpMyIibl
COKpaILEHHOIO0 YMHOXEHHUs. Pa3iioxkenrne MHOrOWIEHOB Ha MHOKHUTEH.

Paznen 3. YpaBHeHusi u HepaBeHcTBa (20 1)

VYpaBHeHue, npaBuiia NpeoOpa3oBaHusl ypaBHEHUS, PABHOCHJIBHOCTh YPaBHEHUH.
JluHenHOe ypaBHEHHME C OJHOW IEPEMEHHOM, PELICHUE JIMHEHHBIX YPaBHEHMU.
Pewenne 3a1a4y ¢ nOMOIIBIO YPaBHEHUM.

JluneitHoe ypaBHEHUE C ABYMS TIEPEMEHHBIMU U €r0 TpaduK.

CucremMa JBYX JIMHEMHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMHU.

Pemenne cuctem ypaBHEHH cl1OCOOOM MOACTaHOBKU U CIIOCOOOM CIIOKEHUS.
Paznea 4. Koopaunarel 1 rpagpuku. @ynkuuu (24 4)

Koopaunara Touky Ha MpSMOW.
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UucnoBble npomMexyTku. PaccrosiHue Mexay HAByMsl TOYKaMU KOOPAMHATHOU
IIPSAMOM.

[IpsiMmoyrosibHast cucTeMa KOOpJAMHAT Ha TIUIOCKOCTH. [lpumepsl rpadukos,
3alaHHbIX (popmyiamu. UTeHne rpadikoB peaibHBIX 3aBUCHMOCTEH.

[Tonsitue pynkuuu. ['padux pynkuuu. CBoiicTBa GyHKIUM.

Jluneitnas ¢yunkmus. [loctpoenue rpaduka nuHerHoN GyHkiuu. ['paduk dyHKIMN
y = [x.

Pa3znea 5. IloBTopenne u 00001menue (6 4)

[ToBTOpEHNE OCHOBHBIX TOHATHI U METOJIOB Kypca 7 Kiacca, 000011eHne 3HAaHUM.

Ilpumepniie 6uodbl deamenpHOCMU 00YHAIOUUXCA

— 00BbsICHEHHE 3HAUEHUS MMOHATHH ((hOpMYJIMPOBAHKE OTNPEICTIECHUN);

— JI0Ka3aTeJIbCTBO U OMPOBEPKEHHUE C MMOMOIIHI0 KOHTPIIPHUMEPOB;

— pellieHre TEKCTOBBIX 3a/1a4 apu(hMETUYECKUMHU CTIOCO0aMH;

— (hopMyIMpPOBAHKE NMPABUII (B paMKaX U3y4YE€HHOTIO);

— yreHue (Op¢odMUYECKH W TPaMMATUYECKU BEPHOE) MATEMATHUYECKUX
3aMuce;

— aHajgM3 TeKCTa 3ajaud, TnepedopMyIHpOBKa YCIOBHS, H3BICUCHHE
Heo0XxoauMoN MH(OpMAIUK, MOJIETUPOBAHKUE YCIOBHS MPU IMOMOIIM BU3YaTbHBIX
orop (CXeM, PHCYHKOB, peaIbHBIX PEIMETOB);

— MOCTPOEHUE JIOTUYECKUX LIETTOYEK PACCYKIACHHUIA;

— KpUTHYECKass OIlIeHKa ¢ O0OOCHOBaHHWE TIOJYYEHHOIO  OTBETa,
OCYIIECTBIICHUE CAMOKOHTPOJIS,;

— MPOBEJIEHUE HECIOKHBIX MCCIEIOBAHUNA — B paMKaX U3y4eHHOTrO (B T.4. C
HCITIOJIb30BAaHUEM KAJIBKYJISITOPA, KOMITBIOTEPA);

— NoA00p U MPUBEEHUE MPUMEPOB C OMOPOI HA COLUAIBHO-OBITOBOM OTIBIT.
U np.

IlpumepHasi TeMaTHYeCKAasi © TEPMUHOJIOTHYECKAS JTEKCHKA

IIpumepHuvie cnosa u cro8ocouemanuis

AnreOpandeckuil croco0 pemieHusi 3amad, OyKBEHHasl 3aluCh CBOWCTB
JEUCTBUN HAJ YWCIaMH, BBIUYMCICHHUS C PaAlMOHAIBHBIMUA YHCIIaMH, Tpadwukw,
npoOb, KOMOWHATOPHBIC 33/Ja4d, KOOPJAMHATHI, KOPHU YPaBHEHHUS, MHOTOYJICHBI,
MHOXECTBA TOYEK Ha KOOPJWHATHOH IIJIOCKOCTH, MHOXKECTBa TOYCK Ha
KOOPJIMHATHOW  TIpsIMOM,  OOpaTHas  MPOTOPIUOHAIBHOCTh,  OJHOYWICHHI,
MEPECTAaHOBKH, NIPE0Opa3oBaHNe OYKBEHHBIX BBHIPAKECHHM, MTPUBEIECHUE TI0I00HBIX
CllaraeMbIX, TPOMW3BEICHWE W YacTHOC CTCNCHEH, TPOIEHTHI, IpsMas
MPOMOPIIMOHAILHOCTh, PACKPBITHE CKOOOK, pacCTOSHUE MEXIy TOYKaMU
KOOPJAMHATHOU NIPSAMOM, PEIIEHHE 3a/1a4 C IOMOILbIO YPABHEHU M, CBOWCTBA CTEIICHU
C HaTypaJbHBIM IOKa3aTeJIeM, CIIOKCHUE M BHIYUTAHUE MHOTOYJICHOB, CPDAaBHCHHE
npo0el, CTaTUCTUIECKNE XapaKTePUCTUKU, CTETICHb C HATypaJbHBIM TTOKA3aTelIeM,
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CTENEHb CTEIEHU, IPOU3BENEHUS U IpOOU, YMHOKEHUE OJHOWIEHA (MHOIOWIEHA)
Ha MHOTOWIEH, ypaBHEHUE, (POPMYJIbI KBaipaTa CyMMBI U KBaJlpaTa pa3HOCTH.

IIpumepnvie ghpa3zvl

MBI BBISICHWIN, KAKUE BETUYHHBI HA3bIBAIOT MPSIMO MPOMOPIIMOHAIBHBIMHU.

51 MOry IpHUBECTH IPUMEPHI MTPSIMO MPONOPLUOHAIBHBIX BETUYHH.

Mpl cpenanu  3anmuch  oOmed Qopmyisbl OpSAMO  MPONOPLHMOHAIBHON
3aBHCHUMOCTH.

S wmory  (3arpynHsitoch)  chopMynaMpoBaTh  CBOMCTBO  MpPsIMO
IPONOPIIMOHAIIBHBIX BEJIMYHUH.

S npusen(a) mpuMep NPONOPLMM M Ha3Bajga €€ KpallHUE WU CpeaHHe
BEJIMYMHBI.

Mpbl HaxoawiIM IUIONIaAb NPSIMOYTOJIbHHKA. JlJI 3TOro Mbl MU3MEPHIINA €ro
CTOPOHBI, @ IOTOM IIEPEMHOKUIIN TOJyUYHUBIIHECS YNCTA.

Ha pucynke Mbl BuguMm rpaduk QyHkmmu Y=rX. Ham Hy>KHO TOCTpPOUTH
rpaduk, cummeTpuuHbiii JanHomy ocu Oy. Ham mpencrtout 3ammcats popmysoi
¢yHKuIo rpaduka, KOTOPbIA MBI IOCTPOUM.

Mp1 Oyzaem pemaTh CUCTEMY YPaBHEHUN CITOCOOOM MOJICTAHOBKH.

Mpl 3HaeM, 4TO cyMMa JBYX JpoOell, 3HaMEHaTeJIeM KOTOPBIX SIBISETCS

. 1 .
yucino 3, paBHa 4. Pa3zHocTh 3THX JpoOed paBHa 15. Ham mpencrout HaTh

YUCTUTEIU ITUX APOOEii.

S coctaBmii(a) IO PUCYHKY CHCTEMY YPABHEHUH.

IIpumepHuvie 66160001

Anrebpa TecHO cBsi3aHa ¢ apudMeTrkoi. OHAa BO3HMKJIA B IPEBHUE BpEMEHa
B pe3yJbTaTe MOMCKOB OOIIMX CXEM PEeUICHUs MOXO0XKUX apruMETUYECKUX 3a/aad.
Ectes nBa cmocoba 3amucu ApoOHBIX uucen. VX MOXHO 3amuchiBaTh B BUIE
JECATUYHBIX U B BHJIC OOBIKHOBEHHBIX JAp00OeH. 3HAUNT, HY’)KHO YMETh CpaBHUBAThH
4KCIIa, 3alTMCaHHBIC B 10001 13 3Tux popm. HykHO yMeTh MPOBOIUTH BBIUMCIICHUS,
€CJIM CPEM YUCE, C KOTOPHIMHU HA/IO BHITIOJHUTEH apU(PMETHICCKUE TCHUCTBUS, €CTh
U OOBIKHOBEHHBIC, U JECATUYHBIE ApoOu. C MOHATHEM APOOU CBSI3aHO TOHSITHE
npoiieHTa. YToObl pemath 3a7a4i Ha MPOIEHTHI, Hal0 CBOOOJHO MEPEXOIUTh OT
Jpo0eil K poIieHTaM U Ha00OPOT — OT MPOIEHTOB K APOOSIM.

Cpennee apudmeTnueckoe psiia YUCeNl — 3TO YaCTHOE OT JCJICHUS] CyMMBI
ATUX YUCEJ Ha UX KOJIMYECTBO.

Mopma — 3TO 4HUCIO psAaa, KOTOPOE BCTPEUYAETCS B ATOM PSJIy Yallle BCETO
(manboree 4acTo).

Pazmax — 3TO OAMH W3 CTAaTUCTHUYECKUX IIOKA3aTeICH pa3Inyus, WIH
paz0Opoca. DTO pa3HOCTh MEXy HAUOOJBIITUM W HAaUMEHBIIIUM 3HAYEHUSIMU Psa
JTAHHBIX.

dopmyina iomaau npsaMoyroibHuka — S=ab. OHa BeIpakaeT COOTHOIIICHHE
MKy IUIOMIAAbI0 S M JUIMHAMU CTOpPOH & W D. JIig HaxoXaeHWs IUIONIaan
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NPSIMOYTOJIbHUKA HAJ0 U3MEPUTh €r0 CTOPOHBI M MEPEMHOXUThH MOJYYUBIIHECS
yucha.

Q@opmysla TyTH pPAaBHOMEPHOTO JBWKEHHS — S=Vt. OHa BbIpaxkaer
3aBUCUMOCTh PACCTOSIHUSA S OT CKOPOCTH JIBMXKEHUS V U BpeMeHH L. DTo riaBHOE
COOTHOIIIEHHE MEXK]Ty PACCTOSTHUEM, CKOPOCThIO U BPEMEHEM JBUKEHUS TTO3BOJISIET
10 JIIOOBIM JIByM M3 YKA3aHHBIX BEJIMUYMUH HAWTU TPETHIO C TOMOUILIO BHIYUCICHUM.

B ObITy Kakmprii demoBek (PaKkTUYECKH MONIB3yeTcs (GOPMYJIOH CTOMMOCTH
NOKYNKHU. J[J1s1 3TOro 11eHa ToBapa yMHOKaeTCs Ha KOJIMYECTBO KYTUIEHHOT'O TOBapa.
Hampumep, 1meHa OAHOro KWJOrpaMMa caxapa YMHOXKAETCS Ha KOJIMYECTBO
KYIJICHHBIX KIJIOTpaMMOB. Eciii cTonMocTh OKynku 0003HaunTh OykBoi C, eHy
ToBapa OYyKBOW C, a KOJMYECTBO KYIUIEHHOTO TOBapa OykKBOW M, To dopmymy
CTOMMOCTH MOKYIIKM MOHO 3anucath Tak: C=cm.

[Ipu BbIUMCIIEHUSIX 110 (HOpMyJIaM BMECTO OYKB MOKHO TMOJICTABIISITh Pa3HbIC
yucna. Hampumep, B dopmyne S=Vt BpeMs M CKOPOCTh MOTYT MEHSThbCS. B
3aBUCUMOCTH OT 3TOro OYAET MEHSTHCS pacCcTosHUE. Takue HU3MEHSIONIUecs
BEJIMYMHBI HA3BIBAIOT MEPEMEHHBIMH BeJIMUYMHAMU. ByKBBI B popMyIie, KOTOPHIMU
OHM 0003HAYEHBI, HA3bIBAIOT MEPEMEHHBIMHU.

JIBe BEIMYMHBI HA3bIBAIOT MPAMO MNPONOPLHOHAIBHBIMH, €CIIH IpHU
YBEJIMYEHUH OJHOM U3 HUX B HECKOJBKO Pa3 JIpyrasi yBEIUUYUBAETCS BO CTOJIBKO K€
pa3. OO6paTHO MPOMOPIUOHATILHBIMA HA3bIBAIOT JBE BEIWYHUHBI, IIPU YBEIMUYCHUU
OJIHOW U3 HUX B HECKOJIBKO pa3 Apyrasi yMEHbIIIAETCS BO CTOJIBKO XKE pas.

a Cc a_c¢
Ecan otHOIICHHME ZpaBHO OTHOIIICHUIO E’TO PaBCHCTBO ;:E Ha3bIBAIOT

TIPOTIOPIIUEH.

Korma 3amauy pemaror anreOpawmdeckuM CIIOCOOOM, TO YCIIOBHUE 3ajaqd
MpeXe BCETrO MEPEBOAAT Ha S3bIK MaTeMaTHKU. [IepBbIif mar Takoro nepeBoaa —
BBeJCHHWE OYKBBI i1 00O3HAYEHUS KaKOW-ITHMOO HEM3BECTHOW BeIWYWHBI. B
pe3ynbTaTe MmepeBojia OOBIYHO TOJIyYaeTCsl PaBEHCTBO, cojaepikariee OyKBy. DTO
PaBEHCTBO HA3BIBAIOT YPAaBHCHHUEM.

8 kiacc
(4-it rox 00yuenust Ha ypoBHe O0O0)

Pazgea 1. Yncaa u Bpruncienus. Ksagparusie kopuu (22 4)

KBanparHsiili KOpEeHb U3 UKCIA.

[lonsitTue 00  uwppanumoHalbHOM  yucie.  Jlecatuunble  TPUOIMKEHUS
UppaLMOHAIBHBIX YUCET.

HelictBuTtenbHble yncia. CpaBHEHUE ACHCTBUTEIIbHBIX YUCET.

ApudmeTrueckuii KBaJipaTHbIM KOPEHb.

VYpaBHeHHE BUIA X 2= a.

CpoiicTBa apudmeTHuecKuX KBaJpaTHbIX KopHeu. [IpeoOpazoBaHHMe YHUCIOBBIX
BBIPAXEHUN, COAECPIKAIIMNX KBAaIPATHBIE KOPHHU.
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Pa3nen 2. Uncaa v BorunciaeHusi. Ctenens ¢ meabiM nokasaresem (11 4)
CremneHb ¢ UEIbIM IMOKA3ATENIEM.

CrangapTHas 3anuch yucia.

Pasmepsl 00BEKTOB OKpyXkaromero Mupa (OT 3JIEMEHTApHBIX YacTHIl 10
KOCMHUYECKHX O0OBEKTOB), JUIUTEIBHOCTh IPOIIECCOB B OKPYKAIOILIEM MHpE.
CBONCTBa CTENEHHU C LEIbIM IT0KA3ATEIEM.

Pasznea 3. Auredpandeckue Bpipaxkenusi. Kaaparuoiii tpéxuiieH (7 4)
KBaapatHbil TpéxwieH. Pa3ioxkeHne KBagpaTHOrO TPEXWICHA HA MHOKUTEIIN.
Pa3znen 4. Auredopanyeckue BolpaxeHusi. Ajredpandeckasi Apoos (22 4)
Anrebpandeckast apoOb. JlomycThMble 3HAUYEHUS TEPEMEHHBIX, BXOMSIIUX B
anreOpandeckue BbIpakeHUs. OCHOBHOE CBOICTBO anredOpandeckoi ApoOu.
Coxkparienue apooeii.

CrnoxxeHue, BbIYMTAHHWE, YMHOXXEHHE U JIeJieHHE anreOpanyeckux JapoOei.
[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEpKAIUX allreOpandeckue Jpoou.

Paznen S. IloBTopeHue u 00001menune(6 1)

[ToBTOpEHNE OCHOBHBIX MOHATHM U METOJIOB Kypca 8 Kilacca, 000011eHre 3HaHUH.

Ilpumepnsie 6uodvl deamerbHoCmMU 00YUAIOULUXCA'

— 00BsICHEHNE 3HAUYEHUSI MOHATUH ((HOPMYTUPOBAHKE OINPENEIICHUN);

— JI0Ka3aTeIbCTBO U OIIPOBEPIKEHUE € TOMOILBIO KOHTPIIPUMEPOB;

— pelleHrE TEKCTOBBIX 3aa4 apu(pMETUYECKUMH CIIOCO0AMH;

— (hopMyIMpPOBAHKE NMPABUII (B paMKaX U3y4YE€HHOTIO);

— yreHue (OpPO’MUYECKHM U TIpaMMaTUYECKH BEPHOE) MaTEeMaTHYECKHX
3aMucem;

— aHajuM3 TeKCTa 3ajaud, nepedopMyIHpOBKa YCJIOBHS, H3BICUYECHUE
HeoOXoauMol nH(pOpMaluu, MOJECIUPOBAHNUE YCIOBUS MPU MOMOIIM BU3YaJbHBIX
orop (CXeM, PUCYHKOB, peabHBIX IPEIMETOR);

— IIOCTPOEHUE JIOTHYECKHUX LIETIOYEK PACCYKICHUM;

— KpUTHYECKass OLEHKa ¢ OOOCHOBAaHHWE TIOJyYEHHOIO  OTBETa,
OCYLIECTBJIEHUE CAMOKOHTPOJIS;

— MPOBE/ICHNE HECTIOKHBIX HCCIEA0BAHUN — B paMKaX M3y4Ye€HHOro (B T.4. C
UCITIOJIb30BAaHUEM KAJIbKYJISITOPA, KOMIIBIOTEPA);

— 1oa00p U MPUBEJCHUE MPUMEPOB C OMOPON HA COLIMATILHO-OBITOBOM OIIBIT.
U np.

IIpumepHasi TeMaTHYecKasi U TEPMUHOJIOTHYECKAS JIEKCUKA

IIpumepHvie cnosa u c1060couemanus

Anrebpandeckue ApoOH, BEPOSTHOCTh CIYy4YalHOTO COOBITHS, BBIHECEHHUE
OOIIero MHOXKUTENS 3a CKOOKHM, 3a/Jaya O HaxOXKICHHUHM CTOPOHBI KBajpara,
UppalMOHATIbHBIE YHWCIA, KBAaJpaTHbIE KOPHHU, KyOWYECKHH KOpPEHb, OCHOBHOE
CBOMCTBO JpoOu, MpeoOpa3oBaHHE BBIPAKEHHM, Pa3iI0KEHWE MHOTOWICHOB Ha
MHOJKUTENH, Pa3I0OKeHNE Ha MHOXKUTENN ¢ MIPUMEHEHUEM HECKOJIbKHX CIOCO00B,
pelIeHre ypaBHEHUH C MOMOIIbIO Pa3IOkKEHUsI HA MHOXKHUTENH, CBOMCTBA CTENEHH C
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HEeNBIM  TOKa3aTeleM,  CiIy4ailHble  COOBITHS,  CIIO)KeHHE  (BBIYMTAHUE)
anredbpandeckux Ipobeit, cnocod rpynmnupoBKH, CTENEHb C LIETIbIM MOKa3aTeleM,
teopema [ludaropa, ymHOXKEHUE (IeieHne) anredpandeckux apoodeit, hopMybl
pa3HOCTU U CyMMBI KyOOB, (popMyJia pa3sHOCTH KBaIPaTOB, YaCTOTA U BEPOATHOCTb,
4acTOTa CIy4aifHOTO COOBITHSI.

Ipumepnvie ghpa3zvl

Mgl 3anucany pacnpeeuTeIbHOEe CBOMCTBO YMHOKEHHS B TOM BHUJE, Kak
OHO TIPUMEHSIETCS JIJIsl BBIHECEHHUST 00IIIETO MHOXKHUTEIIS 32 CKOOKH.

S mpouwtan(a) ¢opmyny Tak: cymMma KyOOB JABYX UMCeld paBHa
MIPOM3BEICHUIO CYyMMBI 3THX YHCEJ U HEMOJIHOTO KBajpaTa NX Pa3HOCTH.

S1 Ha30BY IPHUEMBI, PU TIOMOIIHA KOTOPHIX MHOTOUYJICH MOKHO Pa3JI0XKHUTh HA
MHO>KUTEJH.

Pa3noxeHne Ha MHOXKHUTENN — 3TO OCHOBHAs 33Jlaya TEOPUU MHOTOUYJICHOB.

IIpumepnvie 6160001

CymiecTByeT MeNnblid psAa NpUEMOB IS PA3NOKEHHS MHOTOWICHOB Ha
MHOUTENU. OJIMH U3 TAKUX IPUEMOB — BBIHECEHHE O0IIET0 MHOXKUTEIIS 32 CKOOKH.
OT0 TpeoOpa3oBaHKE BBIMOIHIECTCS HAa OCHOBE PACIpeNeIUTEeFHOTO CBOMCTBA —
KaK ¥ YMHO)XCHHE MHOrouieHa Ha ojHowIieH. Ho B ciyyae BbIHECEHMsI 3a CKOOKHU
3TO CBOMCTBO NPUMEHSETCS CIPaBa HaJEBO.

Mpsl paccMOTpenu pasHble MPUEMBI, MPU TOMOIIM KOTOPBIX MHOTOWICH
MOKHO Pa3JIO)KUTh HA MHOYKUTEJIM: BBIHECEHHE OOILIEr0 MHOXHUTEINS 3a CKOOKH,
Croco0 TPYNIUPOBKH, NpUMEHEHHE (OPMYT COKpamEHHOTO YMHOXEHus. B
CIIOKHBIX CIIydasX HaJlo MPUMEHSTh HECKOJIBbKO MpuéMoB. He cymecTtByeT o0mux
OpaBWJ JJII YCTAHOBJIGHHS TOrO, KAaKHE€ CIOCOObl M B KakOM HOpSAKE Halo
npUMEHATh. Takke He Bceraa MOXKHO Pa3lIoKHTh MHOTOWIEH Ha MHOXUTeTH. Ho
€CTh HEKOTOpbIE PEKOMEHIALINU, KOTOPbIE Ha/l0 YUYUTHIBaTh. ECIIM MOKHO BBIHECTH
3a CKOOKH OOIINII MHOKHTENb, TO 3TO HY>KHO cAenaTh. Hago mocMoTpeTh, MOKHO
JIM BOCTIOJIb30BATHCS KAKOM-HUOY b (hopMyJIoii: 1) eciu nuMeeTcs IByHIEH, TO HAaJ0
MIPOBEPUTD, MOYKHO JIU IPUMEHUTH (POPMYITY Pa3HOCTH (CyMMBI) KyOOB, 2) €CJIH €CTh
TpEXUIIEH, TO HAJI0 MPOBEPUTH, MOXKHO JIM CBEPHYTH €ro B KBaJpar AByuseHa. Eciu
HE yAaércs MNpPUMEHUTh (OPMYJbl COKPAIIEHHOTO YMHOXEHHsS, TO HaJo
nonpoOoBaTh HCIIOJIB30BaTh CHocod TpynmupoBku. Korga pasznoxeHne Ha
MHOKUTEJIM 3aBEpIICHO, HAI0 MPOBEPUTHh IMOJYYCHHBIH pe3ylbTaT ¢ MOMOIIBIO
YMHOXEHHSL.

9 kaacc
(5-if rox o0yuenusi Ha yposHe O0OQ0)

Paznen 1. YpaBHenusi u HepaBeHcTBa. KBagparubie ypaBuenus (17 1)
KBanparnoe ypaBHenue. HenosiHoe kBagpaTHOE ypaBHEHHUE.
dopmyia KOpHEN KBagpaTHOro ypaBHeHus. Teopema Buera.
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Pemiennie ypaBHeHui, cBoasIIMXCS K KBajapaTHbIM. Ilpocreiimuie apoOHO-
palMOHAIbHBIE YPABHEHHS.

Pemenune TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO KBaIPATHBIX YPABHEHU.

Pasznen 2. YpaBHenns u HepaBeHcTBa. Cucrembl ypaBHenui (15 1)

JIuneliHOe ypaBHEHHE C JByMsl IEPEMEHHBIMU, €ro rpauk, IPUMEphl PEIICHUs
YPAaBHEHUH B LENBIX YACIIAX.

Pemenne cucrem NByX JIMHEWHBIX YPaBHEHHUM C JBYyMs nepemMeHHbIMU. [Ipumepsl
pELICHUS CUCTEM HEIMHEMHBIX YPABHEHH C IBYMs IIEPEMEHHBIMHU.

['padmyeckas uWHTEpHpeTansi ypaBHEHHS C JIByMS TEPEMEHHBIMH U CHCTEM
YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

Pemenune TeKCTOBBIX 3a/1a4 C IOMOIIBIO CUCTEM YPABHEHUM.

Pa3znen 3. YpaBHenus u HepaBeHncTBa. HepaBencrsa (14 4)

UucioBble HEPABEHCTBA U UX CBOKCTBA.

HepaBeHCTBO ¢ 01HOM NTepeMEeHHON. JInHEHbIE HEPABEHCTBA C OJJHOM IEPEMEHHON
n nx pemeHne. CHCTEMBbl JIMHEMHBIX HEPABEHCTB C OJHOM IMEPEMEHHOM M HX
peuieHue.

N300paxkeHne penieHusl JHUHEMHOro HEpaBEHCTBA M HMX CHUCTEM Ha YHCIOBOM
IIPSIMOM.

Paznen 4. ®ynkuun. OcHOBHBbIE MOHATHS (6 1)

[Tonstue ¢ynkuuu. OOIACTh ONMPENETIEHUS U MHOKECTBO 3HAUYCHHU (PYHKIUU.
CrniocoObl 3a/1anus PyHKITHIA.

I'padux ¢pynkuun. CBoiicTBa GyHKUINHU, UX OTOOpaxKeHue Ha rpaduke.

Pazgen 5. ®ynkunu. Yucnosbie pynxumnu (10 u)

Urenne u mnoctpoenune rpadukoB QyHkiui. [Ipumepbr rpaduxoB GyHKIHIA,
OTpaXaroLUX peagbHbIE MPOIIECCHI.

@OyHKIMH, ONUCHIBAIOIINE MPSIMYIO U 00paTHYIO MPONOPIMOHATIbHbIE 3aBUCUMOCTH,
ux rpaduku. ['unepdouna.

I'padux GpyHKIMM y = X2

Oynkumn y = x2,y = x3, y = VX, y = |x|; rpaduueckoe pelneHne ypaBHeHHil 1
CHUCTEM ypPaBHEHUU.

Pa3znen 6. IloBTopenue u 00001menue (6 4)

[ToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B KYpcoB 7, 8, 9 kimaccoB, 00001IeHE
3HAHUU

IlIpumepnoie 6uovl dessmerbHOCHU 00YHAIOUIUXCA '

— 00BsICHEHUE 3HAUYCHUSI IOHATUH ((HOPMYTUPOBAHKE OMIPEICIICHUN);

— JIOKa3aTeIbCTBO U OMIPOBEPIKEHUE C TTIOMOIIBIO KOHTPIPUMEPOB;

— pelleHre TEKCTOBBIX 3aa4 apu(pMETUYECKUMH CTIOCO0aMH;

— dhopMyIMpOBaHKE MPABUJII (B paMKaX U3y4YE€HHOTO);

— ureHue (OphOANMUYECKHM U TpaMMaTUYECKH BEPHOE) MAaTeMaTHYECKHUX
3aMucei;
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— aHaIM3 TEKCTa 3a7aud, nepeopMyIUpOBKa YCIOBHUS, H3BICYECHUE
HEoO0X0oauMol nH(GOpPMaLlMU, MOJECIUPOBAHNUE YCIOBUS MPU MOMOIIM BU3YaJbHBIX
orop (CXeM, PUCYHKOB, peajbHBIX MPEIMETOR);

— IIOCTPOEHHME JIOTUYECKHUX LIETIOYEK PACCYKIACHNN;

—  KpUTHYEcKass OIlIeHKa ¢ O0OOCHOBaHHE TIOJYYEHHOIO  OTBETa,
OCYILIECTBIICHUE CAMOKOHTPOJIS;

— NPOBEJECHUE HECIIOKHBIX MCCIIEIOBAHUN — B paMKaX U3yYEHHOTO (B T.4. C
HCIIOJIb30BAaHUEM KAJIbKYJISITOPA, KOMITBIOTEPA);

— oA00p ¥ MPUBEICHUE MPUMEPOB C OTIOPOH HA COIMAIILHO-OBITOBOM OTIBIT.
N np.

IIpumepHas TeMaTU4ecKasi 1 TEPMUHOJIOTHYCCKAS JTEKCHKA

IIpumepnvle cnosa u cioeocouemanus

I'padux nuHEHHOTO ypaBHEHHS C ABYMS MEPEMEHHBIMH, Tpaduk (HyHKIINUH,
JEWCTBUTEIBHBIE YUCIIA, T0KA3aTEIbCTBO HEPABEHCTB, 33a4yd HA KOOPAMHATHOMU
IJIOCKOCTH, KBaIpAaTHbIE YpaBHEHUS, JTUHEHAs (QYyHKUHMS, TUHEITHOE YpaBHEHUE C
JIBYMsI IEPEMEHHBIMU, TMHEWHBIE HEPABEHCTBA, HEMOJIHBIE KBAAPATHBIE YPABHEHUS],
HEPABEHCTBA, PA3JI0KEHUE KBAIPATHOTO TPEXUJIEHA HA MHOKUTEIH, PEIICHHE 3a/1a4
C IOMOULIBI0 CHCTEM YpaBHEHHH, pEUICHHE CUCTEM YpaBHEHUH CIOCOOOM
IOJICTAHOBKHU (CJIOXEHHs), C TOYHOCTBIO [0..., CBOMCTBAa HEPABEHCTB, CBOMCTBA
(yHKLIHMH, CUCTEMBl YPAaBHEHUW, CJOXKHBIE SKCHEPUMEHTHI, (opmysia KOpHEH
KBaJIpaTHOTO ypaBHEHMUSI, UTEHUE TPaPUKOB.

IIpumepnvie gppazvi

@yukius T Ha3pIBaeTCS BO3pacCTarolIell Ha MHOXECTBE X, €CJIM OOJIbIIEMY
3HAYEHUIO apryMEHTa COOTBETCTBYET Oouibliee 3HaUeHUE (DYHKIUU.

Ecnu Ha Bceil obnactu onpeneneHus (PyHKIUS BO3PACTAET, TO €€ Ha3bIBAIOT
BO3pacTaroiiei QyHKIHeH, a eciu yObIBaeT — TO yObIBaroiel (GyHKIIMEH.

DYHKIMI0, B3pAaCTaOIIY0 HA MHOXKECTBE X WJIA YOBIBAIOIIYIO HA MHOKECTBE
X, Ha3bIBAIOT MOHOTOHHOM (PYHKIIMEN Ha MHOXKECTBE X.

Ham HyxHO yKka3zaTh 007acTh ONpeAesieHus U 00J1acTh 3HAaUCHU (PYHKITUH.
MBpbI TOJDKHBI HAUTH MPOMEXKYTKH, Ha KOTOPbIX GyHKuus f yObiBaeT, Bo3pacraer u
COXPAaHSET MOCTOSHHOE 3HAYCHHUE.

A roros(a) (Mory, HE MOTY, 3aTPyAHSIOCH, XO4y) JOKa3aTh: €CIH YETHAS
(GyHKLIMST MOHOTOHHA Ha TMOJIOKUTEIBHOW 4YacTU 00JIaCTU ONpeNesieHHs, TO OHa
UMEET MPOTUBOMNOJIOKHBIA XapakTep MOHOTOHHOCTM HAa OTPULIATEIBHON YacTH
00J1acTu OoTpeeeHusl.

Mp1 chopmynupoBaiiv OnpeiesIeHre BO3pacTaroliei U yobIBaroIieil (QyHKIuii
Ha MHOKecTBe X. Ham Hy»XHO mpUBECTH MPUMEPHI BO3PACTAIOINICH U YOBIBAIOIEH
GyHKLIHA.

51 Mory OOBSICHUTB, B YEM COCTOUT OCOOEHHOCTH Tpaduka 4€THON QyHKIHH
Y IPUBECTH MPUMEPHI YETHON U HEUETHON (QYHKILIUU.
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S rortoB(a) OTBETUTh HA BOMNPOC O TOM, Kakas (YHKUMS HA3bIBAECTCS
OTPaHWYEHHON U HEOIrPAHUYEHHOM.

S 3aTpyIHAIOCH IPUBECTH NPUMEPHI PYHKIIUU, OTPAHUYEHHON CHU3Y.

IIpumepHvie 661600061

®ynkius f Ha3pIBaeTCs BO3pacTaroield Ha MHOYKECTBE X, €CIIU JIIS JTFOOBIX
JIBYX 3HaU€HU aprymenTa X1 u X2 MHO)kecTBa X, TaKUX, UTO X2 >X1, BBIMOJTHAETCS
HepaBeHCTBO f(X2) >f(X1). @ynkius f HaspiBaeTCs yObIBAIOIICH HAa MHOMKECTBE X,
€CJIM JJIs1 IOOBIX IBYX 3HauY€HMM aprymenTa X1 u X2 MHOkecTBa X, TaKHX, YTO X2
>X1, BeinoHseTcst HepaBeHcTBo f(X2) <f(x1).

Mpbl 3HaeM HEKOTOphIE CBOMCTBA MOHOTOHHBIX (QyHKIMK. MoOHOTOHHAs
GyHKIHS KaXI0€ CBOE 3HAYCHHWE NPUHUMACT JHIIb NP OJHOM 3HAYCHUU
aprymenrta. Ecmu ¢ynkius y=f(X) sBusercss Bo3pacraromieii (yObIBaroIeii), TO
¢yakuus Y= f(X) sBusercss yOwiBatomieit (Bo3pactaromieii). Cymma JIBYX
BO3pACTAlOIIUX (PYHKIUN SBISETCS BO3pacTarolled (QyHKUMEH, a cyMMa JABYX
yObIBaroIuX QyHKIHMIA siBisieTcs yobiBatomei ¢pynkiuei. Eciu 00e ¢pynkmu f u g
BO3pacTaInye win ooe yosBaromue, To pyakmus @ (X)=f(g(x)) — Bo3pacrarommas

¢yukuus. Eciu pynknus y=f(X) MoHOTOHHA Ha MHOXECTBE X U COXPAHSET HA 3TOM

1 g

MHO>KECTBE 3HaK, TO (PYHKIIHSI g(x)z%ﬂa MHO>KeCTBE X UMEET MPOTUBOIOJIOKHBIH
XapaKTep MOHOTOHHOCTH.

Oyukius f HaspBaeTcs uéTHOW, ecnmu s Jroboro XED(f) Bepno

paBeHcTBO f(—x)=f(x). ®ynkmwms f Ha3pIBaeTcs HeuéTHOM, eciu s Jodoro XED(F)

BepHO paBeHCTBO f(—x)= —f(x).

10 kaace
(6-it rox 00yuenust Ha ypoHe O0O0)

Paznen 1. UYncaa u Berunciienus. JleiicrBurenbubie unciaa (13 1)
PanmonanbHble uuclia, UppalMoOHAJIbHBIE YHCJA, KOHEUYHbIE W OECKOHECUHBIC
JeCATUYHBIC ApoOor. MHOXKECTBO JICUCTBUTENBHBIX YUCEN; JCHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JeCATUYHBIE IpoOu. B3auMHO OHO3HAYHOE COOTBETCTBUE
MEXK]Ty MHOECTBOM JICUCTBUTEIbHBIX YUCET U MHOKECTBOM TOYEK KOOPJUHATHOM
MPSIMOM.

CpaBHeHUE  JIEUCTBUTENBHBIX  YHCel,  apudMeTH4YeCKue  JCHCTBUS  C
NEeUCTBUTEILHBIMU YUCIIAMU.

[TpubnmxénHoe 3HaYeHUE BETUYUHBI, TOUHOCTH MPUOIFKCHHUS.

Oxkpyrienue yncen. [Ipukuka u olieHKa pe3yJIbTaTOB BEIYMCICHUH.

Pa3nesn 2. YpaBHeHUsI 1 HEPABEHCTBA. YPaBHEHMS ¢ 0JIHOI nepemeHHoii (19
1)

JInnenHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASAIIMXCS K JUHEUHBIM.
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KBagpatHoe ypaBHeHue. PelieHne ypaBHEHHN, CBOASIIMXCS K KBaJIpaTHBIM.
bukBanpaTrHbie ypaBHEHUS.

[IpuMepsl pemieHUs YpaBHEHUM TPEThEW U YETBEPTOU CTEIIEHEW PA3JIOKEHHEM Ha
MHOKUTEU.

Pemenue aqpoOHO-paliMoOHaIbHBIX YpaBHEHUH.

Pelienne TeKCTOBBIX 3a/1a4 aareOpanyeckumM METOI0M.

Pasznen 3. YpaBHenuns u HepaBeHcTBa. Cucrembl ypaBHenuni (19 1)

JluneitHoe ypaBHEHUE C ABYMS IEPEMEHHBIMU U €r0 rpaduK.

CucteMa JBYX JMHEWHBIX ypaBHEHUU C ABYMs NMEPEMEHHBIMU U €€ pEIICHUE.
Pemenne cucteM AByX ypaBHEHUH, OJTHO U3 KOTOPBIX JIMHEWHOE, & APYTrO€ — BTOPOM
CTEIICHH.

['padrueckas mHTEpIIpETAINS CHCTEMBI YPAaBHCHHN C JBYMS IEPEMEHHBIMH.
Paznen 4. YpaBHenusi u HepaBeHcTBa. HepaBencrna (214)

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

JInHelHbIe HEPABEHCTBA C OJIHOW MEPEMEHHOM U UX PELICHHUE.

CucTeMbl JIMHENHBIX HEPABEHCTB C OJHON NEPEMEHHON U UX PEIICHUE.
KBazgpaTHbie HEpaBEHCTBA U UX PEIICHUE.

['paduueckass wHTEepHpeTanuss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
[IEPEMEHHBIMH.

Paznen 5. ®ynkuum (21 9)

KBaaparuunas ¢pynkius, e€ rpaduxk u cBoiictsa. [Tapaboia, koopArHATHI BEPIIUHbI
napadoJibl, 0Cb CHMMETPUHU MapalOIbl.

CrenenHple (DYHKIIMM C HATypaJbHBIMU TMOKazaTensiMd 2 U 3, ux rpaduxku u
CBOMCTBA.

I'paduku Gynkimit: y =kx,y =kx +b, y =§, y=x2,y=x3y=vVx y=|x|
Paznen 6. YncaoBblie mocjenoBareabHocT (21 4)

[TousiTEe YNCIIOBOU MOCIIENOBATEIHLHOCTH.

3amanue Mociaen0BaTeIbHOCTH PEKYPPEHTHON (hopmyioit u popmyIioi N-ro diieHa.
Apudmernueckas U TeoMeTpuueckas mporpeccur. DopMynbl N-ro  YieHa
apu(PpMETUIECKON U TeOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N YJIEHOB.
N300pakenne wWieHOB apu(hMETUYECKON U TE€OMETPUUECKONU POTPECCHil TOUKaMU
Ha KOOPAUHATHOM IIJIOCKOCTH.

JIMHEWHBIN U 3KCTIOHEHIIUATIBbHBIN POCT.

CnoxHbIE NPOLICHTHI.

Paznen 7. IloBTopeHue, 000011eHHe, CUCTEMATH3AIUS 3HAHUM (22 4)

Uucna u BeruMcieHus (3anuch, CpaBHEHHE, IEUCTBUA C IEHCTBUTEILHBIMU
YUCJIaMU, YUCJIOBAs MPsiMasi; TPOLICHThI, OTHOIIEHUS, MPOTIOPIIMH; OKPYTJIEHHUE,
PUOIMKCHUE, OIICHKA; PEIICHUE TEKCTOBBIX 33J1a4 apu(PMETHICCKHM CITIOCOOOM).

Ilpumepnuwie 6uodvl deamenrbHoOCIMU 00YUAIOULUXCA '
— 00BsICHEHUE 3HAUYCHUS IOHATUH ((HOPMYITUPOBAHKE OMIPEICIICHUN);
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— JI0Ka3aTeIbCTBO U OMPOBEPKEHUE C TOMOILBIO KOHTPIIPUMEPOB;

— pelIeHne TeKCTOBBIX 3a7a4 apu(METUYECKUMHU CIOCOOaMU;

— hopMyHpoBaHUE TTpaBUJI (B paMKaxX U3y4eHHOTO);

— yTteHne (OpPO’MUYECKH U TpaMMaTHYECKH BEPHOE) MaTeMaTHYECKHX
3aIMcen;

— aHaIM3 TEKCTa 3ajaud, MepedOopMyTUPOBKA YCIOBUS, H3BICUCHUE
HeoOXoauMol nH(GOpPMaIlMU, MOJCIUPOBAHNUE YCIOBUS MPU TOMOIIM BU3YaJTbHBIX
orop (CXeM, PUCYHKOB, peajbHBIX MPEIMETOR);

— MOCTPOEHUE JIOTUYECKUX LIETIOYEK PACCYKIACHUIA;

— KpUTHYECKass OIeHKa W O0OCHOBaHME IIOJYYEHHOTO  OTBETA,
OCYIIECTBJICHUE CAMOKOHTPOJIS;

— MPOBEICHNE HECIOXKHBIX HCCIEAOBAHUN — B paMKaX M3y4eHHOTro (B T.4. C
UCIIOJIb30BaHUEM KaJIbKYJIATOPa, KOMIBIOTEPA);

— MOA00p U MPUBEJECHUE MPUMEPOB C OMOPOIN HAa COLMAIIBHO-OBITOBOM OIBIT.
N np.

IIpumepHasi TeMaTH4YecKasi U TEPMUHOJIOTHYECKAS JTEKCHKA

IIpumepHnvie cnoea u crosocouemanuisi

ApudmeTrueckas Mporpeccus, BEpOSITHOCTb, BHIOOPOUHBIE HMCCIIEI0BaHUS,
reoMeTpuyecKass Mporpeccusi, THCTOrpaMMma, Trpauueckoe Hccle0BaHNe
YpaBHEHUSA, WHTEPBANBHBIA  psAl, KBaApatudHas (QYHKIHUS, KBaJpaTHBIC
HEPaBEHCTBA, Mapaboa, mapabdoJoul, MPOLUEHTH! (IPOCThIE, CIIOKHBIE), MPOTHO3,
parroHaIbHbIEC BBIPAKEHUS, CUCTEMbl YPAaBHEHUH, CUCTEMBI YPaBHEHUHN C JByMs
NEPEMEHHBIMH, CTaTUCTHKA, CTAaTHCTUYECKOE OIICHMBaHHE, ypaBHEHUE (Liejble,
JTpoOHBIC), XapaKTePUCTHKA pa30poca, YNCIOBBIE MTOCIEA0BATEIIHHOCTH.

IIpumepnvie gppazvi

51 Mory oOBSICHUTB Ha TIpUMeEpe, Kak MocTpouTh rpaduk GyHkimu Y=Ff(—x) u
rpaduk ¢pynknuu Y= —f(—x), 3Has rpaduk ynkuuu y=f(x).

51 mMory 00OCHOBaTh, Kak BBINOJIHAETCS MOCTPOCHHE TpaPUKOB (DYHKIIHU
g=If(x)l u g=f(Ixl).

Ham Hy»HO HaliTH K0d()(HUIMEHTH KBaapaTuuHol GyHKIuu y=ax2+ bx + c,
3Has, 4To e€ rpaduk mpoxoauT yepe3 Touku A (0;2), B (2;0), C (3;8).

Mpb1 pemanu ypaBHEHUs C OJHOM MepecMEeHOM, 00€ 4acTH KOTOPBIX ObLIH
LEJNBIMHU BBIpQXXCHUAMHU. Takue ypaBHEHHs Ha3bIBAIOTCS LEIBIMU YPABHEHUSIMHU.

51 Mory/3aTpynHAIOCH/HE MOTY C(hHOPMYIHPOBATH OMpPEIEICHUE JTHHEHHOTO
HEPaBEHCTBA C ABYMsI IEPEMEHHBIMU U IPUBECTH MPUMEPHI.

51 mMory/3aTpyAHSIOCh/HE MOTY OTBETHTb Ha BOIPOC O TOM, KaKylo (GuUrypy
MIPEJICTaBIISIET MHOKECTBO TOUYEK KOOPAWHATHON TUIOCKOCTH, KOOPAMHATHI KOTOPBIX
— peUIeHHs CUCTEMbI TMHEHHBIX HEPaBEHCTB.

bl MOTy aTh OIpEICIICHUE BO3pACTAIOIIECH (yOnIBaro1eit)
MIOCIIEI0BATEIHLHOCTH ¥ IPUBECTH MPUMEPHI.

S xouy cpopMyIUpOBATH NPUHIIUI MATEMATUYECKON UHIYKIIHH.
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S wMory OTBEeTUTh Ha BOOPOC O TOM, B KaKuUX MPOMEKYTKaX
TPUTOHOMETpHUUYECKUE QYHKIIUN IPUHUMAIOT MOJOXKUTENIbHbIE 3HAUEHUS, a B KAKHX
— OTpHULIATEIbHbIC 3HAUCHHUSI.

S Mory OOBACHUTH, UTO Ha3bIBACTCA MEPHOAOM (YHKIMM U HaA3BaTh
OCHOBHOM MEPHOJT KAKI0M TPUTOHOMETPUUECKON (PYHKIIUU.

3HaHWEe 3aKOHOB TPUTOHOMETPUYECKUX (YHKIMU TOMOTaeT pemiarh
IPOCTEHIIe TPUTOHOMETPUUECKHUE YPaBHEHUS, yPaBHEHUS, B KOTOPBIX O] 3HAKOM
TPUTOHOMETPUUECKUX (PYHKITUI CoJIepKaTCsl IEpEMEHHBIE.

IIpumepHnuie 661600061

DYHKITHI0, KOTOPYIO MOYKHO 3a1aTh (hOpMYJIOi BUAA y=ax?+ bx + ¢, rae a#
0, Ha3BIBAIOT KBAAPATUIHON (yHKITUEH.

JTro6y10 KBagpaTHUHYIO QyHKIHMIO Y=ax 2+ bx + ¢ MOXkHO 3a1aTh GOpMyYJI0i
Buaa y=a(x—m)?2+n.

PaccMoTpuMm BakHoe cBolcTBO mapabonbl. [Ipu BpamieHun BOKpPYT OCH
CUMMETpuHU Tmapabona omuceiBaeT ¢Gurypy — mapabosious. Eciu BHYTpeHHIOIO
NOBEPXHOCTh Mapabosoua cenaTh 3epKalbHON U HAaIlPpaBUTh HA HEE IyUOK JIydeH,
napajuleIbHBIX OCH, TO OTpaXEHHbIE Y4l coOepyTcs B OAHOM Touke — (oKyce.
Ecnu napabonnueckoe 3epkaiio HarpaBuTh Ha ColiHLe, TO Temneparypa B pokyce
OKa)KETCsl TAKOM BBICOKOM, YTO MOKHO OyAeT pacIiulaBUTh MeTaul. Eciu ucTouHuk
CBETa TMOMECTUTh B (OKyce, TO OTpaKEHHBIE OT 3EPKAIBbHON TMOBEPXHOCTH
napabosoua JIydd OKAa3bIBaIOTCS HAIpPaBICHHBIMHM MMApajuyieIbHO €ro OCH U He
paccenBaroTCs. DTO CBOMCTBO MCIOJIB3YETCS NMPU HU3TOTOBICHUH MPOXKEKTOPOB U
aBTOMOOMJIBHBIX (ap.

YroObl moctpouth rpaduk ¢ynkuun Y=If(x)l, ecim wusBecteH rpaduk
¢yskmun y=f(X), Hy)KHO TIOCTaBUTh Ha MeCTe Ty ero 4acth, rae f(x)=0, u
CUMMETPUYHO 0TOOPa3UTh OTHOCUTEIBHO OCH X IPYTYIO ero yacTh, rae f(x) )<O0.

YroObl moctpouth rpaduk ¢yukuun Y=If(x)l, ecim wusBecteH rpaduk
¢ysakmmn y=f(x), Hy)KHO OCTaBUTh Ha MecTe Ty 4acTh rpaduka pyHkun y=f(x),
KOTOpasi COOTBETCTBYET HEOTPHUIATEILHON YacT 00acTh onpeneiacHus: QyHKIUN
y=f(x). OTpa3uB 3Ty 4acTh CHMMETPUYHO OTHOCHTEIBLHO OCH Y, TOJIYYUM APYTYIO
4acTh Tpaduka, COOTBETCTBYIOIIYIO OTPULIATENLHON YacTH 00JIaCTH OMpPEIETICHUS.

[lenoe ypaBHEHHE ¢ OJHOW NMEPEMEHHOM — 3TO ypPaBHEHHUE, JIEBas U IIpaBas
Y4acTH KOTOPOTO — IIEJIbIE BHIPAXKECHUS.

[Ipn pemennu 3ama4vl Mbl TPUMEHUIM TpapUUEeCKHil CIOCO0 pEemeHUs
CUCTEMBI ABYX ypaBHEHUH ¢ ABYyMs niepeMeHHbIMU. OH COCTOUT B TOM, YTO CTPOSIT
rpaduky 000MX YpPaBHEHHUI U HAXOAUT KOOPAMHATHI OOLIMX TOYEK ITUX TpadUKOB.
Ho rpaduueckuii cmoco0 IMO3BONSET HAWTH PEIICHHE CHCTEMBI TOJIBKO
PUOINKEHHO.

JIroOyto cucTemy IBYX JIMHEWHBIX YPaBHEHHM C IBYMSI IEPEMEHHBIMU MOYKHO
pelnTh CIOCOOOM TMOJICTAHOBKM WM crocoboM cioxkeHus. Ho mo-apyromy
MPOUCXOJUT C CUCTEeMaMU YpaBHEHUU Oojiee BBICOKMX cTeneHel. [[ns Hux Her
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o0mMX crnocoOoB pemieHus. JIMip HEKOTOpble U3 HUX MOXKHO PELIUTh CIIOCOOOM
MOJICTAHOBKH HJIM CLIOCOOOM CIIOKEHHUS.

[TocnenoBaTenbHOCTh, B KOTOPOM KaKAbIA MOCICAYIOIIMN YjieH OOoJIbIe
IPEABIIYIIEro, Ha3bIBaeTCA Bo3pacraromen. llocnenoBaTenpHOCTh, B KOTOPOU
KaXKIbIM TOCTIEAYIOUINI YJIeH MEHbIIE MPEAbIAYIIET0, Ha3bIBACTCs yOBIBAIOLIEH.

[TocnenoBarenpHOCTh (AaN) Ha3bIBA€TCA OrPAHUYEHHOM CBEPXY, €CIIU
CYIIECTBYET TAKO€ YUCIO M, 4TO an<MIpu J000M N.

[locnenoBarenbHOCTh (@N) HA3bIBAE€TCS OrPAaHUYECHHOW CHU3Y, €CIIH
CYILIECTBYET TaKOE YHUCIIO P, YTO aN=Prpu Jt000M N.

[locnenoBarenpbHOCTh, OIPAaHUYEHHAs CBEPXY M CHHU3Y, Ha3bIBACTCS
OTrpaHUYECHHON TOCJIEI0BATEIbHOCTBIO.

Kaxxapiit unen apudmMeTuueckoil mporpeccuu, Ha4uHasi CO BTOPOTO, SIBIISETCS
CpeHUM apu(PMETUYECKUM MPEIbIIYIIEr0 U MOCIEAYIOIIEr0 YWICHOB.

@OyHKUIMS ¢ 00J1acThIO onpeeneHust X U 00J1acThio 3HaueHU Y Ha3bIBAeTCA
oOpatuMoil, ecid O0OpaTHOE €Ml COOTBETCTBUE MEXIAY MHOXECTBOM Y U
MHOK€CTBOM X — (DYHKIIMSL.

Ecmu ¢ynkums f oOpatmma, TO oOpaTtHOE €H COOTBETCTBHE HAa3bIBAIOT
dyHK1HEH, 0OpaTHON QyHKINY f.

KoHeuHOE MHOXECTBO, B KOTOPOM YCTAHOBJIEH HOPSAJIOK €ro 3JIEMEHTOB,
HAa3bIBAIOT IMEPECTAHOBKOM.

Pacnpenesienue yueOHbIX YaCOB M0 TEMATHYECKHUM pa3jieiamM

7 knacc
No Ha3zBanue Tembl Bcero KonTponbHbIx
n/n 4acoB pabor
1 | Yucna u BeluucieHus. ParimonaabHble yucia 25 2
2 AnreOpandecKkue BhIPKECHUS 27 2
3 VYpaBHEHUS 1 HEPABEHCTBA 20 2
4 | KoopauHatel u rpapuku. OyHKIUA 24 2
5 IToBTOpeHue u 06001IeHNE 6 1
Utoro 102 9
8 knacc
No n/n Ha3zBanue pa3nenoB u TemMbl Bcero wacoB [KOHTpOJBHBIX
paboTt
1 Uucna u Beruncienust. KBagpaTHeie KOpHU 22 2
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2 Yucna u BeruucieHus. CTeneHs ¢ HeIbIM 11 1
noKa3aresiem

3 AnreOpanyeckue BblpaxkeHUs. KBaapaTHBIi 7 -
TPEXWIECH

4 AnreOpanyeckue BBIPAKEHHUS. 22 2
Anrebpandeckas 1poob

5 [ToBTOpEeHue u 06001IeHKE 6 1

Uroro 68 6

9 knacc
Ne n/n HasBanue pa3nenoB U TEMbI Bcero wacoB [KOHTpOJIBHBIX
pabot

1 VYpaBHeHus u HepaBeHCTBA. KBagpaTHbie 17 2
ypaBHEHUS

2 YpaBHeHUS 1 HepaBeHCTBA. CUCTEMBI 15 1
YpaBHEHUU

3 VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa 14 1

4 OyHkuyn. OCHOBHBIE TOHATUS 6 -

3) Oynkiuu. Yucnosble GyHKINHA 10 1

6 [ToBTOpEeHME 1 000OIICHNE 6 1

Uroro 68 6

10 knacc
No n/n HasBanue pa3nenoB u TEMbI Bcero wacoB [KOHTpOJIBHBIX
pabor

1 Yucna u BerauciaeHus. JlelicTBUTeNbHbIC 13 1
yucia

2 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 19 1
OIHOW MEPEMEHHOMN

3 VYpaBHeHus U HepaBeHCTBA. CHUCTEMBI 19 1
YpaBHEHUU

4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 21 1

3) OyHKINHN 21 1
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6 YuciioBeIe OCIIEN0BATEILHOCTH 21

7 [ToBTOpEeHue, 06001IeHNEe, CUCTEMATH3AITUS 22
3HAHUU

Hroro 136
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TemaTHuyeckoe NVIAHUPOBAHUE

7 Knacc
No Ko OcHoBHBIE
XapakTepucTuka HaIpaBJICHUS
1/ | Pa3gensl, TEMBI BO .
NESATETLHOCTH 00YUYaIOIINUXCS | BOCIIUTATEIBLHOM
Hacos TSI TETPHOCTH
1. |Ywucnam 25 | CucreMaTu3npoBaTh nl 246,79
BBIYUCJICHUS. oboramarb 3HAHUS 00
PaloHanbHbIe OOBIKHOBEHHBIX u
qQucIa JECATUYHBIX APOOSIX.
CpaBHuBaTh u
YIOPSII0UMBaTh npobu,
npeoOpa3oBbIBas npu

HEOOXOJMMOCTU JECSTUYHBIE
npobu B  OOBIKHOBEHHBIE,
OOBIKHOBEHHbIE B
JIECSTUYHbIE, B YaCTHOCTU B
OECKOHEUHYI0  JIECSATHYHYIO

JpOOb.

[IpumeHnsaTh pa3HOOOpa3HbIE
CIOCOOBI U MPUEMBI
BBIYHCIICHHSI 3HAYEHUI
JTPOOHBIX BBIPAKCHU,

coJIepKaIuX OOBIKHOBEHHBIC
51 JIECITUYHBIE TpoOu:
3aMEHATh npu
HEOOXOAMMOCTU JCCATUYHYIO
IpoOb  OOBIKHOBEHHOW |
OOBIKHOBEHHYIO JICCSITUIHOM,
MPUBOJUTH  BBIPAXKEHHE K
dbopme, Hambosee yI0O0HOM
JUIS BBIYMCIICHUH,
npeoOpa3oBbIBaTh  JAPOOHBIE
BBIPOKCHHSI HA YMHOKCHHUE H
JIeJICHUEe JEeCATUYHBIX JApoOei
K JEHCTBUSAM C  ICIBIMH
JUCIIaMHU.

[IpuBOIUTH  YHCIIOBBIE |

OyKBEHHBIC MIPUMEPHI
CTENIEHW C  HATypaJIbHBIM
IoKa3aTeJieM, 00BIACHSIA

27




3HAYCHHUS OCHOBAHMS CTECIICHU
U TOKaszareias  CTENCHWU,
HaXOJWUTh 3HAUCHUS CTCIICHEH
Buga a™ n (a— oboe
palMoOHallbHOE 4YMCIO, N —
HATypaJIbHOE YHUCJIO).

IToanmMate CMBICA 3aIlHCH
OOJBIINX YHCEI C IIOMOIIBIO
JIECITUIHBIX npooei U

CTCICHEH quciia 10,
MPUMEHSITh MX B peajbHbBIX
CUTYaIIUsIX.

[IpumeHsTH MIPU3HAKU

JeTUMOCTH, PA3JI0OKCHHUS Ha
MHOXHUTEIIA  HATypaJbHBIX
quCel.

Pemarr 3amaum Ha 4acTu,
MPOIICHTHI, TPOIOPIIMHA, Ha
HaX0KJICHUE npodu
(mpolieHTa) OT BEIUYUHBI U
BEIMUYUHBI 1O €€ Japodu

(Ipo1IeHTY), npodu
(porieHTa), KOTOPBIN
COCTaBJISICT OJIHA BEJIMUYMHA OT
JIPYTOH. [IpuBOAUTS,
pazoupars, OIICHUBATH

pa3IuYHbIC PELICHUs, 3aIHUCH
pElIEHN TEKCTOBBIX 3a/1a4.
Pacro3naBate M OOBSICHSTE,
ONMMpasCh Ha OIpPEACICHHUS,
PsIMO TPOMOPLIMOHATBHBIE U
0o0paTHO MPOMOPIIMOHATBHBIC
3aBUCUMOCTH MEXIY
BEJINYMHAMU; MPUBOJUTH
IIPUMEPBI ITUX 3aBUCUMOCTEN
U3 pEaIbHOr0 MuUpa, U3
JIPYTUX YYEOHBIX MMPEIMETOB.
Pematp MIPAKTUKO-
OpPUEHTUPOBAaHHbBIE 33/7a4l Ha
Jpo0u, MPOLEHTHI, IPSIMYIO U
o0paTHyo
MPONOPILIMOHATILHOCTH,
PONOPIIHH.
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AnreOpanueckue
BBIPAKEHHUS

27

OBnazmers  anredpamveckoi
TEPMHUHOJIOTUEN u
CUMBOJIMKOU, IPUMEHSATH €€ B
IIPOLIECCE OCBOEHUS YUEOHOTO
Marepuana.

Haxonuts 3HAYCHUs
OYKBEHHBIX BBIPQXCHHHN MpHU
3aJlaHHbIX 3HAYEHUAX OYKB;
BBITIOJTHATh BBIYMCIICHUS TIO
dbopmynam.

BoinonssaTe nipeoOpa3zoBaHus
LEJI0Tr0 BBIPKCHHUSI B
MHOTOWICH IpUBEICHUEM
MOJIOOHBIX cllaracMbIX,
PACKPBITHEM CKOOOK.
BoITIONHATH YMHOXKEHHE
OJTHOYJICHAa HAa MHOTOWIEH U
MHOTOWIEHa Ha MHOTOYJIEH,
IIPUMEHSITh bopmy bl
KBaJpaTa CyMMBI M KBajpaTa
pa3HOCTH.

OCyIIEeCTBIATh  PA3N0KECHHUE
MHOTOWICHOB Ha MHOXHUTEJIH
NyTEM BBIHECEHHUS 32 CKOOKH
o011ero MHOKHUTEIIS,
MIPUMEHEHUS dbopmy bl
Pa3HOCTH KBaApPaToB, (popmy
COKpAILEHHOIO YMHOKEHHS.
[Ipumensaty npeobpazoBaHue
MHOTOWICHOB JIJISI PEIICHHMSI
3asa4y u3
CMEKHBIX
peaNbHOU

Pa3JIMYHbBIX
MaTeMaTHKH,
MIPEAMETOB, U3
IIPAKTUKH.
3HAaKOMUTBCA C HUCTOPHUEN
pa3BUTHA MAaTEMATUKHU.

O© N

131 4! 51 6, 71

YpaBHeHus u
HEpPAaBEHCTBA

20

Pemats nmuHEHOE ypaBHEHUE
Cc OJHOMN IIEPEMEHHON,
MPUMEHSISL TIPAaBUIIA Mepexoa
OT WCXOJIHOTO YpaBHEHUS K
paBHOCWIBHOMY eMy Ooiee

O N

131 41 51 6! 71
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npoctoro Buaa. I[IposepsTs,
ABIIAETCS JIM  KOHKPETHOE
YHCIJI0O KOPHEM YpaBHEHMUS.

[lonOupaTe mnpuMepsl map

qHCell, ABJISTFOLUXCSI
pelIeHUEM JINHENHOTO
ypaBHEHUS C JIBYMS
IIEPEMEHHBIMM.

Crpouth B KOOpPAMHATHOU
IJIOCKOCTH rpauk
JUHEHHOTO  ypaBHEHHUS C
JIBYMS [IEPEMEHHBIMY;
IIOJIB3YSICh rpaukomM,
PUBOJIUTH IpUMEPBI

pelIeHns YpaBHEHUS.

Haxoaute penieHne cucTeMbl
JBYX JINHEVMHBIX YPaBHEHUU C
JIBYMsI IIEPEMEHHBIMH.

CocraBnsaTh 151 permarb
YPaBHEHHE WU  CUCTEMY
YPaBHEHUM 10  YCIIOBHIO
3a/1a4M, UHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM

3a7a4yu MTOJTyYEHHBIN

pe3yIbTar.
Koopaunatel u 24 | Ha xoopauHatHOM mpsmoit |1, 2,3,4,6,7,8,
rpauku. U300paxkaThb TOukH, | 9
OyHKuMU COOTBETCTBYIOILIME 3aJaHHBIM

KOOpAMHATaM, JIy4H, OTPE3KH,
WHTEpBaJbl; 3alUChIBaTh HX
Ha aNredpanvecKoM S3bIKE.

OTMeuarb B KOOPAMHATHOMN

IIJIOCKOCTH TOYKH 1o
3aJJaHHBIM KOOpANHATaM;
CTPOUTH rpaK1 HECIOKHBIX
3aBUCUMOCTEH, 3aJaHHBIX
dbopmynamu, B TOM YHUCIE C
MTOMOIUIBIO U (HPOBBIX
nabopaTopuii.

IIpumensTs, H3y4yarb
IIPEUMYLIECTBA,
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UHTEPIPETHPOBATH
rpaduyeckuit croco6
NPEJICTaBICHUS W aHaln3a
pa3HOOOpa3HOW  KU3HEHHOMU

nHpopmaruu.

OcBauBatb MIOHATHE
byHKIUH, OBJIAJICBATh
(byHKITMOHATBHOM
TEPMHUHOJIOTHEMN.
Pacno3naBarp JIMHEHWHYIO
byakmuro 'y = kx + Db,

ONUCHIBaTh €€ CBOWMCTBa B
3aBUCUMOCTH OT 3HA4YCHUH
k03 durmreHToB K u b.
Crpouth rpaduku JTUHEHHOU
bynkun, pyakoun y = |x|.
Hcnonb3oBaTh udpoBeie
pecypcbl Il MOCTPOCHUSA
rpadukoB byHKUMM u
V3y4ECHUS 150, CBOWMCTB.
[IpuBOIMTH IIPUMEPBI
JIMHEMHBIX 3aBUCUMOCTEW B
pealbHBIX  Tpoleccax H
SABJICHUSIX.

[ToBTOpEHUE U
0000111eHNE

Bri6uparts, MPUMEHSITh
OLICHUBATh CIIOCOOBI
CpaBHEHHUS qucen,
BBIYHCJICHUI,
npeoOpa3oBaHU
BBIPAKECHUU, peleHns
YpPaBHEHUM.

OcylecTBIATh

CaMOKOHTPOJIb BBINOJHIEMBIX
JEUCTBUM M CaMOIPOBEPKY
pe3yJbTara BBIYHCIICHUU,
npeodpa3zoBaHUi,
MTOCTPOEHHU.

Pemate 3amaun u3 peanbHOU
KU3HU, MPUMEHSTH
MAaTEMATUYECKUE 3HAHUS IS

1,2,4,5,6,7,9
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pelieHust 3aJady U3 JAPYTux
PEIMETOB.

Pemate TekcToBBIE 3amayd,
CpPaBHUBATb, BBIOMpAThH
CIIOCOOBI PELICHUS 3a/]auu.

Hroro

102

8 kiacce

/o

Pazgenbl, TeMbl

Kon-
BO
4acoB

XapakTepucTuka
JeATEIbHOCTH 00YYarOIUXCs

OcHOBHBIC
HanpaBJICHUS
BOCIIMTATCIILHOU
JeATSIILHOCTH

Yuciaa u

BBIYVCIICHUS.
KBanpaTHseie
KOpHHU

22

PopMyIMpOBaTh
OIpEJIEIICHHE
KOpHS u3
apu(PpMETUIECKOTO
KBaJpaTHOTO KOPHSI.
[IpumeHsTH OIlEepaLnIo
U3BJICYCHUS KBaJpaTHOTO
KOpPHSl M3 4YHuCla, UCIHOJIb3Ys
npu HEOO0XOJIUMOCTH
KQJIbKYJIATOP.

OueHuBathb KBaJIpaTHbIE
KOPHU ILEJBIMA YHUCIAMH H
JECATUYHBIMU IPOOSIMH.

KBaJpaTHOTO
quca,

CpaBHUBATH u
yIOpsII0UMBaTh

palMOHAJIbHbBIE u
UppalMoHalbHbIC qyuca,

3allMCAHHbIE C  MOMOIIBIO
KBaJIPaTHBIX KOPHEU.
Hccnenosars ypaBHEHHE x 2 =
a, HaXOJIUTh TOYHBIE W
NpUOIMKEHHBIE KOPHU TIPU
a>0.

HUccnenosathb CBOMCTBa
KBaJIPaTHBIX KOPHEW, TPOBOAS
YUCJIOBBIE JKCIEPUMEHTBI C
UCIIOJIb30BaHUEM
KJIbKYJISATOpa (KOMIIBIOTEPA).
Jloxa3bIBaTh CBOMCTBA

1,2,4,5,6,7,9
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apuPMETHICCKUX

KBaJpaTHBIX KOpHEW;
NPUMEHATD ux TUTST
npeoOpa30BaHUs BEIPAKCHUH.
BeimonssaTe npeoOpa3zoBaHus

BBIPAKCHUN, coZepKamx
KBaJpaTHbIE KOpHU.
BolpaxkaTh mepeMeHHbIE U3
r€OMETPUUYECKUX u
buznyeckux Gopmyi.
Boraucnsrs 3HAYEHUS
BBIPDOKEHUM,  COAEpKalIuX
KBaJpaTHbIE KOPHH,
UCITOJTB3Y S pu
HEO0O0XOJIUMOCTH
KaJIbKYJIATOD.

Hcnonb3oBaTh B xozme
peIIeHMs 3a/1a4
DJIEMCHTapHBIE
MPE/ICTABIICHUS], CBS3aHHBIC C
NPUOIMKEHHBIMU

3HAYCHUSMH BEJIUYHH.
3HAaKOMUTBCA C HUCTOpUEH
pPa3BUTHS MAaTEMATHUKHU.

Yuciaa u

BBIYHCJICHHU .

CrerneHs ¢
LEJIBIM
[MOKa3aTeJIEM

11

DopMyIMpOBaTh
ONPENENICHUE  CTENEHU C
L[E€JIBIM TIOKa3aTeJIEM.

[IpencraBnars 3aIlUCh
OOJIBIIMX W MajbIX YHCEII B
CTaHJAPTHOM BHJIE.
CpaBHUBATH yucIia 151

BEJIMUMHBI, 3aIllMCaHHBIE C
HcIoab30BanuemM crenenu 10.
HMcnonp30BaTh 3amuch YHCE
B CTaHJAPTHOM BHUJE IS
BBIPAXKEHUS pa3MepoB
00BEKTOB, JUIATEIIbHOCTH
MPOLIECCOB B OKPY>KAIOIIEM
MHUpe.

@opMyMpOBaTh, 3aIIUCHIBATD
B CHUMBOJHMYECKOU (opme u
WJLTIOCTPUPOBATH IIPUMEpaMu

1,2,4,5,6,7,9
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CBOWMCTBA CTENEHU C IIEIBIM
MOKa3aTEJIEM.

[TpuMeHsATH CBOMCTBA
CTENEHU I TpeoOpa30BaHus
BBIDAKEHUW,  COJEpHKALIUX
CTENIEHU C LEIbIM
[I0Ka3aTeseM. BrinosHATh
JNEUCTBUSA c YUCJIaMU,

3aIlIMCAHHBIMHU B CTAHIAPTHOM
BHUIC (YMHO)KGHI/IG, JACJIICHHUC,
BO3BCACHHC B CTGHGHB).

Anrebpandeckue 7 PacmosnaBate  kBaxapatHsiii | 1, 2, 3,4, 5,6, 7,
BBIpAKEHUS. TPEXUIICH, yCTaHaBJIMBaTh | 8, 9
KBagpaTHbiit BO3MOYKHOCTb ero
TPEXUICH Pa3JIoKEHUsI HA MHOYKUTEIH.
PackiragpiBaTh Ha MHOKHUTEIIN
KBaJpaTHbIM  TPEXWIEH C
HEOTPHUIATEILHBIM
JTUCKPUMHUHAHTOM.
Anre6pandeckue | 22 | 3anmceiBaTh anreOpandveckue |1, 2,4,6,7,9
BBIPKCHHUS. BBIPKCHHUS. Haxonuth
AnreOpaunyeckas 00J1acTh onpeaeIeHUs
Ipo0b PaIMOHAIIBHOTO BHIPAKECHHUSI.
BuInonHsaTe YHUCJIOBBIE

MOJICTAHOBKM M BBIYHUCIISTH
3HauYeHUEe JPOOH, B TOM YHUCIIE
C IOMOUIBIO KAJIbKYJIATOPA.
@opMynupoBaTh  OCHOBHOE
CBOMCTBO  anredpanyeckou
JIpoOU U TIPUMEHSTH €ro Jyis
npeoOpa3oBaHus IPOOEH.
BemmmonssaTe  gedcTBHA  C
anredpandyecKuMu ApoosiMu.
[IpumensTe npeoOpa3zoBaHUs
BBIDOKCHUA JIJIT  PCIICHHMS

3a1a4. Bripaxxatb
nepeMeHHsle U3 QopMyin
(pusnueckux,
reOMETPUUYECKHUX,
OTIHCHIBAIOIINX OBITOBBIE
CUTYALIHH).
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5 [ToBTOpEHUE U 6 Br16uparts, npumensts | 1,2, 3,4, 5,6, 7,
000011eHNE OLIEHUBATH cnocoOsI | 8, 9
CpaBHCHHS YHCell,
BBIYHCJICHUI,
npeodpa3oBaHUA
BBIPAKEHUU, pelieHus
YPaBHEHUM.
OcCy1IecTBIATh
CaMOKOHTPOJIb BBITIOTHSIEMBIX
JNICUCTBU W CaMOIIPOBEPKY
pe3yJibrara BBIYHCIICHUM,
npeoOpa30BaHUiA,
IIOCTPOCHHU.
Pemars 3amaun U3 peanbHON
JKU3HH, MIPUMCHSITH
MaTeMaTUUYCCKUE 3HAHMS IS
pemieHus 3aJad W3 JIPYTUX
MIPEIMETOB.
Pemiate TEKCTOBBIE 3ajayw,
CpPaBHHBATB, BBIOMpATH
CIIOCOOBI PEIICHUS 3a/1a4H.
Hroro 68
9 kaacc
No K OcCHOBHBIC
i Paznensl, ];);I- XapakTepuCTUKA JEATSILHOCTH HaIpaBJICHUS
TEMBI O0yJaroIXcs BOCITMTATEILHOMN
4acoB
NESATEeIIbHOCTH
1. | YpaBuenmsu | 17 |Pacno3HaBaTh kBajpartusie | 1,2,4,5,6,7,9
HEPaBEHCTBA. ypaBHEHUS.
KBaaparHbie 3anuceiBaTh (QopMyaTy KOpHEH
ypaBHEHHs! KBaJIPaTHOTO YPaBHEHUS, PeIiaTh

KBaJIpaTHBIC YPABHCHHA— IMOJIHBIC
N HC I10JIHBIC.

[IpoBoaute IIPOCTEUILINE
UCCIIEOBaHUS KBaJIpaTHBIX
YPaBHEHUM.

Pemate ypaBHEHHsI, CBOASIIMECS
K KBaJpaTHBIM, C TIOMOIIBIO
npeoOpa3oBaHU U 3aMEHOM
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IIEPEMEHHOM.

HabGmionate W aHanu3upoBaTh
CBS3b  MEXAY KOpPHSIMH U
Kod(puIeHTaMl  KBaJpPaTHOTO
yYpaBHEHUH.

®opmynmpoBaTh Teopemy Buera,
a TaKkKe O0OpaTHyI Teopemy,
OPUMEHSTh JTU TEOPEMBI IS
peleHus 3a/1ad.

Pemate  TekcToBBIE  3aAauu
anreOpanvyecKkum Crocooom:
HIepexoJuTh  OT  CIIOBECHOM
(hOpMyITPOBKH yCIOBUS 33]]a4H K
anreOpandyecko MoJeinu MyTEM
COCTaBJICHUS] YPABHEHHUS;, PEIIaTh

COCTaBJIEHHOE ypaBHEHHUE;
HHTEPIPETUPOBATH PE3yJIbTAT.
3HAKOMHTBCS Cc HCTOpUEN
pPa3BUTHS aJIreOpBbl.
Vpapaenus u | 15 | Pacmo3HaBaTh nmuuennste | 1,2,4,5,6,7,9
HEPaBEHCTBA. ypaBHEHUS c TBYMS
CucreMsbl MepEMEHHBIMHU.
ypaBHECHUI Crpouth rpaduKyd JTUHEHHBIX

YpaBHEHU, B TOM  YHCIE
UCIIOJIb3YSI IIU(POBBIE PECYPCHI.
Paznuuate  mapannensHble U
NEPECEKAIOIINECS MPSAMBIE IO UX
YPaBHEHUSIM.

Pemars cuctempl 1ByX JIMHEWMHBIX
YPaBHEHUM c JIBYMs
NEPEMEHHBIMU TIOJICTAHOBKON U
CII0KEHUEM.

Pematpe npocrenmme cucremsl, B
KOTOPBIX OJTHO U3 YPaBHEHUU HE
SBJISIETCS JIMHEUHBIM.

[TpuBOIUTH rpadugecKyro
UHTEPIPETALHIO pelieHus
YpaBHEHUS c JIBYMSI
MIEpPEMEHHBIMU u CHUCTEM
YpaBHEHUM C JIBYMs
IIEPEMEHHBIMU.
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Pemats TEKCTOBBIC 3a/1auu
anredpanvdeckuM crocoOoMm.

YpaBHEeHUS U
HEPABEHCTBA.
Hepasencta

14

DopMyJIMPOBATH CBOMCTBA
YU CIIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATh 170'¢ Ha
KOOPAMHATHOU IPSIMOU,
JIOKa3bIBaTh alireOpanyvecKu.
[IpuMeHATH CBOMCTBA HEPABECHCTB
B XOJI€ PELICHUS 3a7a4.

Pematp nuHeHbIE HEPABEHCTBA C
OJIHOM MEepPEMEHHOH, N300paxkaTh
pelieHue HEPABEHCTBA Ha
YUCIJIOBOW MPSIMOU.

Pemate cucrembl  TMHEMHBIX
HEPABEHCTB, U300paxkaTh
pelIeHNEe CUCTEMBI HEPABEHCTB Ha
YUCIIOBOM IIPSIMOM.

!31 4! 51 6! 7!

OyHKIUH.
OCHOBHBIE
MOHSATHUS

Hcnonb30BaTh PyHKIMOHAIBHYIO
TEPMUHOJIOTHIO U CUMBOJIHKY.
Boruucnsate 3HaueHus: (QyHKIHM,
3alaHHbIX  (opmynamu  (IpH
HEOOXOAMMOCTH  MCIIOJIL30BaTh
KaJIbKYJISITOD); COCTaBIIAATh
TaOIMILIbl 3HAYEHUN (DYHKIIMH.
Ctpouth 1O TOYKAM TpapuKu
byHKIUN.

OnuckiBaTh CBOMCTBAa (YyHKUHUU
Ha OCHOBe €€ TpaduuecKoro
PEICTaBIICHHUS.

Hcnonb3oBath GyHKIUOHATBHYIO
TEPMHUHOJIOTHIO U CUMBOJIHKY.
Hccnenosarts IIPUMEPBHI
rpaduKoB, OTPAKAOLIUX
peanbHbIe MPOIECCHl U SIBICHUS.
[IpuBOAUTHE TIpUMEPHI IIPOLIECCOB
U SBICHUH C  3aJaHHBIMU
CBOMCTBAMMU.

Hcnonbs30BaTh  KOMIBIOTEPHBIE
OpOrpaMmbl Uil MTOCTPOEHUS
rpa@ukoB QYHKIUN U U3yYEHHUS
VX CBOMCTB.

1,2,4,6,7,9
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OyHKIMU. 10
Yucnossie

byHKITUN

Pacnio3naBaTh BHIIBI M3y4aeMbIX
(GyHKIHIA. [Toka3piBaTh
CXEMAaTUYECKH TIOJIOKEHHE Ha
KOOPJIMHATHOM IUIOCKOCTH
rpadukoB QyHKIMH BUA: y = X2,
y=x3y=vVxy=|x|
Hcnonp3oBath (PyHKIHOHAIBHO-
rpaduyeckue npecTaBIeHUs s
pelleHnss W HUCCIIEJOBAHMUS
YPaBHEHUM U CUCTEM YPAaBHEHUM.
[IpumensaTh UPPOBBIE PECYPCHI
UIs ~ TOCTpPOEHUs  IpaduKoB
(yHKUIUH.

131 41 57 61 71

[ToBTOpEHUE 6
u
00001IeHNE

Bri6uparts, [IPUMEHSTD,
OIIEHUBATh CIOCOOBI CpaBHEHUS
4HUCEeI, BBIYMCJICHUH,
npeoOpa3oBaHui BBIPAKCHUH,
pELIEHNs YPaBHEHUN.
OcymecTBIATh  CaMOKOHTPOJIb
BBITIOJIHSIEMBIX IEUCTBUN u
CaMOMPOBEPKY pe3ynbTara
BBIYKCIICHUN, TpeoOpa3oBaHUil,
MTOCTPOCHMUIA.

Pemare 3amaun w3 peanbHOU
YKU3HU, IIPUMEHSTH
MAaTE€MAaTH4YECKUE 3HAHUS A
pelieHuss 3aga4 U3 JAPYIux
MPEIMETOB.

Pemiate  TekcTOBBICE  3ajauw,
CpaBHUBATH, BHIOUPATH CIOCOOBI
pelICHUs 3a0a4Hu.

1,2,4,6,7,9

Htoro 68

10 kiaacce

/o

Paznenbl, Tembl

Kou- XapakTepucTruka
BO JeSITeIbHOCTH
4acoB 00yUaroIIMXCs

OcHoBHBIE
HanpaBJICHUS
BOCITMTATSIILHOM
IeITeIbHOCTH
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Yucna n
BBIYMCJICHUS.
JIeiCTBUTEIbHBIE
qHcia

13

PasBuBars
MPEACTABIICHUS O YUCIIAX:
oT MHOECTBA

HaTypaJbHbIX YHCEN 10
MHOKECTBA
JEWCTBUTEIIBHBIX YHACEIL.

O3HaKOMHUTBCS c
BO3MOKHOCTBIO
MpeCTaBICHUS
JNIEHCTBUTENLHOTO YHCIIA
KakK 0OeCKOHEUHOU
IECATUIHOM poou,
MPUMEHSATh JECATUIHBIC
NPUOJINKEHUS
paIrmoHATBHBIX 51
HUPPAIMOHATBHBIX YHCEIL.
N3o0paxathb

JICUCTBUTEIBHBIC YHCIIa
TOYKaMH KOOPJIMHATHOU
IIPSMOM.

3anucelBaTh, CPAaBHUBATH
151 YIOPSIA0UNBATh
JIEVCTBUTEIILHBIC YUCIIA.
BrInonHsATh, coyeras
YCTHBIE U IMCbMEHHBIC
IIPUEMBI,
apupMeTHIECKUE
JIEVCTBUS c
palrOHaTbHBIMU

YU CIIaMU; HaXOJIUTh
3HAYEHHS] CTENEHEN ¢
LEJIBIMU TTOKA3aTEIsIMU U

KOpHEH; BBIYUCIIATH
3HAYCHHUS YU CIIOBBIX
BBIPAKCHU M.

ITomyunts
IIPEICTABIICHHE 0
3HAYUMOCTH
JICUCTBUTEBHBIX YHCEI B
MPAKTUYECKON

JIeATEILHOCTH YEJIOBEKa.
AHanu3upoBaTh U AenaTh
BBIBOJBI O  TOYHOCTH
NPUOJIMKEHUS

1,2,4,5,6,7,9
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JNEUCTBUTEIBHOIO YHCIIa
[IPY PELICHUU 3a7a4.
OKpyTasTh
JICUCTBUTEILHBIC 4YHCIIA,
BBIIIOJIHSATH MPUKUIKY
pe3yJibTaTa BBIYUCIICHUM,
OIICHKY 3HAYCHUH
YHCJIOBBIX BBIPAKCHUH.
3HAaKOMUTBCA C UCTOPUEH
pa3BUTHA MaTEMaTUKH.

YpaBHEeHUS U
HEPABEHCTBA.
YpaBHEHHUS C OJTHON
MIEPEMEHHOU

19

OcBauBarb, 3alOMHUHATh
u MPUMEHSITh
rpaduyueckue METOBI
npu pelieHun
YPaBHEHHU, HEPABEHCTB U
UX CUCTEM.
PacnioznaBate 1nenwsie u
JIpOOHBIE YpaBHEHUS.
Pemiate  nuHEWHBIE W
KBaJpaTHbIC YpaBHEHUS,
YpPaBHEHUS, CBOASLIUECA
K HUM, [pOCTEHIINE
JTPOOHO-pallMOHATBHBIC
YpaBHEHMUS.

[Ipennaratb BO3MOXKHBIE
CIIOCOOBI pEIICHHS
TEKCTOBBIX 3ajad,
o0CyX/IaTh UX M peuiaTh
TEKCTOBBIE 3a/1a4n
pa3HBIMH CITIOCOOAMMU.
3HAaKOMUTBCA C UCTOPHUEH
Pa3BUTHS MaTEMATUKHU.

1,2,4,5,6,7,9

YpaBHeHUs U
HEPaBEHCTBA.
CucreMbl ypaBHEHUN

19

OcBauBath U MPUMEHSTH
IPUEMBI pereHus
CUCTEMBI JIBYX JIMHEUHBIX
YpPaBHEHUHM C  JByMs
MIEPEMEHHBIMU u
CUCTEMBI JIBYX
YPaBHEHHM, B KOTOPBIX
OIHO  ypaBHEHHE  HE
ABJISICTCS JIMHEUHBIM.

!35 4! 51 6! 7!
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Hcnonb3oBark

(byHKIIMOHATIBHO-
rpaduyeckue
IpeICTaBICHUS IS
penieHus U
UCCIIETOBAHMUS

YPABHEHUM U CUCTEM.
AHanM3UpOBaTh TEKCTHI
3azad, pemarb ux
anreOpanyecKum
CIIOCOOOM:  MEPEeXOUTh
oT CJIOBECHOM
GbOpMYITUPOBKH  YCIIOBUS
3aJlayy K areopanyeckon

MOJEIHN IIyTEM
COCTaBJIEHUSI  CHUCTEMBI
YPaBHEHHI; peliaTh
COCTaB JICHHYIO CHUCTEMY
YPaBHECHU;
MHTEPIPETUPOBATH
pe3yJIbTar.

3HAKOMUTBCS C UCTOPUEN
pa3BUTHA MAaTEMATUKHU.

YpaBHeHUs U
HEpPABEHCTBA.
Hepasencta

21

Yurats, 3aMMCHIBATh,
IMIOHUMATh,
WHTEPIPETUPOBATH
HEPABEHCTBA;
HCIIOJIb30BaTh
CUMBOJIUKY 5|
TEPMUHOJIOTHIO.
BoIm1oaHATh
npeodpa3zoBaHus
HEPABEHCTB,
HCIIOJIb30BATh TS
npeodpa3oBaHUs
CBOMCTBaA YHCJIOBBIX
HEPABEHCTB.
Pacno3naBaTth JIHMHEHHBIE
u KBaJIpaTHbBIC
HEpPABEHCTRBA.

1,2,4,6,7,9
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Pematsp JIMHEUHbBIC
HEPABEHCTBA,  CHCTEMBI
JIMHEHHBIX  HEPaBEHCTB,
CHCTEMBI HEPABEHCTB,

BKJIFOUYAIOIINX
KBaJpaTHOE

HEPaBEHCTBO, W peIIaTh
HX; 00CyXKIaTh

MOJTyYEHHBIC PEIICHUS.
N3o00paxxarb  pelieHue
HEPABEHCTBA M CHUCTEMBI
HEPABCHCTB HA YMCJIOBOU
IIPSAMOH, 3aIIMChIBATH
pelmieHre ¢ IOMOIIBIO
CHUMBOJIOB.

Pematp KBaJIpaTHbIE
HEPAaBEHCTBA, HCIIOJIb3YS
rpaduueckue
MPEICTaBICHHUS.
OcBauBarh M IIPUMEHSTH
HEPAaBEHCTBA npu
pelieHnu pa3IMYHBIX
3aJa4, B TOM 4YHUCIE
MPAKTHUKO-
OpPUEHTHPOBAHHBIX.

OyHKIIUU 21 | Pacmmo3sHaBath Bunel | 1,2,3,4,5,6, 7,
u3ydaembix  QyHkmwmii; | 8, 9
WUTIOCTPUPOBATH
CXEMaTHUYECKH,

OOBSICHSITD
pacnosoxeHue Ha
KOOPANHATHOMN
MJIOCKOCTH rpadukoB

bynkuuit Buga: y = kx, y
k
:k)(+b’y:;’y:x2’y:
x3y = V%, y = |x|
3aBHCHUMOCTH oT

3HA4YECHUH

KO3 PUITMEHTOB;
OITMCKHIBATh X CBOMCTBA.
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PacnosnaBars
KBaJIpaTUUHYI0 (QYHKIIHIO
o ¢opmyie.

[IpuBOINTH [IPUMEPBI
KBaJpaTUYHBIX

3aBUCHUMOCTEHN u3
peabHOMN YKU3HU,

(bU3UKH, TEOMETPUH.
BoisiBnsiTe 1 000011aTH
ocoOeHHOCTH  Tpaduka
KBaJIpaTUYHOU (YHKIIUU
y = x%+ bx +cC.

Ctpouth M u300paxaTh
CXeMaTH4eCKu TIpaduku
KBaIPaTUYHBIX (HYHKIIUMH,
3alaHHbIX  (hopmyJaMu
BUJay =ax?,y=ax? +q,

y = akx + p)?
y = ax? +bx + c.

AHanM3upoBaTh 51
MIPUMEHSITh CBOWCTBA

W3YUYCHHBIX (DYHKIUN JJIs1
UX TMOCTPOEHUS, B TOM
qucie € TOMOUIBIO
U(PPOBBIX PECYPCOB.

Yuciosrie
OCJIENOBATEILHOCTH

21

OcBauBaTh U TPUMEHSTH
WHJICKCHBIE
0o00O3HauYeHUs, CTPOUTH
peYeBbIC BHICKA3bIBAHUS C
UCTIOJIb30BaHUEM
TEPMUHOJIOTHH,
CBSI3AHHOW C MOHSATHEM
MOCJIEIOBATEILHOCTH.
AHaNIN3UpOBATH
dbopmysry N-ro  ujieHa
MOCJIEIOBATEILHOCTH HIIH
PEKYPPEHTHYIO (OpMYyITy
U BBIYUCIATH  YJICHBI

MOCJIEAOBATEIILHOCTEH,
3aJIaHHBIX STUMH
dbopmynamu.

1,2,4,6,7,9
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VY cranaBnuBaTh
3aKOHOMEPHOCTH B
MOCTPOCHUU
MOCJICOBATEILHOCTH,
€CIIM BBINIUCAHBI TEPBBIE
HECKOJILKO €€ YJICHOB.
Pacno3naBath
apu(hMETHIECKYIO u
r€OMETPUUECKYIO
MPOTPECCUU TIPHU Pa3HBIX
croco0ax 3aJaHus.

Pematp 3a71a4u c
HCIIO0JIb30BaHUEM
dbopmyn  nN-ro  ujieHa
apu(pMeTuIeCcKon 151
r€OMETPUUECKOU
MPOTPECCHUN, CYMMBI
MEPBBIX N YJIEHOB.
N3o0paxathb YJICHBI
MTOCJIEN0BATENBHOCTH
TOYKAMU Ha
KOOPANHATHOM
IJIOCKOCTH.

PaccmarpuBars npumepsl
MPOLIECCOB U SIBIICHUU U3

peTbHOU JKU3HU,
WUTIOCTPUPYIOIIKE
M3MEHEHHE B
apu(pMeTHIeCKOn
MPOTPECCUH, B
r€OMETPUYECKOU
porpeccuu; n300paxarhb
COOTBETCTBYIOIINE
3aBUCUMOCTH
rpaduyecku.

Pemats 3a7a4H,

CBSI3aHHBIE C YKCIIOBBIMU
II0CJIEI0BATEIBbHOCTIMH,
B TOM YHCJE 3a0a4d U3
pEUIbHOW  JKU3HU c
HCTIOIb30BAHUEM
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MUMPOBBIX  TEXHOJOTUHN
(3MEeKTPOHHBIX  TAOJIHII,
rpaduyecKoro
KAJIBKYJIATOPA U T.IL.).
Pemarp  3amaunm  Ha
CJIOHBIC TIPOIICHTHI, B
TOM WYHCIIC 3aJa4yu W3
peasbHON TMpakTuKu (C
WCITOJTb30BAaHUEM
KaJIBKYJISITOPA).
3HaKOMUTBLCS C UCTOpUEH
pPa3BUTHS MaTEMaTHKH.

[ToBTOpEHME,
00001Ienue,
CHCTeMaTHU3aIus
3HAHUM

22

AKTyalIu3upoBaTh
TEPMUHOJIOTHIO u
OCHOBHBIC JICHCTBUS,
CBSI3aHHBIE C YHCJIAMH:
HaTypaJbHOE YHUCJIO,
MPOCTOE M  COCTABHOE
qucia, JIEITUMOCTh
HaTypajabHbIX quCell,
MpPU3HAKA  JICJTUMOCTH,
eJI0e 4YUCI0, MOAYJb
YyKCciaa, OOBIKHOBEHHAS U
JeCATUYHAs Ipoou,
CTaHJAPTHBIN BUJ YHCIIA,
apu(pMeTUIECKUn
KBaJpaTHbIM KOPEHB.

O© N

!31 4! 51 6! 7!

Hroro

136
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