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JInuHOCTHBIE, MeTaNpeIMeTHbIE U NPpeAMeTHbIEe pe3yJbTaThl 0CBOEHHUS Y4eOHOI 0
npeaMera

[Iporpamma oOecreynBaeT JOCTHKEHHE CIEAYIONIUX PE3YJIbTaTOB OCBOCHUS
00pa3zoBaTeIbHOM TPOrpaMMbl OCHOBHOT'O O0IIEro 00pa3oBaHUs:

JINYHOCTHBIE:
c(OpPMHPOBAHHOCTh OTBETCTBEHHOTO OTHOIIEHUS K YYEHHUIO, TOTOBHOCTh U
CIIOCOOHOCTH OOYYAaIOIMIMXCS K CaMOPa3BUTHIO M CaMOOOpa3OBaHUI0 HA OCHOBE
MOTHBAIIUU K OOYYCHHIO W MO3HAHUIO, BHIOOPY JajbHEHIIero oopasoBanus Ha Oase
OPUEHTUPOBKM B MHpe Tmpodeccuii W NpodeCCHOHANBHBIX TMPEANOYTCHUMH,
OCO3HAHHOMY TIOCTPOCHHMIO WHJIMBUAYaJIbHOW 00pa30BaTEIbHONH TPACKTOPUHU C
y4€TOM YCTOHYMBBIX ITO3HABATEIILHBIX HHTEPECOB;

c(hOpPMHPOBAHHOCTH LIEJIOCTHOTO MHUPOBO33PCHUS, COOTBETCTBYIOIIETO
COBPEMECHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOMN MPAKTHUKH;
c(OPMHPOBAHHOCTh ~KOMMYHHMKATUBHOH  KOMIIETCHTHOCTH B  OOIICHUU |
COTPYJHHYECTBE CO CBEPCTHUKAMH, CTAPUIUMU W MIIAIIIMMH, B 00pa30BaTEIbHOM,
OOIIECTBEHHO TOJIC3HOM, YUCOHO-UCCIICI0BATEIbCKOW, TBOPUECKON U IPYrUX BUAAX
NEeSTEILHOCTH,

YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOW MBICJIM B YCTHOM M MMCHhbMEHHOM peyH,
MMOHUMATh CMBICI TTOCTaBJIEHHOW 3aJa4M, BBICTpAWBaTh apryMEHTAIIMIO, NMPHUBOIUTH
IPUMEPBI K KOHTPIPUMEPHI

peACTaBICHHe O MaTeMaTHYECKOW Hayke Kak cepe YeIOBEUEeCKOH NesSTeIbHOCTH,
00 sTamax e€ pa3BUTHA, O €€ 3HAUMMOCTH JIJI Pa3BUTHS [IUBUIU3AIUY;

KPUTUYHOCTh MBIIJICHUS, YMEHHE paclo3HaBaTh JIOTUUECKH HEKOPPEKTHBIC
BBICKA3bIBaHHMS, OTJIMYATh TUIIOTE3Y OT (haKTa;

KPEaTHUBHOCTh MBIIUICHHS, UHUIIMATHBA, HAXOIUYWBOCTh, aKTUBHOCTh MPH PEIICHUH
anreOpanyecKux 3ajad;

yMEHHE KOHTPOJMPOBATh TMTPOILECC U pe3yiabTaT ydyeOHOH MaTeMaTH4eCKOU
NEeSITEILHOCTH;

CITOCOOHOCTh K 3MOIIMOHAIBHOMY BOCHPHSATHIO MaTeMAaTHYECKUX OOBEKTOB, 3aj1ad,
pELICHUH, PACCYKIACHUM.

MeTarnpeIMETHBIE:
YMEHHE CaMOCTOSATEIBHO TUIAHUPOBATH AJIbTEPHATHBHBIC IMYTH JAOCTHIKEHUS IIETEH,
OCO3HAaHHO BBIOMpaTh HambOosnee 3(PQPeKTUBHBIE CIMOCOOBI pEHICHUS YYEOHBIX U
MO3HABATEIBLHBIX 33/1a4;

YMEHHUE OCYIIECTBISATH KOHTPOJIb TIO PE3YNIBTATY M MO CHOCO0Y JACHCTBUS HA YPOBHE
MIPOU3BOJIBHOTO BHUMAaHUS M BHOCUTH HEOOXOIUMbIE KOPPEKTHBBI;

YMEHHUE aJ[eKBaTHO OIICHUBATh TMPABWIBHOCTh WJIH OIUOOYHOCTH BBIMOTHEHUS
yaeOHOM 3amaun, €€ OOBEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOKHOCTU €¢
peIICHHS,;

OCO3HAHHOE BJAJCHUEC JIOTUYECKUMH JICUCTBUSAMH  OMpPEACIICHUS TOHSITHH,
0000menus, YCTaHOBJICHUSA aHaJIOTHH, KJIaccuukanuu Ha OCHOBE
CaMOCTOSITETILHOTO BbIOOpa OCHOBAHWA W KPHUTEPUEB, YCTAHOBIICHHS POIOBHIOBHIX
CBsI3Ci;
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YMEHUE YCTaHABIMBAaTh NPUYMHHO-CIEICTBEHHbIE CBS3H; CTPOUTH JIOTMYECKOE
paccyKIeHue, YMO3aKIYeHUe (MHIYKTUBHOE, NEAYKTHMBHOE M 10 AHAJIOTUH) U
BBIBOJIBL;

YMEHUE CO037aBaTh, NPUMEHATh U MpeoOpa3oBbIBATH 3HAKOBOCHUMBOJUYECKUE
CPEIICTBA, MOJEIIH U CXEMBI JIsl pellIeHUs] yUeOHbIX U TT03HABATEIbHBIX 3a/1a4;
YMEHHE OPraHU30BbIBATH YUYEOHOE COTPYJHUYECTBO U COBMECTHYIO JESTEIBHOCTH C
YUUTEJIEM U CBEPCTHUKAMH: ONPENENATh LIeNH, pacupenenaceHue QyHKUUA U posen
YYaCTHUKOB, B3aUMOJIEHCTBHE M OOLIME CHOCOOBI paldOThl; yMeHuEe paboTaTh B
rpynne: HaxoAWTh oOllee peuieHue | paspemarb KOH(MIUKTBI Ha OCHOBE
COTrJIacOBaHMS MO3UMLMNA M Y4€Ta MHTEPECOB; CIylaTh MapTHEpPA; POPMYIHPOBATH,
apryMeHTHpPOBaTh U OTCTaUBATh CBOE MHEHUE;

c(hOpMHPOBAHHOCTh Y4€OHOH M OOIIENOIb30BATEILCKOM KOMIIETEHTHOCTH B 00J1aCTH
UCIIOJIb30BaHUsT  MHGOPMAIIMOHHO-KOMMYHUKAIMOHHBIX  TexHosoruit  (MKT-
KOMIIETEHTHOCTH);

NepBOHAYaIbHbIE TPEJCTaBICHUS 00 HJEIX U O METoJaX MaTeMaTUKU Kak o0
YHUBEPCAJIIBHOM $I3bIKE HAYKH U TEXHHUKH, O CPEJICTBE MOJECIMPOBAHUS SBJICHUN U
IPOLIECCOB;

yMEHHE BHUIETh MaTEMaTUYECKYIO0 3a7auy B KOHTEKCTE MPOOJIEMHOW CHUTyallud B
APYTUX AUCIUIUIMHAX, B OKPY>KAIOIIEH KU3HH;

YMEHHE HAaXOAWTh B PANIMYHBIX HCTOYHHKAX HHPOPMAILNIO, HEOOXOAUMYIO IS
pellleHus MaTeMaTU4YeCKUX MpoOsieM, M NpPeICTaBIiATh €€ B MOHATHON (opwme;
OpUHUMATh pElIeHHEe B YCIOBUSX HEMOJHOM U M30BITOYHON, TOYHOH H
BEPOSATHOCTHOM MH(pOpMaLny;

yMEHHE TIOHMMaTh M MHCIIOJIb30BaTh MAaTEMaTHUECKHUE CPEJCTBA HATJISIIHOCTH
(pUCYyHKHM, YepTeXH, CXeMbl M JAp.) AJdi WUIIOCTpalMM, WHTEPIpETaLNH,
apryMeHTaluu;

YMEHHE BBIIBUIaTh TUIOTE3bl MpPU PEIIEHUU Y4YEOHbIX 3aJad M IOHUMATh
HEOOXOAMMOCTb UX TIPOBEPKH;

YMEHUE NMPUMEHSATh UHIYKTHUBHBIE U JEAYKTUBHBIE CIIOCOOBI PacCyX ACHUN, BUIEThH
pa3IMyHbIEe CTPATErUM PEIICHUs 3a/1a4;

INOHUMAHUE CYIIHOCTH AJITOPUTMHYECKUX MNPEANHCAHUNA M yMEHUE NIEeWCTBOBAaTh B
COOTBETCTBHH C MPEJIOKEHHBIM AITOPUTMOM;

YMEHHE CaMOCTOSTEIbHO CTaBUTh LENH, BBHIOMpPATh M CO3/AaBaTh AJTOPUTMBI IJIs
pelieHus: y4eOHbIX MaTeMaTHUECKUX Mpoliem;

YMEHHUE IUIAHUPOBATh U OCYILECTBISATH JAEATEIBHOCTh, HAIIPABICHHYIO HA pELICHUE
3a/1a4 UCCJIEI0BATENbCKOr0 XapaKkTepa.

MpEeAMETHBIE:
yMEHHUE paboTaTh C MaTeMaTUYECKUM TEKCTOM (CTPYKTYpUPOBAHHUE, H3BIICUCHHE
HE00X0IMMON HH(POPMAIINK), TOYHO ¥ TPAMOTHO BBIPAXKaTh CBOM MBICTH B YCTHOU H
MMCbMEHHON peYM, NPUMEHSST MATEMAaTHYECKYyl0 TEPMUHOJOTUI0 U CHMBOJIHKY,
UCIIONb30BaTh Pa3IUYHbIE SI3bIKM MATEMATHKU (CIOBECHBIA, CHMBOJIMYECKUH,
rpadguyeckuii), 000CHOBBIBATh CYXKJICHHS, TPOBOJAUTH KJIaCCU(PUKAIUIO, JOKA3bIBAThH
MaTeMaTU4YEeCKUE YTBEPKICHHUS;

BIaaCHUC 0a30BBIM ITOHSATHHHBIM arIaparoM: HMCTb IIPCACTABIICHHC O YHCIIC,
BiI1aaCHUC CHMMBOJIbHBIM S3BIKOM anre6pbl, 3HAHUC 3JICMCHTAPHBIX (I)YHKI_[I/IOHaJIBHBIX
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3aBUCUMOCTEH, (POpMUPOBAHUE MPEJICTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTIX
B peaJbHOM MUPE U O PA3IUYHBIX CIIOCO0aX UX U3Yy4EeHUs, 00 0COOEHHOCTSX BHIBOJOB
Y TIPOTHO30B, HOCSIIIINX BEPOSATHOCTHBIN XapakTep;

YMEHUE BBIMOJIHATH aJire0pandeckre npeo0pa3oBaHus palliOHAIbHBIX BhIPAKEHUN,
MPUMEHSITh UX JIJIs pelieHUs Y4eOHbIX MaTeMaTUYECKHUX 3a7ad U 3aj1ay,
BO3HHUKAIOIIUX B CMEKHBIX YUeOHBIX MpeIMeTax;

yMEHUE TI0Jh30BAaThCS  MaTeMaTHYeCKUMU (opMylnamMu U CaMOCTOSITEILHO
COCTaBJIATH (POPMYJbI 3aBUCHUMOCTEH MEXIy BEJIMYMHAMU Ha OCHOBE 000O0IIEHUS
YACTHBIX CIy4aeB U SKCIIEPUMEHTA;

yMEHUE peliaTh JMHEHHbIE M KBaJpaTHbIC YpPaBHEHUS M HEPABEHCTBA, a TaKXKe
IPUBOJAMMBIE K HUM ypaBHEHUS, HEPABEHCTBA, CUCTEMBI; NMPUMEHSITh I'papUUECcKue
NpeACTaBICHUS IS PEIICHUS W KCCIECNOBaHUS ypaBHEHUN, HEPABEHCTB, CUCTEM;
NPUMEHATH TOJYYCHHbIE YMEHHUS [JIsi pEIICHUs 3ajJa4 U3 MaTeMaTHKH, CMEXKHBIX
IpPEeAMETOB, TPAKTUKY;

OBJIQJICHUE CHUCTEMOW (YHKIIMOHAIBHBIX TOHITHH, (DYHKIIMOHAIBHBIM SI3bIKOM H
CUMBOJIMKOM, yMEHHE CTpOUTh Tpaduku (QYHKIUNA, ONUCHIBATH WX CBOMCTBA,
UCIIONIB30BaTh (PYHKIIMOHATBHO-Tpa(UUECKUE TMPEICTABICHHUS JJid OMHUCAHUA U
aHaJM3a MaTEeMaTUYECKHUX 3a71a4 U PeaIbHBIX 3aBUCUMOCTEH;

OBJIQJICHUE OCHOBHBIMH CIOCOOAMH TMPEJICTABICHUS M aHAJIW3a CTaTUCTUYECKUX
JTAHHBIX; YMEHHME pelaTh 3aJadyd Ha HaXO0XJICHHWE YacTOThl W BEPOSTHOCTH
CITy4alHBIX COOBITU;

YMEHUE NPUMEHSATh U3YUEHHBIE TOHATHS, PE3YJIBTAThl U METOABI IIPH PEIICHUH 33/1a4
U3 pPa3NUYHBIX pa3denoB Kypca, B TOM YHCIE 3ajad, HE CBOASLIUXCS K
HEIMOCPEACTBEHHOMY ITPUMEHEHHIO U3BECTHBIX aITOPUTMOB.

Copepxanue 00yueHust
ApudmeTtnka

PanuoHanbHble 4ucaa. PacmupeHue MHOXECTBA HAaTypajbHBIX UHCENT [0
MHOECTBa MeNbIX. MHOMXECTBa UEIbIX YHUCENI [0 MHOYKECTBA PalUOHAIbHBIX.
PanmonanbpHOE 4KMCIIO KakK OTHOLIEHUWE, TAE M — LEN0€ YHUCIO, N — HaTypaJlbHOE.
CreneHs ¢ UEIbIM TOKa3aTeNEM.

JeiictBuTebHbIC YKcia. KBanpaTHblii KOpeHb K3 unciia. KopeHb TpeTbeil CTeneHH .
3anuce KOpHEW € MOMOIIBIO CTENEHU C IPOOHBIM IMOKA3aTEIEM.

[lonsitue 00  wppanuoHandbHOM  uucie.  VppamumoHalbHOCTH  4YHCIa U
HECOM3MEPUMOCTh CTOPOHBI WM JWAroHalu KBajpaTa. JlecaTnuHbie NPUOIIKEHUS
MPPALHOHAIBHBIX YUCET.

MHOX€ECTBO JEUCTBUTENBHBIX YHUCEI;, NPEACTABICHUE JIEUCTBUTEIBHBIX YHUCEI
OCCKOHEYHBIMU JECATUYHBIMUA JpoOsimu. CpaBHEHUE JACHCTBUTEIBHBIX YHCET.
Koopnunatnas npsimasi. M3o0pakeHwe dYuCen TOYKAMH KOOPAMHATHOW TPSIMOM.
HucnoBble MPOMEKYTKHU.

N3mepennsi, npudan:keHns, oeHKH. PazMepbl 00bEKTOB OKpY’KaroIIero Mupa (0oT
AJIEMEHTApPHBIX 4YacTull 10 BcelleHHOM), NIUTENbHOCTh MPOLIECCOB B OKPYKAIOIIEM
Mupe. Boijienenne MHOKUTENST — CTENEeHH JEeCSITH B 3anucH uucia. [TpubnmxénHoe
3HAQYEHUE BEJIWYMHBI, TOYHOCTh NpuOMmmKeHus. [lpukuaka u OleHKAa pe3yJbTaToB



BBIYUCJICHUI.
AJITEBPA

AJireOpauyveckne  BbIpaxkeHUsi. DykBeHHbIE  BBIpOKEHHUS  (BBIpaXEHUS C
nepeMeHHbiMH). UuciaoBoe 3HaueHHe OYKBEHHOTO BbIpakeHHs. JlomycTumbie
3HAYeHUs NepeMeHHbIX. lloicTaHOBKAa  BBIpAXKEHUUM  BMECTO  IEPEMEHHBIX.
[IpeoOpa3oBanue OYKBEHHBIX BBIPAXKEHUUM HA OCHOBE CBOMCTB apu(MeTHYeCKux
neictBuil. PaBeHCTBO OyKBEHHBIX BblpaxkeHUd. ToxnecTBo.CTeneHs ¢ HaTypaibHbIM
nokasareineM M e€ corcTtBa. OZHOUYIEHBI M MHOTOWIEHBbl. CTENEHb MHOTOYJICHA.
CioxxeHue, BBIYMTAHUE, YMHOXXEHHUE MHOTOUYWIEHOB. OpMyJibl COKpPAIIEHHOTO
YMHOKEHMS: KBaJIpaT CyMMbl U KBajJpaT pazHocTh. DopMyna pa3HOCTH KBaApaToOB.
[IpeobpazoBaHue 11€JI0T0 BBIPAXKECHHUS B MHOTOWICH. Pa3noxkeHne MHOTOYJICHOB Ha
MHOKUTEJIM. MHOro4wieHbl ¢ oHOM nepeMenHoi. Kopenb mHorownena. KBanparusiit
TPEXWICH; PA3JIOKEHUE KBAJIPATHOTO TPEXUJICHA HA MHOKUTEIIH.

Anre6panueckas poOb. OCHOBHOE CBOMCTBO anredOpanueckoi npodu. CroxkeHue,
BbIYMTaHUE, YMHOXEHHE, JeleHue anreOpanueckux apoOeil. CTeneHb C IEJIbIM
NOKa3aTeseM U €€ CBOWCTBA.

PanrionanbHbIC BRIpaXKEHUS M UX MpeoOpa3zoBanus. Jloka3aTeIbCTBO TOX/IECTB.
KBangpatueie kopuu. CBoiicTBa apuMETHYECKMX KBAJAPATHBIX KOpHEH U WX
IPUMEHEHHE K MTPE0oOpa30BaAHUIO YHCIOBBIX BHIPAKEHUM W BRIYUCIICHHSIM.
YpaBHeHusi. YpaBHeHHe ¢ oaHOM mnepemeHHo. Kopenws ypaBHeHus. CBolcTBa
YUCJIOBBIX PABEHCTB. PABHOCUIIBHOCTh YPABHEHUM.

JluneitHoe ypaBHenue. KBaapaTHoe ypaBHeHHE: (popmylia KOpHEH KBaJpaTHOTO
ypaBHeHUs1. Teopema Buera. Pemienue ypaBHEHHH, CBOASIIUXCS K JIMHEWHBIM U
KBaJIpaTHbIM. lIpumepbl pelieHuss ypaBHEHHH TPETbEW W YETBEPTOU CTEIIECHEM.
Pemenne npoOHO-paliMOHANIBHBIX YPaBHEHHM.

VYpaBHeHUe ¢ IBYMs IEpeMEHHbIMU. JIMHENTHOE ypaBHEHHE C JBYMs IIEPEMEHHBIMH,
OpUMEphl PELICHUS YpaBHEHUM B LeNbIX yuciax. Cucrema ypaBHEHHH € ABYyMs
nepeMEeHHbIMU. PaBHOCHIIBHOCTH cucTeM. CHUCTEMBI JIBYX JMHEWHBIX YPaBHEHUU C
JIBYMsI TIEPEMEHHBIMH; PELICHUE IOJCTAHOBKOM U CiloXeHueM. lIpumeps! pemeHus
CHCTEM HEJIMHEMHBIX YPABHEHUH C IByMS IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKuM CIiocOOOM.

JlekapToBBI KOOPJIMHATHI Ha TUIOCKOCTH. | 'paduueckas MHTEpIpeTaIis YPaBHEHUS C
JIBYyMsI TIEpEeMEHHBIMH. ['paduK JHMHEWHOTO YpaBHEHHUS C JABYMS TNEPEMEHHBIMU;
yrIoBo KOX(GGUIIMEHT TpSIMOi; YCIOBHE MMapauIeNbHOCTH TpsAMbIX. [paduku
MPOCTEUINTUX HETWHEHHBIX ypaBHEHHI: mapaboma, THUNEpOosia, OKPYKHOCTb.
['padraeckas mHTEpIIpETAIINS CUCTEM YPABHEHHM C IBYMS TEPEMEHHBIMH.
HepagencrTBa. UnciioBele HEpAaBEHCTBA U UX CBOMCTBA.

HepaBenctBo ¢ oaHOM mnepemMeHHON. PaBHOCWMIBHOCTH HEpaBEeHCTB. JIMHEHHBIE
HEpaBEHCTBA ¢ 0AHON nepemeHHON. KBagpaTHbie HepaBeHCTBA. CHUCTEMbl HEPABEHCTB
C OHOM NEPEMEHHOM.

DyHKINHA

OcHOBHbIe NOHATHA. 3aBUCUMOCTU MeXIy BeauuuHamu. llonstue QyHKuMu.
OO6nacTe omnpeneneHus W MHOXKECTBO 3HaueHM (QyHkuuu. CrnocoObl 3ajaHus



¢yakuuu. I'papuk ynkuuu. CpoiicTBa (QyHKIMI, UX oTOOpakeHHe Ha Tpaduke.
[Ipumepsl rpadrKOB 3aBUCUMOCTEH, OTPAKAIOIINUX PEATIbHBIE MPOLECCHI.

YucaoBble ¢ynkuun. ODyHKIMU, ONUCHIBAOIIME NPSIMyl0 U OOpaTHYIO
MPOIOPLIMOHATILHBIE 3aBUCUMOCTH, UX IpauKH U cBoWcTBa. JIuHeiHas QyHkuus, €
rpaduk u cpoiictBa. KBanpatuunas ynkuus, e€ rpadpuk u coiictBa. CTeneHHbIE
(YHKUIMU C HATypaJIbHBIMU TMOKa3zaTelsaMu 2 U 3, ux rpaduku u cBoictBa. ['paduku
bynxkumit y = %%,y =,y = | X|.

YucaoBble MoOCa€A0BATEIBHOCTH. [loHATHE 4YUCIOBOW 1OCIENOBATEIBLHOCTH.
3a/iaHue MoCie10BaTeNbHOCTH PEKYPPEHTHOM (hopmMynoi u Gpopmysoil N- ro uieHa.
Apudpmernyeckas u reomerpuueckas mnporpeccuu. Dopmynasl  N-ro  wieHa
apu(pMETUYECKO M TEeOMETPUYECKOW MNpOrpeccuid, CyMMbl NEPBBIX N-X YJICHOB.
N300paxkeHne 4ieHOB apu(PMETUUYECKONM M TeOMETPUYECKON Mporpeccuil TouKkaMu
KOOPAWHATHOM TUIOCKOCTH. JIMHEHWHBIA M SKCIOHEHIUANbHBIM pocT. Cl0XKHBIE
IPOLICHTBHI.

BeposiTHOCTB M CTATHCTHKA

OnucareabHasi ctaTucTuka. [IpencraBienue JaHHBIX B BUJE TAOJHI], AHATPaMM,
rpadukoB. CiydaiiHas W3MEHYMBOCTb. CTaTUCTHYECKHE XapaKTEPUCTUKH Habopa
JAHHBIX: CcpelnHee apudMeThuueckoe, MeauaHa, HauOoJbIlee W HAUMCHBIIIEE
3HaueHus, pazMax. [IpeacraBienue o BBIOOPOYHOM HCCIIEOBAHUH.

Cay4daiiHbie cOOBITHSI U BEPOATHOCTD. [[oHATHE O CllydalilHOM OMBITE U CIy4ailHOM
coObiT. Yactora ciydyalHOTO cOOBITHSA. CTaTUCTHUECKHM MOIXOJ K MOHSITHIO
BEPOATHOCTU. BeposITHOCTH MPOTUBOIOIOKHBIX cOObITHI. He3aBucumbie cOOBITHS.
YMHOXEHHEe ~ BeposTHOocTed.  JlocToBepHbIE UM HEBO3MOXKHBIE  COOBITHS.
PaBHOBO3MOKHOCTB cOOBITHI. Kitaccuueckoe onpeiesieHne BEPOSTHOCTH.
Kom0unaropuka. Permenue KOMOMHATOpHBIX 3amad mepeOboOpoM  BapHAHTOB.
KombunaTopHoe npaBuiio ymHoxkeHus1. [lepecranoBku u pakropua.

Jloruka u MHOKeCcTBa

TeopeTnko-MHOKeCTBEHHbIe MOHATHA. MHOXECTBO, 3JIEMEHT MHOYKECTBA.
3ajmaHue MHOKECTB NEPEUYUCICHUEM 3JIEMEHTOB, XapaKTEPUCTUUYECKUM CBOMCTBOM.
CranpaptHbie 0003HAUEHUsI YHUCJIOBBIX MHOXeCTB. IlycToe MHOXECTBO U €ro
ob6o3nauenue. [lommMuokecTBO. OOBEAMHEHUE U TIEPECEUCHUE MHOXKECTB, Pa3HOCTH
MHOKECTB.

Nnntoctpanusi OTHOIIEHUN MEXIy MHOKECTBAMU C MOMOIIBIO AUMarpaMm Jiiepa —
Benna.

DJjieMeHThl JOruKu. [loHSITHE O pPaBHOCWUIIBHOCTH, CJIEIOBAaHUU, YMOTpeOIeHHE
JIOTUYECKUX CBS30K ecau ..., Mo ..., 8 MOM U MOJIbKO 8 MOM Clyyae, JOTUUECKHE
CBSI3KU U, UL

MaremaTnka B HCTOPUYECKOM Pa3BUTHH

Uctopuss ¢dopmupoBaHusi TOHSATUS YKCIA: HATypajlbHblE 4YHUCHA, JIpOOH,
HEJIOCTATOYHOCTh PAUMOHAIBHBIX YMCEN i1 TEOMETPUYECKUX HU3MEPEHUH,
uppaimoHanbHbie yuciaa. CTapuHHbIE cUCTEMBbI 3anucu yucein. [pobu B Basuione,
Erunte, Pume. OTkpbeiTHE AecATHUHBIX JApoOeid. CTapuHHBIE CHUCTEMBI MeEp.



Hecsatuunble 1pobu U MeTpuueckas cucreMa Mep. [losBieHne oTpuaTebHbIX YUCEN
u HyJi. JI. Marannkui. JI. Ounep.

3apoxnenue anreOpel B Henpax apupmetruku. An-Xopesmu. Poxnenue
OykBenHou cumBoiuku. [I. depma, ®. Buer, P. [lexapt. Ucropus Bompoca o
HaxXOoXJIeHUU (QopMysl KOpHEH anreOpanvyeckux ypaBHEHHWI, Hepa3pelrMocTb B
paaukanax ypaBHeHHUH crenenu, Oonbiued yetbipéx. H. Tapranbs, Jx. Kapnano, H.
X. AGens, . lNanya.

N3o6peTenue MeToa KOOpJMHAT, NO3BOJISIOIIETO MIEPEBOJINUTD
reoMeTpuiyeckue oObeKThl Ha s3bIk anreopsl. P. Jlekapt u II. ®@epma. Ilpumeps
Pa3JINYHBIX CUCTEM KOOPAMHAT Ha IJIOCKOCTH.

3anauva Jleonapno I[NMuzanckoro (OGuboHayun) o Kposukax, yucia dudbonauym.
3amada 0 maxmMaTHOM JTOCKE.

HcToku Teopumn BEpOSITHOCTEN: CTPaxoBOe 1e0, a3apTHbie Urpsl. 11. depma n
b. ITackans. f. bepuynnu. A. H. KonmMmoropos.

TemaTu4eckoe MIIAHUPOBAHUE
7 xnacc (3 yaca)

Conepxanue Kon-Bo XapakTepuCcTHKa OCHOBHBIX BUJIOB JEATENFHOCTH yUeHUKa (Ha
(pa3nenbl, TEMBI) 4acoB YpOBHE y4EOHBIX JEWCTBUI)

I'naBa 1. Beipaxenmus, 22 HaxonnTh 3HAYEHUS 4YHUCIOBBIX BBIPAKECHUU C NEPEMEHHBIMHU IPU

TOKIECTBA, YPABHEHMS VKa3aHHBIX 3HAYEHMAX IepeMeHHBIX. lcrnonp3oBaTh 3HaKu >,<,<>,
MUTATh U COCTABIIATDH JABOIHBIC HEPABEHCTBRA.

Bripaxkenust 5 BeImonHATh TpocTelIie Mpeodpa3oBaHUs BBIPAXKEHUIN: TPUBOIWTH

TIpeoGpasoBaHie BbIPaXeHHUIT 4 [0ZI00HBIE CllaraeMble, PAcKpbIBaTh CKOOKM B CyMMeE MJIM Pa3HOCTH

KonTpomnsHast padora Nel 1 BBIPKCHIH.

" PemraTe ypaBHeHHs BuAa ax=b mpu pa3nu4HBIX 3Ha4eHUsIX & U D, a
YpaBHeHUE C OMHOM 7
. TaK)Ke HECTIOXKHbIE yPaBHEHUS, CBOAIINECS K HUM.

[ICpCMCHHOM Vcnonp30BaTh anmapar ypaBHEHMM IJIsi PELICHUs TEKCTOBBIX 3aad,

Cratuctuueckue 4 .
MHTEPIPETUPOBATH pe3ynbrart. Hcnone3oBath npocreiime

XapaKTCpUCTHKH CTaTUCTUYECKUE XAPaKTEPUCTUKHU (cpenHee apudmMeTnyeckoe, pasmax,

Kontponshas pabora Ne2 1 MoJa, MenuaHa) AJs aHaJIM3a PsAAa JaHHBIX B HECIOXKHBIX CUTYaIUAX

I'naBa 2. ®yHKuuH 11 Bbruucnate 3HaueHns (GyHKIUM, 3aJaHHON (OPMYJIOH, COCTaBIAThH

OYHKIUHT 1 UX TpadUKH 5 Tabmuiel 3HadeHni QpyHkiuu. llo rpadwmky ¢GyHKIMM HAXOAWTH
3Ha4yeHue (QYHKLIUHU [0 U3BECTHOMY 3HAUCHHIO apryMEHTa U pellaTh

Jluneitnas GpyHKs 5 obpaTHyto 3ama4dy. CTpouTs rpaduky NpsMON MPONOPLIHUOHAIBHOCTH
W JUHEWHOW (YHKIHMH, OIHCHIBATH CBOWCTBA IJTUX (YHKIIHH.

KontpobHas pa6ora Ne3 1 IMoHuMaTh, Kak BJHMsSET 3HaK Kod(hduuueHTa KHa pacronoxeHne
KOOpAMHATHOM TuTocKocTH rpaduku Gynkuuu Y=KX, rae k#0? Kak
3aBUCHT OT 3HaueHuil Ku b B3aumHoe pacrosnoxenue rpahuKkoB IByX
byukumii Buga Y=kx+b. HuTepnperupoBath rpaduku peasbHbIX
3aBUCHMOCTEH, omnuchiBaeMbix (opmymnamu Bumay=kx, raek#0 wu
y=kx+b

I'maBa 3. Crenens ¢ 11 BbrumcisTe 3HaYeHWs BBIpaXKEHWH Buja @' , T a- MPOU3BOIBHOE

HaTYpaJIbHBIM NOKa3aTe1eM YHCIIOo,N- HATypajbHOE YHCJIO, YCTHO W IHCBMEHHO, a TaKkKe C
NOMOLIBIO  KalbKyJIsAiTOpa.  POpMynupoBaTh, 3alUCHIBATH B

CrenieHs u e€ cCBOHCTBa 5 CUMBOJINYECKOH (opMe U OOOCHOBBIBATH CBOWCTBA CTEHEHU C

OJIHOUJIEHBI 5 HaTypaJbHBIM IOKa3areneM. lIpuMeHsATh CBOMCTBAa CTENEHH [UIs

KonTponbras padora Ned 1 npeoOpa3oBaHus BhIpaKeHUH. BBINONHATE yMHOXKEHHE OZIHOYIICHOB
1 BO3BEIEHHE OIHOWIEHOB B crerneHb. CTpouTs rpaduku QpyHKIMM
y=x’u y=x°. Pemats rpapuueckue ypaBHeHHAX’=KX+D, X*=kx+b,
raek,b - Hekoroprie uncna.




TI'maBa 4. MHOro4JeHbI

17

3ammMceIBaTh MHOTOWICH B CTaHAapTHOM BHJC, ONPCACIIATH CTCIICHDb

CyMMa 1 Pa3HOCTb 3 MHOTO4WIeHa. BBIMOMHATE clOXXeHHEe W BBIYUTaHUE MHOTOYJICHOB,
MHOTOWICHORB YMHOXXEHHE OJHOYJICHAa HAa MHOTOWIEH, BBINONHATH pa3IOKEHHE
[IpousBe/IeH e MHOTOWICHA U 6 MHOTOYICHOB Ha MHOXKUTEIH, MCIIONb3ysl BBIHECEHHE MHOKHUTENS 32
OHOUICHA CKOOKM ¥ crmocod rpynnupoBku. Ilpumenars geiicTBus ¢
KoutponsHas pa6ora Ne5 1 MHOTOWICHAMH TPH PEIICHHH Pa3HOOOPa3HBIX 3274, B 4aCTHOCTH
TIpou3BeCHNE MHOMOWICHOR 6 NPY PElIeHUH TEKCTOBBIX 3324 ¢ TIOMOIIBIO ypaBHEHUH
Kontponshas pabora Ne6 1
I'naBa 5. ®opmyJibl 19 Jloka3pIiBaTh CHpaBEIJIUBOCTE (HOPMYJ COKPAIIEHHOIO YMHOXKCHHUS,
COKPAIIEHHOT0 YMHOKEHHU s OPUMEHATh HMX B NpeoOpa3oBaHWU  LENBIX  BBIPAXKCHUH B
KBanmpat cymMbI 1 KBagpat 5 MHOTOWIEHBI, a TaKkKe [UId Pas3JoKEeHUs MHOTOWICHOB Ha
pa3HOCTH MHOXXHTENU. Vcnonb3oBaTh pasiuyHble MpeoOpa3oBaHMs IIENbIX
Pasnocts kBagparoB. CymMma u 6 BBIPAXEHUW MIPU PEUIEHUH YPaBHEHUN, JOKA3aTENbCTBE TOXKIECTB, B
pa3HOCTh KyOOB 3ajjayaX Ha JENUMOCTb, B BBIYMCICHUM 3HAYCHUH HEKOTOPBIX
KOHTpOJ'IBHaSI paGOTa Ne7 1 BBIPAXEHUI C MOMOIIBIO KaIbKYJISATOpa
[Ipeobpa3zoBaHue METBIX
BBIpAKEHU
Kontponbhas padora Ne§ 1
I'naBa 6. Cucrembl JuHelinbIX| 16 OnpenensaTe ABNSETCS JIM Tapa YHCEN pEIIeHHEeM JaHHOTO
YPABHEHUI ypaBHEHHUSI C JAByMs mnepeMeHHbIMH. HaxomnTe myTéMm mepebopa
JluneiHbIe ypaBHEHHUS C IBYMS 5 Henble penieHus] JMHEHHOr0 YpaBHEHHS C JIBYMs II€pEeMEHHBIMH.
TIEPEMEHHBIMHA B UX CHCTEMBI Crpouts Tpaduk ypaBHeHHMs ax+by=cC, rmea#0 wmm b#0. Pemars
PelllcHIe CHCTeM JIHHEHHbIX 10 rpaduuecKkuM CrocoOOM CHUCTeMBbl JIMHEHHBIX ypaBHEHHH C IBYyMs
ypaBHeHuMit nepeMeHHbIMU. [IpUMeHSTh crmoco® TMOJACTAaHOBKH H  CIOCOO
KourposnbHas pa6ora Ne9 1 CIIOKEHHUSI TIPU PEIICHHH CUCTeM JMHEWHBIX YpaBHEHHH C ABYMS
MepeMeHHBIMU. PemaTh TeKCTOBBIE 3a/ladM, WCIONB3YS B Ka4ecTBE
anreOpamdecKoil MOJENN CHUCTEMY ypaBHEHHWH. MHTEpIpeTHpoBaTh
pe3yIbTaT, MOTYUEHHBIN PU PEIIEHUH CHCTEMBI
IToBTOpEHHE 6 BermonHATs mpocTeiiie mpeoOpa3oBaHus BBIPAXKEHUH: MPHUBOANUTH
IIpeoGpa3oBaHue BHIPAKEHHIA 1 MOJOOHBIE CllaraeMble, PaCKpbIBaTh CKOOKH B CyMME HJIM Pa3HOCTH
[ — 1 BBIP)KCHUH. BBIUMCIIATE 3HAYCHHs BBIPAKCHUH BHAa a' , rae a-
DOpMYIIhI COKPALIICHHOTO 1 IPOM3BOIBHOE YHUCIIO,N- HATypaIbHOE YHCIIO, YCTHO U MHCHMEHHO, a
yYMHOMeHHS Takke ¢ TOMOIMIBI0 KalmbKynsTopa. Jlokas3plBaTh CHpPaBEITMBOCTD
CHCTEMBI MHEHHbIX ypaBHEHHU 1 bopMyn  cOKpami€éHHOrO  yMHOXKEHHUS, TNPUMEHATh UX B
= MpeoOpa3oBaHUM IIENBIX BBIPAXEHWH B MHOTOWIEHBI, a TaKKe s
UtoroBsrii ypok 1
Pa3NOKEHUsT MHOTOWIEHOB Ha MHOXUTenu. [IpuMeHsTh Ccrocod
HTOSOBM KOHTpOLHas paboTa 1 |nomcTamoBKH ¥ CHIOCOB CITOXKEHUS TPH PEIICHHN CHCTEM JTHHEHHBIX
Nel [ypaBHEHUH C TByMsI IepeMEHHBIMA
8 xracc (3 gaca)
Conepxanue Kom-Bo | XapakreprucTuka OCHOBHBIX BUIOB JCATENFHOCTH YUCHUKA (Ha YPOBHE
(pa3menbl, TeMBI) JacoB Y4eOHBIX JEWCTBUH )
I'naBa 1. PannonanbHbie 23 @®opMynHpoBaTE OCHOBHOE CBOWMCTBO PpAalMOHAIBHOM Apodu u
apoou MIPUMEHSATH €ro sl mpeoOpa3oBaHms IpoOel. BBIMOTHATH clioXeHHe,
PanmonansHbIe IpoOH 1 UX 5 BEIUMTaHWE, YMHO)KCHHUE W JelIEHUE PallMOHAIBHBIX JPOOel, a TaKxke
CBOWCTBA BO3BEJICHUE IPOOH B CTEIEHb. BEIMONHATH pa3n4HbIe TPeoOpa3oBaHUs
CymMa M pasHOCTh Jpo0eii 6 palMoHAaIBHBIX BBIPAXKEHUH, JOKA3bIBaTh TOXJIECTBA. 3HATH CBOMCTBA
KonrponbHas pa6ora Nel 1 byukuun y= , taek#£0, u ymers ctpouth e€ rpaduk. Mcmonb3oBaTh
TIpow3Be/eHNE U YaCTHOE 10 KOMITBIOTEP JIJISl MCCIIENOBAHMS TOJIOKEHUS TpaduKka B KOOPAWHATHOU
npobeit IUIOCKOCTH B 3aBUCHMOCTH OT K
KonTponbsnas pabora Ne2 1
I'nasa 2. KBaapatHbie 19 [IpuBonuTh TpHMEPHl PANUOHAIBHBIX W HPPALUOHAIBHBIX YHCEN.
KOPHHU Haxonuts 3HaueHus apuMETHIecCKMX KBaJAPATHBIX KOPHEH, UCIIOIb3Ys
JelicTBUTENBHBIE YHCIIA 2 Ipu HEOOXOANMOCTH KallbKyJIsTOp. J[OKa3bIBaTh TEOpEeMBl O KOpPHE U3
Apudmernueckuii 5 MpOM3BENEHUA M JApoOM, TOXKIECTBO= |d|, NIPUMEHATH UX B




KBaIpaTHBII KOPEHb

npeoOpa3oBaHusIX BbIpaxeHUd. OCBOOOXKIATHCS OT UPPAIMOHATBHOCTH

CoiicTBa aprupMeTHYECKOr0 3 B 3HAMEHATENAX Apo0ei BUJIA , . BLIHOCUTh MHOXKUTENb 32 3HAK KOPHS U
KBaJIpaTHOTO KOpPHS BBIHOCUTh MHOXKHTENb IOJ 3HAK KOpHA. Mcrmonb3oBaTh KBaipaTHBIC
KonTponbsHas pabora Ne3 1 KOPHH JUTS BBIPAXKEHUS IEPEMEHHBIX U3 TEOMETPUUECKUX U (PU3NIECKIX
[IpuMeHEHNE CBOICTB 7 dhopmyn. Ctpouth rpaduk GYHKIUU Y= U WUIIOCTPUPOBATH Ha rpaduke
apudmMeTnIecKoro e€ cBoiicTBa
KBaJIpaTHOTO KOPHSI
KonTponbsHas pabora Ne4 1
I'nasa 3. KBaagpatHbie 21 Pemate kBampatHble ypaBHeHHMs. HaxoauTs moAgOopoM  KOpHHU
YpPaBHeHHUsI KBaJIpaTHOTO ypaBHEHUS, HCIONB3ys TeopeMmy Buera. lccienoBathb
KBaapaTHOe ypaBHEHUE U €ro 10 KBaJ[paTHbBIC ypaBHEHUS 0 AUCKPUMHUHAHTY U K03 dunreHTam. Pemartp
KOpHHU JpOOHBIE palMOHAIbHBIC YPABHEHHUSI, CBOJISl PELICHNE TaKUX YpaBHEHHH
KontponbHas pabora Ne5 1 C TMOCIENYHOUMM HCKIIYEHHEM IIOCTOPOHHUX KOpHel. Pemats
JIpoOHbIE paloOHAIbHBIC 9 TEKCTOBBIE 33/1a4H, UCIIOJIb3Ys KBaJApaTHbIC 1 IPOOHBIE YpaBHEHUS
ypaBHEHUSsI
KonTponbsHas pabora Ne6 1
I'naBa 4. HepaBenctBa 20 ®opMynmupoBaTh M JIOKa3bIBaTh CBOWCTBA YHCIIOBBIX HEPABEHCTB.
UmcnoBble HEPaBEHCTBA U HX 8 Ucnonp3oBaTh anmapat HEpaBEHCTB IS OIEHKH IOTPEHIHOCTH H
CBOMCTBA TOYHOCTH TIpuOMmkeHns. Haxomuth mepecedeHus W OOBEIUHCHHE
KonTponbsHas pabora Ne7 1 MHOXKECTB, B YACTHOCTH YHCIIOBBIX MPOMEXKYTKOB. Peniate nuHelHbIe
HepaseHcTBa ¢ 01HOI 10 HepaBeHCTBa. PemaTh CHCTEMbl JIMHEWHBIX HEPAaBEHCTB, B TOM YHCIIC
NEPEMEHHON M MX CHCTEMBI TaKUX, KOTOPBIE 3aIlMCaHbl B BUJIE JIBOWHBIX HEPABEHCTB
KonTponbsHas pabora Ne§ 1
I'naBa 5. CteneHsb ¢ meJabIM 11 3HaTh oOmpeAeieHne W CBOWCTBA CTENEHW C IIETBIM ITOKA3aTeIeM.
nokasarejeM. JJieMeHTbI [IpuMeHATh CBOMCTBA CTEMEHHU C IENBIM MOKa3aTeneM IpH BBITOTHEHHH
CTATHCTUKH BBIUMCICHUH W TpeoOpa3oBaHUil BhIpaKeHWH. VICTIONb30BaTh 3amuCh
Crenenb ¢ 1ENbIM 6 yuces B CTAaHAAPTHOM BHJIE JJIS1 BRIPAXKEHUS U COTIOCTABIICHHS Pa3MepPOB
ToKa3aTeleM U e€ CBOWCTBa 00BEKTOB, JITUTETFHOCTH TIPOIIECCOB B OKPYXKAIOIIIEM MHUPE.
KonTponbsHas pabora Ne9 1 IlpuBonuTh TpPUMEPHI PENPE3EHTATUBHOM U  HEPENpPe3EHTATUBHOMN
IeMeHTHI CTATHCTHKH 4 BBIOOpPKU.  M3BnekaTte wWHpOpMANMI0O W3  TaONHMI] YacTOT W
OpPTraHM30BbIBaTh HWHGPOPMAIMIO B BHAE TaONWI[ YacTOT, CTPOUTH
WHTEpBANBHBIA  psn.  Vcrmomp3oBaTh  HATISIIHOE — MPEICTABIICHHE
CTaTHCTUYECKON wWH(pOpMannu B BHIE CTONOYATBIX M KPYTOBBIX
Jarpamm, MOJIMTOHOB, THCTOTPaMM
IToBTOpEHHE 8 BremonHsaTe pa3nuuHbie TpeoOpa3oBaHMs PAllMOHATIBHBIX BBIPAKEHUH,
[IpousBenenwne n yacTHOE 1 JIOKa3bpIBaTh TOXAecTBa. OCBOOOXKIATHCA OT HPPAMUOHATHFHOCTH B
npobeit 3HAMEHATeNAX ApoOel BHIA , . BHIHOCHTh MHOXKHUTEND 33 3HAK KOPHS H
CaoiicTBa apu()METHUECKOTO 1 BBEIHOCUTH MHOXKHTEINb 10T 3HaK KOpHS. CTpouTh rpaduk QyHKINU Y= u
KBaJPATHOTO KOPHSI WJUTIOCTPUPOBaTh Ha Tpaduke e€ cBoicTBa. Pemate IuHEWHBIE
JIpoOHBIE pALIOHAIBHBIE 1 HepaBeHCTBA. Pemath crcTeMbl TMHEHHBIX HEPaBEHCTB, B TOM YHCIE
ypaBHEHHUS TaKUX, KOTOPBIEC 3alliCaHbl B BHUJE JABOWHBIX HEpaBEHCTB. lIpuMeHSTH
HepaBeHcTBa ¢ OHOI 1 CBOWCTBA CTENEHW C T[ENBIM I[IOKA3aTeleM TP  BBITOJHEHHH
HepeMEHHON BEIYHCIICHUH 1 IPE0Opa3OBaHUI BRIPAKEHHIA.
KBagpaTHpie ypaBHEHUS 1
Crenenb ¢ 1ENbIM 1
ToKa3aTeleM 1 e€ CBOWCTBa
HroroBas koHTpOIIbHAS 1
pabota
WroroBerit ypok 1
9 xiacc (3 vaca)
I'nasa 1. KBagpatnunas 22 Brruucnsats 3HaueHns GpyHKunu, 3a1aHHON GOPMYIIOH, a TaKxKe IBYMS U
byHkuusn Tpemsi ¢dopmynamu. OmnuceiBaTh CBOWCTBA (YHKIMHA Ha OCHOBE HX
KBagpaTtuunas pyHknus 5 rpaduueckoro mpencraBieHus. MHTepnpeTupoBaTh Tpa@uKi peasbHBIX
KBaapaTasblil Tpéxuien 4 3aBucumoctell.  [loka3piBaTh  CXeMaTW4YeCKd  MOJOKEHHE  Ha
KourponbHas pabora Nel 1 KOOPIMHATHOH IIIOCKOCTH TpaduKoB (yHKIuUity=ax?, y=ax*+n, y=a(X-




Ksanpatnunas GyHkuus u e€ 8 m)°>.  Crtpouts rtpaduk Qynkimm Yy=ax’+bx+C, yMeThb YyKa3bIBaTh
rpaduk KOOPJMHATHl BEPUIMHBI Mapadoibl, €€ OCh CHMMETPHUH, HalpaBlICHHE
Crenennas ¢pynkuus. Kopenn 3 BeTBel mapaboribl.

N-il creneHu N300paxkaTh cxemartudeckd Tpapuk QyHKIMH Y=X'C YETHBIM U

Kontponbshas padora Ne2 1 HeuéTHeIM N. IloHMMaTh cMbICn 3amucell BUIa , U T.I., TAEe a —
HEKOTOpoe uucio. MIMeTh MpeACTaBlIeHHE O HaXOXIEHUU KOpHEW N-i
CTEINEHHU C MOMOIIBI0 KaJIbKyJIsITOpa

I'naBa 2. YpaBHeHus 1 14 Pemate ypaBHEHHS TpeThell U YETBEPTONM CTEMEHH C IIOMOIIBIO

HepaBeHCTBA ¢ OAHOM pa3loXeHus Ha  MHOXKHTEIM UM BBEIEHUS  BCIIOMOTaTENbHBIX

nepeMeHHOM NepeMEHHBIX, B YaCTHOCTH pemiaTh OMKBaZpaTHbIe ypaBHeHUs. Pemath

VYpaBHeHuUd ¢ OJHOMN 8 JIpOOHBIE pallMOHATBHBIC YPaBHEHUsI, CBOAS UX K LIEIBIM YPaBHEHUSIM C

TepEMEHHON MOCJIEAYIOUIEN TPOBEPKON KOPHEH.

HepagencrBa ¢ oHOM 5 Pemate HepaBeHCTBa BTOpOW CTENEHHW, HCIOIB3Ys TpadUuecKue

repeMeHHOMN npencTaBieHus. lcmonb3oBaTh METO, WHTEPBAJIOB Ui  pPEIICHUS

KonTposnbHas pabora Ne3 1 HECJIOXKHBIX PAIlIOHATLHBIX HEPABCHCTB

I'naBa 3. YpaBHeHus u 17 Ctpouth rpaduku ypaBHEHHH C JABYMs MEPEMEHHBIMH B IPOCTEUIIMX

HepaBeHCTBA ¢ IBYMs cily4yasix, Koraa rpadukoM SBIsIeTcs mpsiMasi, mapadona, rumepoona,

nepeMeHHbIMH OKpYXHOCTh. Mcronb30oBaTh UX sl Tpa)UUuecKOro pelieHHus CHUCTEM

YpaBHEHUs ¢ AByMsI YpaBHEHUH C IByMS IIEPEMEHHBIMH.

MepeMEHHBIMU 1 MX CHCTEMBI Pemars cnocoboM IMOACTAaHOBKH CHCTEMBI JBYX YpaBHEHUH C OByMSA

HepagenctBa ¢ nByms MepEMEHHBIMH, B KOTOPBIX OJHO YpaBHEHHE MEPBOI CTENEHH, a APYroe

MepeMEHHBIMU 1 X CHCTEMBI — BTOPOH CTEIEHH.

KonTponbHas pabora Ne4d PemaTh TekcToBBIE 3aJaud, HUCIONb3ysd B KauecTBE aireOpanveckon
MOJIENIN CHCTEMY YpaBHEHUH BTOPOW CTENEHH C ABYMS MEpEeMEHHBIMU;
pelaTh COCTaBIEHHYIO CHCTEMY, HHTEPIIPETHPOBATh PE3YyIbTAT

I'naBa 4. ApudpmMeTnyeckasi 15 IIpumensTe HHJIEKCHBIE 0003HaYCHUS JUTST YJICHOB

U reoMeTpuyYecKas MOCIEI0BATENLHOCTEMN. [IpuBoguTh MpUMEpPHI 3aJTaHus

MPOrpeccuu mocjenoBaTeNnbHOCTe  (popMynoil N-ro 4ileHa W PeKyppeHTHOH

ApubMernyaeckas MporpecCcust 7 (hopmyIoii.

KonTtponwsaas pabora Ne5 1 BeBogute QopMynasl N-ro wWwieHa apu@METHUECKOW TPOTPECCHH H

I'eoMeTpuyecKas IpOrpeccust 6 TEOMETPUYECKON  TNPOrpecCMH,  CyMMBI  I€pBBII N YJICHOB

KonTtponsHas pabora Ne6 1 apu(pMETHICCKOM W TEOMETPUUYECKON TPOTpPEcCHil, pemaTth 3aJaddl ¢
HCTIONb30BaHMeM JTHX (opmyn. Jloka3plBaTh XapakTepUCTHYECKOE
CBOMCTBO apH(PMETHIECKOI M TEOMETPUIECKOMN ITPOrPECCH.

Pemare 3amaum  Ha  CIOXKHBIE  TPOIEHTHI, HCIONB3YS  MpH
HEO0O0XOAMMOCTH KAJIbKYISATOP

I'naBa 5. 1eMeHTBI 13 Bremonauts mepebop BceX BO3MOXKHBIX BapHaHTOB Ui Iepecdéra

KOMOMHATOPUKH M TEOPUH 00beKTOB ¥ KoMmOmHarwil. llpumeHSTP mpaBUIO KOMOWHATOPHOTO

BEPOSITHOCTH YMHO)KEHUS.

DneMeHThl KOMOMHATOPUKHU 9 PacriosnaBath 3amaunm  Ha  BBIYHMCICHHWE 4YHCIA  IEPECTAHOBOK,

HavanbHble cBeeHUs U3 3 pa3MelieHunii, COueTaHuii ¥ IPUMEHSITh COOTBETCTBYIOITHE (DOPMYITBI.

TEOPHUH BEPOATHOCTEM Brerancnate gactory ciydaiiHOro coObITHS. OIEHHBATH BEPOATHOCTH

KonrponsHas pa6ora Ne7 1 CIIy9afHOTO COOBITHS C TIOMOIIBIO YaCTOTHI, YCTAHOBJIEHHOW OITBITHBIM
myréM. HaxomauTh BEpOSATHOCTH CIIy4alHOrO COOBITHS Ha OCHOBE
KJIACCUYECKOTO OMNpENeNeHNusT BEpOATHOCTU. [IpUBOAMTH TMpUMeEpHI
JIOCTOBEPHBIX I HEBO3MOXKHBIX COOBITHI

IHoBTOpEHHE 21 OnwuceiBath cBoiicTBa (YHKUMH HAa OCHOBE HMX IpadUUecKoro

KBagpaTasblil Tpéxuien 2 npencraBieHus. HTepnpeTnpoBaTh rpa)Ki peanbHBIX 3aBUCHMOCTEN.

Crenennas ¢ynkus. Kopenp 1 [Toka3piBaTh CXEMATHYECKH IIOJNIOKEHHE Ha KOOPIWHATHOW IIJIOCKOCTH

N-# cTereHu rpaduxos  dymkmmity=ax?, y=ax?+n, y=a(x-m)2..  Ctpouts rpaduk

HepaseHnctsa ¢ onHoit 1 hyHKIIIHN y=ax2+bx+c, YMETh YKa3bpIBaTh KOOPAMHATHI BEPIIHHEBI

HepeMeHHOM napaboisl, € 0OCh CHMMETPHUH, HallpaBJieHUue BeTBel mapabosbl. Pemats

VpaBHEHHS C ABYMsI 2 HEpaBEHCTBA BTOPOH CTENEHH, UCHONIb3Ysl rpaduyeckue npencTaBIeHusl.

IEPEMEHHBIMU U UX CUCTEMBI Hcnonws3oBath METO HUHTCPBAJIOB JJIsL PCIICHHUA HCCIIOXXHBIX

HepaBeHcTBa ¢ ByMs 2 palMoHaNbHBIX HepaBeHCTB. lcmonbp3oBaTh MX Ui TpaduyecKkoro

NEPEMCHHBIMU 1 UX CUCTCMBI

peuicHus CUCTEM ypaBHeHI/Iﬁ C ABYMs ICPEMCHHBIMU.




Apudmerndeckasi mporpeccust

I'eomerpuueckas nporpeccust

DJIEMEHTHI KOM6I/IHaTOpI/IKI/I

HagansHbie CBCACHUS 13
TCOPUHU BepOSITHOCTefI

NN

HroroBas KOHTpOIbHAS
pabora

IToaroroBka K 3K3aMeHy

Pemate cnocoOOM MOACTAHOBKM CHUCTEMBI JABYX YpPaBHEHHH € IByMs
IIEPEMEHHBIMU, B KOTOPBIX OJHO YPaBHEHUE IIEPBOU CTEIEHU, a APYroe
— BTOPOH CTEIICHH.

PemaTh TeKkcTOBBIE 3agauW, UCIONB3YySd B KauecTBE anreOpanvecKon
MOJIENIN CUCTEMY YpaBHEHUH BTOpPOW CTENEHH C ABYMS MEpPEMEHHBIMU;
pelmaTb  COCTaBICHHYKD CHCTEMY, HWHTEPIPETUPOBATh PE3YNbTAT.
BeiBoguTe GopMynsl N-ro wieHa apu()METHUECKOW MPOTPecCHH U
TreOMETPUYECKON IPOrPECCUH, CYMMBI IIEPBBIN N WIEHOB

COI'JTACOBAHO

3aMeCTUTENb AUpeKTopa o YBP
/ Cycoena S1.A./

« » 2023 r.
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