12.2 Anredpa
HOACHUTEJIBHAS 3AIIMCKA

Anre0pa sSBISETCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 0O0pa3oBaHMS:
oHa o0OecrieurBaeT M3y4YECHUE APYTUX AUCHUIUIMH, KaK €CTECTBEHHO-HAYy4YHOTO, TaK U
TYMaHUTAPHOIO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO JIsl IPOAOTIAKEHUST 00pa30BaHUS U
B TOBCEJIHEBHON >XuW3HH. Pa3BuTHe y o0Oyyaronmxcs Hay4dHBIX NPEICTaBICHUN
O MPOUCXOXKIACHUU W CYIIHOCTH aireOpanmdeckux aOCTpakimid, CrocoOe OTpakKeHUS
MaTeMaTUYECKOW HAyKOW SIBIIGHMM M TPOILIECCOB B MPUPOJE U OOIIECTBE, POJIH
MaTeMaTUYECKOr0 MOJCIMPOBAHUSI B HAYYHOM MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(GbOopMUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS W KAyeCTB MBIIUICHUSI, HEOOXOJAUMBIX
TSl aJlaliTallid B COBpEMEHHOM Iu(poBoM oOiiecTBe. M3ydueHue anreOpsl ooecreunBaeT
pa3BUTHE YMEHHUsA HaOII0JaTh, CpaBHUBATh, HAXOJIUTb 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaThH CBOU
JNEUCTBUS M BBIBOJBI, (QOpMyIUpoOBaTh yTBepxkAcHUA. (OCBOGHHE Kypca aireOpbl
oOecrieunBaeT Pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYaroOlUXCsA: OHU MCIOJIb3YIOT
JNETyKTUBHBIE W WHAYKTUBHBIE pacCyXIeHUsA, OO0O0OIICHWE U KOHKPETHU3AIHUIO,
abcTparupoBanue 1 ananoruto. O0ydyeHue anredpe mpeanoiaraeT 3HaYuTeIbHbIN 00bEM
CaMOCTOSITETILHOM JIESITEIbHOCTH O0YYarOUIUXCsl, OITOMY CAMOCTOSITEIbHOE PELICHUE
3a/1a4 SBJISETCS pealu3anuen 1eaTeIbHOCTHOTO MPUHIUIIA 00yUEHHUS.

B crpykrype mporpammbsl yueOHOro Kypca «Anredpa» ajis OCHOBHOI'O OOIIETo
oOpa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJACPKATEIbHO-METOAUYECKUE JTMHUU:
«Hucna v BEIYUCICHUSNY, « AJTeOpandecKue BEIPAXKECHUS», « Y paBHEHUS U HEPABEHCTBAY,
«OyHKmum». Kaxnas u3 3THX COAEPKATEIbHO-METOAUYECKUX JIMHUM pPAa3BUBACTCS
Ha NPOTSHKEHUU TPEX JIET U3YUEHHS Kypca, B3aUMOJECUCTBYS C APYTMMH €ro JUHUSIMHU.
B xozae nzydenus yueOGHOTO Kypca 00yqaronuMcs IPUXOIUTCS JJOTUYECKU PACCYKIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN $3bIK. B CBsI3W € 3TUM B mOporpammy
y4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKHU, MPEACTABICHHBIC
BO BCEX OCHOBHBIX pa3zjeliax MaTeMaTUYeCKOro OO0pa3oBaHUS U CIOCOOCTBYIOIINE
OBJIAJICHUIO OOYYarONIMMHUCS OCHOB YHHUBEPCAJIBLHOTO MAaTEMaTHUYECKOrO S3bIKA.
ConepkaTeIbHON U CTPYKTYPHOM OCOOSHHOCTBIO YUeOHOT0 Kypca «AJredopay sBIsSeTCs
€ro UHTETPUPOBAHHBIN XapakTep.

Conepxanve nuHUN «YucCia U BRIYUCICHUS» CIIYKUT OCHOBOM JUIsl JAJIbHEHIIErO
W3Y4YCHUS] MATEMATHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOIIUXCS JIOTUYECKOTO
MBINIUICHUS, (OPMHUPOBAHUIO YMEHHUS TOJB30BAThCS ~ aNTOPUTMaMHU, a TakKke
MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJISI TIOBCEAHEBHOM IKU3HH.
Pa3BuTre moHATHS O YMCIe HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs CBS3aHO
C palMOHAIFHBIMU U HUPPAIMOHAIBHBIMU YUCIaMHU, (OPMHUPOBAHUEM IIPEICTABICHUN
O JEWCTBUTEIBHOM YHCIIC. 3aBEPIICHWE OCBOCHHSI YHUCIOBON JIMHUU OTHECEHO
K cpesiHeMy 001eMy 00pa30BaHHUIO.

Copnepxkanue AByX anreOpandecKux JIUHUN — «ANTeOpandecKue BBIPAKEHUS» H
«YpaBHEHHsI ¥ HEPABEHCTBA» CIOCOOCTBYET (OPMUPOBAHUIO y OOYJArOITUXCS
MaTEeMaTU4YEeCKOro arnrapara, He0OX0AUMOTO JIJIsl pEeIeHUs 33]]a4 MAaTEMAaTUKH, CMEKHBIX
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OpEeIMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX 3a7ady. Ha ypoBHE OCHOBHOrO 0OIIEro
oOpa3oBaHUs YUeOHBIH MaTepuai rpynmnupyeTcss BOKPYT pallMOHAIbHBIX BBIPAKEHUU.
AnreOpa [E€MOHCTPUpPYET 3HAUY€HHE MATEMaTHKH KakK S3bIKa Ui HOCTPOECHUS
MaTEeMaTUYECKUX MOJIEIEH, ONMCAHMSI IPOLIECCOB U SIBJICHUI peabHOoro mupa. B 3amaun
oOy4deHus anredpe BXOAT TaKkKe JadbHelIIee pa3BUTHE aITOPUTMUUYECKOTO MBIITUICHHUS,
HEOOXOIMMOT0, B YACTHOCTH, JIJIs1 OCBOEHHSI Kypca HH(GOPMATHKH, U OBJIQJICHE HaBbIKAMH
JNEAYKTUBHBIX paccyxjeHuid. [IpeoOpazoBaHue CHUMBOJIBHBIX (OpPM CHOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHHU s, CIIOCOOHOCTEN K MATEMaTHUYE€CKOMY TBOPYECTRBY.

Conepxanue (QyHKIMOHAIBHO-TpaQUUECKOM JIMHUM HAIEJICHO Ha MOJIy4YeHUe
OOyJarolMMHUCs 3HAHUM O QYHKIHMSIX KaK BaKHEUIIEH MaTeMaTH4eCKOW MOJIEIH
JUISL ONMCAaHUS U UCCIEAOBAHUS Pa3HOOOPA3HBIX IMPOIECCOB U SBJICHUN B MPUPONE U
obmiectBe. M3yueHne marepuasia ciocoOCTBYET PAa3BUTHIO y OOYYaIOLIUXCS YMEHMS
UCITIOJI30BaTh PA3JIMYHBIE BBIPA3UTENIbHBIE CPEICTBA SI3bIKA MATEMATUKH — CIOBECHBIE,
CUMBOJIMYECKHE, rpauueckue, BHOCUT BKJIaa B (OPMUPOBAHUE IPEICTABICHUN O POIH
MaTE€MaTUKHU B Pa3BUTUU LUBWIN3AIUU U KYJIbTYPBHI.

CornacHo yueOHOMY IUTaHy B 7—9 Kjaccax M3ydyaercs yueOHbI Kypce «Anredpay,
KOTOpPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pasfenbl coiepxkanus: «Yucna u
BBIUUCIICHUS», «ANreOpandeckue BBIPAKEHUSN», «YPAaBHEHUS U HEPABEHCTBAY,
«DYHKIUW.

OOwiee 4YUCIO YacoB, PEKOMEHJOBAaHHBIX JUIsI H3Y4YeHHs Yy4eOHOro Kypca
«Anredpay», — 306 wacoB: B 7 kiacce — 102 yaca (3 vaca B Henmeno), B 8 kimacce —
102 yaca (3 yaca B Henmento), B 9 kinacce — 102 yaca (3 gaca B HEACIIO).

COJAEPXAHUE OBYUYEHUA
Yucsia 1 BbIYUCJICHUS

Hpo6u 0OBIKHOBEHHBIE U IECSITUYHBIE, IEPEXO0]T OT OJHOM (POpMBI 3amucH apodei K
apyrou. IloHsaTHE panMOHAIBHOIO 4YHCIA, 3alUCh, CPAaBHEHUE, YIIOPSIOYMBAHUE
palMoHaNbHBIX uHncel. ApupMETHYECKHe JIEUCTBUS C palMOHAJIbHBIMU YHCIIAMHU.
Pemienue 3a1a4 u3 peaabHOM MPAKTUKKU HA YaCcTH, HA IPOOH.

IIprMeHeHne NMpU3HAKOB JIEIMMOCTH, PA3JIOKEHUE HA MHOKUTEIM HATypPaJbHBIX
quced.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IPsIMasi 1 0OpaTHas MPOMOPLUUOHATBHOCTH.

KBagpartueiii kopens u3 uucina. [lonstue 06 uppaimonaibHoM yuciie. JlecsiTuunbie
NpUOIMKEHUST HUppalMOHANbHBIX yuced. CBoilcTBa apuMETHUECKHX KBaJApPaTHBIX
KOpHEH U UX IpUMEHEHHE K MPeoOpa30BaHUI0 YMCIOBBIX BBIPAKEHUM U BBIYUCICHUSIM.
JIeMCTBUTENBHBIE YHCIIA.

CreneHb ¢ HaTypajdbHBIM M IEIbIM TOKa3aTeleM U €€ cBoiicTBa. CTaHmapTHas

3aIUCh YUCJIA.

PanmonaneHpie 4YKcna, WppalMOHAIbHBIE YHCIA, KOHEYHbIE M OECKOHEUYHBIC
JeCATUYHbIE TpoOu. MHOXKECTBO JAEMCTBUTEIBHBIX UMCEN, JEHCTBUTENbHBIE YUCIIA KaK
OeCKOHEUHbIE JecATUYHbIe ApoOu. B3anMHO OJHO3HAYHOE COOTBETCTBUE MEXY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCET U KOOPAUHATHOU HPSIMOM.



CpaBHeHue JIEACTBUTEIbHBIX quced, apupMeTHIECKUE NEUCTBUS
C ICMCTBUTEIIbHBIMHA YHCIIAMM.

Pa3smepsl  OOBEKTOB  OKpPYKAIOIIETO  MHpA,  JUIMTEIBHOCTH  TPOIECCOB
B OKpY>KalollleM MUpE.

[TpubnmxEHHOE 3HAYECHHE BEJIMYMHBI, TOYHOCTH MpUOMMKeHUs. OKpyriieHue
yucen. [Ipuknaka u oneHka pe3yibTaTOB BEIYUCICHUN.

Hcnonp30BaTh HayalbHBIE MPEACTABICHHUS O MHOYKECTBE JEUCTBUTEIBHBIX YUCET
JUIsSi CPABHEHMS, OKPYTJICHHS W BBIYUCICHUN, M300pakaTh JACHCTBUTEIIbHBIC YHCIIA
TOYKaMU Ha KOOPJMHATHOM MPSIMOM.

[IpuMeHATh TOHSTHE apU(PMETUYECKOrO KBaJIpaTHOTO KOPHS, HAXOJUTh
KBaJpaTHbIE KOPHH, HCHOJIb3ys NPU HEOOXOAUMOCTH KAJIbKYJISITOP, BBIIOIHATH
npeoOpa3oBaHus BBIPAKEHUM, COJIepKAIUX KBaJIpaTHbIE KOPHU, MCIIOJIb3Ys CBOMCTBA
KOPHEH.

Ncnonb3oBaTh 3anucu OOJBIIUX U MaJIbIX YHUCEI C TOMOIIBIO JIECATUYHBIX TpoOeit
u creneHeit uncna 10.

AJiredpanyeckue BbIpasKeHHUs

[lepeMeHHbIE, YUCIOBOE 3HAYECHHE BBIPAKEHHUS C MEepeMEeHHOW. JlomycTumbIe
3HaueHUsa TepeMeHHbIX. [IpencTaBieHue 3aBUCHMOCTH MEXKy BEIMYMHAMU B BHJIC
dbopmynbl. Beruucnenus no ¢opmynam. I[IpeoOpazoBanre OyKBEHHBIX BBIPAKECHUIH,
TOXJIECTBEHHO pPaBHBIC BBIPAXKEHUS, MPaBUIa MIPEoOpa30BaHUsS CYMM U MPOU3BEACHHUM,
IpaBuiia PacKpPhITUS CKOOOK M MPUBEICHUS MOJJOOHBIX CIIaracMbIX.

CBolicTBa CTENEHU C HATYPaJIbHBIM IMOKA3aTEIIEM.

Opnounensl w MHorowieHbl. CrermeHb MHoOrouwieHa. CloKeHHWE, BBIYMTAHUE,
YMHOKCHHE MHOTOUWICHOB. DOPMYIIBI COKPANIEHHOTO YMHOXKEHHS: KBAapaT CyMMBI U
KBagpaT pasHocTH. DopMyna pa3HOCTH KBaapaToB. PasnmoskeHne MHOTOUYJICHOB
Ha MHOXKHTEJTH.

KBaapaTHbIii TpEXuiieH, pasioKeHHE KBAJAPATHOTO TPEXWICHA HAa MHOMXHUTEIH.

Anrebpandeckas 1podb. OCHOBHOE CBOMCTBO anrebpandeckoi qpodu. CioxxeHue,
BBEIYMTAHNUE, YMHOKCHHE, JCIICHHE anre0pandecKkux Apooeii. PanrmoHnanbHbIe BRIpOKCHHS
U uX npeodpa3oBaHue.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHMs, TpaBUja MpeoOpa3oBaHMUs ypaBHEHUS,
PAaBHOCWJIBHOCTb YPAaBHEHHUM.

JIuHenHoe ypaBHEHUE C OJTHOU ITIEPEMEHHOM, YUCIIO KOPHEW JIMHEMHOIO YpaBHEHN,
pelieHre JIMHEWHbIX ypaBHEHMI. COCTaBlI€HHE YpPAaBHEHHMI IO YCJIOBHIO 3aJauu.
Pemenne TEKCTOBBIX 3a7ady C IOMOIIBIO ypaBHEHHUW. JIMHEMHOE ypaBHEHHE C ABYyMs
MEePEMEHHBIMH U €T0 rpaduK.

CucreMa AByX JUHEWHBIX YPAaBHEHUM C BYMsl MEPEMEHHBIMU. PeleHne cucrem
ypaBHEHUH criocoOOM MO ACTaHOBKH. [IprMepsl pereHnsl TEKCTOBBIX 33/1a4 C TTOMOIIBIO
CUCTEM YPaBHECHUM.

KBanpatHoe ypaBHeHHe, (opMylia KOpHEH KBaJpaTHOTO ypaBHEHMs. Teopema
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Buera. Pemenue ypaBHeHMM, CBOAAIIMXCSA K JIMHEMHBIM U KBaJApPAaTHBIM. bUKBaapaTtHoe
ypaBHeHUE. llpumepbl pemeHuss ypaBHEHHM TPETbEd MW UYETBEPTOM CTEICHEHU
Pa3JI0KEHUEM HAa MHOXKUTEIH.

VYpaBHeHue C JIByMs IE€peMEHHbIMH M ero rpaduk. Pemenue cucrem aByX
JIMHEWHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU. Pelienne cucrteM IByX ypaBHEHUM, OJHO
U3 KOTOpPBIX JMHEHHOE, a JApyroe — BTOpod crteneHu. ['paduueckas mHTEprnpeTanus
CUCTEMBI YpaBHEHUH ¢ ByMs epeMeHHbIMU. ['paduueckas uaTepnperanus ypaBHEHUN
C AByMSl MEPEMEHHBIMU U CHCTEM JIMHEHHBIX YpaBHEHUN C ABYMS NEPEMEHHBIMHU.
[IpuMepsl pereHus: CUCTEM HENTMHENHBIXYPABHEHNN C IBYMsI IEPEMEHHBIMH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHUH. PemeHne TEKCTOBBIX 3ajay
anredpandecKuM MeToI0M. PerieHre TeKCTOBBIX 3a7a4 aare0pandeckuM criocoooM.

HucnoBble HEpAaBEHCTBA U HUX CBOMCTBA. HepaBeHCTBO C OJHOW IEPEMEHHOM.
PaBHOCUIBHOCTH HEPABEHCTB. JIMHEHBIE HEPABEHCTBA C OJHOM NepeMeHHOU. CrucTeMbl
JMHENHBIX HEPABEHCTB ¢ OAHOU nepeMmeHHor. KBanpaTtHsie HepaBeHcTBa. [ paduueckas
VMHTEPIPETALNS HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMU.

DOyHKIUU

Koopaunara Toukn Ha npsamoii. YnciioBble MpoMeXyTKH. PaccTosiaue mexnay 1Byms
TOYKaMHU KOOPIMHATHOU IPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abcumcca u opuHaTa TOYKA
Ha KOOpJAMHATHOM IuiockocTu. Ilpumepsl rpapukoB, 3agaHHbIX (opmynamu. Urenue
rpagukoB peanbHbIX 3aBucuMocTel. [lonarue @ynkuuu. I'paduk ¢pynkumu. CoiicTBa
bynkuii. Jlunelinas Qynkums, e€ rpaduk. 'papuk ynkumm y = |x|. I'padudeckoe
pEelIEHNE JTUHEWHBIX YPABHEHUM U CUCTEM JIMHEWHBIX YPABHEHHUM.

OyHKIIMHN, ONUCHIBAIOLIUE IPSIMYIO U 00paTHYIO MPONOPLHOHATIbHbIE 3aBUCUMOCTH,
ux rpadukn. Oynkiun Y = X2,y = x%, y =Vx, y=|x|. ['paduueckoe peuienne ypaBHeHu#
Y CUCTEM YPaBHEHUM.

KBangpatuunas gynkuus, e€ rpaduk u cBoiictpa. [lapabona, KoopAMHATHI BEPIIUHbI
napaboJibl, OCh CHMMETPUU TTapaboJIblL.

Tpaduxu dynxumit: y = £x, y= Ax+b, y= = y= x3,y = V& y = |x|,

X

U UX CBOMCTBA.

BeposiTHOCTB M CTATHCTHKA
[IpencraBieHre JaHHBIX B BUJE TaOJUil, AuarpaMm, TpadukoB. 3amoJIHEHUE

Ta0JIMI], YTEHHE U TOCTPOCHUE AMarpaMM (CTOJIOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
UreHue rpaukoB peanpHBIX MpoueccoB. M3Bneduenue nHpopmanuu U3 guarpamm U
TaOJINII, UCTIOIb30BAaHUE U MHTEPIIPETALIMS JAHHBIX.

OnucarenpHasi CTaTHCTUKA: CpeaHee apudmMeThdyeckoe, MeauaHa, pa3Max,
HanOoJIblIIee U HAaMMEHbBIIIee 3HaUeHUsI Ha0opa YMCIIOBBIX NaHHBIX. [Ipumeps! ciayyaitHoN
WU3MEHYHUBOCTH.

CrydaliHBIN SKCTIEPUMEHT (OTIBIT) U CIy4daiiHOe coObITHE. BeposITHOCTh 1 YacToTa.
Ponb MaioBEpOSITHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITUI B IPUPOJAE U B OOIIECTBE.
Momnera n urpanbHas KOCTb B TEOPUH BEPOSTHOCTEN.



I'pad, Bepmmna, pedbpo. Ctenens BepiuHbl. Yncio pédep U CyMMapHasi CTETICHb
BepuinH. [IpencraBnenue o csizHoctu rpada. Lenu u nukiel. [lytu B rpadgax. O6xox
rpada (dnepoB myTh). [IpencraBnenue 06 opueHTupoBaHHoM rpade. Pemenue 3amau
C MOMOIIBIO IpadoB.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IOJAMHOXkeCTBO. Onepanuy HaJi MHOKECTBaAMMU:
oObeMHEHUE, TepeceueHue, aononHenne. CBONCTBAa omepauuid HajJ MHOXKECTBaMMU:
IIEPEMECTUTENBHOE, COYETATEIBHOE, PACIIPEAEIIUTENIBHOE, BKIOUeHUs. Vcnonb3oBanne
rpauueckoro MpeJCTaBICHUS MHOXECTB [UJIi ONMCAHMS peajbHBIX MPOILIECCOB U
SABJICHUH, TIPU PELICHUU 3a/1a4.

N3mepenne paccemBaHus JaHHbIX. Jlucnepcuss W CTaHAAPTHOE OTKJIOHEHUE
YHUCJIOBBIX HA00OpOB. /lnarpamMma paccenBaHus.

DnemMeHTapHbIe COOBITUS ciyyaiiHOro ombiTa. CiayyaiiHble coObITHS. BeposiTHOCTH
coObITHI1. OmNBITBI C PAaBHOBO3MOKHBIMHU 3JEMEHTApHBIMH COOBITUAMU. CiydalHbBIN
BbIOODP. CBSA3b MEXIy MaJOBEPOSTHBIMU U NMPAKTUYECKU JOCTOBEPHBIMU COOBITHSIMU
B IIPUPOJE, OOIIECTBE U HAYKE.

Hepeo. CBOMCTBa JI€PEBBEB: €IUHCTBEHHOCTb ITyTH, CYIIECTBOBAHHME BUCSYEH
BEpUIMHBI, CBSI3b MEXKJY YMCIOM BEpIIMH M 4HciioM pedep. IlpaBuio yMHOXKEHHS.
Pemenue 3aau ¢ momouisio rpaos.

[IpotuBomnomnoxHeie coobiTud. uarpamma Jiisiepa. OObeAMHEHUE U TTEPECEUCHHE
coobrTnii. HecoBmecTtHbie coObiTusi. Dopmynia CIOXKEHHS BEpPOSTHOCTEH. Y cioBHas
BepoATHOCTb. I[lpaBmiio ymHokeHus. HezaBucumbie coObiTus. [lpencraBnenue
DKCIEPUMEHTAa B BHUJAE JAcpeBa. PemeHne 3agad Ha HAXOXKICHHE BEPOSITHOCTEN
C IOMOIIIBIO JIEPEBa CAYyYaHOr0 KCIIEPUMEHTA, AUarpamMm Jitiiepa.

[IpeacraBnenre MaHHBIX B BHUjE TAONUIl, AUarpaMm, rpaukoB, UHTEPIPETAIUSI
JNaHHbIX. UTeHue 1 ocTpoeHue TabJnll, 1uarpaMm, rpadKoB MO peaibHbIM JJAHHBIM.

[lepectanoBku u ¢aktopuan. CodyeTaHUss W YUCIO COUYeTaHUU. TpPEeyrobHUK
[Tackans. Pemienue 3a1a4 ¢ UCMOIb30BaHUEM KOMOMHATOPUKH.

I'eomerpuyeckas BeposATHOCTh. CiyyallHbIi BBIOOP TOYKM U3  (QUIYpPHI
Ha IUIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

UcnbiTanune. Ycnex u Heyaaua. Cepusi ucnblTaHuil 10 mepBoro ycmnexa. Cepust
ucnbeiTanuii bepaysum. BeposTHOCTH cOOBITHII B cepuu UCTIbITaHUI bepHyiu.

CinyuaiiHasgs BeJIMYMHA W PACIPENCIICHUE BEpOSITHOCTEW. MareMatuyeckoe
OXXHUJaHue U nucnepcus. [Ipumepsl MaTeMaTHUYeCKOTO OXKUJIAHUS KaK TEOPETUYECKOTO
CPEIHETO 3HAYECHUS BEJIMYMHBI. MaTeMaTHyeCKoe OXKUIAHUE U JUCTIEPCUS CIyYahuHON
BEJIMYMHBI «YHCJIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyIm».

[Tonsitue o 3akoHe Oonbmux yncen. Mi3mepenue BeposSTHOCTEHN ¢ TOMOIIBIO YacTOT.
Ponb u 3HaueHMe 3aKkoHa OOJIBIITUX YHUCEIT B IPUPOJIE U OOIIECTRE.

NPEAMETHBIE PE3YJIBTATBI

YucJia 1 BLIYUCJICHUSA
HaxoauThk 3HaueHust YMCIOBBIX BBIPAKEHUH, IPUMEHITh pa3HO00pa3HbIE CIIOCOOBI
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U TIPUEMBI BBIYMCIICHUS 3HAUEHUN TPOOHBIX BBIPAKEHUH, COAEPKAIINX OOBIKHOBEHHBIE
U JICCATUYHBIC APOOH.

[lepexonuth OT onaHOW (OPMBI 3amUCH YHUCEN K ApPyroil (mpeoOpa3oBHIBATH
JECATUYHYIO ApOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH
B OCCKOHEUYHYIO JIECATHYHYIO IPOOB).

[IpuMeHATh MPU3HAKU JEIMMOCTH, PAa3JIOKEHUE HAa MHOMKUTEIH HATYypaJbHBIX
YHCEIL.

PemaTte mpakTHKO-OpUEHTUPOBAHHBIC 331a91, CBSI3aHHBIC C OTHOIIIEHUEM BEJTUYHH,
IPOIMOPIIMOHAIEHOCTBIO  BEJIMYWH, IPOICHTAMH, HMHTEPIPETUPOBATh PE3YIbTAThI
pelicHus 3a1a49 ¢ y9éTOM OIpaHHYCHUMN, CBA3aHHBIX CO CBOMCTBAMH pacCMaTPHBAEMBbIX
0OBEKTOB.

CpaBHHBaTh U YIOPSIOYMBATH PAIMOHATBHBIC U HPPAIIMOHATLHBIC YUCITA.

Bemmonuare apudmernueckue NEUCTBUS C pAlMOHATBHBIMU YHCIIAMH, COYETas
YCTHBIC W TUCHMCHHBIE TPHUEMBI, BBIMOTHATH BBIUYUCICHUS C HPPAIlMOHATBHBIMU
YHCIAMHU.

OKpyrisTh  JEWCTBUTEIBHBIC YHWCIA, BBINOJHATH NPUKUIKY  pe3ysbTaTa
BBIYUCJICHUH, OIEHKY YMCIOBBIX BBIPAYKECHUM.

AuredpanvecKue BbIpasKeHHUs

Hcnonb3oBaTh anreOpandyeckyl0o TEPMHHOJOTHUIO M CUMBOJMKY, MPUMEHSITh €€
B IIPOLIECCE OCBOEHMSI YIEOHOTO MaTepuania.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAXKEHUM TMpU 3aJaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

BoInonHAT mpeoOpa3oBaHUsl LENOr0 BBIPAKEHUS B MHOTOWIEH NPUBEACHUEM
MOJ00OHBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BpINOMHATE YMHOXKEHHE OAHOYIIEHA HA MHOTOYWIEH U MHOTOYJIEHA HA MHOTOYJIEH,
OPUMEHATH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCymeCTBIATh pa3I0KEHUE MHOTOYJIEHOB HA MHOKHUTEM C IIOMOIIBIO BEIHECEHUS
32 CKOOKHM OOIIEro MHOMHUTENS, TPYNIUPOBKH CIIAraéMbIX, NPUMEHEHUs (opmys
COKPAILLIEHHOI'O YMHOXEHUS.

[IpumeHnsaTh mpeoOpa3oBaHWs MHOTOWICHOB JUIsl PEIICHUS Pa3IMYHBIX 3a/1a4y
13 MaTEMAaTHUKHU, CMEKHBIX IIPEAMETOB, U3 PEAIbHON NTPAKTUKH.

Hcnonp30BaTh  CBOMCTBA  CTENEHEM €  HATYpaJbHBIMM  IIOKAa3aTEIsAMHU
JUIS TIpeoOpa30BaHUs BHIPAKEHUH.

[IpuMeHsTh MOHATHE CTENEHHU C LIEJIBIM [T0Ka3aTesIeM, BHIIOIHATH MpeoOpa3oBaHUs
BBIPAXEHUI, COAEPKAIIMX CTETIEHH C LEIBIM MOKA3aTEIEM.

BbINONMHATE  TOXKIAECTBEHHbIE MPEOOpa3oBaHMsl  PalMOHAIbHBIX  BBIPAXKEHUHN
Ha OCHOBE MPaBWJI JCHCTBUIM HaJl MHOTOWIEHAMHU U alreOpanuyecKuMHU JPOOsIMH.

PacknanpiBaTh KBaJpaTHBIN TPEXUJICH HA MHOKHUTEIIH.

[IpumensTh TpeoOpa3oBaHUsA BBIPAKEHUN [UIsl pPEIIEHUS pa3IUYHbIX 3a]ad
W3 MaTEMATHKHU, CMEKHBIX IIPEAMETOB, U3 PEATbHON MTPAKTUKH.



YpaBHeHMs U HEPAaBEHCTBA

Pemars nuHeliHbIE ypaBHEHUS C OJHOM IEPEMEHHOM, IPUMEHSS IIPaBUiIa IEPEX01a
OT MCXOJHOIO YpPaBHEHHs K PaBHOCWIBHOMY eMy. [IpoBepsTbh, SBISETCS M YHUCIO
KOpPHEM YpPaBHEHUS.

[IpumensTs rpaduyeckiue METOJbl NMPU PEIICHUH JIUHEHHBIX YpaBHEHUH U UX
CUCTEM.

[TonGupath mpUMepHI Map YKCe, SABISIOMUXCS PEIICHUEM JIMHEHHOTO ypaBHEHUS
C IByMs IIEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOW IUIOCKOCTH IpaMK JMHEHHOrO ypaBHEHUS C JBYMs
NEPEMEHHBIMHU, MOJIb3YSCh TPAPUKOM, IPUBOIUTH IPUMEPHI PEILICHUS YPABHEHUS.

Pemrars cucTeMbl IByX JINHEMHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU, B TOM YHCIIE
rpapuyecKu.

CocTaBisATh U pemarh JUHEWHOE YPaBHEHUE WIM CHCTEMY JIMHEHMHBIX ypaBHEHUI
[0 YCJIOBUIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadyu
IIOJIyYEHHBIN pe3yibTar.

Pemrare JnMHENHBIE, KBaJpaTHBIE YPAaBHEHHS M PALMOHAIBHBIE YPaBHECHMS,
CBOAIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUH C ABYMS IIEPEMEHHBIMHU.

IIpoBoauTE MpOCTENUIINE UCCICAOBAHNS YPABHEHUN U CUCTEM YPaBHEHHI, B TOM
yucjie ¢ NpPUMEHEHUWEM TIpaduyuecKux MpeACTaBICHUN (ycTaHaBIMBaTh, MUMEET JIK
YPaBHEHUE WIN CUCTEMA YPABHEHUM PELICHUS, €CIIM UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexoauTh OT CIOBECHON (OPMYIUPOBKHU 3aJlau K €€ anredpandeckol MOJEIH
C MMOMOILIBIO COCTABJICHUS YPaBHEHUS WM CUCTEMBl YPAaBHEHWM, WHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYEHHBIN pe3yJbTarT.

IIprMeHATh CBOWCTBA YMCIOBBIX HEPABEHCTB I CPABHEHHUs, OLICHKH, peILIaTh
JUHEHWHBIC HEPABEHCTBA C OJHOM IMEPEMEHHOM M WX CHCTEMbI, J1aBaTh rpaduuecKyro
WJUTFOCTPALAI0 MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMBbI HEPABEHCTB.

Pemate mpocretimue ApoOHO-paIrMOHAIbHBIE YPaBHEHUS.

Pemars cucTeMpl IByX JIMHEMHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHHM, B KOTOPBIX OJTHO YPABHECHUE HE SIBIACTCS JIMHEUHBIM.

PemaTe TeKCTOBBIE 33/1aul AIreOpanvyecKuM CIOCOOOM C MOMOIIBIO COCTaBICHUS
YPAaBHEHMS WM CUCTEMBI JBYX YPABHEHUH C JBYMs MIEPEMEHHBIMH.

[IpoBoauTe mpoCTENIINE UCCIENOBAHUS YPABHEHUNW U CUCTEM YPaBHEHUM, B TOM
yycie ¢ NpUMEHEHHEM TrpadUuyecKkux NpeacTaBlieHui (yCcTaHaBIMBATh, HMEET JIU
YPaBHEHUE WIHA CUCTEMA YPABHEHUM PELLIEHUs, ECIIU UMEET, TO CKOJIBKO, U TIPOYEE).

Pemarts nuHeliHble HEpAaBEHCTBA, KBaApaTHbIE HEPABEHCTBA, N300pakaTh pelIeHHe
HEPABEHCTB Ha YMCIIOBOW MPSIMOM, 3alIUCHIBATH PELIEHUE C IIOMOIIBIO CUMBOJIOB.

Pemare cucremsbl JIMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIFOUYAOLINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PELICHHE CUCTEMbl HEPABEHCTB Ha YHUCIOBOM
MPSIMOM, 3aIIMCHIBATh PELICHHUE C IIOMOILIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEIICHUH PA3JIMYHbBIX 3a1a4.

DyHKIUU



N300paxaTh Ha KOOPAWHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpAMHATAM, JTy4d, OTPE3KH, HHTEpBajlbl, 3alHMCHIBATh YHCIOBBIE MPOMEXKYTKU
Ha anre0pandecKoM sI3bIKE.

OTmeuaTh B KOOPAMHATHOM MIIOCKOCTH TOYKHU MO 33JaHHBIM KOOPAWHATAM, CTPOUTD
rpaduku muHeHHbIX GyHKUMA. CTpouTh rpadux GyHKIUH Y = |X|.

OnuceIBaTh C TOMOIILI0 (DYHKITUI M3BECTHBIC 3aBUCUMOCTH MEKY BEIIMUYNHAMU:
CKOPOCTb, BpEMsl, pacCTOSIHUE, 1I€HA, KOJIWYECTBO, CTOMMOCTb, MPOU3BOJUTEIHHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxonutb 3HaueHue GyHKIHUU 110 3HAYSHUIO €€ apryMeHTa.

[Torumate rpaduyeckuii CHoco0 TPEACTABICHUS W aHaIM3a WH(OpMaImy,
U3BJIEKATh U UHTEPIPETUPOBATh MHGOPMALNIO U3 TpadUKOB peaIbHBIX MPOILIECCOB U
3aBUCHMOCTEM.

[lonumaTe W HUCMONB30BaTh (YHKIHUOHAIBHBIE TOHSATHUS U S3bIK (TEPMUHBI,
CUMBOJIMUECKUE O0O3HAUCHMS), OMNpEACNSATh 3HaueHHEe (QYHKIUMUA 10 3HAYCHUIO
apryMeHTa, ONpeesaTh CBOMCTBA (GYHKIIUU 10 €€ rpaduKy.

Ctpoutsb rpaduku dJeMEHTApPHBIX PYHKIUN BUA:

y="_ y= x2 y= x3,y = VX, y = |x|, onucsiBath CBOiicTBa YNCIOBOI QYHKIHH
X

1o e€ rpaduky.
Pacno3naBaTte (QyHKUMHM H3y4yeHHbIX BHUAOB. Iloka3piBaTh cXeMaTUYECKU
pacmojoXeHne Ha KOOPAWHATHOW IJIOCKOCTH TpadukoB (GYHKIUN BUAa: Yy = £X,

£ _

y=4#x+b y=_, y=ax?+bx+c, y= x3, y= % y=|x| B 3aBucuMoctn
pa

OT 3HaYeHUU K03 (PULIMEHTOB, OMUCHIBATh CBOMCTBA (PYHKIUH.

Ctpouth u wu300paxkaTb CXeMaTH4YECKHM TpaduKu KBaJAPATUUYHBIX (PYHKIUH,
OIKCHIBaTh CBOWCTBA KBAaIPATUUHBIX (QYHKIIUI 1O X TpaduKaM.

Pacnio3HaBaTh KBagpaTU4YHYIO (QYHKIHIO 1O (opMysie, NPUBOAUTH TMPUMEPHI
KBaJPaTUYHBIX QYHKLIHNA U3 peasbHOM KU3HU, QU3UKU, TEOMETPUU.

YucsoBble MOCI€10BATEILHOCTH M MPOTPeCCUH

Pacno3naBaTth apupMEeTUUECKYIO U T€OMETPUUYECKYIO MPOTPECCUU MPU PA3HBIX
crioco0ax 3a1aHusl.

BrINoMHATE BBIUKCICHUS ¢ UCTIOIB30BaHUEM (HOPMYIT N-TO YieHa apuhMEeTHIECKON
Y TEOMETPUYECKON IPOTPECCUI, CYMMBI IIEPBBIX N YJICHOB.

N300pakath WieHbl MOCIEA0BATEIIBHOCTH TOYKAMH Ha KOOPJIMHATHOM ITOCKOCTH.

Pemrats 3agaum, cBsI3aHHBIE C YHMCIOBBIMU TOCJIEA0BATEILHOCTIMU, B TOM YHCIIE
3aJ1au U3 peajibHOM KU3HU (C UCIIOJIb30BAHUEM KAJIBKYJISITOPA, IIU(PPOBBIX TEXHOIOTHUH).

BeposAiTHOCTH M CTATUCTUKA

YutaTth, H3BIEKATh M NPeoOpPa3oBbIBaTH HWH(OpPMAIUIO, TPEICTABICHHYIO B
TabNuIax, Ha JUarpaMMax, MpeCTaBIsTh JaHHbIE B BUJIE TAOJIUL], CTPOUTH JUarpaMMbl
(cTonOuKOBBIE (CTONOUATHIE)M KPYTOBBIE) IO MACCUBAM 3HAYCHUI.



OnuceIBaTh U UHTEPIPETUPOBATH PEABHBIE YUCIOBBIE JAHHBIE, MPEICTABICHHBIE
B Ta0JuIax, Ha [UarpaMMmax, rpaduxax.

Hcrons30BaTh U1 ONUCAHUS JAHHBIX CTATUCTHYECKUE XAaPaKTEPUCTUKU: CPEIHEE
apumeTrnyeckoe, Mearana, HauOOJbIlIee U HAMMEHbIIIEE 3HAUCHUS, pa3Max.

HmeTs npencTaBieHue O CyyailHOW H3MEHUMBOCTH Ha MMPUMEPAX 1IeH, PU3NIECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, UMETh IPEICTaBICHUE O CTATUCTHYECKOU
YCTOMYHUBOCTH.

OnuceIBaTh JaHHBIE C TOMOIIBIO CTATUCTHYECKHUX MIOKA3aTeNel: CPEIHUX 3HAUYECHU I
U Mep paccenBaHus (pa3max, AUCIEPCUS U CTaHIAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOTHl YMCIOBBIX 3HAYEHUH M YacTOThl COOBITHM, B TOM 4YHCIIE
10 pe3yJibTaTaM U3MEPEHUN U HaOJIIOIEHUH.

Haxonuth BEpOSTHOCTH CIy4alHBIX COOBITHMII B OIBITaX, 3HAas BEPOSITHOCTU
AIIEMEHTAPHBIX COOBITUI, B TOM YHCJIE B OMBITAX C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHSIMHU.

Hcnonp3oBath rpaduyeckue MOJENU: JEPEeBO CIY4YalHOTO HKCHEPHUMEHTA,
JyarpaMMsl DWiiepa, YuciIoBas MpsiMas.

OneprpoBaTh NOHATHUAMH: MHOKECTBO, ITOAMHOKECTBO, BBINOJHATH ONEPALUU
HaJl MHOKECTBAMH: OOBbEIMHEHHE, NTIEPECEUCHHE, JOTOTHEHUE, IEPEUUCIIATH SJIEMEHTHI
MHOYECTB, [IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonp3oBath rpaduyeckoe MpeAcTaBICHUE MHOXKECTB M CBS3€H MEXIy HUMHU
JUIl OIIMCAaHMs IIPOLECCOB U SIBJIICHHWM, B TOM YHCIIE NPU PELICHUM 3a1ad U3 JIPYrux
y4eOHBIX PEAMETOB U KypCOB.

Pemate 3amaun  OpraHM30BaHHBIM  EPEOOPOM  BAPUAHTOB, a  TaKXke
C UCTIOJIb30BAaHHEM KOMOMHATOPHBIX MTPaBUII U METOJIOB.

Hcnonb30BaTh onucaTeabHble XapaKTEPUCTUKU 111 MACCUBOB YUCIIOBBIX JAHHBIX,
B TOM YHCJIE CPEAHUE 3HAYCHUS U MEPBI PACCEUBAHMUSL.

HaxoauTh 4acTOThl 3HAYEHUW MU YACTOTHI COOBITHSA, B TOM 4YHCIE TMOJIb3YAChH
pe3ysbTaTamMy MPOBEAEHHBIX U3MEPEHUIM U HAOIIOICHUH.

HaxoauTh BEpOSITHOCTH CITy4ailHBIX COOBITUM B U3YYEHHBIX OMbITaX, B TOM YHUCJE
B OIBITaX C PaBHOBO3MOXXHBIMHU JJIEMEHTAPHBIMU COOBITUAMH, B CEPHUSX HCIBITAHHUMA
JI0 TIEPBOI0 yCIIeXa, B CEPUSAX UCHBITAaHUNU bepHyiu.

HNmMeTh npencTaBiieHUE O CIIyYaHOM BEJIMYMHE U O PACIIPEICIICHUN BEPOSITHOCTEM.

Nmetp mpencraBieHuEe O 3aKOHE OOJBIIUX YHCENT KaK O MPOSBICHUH

3aKOHOMEPHOCTH B CIIy4alHOW M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIIUX YHCEI
B IIPUPOJIC U OOIIIECTBE.



TEMATHYECKOE

INJIAHUPOBAHUE7 KJIACC
HanmenoBanue paznena |[KoauyecTBo OcHoOBHOE OCHOBHBIE BHUJIBI JIEATETLHOCTH 00yUYaIOIIUXCs
(Temnl) Kypca 4acoB coepKaHue
Uucna v BBIYMCIICHHUS. 10 [TonsTHe CucreMaTu3upoBaTh U 000raliaTh 3HAHUSA
PannoHanpHbIe yncia palMOHAIBHOTO YKciia. | 00 OOBIKHOBEHHBIX U JECATUUYHBIX IPOOSX.
Apudmernueckue CpaBHUBATH M YIIOPSIA0YMBATH APO0M, TPeoOpPa30BbIBas
JNEHUCTBUS IpU HEOOXOIUMOCTHU JAECSITUUHBIE JPOOU B OOBIKHOBEHHBIE,

C pallMOHAJILHBIMU
yuciamu. CpaBHEHHUE,
yIOPSAI0YMBAHUE
paloHaIbHBIX YUCE.
CreneHn

C HaTypaJIbHBIM
TIOKa3aTeJIeEM.
Pemntenne oCHOBHBIX
3aja4 Ha Ipoou,
MPOIICHTHI

Y3 peaJbHOMN
MIPAKTHKH.

[Ipu3Haku neaumocTH,
pa3noKeHUs

Ha MHO>KHTEIIN
HATypaJIbHBIX YHCEIL.

OOBIKHOBEHHBIE B JICCSITHYHBIC, B YaCTHOCTH B OECKOHEUHYIO
JECATUIHYIO IPOOB.

IIpyMeHATH pa3HO00pa3HbIe CIIOCO0bI U IPUEMBI
BbIYMCJICHUS 3HAYCHUI JPOOHBIX BbIPAKeHMH,
coJieprKaliX OOBIKHOBEHHBIE U AECSITUYHBIE APOOU:
3aMEHSTh NPU HEOOXOAUMOCTH AECATUUHYIO TPOOb
OOBIKHOBEHHOM M OOBIKHOBEHHYIO 1€CATUYHON, IPUBOAUTD
BBIpakeHue K popMe, Hanboiee y100HOM M1l BREIYUCIICHUH,
peoOpa3oBbIBAThH APOOHBIC BEIPAKEHUS HA YMHOKEHHUE H
NIeJIEHNE AECSITUYHBIX Ipo0el K AEUCTBUSM C LEIbIMU
YHCIIaMHU.

I[IpuBoauTH YncI0BbIe U OyKBEHHbIE IPUMEPbI CTETICHU
C HaTypaJbHBIM MOKa3aTelaeM, OObACHS 3HAUCHUS
OCHOBAHUS CTETICHU U MOKa3aTels CTETIeHH, HaXOAUTh
3HAYEHHUs cTerneHel Buaa a" (a — ar000e paroHaIbHOES
YKCII0, N — HATYypajIbHOE YUCIIO).
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PeanbHble
3aBuCHUMOCTH. [Ipsamas
U oOpaTHas
IPONOPLUHUOHAIIBHOCTH

IMoHuMAaTh CMBICIT 3aMTUCH OOJIBIINUX YUCET C TOMOIIBIO
JECATUYHBIX Apobeli u creneneit uncna 10, npuMeHsITh X
B PEATBbHBIX CUTYAIHSIX.

IpuMeHSITH TPU3HAKHU ISTUMOCTH, PA3JIOKEHUS Ha
MHOKHUTE]IA HaTypaJTbHBIX YUCE.

PemaTh 3a1a4u Ha 9aCcTH, TIPOLICHTHI, POTIOPITUH,

Ha HaXOoXJAeHHe IpoOu (TPOIEeHTa) OT BETUYUHBI U
BEJTMYMHBI TI0 €€ 1poOu (TIPOLIEHTY ), ApOoOH (MIPOIICHTA),
KOTOPBIH COCTABIISICT OJHA BEIMUUHA OT JIPYTOM.
IIpuBoaUTH, pa30MpaTh, OLEHUBATH PA3TUIHBIC PEIICHNUS,
3aMKCH PelICHUN TEKCTOBBIX 3a/1a4.

Pacno3HaBaTh M 00BACHATD, ONUPASICH HA OMPEICTICHUS,
MIPSMO MPOTIOPITHOHANTBHBIC U 00PATHO MPOTOPIIUOHATBHBIC
3aBUCUMOCTH MEX]1y BEITMYMHAMH; NPUBOAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEH M3 peaJbHOTO MHPA, U3 APYTHX YIeOHBIX
MPEAMETOB.

PemaTh npakTHUKO-OPUEHTUPOBAHHBIE 33/Ia4M Ha IpoOH,
MPOIICHTHI, IPSIMYIO U 0OPATHYIO MPOMOPIIUOHATBHOCTH,
MPOTIOPIINH

YpaBHEHUS Y HEPABEHCTBA

YpaBHeHuUeE, IpaBuia
npeoOpa3oBaHUs
ypaBHEHUH,
PaBHOCHJIBHOCTh
YPaBHEHUN.
JInHelHOE ypaBHEHKE

PemiaTes TMHEHHOE YpaBHEHUE C OJHOM MIEPEMEHHOM,
NMPUMEeHs sl MPaABWJIA NIEPEX0Aa OT UCXOAHOTO YPAaBHECHUS

K paBHOCWJIBHOMY eMy Oosiee rpoctoro Buja. [lpoBepsits,
SIBJIIETCSL T KOHKPETHOE YMCIIO KOPHEM YPABHEHHSL.
Hox0upaTs npuMepbI AP YKCEII, SABIAIONIUXCS PEIICHUEM
JIMHEVMHOTO YPAaBHEHUS C JIBYMS IIEPEMEHHBIMU.
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C OHOM MEPEMEHHOM,
PEILICHUE JTUHEUHBIX
ypaBHEeHUU. Pemienue
3a/1a4 C MOMOIIBIO
YPaBHECHUU.
JIuHenHoOe ypaBHEHUE
C IBYMs
IIEPEMEHHBIMU U €TI0
rpaduk. Cucrema AByX
JIMHENHBIX YPAaBHECHUM
C IBYMs

CTpouTh B KOOPAUHATHON MJIOCKOCTH rpaduK JIMHEHHOTO
ypaBHEHUS C IBYMsI IEPEMEHHBIMU; MOJIb3YSICh TpadUKOM,
NPUBOAUTH NPUMEPbI PEUICHUS YPABHEHUA.

HaxoauTh penieHue CUCTEMbI IBYX JUHEHHBIX YPABHECHUMN
C ABYMsI IIEPEMEHHBIMM.

CocTaBasTh U pelIaTh YPAaBHEHUE WUJIU CUCTEMY
YPaBHEHUI 10 YCJIOBUIO 3a/1a4l, HHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 33J1a4U I1OJYYEHHbBIN
pe3yJbTar

MepeMEHHBIMU

ATNreOpanieCcKue BhIPaKCHHS. 34 ByKkBeHHBIE OBJ1aieTh anreOpandecKoil TEpPMUHOJIOTUENH U CUMBOJIUKOM,

OIHOWIEH ¥ MHOT'OYJICH. ..

BBIPKCHMSL. NPUMEHSITH €€ B TIPOIIECCe OCBOCHUS yU4eOHOTO MaTeprara.

Paznioxxenrne MHOrouieHa Ha 1 - 5 .

I——— €pEMCHHBIC. axoaMTh 3HaUYCHUS OYKBEHHBIX BRIPAKCHHUM MPH 3aJaHHBIX
JlonmycTumble 3HAYCHUSAX OYKB; BBIIOJHATHh BRIUUCICHHS TI0 (hopMyIaMm.
3HAYCHUS BoInoJsiHSTH TpeoOpa3oBaHus EJIOT0 BBIPAKCHHS
TIepEMCHHBIX. B MHOT'OYJICH IIPUBEICHUEM MOJI0OHBIX ClIaracMbiX,
DopMyIIbI. PacKpBITHEM CKOOOK. BBINOIHATH YMHOKEHUE OTHOUJICHA
[TpeobpaszoBanue Ha MHOTOWICH U MHOTOYJICHA HA MHOTOYICH, MPUMEHATH
OYKBEHHBIX dbopMyIIBI KBaJpaTa CyMMBI B KBaJIpaTa pa3HOCTH.
BBIpaKCHUM, OcyuecTBJISATH Pa3I0KEHUE MHOTOWICHOB HA MHOYKHUTEITH
packpbITHE CKOOOK U yTEM BBIHECEHMSI 382 CKOOKH OOILEro MHOXKHUTEIS,
IIPUBEICHUE npuMeHeHUs (HOPMYJTBI PA3HOCTH KBaJAPATOB, GOPMYIT

[MOJ0OHBIX CIIAra€MBbIX.

COKPAILIEHHOI'O YMHOXEHMUS.
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CBoliCcTBa CTEICHU
C HaTypaJIbHbIM
IIOKa3aTeJICM.
MHOrO4JICHBI.
Cnoxenue,
BBIUMTAHUE,
YMHOKECHHUE
MHOT'OYJICHOB.
dopMmyiibl
COKPAIEHHOTO
YMHOKECHUS.

Pa3noxenue
MHOTOYJICHOB
Ha
MHOKHUTEIIN

IIpumeHnsaTH IpeoOpa30BaHNEe MHOTOUYJIEHOB JJIs1 PEILICHHUS
pa3IMYHBIX 33724 U3 MAaTEMATUKH, CMEKHBIX IIPEAMETOB,
U3 peabHOU MPAKTUKH.

3HAKOMHUTBCS € HCTOPHEH PAa3BUTHS MAaTEMATUKH
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AnreOpandeckue 1podu

15

Anrebpandeckast
npo6b. JlomycTuMmele
3HAYCHUSI
MIEPEMEHHBIX,
BXOJISATIIX

B alireOpanyeckue
BBIPKCHUSI.
OCHOBHOE CBOMCTBO
anreOpanyecKou
npobu. CokpallieHue
JpOOeid.

Cnoxenue,
BBIYHTAHUE,

YMHOKXCHHNEC U JCJICHUC

anreOpanyecKux
JTpOOCH.
[IpeoOpazoBanue
BBIPAKECHUU,
CoJeprKalINX
anreOpanyeckue
Ipodu

3anuceiBaTh anredpanyeckue BolpakeHus. Haxoaurs
00J1aCTh ONpEAEIICHNS PAMOHAIIBHOTO BBIPAYKEHHUS.
BbInoIHATH YKCIIOBBIE OJCTAHOBKHA U BBIYMCJIATH
3Ha4Y€HHE APOOH, B TOM YHCJIIE C IOMOILBIO KATbKYJISTOPA.
@®opMyJTHPOBATH OCHOBHOE CBOMCTBO aJIreOpanvecKoin
IpoOu 1 MPUMEHSTH €ro JUIsl IpeoOpa3oBaHus APOOEii.
BbInoJaHATH AeiicTBUA ¢ aaredpanyeckKuMu ApoOsMH.
[IpumensTh npeoOpa3oBaHMsl BIPAXKEHUHN AJIs1 PELLICHUS
3ana4y. Beipamxarb nepemenHble u3 Gpopmy (HU3NIECKUX,
re€OMETPUUYECKUX, OUCHIBAIOIIUX OBITOBBIE CUTYaLINN)
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JluneitHas QyHKIUA U ee
rpadux

12

Koopaunara Touku
Ha IpsAMou. YuciioBslie
MPOMEKYTKHU.
Paccrosnue mexny
JIBYMS TOUKaMU
KOOPJIMHATHOM
MIPSIMOU.
[IpsimoyrosnbHas
CHUCTEMA KOOPAUHAT
Ha IUIOCKOCTH.
[Tpumepsl rpadukos,
3aJJaHHBIX
dbopmynamu.

HN300paxkaTh Ha KOOPIMHATHOW MPSIMON TOUYKH,
COOTBETCTBYIOIIIME 33/IaHHBIM KOOpJMHATAM, JTy4H, OTPE3KH,
MHTEPBaJIbl; 3aMKCHIBATh UX HA alireOPandecKoOM SI3bIKE.
OTrMeuaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH 110
3aJIaHHBIM KOOpJMHATaM; CTPOUTH TpadUKN HECIOKHBIX
3aBHCHUMOCTEH, 3a/1aHHbIX (JOpMyJIaMH, B TOM YHCIIE

C IOMOIIBIO ITU(POBBIX JTaOOPATOPUT.

IIpumeHsiTh, H3y4YaTh NPeUMYIIIECTBA,
HHTEPIPETHPOBATH rPaPUUECKU CLIOCOO MPEACTABICHUS
U aHaJIM3a pa3HOOOPA3HOM KU3HEHHOW HHPOPMALIUH.
OcBauBaTh NOHATHE (PYHKIINU, OBJIAJAECBATD
(YHKIHOHATBHOU TEPMUHOJIOTHEM.

Pacno3naBath uHEHHYI0 QyHKIHIO Y = KX + b,

Urenue rpadukoB
peanbHBIX
3aBUCUMOCTEM.
[TonsiTue pyHKUIMU.
I'padux pyHkImH.
CaoiicTBa QyHKITUH.
JIuneitnas GyHKUIMS.
[TocTpoenue rpaduka
JTUHEWHON (PYHKIIUH.
I'padux pynxuuu
y=|x|

ONKMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUH

k03 dunmenToB K u b.

Crpouts rpaduku nuHerHon GyHKunu, GyHKIuA y =| x |.
Hcnoab3oBaTh HU(PPOBLIE PeCYPCHI 11l TOCTPOCHUS
rpagukoB QYHKIMI U U3yYEHUS UX CBOMCTB.

[IpuBOAUTH pUMEPHI IMHEWHBIX 3aBUCUMOCTEN B PEATIBHBIX
npolueccax v sIBICHUSAX
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CucreMsbl IByX YpaBHEHUH C
NBYMsI HEU3BECTHBIMU

12

JIuneiinoe ypaBHeHne
C IBYMsI
MIEPEMEHHBIMU, €TI0
rpaduK, MpUMEPHI
pelleHus YpaBHEHUI
B IICJIBIX YMCJIaX.
Pemenue cucrem nByx
JIMHENHBIX YPaBHECHUIN
C IByMs
MIEPEMEHHBIMM.
[Tpumepsl pemenus
CHCTEM HEJITMHEHHBIX
YPaBHEHUM C ABYMs
MIEPEMEHHBIMU.
['padpuueckas
WHTEPIPETALMS
YPaBHEHHUS C ABYMSI
MEPEMEHHBIMU U
CHCTEM JIMHEHUHBIX
YPaBHEHUM C ABYMS
MIEPEMEHHBIMU.
Pemenne TeKCTOBBIX
3aJ1a4 C IIOMOIIbIO
CUCTEM ypPaBHEHUU

PacniozHaBaTh JTMHEHHbBIE YDABHEHHUS C
JBYMSIIEPEMEHHBIMU.

Crpours rpaduky JTUHEHHBIX YPABHEHUM, B TOM YHCIIE
HCIO0JIb3Ys LM pPOBbIE pecypcehl.

Pa3zimuaTh napajuienbHbIe U IEPECEKAOIUecs
IPSMBIETIO UX YPABHEHUSM.

Pemiatb cucTeMbl IBYX JTMHEWHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMU [10ICTAHOBKOU U CIIOKEHUEM.

Pemiatp mpocTedmme CHCTEMBI, B KOTOPBIX
OJHOMW3 YPABHECHUI HE ABJISCTCS JTUHEUHBIM.
IpuBoauth rpagu4ecKyo HHTEpPIPETANNIO
PELIEHUs yPABHEHHUS C IByMsI IEPEMEHHBIMU U CUCTEM
YPAaBHEHMIC IBYMS IIEPEMEHHBIMHU.

Pemiath TekcTOBBIE 32/1a4M aNTeOpanuecKuM
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JeMEHThl KOMOMHATOPUKH

[IpencraBienune 1aHHBIX
B TaOJIMIIAX.
[IpakTnueckue
BBIYUCJIEHUS 10
TaOJIUYHBIMJAHHBIM.
N3Bneuenue u
WHTEpIIpeTalus
TaOJIUYHBIXTAHHBIX.
[IpakTnueckas
pabota «Tabmuub».
I'padpuueckoe
IpEACTaBIICHUE
JTAHHBIXB BUJIC
KpPYTOBBIX,
CTOJIOMKOBBIX
(cTonOuaThIX)
nuarpamMm. Urenue u
MIOCTPOEHHUE
Iarpamm.
[Tpumepsl
neMorpapuyecKux
Juarpamm.
[IpakTuueckas padora
«JlmarpammbI»

OcBauBaTthb c1OCOOBI NPEICTABICHUS
CTATUCTUYECKUX JAHHBIX U YHUCIOBBIX MACCUBOB

C TIOMOIIIBIO TA0JINII U AUATPAMM C UCTIOIB30BAHUEM
aKTyaJIbHBIX U BOXHBIX JAHHBIX (IeMorpaduueckue
JAHHBIE, IPOU3BOCTBO MPOMBIILIEHHON U
CEJIbCKOXO035IMCTBEHHOM MPOIYKIIMH, OOLIECTBEHHBIEN
IPUPOAHBIC SABJICHHUS).

N3yuyaTh MeTOABI pabOTHI C TAOTUYHBIMU U
rpaUuyecKuMu MpeaCTaBICHUSIMHI JaHHbBIX C
MOMOIIIBIO IIM(PPOBBIX PECYPCOB B XO/JI€
IPaKTUYECKUX pabOT
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[loBTOpEeHuEe 1 00001IeHNE 8 [ToBTOpEHHKE Bpi0upaTh, IPUMEHATH OLIEHUBATH CIIOCO0OBI CPABHEHUS
OCHOBHBIX IOHSATUI YuCell, BBIYMCICHUM, TpeoOpa30BaHUii BbIpaXKEHUI,
¥ METOJOB Kypca pELICHUs] YpaBHEHUM.
7 xacca, 06o01IeHne OcymecTBJIATh CAMOKOHTPOJIb BBINIOJHIEMBIX AECHCTBUM U
3HaHUU CaMOIPOBEPKY Pe3yJIbTaTa BHIYUCIICHHI, TPEe0Opa30BaHHUIA,
IIOCTPOCHUM.
Pemath 3agaum u3 peanbHON KU3HU, IPUMEHATH
MaTreMaTH4YecKHue 3HAHUSA /IS PEUICHUs 3a7a4 U3 APYTrux
PEAMETOB.
Pemath TeKCTOBBIE 3a1a4H, CDABHUBATDH, BIONPATh
CIoco0bI penIeHus 3a1a4u
OBHIEE KOJIMYECTBO 105
YACOB I10 ITPOTPAMME
8 KJIACC
HaumenoBanue paznena |[KoanuecTBo OcHOBHOE OCHOBHBIE BUJIBI ACSATEIBHOCTH O0YYaIOIIUXCS
(Tembl) Kypca 4acoB COJIEpXKaHue
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YpaBHEHUS U HEPABEHCTBA.
Hepasencraa

19

YucnoBbie
HEPABEHCTBA U UX
CBOIMCTBA.
HepasencTBo ¢ ogHOM
IIEPEMEHHOM.

JIunennbie
HEPABEHCTBA C
OJHOM MEPEMEHHOU
Y UX PEIICHHUE.
CucTeMpl TMHEUHBIX
HEPABEHCTB C OJHOU
MIEPEMEHHONH UX
pelIEHHUE.
N3obpaxenue
pEeLIEHNs TUHENHOTO
HEPABEHCTBA U UX
CHCTEM Ha YMCJIOBOM
npsMOH

@®opMyIMPOBATh CBOMCTBA YUCIIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATh UX HA KOOPAMHATHON NPSIMON, HOKA3bIBATH
anreOpanyeck.

IIpuMeHsATh CBOKCTBA HEPABEHCTB B X0/I€ PEIICHHUS 3aa4.
Pemiarb nuHElHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOMN,
n300paxaTh pelIeHne HEPABEHCTBA Ha YUCIIOBOU MPSIMOM.
Pemath cucTeMbl TMHEWHBIX HEPABEHCTB, U300paKaTh
pEelIeHNEe CUCTEMBI HEPABEHCTB HA YUCIIOBOU MPSIMOM
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Yriciia U BEIYUCIICHUA.
KBanpartHbie kKopHU

14

KBangpaTHbIil KOpeHBb
u3 uymcia. [lonsarue
00 UppalroOHAIBHOM
yucie. JlecaTuaHbIe
PUOMKCHUS
HUppallMOHATBHBIX
YHCE.
JleficTBUTENbHBIC
yucia. CpaBHEHHE
JICMCTBUTEIILHBIX
YHCE.

YpaBHeHue BUa

X2 = a.

CpolicTBa
apuhMETHUECKUX

KBaJPATHBIX KOPHEN.

[IpeobpazoBanue
YHUCJIOBBIX
BBIPAKEHUN,
coJiepaKaImx
KBa/IpaTHbIE KOPHU

®opMyJIHPOBATH ONpeesIeHHe KBaIPaTHOTO KOPHS

U3 yucia, apuhMEeTUIeCKOro KBapaTHOro KOPHSI.
IIpuMeHATH onepannio U3BJICUEHUA KBAIPATHOTO KOPHS
U3 YKCIIa, HCHOJIb3YSl IPU HEOOXOAUMOCTU KAJIbKYJISATOP.
OueHuBaTh KBaJpaTHbIE KOPHU LEIBIMHU YUCIAMHA U
JECATUYHBIMU JPOOSIMHU.

CpaBHHUBATB H YNIOPAA0YHUBATH PALIMOHAIIBHBIC U
VppalMOHAIBHBIE YNCIIA, 3aIUCAHHBIE C TOMOIIBIO
KBaJpaTHBIX KOPHEM.

McesreoBaTh ypaBHEHUE X2 = @, HAXOUTH TOYHBIE U
npubIMKEHHBIE KOpHU Tipu a > 0.

HccaenoBath ¢BOMCTBA KBAIPATHBIX KOPHEM, ITIPOBOIA
YU CJIOBBIE DKCIIEPUMEHTHI C UCIOJIBb30BAHUEM KaJIbKYJIATOPA
(koMIbrOTEpA).

Jloka3bIBATH CBOMCTBA apu(PMETHIECKUX KBAIPATHBIX
KOpHEH; NPUMEHSTh UX JJIsl IPeoOpa3oBaHus BbIPAKEHUN.
BoInoJHATH Npeo0pa3oBaHUA BHIPAKEHUN, COJIEPHKALTUX
KBaJIpaTHbIE KOPHU. BeIpaxars nepeMeHHbIE

13 reOMETPUYECKUX U (pu3nueckux Gopmy.

BouryucasiTb 3HAYEHHMS BBIPAKEHUN, COAEPIKAIINX
KBaJpaTHbIC KOPHU, UCTIOJIB3YS ITPU HEOOXOUMOCTH
KQJIBKYJISTOP.
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Hcnoan3oBars B X0AcC pCIICHUA 3aaa4 3JICMCHTAPHBIC
MMpCAaACTAaBJICHUS, CBA3dHHBIC C HpI/I6J'II/I}KéHHBIMH 3HAa4YCHUAMU
BCIINYHH.

3HAKOMUTBLCH C I/ICTOpI/Ieﬁ Pa3BUTHUA MATCMATHKHU

YpaBHEHUS U HEPABEHCTBA.
KBagpaTHble ypaBHEHUs

22

KBamgpaTHoe
ypaBHeHue. HemnoiHoe
KBaJpaTHOE
ypaBHeHue. dopmyna
KOPHEHN KBaJIpaTHOTO
ypaBHeHus. Teopema
Buera.

Pemenune ypaBuenui,
CBOJSAIIMXCS

K KBaJIpATHBIM.
[Ipocreitmue qpoOHO-
palMoHaNbHbIE
YpaBHEHHUSI.

Pemenue TexkcToBhIX
3a/1a4 C IOMOUIBIO
KBaJpaTHBIX
YPaBHEHUM

Pacno3naBaTh KBaJpaTHbIC ypaBHEHUS.

3anucbIiBaTh (POPMYJIYy KOPHEN KBAIpaTHOTO YPABHEHUS,
peliaTh KBaJpaTHbIE YPABHEHUSI — TOJIHBIC U HETOJIHBIC.
IIpoBoauTh Mpocreiimme UCCJIeI0BAHUA KBAIPATHBIX
YpPaBHECHUM.

Pemats ypaBHeHus, CBOASIIMECS K KBAIPATHBIM,

C TIOMOIIIBIO MPE0OPa30BAHMMN M 3aMEHOM IMEPEMEHHOM.
Hao0uroaath 1 aHAJIM3HPOBATDH CBSI3b MEXAY KOPHSAMHU U
Kod(puImeHTaMu KBaIpaTHOTO ypaBHEHHUS.
®opmyaupoBaTth Teopemy Buera, a Takxke oOpaTHYIO -
TEOpEMY, IPUMEHSTH 3TH TEOPEMBI JJIsl PEIICHUS

3a1ad.

Pemath TeKCTOBBIE 3a1a4M AT€OPaUECKUM CTIOCOOOM:
MEePEXOAUTh OT CJIOBECHOU (POPMYIUPOBKH YCIOBHS 3aa4H
K ajreOpandeckoi Mo IMyTEM COCTaBIICHUS] YPABHEHUS;
peliaTh COCTABJIICHHOE YPaBHEHUE; HHTEPIIPETUPOBATH
pe3yJbTar.

3HAKOMUTHCS ¢ UCTOPUEN PA3BUTHUS alreOpbI
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C AByMs
IIEPEMEHHBIMH.
[Ipumeps! pemenus
CHUCTEM HEJIMHEWHBIX
YPaBHEHHI C IBYyMs
MepPEMEHHBIMHU.
I'paduueckas
WHTEpIIpeTalus
YpaBHEHHUS C ABYMS
NIEPEMEHHBIMU U
CHUCTEM JIMHEMHBIX
YPaBHEHHUII C AByMSI
MepPEMEHHBIMH.
Pemenne TekCcTOBBIX
3a71a4 C IMTOMOIIbIO
CUCTEM YPaBHEHUI

Pematb mpocTenmme CUCTEMbI, B KOTOPBIX OJHO

13 YPaBHEHUH HE SIBJIIETCS TUHEHUHBIM.

IIpuBoauTH rpapuuYecKy0 HHTEPNPETALMIO PELICHUS
YPaBHEHMS C IByMs IEPEMEHHBIMHA U CUCTEM YPaBHEHHN
C IBYMSI IEPEMEHHBIMHU.

Pemath TekcTOBBIE 321a4M anreOpanyeckuM CrocoooM
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Oyuknuu. KBagpatuunas
byHKIUSA

16

KBanparuunas
bynkus, e€ rpaduk u
cBoricTBa. [lapabona,
KOOPJIMHATHI BEPIINHBI
napaboJIbl, OCh
CUMMETPHUH MapadoIIbl

Pacno3naBatrh KBaJpaTU4Hyl0 (QYHKIUIO 10 Qopmyre.
IlpuBoauts npumepbl KBAAPATUYHBIX 3aBUCHUMOCTEN U3
peanbHOM KU3HH, (PU3UKH, TEOMETPHH.

BeisBasasTb u  0000marh  0COOCHHOCTHM  Tpaduka
KBaJIpaTUYHON QyHKIMH Y = ax? + bx+ c.

Crponts ¥ u300paxkaTh cXeMaTH4ecKM Tpaduxu

KBaJIPaTUYHBIX GYHKIIUN, 3aJJaHHBIX (hOpMyJIaMU BUa
y=ax’, y=ax’+q,y=a(x +p)3 y=ax?+bx +c.
AHaJ]I/I3I/IpOBaTb H NPUMCHATDH CBOMCTBA HN3Y4YCHHBIX
GyHKUMA 711 UX TOCTPOEHUS, B TOM YHUCJIE C IOMOIIBIO
IU(POBBIX PECYPCOB
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YpaBHEHUS U HEPABEHCTBA. 13 Yucnosele Yurarsb, 32alIUCHIBATH, IOHUMATH, HHTEPIPETUPOBATH
KBapaTHbie HepaBeHCTBA HEPABEHCTBA U UX HEPABEHCTBA; UCIO0JIb30BATh CHMBOJIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BbInoHATH IpeoOpa3oBaHMsl HEPABEHCTB, HCIOJIb30BATh 1S
JIuneiineie peoOpa3oBaHus CBOMCTBA YMCIIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3HaBaTh JTMHEHHEIE U KBAPaTHEIC HEPABEHCTBA.
C OZJHOM ITEpEMEHHOMN Pemiarb nuHelHbIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
U UX PELICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
CucTeMbl IMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIATH
HEPABEHCTB C OJHOU IIOJIyYEHHBIE PELICHUS.
IIEPEMEHHON U UX MN300paxkaTh pelieHre HEPABEHCTBA U CUCTEMBI HEPABEHCTBHA
peleHue. YUCJIOBOM NPSIMOH, 3aIUCHIBATH PEIICHUE C IIOMOIIBIO
KBanpaTHbie CHUMBOJIOB.
HEpaBECHCTBA U UX Pemiarb kBajpaTHbIe HEPABEHCTBA, UCITIONIB3YS
peleHue. rpaduyeckue npeacTaBICHusl.
I'padmueckas OcBauBaTh U IPUMEHSITh HEPABEHCTBA MIPU PELICHUN
WHTEpIIpETALINS Pa3JIMYHBIX 33724, B TOM YUCJIE IPAKTHKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
IIEPEMEHHBIMU
OnuncarenbHas CTaTUCTHKA 7 YucroBbie HAOOPHI.

Cpennee
apu(pMeTH4YeCcKoe.
MeauaHa 4MCJIOBOIO
Habopa.

OTKIIOHEHUS.
Hucnepcus

OcBauBaTh NOHATHSI: YUCIOBOW HAOOP, Mepa
LIEHTPaJIbHOM TEHJICHIIMY (MEpa LIEHTPa), B TOM YKCIIE
cpenHee apupMeTUuyecKoe, MeauaHa, TMcrepcus u
CTaHJAapTHOEOTKIOHEHUE, UCTIOJIb30BATh ATH
XapaKTePUCTUKU JJIsl ONMCAHUS PACCEUBAHUS TAHHBIX.
BoiaBUraTh runore3nl 00 OTCYTCTBUM WU HATMYUHUCBSI3U
10 AMarpaMmaM pacCeuBaHUs.
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HMCJIOBOI'O Crpouthb quarpaMMbl pacCEMBaHUs IO UMEIOIIMMCS IaHHBIM, B
Habopa. TOM YHCJIE C HIOMOILBIO KOMIIBIOTEPA.
CranpaptHoe
OTKJIOHEHUE
YHCIIOBOTO Habopa.
JnarpaMmbl
paccenBaHus
BeposaTHOCTB CirydaiiHOTO DeMEeHTapHbIE OcBauBaTh NOHATHA: JIEMEHTAPHOE COOBITHE,
COOBITHS COOBITHSI. Clly4ailHoe cOOBITHE KaK COBOKYITHOCTD
CiyqaitHbie 0JIaronpuATCTBYIOIIUX 3JIEMEHTAPHBIX COOBITUH,
COOBITHS. PABHOBO3MOXHBIE JIEMEHTAPHBIE COOBITHS.
bnaronpusarctBytomue | Pemarh 3aqaum Ha BIYKCICHUE BEPOATHOCTEN COOBITUI
3JIEMEHTapHbIE 10 BEPOSITHOCTSIM AJIEMEHTAPHBIX COOBITUICTYUaiiHOTO
COOBITHSI. OTBITA.
Beposataoctn Pemiats 3a1a4M Ha BBIUKCIICHHE BEPOSTHOCTEN
coObITUM. OTBITHI C COOBITHI B OTBITAX C PABHOBO3MOXHBIMHU
PaBHOBO3MOXHBIMU AJIEMEHTapHBIMU COOBITUSIMU, B TOM YHCIIE
3JIEMEHTAPHBIMU C IOMOUIBIO KOMIIBIOTEPA.
COOBITHSIMHU.

Crnyualinbiii BEIOOD.
[Ipaktrueckas pabora
«OnBbITHI

C PaBHOBO3MO’KHBIMH
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Breaenue B Teopuro rpadoB

['pad, BepmmHa, pedpo.
[Ipencrasnenue 3agauu
C MoMoI1Ibio Tpada.
Crenenb
(BaJICHTHOCTB)
BEPIIMHBI.

Yucno pedep u
CYMMAapHAasICTENIEHb
BepunH. Llens n
nuki. [1yts B rpade.
[Ipencraienue o
cBsi3HOCTUTpada.
O6xox rpada
(2iis1I€pOB MyTh).
IIpencrasinenue

00

OpPHUEHTHPOBAHHBIX
rpacdax

OcBauBaTth nousiTus: rpad, Bepmuna rpada, pebporpada,
CTereHb (BaJICHTHOCTh BEPIUINHBI), IIETIb U UKL

OcBauBaTh NOHATHS: TIYTh B rpade, SHIEpPOB MyTh,00X01
rpada, OpueHTUPOBAHHBIN Tpad.

PemaTtp 3a1a4u Ha TOUCK CYMMBI CTETICHEH BEpPIINH

rpada, Ha morck o0xoja rpaga, Ha MOUCK IMyTEHB
OpPUEHTHUPOBAHHBIX Tpadax.

OcBauBaTh c10COOBI IPECTABICHUA 33]1a4 U3 KypcaalreOpsl,
reOMETPUU, TEOPUH BEPOSTHOCTEH, IPYTHX MPEAMETOB C

IIOMOIIIBIO Fpa(l)OB (KapTBI, CXCMBbI, DJICKTPHUYCCKHC LCIIN,
Q)YHKHHOHaHBHBIC COOTBGTCTBI/IH) Ha IIpuMcepax

[loBTOpEeHuEe 1 00001IeHNE

IToBTOpEHNKE
OCHOBHBIX IIOHSITHUMN U
METOI0B KypcoB 7 u 8
KJIacCOB, 0000IIIEHNE
3HAaHUHU

Bbi0upaTh, NpUMEHSATh, OLIECHUBATH CIIOCOOBI CPABHECHUS
YHCeJI, BRIYUCICHUH, MPe0Opa3oBaHUI BRIPAKEHUH, PEIICHUS
YPaBHEHUM.

OcyumecTBJIATH CAMOKOHTPOJIb BBITNOJHIEMBIX ICHCTBUHN U
CaMOTIPOBEPKY pe3yJibTaTa BEIYUCICHHUM, TPEeoOpa30BaHUIT,
IIOCTPOEHHUM.

Pemiats 3a1aun U3 peajibHOM KU3HU, IPUMEHATH
MAaTEMATUYECKUE 3HAHUS JUUIS PELICHUS 3a1a4 U3 JPYTrUX

Zb




MpcaAMCTOB.
Pemiath TeKCTOBBIE 3ada4M, CpaBHHBATD, BLIﬁI/IpaTI)
Coco0ObI pCUICHUA 3a1a49U

OBHIIEE KOJIMYECTBO 102
YACOB I10 [TPOI' PAMME
9 KJIACC
HanmenoBanue paznena  [KonudectBo OcHoBHOE OCHOBHBIE BUJIBI JICATEITLHOCTH 00y4YaOIMIUXCs
(Temb) Kypca 4acoB COJZIEpXKaHuE
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Uucna v BEIYUCIICHHUS. 8 Pannonanbhueie uncina, | Pa3BuBaTh nmpeacTraBjieHMs O YMCIAX: OT MHOXKECTBA
JlelicTBUTENBHBIE YU CIA HWppanroHaIbHbIE HATypaJIbHBIX YUCEJI JJO MHOKECTBA ICMCTBUTEIbHBIX YUCEIL.
YuCila, KOHEYHbIE U O3HAKOMHUTBCS C BO3MOKHOCTBIO MPEICTABICHUS
OCCKOHEUHBIE JNEUCTBUTEIBLHOTO YUCIIa KaK OECKOHEUHON JEeCATUYHON
JECATUYHBIE JPOOH. IpoOH, NPUMEHSITh JIECITUUHbIC TPUOTHKEHUS
MHo0xecTBO paLMOHAJIBHBIX U UPPALIMOHAIBHBIX YUCEIL.
JNEUCTBUTEIBHBIX HN300paxkaThb 1€iICTBUTENIBHBIEC YUCIIA TOUKAMU
YHUCEeN,; KOOPJWHATHOM MPSMOM.
JNEUCTBUTEIbHBIC 3anuceiBaTh, C)ABHUBATH M YIIOPSA0YHUBATH
YHCIIa KaK JEWCTBUTEIBHBIE YHACIIA.
OEeCKOHEUHbIE BbInoHATH, coueTas YCTHBIE U IIUCbMEHHBIE IIPUEMBI,
JECATUYHbBIC TPOOH. apudpMeTnyecKue JeHCTBUSA C PalMOHAIBHBIMUA YUCIIAMU;
B3auMHO 01HO3HaUYHOE | HAXOAMTH 3HAUYCHUS CTEICHEU C LEJBIMU MOKA3aTEIISIMU U
COOTBETCTBHUE MEKY KOPHEH; BBIYUCJIATH 3HAYCHUS YHCIOBBIX BBIPAKEHUN.
MHOKECTBOM [HosryyuTs npeacraBjaeHue 0 3HAYUUMOCTH
JNEUCTBUTEIBHBIX JNEUCTBUTENBHBIX YACEII B IPAKTUYECKOU AEATEIBHOCTH
YUCeJl U MHOKECTBOM YEJIOBEKA.
TOYEK KOOPAUHATHOU AHAJIM3MPOBATH U JeJaTh BbIBOABI O TOUHOCTH
IIPSIMOM. NPUOIMKEHUS ACHCTBUTEIHLHOTO YKCIIa TPU PEIICHUH
CpaBHeHue 3azaad.
JNEUCTBUTENBHBIX uKces, | OKPYIrIsTh JEHCTBUTENBHBIE YACIIA, BHINOJIHATH
apupMeTuyecKue NPUKUHIKY pe3yJIbTaTa BBIYMCICHUN, OLIeHKY 3HAYCHUN
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JIeHUCTBUSA

C ICICTBUTEIbHBIMU
YHCIIAMU.
[Tpubamxénnoe
3HAYCHHE BEJIUYHHBI,
TOYHOCTb
MPUOTMKEHUS.
OkpyriieHue yuces.
[Iprkuaka u oueHka
pe3yJbTaToOB
BBIUMCJICHUH

YHCJIOBBIX BBIPAKEHUH.
3HAKOMUTBCS € MCTOPHMEN Pa3BUTHS MaTEMaTUKU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHHUS C OJHOU
[MEPEMEHHOU

12

JIuHenHoe ypaBHEHUE.
Pemienune ypaBHeHui,
CBOJSILNXCS

K JINHEWHBIM.
KBamgpaTtHoe
ypaBHeHue. Pemenne
YPaBHEHHI,
CBOJAILNXCS

K KBaJIPATHBIM.
buksanpartusie
YPaBHEHUS.

[Ipumepsl perieHus
YPaBHEHUH TPEThEU

Y YETBEPTOU CTENCHEN

OcBauBath, 3alIOMHUHATH U IPUMEHATH rPauuecKue
MEeTO/IbI [IPU PEILICHNN YPAaBHEHUI, HEPABEHCTB M UX
CUCTEM.

Pacno3HaBatsb Liesbie U IpOOHBIE YpPaBHEHUS.

Pemiath JinHelHbIC U KBA/IPATHbIC YPABHEHMUH,
yYpaBHEHUS, CBOJSAIIUECS K HUM, IPOCTEHIIINE JPOOHO-
palMOHAIbHBIE YPABHEHUSI.

IIpensiaratb BO3MOXKHBIE CITOCOOBI PEIICHUS] TEKCTOBBIX
3a/1a4, 00CyKIaTh UX M pelIaTh TEKCTOBBIE 3a4a4n
pa3HBIMU CITIOCOOaMHU.

3HAKOMUTBHCS C MCTOPHMEN Pa3BUTHS MaTEMaTUKA

29




pazIoKEeHUEM

Ha MHOKHTEN.
Pemenue npo6HoO-
paIrMOHATBHBIX
YPaBHCHUN.

Penrenune TekCTOBBIX
3a/1a4 anreOpanyeckum
METOIOM
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YpaBHEHUS U HEPABEHCTBA.
Cucremsl ypaBHEHU

13

YpaBHeHUE ¢ AByMs
IIEPEMEHHBIMU U €T0
rpadux.

Cucrema Byx
JIMHEWHBIX YPaBHCHUN
C IBYMsI
IIEPEMEHHBIMU U €€
pemenue. Pemenue
CUCTEM JBYX
YPaBHEHHU, OJTHO

U3 KOTOPBIX JIMHENHOE,
a Ipyroe — BTOpou
CTEIIEHHU.
I'paduueckas
UHTEpIpETaLUs
CUCTEMBI YPaBHEHUI

C IBYMSI IEPEMEHHBIMHU.
Pemenune TekcToBBIX

OcBauBaTh U IPUMEHATH IPUEMBI PELIECHUS CUCTEMBI
JBYX JJUHEHUHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU U
CHUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJTHO YPAaBHEHHUE HE
SABJISIETCS JIMHEWHBIM.

Hcnoan3oBath GyHKIHOHATBHO-TPapUUYECKHE
IPEICTABIICHUS JUIsl pellleHUs U NCCJIel0BAaHUs YPAaBHEHHI
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, peliaTh UX
anre0OpandyeckuM crocoOoM: NMepexoauTh OT CIIOBECHOU
(GbOpMYIIUPOBKH YCIOBUS 33J]a4H K alreOpanyecko MoJieaun
IIyTEM COCTABJICHHS CUCTEMBI YPAaBHEHUH; peliaTh
COCTABJICHHYIO CHCTEMY YPaBHEHUI; HHTEPIPETHPOBATH
pe3ynbTar.

3HAKOMMTBHCH ¢ HCTOPUEN Pa3BUTUA MATEMATHUKHU

3a/1a4 anreOpandecKum
crocobom
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OyHKIUU 16 I'paduku hysKImii: Pacno3HaBaTh BU/IbI U3y4aeMbIX (QYHKIIHI;
y =Kkx, WLIIOCTPUPOBATH CXeMATHYECKH, 00BSICHATH
y=kx + b, pacmnoioKeHNe Ha KOOPIMHATHOM IIIOCKOCTH rpaduKoB
k . _ _ ko,
y =— , dyHkmmii Buma: y = kx,y = kx+ b,y = |y = X5,
X y =%,y =Vx, ¥ = | x| B 3aBUCHMOCTH OT 3HA4YCHHUi
y=xy=xy=vxy i
’ ’ ’ K03((PHULIMEHTOB; OMUCHIBATH UX CBOMCTBA.
= |x <
<k AHAJIM3UPOBATH U MPUMEHSATH CBOICTBA N3yUYECHHBIX
(GYHKIMI 7151 X TTOCTPOEHUS, B TOM YHCIIE C TIOMOIIBIO
U (POBBIX PECYPCOB
X
Yucnosbie 15 [TonsiTue yncioBoi OcBauBaTh U NPUMEHATHh UHICKCHbIE 0003HAUECHUS,
MOCJIEI0BATEIbHOCTH HOCJIEIOBATEIbHOCTH. | CTPOUTH peueBble BHICKA3BIBAHUS C HCIIOIb30BAaHUEM
3ananue TEPMHUHOJIOTHH, CBSA3aHHOMN C MIOHSATUEM
HOCIIEI0BATEIbHOCTH [OCJIEI0BATEIbHOCTH.
PEKYppPEHTHOU AHaau3upoBaTh GpopMyily N-ro yieHa

bopmynoi u
dbopmyoii N-To YiieHa.
Apudmernueckas u
reoOMeTpUuYecKast
IPOrPECCHH.
dopMyisl N-TO

YiieHa
apupMeTHIECKON 1
F€OMETPUYECKOMN

IIOCJIE0BATEIBHOCTH WU PEKYPPEHTHYIO (DOPMYITY

U BBIYHCJISATH WICHBI [I0CIEA0BATEIBHOCTEN, 3aJaHHBIX
3TUMU (HOopMyJIaMHu.

YcraHaBaMBaTh 3aKOHOMEPHOCTDH B IOCTPOEHUU

IMOoCJICAOBATCIIbBHOCTH, CCJIM BBIIIMCAHEI IICPBBIC HCCKOJIBKO

€€ YWIEHOB.
Pacno3naBaTh apupMeTHYECKYIO U TEOMETPUUYECKYIO
IIPOTPECCHUH MPH PA3HBIX CIIOCO0AX 33 aHUSI.

PemaTsp 3a1a4u ¢ ucnosbzoBanueM (Hopmys N-ro yjieHa




MPOTPECCUIA, CYMMBI
MEPBBIX N YJIEHOB.
N3obpaxkeHne 4jieHOB
apuMeTH4YeCKON 1
reOMETPUYECKOU
MPOrPECCU TOUKAMU
Ha KOOPAWHATHOU
TUIOCKOCTH.
JIuHeWHbIN U
AKCIOHEHIINAIbHBIN
pOCT.

CJ10KHBI€ MPOLICHTHI

apupMeTHUIECKO U TEOMETPUIECKOM TPOTPECCUl, CyMMBI
NEPBBIX N YJICHOB.

H300paxkaTh WICHBI IOCIEA0BATEIIBHOCTH TOUYKAMU

Ha KOOPJIMHATHOM IUIOCKOCTH.

PaccmaTpuBaTth npuMepsl NPOLECCOB U SIBJICHUI

U3 peaJIbHOW JKU3HU, ULTIOCTPUPYIONIUE U3MEHECHUE

B apU(PMETUIECKOM MPOTPECCUU, B TEOMETPUUECKON
IPOrpecCcHy; U300pakaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaguyecku.

PemaTtsb 3agaum, CBSI3aHHbBIC C YUCTIOBBIMU
IIOCJIEN0BATENBHOCTAMH, B TOM YHCIIE 3a7a4H U3 PEATBHON
KU3HU C UCTIOJIH30BaHUEM U(PPOBBIX TEXHOJIOTHIA
(2JIEKTPOHHBIX TabJIUIL, rpaUueCcKOro KalbKyJaaTopa U T.11.).
Pemathb 3a1a4un Ha CIIOKHBIE TPOLICHTHI, B TOM YHCJIIE
3a/1a4M U3 peabHOM MPAKTUKU (C UCTIOIH30BAHUEM
KQJIBKYJISITOPA).

3HAKOMHMTBHCH ¢ UCTOPUEN PAa3BUTUA MAaTEMATUKHU

33




DJeMEeHTHI KOM6I/IHaT0pI/IKI/I

[IepecranoBku.
®dakTopuarl.
CoueraHus U YUCIO
COYETaHHM.
TpeyroyibHUK
[Tackains.
[IpakTnueckas
pabota
«Bpruncienue
BEPOSITHOCTEN

C UCIIOJIb30BAHUEM
KOMOWHATOPHBIX
GYHKIUADTIEKTPOHHBIX
Ta0IUI

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUJIIO
YMHOXEHHUS, YIOPSAOUYEHHAs Mapa, Tpoiika 00bEeKTOB,
IEPECTaHOBKA, (paKTOpUa YUCIIa, COYETAHUE, YUCIIO
COoYeTaHuM, TpeyroiapHuk Ilackans.

Pemarhb 3a1a4M Ha IEPEUNCIICHNAE YIIOPSAAOYCHHBIXIIAP,
TPOEK, IIEPEYUCIICHUE IIEPECTAHOBOK

Y COUYETAHUM DJIEMEHTOB PA3JIUYHBIX MHOKECTB.

PemaTh 3a1a4u Ha NpUMEHEHHUE YUCIIa COUCTaHUITB
anrebpe (cokpaméHHoe ymMmHoxkeHue, 0nHoM HproToHa).
Pemiath, npuMeHsis KOMOMHATOPHKY, 3a/1a91

Ha BBIYHCJICHUE BEPOSTHOCTEH, B TOM YHCJIE C TIOMOIIIBIO
ANIEKTPOHHBIX TAOJIHI] B XOI€ TPAKTUYECKON pabOThI
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['eomeTpuueckas
BEPOSITHOCTD

['eomeTpuyeckas
BEPOSATHOCTb.
CnyyaliHBIABBIOOD
TOYKH U3 PUTYPHI
Ha MJIOCKOCTH, U3
OTpe3Ka,nu3 Iyru
OKPY>KHOCTH

OcBauBaTh NOHATHE T€OMETPUUYECKON BEPOATHOCTH.
PemiaTh 3a1a4M Ha HAXOXKJAECHUE BEPOSTHOCTENB
OTIBITaX, MPEJCTAaBUMBIX KaK BBIOOP TOUEK

W3 MHOTOYTOJIbHUKA, KpYyra, OTPe3Ka UJIu AyTH
OKPYHOCTH, YHCIIOBOTO MPOMEXKYTKA

Hcnertanus bepryinu

HcneiTanue. Ycex u
Heyaada. Cepust
HUCHBITAaHUN 10
MIEPBOrO yCIexa.
HUcnpiTanus
bepnymm.
BepostHoctn
coOBITHI B
cepuu
HWCHOBITaHUMN
bepnym.
[IpakTnueckas
pabora

OcBauBaThb NOHATHS . UCIIBITAHUE, JIIEMEHTAPHOE

coObITHE B UCTIBITAHUH (YCTIEX U HEY/a4a), CEpHsI
UCTIBITAaHUH, HACTYIIJICHUE MEPBOro ycrnexa (Heyaaun),
cepus ucnblTanui bepryuim.

Pemats 3a1a4u Ha HAXOXKIECHUE BEPOSTHOCTEN

cOOBITHI B CEpUU UCTIBITAHUM IO IEPBOTO YCIIEXa,B TOM
YHCIIe ¢ TpUMEHEHUnEM (HOPMYJITbl CyMMBI

FeOMETPUYECKOU IIPOTrPECCUMU.

PemiaTe 3a1a4m Ha HAXOXKICHUE BEPOSTHOCTEN
AJIEeMEHTapHBIX COOBITUI B CEpUU UCTIBITAaHUN bepHyiuiu, Ha
Hax0KJI€HUE BEPOSTHOCTU ONPENCIEHHOTO YHCIIa YCIEXOB B
cepuu ucnblTaHubepryIuin.

N3y4yars B X01€ NPAKTHYECKON PadOTHhI, B TOM YHCIIE C

OMOIIBIO IUPPOBBIX PECYPCOB,CBOMCTBA BEPOSITHOCTH B__
b1




«Hcnprranus CEpHUU UCIIBITaHNN bepHyium
bepnymnm»

CrnydaitHas BeJIMUYUHA Cnyuaiinas OcBoUTH MOHATHSA: CITy4YaiiHasl BEIMYMHA, 3HAUCHUE
BEJIMYMHA U CIIy4allHOW BEJIMYUHBI, PACTIPEICICHUE BEPOSTHOCTEM.
pacnpeneneHue N3y4yars 1 00CyKAaTh IPUMEPHI TUCKPETHBIX U
BEPOSITHOCTEH. HETMPEPHIBHBIX CIIyYallHBIX BEJIUYHH (POCT, BEC
Maremaruueckoe YEeJIOBEKA, YACIIEHHOCTh HACEJICHHUS, APYTUE
0KUJaHUEU V3MEHUYMBBIE BEJIMUUHBI, PACCMATPUBABIINECS
JIUACTIEPCUS B KypC€ CTAaTHUCTUKH), MOJICTIbHBIX CIIy4YalHbIX BEJTUYUH,
CIIy4YailiHOU CBSI3aHHBIX CO CJIy4alHBIMU ONbITaMU (OpOCaHUE MOHETHI,
BEJIMUYUHBIL. [ [pumepsl UTPATLHON KOCTH, CO CITy4alHBIMBBIOOPOM H T. II.).
MaTeMaTH4YECKOr0o OcBauBaTh NOHATHSA. MATEMATUYECKOE OXKUTAHUE
O0XKHUIAHUSIKAK CJIy4alHOU BEJIMYUHBI KaK TEOPETUUECKOE CPEHEE
TEOPETUYECKOTO 3HAYECHUE, TUCTIEPCHUS CTYYAaWUHON BEJUYMHBI KAaK aHAJIOT
CPEAHETO 3HAYECHUS JUCIIEPCUH YHUCIIOBOTO Habopa.

BEJINYUHBI. PemiaTe 3a1a4M Ha BBIYHUCIICHUE MATEMATHYECKOTO
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IlonsTHE O 3aKOHE
OOJIBIIIUXYHCEI.
N3mepenne
BEPOSTHOCTEU C
ITOMOIIIBIO YaCTOT.
[Iprnmenenue 3akoHa
OOJIBIIINX YHCEIT

0’KMJIaHUS U JUCIIEPCUN TUCKPETHOM CIIy4yalHOM
BEJIMYMHBI 110 3aJJaHHOMY PacIpeIeICHUI0, B TOM YHCIIE
3a/1a4, CBSI3aHHBIX CO CTPAXOBAHUEM H JIOTEPESAMH.
3HAKOMHUTBCS C MATEMAaTUYECKUM OKUIAHUEM U
TUCIIEPCHUEN HEKOTOPBIX PACIPENEIICHUM, B TOM YHUCIIE
pacupenesieHus CIly4aiiHOM BEJINYMHBI «UHCIIOYCIIEXOB)» B
CEpHUU UCIIBITAaHUH bepHyIum.

[ToBTOpEeHue, 0000IICHHE,
cucTeMaTHu3anus 3HaHUN

18

Yucaa u
BbIYHCJIeHHSs] (3aITHCh,
CpaBHEHHE, ICHUCTBUS
C JICKCTBUTEIbHBIMUA
YHCIIaMH, YUCTIOBAs
npsiMast; MPOLICHTHI,
OTHOIIICHHS,
POTIOPIINH;

OnepupoBaTh NOHATHAMM: MHOXXECTBO, TTOJIMHOKECTBO,
oTIepaliy HaJl MHOYKECTBAMH; MCI0JIL30BaTh rpadudecKoe
MPE/ICTaBIICHUE MHOKECTB JJISI ONTUCAHUS PEATbHBIX
IIPOIIECCOB U SBJICHUM, TIPH PEIICHUH 3a7a9 U3 APYTUX
y4eOHBIX MTPEMETOB.

AKTYaJIU3UPOBATH TEPMUHOJIOTHIO U OCHOBHbIE

el CTBUS, CBSI3aAHHBIE ¢ YUCJIAMHU: HATYPAITBHOE YHCIIO,
IPOCTOE M COCTABHOE YMCIIA, IETUMOCTh HATYPAIbHBIX
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OKpYTJICHHE,
NpUOJINKEHNE,
OLIEHKa; pelIeHne
TEKCTOBBIX 3aj1a4

Yyucesl, MPU3HAKHU JICIMMOCTH, 11€JI0€ YUCIIO, MOIYJIb YHCIIa,
O0OBIKHOBEHHAsI M IECATUYHAS JPOOU, CTaHIapTHBIN BU/T
yucia, apuMEeTHIECKUM KBaIpaTHBIH KOPEHb.
BbINOJIHATH JeiicTBUSI, CPABHMBATH M YIIOPSA0YHBATH

apu(MeTHIECKIM YyHuCIia, NPEACTABIATh YACIA HA KOOPAUHATHOM MPSMOH,
CII0COO0M) OKPYIJISITh YHCIIA; BHINOJHATH NPUKHUIKY M OLIEHKY
pe3ynbTaTa BBIYMCICHUM.
PemaThb TeKCTOBBIE 32/1a4M apUPMETHUECKUM CITOCOOOM.
PemaTe npakTuyeckue 3a1a4m, CoJIEpKalINAe IPOLIECHTHI,
JI0JIM, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpEMSI — PACCTOSIHHUE, IEHA — KOJIMYECTBO — CTOMMOCTb,
00BEM paboTel — BpeMsi — MPOU3BOAUTEIBLHOCTD TPYAA.
Pa30uparts peasibHbIC )KU3HEHHBIC CUTYAIIUH,
(popMyTMPOBATH HX HA SI3bIKE MATEMATHKH,
HAXOJAMUTh PELICHHUE, IPUMEHSS MaTEMAaTUYECKHAN amapar,
HHTEPIPETHPOBATH PE3YJIHTAT
Auredpandeckue OnepupoBaTh NOHATHAMM: CTEIIEHb C LEIBIM
BbIPaKeHUA nokasareiyieM, apupmMeTHIeCcKuil KBaJIpaTHbIA KOPEHbD,
(npeobpazoBaHue MHOTOUJIeH, airedpanyeckas ApoOb, TOKAECTBO.
anreOpanvecKux BbINOJHATH OCHOBHBIE 1eICTBUSI: BBIIIOJHATH PACYETHI
BBIPAXEHUH, 1o (popmyinam, mpeoOpa3oBLIBATH LIEJbIE, TPOOHO-
JIOMYCTUMBbIE palMOHabHbIE BEIPAKEHUS U BHIPAXKEHUS C KOPHAMH,
3HAYEHMUS) peaIn30BbIBATh PA3JI0KEHNE MHOTOYJIEHA HA MHOKHUTEIH,

B TOM YHCJIE C UCTIOJB30BaHNEM (OPMYIT PA3HOCTH
KBaJIpaTOB M KBaJpaTa CyMMbI U pa3HOCTH; HAXOIUTh
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JIOTTyCTUMBbIE 3HAYEHUS TIEPEMEHHBIX JJIs1 APOOHO-
PalMOHAIIBHBIX BBIPAKEHHUM, KOPHEM.

MopaenupoBaTh ¢ TOMOUIBIO (OPMYJI peabHbIE POLIECCH
Y SIBJICHUSA

DOYyHKIUU
(moctpoenue,
CBOWCTBA U3YYEHHBIX
dynkumi;
rpaguueckoe pereHue
YPaBHEHUN U UX
CUCTEM)

OnepupoBath NOHATUSAMHU . QYHKIUS, TpadUK PYyHKIUH,
HYJU GYHKIUH, TPOMEKYTKU 3HAKOTIOCTOSIHCTBA,
IPOMEKYTKH BO3pACTaHusl, yObIBaHHU S, HAUOOJBIIIEE U
HauMEHbIIIee 3HaUCHUs QyHKIIUH.

AHAJIU3UPOBATH, CPABHUBATH, 00CYKIaTh CBOMCTBA
GyHKIUNA, CTPOUTH UX TPapUKH.

OnepupoBath NOHATHIIMHU: TIPsIMast MPOTOPIIMOHAIBHOCTb,
oOpaTHas MPONOPIMOHATBHOCTh, IMHEITHAS QYHKITUS,
KBaJpaTuyHas pyHKUus, napadona, runepooia.
Hcnoab3oBaTh rpa)MKu 151 ONPEICIICHUS CBOUCTB,
IIPOLIECCOB M 3aBUCUMOCTEH, JUISl PELICHUS 3a/1a4 U3 IPYTUX
y4eOHBIX MTPEIMETOB U PEAIbHOM )XKM3HU; MO1€JIUPOBATH

C TIOMOIIIBIO TPA(PUKOB pealibHbIC MTPOIIECCHI U SIBJICHUS.
Beipaxkars ¢popmMyIaMu 3aBUCUMOCTH MEKY BEIIMUUHAMU

OBLIEE KOJIMYECTBO
JACOB I10 ITPOTPAMME

102
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