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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OJIHUM W3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHusA: OHa O0ecrneYrBaeT MU3Y4YEHUE JPYrMX JUCLUUIUIMH, Kak
€CTEeCTBEHHO-HAYYHOT0, TaK MW TyMaHUTApHOTO IIMKJIOB, €€ OCBOEHHUE
HEOOXOIUMO JUIsl TIPOJOJKEHUST O0pa3oBaHUSI U B TIOBCEIHEBHON KU3HHU.
Pa3Butre y oOydaromuxcs Hay4HBIX MPEJCTaBICHUM O MPOUCXOXKIACHUU U
CYIIHOCTH anredpanueckux abCTpakiuii, cnocode OTpakeHUs: MaTeMaTHYeCKOM
HAyKOM SIBIGHUM M MPOIECCOB B MPUPOJIC U OOIIECTBE, POJIU MATEMATUUECKOTO
MOJCIMPOBAHUS B HAY4YHOM T[IO3HAHUU U B TMPAKTUKE CIIOCOOCTBYET
dbopMUPOBaHUIO  HAYYHOTO  MHUPOBO33PEHHMS W KA4eCTB  MBIIUICHUS,
HEOOXOAUMBIX JIJIA aJanTallid B COBpEMEHHOM ITudpoBoM ob1iecTBe. M3yueHue
anreOpbl obecrieurBaeT pa3BUTHE YMEHUsI HAOII0JaTh, CPAaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH,  TpeOyeT  KPUTUYHOCTH  MBIIUICHUS,  CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATh CBOM JICHCTBUSI M BBIBOJBI, (POPMYITUPOBATH
yTBepxAcHUsA. OcBOeHUE Kypca anreOpbl o0ecreurnBaeT pa3BUTHE JIOTHIECKOTO
MBIIUICHUST OOYYaroIIMXCs: OHU HCIONB3YIOT JEAyKTUBHBIE W HHIYKTHUBHBIC
paccyxaeHusi, 0000IIeHre U KOHKPETU3allui0, a0CTparupoBaHue M aHAJIOTHIO.
OOyuenue anrebOpe MpeArnojaraeT 3HAYUTEIbHBIM OO0BEM CaMOCTOSTENBHOU
NESTENBHOCTH OOYYAIOMIMXCA, MO3TOMY CaMOCTOSITEIbHOE pEIIeHHe 3aaad
ABJIAETCS peajn3aluen e TeIbHOCTHOTO MPUHIUIIA O0YUEeHHUS.

B crpykrype mporpammbl ydeOHOro Kypca «AnreOpa» uisi OCHOBHOIO
oOmero  oOpa3oBaHHs OCHOBHOE MECTO  3aHMMAIOT  COJEpXKaTeJbHO-
METOoIUYecKue JuHuU: «Yucma ©U BBIYMCICHUS», «AnreOpandeckue
BBIPAKEHUS», «YPABHEHUS W HepaBeHCTBa», «DyHkuum». Kaxngas w3z 3Tux
CoJIepKaTeNIbHO-METOIMYECKUX JTMHUM pa3BUBACTCA HA MPOTSHKEHHH TPEX JIET
U3Y4EeHHs Kypca, B3aUMOJACIHCTBYS C APYTUMH €ro JHMHHUSIMU. B xone n3ydeHus
y4e0HOTO Kypca OOy4YalomuMCs TPUXOJUTCA JIOTHYECKH  PACCYKIATh,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3BbIK. B CBSI3M € 3TUM B MporpamMmmy
yaeOHOTO Kypca «Anrebpa» BKIIOYEHBI HEKOTOPbIE OCHOBBI JIOTHKH,
MIPE/ICTaBIICHHbIE BO BCEX OCHOBHBIX pa3jeiaX MaTeMaTHUYeCKOro oOpa3oBaHUs
U CIOCOOCTBYIOIINE OBJAJECHUI0O OOYYAIOIMIMMHUCS OCHOB YHHBEPCAIBHOTO
MaTeMaTthudeckoro s3bika. ConaepkaTelbHOW W CTPYKTYPHOM OCOOEHHOCTBIO
yae0HOTO Kypca « Anredpay SBISIETCS] €r0 MHTETPUPOBAHHBIN XapaKTep.

Conepxanue JIuHUM «Yucna W BBIYUCICHUS CIIYKUT OCHOBOW JIs
JATbHEHUIIIET0 U3yUYeHUsI MAaTEMAaTHKH, CIOCOOCTBYET PA3BUTHIO Y 00 yUAFOIIHXCS
JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHS TIOJIb30BAThCS aJITOPUTMAMH,
a TaKKe TMPUOOPETECHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX JJIf
MOBCEIHEBHON XW3HU. Pa3BUTHE NOHATHUS O YKCIE€ HAa YPOBHE OCHOBHOTO
oOmiero oOpa3oBaHUsl CBSI3aHO C PAMOHAIBHBIMU WU HUPpalMOHATBHBIMU
yuciaamu, (opMHpOBaHMEM TMPEACTABICHUN O JACHCTBUTEIBHOM YHCIIE.



3aBeplIeHHE OCBOCHHUS YHUCIOBOM JIMHUM OTHECEHO K CpeaHeMy oOmemMy
00pa3oBaHUIO.

Copepxxanue JByX anreOpamyeckux JUHUN — «AureOpanyeckue
BBIPQXKCHUS» U «YPaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (DOPMHUPOBAHHIO Y
00y4aroIMXcs MaTeMaTHIECKOTO armapara, He0OX0IUMOTO JIJIsl PEIICHUS 3a1a9
MaTeMaTHKH, CMEXHBIX MPEAMETOB M MPAKTUKO-OPMEHTHUPOBAHHBIX 3amad. Ha
YpPOBHE OCHOBHOTO OOHIEro 00pa3oBaHMsl y4eOHBIM Marepuan TpyHnupyeTcs
BOKPYI palMOHAIBHBIX BBIpaKEHUH. Anrebpa JIEeMOHCTpHPYET 3HAuCHHE
MaTeMAaTHUKH Kak S3bIKa JUIS IOCTPOCHHUS MAaTEMaTHYECKUX MOJIEIEH, OMMCAHUS
IPOIIECCOB U SIBICHUN peajbHOro Mupa. B 3amaum oOydeHus anredpe BXOAST
TaKXke JalbHeiIIee pa3BUTHE aIrOPUTMUYECKOTO MBIIUICHHUS, HEOOXOIUMOTO, B
YaCTHOCTH, JUISI OCBOCHHMA Kypca HH(DOPMATHKH, W OBJaJICHUE HaBBIKAMH

JNEAYKTUBHBIX  paccyxnaeHuid.  [IpeoOpa3oBaHWe  CHMBOJBHBIX  (opM
CIOCOOCTBYET Pa3BUTHIO BOOOPaKECHMS, CIIOCOOHOCTEH K MAaTeMaTHYECKOMY
TBOPYECTBY.

Copnepxxanve  (QyHKIMOHAIBHO-TpAQUUYECKOW JIMHUM  HAIEJICeHO Ha
NoJIydeHHe OOy4aromMMUCS 3HAHUH O  (QYHKIUSAX KAk  BaKHeHIen
MaTEMaTUYECKOM MOJEeNN [JIsi OMHUCAHMUS M HCCICAOBAHMS Pa3HOOOpPA3HBIX
IpoOIECCOB M SABJICHMA B Tpupoae U oOmectBe. l3ydenue Marepuania
CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS YMEHUS HCIOJb30BaTh pa3IU4HbIC
BBIPA3UTENIbHBIE CPEACTBA SI3bIKa MATEMAaTUKH — CIIOBECHBIE, CUMBOJIUYECKHE,
rpaduyeckre, BHOCUT BKJIaJ B (GOpPMHUpPOBAHUE TMPEACTABICHUI O poiu
MaTE€MAaTUK{ B Pa3BUTUM [IUBUIIN3ALUU U KYJIbTYPHI.

Cormacio ®I'OC nns  oOpasoBareibHBIX yupexkneHuil Poccuiickoi
@denepanyy Ha U3ydeHUe anreOpbl B § Kiacce OTBOAUTCS 3 yaca B HEJEINIO,
Bcero — 102 gaca. [Iporpammoit oTBOIUTCS HA M3ydeHHEe anreOpswl 1Mo 4 ypoka B
HEJIeI0, YTo cocTaBiisieT 136 yacoB 3a yueOHBIH TO/I.

Cpox peanuzaruu pabodeld yaeOHOM MpOrpaMMbl — OJIUH YI€OHBIHN TOI.

CucTtema OllEeHUBAHUS: TPAJULIMOHHAS.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS KYPCA AJITEGPBI B
8 KIACCE U CUCTEMA UX OHEHKH

JInuHOCTHBIE, MeTANIPEAMETHbIE U MPeIMEeTHbIE Pe3yJIbTATHI 0CBOCHHUSA
npeaMera.
[Iporpamma oOecrneunBaeT AOCTUKEHHE CIEAYIOIIUX pPE3ylIbTaTOB OCBOECHUS
o0pa3oBaTeIbLHON MPOTPAaMMBI OCHOBHOTO 00IIIETO 00pa30oBaHUS:
JINYHOCTHBIE:
*  c(pOpMUPOBAHHOCTh OTBETCTBEHHOI'0 OTHOIICHUSI K YYEHHIO, TOTOBHOCTh U
CIIOCOOHOCTH K CAaMOPa3BUTHIO U CAMOOOPA30BAHUIO HA OCHOBE MOTHBALIUU
K OOy4YeHHIO U TO3HAHWIO, OCO3HAHHOMY IOCTPOCHHIO HHAMBUIYAIbHOMN



00pa30BaTeIbHON TPAGKTOPUH C YYETOM YCTOMUYMBHIX MO3HABATEIbHBIX
WHTEPECOB;

cOpMUPOBAHHOCTh KOMMYHHUKATHUBHONW KOMIIETEHTHOCTH B OOIICHUH |
COTPYOHHYECTBE CO CBEPCTHUKAMH, CTapIIUMA W  MJIQJUIAMH, B
o0Opa3zoBaTeIbHOM, OOIIECTBEHHO IMOJE3HOM, y4eOHO-HUCCIIEI0BATEIIbCKOMH,
TBOPYECKOW U APYTUX BUIAX EATEIHHOCTH;

YMEHHE SCHO, TOYHO, TPaMOTHO H3JlaraTh CBOM MBICIH B YCTHOW W
NUCHbMEHHON pe4H, TIOHUMAaTh CMBICI TIOCTABJICHHOW 3aJaud, BBHICTPAaWBATh
apryMEeHTAITUIO, TPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI;

NpeCTaBIEHHEe O MaTeMaTH4YecKol Hayke Kak cdepe YenoBeYecKon
JeSTeNbHOCTH, 00 JTamax ee pa3BUTHs, O €€ 3HAYMMOCTH IS Pa3BHTHUSA
UBUIIN3AIHN;

KPEaTUBHOCTh MBIILICHUS, WHHUIIMATHBA, HAXOAYHMBOCTh, AKTUBHOCTH IPHU
peleHny anredpandeckux 3a1ad;

yYMEHHE KOHTPOJMPOBATH MPOIECC M Pe3yJbTaT y4eOHOW MaTeMaTHYeCKOM
TS TeIbHOCTH;

CIIOCOOHOCTh K SMOIIMOHAITHPHOMY BOCHPHSITHIO MaTEMaTHYECKHX OOBEKTOB,
3a/71a4, PELICHUN, PACCYKICHUM;

MeETanpeaAMETHBIC:

YMEHHE CaMOCTOSTEIBHO IUIAHUPOBATh aJbTCPHATUBHBIC MyTH JIOCTHYKCHUS
1iesel, BeIoOupath Hanbosiee 3(P(HEKTUBHBIE CTIOCOOBI PEIICHHS YUeOHBIX H
MO03HABATEIbHBIX 33]1a4;

YMEHHE OCYIIECTBIISATh KOHTPOJIb 110 PE3YNIbTATY U MO CIIOCO0Y AEUCTBUI Ha
YpOBHE MTPOU3BOJILHOIO BHUMAHUSI U BHOCUTh HEOOXOIUMbIE KOPPEKTUBBI;
yMEHHE aJIeKBaTHO OIEHWBATh IMPaBUJIBHOCTh WJIU  OIIMOOYHOCTH
BBITIOJIHEHUST YIeOHOU 3a/1aui, €¢ 0OBEKTUBHYIO TPYAHOCTh M COOCTBEHHBIC
BO3MOKHOCTHU €€ PEIICHHUS,;

OCO3HAHHOE BJAJICHUE JOTUYECKUMU JICUCTBUSIMU OIPEACIICHUS TMOHSITHUH,
0000ITIeHNsI, YCTAaHOBJICHUE AaHAJIOTUH, KIacCH(PUKAIMH Ha OCHOBE
CaMOCTOSAITETILHOTO BBIOOpa OCHOBAaHMN U KPUTEPUEB, YCTAHOBIICHUE
POIIOBUIOBBIX CBS3ECH;

YMEHHE  CO3/1aBaTh, TMPUMEHATh U  MPeoOpa3oBbIBATh  3HAKOBO-
CUMBOJIMYECKHE CPEJCTBA, MOJEITU M CXEMbI IJisi PEIICHHUs Y4EeOHBIX U
MO03HABATEIbHBIX 33/1a4;

YMEHHE OpraHu30BBIBATH YYEOHOE COTPYIHUYECTBO U COBMECTHYIO
NESTENBbHOCTh C yYUTEJIeM W CBEPCTHHKAMU: OMNPEACNATh  IICIIH,
pacnpeneneHue QpyHKIMI U pojiel YYaCTHUKOB, B3aMMOJICUCTBHE U 00IIHe
crocoObI paboThI; yMEeHHE PabOTaTh B TPYyMIE: HAXOIUTH OOIee PEIICHUE U
paspemath KOH(GIMKTHI HAa OCHOBE COTJIACOBAHUS TO3WIMA W ydera
WHTEPECOB; CIIyIIaTh MapTHEpa; (OPMYyIUPOBaTh, apTyMEHTHPOBATH W
OTCTaWBaTh CBOC MHCHWCE;

chopMHUPOBAHHOCTH YU€OHOM U OOIIEIOIB30BATEILCKOM KOMIIETCHTHOCTH B
obmactu HCITOJIb30BaHUS nH(OPMAITMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTUH;



yMEHHE MMOHUMATh U UCIIOJIb30BaTh MAaTEMAaTUYECKIE CPEACTBA HATIISITHOCTH
(PUCYHKH, YepTeXH, CXEMbl) I WUIIOCTPAIlMH, WHTEPIPETAIHH,
apryMeHTaIluH;

YMEHHE BBIIBUTATh THIIOTE3bI NMPHU PEIICHUU YUYEOHBIX 3a/ad M MOHUMATh
HEOOXOJIUMOCTh UX MPOBEPKU;

yMEHHE MPUMEHATHh WHIYKTHBHBIC U JCIYKTHBHBIC CIIOCOOBI pacCyXIeHUH,
BUJICTH PAa3IMUHBIC CTPATETUH PEIICHUS 3a/1a4;

NOHMMaHUE CYIIHOCTH aJTOPUTMUYECKUX TMPEANUCAHUNA W yMEHHE
JCMCTBOBATH C MPEJIOKEHHBIM allTOPUTMOM;

YMEHHE CaMOCTOSITENILHO CTaBUTH II€TTH, BRIOMPATh U CO3/1aBaTh aITOPUTMBI
JUTS PEIICHUsT MAaTeMaTHYECKUX MPo0IeM

IIpeameTHBIE pe3yJIbTATHI:

yMEHHE TIOHUMaTh W  MCIOJIb30BaTh  TMOHSTHS  MaTEMaTUYECKOTO

JI0Ka3aTeIbCTBA; MPUMEPDI JOKA3aTEIbCTB;

yMEHHE TIOHUMAaTh W UCIOIB30BaTh TIOHATHS aJITOPUTMA; MPUMEPHI

aJITOPUTMOB;

yMEHHE TMOHUMATh U UCIOJI30BaTh MaTeMaTH4ecKrue (popMyIbl, ypaBHEHHS

Y HEPaBEHCTBA; MIPUMEPHI UX MIPUMCHECHUS JJIs PEIICHUS MAaTeMaTHUYCCKUX U

IPaKTUYECKUX 3a]1ay;

yMEHHE TOHUMATh KAaK MaTeMaTHYEeCKU OMNpejcieHHbIE (YHKIIMH MOTYT

ONHUCHIBATh pEAJbHbIE 3aBUCUMOCTH; NPUBOAUTH IPUMEPHI  TaKOIro

ONMCaHUS;

yMEHHE MOHUMATh KaKk MOTPEOHOCTU MPAKTHUKU MPUBEIIM MAaTEeMaTHYECKYIO

HAyKy K HEOOXOJIMMOCTH PaCIIUPEHUS TOHSATHUS YHCIIA;

yMEHUE IOHMMaTh W HCIOJb30BaTh BEPOATHOCTHBIA XapakTep MHOTHUX

3aKOHOMEPHOCTEH  OKPY’KAIOIIEr0 MHUpa; HOPUMEPhl  CTATUCTHYECKUX

3aKOHOMEPHOCTEMN U BBIBOJIOB;

YMEHUE MOHUMAaTh M HUCIOJIb30BaTh CMBICI HUACATU3ALMH, MO3BOJSIONIEH

pemaTh 3aJa4i peajbHON NEeUCTBUTEIbHOCTH MAaTEMATHYECKUMHU METONAMU,

IpUMEPHI OITMOO0K, BO3HUKAIOIINX MIPH UJICATU3AIIHH;

BBINIOJIHSITh OCHOBHBIE JACHCTBHS CO CTENEHSIMH C LIEJIBIMU MOKA3aTeNsAMHU, C

MHOTOWIEHAMU M C alreOpandecKuMH APOOSMU; BBHITIOIHATH Pa3JIOKCHHUE

MHOTOWICHOB Ha MHOXHUTEJIH;, BHITIONHATH TOXKJICCTBEHHBIC MTPEOOPa30BaAHUS

pallOHATbHBIX BBIPAXKCHUM;

* TMPUMEHATH CBOWCTBA apu(PMETHUECKMX KBAJAPATHBIX KOpHEU MJis
BBIUHMCIICHUS 3HAYEHUH M NOpeoOpa30BaHUIl YMCIOBBIX BBIPAKECHHUI,
CoJIeprKallliX KBaJApaTHbIE KOPHH;

* pellaTh JUHEHHbIE, KBaJpaTHbIC YPABHEHUS U PALIMOHAIbHbIC YPABHEHUS,
CBOJSILIIUECS K HUM,;

* pemars JJUHEHHbIC HEPABEHCTBA C OJTHOW EPEMEHHOM U UX CUCTEMBI;

* HAxXOAWUTh 3HA4YeHUs (QYHKIUHU, 3aJaHHON (Qopmysoll, TalOIuueH,
rpaKoM MO €€ apryMeHTy; HaxOJAUTh 3HAUYCHHE apryMeHTa IIo
3HAYeHUIO (PYHKINU, 3aJJaHHON IpaUKOM WA TaOIuuen

* ompenenaTh CBOMCTBA (PYHKIMU 1O €€ TpaduKy; NpUMEHsTh rpaduuecKue
MpEACTaBICHUS PU PEIICHUN YPABHEHUH, CUCTEM, HEPABEHCTB;



* OIKCHIBAaTh CBOMCTBA M3YUYEHHBIX (DYHKIIMI, CTPOUTH UX I'paduKy;

HCIO0/1b30BaTh NPHOOPETEHHbIC 3HAHUA U YMEHHS B IPAKTHYECKOM
AeATeJJbHOCTH U NIOBCEHCBHOM KU3HH /IS

* BBINOJHEHUS pacueToB 1O  (opmynaMm, cocTaBieHus  (Gopmy,
BBIPAKAIOIIMX  3aBUCUMOCTHM  MEXAY  pEaJbHbIMU  BEIMYMHAMU;
HAXO0XJACHUS HY>KHOM (pOpMyIibl B CIPAaBOYHBIX MaTepuasax;

*  MOJEIHMPOBAHMS MPAKTUYECKUX CUTYalUd U UCCIEAOBAHUS TOCTPOCHHBIX
MoOJIeNIel ¢ UCII0JIb30BAHKMEM ammapara aiareopsl;

* OINHWCaHUA  3aBUCHUMOCTEH  MeXay  (QU3MYECKUMU  BEJIMYMHAMH
COOTBETCTBYIOIIMMH  (OpMyIamMd TMpPU  HCCIAEJOBAHUM  HECIOKHBIX
NPaKTUYECKUX CUTYAIUH;

* HUHTepIpeTanuu rpaduKoB peajbHbIX 3aBUCUMOCTEN MEX]ly BEIMUNHAMHU.

COLEPKAHUME KYPCA AJITEBPA B 8 KIIACCE

Tema 1 «HepaBencTBa»
Pazoen mamemamuxu. CKe03Hasn TUHUAL.
e VYpaBHEHUS U HEPABCHCTBA
Oobsa3amenbHblil MUHUMYM COOEPHCAHUA 00paA308amenbHOU 0d1acmu
Mamemamuxa.
[lonoxurenbHble W OTpUUATEIbHBIE YHCHA. YWCIOBbIE HEPABEHCTBA, WX
cBoiictBa. CnoXeHME W YMHOXKEHUE HepaBeHCTB. (CTporue W HECTPOrue
HepaBeHCTBAa. HepaBeHCTBa ¢ OJHMM HEU3BECTHBIM. CHCTEMBI HEPABEHCTB C
OJIHM HEU3BECTHBIM. YHCIIOBBIE TPOMEKYTKH.
Tema 2 «IIpudjan:keHHbIE BHIYUCTEHUS»
Pazoen mamemamuxu. CK603HasA TUHUA.
e Yucna v BBIYHACIECHUS
e Bripaxxenus u npeodbpazoBaHus
Oosa3amenbHbll MUHUMYM COOEPIHCAHUA 00pa3oeamenbHoll 00aacmu
Mamemamuxa.
[Tpubnuxxenusie 3HaueHus BenuuuH. [lorpemHocts npubmmkeHus. OneHka
norpemwtHocTd.  Okpyrienue  uucen. OTHOCUTENbHAsE  MOTPEIIHOCTD.
[IpocTeiimue BhIUMCICHHUS HAa KalbKynsTope. CTaHIAapTHBIA BHUJ 4YHUCHA.
BoluncneHuss Ha KaJbKyJISITOpE CTENEHM 4Yucla M 4YHucia, OOpaTHOro
nanHoMy. llocrenoBatenbHOE BBIMOJHEHHE HECKOJIBKUX OINEpaludid Ha
KaJIbKYyJISITOpE. BbhIYMCieHus: Ha KaldbKyJISTOpPE C HMCIOJIb30BAaHUEM SYEHKHU
NaMSATH.
Tema 3 «KKBaapaTHbie KOpHU»
Pa3zoen mamemamuxu. Ckeo3nan 1unus.
e Yucia ¥ BEIYUCIICHHS
e BripaxkeHus u npeodpa3zoBaHus
Oo6a3amenbHblil MUHUMYM COOEPHCAHUA 00PA308aAMEIbHON 001acmu
Mamemamuxa.



[lonstue apupMeTHyecKoro KBaapaTHOrO KOpHs. JleHCTBUTENbHBIE YHCTIA.
KBanpaTHbiil KOpeHb U3 CTETIEHU, TPOU3BEACHUS U IPOOH.
Tema 4 «KBagpaTHbie ypaBHECHUD)
Pazoen mamemamuxu. CK603HaA NTUHUAL.
e VYpaBHEHUS U HEPABEHCTBA
e Yuca v BBIYHUCIEHUS
e BripaxxeHus u npeodpa3zoBaHuUs
Oobsa3amenbHblil MUHUMYM COO0EPHCAHUA 00paA308amenbHOU 0d1acmu
Mamemamuxa.
KBanpatHoe ypaBHeHHe M ero KOpHU. HemomHbie KBaapaTHbIE YpaBHEHUS.
Mertos BbIZIeTICHUS HEMOJHOTO KBajpaTa. PelieHune KBaJpaTHBIX YpaBHEHUH.
Pa3noxeHne kBagpaTHOTO TpeXujeHa HA MHOXKHUTENIH. Y PaBHEHUS, CBOASIIUECS
K KBaJpaTHBIM. Pelienue 3aa4 ¢ MOMOIIBIO KBaJIpaTHBIX ypaBHEHUM. Perienue
MPOCTEUIINX CUCTEM, COJIEpPXKAIIUX YpaBHEHHWE BTOPOM CTENEHU. YpaBHEHUE
OKPY>KHOCTH.
Tema S «KBagpaTnuHast pyHKUIMsD)
Pazoen mamemamuxu. CKe03Hasn AUHUAL.
e ODOyHKIUU
¢ BripaxxeHus u npeodpa3zoBaHUs
Oobsa3amenbHblil MUHUMYM COOEPHCAHUA 00paA308amenbHOU 0d1acmu
Mamemamuxa.
Omnpenencuue kBajapaTtHuHOW GyHKIMH. DyHKIMH y = x°, Yy = ax’, y =
ax® +ex +c. [loctpoeHue rpaduika KBaApaTUIHON (YHKIIHH.
Tema 6 «KBaapaTHbie HePpaBEeHCTBA»
Pazoen mamemamuku. CK603HaAA TUHUA.
e VYpaBHEHUS U HEPABEHCTBA
e Yuciia U BEIYUCIICHUS
e Bripaxxenus u npeodpazoBaHus
Oosa3amenbHbll MUHUMYM COOEPIHCAHUA 00pa3oeamenbHOll 00a1acmu
Mamemamuxa.
KBagpaTHOe HEpaBeHCTBO U €ro peunieHue. PelieHne KBaapaTHOrO HEPAaBEHCTBA
C IOMOIIBIO Tpaduika KBaApaTUIHON (DYHKITUU
Tema 7 «IloBTopenue. Pemienue 3agau»
Pa3zoen mamemamuxu. CKeo3nasn 1unHuA.
e VYpaBHEHUS U HEPABEHCTBA
e Yucia ¥ BEIYUCIICHHS
e BripaxkeHus u npeodpazoBaHUs

OBS3ATEJIbHBIIT MUHUMYM COJEPXKAHMSA OBPA3OBATEJIBHOU
OBJIACTU MATEMATUKA.
Yuciia M BHIYUCICHUA

KBanpatheiii kopenb u3 uncia. [loHarue o0 UppallMOHAIBHOM 4YHUCIE.
Jecsatnunbie MPUOIMKEHUS MPPaLMOHAIBHBIX YUCEIL. CgoiicTBa



apupMEeTHUECKUX KBaJpaTHBIX KOPHEW M WX NMPUMEHEHHE K MPeoOpa3oBaHUIO
YHUCJIOBBIX BBIPAXKEHUIN U BBIYUCICHUSIM. J[€NCTBUTENBHBIE YUCIIA.

CreneHp C 1enbIM MoKaszareneM W €€ cBoiicTBa. CTaHmapTHash 3aluCh
qyuca.

AJire0panydecKue BbIpasKeHU s

KBagpaTHplii TpEX4WiieH, pa3l0KEHUE KBAJPATHOIO TpEXWIEHA Ha
MHOKHUTEH.

Anrebpanueckass npoOb. OCHOBHOE CBOMCTBO alredOpanyeckoi JpoOu.
Cnoxenue, BbIUMTAHUE, YMHOXEHHE, JeJeHHue anreOpanyeckux ApoOei.
PanrionanbHbIe BRIpAXKEHHS U UX MPeoOpa3OBaHUE.

YpaBHeHUsS ¥ HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opmyia KOpHEH KBaJpaTHOTO YpaBHEHHS.
Teopema Buera. Pemenue ypaBHEHUH, CBOIAIIUMXCA K JIMHEMHBIM U
KkBaapatHbIM. [IpocTeiinue qpoOHO-pallioOHaIbHBIE YPaBHEHUS.

I'paduueckas uwHTEpHpeTauss ypaBHEHWM C JABYMS TIEPEMEHHBIMU U
CHUCTEM JIMHEHHBIX YpPaBHEHHMH ¢ ABYMsI NepeMeHHbIMU. [IpuMepbl pelnieHus
CHUCTEM HEJIMHEHHBIX YPABHEHUH C IByMS IEPEMEHHBIMHU.

Periennie TeKCTOBBIX 3aj/1au anreOpandeckuM CrocoooM.

YuciioBele HEpaBEHCTBA W WX CBoWcTBa. HepaBeHCTBO ¢ OIHOU
IEpEMEHHOM. PaBHOCWILHOCTh HEpPABEHCTB. JIMHEMHBIE HEPABEHCTBA C OAHOU
nepeMeHHON. CHUCTEMBI JIMHEWHBIX HEPABEHCTB C OJTHON MEPEMEHHOM.

DOyHKUUA

[lonstue ¢ynkuu. OOMACTh ONpeAeNeHuss U MHOXKECTBO 3HAUYEHUN
¢ynkiuu. CriocoObl 3a1aHus yHKIIHIA.

I'paduk pynkiuu. YUrenue cBoiictB (yHkimu mo e€ rpaduky. [Ipumepsr
rpaduKoB GYHKIIHHI, OTPAXKAIOIIHNX PeaIbHbIE MPOIIECCHI.

OYHKIMY, OMHUCHIBAIONIUE TMPSAMYI0 H OOpaTHYIO MPOMOPIMOHAIBHBIC
3aBucHMOCTH, HX rpaduku. Dymkmmm y = X2, y = x3, y = Vx, y=[x].
['paduueckoe penienre ypaBHEHUN U CUCTEM ypaBHEHHUIA.

OnucaresbHass cratucTuka. PacceuBanme gaHHbIX. MHOXecTBa.
BepositHocTh citywaitHoro coObiTusi. BBenenue B Teoputo rpadoB. CiayyaiiHbie
COOBITHS.

N3Bnekats 1 mpeoOpa3oBbIBaTh MHGOPMAIINIO, MPEACTABICHHYIO B BHIIC
Tabiui, auarpamMM, TrpaduKoOB, MPEACTABIATH JaHHbIE B BHUIE TaOJHII,
auarpaMm, rpaduKos.

OnuchliBaTh JaHHBIE C MOMOUIBIO CTATUCTHUUECKUX IMOKa3aTelen: CpeaHux
3HAUeHUH W Mep pacceuBaHus (pa3max, JHUCHEpCUsT U CTaHAAPTHOE
OTKJIOHCHHE).

HaxoauTps 4acTOTHI UMCTOBBIX 3HAYEHUM M YaCTOTHI COOBITUI, B TOM YHCIIE
10 pe3yJbTaTaM U3MEPEHUN U HAOII0ICHU .



Haxonutse

BEPOSITHOCTHU

BEPOSITHOCTU  CIIy4aWHBIX COOBITMM B  OMNbITaX, 3Has

QJICMCHTAPHBIX CO6BITPII>1, B TOM 4YHCIC B OIIbITax

PaBHOBO3MOKHBIMH 3JICMCHTAPHBIMUA COOBITHSIMH.

Hcnonp3oBaTh rpauyecKkue MOJENIN: JEPEBO CIy4alHOIO 3KCIEPUMEHTA,

qyarpamMMbl DWJiepa, YuciIoBas npsamas.

OnepupoBaTh MOHATHUSAMH: MHOXECTBO, IOJMHOXECTBO, BBINOJIHATH
omepauuyd HaJ MHOXECTBaMU: OOBEIUWHEHUE, IIEpPEeceueHue, JAOIMOIHEHUE,
MIEPEYUCIATD FJIEMEHTBI MHOXKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpaduueckoe MpeACTaBICHHE MHOXECTB U CBA3EH MEXIY
HUMH JUJIs1 OIIMCAaHMS IPOLIECCOB U SIBJIEHHI, B TOM YHCJIE IPU PELICHUHN 3a7a4 U3
JIpYyTruX y4eOHBIX IPEAMETOB U KYpPCOB.

TEMATHUYECKOE IIVIAHUPOBAHHUE

C

ConepxartenbH
BIE JINHUU
(Templ)

XapakTepuCcTUKa OCHOBHBIX BUJOB JIESTEIbHOCTH YUCHUKA
(Ha ypoBHE y4eOHBIX JCHCTBU)

Kon-
BO
Jac

Hepasencrsa.

3anuchiBaTh M YUTATh UYMCIOBBIE MPOMEKYTKH, U300pakaTh
UX Ha YUCJIOBOW NPSIMOM, peliaTh JIMHEWHbIE HEPABEHCTBA C
OJIHOM TIEpEeMEHHOM, peliaTh CUCTEMbl HEPABEHCTB C OIHOM
nepemeHHoi. [IpumeHsT, CBOMCTBA HepaBeHCTBA MpHU
pEIIeHNH HEPABEHCTB M UX CUCTEM
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[TpubmxeHHbIE
BBIYMCIICHYSI

Haxomuth,  aHaimM3upoBaTh,  COMOCTABJIATH  YHCJIOBBIC
XapaKTePUCTUKHU 00BEKTOB OKPY’KarOIIEro MUpa.
Hcnons3oBaTh 3amuch YWCEN B CTAaHJAAPTHOM BHJE IS
BBIPOKECHUS Pa3MepPOB OOBEKTOB, JUTUTSIHHOCTH MPOIIECCOB B
okpyxarmieM wupe. CpaBHUBaTh 4YHCIIA U BEIUYUHBI,
3alMcaHHbIe ¢ ucnojb3oBaHueM crerneHu 10. Mcmonp3oBaTh
pasHbie (OPMBI 3aMKMCH MPUOIMKEHHBIX 3HAYCHHM; JeIaTh
BBIBOABI O  TOYHOCTH  NPHOMMKEHHS  TI0  3aIuCH
NPUOIIDKCHHOTO 3HAYCHUSA. BBINONHATH BBIYHMCICHHUS C
pealbHBIMU JTAHHBIMU. BBINONHATH NPUKUAKY U OLEHKY
pe3yJIbTaTOB BBIYMCIICHUM.

KBanparusie
KOpHHU

BeimonHaTh  mpeoOpa3zoBaHWE ~— YUCIOBBIX  BBIPAKECHHIA,
COJIep’KalllUX KBaJpaTHbIE KOPHU; pellaTh ypaBHEHHUS BUIA
x2=a; HaxXOJIWUTh MPUONMKEHHbIE 3HAYEHUSI KBaJPaTHOTO
KOpHS; HaXOAWTh KBAJAPATHBIM KOPEHb W3 MPOU3BEICHMUS,
IpoOu, CTENeHH, CTPOUTh TpaduK QGYHKIUU W HAXOAHTH
3HaueHUs 93TON (GyHKIUHU 1O Tpaduky wim 1o Qopmyne;
BBIHOCUTh MHOXUTEIb M3-10J] 3HaKa KOPHS, BHOCHUTH
MHOXUTENb TOJ] 3HAK KOPHSI; BBIMOJHATH MPEeoOpa3oBaHUE
BBIpXKEHUH, COAEPIKAIIMNX KBaJPATHBIE KOPHHU.
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KBanparnsle

Pemiate kBagpaTHble ypaBHEHUs BBIICJICHUEM KBaapara

23




YpaBHEHUSA

JBy4YJIEHA, pELIaTh KBaJpaTHblE YypaBHEHUA 1O (opmye,
pemiatb  HEMOJIHBbIE  KBaJpaTHble  ypaBHEHMs, pellaTh
KBaJIpaTHbIE YpPaBHEHMsS C IOMOIIbIO TEOPEMBI, OOpaTHOU
TeopeMe Buera, wucnons3oBath Teopemy Buera s
HaxXOoXAeHUs  KOA((PUIMEHTOB U  CBOOOJHOIO  YiE€HA
KBaJIpaTHOTO YypaBHEHMs; pEIIaTh TEKCTOBbIE 3a/Jayud C
NOMOIIBIO KBAaJPAaTHBIX ypaBHEHMH. 3HATh Kakue ypaBHEHMUS
HA3bIBAIOTCSI  JPOOHO-pAllMOHANIBHBIMM,  Kakue  OBIBAIOT
CHOCOOBI pellIeHUs YpaBHEHUW, TOHUMATh, YTO YpaBHEHUE —
TO MaTeMaTHUYeCKUM ammapaT peHieHus pa3HOOOpa3HbIX
3a/1ay MaTeMaTUKH, CMEKHBIX 00J1acTel 3HaHU, TPAKTUKH.

KBagpatuunast
byHKIMSA

Haxonute o6macte omnpeneneHuss U 00JacTh 3HAYCHHM
¢byHkuuu, yutarh rpaduk ¢GyHkuMd. Pemarth KBajapaTHbIE
yYpaBHEHMs, ONpENeNsATh 3HAKU KOpHEW. BbIMONHATH
pa3NoKeHHe KBAAPATHOTO TPEXWIEHa Ha MHOXKHUTEIH.
Crpouth rpaduk (YHKIMHM y=ax’, BBIIOJIHATH IIPOCTEHIIHE
npeobpazoBanusi rpadukoB ¢GyHkuuit. CTpouTh Trpaduk
KBaJIpaTUYHOU byHKINH, BBITIOJTHSATD npocTenime
npeobpazoBanusi rpapukoB ¢GyHkuuit. CTpouTh Trpaduk
KBaJIpaTUYHOW (QYHKIUN» HAXOAUTh MO TpapuKy HYyIU
(YHKIMM, TPOMEXKYTKH, TIZA€  (QYHKUMS  IPUHUMAET
IIOJIOKUTENIBHBIE M OTpuLaTenbHble 3HaueHus. CTpouts
rpapuk QyHKIMH y=ax’ U IpUMEHATH eé cBolictBa. CTPOUTH
rpapuk QyHKIME y=ax’+bX+c ¥ NIpUMEHATH €€ CBOWCTBA.
Haxomute TOukm mnepeceuenuss rpaduxka Ksagparuunoi
GyHKIMM € OCAMH KOoOpAWHAT. Pa3mokuTh KBajapaTHBIN
TPEXWICH Ha MHOXKUTENN. PelaTte KBaapaTHOE YpaBHEHHE.
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KBanpathbie

HEpaBEHCTBA

Pemate KBagpaTHOE HEPABEHCTBO METOJOM HWHTEPBAJIOB.
HaxomuTh MHOXECTBO 3HAYCHWUM KBaJIpaTUYHOW (DYHKIUU.
Pemiat  KBagpaTHO€  HEPABEHCTBO anreOpanyecKum
crmocoboM. PemaTh KBagpaTHOE HEPABEHCTBO C TOMOIIBIO
rpaduka KBampaTH4YHOW (QyHKIMU. Pemate HepaBEeHCTBO
ax? +bx+c.>0 Ha OCHOBE CBOMCTB KBaIPaTUUHON (QYHKIUH
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OrmcaretbHas
CTaTUCTHKA.
PaccenBanue
JTAHHBIX

Otknonenus. Jlucnepcus 4uciIoBOro Habopa.
CraHgapTHOE OTKJIOHEHHE YUCIIOBOTO Habopa.
JlnarpamMmmbl paccenBaHUs

MHoxecTBa

MHokecTBO, MOAMHOXKeCTBO. Omnepalnuu Haj MHOXKECTBAMHU:
oO0beMHEHUE,  TepecedeHne,  gomnojHeHme.  CBoWCTBa
omnepanui HaJ MHOKECTBAMU: MePEeMECTUTEIIHHOE,
COYETaTENILHOE, pacnpeaeauTeabHOE, BKJIFOUCHHS.
I'padnaeckoe npencTaBieHNE MHOKECTB

BepositHocTh
CITy4alHOTO
COOBITHS

DJIeMEHTapHbIE COOBITHSI. Cityualinbie COOBITHS.
brnaronpustcTBytomue 3JIeMEHTapHbIE COOBITHS.
BepostHoct  coObituii. OmnbIThl ¢ paBHOBO3MOXKHBIMU




AJIEMEHTAapHBIMU COOBITHSIMHU. CiyyaliHbIi BBIOOD.
[Ipaktuueckas pabota «OmnbITEI C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU

Beenenue B | [lepeBo.  CBoiicTBa  JepeBa: E€IWHCTBEHHOCTh  MYTH, | O

TEOPUIO CYILLIECTBOBAHHE BUCAYEH BEPIIMHBI, CBS3b MEXKIY UHUCIOM

rpagoB BEpIIMH U yucioM pédep. [IpaBuino yMHOXKEHUs

Cityyaiinble [IpoTuBOMONOXKHOE  COOBITHE. Huarpamma  Oiinepa. | 14

COOBITUS O0benuHeHne U mepeceyeHue coObiTui. HecoBMecTHBIE
coObiTus. Popmyna cioxeHuss BeposTHocTedl. IIpaBuio
YMHO>KEHHUSI  BEPOSATHOCTEH. VYcnoBHas  BEpOSTHOCTb.
HezaBucumbie  coOwitus.  IlpencraBinenue — cimyyaitHOro
JKCIEPUMEHTA B BUJE JEPEBA

IloBropeHue 10

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

» AnreGpa, 8 kimacc/ MakapsiueB FO.H., Munmatok H.I'., Hemmkos K.U1. u
npyrue, AxkimonepHoe obmiecTBo «M3mparenscTBo «IIpocBemenne»

METOJINYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

Anrebpa. Metoaudeckue peKOMEHIauH. § Kiacc : y4ue0. mocooue Jiis
obmeobpazosar. opranuzanuii / H. I'. Munnarok, U. C. lllnsikoBa. — M. :

[Ipoceemenue

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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