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1. IlosicHuTeNbLHAsl 3aMMHCKA

Pabouas mporpamma cocTaBiIeHa Ha OCHOBE CIICIYIOIINUX JTOKYMEHTOB:

o  ®enepanbHbiii 3akoH OT 29.12.2012 1. Ne 273-D3 «O06 obpa3zoBannu B Poccuiickoit denepanumy»

e JIpukaz MwunucrtepcTBa oOpa3oBanus U Hayku Poccuiickoit peneparuun Ne 1897 ot 17.12.2010 rona
«O0 yTBepxkaeHHH (eaepaibHOro TOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa OCHOBHOTO
o011ero oOpa3oBaHuUs

e dyHgaMeHTaJIbHOE SIPO conepkaHus oOmero odbpazoBanus (moxa penakmnueit KonmakoBa A.M.,
Kosnosa B.B.) M.: [Ipocsemenue, 2011 r.

e [Ipumepnas nporpamma no yueOHsIM npeameram , M.:ITpocsemenue, 2010 r.

o «lIporpamma ans oOmieoOpa3oBaTenbHBIX yupexaeHuil. [lnanupoBanue ydeOHOro Marepuana.
Anrebpa 7-9 knaccel./aBT.-coct. U. E. @eoktrctoB. — M. : Muemo3uHa, 2010».

o ®depaepanbHBI MEpeuyeHb YUYEOHHKOB, PEKOMEHIOBAHHBIX (JOMYIIEHHbIX) MMHUCTEPCTBOM
o0pa3oBaHMs K UCIOJIL30BAaHUIO B 00pa30BaTEIHLHOM MPOIECCEe B 00Pa30BATEIBHBIX YUPESIKICHUSX,
peanusyronmx oopasoBareiabHbie MporpaMMel ob1iero oopazosanus ([Ipukaz MOuH P® Ne 253 ot
31.03.2014 r., c usmenenusmu ot 08.06.2015 Ne 576)

e CaHHTApHO-AMUAEMHUONOTHYECKHEe  TpeOOBaHUS K YCIOBHSIM M OpraHu3aluu OOYy4YeHHs B
obmieoOpa3zoBarenbHbIX yupexaenusx- CanlluH 2.4..2.2821-10 (yrBepxknensl [locranoBieHnem
TJIABHOTO TOCYIapCTBEHHOTO caHuTapHoro Bpadya PO Ne 189 ot 29.12.2010, 3apeructpupoBaHHBIM
B Munrocte P® 03.03.2011 1. Ne 19993)

e OcHoBHasi oOpa3oBarenbHas mporpamma OocHoBHOro obmiero odpazoBanusi [ BOY COII Ne 5
«O6pazoBarenbhbiii IeHTp «Jlugep» r.0.Kunens Camapckoit o0macTu

e VueOusii iian ['BOY COII Ne 5 «O6pa3oBarenbubiii 1ieHTp «JIumep» r.0.Kunens Camapckoii
oOnactu

o Jlomoxxenne o paboueit mporpamme «I'BOY COII Ne 5 «OGpazoBarenbHblii 1eHTp «JImmep»

r.0.Kuuens.

[Tporpamma peanusyeT cienyrome OCHOBHBIC HeJIH:

» dopmMupoBaHUE IEJIOCTHOTO TPEJCTABICHUS O MHPE, OCHOBAHHOTO Ha MPUOOPETCHHBIX 3HAHMSIX,
YMEHHUSIX, HaBBIKaX U Coco0ax esTelbHOCTH;

* [IpuobpeTeHne ombiTa Pa3HOOOpPA3HON AEATENbHOCTH (MHAMBHUIYATbHOW M KOJUIGKTHBHOM), OIBITA
IIO3HAaHUA U CAaMOITIO3HAHUA,

» [lonroroBka K OCYIIECTBICHHIO OCO3HAHHOTO BBIOOpPAa WHAWBUIYAIBHOW 00pa30BaTENbHOW WITH
npodeccuoHaibHOW TpaekTopuu. OgHUM M3 0a30BBIX TPEOOBAaHUN K COJEpKaHHIO OOpa3oBaHMs Ha

3TOM CTYNEHH SBIAETCS JOCTH)KEHHE BBITYCKHUKAMU YPOBHS (YHKIMOHAJIBHONH TI'PAaMOTHOCTH



(MaTeMaTU4eCcKOl, €CTECTBEHHOHAYYHOH M COIMAIBHO-KYJIbTYpHOI), HEOOXOJAMMONH B COBPEMEHHOM
o01ecTBe.

B panHoM ywyeOHOM Kypce Yy ydalmluxcs IEJICHANPaBICHHO U IUIAHOMEPHO (QopMUpYyeTCs
(GyHKIIMOHATIbHAS TPAMOTHOCTh BO BCEX €€ HalpaBlICHUSX.

OpnHol U3 BaXKHEUIINX 321a4 OCHOBHOW IIKOJIBI SIBJISIETCS MMOATOTOBKA 00YYAOIIUXCSI K OCO3HAHHOMY
Y OTBETCTBEHHOMY BBIOODPY KH3HEHHOTO U MPOPECCHOHATBHOTO MyTH. JTa 3a/ja4ya pemaeTcs B JaHHOM
yueOHOM TmporpamMme IOCJIEJOBATeIbHOM HHIUBUAyaNu3alue oOydeHHs, pacIIUpeHHEeM U

yrayOiaeHueM cojiep kanus 00pa3oBaHus B paMKax MpeanpoduibHOi MOATOTOBKH.

2..00mas xapakTepucTuKa y4e0HOro nmpeamera, Kypca
B kypce anreOpbl MOXKHO BBIIEIUTH CIEAYIOLIME OCHOBHBIE COZEpIKaTeNbHble JUHUU: apudmMeTnka; anreodpa;
3JIEMEHTHI JIOTUKHM, KOMOMHATOPHUKH, CTAaTUCTUKU U TEOPHM BeposTHOcTell. Bmecte ¢ HUMHU B conepikaHue
BKJIIOYEHBl JBa JOIOJHMUTEIbHBIX METONOJIOTMUECKUX pa3fela: JIOTMKa W MHOXECTBA; MaTreMaTHKa B
HUCTOPUYECKOM PA3BUTHUM, YTO CBSI3aHO C peau3auuel 1eneil oOUeMHTEIUIEKTYalbHOrO0 U OOIIEKYJIbTYPHOTO
pazButua yuamuxcs. ColepikaHue KakIOro M3 OSTHUX pasJielioB pa3BOpPAuMBAETCs B COAEPKATEIBHO
METOJIMYECKYIO JIMHUIO, IPOHMU3BIBAIOILYI0 BCE OCHOBHBIE JMHHMMU. Pasznen «Jlormka W MHOXECTBa»
CIIOCOOCTBYET OBJIA/ICHUIO y4YalllUMHCS HEKOTOPBIMHU 3JIEMEHTaMHU YHHUBEPCAJIbHOI'O MAaTEMaTHYECKOro S3bIKa,
pasnen «MaremMaTuka B HCTOPUYECKOM Pa3BUTUU» — CO3/IaHUIO OOILIEKYJIBTYpPHOIO, TYMaHUTapHOro (oHa
M3y4eHus Kypca.
ConepxaHue JUHUN «ApUPMETHKa» CIYKUT 0a30il JUIsl JalbHEHIIEero M3y4eHHs ydallMMUCS MaTeMaTHKH,
CIOCOOCTBYET Pa3BUTHUIO UX JIOTHYECKOTO MBILILIEHHS, (OPMUPOBAHUIO YMEHUS MOJIb30BATHCS AITOPUTMaMHU, a
TaK)Xe NPUOOPETEHUIO IPAKTUUECKHUX HABBIKOB, HEOOXOJUMBIX /IJIsl IOBCETHEBHOM skM3HU. Pa3BuTHE MOHATHS O
Ylclie B OCHOBHOM IIKOJI€ CBS3aHO C pAlMOHAJIbHBIMU M HpPpAlMOHAIBHBIMU 4YHCIIaMH, (OPMHUPOBAHHEM
MIEPBUYHBIX MIPEICTABICHUN O IEHCTBUTENBHBIX YUCIIAX.
Coneprxanue TMHUU «AsreOpa» crmocodcTByeT (OPMUPOBAHUIO Y yUYAIIUXCSI MATEMAaTHUYECKOro anmnapaTa Juis
penieHus 3a1a4 M3 MAaT€MAaTHKH, CMEXHBIX IPEIMETOB, OKPYKAOLIEH peanbHOM IEHCTBUTEIBHOCTH. S3BIK
anreOppl MOJYEPKHMBAET 3HAUEHHWE MaTEeMAaTHKU KaK S3bIKa JUIsl TOCTPOEHUS MAaTeMaTH4YeCKHX MOJeleH,
MIPOIIECCOB U ABJICHHUN peasibHOro mupa. OZHON M3 OCHOBHBIX 3a/la4 M3y4YeHUs anreOpbl SBISETCS pa3BUTHE
JITOPUTMUYECKOTO MBIIIICHUs, HEOOXOJUMOI0, B YaCTHOCTH, JUISI OCBOEHHs Kypca ; OBIIaJIEHUE HaBBIKAMH
JNeAYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBanne cumMBoMuecKuX (GopM BHOCHT CBOM crienn(uueckuii BKIaa B
pa3BUTHE BOOOpa)KeHMsI, CIOCOOHOCTEM K MaTeMaTHyecKoMy TBOpUYeCTBY. B OCHOBHOM IIKoje Marepual
IPYNIUPYETCS BOKPYI PALMOHAIBHBIX BbIpaXeHUU. [Ipyroil BakHOW 3amadyeld M3ydyeHUs anreOpbl sBIsSETCS
MOJTyYeHHE IIKOJIbHUKaMU KOHKPETHBIX 3HAaHUH 0 (QYHKIMAX KaK BayKHEHIIIEH MaTeMaTHYeCKOn
MOJIEJIN JAJIl ONHCAaHMA W MCCIENOBAHUSA DPA3HOOOPA3HBIX MPOLECCOB (PABHOMEPHBIX, PAaBHOYCKOPEHHBIX,

SKCIIOHEHIIMANBHBIX, MEPUOJUYECKUX M Ap.). VI3yueHue 3TOro Marepuanga CHOCOOCTBYET Ppa3BUTHIO Y



y4aluxcs yMEHUS UCIIOJIb30BaTh Pa3IMUHBIC S3bIKM MAaTEMATHUKH (CIIOBECHBIH, CHUMBOJIMYECKHH, rpaduyeckii)
IUIsL WILTFOCTPAIMY, MHTEPIIPETAIIH, apTYMEHTALMU U JOKa3aTeIbCTBA.

Pazgen «DnemMeHTBl JIOTHKH, KOMOMHAaTOPHUKH, CTaTUCTHMKM W TEOPHHM BEPOSTHOCTEH» CTAHOBSTCS
00s13aTeIbHBIM KOMIIOHEHTOM IIKOJBHOTO 0OOpa30BaHMWS, YCWIMBAIOIIMM €ro INPHKIAJHOE M HPaKTHYECKOE
3Ha4YeHHe. DTOT MaTepuall He0OXOIUM, MPEXKAE BCEro, s GOpMUPOBaHUS (HYHKIMOHAIBHOW IPaMOTHOCTH —
YMEHU BOCIIPUHMMATH U aHAJTU3UPOBATh MH(OPMAINIO, MPEACTABICHHYIO B Pa3IUYHBIX (hopMax, HOHUMATh
BEPOSITHOCTHBIM XapakTep MHOTHX pEAJbHBIX 3aBUCHMOCTEH, MPOHM3BOAWUTH IPOCTEHIINE BEPOSTHOCTHBIC
pacuersl. M3yueHHe OCHOB KOMOWHATOPHKH IO3BOJIUT YYalleMYCsl OCYIIECTBISTH PACCMOTPEHHE CITydaes,
nepedop U MOJCUET YKciia BAPHAHTOB, B TOM YHCJIE B IPOCTEHIINX MPUKIATHBIX 33a9aX.

[Tpu M3y4eHUU CTATUCTHKU M TEOPHH BEPOATHOCTEH 0OOTAIIAOTCs MPEACTABICHUS O COBPEMEHHOW KapTHHE
MHpa M METOJaX €ro MCCIIeJ0BaHus, GOPMHUPYETCsS TOHUMAHKUE POJIM CTATUCTHKU KaK MCTOYHHKA COLUAIBLHO

3HAYUMOM HH(OPMALIUY U 3aKIIAIBIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIILICHUS.
3.0nmncanue MecTa y4eOHOro npeaMera, Kypca B y4eOHOM IJIaHe
[Tporpamma paccuutana Ha 510 yacoB. B ToM uucie B 7-x kiaccax: 170 4acoB, B HEJENIO — 5 4acoB; B 8-X

knaccax: 170 gacoB, B Hemenro — 5 yacoB; B 9-x kjaccax: 170 yacoB, B HeJIeII0 — 549acos,

4. TpeGoBaHus K pe3yJIbTaTaM 0CBOCHHMS OCHOBHON 00pa30BaTe/IbHON MPOrpaMMbl

B cooTBercTBHM ¢ PI'OC OO:

l. JIMYHOCTHBIE PE3YIBTATHI:

@opMHUpPOBaHWE OTBETCTBEHHOIO OTHOIIEHHS K YYEHHUIO, TOTOBHOCTHM K CaMOpPa3BUTHIO H
€caM000pa30BaHUI0 Ha OCHOBE MOTHMBAIMHM K OOYYEHHIO, OCO3HAHHOMY MOCTPOCHUIO WHAWBHIYaTbHOM
00pa3oBaTeNbHOM TPAeKTOPHUM C YYETOM YCTOMYMBBIX TO3HABaTEIbHBIX HWHTEPECOB, BBHIOOPY
npoUILHOTO MaTeMaTH4eCKOro o0pa3oBaHusl.

®opMHUpPOBAaHUE LEIOCTHOIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUSA
HayKH.

dopMHUpOBaHUE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKOW, TBOPUYECKOU M

JPYTUX BUAAX IESITEIbHOCTH.

. MeranpeaMeTHbBIE PE3YILTAThI:

- ®opMupOBaHHE YHHMBEPCAJBbHBIX Y4eOHbIX [eHCTBUIl (TIO3HABATEIbHBIX, PETYISITUBHBIX,
KOMMYHHUKATHBHBIX), 00€CIEYMBAIOLINX OBJIAZICHUE KIHOYEBBIMM KOMIETEHLUSAMH, COCTaBJISIFOIIUMU
OCHOBY YMEHUS YUYUTbHCS.

- ®@opMHUpOBaHME YMEHHS CaMOCTOSTEIILHO CTaBUTh Yy4yeOHbIE W IIO3HABATENIbHBIC 3aJauH,

peoOpa3oBhIBATh MPAKTHYECKYIO 3a7a4y B TEOPETUIECKYIO 1 HA00OPOT.



- ®opmupoBaHUE YMEHUS IUIAHUPOBATh IYTU JOCTUKEHMS 1I€JIeH, BbIIEIATh AJIbTEpPHATUBHBIEC CIIOCOObI
JOCTHOKCHUA IICJIIH, BBI6I/IpaTb HaubOoJiee paluoOHAJIBHBIC MCTOAbI, OCYHICCTBJIATH MO3HABATCIILHYIO
pedraexcuio B OTHOIECHUH IEHCTBUIL IO PEIICHHUIO YyU4eOHBIX U MTO3HABATEIBHBIX 33/1a4.

- @opmHpOBaHHE OCO3HAHHOW OIGHKM B Y4YEeOHOH MJEATENbHOCTH, YMEHHS COJAEPKATEIbHO
00OCHOBBIBaTh MPABUIBLHOCTh pe3yibTaTa W crmocoba AeWCTBHs, aJCKBATHO OIICHUBATh CBOU
BO3MOXHOCTH JOCTHUXKCHUA LCIIN CaMOCTOSITCIbHOM JACATCIIBHOCTH.

- @®opMupoBaHHE YMEHHUS JIOTHYECKM pacCyKAaTh, JelaTh yMO3AKIIOYEeHUS (MHIYKTUBHOE,
IEOYKTUBHOE M 110 aHAJOTMH), apryMEHTHPOBAHHBIC BBIBOJBI, YMEHHE 0000I1aTh, CpaBHUBATH,
KJIaCCU(ULIUPOBATH.

- @opMmHUpOBaHME YMEHMs CO3/aBaTh, MPUMEHATh U IPEoOPa3OBBIBATH 3HAKOBO-CUMBOJIMYECKUE
CPEIICTBA, MOJICIIN, CXEMBI JJISl PEIICHNs] YIeOHBIX M IIO3HABATENbHBIX 33/1a4.

- OBnajgeHne OCHOBAaMH O3HAaKOMHUTEIBHOTO, W3YYAIOLIETO, YCBAMBAIOLIETO W IMOWUCKOBOTO YTEHUS,
pe(bJ'IeKCI/IBHOFO YTCHUA, (1)OpMI/IpOBaHI/Ie YMCHHA CTPYKTYPHUPOBATE MATCMATUUCCKUEC TCKCThI, BBIACIATH
IJIaBHOE, BBICTPAMBATh JJOTHYECKYIO MTOCIE0BATEIbHOCT H3JIaraéMOro MaTepuania.

- ®opMupoBaHrEe KOMIIETEHTHOCTH B 0Onactu ucroiab3oBaHus MKT, kak HHCTpyMEHTaNbHOW OCHOBBI

Pa3BUTHA YHUBCPCAIIbHBIX y‘le6HHX JEUCTBUM.

HDGI[MGTHBIC PE3YJIbTATHI.

dopmupoBaHUE NPEACTABICHUH O MaTeMaTHKE KaK O 4acTH OOIIeYeloBeYeCKOW KyJIbTYpbI, (dopme
OIKCaHMs U 0CO0OT0 METO/A MO3HAHUS IEHCTBUTEIBHOCTH.

dopmupoBaHuE MPEICTaBICHHUSI 00 OCHOBHBIX M3Y4aE€MbIX MOHATUAX KaK BaXKHEUIINX MaTeMaTHUYECKUX
MOJEJISIX, TO3BOJISIOIINX ONKMCHIBATH PEAIbHBIE MPOLECCHI.

Pa3Butue ymenuii pabotath ¢ yueOHBIM MaTeMaTHUYECKUM TEKCTOM, IPAMOTHO BBIPaXaTh CBOM MBICIH C
IPUMEHEHHEM MaTeMaTUYeCKOH TEPMUHOJIOTMM M CHMBOJIMKM, IPOBOJUTH KJaccU(UKAIUIO,
JIOTHYecKoe 0OOCHOBAaHHME M JJOKa3aTelbCTBA MAaTEMAaTHUYECKUX YTBEp:KJIEHUH, OLIEHUBATh JIOTHYECKYIO
MIPaBUJILHOCTh PACCYXKACHUH, PaCIIO3HABATH JIOTUYECKH HEKOPPEKTHBIE PACCYKICHHUS.

®opmupoBaHUE MpPEICTaBICHUH O cucTeMe (YHKIMOHAJIBHBIX MOHATHH, (YHKIIMOHAJIBHOM SI3bIKE U
CHUMBOJIMKE; Pa3BUTHE YMEHHUS MCIIONB30BaTh (DYHKIMOHAIBHO — rpaduyeckue NpeACTaBICHUs I
pelIeHusT pa3IMYHbIX MAaTEMaTUYeCKUX 3a4ad, B TOM YMKCIIE: PELICHHUs YPaBHECHUH WM HEPABEHCTB,
HaXOXJCHUS HauOONbIIETO ¥ HAMMEHbBIIEro 3HAYeHUM, N ONHMCAaHWA W aHajiu3a peabHBIX
3aBUCUMOCTEHN U IPOCTEHIINX MAPAMETPUUECKNUX UCCIIETOBAHNMN.

OBnazieHne CUMBOJIBHBIM SI3BIKOM alreOpbl, MPUEMaMU BBITIOJIHEHUS TOKICCTBEHHBIX MPeoOpa30BaHMii
BBIPAKCHUM, PELICHUS JIMHEWHBIX YPAaBHEHHUM M CUCTEM JIMHEHMHBIX YpaBHEHMM, a TAaKK€ ypaBHCHUH,
pElIeHNEe KOTOPBIX CBOAMTCA K PA3JIOKCHHIO HA MHOXHTEIW; Pa3BUTHE YMEHUU MOJEIHPOBATH

pC€aJIbHBIC CHUTyallMM Ha MaTEeMaTH4YCCKOM A3BIKE, COCTaBJIATH YpPaBHCHHUA II0 YCIIOBHIO 3aJayM,



HCCIIEA0BaTh MOCTPOCHHBIE MOJIEIN U UHTEPIPETUPOBATh pe3yabTaT. Pa3BuTue yMEHHMI HCIOIB30BaTh
UJICI0 KOOPAMHAT HA IUIOCKOCTH JJIsl PEIICHUS] YPaBHEHUM, HEPABEHCTB, CUCTEM.

6. OsniageHue OCHOBHBIMH CHOCOOaMH TPEACTAaBICHUS W aHajiu3a CTAaTUCTHYECKUX JaHHBIX;
(dhopMUpOBaHHE NMPEACTABICHUIN O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MHPE U Criocodax ux
W3YYCHHS, O MPOCTEHIMX BEPOSATHOCTHBIX MOJENsSIX. Pa3BuThe yMeHHUs W3BIIEKaTh WH(GOPMAIIUIO,
MPEJICTABICHHYI0 B Ta0NHIAX, HA Juarpammax, rpadukax, ONMHCHIBATh U aHAIM3HPOBATH YHCIOBBIC
JaHHbIE, MCIOJIb30BaTh MOHWMAHUE BEPOSTHOCTHBIX CBOMCTB OKPY)KAIOIIUX SIBICHUM NMPU NPUHATUU
peLICHHUIA.

7. Pa3BuTHE yMEHUI MPUMEHATh U3YUYCHHBIC TIOHITHS JIJIS PEIICHUS 3a7a4 MPAKTUYECKOTO COJIEPKAHUS U

3aaa4 CMCXKHBIX TUCHUIIIINH.

5.Conep:kanne y4eOHOrO mpeamMera
7 kiace
Apudmernka

Harypaabnbie umciaa. Hekoropble CBOMCTBAa MHOXKECTBA HATypajbHBIX YHCEN. YCIOBHE Pa3peIIMMOCTH

YpaBHCHUA BU/JA a X b + = Bo MHOX«KECTBE HaTypaJIbHBIX YUCECII.

eabie unciaa. Hekoropble cBONCTBAa MHOKECTBA LEJIBIX YUCEI. Y CIIOBUE PAa3pELIMMOCTH ypaBHEHUs a X b + =

BO MHOXCCTBC LCJIBIX YHUCCII.

Panmonanbubie umcaa. HekoTopble CBOWCTBA MHOXECTBA PAUMOHAIBHBIX YHCEN. BBIMOJIHUMOCTH
apudmeTHyecKux omepaluii BO MHOXKECTBE paIlMOHAJbHBIX YHCENl U CBOWCTBA JTHX ONEpalui.

[TponopunoHanbHast 1 00paTHO NPOMOPLHUOHATIBHAS 3aBUCUMOCTH. DTallbl pPa3BUTUS NPEACTABICHUH O YUCIIE.
Auredpa
Auredpanyeckne BbIPaKeHHS.

bykBeHHble BhIpakeHHs! (BbIpaKEHUsI ¢ TepeMeHHbIMH). [IpecTaBneHne 3aBUCUMOCTH MEXKAY BETUYMHAMU B
Buje popmyn. [lepexon ot cinoBecHOM GOPMYIHMPOBKH COOTHOIICHUH MEXKTY BETUYMHAMU K aIreOpandeckoi u
obOpatHo. YucnoBoe 3HaueHHe OYKBEHHOTO BBIpaKeHWs. JlomycTrMmble 3HAYCHHS TMEPEMEHHBIX, BXOMISIINX B
anreOpandeckue BbIpakeHHs. l[lomcTaHOBKa BBIpAKEHWH BMECTO TIIE€PEMEHHBIX. PaBEHCTBO OyKBEHHBIX
BbIpakeHUH. TOXXIECTBO, J0Ka3aTeNnbCTBO TOXIeCcTB. [IpeoOpasoBanue BblpaxeHwil. CBOWCTBA CTEMEHEH C
LEJbIM HEOTpUIIaTeNIbHBIM Moka3zareneM. OpHowieHbl. CreneHb oaHOWIeHAa. MuorowieHsl. CroxeHue,
BBIYUTAHUE, YMHOXXEHHE MHOTOWICHOB. DOpPMyJIbI COKPAIIEHHOIO YMHOMKEHHUS: KBaJIpaT CyMMbl M KBajpaT
Pa3HOCTH JBYX BBIPAXEHUH, KyO CyMMBI M KyO PasHOCTH JBYX BBIPAKEHHUH, KBaapaT CyMMBbI HECKOJIbKHX

BbIpaxeHuil. @opMyIa pasHOCTH KBaIpaToB, (hopMyiia pa3HOCTH KyOOB U CyMMBbI KyOoB. dopmysa pa3HOCTH n-



BIX CTETeHEeH, (opMysa CyMMBI N-bIX CTEMEHEH AJsi HeueTHOro n. Pa3nokeHne MHOTOWIEHa Ha MHOMKUTEIH.
MHorounens! ¢ oOfHOU nepeMeHHOM. KBanpaTHeli TpexdieH. BblieiieHne MOoaHOro KBajapaTra B KBaJpaTHOM
TpexuieHe. CreneHb MHOrowieHa. CUMMeTpHUYecKre MHOTOUJIeHbI. Llenble BhIpakeHns: U UX IIpeoOpa3oBaHusl.

YpaBHeHusl.

VYpaBHenue ¢ ogHoil nepemeHHol. Kopenb ypaBHeHus. PaBHOcuiibHBIE ypaBHEHMS. JIMHEHHOE ypaBHEHHE.
Henonnoe kBaapaTHoe ypaBHeHME. PelieHue NpuUBENEHHBIX KBAaAPATHBIX YPAaBHEHUH pa3oXKEHUEM Ha
MHOXKUTEIH. YPAaBHEHHE C HECKOJIbKUMH I[EPEMEHHBIMU. YPaBHEHHE C JIByMsl II€PEMEHHBIMM; PpELICHHE
ypaBHEHHUs C AByMs IepeMeHHbIMU. CHUCTEMa ypaBHEHUM; peleHue cucrembl. CucTteMa JBYX JMHEHHBIX
ypaBHEHUN C JABYMS NEPEMEHHBIMH, pEIICHHE IOJCTAaHOBKOM M anredpanyeckuM CloxXeHueM. Pernenue
JIMHEWHBIX YPaBHEHHU B LeNbIX uMciax. lIpocrelmue ypaBHeHuUs ¢ nmapamerpoM. PelieHne TeKCTOBBIX 3a1a4

anredpanvdecKuM CrocoOoM.
YucnoBble PyHKIHH.

[Tonatne (yHKIMM KaK COOTBETCTBHS MEXAY d3JeMEHTaMH MHOXkecTB. OOiacTh ompeneneHus (QyHKIUH.
CrnocoOb1 3amanus ¢ynkumu. ['paduk ¢ysxmum. Urenue rpadukoB ¢yHkumid. DyHKIWSA, OMMCHIBAIOIIAS
IpSIMYI0 IPONOPLHMOHATIBHYIO 3aBHCUMOCTb, €e rpaduk. JIuneitHas ¢QyHKuus, ee rpaduk, reoMeTpudeckui
cMbicnt K03 dunmentoB. dyukuusa 2 y x = . Ee rpaduk, napabona. CreneHHble (yHKIMHU C HaTypalbHbIM
nokazatenem, ux rpaduku. 'paduk pyakuun y x = . Kycouno-3agannsie ¢pyakuun. Mcnons3oBanue rpaduxon
GyHKIUH 1715 peleHus ypaBHeHui u cucteM. [Ipumepsl rpaduueckux 3aBUCHUMOCTEN, OTpaXkarolluX peajbHble

ITPOLIECCHI.
Koopaunarsl.

N3o0pakeHnue urcen TOYKaMU KOOPAMHATHOW TpsiMOM. ['eoMeTpudeckuil CMBICT MOAYJsS uucia. JlekapToBb
KOOpPAMHATBI HAa IUIOCKOCTH; KOOPAMHATHI TOYKHU. Y PAaBHEHUE NPSAMOM, YCIOBHE NAPAUIEIIbHOCTH IPSMBIX.

I'paduueckas MHTEpIIpeTAUs YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU M UX CUCTEM.
DJIeMeHTHI JIOTHKH, KOMONHATOPHKH, CTATHCTUKH M TEOPHH BEPOATHOCTE
MHo:xecTBa H KOMOMHATOPUKA.

MHOXeCTBO. DJIEMCHT MHOXKECTBA, IMOJIMHOXKECTBO. Koneunbie 1 OeCKOHEUHBIE MHOXKECTBA. ]_—[I/Ial"paMMBI
Benna — 3171Jlepa. OCHOBHBIE YHCJIOBBIE MHOXKECTBA (MHO)KCCTBO HaTypaJbHBIX YHUCCIJI, MHOKCCTBO ICJIbIX

qrcell, MHOXKECTBO PAallMOHAIBHBIX YHCEI).
CraTucTuyecKkue JaHHbIe.

[IpencraBnenne maHHBIX B BuAe Tabnui, auarpamm, rpaduxoB. CpeaHue pe3ylbTaTOB H3MEpEHHH U

CTaTUCTUYECKUX HCCIIEIOBaHMI: cpeaHee apupMeTHIecKoe, Moa, MeAuaHa. ANMPOKCUMHUPYIOIIas Mpsimasi.



8 knace
Apudmernka
HartypaabHble yuca.

HenuMocTth HatypanbHbIX uunceln. [Ipusnaku nenumoctu Ha 2,3,4,5,9,10,11. Ilpoctble m cocTaBHBIE 4YHCIA.
beckoneyHoCcTh MHOXECTBa MPOCThIX uucen. OCHOBHas Teopema apudmernku. PasziokeHune HaTypaabHOTO
quclia Ha TPOCThIe MHOXHUTENU. Hanbonpmmii oOmmii AeTUTENh U HAaUMEHbBIIIee o0Iee KpaTHOe. AJITOPUTM

EBxnnna.
Ieabie yncaa. /eneHue ¢ 0CTAaTKOM
PanmonanbHbIe yncaa.

3ajmaua u3MepeHus BenwuuH. Enuuuna waMmepenus. V3MepeHue OTPE3KOB: €AMHUYHBIA OTPE30K, MPOIECC
u3Mepenus. OOmiasgs Mepa AByX OTpe3koB. COM3MEPHUMOCTb M HECOM3MEPUMOCTh OTPe3KOB. CBs3b MEXIy
COM3MEPUMOCTBIO OTPE3KOB U OTHOLIEHHEM MX JJIuH. Hecon3amMepuMocCTh quaroHaiy KBaJapara ¢ ero CTOPOHOM.
[IpencraBieHre palMOHAIBHOIO YKCIa B BUAE OECKOHEYHOM NEpPUOAMYECKON JECATUYHOM IpoOH.

[IpeacraBnenune 6eCKOHEUHON TTEPUOIUUECKON JECATUIHOM IPpoOU B BHE OOBIKHOBEHHOM.
JeiicTBUTEILHBIE YHCJIA.

beckoneunast necaTuuHas JpoOb Kak pe3yiapTaT H3MEpeHus oTpeska. JlelicTBUTENbHBIE 4MCIA Kak
OeckoHeuHble necATUYHbIe JpoOu. Hemnepuogumueckue pgecstuuHble apoOu. Ilpumepsl OecKOHEUHBIX
HEeMepUOJUUECKUX JECATUUHBIX ApoOeil. CBOMCTBa MHOKECTBA JIEHMCTBUTENBHBIX Uncell. Pemenre ypaBHeHus 2
X = 2 BO MHO)KECTBE PAallHOHAJIBHBIX YHACET U BO MHOYKECTBE JEHCTBUTENIBHBIX Yncel. KBagpaTHbIil KOpEHb U3
yycia. YCIOBHE CYIIECTBOBAHMS KBAJpPAaTHOTO KOPHS M YMCIO KBAJApPAaTHBIX KOPHEW U3 JEHCTBUTEIBHOTO
yucna. ApupmeTndeckuil kBaapaTHbId KopeHb. [loHsTHE 00 mppanuoHasbHOM uMcie. HppanmoHanbHOCTH
yucia 2 . JlecaTHuHble TPUOIMKEHUS UPPALMOHATBHBIX yncell. Haxoxaennue npuoImKeHHOr0 3HaUeHUsT KOPHS

C MOMOIIIBIO KanbKynsTopa. CTaHAapTHbIN BUJ uncna. Vi3Mepenus, npuoOIKeH s, OLIEeHKH.
Auredpa
AuredpanyecKkne BbIPaKeHH.

CpolicTBa cTemeHel ¢ IenbIM Toka3ateneM. Teopema Buera. PasznmoskeHue KBaIpaTHOrO TpexwieHa Ha
TuHEeHBIe MHOXUTenu. AnreOpamdeckas napoOb. Cokpamenue apobei. JlelicTBus ¢ anredpandecKuMu
npobsimu. IlpencraBieHue npodW B BUAEC CyMMBI JpoOel € WCIONB30BaHHUEM METOJa HEONPEIeICHHBIX
kod(pduimenToB. Beimenenue menoi wactu ApoOW. PampoHanmbHBIE BBIPRKCHHS M HUX MPeoOpa3oBaHUSI.

CBoiicTBa KBaJpaTHBIX KOPHEH U UX MIPUMEHEHHE B BBIYMCICHUX. [IpeoOpazoBaHue ABOMHBIX PaIuKaIOB.



YPaBHeHI/Iﬂ U HEPaBCHCTBA.

KBangpatHoe ypaBHeHue: ¢opmyna KOpHEH KBaJpaTHOro ypaBHeHus. dDopmyna KOpHEW KBaJIpaTHOTO
YpaBHEHHsI C YETHBIM BTOPHIM Kodddurmentom. Teopema Buera. [Tonbop kopHEl MpHUBEICHHOTO KBAIPATHOTO
ypaBHeHUs. Pemenre n1poOHO-paliMoHanbHbIX ypaBHEeHUH. [Ipumeps! pemieHust ypaBHEHUH BBICIIUX CTEHNCHEH;
METOJIbl 3aMEHBI IIEPEMEHHOM, Pa3I0KEHUsI HAa MHOXKMUTEIU. YpPaBHEHUS C JByMs IepeMeHHbIMH. IIpumepsl
pelIeHusT HEeJIMHEWHBIX cHucTeM. lIpumepsl pemeHus HENMHEHMHBIX YPaBHEHHUH B LIENBIX 4UCiax. Yuciosble
HEPAaBEHCTBA U HUX CBOWcTBa. J[OKa3aTenbCTBO UMCIOBBIX U anredpandeckux HepaBeHCTB. HepaBeHCTBO c
O/IHOM TiepeMeHHOU. PemieHue HepaBeHCTB. JIMHEHbIE HEpaBEHCTBA C OJIHOW NMEPEMEHHOM U MX CHUCTEMBI.
KBagpatHble HepaBeHcTBa. JlpoOHO-palMoHaIbHbIE HepaBeHCTBAa. HepaBeHCTBa, cojepikaliye MepeMEHHYIO

10JT 3HAKOM MOJTYJIsA. Perenre TeKCTOBBIX 3aa9 areOpandecKuM CriocoooMm.
YuciaoBbie PyHKUMH.

Obnacte ompenenenuss U oOnacte 3HadeHwit ¢GyHkiuu. Urenue rpadukoB ¢yskiuu. I[IpeoOpazoBanue
rpaduKoB GYHKINHU: PACTSIKEHUE, CHKATHE, MapauIeIbHbIN EePEeHOC BAOIb oceil koopauHat. ['paduk pyHKIMM
y x = . JlpoOHo-nuHeitHas ¢ynkuus u ee rpaduk. Mcnonp3zoBanue rpadukoB (QyHKIUH Ui pemIeHUs

YPaBHEHUH U CUCTEM.
Koopaunarsl.

UYucnoBele NPOMEXYTKHM: HMHTEpBal, OTpPE30K, Jyd. ['paduueckas uHTEeprpeTanus YpaBHEHUH C ABYMs

NEPpEMECHHBIMU U UX CUCTCM.
J1eMeHThI JIOTUKHU, KOMﬁl/IHaTOpI/IKI/I, CTATUCTUKH U TCOPUH BCpOﬂTHOCTeﬁ

MuoxectBa u KoMmOuHartopuka. OObeIMHEHHE U TepecedeHue MHOXKECTB. B3auMHO OJHO3HA4YHOE
COOTBETCTBHE. 3aMKHYTOCTh MHOXXECTBa OTHOCHUTEIBHO ONEpallid CIOXKEHUs (YMHOXKEHUS, [eICeHUS,
BbIUMTaHUsA). UHCIO SIeMEHTOB OOBEAMHEHUS U TepecedyeHus IByX MHokecTB. [lpuHimmn upuxie.
Cratuctuueckue nanabie. UHTEpBanbHbIN Pl JaHHBIX. OTHOCUTENbHAS YacTOTa BAPUAHTHI.
9 kJjacc
Apudmernka
JleicTBUTEILHBIE YHCJIA.

Kopens n-oit crenenu. CTenens ¢ palmoHadbHbIM MOoKazaTeneM. M3mepenue yrinos. Paguan. Paguannas mepa
yria. CUHyC, KOCUHYC, TAHT€HC U KOTaHI'€HC ITPOM3BOJIBLHOIO yriia ( B Tpagycax U pajlaHax).

Aareopa

Anredpanyeckue BbIpaskeHus. /[eeHre MHOrowieHa ¢ octaTkoM. JlenuMocts MHOrowieHoB. Teopema besy
U €€ CJIEJCTBUS O JAeTMMOCTH MHOTOWICHA Ha JMHEHHbIN nByuieH. CTeneHb ¢ pallMOHAIbHBIM MOKa3aTelleM U



ee cBoiictBa. CBolicTBa apu(dMeTHYecKuX KOpHEW n-oii crermeHu. CBOWCTBA CTENEHEW C palMOHAIBLHBIM
nokasaresnem. [IpeobpazoBaHue BBIpaXEHUH C paJiiKallaMd U CTETICHSIMH C IPOOHBIM Toka3ateneM. OCHOBHBIC
TpuronoMerpudeckue Toxaectsa. ®opmynel npusenenus. CUHYC, KOCUHYC, TAHT€HC CYMMBbI U Pa3HOCTH JBYX
yriaoB. CHHYC, KOCHHYC, TaHTeHC JBOiiHoro yria. CHHYC, KOCHHYC, TaHT€HC IIOJIOBUHHOTO yTJja.
ToxnecTBeHHble  mpeoOpa3oBaHUS ~ TPUTOHOMETPUYECKMX  BbIpakeHuil.  [IpeoOpa3oBaHue  cymMmBbl
TpUrOHOMETpHUecKuX (yHKUUNA B mpousBeaeHue. [IpeoOpazoBaHue NpOU3BENEHUS TPUTOHOMETPHUECKHUX

(GYHKIHA B CYMMY
. YpaBHeHNsI M HEPABEHCTBA.

YpaBHEHUs], IPUBOJUMBIE K KBaJAPaTHBIM. [IpruMepsl pelieHns] ypaBHEHUH BBICIIUX CTEIICHEN; METOIbI 3aMEHBI

IIEPEMEHHOM, pa3JOKEHUs Ha MHOXWUTenu. Bo3BparHblie ypaBHeHus. OgHOponHBbIE ypaBHEHMs. Pemenue
ypaBHeHul ¢ mnapaMmerpoM. [Ipumepsl pemieHuss UppalUOHAIBHBIX YpaBHEHUH. YpaBHEHUE C ABYMs
nepeMeHHbIMH. [IpuMepsl pemienuss HenuHENHbIX cucteM. [Ipumepsl peleHns ypaBHEHUH B LENbIX 4YMCIIAX.
HepaBenctBo ¢ opHoil mnepemenHoil. Pemenue HepaBeHcTB. KsanapatHele HepaBeHcTBa. JIpoOHO-
panroHabHBIE HEpaBeHCTBAa. MeTo 1 uHTEepBasioB. Ilepexon oT ClIoBeCHOM (hOPMYITMPOBKH OTHOIICHUN MEXKIY
BEJINYMHAMU K alredpandeckoil o0paTHo. Pemenne TeKCTOBBIX 3a/1a4 alnredpandeckuM crocoooM.

Yucuaosbie GyHKIUH.

IIpeoOpa3oBanue rpaukoB QYHKIUI: pacTsKeHUe, ckaThe, MapajulebHbI NEepPEeHOC BAOJb OCEH KOOpAMHAT,
CUMMETpHUsl OTHOCUTEIBHO OCel KOoOpAMHAT M mpsAMoil y=x. CBoiicTBa (DyHKIMM: YETHOCTb M HEUETHOCTb,
BO3pacTaHue M yObIBaHHE (MOHOTOHHOCTh), HYIH (YHKIMHU, HauOOblIee U HaUMEHblIee 3HaueHue (PyHKIUH.
OtpaxkeHne CBOWCTB (YHKIMU Ha Tpaduke. DaeMeHTapHOE uccieoBaHue GYHKIUUA. ODJIEeMEHTapHBIC
¢ynkun. Kpagparuunas @ynkuus, ee rpapuk. KoopanHaTel BepinHbl mapadoisl, ocb cummeTpun. OyHKus
ny x = u ee rpaduk. Iloctpoenue rpapukoB ¢yHKIMH, cBSI3aHHBIX ¢ MoayineM. llpumepsl moctpoeHus
rpadukoB panMoHaIbHBIX QyHKIMHA. Mcnons3oBanue rpadukoB GyHKIUHN U pelIEHUs] YPaBHEHUNH U CUCTEM.
Qynkimun y x y x = = [ ], { } . UucnoBele nocienoBarenbHOCTH. CrocoObl 3aJaHMs YHCIOBBIX
nocienosarenbHocTeld. opmyna n-oro wieHa. PekyppentHas ¢popmyna. Uncina dubonauun. Bospacraromue u
yObIBarole (MOHOTOHHBIE) TOCIE0BaTEIbHOCTH. OrpaHUYEHHbIE MTOCIIEA0BATENbHOCTH. ApudmMeTrnueckas u
reoMeTpHUecKasl MOCIe0BaTeIbHOCTH, (HOPMYJIBl N-Oro Yji€Ha M CyMMBbl HEPBBIX N YJIEHOB IMPOrPECCUU.
beckoneuno yObIBatoIasi reomerpuueckas nporpeccus. [TousTie o npesene nociaea0BaTeNbHOCTH.

Koopaunarsl.

I'padux ypaBHEHHS C JByMs NEpEeMEHHBIMH. YpaBHEHHME OKpYXHOCTH. ['paduueckas uHTepHpeTanus
YPaBHEHUI U HEPABEHCTB C JIBYMS IIEPEMEHHBIMU U CUCTEM.

9J1eMeHTBI JIOTMKH, KOMﬁI/IHaTOPI/IKH, CTATUCTUKHU U TEOPUHA BGpOﬂTHOCTeﬁ

MHoxxectTBa W KoMOMHaTopuka. Meron MaremaTnueckod UHAYKIMH. KoMOMHUpPOBaHHBIM MeTOA
YMHOKEHHS. UUCI0 3JE€MEHTOB MPSAMOrO MPOU3BEICHUS JBYX MHOMXECTB. YHMCIO MOAMHOXKECTB KOHEYHOTO
MHOXkecTBa. UnCo k-371eMEHTHBIX MTOJAMHOKECTB KOHEYHOTO MHOYKECTBA M3 N 3JIEMEHTOB (YHCIO COYCTAHHM ).
UYucno nepectanoBoK. [lonsaTre BeposTHOCTU coObITHS. [ToIcUeT BEpOSITHOCTEN MPOCTEUITUX COOBITHIA.



6. TemaTnueckoe INIAaHUPOBaHHUE

7 knace
N Tema Koi-Bo gacos
1 IToBTOpenune marepuana 5-6 kiacca 6
2 BrIpaskeHue 1 MHOXKECTBO €ro 3Ha4eHUH 15
3 OnHOUIEHBI 17
4 MHorousneHsl 19
5) YpaBHeHnus 18
6 Pa3no)xeHre MHOTrOUJICHOB HA MHOXKUTEIIN 13
7 DopMyJIbl COKPALIEHHOTO YMHOXEHUS 28
8 OyHKINH 20
9 CucreMbl TMHEHHBIX YpaBHEHUN 25
10 Hrororoe moBTopeHue 9
8 knace
N Tema Koi-Bo gacos
1 IToBTOpeHne MaTepuana 7 Kiacca 6
2 Jpobu 23
3 Ilenwie yncna. enumocTs yncen 19
4 JlelictBuTenbHbIe yncia. KBajpaTHbIN KOPEHb 29
S) KBanpaTHble ypaBHEeHUs 32
6 Hepasenctsa 21
7 CreleHs ¢ IeIbIM II0Ka3aTeIeM 12
8 OyHKIMH U TpaduKH 17
9 HTorosoe noBTopeHne 11
9 kanacc
Tema Kon-Bo vacoB
@DYHKIIMM UX CBOMCTBA U Ipaduku 22
YpaBHEHHUs ¥ HEPABECTBA C OAHOW IIEPEMEHHON 29
CucTeMbl ypaBHEHHH 1 HEPABECTB C IByMsl NI€pEMEHHBIMHU 20
ITocnenoBarenbHOCTH 26
Crenenu u KOpHU 17
Tpuronomerpuyeckue GyHKIIMH U UX CBONCTBA 27
DneMeHThl KOMOMHATOPUKH U TEOPUH BEPOSITHOCTH 16
W TOroBO€ MOBTOPEHHE 13

8. YueGHO-MeTOaHYECKOE OOecTieueHHe 00pa30BaTEILHOI0 MPoIecca

Anrebpa. 7,8,9 y4eOHUK [UIsl KJIaccoB C YIIIyONEHHBIM u3ydyeHHeM MaremaTtuku, FO.H.
Makapsorues, HI'. Munmiok, K.W. Hemkos, 2009- 2012r

Aure6pa B Tabaunax. 7—11 kin. Crupasoynoe nocodue. 3sasuu JI.U., Paszanosckuit A.P. (2004, 8-¢

H31., 96¢.)



http://www.alleng.ru/d/math/math295.htm
http://www.alleng.ru/d/math/math295.htm

e VYyuck pemats 3amayn. I[locodue mwig yuanmxces VII-VII k1. Komsrua FO.M.. Oragecsd B.A.

e JlIkonpHUKY 0 Teopuu BepositHocTer. Jlrortukac B.C.

e DieMeHTapHOE BBeJcHUE B Teopuio BeposTHocTed. [Henenko b.B., Xunguug A. 4.

L4 Z[I/I,Z[aKTI/I‘{CCKI/Ie MaTCpHaJIbl 110 aﬂre6pe JJIA 9 knacca

e Anre6pa. COOpHUK 3amaHUil [JIs TMOATOTOBKM K WTOTOBOWM arrecranud B 9 Kjacce , aBT.
JI.B.Ky3nemnona, C.b. CyBopoBa, M: IIpocsemienne 20111

HNurepHer pecypcebi:
1. http://www.ed.gov.ru/d/ob-edu/noc/rub/standart/p1/11.doc - benepanbHbIi KOMITOHCHT
rocyaapCTBEHHOI'O 06p330BaTeHBHOFO CTaHaapTa OCHOBHOI'O 06]1161"0 06paSOBaHI/I}I 10 MaTEMATUKE

2. http://www.ed.gov.ru/d/ob-edu/noc/rub/standart/pp/08-0.doc - mpumepHas mporpamMmma OCHOBHOTO
o0miero o0pa3oBaHuUs MO MaTEMaTHKE
3. http://www.ed.gov.ru/d/ob-edu/noc/rub/standart/mt/05.doc - TpeGoBaHus K  OCHAIICHHUIO
O6p8.30BaTeJ'ILHOFO mponecca 1o MaTCMaTUuKeE
MGTOI[I/I‘IGCKOC IIHUCHbMO "O npenoaaBaHuu MATCMATHUKH B  VCJIOBUSX BBC/JACHUSA

tdenepanabHoro KOMIIOHEHTA TOCYIAPCTBEHHOI0 00pa30BaTeIbLHOr0 cramaapra'

o Www. edu - "Poccuiickoe oOpazoBanue" DenepaibHbIi MOPTAL.
o www. school.edu - "Poccuiickuii 0011e00pa3oBaTebHbIH TOpTa".
o www.school-collection.edu.ru/ Equnas komnekmus mudpoBeix 00pa30BaTeIbHBIX PECYPCOB.
e Wwww.mathvaz.ru - docse MIKOJILHOTO YYUTENST MATEMATHKH
e JlokymeHTanwms, pabo4yre MaTepHabl Il yIUTEIs] MaTeMaTUKA WWW.it-n.ru «CeTb TBOPUECKUX
®  y4uTelneu»
o www .festival.1september.ru ®ectuBans negarorundeckux uaei "OTKPHITHIA ypok"

e UntepHer-pecypc «EnuHas Kowiekius mudpoBbIX 00pa3oBaTeIbHBIX PECYP-COBY. —
http://schoolcollection.

edu.ru

HnrepHer-pecype «becrnatHeieBraeoypokm» -http://InternetUrok.ru/ru/besplatnye/
Buneoypoku mo matemaruke <upiterra@gmail.com>

Bcepoccutickuit uaTepHeT-nencoset red@pedsovet.org

[Temarornyeckas mactepckasi, ypoku B UHTepHeT u MHOTOE Apyroe: http://teacher.fio.ru
Wnrepner nopran PROUIkomny.ru http://www.proshkolu.ru/club/maths/file2/322771/
MynpTUMeAMIHHBIE TPE3EHTALUN

Tpe6oBaHNs K YPOBHIO NOATOTOBKH y4aIIUXCH

B pe3yabTaTe H3YYeHHNA Kypca aaredpbl yuanmecsi JT0JKHbI:

3HATL/IIOHUMATDH

CYILIECTBO MOHATUS MaTEMATUYECKOTO JI0KA3aTENbCTBA; IPUMEPBI JOKA3ATENbCTB;

[J CyIIECTBO MOHSTHS AJITOPUTMA; IIPUMEPHI AITOPUTMOB;

[] KaK MCHOJb3YIOTCS MaTeMaTuyeckue GopMylibl, YpaBHEHHUS U HEPABEHCTBA; MPUMEPbl UX MPUMEHEHUs AJis
pelIeHus MaTEeMaTUYECKUX U MPAKTUUECKHUX 3a/1a4;


http://www.alleng.ru/d/math/math113.htm
http://www.alleng.ru/d/math/math191.htm
http://www.alleng.ru/d/math/math183.htm
http://www.ed.gov.ru/d/ob-edu/noc/rub/standart/p1/11.doc
http://www.ed.gov.ru/d/ob-edu/noc/rub/standart/pp/08-o.doc
http://www.ed.gov.ru/d/ob-edu/noc/rub/standart/mt/05.doc
http://76423s022.edusite.ru/DswMedia/prepod_matem_standart.pdf
http://76423s022.edusite.ru/DswMedia/prepod_matem_standart.pdf

[J KaKk MaTeMaTH4eCKH OIpeJeleHHble (DYHKIMU MOTYT ONUCHIBATH pPEajbHble 3aBUCHMOCTH; IMPHUBOJUTH
IIPUMEPBI TAKOT'O ONHUCAHUS;
[] KaK MOTPEeOHOCTH MPAKTHUKU MPHUBEIM MaTEMaTHUYECKYI0 HAyKy K HEOOXOIUMOCTH PACIIMPEHMsS MOHSATHUS
qHCIIa;
[J BEpOSTHOCTHBIM XapaKTep MHOIMX 3aKOHOMEPHOCTEM OKPYKAIOIIEro MHUpA; MPUMEPbl CTATUCTUUYECKUX
3aKOHOMEPHOCTEN U BBIBOJOB;
[J xakuM 0Opa3oM TeoMeTpus BO3HHUKJIA W3 MPAKTUYECKUX 3a]ad 3eMJIEeMEpHUs; IPUMEPhl TeOMETPUUYECKUX
OOBEKTOB M YTBEPKACHHUI O HUX, BAXKHBIX JUISI IPAKTHUKH;
[J cMmbICH HAcAIM3alUU, MO3BOJISIOLIEH pellaTh 33Ja4yd pealbHOW JIEHCTBUTEIBHOCTH MaTEMaTUYECKUMH
METOAaMH, IPUMEPHI OITMOOK, BOSHUKAIOUINX TPHU HJICAIN3aIIH;

APUOMETUKA
yMeTh
[ BBINOJHSATH YCTHO apu(pMETHUECKHE NCHCTBUS: CIOKEHUE M BBIYMTAHUE ABY3HAUHBIX YHCET U JECATHUHBIX
napo0eit ¢ IByMsi 3HaKaMH, YMHOKCHHE OJTHO3HAYHBIX YHCEN, apu(hMeTHUECKUue onepaniy ¢ 0OBIKHOBEHHBIMH
OpoOSIMH ¢ OTHO3HAYHBIM 3HAMEHATENIeM U YHCITUTENEM;
[] mepexoauTh OT OJHOW (OPMBI 3aMHCH YHCET K JPYroi, MpeACTaBIsATh IECATHYHYIO ApoOb B BHUJE
OOBIKHOBEHHON U B MPOCTEUIINX CIIydasX OOBIKHOBEHHYIO B BHJIE JIECATUYHOM, MMPOLIEHTHl — B BHUJE APOOU U
npoOb — B BUJE MPOLEHTOB; 3alKCHIBATh OOJBIINE W Mallble YHCIA C HCIOJIb30BAHMEM LENbIX CTETCHEH
JECSATKH;
[] BBITOMHATH apu(METHUECKHE IEHCTBUS C pAUOHAIBHBIMHA YHCIaMH, CPAaBHUBATh palMOHAJIbHBIC W
NEHUCTBUTEIbHBIE YHCIIA; HAXOAUTh B HECIIOKHBIX CIIydasX 3HAYEHUsS CTENEHEW C LIeJIbIMU IOKA3aTesIMU U
KOpHEH; HaX0IUTh 3HAUE€HUS YUCIIOBBIX BBIPAKEHUI;
[] OKpYIJsiTh ILeNble YHcia U JACCATUYHBbIC APOOU, HAaXOIUTh MNPHUOIMKEHUS YHMCEN C HEJIOCTaTKOM U C
M30BITKOM, BBITIOJTHATH OICHKY YUCIIOBBIX BBIPAKEHUI;
] MonBp30BaThCSl OCHOBHBIMU €IMHUIIAMH JJIMHBI, MAaCChl, BpEMEHHU, CKOPOCTH, IIOIMIAIN, 00beMa; BBIPAXKaTh
OoJiee KpyMmHbIC SUHUIIBI uepe3 0ojiee MEeNKHe U Ha000pOT;
[J peliaTh TEKCTOBBIE 3aJlayd, BKJIIOYAs 3a/laud, CBSI3aHHBIE C OTHOIIEHHWEM U C MPONOPLHOHAIBHOCTHIO
BEJIMYMH, APOOSIMHU U IPOLEHTAMY;
HCIO0JIBL30BATh NPHOOPETEHHbIC 3HAHUS M YMEHHSI B NPAKTHYECKON AEATEJbLHOCTH W IOBCEJIHEBHOM
KU3HM JJIS:
[J pemeHuss HECIOXHBIX MPAKTUYECKUX PpACUETHBIX 337ad, B TOM UHCIE C HCIOJb30BAaHUEM IIPU
HE00XOIMMOCTH CIIPABOYHBIX MAaTEPHAJIOB,
KaJIbKYJIATOPa, KOMIBIOTEPA;
(] ycTHOM TNpPUKUAKA U OLEHKH pe3yjibTaTa BBIYUCICHUN; TPOBEPKU pe3yJbTaTa BBIYUCIEHUS C
HCIIO0JIb30BAHUEM PA3JIMYHBIX TPUEMOB;
[J MHTEepIIpeTalliy PE3yNbTAaTOB PEIIECHU 337a4 C YYETOM OrPAHUYECHHM, CBA3aHHBIX C PEaIbHBIMU CBOMCTBAMH
paccMaTpuBaeMbIX MPOLIECCOB U SBJIEHUMN;

AIICEBPA

yMeTb
"  COCTaBJISITh OYKBEHHBIC BHIPAXKEHUS U (JOPMYIIBI IO YCIOBHUSM 33]]a4; OCYIIECTBIATH B BRIPAKEHUSAX U
(dbopMyIax YMCIIOBbIE MOJACTAHOBKH U BHITIOJIHATH COOTBETCTBYIOLINE BBIYMCIIEHHUS, OCYILIECTBISATh
MIOJICTAHOBKY OJIHOTO BBIPAXKEHUS B IPYTO€; BBIpaXKaTh U3 (hOpMYs OJHY IEPEMEHHYIO Yepe3 OCTAIbHBIE;
®  BBINOJHATH OCHOBHBIE JIEHCTBUS CO CTENEHIMHU C LIEJIbIMU NTOKA3aTENSIMU, C MHOTOYWIEHAMH U C
anreOpanvdecKuMH JIPOOSMU; BHITIOTHST Pa3ioKEHHE MHOTOYWICHOB HA MHOXKHTEIH; BBITIOTHSTh
TOXJIECTBEHHbIE TPEOOPa30BaHNUs PALIMOHAIBHBIX BBIPAKEHUII;
" [IPUMEHSATH CBOMCTBA apHU(PMETHUECKUX KBAJPATHBIX KOPHEU I BHIYUCIICHHS 3HAUCHUN U
peoOpa30BaHUN YHCIOBBIX BBIPAXKEHUHN, COJEPKAIIUX KBaJpaTHbIE KOPHH;
"  pelarh JUHEWHbIE, KBapaTHbIC YPABHEHUS U PAIllMOHAIbHBIC YPABHEHUS, CBOSIIUECS K HUM, CUCTEMBI
JBYX JJMHEWHBIX YPABHEHUW U HECJIOKHBIE HEIMHEUHBIE CUCTEMBI;
"  pelaTh JUHEHWHBIE U KBAIpaTHbIC HEPABEHCTBA C OJHOM IEPEMEHHON U UX CUCTEMBI;
" peuiaTth TEKCTOBBIC 3a/1a4M aNreOpanyecKuM METOI0OM, MHTEPIPETUPOBAThH OTYyYEHHBINH pe3yibTarT,
MIPOBOJIUTH OTOOP pelIeHU, NCX0oAs U3 (OPMYIHUPOBKH 3aa4H;
*  p300pakaTh yKciIa TOYKAMH Ha KOOPJAMHATHOM MPSMON;



"  ONpeAessATb KOOPAMHATHI TOUKHU INIOCKOCTH, CTPOUTH TOUKH € 33JJaHHBIMHU KOOPAWHATaAMU; U300pakaTh
MHOECTBO PELIECHUN JTUHEHHOTO HEPABEHCTBA;

" pacrno3HaBaTh apU(PMETHUECKUE U TEOMETPUUECKUE IPOIPECCUH; PelaTh 3aJauu C IPUMEHEHHEM (OPMYIIbI
O0IIIero 4jeHa U CyMMbI HECKOJIBKHX TEPBBIX WICHOB; HAXOAUTh 3HAYCHHS (DYHKIIMHU, 33JaHHON (POPMYIIOH,
TabauIel, rpagKoM 10 ee apryMeHTY; HaXOIUTh 3HAYEHHE apryMeHTa [0 3HA4YEHUI0 QYHKLNH, 3aJaHHON
rpaduKoM WK TabiauLeH;

"  OmnpeAessaTh CBOMCTBA QYHKIMU 1O ee rpaduKy; IPUMEHATh rpaduyeckre NpeCcTaBIeHNs IPU PELIEHUN
YpPaBHEHUN, CUCTEM, HEPABEHCTB;

"  ONKCHIBaTh CBOMCTBA U3YyUEHHBIX (QYHKLUH

HCI0JIb30BaTh IPUOOPETEHHBIC 3HAHUS U YMEHUS B IIPAKTUUECKOM 1€ATEIbHOCTH U IOBCEAHEBHOMN KU3HU JJISL:
"  BBIIOJHEHUS PacyeToB 0 (hopMyiiam, cocTaBiIeHUs GOPMYII, BBIPAKAIOLIMX 3aBUCUMOCTH MEXIY
pearbHBIMHU BETMYMHAMHE; HAX0KJICHHUS HY>KHON ()OPMYIIBI B CIIPABOYHBIX MaTepHajax;

"  MOJEJIMPOBAHMS NPAKTUYECKUX CUTYallUH U UCCIEN0BAHUN IOCTPOCHHBIX MOJIENIEH ¢ UCIIOIb30BaHUEM
ammapara anreOpsl;

"  ONMCaHUs 3aBUCUMOCTEN MEXAY (PU3NUYECKUMU BETMYMHAMH COOTBETCTBYIOIIMMU (OPMYJIaMu IpU
HCCIIEA0BAHUM HECIIOKHBIX ITPAKTUYECKUX CUTYALUH;

"  HHTEepHpeTanuy rpauKoB peabHbIX 3aBUCUMOCTEH MEX/ly BEIMUUHAMY;

IJIEMEHTBI JIOTUKHU, KOMBUHATOPUKHU

yMeTh

(] IpOBOAWTH HECJOXKHBIE JI0KA3aTEIbCTBA, IOJydYaTh IMPOCTEHIIME CIEACTBHS W3 HM3BECTHBIX WIM DPaHEe
MIOJIYUEHHBIX YTBEPXKACHHUM, OLEHUBATh JOTMYECKYIO NMPaBUIBHOCTh PAacCyKJIEHUMN, UCIOJIb30BaTh MPUMEPHI
JUI WJUTIOCTPALMM U KOHTPIIPUMEDSI 711 ONIPOBEPIKEHMSI YTBEPIKICHMU;

(] u3BneKkaTh MHGOPMAIINIO, TIPE/ICTABIIEHHYIO B TaOIHUIlaX, Ha JUarpaMMax, rpadukax; COCTaBJISTh TaOIHUIbI,
CTPOUTH JAUArpamMMbl U rpaduKy;

[] pemaTh KOMOMHATOPHBIE 33aJ]a4l IyTEM CHUCTEMAaTHYECKOro nepedopa BO3MOKHBIX BapHAHTOB, a TaKXe C
HCII0JIb30BAaHNEM IIPABUJIA YMHOKEHHS;

(] BBIYMCIIATH CPEHUE 3HAUCHUS PE3YyIbTaTOB U3MEPEHMUII;

[l HaXOIUTh YaCTOTY COOBITHSI, UCIIONb3Ysl COOCTBEHHBIE HAOIIOIEHUS U TOTOBbIE CTATUCTUYECKUE TAHHBIE;

] HaXOUTh BEPOSITHOCTHU CIy4alHBIX COOBITUN B IPOCTENIINX CITydasx;

MCMOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B PAKTUUECKOM JeSITeIbHOCTH U MIOBCEIHEBHON KU3HU IS
(] BBICTpauBaHUs apryMEHTAallUU IIPU JJOKa3aTeslbCTBE (B (popMeE MOHOJIOTA U AMAJIOTA);

(] pacrio3HaBaHMsI JIOTUYECKH HEKOPPEKTHBIX PACCYXICHUI;

(] 3anMcu MaTeMaTHYECKUX YTBEPKICHUI, 10Ka3aTeNlbCTB;

(] aHanmM3a peasIbHbIX YMCIIOBBIX JaHHBIX, PE/ICTABICHHBIX B BUJIE JUarpaMM, rpadukoB, Ta0IuI;

[] pelieHusl MPaKTHUYECKUX 3a/ay B MOBCEAHEBHOW M MPOPECCHOHATBHON NEATEIbHOCTU C HUCMOIb30BAaHUEM
JeWCTBUH ¢ YucIaMu, MPOLIEHTOB, JJIHH, TUIOIaAeH, 00beMOB, BpeMEHH, CKOPOCTH;

[] pemieHus: yueOHbBIX U MIPAKTUUECKUX 3aJ1a4, TPeOYIOIUX CUCTEMaTHYECKOro repedopa BapuaHTOB;

[l cpaBHEHHUS IIIAHCOB HACTYIUIEHHUS CIIy4yailHBIX COOBITHUIH, OLIEHKH BEPOSITHOCTU CIy4aifHOTO COOBITHS B
MPAKTUYECKUX CUTYAIUAX, COMIOCTABICHHS MOJIENIU C peallbHON CUTYaIUeil;

[ MOHMMAaHMSI CTATUCTUUECKUX YTBEPKIECHUMN





