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IHosicHuTEeNLHAA 3aNIUCKA

PabGouas mnporpamma cocTaBlieHa Ha OCHOBaHUM CIEAYIOUIMX HOPMAaTUBHO-TPABOBBIX
JIOKYMEHTOB:

@)

®denepanbHoro 3akoHa ot 29 naekabdbps 2012 roga N 273-03 «O6 obpazoBanuu B Poccuiickoi
Denepauuny;

@DenepalbHOTO  TOCYJApCTBEHHOTO — CTaHAapTa OCHOBHOro  o0mero  obOpa3oBaHus,
YTBEP)KIAEHHBIN mNpHuKazoM MuHuctepcrBa oOpa3oBanuss u Hayku P® ot 17 nexalbps
2010 roma Ne 1897 «O6 yrBepxkacHuu GeaeparbHOro TOCYyIapCTBEHHOTO 00pa30BaTEIILHOTO
CTaHJapTa OCHOBHOTO 00IIETro 00pa3oBaHUsMY,

[Ipukaza MunucTepcTBa 0oOpazoBaHusi M Hayku Poccmiickoit ®deneparuu Ne 1644 ot
29.12.2014 «O BHeceHMHM HU3MEHEHMH B NpHKa3 MUHHCTEpCTBa 00pa3oBaHUS W HAyKH
Poccuiickoit ®eneparuun ot 17.12.2010 Nel897 «OO6 yrBepkaeHuu ¢eaepaaTbHOTO
rOCy/IapCTBEHHOI'O CTaHAApTa OCHOBHOTO OOIIEro 00pa3oBaHUI»Y;

[Tpuxa3za MunucrtepcTBa o0pazoBanus U Hayku Poccuiickoit @enepanuu ot 20.05.2020 r. Ne
254 «O06 yrBepxkaeHUM (elepalbHOrOo IMepeyHs Y4eOHUKOB, PEKOMEHIYEMbIX K
UCTIONB30BAaHUIO TP  pea3aliil  HMMEIOMIMX  TOCYIApCTBEHHYIO  aKKpEAUTAIHIO
00pa3oBaTeNbHBIX MPOTPaMM HAYaJIbHOTO OOIIET0, OCHOBHOTO OOINEro, CpeIHero OOIero
o0pa3oBaHUs;

CanuTapHbIX IIPaBUII CII 2.4.3648-20 «CanuTapHo-
SMUAEMHOJIOTHYECKHE TPEOOBAaHUS K OpPraHU3aIlMsIM BOCIIUTAHUS U OOydYeHHUs, OTAbIXa U
O37I0POBIICHUSI JIETe M MOJOJIEXKU», KOTOpble yTBepxaAeHbl [locranoBnenuem [maBHOTO
rocy/1apCcTBEHHOro caHutapHoro Bpada Poccuiickoit ®@enepanuu ot 28.09.2020 Ne28, a
TaK)K€ THUTMEHUYECKMX HOPMAaTUBOB U TpeOoBaHHM K obOecreueHuro Oe30MacHOCTH MU
0e3BpeTHOCTH ISl YeoBeKa (akTOpoB cpeabl oOuTanus, yTB. [locTaHoBaeHHEM [T1aBHOTO

TOCYJIAPCTBEHHOTO caHUTapHOro Bpaya PP ot 28 suBapst 2021 r. Ne 2 (manee — CanlluH
1.2.3685-21);

OcHoBHOW  00pazoBaTeNbHON  TPOrpaMMbl  OCHOBHOTO  oOmiero  oOpa3oBaHUs
MYHHIIMIIATBHOTO 00IIe00pa3oBaTebHOr0 yupekaeHus: bekeToBckas cpenHsas —MIKola
nMmeHu b.T.IlaBmioBa;

VYuebnoro miaana MOY bekerosckast CII nm. B.T.ITaBnoBa;

PabGouas mporpamma cocTaBlieHa Ha OCHOBE aBTOPCKOHM MporpamMMbl o airedpe mis 8
knacca. ABropel FO.H. Makapeiues, H.I'.Munmtok, K.1.Hemkos, C.b.CyBopoBa. CoopHuUK
«[Iporpammsl 001I€00pa3oBaTENbHBIX yupexaeHuil. Anredpa. 7-9 kinaccel. CocTaBUTENb:
BypmuctpoBa T.A.- M: «lIpocBenienuey, 2020,287c. IIporpamma oTrBeyaeT TpeOOBaHUAM

deepanbHOTO roCyAapCTBEHHOTO CTAHAAPTa OCHOBHOTO O0IIEro 00pa3oBaHMsl.

Ilnanupyembie pe3yabTaThl 00y4eHHs

IIporpamma  obecnieynBaeT  JOCTHIKEHHE  CICAYIOIIUX  PE3YJIbTaTOB  OCBOEHUS

00pazoBaTenbHON MPOTrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUs:

JIM4HOCTHBIE pe3yIbTaThl:
1) narpuoTHYecKoe BOCIIUTAHHE:

MPOSBIICHUEM HHTEpeca K IMPOLUIOMY M HACTOSALIEMY POCCUMCKOW MaTeMaTHKH,

LEHHOCTHBIM OTHOLIEHHEM K JOCTHMXKEHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU

MaTeMaTH4YeCKOM HIKOJIBI, K MCITIOJIb30BAHHUIO DTUX I[OCTI/I)KCHI/II\/'I B APYIuX HayKaxu IMPUKIaJHbIX
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chepax;

2) rpaXJaHCKOE U TyXOBHO-HPABCTBEHHOE BOCITUTAHUE:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOS3aHHOCTEH TpaKIaHWHA W peaau3alldd ero IMpas,
NpEJICTaBJICHUEM O MaTeMaTHYeCKHX OCHOBaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO o0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO STUYECKUX MPOOJEM, CBS3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHKECHUH
HAyKH, OCO3HAHUEM BaKHOCTU MOPaJIbHO-3THUYECKHUX IMPUHIUIIOB B I€ATEIHHOCTH YIEHOTO;

3) Tpy/IOBOE BOCIIUTAHHUE!

YCTAaHOBKOM Ha aKTHMBHOE Y4acTHE B PEUICHUM MPAKTHUECKUX 3aJad MaTeMaTH4YeCKOU
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATeMaTUYeCKOro o0pa3oBaHUS HA MPOTSHKEHUU BCeil
KHU3HH VIS YCTIEITHON MPOo(eCcCHOHANBHON AEITEeIBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAHHBIM BBIOOpPaMHM IOCTPOCHHEM WHIAMBUAYAIbHONH TPAeKTOpUU OOpa3oBaHUA U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 5CTETHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K AMOLMOHAIBHOMY M 3CTETUYECKOMY BOCHPHSTHIO MaTEMAaTHYECKUX
00BEKTOB, 33/1a4, PEUICHUHN, PACCYKICHH, YMEHHUIO BHIETh MaTEMaTHIECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) IEHHOCTH HAyYHOTO MMO3HAHUSL:

OpHEHTAaIel B JESATEIHHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX MpPEICTaBICHHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YeJIOBeKa, MNPHUPOAbl M O0OILIecTBa, NOHUMaHHEM
MaTeMaTHUYeCKOl Hayku Kak c(depbl UYeIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JUTSl Pa3BUTHUS IIUBIIIN3AIINH, OBJIAICHHIEM S36IKOM MaTEMAaTHKH M MaTeMaTHYeCKON
KyIbTYpOH Kak CpeICTBOM I[IO3HAHWUS MHUpPA, OBIAJACHHEM MPOCTEHIIMMU HABbIKAMU
UCCIIEIOBATEIBCKON ACATEITBHOCTH;

6) pusuyeckoe BocmUTaHHE, (POPMUPOBAHUE KYJIBTYPHI 3I0POBbS M SMOIMOHAIHLHOTO
Oyaronoay4ms:

TOTOBHOCTBIO TIPUMEHSTH MaTeMaTHYeCKHe 3HAaHHWS B HWHTEPECaX CBOETO 3I0POBBS,
BEJICHUS 3[I0POBOTO 00pa3a >KM3HU (37J0pOBOE NMUTaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATHH U
OTIIbIXa, peryispHas Qu3uyeckas aKTHUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBhIKA pe(IIeKCHUH,
NPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TaKOTO K€ TpaBa JIPYroro 4eloBeKa;

7) 9KOJIOTHYECKOE BOCITUTAHUE:

OpHUEHTAIlMel Ha MPUMEHEHHEe MaTeMaTUYeCKUX 3HAHWM IS pelieHus 3ajad B 00JIacTu
COXPaHHOCTH OKpYXKarolled Ccpelpl, TUIAHUPOBAHHUS IIOCTYIIKOB M OIEHKH WX BO3MOXKHBIX
MOCJEACTBUM Il OKpY>Karollel cpesibl, 0CO3HAHHEM TJI00aJIbHOTO XapakTepa KOJIOTHYECKHX
npo0JIeM U yTEeH UX PEIICHHUS;

8) aganTanus K M3MEHSIOIIUMCS YCIIOBHSM COIMATBbHOW M MTPUPOIHON CPEIIbI:

TOTOBHOCTBIO K JICHCTBHSIM B YCIIOBHUSIX HEONPEAEIEHHOCTH, MOBBIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH Yepe3 MPAaKTHUECKYIO AESTeNbHOCTb, B TOM UHCJIE€ YMEHUE YUUTHCS Y APYTUX

JIIO,Z[GP'I, HpI/IO6peTaTB B COBMECTHOM JACATCIIbHOCTH HOBBIC 3HAHHS, HABBIKM WU KOMIICTCHIIMK H3



OTIBITA JIPYTHUX;

HEOOXOIMMOCTHIO B (POPMUPOBAHUHN HOBBIX 3HAHHI, B TOM YHciie (OPMYIUPOBATH UJIEH,
MOHSITHSI, TUTIOTE3BI 00 00BEKTaX W SBIICHUSAX, B TOM YHCIE paHee HE M3BECTHBIX, OCO3HABATh
neUIUThl COOCTBEHHBIX 3HAHWH M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYID CHUTYaIlMIO, BOCHPHHHUMATH CTPECCOBYIO
CUTYaIlMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHPOBATh MPHUHUMAEMBIC DPEIICHUS U
nercTBysl, POPMYIIMPOBATH U OIICHUBATH PUCKH U MTOCIIEACTBUS, (POPMHUPOBATH OIIBIT.

IIpenmeTHbIe pe3yabTAThI:

Yuca ¥ BEIYKACIIEHNUS.

Hcnonp30BaTh HayabHBIC MPEJICTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX YHCEN IS
CpPaBHCHHSI, OKPYTJICHUS ¥ BBIYHCICHUHN, M300pa)kaTh JEHCTBUTEIBHBIC YHCJIA TOYKAMU Ha
KOOPJMHATHOU TIPSMOIA.

[IpuMeHATh TMOHATHE apUPMETHYECKOTO KBAAPATHOIO KOPHS, HAXOIUTh KBaJIpaTHBIC
KOPHH, UCTIOJIB3YS MPU HEOOXOTUMOCTH KaJIbKYIISATOP, BHIOIHITH MPEOOPA30BAHMSI BBIPAKECHUH,
coJIeprKalIiX KBaJpaTHbIE KOPHU, UCIOJIb3Ys CBOWCTBA KOPHEH.

Hcnonb30Barh 3amucu OOJIBIIUX M MaJIbIX YHUCENI C IMOMOIIBI0 JIECATUYHBIX Jpoded u
creneHeii uucia 10.

AnreOpanyecKkue BeIpaKCHUSI.

[IpuMeHSITh TOHSATHE CTEIEHH C MEIBbIM IOKA3aTeJieM, BBITIONHATh MPeoOpa3oBaHUs
BBIPAXEHHI, COIEPIKAIIUX CTENIEHU C LIeJIbIM MTOKa3aTeseM.

BBIONMHATE TOXAECTBEHHBIE MPEOOPa30BaHMs PAIlMOHATIBHBIX BBIPAKEHUH Ha OCHOBE
MPaBII ACHCTBHIA HAJl MHOTOWICHAMH U aJiTeOpanuecKUMHU JPOOSIMH.

PacknagpiBaTh KBapaTHBIN TPEXUIECH HA MHOKUTEIH.

[TpuMmeHsITh TPeoOpa3oBaHUS BBIPAKEHUH IS PEIICHUS pPa3IMYHBIX 3a7ad U3
MaTEMaTHKH, CMEXKHBIX TIPEMETOB, U3 PEATLHOU MTPAKTUKHU.

YpaBHEHHS 1 HEPABEHCTBA.

Pemarp JinHelHBIC, KBaIpaTHBIC YPABHCHUS H PAIMOHAIBLHBIC YPABHCHHUS, CBOJSIIHECS K
HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMS TIEpEMEHHBIMH.

[TpoBoauTH MpOCTEHIIINE UCCIICIOBAHNS YPABHEHUI M CHCTEM yYpaBHEHUI, B TOM YHUCIIE C
MPUMECHEHHEM TpauIecKux IpeJICTaBiICHU (yCTaHABIMBAaTh, HWMEET JIM YpaBHECHUE WIIU
CUCTEMa YPaBHEHHI PEIIeHUsI, €CIIH UMEET, TO CKOJIbKO, U TIpoYee).

[Tepexonuth OT cioBecHOW (GOPMYITHPOBKU 3alauu K €€ anredpandeckol Mojenu ¢
MOMOIIBIO  COCTABJICHUS YPaBHCHHsS] WJIH CHCTEMbl ypaBHEHWH, WHTEPIPETHPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥ TIOTyYSHHBINA Pe3ybTarT.

[IpuMeHATh CBOMCTBA YHCIIOBBIX HEPABEHCTB JJISI CPABHEHM S, OLICHKH, PEIIaTh JTUHEHHBIE
HEpPaBEHCTBA C OJHOW MEPEMEHHOM W WX CHCTEMBI, JaBaTh TpadUUECKyIO0 HIUIIOCTPAIUIO
MHO>KECTBA PEIICHII HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUH.

IlonumaTe ¥  HCHOJIB30BATh Q)YHKHI/IOHELHBHBIC IIOHATUA UM A3BIK (TepMI/IHBI,



CHMBOJIMYECKHE O0O03HAYCHHS), OMPENEIITh 3HaueHHWE (YHKIMH IO 3HAYCHHUIO apTryMEHTa,
OTpeNIeNIsATh CBOMCTBA (PYHKITHH 110 €€ rpaduKy.

Crtpoutb rpaduku JIeMEHTAapHBIX QYHKIUH BUIA:

y = %, y= x%y= x3,y= +x,y = |x|, onuceBars cBoiicTBa UMCIOBOI (yHKIHHU 110
e€ rpaduky.

MertanpeamMeTHbIe pe3yJabTAThI:

YHuBepcaabHbIe IM03HABATENbHbIE ACUCTBUS ObOecreynBaioT (HopMHUpOBaHHE 0a30BBIX
KOTHUTHBHBIX MPOIECCOB O0Yy4arommxcsi (OCBOCHHWE METOJOB MO3HAHHS OKPY)KAIOLIEr0 MHUpa,
PUMEHEHHUE JIOTHUYECKUX, UCCIIeI0BATEIbCKUX Onepaluii, yMeHuit pabortats ¢ nHdopmanueit).

Y oOyuatomerocsi 6yayT chopMUPOBaHEI clieAyromue 0a30BbIe JIOTUYECKUE JCUCTBUS
KaK 9acTh YHUBEPCAIbHBIX TIO3HABATEILHBIX YUCOHBIX JCHCTBUI:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTEMaTHYEeCKUX OOBEKTOB,
NOHATUH, OTHOWICHWHA MEXAY TMOHATHAMH, (OPMYTUPOBATH ONPEACICHUS  TOHSATHIA,
yYCTaHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KJIACCH(HUKAIMKA, OCHOBAHUSA Ui 0000OUIeHHS U
CPaBHEHHUSI, KpUTEPUU TPOBOJAMMOIO aHAIIN3A,

BOCIIPUHUMATh, ()OPMYIHPOBATH M TPEOOPA3OBBIBATH CYKACHUS: YTBEPIAUTEIbHBIC U
OTpHUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHBOpeuHs B (akTax,
NAHHBIX, HAONIONEHUSX W  YTBEPXKACHUAX, TMpeajaraTb KPUTEPUW JUISI  BBISBICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

MIPOBOJIUTH BHIBOJBI C MCIIOJIb30BAHHEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX U WHIYKTUBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

pa3buparh J0Ka3aTebCTBA MAaTEMATUUYECKUX YTBEPXKJIEHHUH (MpsAMbIe U OT IPOTUBHOTIO),
NPOBOJUTh  CaMOCTOSITETIHHO  HECIIOKHBIE  JIOKAa3aTelbCTBA  MAaTeMaTHYeCKUX  (aKTOB,
BBICTpauWBaTh AapryMEHTAallMI0, MPHUBOJUTh MPUMEPhl U KOHTPIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE PACCYKACHUS;

BbIOMpaTh CHoco0 pemieHus ydyeOHOM 3amaud (CpaBHUBAaTh HECKOJIBKO BapHAHTOB
peuieHus, BbIOMpaTh HauboJee MOAXOAAIIMN ¢ YYETOM CaMOCTOSITEIBHO BBIJCIECHHBIX
KpUTEPUEB).

VY o6yuaromerocss OymyT chopmMupoBaHbl cieayromue 0a30BbI€ HCCIIEIOBATEIHCKUE
JIeMCTBUS KaK YaCcTh YHHUBEPCAJIbHBIX MIO3HABATEIbHBIX YUECOHBIX AEHCTBHIMA:

WCTIONB30BAaTh  BOMPOCHI  KaK  HWCCIEAOBAaTEIbCKUH  WHCTPYMEHT  IO3HAHWS,
(dbopMyTHpOBaTh BOMPOCH], (PHUKCHPYIOUIHE MPOTUBOpEYHe, TPoOIeMy, CaMOCTOSTEIHHO
yCTaHaBJIMBATh HCKOMOE U JJaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3MIIUIO,
MHEHHUE;

MPOBOJUTH II0 CAMOCTOSITENIBHO COCTaBICHHOMY IUIaHY HECIOXKHBIA AKCIEPUMEHT,
HEOOJIBIIIOE HCCIIEOBAaHUE [0 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXKITY COOOI;

CaMOCTOSITENTLHO (POpMYyITUpPOBATH OOOOIEHHS M BHIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO



HaOJTFOICHUSI, UCCIICIOBAHMSI, OLEHUBATD JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YyJIhbTaTOB, BBIBOJIOB U
00001IeHN;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECcca, a TAK)KE BBIIBUTATh MPEAMIOIOKCHHS O
€r0 pa3BUTHH B HOBBIX yCJIIOBHUSX.

VY obyuaromerocs OyayT chopMHUpOBaHBI YMEHHsI paboTaTh ¢ HHPOpPMAIMEH KaK YacTh
YHHUBEPCATbHBIX MTO3HABATEIBHBIX YICOHBIX JCHCTBUI:

BBISIBIIATH HEJOCTATOYHOCTh U M30BITOYHOCTh WH(POPMAIINH, JaHHBIX, HEOOXOIUMBIX IS
peLIeHHS 3a/1a9u;

BBIOMpPATh, aHAIU3UPOBATh, CHCTEMATU3UPOBATh W WHTEPIPETHUPOBATH HHOOPMAIIHIO
pa3IMYHBIX BUAOB U POPM NPEICTABICHHUS;

BBIOMpATh (GOpMy MpEACTaBICHUS MH(POPMALUU U HILUTIOCTPHPOBATH pEIIacMble 3a/1aun
cXeMaMH, JuarpaMMamMu, HHOU rpaduKoil 1 uX KOMOWHAIIHSIMU;

OLICHUBATh HAJI&KHOCTh MHOOPMAIMH 110 KPUTEPHSIM, MPEIJIOKCHHBIM YYUTEIEM HWIIH
c(OpMYITHPOBAHHBIM CAMOCTOSTENHHO.

YHUBEpCcaJIbHbIE KOMMYHUKATHBHBIC JICHCTBHS 00CCIEYMBAOT C(HOPMUPOBAHHOCTh
COLIMAIBHBIX HABBIKOB O0YUYaAIOIIMXCSI.

VY oOyuaromerocss OyayT copMUpOBaHBI YMEHUSI OOMICHHS KaK 4acTh YHUBEPCAIBHBIX
KOMMYHHKATHBHBIX YYeOHBIX JICHCTBUN:

BOCIIPUHUMATH U (OPMYIUPOBATH CYKJCHHUS B COOTBETCTBHH C YCIOBUSMH U IICIISIMU
oOIIeH s, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MHUCHhMEHHBIX
TEKCTaX, IaBaTh MOSICHEHUS 110 XOJIy PELICHHS 33]]a4d M MOJIyYCHHBIM Pe3yJIbTaTaM;

B X0JIe 00CYX/IEHUS 33aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, TPOOIIEMBI,
peliaeMoil 3a1auu, BBHICKA3bIBaTh WICH, HAIEJCHHbIE Ha MOWMCK PEIIeHHS, COMOCTaBISATh CBOU
CYXJIEHUS C CY)KACHUSMHU APYrHMX YYaCTHHKOB JUANOTa, OOHAPYKUBATh PAa3IM4Me U CXOICTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

MIPEJICTABIATh PE3yNbTaThl PEIICHUs 3a7aud, SKCIIEPUMEHTA, MCCIEIOBAHMS, MPOEKTa,
CaMOCTOSITENIFHO  BBIOMpaTh (GopMarT BBICTYIUICHHS C Y4€TOM 3aqad TpPE3CHTAllMd |
0COOEHHOCTEH ayTUTOPHH.

VY oOyuatomerocss OyayT cGOpMHpPOBaHBI YMEHHs COTPYJHHYECTBAa Kak 4YacTb
YHHBEPCATHHBIX KOMMYHHUKATUBHBIX YU4eOHBIX JICHCTBUH:

MOHUMAaTh U MCIIOJB30BaTh MPEUMYIIIECTBA KOMAaHIHON U WHAWBUIYAILHOW PaOOTHI TIPU
peleHnr y4eOHbIX MaTeMaTHUeCKUX 3a71a4;

MPUHUMATh [IETh COBMECTHOW JESTEIhHOCTH, TUIAHMPOBATH OPTaHU3AIMI0 COBMECTHOM
paboThl, pacTpeAensiTh BUILI padOT, JOTOBAPUBATKLCS, OOCYKIATh MPOIECC U Pe3ybTaT paboThl,
0000111aTh MHEHHSI HECKOJIBKUX YEJIOBEK;

y4acTBOBATh B TPYNIOBBIX (hopmax paboThI (00CYX AeHUSI, OOMEH MHEHHUSMH, MO3TOBBIE
MITYPMBI ¥ JIPYTHE), BBIMOIHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOM NEHCTBUS C
JIPYTUMH 4JICHAMH KOMAaHJbI, OIICHWBATh KAayeCTBO CBOETO BKJIAga B OOLIMI TMPOAYKT II0

KPUTEPHSIM, CHOPMYIUPOBAHHBIM yYaCTHUKAMHU B3aUMOCHCTBUSI.



YHUBEpCcallbHBIC PETYISITUBHBIC NEHCTBUS 00ECTIeUYMBAIOT (POPMHUPOBAHUE CMBICIOBBIX
YCTaHOBOK U JKU3HEHHBIX HABBIKOB JIMYHOCTH.

Y oOyuaromerocss OyayT cOpMHpPOBaHBI YMCHHS CaMOOpPraHM3allMd KaK dYacTb
YHHUBEPCAJIBHBIX PETYISTHBHBIX YUCOHBIX JICHCTBHIA:

CaMOCTOSITEJIbHO COCTaBJISATh IUJIaH, QJITOPUTM pEIICHHs 3aqaud (WM €ro 4Yacth),
BBIOUPATH CIIOCOO pEIICHUs ¢ Y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEIICHUH C YUETOM HOBOM MH(OPMAIIHH.

Y oOyuatomerocss Oyayr choOpMHpOBaHBI YMEHHS CAMOKOHTPOJSI KaK dYacTh
YHHUBEPCAIBHBIX PETYISTHBHBIX YUCOHBIX JCHCTBHIA:

BJIAJIETh CIOCOOAMH CaMOMIPOBEPKH, CAMOKOHTPOJISI IMPOIEcca M pe3yibTara peIIeHus
MaTeMaTH4YeCKOM 3aa4H;

MPEIBUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PEIICHWUU 3a]a4d, BHOCHTH
KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, HAWJICHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa JCSATEIBHOCTH IOCTABICHHOW LM W YCJIOBUSM,
OOBSICHATh MPUYUHBI JOCTHIKCHHS HJIH HEJTOCTHKCHHUS LIEJIH, HAXOAUTh OIMIHOKY, 1aBaTh OI[CHKY

IPUOOPETEHHOMY OIIBITY.

Conepxxkanue 00y4eHust
I'nasa 1. Paunonanbusblie 1poou (23 yaca)

PammonanbhHass  apoOb.  OCHOBHOE  CBOWCTBO  JIpoOM,  COKpallleHHe  JpoOei.
o K .
ToxnecTBeHHbIe TPeoOpa30BaHUs PALMOHANBHBIX BhIpaKeHUNH. DyHKIMA Y = — U €€ rpaduK.
X

Hean:  BbIpaboTaTh  yMEHHUE  BBHINIOJHATH  TOXKJIECTBEHHBIE  IPeoOpa3OBaHU
palMOHATBHBIX BBIPAKECHUH.

Tak kak AEWCTBUS C pallMOHATBHBIMH JIPOOSMH CYIIECTBEHHBIM 00pa3oM ONMUPAIOTCS HA
JNEHCTBUS C MHOTOWICHAMH, TO B Hadaje TeMbl HEOOXOAMMO MOBTOPHUTH C OOYyYarOIIMMHUCS
peoOpa3oBaHus LENbIX BEIPAKEHUH.

['maBHOE MecTO B JaHHOW TeMe 3aHMMAIOT AITOPUTMBI ACUCTBUN C IpoOsSMU. Yyaruecs
JOJKHBI MMOHUMATh, YTO CYMMY, Pa3HOCTh, MPOHM3BEJCHHE M YaCTHOE NpoOeil Bcerma MOXKHO
MpPEeACTaBUTh B BUjE ApoOu. [Ipuobperaempie B JaHHON TeMe YMEHHs BBIOJTHSTH CIOXKEHUE,
BBIYUTAHUE, YMHOXKEHUE U JICJICHUE NPOOEH SBISIOTCS OTIOPHBIMHU B MPEOOPa30BaAHUAX JPOOHBIX
BeIpakeHuil. [loaToMy UM creayer yaenuTs ocoboe BHUMaHue. HerenecooOpa3Ho nepexoanTh K
KOMOWHUPOBAHHBIM 3aJaHUSIM Ha BCE JEHCTBHUS C JAPOOSIMU Tpexie, 4eM OyayT yCBOCHBI
OCHOBHBIC QJITOPUTMBI. 3aJaHUs Ha BCE NEUCTBHUSA C JNpOOSMH HE JOJDKHBI OBITh HW3JIAIIHE
TPOMO3JIKUMU U TPYIAOEMKHUMHU.

[Ipy HaxokIeHWW 3HAUEHUH OpoOeil JaroTcs 3afaHusl HA BBIYHCICHHUS C IOMOIIBIO
KaJIbKyJsATOpa. B 1aHHOM TeMe pacIMpsrOTCS CBEIECHHUS O CTATUCTUYECKUX XapaKTEPUCTUKAX.
BBoautcs noHsTHE CPEIHETO TAPMOHUYECKOTO PS/IA MOJOKUTEIBHBIX YUCEN.

N3yuenune TeMbl 3aBepIIacTCcsi pacCCMOTPEHUEM CBOMCTB rpaduka pyHKITUN

_K
y=—.
X
I'naBa 2.KBaaparubie kopuu (19 yacos)

[Tonstne 00 wppammoHanbHBIX ynciaax. OOmuMe CBENEHUS O NEWCTBUTEIBHBIX YHCIIAX.
KBanpatublii kopeHb. [loHATHE 0 HAXO0XKACHUU MPUOIMIKEHHOTO 3HAUYEHUSI KBaJPATHOTO KOPHSI.



CpoiicTBa kBajmpaTHbIX KopHeil. IIpeoOpa3zoBaHMs BBIpaXEHHUH, COJEpKALIMX KBaJIpaTHbIC
kopHu. OyHKIHS Y =+/x , €€ CBOMCTBA U TpaduK.

Ieab: cucTeMaTU3UPOBATh CBEIACHUS O PAlMOHAJIBHBIX YUCIAX U JaTh MPEACTABICHUE
00 MppalMOHATBHBIX YHCIAX, PACIIMPUB TEM CAMBIM IOHATHE O YHCJE; BBHIPAOOTaTh yMEHHE
BBINOJIHATH IPE0OPa30BaHMsl BEIPAXKEHUH, COJlepKaIUX KBAIPATHbIE KOPHH.

B nmaHHOM Teme yd4ammecs IOJNy4arOT HA4YalbHOE IPEACTABICHUE O IOHATHU
neiicrButensHoro yucna. C 3Tod 1enplo 0000IAtTCsl 3BECTHBIE 00YYalOLMMCs CBEIEHUS O
panMoHaNbHBIX uYMcnaax. Jisg BBeNEHUS NOHATHS HUPPALMOHAIBHOIO YHUCIA MCIONb3YETCs
WHTYUTUBHOE IIPEACTABJICHUE O TOM, YTO KAXKIbIM OTPE30K UMEET [UIMHY U IOTOMY Ka)I0u
TOYKE KOOPAMHATHOM IIPSMOM COOTBETCTBYET HeEKoTopoe uucino. [lokaspiBaercs, 4TO
CYILIECTBYIOT TOUKH, HE UMEIOLINE PallMOHAIbHBIX a0CIUCC.

[Ipu BBeneHUM MOHATHS KOPHS IOJIE3HO O3HAKOMHUTH OOYYArOIIUXCS C HAXOXKICHUEM
KOPHEH ¢ IOMOIIBIO KaJIbKYJIATOPA.

OCHOBHOE BHHMMAaHHUE YJENAETCSl MOHATUIO apU(PMETHYECKOro KBaJPaTHOI'O KOPHS M
CBOWCTBAM apU(PMETHUECKUX KBaJIpaTHbIX KOpHEH. JlOKa3bIBalOTCSI TEOpPEMbl O KOpHE W3

IPOM3BEACHUS U APOOH, a TaKKe TOXKACCTBO +a’ =|a|, KOTOpbIE MONYYalOT NPUMEHEHHE B

Hp606p330BaHI/I$IX Bpra)KeHHﬁ, COACPIKAIIUX KBAAPATHBIC KOPHH. CHCHI/IEUIBHOC BHHMMAaHHC
YACIICTCA OCBO60)K,I[CHI/IIO OT UpPPalrOHAJIbHOCTU B 3HAMCHATCIIC I[pO6I/I B BBIPAXKCHUAX BHIA

%, ﬁ. YMenue npeoOpa3oBbIBaTh BBIPAKEHHS, COAEpXkallhe KOPHH, YacTo
UCIIONIB3YETCSl KaK B CaMOM Kypce anreOpbl, Tak U B Kypcax IeOMeTpuu, anreOpbl M Hadam
aHaiau3a.

[Iponomxaercsa paboTa Mo pa3BUTHIO (HYHKIIMOHATIBHBIX MPEICTABICHUN 00yUYaOIIUXCS.
PaccmatpuBarorcss QyHKUMs y=+/x , €€ cBoiictBa M rpaduk. Ilpu u3ydeHun QyHKIHH y=+x ,
MOKAa3bIBACTCS €€ B3aUMOCBS3b ¢ PYHKIHEH y = X2, rze x >0.

I'naBa 3. KBaagpatnsie ypaBHenus (21 gac)

KBanpatHoe ypaBHenue. @opmyna KOpPHEHM KBaJApaTHOrO ypaBHEHUs. Pemenue
palMOHANbHBIX YypaBHEHUW. PemieHue 3aaad, NpUBOIAIIMX K KBaJApaTHbIM YpPaBHEHUSIM H
MPOCTEUIINM PAallMOHAIBHBIM YPABHEHUSM.

Heab: BbpaboTaTh yMEHHUs peliaTh KBaJpaTHbIE ypaBHEHUS M MpOCTeiliine
panMoHaNIbHbIE YPABHEHUS U IPUMEHSATh UX K PEIICHUIO 3a]1a4.

B nHavasie Tembl NMpPUBOAATCA MPUMEPHI PEIICHUS HEMOJHBIX KBAJAPATHBIX YPABHEHHIA.
OTOT Marepuan cHcTeMaTu3upyercs. PaccMaTpuBarOTCs anrOpUTMBl  PEIIEHUS  HEMOJIHBIX
KBAJPAaTHBIX YPAaBHEHUU Pa3IMYHOrO BUJA.

OCHOBHOE BHUMaHHE CIEAYET yIEIUTh PEIICHUIO YPABHEHHI BUIA ax? + bx + ¢ = 0, roe,
a =0, c ucnomp3oBaHueM QopMynabl KOpHeW. B maHHOW TeMe ydamiuecss 3HAKOMSTCS C
dbopmynamu Buera, BBIpaKalOIIMMHU CBSI3b MEXAY KOPHSIMH KBaJpPAaTHOTO YpPaBHEHUS U €ro
kodpduuuentamu. OHM HUCHONB3YIOTCS B JajbHEWIIEM IpH J0Ka3aTelIbCTBE TEOPEMBbI O
PA3JIO)KEHUH KBAJAPATHOTO TPEXWICHA HA JIMHEHHBIE MHOKUTEIIH.

VYuyamuecss OBIIaJeBalOT CIIOCOOOM peIIeHUs JpPOOHBIX pPAalMOHAIBHBIX YPaBHEHUH,
KOTOPBIA COCTOMT B TOM, 4YTO pEHNIEHWE TAaKWX YPAaBHEHHM CBOJUTCA K PELICHUIO
COOTBETCTBYIOIIMX LIEJbIX YPABHEHUH C MOCIEYIONIUM UCKIFOYEHUEM ITOCTOPOHHUX KOPHEM.

N3yuenne naHHOM TeMBbI IMO3BOJSET CYIIECTBEHHO PACIIMPUTh amnmapar ypaBHEHWH,
MCIIOJIB3YEMBIX ISl pEHICHUS] TEKCTOBBIX 3aa4.

I'naBa 4. HepaBenctBa (20 yacoB)

HucnoBble HEPABEHCTBA U UX CBOMCTBA. [I0WIEHHOE CIIOKEHHUE U YMHOXKEHHUE YUCITOBBIX
HepaBeHCTB. IlorpemrHocTs W TOYHOCTh NpUONMKEeHUs. JIMHeiiHble HepaBeHCTBA C OIHOM
MIEPEMEHHOM U UX CUCTEMBI.



Lesab: 03HAaKOMUTH OOYYAIOIIMXCS C MPUMEHEHHEM HEPABEHCTB JUI OLCHKH 3HAYCHUH
BBIpa)KEHUH, BBIPA0OTaTh YMEHHE pellaTh JMHEHHBIC HEPAaBEHCTBA C OJHON NMEPEMEHHOM M HX
CUCTEMBI.

CBoiicTBa YHMCIOBBIX HEPABEHCTB COCTABISIOT Ty 0a3y, Ha KOTOPOH OCHOBAaHO peEIlIeHHE
JIMHEMHBIX HEPABEHCTB C OJTHOM NEpeMEHHOM. TeopeMbl 0 MOYJICHHOM CIIOKEHUU U YMHOKEHUU
HEPABEHCTB HAXOAAT IPUMEHEHHE IIPU BBIIOJHEHUU IPOCTEHIINX YNPAKHEHUM HAa OLEHKY
BbIp@)KEHUI MO MeToay rpaHul. BBoasdrcs nonsatus aGcomtoTHOM Ilorpemnoctu m TO4HOCTH
IpUOJIMKEHUS, OTHOCUTEIbHOMN MOTPEIHOCTH.

YMeHuss npoBOAUTH JEAYKTUBHBIE PpACCYKIACHHUS IIOIY4aloT pa3BUTUE, Kak Ipu
JI0Ka3aTeNNbCTBAX YKA3aHHBIX TEOPEM, TaK U IIPU BBIIOJHEHUM YIPAXKHEHHUM Ha JI0Ka3aTeabCTBa
HEPABEHCTB.

B cBs3u ¢ pemieHneM JIMHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOM JAETCs IOHATHE O
YHUCIOBBIX  IPOMEKYTKAX, BBOJATCS  COOTBETCTBYIOIIME Ha3BaHMs U 00O3HAuUEHMS.
PaccMOTpeHMIO CHUCTEM HEPAaBEHCTB C OJHOM IIEPEMEHHOM IPEIIIECTBYET O3HAKOMIICHUE
00yy4aroIuxcsl ¢ NOHATHSAMHU NlepeceyeHust U 00beTUHEHNS MHOXKECTB.

IIpn pemieHMM HEPABEHCTB MCIOJIB3YIOTCSI CBOMCTBA DPABHOCUIIBHBIX HEPABEHCTB,
KOTOPbIE Pa3bsACHSIOTCS HAa KOHKPETHbIX mpuMepax. Ocoboe BHUMaHME CIEIyeT YJIEeNUTh
0TpabOTKe yYMEHHsl pellaTh MpocTeilline HepaBeHcTBa Bujaa ax>h, ax <b, ocTaHOBHBIINCH
CIeIMAIIbHO Ha cirydae, Kormaa, a<0.

B 31061 TemMe paccmaTrpuBaeTCsl TakKe pPEIIeHHWE CUCTEM JBYX JIMHEHHBIX HEPaBEHCTB C
OJIHOH NepEeMEHHOM, B YaCTHOCTU TaKUX, KOTOPbIE 3allCAHbI B BU/IE€ JJBOMHBIX HEPABEHCTB.

I'naBa 5. Crenensb ¢ neJbIM nokaszarejeM. JjaeMeHThI cTaTuCTHKH(11 yacoB)

Crenenp ¢ 1enbIM IOKa3aTeneM U ee cBoicTBa. CTaHmapTHbIM BUI uucia. HauanbHble
CBe/IeHUs 00 OpraHM3alluu CTATUCTUYECKUX MCCIIEJOBAHUM.

Iean: BbIpaboTaTh yMEHHE NMPHUMEHSATh CBOICTBAa CTENEHU C LEJIbIM IOKa3aTeleM B
BBIUMCJICHUSIX U MpeoO0pa3oBaHUAX, CPOPMUPOBATH HadaJbHbIE MNpEACTaBIEHUS O cOope u
ITPYNIUPOBKE CTATUCTUUECKUX JIAaHHBIX, UX HArJISAHON MHTEPIPETALINU.

B or1oii Teme ¢QopmynaupyroTcs CBONCTBAa CTENEHW C LEIbIM IOKa3aTteneM. Metoj
JI0Ka3aTeNbCTBA O3THUX CBOWMCTB TIOKAa3bIBAETCS HA IMpUMEpPEe YMHOXKEHHUS CTENeHed ¢
OJINHAKOBBIMM OCHOBaHMsSIMM. JlaeTcsd NOHATHE O 3allMCH 4YMCIa B CTAaHJApPTHOM BHJE.
[TpuBoAATCS MpUMEPBI MCIOIB30BaHMUS TAKOM 3amucu B (U3MKE, TEXHUKE U JAPYIHX 00JacTIX
3HAHUMN.

VYyamuecs MoiIy4aroT HadalbHbIE IPEJICTaBIECHUS 00 OpraHM3alUU CTATUCTUYECKHX
uccienoBanuii. OHU 3HAKOMSTCA C TOHSATHUSIMU TE€HEPAJTbHOM U BBIOOPOYHOM COBOKYITHOCTH.
[TpuBoasATCS TMpUMEpPHl MPEACTABIECHUS CTATUCTUYECKMX JAHHBIX B BUAE TaOMUI[ 4acTOT M
OTHOCHUTEINIbHBIX 4acToT. O0yyaromumMcs npeajararoTcsl 3alaHus Ha Haxo)KJleHue mo Tabmuie
YacTOT TaKMX CTATUCTUYECKHX XapaKTEepPHUCTUK, KaKk cpeaHee apudMeThdyeckoe, MoJa, pa3Mmax.
PaccmarpuBaercss BOIpOC O HarjisAHOM HWHTEpHpPETAllMM CTATUCTHYECKOH HH(OpMAIUH.
N3BecTHBIE 00yYarOMKUMCS CIIOCOOBI HArJISIIHOTO TPEACTABICHUS CTAaTHCTUYECKHUX IaHHBIX C
MOMOIIBIO CTOJ0YATHIX U KPYTOBBIX JAMAarpaMM pacIliupsiioTCs 3a c4eT BBEJCHHS TaKUX MOHATHH,
KaK IOJMIOH U TUCTOrpaMMa.

6.IToBTopenue (8 yacos)

Heaw: [ToBTopenue, 06001IIeHNE U cUcTeMaTH3alus 3HAHUW, YMEHUI U HaBBIKOB 3a KypC
anreOps 8 Kiacca.

KonTpoabHbie padoThl

Kontponbnas padora Ne 1 «PannonansHbie BeipakeHus. CII0KEHUE U BEIYUTAHUE TPOOSH)»
Konrponsnas padora Ne 2 «[IpousBeneHue u 4acTHOE IpoOeii»

Kontponsnas padora Ne 3 «KBanparHeie KOpHI

Konrtponsnas padora Ne 4 «[IpumeHeHne cBOMCTB apu(hMETHUECKOTO KBaPaTHOTO KOPHS»



Konrponsnas padora Ne 5 «KBanparHeie ypaBHEHUS»

Konrtponbnas padora Ne 6 «/IpoOHbIe pallnoHaIbHBIC YPAaBHEHH»
KonTponbnas padota Ne 7 «HucioBsie HepaBEHCTBA M UX CBOMCTBa»
KonTponbnas padota Ne 8 «HepaBeHcTBa ¢ OHON EPEMEHHOMN M UX CHCTEMBD»
Kontponbhas padora Ne 9 «CteneHs ¢ 1esIbIM IToKa3aTeIeM»

Hrorosast koHTpobHas padora Ne 10

TemaTnuyeckoe NJIAHUPOBAHUE

No Pazaennl, TeMbI KonndecTtBo yacos
m\
ABTOpCKas Pabouas
nmporpamMma nporpaMma
I'naBa |.PanquonanbHble ApooHu 23 23
1 PanmonansHbIe 1poOM U UX CBOMCTBA 5 5
2 | Cymma 1 pa3HOCTb JIpo0eit 7 7
3 [IpousBenenue u yacTHOE apOoOEi 11 11
I'nasa Il. KBagpaTHble KOpHU 19 19
4 | JleiicTBUTENbHBIC YUCITIA 2 2
S5 | Apudmernueckuil KBaJpaTHbII KOPEHb 5) 3)
6 | CoiicTBa apu(PMETHIECKOTO KBAPATHOTO KOPHS 4 4
7 | Ilpumenenue cBOCTB apu(PMETHIECKOTO KBAIPATHOTO 8 8
KOpHs
I'nasa |11. KBaapaTHble ypaBHeHUs 21 21
8 | KBamparHoe ypaBHEHHE U €70 KOPHU 11 11
9 | JIpoOHble palnoHaJIbHBIE YPAaBHEHHS 10 10
I'naBa IV. HepaBencTBa 20 20
10 | YucnoBsie HepaBEHCTBA U MX CBOMCTBA 9 9
11 | HepaBeHcTBa Cc OJHOU MEPEMEHHOM U X CUCTEMBI 11 11
I'naBa V. CreneHb ¢ neabIM NoKa3aTejieM. JJjieMeHTbI 11 11
CTATUCTHKHU
IloBTOpPEHME 8 8
Bcero 102 102
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