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AHHOTANUA K padoyeil mporpamme
PaGouass mporpamma y4yeOHOTO WpakTUKymMa IO MaTeMaThke Mg 7 Kiacca
MOATOTOBJIEHA B COOTBETCTBUU C:
o dbenepaibHBIM rOCYyIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM OCHOBHOTO
oOmero oOpa3oBanusi (mpuka3 MuHucTepcTBa MnpocBenleHus Poccuiickoit
®deneparuun oT 31.05.2021 Ne 287 ¢ u3aMeHEHUSIMU U JOTIOTHEHUSIMU );
o dbenepanbHOil  00pa3oBaTENbHOM  MpPOrpaMMON  OCHOBHOTO  OOIIIEro
oOpaszoBaHus, yTBepxkaAcHHOU mpukazoM Ne 370 MwuHHCTEpPCTBAa MPOCBEIICHUS
Poccuiickoit @enepanyu ot 18.05.23 ¢ u3BMEHEHUsIMU U JONIOJTHEHUSIMU;
o npuka3zom MuHucrepcrBa npocseuenuss Poccniickoit @eaeparuu ot 09.10.
2024 No704 o BHECEHMHM HW3MEHEHHMII B HEKOTOpbIE IpUKa3bl MHUHUCTEPCTBA
MIPOCBELICHUSA Poccuiickoii denepanuu, KacCarolnecs benepanbHbIX
o0pa3oBaTeIbHBIX TPOrpaMM HaYalbHOrO o0O0IIero oOpa3oBaHUs, OCHOBHOTO
o01rero oOpa3oBaHus U CpeIHEro O0IIero 00pa3oBaHus;
o denepanpHoil pabodeil mporpaMMol MO MaTeMaTHKe OCHOBHOTO OOIIEero
oOpa3oBaHus, MockBa;
° npukazoM MuHHCTEepcTBAa TmpocBemeHus Poccuiickon @Penepauuu  OT
18.07.2024 Ne 499 "OO6 yrtBepkaeHuu (enepaabHOrO MEPEUHs SIECKTPOHHBIX
o0pa3oBaTeIbHBIX PECYPCOB, MOMYIIEHHBIX K HCIIOJIB30BAHUIO TPHU peaTu3aluu
UMEIOIUX TOCYNapCTBEHHYIO aKKpPEAUTAIMI0 00pa30BaTENbHBIX MPOrpPaMM
HavyaJIbHOTO 00IIEero, OCHOBHOTO O0IIEro, CpeHero 0o1Iero oopa3zoBanus';
. OCHOBHO# 00pa3oBaTeIbHON MPOrpaMMON OCHOBHOT'O OOIIET0 00pa3oBaHUS
UV OO «llerpoBckas mikomnay;
o nporpammoit Bociutanusi Y OO «lleTpoBckas mikomnay.
B smoxy mmdpoBoii TtpaHchopmaimu Bcex chep UeTOBEYSCKOM JCATEILHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3 0a30Boi
MaTeMaTU4eCKOM MOJTOTOBKU. YK€ B IIKOJE MaTeMaTHKa CIIY>KUT OIMNOPHBIM
MPEAMETOM JJIsi WM3YUYEHHUS CMEXHBIX IUCIUIUIMH, a MOCJe IIKOJbl peaabHOMN
HEOOXOJAMMOCTBhIO CTAaHOBHUTCSA HEINpEepbiBHOE o0Opa3oBaHue, YTO Tpeldyer

TOJTHOIIEHHOM 0a30BOi 0011e00pa3oBaTEIbHOM MOATOTOBKM, B TOM YHCIE U



MaTeMaTHYeCKO. DTO O0OYCIOBIEHO TEM, YTO B HAalld JHU PACTET YHUCIIO
npodeccuii, CBSI3aHHBIX C HEMOCPEJACTBEHHBIM TPUMCHCHHEM MATEMAaTHKH: W B
chepe PKOHOMHUKH, U B OH3HECE, U B TEXHOJOTUYECKUX OOJIACTSIX, U JaXKe B
r'YMaHUTapHBIX cdepax. Takum 00pa3oM, Kpyr IIKOJIBHUKOB, I KOTOPBIX
MaTeMaTHKa MOXKET CTaTh 3HAYMMBIM TIPEIMETOM, pacimpsiercs. [Ipakruueckas
MOJIE3HOCTh MAaTeMaTHUKH OOYCIIOBIEHAa TeM, 4YTO €€ TMPEAMETOM SBISIFOTCS
(GyHIaMEHTaIbHbIC CTPYKTYPBI HAIIETO MHUpA: MPOCTPAHCTBEHHBIC (OPMBI H
KOJIMYECTBEHHBIC OTHOIICHUS OT MIPOCTEHIITNX, YCBAUBAEMBIX B HEITOCPEJICTBCHHOM
OTBITE, JI0 JOCTATOYHO CJIOXKHBIX, HEOOXOIWMBIX JUISI Pa3BUTHS HAYYHBIX H
NPUKIAIHBIX HJeld. be3 KOHKPETHhIX MAaTeMaTWYeCKUX 3HAHHWKA 3aTPyIHECHO
NOHMMAaHWE TPHHIIMIIOB YCTPOWCTBA W HCIIOJIb30BAHUS COBPEMEHHOW TEXHHUKH,
BOCHIPHUATHEC W WHTEPIpETAIlds pPa3HOOOpa3HOH COIMAIBLHON, 3KOHOMHUYECKOM,
NOJIMTUYCCKON HMHpOopManuu, Manod(p(GeKTHBHA TOBCCJIHCBHAS IpPaKTHYCCKas
NesTeNbHOCTh. KaXqoMy YenoBeKy B CBOEM KU3HM TPUXOJUTCS BBIMOIHATH
pacy€Thl U COCTABIIATH AJITOPUTMBI, HAXOAUTh U MPUMEHSITH (HOPMYIbI, BIAJETh
NPAKTUYECKUMHU MPUEMAMU T€OMETPUUYECKUX HU3MEPEHHN M MOCTPOCHUM, YUTATh
UHGOpPMAIIHIO, TIPEICTABICHHYIO B BHUJE TaOJUIl, [UarpaMM U IpaduKoOB, KUTh B
YCIOBUAX HEOMPENEIEHHOCTH U MOHUMATh BEPOSTHOCTHBIA XapakTep CIydailHbIX
coObITrii. OMHOBPEMEHHO C pacuupeHreM cdep NPUMEHEHHS MaTeMaTHUKUA B
COBPEMEHHOM 00111ecTBe BCE 00Jiee BaKHBIM CTAHOBUTCS MAaTEMaTUUYECKUNA CTHIIb
MBIILICHUS, TTPOSBIIAIONIMIACS B ONIPeNeNEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce
M3y4YeHUS MaTEeMaTUKA B apceHall MPUEMOB M METOJOB MBIIUICHUS YeJIOBEKa
€CTECTBEHHBIM O00pa30M BKIIIOUAIOTCS WMHAYKIMS W JAEIYKIUsA, 0000mIeHue u
KOHKpeTH3alus, aHalhu3 W CHUHTE3, KiIacCUpUKAIMs W CHUCTEMaTU3aIlHs,
abctparmpoBanre W aHajorus. OOBEKTHl MaTEMaTHYECKUX YMO3AKITIOYCHHM,
MpaBuiIa UX KOHCTPYHUPOBAHHS PACKPBHIBAIOT MEXaHU3M JIOTHYECKUX TTOCTPOCHUH,
CIIOCOOCTBYIOT BBIpaOOTKE yMEHHs (HOPMYyIUPOBaTh, 00OCHOBBIBAThH U JIOKA3bIBATH
CYXKJIEHHUSI, TEM CaMbIM pPa3BHBAIOT JIOTUYECKOE MBbINIIeHUE. Bemymas pob
MPUHAIICKUT MaTeMaTUKe W B (OPMHUPOBAHUU AITOPUTMUUYECKON KOMITOHEHTHI

MBIIIJICHUA W BOCIIMTAaHHU YMGHI/Iﬁ HeﬁCTBOBaTB 10 3aJaHHBIM aJI'OPUTMaM,



COBEpPIICHCTBOBATh M3BECTHBIE M KOHCTPYHWPOBaTh HOBBIC. B mporiecce permieHus
3aJ1a4 — OCHOBOM y4eOHOM AesITENFHOCTH Ha YPOKaX MaTeMaTUKU — Pa3BUBAIOTCS
TaK)Ke TBOpYECKas M TMPHUKIATHAs CTOPOHBI MbluieHUs. OO0ydeHHe MaTeMaThke
1a€T BO3MOXKHOCTH pa3BHBAaTh y OOYyYaIOUIUXCS TOYHYIO, PAIlMOHAIBHYIO W
MH(OPMATUBHYIO peYb, YMEHHE OTOMpaTh HaumbOJee MOAXOMSIINE S3bIKOBBIE,
CUMBOJIMYECKHE, rpaQuecKnue CpeICcTBa I BRIPAKEHUS CYKACHUN U HATJISTHOTO
uxX mpeactaBieHus. HeoOXOIWMBIM KOMIIOHEHTOM OOIIeH KyJIbTyphl B
COBPEMEHHOM TOJIKOBAaHWH SIBIISIETCSl OOIIEe 3HAKOMCTBO C METOJaMH TO3HAHUS
JICHUCTBUTETHPHOCTH, TPEJICTABICHWE O MpEeIMEeTe W METOJaX MaTeMaTHUKd, UX
OTJIMYUNA OT METOJOB JIPYIMX €CTeCTBEHHBIX M TYMaHUTApHBIX HayK, 00
O0COOCHHOCTSIX TIPUMEHEHUSI MaTEMaTUKU /ISl PEIICHHs] HAyYHBIX U TPUKIATHBIX
3amay. Takum o0pa3om, mMaTeMaTH4YeCKOoe OOpa30BaHHE BHOCUT CBOW BKJIAJ B
dopmupoBanue o00OIIeld KyJIbTypbl ueloBeKa. M3ydeHHe MaTeMaTHKU TaKXkKe
CIIOCOOCTBYET 3CTETHMUYECKOMY BOCIUTAHUIO YEJIOBEKa, MOHUMAHHUIO KpPAaCOThl H
U3AIeCTBA MAaTEMAaTHUECKUX PACCYKIEHUU, BOCIIPUATHIO TEOMETPUUYECKUX (HOPM,
YCBOCHHIO UAEH CUMMETPHUHU.

[TpropuTeTHRIMU LIETAMHU 00yUYEHUsI MaTeMaTuke B 5—9 Kiaccax sBISIOTCS:
dbopMupoBaHUE IIEHTPATBHBIX MAaTEMAaTUYECKUX TOHATHA (YUCIIO, BEJIUYMHA,
reoMeTpudeckas Gurypa, nepeMeHHas, BEpOsSTHOCTb, QYHKIIHS ), 00eCIIeUnBAIOITAX
NPEEeMCTBEHHOCTh W TMEPCIEKTUBHOCTh ~ MaTEMaTUYeCKOro  oOpa30BaHUS
oOydJarommxcs;

NoJIBe/IcHNe OOydYaloUIuXcs Ha JOCTYIHOM JMJii HHUX YpPOBHE K OCO3HAaHUIO
B3aMMOCBSI3M MAaTE€MaTUKU U OKpYXKaloIlero MHpa, IMOHUMaHHUE MaTeMaTUKU Kak
yacTu o0uIel KylIbTyphl 4YEJIOBEUECTBA;

pa3BUTHE MHTEJUIEKTYAJIbHBIX W TBOPYECKUX CIOCOOHOCTEH o0O0ywarommxcs,
MO3HABATENIbHOM  aKTHUBHOCTH, HCCIEIOBATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIIUICHHS, HHTEpeca K M3Y4YEHUI0 MaTeMaTHKU;

GopmupoBanue (QYHKIIMOHAIBHOW MaTEeMaTHYECKOM T'PaMOTHOCTH: yMEHHUS
pacmo3HaBaTh  MPOSIBICHUS  MAaTEMAaTUYECKUX  TOHATHUH, OOBEKTOB U

3aKOHOMEPHOCTEW B PEAIbHBIX KMU3HEHHBIX CUTYalUsX U MPU U3YYEHHH APYTUX



y4eOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEHl M  3aKOHOMEPHOCTEH,
(GopMynHpoOBaTh UX Ha A3BIKE MATEMATUKU M CO3J]aBaTh MaTeMaTHUYECKUE MOJIEIH,
IIPUMEHSATh OCBOCHHBIM MAaTEMAaTHUYECKUM anmapar Uil pPEUIeHUs IPAKTHKO-
OpPUEHTHPOBAHHBIX 3a/1a4, MHTEPHPETHUPOBATH W  OLEHUBATH IIOJYyYECHHBIC
PE3yIBTaTHI.

B ydueOHOM 1utaHe Ha M3y4yeHHE NMPAKTUKyMa [0 MaTeMaTHKe oTBeleHo 34 yaca B

roj, 1 yac B HegemIo.

Iliianupyembie pe3yabTaThl 0CBOCHHUSI Kypca

OcBoeHnune yueObHoro npeamera «MateMaTukay JOJDKHO 00€CTIeUUBATh JOCTHKECHHE
HA ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHus CIACAYIOIIMX JIMYHOCTHBIX,
MeTanpeaMETHBIX u MPEIMETHBIX 00pa3oBaTeIbHBIX pEe3yJIbTaTOB:
JINYHOCTHBIE PE3YJIBTATHI

JIvuHOCTHBIE  pE3yJIbTaThl ~ OCBOCHHS  MPOTPaMMbl  y4eOHOro  TpeaMeTa
«MaremaTrka» XapaKTepHU3yITCS:

IlarpuoTnyeckoe BOCNHMTAHME: TIPOSBICHUEM HHTEpeca K MPOUUIOMY U
HACTOSIIEMY POCCUMCKON MaTeMaTUKH, IEHHOCTHBIM OTHOLIEHUEM K JOCTHUKEHUSIM
POCCUMCKAX MaT€MaTHKOB W  POCCHMCKOM MAaTE€MaTUYE€CKOM  IIKOJIbL, K
MCIIOJIb30BAHUIO ATUX JOCTHXKEHHUM B IPYTUX HayKax U MPUKIATHBIX cepax.
I'paixknanckoe W JAyXOBHO-HPABCTBEHHOE BOCIHHMTAHHE: TOTOBHOCTBIO K
BBITIOJTHEHUIO 00s3aHHOCTEH rpakIaHNHA M PeaIU3aIiH €T0 MPaB, MPEACTaBICHHEM
0 MaTeMaTHUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3NHUYHBIX CTPYKTYp, SIBJICHUM,
MPOLIEyp TPaKIAHCKOTO 00mecTBa (BBIOOPHI, OMPOCHI U TIpP.); TOTOBHOCTHIO K
OOCYXXIIEHUIO ITHYECKHX MPOOJEM, CBA3AHHBIX C MPAKTUYCCKUM MPUMEHEHUEM
JOCTVMKEHUN HAYKH, OCO3HAHHEM BaXXHOCTH MOPAIBHO-3TUYECKUX MPHUHIHUIIOB B
NEATENBHOCTHA YYEHOTO.

TpynoBoe BocnMTaHMe: YCTaHOBKOM Ha AaKTHBHOE YyYaCTHE€ B pEUICHUU
MPAKTUYECKUX 3a7a4 MATEMATHYECKOW HANPABIECHHOCTH, OCO3HAHUEM Ba)XHOCTHU
MaTeMaTU4ecKOro oOpa3oBaHUs Ha MPOTSHKEHUU BCEH JKU3HU ISl YCHEUIHOM

npoeCCUOHANBHONW  ACSATEIBHOCTH M  Pa3BUTUEM HEOOXOJUMBIX YMEHHI;



0CO3HAaHHBIM BBIOOPOM M IOCTPOCHUEM MHIUBUAYATHHON TPACKTOPHH 00Pa30BaAHHUS
U OKU3HCHHBIX IUTAHOB C YYE€TOM JIMYHBIX WHTEPECOB W  OOIIECTBEHHBIX
NOTPEOHOCTEH.

JcTeTHYECKOe BOCMIUTAHME: CIIOCOOHOCTHIO K IMOIIMOHATFHOMY U 3CTETHYECKOMY
BOCTIPUSTHIO MAaTEMAaTHYECKUX 0OBEKTOB, 3aj1a4, PEUICHHA, PAaCCYyKICHUI;, YMEHHUIO
BUJICTh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH HAYYHOI'0 MO3HAHUSI: OPUEHTAIINEH B IEATEILHOCTH HA COBPEMEHHYIO
CUCTEMY HAY4YHBIX MPEJCTABICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHTHS
YeN0BeKa, MPUPOABI U O0IIECTBA, TOHUMaHUEM MaTeMaTHYeCKON HaAyKH Kak chepsl
YeJIOBEUECKON JCSITENbHOCTH, ITAMOB €€ Pa3BUTHUA U 3HAYUMOCTH IJI Pa3BUTHS
ITUBUJIN3AIANA; OBJIAJCHUEM S3BIKOM MAaTEMAaTUKH W MaTeMaTHYCCKOH KYJIbTYPOM
KaKk CpEJACTBOM IIO3HAHHWS MHpPA;, OBJIQJCHHEM MPOCTCUIIUMU HaBBIKAMHM
MCCIIEZIOBATEIHCKON JIEATEITHBHOCTH.

du3uyeckoe BocmuTaHue, (GopMHUpPOBaHHE KYJbTYPbl 30POBbSI H
IMOIHMOHAJIBLHOTO O0JIATOMOJYYHs: TOTOBHOCTHIO INPUMEHSIThH MaTeMaTHYECKUE
3HaHWS B HHTEpPEcax CBOETO 3I0POBbsl, BEICHHUS 3I0pPOBOTO 00pa3a KHU3HU
(3mopoBoe TUTaHWE, COATAaHCHUPOBAHHBIA PEXHUM 3aHATUH U OTABIXA, PETYJsSpHAS
dbu3uvecKkasi akTUBHOCTD); C(OPMUPOBAHHOCTHIO HaBbIKa pedIIeKCHH, MPU3HAHUEM
CBOETO IpaBa Ha OMIMOKY M TaKOTO e MpaBa JPYroro 4eJIoBeKa.

JKOJOrM4ecKoe BOCIMTAHME: OpPUEHTAIlUCW HAa TPUMEHEHHE MaTeMaTHYEeCKUX
3HAHWM JUIsI PEIICHHs] 3aJad B O0JIACTH COXPAHHOCTH OKPY’KAIOIIEH CpeIbl,
IUTAHUPOBAHUS TIOCTYIIKOB M OIEHKM WX BO3MOXHBIX TOCIEICTBUN IS
OKpYXaIolel Cpellbl; OCO3HAHHWEM TJIOOAIBHOTO XapakTepa HSKOJIOTHYECKHX
mpo0JIeM U MyTeH UX perieHus.

JInuHOCTHBIE pe3yJibTaThbl, 00ecneYynBaloNIie AJANTANMIO 00y4Yalolerocss K
U3MEHSIOIHUMCS YCI0BUSIM CONMATBLHOM M MPUPOIHOI Cpe/ibl: TOTOBHOCTHIO K
JCUCTBUSIM B YCIOBUSX HEOMPENCIEHHOCTH, TIOBBIIICHUIO YPOBHSA CBOECH
KOMITETEHTHOCTH Yepe3 MPAKTUYECKYIO CSATEIBbHOCTh, B TOM YHCIIC YMCHHE
VUHUTBCSI y JPYTUX JIOfAeH, MpuoOpeTaTh B COBMECTHOH NEATEILHOCTH HOBBIC

3HAaHWs, HABBIKM W KOMIICTCHLIHMH M3 OIIbITa [JPYIHX; HeO6XOI[I/IMOCTBIO B



(opMHpPOBaHMM HOBBIX 3HAHWUW, B TOM uHcie (HOPMYIUPOBATh WJIEH, MOHATHS,
rUNoTe3bl 00 00BEKTAX U SIBICHUIX, B TOM YHCIIE paHEE HE U3BECTHBIX, OCO3HABATH
ne(UUUTBl COOCTBEHHBIX 3HAaHMM M KOMIIETEHTHOCTEW, IJIAaHUPOBATH CBOE
pa3BUTHE; CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYalMI0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TpeOyIOIIUH KOHTPMEP, KOPPEKTHUPOBATH
NPUHUMAaEMble pEIIeHUs] U JACUCTBUS, (QOpMYyIUpOBaTh M OIEHUBATH PUCKU H

nocNneACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATHBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS MPOrpaMMbl  y4eOHOro Tmpeamera
«MaremaTuka» XapaKkTepU3yITCA OBJIQJICHUEM YHUBEPCaJIbHBIMU
MO3HABATEILHBIMU  JICHCTBUSMH,  YHHUBEPCAIHHBIMH  KOMMYHUKATHBHBIMH
JNEeUCTBUSIMU U YHUBEPCAJIBHBIMH PETYJISITUBHBIMH JICHCTBUSMU.

1) YHuBepca/ibHble MO3HABATEIbHbIE Al CTBUS 00ecreunBaoT GOpMHUpPOBAHUE
0a30BBIX KOTHUTHUBHBIX MPOIIECCOB OO0YyYAIOIUXCS (OCBOCHUE METOOB MMO3HAHMS
OKPY’KaIOUIEro MHpa; MPUMEHEHHUE JIOTMYECKUX, HCCIIEIOBATEIILCKUX OIEpaltii,
yMEeHUH paboTaTh ¢ HH(pOpMaIHeil).

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH W XapaKTEpPU30BaTh CYLIECTBEHHBbIE MPU3HAKH MAaTEMATHYECKUX
OOBEKTOB, TMOHATHUI, OTHOIICHUH MEXIy MOHATUSAMU;  (HOPMYIUPOBATH
OTIpEJICIICHMSI TIOHATUHN; YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIINH,
OCHOBaHUS JIJIsi 0000IIEHNS M CPAaBHEHUS, KPUTEPHUH MPOBOJANMOTO aHAIIN3A;
BOCIIPHHUMATh, (HOPMYIUPOBATH U MPEOOPA30BLIBATH CYKICHUS: YTBEPAUTEIHHBIC
U OTpUIIATENIbHBIC, EAUHUYHBIC, YACTHBIE U OOIIUE; YCIOBHBIC,

BBISIBJISITh MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U MPOTUBOPEUUS B
dakTax, MaHHBIX, HAOMIONCHHUSX W YTBEPXKACHUSX, MpeaaraTh KPUTCPUU IS
BBISBJICHHS 3aKOHOMEPHOCTEW W TPOTUBOPEUNI;

Jie7aTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IE€AYKTUBHBIX U HHAYKTUBHBIX

YMO3aKJIOYECHUH, YMO3aKIIOUYEHUH 110 aHAJIOTUH;



pa3dupaTh 10Ka3aTelbCTBA MAaTEMaTHYECKUX YTBEpKICHUH (NpsMble U OT
OPOTUBHOTO), MPOBOJUTH  CAMOCTOSITEIBHO  HECJOXKHBIE  JI0Ka3aTeIbCTBa
MaTeMaTHYeCKUX (PaKkTOB, BBICTPAMBATH ApTyMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHUS;

BBIOMpATh COCO0 pelleHus yuyeOHOU 3ajauu (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHusi, BbIOMpaTh HauOonee MNOAXOASIIUA C YY4ETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciieqoBaTeIbcKue AeiicTBUA:

UCTIOJBh30BaTh BOMPOCHI KaK HCCIENOBATEIIbCKH HMHCTPYMEHT TIO3HAHWS,
dopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIME  MPOTUBOpEUYHE,  MpodiieMy,
CaMOCTOSITETTFHO YCTaHABIMBAaTh WCKOMOE W JIaHHOE, (DOPMHPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MMO3HIINIO, MHEHUE;

IPOBOJIUTH 10 CAMOCTOSITEILHO COCTABIICHHOMY IIJIaHY HECIIOKHBIA IKCTICPUMEHT,
HEOOJBIIOE MCCIEOBAaHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOro
00BbEKTa, 3aBUCUMOCTEN 00HEKTOB MEXTY COOOI;

CaMOCTOSATEIbHO (QOpMyNIHpOBaTh OOOOIIEHHS M BBIBOJALI 10 pE3yJbTaTaM
NPOBENEHHOTO  HAONIOJEHUs, HCCIEOBAaHUS, OLEHHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHHUIA,

NPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMpolecca, a TakKe BBIABUTATH
MPEINOJIOKEHUS O €TO PA3BUTHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISIBJIATh ~ HEJOCTATOYHOCTH M U30BITOYHOCTh  MH(POpPMAIUM,  JIaHHBIX,
HEOOXOANMBIX JIJISl peLICHUs 3a/1a4U;

BbIOMpaTh,  AHAIM3UPOBATh,  CHUCTEMATHU3UPOBATb U  HMHTEPIPETUPOBATH
MH(GOPMAIUIO PA3IUYHBIX BUAOB U (POPM MPEICTABICHHUS;

BbIOMpaTh (popMy mpencTaBieHUs MHPOPMALUMU M WLTIOCTPUPOBATH pEIIaeMble
3a/layu CXeMaMH, TuarpaMMamMu, HHOU TpaduKoil 1 X KOMOWHAITUSIMU;

OLIEHWBATh HAJA&KHOCTh MH(OPMALIMU 10 KPUTEPHSIM, TPEUIOKEHHBIM YUUTEIEM

iU c(hOpMYyJIMPOBAHHBIM CAMOCTOSITEIBHO.



2)  YHuBepcajbHble  KOMMYHUKATHBHbIC  JeificTBHSI  00ECIEUYHMBAIOT
c(hOpMUPOBAHHOCTb COIMATIBHBIX HABBIKOB 00YYaIOIINXCS.

OO0wenue:

BOCIIpUHUMATh U (HOPMYIHPOBATH CYXKACHUS B COOTBETCTBUU C YCJIOBHUSMH U
LEJISIMU OOIIEHUS;, ICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX
M THCHhMEHHBIX TEKCTaxX, JaBaTh TMOSICHEHUS TIO XOJy pElIeHUs 3ajayu,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTaT;

B XOJe OOCYXIEHHUs 3aJlaBaThb BOIPOCHl MO CYIIECTBY OOCYXJAaeMOW TEMBlI,
npoOJieMbl, pellaeMoi 3aJadyd, BBICKA3bIBaTh WJCH, HAIEJICHHbIE Ha TOUCK
pEIIeHUs; COIMOCTABJISITh CBOM CYXKACHUS C CYXKACHUSMH JPYIHMX YYaCTHUKOB
nuasnora, oOHapy)KHBaTh pa3MYMe W CXOJCTBO IMO3WIIMH; B KOPPEKTHOU dopme
bopMynHpoOBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;

NPEJCTABIATh PE3YJAbTaThl PELICHUS 3aJadM, SKCIEPUMEHTa, HWCCIEeI0BaHus,
IPOEKTa; CaMOCTOATENIbHO BBIOMPATH (OpMAT BBICTYIUJIEHUS C Y4YETOM 3ajad
Npe3eHTAIMN 1 0COOCHHOCTEN ayIUTOPHH.

CoTpyaHun4ecTBo:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMaHAHON U MHAUBUAYATHHON pabOThI
OpU PEIIeHUH y4eOHBIX MaTEeMaTHYECKUX 3a7ad;, NMPUHUMATh II€Jb COBMECTHOM
JESTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMIO COBMECTHOW pabOThI, paclpeiensTh
BU/JIBI pabOT, TOTOBAPUBATHLCS, 00CYKIATh MIPOIIECC U PE3YIbTAT pabOThI; 00001IATH
MHEHHS HECKOJIBKHUX JIIOJICH;

y4acTBOBAaTh B TPYNIOBBIX (opMax paboThl (0OCYXIeHHs, OOMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI U JIP. ); BEIIOJHATH CBOIO YAaCTh PA0OTHI ¥ KOOPAMHUPOBATH CBOU
JNEUCTBHS C IPYTMMM YJI€HAaMH KOMAaHbI; OLICHMBATh Ka4e€CTBO CBOErO BKJIaja B
o0muit  MpPOAYKT TO  KpUTepusM, CHOPMYTUPOBAHHBIM  yYaCTHUKAMH
B3aUMOJICCTBHUSL.

3) YHuBepcajibHble peryJsiTUBHbIE JelicTBUSL 00ecrneunBaroT (opMHUpPOBAHUE
CMBICJIOBBIX YCTAHOBOK U KU3HEHHBIX HABBIKOB JINYHOCTH.

CﬁMOOpFaHI/I3aIII/ISI:



CaMOCTOSITEJIbHO COCTABJIATH IUJIAH, AJITOPUTM PELICHUS 3a/ayu (WU €ro 4acTh),
BBIOMpATh CHOCOO pEIICHHs] C YY4ETOM HMEIOIIMXCA PECYpPCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTBI PELICHUN C YYETOM
HOBOM MH(OpMaLIUH.

CaMOKOHTPOJIb:

BJIAJETh CIOCO0AMHU CaMOINPOBEPKHM, CAMOKOHTPOJISI Ipolecca U pe3yibTaTa
peleHns MaTeEMaTUYECKON 3aa4H;

OpelBUIETh TPYAHOCTHU, KOTOpPHIE MOTYT BO3HUKHYTHh MpH PEIICHUH 3a/1ayH,
BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB,
HalJICHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBHE pE3yJbTaTa JEATEIBHOCTH TIOCTABIECHHON ULEIU H
YCIIOBUSAM, OOBSCHATh IPUUMHBI JOCTHXKEHUS WM HEJOCTHXKEHUS eI, HAXOIUTh

olIMOKy, 1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

B ¢denepanbHbIX M permoHaIbHBIX MPOILEAYpax OIEHKHM KauyecTBa 0Opa30BaHMS
UCIIONIb3yeTCA  MepedyeHb  (KoaudukaTtop) MpoBepsAeMbIX TpeOoBaHUN K
METanpeIMETHBIM pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBbI

OCHOBHOTO 00111eT0 00pa3oBaHusI.

[Tepeuens (komudukaTop) IpoBEPIEMBIX
TpeOOBaHUI K METANPEIMETHBIM pe3yIbTaTaM OCBOCHHS OCHOBHOM

00pa3oBaTeIbHOM ITPOrpaMMBbl OCHOBHOT'O OOIIEro 00pa30BaHMs

Kon [IpoBepsiemble TpeOOBaHUS K METAMpPEIMETHBIM pe3yJbTaTaM
MIPOBEPSIEMOI0 | OCBOEHUSI OCHOBHOM 00pa30BaTENIbHOM MPOrpaMMbl OCHOBHOI'O

TpeOoBaHus |0O0mIero 00pa3oBaHMUs

1 ITo3naBarenbHbie YV /]

1.1 ba3oBbie norundyeckue aencTBUSA

1.1.1 BbIgBASTE 1 XapakTepU30BaTh CYIIECTBEHHBIEC TPU3HAKUA OOBEKTOB




(s1BIIEHUI)

1.1.2

VYcranaBiauBaTh  CYHIECTBEHHBIM NpH3HAaK  Kiaccu(uUKanuu,
OCHOBaHHUS 1J11 0000IIEHHS U CPAaBHEHUS, KPUTEPUU IPOBOAUMOTO

aHainm3a

1.13

C y4eToM mpensioKEHHOM 3a/1aud BBIABIISITH 3aKOHOMEPHOCTH H
OpOTUBOpEUMs B paccMaTpuBaeMblx  (akTax, JaHHBIX WU
HaOIIONCHUSX;
npejiaraTb KpUTEPUU IS BBISBICHHS 3aKOHOMEPHOCTEH H
IIPOTUBOPEUHNIL;
BBISABJIATH AehUUIUT UHGOPMAINK, JAHHBIX, HEOOXOAUMBIX IS

peUICHUA MMOCTaBJICHHOM 3aJgadyu

1.1.4

BrisaBnsaTs MMPUYINUHHO-CJIICACTBCHHLIC CBA3HM IIPH HU3YUYCHHNU

SIBIICHUH U ImponuccCoB

1.15

J_IGJ'IaTB BbBIBObI C HCIIOJBb30BAHUCM ACAYKTHUBHBIX 141
HWHAYKTUBHBIX YMOSaKJIIOquHﬁ, YMOBaKJII-OLIGHI/Iﬁ I10 aHaJIOTUH,

(bopMynHpOBaTH TUIOTE3bI O B3AUMOCBSI3AX

1.1.6

CamocCTOATENIbHO BBIOMpPATh CIOCOO pelieHus] ydyeOHOH 3amauu
(cpaBHMBATH HECKOJIEKO BAPUAHTOB PEIICHMsI, BRIONPATh HanOoJee

HOI[XOI[HHII/Iﬁ C YUCTOM CaMOCTOATCIBbHO BbIACICHHBIX I(pI/ITepI/IeB)

1.2

ba3oBrle uccienoBaTenbCKUe ICHCTBUSA

1.2.1

[IpoBOANTH MO CaMOCTOSATENBHO COCTAaBICHHOMY IUIAHY OIIBIT,
HECJIO)KHBIA ~ 3KCIIEPUMEHT, HEOOJIbIIOE HCCIIEIOBAHHE  TIO
YCTAHOBJIEHUIO OCOOEHHOCTENW OOBEKTa HU3YUYEHHUS, MPUUYUHHO-

CJICICTBEHHBIX CBSI3CH M 3aBUCHMOCTEH 00OBEKTOB MEXIY CO00i

1.2.2

OueHnBaTh Ha MPUMEHHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIIHIO,

MOJIYYEHHYIO B XOJI€ UCCE0BaHUS (3KCIIEPUMEHTA)




1.2.3

CamocTtosTenbHo (QopMynupoBaTh O0O0OOIIEHUSI W BBIBOJBI IO
pe3ysbTaTaM IPOBEIEHHOTO HAOII0IEHUs, ONbITA, UCCIIEJOBAHUS,
BJIAJIETh MHCTPYMEHTAMU OILICHKU JOCTOBEPHOCTU MOTYYEHHBIX

BBIBOJIOB U 000O0IIIEHNIT

1.2.4

IIporno3upoBaTh BO3MOKHOE JaJIbHEHIIIEE PA3BUTHE IIPOLIECCOB,
COOBITUM M MX TOCIEJACTBUS B AaHAJOTUYHBIX WM CXOJHBIX
CUTYalIUSIX, BBIIBUTATh MPEANOJIOAKEHUS 00 UX Pa3BUTHUU B HOBBIX

YCIOBHUAX U KOHTCKCTAX

1.25

Hcnonb3oBaTh BOIMPOCHI KakK MCCIENOBATEIbCKUA HHCTPYMEHT
MO3HAHUS;

dbopMynHpoBaTh BONPOCHI, (PUKCUPYIOIIUE PA3PbIB  MEKIY
peaNbHBIM U JKENATeJIbHBIM COCTOSHHEM CHUTyallud, OOBEKTa,
CaMOCTOSITEJIbHO YCTaHABIMBATh UCKOMOE U JIaHHOE;
dbopMHUpOBATH TUIIOTE3y 00 UCTUHHOCTU COOCTBEHHBIX CYKICHUI

141 C}’)K,IIGHPIﬁ APYIrux, apryMCHTUPOBATh CBOIO ITO3UIINIO, MHCHHUC

1.3

Pabora ¢ nadopmarmeit

1.3.1

[IpuMeHATh pa3ivM4Hble METOJBI, HHCTPYMEHTBI M 3aIpOChl IPU
noucke U orbope MHPOPMAIUKU WIH JAHHBIX U3 UCTOYHUKOB C

Y4ETOM MPEITI0KEHHON yueOHOM 3a/1aul U 3aJJaHHBIX KPUTEPHUEB

1.3.2

Bri6uparts, AQHAJIN3UPOBATD, CHUCTEMATU3UPOBATH 51
UHTEPIPETUPOBATh MHPOPMAIIMIO PA3TUYHBIX BUAOB U (HOpM
IIPEJCTABICHNUS;

HAaXOJIUTh  CXOJHbIE AapPryMEHThl (MOATBEPKIAIONIME  WIIH
OMPOBEPraIlIre OJHY U Ty K€ HJCI0, BEPCHIO) B Pa3IUYHBIX

WH(GOPMAIIMOHHBIX HCTOYHUKAX

1.3.3

CamocTosTeNnbHO BBIOUpATh ONTHUMAJIbHYIO bopmy

npeACTaBiIeHUs UHPOPMAIMU U WUIIOCTPUPOBATh peEIllaeMble




3a/1a4yu HECJIOKHBIMU CXEMaMU, TUarpaMMaMu, HHOU rpaduKoi u

X KOMOUHAIUIMA

1.3.4

OueHuBaTh  HAACKHOCTh  HMHPOPMAUMHU 1O  KPUTEPHUSIM,
IPENIOKEHHBIM [E€Jarorn4eCKuM pabOTHUKOM W

c(hopMyJIUPOBAHHBIM CAMOCTOSITEIBHO

1.35

a(b(beKTI/IBHO 34alIOMUHATH U CUCTCMATU3UPOBATH I/IH(I)OpMaLII/IIO

Kommynukarusueie YV ]

2.1

OO0uienune

2.1.1

Bripaxkatb ce0st (CBOIO TOUKY 3pEHHSI) B YCTHBIX U MHUCbMEHHBIX

TCKCTaXx

2.1.2

B xoxe mumanora w (WaM) AMCKYCCHM 3a/aBaTh BOIIPOCHI II0
CYIIECTBY 00CY’KJ1aeMOM TEeMbI U BBICKA3bIBATh UJICH, HAIICJICHHBIC
Ha peIICHUE 3aJaud W MOoJJepKaHue OJaroXenareIbHOCTH
OOIIIEHHUS;

COIIOCTABJISATH CBOM CYXICHHS C CY)KJICHUSIMH JIPYTUX YUaCTHUKOB

Jyajora, 0OHapYyKHUBaTh Pa3IudYUe U CXOJICTBO IMO3UITUN

2.1.3

[IyObnuyHO mNpeACTaBIATh pPE3yAbTaThl BBIMOIHEHHOTO OIBITA
(3KCIIEpUMEHTA, UCCIIEI0BAHMS, TPOCKTA);

CaMOCTOSTEIILHO BHIOUPATH (POPMAT BRICTYIUICHHS C YI€TOM 33724
MPE3EHTAIMU U OCOOCHHOCTEH ayJUTOPUHU U B COOTBETCTBUU C HUM
COCTaBJISITb YCTHBIE M MHUCbMEHHBIE TEKCThl C HMCIOJIb30BAHUEM

HILTIOCTPATUBHBIX MAaTCPHAJIOB

2.1.4

Bocnpunumats u popmMynupoBaTh CyXACHHUS, BhIpakaTh SMOILIMH
B COOTBETCTBHH C LIEJISIMUA U YCIIOBUSIMH OOIIICHUS,
pacmo3HaBaTh HeBepOajdbHBIC CpeacTBa OOIICHUs, IOHWMATh

3HAa4YCHUC coraJIbHbIX 3HAKOB, 3HaTb u pacCiio3HaBaTb




OPEANOCHIIKN KOH(MIUKTHBIX CUTyalluid U CcMSAr4aTh KOH(JIMKTHI,
BECTHU MEPETOBOPHIL;

NOHUMATh HAMEPEHUs JIPYyTUX, MPOSIBISATh YBAKHUTEIbHOE
OTHOIIGHHE K COOECeNHHMKY U B KOPpPEKTHOH  Qopme

dbopMyITUpPOBATH CBOU BO3PAKEHUS

2.2

CoBMecTHAd NeATEILHOCTD

2.2.1

[Tonnmath W HCHOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U
WHJMBUIYaJIbHON pabOThI MpU PEIICHUHU KOHKPETHON MPOOJIeMBI,
000CHOBBIBaTh HEOOXOJUMOCTh MPUMEHEHUSI TPYHIOBBIX (opM
B3aMMOJICHCTBUS MPU PEIICHUH MMOCTABJICHHOM 3a/1a4H;
NPUHUMATh 1€JIb COBMECTHOW JESTENbHOCTH, KOJIJIEKTUBHO
CTPOUTH JACUCTBUSA MO €€ JOCTHUKECHHIO: paCHpEeAcisiTh PpOJH,
JIOTOBApHUBATHCS, 00CYX AAaTh MPOLECC U Pe3yIbTaT COBMECTHOM
paboTHI;

yMeTh 0000I1aTh MHEHHUS HECKOJbKHX YENOBEK, MPOSBISATh
TOTOBHOCTbh PYKOBOJIUTb, BBIMIOJHATh NOPYUYEHUS, TOAUHHATHCS,
IUTAHUPOBATh OPTAHMU3AIMI0 COBMECTHOM pabOThI, ONPEACNsTH
CBOIO POJIb (C y4E€TOM TMPEANOYTCHUH U BO3MOKHOCTEH BCEX
YYaCTHUKOB B3aUMOJICHCTBUSA), PACHpEACNsATh 3aJauyd MEXKIY
YJICHaMH KOMaH/Ibl, Y9aCTBOBAaTh B I'PYIIOBHIX (hopmMax paboOThI
(o6cykneHusi, 0OMEH MHEHH, ""MO3TOBbBIE IITYPMBI" U UHBIC);
BBINIOJIHSITh CBOKO 4YacTh padOThl, JOCTUraTh Ka4eCTBEHHOIO
pe3yJibTaTa 0 CBOEMY HANPABICHUIO U KOOPIAMHUPOBATH CBOU
JNEUCTBUS C APYTUMU YieHAMU KOMaH/bI,

OIICHWBATh KAaueCTBO CBOErO0 BKJIAaJa B OOMIMH TPOIYKT TIO
KPUTEPUSIM, CAMOCTOSITEIHHO CHOPMYIUPOBAHHBIM YYaCTHUKAMH
B3aMMOJICCTBUS;, CPABHUBATH PE3YJIbTAThl C UCXOJHOM 3aauei U

BKJIaZ KaXJ0ro 4icHa KOMaH/Jbl B AOCTHIKCHHC PC3YJIbTATOB,




pasznensaTh cepy OTBETCTBEHHOCTH W MPOSBISITH TOTOBHOCThH K

PEIOCTaBICHUIO OTUETa MEepe rPyIIon

Perynartususie YV /|

3.1

Camoopranuzanus

3.1.1

BoiaBasTe mpoOsieMbl sl PEIICHUS B KU3HEHHBIX U yUeOHBIX
CUTYyaIUsX;

CaMOCTOSITEJILHO COCTAaBJISATh aJITOPUTM PEIICHUS 3a1a4u (UK ero
4acTh), BBIOUpATh CIOCOO pEIICHUS Y4eOHOUM 3ajauu C y4eTOM
UMCIOIIUXCSI  PECYPCOB U COOCTBEHHBIX  BO3MOXKHOCTEH,

APryMCHTHUPOBATH PCJIaracMbIC BAPUAHTLI peIIICHI/Iﬁ

3.1.2

OpHEHTHPOBATHCS B PA3IMYHBIX IMOAXOJaX MPUHATHS pPEIICHUHN
(MHIUMBHUIyaIbHOE, NPUHATHE pEIICHUS B TpyIIe, TPUHATHE
pelleHul Tpynmnoil);

COCTaBIIATh IJIAH JAEUCTBUM (TUIaH peanu3aldd HaMEYEeHHOTO
IrOpPUTMA PEIICHU ), KOPPEKTUPOBATH MPEIOKEHHBIN aIrOpUTM
C YYETOM IOJTyYCHHsI HOBBIX 3HAHUN 00 U3y4aeMOM OOBEKTE;

JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE

3.2

CaMOKOHTPOJIb

3.2.1

Binagetp cmocobamMu = CaMOKOHTpPOJISI, CaMOMOTHUBAIlUM U

pedekcun

3.2.2

Brocuth KOPPCKTHUBBI B JACATCIBHOCTL Ha OCHOBC HOBBIX
O6CTOHT€HBCTB, HN3MCHHUBIINXCA CHTyaHHﬁ, YCTAaHOBJICHHBIX

OIOOK, BO3HUKIIINX TPYIHOCTEH

3.2.3

JlaBaTp aJ€KBATHYIO OLIEHKY CHUTyallMH W TpeJjaraTh IUIaH €€
U3MEHEHUS,

YUYUTBHIBATh KOHTEKCT W MPEABUNIETh TPYJHOCTH, KOTOPBIE MOTYT




BO3HUKHYTb TIpU pEIICHUU Y4yeOHOM 3ajauyu, aJanThUpoBaTh
pelieHrne K MEHSIOIUMCS 00CTOSTEILCTBAM;

OOBSICHSITh IPUYHUHBI JOCTHXKEHUS (HEAOCTHKEHUS) pe3yJbTaToOB
NEeATEeNIbHOCTH, J1aBaTh OIIEHKY MPHUOOPETEHHOMY OIBITY, YMETh
HAXOJIUTh MO3UTUBHOE B MPOU3OIICAIICH CUTYaIINH;

OLCHHUBATb COOTBCTCTBUC PC3YyJIbTaTa LCIN U YCIIOBUAM

3.3 OMOLMOHANBHBIA UHTEIUIEKT

3.3.1 Paznuyath, Ha3bIBaTh U yHPaBiIsTh COOCTBEHHBIMH SMOIMSIMU U
SMOIUSAMH JAPYTHX;

BBISIBIIATH M @aHAJTM3UPOBATH MPUUUHBI SMOILINA;

CTaBUTh Ce0S1 Ha MECTO APYroro 4eJoBeKa, MOHUMATh MOTHBBI H
HaMEpEeHUsl IPyToro;

PEryIHpOBaTh CIIOCOO BBHIPAKEHHS IMOLIUNA

3.4 [Ipunsarue ceds u Apyrux

34.1 OCO3HaHHO OTHOCHUTBCSI K JIPYrOMY 4YeJIOBEKY, €ro MHEHHUIO;
NPU3HABATH CBOE IMPABO HA OIMIMOKY M TaKOE€ e MPaBo JPYroro;
NPUHUMATH CeOs U JPYTUX, HE OCYKIas;

OTKPBITOCTH ceO€ U IPYTHM;

0CO3HABAaTh HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE BOKPYT

NPEJIMETHBIE PE3YJIBTATBI OCBOEHUSA KYPCA «AJITEBPA

7 KJaacce

Yuciaa 1 BLIYUCIEHUS

e BrpimonHaTh, coueTas YCTHbIE W THCHbMEHHBIE NPUEMBI, apUPMETHUYCCKHUE
JEUCTBUS C PallHOHAJILHBIMH YUCIIAMU.

e HaxonuTh 3HA4YCHUS YHUCIOBBIX BBIPAKEHUM; NPUMEHITH pPa3HOOOpa3HbIC
CIOCOOBI M MPUEMBI BBIYMCIICHHUS 3HAYECHUM IPOOHBIX BBIPAKEHUM, COJEpIKAIINX

0OBIKHOBEHHBIC U JIECATUYHBIC IPOOH.



e [lepexomuTh OT oAHOW (OPMBI 3amUCU yuced K JApyrod (mpeoOpa3oBbIBAThH
JECATUYHYIO 1pOOB B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YaCTHOCTH
B 0ECKOHEUHYIO AECATUYHYIO IPOOBb).

e CpaBHUBATH U YHIOPSAJOUMUBATH PALlMOHAIBHBIEC YUCIIA.

e OKpyIJIATh YMUCIA.

e BLINONHATh NPUKUAKY U OLEHKY PEe3yibTaTa BbIUMCIEHUMN, OLEHKY 3HAUYECHUU
YHCJIOBBIX BBIPXKECHUI.

e BBINOTHATH JEHCTBUA CO CTENEHSIMU C HATYpaJbHBIMU MTOKA3aTEIISIMHU.

o [IpuMeHsATh MPU3HAKU JEIMMOCTH, PA3JI0KEHHE Ha MHOMKUTEIM HATypajbHbIX
YHCEJl.

e Pemarh NpPaKTUKO-OPUEHTUPOBAHHBIC 3a7a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOMOPIHUOHAIBLHOCTBIO BEIUYUH, MPOIEHTAMH; HHTEPIPETUPOBATH
pE3yNbTAaThl pelIeHus 3a7a4 C y4€TOM OrpaHHYEHHUM, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpUBaeMbIX 0ObEKTOB.

AJireOpanyecKkue BbIpasKeHUsA

¢ licnionp3oBarh anredbpanyecKyro TEPMUHOJIOTHUIO U CUMBOJIUKY, IPUMEHSTH €€ B
IpoIecce OCBOCHHS y4eOHOT0 MaTepuaa.

e Haxomuth 3HaueHus OYKBEHHBIX BBIPAKECHUN TPU 3aJaHHBIX 3HAYCHHIX
EPEMEHHBIX.

e BrimonHATh npeoOpa3oBaHus 1EJ0T0 BHIPAKEHHS B MHOTOWIECH MPUBEICHUEM
MOOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

¢ BBINOJIHATE YMHOXEHUE OJJHOYJIEHA HA MHOIOWIEH U MHOTO4JIEHA HA MHOTOYJIEH,
NPUMEHATH (HOPMYJIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

e OCylIECTBIATh pa3IOKEHUE MHOIOYJIEHOB HAa MHOXHUTEIA C TOMOUIBIO
BBIHECEHUS 33 CKOOKH 00ILIEr0 MHOXKUTEIIS, TPYIIUPOBKY CJIaraéMbIX, IPUMEHEHU S
(GopMys COKpaIIEHHOTO YMHOXKEHUS.

e [IpumeHsaTh npeoOpa3oBaHMsI MHOTOWIECHOB JUISl PELICHUS Pa3iudHbIX 3a/1ad U3

MATCMATUKH, CMCIKHBIX IIPECAMCTOB, U3 peanLHoﬁ IIPAaKTHUKMH.



e llcnonp30BaTh CBOWCTBA CTENEHEW C HATYPAIbHBIMU IIOKA3aTCISAMU 1A
npeoOpa3oBaHus BhIPAKECHUI.

YpaBHeHUsA ¥ HEPABEHCTBA

e Pemiarp JIMHEHHBIE YpPaBHEHHs C OJHOM NEPEMEHHOM, NPUMEHss IIpaBuia
Iepexoia OT UCXOJAHOTO YPaBHEHUS K paBHOCUIIBHOMY emy. IIpoBepsTh, sBiIseTCs
JIM YUCJIO KOPHEM YpPaBHEHMUSI.

e [IpumensaTs rpaduueckre METOJbl NPHU PELICHUH JIUHEHHBIX ypaBHEHHH M UX
CUCTEM.

e [lonOGupath npuMepbl map YKCell, BISIOUUXCS PEIICHHUEM JIMHEHHOTO YpaBHEHUS
C ABYMS IIEPEMEHHBIMH.

e CTpouTh B KOOPJAMHATHOW TUIOCKOCTU TpadUK JTMHEHHOTO YpaBHEHHUS C JIBYMs
NEPEeMEHHBIMHU; MOJIB3YSCh TpaUKOM, TPUBOJAUTH MIPUMEPHI PEIICHUS YPaBHEHUS.
e Pemathe cUCTEMBI IBYX JMHEHHBIX YPABHEHHU C JBYMS NEPEMEHHBIMH, B TOM
quciie rpaguuecKu.

e COCTaBJIATh U pelIaTh JUHEWHOE YPAaBHEHUE WJIU CUCTEMY JIMHEWHBIX YPABHEHHUI
10 YCJIOBHIO 3aJa4yd, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJayu
MOJIYYEHHBIN PE3YJIbTAT.

Koopaunatsel u rpadpuxu. OyHKUUU

e I300pakaTh HA KOOPJAWHATHOW MPSIMON TOYKH, COOTBETCTBYIOIIHME 33 IaHHBIM
KOOpAWHATAM, JIy4YH, OTPE3KH, UHTEPBAJIbL; 3alMChIBATH YUCIOBBIE IIPOMEKYTKH Ha
anredpandeckoM S3bIKE.

e OrMeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKM IO 33JJaHHBIM KOOpAMHATAM;
CTpOHTH rpaduky TUHEHHBIX QPyHKIHA. CTpouTh rpaduk PyHKIHUU y = |x|.

e OnuchIBaTh C MOMOUIBIO (YHKIIMI H3BECTHBIE 3aBUCUMOCTH MEX/Ty BETUUMHAMU
CKOPOCTb, BpeMs, paccTosiHuE; LICHA, KOJIMYECTBO, CTOMMOCTB;
MPOU3BOAUTEIHLHOCTD, BpeMsi, 00bEM paboTHI.

e Haxonuth 3HaueHne PyHKIUH MO 3HAYEHUIO €€ apryMEHTa.



e [lonumare rpaduueckuil crnoco0 NpeACTaBICHUS W aHanu3a WHOOpPMalUU,
W3BJIEKATh U UHTEPIPETUPOBATH HHPOPMAIUIO U3 TPAPUKOB peaIbHBIX MPOLIECCOB

U 3aBUCUMOCTEMN.

NPEAMETHBIE PE3YJIbTATBI OCBOEHUSA KYPCA «I'EOMETPUS»

7 xkJj1ace

Pacno3naBaTh M3y4deHHBIE T€OMETPUYECKHUE (UTYPBI, ONMPENENATh MX B3aUMHOE
pacroiokeHue, u3o0paxarb reoMeTpudeckue (DUrypbl; BBITIOJHITH YEPTEKHU IO
yCJIOBUIO 3aAauu. V3MepATh JIMHEWHbIE U YIJI0BbIE BEJIMYUHBI. PemiaTts 3agauu Ha
BBIYMCIICHUE JJIMH OTPE3KOB U BEJIUYUH YTJIOB.

JlenaTth rpyOyr0 OIEHKY JUHEWHBIX W YTJIOBBIX BEJIMYMH MPEIMETOB B PeabHOMN
KU3HHU, Pa3MEepPOB MPHUPOJTHBIX 00BEKTOB. Paznmuuarh pazMepbl 3TUX OOBEKTOB IO
NOPSJKY BEJTUYUHBI.

CTpouTh 4epTeKHU K FEOMETPUUECKUM 3aa4aM.

[Tonp30BaThCsl MpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BaTh MMPU3HAKHU U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB MPHU PEIICHUH 3a/1a4.

[IpoBOANTE JIOTMYECKHE PACCYKIECHHUS C MCIOJIB30BAHHEM T'€OMETPHUYECKUX
TEOPEM.

[lonp30BaThCs  MpU3HAKAMM  PABEHCTBA  MIPSIMOYTOJBHBIX  TPEYTOJIbHUKOB,
CBOMCTBOM M€JIMAHbI, TPOBEAEHHOM K TUIIOTEHY3€ MPSAMOYTOJIbHOTO TPEYTOJIbHHUKA,
B PCLIECHUY F'€OMETPUUECKHUX 3a/1a4.

Onpenenste MapaieIbHOCTh MPSMBIX C MOMOIIBIO YIIIOB, KOTOPBIE 00pa3yeT ¢
HUMH cekymas. OnpenensiTe MapauielIbHOCTh MPSIMBIX C MOMOIIBIO PAaBEHCTBA
PacCTOSIHUNA OT TOYEK OJHOM NPSMOU 10 TOUYEK APYTrOM MPSIMOM.

Pemrate 3a7aumn Ha KieTyaToit Oymare.

[TpoBOAUTH BHIYUCIICHHS] U HAXOJIUTh YMCIIOBBIC M OYKBEHHBIC 3HAYCHUS YTJIOB B
F€OMETPUUYECKHAX 3a/a4ax C MCIOJb30BAHUEM CYMMBI YTJIOB TPEYTOJIBHHUKOB U
MHOT'OYT'OJIbHUKOB, CBOMCTB YIJOB, OOpa30BaHHBIX IMpPU TMEPECEUCHUU JBYX
MapaJyICIbHBIX MPSAMBIX CEKyIIe. Pemars mpakTHYecKue 3aJadyr Ha HaXOXKICHUE

YTJIOB.



Bnagerp mnoHATHEM TEOMETPUYECKOIO MECTa TOYEK. YMEThb OIPEAETATh
OMCCEKTPUCY YIJIa U CEPEAUHHBIN MEPIECHINKYIISIP K OTPE3KY KaK FreOMETPUUYECKUE
MeCTa TOYEK.

DopMyJIMPOBATh OMNPEICICHUS] OKPYKHOCTH M Kpyra, XOpAbl W JUaMETpa
OKPYKHOCTH, IT0JIb30BATHCS UX CBOMCTBAMHU. Y METH IIPUMEHSTh 3TU CBOMCTBA IIPU
pELIEHNH 3a]a4.

Brnaners moHATHEM ONMCAHHOMW OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh HAXOJUTh
e€ uentp. [lonp3oBarhbes pakTaMu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA
IIEPECEKAIOTCS B OJHOW TOYKE, U O TOM, YTO CEPEIMHHBIC TNEPIECHAUKYISAPBI K
CTOPOHAM TPEYrOJbHUKA MEPECEKAIOTCS B OJHOM TOUKE.

Bnagers mnoHsTHEM KacaTelbHOM K OKPYKHOCTH, TOJIB30BATHCS TEOPEMOM O
MEPIEHINKYIAPHOCTH KACATEILHOW U paJinyca, MPOBEAEHHOTO K TOUKE KaCaHHUS.
[Tonmp30BaThCA MPOCTEUIIMMU T€OMETPUUYECKMMHU HEPABEHCTBAMH, IOHUMATh HX
MPAKTUYECKUN CMBICI.

[IpoBOAUTH OCHOBHBIE T€OMETPUYECKUE ITOCTPOCHUA C IIOMOIIBIO LUPKYJIS M

JINHEUKHU.

MNPEAMETHBIE PE3YJIBTATBI OCBOEHUS KYPCA «BEPOATHOCTD
N CTATUCTUKA»

IIpenmeTHble pe3yabTaThl OCBOEHHS MPOrPaMMbl Y4eOHOI0 Kypca K KOHILY
o0yueHus B 7 KJjiacce:

Yurate wuHbOpMAIMIO, TMPEACTaBICHHYI0 B TabnWiax, Ha JguUarpaMmmax,
MPEACTaBIATh JaHHBIE B BUIE TaONHI, CTPOUTH JUATPAMMBbI (CTOJIOHMKOBBIE
(cronbuaThie) ¥ KPYTOBBIE) IO MacCUBAM 3HAYCHUIA.

OnuceIBaTh ¥ UHTEPIIPETUPOBATH PEATTLHBIE YNCIIOBBIC JaHHBIC, TPEICTABICHHBIC B
TabJIMIIax, Ha IUarpammax, rpaukax.

Hcnonp30BaTh I OMUCAHUS JAHHBIX CTATHCTHYECKHE XapaKTEPUCTHKU: CPEIHEE

apI/I(i)MeTI/IquKOe, MEaHuaHa, HauOoJIbIICE ¥ HAUMEHBIIIEE 3HA4YCHU, pa3Max.



HmeTh npeacTaBiaeHue o CaydaiiHOM U3MEHYMBOCTH Ha MMPUMEpax LeH, (pU3ndecKkux
BEJIMYMH, AaHTPOIIOMETPUUECKUX JAHHBIX, UMETh IIPEICTABICHUE O CTATUCTUYECKON

YCTOMYUBOCTH.

B ¢denepanpHBIX M pervMoHAIBHBIX MPOIEAypax OICHKH KadecTBa 0Opa3oBaHUS
UCIIONb3YyeTCsl  TepedeHb  (KoauduKaTop) paclpelesieHHbIX [0  KjiaccaMm
NIPOBEPSAEMBIX TPEOOBAaHUHN K pe3ybTaTaM OCBOCHHS OCHOBHOUM 0Opa30oBaTEIIbHOM
IporpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUSI M JJIEMEHTOB COJAEPIKAHUSA TIO
MaTeMaTHKe.

[TpoBepsiemble TpeOOBaHMS K Pe3yJIbTaTaM OCBOCHHUSI OCHOBHOM

oOpazoBaTenbHOM porpamMMsl (7 Kiracc)

KO}I HpOBGpH@MBIC NpCAMCTHBIC PC3YJIbTATbl OCBOCHUSA OCHOBHOH
IMPpOBCpsACMOr 06p330BaT€HLHOﬁ ImporpaMmMbl OCHOBHOT'O 06HI€FO O6pa3OBaHI/ISI

0 pe3ynbTaTa

1 Yucia 1 BBIYUCICHUS

BBIHOJIHHTB, coucrtaa YCTHBIC HW IIHCBMCHHBIC IIPUCMEI,
1.1

apu(pMeTHIeCKue ACHCTBUS C PAIlMOHATLHBIMU YUCIIAMU

HaxoauTe 3HAYEHHsS YHUCJIOBBIX BBIPAXKCHUH, MPUMCHSITH
pa3HOOOpa3Hble CIOCOOBI M TMPHUEMBl BBIUMCICHHUS 3HAYCHUU
1.2
JIpOOHBIX  BBIPpOKCHUH, COACpKAIMUX OOBIKHOBEHHBIE U

NEeCATHUYHBIE IpoOHU

[lepexoauTs OT oOnHOW (OPMBI 3aMMCH YHUCEN K JOPYyroi
3 (mpeoOpa3oBbIBaTh NIECATUYHYIO JpO0b B OOBIKHOBEHHYIO,
1.
OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH, B O€CKOHEYHYIO

JECATUYHYIO 1PO0Bb)

1.4 CpaBHHBATH U yHOPSAOUYNBATH PALMOHAIBHBIE YUCIIA

1.5 OKpyrasars uncna




1.6

BpInonHATE TPUKHUAKY M OLIEHKY pe3yibTaTa BBIYHUCIECHUM,
OLICHKY 3HAYE€HUN YHUCIIOBBIX BBIPAKEHUIN. BBINOIHATH 1EUCTBUSA

CO CTCIICHAMMU C HAaTypaJbHBIMH ITOKA3aTCIISIMU

1.7

[IpuMeHATh TPU3HAKKA JETUMOCTH, PA3J0KEHUE HA MHOKUTEIN

HaTypAJIbHBIX YUCEN

1.8

Pemate MPAKTUKO-OPUCHTUPOBAHHLIC 3ada4M, CBA3AHHBIC C
OTHOIIICHHUCM  BCJIIMYHH, MPONOPHUOHAIIBHOCTHIO  BCJIMYHH,
MpOoHCHTAMU, UHTCPIPCTUPOBATL PC3YJIbTAThI PCIICHUA 3aAd4 C
YUueTOM OFpaHquHHﬁ, CBs3aHHBIX Cco CBOMCTBaMU

paccMaTpuBaeMbIX 00BEKTOB

AnreGpanydeckue BbIpaKeHUs

2.1

Hcnonp3oBaTh anre6panqecxy}0 TCPMHUHOJIOTHIO 1 CUMBOJIUKY,

IMPUMCHATH €€ B IIPOICCCC OCBOCHUA y‘{€6HOFO MaTcpuajia

2.2

HaXOI[I/ITB 3HA4YCHUA 6YKBCHHLIX BBIpa}KCHI/Iﬁ IMpu 3aJaHHBIX

3HAYCHUAX IICPCMCHHBIX

2.3

BrimonHaTh mpeodpa3oBaHusl METOTO BHIPAKEHUS B MHOTOUYJICH

IPUBEICHUEM TI0IO0OHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK

2.4

BpINOJIHATE yMHOXXEHME OJHOYIEHA HAa MHOIOWIEH U
MHOTOWIEHAa HAa MHOTOWICH, MPUMEHSATh (OPMYINBI KBajpara

CyMMBI U KBaJIpaTta pa3HOCTH

2.5

OcyliecTBasATh Pa3OKEHUE MHOTOWIEHOB HAa MHOXKUTEIU C
MOMOIII0  BBIHECEHHUS 32 CKOOKM OOIIEero MHOKHUTENS,
TPYNIUPOBKH CIIaraeéMbIX, MPUMEHEHUsST (OPMYII COKPAIIEHHOTO

YMHOKCHHA

2.6

[IpumensTs npeoOpa3oBaHUs MHOTOYJIECHOB JUISl  PEIICHHS




Pa3IMYHBIX 3aaa49 W3 MATCMATHUKH, CMCXKHBIX IIPCAMCTOB, M3

peabHON NIPaAKTUKU

Hcnonp3oBaTh  CBOMCTBA  CTENEHEW C  HATypaJIbHBIMHU

2.7
MOoKa3aTesIMU JIJIsl MPe0Opa30BaHUsl BRIPAKCHUI
3 VYpaBHEHUS U HEPABEHCTBA
Pemarts nuHElHbIE YpaBHEHUS C OAHOW NEPEMEHHOMN, MPUMEHSS
3.1 MpaBWIa MEPeX0ia OT UCXOJHOTO YPABHEHUS K PABHOCWILHOMY
eMy. [IpoBepsITh, ABISETCS U YUCIO KOPHEM YPaBHEHUS
[IpumensTs Tpaduyeckue METOABl MPU PEHICHUU JTUHEWHBIX
3.2
YpPaBHEHUN U UX CUCTEM
23 [Togbupare mnpuMepbl Map YHCEIN, SBISIONIUXCS pelIeHUEeM
JIMHEVUHOTO YPaBHEHUsI C JBYMsI IEPEMEHHBIMU
Ctpoutrhb B KOOPJAWHATHOM IUIOCKOCTH TpaduK JHWHEHHOTO
3.4 yYpaBHEHHSI C JBYMS TE€PEMEHHBIMH; TMOJIB3YSICh Tpadukom,
IIPUBOJIUTH IIPUMEPBI PELICHUS YPABHEHUS
3 Pematre cucrembl JBYX JMHEHWHBIX YPAaBHCHUW C JIByMS
D
NEPEeMEHHBIMU, B TOM YHCIie Tpaduuecku
CocTaBiIiTh M pelIaTh JUHEWHOE YpAaBHEHHE WIH CHCTEMY
3.6 JIMHEVHBIX YPABHEHUN 110 YCJIOBHIO 3aJa4d, UHTEPIIPETUPOBATH
B COOTBETCTBUM C KOHTEKCTOM 3aJa4M MOJYYEHHBIA PE3yJIbTaT
4 Koopaunate! u rpadpuku. @yHkunu
N306paxkath Ha KOOPAWHATHOMN IPSIMOM TOYKH,
4 COOTBETCTBYIOIIME 33JaHHBIM KOOpPJAWHATAM, JIy4H, OTPE3KH,
A

HHTCPBAJIbI, 3aIIMChIBATDh YHUCJIOBBIC IMPOMCIKYTKH Ha

anreOpanyecKoM sI3bIKe




4.2

OtMmeuaTh B KOOpI[HHEITHOfI IINIOCKOCTH TOYKH IIO 3aJdaHHBIM

KOOpAMHATaM

4.3

Crpoutb rpaduku JHUHEWHBIX QyHKUUHA. CTpouTh Trpaduk

dyncumn y = |x

4.4

OnuceiBaTh € NOMOLIBIO (PYHKIUH H3BECTHBIE 3aBUCUMOCTH
MEXIy BEIMYMHAMHU: CKOPOCTb, BpPEMs, PACCTOSIHUE, IEHY,
KOJIMYECTBO, CTOMMOCTb, MPOU3BOJUTEIHLHOCTh, BpeMs, 00bEM

paboThI

4.5

HaXOJII/ITB 3HAUYCHHUC (1)YHKIII/II/I IO 3HAYCHUIO €C apIryMCHTA

4.6

[lonumate rpaduueckuit crnoco0 MpEeACTaBICHHUS W aHaIU3a
uH(pOpMaIINK, U3BJIEKATh U HHTEPIIPETUPOBATH HH(OPMAITUIO U3

rpaduKOB peabHBIX MPOIIECCOB U 3aBUCUMOCTEN

BGpOHTHOCTB H CTaTUCTHUKA

5.1

Uurate uWHPOpMAIMIO, TPEACTABICHHYI0 B TaOnMIax, Ha
auarpamMmax, MpeICcTaBisITh AaHHBIC B BHUJE TaOJHI], CTPOHTH
auarpaMMbl - (CTOJOMKOBBIE (CTOJIOYATBIE) W KPYroOBBIE) TIO

MaccHUBaM 3HAUEHUU

5.2

OnuceIBaTh U HHTCPIIPCTUPOBATDH PCAJIbHBIC YUCJIIOBBIC JAHHBIC,

Ipe/ICTaBlIeHHbIC B TAOMUIIAX, HA TUarpaMmax, rpadukax

5.3

Hcnonb3oBaTh 111 ONKMCAHUS  JAHHBIX CTAaTUCTUYECKUE
XapaKTePUCTUKHU:  cpeaHee  apupMETHYECKOEe, MeEJIHaHa,

HauOOJIbIIIee U HAaUMEHBIIIEEe 3HA4YCHUA, pasMax

5.4

Nmerp mpencraBieHne O CIy4allHOM W3MEHYMBOCTH HA
npuMepax IeH, (PU3NYEeCKUX BEIUYHH, AHTPOMOMETPUUYECKUX

JaHHBIX, HUMCTb npcaACTaBJICHUC (0 CTAaTUCTHUUYECKOM




YCTOWYUBOCTHU

I'eomerpus

6.1

Pacno3snaBath  HM3y4EeHHBIE r€OMETPUYECKHE burypsi,
ONpENENATh HX B3aUMHOE PpaCIOJIOKEHHE, HM300pakaThb
reOMETpUYECKUEe (QUTYpbhl, BBINOIHITh YEPTEKHU IO YCIOBUIO
3agaun. VM3mMepsATh JIMHEHHbIE W YIJIOBbIE BEIMYMHBL. Pemiars

3a1a49M Ha BBIYUCJICHUC TJIMH OTPEC3KOB U BCJIIMYNH YITIOB

6.2

Hlenate rpyOyr0 OIICHKY JIMHEHHBIX U YIJIOBBIX BEIUYHH
PEAMETOB B pealibHOM KU3HU, PA3MEPOB IPUPOIHBIX OOBEKTOB.

Paznmuuarsn PasMCEpPLI 3TUX 00BEKTOB IO MopAAKY BCIIMYNHBI

6.3

CTpOI/ITB YCPTCIKU K TCOMCTPUICCKUM 3a/la4aM

6.4

ITonp3oBaThCs IMIpU3HaKaMHn PaBCHCTBA TPCYIr'OJIbHUKOB,
HCIIOJIBb30BaTh IMPpU3HaKN u CBOMCTBaA paBHO6€I[p€HHI>IX

TPCYIOJIbHUKOB IIpU pCHICHUHA 3a/1a4

6.5

[IpoBOIUTE JIOrMYECKUE PACCYKAECHUS C HCIOJIb30BAHUEM

T€OMETPUYECKUX TEOPEM

6.6

ITonb30BaThCs  MOpU3HAKAMKU  PABEHCTBA  MPSMOYTOJIBHBIX
TPEYTrOJbHUKOB, CBOMCTBOM MEIWAHbl, MPOBEICHHOW K
TUIOTEHY3€ TMPAMOYTOJBHOTO TPEYrOJbHUKA, B PEIICHUU

I'COMCTPHUUICCKHUX 3a/1a4

6.7

OnpenensaTy NapauiebHOCTh MPAMBIX € TIOMOIIBIO YTJIOB,
KOoTOpple  oOpazyer ¢ HUMH  cekymas. Omnpenensrsb
MAPALICITBHOCTh MPSAMBIX C MIOMOIIBIO PABEHCTBA PACCTOSIHUM OT

TOYEK OJHOW MPSIMOM JI0 TOYEK APYTroMl MPIMO

6.8

Pemate 3agaun Ha KiaeTyaTon Oymare




6.9

[IpoBOAUTH BBIYMCIIEHUS U HAXOJUTh YHMCIIOBbIE M OYKBEHHbIE
3HAYEHHUs YIVIOB B FTEOMETPUYECKUX 3a7a4yax ¢ UCIOJIb30BAHUEM
CYMMBI YTIJIOB TPEYIOJIbBHUKOB W MHOI'OYT'OJIBHHUKOB, CBOWCTB
yriaoB, oOpa30BaHHbIX NPH MEPECEUEHUHU JIBYX NapalIeNbHBIX
IpsAMBIX  cekylled. Pemars mnpaktudyeckue 3agayd  Ha

HaXOXJICHUC YTJIOB

6.10

Brnanerp NOHATHEM TIE€OMETPUYECKOIO MECTAa TOYEK. YMETh
ONpeaeNsTh OUCCEKTPUCY yIila U CEPEIUHHBIN MEePIEeHIUKYISP K

OTpE3KYy KaK reOMETPUYECKHUE MECTa TOUEK

6.11

(DopMyHI/IpOBaTB OIIPCACICHUA OKPYKHOCTH W Kpyra, XOpAbl U
AUaMETpa OKPYKHOCTH, ITIOJb30BATHCA UX CBOMCTBaMH. YMETh

IMPUMCHATH OTHU CBOMCTBA IIpyu pCUICHNUH 3a1a4

6.12

Brnagets  moHATHMEM ~ ONUCAaHHOM  OKOJO  TPEYroJibHUKA
OKPYXHOCTH, YMETh HaxoauTh ee MeHTp. lloap3oBaTbes
dakTaMu O TOM, YTO OHCCEKTPHUCHI YIJIOB TPEYrojJbHUKA
NEPECEKAIOTCA B OJHOM TOYKE, U O TOM, UYTO CEpPEIUHHBIC
NEPIEHAUKYISPHl K CTOPOHAM TPEYTroJbHUKA TEePeceKaroTcss B

OJHOU TOYKE

6.13

BianeTp noHsTHEM KacaTenbHOW K OKPYKHOCTH, MOJIB30BATHCSA
TEOPEMOU O NEPINEHIMKYJISPHOCTH KacaTebHOM W pajauyca,

IMPOBCACHHOI'O K TOYKE KaCaHHA

6.14

[Tonp30BathCs MPOCTEUILINMU r€OMETPUYECKUMHU

HCPABCHCTBAMM, IIOHUMATh UX HpaKTI/I“IeCKI/Iﬁ CMBICJI

6.15

[IpoBOANT, OCHOBHBIE T'€OMETPUYECKHE IOCTPOCHUSI C

MIOMOUIBIO IUPKYJISI U TUHEUKH

[IpoBepsiemble 31eMeHTHI coepkanus (7 Kiacc)




Kox

[IpoBepsieMblii JIIEMEHT COIEPKAHUS

1 Hucna v BEIYUCIEHUS

Hpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXO] OT OAHOU (OPMBI
1.1 3anucu apobei k apyroil. [loHsTHE palMOHAIBHOIO 4YMCiia, 3aIUCh,

CpaBHEHHE, YIIOPSIOYMBAHUE PAIIMOHATIBHBIX YUCE

Apudmernyeckue AEHUCTBUSA C pallMOHAJbHBIMU 4HcliaMd. Pemenue
1.2

3a/lay U3 peaybHON MPAKTUKHU Ha YacTH, Ha IpoOu

Crenenb C HaTypajibHBIM noKasareseM: ornpeJeseHue,
1.3 npeoOpa3oBaHUE BBIPAKEHUI HAa OCHOBE ONpEIEICHUs, 3aluch

OOJBIINX YHUCE

[IpouieHThl, 3amuch TPOLEHTOB B BUAE JpoOW M JApOOH B BHJE
1.4 npoueHTOB. Tpy OCHOBHBIE 3a/lauyM Ha MPOLICHTHI, PEIICHUE 3a]1a4 U3

peanbHON MPaKTHKU

[IpuMeHeHnEe NpPU3HAKOB NEIMMOCTH, PA3JI0KEHUE HA MHOKHUTEIH
1.5

HATypaJIbHBIX YUCE

PeanpHbie 3aBUCMMOCTH, B TOM UHCJIE TMpsaAMas # oOpaTHas
1.6

IPOMOPUUOHATIBHOCTH
2 AnreOpandeckue BbIpaKEHUS

[lepemeHHBIE, YHCIIOBOE 3HAUYCHUE BBIPAKECHUSA C IEPEMEHHOM.
2.1

JlommycTuMBble 3HAaUEHHS IEPEMEHHBIX

[IpencraBienne 3aBUCUMOCTH MEKIYy BEIMUYMHAMH B BUAE (HOPMYIIBL.
2.2

Beruuciienns no ¢popmynam

[IpeobGpa3zoBaHne OYKBEHHBIX BBIPAKEHUH, TOXIAECTBEHHO paBHBIE
2.3

BBIPAKCHUA




2.4

CBoiicTBa CTENEHH C HATYypaJbHBIM MOKa3aTelieM

Opnounensl W MHorouwjeHnl. CteneHsr MHorowieHa. (CroxkeHue,

2.5

BbIUMTAHUE, YMHOKEHUE MHOT'OUYJICHOB

@opMyJibl COKpPAIIEHHOTO YMHOKEHHMS: KBaJpaT CyMMbl M KBaJpaT
2.6 pa3zHoctu. @opMmylia pa3HOCTH KBaApaToB. Pa3iioxkeHrne MHOTOUJIEHOB

Ha MHOXKUTEN
3 YpaBHeHUs

VYpaBHeHUe, KOpeHb YpaBHEHHUs, TpaBwia MpeoOpa3oBaHUs
3.1

ypaBHEHMsI, pABHOCUJIILHOCTh YPaBHEHUI

JIuHeliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, YMUCIO KOPHEU
3.2

JUHENHOr0 YpaBHEHUS, PEIICHUE JIMHEHHBIX YPaBHEHUN

CocraBieHue ypaBHEHUH IO YCIOBHIO 3a/lauu. PelmeHne TeKCTOBBIX
3.3

3a/lay ¢ TOMOUIBIO0 YpPaBHEHHI
3.4 JluneliHoe ypaBHEHHE C IByMS NIEPEMEHHBIMU U €T0 Tpaduk

Cucrema JByX JHMHEHHBIX YpaBHEHUN C JBYMsl TI€PEMEHHBIMHU.
3.5 Pemiennie cucrem ypaBHEHHMI CIIOCOOOM TMMOJCTaHOBKHU. [Ipumepsl

pELIeHNs TEKCTOBBIX 33J1a4 C IIOMOLIbIO CUCTEM YPABHEHHM
4 Koopnunate! u rpaduku. OyHKIIUN
4.1 Koopannara Touku Ha npsMoi

UucnoBble mNpomMexyTku. PaccTosiHue Mexay [ABYMSI TOYKaAMHU
4.2

KOOPAMHATHOU NIPSMOU

[IpssmoyronbHast cucteMa koopauHat, ocu Ox u Oy. Abcuucca u
4.3

opauHaTa TOYKH Ha KOOpHHHaTHOﬁ IIIIOCKOCTH




4.4

[Ipumepsl rpadukoB, 3agaHHbBIX (opmyiramMu. Ytenue rpadukoB

pEAIBHBIX 3aBUCUMOCTEN

4.5

[Honstue pynkuuu. ['papuk Gynkuun. CroiicTBa GyHKUUN

4.6

Jluneitnas ¢pynkuus, ee rpapuk. ['padux pyHkuum y = [X|

4.7

I'paduueckoe pernieHue JTUHEHHBIX YPaBHEHHM U CUCTEM JIMHEHHBIX

YpaBHEHUH

BepOHTHOCTB Hn CTaTUCTHKA

5.1

[IpencraBienue naHHBIX B BUAE TaOJUI, JguUarpaMm, IpaduKoB.
3anonaHeHue Tabaull, YTeHUE U OCTPOEHUE JUarpaMm (CTOJIOUKOBBIX
(cronbyaThiX) U KPYroBbiX). UTeHne rpaduKoB peasbHbIX MPOIIECCOB.
W3Bneuenne nHpopManuu U3 AuarpaMMm M TadJInll, UCTIOJIb30BAHUE U

HHTCPIIPETAINA JaHHBIX

5.2

OnucarenbHas CTaTHUCTHKA: CpCaHECC apI/I(i)MeTI/I‘IGCKOG, MCaHaHa,
pasmax, HauOoJIbIIece W HAaWMEHbIIEE 3HAUCHMS Ha60pa YN CJIOBBIX

naHHbIX. [I[pumepsl cilydailHOM U3MEHYUBOCTHU

5.3

CnyJaitHplii  dKCnepuMeHT (ONBIT) W ClIy4yallHOe  COOBITHE.
BepostHocth M yactoTa. Ponb MamoBEpOSTHBIX M IMPaKTHUYECKU
JIOCTOBEPHBIX COOBITUH B MNpHpoAe W B oOmecTtBe. MoHeTa

UTpaJIbHASI KOCTh B TEOPUU BEPOATHOCTEM

5.4

I'pad, Bepmmua, pebGpo. Crenens BepmuHbL. Yucno pebdep u
CyMMapHasi CTeNeHb BepmuH. [IpeictaBieHue o CBSI3HOCTH Trpada.
Henu w mukael. [lytm B Tpadax. O6xom rpada (SHIEpOB IMMyTh).
[IpencraBnenne o0 opueHTHpoBaHHOM Tpade. Pemenume 3amau c

MOMOIIbI0 TpadoB

I'eomerpus




Hauvanenblie nouaTus reometpun. Touka, mpsimMasi, OTpE30K, Jy4. YTOJL.

Bunbr yrnos. BeprukanbHble U CMEXHBIE YIJIbl. bUccekTpuca yria.

6.1

Jlomanasi, MHOTOYTONBHUK. [lapamienbHOCTh U NEPHIEHANKYISIPHOCTD

IPSMBIX

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBa OCEBOM CHMMETPHHU.
6.2

[IpuMepbl CUMMETpPHUH B OKPYIKAIOIIEM MUPE

OCHOBHBIE TOCTPOEHHS C TOMOLIBIO LHMPKYJId U JIMHEUKHU.
6.3

Tpeyronasnuk. BricoTa, Meanana, OuccekTpuca, uX CBOMCTBA

PaBHOOEeApEeHHBIN U PaBHOCTOPOHHMM TpeyroibHuKH. HepaBeHCTBO
6.4

TPEYroJbHUKA

CBolicTBa U MPU3HAKK PABHOOEIPEHHOrO TpeyroyibHUKa. [Ipu3Haku
6.5

PaBEHCTBA TPEYTOJIBHUKOB

CBoiicTBa W NpPU3HAKK MapajuleNbHBIX HpsAMbIX. CymMma yrioB
6.6

TpeyrojibHuKa. BHenHue yriel TpeyrojabHUKa

[IpssMoyTONBbHBIN TpeyronbHUK. CBOMCTBO MEIUAHBI TPSMOYTOJILHOIO

TPEYroJbHUKa, MPOBEACHHOM K TUINOTeHy3€. lIpu3Haku paBeHCTBa
6.7

IPSMOYTOJIBHBIX TPEYrOJIBHUKOB. [IpSMOYrONBHBIA TPEYTrOJBbHUK C

yriaom B 30°

HepaBeHncTBa B reoMeTpuM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO
6.8 O JITMHE JIOMaHOH, TeopeMa O OOJbIIeM yriie W OOJbIIEH CTOPOHE

TpeyroJibHuKa. [leprnenauKyssap u HaKJIIOHHas

I'eomerpruueckoe Mecto TOouek. buccekTpuca yriia M CepeauHHBIN
6.9

NEPHNEHIUKYJISP K OTPE3KY KaK TEOMETPHUUECKUE MECTA TOUEK

OKpyXHOCTh U KpYI, XOpJla W JIHAMETP, UX CBOMCTBa. B3anmmHoe
6.10

pacnonoKEeHUE OKPYKHOCTH M mpsiMoi. KacatenpHast u cexymas K




OKPYKHOCTH

6.11

OKpyXHOCTh, BIMCaHHas B YyIOJ.

OKPY’KHOCTH TPEYTOJIbHUKA

Brmmcannagd wu  onucadHHas
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