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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma no marematuke st ooygaronuxcst 5—9 knaccoB pazpaboTaHa Ha
ocHoe ®I'OC OOO. B nporpamme 1o MaTeMaTUKE YUYTEHBI UJEU U TOJOKECHHS
KoHnenmmu pa3Butus MaTeMaTH4ecKoro oopazoBanus B Poccuiickoit denepanumu.

[IpenmMeToM MaTeMaTHKHU SBIAIOTCS (yHIaMEHTAIbHBIE CTPYKTYpPBHI HAIIETO
MUpa — TMPOCTPAHCTBEHHBbIE (QOPMBI M KOJIUYECTBEHHBIC OTHOLICHHUS (OT
MPOCTEUIINX, YCBAMBAEMbIX B HEMOCPEJACTBEHHOM OMbBITE, JO JOCTATOYHO
CIIOXHBIX, HEOOXOJUMBIX JUJII Pa3BUTHS HAYYHBIX U MPUKIAJHBIX HJEH).
MatemMatuyeckue 3HaHUSI OOECIEUYMBAIOT MMOHMMAHUE MPUHIUIIOB YCTPOWCTBA U
UCIIOJIb30BAHUSI COBPEMEHHOM TEXHHKH, BOCIPHUSITHE W  HHTEPIPETALHIO
COLIMAJIbHOM, 9KOHOMUYECKON, TOJUTUYECKON HH(POpMAIIMU, JalOT BO3ZMOMXKHOCTb
BBITIOJIHATH PACYEThI M COCTABJIATH AJITOPUTMBI, HAXOJIUTh U MPUMEHSTH (OPMYJIbI,
BJIAJETh MPAKTUYECKUMH NPUEMAMH T€OMETPUUYECKUX M3MEPEHHN M MOCTPOEHUH,
YUTaTh HHPOPMALIHIO, IPEACTABICHHYIO B BUAE TaO0JIML, AUAarpaMM U IrpaduKoB,
JKUTh B YCIIOBHUSX HEONPENEIEHHOCTH W IMOHUMATh BEPOSITHOCTHBIA XapakTep
CITy4aliHbIX COOBITUM.

N3yuenue mareMaTUKu (GOPMHUPYET y 00yHAIOIIUXCS MATEMAaTHUYECKUI CTUIIb
MBIIUICHUS, TPOSBISIIOUIMACA B ONPENEIEHHBIX YMCTBEHHBIX  HaBbIKaX.
OOyuaroniyecs 0CBauBalOT TAKUE MPUEMBI U METOAbI MBILUICHUS, KAK UHIYKIHUS U
JeAyKlus, 000OIIeHHe M KOHKpETH3alus, aHalu3 U CHHTE3, KilacCUpUKauusi U
cucTeMarusauus, adcTparupoBaHue U aHanorus. OOBEKTbl MaTeMaTHYECKUX
YMO3aKJIIOYEHUH, TpaBUia HMX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOCHHM, CIOCOOCTBYIOT BBIpaOOTKE yMeHUs (OpMYIUPOBATH,
O00OCHOBBIBaTh U JOKa3bIBaTh CYKJICHHUS, TEM CaMbIM pPa3BUBAIOT JIOTHYECKOE
MBIIIIEHHUE. N3yuenue MaTEMaTUKH oOecrnieunBaeT (dopMupoBaHue
AITOPUTMHYECKON KOMIIOHEHTBI MBILIIEHHS M BOCIIUTAHUE YMEHHUM J€HCTBOBATH 110
3aJIaHHBIM aJITOPUTMaM, COBEPILIEHCTBOBATh U3BECTHHIE U KOHCTPYHPOBATH HOBHIE.
B mporecce pemieHus 3aga4 — OCHOBOM Yy4ueOHOM JESTENIBHOCTH Ha YpOKax
MaTE€MaTUKH — Pa3BUBAIOTCA TBOPUECKAsl U MPUKJIAJHAS] CTOPOHBI MBIIILIEHUS.

OOyueHue MaremaTtuke JaET BO3MOXKHOCTh pa3BUBATH Yy OOYyYarolIUXCs
TOYHYIO, pallMOHAIbHYIO U MH(DOPMATUBHYIO pedyb, YMEHHE OTOMpaTh HamOoJiee
MOAXO/SIINE S3bIKOBBIE, CHMBOJMYECKUE, Tpa)uueCcKue CpeICTBA AJIs BhIPAKEHUS
CYKICHHUI U HATJSAHOTO UX MPEICTaBICHHUS.

[Tpu n3yueHun MaTeMaTHKU OCYLIECTBIIIETCS 00111ee 3HAKOMCTBO C METOAaMHU
NO3HAaHUSA JEUCTBUTEIBHOCTH, NPEACTABICHUSIMH O TNPEIMETe U  METOJax
MaTEeMaTUKH, UX OTIMYHH OT METOJOB JPYTMX E€CTECTBEHHBIX M T'YMaHUTAPHBIX
HayK, 00 OCOOCHHOCTSX MPUMEHEHHMs] MaTEeMaTHKU MJisl pPEUIeHHs Hay4HbIX U
MPUKIIATHBIX 3371a4.

[IpuopuTeTHBIMU 1ENISIMU O0yUEHUSI MaTeMaTHKe B 5—9 Kilaccax sIBISIOTCS:

dbopMHpOBaHUE LIEHTPAIbHBIX MATEMATHUYECKUX MOHATUNA (YUCIO, BEIIMYUHA,
reoMeTpuieckas purypa, nepemMeHHasi, BEpOsSITHOCTb, (DYHKITHS), 00ECTICUNBAIOIINX
IPEEeMCTBEHHOCTh U NEPCIEKTUBHOCTh  MaTeMaTHYECKOTro  0Opa3oBaHUs



oOy4Jaronuxcsi; MoJiBeIeHHe OO0ydYarolMXCcs Ha JIOCTYNMHOM Ui HMX YPOBHE K
OCO3HAHUIO B3aMMOCBS3M MAaTEMaTUKH M OKPY’KAIOIIEro Mupa, MHOHUMAaHHE
MaTeMaTHKH KaK 4acTu OOIIeH KyJIbTyphl YEIIOBEUECTBA,

pa3BUTHE UHTEIUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yJaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEI0BATENbCKUX YMEHUI, KDHTHYHOCTH
MBIIUIEHUS, UHTEpPECa K U3YUEHUIO0 MaTEMATHUKH;

dbopmupoBanrne (QPyHKIIMOHAIBHON MaTEMaTHYE€CKOW TI'PaMOTHOCTH: yMEHHS
pacno3HaBaTh  MPOSIBJICHUS ~ MAaTeMaTHMUYECKUX  MOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEANbHBIX KU3HEHHBIX CUTYAlUSAX U MPU U3YYCHUU APYTUX
y4eOHbIX  TMPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
bopMyIUpOBaTh UX HA SI3bIKE MATEMATUKU U CO3/1aBaTh MaTeMaTUYECKUE MOJIEIH,
MIPUMEHSITh OCBOEHHBI MaTEMAaTHUYECKUW armapar Juisl PElIEHUs] TMPaKTUKO-
OpPUEHTUPOBAHHBIX 33/1a4y, MHTEPOPETUPOBATh M OLECHUBATh IOJYYECHHBIC
pE3ybTaThI.

OCHOBHBIE TUHUH COAEP/KAHUSA IPOTPaMMBI IO MaTeMaTUKe B 5—9 kiaccax:
«Yucnma u  BbIUMCHEHUS», «Aaredpa»  («Anredpanueckue  BBIPAKEHUA,
«YpaBHeHHsI W HepaBeHCTBa»), «DyHkuum», «I'eomerpus» («I'eomeTpuueckue
(burypsl 1 ux cBOKMCTBa», «M3MepeHne reOMETPUUECKUX BETMUUHY ), « BeposTHOCTH
U CTAaTUCTUKa». JlaHHbIE JIMHUM pa3BUBAIOTCS MApPAUIETBHO, Kaxkaas B
COOTBETCTBHUH C COOCTBEHHOM JIOTMKOM, OJTHAKO HE HE3aBUCUMO OJHA OT APYTroi, a
B TECHOM KOHTAaKT€ U B3aUMOJICHCTBUHU.

CopnepxaHne IporpaMMbl IO MaTeMaTHKE, PacHpeleia€éHHOE IO IoJaM
o0y4eHHUs, CTPYKTYpHPOBAHO TaKUM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM,
MPUHITMITHATBHBIM BOIIPOCaM O0ydaromuecss o0pamaiuch HEOHOKPATHO, YTOObI
OBJQJICHUE MAaTEeMaTUYECKMMHU TIOHSATHUAMU M HABBIKAMU OCYIIECTBISIOCH
NOCJIEI0BATENBHO U MOCTYIATENIBHO, C COOIIOICHUEM MTPUHIIUIIA IPEEMCTBEHHOCTH,
a HOBBIE 3HAHUS BKJIIOYAIKCH B OOIIYIO CUCTEMY MAaT€MAaTUYECKHUX MPEACTaBICHUM
oOyyJarommxcsi, pacmupsiss u yrayosnss e€, oOpa3ys MNpOYHbIE MHOXKECTBEHHBIC
CBSA3H.

B coorBerctBun ¢ ®I'OC OOO wmaremMaruka SBISETCS 00s3aTEIbHBIM
y4eOHBIM MPEAMETOM Ha YPOBHE OCHOBHOTO 00111ero oOpa3zoBanus. B 5-9 knaccax
MaTeMaTrKa TPaJAUIIMOHHO U3y4aeTcs B paMKax CIEAYIOIIHNX YUYEOHBIX KypCOB: B 5—
6 krmaccax — Kypca «Marematuka», B 7-9 Kiaccax — KypcoB «Anredpay,
«I'eomeTpusd» u « BEpOATHOCTh M CTATUCTUKAY.

OOmiee 4YMCIO 4YacoB, PEKOMEHIOBAHHBIX MJIi M3YyYEHUs MaTeMaTHKU
(6a30BBIN yPOBEHH) Ha YPOBHE OCHOBHOTO 00IIero oOpa3zoBanus, — 952 daca: B 5
ki1acce — 170 yacoB (5 yacoB B Hezento), B 6 kinacce — 170 yacoB (5 yacoB B HEZIEIIO),
B 7 kinacce — 204 4daca (6 yacoB B Henento), B 8 kiacce — 204 yaca (6 yacoB B
Heneno), B 9 kiacce — 204 yaca (6 4acoB B HEJIEIIO).



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA IIPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3ydyeHne wMaTeMaTMKU Ha YPOBHE OCHOBHOTO OOIIET0 0OOpa3oBaHHs
HAIpPaBJICHO Ha JOCTIKEHHE OOYYalOIMIMMUCS JMYHOCTHBIX, METANpPEAMETHBIX U
pEeIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB OCBOCHUS YUYEOHOTO MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE Ppe3yJbTaThl OCBOCHHMS IPOIPaMMBbl [0 MaTEMaTHKE
XapaKTEPU3YHOTCS:
1) maTpuoTHMyYecKoe BOCHHUTAHME: IPOSBICHUEM HHTEpEca K IPOIUIOMY H
HACTOSIIIEMY POCCUMCKON MaTEMaTUKHU, [IEHHOCTHBIM OTHOILIEHHUEM K JTIOCTHKEHUAM
POCCUMCKMX MAaTeMaTUKOB M  POCCHHWCKOM MAaTeMaTWYECKOW IIKOJBL, K
MCITOJIb30BAHUIO ATUX JIOCTHKEHUH B APYTUX HAyKax M MPUKIAIHBIX chepax;
2) rpaskIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:
TOTOBHOCTBIO K BBINOJHEHUIO 00513aHHOCTEN TpakAaHNHA U peaju3alliy ero Mnpas,
IPEACTABICHUEM O MAaTeMAaTHYECKMX OCHOBaX (YHKUMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYp, SIBICHHMU, MPOIEAYp TPa’kKJaHCKOTO oOIlecTBa (Hampumep, BHIOOPHI,
ONPOCHI), TOTOBHOCTBIO K OOCYXKIEHUIO 3THYECKUX MPOOJEM, CBSI3aHHBIX C
IPaKTUYECKUM IPUMEHEHUEM JOCTHKEHUH HAayKd, OCO3HAaHHEM BaKHOCTHU
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;
3) TpyaoBoe BOCHIMTAHHE: YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PpELICHUU
IPaKTUYECKHUX 3aJ1a4 MaTEMaTUYeCKOW HaIpaBJIECHHOCTH, OCO3HAHWEM Ba)XHOCTHU
MaTeMaTHYeCcKoro oOpa3oBaHUsl Ha MPOTSHKEHUU BCEH JKM3HU JJIsl yCIIELIHOU
npo(eCCUOHANBHOM  JIEATENbHOCTH U PAa3BUTHEM HEOOXOAMMBIX  YMEHUH,
OCO3HAHHBIM BEIOOPOM M IOCTPOEHUEM MHIUBUTYIbBHON TPAEKTOPUH 00pa30BAHMUS
YU OKU3HEHHBIX IUIAHOB C YYE€TOM JIMYHBIX HWHTEPECOB U  OOIIECTBEHHBIX
noTpeOHOCTEH;
4) 3cTreTMYecKoe BOCIHMTAHME: CIOCOOHOCTBIO K 53MOLMOHAJIBHOMY U
ACTETUYECKOMY BOCIPHUSTHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a7ay, PEUICHUH, pacCyX JACHHM, YMEHUIO BUIECTh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;
S) UeHHOCTHM HAYYHOI0 TNO3HAHUS: OpUCHTAUUEH B JCATEIBHOCTA HA
COBPEMEHHYIO CUCTEMY HayUYHBIX MPEACTAaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS YEJIOBEKA, MPUPOABI U OOIIECTBA, IOHUMAHUEM MaTEeMaTHUYEeCKON HAyKd
KaK cepbl 4eI0BEYECKOMN JIeATEIbHOCTH, STANlOB €€ Pa3BUTUS U 3HAUMMOCTH TS
pa3BUTHS LMBUJIM3ALMH, OBJAJCHUEM SI3BIKOM MAaTEMaTUKA W MaT€MAaTHYECKOU
KYJbTYpOI KaKk CpEeICTBOM NO3HAHUS MHUPA, OBJIAJICHUEM MPOCTEHIIIMMHU HaBBIKAMHU
UCCJIEI0BATENbCKON NeATEIbHOCTH;
6) ¢usuyeckoe BocnuTaHMe, (OPMHPOBAHUE KYJbTYPbI 310POBbA H
IMOUMOHAIBHOIO 0J1aronoJy4usi: TOTOBHOCTBIO MPUMEHITh MaTEMaTUYECKUE
3HaHMST B MHTEpPEcax CBOEro 3/0pPOBbS, BEIEHHUSA 3I0pOBOro o0pasza >KU3HU



(310pOBOE NMUTaHUE, COATAHCUPOBAHHBIA PEXUM 3aHATUN U OTAbIXA, PETYJSpHAs
¢duznyeckas akTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKa peIieKCHU, TPU3HAHUEM
CBOETO IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa JAPYyroro 4eJoBeKa;

7) 3K0JI0OrHYeCcKOe BOCIIUTAHME: OPUEHTAMEN HA TPUMEHEHUE MAaTEMATUYECKUX
3HAHUM A0 peleHust 3a7ad B O0JIACTM COXPAHHOCTH OKpY’Karollel cpensl,
IUIAHUPOBAHUS TIOCTYIIKOB M OLEHKM MX BO3MOXKHBIX IOCIEICTBHMA ISt
OKpY’Kalolled cpenbl, OCO3HAHWEM TIJI00AJbHOIO XapakTepa 3KOJIOIMYECKHX
po0JieM U IyTel UX peleHus;

8) ajanTanus K N3MEHAIOUIUMCS YCJI0BUAM COLMAJBHON U NPUPOAHOM Cpeabl:
TOTOBHOCTBIO K JIEUCTBHSM B YCIIOBUSAX HEONPEAEIEHHOCTH, OBBIILICHNUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Ye€pe3 NMPAKTHUECKYIO AEATEIbHOCTh, B TOM UUCIIE YMEHUE
YUUTBCA Yy JPYTHX JIIOJEd, MPUOOpEeTaTh B COBMECTHOM JEATEIbHOCTH HOBBIE
3HAHMS, HABBIKM M KOMIIETEHIIMU U3 ONBITA JPYTHUX;

HEO0OXOIMMOCThIO B (POPMHPOBAHNN HOBBIX 3HAHUI, B TOM 4ucie (HOpMyJIMpPOBaTh
WU, TOHATHUS, TUNOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHCIE paHEe He
U3BECTHBIX, OCO3HABaTh AE(QUUUTHI COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH,
IJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAILMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYallMI0 KAaK BbI30B, TPEOYIOIIMHA KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMBbIE
pemieHuss U AeUCTBUA, (POpMYJMpPOBaTh M OIEHUBATh PUCKU M TMOCIEACTBUS,
(GbopMHPOBATH OMBIT.

METAINPEIMETHBIE PE3YJIBTATDBI

B pesynbTate ocCBOSHUS MPOrpaMMBbl IO MaTEMATHUKE HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus y oOydarmierocss OyayT copMuUpoBaHbl MeTanpeaIMeTHBIC
pe3yNbTaThl, XapaKTEPHU3YIOITHECS OBJIaJICHUEM YHUBEPCATbHBIMA
MO3HABATECILHBIMU  JEHCTBUSMH,  YHHBEPCAIbHBIMH  KOMMYHHKATHBHBIMU
JEHCTBUSMH M YHUBEPCATbLHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE el CTBUS

ba3zoBble JJornueckue aeicTBUA:

BBIABJISITE M XapaKTEPU30BATh CYILECTBEHHBIE NPU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHATWUH, OTHOIIEHUH MEXIy TMOHATUSAMH, (HOPMYIHPOBAThH
OTpe/IeNICHUs TIOHATHH, yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(pUKALIUH,
OCHOBAHUS /J1s1 0000LICHUS U CPaBHEHUSI, KPUTEPUH MTPOBOJMMOIO aHAJIN3a;

BOCIpUHUMATh,  (opMynHpoBaTb W NpeoOpa3oBBIBATH  CYXKACHMUS:
YTBEpAUTENIbHbIE U OTPULIATENIbHbIC, €AMHUYHBIE, YACTHbIE U OOLINE, YCIOBHBIC;

BBISIBIIATH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEYUS B
(dakTax, NaHHBIX, HAOMIOACHUSX U YTBEPKICHUSX, MpeiaraTb KPUTEPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;



JienaTb BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

pa3dupaTh J0Ka3aTeNbCTBA MAaTEMAaTHUECKUX YTBEP)KICHUH (TpsSMble U OT
IPOTUBHOIO), NPOBOJUTH  CAMOCTOSATEIBHO  HECIOXKHBIE  JI0KAa3aTeIbCTBA
MaTeMaTH4eCKnX (DAKTOB, BHICTPAUBATh ApPTyMEHTAIUIO, MMPUBOAUTH NMPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUSI,

BbIOMpaTh CHoco0 pemieHus y4deOHOM 3amadu  (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIIEHUs, BEIOUpATh HanboJee MOIXOIAIIUN C Y4ETOM CAMOCTOSITEIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIENOBATEIbCKUM WHCTPYMEHT MO3HAHUSA,
dbopMynupoBaTh  BONPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUUE,  MpodiieMy,
CaMOCTOATENILHO YCTAaHABIIMBaTh HCKOMOE M JaHHOE, (OPMUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIMIO, MHEHUE;

IPOBOJUTH MO CaMOCTOSITEIBHO COCTaBJIEHHOMY IUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHHE [0 YCTAHOBJIEHUIO OCOOEHHOCTEN
MaTeMaTHYECKOro 00OBEKTa, 3aBUCUMOCTENH 00BEKTOB MEXTY COOOi;

CaMOCTOSITENIbHO (popMyIMpoBaTh OOOOIIEHMS W BBIBOJBI IO pe3yjbTaTam
IPOBENEHHOTO  HAOMIOJIEHUS, UCCIEIOBAaHUSA, OLEHUBaTh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTUE IMPOLECCA, a TaKKE BBIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBHUSX.

Pa6ora c nundopmanueii:

BBISIBIIAITH  HEJOCTATOYHOCTh U W30BITOYHOCTh MHGOpPMAIIMH, JaHHBIX,
HEOOXOMMBIX JJIS PEIICHUS 3a1a4H;

BBIOMpATh, AHAIM3UPOBATH, CHUCTEMATH3UPOBaTh W HHTEPIPETHPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS;

BBIOMpATh (QopMy TMpeAcTaBieHHs HWHGOpPMAMM W  WUIIOCTPUPOBATH
pelaeMble 3a/1aui CXeMaMu, IuarpaMmMmaMu, HHOU rpauKol U MX KOMOMHAIIUSMU;

OIICHUBATh HAAEKHOCT, HH(POPMAIIMM TI0 KPUTEPHUSIM, MPEIJIOKEHHBIM
YUHUTENIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBHUS:

BOCIPUHUMAThH U (OPMYJIUPOBATH CYKJIEHUSI B COOTBETCTBUU C YCIOBUAMHU U
HEJISIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U IDUCBMEHHBIX TEKCTax, [aBaTh IIOSACHEHUsS 110 XOAYy peLICHUsA 3a1auy,
KOMMEHTHUPOBATH IOJYy4YECHHBIN pE3yJIbTAT;

B XOZle 00CYX/IEeHHUs 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOIl TEeMBlI,
npoOJiemMbl, pelaeMol 3a7aud, BBICKA3bIBaThb WJEH, HAIIEJIEHHbIE Ha TIOMCK
peLIEHUs, COMOCTABIAThL CBOM CYXIEHHUS C CYXXICHUSAMMU APYTUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh Pa3iM4Me€ M CXOACTBO MO3UIMUN, B KOPPEKTHOU (opme
(opMyJIMpPOBATh Pa3HOIIACHS, CBOM BO3PAKEHMS,;



NPECTaBISITh PE3yJIbTAThl PEUICHUS 3a/1auM, YKCIEPUMEHTa, UCCIIeTOBaHUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C Y4YETOM 3ajaad
NPE3eHTALUU U 0COOCHHOCTEN ayIUTOPUH;

MOHMMATh W UCIHOJb30BaTh MPEUMYIIECTBA KOMaHIHOW W WHAWBHYaJIbHOM
paboTHI IPH PEIIEHUU YUYEOHBIX MaTEeMaTHUECKHX 3a]1aY;

NPUHUMATh IEJIb COBMECTHOM JAEATENBHOCTH, IUIAHUPOBATH OPTraHU3AIMIO
COBMECTHOI paboOThI, pacrpenessTh BUAbl pabOT, JOroBapUBaThCs, OOCYXKIaTh
MIPOIIECC B PE3YJIbTAT pabOThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acCTBOBATh B IPYIIOBBIX (hopMax paboThI (00CYXIEHHS, 0OMEH MHCHHUSIMHU,
MO3TOBBIC IITYPMbI B IPYTHE), BHIMOIHITH CBOIO YaCTh padOTHI M KOOPIUHUPOBATH
CBOHM JICHCTBHS C IPYTHUMH WICHAMU KOMaH/IbI, OICHUBATh KAY€CTBO CBOETO BKJIala
B OO0mmiA TPOAYKT TIO KpPUTEpUsM, CPOPMYITUPOBAHHBIM yYaCTHHUKAMHU
B3aMMOJCHCTBHUSL.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

CaMoopranu3anusi: CaMOCTOSITEJIBHO COCTABJATH IUIAH, AJITOPUTM PEIICHUS
3ajayu (WJIM €ro 4acTb), BBIOMpATh CHOCOO pemieHuss ¢ y4ETOM HMEIOIIHUXCS
pPECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BAapUAHThI pEUIEHUH C Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb: BJIAJETh CIIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS Ipoliecca
pe3yibpTaTa peleHusl MaTeMaTHYeCKOM 3a/1a4H;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a]a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa NEATEIBHOCTH IOCTABJICHHOW LEIU U
YCJIOBHSIM, OOBSACHATh MPUYUHBI JOCTUKEHUS WM HETOCTHXKEHHS LEIU, HAXOUTh
OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3yabTaThl OCBOCHUS IPOTPAMMBI IO MATEMATHUKE TIPEACTABIIEHBI 10
rojaM oOy4YeHHUsi B CIEAYIOIIMX pazfenax MNporpaMMbl B paMKax OTIEIbHBIX
y4eOHBIX KypcoB: B 5—6 Kiaccax — Kypca «Marematuka», B 7-9 kiaccax — KypcoB
«Anrebpay», «['eomerpus», «BeposITHOCTh U CTaTUCTHKAY.



PABOYAS IPOTPAMMA
(ID 624536)

y4ueOHOro Kypca «MaremaTuka»

U1l oOyyarommxcst 5-6 KjaccoB

INOACHUTEJIBHASA 3AIINCKA

[IpuopuTeTHBIMU 1ENISIMU O0yUEHUSI MaTeMaTHKe B S—6 Kilaccax sIBISIOTCS:

® MpojoJbKeHHE (OPMUPOBAHUS OCHOBHBIX MaTEMaTUUYECKUX TOHSATUN
(uncno, BenuUMHA, TeoMeTpuyeckas (¢urypa), 0OecreunBaroOIUX
MPEEMCTBEHHOCTh M TEPCIEKTUBHOCTh MAaTEMAaTHYECKOro OOpa3oBaHUs
oOyyaromumxcs;

® DPa3BUTHE UHTEIUICKTYaJIbHBIX U TBOPUYECKUX CITIOCOOHOCTEN 00yUaromuxcs,
MMO3HABATEIbHOM AKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHHI, MHTEpeca K
W3YUYCHHUIO MAaTEMAaTUKH;

® [I0JBEICHUE O0yYarOUUXCs Ha JOCTYITHOM JIJIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKU U OKPYKaIOIIEeT0 MUPa;

e (popmupoBanue GyHKIIMOHAIHLHON MaTEMaTUYECKON TPaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTEMaTUYEeCKHE OOBEKThI B PEAIbHBIX KU3HEHHBIX
CUTyalusaX, NMPUMEHSATh OCBOEHHBIE YMEHHS [JIsl PEIICHHS MPaKTHUKO-
OPUEHTUPOBAHHBIX 3a7a4, HHTEPIPETUPOBATH MOJTYUYEHHbBIE PE3YIbTATHI U
OLIEHUBATh UX Ha COOTBETCTBUE MPAKTUUECKON CUTYaLIHH.

OCHOBHBIE JIMHUU COAEpKaHUS Kypca MaremMaTuku B 5—6 Kiaccax —
apuQMeTHIecKas u TeOMETPUIECKasi, KOTOPhIE Pa3BUBAIOTCS MapauIeIbHO, Kaxaas
B COOTBETCTBUHU C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCHMO OJIHA OT JAPYTOM,
a B TECHOM KOHTAaKT€ U B3aMMOJECUCTBUU. TaKkke B Kypce MaTEMAaTUKU TPOUCXOUT
3HAKOMCTBO C JIEMEHTaMU ajareOpbl U ONMUCaTEIbHON CTATUCTUKHU.

N3ydenne apudmeTnyeckoro Marepuajia HaYMHAETCsl CO CUCTeMaTH3alluu U
pa3BUTUSI 3HAHUM O HATypaJbHBIX YHCIIaX, MOJYYCHHBIX HAa YPOBHE HAyaJbHOIO
oO1iero o6pazoBanus. [Ipu 3ToOM COBEPIIIEHCTBOBAHUE BHIYUCIUTEILHON TEXHUKU U
dbopMUpOBAHUE HOBBIX TEOPETHUUECKUX 3HAHUM COUYETACTCS C Pa3BUTHEM
BBIYUCIUTEILHON KYJBTYPhI, B YaCTHOCTH C OOYYEHHEM MPOCTEUIIUM IpUEMaM
NPUKUAKA U OLIEHKH PE3yJIbTAaTOB BBIUMCICHUI. M3yueHHne HaTypalbHBIX YHCEl
MpoJoKaeTca B 6 Kilacce 3HAKOMCTBOM C HayaJlbHBIMU MOHSTUSIMUA TEOPUU
JETUMOCTH.

Hauano u3ydeHuss OOBIKHOBEHHBIX W JIECATUYHBIX NpoOel OTHECEHO K 5
KJIacCy. JTO MEPBBIN ATal B OCBOCHHUH JIPOOEH, KOT/Ia MPOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMHU HJICSIMH, TTOHATUSAMHU TeMBI. [Ipu 3TOM paccMoTpeHrne 0ObIKHOBEHHBIX
npoOeit B MOJHOM OO0BEME MPEAUIECTBYET M3YUYEHHUIO ACCSATHUUHBIX IpOOEH, 4To



1EeJIeCO00pa3sHO C TOYKHM 3PEHMsI JOTMKM H3JI0KEHHsS YMCIOBOM JIMHUM, KOrza
IpaBUJia IEUCTBUMN C TECATUIHBIMH IPOOSIMHU MOXKHO OOOCHOBATH YK€ U3BECTHBIMU
QITOPUTMAMHU BBINIOJHEHUS IEUCTBUI C OOBIKHOBEHHBIMU IPOOSIMH. 3HAKOMCTBO C
JECATUYHBIMH IPOOSIMHU PACIIMPUT BO3MOKHOCTHU I MOHUMAHUS 00y4aroIUMUCS
MPUKJIAJHOTO IPUMEHEHHSI HOBOM 3aIMCH MPU U3YUYEHUH JAPYTUX MPEAMETOB U IPU
PaKTUYECKOM HCNOIb30BaHUH. K 6 Kiaccy OTHECEH BTOpPOM 3Talm B M3YYEHUU
Ipo0el, TIe MNPOUCXOAUT COBEPIICHCTBOBAHME HABBIKOB CPaBHEHUS U
npeoOpa3oBaHusl JpoOei, OCBOECHHME HOBBIX BBIYMCIUTENBHBIX aJTOPUTMOB,
OTTaYMBaHUE TEXHUKU BBIYMCICHUI, B TOM YHCJIE 3HAYCHUH BBIPAXKEHUH,
colepKalMX M OOBIKHOBEHHBIC, U JAECATUYHBIE JIpPOOH, YCTAHOBJIEHHE CBA3CH
MEXly HUMH, pacCMOTpEHUE NpUEMOB pEIlIeHNUs 3a/1a4 Ha Apoou. B Hauane 6 kitacca
IPOUCXOAUT 3HAKOMCTBO C MOHSATUEM IPOIIEHTA.

OCo0eHHOCTBIO U3yUEHUS MOJIOKUTEIBHBIX M OTPULIATEIBHBIX YUCE SIBIIAETCS
TO, YTO OHHM TaKXXE€ MOTYT pacCMaTpUBaTbCS B HECKOJBKO 3TanoB. B 6 kiacce B
Hayasie u3ydyeHus: TemMbl «l10JI0)KUTENbHBIE U OTPUILIATENIbHBIE YHUCIIAY» BBIACISAETCS
noarema «llenple ymncna», B paMKax KOTOPOW 3HAKOMCTBO C OTPHUIATEIbHBIMU
yuciaaMu W JCUCTBUAMH C TOJIOKUTENbHBIMA M OTPULATEIbHBIMH YHCIAMU
IPOUCXOAUT Ha OCHOBE COJIEP’KATEIBHOIO MTOAX0a. DTO MO3BOJIAET HA JOCTYITHOM
YPOBHE TIO3HAKOMHUTH OOYYAIOMIMXCA MPAKTUYECKH CO BCEMH OCHOBHBIMU
NOHATUSAMU TEMBI, B TOM YHCI€ M C MpPaBWJIAMHU 3HAKOB IPU BBINOJIHEHUU
apumernyeckux aedcTBuil. M3yueHue panMoOHaJIbHBIX YHCENI Ha 3TOM HE
3aKOHYMTCS, a OyJEeT MPOJOJIKEHO B Kypce ainreopsl 7 Kiacca.

[Tpu oOyueHMM penieHHI0 TEKCTOBBIX 3a/Jay B 5—0 KilaccaxX HCIOJIb3YIOTCA
apumernyeckue npuémsl perierus. [Ipu orpaboTKe BEIUNCIUTEIBHBIX HABBIKOB B
5—-6 kjaccax paccMaTpHUBAIOTCS TEKCTOBBIE 3a/1ayyl CIACAYIOLUIMX BUIOB: 3a/1a4M Ha
JBUKEHHE, Ha YacTH, Ha INOKYNKH, Ha paboTy M MpPOU3BOJUTEILHOCTb, Ha
MPOLIEHTHI, HA OTHOLLIEHHUA U Tipornopiuu. OOyyaroumecs: 3HaKOMATCS ¢ TpuéMamMu
pelieHuss 3ajad  1epedopoM BO3MOXKHBIX BapUaHTOB, ydarcs paboTaTh cC
uH(popmaluen, NpeCTaBICHHON B (popMe TaOIHI] WK AUATPaAMM.

B mporpamme yueOHOro kypca «MaremaTtuka»  MOpeayCMOTPEHO
(dbopMHpoBaHUE MPONEIECBTUUECKUX alreOpandyeckux MNpeacTaBiieHuid. bykBa kak
CUMBOJI HEKOTOPOTO 4YHCJa B 3aBUCUMOCTH OT MAT€MaTHYECKOrO KOHTEKCTa
BBOJIUTCSI MOCTENEHHO. ByKBEHHas CHUMBOJIMKA IIMPOKO HCIOJB3YETCS MPEkIe
BCErO JIJIS 3aMHMCH OOIIUX YTBEPKACHUM U TPEI0AKEHHM, (OpMYJI, B YaCTHOCTHU JIJIst
BBIYHCIICHHS] TEOMETPUUYECKUX BEJINYUH, B KAYECTBE «3aMECTUTENS» YHACTA.

B nporpamme yweOHoro kypca «Martematuka» NpeACTaBieHA HarjsaHas
reoOMeTpus, HallpaBJ€HHasT  HAa  Pa3BUTHE 0o0pa3HOr0  MBILIUICHHUS,
IPOCTPAHCTBEHHOTO BOOOPaKEHUs, N300pa3UTENbHBIX YMEHUI. DTO BaXKHBIN 3Tan
B M3YyYEHUH TF€OMETPHM, KOTOPBIM OCYIIECTBIISIETCS HA HAIJISIHO-ITPAKTUYECKOM
YPOBHE, OIIMPAETCS HAa HarJIIHO-00pa3HOE MbIIIIEHHE oOydaromuxcs. bombias
pOJIb  OTBOJAUTCS  MPAKTHYECKOW  JIEATENIbHOCTH, OMbITY, JKCIEPUMEHTY,
MozenupoBaHuio. OOyyarommecss 3HaKOMSTCSI ¢ T€OMETPUUECKUMU (PUrypamu Ha
IJIOCKOCTH M B TMPOCTPAHCTBE, C MX MPOCTEUIIMMU KOH(PUTYpPALUSIMH, Yy4daTCs



U300pakaTh MX HA HEJIMHOBAHHOW W KIeT4aTol Oymare, pacCcMaTpUBAIOT HX
IIPOCTENIINE CBOWCTBA. B mponecce u3ydeHWs HarJsIIHOW T€OMETPUM 3HAHMA,
MOJIyYCHHBIC OOYYalOMMMUCS HAa YPOBHE HAYAJIBLHOTO 0O0IIero ooOpa3oBaHUS,
CUCTEMATU3HUPYIOTCA U PACILIHPSIOTCS.

CornacHo yueOHOMYy MIaHy B 5—6 Kilaccax HM3y4aeTcs WHTErPUPOBAHHBIN
npeaMer «MaTemaTHkay, KOTOPBIM BKIIOYAET apu(METHYecKuil martepuan u
HaIJIHYI0O T€OMETPHUIO, a TaKKe NPOIEAEBTUYECKHE CBEICHUS W3 aire0psl,
AJIEMEHTHI JJOTUKU U Hayayia ONMUCATEIbHOU CTaTUCTUKH.

Ha uzydenue yudeOHOro kypca «Maremarukay» otBoautcs 340 gacoB: B 5
kiacce — 170 gyacoB (5 yacoB B Hefienio), B 6 kiacce — 170 gyacoB (5 yacoB B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA
5 KUIACC

HarypaJjbHble 4nciia v HYJIb

Hatypanbnoe uucno. Psa HatypanpHbix uucen. Yucno 0. M3obpaxenue
HATypaJIbHBIX YUCEJ TOYKAMU HAa KOOPJIAWHATHOMN (YMCIOBOW) MPSIMOIA.

[lo3unmonHass cucrteMa cuMcieHus. Pumckas HyMmepanuss Kak HpHUMED
HETMO3UIMOHHON CUCTEMBI CUUCIIEHUs. [JecaTHUHas CuCTEMa CUUCIICHHUS.

CpaBHEHUE HATypalbHBIX YUCEJ, CPABHEHUE HATYyPaJbHBIX YUCET C HYJEM.
Crnoco0bl cpaBHeHUs1. OKpyTiieHHUE HATYypaIbHBIX YHCEIL.

CnoxeHre HaTypaJIbHBIX YKCEN, CBOMCTBO HYJS MPH CI0KEHUU. Beruntanue
KaK JeicTBUE, OOpaTHOE CIOKEHHUIO. Y MHOKEHHUE HAaTypaJIbHBIX UMCENl, CBOMCTBA
HYJISl U €IUHUIIBI TP YMHOXKEHUU. JlelieHne Kak JeicTBue, 00paTHOE YMHOKEHHUIO.
KomrioHeHThl  neiicTBUM, CBS3b  MeEXIy HuMHU. [IpoBepka pesynbrara
apupmMeTHiecKoro naeucTBusd. llepemecTuTenbHOE M COUYETATEIbHOE CBOWCTBA
(3aKOHBI) CJIOKEHHSI M YMHOXEHHUS, pPacHpeleUTeIbHOE CBOMCTBO (3aKOH)
YMHOXEHHUSI.

Hcnons3oBanue OyKB 1151 0003HAYEHUSI HEM3BECTHOTO KOMIIOHEHTA U 3aIllUCH
CBOMCTB apu(hMETUUECKUX JCHUCTBUM.

Jenutenn M KpaTHbIE YHCIA, PA3JIOKEHHME Ha MHOxuUTenu. [Ipocteie u
coctaBHble yucina. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKoM.

CreneHb ¢ HaTypaJbHBIM TOKa3aTeleM. 3aluCh 4YUCIa B BUJIE CYMMBbI
Pa3psIHBIX CIaracMbiX.

HucnoBoe BbIpakeHHe. BpIUMCIIEHWE 3HAYEHWU YMUCIOBBIX BBIPAXKCHUM,
MOPSAOK  BBINIOJIHEHUs  JaeucTBuM.  lMcnonb3oBaHWE TPU  BBIYMCIIEHUSX
MEePEMECTUTEILHOTO W  COYETATeJIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U
YMHOEHUSI, pacTpeIeTUTEILHOIO CBOMCTBA YMHOXKEHUSI.

Apodu

[IpencraBienre o JpodW Kak crocoOe 3amucu YacTH  BEJTUYUHBI.
OObikHOBEHHBIE poOu. [IpaBunbHbIe U HEMpaBUiIbHBIE ApoOu. CMelanHas 1poob,
MPEJCTaBICHUE CMEIIAaHHOW APOOM B BHJE HEMPaBWIHHOW JApOOU U BbIJEICHUE
LEJI0M YacTH YKCIIa U3 HENpaBWIbHOU Ipodu. M3o0pakenue npolOelt ToukaMu Ha
YUCI0BOM mpsiMoii. OCHOBHOE cBOMCTBO poodu. CokparieHue apooei. [Ipusenenue
npobu Kk HoBOMY 3HameHaTeno. CpaBHEeHHE apoOeit.

CrnoxxeHne W BhIUMTAaHUE IpoOed. YMHOXKEHHE U JIeJieHne apo0ei, B3auMHO
obpatHble qpodu. HaxoxkaeHne 9acTy 1e0To 1 1eJI0To 110 €ro YacTH.

Hecstuunas 3anuck napoOei. [lpencraBieHue necaTUYHOW ApoOM B BUIE
OOBIKHOBEHHOH. M300pakeHne ACCATUYHBIX JApoOei TOYKaMU HA YHUCIOBOU
npsiMoil. CpaBHEHUE AECATUUHBIX IPOOEH.

Apudmernyueckue JIEUCTBUS C JECATHYHBIMU JpoOsimu.  OKpyTiieHHe
JECATUYHBIX APOOEH.

Peimenue TeKCTOBBIX 32124



Pemienne TeKCTOBBIX 3agay  apudMeThyeckum crnocoboM. Pemienue
Jorudeckux 3amad. PemeHue 3amad mepeGOpoM BceX BO3MOXKHBIX BapHAHTOB.
Hcnonb3oBaHue MpHU peLIEHUH 3314 TaOJIUI U CXEM.

Pemenue 3agad, coaep)KallMx 3aBUCUMOCTH, CBS3bIBAIOIIME BEJIWYUHBIL:
CKOPOCTb, BpE€Ms, pPAaCCTOSHHE, LI€HAa, KOJUYECTBO, CTOMMOCTb. EJIWHULIBI
U3MEPEHHUS: MAcChl, 00BbEMA, LIEHBI, PACCTOSHUSA, BpEMEHU, CKOPOCTU. CBSI3b MEXKIY
eAMHUIIAMU U3MEPEHUS KaKI0M BEIMYMHBI.

Pemienne ocCHOBHBIX 3aj1a4 Ha JpoOu.

[IpencraBienne TaHHBIX B BUIE€ TaOJHII, CTOJIOYATHIX AUATPAMM.

Harasignas reomerpus

Harnsinuele npencraBieHuss o (urypax Ha IUIOCKOCTH: TO4YKa, Mpsmas,
OTpE30K, Jy4, YTOJl, JOMaHasi, MHOTOYTOJIbHUK, OKPYHOCTb, KpyT. YroJ. [Ipsamoi,
OCTPBIN, TYIION U Pa3BEPHYTHIN YIJIBL.

JlnvHa oTpe3ka, METpUYECKUE €AUHUIBI JUIMHBL. J[JIMHA JTOMaHOH, IepUMETP
MHOTOYTOJbHUKA. 3MepeHne U MOCTPOEHUE YTII0B C MOMOIIBIO TPAHCIOPTHUPA.

Harnsinuele npeacTtaBieHuss O (uUrypax Ha IUIOCKOCTHA: MHOTOYTOJIBHUK,
NPSIMOYTOJIbHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE (PUTYD.

N3o0paxkenue ¢uryp, B TOM uucie Ha kieTdatoi Oymare. Iloctpoenue
KOH(Urypauii U3 4yacteil mpsiMOi, OKPYKHOCTH Ha HEJIMHOBAHHON W KJIETYAaTON
Oymare. Mcnosib30BaHrE CBOMCTB CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaJIpaTa.

[Inomaas NOPAMOYTOJbHUKA W  MHOTOYTOJBHUKOB, COCTABICHHBIX U3
IPSIMOYTOJILHUKOB, B TOM 4YHCJIEe (QUTYp, U300paKEHHBIX Ha KJeTdyaTtod Oymare.
EnuHunb! uamMepeHus miomaim.

Harnsinaeie mpecTaBieHus O MPOCTPAHCTBEHHBIX (UTYpaX: MPSIMOYTOJIbHBIH
napaienenunen, — kKyo, — MHororpaHHuku. — M3o00paxkenune — mpocTermmx
MHOrorpaHHukoB. Pa3Béprku ky0a u mnapamienenunena. Co3gaHue Mopenei
MHOTOTPAaHHUKOB (M3 OyMaru, MpOBOJIOKH, TUIACTUJIMHA U JPYTUX MaTEpPUAJIOB).

O0BEM TPSAMOYTOJBHOIO TMapasuienenunena, kyoa. EnuHuibl uzmepeHus
o0BEMa.

6 KJIACC

HarypaabHblie yucia

Apudmernueckre IEHCTBUS C MHOTO3HAYHBIMU HATYPATbHBIMU YHCIIAMHU.
UucnoBble  BBIPOKEHUS, TOPSAOK  JCHCTBUM,  HCIOJB30BAHHE  CKOOOK.
Hcnonb30BaHre Npy BEIYUCIEHUSAX IEPEMECTUTEIBLHOTO U COUETATEILHOTO CBOCTB
CJIOKEHUS U YMHOKEHHUS, PaCIIPEACIUTEIBHOTO CBOMCTBA YMHOXKEHUSI. OKpYTJeHuE
HaTypaJbHBIX YHCEIL.

Jlenutenu u KpaTHBIC YUCIa, HAUOOJBIINNA OOIIUN JEIUTENh U HAUMEHBIIIEe
oO1uree kpaTHoe. [lenuMocTb CyMMBI U pou3BeneHus. [{ereHne ¢ 0CTaTKOM.

Apodu

OObIKHOBEHHAs1 JIpOoOb, OCHOBHOE CBOMCTBO JApOOM, COKpallleHHE IpOoOeH.
CpaBHeHue U ynopsaourBaHue apooei. Pemenue 3aa4 Ha HaX0XK/IEHUE YAaCTH OT



LEJIOro M LENOro Mo ero 4vactu. J[poOHoe uuciao Kak pe3yibTaT JeNICHUs.
[IpencraBnenne AecITHYHON ApOOU B BUAEC OOBIKHOBEHHOH APOOU U BO3MOKHOCTh
IIPEICTABIICHUS] OOBIKHOBEHHOW APOOM B BHJE ACCATUUHOMU. JlecaTnunbie 1podu u
METpUYECKasi CUCTeMa Mep. ApupMeTHUECKHUE ACHUCTBHSI U YUCTIOBBIC BRIPAXKECHUS C
OOBIKHOBEHHBIMH U JIECATUYHBIMH IPOOSMHU.

OtHomieHue. Jlenenne B JaHHOM OTHOIICHWH. Macmral, TpOMOpPIHs.
[IpuMeHneHne nponopUni PYU PELICHNHN 3a1a4.

[TonsiTHe poLeHTa. BhIunciaeHne IpOLEHTa OT BEIUYMHBI U BEJIUYHHBI 110 €€
IPOLEHTY. BbIpa’keHuEe NpPOLEHTOB JIECATUYHBIMHU ApoOsMu. PemeHue 3amau Ha
IIPOLICHTHI. BeIpakeHne OTHOIIEHNUS BEJIMYUH B IIPOLIEHTAX.

ITost0kMTENBHBIC M OTPULATEIbHbBIC YHCJIA

[TonoxuTenbHble U OTpULATENbHbIE yncna. Llensle yucna. Moayns 4uncia,
reoMeTpuyecKas HHTepHpeTanuss Monayss uucia. HM3o0pakeHue dyucen Ha
KOOpAMHATHOM  mpsAMoW.  YucnoBele  npoMexyTku. CpaBHEHHME  YHCEIL
Apudmernueckue TeUCTBUS C MOJIOKUTEIbHBIMU U OTPULATEIbHBIMU YUCIIAMH.

[IpssMoyroJIbHAs cucTeMa KOOpAMHAT Ha IJIOCKOCTU. KoopauHaTel TOUkM Ha
IJI0CKOCTH, abcuucca u opauHara. [loctpoenue Touek u puryp Ha KOOpJAUHATHON
IIJIOCKOCTH.

BykBeHHbIe BbIpaKeHUs!

[IpumeneHue OyKB J1s1 3alIMCU MaTEMATUYECKHUX BBIPAKEHUH U MPEAJIOKEHU.
CpoiicTBa apupMeTudyeckux AevcTBUl. ByKBEHHbIE BBIPDAKEHUS U YHUCIIOBBIC
IIOJICTAHOBKU. DyKBEHHBIE PaBEHCTBA, HAaXOXKICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmysl, hopMyasl IEpUMETpa U IJIOLAAN NPIMOYTOJIbHUKA, KBaJpaTa, 00bEMa
napajienenunena u Kyoa.

PenieHnne TekcTOBBIX 33124

Pemenue TekcTOBBIX 3amad  apudmMeTuueckum  crnocoboM. Pemienue
JIOTUYECKUX 3a7a4. Pemienne 3a1au nepedbopoM BCceX BO3MOKHBIX BAPUAHTOB.

Pemenne 3amad, comepamux 3aBAUCHUMOCTH, CBSI3BIBAIOIIMX BEJIMYHHBIL:
CKOPOCTBb, BpeMs, paccTosiHueE, LICHA, KOJINYECTBO, CTOMMOCTB,
MPOU3BOAUTENILHOCTh, BpeMs, O00BEM padoThl. EQuWHUIBI M3MEpeHus: Macchl,
CTOMMOCTH, PACCTOSIHUSI, BDEMEHH, CKOPOCTHU. CBA3b MEXAY €AMHULIAMH U3MEPEHUS
KaKI0H BEJINYNHEI.

Pemienne 3amad, CBSI3aHHBIX C OTHOUIEHWEM, MPOMNOPIHUOHATBHOCTHIO
BEJIMYMH, MPOIIEHTAMHU; PEIlIeHNEe OCHOBHBIX 3aau Ha IPOOH U MPOLIEHTHI.

OneHka M TpUKUAKA, OKpyryieHue pesynbrata. CocraBiieHHE OyKBEHHBIX
BBIPKEHUI 110 YCIIOBHUIO 33/1a4H.

[IpencraBieHre AaHHBIX C MOMOIIBI0 Tabmul W auarpamMMm. CtonOuaTsie
JMarpaMMbl: YTEHUE U OCTPOECHHE. UTEHHE KPYTOBBIX AHArpamMM.

Harasimnas reomerpust

Harnsinuele npencraBieHuss o (urypax Ha IUJIOCKOCTH: TOYKa, Mpsmas,
OTPE30K, JIy4, YroJj, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJbHHUK,
OKPYHOCTb, KPYT.



B3auMHOE pacnosnoxkeHue IByX MpsAMBIX Ha IUIOCKOCTH, IapajuleIbHBIC
npsiIMble, MEPIEHIUKYISPHbIE MpsMble. V3MepeHue pacCTOSHMIA: MEXITy ABYMS
TOYKAaMH, OT TOYKH 10 IPSIMOM, JNIMHA MapLIpyTa HAa KBaAPaTHOMU CETKE.

M3mepeHne W NOCTPOEHHE YIIOB C IOMOLIBIO TpaHcmoprupa. Bumsl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSIMOYTOJIBHBIN, TYIOYTOJIbHBIMN,
paBHOOEIPEHHBI, PAaBHOCTOPOHHUM. YeThIpEXyTONBHUK, IIPUMEPBI
YEeThIPEXYTOJIBHUKOB. [IpsIMOYTrOnpHUK, KBagpaT: UCIOJIb30BAHUE CBOMCTB CTOPOH,
yriaoB, auaroHanei. M3o0pakeHne reoMeTpuuecKux (GUryp Ha HEIMHOBAaHHOU
OyMare c HCIIOJIb30BAHUEM LUPKYJs, JMHEHWKH, YTOJbHHUKA, TPaHCHOPTHPA.
[TocTpoeHus Ha KieTyaTon Oymare.

[Tlepumerp MHoroyrospHuka. IloHsTne mnomaaun GUrypsl, €IUHULBI
u3Mepenus mwionaau. [Ipubnmxénnoe n3mepenue mionaau Guryp, B TOM 4UCIIE Ha
KBaspaTHOM ceTke. [IpubmmkéHHoe u3MepeHue NIUHBI OKPYXKHOCTH, IUIOIIAIU
KpyTa.

CumMeTpusi: LEeHTpAJIbHAs, OCEBAs U 3€PKAJIbHASI CHMMETPHH.

[TocTpoeHne CUMMETPUYHBIX PUTYP.

HarnsinHble npeacTaBieH s 0 IPOCTPAHCTBEHHBIX (PUTypax: mapasuiesenuIe],
Ky0, mOpu3Ma, mnUpaMuja, KOHyC, MWiMHAp, Imap u cdepa. HM3o0paxenue
IPOCTPAaHCTBEHHBIX (puryp. [IpumMepsl pa3zBEPTOK MHOTOTPAHHUKOB, LWIMHIpPA U
koHyca. Co3gaHue Mojelied MpOCTPaHCTBEHHBIX (uryp (u3 Oymaru, mpoBOJIOKH,
IUTACTUJIMHA U APYTUX MaTEpUAJIOB).

[TonsitTue 00BEMaA, enuHUIBI u3MepeHuss o0bEmMa. OO0BEM MNPAMOYTOIBHOTO
napajienenurnena, Kyoa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TTIPOI'PAMMBI
YUYEBHOT'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHS MpOrpamMMbl y4eOHOro Kypca
«Maremartnkay» XapakTepU3yrTCs:

1) naTrpuoTHYecKOe BOCIMTAHME:

IPOSIBJICHMEM MHTEpeca K NPOLNUIOMY M HACTOSIIEMY POCCHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSAM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJb30BAHUIO 3THUX
JOCTHMKEHHUM B IPYrUX HayKax U MPUKIAJAHbIX chepax;

2) rpaskaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, MPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAX (YHKIIMOHHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBIEHUH, MPOLEAYP TPakJIaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PpEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM BAXKHOCTH MaTEMaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEW JKW3HM JIJIS YCHENMIHON MpodeccruoHaTbHOM
JESATEIIbBHOCTH M Pa3BUTHUEM HEOOXOIUMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM HU
NOCTPOECHUEM MHAMBHUAYAIbHON TPAeKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJad, PEUICHUH, PACCYKICHUH, YMEHHIO BHJIETh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOALI U
o0miecTBa, MOHUMAHUEM MaTEMaTHYECKOM HayKd Kak c(epbl 4eIoBeuecKoin
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTUYECKOW KYJbTYypOH Kak CPEACTBOM
NO3HAHWS MHpPA, OBJIAJEHUEM IMPOCTEUIIMMH HaBBIKAMH MCCIIEI0BATEIBCKON
NEeSATEIbHOCTH;

6) ¢usuyeckoe BocnuTanue, GopMHpPOBAHHE KYJIbTYPbI 310pPOBbSl H
IMOLMOHAIBHOIO 0J1ArONOJTyYHs:

TOTOBHOCTBIO NPUMEHSATh MaTeMaTHYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pOBbsl, BEIEHMSI  3J0pOBOro  o0pa3a JKU3HU  (30pOBOE  IHUTAHUE,
cOaaHCUPOBAaHHBIA PpPEXUM 3aHATHUM W OTIbIXa, peryjspHas (Qunyeckas



aKTUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTI'o K€ MpaBa JIPyroro 4ej0BeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

OpUEHTAIlMEN Ha TPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOMIEH CPe/Ibl, TIIAHUPOBAHMSI IOCTYTIKOB M OIEHKH
MX BO3MOXXHBIX MOCJIEICTBUH JJIsl OKPYXKAIOIIEH Cpejibl, 0CO3HAHUEM TII00aILHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) azanTanusi K U3MEHSIIOUIUMCH YCJIOBHSIM COLMAIBHOI ¥ NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBHUSX HEOMPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Uepe3 MPaKTHUYECKYIO JeATeIbHOCTh, B TOM YHCIIC
YMEHHE YUYUTHCS Yy JPYTHUX JIIOJICH, MPUOOpEeTaTh B COBMECTHOM AEATEILHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 OIBITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIMpOBaTh UJIEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHUPOBATh
MPUHUMAEMbIE pEIICHUS W JEUCTBUS, (GOPMYJIHMPOBATH U OIEHUBATh PUCKU U
MOCJIEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS
ba3oBble 1ornyeckue aeficTBu:

® BBUIBIIATh U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKM MaTeMaTHYECKUX
OOBEKTOB, TMOHATUWA, OTHOLICHUW MEXIy NOHATHUSAMHU, (POPMYIHPOBATH
ONMpENENeHUs]  MOHATHM, YCTAaHABIMBAaTh  CYIIECTBEHHBIM  MpHU3HAK
KJaccu(ukanmy, OCHOBaHUA MJigd OOOOIIEHHS M CpPaBHEHUs, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

e BOCIpUHUMATh, (GOPMYJIHPOBATH U  NPeoOpa3OBbIBATh  CYXKICHMS:
yTBEpAUTENIbHbIE W OTpULATENIbHbIC, €IMHUYHbIC, YacTHbIE U OO0IIue,
YCIIOBHBIE;

® BBIBIATH  MAaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npotuBopeursi B (akTax, JAAHHBIX, HAONIOACHUSX U YTBEPKIACHUSIX,
npeajiaraTb KpUTEPUU sl BBISIBJICHUS] 3aKOHOMEPHOCTEHW U MPOTUBOPEUMI;

e JenaTh BBIBOJABI C HCIIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX U
WHIYKTUBHBIX YMO3AKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e pa30upaTh JOKa3aTelbCTBA MAaTEMATUYECKUX YTBEPKIAEHUHU (MIPSMBbIE U OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOATEIBLHO HECIIOXHbBIE J0Ka3aTeIbCTBa
MaTeMaTU4YecKuX (DakTOB, BBICTPAMBATH APTYMEHTAILMIO, MPHUBOJUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;



e BpIOMpaTh CIOCOO perieHus y4eOHOM 3amayd (CpaBHUBATh HECKOJBKO
BApUAHTOB pEUICHUS, BbIOMpaTh HauOoJiee NOIXOMAIIUNA C YYETOM
CaMOCTOATENILHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

® JCIOJb30BaTh BOIPOCHI KaK HCCIENOBATEIbCKUNA HMHCTPYMEHT IO3HAHMS,
(GopMysIpoBaTh BOMNPOCHl, (QPUKCUPYIOLIME MPOTUBOpEUHE, MpolIemy,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JaHHOE, (OpMHpOBAThH
TUIIOTE3Y, ApTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

® [POBOJUTH IO CAMOCTOATEIBHO COCTaBJICHHOMY IUIAHY HECIIOXKHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEJOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTEeMaTHYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXK Ty COOOI;

® CaMOCTOSTENBbHO (HOPMYIMPOBATH 0OOOIIEHUS U BBIBOJIBI MO Pe3yJbTaTam
IPOBEAEHHOIO HAOIIOACHUSI, HCCIEIOBAHUSA, OLEHUBATh JOCTOBEPHOCTb
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

® [IPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE IIPOLECCA, a TAKKE BBIABUIATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

® BBIBISITH HEJOCTaTOYHOCTh U H30BITOYHOCTh HH(POpPMAIMM, JaHHBIX,
HEOOXOUMBIX JIJISl pELICHUS 3a1a4u;

e BbHIOMpaTh, aHAIM3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIPETHPOBATH
MH(GOPMAILIMIO Pa3IMYHBIX BUAOB U (POPM IPEICTABICHMUS;

e BpIOMpaTh (HOpMY TpelaCTaBiIeHU HMHPOPMALMKM W HIUIIOCTPUPOBATH
pemiaemMple 3aJayd  CXe€MaMHu, [udarpaMmaMu, HWHOM TrpapuKod H UX
KOMOHMHAIMSIMU;

® OILICHHWBAaTh HAAEKHOCTh HMH(DOPMALMM IO KPUTEPHUSM, MNPEASIOKEHHBIM
yUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHuKaTHBHBIE YHUBeEPCAJbHbIE YUeOHbIE 1eiCTBUS:

® BOCIPUHUMATH B (HOPMYIHUPOBATH CYKJICHHS B COOTBETCTBUH C YCIOBUSIMU
U 1IEeTSIMU OOIICHHMSI, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MHCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS 1O XOIy pPEIICHUS
3aJ1a4yu, KOMMEHTHPOBATh TIOJyYCHHBIN Pe3yJIbTaT;

e B X0Ji¢ 00CYXICHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYXKIaeMOU TEMBI,
po0JIeMBbI, perraeMoii 3aa4u, BHICKA3bIBaTh UJCH, HAIICIICHHBIE HA TTOWCK
pEIIeHMS], COTIOCTABIIATH CBOM CYXKJICHUS C CYKICHUSIMU JPYTUX YYACTHUKOB
nuanora, OOHapy»XKWBaTh Pa3jU4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme GopMyIHpOBaTH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

® TIPCACTABISTH PE3YJIbTAThI PEIICHUS 3aa4M, SKCTICPUMEHTA, UCCIICA0BAHMS,
MIPOEKTa, CAMOCTOSTEIHFHO BBIOMPATh ()OpPMAT BBICTYIUICHHS C YIETOM 3a7a4
MIPE3EHTAINNA U 0COOEHHOCTEH ayIUTOPHUH;

® T[IOHUMATh W WCIIOJIH30BATh MPEUMYIIIECTBA KOMAHHOW ¥ WHIWBUTYyATHHON
paboThI MPU pelIeHNH YYEOHBIX MAaTeMaTHYECKUX 3a/1a4;



® TIPUHUMATH I1€JThb COBMECTHOM AESITEIBHOCTH, TJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOW pabOThI, pacmupencnsTh BUIbI pPabOT, JOTOBAPUBATHCA,
00CYXIaTh TPOIECC U Pe3yIabTaT paboThl, 0000MATs MHCHHS HECKOJIbKHUX
JIIOJICH;

® yYyacTBOBaTh B TIPYHNOBbIX ¢opmax paboTel (0OCyXkaeHUsA, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMBI U IPYTHUE), BBIOJHATH CBOIO 9acTh paOOTHI
U KOODAWHHPOBATH CBOM JICHCTBUS C JAPYTMMH WICHAMH KOMAaH]bI,
OILICHWBAaTh KAauyeCTBO CBOETO BKJIaJa B OOMIUI TPOAYKT IO KPHUTEPHSM,
c(OopMyIMPOBAaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:
® CaMOCTOSITENIbHO COCTAaBJSTH IUIAH, aJTOPUTM pEIICHHsS 3a1adu (WId ero
4acTh), BBIOMpATh CHOCOO pelieHuss ¢ Y4ETOM HMMEIONIMXCS PeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C y4ETOM HOBOM MH(MOPMAITUH.
CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN HHTEJJIEKT:
® BIAJETh CIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3yJibTara
pelIeHrs] MaTeMaTHIEeCKOM 3a/1auu;
® MPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUH 3a/1auu,
BHOCUTh KOPPEKTHUBBLI B JCSATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;
® OLICHMBATh COOTBETCTBUE pe3yJibTaTa ACATEILHOCTU MOCTABICHHOW LIEIU U
YCJIOBUSIM, OOBSICHATH NMPUYUHBI JTOCTHDKCHHS WIM HEIOCTHKCHUS IEJH,
HAXOJIUTh OIMHUOKY, JaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATDBI

K xoHiy oOydenuss B 5 kJjacce OOydYarolmMiiCs TMOJMYYUT CIIECAYIOIIHE
MpeAMETHBIE PE3YIbTaThI:

Yuciia 1 BBIYUCTIEHUSA

[ToHnMaTh ¥ MPaBUIIBHO YIOTPEOIATh TEPMUHBI, CBSI3aHHBIE C HATYPATbHBIMU
YUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMH IPOOSMH.

CpaBHUBaTh W YHOPSJAOYMBATH HATypajbHbIE 4HCIA, CpPAaBHUBATh B
MPOCTEUITUX CITydastx OOBIKHOBEHHBIE APOOH, TECATUYHBIEC IPOOH.

CoOTHOCUTH  TOYKY HA  KOOPJAMHATHOW  (YMCIOBOM) TpsIMOM  C
COOTBETCTBYIOIIMM € YHCIOM U H300pa)xkaTh HaTypaJbHbIE YHCJIAa TOYKAMH Ha
KOOPANHATHOM (YMCIIOBOM) MIPSMOM.

Breinmonuate apudMeTHuecKue JEUCTBUS C HATypalbHBIMM UHCIIAMH, C
OOBIKHOBEHHBIMU JIPOOSIMU B MPOCTEUIINX CITyUasX.

BrINOMHATE NPOBEPKY, MPUKUIKY PE3YyJIbTaTa BEIYUCICHUH.

OKpyTIJIsTh HATypaJibHBIE YHUCIIA.

Penienne TeKCTOBBIX 3a7a4



Pemath TekcToBblE 3ajauu apuPMETHUUYECKUM CIHOCOOOM U C ITOMOIIBIO
OpPraHW30BaHHOT'O0 KOHEYHOTO Nepedopa BCEX BO3MOKHBIX BAPUAHTOB.

Pemate 3amaum, coaepamme 3aBUCHMOCTH, CBS3BIBAIOIINAE BEIWYMHBI:
CKOpPOCTb, BPEMSI, PACCTOSIHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb.

Hcronp30BaTh KPaTKUE 3aITUCH, CXEMBI, TAOTUITBI, 0003HAYCHUS ITPU PEIICHUH
3aj1a4.

[Tomp30BaTbCA OCHOBHBIMH  €IMHUIAMHM M3MEPEHHs: I1E€HbI, MAacCCHl,
pacCcTOsIHUS, BPEMEHHU, CKOPOCTH, BBIpaXKaThb OJHU E€IWHUIBI BEIWYHUHBI 4epe3
JIpyTHE.

W3BnekaTh, aHAIM3UPOBATh, OIEHUBATh WMH(OOPMAIIMIO, MPEACTABICHHYIO B
TabJuIle, Ha CTOJIOUATOMN quarpaMmMme, HHTEPIPETUPOBATh MPEICTABIICHHBIC TaHHBIC,
MCIOJIb30BaTh JAHHBIC IIPU PEIICHUM 33/1a4.

Harasignas reomerpust

[Tonp30BaThCA T€OMETPUYECKUMU MOHATUAMU: TOYKA, OpsiMasi, OTPE30K, Iy,
YIroJi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoaUTH NpUMEPHl OOBEKTOB OKPYXKAIOIIETO MHpPa, UMEKIMX (opMmy
M3YUYCHHBIX TEOMETPUUECKUX (QUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIaMU: BEpIIWHA, CTOPOHA, C
MHOTOYTOJIbHUKAMH: YTOJI, BEpPIIMHA, CTOPOHA, AUArOHallb, C OKPYKHOCTBIO:
panuyc, TMameTp, UEHTP.

N3o0paxkaThb H3yYCHHBIC T'€OMETpPHUYECKHE (PUTYyphl HA HEIMHOBAHHOW M
KJIETUaTOM Oymare ¢ MOMOIIBIO UPKYJIS U TUHEHUKH.

HaxoauThs IMHBI OTPE3KOB HEMOCPEACTBCHHBIM HM3MEPEHUEM C MOMOIIBIO
JUHEHKHU, CTPOUTH OTPE3KH 3aJaHHOW JJIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YTJIOB MPAMOYTOJbHUKA, KBaJpaTa sl UX
MMOCTPOCHMUS, BBIYMCIICHUS IUIOIIAIN U IEPUMETPA.

Beluncnare mepuMeTp W IUIONIAAb KBaapara, MOpsIMOYrojibHUKA, (GUryp,
COCTaBJICHHBIX U3 MPSIMOYTOJIBHUKOB, B TOM uuciie (Quryp, m3o0paxEHHbIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThC OCHOBHBIMU METPUYECKUMM €IUHUIIAMU U3MEPEHUS JJIVHBI,
IJIOIIA/IA; BBIPAXKATH OJTHU €IMHUIILI BEJIMUMHBI Uepe3 JIpyTHE.

Pacno3naBath mapaienenunes, KyO, MCHOJb30BaTh TEPMHHOJIOTHIO:
BepIMHA, PeOpo, TpaHb, M3MEPEHHUS, HAXOJHWTh HM3MEPCHHS MNapalIecIuIIe/ia,
KyoOa.

Beruucnsate 00béM kKyOa, mapauienenunenaa Mo 3aJaHHBIM HM3MEPEHUSM,
MI0JIH30BaThCS SAMHUIIAMHU U3MEPEHUS 00bhEMA.

Pemate HECHIOXHBIE 3a7a4yd Ha H3MEPEHHE T'€OMETPUYECKMX BEJIUYUH B
MPAKTUYECKUX CUTYaAlUSIX.

K xoHiy oOydeHuss B 6 kJjacce OOydYaromMiiCs TMOJIYYUT CIICAYIOIIHNE
MpeAMETHbIE PE3YIbTaThI:
Yuciia v BBIYUCICHUSA



3HaTh U NOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3JUYHBIMU BUAAMHU YHCEN U
crioco0aMu MX 3aIHUCH, IEPEXOAUTH (€CIIM 3TO BO3MOXKHO) OT OJHOU (DOPMBI 3amucH
YHUCIIa K JPYTOU.

CpaBHUBATH U YHOPSAOUYUBATH 1EJIbIE YKCIIa, OOBIKHOBEHHBIC U JECATUYHbIC
JIpoOu, CpaBHUBATH YKCJIa OJHOTO U Pa3HBIX 3HAKOB.

BrITIONTHSTH, cOYeTas YCTHBIE M MHChbMEHHBIC MPUEMBI, apu()METHUCCKHEC
JIEUCTBUS C HATYPAJIbHBIMU U IEIBIMU YUCIIaMH, OOBIKHOBEHHBIMU U JECATUYHBIMU
JPOOSIMHU, TIOJIOKHUTEIBHBIMUA U OTPULIATETLHBIMU YHCIIAMHU.

BrIuncnaTh 3HaU€HHS YUCTOBBIX BBIPAXKEHUH, BBITIOJIHATD IPUKUIKY U OLIEHKY
pe3yibTaTa BHIYMCIICHUN, BBIIOJHITH MPEOOPa30BaHUsI YUCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apU(PMETUUECKUX JCHCTBUM.

COOTHOCUTh TOYKY Ha KOOPAMHATHOM NPSIMOM C COOTBETCTBYIOIIUM €W
YUCJIOM M HM300pakaTh 4YKCIIa TOYKAMH HA KOOPAMHATHOW MPSIMOM, HAXOIUTh
MO/JTyJIb YUCIIA.

COOTHOCUTH TOYKHM B MPSIMOYTOJIBHOM CHUCTEME KOOPAMHAT C KOOPAWHATAMU
3TOW TOYKH.

OKpyIJIsITh LIENIble YUCa W JIECSITUYHBIC APOOU, HAXOAUTh MPUOIMKEHUS
YHCEII.

YuciaoBbie 1 0yKBEeHHbIE BbIPAKEHUSA

[TonnmaThs U ynorpeOasiTh TEPMUHBI, CBSI3aHHBIC C 3AMUCHIO CTETICHU YHCIIA,
HAXOJIUTh KBaJpaT W KyO 4MCIa, BBIYUCISATH 3HAUCHUS UYMCIOBBIX BBIPAKEHUH,
COZEpXKAIUX CTEIICHU.

[Tonp30BaThCA MPU3HAKAMH JEIUMOCTH, PACKIAJbIBATh HATYypaJIbHBIC YUCIIA
Ha MPOCTBIE MHOXKHUTEIIH.

[Tonp3oBaThCsA MacITabOM, COCTABIIATH MPOMOPIIUUA U OTHOIIIECHUS.

Hcnonb3oBaTh OYKBBI 111 0003HAYEHUST YUCEIT MPU 3aMMCH MAaTEMaTUYECKUX
BBIPAKEHUN, COCTABIISITh OYKBEHHBIE BhIpaKeHUS U (hOPMYJIbl, HAXOAUThH 3HAYCHUS
OYKBEHHBIX  BBIPQXXEHUM, OCYIIECTBISASI HEOOXOAWMBIE TOJCTAHOBKH U
npeoOpa3oBaHuUsl.

Haxonuts HEen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemienue TeKCTOBBIX 32124

Pemiath MHOTOIIATOBBIE TEKCTOBBIC 3aa4K apU(PMETUUECKUM CIIOCOOOM.

PemaTe 3a1aun, CBSI3aHHBIE C OTHOIIEHUEM, PONOPLIMOHATBLHOCTHIO BEJINYHH,
MPOLICHTAMH, PEIIaTh TPU OCHOBHBIC 3a/1a4u Ha IPOOU U MPOIICHTHI.

Pemate 3amauu, coaepamue 3aBUCHUMOCTH, CBS3BIBAIOIINAE BEJIWYMHBI:
CKOpOCTb, BpeMms, paccTosiHue, LICHA, KOJINYECTBO, CTOMMOCTb,
MIPOU3BOUTEIILHOCTh, BpeMs, O00BEM pabOThl, HCHOJB3Yys apuPMeTHIECKUE
JCUCTBHS, OLEHKY, [MPUKUJKY, IIOJb30BaTbCAd  CAUHULIAMHU  W3MEPEHHUS
COOTBETCTBYIOIMX BEJINYMH.

CocTtaBisaTh OYKBEHHBIC BRIPAKECHUS 10 YCIOBUIO 33J1aUH.

N3Bnekats uHOpMaLMIO, MNPEACTABICHHYIO B TaOJuIaXx, Ha JWHEHHOM,
CTOJIOUATON WJIM KPYroBOW JWarpamMmax, WHTEPIPETUPOBATH MPEACTaBICHHBIC
JTaHHBIE, UCIIOJIb30BATh JJAHHBIC MPU PEIICHUU 3a/a4.



[IpencraBisaTh HHPOPMAIIMIO C TTIOMOIIBIO TAOJINII, JIMHEHHON U CTOIOYATOM
JarpamMm.

Harasignas reomerpust

[TpuBoaUTH TpUMEpPHI OOBEKTOB OKPYXAIOIIET0 MHpa, HUMEoIuX (opmy
U3YYCHHBIX T€OMETPHUYECKHX IJIOCKHMX WU TMPOCTPAHCTBEHHBIX (UTYpP, MPUMEPHI
PaBHBIX U CHMMETPUIHBIX QUTYP.

N300paxaTh ¢ TOMOUIBIO LHMPKYJS, JWHEHKH, TpaHCIOpPTHpa Ha
HEJIMHOBAHHOM U KJIeTYaToi Oymare u3y4eHHbI€ III0CKUE TeOMETPpUYECKHe (PUTYPhI
U KOH(UTYpallui, CHMMETPUYHBIE (DUTYPBI.

[Tonb30BaTHCS TEOMETPUUECKUMU OHITUSAMU: PABEHCTBO (PUTYpP, CHMMETPHS,
HCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBA3AHHYIO C CHMMETPUEN: OCh CHUMMETPHUH, LIEHTP
CUMMETPHH.

HaxoauTe BEIUYUHBI YIJIOB U3MEPEHUEM C IIOMOILBIO TPAHCIIOPTUPA, CTPOUTD
YIJIBI 3aIaHHOW BEJIMYMHBI, MOJIB30BATHCS IIPU PEIICHUH 3a/1a4 I'PagyCHOW MEpOoun
YIJIOB, PACIIO3HABATh HA YEPTEkKAX OCTPBIN, IPAMOU, Pa3BEPHYTHIN U TYIION YTJIBI.

Beuucnare JMHY JOMAHOM, NEPUMETP MHOTOYTOJBHUKA, IOJIb30BaTHCA
€AUHULIAMHU U3MEPEHUS JUTUHBI, BBIPAXKATh OJTHU €INHULIBI U3MEPEHUS JJINHBI 4EPE3
Jpyrue.

HaxoauTp, ncnonp3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHUSA: MEKTY JBYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUIMHY ITyTH HAa KBaJIPaTHOMN CETKE.

Bbruncnsate 1momans  (Uryp, COCTaBICHHBIX M3 NPSIMOYTOJIBHUKOB,
UCIIOJIb30BaTh pa30reHue Ha MPSIMOYTOJIbHUKY, Ha PaBHbIE (UTYPBI, TOCTPAaUBaHUE
J10 IIPSIMOYTOJIbHUKA, I10JIb30BATHCSI OCHOBHBIMH €MHULIAMY U3MEPEHUS TUIOIIAM,
BBIPAXKaTh OJHU €AUHULIBI U3MEPEHUS IIOIIAAN Yepe3 APyTHe.

Pacno3HaBaTh Ha MOJENSIX U M300paXEHUAX NMUPaAMHUAY, KOHYC, LHJIMHAP,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0paxkath Ha KjIeT4aTOM OyMare mpsIMOYTOJIbHBIN Mapaliyieaenumne].

Boruucnsats 00bEM IpsIMOYTOJILHOTO Napaljiesienunena, Kyoa, nojib30BaThCs
OCHOBHBIMHU €MHUIIAMU U3MEPEHUs 00bEMa;

Pemate HECHOXHBIE 3a7auM HAa HAXOXKJICHHE T'€OMETPUYECKUX BEIUYUH B
MIPAKTUYECKNUX CUTyaLUsX.



TEMATHYECKOE IINTAHUPOBAHUE
5 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 Harypanbnbie uncna. JlefictBus ¢ 43 1 bubnmnoreka HOK
HATypaJbHBIMHU YHUCIIAMHA https://m.edsoo.ru/7f4131ce
5 Harnsannas reomerpus. JIunuu Ha 12 5 bubnunoreka LIOK
IIJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
3 ObeikHOBCHAbIE APOOH 48 1 https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
4 H .M 10 1
arasiHasi reoMeTpusi. MHOTOyTOJIbHUKH httns://m.edsoo.ru/7fA131ce
bubnmnorexa LIOK
5 38 1
flecamiiiibic Apody https://m.edsoo.ru/7f4131ce
5 Harnsonas reomerpusi. Tena u purypsi B 9 1 bubmuoreka [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bubmmoteka IIOK
! TosToperne 1 0bobmene 10 1 https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10
11 170 4 4

I[TPOTPAMME



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

6 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HanmeHoBaHue pa3/iesioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakTHyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnuoreka [{OK
1 H 1
BTYPAIILHHIE THCIA 30 https://m.edso0o.ru/7f414736
9 Harnsannas reomerpus. [Ipsmbie Ha 7 bubnnorexa [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f414736
bubmuoreka [{OK
2 1 1
3 Hpodu 3 https://m.edsoo.ru/7f414736
bubmuoreka [IOK
4 H . 1
AJIAAHAS FCOMETPHS. CHMMETPHS 6 https://m.edsoo.ru/7f414736
bubmmoteka IIOK
B
> bipaseii ¢ GyKpamt 6 https://m.edsoo.ru/7f414736
Harnsanas reomerpusi. @urypsl Ha bubnmnorexa [JOK
6 14 1 1
MJIOCKOCTH https://m.edsoo.ru/7f414736
bu6nmorexa LIOK
7 [TonoxxutenpHbIE U OTPULIATENBHBIEC YUCIIA 40 1 https://m.edsoo.ru/7f414736
bu6nmorexa LIOK
I1 1
8 PEICTABIICHIE NaHHbX 6 https://m.edso00.ru/7f414736
9 Harnsinaast reometpusi. duryps B 9 1 bubnmnoreka [JOK
MPOCTPAHCTBE https://m.eds00.ru/7f414736
[ToBTOpeHnue, 060061IeHNE, bu6nunorexa LIOK
10 20 1
CHUCTEMATHU3AIIHS https://m.edso00.ru/7f414736
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 5 5



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
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PABOYAS IPOTPAMMA
(ID 625813)

Y4eOHOro Kypca «AJjredopa»

1u1st oOyyarommxcst 7-9 KiaccoB

MNOACHUTEJBHASA 3AIINCKA

Anrebpa dABIseTCSs OJHUM U3 OIOPHBIX KypCOB OCHOBHOTO OOIIETo
oOpa3oBaHMsI: OHAa 00ECTIeYNBAET U3YUYECHUE JPYTUX JUCIUILINH, KaK €CTECTBEHHO-
HAyyHOro, TaK U TyMaHUTApHOTO LHUKIOB, €€ OCBOEHHE HEOOXOAUMO st
IpOAODKEHUs 00pa30BaHUs U B ITOBCEIHEBHOM KU3HU. Pa3Butue y o0ydarommxcs
HAy4YHBIX MPEACTABICHUNM O MPOUCXOKACHUU U CYLIHOCTH anreOpanyeckux
abcTpakiuii, cnocode OTpakeHUs MATEMaTUYECKONW HAyKOM SIBIICHUH U MPOLIECCOB
B MPUPOJEC W OOIIECTBE, POJIM MAaTEMaTHUYECKOTO MOCIMPOBAHHUS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIsl aJaNTallid B COBPEMEHHOM ITU(GPOBOM
oOmecTtBe. M3yuenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHs HAOJII0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPEOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yTBepxkaeHUs. OCBOeHUE Kypca alireOpbl 00ecreurnBaeT pa3BUTHE
JOTHYECKOr0 MBIIUICHUS] O0O0YyYarolMXCcs: OHM HCIHOJIB3YIOT JAEIyKTUBHBIE U
WHYKTUBHBIE PAcCyXIeHUs, 0000IIeHHEe U KOHKPETU3AIlNI0, aOCTparupoBaHue U
ananoruto. OOyyeHue  anrebpe  mpeanoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIbBHOCTH  OOYYaroIMXcs, IO3TOMY CaMOCTOSITENIbHOE
peleHue 3aa4 ABJSETCs peanu3aleil 1esTeIbHOCTHOIO MPUHLIKIIA 00yUeHusl.

B ctpykType nporpamMmmsl yueOHOTo Kypca «Anredpay 11 OCHOBHOI'O OOIIEro
00pa30BaHMUsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATeIbHO-METOANYECKUE JIMHUU:
«Uncna W BBIYUCICHUSA», «ANTEOpanyecKue BBIpXKEHUS», «YpaBHCHUA U
HepaBeHCTBa», «DyHkimm». Kaxkmas w3 3THX COJAEp)KaTEIbHO-METOIUIECKIX
JIMHUM Pa3BUBACTCSA Ha MPOTSHKEHUU TPEX JIET U3YUYEHUS Kypca, B3aUMOACHUCTBY C
IpYyTMMH €r0 JHHUSAMH. B Xome wu3ydeHus ydeOHOro Kypca OOyJarommMmcs
MIPUXOJIUTCS JOTHYECKH PACCYXKAAaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMMy y4eOHOro Kypca «Ajiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTEMaTUYECKOT0 00pa30BaHUs M CHOCOOCTBYIOIIME OBJIAJICHUIO O0YYArOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTeMaTHdeckoro s3bika. CopepxaTelbHOM U
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOTro Kypca «AunreOpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTED.



Copnepxanve auMHUM «YuWcia W BBIYKMCICHUSD CIY>KUT OCHOBOM IS
JaNbHEUIIET0 M3yUYeHUs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYarOUIUXCS
JIOTHYECKOT0 MBIIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsl IOBCEAHEBHOM
®KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 0OIIEro oopa3oBaHus
CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YHCIaMH, (OPMUPOBAHUEM
IPEACTABICHUN O IECTBUTEIBHOM YHCIIE. 3aBEPILICHHE OCBOCHHMS YUCIOBOM JIMHUU
OTHECEHO K cpeHeMy 00111eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUN — « Aredpandeckue BhIPaKECHUsD
U «YpaBHEHUS] U HEPABEHCTBAa» CIOCOOCTBYET (POPMHUPOBAHUIO Yy 00YyYaIOIIMXCS
MaTEeMaTUYeCKOro armapara, HeoOXOAMMOTro JJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEKHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO
o0miero odpazoBaHusi Y4eOHbIN MaTepuall TPYNIUPYETCS BOKPYT palMOHAIbHBIX
BBIpXEHUH. AJredpa JAEMOHCTPUPYET 3HAUCHHE MaTEeMaTHUKH Kak s3bIKa JJis
MOCTPOCHUS MaTEeMaTHYEeCKHX MOJETCH, OMUCaHWs TPOIECCOB U  SBICHUUN
peanbHOTO MUpa. B 3amaun oOyuenus anredpe BXOIAT TaKkKe JaTbHEHIIIee pa3BUTHE
AITOPUTMHUYECKOTO MBINIJICHHSI, HEOOXOIMMOTO, B YACTHOCTH, JIJIsl OCBOCHUS Kypca
uHQOpPMATUKHA, W  OBJAJCHWE HABBIKAMU  JCAYKTUBHBIX  PACCYXICHHIA.
[IpeoOpazoBaHre CUMBOIBHBIX (OPM CIOCOOCTBYET pPa3BUTHIO BOOOpaKEHUS,
CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTRY.

Conepxanue QyHKIMOHANbHO-TpaUUECKON JIMHUU HALEJIIEHO Ha MOJy4YeHUE
oOyJaroluMuUCs 3HaHUW O (QYHKIUSAX KaK BaKHEWIIEH MaTeMaTHUeCKOH MOJAeNIn
JUISL OTIMCAHUS ¥ MCCIIeI0BAaHUS pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B IPUPOJIE U
obmiectse. M3yuenue matepuasna cnocoOCTByeT pa3BUTHIO Y 00YUaIOIINXCs YMEHUS
UCIIOJIb30BaTh pa3jMuYHble BBIPA3UTEIbHBIE CPEACTBA S3bIKA MaTEMaTHUKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, Tpauueckue, BHOCUT BKJIaa B (opMHUpOBaHUE
MPEJICTABICHNUI O POJTM MAaTEMATUKH B PA3BUTUN IIUBUIIH3AINH U KYJIbTYPBHIL.

CornacHo yueOHOMY ImaHy B 7-9 kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anredpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eiibl COJAEPKAHMS:
«Uncna W BBIUMCICHUA», «ANTeOpanmyecKue BBIPAXKCHUS», «YpaBHEHUS U
HEPABEHCTBA», « DyHKIUW.

Ha uzydenue yueOHoro kypca « Anredpa» orsoautcs 306 yacos: B 7 kiacce —
102 yaca (3 yaca B Heneno), B 8 kiacce — 102 gaca (3 yaca B Hefieno), B 9 kiacce
— 102 gaca (3 yaca B HezentO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yuciia ¥ BIYMCICHUS

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopMBl 3amucu
npobeit k gpyroil. IloHsTwe palMOHAaIBbHOTO 4YHCA, 3alUCh, CpPaBHEHUE,
YHOOPSAIOYMBAHUE  pAlMOHANBHBIX 4uceld. Apudmernyeckue JEHUCTBUS €
palMOHAJIbHBIMU YHCIIaMU. PelieHue 3a1ay U3 peaJibHOM NPAaKTUKU Ha 4acTv, Ha
JpoOH.

CreneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpe/esieHrne, MpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpe/eNIeHus, 3auch 00ibIIKX yncen. [IpolieHTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE MPOLEHTOB. TpU OCHOBHBIE 33Jjaul Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, pPA3JI0KEHHME HAa  MHOKHUTEIH
HaTypaJbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TpsMas ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AuredpanvyecKue BbIPpaKeHUA

[lepemMeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKEHUSA C IEPEMEHHOMU. JlomycTrMBbIe
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaeHue 3aBUCUMOCTH MEKly BEJIMUMHAMU B BUJIE
¢dbopmyiibl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEHHBIX BbIpaKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuUia MpeoOpa3oBaHUS CyMM H
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeMblX.

CBoOJliCTBa CTENEHH C HATYPAJIBHBIM IOKA3aTEJIEM.

OpnHounensl 1 MHOrouseHsl. Ctenenb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE MHOTOYJIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaApPaT CyMMBI
Y KBaApar pa3HocTh. Popmyiia pa3HOCTH KBapaToB. Pa3iioxkeHrne MHOrOWICHOB Ha
MHOKHUTEJIN.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHMs, MpaBUia NpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHeniHOe ypaBHEHHE C OJHOW I[EPEMEHHOM, YUCIO KOPHEH JIMHEHHOIO
ypaBHEHMUS, pEUICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIIEHHE YPABHEHU IO YCIOBUIO
3amaun. Pemenne TeKCTOBBIX 3a1a4 € IOMOLIBIO YPaBHEHUH.

JIuneiiHoe ypaBHEHHE C IBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX yPaBHEHUU C JBYMS IEpEeMEHHbIMU. PemeHune cucreM ypaBHEHUU
crocoboM noAcTaHoBKU. [IpuMepsl perieHnst TEKCTOBBIX 3a/1a4 ¢ TOMOIIIbIO CUCTEM
YPaBHEHUM.

DyHKIMHA

Koopaunara Touku Ha npssmMoil. YuciioBble NpOMEXKYTKHU. PaccTosiHue Mexny
JBYMSI TOYKaMU KOOPJAUHATHOU MPSIMOM.



ITpsimoyronbHas cucreMa koopauHaT, ocu OX u Oy. AGcmucca U opAauHaTa
TOUYKH Ha KOOPJIMHATHOMN TI0CKOCTH. [Ipumeps! rpadukoB, 3aJaHHBIX (HOPMYIIaMU.
Yrenue rpaduxoB peanbHbIX 3aBUcUMOcTei. [Tonstue pynkiuu. I'paduk pyHkumu.
CroiictBa Qynkuuii. Jluneitnas ¢ynkuus, e€ rpapuk. ['papux dynkmum y = |X|.
['padmyeckoe pelnieHue IMHEHHBIX YPaBHEHUI U CUCTEM JIMHEHHBIX YPaBHEHHI.

8 KVIACC

Yuciaa v BIYMCICHUA

KBagparueiii kopeHb u3 uwucia. [loHsitTue 00 uUppalMOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJIPAaTHBIX KOPHEW U X MPUMEHEHUE K TPEoOpa30BaHUI0 YUCIOBBIX BhIPAKEHUN
Y BBIYUCJIEHUAM. [efiCTBUTENbHBIC YUCIIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aluCh YKCIIA.

AuredpanvyecKue BbIPpaKEeHUA

KBagpaTHbIil TpEXWIEH, pa3IoKEHUE KBAIPATHOTO TPEXUIEHA HA MHOKHUTEH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO alreOpanveckor ApoOwu.
CnoxeHue, BBIYUTAHWE, YMHOXEHUE, JEJCHUE alreOpandeckux ApoOeH.
PannonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHNS U HEPABEHCTBA

KBaaparHoe ypaBHeHue, (hopMyiia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. Pemenue ypaBHEHUN, CBOIAIIMXCSA K JIMHEWHBIM U KBaJpPaTHBIM.
[Ipocreiinme qpoOHO-paIMOHAIBHBIC YPABHEHHUS.

['padrueckas uaTEpHpeTanvs ypaBHEHUN C BYMS MEPEMEHHBIMU U CUCTEM
JVMHENHBIX YpaBHEHUW C JABYMsl NE€peMEHHbIMU. lIpuMepsl pelieHuss cucreMm
HEJIMHEWHBIX YPABHEHU C IByMS] IEPEMEHHBIMHU.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OIHOW MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMBbI JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DOyHKIUU

[Tonsitue pynkuuu. OOIaCTh ONpEAEIICHU U MHOKECTBO 3HAUEHUI (PYHKIUY.
CrnocoObl 3a1anus yHKIHIA.

I'padux ¢yskummu. YUrtenne cBoicTB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GyHKIHMA, OTPAKAIOIMINUX PEATbHBIE MPOIECCHI.

OyHKIMY, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYI TPOMOPIMOHATLHBIC
3aBHCHMOCTH, UX rpaduki. Oyukmun Y = X2,y = X3, y = VX, y=|x|. [paduaeckoe
pEILICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KITIACC

YucJia 1 BLIYUCJICHUSA



PanronanbHble 4KCla, UppalMOHANIbHbIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecsaTHUHbIe ApoOu. MHOXKECTBO NEHCTBUTENBHBIX YHCEN, ACHCTBUTEIHHBIC YHCIIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHCTBUA C
JNEWCTBUTEILHBIMU YUCIIAMU.

Pasmeppl 0OBEKTOB OKPYXKAIOLIETO MHUpA, AJIUTEIBHOCTh TMPOIIECCOB B
OKpPY’KarOIIEM MHUPE.

[TpubnukEéHHOE 3HAYCHHE BEIIMYMHBI, TOUHOCTh MpUOIKeHus:. OKpyTriieHe
yucen. [Ipuknka u olieHKa pe3yJIbTaTOB BEIYUCICHUM.

YpaBHeHUS U HEPABEHCTBA

JInnerinoe ypaBHeHuE. Pellienrue ypaBHEHUM, CBOAAIINXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHHe. PelieHne ypaBHEHUN, CBOMSIINXCS K KBagpaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelmieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIICHEN Pa3JI0KEHNEM Ha MHOKUTEIIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PelieHuwe TEeKCTOBBIX 3a]1ay
anreOpanyeckuM METOIOM.

VYpaBHeHuE ¢ ABYyMs NEpEeMEHHBIMU U ero rpaduk. PemieHue cucreM IBYX
JIMHEWHBIX YPABHEHUM C IBYyMS IIEPEMEHHBIMU. PellleHne CUCTEM JBYX YpaBHEHUN,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
VMHTEPIPETALNS CUCTEMbI YPABHEHUH C JIBYMS IEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4 alredpandeckuM crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne NMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOoW. PemenHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['paduueckass wHTEepmpeTanuss HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DOyHKIUU

KBagparuunas ¢yHkuus, e€ rpadpuk u cBoiictBa. Ilapabona, koopauHaThI
BEPUIMHBI 1apadOoJIbl, 0Cb CAMMETPHUH MAPAOOJIBI.

I'padukn bysxmmit: Y = kx, y = kx + b, y = k/x, y = x5, y = VX, y = |X| 1 ux
CBONCTBA.

YucsioBbIe MOC/I€10BATEILHOCTH U MPOrPeccum

[IoHsiTHE YMCIIOBOM MOCIENOBATEIBHOCTH. 3aJaHHUE IOCIEN0BATEIBHOCTH
peKyppeHTHO# dhopmyIioi u HopMyIToit N-To YieHa.

Apudmernueckass U reoMmerpuueckas mporpeccuu. @opmyiel N-ro 4jieHa
apu(PpMETHIECKON ¥ TeOMETPUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300pakeHne WICHOB apu(PMETHYECKON U TEOMETPHUYECKOM Mporpeccuit
TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCHOHECHIUAIBHBIN POCT.
CI1oHBIE NIPOLIECHTBHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMDBbI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JInuHOCTHBIE pe3yJIbTAThl OCBOCHHS MpOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKkTEepU3YyIOTCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

IPOSIBJICHMEM MHTEpeca K NPOLUIOMY M  HACTOSIIEMY POCCHMCKOM
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTWIKEHUSM  POCCHUHCKHUX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHMKEHHUM B IPYrUX HayKax U MPUKIAJAHbIX chepax;

2) rpaskaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IrpaklaHWHA U pean3ali ero
npaB, TMPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAaX (YyHKIHOHUPOBAHUS
pPa3NUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYp IPaKJaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHHUIO 3TUYECKHUX MPOOJIEM, CBA3AHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKH, OCO3HAHUEM Ba)KHOCTHU
MOPAJIBHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHBHOE Yy4YacTHE€ B pELICHUM [PAKTHYECKUX 33]a4
MaTE€MaTU4YeCKOM HalpaBJICHHOCTH, OCO3HAHWEM BAXXKHOCTHM MaTEMaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM I YCHEIIHOW Tpo(deccHoHambHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
OCTPOCHHUEM MHANBUAYATbHON TPAEKTOPUM 00pa30BaHUs U KUZHEHHBIX TUIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3a7ay, PEUICHWH, pacCyXICHHH, YMEHHUIO BUICTbH
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY HAy4YHbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4Ye€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYeCKON HayKd Kak cdepbl UelI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA WM 3HAYMMOCTH I Pa3BUTHS LIMBWIM3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MaTHYECKOW KYJbTypOH Kak CPEICTBOM
NO3HAHWS MHpPA, OBJIAJEHUEM IPOCTEUIIMMH HAaBBIKAMH MCCIIE0BATEIBCKON
NEeATEIbHOCTH;

6) ¢usuyeckoe BocnuTanue, GOpMHpPOBAHHE KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOJTyYHs:

TOTOBHOCTBIO TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B HMHTEPECAaX CBOETO
3I0pOBbsl, BEAEHHUS  3J0pOBOro  o0pa3a JKHU3HU  (30pOBOE  MHUTAHUE,



cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHbIXa, peEryysipHas Quanyeckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HAaBbIKA pe(ICKCUH, PU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTI'o K€ MpaBa IPyroro 4eJ0BeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTalueN Ha MPUMEHEHHE MAaTEMATUYECKUX 3HAHUM JUIsl pelIeHUs 3a1a4 B
00J1acT COXPAaHHOCTH OKPYXKAIOIIeH Cpe/bl, TUIAHUPOBAHUS TTOCTYIIKOB U OLICHKH
UX BO3MOXHBIX IMOCJIEICTBHI I OKPYXAIOLIEH Cpeibl, 0CO3HAHUEM IJI00aTbHOTO
XapaKkTepa SKOJOTUYECKUX POOJIEM U IyTeH UX pelieHus;

8) aganTanusi K U3MEHSIIOMIUMCS YCJOBHUSAM COUMAJIbHOW M MPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUECKYIO JeATEeIbHOCTh, B TOM YHCIIE
YMEHHE YUUThCA y APYIHX JIOJed, NmpuoOpeTaTb B COBMECTHOM JAESATEIbHOCTU
HOBBIE 3HAHUS1, HABBIKA U KOMIIETEHIIMH U3 OIbITA IPYTHUX;

HEOOXOJAMMOCThIO B  (DOPMUPOBAHMM HOBBIX 3HAHWA, B TOM YHUCIE
(bopMyIUpOBaTh UAECH, OHATHS, TUIIOTE3bl 00 0OBEKTAX U SBJIECHUSAX, B TOM UYHUCIE
paHee HEU3BECTHBIX, OCO3HABaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUUA U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CUTYyallMlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbBI3OB, TPeOYIOIIUNA KOHTPMEpP, KOPPEKTUPOBATH
IPUHUMAEMble pPELIEHUS U JAEUCTBUA, (OPMYJIUPOBATH U OLIEHUBATH PUCKU U
HOCIIEACTBUSL, (POPMHUPOBATH OIBIT.

METANPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckune geiicTBUS:

® BEBISBIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKH MATEMATHICCKUX
OOBEKTOB, TOHATUN, OTHOIIEHUH MEXKIY TMOHATUSIMH, (OPMYIHPOBATH
OTpEJICICHUs]  TOHSATUW, YCTAHABIMBATH CYIIECTBEHHBIA  MPU3HAK
KJaccu(ukany, OCHOBaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATh, (HOPMYIUpPOBaTH MW  TPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIHE,
YCIIOBHEIE;

® BBIBIIATHP  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H |
npoTuBOpedrs B (akTaxX, MAHHBIX, HAOIIOACHUSAX W YTBEPKICHUSX,
npemiaraTh KpUTEPUU JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEH 1 TIPOTUBOPEUHIA;

® JenaTh BBIBOABI C HUCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX H
WHYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e pa30upaTh J0KA3aTEIILCTBA MATEMATHUCCKUX YTBEP)KIACHUH (TIPSMBIEC B OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSITENIbHO HECIOXKHBIE J0Ka3aTelIbCTBa



MaTeMaTHYeCKUX (PaKTOB, BBICTpauBaThb apryMEHTAlLlMI0, I[PUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;

e BbEIOMpaTh crmoco0 pemieHUs y4eOHOU 3amauu (CpaBHUBATH HECKOJBKO
BApUAHTOB peELIEHUs, BbIOMpaTh HauOoNee MOAXOAAIMA C YYETOM
CaMOCTOATENLHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

® JCIOJb30BaTh BOIPOCHI KaK MCCIEA0BATENbCKUN MHCTPYMEHT IO3HAHUS,
(opMyJIpOBaTh BOIPOCHI, (PUKCUPYIOLIUME NPOTUBOpPEUHE, IMpoOJIeEMy,
CaMOCTOSITEJIbHO yCTAHABJIMBAaTh MCKOMOE M JaHHOE, (OpMHUPOBATH
TUIIOTE3Y, apIYMEHTUPOBAThH CBOIO MO3ULINI0, MHEHHE;

® [POBOJUTH MO CAMOCTOSITEIBHO COCTABJICHHOMY IIJIAaHY HECJIOHBIM
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAHKE IO YCTAHOBIEHUIO OCOOEHHOCTEM
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 0OBEKTOB MEX Ty COOOI;

® CaMOCTOSITENIHO (hOPMYIHPOBATH 000OILIEHUS U BBIBOJBI 110 pe3ysbTaTaM
IPOBEAEHHOIO HAOJIO/IEHUS, UCCIIEJOBAHUS, OIIEHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

® [IPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, a TAKXKE BbIABUTAThH
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

® BBIBISITH HEJOCTaTOYHOCTh W HM30BITOUHOCTh HH(OPMALIUU, JAaHHBIX,
HEOOXOUMBIX JIJIsl pELICHUS 3a1a4u;

e BHIOMpPATH, AHAIU3UPOBATh, CHUCTEMATU3UPOBATH W HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHNUS;

e BbIOMpaTh (GOpMYy TMpEeACTaBICHUS HMHPOPMALUU U WUIIOCTPUPOBATH
peliaemMble 3aJayd CXEMaMHM, JuarpaMMaMH, WHOM Tpapukod Hu HuX
KOMOMHAILIMSIMU;

® OILICHUWBAaTh HAAEKHOCTh WMH(GOPMALMU TO KPUTEPUSAM, NPEUIOKEHHBIM
yUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIE 1eCTBHA:

® BOCIPUHUMATH U POPMYJIHPOBATH CYKJECHUS B COOTBETCTBUH C YCIOBUSIMHU
U LIeJIIMH OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHHUS
B YCTHBIX U MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJYy pEeLIeHUs
3aJlayu, KOMMEHTUPOBATh MOJYUYEHHbBIN pe3yJIbTaT;

® B X0J€ OOCYXKICeHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo6JieMbl, perraeMoi 3ajaun, BbICKa3bIBATh U/, HAllEJIEHHbIC HA MMOMCK
pELIEHMs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXICHHUAMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXUBaTh PA3JIMYME U CXOJCTBO MO3MIIMMA, B
KOPpEKTHOU GopMme hopMyIupoBaTh pa3HOTIACHSs, CBOM BO3PAKEHUS,

® [IPEACTABISATH  PE3yJbTaThl  PEIICHHs  3aJayd,  JIKCIIEPUMEHTa,
UCCJIEI0BAHMUS, IPOEKTA, CAMOCTOSATEIHLHO BEIOUPATh POPMAT BHICTYIUICHHUS
C Y4€TOM 3aj7ja4 IPEe3CHTALMA U OCOOEHHOCTEN ayAUTOPUH;



IMOHUMATh U UCMOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON U UHAUBUILY ATbHOU
pabOThI MPU PENICHUH YICOHBIX MAaTEMAaTHIECCKUX 3a/1a9;

MIPUHUMATH 1€ COBMECTHOM JEATEIHbHOCTH, INIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paboOThl, pachpeieisTh BHIbI padoT, JI0roBapUBaThCA,
00CyXIaTh MPOIIECC U pe3ybTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax pabotel (oOCykmeHus, 0OMEeH
MHEHUSIMHA, MO3TOBBIC IITYPMbI U APYTHUE), BBIOJIHITH CBOIO YaCTh Pa0OThI
U KOOPAMHHUPOBATH CBOM JIEUCTBUS C JPYTMMH YJICHAMHA KOMAaH]IbI,
OLICHUBATh KAa4€CTBO CBOETO BKJIaJla B OOLIMUA MPOIYKT MO KPUTEPHUSIM,
chOpMyTUPOBAHHBIM YIACTHUKAMU B3aUMOJICHUCTBHSI.

PeryasiTuBHbIe YHHBepPCAJbHbIE YueOHbIE HelCTBUSA
Camoopranuzamnus:

CaMOCTOATENIBHO COCTAaBJIATH IUIAH, AJITOPUTM PELICHUs 33Ja4d (MU €ro
4acTbh), BbIOUpaATh CHOCOO pEHICHHs C YYETOM HMEIOIIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BAapUaAHThI pEUIEHUH C Y4ETOM HOBOM MH(OpMAIUH.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbINA HHTEJJIEKT:

BJIAJETh CITIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS POLECCA U pe3yiibTaTa
pelIeHUsI MaTEMATUYECKOM 3a/1a4H;

MIPEABUAETH TPYIHOCTHU, KOTOPBIE MOTYT BOSHUKHYTh IIPU PELICHUU 3a1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HAWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA JICITEIbHOCTH TOCTABJICHHOM LIEJIH U
YCJIOBUSIM, OOBSACHSTH MPUYUHBI JOCTHUKEHUS WIM HEJOCTUKEHUS IIeiH,
HaXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYHUT CIETYIOIINE
MpPEAMETHBIE PE3YIIbTATHI:

Yucaa v BIYMCICHUSA

BrImonHITh, coYeTas YCTHbIE M MHChbMEHHBIE MPUEMBI, apuMeTHIecKue
JEUCTBUS C PallMOHATIbHBIMU YUCIIaAMHU.

HaxoauTh 3Ha4YeHUsS YKMCIIOBBIX BBIPAKEHHUH, MPUMEHSITh pa3HOOOpa3HbIC
CriocoObl ¥ MPUEMBI BBIYUCIICHUS 3HAYCHUN JPOOHBIX BBIPAKEHUMU, COJEpIKALIUX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[lepexoauth OT oaHON (HOPMBI 3amKMCcH 4Yuced K Apyrou (mpeoOpa3oBbIBaTh
JECATUYHYIO IpOoOb B OOBIKHOBEHHY0, OOBIKHOBEHHYIO B JIECITUYHYIO, B YACTHOCTH
B 0€CKOHEYHYIO JECATUYHYIO IPOOh).

CpaBHUBATH U YIIOPSAIOUYMBATH PallMOHAJILHBIC YUCIIA.

OKpyTJsTh YKCIa.



BBINTONIHATE IPUKUIKY U OLEHKY pe3yjibTaTa BBIYMCICHUN, OLEHKY 3HAaYCHUU
YUCJIOBBIX BBIPAKECHHWU. BBINOIHATE AEUCTBHUS CO CTENEHSAMH C HATYpPaJbHBIMHU
ITOKA3aTEIISIMH.

[IprMeHATh NPU3HAKU JETUMOCTH, PA3JIOKEHNE HA MHOKUATEIN HATYPaIbHbIX
quced.

Pemate mpakTHKO-OPMEHTHPOBAHHBIE 33Ja4Yd, CBSI3aHHBIE C OTHOLICHHUEM
BEJINYMH, MNPONOPLUMOHAIBHOCTBIO BEJIWYMH, NPOLIEHTAMH, WHTEPIPETUPOBATH
pe3yabpTaThl PEIICHUs 33a4 ¢ YYETOM OTPaHWYECHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX OOBEKTOB.

AnredOpanveckue BbIPAKEHUS

Hcnonp3oBath aireOpandecKyo TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€
B IIPOLIECCE OCBOEHUS Y4EOHOTO MaTepuaia.

Haxoauts 3HaueHHss OyKBEHHBIX BBIPDRXKEHUN IPU 3aJaHHBIX 3HAYEHMSIX
IIEPEMEHHBIX.

BoInonHATh MpeoOpa3oBaHus 1EI0T0 BEIPAXKEHHS] B MHOTOYJIEH IPUBEACHUEM
MOJI00HBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYWIEHA HA MHOTOWIEH M MHOIOWIEHA Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCymeCTBIATh PA3J0KEHUE MHOTOWICHOB HA MHOXKHTEIH C IOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOKUTENS, TPYIIIIUPOBKU CIAraeMbIX, IPUMEHEHUS
(bopMyJ1 COKPALIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3oBaHKsl MHOTOUYIEHOB JUIsl PELICHUS pa3JInYHbIX 3ajad
13 MaTEMAaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOU ITPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAIBHBIMU IOKA3aTEISAMM IS
npeoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pewaty JMHENHBIE YpaBHEHUSA C OJHOM NEPEMEHHOW, NMPUMEHSS MpaBUia
Iepexoia OT UCXOAHOTO YPABHEHUS K PaBHOCUIIbLHOMY eMmy. [IpoBepsTh, sBIIAeTCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[IpumeHsTh rpaduyecKkre METOIbl P PEIIEHUN JTUHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuMepsl Map 4YUCEN, SBIAIOMIMXCA PEIICHUEM JHHEHHOro
YPaBHEHHUS C ABYMS [IEPEMEHHBIMMU.

CTpouTh B KOOPAWHATHON TNIOCKOCTH IpaUK JTMHEHHOTO ypaBHEHUS C IBYMS
NEPEMEHHBIMHU, MOJIb3YSCh Ipa(UKOM, IPUBOAUTH IPUMEPHI PEIICHNS YPaBHEHUS.

Pemars cucrtemsl IByX JIMHEMHBIX YPABHEHUN C ABYMs IIEPEMEHHBIMU, B TOM
yucie rpaduIecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YypaBHEHUWE WM CHCTEMY JIMHEWHBIX
YPaBHEHMHU 110 yCIOBHIO 3a7a4U, HHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a71a4¥ IOJy4YEHHBIN Pe3yJIbTaT.

DyHKUIMHA



N300pakaTh Ha KOOPAUHATHOMN MPSMON TOYKH, COOTBETCTBYIOLIHNE 33 JaHHBIM
KOOpAMHATAM, JTy4YH, OTPE3KH, HHTEPBAJIbI, 3alIUCHIBATh YUCIOBBIC IPOMEKYTKU HA
anreOpanyecKoM si3bIKe.

OTmeudaTh B KOOPIAMHATHOW TUIOCKOCTH TOYKM MO 33JaHHBIM KOOpAHHATaM,
CTpOUTH rpadpuku TuHEHHBIX QyHKIMA. CTpouth rpaduk QyHKIUU Y = [X|.

OnuceiBaTh C TOMOUIBIO (PYHKIIMM W3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMUMHAMHU: CKOPOCTh, BpPEMsI, PAcCTOSHUE, II€HA, KOJHYECTBO, CTOMMOCTD,
POM3BOIUTENILHOCTD, BpeMsi, 00bEM pabOTHI.

HaxonuTs 3HaueHne GyHKIUY 110 3HAYCHUIO €€ apryMeHTa.

[lonumats rpaduueckuii cnoco0 MPeACTaBICHHS M aHain3a MHPOpPMalUH,
U3BJICKaTh M MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPAUKOB PEaTbHBIX MPOILECCOB
Y 3aBUCUMOCTEN.

K xoHiy oOydenuss B 8 kJjacce oOydYaromuiicsi MOJMYYUT CIICAYIOIIHE
IIPEAMETHBIE PE3YIIbTATHI:

Yuca 1 BbIYMCICHUS

Hcnonp30BaTh HadaJgbHBIE IMPEACTABICHHUS O MHOXECTBE JEHCTBUTEIIBHBIX
yucen JJIsl CPaBHEHUS], OKPYTJIEHUS W BBIYUCIECHUN, N300pa)kaTh JACHCTBUTEIbHbBIC
YHUCIla TOYKaMH Ha KOOPJANHATHOU MPSMOM.

[IpumeHsATh NOHATHE apU(PMETUYECKOIO KBAIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, UCIIOJIb3Ys MPH HEOOXOIMMOCTH KaJBKYJSTODP, BBIIOJIHSATH
npeoOpa3oBaHusl BBIPAKEHUHM, COJEPHKALIUX KBAaJApAaTHbIE KOPHHU, HCIOJIb3Ys
CBOWCTBA KOPHEU.

Hcnonp3oBaTh 3amucu OONBIIMX W MaJbIX YHCEN C MOMOIIBIO JECATHYHBIX
npobeit u crenieHeit uucia 10.

AJiredpanyeckue BbIpaKeHUS

[IpuMeHsATh TMOHSATHE CTENEHW C LEJbIM TO0Ka3aTelieM, BbIIOJHSTh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIIMX CTENEHH C LIEJIbIM MOKa3aTeeM.

BBINONHATH TOXKAECTBEHHBIE TPE0OPA30BAHMS PALlMOHAIBHBIX BBIPAXKEHUHN Ha
OCHOBE MMPaBUJI ICUCTBUI HaJ MHOTOUYJIEHAMH U alNreOpandyecKuMu ApoOsiMu.

PackmnanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[TpumeHsTh npeoOpa3oBaHMs BEIPAKEHUN IJIs1 pELICHUs Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pewiats JMHEHBbIE, KBaJpaTHhIE YPaBHEHUS U PalMOHAJbHBIC YpaBHEHUS,
CBOJISIILIMECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMsI [IEPEMEHHBIMU.

[IpoBOAUTE MPOCTEHIINE UCCIIENOBAHUSA YPAaBHEHUM U CUCTEM YPaBHEHUU, B
TOM YHCJI€ C TPUMEHEHHEM IrpapuuecKuX MpeACcTaBlIeHul (yCTaHaBIMBaTh, UMEET
JU ypaBHEHUE WJIM CHUCTEMAa YPABHEHUMN pEUIEHUs, €CIU HMEET, TO CKOJBbKO, U
npouee).

[lepexoauTh OT cioBeCHON (HOPMYIMPOBKU 3ajadyu K €€ anreOpandyeckoiu
MOJENN C IIOMONIBIO COCTABJIECHUS YPaBHEHUS WM CHCTEMBl YpPaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3324 NOJIYYEHHBIN PE3YIIbTAT.



[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH, PEIIaTh
JMHEHHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOM U UX CUCTEMBI, 1aBaTh rpaduIeCKyIo
WLTIOCTPAIIMIO MHOXKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUU

[TornmaTh ¥ WCMONB30BaTh (DYHKIIMOHAIBHBIC TOHSTHS M SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUYCHHMSI), OMPEACIATh 3HAUCHHE (YHKIMH MO 3HAYCHHIO
apryMEHTa, OIpeIeTsTh CBOMCTBA QYHKIIMU MO €€ rpaduKy.

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIUN BUJIA:

y=k/x,y =x%y=x3y = |X|, y = VX, OIHchIBaTh CBOICTBA YHCIOBOI (HDyHKIMH
o e€ rpaduxy.

K koHmy oOyueHus B 9 kiacce oOydaroIIMHCA MOJIYYUT CIEIYIOIIHE
IIPEIMETHBIE PE3YJIBTATHI:

Yuca 1 BbIYMCICHUS

CpaBHHBAaTh M YIIOPSIOYMBATH PAIIMOHAJIBHBIE U HPPALIMOHAIIBHBIE YHCIIA.

BoInonHTh apudpMeTrnyecKne AMCTBUS C PAllMOHAIBHBIMU YMCIaMH, COUETasl
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBIMOIHATH BBIYHMCIECHUS C UPPALUOHAIBHBIMU
YUCIIAMH.

HaxonuTh 3HaYeHUs CTENEHEN C LEIbIMHU IOKA3aTENIMHU U KOPHEH, BBIYUCIIATh
3HAYEHUS YUCIIOBBIX BBIPAXKEHUMN.

OKpyrisTh JEHCTBUTEIBHBIE YMCIIA, BBIIOJHATh NPHUKUIKY pPE3yJbTaTa
BBIYMCIICHUM, OLIEHKY YHCIJIOBBIX BBIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

PemaTe nuHENHbIE U KBaIpaTHbIC YPABHEHHUSI, YPABHEHHUS, CBOSIIHAECS K HUM,
npocTeiire ApoOHO-pallMOHANIbHBIE YPaBHEHUS.

Pemate cucrteMbl JBYyX JIMHEWHBIX YPAaBHEHHMH C JABYMsSI NEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPHIX OJJHO YPABHEHUE HE SBISETCS JTUHEHHBIM.

Pemiath TekcTOBbIE 3ajauu  ajreOpandeckuM CHocoO0OM C  MOMOIIBIO
COCTABJICHHSI YPaBHEHUS UM CUCTEMBI IBYX YPaBHEHUH C ABYMsI IEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIINE HUCCIETIOBAHNUS YPABHEHU U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IpaUyecKuX Npe/ICTaBIeHUI (YCTaHABIMBATh, UMEET
JU ypaBHEHUE WJIM CUCTEMAa YpPaBHEHUM pELIEHUs, €CIM HUMEET, TO CKOJbKO, U
npouee).

Pemarp svHeliHblE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paxkaTb
pELICHNE HEPABEHCTB HA YMCIIOBOM NPSIMOM, 3aIUCBHIBATh PELICHHUE C MOMOIBIO
CHUMBOJIOB.

Pemate cucTeMBl  JMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOLIME KBAJpaTHOE HEPaBEHCTBO, H300pakaTb pEIICHHE CHUCTEMBbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alIMChIBATh PEIEHUE C TOMOLIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NP PEIICHUN PA3IUYHbBIX 3a7a4.

DyHKUIMHA

Pacnio3naBaTh (yHKUMM HM3y4eHHbIX BUJOB. Iloka3blBaTh CXeMaTHUYECKH
pacIoyioKeHUe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB (GyHKIuMA Buma: Yy = KX,



y=kx+b,y = k/x, y = ax?+bx + ¢,y = x4, y =X, y = |X|, B 3aBuCHMOCTH OT 3HAYCHHMIA
K03 UIIUEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIUH.

Crpouth M H300paxarb CXEMaTUYECKH TpaUKH KBaJpPaTUUHBIX (DYHKIIH,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIHH 1O MX TpaduKaM.

Pacnio3naBaTh kBagpaTHuHyio (QyHKIHUIO 10 GopMylie, TPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON XKU3HH, (PU3UKH, TEOMETPHUH.

YuciioBble NOC/I€10BATEILHOCTH H IPOrpeccuu

Pacnio3zHaBaTh apu(pMETHUECKYIO U TEOMETPUUYECKYIO IPOTPECCUU NPHU Pa3HBIX
croco0ax 3aJaHusl.

BbINONHATE  BBIUMCIEHUS C UCHOJb30BaHUMEM (opMyn N-ro  4ieHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxaTh WIEHbl IOCIEIOBATEILHOCTY TOYKAMHU Ha KOOpPJIMHATHOU
IUIOCKOCTH.

Pemarp 3amaun, cBsI3aHHBIE C YUCIOBBIMH TOCIEIOBATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PEAIbHOM JKM3HU (C KCIOJIb30BAHUEM KAJIBKYJISTOPA, HU(POBBIX
TEXHOJIOTHUHA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HanmeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne i/t P Konrposbnsie IIpakrnyeckue (p )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucnna u BeIUKCICHUS. ParinoHanbpHbIe o5 1 bubmuorexa [IOK
yucia https://m.edso00.ru/7f415b90
bubnuoreka [{OK
2 AnrebpandecKkue BhIpaKEHUS 27 1 https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
3 ¥ paBHEHILA 1 HEpaBeHCTBa 20 1 https://m.edso00.ru/7f415b90
bubmuoreka [IOK
4 K . D 24 1
OOPAWHATLI H rpaguich. DyrKin https://m.edso0.ru/7f415b90
bu6mmoteka IIOK
I1 1
> OBTOpeHHE 1 0000uIeHHE 6 https://m.edso0.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10
1 102 5 0

I[TPOT'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
bub6nmmoreka [IOK
1 q .K 1
ucna v Beiurcienus. KBaaparueie KOpHU 5 https://m.edsoo.ru/7f417af8
2 Uucna u BeruucieHus. CTeneHs ¢ UebiM 7 bubnuoreka [{OK
II0Ka3aTesIeM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKue BhIpaxKeHHs. 5 1 bubmmoreka [JOK
KBanpaTHbiii TpEXUiIeH https://m.edsoo.ru/7f417af8
AnrebpanyecKe BEIPaKCHUS. Bbu6mmoteka [JOK
4 15 1
Anrebpanyeckas Apoob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubnnorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubmuoreka [IOK
yYpaBHEHUU https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoteka IIOK
8 PyHKIUH. OCHOBHEIE MOHATH S https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
9 o .4 9
yHiH. HCI0BEIC PyHKLHH https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 II 6 1
OBTOpCHHE 1 0bobmeHHe https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB I10
- 102 5 0

[TPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f417af8

9 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne n/m P Konrpoubnbie IIpakruyeckue (1upp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bubmuorexa [JOK
yucia https://m.edso00.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnuorexa [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bubmuorexa [JOK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 6 httos://m.edsoo.ru/7f419d08
bu6mmorexa [IOK
o 1 1
> YHICHIH 6 https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
4 1 1
6 HCTIOBBIE MOCIIEI0BATEIBHOCTH 5 httos://m.edsoo.ru/7419d08
[ToBTOpeHnue, 060061IeHNE, cCUCTEeMaTH3aUs bubnnoreka [JOK
7 . 18 1
3HaAHUU https://m.edso0.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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PABOYAS IPOTPAMMA
(ID 626041)

yueOHOro Kypca «I'eomerpus»

1u1st oOyyarommxcst 7-9 KiaccoB

MNOACHUTEJIBHASA 3AIINCKA

['eomeTpuss Kak OAWH M3 OCHOBHBIX pPAa3JelOB IIKOJIBHOM MAaTEMaTUKW,
UMEIOLINI CBOEH 1IeNbI0 00€CIeUnTh W3yYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHWM M B3aMMHOE pACIOJOXKEHUE, OINMUPACTCA Ha  JIOTUYECKYIO,
JIOKa3aTEIbHYIO0 JIMHUIO. [I|eHHOCTh M3y4YeHUs reOMETpUU Ha YpPOBHE OCHOBHOIO
o011ero o0pa3oBaHus 3aKIIOYACTCSI B TOM, YTO OOYYaIOLIUICS YUUTCS IPOBOIAUTH
JI0Ka3aTEIIbHbBIE PACCYKIACHHUsI, CTPOUTH JIOTUYECKUE YMO3AKIOYEHHUs, TOKAa3bIBaTh
VWCTUHHBIC YTBEPKIACHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOIAUTH
pacCcy’IeHus1 «OT TPOTUBHOIO», OTIWYaTh CBOWCTBA OT  IPU3HAKOB,
(bopMyIUpOBaTh OOPATHBIE YTBEPKIACHUS.

Btopoil 1nenpt0 HM3ydeHUsT TE€OMETPUM SIBIIIETCS HCIIOJIB30BaHUE €€ Kak
WHCTPYMEHTA NPU PELIEHUN KaK MATEMAaTUYECKUX, TaK W INPAKTUYECKHUX 3aj]1ad,
BCTpEYAIOUIMXCSI B peajgbHOM ku3HM. OOydaromuiicss AOKEH HayYUThCS
ONpPENEIUTh F€OMETPUUYECKYIO (PUTypy, ONMHUCaTh CIOBAMHM JAHHBIA 4YEPTEX WIH
PUCYHOK, HAalTH IUIOIIA b 3€MEJIBHOI0 YYacTKa, pacCUUTaTh HEOOXOAUMYIO JITUHY
ONTOBOJIOKOHHOTO KaOenss win TpeOdyemble pa3Mephbl Tapaxa i aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTEIbHAS JUHUSA B W3YYEHUU T€OMETPHUH.
[Tpu pemieHun 3agad MPaKTHUYECKOIO XapakTepa OOYyYaroUUiicss y4uTcs CTPOUTH
MAaTEMATUYECKUE MOJEIM PEAJbHbIX JKU3HCHHBIX CHUTYyalMd, IPOBOIUTH
BBIYMCJICHUS U OLIEHUBATD aJICKBATHOCTH MOJyYEHHOTO PE3YJIbTaTa.

KpaiiHe BaXHO NOMYEPKUBATH CBS3M T'€OMETPUU C JAPYTMMH Y4eOHBIMU
peIMEeTaMi, MOTUBUPOBATh MCIHOJb30BaTh OMPEACIICHUS T€OMETPUUECKUX (PUTYD
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJYyYEHHBIX YMEHUU B (PU3UKE U
TEXHUKEe. OTH CBA3M Haubosiee SpKO BUIHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckne cooTtHomeHus», «Merton koopauHat» U «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CIEIYIONUE OCHOBHBIC DPa3Jeibl
comepxkanusi: «['eomerpuueckue ¢Gurypel u UX CBOWCTBay, «M3mepeHue
F€OMETPUYECKUX  BEIUYMH», «/leKapTOoBBl KOOpAMHATBI HAa  IUIOCKOCTHY,
«Bektops», «JIBmkenus miockoctiy, «I[IpeodpazoBanus mogo0us».



Ha m3yuenune yueOHoro kypca «I'eomerpusi» orBoautces 204 gaca: B 7 Kiacce
— 68 yacoB (2 yaca B Hefien0), B 8 ki1acce — 68 yacoB (2 yaca B HeJlel0), B 9 kiacce
— 68 yacoB (2 yaca B HEJIETIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

HavanpHble nonsTus reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yriIoB. BepTukanbHble M CMexXHbIE yIUIBl. buccektpuca yruma. Jlomanas,
MHOTI'OYyroJibHUK. [lapannenbHOCTh 1 EPIEHIUKYISIPHOCTD NPSIMBIX.

CumMmetrpuuHsble purypsl. OCHOBHBIE CBOWCTBA 0CEBOM cuMMeTpuH. [Ipumepsl
CUMMETPHUH B OKPYIKAIOILIEM MHpE.

OCHOBHBIE TIOCTPOECHHUS C IOMOIIBIO LHUPKYJISA WU JIMHEWKH. TpeyrojpHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONCTBA.

PaBHOOE/IpeHHBI W  PAaBHOCTOPOHHUM  TpEyrojabHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyroyibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIBHUKOB.

CBOICTBA M IPU3HAKU NapaJUIEIbHBIX MPAMBIX. CyMMa yIiIOB TPEYrOJIbHUKA.
Brentnue yriel TpeyroybHUKA.

[IpssMOyTOJIBHBIA ~ TPEYroabHUK. (CBOMCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTOJbHUKA, IPOBEAEHHOMN K TUIOTEHY3€. [[pu3Haky paBeHCTBA NPSIMOYTOIBHBIX
TPEYTOJIBHUKOB. [IpSAMOYTOJIBHBINA TPEYTOJIBHUK C YyIioM B 30°.

HepaBeHcTBa B IeOMETpUU: HEPABEHCTBO TPEYIOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJibllieM yriie U OOJbLIEH CTOPOHE TPEYroJIbHUKA.
IleprieHIUKY ISP ¥ HAKIIOHHAS.

['eomerpuueckoe MecTo TOYeK. buccexkrpuca yria W CEepeaWHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XOopAa M JUaMeTp, HUX CBoWcTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTU W NpsiMor. KacaTenbHas u cexkymas K OKpY>KHOCTH.
OKpy»XHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W onucaHHas OKPYKHOCTHU
TPEYTOJIbHUKA.

8 KVIACC

YerpipéxyronpHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. YactHsle
Clly4au TapajijieiorpaMMoOB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), UX MPU3HAKU H
cBoiictBa. Tpamenusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKHU.
[IpssmoyrosbHas Tparenus.

Meron ynBoenus menuansl. LleHTpanbHas cumMmerpus. Teopema dPaneca u
TEOpPEMa O IPOMOPLUOHAIIBHBIX OTPE3KaAX.

CpenHue TMHUM TPEYTroJIbHUKA U Tparenuu. LIeHTp Macc TpeyroiabHuUKa.

[Tongobue TpeyrodbHUKOB, Kod(pdunueHnt mnoaodus. I[lpusznaku mnomoOus
TpeyroJbHUKOB. [IpuMeHenne noao0us npy peleHny NPpakTUYEeCKUX 3a/1ay.



CpoiicTBa miomaael reomerpuueckux ¢uryp. @opMynbl A IUIOLWIAAM
TPEYTOJIbHHKA, Tapajuienorpamma, pomOa u Tpaneruu. OTHOIICHHWE IUIONIAIeH
noI0OHBIX (uUryp.

Brruncnenne niuomaaend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permeHun
MPAKTUYECKUX 3a7a4.

CHHyC, KOCHHYC, TaHT€HC OCTPOro yrijla MNPSIMOYTOJBHOTO TPEYTOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpUTrOHOMETpUUYECKHE (DYHKIIMU
yrioB B 30, 45 u 60°.

BrucaHHbIE U IIEHTPAJIbHBIE YIJIBI, YTOJI MEK/y KacaTeIbHOW U XOPJ0M. YTJIb
MEXKy XOpJaMHU M CEKyIIMMH. BIMCAaHHBIE M OMHCAHHBIE YETBIPEXYTOJbHUKHU.
B3auMHoe pacnonoxenue AByX OKpykHocTeill. Kacanue oxpyxuocteil. OOmue
KacaTeJIbHBIE K JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHrenc yrmoB or O mo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. DOPMYIIBI MPUBEACHUS.

Pemenne TpeyronbHUKOB. Teopema KOCHHYCOB U TeOpEMa CUHYCOB. Perienne
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[TpeoOpa3zoBanue nogodus. [loqoOue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NPOU3BEIECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJAPATE KaCATEIbHOM.

Bektop, anuHa  (MOAynb)  BEKTOpa,  COHANpaBJICHHBbIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO HAIIPABIICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIE€palMyd HaJ BEKTOpaMH. Pas3noxkeHue BEKTOpa 1O JBYM
HEKOJUIMHEApHbIM BeKkTopaM. KoopauHaTel BekTopa. CKaaspHOE MPOU3BEIECHUE
BEKTOPOB, IPUMEHEHNUE JIJIS1 HAXO0KICHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH. Y PABHEHHUS IPSIMOM M OKPY’KHOCTH B
KOOPAMHATAX, MEPECCUECHUE OKPYKHOCTEM M MNpsIMbIX. MeTon KOOpAMHAT U €ro
IIPUMEHEHHUE.

IIpaBunbHBIE MHOTOYTOJIBHUKU. JUTMHA OKPYKHOCTH. | pagycHas U paguaHHas
Mepa yIJla, BBIUMCICHHME JUIMH Iyr OKpykHOocteu. [lmomans Kpyra, cekropa,
CErMEHTa.

JIBuKeHMsI TUIOCKOCTH M BHYTPEHHHE CHUMMETpUH (Guryp (djaeMeHTapHbIe
npeacraienus). [lapannensHeiii nepenoc. [loBopor.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JInyHOCTHBIE Ppe3yJbTaTbl OCBOCHHMS NPOrpamMMbl y4eOHOro Kypca
«I"eomeTpus»» XapaKTEpHU3yOTCH:

1) naTrpuoTHYecKOe BOCIMTAHME:

IPOSIBJICHMEM MHTEpeca K NPOLNUIOMY M HACTOSIIEMY POCCHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSAM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTH4YECKOM IIKOJBI, K HMCIOJIb30BAaHUIO ITHX
JOCTHMKEHHUM B IPYrUX HayKax U MPUKIAJAHbIX chepax;

2) rpaskaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, MPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAX (YHKIIMOHHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBIEHUH, MPOLEAYP IPakJIaHCKOro oOiiecTBa (Hanmpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PpEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM BAXKHOCTH MaTEMaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEW JKW3HM JIJIS YCHENMIHON MpodeccruoHaTbHOM
JESTEIIbBHOCTH M Pa3BUTHUEM HEOOXOIUMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAeKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJad, PELICHUH, PACCYKIACHUN, YMEHHIO BUJETh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOALI U
o0miecTBa, MOHUMAaHUEM MaTEMaTHUYECKONM HayKuh Kak cdepsl 4eIoBeuecKoi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTUYECKOW KYJbTYypOH Kak CPEACTBOM
NO3HAHWS MHpPA, OBJIAJEHUEM IMPOCTEUIIMMH HaBBIKAMH MCCIIEI0BATEIBCKON
NEeSATEIbHOCTH;

6) ¢usuyeckoe BocnuTanue, GopMHpPOBAHHE KYJIbTYPbI 310pPOBbSl H
IMOLMOHAIBHOIO 0J1ArONOJTyYHs:

TOTOBHOCTBIO NPUMEHSATh MaTeMaTHYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pOBbsl, BEIEHMSI  3J0pOBOro  o0pa3a JKU3HU  (30pOBOE  IHUTAHUE,



cOaaHCUPOBAHHBIM PEXUM 3aHATUM M OTHAbIXa, peryisapHas (Quznueckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTI'o K€ MpaBa IPyroro 4eJ0BeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTAIlMEN HA MPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOMIEH CPe/Ibl, TUIAHUPOBAHMSI TIOCTYTIKOB M OI[EHKH
MX BO3MOXHBIX MOCIIEICTBUI JJIsl OKPYXKAIOIIEH Cpejibl, 0OCO3HAHUEM TII00aILHOTO
XapakTepa IKOJOTHUECKUX MPOoOJIeM U IMyTel UX PeIIeHus;

8) aganTanusi K U3MEHSIIOUIUMCH YCJIOBHSIM COLUMAIBHOI ¥ NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEHCTBHUSIM B YCJIOBHUSX HEONMPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Uepe3 MPaKTHUYECKYIO JeATeIbHOCTh, B TOM YHCIIC
YMEHHE YUYUTBCS Yy JPYTUX JIIOJICH, MPUOOpETaTh B COBMECTHOM JEATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTHX;

HEOOXOJIMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIHpOBaTh UJIEH, TIOHSTHS, TUTIOTE3bI 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TIJIaHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBHIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHUPOBATH
MPUHAMAEMbIC pEIICHUS W JeWUCTBHUSA, (OPMYJIHPOBATh U OIEHUBATh PHUCKU U
MOCJIEACTBUS, OPMHUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckune geiicTBUS:

® BEBISBIATh U XapaKTEPH30BATh CYIICCTBCHHBIC MPU3HAKK MaTEeMaTHYCCKUX
OOBEKTOB, TOHATHN, OTHOIICHWH MEXITy TOHATHSAMHU, (POpMYyIHpPOBATH
OTpEJIeICHUs]  TIOHATHM,  yCTAaHABIWBAaTh  CYIIECTBEHHBIM  MpU3HAK
Kiaccu(ukanyy, OCHOBaHUA i OOOOIICHWS U CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

® BOCIpPUHUMATh, (QOpPMyIHpPOBaTH H  MPEOOPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHEIE;

® BEBIBIATH  MaTEMaTHYCCKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U  H
npoTuBopedrs B (akTaxX, JaHHBIX, HAOJIOJACHHUSIX U YTBEPKICHHSX,
npemiaraTh KpUTEPUU ISl BBISIBJICHUSI 3aKOHOMEPHOCTEH U IPOTUBOPEUMH;

® JenaTh BBIBOJABI C HCIOJIH30BAHUEM 3aKOHOB JIOTWKH, JCTYKTHBHBIX U
WHYKTUBHBIX YMO3AKJIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e pa30upaTh JOKA3aTebCTBA MaTEMATHUECKUX YTBEPKIACHUH (IIPSAMBIC U OT
MPOTUBHOI0), TPOBOJUTH CAMOCTOATEIBLHO HECIOXHbIE J0Ka3aTeIbCTBa



MaTeMaTHUYECKUX (aKTOB, BBICTPAWBaTh AapryMEHTALMI0, IPUBOIUTH
IpPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;

e BHIOMpaTh CIOCOO pemieHus y4eOHOM 3amayu (CpaBHHBATh HECKOJIBKO
BApUMAHTOB pEUICHUS, BbIOMpaTh HauOoJiee NOIXOMAIIUMNA C Y4ETOM
CaMOCTOATENILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

® JCIOJb30BaTh BOIPOCHI KaK HCCIENOBATEIbCKUNA HMHCTPYMEHT IO3HAHMS,
(GopMyJIpoBaTh BOMNPOCHL, (PUKCUPYIOLIME MPOTUBOpEUHE, MpoliIeMy,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JaHHOE, (OpMHpOBAThH
TUIIOTE3Y, apIYMEHTHPOBATh CBOIO MO3ULINIO, MHEHHE;

® [POBOJUTH IO CAMOCTOATEIBHO COCTaBJIECHHOMY IUIAHY HECIIOXKHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEIOBAHUE 110 YCTAHOBJICHUIO OCOOEHHOCTEM
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 0OBEKTOB MEX Ty COOOI;

® CaMOCTOSTENBHO (HOPMYIMPOBATH 0OOOIIEHUS U BBIBOJIBI MO PE3yJbTaTam
NPOBEAEHHOIO HAOIIOACHUSI, HCCIEIOBAHUSA, OLEHUBATh JOCTOBEPHOCTb
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

® [IPOTHO3UMPOBATh BO3MOXXHOE pPAa3BUTHE IMPOLECCA, a TAKXKE BBIJIBUIATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

® BBIBISITH HEJOCTaTOYHOCTb U H30BITOYHOCTh HH(POpPMAIMM, JaHHBIX,
HEOOXOUMBIX JIJISl pELICHUS 3a1a4u;

e BHIOMpPATH, AHAIM3HPOBATH, CHUCTEMATU3UPOBATH M HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS;

e BbIOMpaTh (HOpMYy TMpelacTaBieHUs HMHPOPMALMM W HWLIIOCTPUPOBATH
peuiaemMple 3aJayd  CXe€MaMH, [darpaMmaMu, HWHOM TrpapuKod H HUX
KOMOMHAILMSIMU;

® OILICHHWBAaTh HAAEKHOCTh HMH(DOpPMALMM IO KPUTEPHUSM, MPEUIOKEHHBIM
yUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHUKATHBHBIC YHHBEpPCaJbHbIE Y4eOHbIEe AeHCTBUS:

® BOCHpPUHUMATH U (HOPMYJIUPOBATH CYkKIACHUS B COOTBETCTBUH C YCJIOBUSIMU
U LEJISIMU OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PECHUS
B YCTHBIX M MUCHMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHHS IO XOJYy PEIICHUS
3a/1a4d, KOMMEHTHUPOBATh MOJYYEHHBIN pe3ybTaT;

e B X0J1¢ 00CYXICHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
po0JIeMBbI, perraeMoii 3aa4u, BHICKA3bIBaTh UJCH, HAIICIICHHBIE HA TTOWCK
pElIEHNs, COMOCTABIATh CBOU CYXKIEHUS C CYKIECHUAMU JPYTUX YYACTHUKOB
nuanora, OOHapy»XKWBaTh Pa3jU4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme hopMyIHpoBaTh pa3HOIIIACHS, CBOU BO3PAKECHUS;

® [PEJCTABJISITh PE3YJIbTAThl PEIICHUS 3a]]auH, IKCIIEPUMEHTA, UCCIICAOBAHNU,
MIPOEKTAa, CAMOCTOATENILHO BBIOUPATh (hopMaT BBICTYIUICHUS ¢ YUETOM 33724
Mpe3eHTAIMU U OCOOCHHOCTEN ay IUTOPHUH;



® [IOHMMAaTh U UCIOJIH30BATh NPEUMYLIECTBA KOMaHAHONW M WHIWBUIyaIbHOU
palboTHI IPH pEIIeHNU YYEOHBIX MaTEeMaTHUECKHX 3a]1a4;

® [IPUHUMATh LEJb COBMECTHOM ACATEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThl, paclpeneisTh BuAbl pabOT, JIOroBapUBaThCH,
o0CyXIaTh IPOLECC U Pe3yibTaT padOThl, 0000IIaTh MHEHUSI HECKOIBKUX
JIIOJICH;

® YyyacTBOBaTh B TIpynmoBbIX (opmax paboTel (0OcykaeHus, oOMeH
MHEHUSMH, MO3TOBBIE IITYPMBbI U JPYTHUE), BBIOJIHATH CBOIO YacTh paOOThI
U KOOPIMHHMpPOBAaTH CBOU JEUCTBHS C JPYITMMH WICHAMH KOMAaHJbI,
OLICHMBATh KA4€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPUSIM,
c(OpMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranuzamnus:
® CaMOCTOSITENIbHO COCTaBJATh IUIaH, aJTOPUTM pEUIeHMs 3afadd (WM €ro
4acTh), BBIOMpPATh CIOCOO peHIeHHs] ¢ y4ETOM HMMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATH
BapUaAHThI pEUIEHUH C Y4ETOM HOBOM MH(OpMAIUH.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:
® BJAJETh CIIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJIS MIPOLIECCa U pe3yJibTaTa
peLIeHNs MaTEMaTUIECKOM 3a1auu;
® IIPEIBUAETH TPYAHOCTH, KOTOPBHIE MOTYT BO3HUKHYTh IIPU PELICHUM 3a1a4H,
BHOCUTb KOPPEKTUBBI B JESATEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;
® OLEHMBATh COOTBETCTBHUE PE3yJIbTaTa ACATEIBHOCTU MTOCTABICHHOW LIEN U
YCIIOBHSIM, OOBSCHATH MPUUYUHBI JOCTHXKEHHSI WM HEIOCTHOKEHHS LEeNH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOYyYarONIMICS TOJYYHUT CIETYIOIINE
MIPEIMETHBIE PE3YJIBTATHI:

Pacrio3HaBaTh UW3y4deHHBIE TE€OMETpPUYECKHE (DUTYpBI, OMpEneisTh UuX
B3aMMHOE PACIOJIOKECHUE, H300pakaTh TE€OMETpUUYECKHe (DUTYpBI, BBITOITHATH
YEPTEKU IO YCIOBUIO 3a7aun. MI3MepsTh JIMHEWHbIE U YTIIOBBIE BEJIMYMHBI. Pemarh
3aJ1a41 Ha BBIYMCIICHUE UINH OTPE3KOB U BEJIMYUH YIJIOB.

Henate TpyOyrO0 OILICHKY JHMHEHHBIX W YTJOBBIX BEJIMYMH MPEIMETOB B
pealbHOM KU3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Pasznuuarh pa3Mmepbl ITHX
O0OBEKTOB T10 MOPSIIKY BETUYUHBI.

CTpouTh 4EPTEXKU K TEOMETPUUECKHUM 3a/1a4aM.

[Tonb30BaThCs NPU3HAKAMUA PABEHCTBA TPEYTOJBHUKOB, UCIIOJIb30BATh
MIPU3HAKHN ¥ CBOMCTBA PaBHOOEPEHHBIX TPEYTOIHLHUKOB MIPHU PEIICHUN 3a]1a4.



[IpoBOAUTE JOTHUYECKUE PACCYKICHUS C MCIOJIB30BAHUEM I€OMETPUYECKUX
TEOpPEM.

[Tonmp30BaThCAd MNpPHU3HAKAMU PABEHCTBA MNPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJUAHBI, MPOBEAEHHOU K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHUU F'€OMETPUYECKUX 3a]1a4.

OnpenensiTe napayiebHOCTh IPSIMBIX C TOMOIIBIO YTIJIOB, KOTOPBIE 00pa3yeT
c HUMU cekymas. OnpeaensaTh napayieIbHOCTh NPSMBIX C TTOMOIIBIO PaBEHCTBA
PACCTOSIHAM OT TOYEK OJHOU MPSMOM 0 TOYEK APYTOM MPSIMOU.

Pemiats 3a1aun Ha KileTyaTol Oymare.

[IpoBOANTE BBEIUUCIICHHUS U HAXOIUTh YUCIOBBIC 1 OYKBEHHBIC 3HAUCHHS YIJIOB
B F'€OMETPUYECKUX 3a7adax C HCMOJIb30BAaHWEM CYMMbI YIJIOB TPEYTOJIBHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX MpPHU TIEPECEUECHUU JIBYX
MapaJuIeIbHBIX NPSMBIX CEKylIIEH. Pemars npakTuueckue 3ajadyi Ha HaXOXKICHUE
YIJIOB.

Brnagete MOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAEHATH
OMCCEKTPUCY yIJia U CEPEIUHHBIN MEPIECHIUKYIISIP K OTPE3KY KaK FreOMETPUUYECKUE
MeCTa TOYEK.

DopMyIUpOBaTh OMPEAECICHUS OKPYKHOCTH M KPyra, XOpAbl U JIHAMETpa
OKPYHOCTH, TTOJIb30BaThCSI UX CBOMCTBAMU. Y METh IPUMEHATH 3TH CBOWMCTBA IMPHU
pEILICHUY 3a7a4.

Brnagers NMOHATHEM OMUCAHHOW OKOJIO TPEYTOJIbHUKA OKPYXHOCTH, YMETH
HaxoauTh €€ meHTp. Ilomp3oBaThes ¢akTaMH O TOM, YTO OHMCCEKTPHUCHI YTJIOB
TPEYTOJIbHUKA TEPECEKAOTCA B OJHOW TOYKE, MU O TOM, YTO CEPEAWHHBIC
MEPIEHANKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA ITEPECEKAOTCS B OJTHOM TOYKE.

Brnaners moHATHEM KacaTeIbHOM K OKPYXHOCTH, MOJIB30BATHCS TEOPEMOU O
MEPIEHANKYJISIPHOCTH KaCaTEIbHOM U PaJinyca, MPOBEAEHHOIO K TOUKE KACAHHUSI.

[Tonp30BaThCA MPOCTEUIIMMU T€OMETPUUECKUMH HEPABEHCTBAMM, IOHUMATh
UX TIPAKTHYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE T€OMETPUUYECKUE MTOCTPOCHUS C TOMOUIBIO [IUPKYJIS U
JIMHEWKH.

K xoHiy oOyuenuss B 8 kJjacce oOydYarolmMiicsi TOIYYUT CIEIYIOIINUE
MIPEIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJbl UYETHIPEXYTOJIBHUKOB, MX 3JIEMEHTHI,
MIOJIb30BATHCS UX CBOMCTBAMHU MPU PEIIEHUHA T€OMETPUYECKUX 3a/1a4.

[IpuMeHATh CBOMCTBA TOYKHM IEPECEUCHHS] MEIUAH TPEYrojbHUKa (LIEHTpa
Macc) B pEILICHUH 3a]1a4.

Bnanets noHsiTueM cpegHel JIMHUY TPEYTOIbHUKA U TPANEIUU, MPUMEHSITh UX
CBOWCTBA IIPU PEUIEHUHU reoMeTpudeckux 3anad. [lons3oBaTecs Teopemont daneca
U TEOPEMOW O MPONOPUHOHAIBHBIX OTPE3Kax, MPUMEHATh HUX IS PEIICHUA
MPAKTUYECKUX 3a7a4.

[IpuMeHATh NpU3HAKK TTOA00US] TPEYTOJIBHUKOB B PEIICHUN T€OMETPUUYECKUX
3a1ad.



[Tonb3oBatbess Teopemoit Iludaropa nans pemieHuss TEOMETPUUYECKUX U
paKkTUYeCKuX 3aaa4. CTpOUTh MaTEMAaTUYECKYIO MOJIETb B TPAKTUYECKHX 3a7a4aXx,
CaMOCTOATENIBHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JUTHHBI.

BrnageTtp NOHATHSMU CHHYyCa, KOCHMHYCa M TaHIE€HCa OCTPOro yria
IPSIMOYTOJIBHOTO TPEyroJbHUKA. [10J1630BaThCsl 3TUMH MOHATHIAMU ISl PELICHUS
PaKTUYECKUX 3a/a4.

Boruncnars (pa3nuyHbIMU CcIOCOOAMM) IUIONIAAb TPEYTOJIbHUKA U TUIOIIAAN
MHOTOYTOJIbHBIX  (uryp (Iosib3ysicb, TI/I€ HEOOXOAMMO, KaJIbKYJSTOPOM).
[TpuMeHSTH MOJIlyYeHHbIE YMEHUS B IPAKTUYECKUX 3a/1ayax.

Bnanerp MOHATHSMM BIHCAaHHOTO M LEHTPAJbHOTO YTja, HCIOJIb30BATh
TEOpPEMBI O BIIMCAHHBIX yTJaX, YIrilax MEXay XopAaMmH (CEKYIIUMU) U yIie MEeXKIY
KacaTelbHOM U XOpJOW IIPU PEIICHUN T€OMETPUUYECKUX 3a/1a4.

BianeTe MoHATHEM ONMCAHHOTO YETHIPEXYIOJBHUKA, IPUMEHATH CBOMCTBA
OMHMCAHHOTO YETHIPEXYTONbHUKA IPU PELICHUU 3a/1a4.

[IpuMeHsATh MOJIydeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEMaTUYECKUE
MOJIEIIN JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BBIYUCICHUS
C TOpPUMEHEHUEM MOAOOUS U TPUTOHOMETPUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIbKYJIITOPOM).

K xoHiy oOydenuss B 9 kJjacce oOydYaromuiicsi MOJIYYUT CIICAYIOIIHE
IIPEIMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETPUYECKHE (QYHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
MNOMOUIBIO Pa3IMYHbIE DJIEMEHTbl MPSIMOYTOJILHOTO TPEYroJbHUKA («pelieHue
MPSIMOYTOJIbHBIX TPEYTOJIBHUKOBY ). HaxoauTh (C MOMOIIBIO KATbKYJIATOPA) AJIUHbI
Y YTJIbI JIsl HETAOJTUYHBIX 3HAYCHUH.

[Tonb3oBatbes popmynamMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUUYECKUM
TOXJIECTBOM JIJII HAXOXXJIEHHUSI COOTHOIICHUH MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCMHYCOB JUIsl HAXOKJIEHUS PA3IMYHbIX
AJIIEMEHTOB TPEYTOJbHUKA (PEIIEHUE TPEYTrOJbHUKOBY), MPUMEHATh HX MpHU
pEIIeHNH T€OMETPUUYECKHX 3a/1ay.

BnaneTs noHsATUSAMU peoOpa3oBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX ¢uryp. Ilonb3oBaThCsi CBOMCTBaMM MOAOOMS MPOU3BOJIBHBIX (QUTYD,
yMETh BBIYUCISTH JJIMHBI U HAXOJWUThb YIIIBI y MOM00HBIX ¢uryp. [lpumensats
CBOMCTBa mOAO0OMS B MPAKTUYECKUX 3a7adax. YMEThb MPHUBOJUTH IPUMEPHI
MO0OHBIX (GUTYP B OKPYIKAIOIIEM MHPE.

[Tonb30BaThCSA TEOPpEMAMU O MPOU3BEIEHUH OTPE3KOB XOPJ, O IPOU3BEAECHUN
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThCS BEKTOpAMH, MOHMMATh MX TCOMETPUUYECKUM W (PUBHUCCKHI
CMBICII, MPUMEHATh HMX B PELUICHUU TEOMETPUYECKUX U (PU3NYECKHUX 3ajad.
[IpuMeHsTh CKaJIIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUS JJIMH U YTJIOB.

[Tonb30BaTHCA METOIOM KOOPJIMHAT HA MIIOCKOCTH, MPUMEHSTh €r0 B PEIICHUU
r€OMETPUYECKUX U MPAKTUUYECKUX 3a/1a4.



Bnagerp NMOHATHUSAMU TPAaBUILHOTO MHOTOYTOJBHHUKA, JUTMHBI OKPYXKHOCTH,
JUTMHBI TYTH OKPY>KHOCTH U PaJdaHHON MEphI yTila, YMETh BBIUYUCIIATH ILIONIA b
KpyTa u ero yacteil. [[puMeHsITh moydeHHbIE YMEHHSI B TIPAKTHYCCKUX 3aa9ax.

Haxomuth ocu (W TEHTPHI) CUMMETpUH (UTYp, TPUMEHSTH JIBYKCHHUS
MJIOCKOCTH B MMPOCTEUIINX CITydasiX.

[IpuMeHsATh TOTyYCHHBIC 3HAHUS Ha MPAKTHKE — CTPOUTh MaTEeMaTHYECKUE
MOJEIHU JIJIS 3a/1a4 PeaTbHOU KU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BHIUUCICHUS
C TPUMEHEHHEM IIOJ00WsI M TPUTOHOMETPpUYECKUX (PyHKIMH (TIOJIB3YSICh, THAC
HE00XO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

I[TPOT'PAMME

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM uudposbie
Ne n/m P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
[Ipocreiimne reomeTpuyeckue GUrypsl u
1 I/D](;) cBoiictBa. M3me ele/Ie reOMi I/I}III];;CKI/IX 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubnuoreka [{OK
2 T 22 1
PEYTOILHIIH https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsiMBbIE, CyMMa YIJI0B 14 1 bubnnorexa [JOK
TpeyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyXHOCTb U KpyT. [ 'eomeTpuueckue 14 1 bubmmoreka [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmmoteka IIOK
IT 4 1
> OBTOpeHHE, 06obeHHe Hail https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIe
Ne i/mn P Konrpouabusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
N bu6mmoreka [JOK
1 q 12 1
CTRPEXYTOTRHIH https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MPOMOPIIMOHAIBHBIX OTPE3Kax, MOA00HbIE 15 1 bubmmorexa [TOK
POTIOPHL P > 104 https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
[1nomans. Haxoxaenue miomanei
3 Tpe I:OJfLHI/IKOB u f/IHOFO FOJEHI[LIX ¢bur 14 1 bubmorexa HOK
pey Y b https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX Guryp
4 Teopema IIudaropa n Hauana 10 1 bubmmoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTH. BricanHsie n
5 ONMCAHHBIE YEThIPEXYTOJIbHUKH. 13 1 bubnnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYHOCTEU
. bubnuotexa [JOK
6 II 000 4 1
OBTOPCHIE, ODODIICHIE SHAHHH https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KIIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudposbIie
Ne ni/m P Kontpoabnbie  IlpakTHueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
1 Tpuronometpust. Teopembl KOCUHYCOB U 16 1 bubnmoreka [JOK
CUHYCOB. PelieHne TpeyroiabHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobOpaszoBanue mogodus. Merpuueckue 10 1 bubnuoreka [IOK
COOTHOUICHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubmuorexa [JOK
B 12 1
3 CXTOpHL https://m.edsoo.ru/7f41al2c
bubmuoreka [JOK
4 1
JlekapTOBBI KOOPIMHATHI HA TUIOCKOCTH 9 htts://m.edsoo.ru/7fA1a12c
[TpaBmIbHBIE MHOTOYTOJIBHHUKH. [[THA
5 of YKHOCTH U TUIO ya b Kpyra 8 8 bubmmorexa [JOK
Py B Hv pyra. https://m.edsoo.ru/7f41al2c
Brruncienue nomaaei
bu6mmoreka [JOK
6 6
JlBIDKCHHS IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL 7 5 bu6mmoreka [JOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

PABOYAS IPOTPAMMA
(ID 626179)

yueOHOro kypca «BeposiTHOCTb U CTATHCTHKA)

1u1st oOyyarommxcst 7-9 KiaccoB

INOACHUTEJIBHASA 3AIINCKA

B coBpemMeHHOM HH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTD, KaK C TOUKH 3PCHHS MPAKTUICCKUX MPUIIOKESHUN, TaK U
UX pOJIM B 0Opa30BaHUM, HEOOXOIUMOM Ka)XJIOMy 4YesOBeKy. Bospacraer umcio
npodeccuii, pu OBIaACHUN KOTOPBIMU TpeOyeTcs xopolas 0a30Basi OArOTOBKA B
00J1aCTH BEPOSTHOCTH U CTATHCTHUKH, TaKasl MMOATOTOBKA BaKHA ISl TTPOIOKCHHUS
oOpa3zoBaHus U JIJIs1 yCIEUTHON TPoQecCHOHaIbHON Kaphephl.

Kax1p1il 4e1oBeK MOCTOSIHHO MTPUHUMAET PEIICHHsI HA OCHOBE MMEIOIIUXCS Y
HEro JaHHBIX. A 1J11 000OCHOBAaHHOTO MIPUHSTHUSL PEIICHUS B YCIOBUSAX HEIOCTaTKa
WU M30bITKa MHPOPMAIIMU HEOOXOIUMO B TOM YHCJIE XOpOIOo chOpPMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIICHHE.

MMeHHO modTOMYy OCTpO BCTajda HEOOXOAMMOCTh chopmMupoBarh y
oOy4aronuxcst (yHKIIMOHAIBHYIO TPAMOTHOCTD, BKITIOUAIOIIYIO B c€0s1 B Ka4eCTBE
HEOTHEMJIEMOM  COCTABJISIIONIEH  YMEHHE  BOCIPUHUMATh U KPUTHYECKHU
aHAM3UPOBaTh UH(MOPMAIIUIO, TIPEACTABICHHYIO B Pa3IMYHBIX (popMax, TOHUMATh
BEPOSTHOCTHBIA XapaKTep MHOTHX pPEaTbHBIX TIPOIECCOB M 3aBUCHMOCTEH,
MIPOU3BOINUTH MPOCTEHIIHIE BEPOSATHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPUHITUTIAaMU cOOpa, aHAIM3a |
MIPEACTABIICHUS JTAHHBIX W3 Pa3IW4YHBIX cdep KU3HU OOINeCTBAa M TOCYyJIapcTBa
npuoOuiaeT oO0ydarImMxcsd K OOUIECTBEHHbIM UHTepecaMm. I3ydeHne OCHOB
KOMOWHATOPUKH pa3BUBAaeT HABBIKA OpraHU3aluM Tiepebopa W mojacuéra 4Yuciia
BapUAHTOB, B TOM YHUCJI€ B MIPUKIIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co3maét MareMaTuuecKuii GyHIaMeHT Jisi OPMUPOBAHHUS KOMITETCHIIUH B
obnactTu UHPOPMATUKH U MUGPPOBBIX TeXHOJOTHH. [Ipy M3yuyeHUn CTaATUCTHKU |
BEPOSITHOCTH O0OOTAIIaOTCS TPEJCTAaBICHUS OOYyYalolmUXCsi O COBPEMEHHOU
KapTUHE MHpa M METOJaX €ro HcCCienoBaHus, (HOopMUpyeTCs MOHUMaHWE POJIHU
CTAaTUCTHKN KaK UCTOYHUKA COITMATIHLHO 3HAYMMOUN MH(MOPMAIINH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBHM C JAHHBIMH IEJISIMH B CTPYKTYpE IMPOTrpaMMBbl y4eOHOTO Kypca
«BepoATHOCT, W CTAaTUCTHUKA» OCHOBHOTO OOIIEro 00pa3oBaHMS BBIICICHBI
CIIEIyIONINE COoAepKaTeIbHO-MeToANYecKue auHUU: «lIpencraBieHne MaHHBIX U



omucaresibHas CTAaTUCTUKa», «BepoaTHOCTb», «DJIEeMEHThl KOMOMHATOPUKWY,
«BBenenune B Teopuro rpadoBy.

Copnepxanue nuHun «lIpencraBiieHre TaHHBIX U ONMUCATENIbHAS CTATHCTHKA
CIIyKUT OCHOBOM 151 POPMUPOBaHUS HABBIKOB pa0OTHI ¢ MH(DOPMAITUEH: OT YTCHHUS
¥ MHTEpHpeTanuu WH(pOopMaIuy, IpeIcTaBICHHON B Ta0NHIax, Ha AUarpaMMax u
rpadukax, A0 cOopa, TpeACTaBICHHUS W aHAIMW3a JAHHBIX C HCIOJIb30BAHHEM
CTATUCTUYECKUX XapaKTEPUCTUK CPEIHUX U paccenBaHus. PaboTasi ¢ HaHHBIMU,
oOydJaromnyecsi y4yaTcsi CUMTBIBaTb W HMHTEPIPETUPOBATH [AHHBIC, BBIJBUTATH,
apryMEHTUPOBATh M KPUTHUKOBATH MPOCTEUINNE THUIMOTE3bl, Pa3MBILUIATh HaJ
dbakTopamu, BBI3BIBAIOIIUMH H3MEHYMBOCTh, W OIEHUBATh HMX BIMSIHUE Ha
paccMaTpuBaeMble BETUYHUHBI U TPOIECCHI.

WHTYUTUBHOE TPENCTaBICHUE O CIy4YallHOW H3MEHYMBOCTH, UCCIIECIOBAHHE
3aKOHOMEPHOCTEH W TEHACHIMNA CTAHOBUTCA MOTHUBUPYIOLIEH OCHOBOW ISt
U3YUYEHUS TEOPUH BEPOSTHOCTEW. boibllloe 3HAUY€HHE HMMEIOT MNPAKTUYECKUE
3a/1aHusl, B YACTHOCTHU ONBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOJICIISIMU.

[IoHsiTHE BEpPOSTHOCTH BBOJAMTCS KakK Mepa MPaBIONON00MS CIy4yalHOro
coObitus. [lpm wu3ydyeHnn yuyeOHOro Kypca oOOydaroIIuecs 3HAKOMSTCA C
MPOCTEHIITMMU METOIAMU BBIYUCIICHUS BEPOSITHOCTEN B CITyUalHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMU HMCXOJAMU, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIOIIMMU CTaBUTh M pelaTh Ooyiee CIOXKHbBIE 3aAaud. B yudeOHBIM Kypc
BXOJISIT HAYaJIbHbIC TIPEACTABJICHUS O CIIyYalHBIX BEJIMYMHAX W HUX YHUCIOBBIX
XapaKTEePUCTHUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISI€TCS 3HAKOMCTBO OOYYaroIIMXCs C
MHOKE€CTBAMU M OCHOBHBIMHU OIEPALMSIMU HaJ MHOKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEPHl TPUMEHEHUS U1l PEUICHHUs 3aJlad, a TaKXKE€ HCIOJb30BaHUS B JIPYTHX
MaTEeMaTUYECKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 knaccax uzydaercs y4eOHBIM Kypc «BeposTHOCTh U CTaTUCTHKA», B
KOTOPBIN BXOAAT pazzaeinsl: «IIpeacraBienne 1aHHbIX U OUCATENbHAS CTATUCTUKAY,
«BepoaTrHocThY», «DIIeMEeHThl KOMOMHATOPUKKY, «BBeneHne B Teoputo rpadoBy.

Ha usyuenue yueOHOro Kypca «BeposiTHOCTh U cTaTUCTHKa» oTBOAUTCS 102
yaca: B 7 kiacce — 34 yaca (1 gac B Henento), B 8 kiacce — 34 vaca (1 yac B Hezienio),
B 9 kiacce — 34 yaca (1 yac B Heneio).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

[IpencraBieHne JaHHBIX B BUJAE TAOJUII, AUarpaMM, TpaduKoB. 3aroIHEHNE
Ta0NWIl, YTCHWE | TIOCTPOCHUE JuarpamMMm (CTOJOMKOBBIX (CTOJIOYATHIX) W
KpPYyTOBBIX). UTeHHE rpaMKOB peasIbHBIX TpoIieccoB. 3Beuenne nadopmarim u3
JMarpaMM U TaOJIMIL, UCTIONb30BaHUE U UHTEPIPETALUS TAHHBIX.

OnucartenbHasi CTaTUCTHUKA: cpefHee apudMeTHuecKoe, MeAuaHa, pa3Mmax,
HaumOoJIbllIeE M HAaUMEHbIIIEe 3HA4YeHUs HaOOpa YHCIOBBIX JaHHBIX. [Ipumeps
CIIy4allHOM U3MEHYUBOCTH.

CrnydaliHbI SKCHIEPUMEHT (OMBIT) M clydailHoe coObITHEe. BeposTHOCTh H
yacToTa. PoJb MaoBEpPOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B MPUPOJIE
U B oO1iecTBe. MoHeTa v UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, Bepummna, pedpo. Crenenp BepumnHbl. Yucno pédep w1 cymMmapHas
creneHb BepmuH. [IpencraBnenue o cBszHoctu rpada. Llenu n nukinsl. Iyt B
rpadax. O06xon rpada (disiepoB myth). lIpencraBieHue 00 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1au ¢ momonibio rpados.

8 KVIACC

[IpencraBieHue JaHHBIX B BUE TAOIUL, TUarpaMM, rpauKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBAa, NOAMHOXeCTBO. Omnepaunu Haj
MHO’KECTBaMU: 00beIMHEHHE, TIepecedeHue, fonoaHeHne. CBONCTBa onepaluii HaJ
MHOXXECTBAMU:  IIEPEMECTUTEIBHOE,  COYETATEIBbHOE,  PACHPENEIIUTENIBHOE,
BKIItoueHus. Mcnonb3oBaHue TrpadUyecKoro MpeiCcTaBICHUs] MHOXECTB IS
ONMCAaHUs PEAJIbHBIX MPOLIECCOB U SIBJICHUM, IPU PELICHNH 3a/a4.

N3mepeHne paccenBaHus NaHHBIX. /[ucniepcrst M CTaHIAPTHOE OTKIIOHEHHE
YUCIOBBIX HA0OPOB. /lnarpamMma pacceuBaHusl.

DJieMEeHTapHble COOBITUSL ciaydaiiHoro ombiTa. Ciy4yailHble COOBITHS.
BepositHocTr  coObITHii.  OnNbBITBI ¢ PAaBHOBO3MOXKHBIMH — 3JIEMEHTAPHBIMU
coObITusiMU. CiryuaiiHbliil BBIOOp. CBsI3b MEXKIY MajJOBEPOSTHBIMU M MPAKTHYECKH
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBOMCTBA 1€pEBBEB: EAUHCTBEHHOCTH ITyTH, CYIIECTBOBAHNE BUCAYEH
BEPILMHBI, CBA3b MEXKIY YUCIOM BEpUIMH U yucioM pédep. [IpaBuino yMHOXKEHUS.
Pemmenue 3ama4 ¢ momouisio rpagos.

[IpotuBomnonoxueie coObiTusA. Juarpamma Dinepa. OObenuHeHUE W
nepeceyeHne coObiTuii. HecoBmecTHpie  coObiTus. dopmyrna  ciokeHus
BEPOSITHOCTEW. YCJIOBHAs BEPOSATHOCTh. lIpaBuno ymHoxkeHus. HesaBucumbie
coobrTus. Ilpencrapnenue skcrepuMeHTa B BUIe JAepeBa. Pemienue 3amad Ha
HaxO0XJICHUE BEPOSATHOCTEH C MOMOIIBIO JAEPEBA CIYyYaHOTO JKCIEPUMEHTA,
auarpamm Ounepa.



9 KITIACC

[IpencraBnenne MaHHBIX B BUAE TaOMWIl, AWarpamMM, TpaduKos,
WHTEpIpeTanus JaHHBIX. UTeHHEe U mocTpoeHne Tabiaull, 1uarpamMmm, rpaukoB 1o
pEaAIbHBIM JAHHBIM.

[TepectanoBku u daktopuan. CoueTaHus U YUCIIO COYETaHUU. TPEeyroJbHUK
[Tackais. Pemenne 3a1a4 ¢ MCHOJb30BaHUEM KOMOMHATOPUKH.

['eomeTpuyeckass BeposATHOCTh. CiydailHbIH BBIOOp TOYKM U3 (GUTYpHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IYTU OKPYKHOCTH.

HcnbiTanue. Ycenex u Heyaada. Cepust UCNIbITaHUM A0 niepBoro ycrexa. Cepus
ucnbiTanuii bepuyu. BepostHocTH cOOBITHH B cepyun UCTIBITAaHUN bepHyuIH.

CrnyyaiiHass BeJIMYMHA W PACHPENEIICHHE BEPOATHOCTEW. MaremaTuueckoe
OXuJaHue U jaucrepcus. llpumepsl MaTeMaTHYECKOTrO  OXUIAHUSA  Kak
TEOPETUYECKOTO CPEAHEr0 3HAYCHUS BEJIMYMHBI. MaremMaThdeckoe OXUIAAHUE U
JUACTEPCUA CIYYaWHOW BEJIMYMHBI «YHCIO YCIEXOB B CEPUHM HCIBITAHUU
beprymm».

[Tonsarue o 3akoHe OOJNBIIMX yucel. M3MepeHne BepoSATHOCTEN ¢ MOMOIIBIO
4yacToT. Posib 1 3HaueHKEe 3aKOoHa OOJIBIINX YUCEN B IPUPOJIE U OOIIECTRE.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TTIPOI'PAMMBI
YUYEBHOTI O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOT 'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHS MpOrpamMMbl y4eOHOro Kypca
«BepoATHOCTB M CTaTUCTUKA» XapaKTEPU3YIOTCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

IPOSIBJICHMEM MHTEpeca K NPOLNUIOMY M HACTOSIIEMY POCCHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSAM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJBI, K MCIOJb30BAaHUIO 3THX
JOCTHMKEHHUM B IPYrUX HayKax U MPUKIAJAHbIX chepax;

2) rpaskaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, MPEJICTABICHUEM O MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHHPOBAHUSA
pPa3NUYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYp TPaKJIaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PpEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM BAXKHOCTH MaTEMaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEW JKW3HM JIJIS YCHENMIHON MpodeccruoHaTbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAeKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYECKUX OOBEKTOB, 3a7ay, PEUIeHUH, pacCyX JCHHM, YMEHUIO BUIETh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UeIOBEYECKO
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTUYECKOW KYJbTYypOH Kak CPEACTBOM
NO3HAHWS MHpPA, OBJIAJEHHEM IMPOCTEMIIMMHM HABBIKAMHU HCCIEI0BATEIBCKON
NEeATEIbHOCTH;

6) ¢usuyeckoe BocnuTanue, GopMHpPOBAHHE KYJIbTYPbI 310pPOBbSl H
IMOLMOHAIBHOIO 0J1ArONOJTyYHs:

TOTOBHOCTBIO NPUMEHSATh MaTeMaTHYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pOBbsl, BEIEHMSI  3J0pPOBOr0  00pa3a JKU3HU  (370pOBOE  IHTAHHE,



cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dusnyeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTI'o K€ MpaBa IPyroro 4eJ0BeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTAaIMEl Ha TPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUH /I pelIeHUs 3a7a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOMIEH CPe/Ibl, TUIAHUPOBAHUSI TIOCTYTIKOB M OIEHKH
MX BO3MOXHBIX MOCIIEICTBUI JJIsl OKPYXKAIOIIEH Cpejibl, 0OCO3HAHUEM TII00aILHOTO
XapakTepa IKOJOTHUECKUX MPOoOJIeM U IMyTel UX PeIIeHus;

8) aganTanus K M3MEHSIIOUIUMCH YCJOBHUSIM COUMAJILHONW U MPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBHUSIM B YCJIOBHUSX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Uepe3 MPaKTHUYECKYIO JeATeIbHOCTh, B TOM YHCIIC
YMEHHE YUYUTBCS Yy JPYTUX JIIOJICH, MPUOOpETaTh B COBMECTHOM JEATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKM U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOJUMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIHpOBaTh UJIEH, TIOHSTHS, TUTIOTE3bI 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHUPOBATH
MPUHAMAEMbIC pEIICHUS W JeWUCTBHUSA, (OPMYJIHPOBATh U OIEHUBATh PHUCKU U
MOCJIEACTBUS, OPMHUPOBATH OIIBIT.

METANPEIJMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckune geiicTBUS:

® BEBISBIATh U XapaKTEPH30BATh CYIICCTBCHHBIC MPU3HAKK MaTEeMaTHYCCKUX
OOBEKTOB, TOHATHN, OTHOIICHWH MEXITy TOHATHSAMHU, (POpMYyIHpPOBATH
OTpEJICICHUs] ~ TOHATHM,  YCTAHABIMBAaTh  CYIICCTBEHHBIM  TMPHU3HAK
Kiaccu(ukanyy, OCHOBaHUA i OOOOIICHWS U CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

® BOCIpPUHUMATh, (QOpPMyIHpPOBaTH H  MPEOOPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHEIE;

® BEBIBIIATHP  MaTEMaTHYCCKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3W  H
npoTuBopedrs B (akTaxX, JaHHBIX, HAOJIOJACHHUSIX U YTBEPKICHHSX,
npemiaraTh KpUTEPUU ISl BBISIBJICHUSI 3aKOHOMEPHOCTEH U IPOTUBOPEUMH;

® JenaTh BBIBOJABI C HCIOJIH30BAHUEM 3aKOHOB JIOTWKH, JCTYKTHBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIFOUCHHH 110 aHATIOTHH;

e pa30upaTh JOKA3aTeIbCTBA MaTEMATHUYECKHX YTBEPKIACHUH (IIPSAMBIC U OT
MPOTUBHOI0), TPOBOJUTH CAMOCTOATEIBLHO HECIOXHbIE J0Ka3aTeIbCTBa



MaTeMaTHUYECKUX (aKTOB, BBICTPAWBaTh AapryMEHTALMI0, IPUBOIUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

e BBIOMpPATH CNOCOO penieHus ydeOHOM 3adauyd (CpaBHUBATH HECKOJBKO
BApUMAHTOB pEUICHUS, BbIOMpaTh HauOoJiee NOIXOMAIIUMNA C Y4ETOM
CaMOCTOATENILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

® JCIOJb30BaTh BOIPOCHI KaK HCCIENOBATEIbCKUA MHCTPYMEHT I1O3HAHUS,
(GopMyIMpoBaTh BOMNPOCH, (PUKCUPYIOLIUE IPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JaHHOE, (OpMHpOBAThH
TUIIOTE3Y, apIYMEHTHPOBATh CBOIO MO3ULINIO, MHEHHE;

® [POBOJUTH IO CAMOCTOATEIBHO COCTaBJIECHHOMY IUIAHY HECIIOXKHBIN
HKCIIEPUMEHT, HEOOIBILIOE HCCIIEJOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 0OBEKTOB MEX Ty COOOI;

® CaMOCTOSTENBHO (HOPMYIMPOBATH 0OOOIIEHUS U BBIBOJIBI MO PE3yJbTaTam
NPOBEAEHHOIO HAOIIOACHUSI, HCCIEIOBAHUSA, OLEHUBATh JOCTOBEPHOCTb
MOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHUH;

® [IPOTHO3MPOBATh BO3MOXKHOE pa3BUTUE MPOLECCA, a TAKKE BBIIIBUIaTh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

® BBIBISITH HEJOCTaTOYHOCTb U H30BITOYHOCTh HH(POpPMAIMM, JaHHBIX,
HEOOXOUMBIX JIJISl pELICHUS 3a1a4u;

e BBIOMpPATH, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS;

e BbIOMpaTh (HOpMYy TMpelacTaBieHUs HMHPOPMALMM W HWLIIOCTPUPOBATH
peuiaemMple 3aJayd  CXe€MaMH, [darpaMmaMu, HWHOM TrpapuKod H HUX
KOMOMHAILMSIMU;

® OILICHHWBATh HAAEKHOCTH HMH(MOPMAIMHU IO KPUTEPUSM, MPEUIOKEHHBIM
yUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHUKATHBHBIC YHHBEpPCaJbHbIE Y4eOHbIEe AeHCTBUS:

® BOCHpPUHUMATH U (HOPMYJIUPOBATH CYkKIACHUS B COOTBETCTBUH C YCJIOBUSIMU
U LEeJISIMU OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MUCBMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHUS IO XOJYy PEIICHUS
3a/1a4d, KOMMEHTHUPOBATh MOJYYEHHBIN pe3ybTaT;

e B X0J1¢ 00CYXICHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
po0JIeMBbI, perraeMoii 3aa4u, BHICKA3bIBaTh UJCH, HAIICIICHHBIE HA TTOWCK
pELIEHNs, COMIOCTABIATh CBOU CYXKIEHUS C CYXKIECHUAMU JPYTUX YYACTHUKOB
nuanora, OOHapy»XKWBaTh Pa3jU4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme hopMyIHpoBaTh pa3HOIIIACHS, CBOU BO3PAKECHUS;

® [PEJCTABJISITh PE3YJIbTAThl PEIICHUS 3a]]auH, IKCIIEPUMEHTA, UCCIICAOBAHNU,
MIPOEKTAa, CAMOCTOSATENILHO BHIOUPATh (popMaT BLICTYTUICHUS C YUETOM 3324
Mpe3eHTAIMU U OCOOCHHOCTEN ay IUTOPHUH;



® [IOHMMAaTh U UCIOJIH30BATh NPEUMYLIECTBA KOMaHAHONW M WHIWBUIyaIbHOU
palboTHI IPH pEIIeHNU YYEOHBIX MaTEeMaTHUECKHX 3a]1a4;

® [IPUHUMATh LE€JIb COBMECTHOM ACATENBHOCTH, IJIAHUPOBATh OPraHU3ALUIO
COBMECTHOI paboThl, paclpeneisTh BuAbl pabOT, JIOroBapUBaThCH,
o0CyXIaTh IPOLECC U Pe3yibTaT padOThl, 0000IIaTh MHEHUSI HECKOIBKUX
JIIOJICH;

® YyyacTBOBaTh B TIpynmoBbIX (opmax paboTel (0OcykaeHus, oOMeH
MHEHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBIIOJHATH CBOIO 4acTh PabOTHI
U KOOPIMHHpPOBAaTH CBOU JIEUCTBHS C JAPYIMMH WICHAMH KOMAaHJbI,
OLICHMBATh KA4€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPUSIM,
c(OpMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranuzamnus:
® CaMOCTOSITENIbHO COCTaBJATh IUIAH, aJTOPUTM pEUIeHMs 3afadd (WM €ro
4acTh), BBIOMpPATh CIOCOO peHIeHHs] ¢ y4ETOM HMMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATH
BapUaAHThI pEUIEHUH C Y4ETOM HOBOM MH(OpMAIUH.
CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:
® BJAJETh CIIOCOOAMM CaMOIIPOBEPKU, CAMOKOHTPOJIS MIpoLiecca U pe3yJibTaTa
peLIeHNs MaTEMaTUIECKOM 3a1auu;
® IIPEIBUAETH TPYAHOCTH, KOTOPBHIE MOTYT BO3HUKHYTh IIPU PELICHUM 3a1a4H,
BHOCUTb KOPPEKTUBBI B JESTEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBLCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;
® OLEHMBATh COOTBETCTBHUE PE3yJIbTaTa ACATEIBHOCTU MTOCTABICHHOW LIEN U
YCIIOBHSIM, OOBSCHATH MPUUYUHBI JOCTHXKEHHSI WM HEIOCTHOKEHHS LEeNH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYHUT CIETYIOIINE
peIMEeTHbIC PEe3yJIbTaThI:

Uurath uHQOpMAIMIO, TPEICTABICHHYI0 B TabmuIax, Ha JIMarpaMmax,
OpEICTaBIsATh JaHHble B BUAE TaOJdMIl, CTPOUTH AUarpammbl (CTOJOUKOBBIE
(cronbuatklie) U KpyroBbie) IO MAaCCHMBaM 3HAYEHUH.

OnucelBaTh M  HMHTEPHPETUPOBATH  pEANbHBIC  YHCIOBBIE  JaHHBIC,
IpE/ICTaBICHHbIC B TA0IHIIAX, HAa JUarpaMmax, rpadukax.

Hcnonp30BaTh Ui OMUCAHUS JAHHBIX CTATUCTHYECKHE XapaKTePUCTUKU:
cpenHee apudMeTHUECKOoe, MeIuaHa, HauOoyplliee W HaWMEHbIee 3HAYCHUS,
pa3zmax.



MMerp mpencraBieHuE O CIy4alHOM HM3MEHYMBOCTHM Ha IpUMeEpax IeH,
bu3NYECKUX BETUYMH, AHTPOIIOMETPUYECKUX IaHHBIX, UMETh IMPEACTABICHUE O
CTaTUCTUYECKON YCTOMUYNUBOCTH.

K xoHiy oOydenuss B 8 kJjacce oOydYaromiuiicsi MOJMYYUT CIIECAYIOIIHE
IIPEAMETHBIE PE3YIIbTATHI:

W3Bnekatb U mpeoOpa3oBbIBaTh WH(GOpPMAIMIO, MPEICTAaBICHHYIO B BHJE
TabJIUL, AUarpaMM, rpauKoB, MIPEICTABIATh JaHHBIE B BUJE TAOJIUL, AUArpPaMM,
rpaduKoB.

OnuceiBaTh JAaHHBIE C IOMOINBIO CTATUCTUYECKUX IIOKA3aTeNICh: CPEIHUX
3HAYEHUI U Mep paccerBaHUs (pa3Max, JUCIEPCUs U CTAHJAPTHOE OTKJIOHEHHUE).

HaxoauTb 4acTOThI YMCIOBBIX 3HAUEHUH U 4YaCTOTHI COOBITUM, B TOM YHCJIE 110
pe3ynbTataM U3MEpEeHU U HaOI0JeHU.

HaxonuTh BEpOATHOCTH CIy4allHBIX COOBITUH B ONBITAX, 3HAasi BEPOSTHOCTH
AIIEMEHTAPHBIX COOBITUIA, B TOM YHCIE€ B ONbITAX C PaBHOBO3MOKHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBaTh rpauyeckue MOJEIH: AEPEBO CIyYallHOTO 3KCIEPUMEHTA,
JarpaMMBbl DWIiepa, YuCciaoBas mpsmasi.

OnepupoBaTh TMOHATHUSAMH: MHOXKECTBO, ITOAMHOXECTBO,  BBIIIOJIHATH
olmepalyyd HaJ MHOXECTBaMHU: OOBEIUHEHUE, NIEpEeceueHue, IOMOJTHEHUE,
IIEPEYUCIIATD 3JIEMEHTBI MHOYKECTB, [IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonp3oBatk rpaduueckoe nNpecTaBIeHUe MHOKECTB U CBSA3EH MEKIY HUMU
JUISL OIIMCAaHM IIPOLIECCOB U SIBJICHUM, B TOM YHCJIE NIPU PELICHUH 3a1a4 U3 IPYTUX
y4eOHBIX MPEAMETOB U KypCOB.

K xoniy oOyuenus B 9 kiacce oOyYarONIMICS TOJYYHUT CIETYIOIIIE
MpeAMETHBIE PE3YIbTaThI:

N3BnekaTh 1 mpeoOdpa3zoBbIBaTh MHPOPMAIIUIO, TPE/ICTABICHHYIO B PA3TUYHBIX
HMCTOYHUKAX B BUJE TAOIUI], AMarpaMm, rpaukoB, MPeJCTaBIATh JaHHBIC B BUJIC
Ta0auIl, AUarpamm, rpaukoB.

Pemiath 3amauu OpraHU30BaHHBIM MEpPeOOPOM BApPUAHTOB, a TaKXKE C
WCIIOJIb30BaHUEM KOMOMHATOPHBIX MPABWI U METOJIOB.

Hcnonb30BaTh onucaTeibHbIE XapaKTEPUCTUKU JJII MACCHUBOB YHCIIOBBIX
JTAHHBIX, B TOM YKCJI€ CPE/IHUE 3HAYEHUS U MEPbI PACCEUBAHUS.

HaxonuTth 4acTOThl 3HAYEHU M YaCTOTHI COOBITHS, B TOM YHUCJIE TOJIb3YSCh
pe3ynbTaTaMu MPOBEAEHHBIX U3MEPEHHUIN U HAOIIOICHUH.

HaxonuTh BEpOSTHOCTH CIIy9alHBIX COOBITUN B M3YyUYEHHBIX OMBITAX, B TOM
YHUCJIE€ B OMbBITaX C PaBHOBO3MOXKHBIMU JJIEMEHTAPHBIMH COOBITUSMH, B CEPUSIX
VCTIBITAHUU 10 TIEPBOTO YCIIEXA, B CEPUAX UCIIBITAHUN bepHyIn.

Nmers mipencraBieHUE O CIYYalHOW BEIIMYMHE W O PaCHpeleiICHUH
BEPOSITHOCTEN.



Mmers mpesncTaBieHHE O 3aKOHE OOJBIIMX YHCEN KaK O MPOSBICHUH
3aKOHOMEPHOCTH B CIIy4allHOW M3MEHUMBOCTH U O POJIH 3aKOHA OOJIBIINX YHCET B
pUpoJie U 00IIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosunvecTBOo 4acoB DJIeKTPOHHbBbIE
HanmMeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakTHyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bub6nmoreka [IOK
1 HpercranicHie MaHREX ! 2 https://m.edsoo.ru/7f415fdc
bubnunoreka LIOK
2 OmHcatenbHas CTaTueThia 8 1 https://m.edsoo.ru/7f415fdc
. bubnuorexa [IOK
3 Catyaitas H3MCHHHBOCTE 6 L https://m.edsoo.ru/7f415fdc
bubnunoreka LIOK
4 Breperme B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposaTHOCTB 1 9acTOTa CIIy4aliHOTO 4 1 bubmmnoreka HOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubmuoreka [JOK
2
6 O0001enne, cucreMaTn3amus 3HAaHUH 5 httos://m.edsoo.ru/7FA15fdc
OBHIEE KOJIMYECTBO YACOB I10 34 9 5

I[TPOT'PAMME
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHHe pa3/ie/ioB U TeM undpoBbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! Hoptopene kypea 7 wracca 4 https://m.edsoo.ru/7f417fb2
5 OmnucarenpHas craTucTuka. PaccenBanue 4 bubmuorexa [JOK
JTAaHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muosiectsa 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB city4aiiHOTO COOBITHUS 6 1 https:/m.edsoo.ru/7fA17fb2
bubmuorexa [JOK
B 4
> BE/ICHNC B TCOPHIO IPao https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
6 Carysaifiibie COOLITHS 8 https://m.edsoo.ru/7f417fb2
N bubnuotexa [JOK
7 4 2
O000111eH1E, CUCTEMATH3AlIMS 3HAHUI httos://m.edsoo.ru/7fA17fb2
OBIIEE KOJIMYECTBO YACOB I10 34 5 1

I[TPOT'PAMME
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9 KIIACC

KoJaunyecTBO 4acos DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB U TeM nudpoBLIe
Ne ni/m P Kontpoabnbsie IlpakTuueckue (wpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
bu6nuoreka [IOK
1 I1 8 4
OBTOPCEHIUE Kypea © Kiacca https://m.edsoo.ru/7f41a302
bubnuorexa [JOK
2 §) 4 1
DJIEMEHTBI KOMOMHATOPHKH https://m.edsoo.ru/7f41a302
3 T'eoMmeTpuueckas BEpOSATHOCTh 4 Bubmaorexa ITOK
P P https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
4 4! b 1
CHbITAHA bEPHYILTH 6 https://m.edsoo.ru/7f41a302
. bubmuotexa [JOK
S Crryuaiinas semaamia 6 https://m.edsoo.ru/7f41a302
bu6mmoteka [IOK
6 Obodmenue, KOHTPOIE 10 1 https://m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 1 2
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