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Pabouas mporpamma mo ydeOHOMy mpeamery «MaremaTuka» (0a30BBIM
ypoBeHb) (mpenmeTHas o6nacte «Marematuka W HHQOpMaTHKay) (Ianee
COOTBETCTBEHHO — TMporpamMma [0 MaTeMaTHKe, MaTeMaTHKa) BKJIIOYaeT
MOSICHUTETIbHYIO 3alUCKy, cojepxaHue OOydeHHs, MIIAaHUPYEMBbIE pe3yJIbTaThl
OCBOEHUS TIPOTPAMMBI [0 MaTeMaTHKe, TEeMaTHIYECKOE TUIaHUPOBAHNE.

MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma nmo maremaTtuke st oOydaromuxcs 5—9 kiaccoB pazpaboTaHa
Ha ocHoBe ®I'OC OOO. B nporpaMme o MaTeEMaTUKE YUYTECHBI UJIEU U TTOJI0KEHUS
Konnenmuu pa3zsutus MaTemaTuueckoro oopasonanus B Poccuiickoit denepanuu.

[IpenmMeTomM MaTeMaTuKU SABISAIOTCA (PyHAAMEHTAJIbHbIE CTPYKTYphl HAILETO
MUpa — TPOCTPAHCTBEHHbIE (QOPMBI M KOJIUYECTBEHHbIE OTHOLIEHHUS (OT
IIPOCTEUIINX, YCBAMBAEMBIX B HENOCPEACTBEHHOM OIBITE, 1O JOCTATOYHO
CIIO)KHBIX, HEOOXOJUMBIX JJIsi Pa3BUTHS HAYYHBIX W MNPUKIATHBIX HAEH).
MarteMaTuyeckue 3HaHUs OOECIEYMBAIOT MOHMMAHHUE MPUHLUIIOB YCTPOWCTBA U
UCIIOJIb30BAHUSI COBPEMEHHOM TEXHHKH, BOCHPHUSATHE W  HUHTEPIPETALMIO
COLIMAJIBHOM, SKOHOMUYECKOM, MOJUTUYECKON HMH(POpPMALMH, JAlOT BO3MOMXHOCTb
BBINIOJIHATH PACYETHI U COCTABJISATH AIITOPUTMbI, HAXOUTh U MPUMEHSATh (OPMYJIbI,
BJIAJETh MPAKTUYECKUMH NMPUEMAMHU T€OMETPUUYECKUX M3MEPEHUN M MOCTPOEHUH,
YUTaTh MHPOPMALMIO, TIPEICTABICHHYIO B BUAE TaOJHIL, AMarpaMM U IpaduKoB,
JKUTb B YCIIOBHUSX HEONPEIEIEHHOCTH W IOHUMAaTb BEPOSITHOCTHBIA XapakTep
CITy4alHBIX COOBITHM.

N3yuyenne marematuku ¢GopMupyeT y OOydaroIIMXcsi MaTeMaTH4YeCKUH
CTWJIb MBIIUJICHUSI, MPOSIBISIOMINNACA B OMNPECIEHHBIX YMCTBEHHBIX HAaBBIKAX.
OOyuaromuecs 0CBauBalOT TaKUe MPUEMBI M METO/Ibl MBILIUICHUS, KAK HHAYKIHS U
JTeTyKIHs, 0000IIeHHe W KOHKPETH3alus, aHaJIu3 W CHUHTE3, KiIacCupUKaIus U
cucreMarusanus, abctparupoBaHue U aHanorus. OOBEKTHl MaTEMaTHUECKUX
YMO3aKJIIOUeHHU, TMpaBuUjia UX KOHCTPYUPOBAHHUS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX TMOCTPOCHHM, CIMOCOOCTBYIOT BBIPAOOTKE yMEHHUS (POPMYJIHpPOBATH,
00OCHOBBIBaTh M JIOKa3bIBaTh CYXACHHUS, TEM CaMbIM pPa3BUBAIOT JIOTHYECKOE
MBIIILICHHUE. N3yuenue MaTE€MaTUKH o0ecrieunBaeT dbopmupoBaHue
QITOPUTMUYECKOW KOMITIOHEHTHI MBIIUICHUS U BOCIHMTAHHE YMEHUH NE€WCTBOBATH
N0 3a/JIaHHBIM AJITOPUTMAM, COBEPILIEHCTBOBATH W3BECTHBIE W KOHCTPYHUPOBATh
HOBBIE. B mporiecce pemieHus 3ajau — OCHOBOM y4eOHOM AesITeNbHOCTH Ha YpOoKax
MaTeMaTHKHU — Pa3BUBAIOTCS TBOpUYECKas U MPUKIIATHAs] CTOPOHBI MBIIIIJICHHUS.

OOyuenne mareMaTuke HTAET BO3MOXKHOCTb pa3BUBaTh Yy OOydYarOIIHXCS
TOUHYIO0, pPallMOHAIIbHYI0 U MH(GOPMAaTUBHYIO peub, yMEHHE OTOMpaTh Haubosee



MOJIXOJISIINE SI3bIKOBBIE, CHMBOJIMUECKUE, TpapuuecKkre cpeacTBa Al BhIPAXKECHUS
CYKJICHUI U HAIJISIIHOTO UX MPEICTABICHUS.

[Ipy wu3yyeHUM MaTEeMAaTHKU OCYIIECTBISIETCS OO0Iee 3HAKOMCTBO C
METOJAMU IIO3HAHUSL JCHUCTBUTEIBHOCTH, MPEACTABICHUSIMUA O TMPEIMETE U
METOJaX MAaTeMaTUKH, HUX OTIWYUU OT METOJOB JIPYTUX €CTECTBEHHBIX U
T'YMaHUTAPHBIX HAyK, 00 OCOOEHHOCTSIX MPUMEHEHUS MaTEMaTUKU ISl PEIICHUS
Hay4HBIX U MPUKIAIHBIX 33]1a4.

[TpuoputeTHBIME LIETSIMU O0yUEHHUSI MaTeMaTHUKe B 5—9 kiaccax sSBISIOTCA:

- (opMupoBaHHE UEHTPAIbHBIX MAaTEMaTHUYECKUX TOHSATHH (YHCIO, BEIMYWHA,
reoMeTpuyecKas durypa, nepemMeHHasl, BEPOSITHOCTb, byHKIHSN),
00eCNeUnBAIOIIUX MPEEMCTBEHHOCTh U IEPCHEKTUBHOCTh MaTeMaTUYECKOTO
00pa3oBaHMs 00YJIArOIINXCS;

- MOoJBeJeHUE OOyYarouuxcsi Ha JOCTYIMHOM [UJIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATHKHA U OKPYXKAIOIIErO0 MHPA, MOHMMAaHUE MATEMAaTUKH KaK
4yacTy oOLIeH KyJIbTYphl YEIOBEYECTBA,

- Pa3BUTUE HHTEIUIEKTyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH 00ydarommxcs,
MO3HABATEIIbHOM  AKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHM, KPUTUYHOCTHU
MBIIUICHUS, UHTEPECA K U3YYEHUIO MAaTEMATHKH;

- (opmupoBanue ¢GyHKIUOHATBHOM MAaTeMAaTHUYE€CKOW T'PAaMOTHOCTH: YMEHUS
pacro3HaBaTh  MPOSIBJICHUS ~ MAaTeMAaTHMUYECKUX  TOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XU3HEHHBIX CUTYAlUSX U MPU U3YUYCHHUH JPYTUX
y4eOHBIX MPEIMETOB, TMPOSABJICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
(bopMyIMpPOBaTh UX HA SI3bIKE MATEMATUKU M CO3/1aBATh MaTEMaTUYECKUE MOJECIIH,
IPUMEHSATh OCBOCHHBIM MaTEeMaTHYECKUMH amnmapar g pPEelIeHHs] MPaKTUKO-
OPUMEHTUPOBAHHBIX 3a/a4, WHTEPOPETHPOBATH M OLICHUBATh IMOJYYEHHBIE
PE3YNbTATHI.

OCHOBHbBIE TMHUU COAEPKAHUS POTrpaMMBbI IO MaTeMaTuKe B 5—9 kiaccax:
«Yucma wu  BblUUCHEHHS», «Anredpa»  («AnreOpandeckue  BBIPAKECHUSY,
«YpaBHeHHsI W HepaBeHCTBa»), «Dynkuum», «l'eomerpus» («I'eomeTpuueckue
burypel W uX CBOWCTBa», «l3mMepeHHMe TEOMETPUYECKUX  BEITUUYHHY),
«BeposiTHOCTP U cTaTUCTHKAa». JlaHHBIE JMHUK Pa3BUBAIOTCS MapaJUIEIbHO,
KaXk7asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO HE HE3aBUCHMO OJHA OT
JIPYTOM, @ B TECHOM KOHTAKT€ U B3aWMOJICHCTBUMU.

Copnepxkanue nporpaMmbl IO MaTEMaTUKE, paclpeAci€HHOE MO ToJam
oOy4eHHus, CTPYKTYPUPOBAHO TakKuM o0Opa3oM, 4YTOObI KO BCEM OCHOBHBIM,
NPUHIMIHAIBHBIM BOIPOCcaM O0ydaroluecs: o0paliaiuch HEOJAHOKPATHO, YTOOBI
OBJIaJICHNE MATEMAaTUYECKUMM TMOHSATUSMU W HABbIKAMHU  OCYIIECTBISIOCH
MOCJIEIOBATEIbHO WM TOCTYNareabHO, €  COOJIIOJIGHHEM  MpUHIUIA
MPEEMCTBEHHOCTH, @ HOBBIE 3HAHMUS BKJIIOYAJIUCh B  OONIYI0 CHUCTEMY
MaTEeMaTUYECKUX TMPEACTaBICHUN O0OyJaronuxcs, pacmupsis U yroyosss eé,
o0Opa3ys MPOYHbIE MHOKECTBEHHBIE CBSI3U.

B cootBerctBun ¢ ®I'OC OOO wmarematvka sBISE€TCS 00s3aTEIbHBIM
y4eOHBIM NPEAMETOM Ha YPOBHE OCHOBHOTO o011ero odpazoBanus. B 5-9 kmaccax
MaTeMaTHuKa TPAJAUIMOHHO U3YYaeTCs B paMKaxX CIEAYIONUX y4eOHBIX KypCOB: B



5-6 kmaccax — Kkypca «Marematuka», B 7-9 Kkiaccax — KypcoB «Amnredpa»
(BKJIIOYAsi AJIEMEHTBhl CTAaTUCTUKU W TEOpuU BeposiTHocTer) u  «['eomerpusy.
[IporpamMmoil 1O MaTeMaTUKE BBOJIUTCA CAMOCTOSITENIbHBIA Y4eOHBIM Kypc
«BepoATHOCTh U CTATHUCTHKAY.
OO6miee YMCIO YACOB, PEKOMEHIOBAHHBIX JUISI HW3YYCHHUS MaTE€MaTHUKH
(6a30BBIN YpPOBEHB) HA YPOBHE OCHOBHOTO 0oO0Iero oopazoBanus, — 952 gaca: B 5
kiacce — 170 gacoB (5 4acoB B Henmenwo), B 6 kimacce — 170 gacoB (5 4acoB B
Heneno), B 7 kinacce — 204 gaca (6 yacoB B Hefento), B 8 kiacce — 204 daca (6
4acoB B Henelno), B 9 kinacce — 204 gaca (6 4acoB B HEJICIIO).
Pabouass mporpamma yudeOHOro mpeamera «Marematuka» paspaboTaHa ¢
y4eToM npumepHoil mporpammel Bociutanuss MKOVY 11O Ne 4. DTo no3BossieT Ha
IPAKTHUKE COCAWHUTH OOYYAIOIIyI0 HMBOCIHUTATENIBHYIO JESATEIBHOCTh MEAarora,
OPUEHTHPOBATh €€ HE TOJIbKO Ha WHTEIUIEKTyaJbHOE , HO W Ha HPaBCTBEHHOE,
coLMaJIbHOE pa3BUTHE peOEHKA. DTONPOSBIAETCS:
® B BBIJICJICHUU B LIEJIM IPOTrPAMMBbI [IEHHOCTHBIX IPUOPUTETOB;
® B IIPUOPUTETE JUUYHOCTHBIX PE3YJIHTATOB pealU3ali NPOrpaMMbl BHEYPOUHOMH
JESITEIbHOCTH, HAIIIEIIIINX CBOE OTPAKEHHWE M KOHKPETH3alMio B pabodeid
nporpaMMe BOCTIUTAHUS;

® B MHTEPAKTHUBHBIX (POpMax 3aHATUN i1 00yHarOMXCsl, 00ECIeUNBAIOIIUX UX
BOBJICUEHHOCTbh B COBMECTHYIO J€ATEIBHOCTh C MEAaroraMu U CBEPCTHUKAMU
NESITEIIbHOCTD.

IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUA ITPOI'PAMMBI 110
MATEMATHKE HA YPOBHE OCHOBHOT'O OBLIEI'O
OBPA30BAHUA

N3ydyenne wmaTeMaTWKd Ha YPOBHE OCHOBHOIO 001Iero oOpa3oBaHuUs
HaIpaBJI€HO Ha JOCTUKEHUE O0O0YYalOIMMUCS JIMYHOCTHBIX, METANPEIMETHBIX U
MPEAMETHBIX 00pa30BaTENbHBIX PE3YJIHTATOB OCBOCHUS Yy4€OHOr0 MpeIMeTa.
JIMYHOCTHBIE PE3YJIBTATBI
JInyHOCTHBIE  pe3yJabTAaTbl  OCBOCHHMS  MPOTpaMMbl O  MaTeMaTHKE
XapaKTEePU3YIOTCS:

1) maTpuoTnyeckoe BOCIMTAHHE:
IIPOSIBJICHMEM HMHTEpECAa K MPOIUIOMY M HACTOSIIEMY POCCHUICKONM MAaTEMATHKH,
LEHHOCTHbIM OTHOIUIEHHWEM K JOCTH)KEHHSIM PpOCCHUICKHX MaTEeMaTUKOB U
POCCUHCKOM MAaTE€MaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO ATUX JOCTHUXKCHUN B
JIpYTUX HayKax U MPUKIAJAHBIX cepax;

2) rpaskaaHCcKoe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:
TOTOBHOCTBIO K BBIMIOJHEHHIO 00S3aHHOCTEH TpaklaHWHa U pealiu3allii ero npas,
MPEACTABICHUEM O MAaTeMAaTHUYECKHX OCHOBAX (PYHKIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYp, SIBIICHUW, MPOUEAYp TIpakIaHCKOro ooOiiecTtBa (Hampumep, BBIOOPHI,
ONpOCHI), TOTOBHOCTHIO K OOCYXIACHUIO 3THYECKHX NpOOJIeM, CBA3aHHBIX C
NPaKTUYECKUM TPUMEHEHUEM JOCTHKEHUH HayKd, OCO3HAHUEM Ba)KHOCTHU
MOPAJIbHO-3TUYECKUX MPUHIHUIIOB B AEATEILHOCTH YUEHOTO;

3) TpyaoBOe BOCIIMTAHHUE:



YCTAaHOBKOM HA AaKTUBHOE YyYacTHE B PEIICHUMM MPAKTHUYECKUX 3a7ad
MaTEMaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEW JKM3HM IS YCTEIIHOM MNpodeccruoHaIbHOM
JESATEIbHOCTH U Pa3BUTUEM HEOOXOJMMBIX YMEHHUH, OCO3HAaHHBIM BBHIOOPOM U
MOCTPOCHUEM MHUBUIyAIbHON TPACKTOPUM 00pa30BaHUs U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOE BOCIIUTAHME:
CIIOCOOHOCTBIO K OMOIMOHAIBHOMY W 3CTETHYECKOMY  BOCIPHUSATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3ajady, PEIICHUH, pPacCYyXIACHUH, YMEHUIO BHUICTH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTaIMed B  JCATEIbHOCTU Ha COBPEMEHHYID CHUCTEMY  HAy4HBIX
MPEICTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UYEIOBEKa, MPUPOIBI U
oOIIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAayKH Kak cQepbl YeJI0BEUYECKOM
JEATEIIbHOCTH, 3TANOB €€ PAa3BUTUS WM 3HAYMMOCTH JJIS Pa3BUTHUS LMBHIA3ALNU,
OBJIQJICHUEM SI3BIKOM MAaT€MaTUKH U MAaTEeMaTUYECKOW KYJIbTYpOW KaK CPEACTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM NPOCTEUIIMMU HAaBBIKAMHU HCCJIEI0BATENbCKON
JEATEIIbHOCTH;

6) ¢usuueckoe BocnuTaHue, GopMHpPOBAHHME KYJbTYPbI 30POBbS U
IMOLMOHAIBHOIO 0J1ATONOTY YU :
TOTOBHOCTBIO TTPUMEHSITh MaTEMAaTUUECKUE 3HAHUSI B UHTEPECAX CBOETO 3/I0POBbBA,
BEJICHUS 370pOBOro oOpasza XKu3HU (30pOBOE TMHUTAHHUE, COATaHCUPOBAHHBIN
peXUM  3aHATHUM W OTAbIXa, peryispHas  (Qu3nueckas  aKTUBHOCTH),
c(hOpMUPOBAHHOCTHIO HaBbIKa peiekcruu, MPU3HAHUEM CBOETO IMpaBa Ha OLIHUOKY
Y TaKOT'O e MpaBa JIPyroro 4eji0oBeKa;

7) 3K0JI0OTHYEeCKOe BOCIIMTAHME:
OpUEHTAlME Ha NMPUMEHEHHE MATEMAaTHYECKUX 3HAHWU i1 pelieHus 3a7ad B
00JIaCTH COXPAHHOCTHU OKPYKAIOUIEH Cpe/ibl, TIIAHUPOBAHUSI TTOCTYIKOB M OIEHKH
WX BO3MOXHBIX MMOCJEACTBUI ISl OKPYXKAIOIIEH CPe/lbl, 0COZHAHUEM TJI00aTbHOTO
XapakTepa KOJOTUYECKUX MPOOJIEM U IMyTeH UX pelieHus;

8) ajanTanusa K U3MEHAIIUMCH YCJIOBHAM COLMAJIbHON U NMPUPOAHOI
cpeabl:
TOTOBHOCTBIO K JICCTBUSIM B YCJIOBHUSIX HEOMPEACIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH 4Yepe3 MPaKTUUECKYIO JACSTEIbHOCTh, B TOM YHUCIIE YMEHHUE
VUUTBCA y JPYTUX JIIOAeH, MpuoOpeTaTh B COBMECTHOM JEATEIbHOCTH HOBBIC
3HAHUS, HABBIKK U KOMIIETEHIIUU U3 OTBITA IPYTUX;
HE0OXOAMMOCTHIO B (JOPMHUPOBAHMN HOBBIX 3HAHHI, B TOM uucie GopMyIupoBaTh
WJeu, TOHSTHUS, TUIOTE3bl 00 OOBEKTaX M SBJICHUSX, B TOM 4YHCIIE paHEEe HE
W3BECTHBIX, OCO3HABaTh JACHUIINTHI COOCTBEHHBIX 3HAHWWA W KOMIIETCHTHOCTEH,
IUIAHUPOBATh CBOE PA3BUTHE;
CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMAThH CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIOMUNA KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAECMBIC



pemieHuss W AeUcCTBUs, (OPMYIHpPOBATH M OLIEHUBATHh PHUCKH M TOCJIEICTBUS,
(opMHPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIBTATHI

B pe3ynbTaTe 0CBOCHHSI MPOrpaMMEbI 10 MAaTEeMaTHKE HA YPOBHE OCHOBHOTO
oO1rero oo6pazoBanus y oOydaromierocss 0yayT chopMUpOBaHbI METalpeAMETHbBIC
PE3YIIbTaTHI, XapaKTepPU3yIOIINecs OBJIaZICHHEM YHHUBEPCATbHBIMU
MO3HABATEILHBIMU  JEHCTBUSMH,  YHHUBEPCATbHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATLHBIMH PETYJISITUBHBIMU JICHCTBUSIMH.

Ilo3HaBaTe/ibHbIe YHHUBEPCAJbHbIE YUeOHbIE JeiiCTBUSA
Ba3oBnle Jjornueckue a1eiicTBUA:

BBISIBIISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKU MAaTEeMaTHYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /7151 0000IIIEHHS U CPABHEHUSI, KPUTEPUHU TTPOBOJIUMOTO aHAIH3A;
BOCIIPUHUMATh, (GOPMYITUPOBATH U MPEOOPA30BLIBATH CYXKACHUS: YTBEPAUTEIIbHbBIC
U OTpHUIIaTeIbHBIC, SANHUIHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISBIIATH ~ MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM W
poTUBOpeYHs B (pakTax, MAaHHBIX, HAOMIOMCHUSX W YTBEPKICHHSX, MpEasiaraTh
KPUTEPHUH JIJIS BBISBIICHUS 3aKOHOMEPHOCTEH M TIPOTHBOPCUHNIA;

JenaTh BBIBOJALI C WCIOJB30BAaHUEM 3aKOHOB JIOTHMKH, JCIYKTUBHBIX W
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;
pa3oupaTh JIOKa3aTeNbCTBA MATEMATHUYCCKUX YTBEPXKACHUH (MpsSMBIE W OT
MPOTUBHOTO), TPOBOJUTH  CAaMOCTOATEIHLHO  HECIOXKHBIE  JI0Ka3aTeIhCTBA
MaTeMaTU4YeCKuX (DaKTOB, BHICTPAUBATh ApTyMEHTAIUIO, MIPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS,;

BBIOMpATh CHOCOO pemieHus y4eOHOM 3amaud (CpaBHHMBATh HECKOJIBKO
BApUMAHTOB  pEIICHUSA, BbHIOMpAaTh Hauboyiee MOAXOASAIMIMK ¢ y4€ToM
CaMOCTOSATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBaTebCKHe AeiicTBHA:

HCITOJIh30BaTh BOMPOCHI KaK HCCIEAOBATCIIbCKUH HHCTPYMEHT ITO3HAHWS,
bopMyaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MOpodiieMy,
CaMOCTOSATEIILHO YCTaHaBIIMBaTh HMCKOMOE W JaHHOE, (hOpMHUPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITUIO, MHCHHUC;

IPOBOJUTH IO CaMOCTOSATEIBHO COCTaBJICHHOMY IUIaHy HECIIOXKHBIH
OKCIIEPUMEHT, HEOOJBINIOE WCCIACAOBAHUE 110 YCTAHOBJIEHHUIO OCOOCHHOCTEH
MaTEeMaTUYECKOTo 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOOI;

CaMOCTOSTENEHO (HOPMYIUPOBATh O0OOIIEHUS W BHIBOJBI MO pe3yJbTaTaM
MPOBEAEHHOTO  HAOJIIOJNCHMS, HCCICIOBAHUSA, OICHUBATH  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

IIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIpollecca, a TakKe BBIIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.



Pabora ¢ undopmanmeii:

BBISIBJISITH  HEJAOCTATOYHOCTh M M30BITOYHOCTh HH(OPMALIMH, JIAHHBIX,
HEOOXOUMBIX JJIsl pELICHUS 3a4a4U;

BbIOMpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3IMYHBIX BUAOB U (POPM IIPEICTABICHMUS;

BbIOMpaTh (QopMy mpencTaBieHHMs HHGDOpPMALMM U WILIIOCTPUPOBAThH
pelaeMble 3a/1a4u CXeMaMHu, TuarpaMMaMu, MHOM TpauKoi 1 UX KOMOWHAIUSAMU;

OLICHMBATh HAAEKHOCTh HHPOPMAIMH MO KPUTEPUAM, NPEII0KEHHBIM
YUUTEIEM WIN CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHuKkaTHBHBIE YHUBeEpPCcAJbHbIE YUeOHbIE eiiCTBUSA:

BOCIIPUHUMATh U (GOPMYIHPOBATH CYKICHHUSI B COOTBETCTBUH C YCIOBHUSIMU
U 1eIIMH OOIIEHHUs, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOUKY 3pPEHUS B
YCTHBIX W TMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy pEUICHUs 3a/aud,
KOMMEHTHUPOBATH MOJIYYeHHBINH PE3yNIbTaT;

B X0Ji¢ OOCYXXJIEHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaEeMOU TEMBI,
npoOJemMbl, pelaeMol 3a7aud, BBICKA3bIBaTh WJICH, HAIICJICHHbIE Ha TIOHMCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXKICHHUS C CYXKICHHUAMH JPYTUX YYaCTHHUKOB
nuainora, oOHapyKMBaTh Pa3jM4Me€ M CXOACTBO MO3ULMUK, B KOPPEKTHOU (opme
dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,

MIPEACTABIISITh PE3YNIBTATHI PEIICHUS 3aa4M, SIKCIICPUMEHTA, UCCIIECOBaHUS,
MIPOCKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MPE3eHTAINN U 0COOCHHOCTEN ayTMTOPHUH;

MOHUMATh W WCIOJIH30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHIWBHIYyATBHOU
paboThI MPU PEIICHUH YIEOHBIX MaTeMaTHUECKUX 3a/1a4;
NPUHUMATh 11€Jb COBMECTHOM JICSITENIbHOCTH, IIJITAHUPOBATh OPTaHU3AIHIO
COBMECTHOW pabOThI, pacrpeneiiarTh BUAbl paldOT, JOroBapuUBATHCS, OOCYXKIATh
MIPOIIECC U Pe3ynbTaT paboThl, 0000IIaTh MHEHHS HECKOJBKUX JIFO/ICH;

y4acTBOBaTh B TPYNMNOBBIX (QopMax paboTel (oOcyxkaeHus, OOMeH
MHEHUSMH, MO3TOBBIC INTYPMbI W JPYTHE), BBIIOJHITH CBOK YacTh pabOTHl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIEHAMHU KOMAaHIbI, OIICHHBATh
KauyeCTBO CBOETO BKJAjJa B OOIIMIA MPOAYKT MO KPHUTEPUAM, CHOPMYIHMPOBAHHBIM
YY9aCTHHKAaMHU B3aUMOJICHUCTBHSI.

PerynsitTuBHbIe YHUBepPCcaJbHbIE YUeOHbIE eliCTBUSA
Camoopranuzamnus:

CaMOCTOSATENIbHO COCTAaBIIATh IUJIaH, aJTOPUTM pELIEHUs 3aJadu (WM €ro
4acTh), BBIOMpATh CHOCOO pEIIeHUS ¢ YYETOM HMEIOIIMXCS PECcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBaTh M KOPPEKTUPOBATH BAPUAHTHI
peuieHuii ¢ y4éToM HOBOM MH(MOpMAaIUu.

CaMOKOHTPOJIb:

BJIQJIETh CIIOCOOAMM CaMOIIPOBEPKHU, CAMOKOHTPOJIA Tpoliecca U pe3yJibTara

pelieHus: MaTeMaTHYeCKOM 3a1auu;



MPEABUIETh TPYIHOCTH, KOTOPbIE€ MOTYT BOZHUKHYTh IIPU PELICHUU 33/1a4H,
BHOCUTb KOPPEKTHBBI B JIEATEIHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJIEHHBIX OIMMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHHBATh COOTBETCTBUE pe3yjbTaTa JEATEIbHOCTU MOCTABICHHON LIENU U
YCIIOBUSIM, OOBACHSITh IPUYUHBI IOCTHKEHUS UM HEIOCTHXKCHUS 11€TH, HAXOIUTh
OILIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
IIpenMeTHble  pe3yabTaTbl OCBOCHHsS NPOrpaMMBl IO  MAaTE€MaTHKE
MPEICTaBJICHBI IO T0JIaM O0YYEeHHS B CIEAYIOIIUX pa3jesiaX MporpaMMbl B paMKax
OTJENbHBIX Y4eOHBIX KypcoB: B 5—6 kiaccax — kypca «Maremaruka», B 7-9
KJ1accax — KypcoB «Anredpay, «I'eometpusi», «BeposTHOCTb U CTATUCTUKAY.

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHKA» B 5-6 KTIACCAX

MNOACHUTEJIbBHAS 3AIINCKA

[TpropuTeTHBIMH LIETIMU O0yUEHHUSI MaTEMAaTUKe B 5—6 Kilaccax SIBISIOTCA:
-IPOJIOJKEHNE (POPMHUPOBAHUS OCHOBHBIX MATEMaTHYECKMX NOHATUN (4HUCIO,
BEJIMYMHA, TeoMeTpuyeckas Qurypa), oOecrneuyuBarolMX [PEEeMCTBEHHOCTh U
NEPCHEKTUBHOCTh MAaTEMATUYECKOI0 00pa30BaHus OOYyHAIOIINXCS;

-pa3BUTUE HWHTEJUIEKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH 00yYaromuxcs,
MO3HABATEJIbHOM aKTUBHOCTH, UCCIIE0BATEIbCKUX YMEHHI, HHTEpEca K U3yUYECHHIO
MaTEeMaTHKH;

-noJBeIcHue OOy4aroluIMxcsi Ha JOCTYIMHOM JUIsi HMX YpPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEMAaTUKU U OKPYKAIOILIETO MUPA;

-popmupoBaHue (PYHKIMOHAJIBHOW MaTEeMaTHYECKOH TIpaMOTHOCTU: YMEHHUs
pacro3HaBaThb MaTeMaTU4YeCKue OOBEKTbl B pEAlbHBIX >KU3HEHHBIX CHUTYyalUsX,
IPUMEHSATb OCBOCHHBIE YMEHUS JUIsl pELIeHUs] PAaKTUKO-OPUEHTUPOBAHHBIX 33/1a4,
UHTEPIIPETUPOBATh MOJYUYEHHbIE PE3yJIbTaThl M OLIEHWBATh UX HA COOTBETCTBUE
IIPAKTUYECKON CUTYALUU.

OcHOBHbBIE JIMHUU COAEpXKaHUSI Kypca MaTeMaTuku B 5—6 Kiaccax —
apudmeTryeckass U TeOMETpUYECKas, KOTOpbIe pa3BUBAIOTCS MapajlieibHo,
Ka)KJ1asl B COOTBETCTBUM C COOCTBEHHOM JIOTUKOM, OJIHAKO, HE HE3aBUCUMO OJIHA OT
JIpPyroi, a B TECHOM KOHTaKT€ M B3aUMOAECUCTBHUU. Takke B Kypce MaTeMaTUKHU
MPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTAMU ajareOpbl U OMUCATEIbHONW CTATUCTUKU.

N3yuenue apudmeTnueckoro MaTepruana HAUMHAETCS CO CUCTEMATH3aluU U
pPa3BUTHUSl 3HAHMM O HATypaJbHBIX YHUCIaX, MOJYYEHHBIX HAa YPOBHE HAYaJIbHOIO
obmrero odpazoBanus. [Ipu 3ToM COBEpIIIEHCTBOBAHNE BHIUYMCIUTEIBHON TEXHUKHU
U (QOpMHpPOBAHUE HOBBIX TEOPETUYECKUX 3HAHUU COYETAETCS C pPa3BUTUEM
BBIUHCIIUTENLHON KYJIbTYphl, B YaCTHOCTU C OOy4YEHHEM IMPOCTEHIINM HpHEMaM
OPUKUIKK M OLIEHKH pe3yJbTaTOB BblUMCICHHUH. M3ydeHHe HaTypajdbHBIX YHCEN
npojopKaeTcs B 6 Kiacce 3HAKOMCTBOM C HauyajdbHBIMU MOHSTUSAMHU TEOPUHU
JETUMOCTH.



Havano u3ydeHus: OOBIKHOBEHHBIX M JECATHYHBIX ApoOel OTHECEeHO K 5
KJ1accy. DTO MEPBBIM 3Tan B OCBOEHUM JIpo0eH, Koraa MpOUCXOIUT 3HAKOMCTBO €
OCHOBHBIMU HJI€SIMHU, MOHATUSAMU TeMbI. [Ipu 3TOM paccmMoTpeHre 0ObIKHOBEHHBIX
Ipo0Oeil B MOJHOM 00BEME MPEAIIECTBYET M3YUEHHUIO JECATUYHBIX APOOEH, 4TO
1eJIeco00pa3sHO C TOYKHM 3pPEHMsI JOTMKM H3JI0KEHHsS YMCIOBOW JIMHUM, KOrna
OpaBwia JCHCTBUM C JECATUYHBIMU JPOOSIMM MOXHO OOOCHOBaTh yXkKe
U3BECTHBIMHM QJITOPUTMAaMH BBINOJIHEHUS JIEUCTBUN ¢ OOBIKHOBEHHBIMH JAPOOSMHU.
3HAaKOMCTBO € JIECATUYHBIMHU JPOOSMHU PAaCIIMPUT BO3MOMXHOCTH JJII TOHHUMAaHUS
00y4aIOIUMUCS MPUKIIAJTHOTO MPUMEHEHHUSI HOBOM 3alycH NIPU U3YYECHUU JAPYTUX
NPEAMETOB M MPU MPAKTUYECKOM HCINoib30oBaHuU. K 6 Kiaccy oTHECEH BTOpPOM
3Tall B HU3YYCHHHM JpoOeil, Te MNPOUCXOAUT COBEPIICHCTBOBAHHE HABHIKOB
CpaBHEHUSI W INpeoOpa3oBaHus JpoOed, OCBOCHHE HOBBIX BBIYMCIUTEIBHBIX
QITOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIUYMCICHUH, B TOM YHUCIE YCTAHOBJICHUE
CBSI3€M MEXIy HUMH, paCCMOTpPEHHE MPUEMOB pelIeHUs 3a/1a4 Ha Ipoou. B Hauane
6 KJ1acca MpOUCXOAUT 3HAKOMCTBO C TIOHSITHEM IPOLEHTA.

OCOOEHHOCTBIO H3YYEHHs] TOJOXKHUTEIbHBIX U OTPHULATEIbHBIX YHUCEN
ABJIIETCS. TO, YTO OHM TAK)KE€ MOTYT PacCMaTpUBAThCA B HECKOJIBKO 3TaroB. B 6
KJlacce B Hadaje u3ydeHus TeMmbl «llojoKHUTeNbHbIE W OTpULIATEIbHBIE YHCIIA»
BbIACIsIeTCsT noareMa «llensle yucna», B paMKax KOTOPOW 3HAKOMCTBO C
OTpULATEIBHBIMM  YMCIAMH M JCHUCTBUAMH C  IOJIOXKUTEIBHBIMA U
OTPULATEIbHBIMU YHCIAMHU MPOUCXOJUT HA OCHOBE COJEPXKATEIBHOIO MOJAXOJA.
OT0 MO3BOJIAET HA JOCTYITHOM YPOBHE MO3HAKOMUTH OOYYAIOIINXCS MPAKTHYECKU
CO BCEMU OCHOBHBIMHU MOHATHUSMH TEMBI, B TOM YHCJIE€ U C PAaBUJIAMU 3HAKOB IIPH
BBINIOJIHEHUH apu(PMeTHUecKuX AelcTBUil. M3ydyeHue panMoHaibHBIX 4YMCEN Ha
ATOM HE 3aKOHYMUTCS, a OyJIeT MPOJOJIKEHO B Kypce alreophsl 7 Kiacca.

[Ipyn o0yueHuH pelIeHHI0 TEKCTOBBIX 3a/ad B 5—6 Kilaccax MCHOJb3YIOTCS
apumernyeckue npuémsl perierus. [Ipu oTpaboTKe BEIUNCIUTEIBHBIX HABBIKOB B
5—-6 kjaccax paccMaTpHUBAIOTCSl TEKCTOBbIE 3a/1ayMl CIEAYIOUIMX BUIOB: 3a/la4M Ha
JIBUKEHHE, HA YacTH, Ha IMOKYNKH, Ha padoTy M MPOU3BOJAUTENBHOCTh, Ha
IPOLEHTHI, HA OTHOIIEHUS U nponopiuu. OOyyaronuecs: 3HaKOMSITCs ¢ IpuéMamMu
pelieHuss 3ajady nepebopoM BO3MOXKHBIX BapuUaHTOB, Yydarcs paboTaTth cC
uHdopMaImen, peacTaBIeHHON B (hopMe TaOIHI HIIA JUATPAMM.

B  mporpamme yueGHOoro kypca «MaremaTukay — IMPEeayCMOTPEHO
(dbopMHpoBaHUE MPONENECBTUUECKUX alreOpandyeckux mpeacraBiieHuid. bykBa kak
CUMBOJI HEKOTOPOTO 4YHCJa B 3aBUCUMOCTH OT MATEMaTHYEeCKOTO KOHTEKCTa
BBOJIUTCSL MOCTENEHHO. ByKBEHHas CHMBOJIMKA IIMPOKO HCHOJB3YETCA MPEkKIe
BCErO JUIsl 3alMCH OOIIMX YTBEPKACHUN M MpeJIoKEeHUU, POopMyIl, B YaCTHOCTH
JUTSl BBIYMCTIEHUSI TEOMETPUYECKUX BEJIUYMH, B KAUECTBE «3aMECTUTEIS YUCIA.

B nporpamme ydeOHOro kypca «MaTemaTuka» NpeICTaBlIEHA HarJsIHAS
reoOMeTpus, HallpaBJICHHAs Ha  pa3BUTHE o0pa3Horo MBIIIEHUS,
IPOCTPAHCTBEHHOTO BOOOPaKEHUsI, U300pa3UTENbHBIX YMEHUI. DTO BaXKHBIN 3Tan
B M3yYEHUHU TF€OMETPHM, KOTOPBIM OCYILIECTBIISIETCS HA HAIJISIHO-ITPAKTUYECKOM
YpOBHE, OIUPAETCS Ha HarJsigHO-00pa3HOe MbIIIeHHe oOydaromuxcs. bombias
pOJIb  OTBOAUTCS  NPAKTUYECKOM  JIEATEIBbHOCTH, OIBITY, 3KCIEPUMEHTY,



MozearpoBanHuto. O0yyaronirecs: 3HaKOMATCS C T€OMETpUUYECKUMHU (purypamu Ha
IUIOCKOCTH M B MPOCTPAHCTBE, C MX IMPOCTEHIIMMU KOH(PUIypauusiMu, y4daTcs
n300paxkaTb MX HAa HEJIMHOBAHHOM M KIeT4aToll Oymare, paccMaTpHBalOT HX
IIpOCTENINME CBOMCTBA. B mpomecce M3ydeHMs HarJIHOW I€OMETPUM 3HAHUSA,
NOJlyYEHHblE OOY4YaIOIIMMHUCA Ha YPOBHE HayaJbHOTO OO0IIEro o0Opa3oBaHus,
CUCTEMATU3HUPYIOTCS U PACILIUPSIOTCS.

CornacHo yueOHOMY IIaHy B 5—6 Kjaccax M3ydaeTcs HUHTETPUPOBAHHBIN
npeaMer «MaTemaTHKa», KOTOpBIM BKIIOYaeT apuMeTudecKkuil maTtepuan u
HATTSAHYI0O T€OMETPUIO, a TaKXKe IMPOIEAEBTHUECKHE CBEACHHUS U3 anreOpshl,
AJIEMEHTHI JIOTUKHU M Ha4yayla ONHACATENbHON CTATUCTUKH.

COJEPXAHME OBYUYEHUA
5 KIIACC

HarypajbHblie 4yuc/ia M HYyJIb

Harypansnoe uucno. Psn HatypansHbix uucen. Yucno 0. U3oOpaxenue
HATypaJbHBIX YUCEJT TOYKAMU Ha KOOPJIMHATHOM (YUCIIOBOM) MPSMOIA.

[TosunmnonHas cucrema cuucieHus. PuMckas Hymepauus Kak mOpuMep
HEMO3ULIMOHHOM CUCTEMBI CUUCIICHUS. [leCsITUUHAs CUCTEMA CUUCIICHUS.

CpaBHeHHE HATypaJbHBIX YUCEN, CPABHEHHUE HATYpPaJbHBIX YUCEN C HYJIEM.
Crnoco0bl cpaBHeHUs1. OKpyTIE€HNE HATYPATbHBIX YUCEN.

Cio)xeHue HaTypaJIbHBIX YHCEN, CBOMCTBO HYJIS MPU CIOKEHUU. Brruntanue
KaK JIelCTBUE, 0OpAaTHOE CIIOKEHUIO. Y MHOXEHUE HATypaldbHBIX YHCEJ, CBOMCTBA
HYJsI W €IUHUIBI TpU yMHOXKeHUU. JleneHue Kak JeilcTBue, oOpaTHOE
YMHOKEHUIO. KOMIIOHEHTBI IEUCTBUM, CBA3b MEXIy HUMU. [IpoBepka pesynbraTa
apupmMeTrdecKkoro naeucTBusi. llepemecTutenbHOE W codYeTaTeIbHOE CBOWCTBA
(3aKOHBI) CJIOKEHUST W YMHOXEHHUS, PACIPEICIUTEIIbHOE CBOWCTBO (3aKOH)
YMHOKECHUS.

Ucnons3oBanne OykB yis OOO3HAYEHUsT HEM3BECTHOTO KOMIIOHEHTA H
3aMKiCH CBOMCTB apu(PMETHUECKUX JIEHCTBUM.

Jlenurenn W KpaTHbIE 4YMCIA, PA3JIOKEHUE HA MHOXkUTenH. [IpocTeie u
coctaBHble yncina. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKoM.

CreneHb C HaTypaJbHBIM I[IOKAa3aTeNeM. 3alKCh YUCIAa B BHAE CYMMBI
Pa3pSAIHBIX CIAracMbIX.

HucnoBoe BbIpakeHHWE. BplunciieHMEe 3HAYEHUM YHCIIOBBIX BBIPAXKECHUM,
MOPSAOK  BBINOJHEHUS  JACUCTBUM.  lcmosib30BaHME TIpU  BBIYHUCIIECHUSAX
MEePEMECTUTEIHHOTO M  COYETATeJIbHOTO CBOMCTB (3aKOHOB) CJIOXKEHUS U
YMHOKEHUS, pACIPEACTUTEIBHOTO CBOMCTBA YMHOKEHHS.

Jpodu
IIpencraBierne o Jgpobm Kak cmoco0e 3amucH  YacTH  BEIIMYHMHBI.

OObikHOBeHHBIE ApoOu. I[lpaBunbHBIE W HempaBuibHbIE ApoOH. CMmenraHHas
Ipo0b, TpENCTaBIEHWE CMEIIAaHHOW NapoOM B BHUJE HENPABUIBLHON apodu u
BBIJICJICHUE 1IEJI0M YaCTH YMCIIa U3 HEeMpaBWIbHON apobu. M3o0paxeHnue apodei



TOYKAMU Ha YUCJIOBOU MpsiMoii. OCHOBHOE CBOMCTBO apodu. Cokparnienne IpoOet.
[IpuBenenue aApobu kK HOBoMy 3HaMeHaTeno. CpaBHEHUE TPOOECH.

CrnoxeHue 1 BeIYMTaHUE Jpo0Oei. YMHOKEHUE U JIeJIeHUe ApoOei, B3auMHO-
oOpatHble podu. HaxoxkaeHne 4acTu 1eI0ro U 1eJIoro Mo ero 4acTH.
Hecatnunas 3anuck apoOeit. IlpencraBineHue aecaTudyHod JpoOu B BHJIC
oObIKHOBeHHOM. M300pakeHne NeCATUYHBIX JpoOe ToukaMHh Ha YHCIOBOMN
npsiMoid. CpaBHEHHE JIECSITUIHBIX JPOOCH.

ApudmMernueckne ACHCTBUA C JECATUYHBIMH ApoOsimMu. OKpyTiIeHHE
JECATUIHBIX JTPOOCH.

Penrenne TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3amay  apupMeTHUECKHMM crocoboM. Pemienue
JOrMYecKuX 3aaad. Pemienue 3agau nepeGOpOM BCEX BO3MOMKHBIX BAapHAHTOB.
Hcnonp30BaHue Npy pelIeHUH 3aa4 TaOJIHI] U CXEM.

Pemenue 3amad, copepXkalldx 3aBHCHUMOCTH, CBS3bIBAIOLIME BEIUYMHBIL:
CKOpOCTb, BpE€Ms, pAacCTOSHME, II€Ha, KOJIMYECTBO, CTOUMOCTb. EIMHMIIBI
U3MEpPEHMs: Macchl, 00bEMa, IIEHBI, PACCTOSHUS, BpeMEHH, CKOpocTH. CBs3b
MEXly €IMHUIIAMU U3MEPEHUS KaXKIOW BEUYNHBI.

Pemenrie oCHOBHBIX 3aJ1a4 Ha JPOOH.

[IpencraBieHue JaHHBIX B BUJIE€ TAOJIUL, CTOJIOYATHIX JUArpamM.

Harasignas reomerpust

Harnsnnuele mpeacraBieHuss o Qurypax Ha IUIOCKOCTH: TOYKa, MpsAMas,
OTPE30K, Jy4, yTOJl, JIOMaHasi, MHOIOYT'OJIBHUK, OKPY>KHOCTb, KpyT. Yrou. [Ipsmon,
OCTpBIN, TYIION U pa3BEPHYTHIN YTJIbI.

JInuHa oTpe3ka, METPUUYECKUE €IMHULIBI UIMHBL. [[TMHA TOMaHOH, TIEPUMETP
MHOI'OYrOJIbHUKA. MI3MepeHne U OCTPOECHUE YIVIOB C IIOMOILBIO TPAaHCIIOPTUPA.

Harnsguele npencraBieHuss o ¢GUrypax Ha IUIOCKOCTH: MHOTOYTOJbHHUK,
IPSIMOYTOJIBHUK, KBaApaT, TPEYTOJIbHUK, O PAaBEHCTBE QPUTY.

N3o0paxxenne ¢uryp, B ToM uucie Ha kierdatour Oymare. [loctpoenue
KOH(pUrypanuii u3 4actei mpsiMoi, OKPYKHOCTH Ha HETMHOBAHHON W KJIETYATOMN
Oymare. Micnionib30BaHue CBOMCTB CTOPOH U YTIJIOB MPSIMOYTOJIbHHUKA, KBApaTa.

[Imomans 1PAMOYTOJBHMKA M  MHOIOYIOJIBHMKOB, COCTABJICHHBIX W3
NPsIMOYTOJIBHUKOB, B TOM 4YHCIE (QUTYyp, U300paKEHHBIX Ha KJIET4aTol Oymare.
EnnnHuiel n3Mepenus 1I0aim.

Harnsaueie MIPEACTABIICHUS 0 IIPOCTPAHCTBEHHBIX ¢durypax:
NpsIMOYTOJIbHBIM — mapajienenunen, Ky0, MHOrorpaHHuku. M3o0paxeHue
MPOCTEUIINX MHOTOTpaHHUKOB. Pa3BépTku kyOa u mapamienenunena. Co3naHue
MoJieJied MHOTOTPaHHUKOB (M3 Oymarv, NOpOBOJOKH, IUIACTHJIMHA W APYIHX
MaTepualioB).

OO0BEM NPAMOYTOJILHOTO Mapajienenuneaa, Kyoa. EnuHunel u3MepeHwus
o0BEMma.

6 KJIACC



HarypajabHble yuciaa

ApudmeTrueckue NEUCTBUS C MHOTO3HAYHBIMU HATypalbHBIMU UYHUCIIAMHU.
UucnoBble  BBIpaXEHHs, MOPAJOK  JECWCTBUN, HCIOJIb30BAaHHME  CKOOOK.
Hcrnonb3oBaHue IIpU  BBIYMCICHUAX IEPEMECTUTEIBHOTO M COYETATEIbHOIO
CBOMCTB CIIO)KCHUSI U YMHOKEHUs, PACIPEACIUTEIBHOIO CBOMCTBA YMHOXKCHMUS.
Oxpyrienue HaTypaabHbIX YHUCEIL.

JlenuTenu v KpaTHbIE YKCIa, HAMOONBIINN OOLIUI AEUTENb U HAUMEHbILIEe
ob1ee kpatHoe. J[eMMoCTh CyMMBbI U TPOU3BeeHUs. JleleHne ¢ 0CTaTKOM.

Jpoon
OObIKHOBEHHAsT AP0Ob, OCHOBHOE CBOMCTBO IPOOH, COKpaIleHHE APOOCH.

CpaBHeHHE U yHopsaourMBaHue ApooOeii. Pemenue 3a1ad Ha HaXOXKACHUE YacCTH OT
LEeJI0r0o M LEeNoro mo ero yactd. [[poOHoe 4Yuciao Kak pe3yibTaT JIeJCHUS.
[IpencraBienue aecITHUHON OpOOHU B BUAE OOBIKHOBEHHOM JpOOU U BO3MOXKHOCTD
MPE/ICTaBICHUsS] OOBIKHOBEHHOU APOOU B BHUJIEC JACCATUYHOMU. JlecaTuunbie 1podu u
MeTpHYecKasi cucteMa Mep. ApudmeTudeckue ASUCTBUS U YUCIIOBBIC BBIPAXKCHUS
C OOBIKHOBEHHBIMU U JIECSITUUYHBIMU JAPOOSIMHU.

OtHomienue. JlenmeHue B JaHHOM OTHOIIeHWH. MacmTab, npomnopius.
[IprmeHeHune mponopuri Npyu PEeLIEHUN 3a/1a4.

[TonsTue nponeHTa. Beluncienue nporeHTa OT BEJIMYUHBI U BEJIMYUHBI 110
e€ npoueHTy. BripaskeHue MpoIeHTOB IeCITUIHBIMU Ipo0simu. Pemienue 3agad Ha
MPOLICHTHI. BhIpaxkeHre OTHONIECHUS BEJIMYKMH B MPOLICHTAX.

IHonoxkuTeNBHBIE U OTPULIATEIBLHBIE YHCJIA

[TomoxurenbHble U OoTpUllaTeNbHbIE uncia. Llensie uyncma. Monyns yucna,
reoMeTpuyeckas MHTeprnpeTauus Moy uucia. HM3o0paxeHue uyucen Ha
KOOpAMHATHOM  mpsiMoi.  YucinoBele  OpoMexyTku. CpaBHEHHE  YHCElL.
Apudmernueckue TeUCTBUS C MOJOKUTETLHBIMU U OTPUIIATEILHBIMUA YHCITIAMHU.

[IpssmoyroJibHas cucTeMa KOOPJUHAT Ha MIOCKOCTH. KoopAuHAThl TOUKH Ha
I0cKocTH, abcuucca u opaunara. [loctpoenue Touek u Guryp Ha KOOpIMHATHOMN
IIJIOCKOCTH.

BykBeHHbIE BHIpAKEHUSA

[Ipumenenue OykB I 3alUCH  MATEMAaTUYECKUX  BBIPOKCHHM |
npemsioxkennii. CBolicTBa apu(pMETUUECKUX NEHCTBUNA. ByKBEHHbBIE BBIpaXXEHUS U
YUCJIOBBIE TMOJICTAHOBKU. BYKBEHHBIE pPaBEHCTBA, HAXOXKJICHHE HEU3BECTHOTO
KOMMoHeHTa. DPopmysibl, GOpMyJbl MEpUMETpa W IUIOMIAAN TPSMOYTOJbHUKA,
KBajJpaTa, o0bEMa mapasiesnenumneaa u Kyoa.

Penienue TeKCTOBBIX 3324
Pemenne TekCcTOBBIX 3amad  apupMETHYeCKUM crocoOom. Pemenwne
JorMYecKux 3anad. Pemenne 3amad mepebopoM BceX BO3MOKHBIX BAPUAHTOB.
Pemenue 3ama4, copepkanux 3aBUCUMOCTH, CBS3BIBAIOIINX BEIMYUHBI: CKOPOCTH,
BpEMs, PACCTOSIHHE, 1I€HA, KOJIMYECTBO, CTOMMOCTb, MMPOU3BOAUTEIHBHOCTD, BPEMSI,



00BEM paboThl. EquHUIE H3MEpeHus: MacChl, CTOMMOCTH, PACCTOSHUS, BPEMEHH,
ckopocTH. CBsI3b MEXY €IMHULIAMU U3MEPEHUS KAXKI0M BEJTUYUHBI.

Pemienne 3amad, CBS3aHHBIX C OTHOIICHHEM, MPOMOPIHOHAIBHOCTHIO
BEJIMYMH, MTPOIIEHTAMHU; PEIICHHE OCHOBHBIX 3a/1a4 Ha IPOOH U MPOIICHTHI.
OneHka W TIpUKUAKA, OKpyrieHwe pe3yiabprata. CocraBieHHue OYKBEHHBIX
BBIPAKEHUH 10 YCJIOBHIO 3aa4H.

[Ipencrabienre AaHHBIX C TOMOINBIO Tabnmui u auarpamm. CronOuarbie
JMarpaMMbl: YTEHUE U MOCTpOeHUE. UTeHNE KPYTOBBIX JUArPaMM.

Harasinnas reomerpust

Harnsoaeie mpencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTpE30K, JIy4, YroJl, JOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHHUK,
OKPYXHOCTb, KPYT.

B3anmHOe pacnosiokeHHe ABYX NPSMBIX Ha IUIOCKOCTH, MapajlielibHbIC
npsiMble, TMEPICHIUKYIISIpPHBIE MpsMble. M3MepeHue paccTOsHH: MEXIYy ABYyMs
TOYKaMH, OT TOYKH JI0 TIPSIMOM, JUTMHA MapIIpyTa Ha KBaJpaTHOM CETKe.

W3mepeHre M IOCTPOEHUE YIVIOB C IIOMOINBIO TpaHCHIoOpTHpa. Bunel
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIH, TYHOYTOJIBHBIH,
paBHOOEPEHHBIH, PaBHOCTOPOHHUM. YeTbIpEXYTOIBHUK, IPUMEPDI
YETHIPEXYTOIBHUKOB. [IpSIMOYroIbHUK, KBaAPAT: UCIOIb30BAaHUE CBOICTB CTOPOH,
yIJ0B, auaroHaneid. M3o00pakeHrne reoMeTpudeckux (QUryp Ha HEIMHOBAHHOU
OymMare ¢ WCIONb30BAHUEM LHMPKYJS, JHUHEHKH, YTOJIbHUKA, TPAHCIOPTUPA.
[TocTpoenus Ha kieTyaTon Oymare.

[lepumerp w™mHOrOyroiapHuka. Ilonstue mIomaau GUrypsl, EIUHUILIBI
u3Mepenus mionaau. [pubmmk€HHoe n3Mepenne miomaau Guryp, B TOM 4ucie
Ha KBaJipaTHOU ceTke. [TpubimxénHoe n3mMepeHue JIMHbI OKPYKHOCTH, IMJIOIAIN
KpyTa.

CummMeTpus: LieHTpalibHasi, OCEBasl U 3€pKAJIbHAsI CHMMETPHH.

[TocTpoeHnre cMMMETPUYHBIX GUTYD.

Harmsanasie MIPEICTABIICHUS 0 POCTPAHCTBEHHBIX ¢burypax:
napajienenunen, Kyo, mpusMa, NupaMmuia, KOHYC, HMIWHAp, Imap u cdepa.
N3o06pakenne mpocTpaHCTBEHHBIX Guryp. [IpumMepsl pa3BépTOK MHOTOTPAHHHUKOB,
nuiInHApa U koHyca. Co3gaHue Mojeniel MpOCTPaHCTBEHHBIX (uryp (U3 Oymarw,
MIPOBOJIOKH, TUIACTUIIMHA U APYTUX MATEPHUAIIOB).

[Tonsatue oObéMa, eauHUIIBI U3MepeHus: 00bEMa. OOBEM MPSIMOYTOIBLHOTO
napasuienenunesaa, Kyoa.

INMPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pe3yabTaThl OCBOCHHS MPOTrpaMMbl yUeOHOTO Kypca K KOHILY
oOydeHus B 5 Kjacce:
Yucaa v BIYMCICHUA

[lonumMaTe © TPaBWIBHO yMNOTPEONATH TEPMUHBI, CBS3aHHBIE C
HATypaJbHBIMHU YHUCIIaMU, OOBIKHOBEHHBIMU U JACCATUYHBIMU JPOOSMHU.

CpaBHMBaTh H yHOPAIOYMBATH HATypaJbHBIC YHCIIA, CpPaBHUBATH B
MPOCTEUIIUX CITydasiX OOBIKHOBEHHBIC JPOOH, IECSITUUHBIE APOOH.



CoOTHOCUTh TOYKY Ha KOOPJAMHATHOW  (YUCIOBOM) MpsAMOM €
COOTBETCTBYIOIIUM € YHCIOM U H300pa)kaTh HAaTypaJibHbIE YHUCJIa TOYKAMH Ha
KOOPJAMHATHOM (YMCIIOBOM) IIPSMOM.

Boinonuate apudMernyeckue AEUCTBUS C HATypallbHBIMU YHUCIaMH, C
OOBIKHOBEHHBIMU APOOSIMU B MIPOCTEUIIINX CITydasIX.

BoInonHsATh NpoBEpKY, NPUKUAKY pe3yIbTaTa BEIYUCICHUN.

OKpyTasTh HATypaJbHbIE YHCTA.

Pemenne TeKCTOBBIX 32/1a4

Pemate TekcTOBBIE 3amaun apu(PMETHUECKUM CIHOCOOOM H C TTOMOIIBIO
OpPraHW30BaHHOTO0 KOHEYHOTO Nepedopa BCEX BO3MOKHBIX BAPUAHTOB.

Pemate 3amaun, conaepkamme 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIUYUHBL:
CKOPOCTbB, BpEMsI, PACCTOSIHHE, 1IEHA, KOJTMYECTBO, CTOUMOCT.

Hcnonp3oBaTh KpaTKue 3alKMCH, CXEMbl, TaOMUIbl, O0O3HAUYCHHUS IIPU
pelLIeHnY 3a1ay.

[Tonp30BaThC OCHOBHBIMHU E€OUHUILIAMU HM3MEPEHHS: II€HbI, MAacCChl,
paccTosHUs, BPEMEHU, CKOPOCTH, BBIPAXKATh OJHU E€AWUHULBI BEIUYUHBI 4epes
IpyTHe.

W3Bnekats, aHAIM3UPOBaTh, OIIECHUBATh MH(OpPMAIKIO, TIPEICTABICHHYIO B
Tabnuile, Ha CTOJIOYATOW JuMarpaMme, WHTEPHPETUPOBATH MPEACTaBICHHBIC
JTaHHBIE, UCITOJIb30BATh TAHHBIC MPU PEIICHUU 3a/a4.

Harasgnas reomerpust

[Tonmp30BaTHCA TEOMETPUUECKUMU TOHATUSIMU: TOUYKA, IPsiMasi, OTPE30K, JIyY,
YI0JI, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBonuTh TpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHpA, UMEIMUX (Popmy
M3YUYEHHBIX TEOMETPUUECKUX (QUTYD.

Hcnonbs30BaTh TEPMUHOJIOTHIO, CBSI3AHHYIO C yIVIAMU: BEPIIWHA CTOPOHA, C
MHOTOYTOJIbHUKAMU: YTOJI, BEpIIWHA, CTOPOHA, AUAroHallb, C OKPY>KHOCTHIO:
paauyc, TMameTp, LIEHTP.

N300pakaTh M3ydeHHbIE TE€OMETpUYECKHE (UTYphl Ha HEITWHOBAHHOU H
KJIeTYaTON Oymare ¢ OMOIIBIO IIUPKYJIS U JIMHEHKH.

Haxonute anuHbBl OTPE3KOB HEMOCPEACTBEHHBIM HU3MEPEHUEM C ITOMOILBIO
JMHEWKHU, CTPOUTHh OTPE3KH 3aJaHHOW UIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOTO
paauyca.

Hcnonbs30BaTh CBOMCTBA CTOPOH M YIJIOB MPAMOYTOJbHUKA, KBajpaTa JIJis
WX MTOCTPOEHMS, BBIYMCIICHUS TUIOMIAIA U IEPUMETPA.

Beruucnare nepuMerp W IUIONIAAbL KBajJpaTa, MNpSMOYroJibHUKa, (Uryp,
COCTaBJICHHBIX W3 MPSIMOYTOJIBHUKOB, B TOM uucie (Quryp, m3oOpaxx€HHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThCd OCHOBHBIMHU METPUUYECKUMHU €IMHUIAMUA U3MEPEHUS JJIUHBI,
IJIOIIA/IA; BBIPAXKATH OJIHA €IMHUIIBI BEJIMYMHBI YE€pE3 JIPyTHE.

Pacno3naBate mapamienenunen, KyO, WCIONB30BaTh TEPMHHOJIOTHIO:
BepIIMHA, pedpo TpaHb, M3MEPEHUS, HAXOIUTh W3MEPEHHUs MapajuielenuIesa,
Ky0a.



Boruncnsate 00béM Ky0a, mapajuiefienunena Mo 3aJaHHBIM H3MEpPEHUsIM,
II0JIb30BaThCS €AMHULIAMU U3MEPEHUS 00bEMA.

Pemare HeciioKHBIE 3a7a4d HAa U3MEPEHUE I€OMETPUYECKUX BEIIMYMH B
IIPAKTUYECKUX CUTYaLUsX.

[IpeameTHbIe pe3yabTaThl OCBOEHHUS MPOrpaMMbl YYEOHOro Kypca K KOHILY
oOydeHus B 6 Kjacce:
Yncsia v BbIYMCJIEHUS

3HaTh U MOHUMATh TEPMHUHBI, CBS3aHHBIC C PA3TUYHBIMU BUJAMH YUCEN U
croco0aMu WX 3alllCH, TEPEeXOAUTh (€CId 3TO BO3MOXKHO) OT OIHON (opMBI
3aIIMCH YUCIa K IPYTOu.

CpaBHUBATh U yHOPSAOUYMUBATH LIEJIbIE YUCIIA, OOBIKHOBEHHBIC U JIECITUYHBIC
JIpoOu, CpaBHUBATH UKCIIa OJHOTO U Pa3HBIX 3HAKOB.

BoinonHsaTh, couerass yCTHbIE M NMUCBMEHHBIE TPHUEMBI, apupMETHUUECKHUE
JNEUCTBUS C HATypaJIbHBIMA M UEJIBIMM  YHCJIaMHU, OOBIKHOBEHHBIMU U
JECATUYHBIMH JIPOOSMHU, MOJIOKUTEIHHBIMUA U OTPUIIATEILHBIMU YU CIIAMHU.

BplunciaTh 3HAYEHUS YUCIOBBIX BBIPAKEHUW, BBINOJHATH NPUKUIKY U
OLICHKY pe3yJibTaTa BBIYUCICHUHM, BBIMOJIHATh MPEOOPa3OBAHUS YUCIOBBIX
BBIPOKEHUI Ha OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBHM.

COOTHOCUTh TOYKY Ha KOOPJAWHATHOW MPSMOW C COOTBETCTBYIOIIMM €i
YUCIIOM M H300pa)kaTh 4YucCia TOYKAMU Ha KOOPIAMHATHOW MPSIMOM, HAXOIUTh
MO/JTyJIb YUCIIA.

COOTHOCUTBH TOYKH B MPSIMOYTOJIBHOM CUCTEME KOOPAUHAT C KOOPIMHATAMU
ATOM TOYKH.

OKpyIJisITh 1eNble Yuciaa U JECATUYHbIC APOOU, HAXOIUTh MPUOJIMKEHUS
YHCEII.

YucaoBbie 1 OyKBEeHHbIE BbIPAKEHUSA

[Tonumate 1 ynoTpedasaTh TEPMHUHBI, CBSI3aHHBIE C 3AMMCHIO CTENIEHU YHUCIIa,
HAXOJIUTh KBaJpaT M KyO 4MCIa, BBIYUCIATH 3HAYCHUS UYMCIOBBIX BBIPAKEHUH,
COAEPXKAIUX CTEIICHU.

[Tonp30BaThCA MpU3HAKAMU JIEIMMOCTH, PACKJIAJIbIBATh HATYpAIbHbIE YKCIIA
Ha MPOCThIE MHOKHUTEIIH.

[Tonp30oBaThCA MacIITAOOM, COCTABIISTH IPOIIOPIIMHI U OTHOIIICHUS.

Ucnonb3oBaTh OYKBBI JJ1s1 0003HAYEHHUS YHCEIT TIPU 3aMUCU MAaTeMaTUYECKUX
BBIPAXEHU, COCTABIISITh OYKBEHHBIE BhIpAXKEHUS U (DOPMYJIbI, HAXOAUThH 3HAYCHUS
OYKBEHHBIX  BBIPQXKEHHUM, OCYIIECTBISAsI  HEOOXOAWMBIE  MOJCTAHOBKH U
npeoOpa3oBaHuUsl.

Haxoguts HEen3BECTHBIM KOMIIOHEHT PABEHCTBA.

Pemenue TeKCTOBBIX 33124
Pemrats MHOTOIIIArOBBIC TEKCTOBBIC 3329 apU(PMETHICCKUM CIIOCOOOM.
Pemate 3agauym, CBsS3aHHBIE C OTHOIIEHHWEM, MPOMOPIUOHAIBLHOCTHIO
BEJIMYMH, ITPOIIEHTAMHM, PEIIaTh TPX OCHOBHBIE 33/1aUX HA IPOOH M MPOIICHTEHI.



Pemarp 3amaum, comepkamiue 3aBUCUMOCTH, CBSI3BIBAIOLIUE BEJIWYHHBL:
CKOPOCTBb, BpeMs, paccrosiHue, IeHa, KOJINYECTBO, CTOUMOCTB,
IPOM3BOJIUTEIILHOCTh, BpeMsi, 00b&éMa paboThl, HCHONB3YsS apHUPMETHUYECKHe
NeHCTBUSA, OLIEHKY, TNPUKUAKY, I[OJB30BaTbCd  CIMHHUIIAMU  H3MEPEHHUs
COOTBETCTBYIOIIUX BEJIHYNH.

CocTtaBnsaTh OyKBEHHbIE BBIPAKECHHUS MO YCIOBUIO 3a/IaUH.

W3BnekaTh uH(pOpMAIHIO, MPEJCTABICHHYI0 B TaOlWIaX, Ha JIMHEHHOM,
CTOJ0YaTOW WM KPYrOoBOM JuarpamMmax, HWHTEPIPETHPOBATH MPEICTaBICHHBIC
JaHHbBIE, UCTIOIH30BaTh JAHHBIC MTPH PEIICHUH 3a]1ad.

[IpencraBisaTs HHGOPMALIUIO C TIOMOIIBIO TAOIUII, TMHEWHON 1 cTONOYATON
Jarpamm.

Harasignasi reomerpust

[TpuBoauTE TpUMEPHI OOBEKTOB OKPYXKAIOIIETO MHpa, UMEIOMHX (Hopmy
U3YYEHHBIX T€OMETPUYECKHX IJIOCKMX WU TMPOCTPAHCTBEHHBIX (UTYpP, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (pUryp.

N300paxaTh ¢ TOMOIIbIO LHPKYJA, JHMHEWKH, TpPaHCIOPTUpA Ha
HEJIMHOBAaHHOW M KJeT4aToil Oymare H3y4YeHHbIE IUIOCKUE TI'€OMETpUYECKUE
Gburypsl 1 KOHQUTYpaIUU, CAMMETPUYHBIE (PUTYPHI.

[lonb30BaTbcs  TEOMETPUYECKUMHU  TMOHATUSIMU:  PaBEHCTBO  Quryp,
CUMMETpHS, HCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYIO C CHUMMETpPUEH: OCh
CUMMETPHH, IIEHTP CUMMETPHH.

HaxoauTe BeIMUYWMHBI YIJIOB HM3MEPEHHEM C TOMOIIBI0 TPAHCIOPTHPA,
CTPOUTH YTIIbI 33IaHHOM BEJIMYNHBI, TIOJTB30BATHCS TPU PEIICHUH 3aa4 TPayCHOM
MEpOH YTIIOB, PACIIO3HABATH HA YEPTEKAX OCTPHIN, NPSIMOM, pa3BEPHYTHIA U TYIIOU
yTJIBL.

Beruncnsate IMHY JOMaHOW, MEPUMETP MHOTOYTOJIBHHUKA, TOJIh30BATHCS
eIMHULAMU WM3MEpPEHUsl JUJIMHBI, BBIPAXKaTh OJHM EIWHHULI U3MEPEHUs JIUHBI
yepes Jpyrue.

HaxomuTb, MCHONB3ys 4YepTEXHBIE HHCTPYMEHTBI, PACCTOSHUS: MEXKAY
JBYMsI TOUKaMH, OT TOUKH JI0 PSMOH, UTMHY IIyTH Ha KBaJpaTHOU CETKe.

Boruncnate miomianbs  QuUryp, COCTAaBIEHHBIX U3  MPSMOYTOJbHUKOB,
UCIIONIb30BaTh  pa3OMeHHWe Ha NPSAMOYTOJbHUKHM, Ha paBHbIE (UTYDBHI,
JOCTpanBaHUe JO MPSMOYrOJbHUKA, T0Jb30BaThCSl OCHOBHBIMHM E€AMHHUIIAMU
U3MEPEHHs TUIOIIAIN, BBIpAXaTh OJHMU EIUHHUIIBI W3MEpPEHUs IUIOIIAIu dYepes
TpyTHE.

Pacro3naBaTh Ha MOZAENAX M M300PKEHUSX MUPAMHUIY, KOHYC, UIUHJD,
UCTIONb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o00paxaTh Ha KJIeTYaTOW Oymare mpsSMOYTOJBHBIA TapasuieTeune
Boruucnsate 00bEM  MpAMOYTOJIBHOTO MapajulieNienuiena, Ky0a, MoJIb30BaThCA
OCHOBHBIMU E€AMHHUIIAMU U3MEPEHUS 00bEMA;

Pemarp HeclokHbIE 3a7jaud Ha HAaXOXKICHHE T€OMETPUYECKUX BEIMYUH B
NPAKTHUECKUX CUTYyaIUsX.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KIIACC

HaumenoBanue paznena KomuuectBo | OcHOoBHOE conepkanue | OCHOBHBIC BUJIBI JEATEIHOCTH O0yYarOIIUXCS
(Temsl) Kypca 4acoB

HatypanbHble uncia. 43 JlecsTuuHas cucrema Yurarh, 3alIUCHIBATH, CPABHUBATHL HATYPaJIbHbIC

JlericTBus C
HaTypaJbHBIMU YUCIaAMU

cuucieHusd. Psana
HATYpPAJIbHBIX YHCE.
Harypanbnsiit psa.
Uucno 0. HatypaiibHbie
4yyclia Ha

KOOPAMHATHOM IIPSMOM.

CpaBHeHue,
OKpYTJICHHE
HATypaJIbHBIX YUCET.
Apudmernueckue
JEUCTBHUS C
HaTypaJIbHBIMHU
yuciaamu. CBoMCTBa
HYJISI IPU CJIOKEHUU U
YMHO>XEHUHU, CBOMCTBA
€JIMHULIBI TIPU
YMHOKEHUHU.
[IepemecTurenbHOE U
COYETATENBHOE
CBONCTBA CIIOKEHHUS U

YUCIa; MPeAJaraTb U 00CyKIaTh CIOCo0bI
YHOPSAI0YUBAHUS YHUCETT.

HN300paxkaTh KOOPAMHATHYIO PAMYIO, 0TMEYATh YUCIIa
TOYKaMHU Ha KOOPAUHATHOU NPSIMOM, HAXOAUTH
KOOPJIMHATHI TOYKH.

HccaenoBath cBOMCTBA HaTypaiabHOTO psiga, urcen 0 u 1
IIPU CJIO)KEHUU U YMHOXKEHUHU.

Hcnoab3oBaTh NPaBUIIO OKPYTIICHUS HATypaJIbHBIX
YHUCEl.

BoInoJHATH apuMeTHYEeCKUE 1eiCTBUA C
HATypaJbHBIMHU YHUCIAMU, BBIYMCIASATH 3HAUCHUS
YHUCJIOBBIX BBIPAXKEHUHN CO CKOOKamMu 1 0€3 CKOOOK.
3anuchIBaTh NPOU3BEICHNE B BUJIE CTETICHH, YUTATh
CTEIIEHU, UCIOJIb30BATH TEPMHHOJIOTUI0 (OCHOBaHUE,
M0KAa3aTellb), BHIYUCIAATH 3HAYEHUSI CTEIICHEH.
BbINOJIHATH NPUKUIAKY W OLEHKY 3HAaYEHUIN YHCIOBBIX
BBIPAKCHUH, MPeAJIaraTb U NPUMEHATh PUEMbI
NMPOBEPKHU BBIYUCIICHUM.

Hcnoab3oBaTh NpH BHIYUCIEHUAX IEPEMECTUTEIBHOE U
COYETaTEIbHOE CBOMCTBA CIIOKEHUS U YMHOKEHUS,




YMHOKEHUS,
pacnpeaeaIuTeNbHOE
CBOMCTBO YMHOXKECHHUSA.
JlenuTenu v KpaTHbIC
YHUCIIa, Pa3l0KEHUE
YHCJia Ha MHOKHUTEIIH.
JleneHue ¢ oCTaTKOM.
[Ipocteie u cocTaBHBIE
yucina. [Ipuznaku
nenuMoctd Ha 2, 5, 10,
3,9.

Creniens ¢
HaTypaJbHbIM
MTOKAa3aTeJIEM.
HucioBbie BbIpaKEHUS;
MOPSIOK IENCTBUM.
Pemrenue TekcTOBBIX
3aJ1a4 Ha BCE
apudmMeTHIECKUE
JICUCTBUS, HA IBUKCHUE
U TIOKYTIKU

pacupeaeauTeIbHOE CBOMCTBO YMHOXKEHMUS
¢popmysupoBarh

U PUMEHATH NMPaBWJIa PeoOpa30BaHUs YUCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX
JICUCTBU.

HccaenoBaThb 4YMCIOBBIE 3aKOHOMEPHOCTH, BBIIBUTATH U
000CHOBBIBATH THIIOTE3bI, (POPMYJIMPOBATH
000011eHHUS ¥ BBIBO/ABI 10 PE3YyJIbTaTaM MPOBEIAEHHOTO
VCCJIEIOBAHUSL.

@®opMyJIUPOBATH ONpeAeJIeHUsI ICIIUTENS U KPAaTHOTO,
HA3BIBATH JICJINTEIIA U KPATHBIC YHCIIA; PACIIO3HABATH
IIPOCTHIE U COCTaBHBIC YHCIIA; (POPMYJIUPOBATH U
NPUMEHATH

NPU3HAKHU JIJIMMOCTU Ha 2, 3, 5,9, 10; npuMeHsATH
AJITOPUTM PA3JIOKEHUS YHCIIA HA TTPOCTHIE MHOKUTENH;
HAXOAMTh OCTATKH OT JEJIEHUsS U HEMOJIHOE YaCTHOE.
Pacno3HaBaTh UCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUS O
HaTypaJIbHbIX YHCIIAX, IPUBOAUTH MPUMEPbI U
KOHTPIPUMEDPHI, CTPOUTH BHICKA3bIBAHUSA U OTPULIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHCE.
KoncTpynpoBath MaTeMaTH4eCKHE MPEIJI0KEHUS C
TIOMOIIBIO CBA30K «W», «UJIW», «ECIIH..., TO...».

Pemathb TeKCTOBBIC 3a/1a4u apU(HPMETHIECKUM CITIOCOOOM,
HUCIO0JIb30BATH 3ABUCUMOCTH MEXy BEJIMYNHAMU
(cKOpoCTh, BpeMsl, pacCCTOSIHUE; 1I€Ha, KOJIUYECTBO,
CTOUMOCTb U JIp.): AaHAJTU3UPOBATH U OCMbICJIUBATH
TEKCT 33J1a4u, nepedopmyanpoBaThb yCIOBUE,




U3BJIEKATh HEOOXOUMbIE JaHHbIE, YCTAHABJIUBATD
3aBUCUMOCTH MEXy BEJIMYMHAMH, CTPOUTh JIOTHYECKYIO
LENOYKY paccykaeHuii. MoaeampoBaTh X0/ peleHus
3aJ1a4M C MOMOUIbIO PUCYHKA,CXEMBI, TAOJINLIBI.
IpuBoauTh, pa3doupaTh, OUEHUBATH PA3TUYHBIC
pELIEHNs, 3aIIMCH PEIIEHU TEKCTOBBIX 3a/1a4.
Kputuyecku oeHMBaTh MOJyYEHHBIN pPE3yJIbTAT,
OCYLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSISI OTBET HA
COOTBETCTBHUE YCIOBHUIO, HAXOAUTH OIIHOKH.

PemaTsp 3a1a4u ¢ noMoIbI0 epedopa BCeX BOZMOXKHBIX
BAPUAHTOB.

3HAKOMMTBCS € MCTOPUEH Pa3BUTHS apUPMETHKU

Harnsanast reomerpust.
JIuHWM HA TUIOCKOCTH
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Touka, npsimast,
OTpPE30K, Jiyd. JIomaHasl.
N3mepenue MHbI
OTpE3Ka, METPUUYECKUE
€AMHUIIBI U3MEPEHHUS
uHbL. OKPYKHOCTh U
KpYT.

[IpakTuueckas pabora
«ITocTpoenue y3opa u3
OKPYKHOCTEN.

VYrou. [Ipsmoit, oCcTphIn,
TYIOU U pa3BEPHYTHIN
yribl. 3mepenue
YTJIOB.

[TpakTnueckas pabora

Pacno3HaBaTh Ha yepTekax, pUCYHKAX, ONMUCHIBATD,
UCII0JIb3YsI TEPMHUHOJIOTHIO, U H300PasKaTh C IIOMOIIBIO
YEepTEKHBIX HHCTPYMEHTOB: TOUKY, IPSAMYIO, OTPE30K,
JyY, YroJl, JOMaHYyI0, OKPY>KHOCTb.

Pacno3HaBaTh, NpUBOAUTH NPUMepPbl OOBEKTOB
peaabHOro MUpa, UMEIINX (OPMY U3YUEHHBIX (UTyYp,
OLEHNBATh WX JIMHEWHbBIE PA3MEPBHI.

Hcnoab3oBaTh JIMHEWKY U TPAHCHIOPTUP KaK
MHCTPYMEHTHI JJI IOCTPOCHHUS U U3MEPEHHUS: H3MEPATH
JUIMHY OTpe3Ka, BETUUYUHY yTiia; CTPOUTH OTPE30K
3aIaHHOM JJIMHBI, YTOJI, 33JJAaHHOIN BEJIMYMHBI;
OTKJIAABIBATH LIUPKYJIEM PABHbIE OTPE3KH, CTPOUTH
OKPYKHOCTb 33JJaHHOI'O pajauyca.

N300paxkarh KOHPUTYpaLUU TEOMETPUUECKUX QUTYD U3
OTPE3KOB, OKPYKHOCTEN, UX YAaCTEN HA HEJIMHOBAHHOM U




«IToctpoenue yrios»

KJIeT4aTon Oymare; mpeasiaratb, ONUCHIBATH U
00CyK1aTh CNOCO0ObI, AJITOPUTMBI TTIOCTPOCHUS.
Pacno3HaBaTh U H300pakaTh Ha HEJIMHOBAHHOM U
KJIeTYaToM Oymare npsiMoii, OCTPBIN, TYIOM, pa3BEPHYTHIM
YTJIbl; CPABHUBATH YIJIbL.

BbI4uCaSITh JJIMHBI OTPE3KOB, TOMaHBIX.

IHoHuMaThb M MCIO0/IB30BATH NPU PELICHUH 32124
3aBHCHMMOCTH MEXIy €IMHUIAMHA METPUIECKON CUCTEMBI
Mep; 3HAKOMHMTBLCH C HEMETPUYECKUMU CUCTEMaMU Mep;
BbIPAKATH JUIMHY B PA3JIMYHBIX €IUHUIIAX U3MEPEHUS.
HccaenoBath Gurypsl 1 KOHQUTypaLuu, UCHIOIb3Ys

1 (ppoBBIC PECYPCHI .

OOGBIKHOBEHHBIC TPOOH
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Hpo6s. [IpaBuibHbIC U
HEeMpaBUJIbHBIC TPOOH.
OCHOBHOE CBOWCTBO
npobu. CpaBHEHHE
TpOOeii.

Cnoxenue u
BbIUHNTAHHUE

O0OBIKHOBEHHBIX JAPOOEH.

CwmermianHas 1po0b.
YMHOXXEHHE U JICJICHUE
OOBIKHOBEHHBIX
npoOeii; B3auMHO-
oOpaTHbIe IpoOH.
Pentenne TekCcTOBBIX
3a/1a4, COAEp KaIInX

MogaeanpoBath B rpaguieckoil, mpeameTHou Gopme, ¢
NOMOILBIO KOMIIBIOTEPA MOHSTHS U CBOMCTBA, CBSI3aHHbIE
¢ 0OBIKHOBEHHOM JIPOOBIO.

YuTaTh U 3aIMCHIBATH, CPABHUBATH OOBIKHOBEHHbIE
Ipobu, npeajiaraTb, 000CHOBBIBATH H 00CYKIATh
Croco0bl yIopsAI0UYUBaHUS APOOEH.

N3006paxkaTh OOBIKHOBEHHBIE APOOU TOUKAMU Ha
KOOPAMHATHOM MPAMO; MCIOAb30BATH KOOPAUHATHYIO
OpsIMYIO JJI CPaBHEHHUSI IPOOEH.

DopMyIMPOBaTh, 3aNUCHIBATH C MOMOIIbIO OYKB
OCHOBHO€ CBOMCTBO OOBIKHOBEHHOM Apo0OH;
HCI0JIb30BATh OCHOBHOE CBOMCTBO JIpOOH st
COKpalieHus 1po0eii v MpuBeeHUs JPOOH K HOBOMY
3HAMEHATEIO.

IlpeacTaBJasiTh CMEMIAHHYIO APOOb B BUJIE




npoou. OCHOBHBIC
3a/1a4M Ha IpooHu.
[Ipumenenue OyKB 1St
3aIiCcHu
MaTeMaTHYECKUX
BBIPAXEHUU U
MPEJI0KEHUN

HETMPABWJIBHON U BBIACIIATH LETYIO YaCTh YUCIa U3
HeTpaBWIbHON 1poOu. BeinoaHAThL apudmMeTndeckue
AelCTBUSA C OOBIKHOBEHHBIMU JPOOSIMU; MPUMEHSATH
CBOJCTBA

apudMeTHYeCKUX JEeHCTBUH 1JIsl pallMOHATIM3AUH
BBIYHCIICHUMU.

BbINOJHATH NPUKWAKY U OLIEHKY pe3yJibTaTa
BBIYHCIICHUI; MPeAJIaraTtb U IPUMEHATH NPUEMBI
NPOBEPKHU BBIUYHCICHUM.

IIpoBoauTh Mcceq0BaHMs CBOMCTB ApoOei, onupasich
Ha YUCJIOBBIE YKCIIEPUMEHTHI (B TOM YHUCIIE C TIOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTHUHHBIE U JIOXKHBIE BBICKA3bIBAHUS O
IpO0SX, MPUBOAUTH NMPUMeEPbI U KOHTPIIPUMEPHI,
CTPOMTH BbICKA3BIBAHMS U OTPULIAHUS BBICKA3bIBAHUM.
PemaTh TEKCTOBBIC 3a/1a4H, COJIEpKAIINUE TPOOHBIE
JIaHHBIE, U 33/1a41 Ha HaXOXKJICHUE YaCTHU LIEJIOr0 U
L[EJIOTO MO €r0 YaCTH; BBISIBJIATH UX CXOACTBA U
pasjauyvus.

MoaeanpoBarhb X0 PEUICHUS 3a4a4M C IOMOIIIbIO
PUCYHKA, CXEMbI, TaOJIUIIBI.

IIpuBoauTh, pa3ouparb, OLEHUBATH PA3ITUYHBIC
pelIeHus, 3alUCH PEIIEHUN TEKCTOBBIX 33/1a4.
Kpurnyecku oieHUBATH MOJYUYCHHBIN PE3yJIbTaT,
OCYIIECTBIISITh CAMOKOHTPOJIb, IPOBEPSISL OTBET HA
COOTBETCTBHUE YCIOBHUIO, HAXOUTh OIIHOKH.
3HAKOMUTBHCS ¢ UCTOPHUE pa3BUTHS apuDMETUKU




Hal"J'ISII[HaH reoMcCTpus.
MHOI‘OYI‘OJH)HI/IKI/I
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MHOroyroyibHUKH.
YeTbIpEXYTOJIbHUK,
NPSIMOYTOJIbHUK,
kBagpart. [IpakTuueckas
pabora «Iloctpoenue
MPSIMOYTOJIbHHUKA C
3aIaHHBIMU CTOPOHAMU
HA HEJIMHOBAHHOM
Oymare».
TpeyronbHUK.
[Imomane n nepumeTp
NpSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTABJICHHBIX U3
IPSIMOYTOJIbHUKOB,
€AVHULBI U3MEPEHHUS
omaau. [lepumerp
MHOTOYTOJIbHUKA

OnuchiBaTh, MCIOJIb3YSl TEPMHHOJIOTHIO, H300PAKATH
C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJIEIUPOBaTh U3 OymMaru MHOTOYTOIbHUKU. [IpUBOAMTH
npuMepbl 00BEKTOB PEaTLHOTO MUPA, UMEIOINX (HOpMY
MHOT'OYTOJIbHUKA, PSMOYTOJIbHUKA, KBaIpaTa,
TPEYTOJIbHUKA, OLIEHUBATH UX JIMHEHHBIE pa3MepHI.
BoIyucasiTh: IEpUMETP TPEYTOJIbHUKA, IPSIMOYTOJIbHUKA,
MHOT'OYTOJIbHUKA; TUIOIIA b MPSMOYTOJIbHUKA, KBaIpaTa.
HN300paxkaTb OCTPOYTOJIBHBIEC, IPSIMOYTOJIBHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTth Ha HETMHOBAHHOM M KJIeTYaTOW Oymare KBajapaT
Y TIPSIMOYTOJIbHUK C 33/IaHHBIMU JJIMHAMU CTOPOH.
HccaenoBath cBOMCTBA MIPSMOYTOJIbHHUKA, KBaapaTa
nyTEéM SKCIIEPUMEHTA, HAOJIOICHUSI, U3MEPEHUS,
MOJEIUPOBaHUS; CPABHUBATH CBOIMCTBA KBaJIpaTa u
NPSIMOYTOJIbHUKA.

KoncTpynpoBatb MaTeMaTH4ecKHe NMPEAT0KEHUS C
MTOMOIIIBIO CBSI30K «HEKOTOPBIN, «JTFO00M.
Pacno3HaBaTh UCTUHHBIE U JIOKHBIC BHICKA3bIBAHUS O
MHOT'OYT'OJIbHUKaX, MPUBOAUTH MPUMeEPHI U
KOHTPIIPUMEPHI.

HccaenoBath 3aBHCUMOCTD IIJIONIAAN KBajIpaTa OT
JUTUHBI €70 CTOPOHBI.

Hcnoab30BaTh CBOMCTBA KBAIPATHOM CETKU IS
nocTpoeHus GUryp; pa3ouBaThb IPSIMOYTOJILHUK HA
KBaJIPaThl, TPEYTOJIBHUKHN; COCTABJATH (QDUTYPHI U3
KBaJPaTOB U NPSIMOYTOJIbHUKOB U HAXOJIUTh UX IIOMIAb,




pa30ouBaTh GUIYpHI HA PSIMOYTOJIBHUKU U KBAJPAThl U
HaXOJUTh UX ILIOIIA/b.

BeipaskaTh BeJIMUMHY IUIOLIAN B PA3JINYHBIX €IUHULAX
U3MEPEHUsI METPUYECKON CUCTEMBI MEP, IOHUMATh U
HCIO0JIb30BAaTh 3AaBUCHMOCTH MEXKy METPUIECKUMU
€IVMHULIAMHA U3MEPEHUS TUIOIIA/IN.

3HAKOMMTBHCH ¢ IPUMEPaMM NPUMEHEHUs IUIOIAAN U
IIEPUMETPA B IPAKTUYECKUX CUTyalusax. Pemars 3aga4uu
U3 pEAIbHOU KU3HU, NPEAJIAraTh U 00CyKIaTh
Pa3JIM4YHbIe CIIOCO0bI PEIICHU 3314

HecsTuunbie qpoou
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JlecsiThaHas 3aITUCh
npobeii. CpaBHEHHE
JECATUYHBIX APOOECH.
JlenicTBus C

ACCATNYHBIMHA I[pO6$IMI/I.

Okpyrienue
JNECATUYHBIX APOOEH.
Penrenune TeKCTOBBIX
3aj1a4, CoaepKaInx
npoou. OCHOBHBIE
3a/1a4M Ha Ipooun

IIpeacraBiasiTh 1SCATHYHYIO APOOb B BUJIC
0OBIKHOBEHHOM, YUTATh M 3aNUCHIBATH, CDABHUBAThH
JeCATHYHBIC TpoOU, mpeaiaratb, 000CHOBbIBATH M
00CyK/1aTh CIOCOOBI YIIOPSI0UYMBAHUS AECATUYHBIX
TpoOeii.

HN3o00pakath AecATUYHBIC APOOH TOYKAMH Ha
KOOPAUHATHOM ITPSAMOM.

BoISIBJASITH CX0ACTBA U PA3JIHMYMS IPABUIT
apuMeTHIECKUX JEeHCTBUHN C HATypAIbHBIMHU YUCIIAMHU U
JNECATUYHBIMU IPOOSIMU, OOBSICHSATD HX.

BoInoJHATH apudMeTHUECKUE TEUCTBUS C JEeCATUUHBIMU
JTpOOSIMU; BBINOJIHATH NPUKUAKY M OIlEHKY pe3yJIbTaTa
BBIYMCJICHUU.

IIpumMeHATH CBOMCTBA apU(PMETHICCKUX TCUCTBUM IS
palMoOHaIM3ally BBIYUCICHUN.

IIpumMeHsTH NPABUIIO0 OKPYIJICHHUS JIECATUYHBIX
poOei.




IIpoBoauTh MCCIEAOBAHMS CBOMCTB JECATUIHBIX
IpoOeil, onmupasich Ha YUCIOBbIE SKCIIEPUMEHTHI (B TOM
YHCJIE C IOMOILBIO KOMITBIOTEPA), BBIABUIaTh TMIIOTE3bI
Y IPUBOJNUTH UX 0OOCHOBAHMUSL.

Pacno3HaBaTh HCTHUHHBIE U JIOKHBIE BHICKA3bIBAHUS O
Ipo0sX, IPUBOAUTH NPUMePbI U KOHTPIIPUMEPHI,
CTPOMTH BBICKA3bIBAHUS U OTPULIAHUS BbICKA3bIBAHUIA.
PemaTh TEKCTOBBIE 3a/1a4H, COJIEpKAILINE TPOOHBIE
JAHHBIC, ¥ HA HAXOXKJIEHUE YACTH LIEJIOr0 U LIEJIOT0 MO €ro
YacTH; BBIABJISATH UX CXOACTBA U PA3JIHYHSL.
MoaeanpoBaTh X0/ peIICHUS 33a4U ¢ TOMOILBIO
pUCYHKa, cxembl, Ta0nuibl. [lpuBoauTh, pazoupars,
OLICHMBATH PA3JUYHbIC PEIICHMS, 3aTIUCH PEILICHUN
TEKCTOBBIX 3a/a4.

OnepupoBaTthb IpOoOHBIMU YHCIIAMHU B PEAJIbHBIX
KU3HEHHBIX CUTYaLHsX.

KpuTnyecku oueHMBaTh NOJYYCHHBIN PE3YIIbTAT,
OCYUIECTBJISATH CAMOKOHTPOJIb, POBEPSSt OTBET HA
COOTBETCTBHUE YCJIOBUIO, HAXOJIUTh OIIMOKH.
3HAKOMUTBHCH ¢ UCTOPHUEH pa3BUTUS apU(DMETUKHU

Harnsnnas reomerpus.
Tena u urypsr B
IIPOCTPAHCTBE

MHoOrorpaHHuKH.
N3o00paxenue
MHOT'OTPaHHHUKOB.
Mopnenn

IIPOCTPAHCTBEHHBIX TEJL.

[IpsAMOyroJIbHBIN
napajuiesienunesn, Kyo.

Pacno3HaBaTh Ha YyepTeKax, pUCyHKaX, B
OKpY:KalolleM MUPe MPSIMOYTOIbHBIN Tapajuieenuie],
Ky0, MHOTOTpaHHHUKH, OMUCHIBATH, HCIOJIB3YSI
TEPMHHOJIOTHIO, OLIEHUBATH JIMHEHHBIE pa3MEpBHI.
IIpuBoanTH NpUMepPbI 00BEKTOB PEATTLHOTO MUPA,
UMEIONINX (HOPMY MHOTOTPAHHHUKA, IPSIMOYTOJIBHOTO
napajuienenunena, Kyoa.




Pa3BépTku kyba u
napaJijiesienurnena.
[IpakTuueckas pabora
«Pa3BépTka KyOay.
O06nEM KkyOa,
MIPSMOYTOJIBHOTO
napajienenuneaa

MN3o00pakath Ky0 Ha KJIeT4YaTON Oymare.

HccaenoBath cBoiicTBa Ky0a, IPSIMOYTOJIBHOTO
napasuielieunea, MHOTOrPAHHUKOB, HCTIOJIb3YSI MOJICIIH.
Pacno3HaBaTh u H300paxkaTh pa3BEPTKU KyOa U
napauienenuneaa. MoaeanpoBaThb Kyo u
napajuiesienunes u3 Oymaru 1 mpoyrux MaTepUasos,
00BACHATH CIOCO0 MOJICIIUPOBAHUS.

Haxoauth n3MepeHus, BBIMUCAATD TUI0IIA b
OBEPXHOCTH; 00BEM KyOa, MPSAMOYTOIBHOTO
napajijiesienune1a; uccjae0BaTh 3aBUCMMOCTb 00bEMa
Ky0a OT JJIUHBI €ro pedpa, BbIIBUTATh U 000CHOBBLIBATH
rUIOTE3Y.

Ha6aoaaTh 1 NIPOBOAUTH AHAJIOTHH MEXIY MOHITUIMHU
IIOMAAN ¥ 00BhEMA, IEpUMETpa U TUIOIAAH
IIOBEPXHOCTH.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIEC BHICKA3bIBAHUS O
MHOTOTPaHHUKAX, IPUBOAUTH NPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BbICKA3BIBAHMS 1 OTPUIIAHUS
BBICKA3bIBAHUU.

PemiaTe 3a1a4m U3 peaabHON )KU3HU

IToBTOpEHUE U
00o011IeHNe
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[ToBTOpEHME OCHOBHBIX
MOHSITUUM U METOIOB
Kypca S Kiacca,
0000111eHE 3HAaHU T

BourunciasaTh 3Ha4EHNs BBIPAXKEHUH, COAEPKALLNX
HaTypaJbHbIE YMCIIa, OOBIKHOBEHHBIE U JECATUYHbBIC
IpoOU, BBIMOJIHATH TPEOOpa30BaHUs YUCEIL.

Boi0upaTh criocod cpaBHEHUS YKCEIl, BBIYUCICHUN,
NPUMEHSITh CBOIiCTBa apu(METUUECKUX JEHCTBUN JISI
palMOHAIN3ALMY BBIYMCICHNN.

OcyuecTBJIATh CAMOKOHTPOJIb BBIITOIHAEMBIX




NENCTBUN U CAMOIIPOBEPKY PE3yJIbTaTa BEIYMCIICHUM.
PemaTe 3aga4m U3 peasibHOM )KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHMUSA Ul pELICHUS 3a]1a4 U3 APYyTuX
y4€OHBIX MPEIMETOB.

Pemiath 3a1a4m pa3HbIMHU CIIOCO0AMH, CPABHUBATD -
CI0CO0bI PEIICHUS 33/1a41, BLIOUPATh PallMOHAIbHbBIN
CIocoo

OBIIEE KOJIMYECTBO | 170
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(Temnl) Kypca 4acoB

HarypanbHbie uncna 30 Apudmernueckue BopInoJHATH apupMeTHYECKHE 1efiCTBUA C
JIEHUCTBUS C MHOTO3HAYHBIMU HATypaJIbHBIMH YHCIAMHU, HAXOAUTh
MHOT'03HaYHbIMU 3HAYEHUsl YUCIIOBBIX BBIPAXKEHUHN CO CKOOKamMu u 0e3
HATypaJbHBIMU CKOOOK; BHIYMCJISITh 3HAYEHUS BRIPAKEHUH,

yuciaMu. YnucioBble
BBIPAKEHUS, TIOPSITOK
JICUCTBUM,

HUCITOJIb30BaHNE CKOOOK.

Okpyrnenue
HATypaIbHBIX YHCEIL.
JlenuTenu u KpaTHbIE
YHCJIa; HanOOJIbIINI

COZIepKaIIMX CTEIICHU.
BbINOJIHATH NPUKUAKY U OLEHKY 3HaYEHUW YHUCITOBBIX
BBIPAXEHUI, IPUMEHATH NPUEMBI IPOBEPKHU
pe3ynbTara.

Hcnonb30BaTh NPU BHIYUCICHUAX [IEPEMECTUTEIBHOE U
COYETATENBHOE CBOMCTBA CIIOKEHUSI 1 YMHOKEHMUS,
pacupenenuTenbHOe CBOMCTBO YMHOKEHHS OTHOCUTEIIBHO
CJIOKEHHsI, CBOICTBA apu(METHUECKUX ACHCTBUH.




0oOIIHI nenuTeNhb 1
HauMeEHBIIIEE 00IIIee
KpaTHoe. [[ea1umMocTh
CYMMBI U
MIPOU3BEICHUS.

JleneHue ¢ oCTaTKOM.

Pernienne TeKCTOBBIX
3a71a4

HccaenoBath 4ncioBble 3aKOHOMEPHOCTH, IPOBOJUTH
YUCJIOBBIE HKCIIEPUMEHTHI, BBIABUTaTh  000CHOBBLIBATH
THINOTE3bI.

@opMyIMpPoOBaTH ONpeAeeHusl JEIUTENS U KPaTHOTO,
HauOOJIBIIETO OOIIETO ACIUTENS U HAUMEHBIIIETO 00IIeTro
KpaTHOT0, MPOCTOT'0 U COCTAaBHOTO YMCEJN; UCIIOIb30BaTh
9TH TIOHSTHS MPU PEIICHUH 3a/1a4.

IIpuMeHSTh AJrOpUTMbI BEIYHCICHNAS HAUOOJIBIIIECTO
00111eTO JACIUTEIISI 1 HAUMEHBIIIETO 00I1IeTO KPAaTHOTO
JIBYX YKCEJI, aITOPUTM PA3JI0KEHHS YKCIIa Ha MPOCThIE
MHOXxuUTenu. UceiienoBarey ycioBys 1eIUMOCTH Ha 4 U 6.
HccaenoBatb, 00cyx1aTh, GOpMyIMpoBaTh
000CHOBBIBATH BBIBO/I O YETHOCTU CYMMBbI,
POU3BEICHUS: IBYX YETHBIX YHCEII, IBYX HEUETHBIX
4uCie, Y4ETHOIO U HEYETHOTO YMCEII.

HccnexoBath cBOMCTBA JEIMMOCTH CYMMBI U
TPOU3BEICHUS YHCEIL.

IIpuBoAUTH NPUMeEPHI YHUCEIT C 3aJaHHBIMH CBOMCTBAMH,
pacno3HaBaTh BepHbIe H HEBEPHbIE YTBEPKICHHUS O
CBOMCTBAax YHCEII, ONIPOBEPraTh HCBEPHBIC YTBEPIKICHUS
C TTIOMOIIIBI0 KOHTPIIPUMEPOB.

KoHcTpynpoBaTh MaTeMaTH4YeCKHE TIPEIJIOKEHHUS C
MTOMOIIIBIO CBSI30K «H, «UJIN», ECIH. .., TO...».

PemiaTh TEKCTOBBIC 33/1a4H, BKIIFOYAFOIINE TOHSATHS
JIEITUMOCTH, apU(PMETHICCKUM CIIOCOOOM, MCITOIb30BaTh
nepebop BCEX BO3MOKHBIX BApUAHTOB.

MoaeaupoBaTh X0/ PELICHUS 33]1a4U C TOMOIIIBIO




PUCYHKA, CXEMBbI, TAOJIUILIBI.

IIpuBoauTH, pa30UpaTh, OLEHUBATH PA3TUYHbIE
pelieHus, 3aM1cy PeIeHU TEKCTOBBIX 3a]1a4.
KpuTnuyecku oueHUBATH MMOJTYUYEHHBIN pe3ysbTar,
HaXOJIUTh OIMIHUOKHU, OCYIIECTBIISITh CAMOKOHTPOJIb,
MIPOBEPSISE OTBET HA COOTBETCTBUE YCIOBUIO

Harnsgnas reomerpusi. 7 [lepnieniuKynsIpHBIE Pacno3zHaBaTh Ha 4epTekax, pUCYHKAX CIydau
[IpsimMBIE HA TIOCKOCTH IIpSIMBIE. B3aMMHOTO PACTIOJIOKEHUS IBYX ITPSAMBIX.
[TapannensHbie HN300pakaTh ¢ IOMOIIBIO YePTEKHBIX HHCTPYMEHTOB
npsmble. PacctostHne Ha HEJIMHOBAHHOMW U KJIeTYaTOW Oymare JBe
MEXKIY IIepEeCEKaroIUecs IpsIMBbIE, IBE NTapajule/IbHbIC NIPsMBbIE,
CTPOUTH IPSIMYIO,
NEPIIEHAUKYJIPHYIO JaHHOU. IIpuBOAMTH IpUMepbI
[1apaJuIeIbBHOCTH U NEPIEHAUKYIIIPHOCTH IIPSIMBIX B
IIPOCTPAHCTBE.
Pacno3zHaBaTh B MHOTOYI'OJIBHUKAX IIEPIICHIUKYJIAPHbIC
Y MapajuieNibHbie CTOpoHbl. M300pakartsh
MHOT'OYTOJIbHUKH C MApAJIIEIbHBIMU,
NEPNEHINKYJIIPHBIMA CTOPOHAMU.
Haxoaurthb paccTtosiHue MEXIy ABYMS TOYKAMH, OT TOUKH
JIO TIPSIMOW, JUIMHY ITYTH Ha KBaJAPAaTHOM CETKE, B TOM
YHCJIe UCTIONB3YS U(POBBIE PECYPChI
Hpobu 32 OObIkHOBEHHAsS ApoOh, | CpaBHUBATH M YNOPAA0YMBATHL JPOOH, BLIOUPATH

OCHOBHO€ CBOMCTBO
TpoOH, COKpAILICHHE
npobeii. CpaBHEeHWE U
YIIOPSIOYHBAHIE

crocod cpaBHCHHS APOOCH.

IIpeacraBiasiTh JeCcATHYHBIC TPOOH B BUIE
OOBIKHOBEHHBIX JIp00ei 1 0OBIKHOBEHHBIC B BHJIC
JNECATUYHBIX, HCI0JIb30BATh JKBHBAJIEHTHLIE




TpOOeH.

JlecsaTudaHbIC qPOOH U
METpHYECKasi CHCTEMaA
Mep. ApudmeTrnaeckue
JICUCTBUS C
OOBIKHOBEHHBIMH 1

ACCATHUYHBIMHA I[p06$IMI/I.

OrtHourenue. /leneHue B
JTAHHOM

OTHOIIEeHUH. Macmra0,
MIPOTIOPIIUSL.

[TonsTue npoueHra.
Brruuncienue nponenra
OT BEJIMYUHEI U
BEJIMYMHEI 110 €€
MIPOIICHTY.

Pemenue TEKCTOBBIX
3aj1a4, CoAepKaInx
JpOOU U MPOIIEHTHI.
[IpakTuueckas pabora
«OTHOIIIEHNE JIINHBI
OKPYKHOCTH K €€
TUaMETPY»

npeacTaBJeHus APOOHBIX YUCEN PU UX CPABHEHUH, TIPU
BbIUKCIeHUSIX. MCmoIb30BaTh AECSTUUHBIE JPOOU ITPH
IpeoOpa30BaHUU BEIUYUH B METPUUECKONU CUCTEME MEP.
BbInoJHATH apupMeTHIecKUe JeUCTBUS C
OOBIKHOBEHHBIMU U JACCITUYHBIMU JPOOSMHU.
BoI4ucasiTh 3HAaUEHUS BBIPAKEHNN, COAEPKAIINX
OOBIKHOBEHHBIE U JIECATHUYHBIE IPOOH, BBITOIHSTh
npeoOpa3zoBaHus IpoOei, BHIOMPATh CIOCO0,
NPUMEHSTh CBOCTBAa apu(PMETUUECKUX JEHCTBUN JIs
palMoHaIU3allid BEIYUCIICHUM.

CocTaBJsiTb OTHOIIEHUS U PONOPLIUH, HAXOAUTH
OTHOLIEHUE BEJIUYHH, JEIUTh BEIUYHUHY B JaHHOM
oTHoIeHNU. HaxoauTh 3KCIIEPUMEHTAJBHBIM MY TEM
OTHOLIEHUE JJIMHBI OKPYKHOCTH K €€ THaMeTpy.
HNuTepnpernpoBath MaciTad Kak OTHOLLICHUE BEJIMYMH,
HAXOAUTh MaclITal IJlaHa, KapThl U BHIYUCIIATH
paccTOsIHUSA, UCTIOIb3Ys MaclITao.

OOBSACHATD, UTO TAKOE MPOLEHT, YIOTPEOIATH 000POTHI
pE€YM CO CIIOBOM «IPOLEHT». BhIpa:kaTh MPOIIEHTHI B
Ipo0siX U IpoOU B MPOLIEHTAX, OTHOIIEHUE IBYX BEIUYHMH
B IIPOLICHTAX.

BbI14ncJasITH TPOLIEHT OT YUCIIA U YUCIIO 10 €r0
IIPOLIEHTY.

OKpyrasitb ApoOU U MPOLEHTHI, HAXOAUTh TPUOTMHKEHUS
quced.

PemaTp 3agqa4m Ha 4acTH, IPOLEHTHI, IPONOPLUH, HA
HaXOXJEHUE Apoou (TPOIIEHTA) OT BEJIMYUHBI U




BEJIMYMHEI 110 €€ ApoOu (MPOLIEHTY), ApoOu (TIpolIeHTa),
KOTOPBIN COCTaBIIAET OJHA BEJIMUMHA OT APYTOM.
IIpuBoauTH, pa30UpaTh, OLIEHUBATH PA3ITUYHbIE
pelIeHus, 3aM1cy PEeIIeHU TEKCTOBBIX 3a]1a4.
N3BaexkaTs nHOPMANUIO K3 TAOJIUI] U TUATPAMM,
WHTEPIPETUPOBATH TAOJUIHBIC TAHHBIC, ONIPEACIIATh
HanOOJIbITIIEE M HAMMEHBITICE M3 TIPEICTABIICHHBIX TAHHBIX

Harnsaanasa reometpusi.
Cummerpus

OceBas cuMmeTpHsL.
LlenTpanbHas
CUMMETPHUSL.
[Toctpoenue

CUMMETPUYHBIX GUTYP.

[IpakTuueckas pabora
«OceBasi CHMMETPHS.
CummMmerpus B
IPOCTPAHCTBE

Pacno3HaBaTh Ha yepTekax U U300paKEHUSX,
H300paxkaTh OT pyKH, CTPOUTH C IOMOIIIBIO
UHCTPYMEHTOB (pUrypy (O0Tpe30K, JTOMAHYIO,
TPEYTOJIbHUK, IPSIMOYTOJIbHUK,

OKPY>KHOCTbh), CHMMETPUYHYIO TAHHOW OTHOCHUTEIIBHO
npssMoi, Touku. Haxoaurs npumepsl CHMMETPUH B
OKPYXKaIOIEM MHUpE.

MoaeanpoBathb u3 Oymaru 18e GUrypbl, CAMMETPUYHbIE
OTHOCHUTEJIBHO NMPSAMOI; KOHCTPYMPOBAaTh
reoMeTpuyYecKre KOHPUTypaluu, UCIOJIb3ysl CBOMCTBO
CUMMETPHUH, B TOM YHUCJIE C MOMOIIbIO IIU(POBBIX
peCypcoB.

HccaenoBath cBOICTBA N3YUEHHBIX (QUTYP, CBA3AHHBIE C
CUMMETpPHEH, UCTIOJB3YS AKCIIEPUMEHT, HA0II0ACHHE,
MO/IeJIUPOBAHUE.

O00CHOBBIBATDH, ONIPOBEPIATH C TOMOIIBIO
KOHTPIIPUMEPOB YTBEPKJICHUSI O CHMMETPUU (UTYD

Bripaxkenus ¢ OykBamu

[Ipumenenue OyKB 1ist
3aIncu
MaTEMaTHYECKUX

Hcnonb3oBath OyKBBI 7151 0003HAYEHUS YHCEN, IPU
3alUCH MaTEMATUYECKUX YTBEPKACHHUI, COCTABISATh
OYKBEHHBIE BBIPQXKEHHUS 110 YCIOBHUIO 3a/1a4H.




BBIPAKCHUU U
MPEIOKECHUM.
BykBeHHbBIE BBIpAKEHHS
Y YUCJIOBBIC
ITOJCTaHOBKHU.
bykBeHHBIE paBEHCTBA,
HaxO0XJICHUE
HEHU3BECTHOTO
KOMIOHEHTA. POpMYIIBI

HccienoBaTh HECIOKHBIE YNCITOBBIE 3aKOHOMEPHOCTH,
UCIOJIb30BaTh OYKBBI JIJIs1 MX 3aIUCH.

BbI4ncJasiTh YUCIOBOE 3HaYECHUE OYKBEHHOTO
BBIPKEHUSI MPU 33JIaHHBIX 3HAYEHUSIX OYKB.
3anucbIiBaTh (POPMYJIBI: IEPUMETPA U TUIOLIATN
MPSMOYTOJIBHHUKA, KBAAPATA; JJIUHBI OKPYKHOCTH,
IJIONIAY KPYTa; BHIMOJIHATH BHIYUCJIEHHUS 110 3TUM
dbopmynam.

CocrtaBiasaTh POpPMY.Jibl, BEIPAKAIONINE 3aBUCUMOCTH
MEXKY BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA,
KOJINYECTBO, CTOUMOCTb; MPOU3BOIUTENBLHOCTD, BPEMS,
00BEM

PabOThI; BHITIOIHATH BHIYUCIICHHS TI0 3TUM GopMyiam.
HaxoauTh HEM3BECTHBIN KOMIIOHCHT apu(PMETHUIESCKOTO
JNEUCTBHUS

Harnsnnast reomerpust.
@urypsl Ha IJIOCKOCTH
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YeTbIpEXYTOJIbHUK,
MIPUMEPBI
YETHIPEXYTOJIbHUKOB.
[IpssMOYyTOJIBHUK,
KBaJpaT: CBOMCTBA
CTOpPOH, YTJIOB,
JTUaroHajieu.
N3mepenue yrios.
Bubl TpeyroabHUKOB.
[Tepumerp
MHOT'OYTOJIbHUKA.
[Tnomans durypsi.

N300paxkaTh HA HEIMHOBAHHOW U KJIETYATOU Oymare ¢
UCIIOJIb30BaHUEM YEPTEKHBIX UHCTPYMEHTOB
YETHIPEXYTOJBHUKY C 3aIaHHBIMU CBOMCTBAMU: C
napasuieIbHbIMU, MEPICHANKYISIPHBIMU, PABHBIMU
CTOPOHAMH, MPSIMBIMU yTJIAMHU U JIP., PABHOOCAPECHHBIM
TpeyroybHUK. Ilpennarars u 00CyKaaTh cnocoobl,
AJITOPUTMBI ITOCTPOCHUS.

HccaenoBathb, HCHONIB3YS SKCIIEPUMEHT, HAOIIOACHUE,
MOJIEIUPOBaHUE, CBOMCTBA MPSMOYTOJIbHUKA, KBaJpaTa,
pa3OuBaTh Ha TpEyrobHUKUA. OOOCHOBBLIBATD,
OIPOBEPraTh C MOMOIIbIO KOHTPIIPUMEPOB YTBEPKICHUS
0 NPSIMOYTOJIbHUKE, KBaJIpaTe, pacno3HaBaTh BEpHbIC U




dopMyIibl IEPUMETPA U
TUTOLIAAN
IPSIMOYTOJIbHUKA.
[Tpubamxénnoe
M3MEPEHHE TUIOIIAIN
¢uryp. IIpakTnueckas
pabota «ILnomaas

KpyTra»

HEBEPHBIC YTBEPKACHUS.

H3mepATh U CTPOUTH C IOMOLIBIO TPAHCIIOPTUPA YIJIBI,
B TOM YHCJIE B MHOTOYTOJIbHUKE, CPABHUBATh YTJIbI;
Pacno3HaBaTh OCTPHIE, IPSMBIE, TYIIBIE, pa3BEPHYTHIE
YTJIBIL.

Pacno3naBarth, H300paskaTh OCTPOYTOJIBHBIN, IPSMO-
YT OJIbHBIN, TYNOYTOJIbHBIN, pABHOOEIPEHHBIH,
PaBHOCTOPOHHUI TPEYTOJIbHUKHU.

BopI4ucasiTh IEPUMETP MHOTOYTOJIBHUKA, TUIOIIAAb
MHOTOYTOJIbHUKA pa30MeHUuEM Ha PSIMOYTOJIbHUKH,
Ha paBHbIE (PUTYpPBI, UCIIOJIB30BATh METPUUECKHE
€MHULIBI U3MEPEHUS JUIMHBI U TUIOLAIH.
Hcnoab3oBaTh NPUOINKEHHOE U3MEPEHNE JITTUH U
IJIOIAICH Ha KJeT4aTor Oymare, mpuOMmKEHHOE
U3MEPEHUE JUIMHBI OKPYKHOCTH, IJIOIIAAN Kpyra

IlonoxurenpHbIE U
OTPULATEIIbHBIE YMCTIA
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Llenwie yncna. Moaynb
YHUCIia, FEOMETPpUYECKast
VHTEPHpPETALINS
Moays. Yuciaosble
MIPOMEKYTKHU.
IlonoxxutenpHbIC U
OTPULIATEIILHBIE YUCTIA.
CpaBHeHue
MOJIOKUTEIBHBIX U
OTpHUIIATEIIBHBIX YUCEII.
Apudmernueckue
JICUCTBUS C

IIpuBoaAMTH MPpUMeEPBI UCIIOJIB30BAHUS B PEATIbHOU
YKA3HU MOJIOKUTENBHBIX U OTPULATEIBHBIX YUCET.
HN3o0paxkaTth 11€IbIC YKCIIA, IOJIOKUATEIBHBIE U
OTpHIIATEJIbHBIC YHCJIAa TOYKAMHU HA YUCIIOBOU MIPSAMOM,
HCI0JIb30BATh YKUCJIOBYIO MPSMYIO JJIsl CPABHEHUS YU CEIL.
IIpuMeHsITHL NpaBWJIA CPABHCHUS, YIOPSI0YUBATH
L[EJIbIC YMCIIa; HAXOAUTh MOIYJIb YHCIIA.
DopMyJIUPOBATH MPABUJIA BHIUUCICHUSA C
MIOJIOKUTEIIbHBIMU M OTPULIATEIbHBIMU YU CIIAMU,
HAXOAHUTh 3HAYEHMS YHCIIOBBIX BBIPAXKEHUN,
COAEpKAIIUX JCUCTBHUS C MTOJT0KUTEIbHBIMU U
OTPHULATEIIbHBIMU YHCIIAMU.




ITOJOXUTCIIbHBIMH 1

HpI/IMeHHTb CBOMCTBA CJI0XKCHUS U YMHOXCHUA IJIA

OTPULIATEIILHBIMU peoOpa3oBaHusl CyMM U IPOU3BEICHUIN
YUCIIAMH.
Pemenne TekcTOBBIX
3az1a4
[IpencraBienne TaHHBIX [IpssmoyrospHas OO0BSICHATH U MWJIIOCTPUPOBATH IOHATHE

cUCTeMa KOOpJIMHAT Ha
IUIOCKOCTH.
Koopannatel Toukn Ha
IUIOCKOCTH, abciucca u
OopJIMHATA.

CronbuaTtsie U
KPYTOBbI€ IHarpaMMBI.
[IpakTuueckas pabora
«ITocTpoenue
nrarpaMmmy. Pemenne
TEKCTOBBIX 3a]1a4,
COJICp KalllUX JaHHBIE,
npeCTaBJICHHbBIC B
TaOIUIaX U Ha
arpaMmmax

MPSMOYTOJIBHOW CUCTEMbI KOOPIMHAT HA MIIOCKOCTH,
VCTIOJIB30BaTh TEPMHUHOJIOTHIO; CTPOUTH HA
KOOPAMHATHOM MJIOCKOCTH TOYKHU U (DUTYPHI 1O 3aTaHHBIM
KOOpJWHATaM, HAXO0AMTh KOOPJAWHATHI TOYEK.

Yurath cTO10YaTHIC U KPYTOBBIC THATPAMMBI;
HHTEPNPEeTHPOBATH JIAHHBIC, CTPOUTH CTOJIOYATHIC
nuarpaMmmbel. Ucnmosib3oBaTh HHpOpMaNMIo,
IpeACTaBICHHYIO B TaOIHIIaX, HA TUarpaMMax s
pEeIIEHNs TEKCTOBBIX 3aJ1a4 U 33/1a4 U3 PEaJTbHON KU3HU

Harnsanast reomerpust.
@urypsl B IPOCTPAHCTBE

IIpsAMOyroJIbHBIN
napajienenunesn, Kyo,
nmpu3Ma, mupamusa,
KOHYC, IIWJIMHIP, AP U
chepa. M3obpaxenue
MPOCTPAHCTBEHHBIX

Pacno3naBaTh Ha 4epTekKax, PUCYHKAX, ONUCHIBATH
NUpaMuly, IpU3My, HUIUHIP, KOHYC, IIap, H300PpaxKaTh
UX OT PYKH, MOJEJIUPOBATH U3 Oymaru, MiacTUINHA,
poBoJiokH u j1p. [IpuBOAUTH NpUMepPbI 0OHEKTOB
OKPYXKAIOIIET0 MUPa, UMEIOMUX (POPMBI HA3BAHHBIX TEJL.
Hcnosb30BaTh TEPMUHOJIOTHIO: BEPIIIUHA, PEOPO,




dburyp. [Ipumepsl
Pa3BEPTOK
MHOTOI'PaHHUKOB,
UIMHAPA U KOHYcAa.
[IpakTruueckas pabora
«Coznangne Mojienen
MIPOCTPAHCTBEHHBIX
buryp».

ITonstne 06BEMA;

€ MHUITBI U3MEPCHHSI
00béMa. O0BEM
PSIMOYTOJIEHOTO
napaiyiesienurnena,
Ky0a, popmMyibl 00bEMa

rpaHb, OCHOBAHUE, BHICOTA, PAANYC U TUAMETD,
pa3BEPTKA.

N3yuaTsh, Ucnonb3ys IKCIIEPUMEHT, HA0II0IeHHE,
U3MEPEHUE, MOAECIUPOBAHUE, B TOM YUCIIE
KOMITBIOTEPHOE, U ONUCHIBATH CBOMCTBA HA3BAHHBIX TEJl,
BBISIBJISITH CXOACTBA U Pa3IHMYUA: MEXIY TUPAMUION U
OPU3MOM; MEXAY UUIMHAPOM, KOHYCOM U IIapOM.
Pacno3naBaTth pa3BEPTKU Napauienenuneaa, Kkyoa,
IPU3MBI, TMPAMHU/JIbI, KOHYCA, [IWIHH/IPA;
KOHCTPYHMPOBATH JIaHHBIE TEJIA U3 Pa3BEPTOK, CO3/1aBAThH
UX MOJEIH.

Co3naBaTh MO/1eJIU TPOCTPAHCTBEHHBIX QUTYD (U3
OyMaru, mpOBOJIOKH, TUIACTUIIUHA U JIP.)

N3mepsaTs Ha MofesAX: AJIMHBI pEOEP MHOIOIPAHHUKOB,
JMaMeTp 1iapa.

BoiBoguth popmyay o0bEMa IPSIMOYTOIBEHOTO
napajiesenunesa.

Boruncasars no gpopmysam: 00bEM NpIMOYTOIBHOTO
napajuiesnienunena, Kyoa; uCroJjib30BaTh €IMHUIIbI
U3MepeHus 00bEMa; BBIYUCIAATH 00bEMBI TEN,
COCTaBJICHHBIX U3 KyOOB, MapajuieNenuIe/0B; pemarThb
321241 C peaJlbHbIMU JAHHBIMU

[ToBTOpEeHue, 06001IEHNE,
CHCTEMaTH3aIs
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[ToBTOpEHME OCHOBHBIX
MMOHATUU U METOOB
KypcoB 5 1 6 Ki1accos,
00o001IeHNEe U
CHUCTEeMAaTHU3aLMS

BoerunciasaTh 3HaYEHNs BBIPAXKEHUH, COAEPKALLNX
HaTypaJIbHBIE, LIEJIbIE, TIOJIOKUTEIIbHBIE U OTPULIATEIbHbIE
quclia, OOBIKHOBEHHBIE U JECATHUYHBIE IPOOH, BHITOIHATh
npeoOpazoBaHus YHCe U BoIpakeHui. BoiOupaTh
€noco0d CpaBHEHHUsI YUCEN, BBIYUCICHUI, IPUMEHATD




3HAHUU

cBoOMcTBa apuPMETHIECKUX TEUCTBUN TS
palMoHaIM3allii BEIYMCIICHUIM.

PemaTp 3agaum U3 peaabHON )KU3HU, IPUMEHATH
MaTeMaTH4YecKue 3HAHMS JIJI PEIICHU 3a/1a4 U3 APYTrux
MPEIMETOB.

PemiaTh 3ag1aumn pasHbIMHU CIIOCO0AMHU, CDABHUBATD,
BbIOMPATh CIIOCOOBI PEIICHUS 33/1a4H.

OcymecTBJIATH CAMOKOHTPOJIb BBITTOITHAEMBIX
JNEWCTBUM U CAMOITPOBEPKY PE3YJIbTAaTa BHIUYNCICHAN

OBLIEE KOJIMYECTBO
YACOB I10
I[TPOI'PAMME

170




PABOYASA ITPOT'PAMMA
YUYEBHOI'O KYPCA «AJITEBPA» B 7-9 KITACCAX

HOACHUTEJBHASA 3AIINCKA

AnreOpa sBIsieTCS OJHMM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
oOpa3oBaHus: OHAa oOOecrneyrMBaeT HW3Y4YEHUE [JPYruxX JAUCIHHUIUIMH, Kak
€CTECTBEHHO-HAYYHOr0, TaK M TyMaHUTApHOTO IMKIOB, €€ OCBOECHUE
HEOOXOIUMO U1 MPOJOJDKEHHs] 00pa3oBaHUSI M B TOBCEIHEBHOW KHU3HHU.
Pa3Butne y oOydarommxcss Hay4YHBIX MPEACTABICHUN O MPOUCXOXKIACHUH H
CYIIHOCTH alreOpandeckux aOCTpaKIHii, crioco0e OTpakeHUs MaTeMaTUYECKOM
HAYKOW SIBJICHUH U MPOIIECCOB B MPUPOE U OOIIECTBE, POJIM MATEMATUYECKOTO
MOJEJIIMPOBAaHUS B HAYYHOM IIO3HAHHMM U B IPAKTHKE CIIOCOOCTBYET
(GOpMHpPOBAHHIO  HAYYHOTO  MHPOBO33PEHHSI M  KAuyeCTB  MBIIUICHHUS,
HEOOXOUMBIX JJIs aJaNTallii B COBpEMEHHOM I poBoM obmiectse. M3yuenue
anreOpbl 00ecreunBaeT pa3BUTHE YMEHHsI HAO0/1aTh, CPAaBHUBATH, HAXOJUTh
3aKOHOMEPHOCTH,  TpeOyeT  KPUTHMYHOCTH  MBILIUIEHHUS,  CIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JCHCTBUS U BBIBOJBI, (POPMYITHPOBATH
yrBepxaeHUst. OCBOeHHE Kypca airedpbl 00ecrieuuBaeT pa3BUTHE JOITMUECKOTO
MBIIUICHUS OOY4YaloIIMXCA: OHU HCHOJB3YIOT JCIYKTUBHBIE M WHIAYKTHUBHBIC
paccyxaeHus, o00o0OLUIeHNEe U KOHKPETHU3alUI0, aOCTparupoBaHUe U aHAJIOTHIO.
OOyuenune anreOpe NpeArnoJiaraeT 3HAUYUTENIbHBIM OO0BEM CaMOCTOATEIbHOU
NEeATEIbHOCTH O00YyYaroluXCcsl, MO3TOMY CaMOCTOSITEIbBHOE pEIICHHUE 3a/1a4y
ABJIETCS peaju3alnen 1esITeIbHOCTHOIO MPUHIUIIA O0yUEeHUS.

B crpykType mporpamMmbl yuyeOHOro Kypca «Anredpa» Ijsi OCHOBHOTO
oOmero o0pa3oBaHUS OCHOBHOE MECTO  3aHUMAIOT  COJAEP)KATEIbHO-
MeTroauueckue JHMHMM: «Yucna W BbIUMCIEHUS», «AJreOpanyeckue
BBIPAKECHUSD, «YPaBHEHUsI U HepaBeHCTBa», «DyHkumm». Kaxnmas u3 atux
COJIEpKATEIbHO-METOJUYECKUX JIMHUI PAa3BUBACTCS HAa MPOTSHDKEHUU TPEX JIET
M3Y4YEHHs Kypca, B3aUMOJICUCTBYS C APYTMMH €0 JUHUAMHU. B Xone uzyueHus
yueOHOro Kypca oOOydarolmuMcsi MPUXOIAUTCS JIOTHUECKH PacCyKJarTh,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3M ¢ 3TUM B NMpOrpamMmy
y4eOHOro Kypca «AureOpa» BKJIIOYEHbI HEKOTOPHbIE OCHOBBI  JIOTHKH,
IpeJICTaBICHHbIE BO BCEX OCHOBHBIX pa3jielax MaTeMaTHUeCcKOro oOpa3oBaHUs
U CIOCOOCTBYIOIIME OBJIAJIEHUIO OOYYaIOMIMMHUCS OCHOB YHHBEPCAIBHOIO
MatemaTudeckoro s3bika. CoaepkaTeabHOM W CTPYKTYPHOM OCOOEHHOCTHIO
y4e0HOro Kypca « Anredpa» sIBISIETCSl €r0 HHTEIPUPOBAHHBIN XapakTep.

Conepxxanue nMHUM «Yucna W BBIYMCICHUSD CIIYXKUT OCHOBOM st
JanbHENIIero U3y4eHusl MaTeMaTHUKH, CIOCOOCTBYET Pa3BUTHIO Y O0YyHArOIIUXCS
JIOTUYECKOTO MBIIICHUS, POPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJTOPUTMAMHU,
a TaKKe TMPUOOPETCHUIO TMPAKTHYECKUX HABBIKOB, HEOOXOAMMBIX IS
NOBCEAHEBHON XW3HU. Pa3BUTHE MOHATHA O 4YHUCIE HA YPOBHE OCHOBHOIO
oOmmiero o0pa3oBaHWs CBS3aHO C PANUOHAIBHBIMH W HPPAMOHATHHBIMU
yuciaamM, (QOPMUPOBAHUEM TIPEACTABICHUA O JCHCTBUTEIHLHOM YHCIIE.



3aBepiieHne OCBOCHUS YHCIOBOW JIMHUM OTHECEHO K CpEIHEMY O0O0IIemMy
00pa3oBaHUIO.

Conepxanue JByX anreOpandeckux JIMHUA — «AJreOpandeckue
BBIPOKEHUS» U «YPaBHEHUS U HEPABEHCTBA» CHOCOOCTBYET (HOPMHUPOBAHUIO Y
oOy4Jaronmxcs MaTeMaTHYeCKOro anmnapara, He00X0JMMOTO JUIsl pellieHus 3a1a4
MaTE€MaTHUKH, CMEXKHBIX MPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3amay. Ha
YpOBHE OCHOBHOTO 00IIero oOpa3oBaHusi yuyeOHBIH MaTepuan TPYIIUPYETCs
BOKPYI' palMOHAJIbHBIX BBIpAXKEHUI. AJsredpa JAEeMOHCTPUPYET 3HAUYCHHE
MaTEMaTUKH KaK sI3bIKa JUIsl MOCTPOCHHSI MAaTEMAaTHYECKUX MOJIEIEH, ONMCaHUs
MPOIIECCOB U SIBJICHUW peabHOro Mupa. B 3amaunm oOydeHus anreOpe BXOIAT
TakKe JaJbHEHIIee pa3BUTHE alITOPUTMHUYECKOTO MBIIIICHHSI, HEOOX0IUMOTO, B
YaCTHOCTH, [JII OCBOCHMSI Kypca HH(POPMATUKH, W OBJIAJIEHUE HABBIKAMU
NENyKTUBHBIX  paccyxaeHuid.  [IpeoOpa3oBaHue  CHMBOJNBHBIX  (QOpM
CHOCOOCTBYET Pa3BUTHIO BOOOpa)KE€HHUsS, CIOCOOHOCTEW K MaTeMaTHYE€CKOMY
TBOPYECTBY.

Copepxanne  (yHKIMOHATBHO-TPA(QUUECKONM JIMHUM HAaLEJICHO Ha
HoJlydeHUEe OOydYarolMMHCS 3HaHMW O (QYHKUMSAX Kak  BaKHEWIIeH
MaTeMaTUYECKONM MOJENN JJisi OIUCAaHUS M HUCCIEIOBaHUS pPa3zHOOOPa3HBIX
IPOLECCOB U SBJIEHUN B mpupojge u obmectBe. M3yueHue wmatepuana
CIOCOOCTBYET Pa3BUTHUIO Y OOYYAIOIIMXCS YMEHHSI HCIIOJIb30BAaTh Pa3IMYHbIC
BBIPA3UTEIbHBIE CPEICTBA SI3bIKa MATEMaTUKU — CIIOBECHBIE, CUMBOJIMYECKUE,
rpauyeckue, BHOCUT BKJIaJ B (OPMHUPOBAHHE TNPEJICTABICHUNA O POJIH
MaTEeMaTHKHU B Pa3BUTHH LIUBUIU3AIIMU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kilaccax M3ydaercsl Y4eOHBId Kypc
«Anredpa», KOTOPBIM BKIIIOYAET CIEAYIOIINE OCHOBHBIE PAa3eibl COACPKAHUS:
«Yucna W BBIUKCICHUS», «ANreOpandeckue BBIPAXKEHUS», «YPaBHEHUS WU
HEPaBEHCTBA», « DYHKIIMM.

OO6miee 4ncno 4acoB, PEKOMEHIOBAHHBIX VISl M3YUYEHUS! y4eOHOTo Kypca
«Anrebpay, — 306 yacoB: B 7 kinacce — 102 gaca (3 yaca B Hezelno), B 8 Kiracce —
102 4gaca (3 yaca B Hezenio), B 9 kiacce — 102 yaca (3 yaca B He/Ien0).

COAEPXAHUE OBYUYEHUA
7 KIIACC
Yuciia ¥ BBIYUCICHUSA

Jpo6u 0OBIKHOBEHHBIE U IECSITUYHBIE, IEPEXO OT OJHOU (HOPMBI 3aITUCU
npobeit k apyroil. IloHsTHE palMOHAIBHOTO YMCIIA, 3aluCh, CPaBHEHMUE,
YHOPSAJOYMBAHUE pPAlMOHAIBHBIX 4YHCell. ApudmeTHueckue JeHCTBUA C
palMoHaNbHBIMU YKCIaMU. Perienue 3a7a4 U3 peajibHOM MPaKTUKKU HAa YacTH, Ha
JpoOH.

Crenenp ¢ HaTypalbHBIM IOKa3aTeJeM: OINpejaesieHue, npeoOpa3zoBaHue
BBIPQXECHUII Ha OCHOBE OIpeleseHMs], 3amuch OOJbIIKUX yucend. [IponeHTsl,
3allKCh MPOLIEHTOB B BUJE ApOOU U ApoOH B BHJE MPOLEHTOB. Tpu OCHOBHBIE
3aJl1ayv Ha MPOLEHTHI, PEIICHNE 3a1a4 U3 pEaIbHON MPAKTHKU.



[IprumeHeHne NPU3HAKOB IEIIMMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATYPAIbHBIX
YHCel.

PeanbHble  3aBUCHMMOCTH, B TOM 4YHCJIe TmpsMas W  oOpaTHas
MPONOPIIMOHAIBHOCTH.

AnredOpanveckue BbIPAKEHUS

IlepeMeHHBIE, YKMCIOBOE 3HAYEHHUE BBIPAXKEHHS C  IIEPEMEHHOM.
JonycTumble 3HaYeHMSI TIEpEeMEHHBIX. [IpeiacraBieHue 3aBUCUMOCTA MEXKIY
BeMYMHAMU B BHze Gopmynbl. Beraucnenus no dopmynam. [IpeodbpazoBanme
OYKBEHHBIX BBIPAXEHUM, TOXKICCTBEHHO paBHBIC BBIPAKECHUS, IpaBUiia
npeoOpa3oBaHus CyMM H TIPOW3BEICHUM, TMpaBWIa PACKPBITHS CKOOOK W
MIPUBEACHUS TTOTOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

Opgnounenbl U MHoroujieHel. CteneHb MHoroujieHa. CrokeHwue,
BBIYMTAHUE, YMHOXKEHUE MHOTOUYIECHOB. DOPMYIIbI COKPAIIEHHOTO YMHOXKCHUS:
KBaJ[paT CyMMbl M KBaJpar pa3HocTu. DopMysa pa3HOCTH KBaJpaToOB.
PaznoxeHrne MHOTOYICHOB HA MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHUS, MpaBWiIa MPeoOpa3oBaHUs ypaBHEHUS,
PaBHOCWIBHOCTb YPaBHEHUH.

JIuHelHOe ypaBHEHHE C OJHOM NMEPEMEHHOM, YHCIIO KOPHEW JMHEHHOIO
YPAaBHEHMS, PEUICHUE JIMHEMHBIX ypaBHEHMH. (COCTaBIICHHE YPAaBHEHUM 10
YCJIOBHIO 3a7ja4u. Pelenne TeKCTOBBIX 3a/1a4 C TOMOIIBbIO YPAaBHEHUM.

JIuneitHoe ypaBHEHHE C JIByMs NEpEMEHHbIMU U ero rpadpuk. Cucrema
JIBYX JIMHEWHBIX YpPaBHEHUMW C JBYMs II€pEMEHHbIMU. PemeHne cucrem
ypaBHEHUH crmocoOOM MOJCTaHOBKU. [Ipumepsl pemieHus TEeKCTOBBIX 3a7ad C
ITIOMOIIIBIO CUCTEM YPaBHEHHUM.

DOyHKUNHA

Koopnnnara Toukn Ha mnpsmou. UwucinoBele mpoMmexyTku. PaccrosiHue
MEXY JBYMSI TOYKaMU KOOPJAVMHATHOU MPSIMOM.

[IpssmoyronbHast cucrema koopauHaT, ocu OX m Oy. Abcmucca u
OpAMHATa TOYKH HAa KOOPJIMHATHOU miiockocTu. [Ipumepsl rpadukos, 3aaHHBIX
dbopmynamu. Utenue rpadukoB peasibHbIX 3aBUcCUMOCTEH. [loHATHEe QYyHKIIHH.
I'padpux ¢dynxkuuu. CpoiictBa (yHkumil. JIuneliHas Qyskuus, e€ rpaduk.
I'padux dynknmm y=|x|. I'padmyueckoe pelieHHe JTUHEHHBIX YpaBHCHHH H
CUCTEM JIMHEWHBIX YPABHECHUM.

8 KJIACC
YucJa 1 BbIYUCIEHUS
KBagpatueiii koperr u3 yucna. [lonsitue 06 upparroHaTLHOM YHCIIC.
JlecsTU4HbIE IPUOMKCHUS HPpaMOHATBHBIX YHCell. CsoiicTBa
apu(METHICCKUX KBaJpaTHBIX KOPHEH W WX IMPUMEHECHHE K IPEeOOPa30BAHUIO
YHCJIOBBIX BBIPAKEHUIN U BBIYMCIEHUSIM. [[€MCTBUTEBHBIE YUCIIA.



Crenenp c 1enbIM NoKaszareineM U €€ cBoicTBa. CTaHAapTHas 3alucCh
qucia.

AnredOpanveckue BbIPaKeHUS
KBanpaTHblit TpEXUIICH, pa3I0KEHUE KBAAPATHOTO TPEXWICHA HA MHOYKHTEIIH.
AnreOpandeckas 1poob. OCHOBHOE CBOWMCTBO ajredOpandeckoil 1poou.
CrnosxeHue, BBIYUTaHUE, YMHOKEHHE, JIEJIEHUE alnre0pandeckux Jpooei.
PannonanpHbIC BRIpRXKEHHS U HX ITpeoOpa30BaHue.

YpaBHeHHs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢Gopmyna KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Bwuera. Pemienue ypaBHEHUM, CBOJSIIUMXCA K JIMHEWHBIM U
KBagpaTHbIM. [Ipocreiime npoOHO-paliMOHAIbHBIE YPAaBHEHUSI.

I'paduueckas mHTEpHpeTands ypaBHEHHH C JBYMS IIEPEMCHHBIMH H
CHUCTEM JIMHEWHBIX YPaBHCHUW C JABYMS NEepeMeHHbIMH. [Ipumepnl perieHus
CHUCTEM HEJIMHEWHBIX YPABHEHHUM C JIByMs IIEPEMECHHBIMH.

Pemrenne TeKCTOBBIX 3a/1a4 alTreOpandecKUM CIIOCOOOM.

YucnoBble HEpaBEHCTBA M HMX CBOMCTBA. HepaBeHCTBO ¢ omHOU
MEPEMEHHON. PaBHOCUIIBHOCTh HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM
nepeMeHHOU. CUCTEMBI TUHEWMHBIX HEPABEHCTB C OJTHOM EPEMEHHOM.

DOyHKIUU

[Tonsatue ¢ynkuu. OO6nacTh ONPEACICHUS W MHOXXECTBO 3HAUYCHUI
¢bynkuun. CnocoObl 3a1aHus PyHKIUH.

I'padux dynkuuu. Urenue cBoilcTB pyHkumu no e€ rpadguky. IIpumepsl
rpadukoB (yHKIHMA, OTPa)KaIOIIKUX pPeabHbIE MPOLECCHI.

OyHKIMM, OMUCHIBAIOIIKE MPSAMYI0 UM OOpaTHYI HPONOPLUOHAIBHBIC
3aBHCHMOCTH, X rpaduki. GyHKIHE Y = X2, ¥ = X3, Y =Vx, y=|x|. [paduueckoe
pelIEHUE YPAaBHEHUN U CUCTEM YPABHCHUU.

9 KJIACC
YucJa 1 BLIYUCIEHUSA

PannonanbHpie  ywWciia, UWpPpPaUMOHAIBHBIE YHWCIA, KOHEUYHBIE U
OCCKOHEUHBbIE JIeCATUYHBIE JpoOu. MHOXECTBO JCHCTBUTENIBHBIX YHCEN,
JNEeUCTBUTEIbHBIE YHCJIa KaKk OCECKOHEUHBIE JecATHYHbIe napobu. Bzaumuo
OJHO3HAYHOE COOTBETCTBUE MEXKAY MHOXKECTBOM JACHCTBUTEIIBHBIX YHUCEN H
KOOPJIUHATHOM MPAMOM.

CpaBHeHHE JICHCTBUTEIBHBIX YHCEN, apu(pMETHUYCCKHUE JEHCTBUSA C
JICUCTBUTEILHBIMU YHCJIaMU.

Pa3mepsl OOBEKTOB OKpYXKAIOMIEr0 MUPA, JIATEILHOCTH IPOIIECCOB B
OKPYKaIOIIEM MUPE.

[Tpubamxk€HHoe 3HAUCHHWE  BEIWYMHBI, TOYHOCTH  NPHOJIMKCHHS.
Oxkpyrnenue yucen. [Ipukuaka v oueHKa pe3yabTaToOB BEIYMCICHUH.



YpaBHeHHS U HEpaBeHCTBA

JluneriHOE ypaBHEHME. PelnieHne ypaBHEHUM, CBOISIIIUXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHue. Pelienre ypaBHEHUMN, CBOISAIINXCS K
KBaJpaTHbIM. bukBasipaTHOE ypaBHeHUE. [IprMephl peleHus: ypaBHEHHM
TPETHEN U YETBEPTOU CTEIIEHEN PA3JI0KEHUEM HA MHOKHUTEIIH.

Pemenue npoOHO-paliMoOHaIBHBIX YpaBHEHUH. Pellienne TeKCTOBBIX 3a/1a4
anredpanyeckuM METOJIOM.

VYpaBHeHHe ¢ IByMs TIEPEMEHHBIMU U €ro rpaduk. Pemenue cucrem nByx
JUHEWHBIX YPAaBHEHUM C JBYMs IIEpEMEHHbIMU. Pemenue cucrem IByX
YPaBHEHUM, OJHOM3 KOTOPBIX JIMHEMHOE, a Jpyroe — BTOPOHW CTEHEHHU.
['padmyeckas uHTEpIpETALIMS CUCTEMBI YPAaBHEHUI C TBYMSI IEPEMEHHBIMHU.

Pelienne TEKCTOBBIX 33/1a4 aNreOpandyeckuM CrocoOoM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHENHBIX HEPABEHCTB C OJIHOW IepeMeHHON. Pemenue cucrtem
JUHEWHBIX HEPABEHCTB C OJHOW mepeMeHHoW. KBaJpaTHble HepaBeHCTBa.
['paduueckas uHTEpHpeTalsi HEPABEHCTB W CHCTEM HEPABEHCTB C JBYMS
[IEPEMEHHBIMH.

DOyHKUNHA
KBanpatnunas gynkuus, e€ rpaduk u cBoiicta. Ilapabona, koopAHHATEI
BEPIIMHBI Mapaboibl, OCh CAMMETPUH MapadoJIbL.
Ipabukn dyskmmit: y= £x,y= Ax+by= #xy= x3y= Vx,y=|x|, n nx
CBOMCTBA.

YuciioBbIe MOCI€10BATEILHOCTH U NIPOrPecCum

[ToHsATHME YHMCIIOBOM MOCIENOBATEIBHOCTH. 3aJaHUE MOCIEA0BATEIbHOCTH
peKyppeHTHOI dopmyoii u Hopmysoit N-ro wieHa.
Apudmernueckass u reomerpuueckas mnporpeccurd. DopMmynbl N-ro  yjeHa
apu(PpMETUIECKON 1 TeOMETPUUECKOM MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakeHre 4IeHOB apu(PMETHUECKOM M T€OMETPUUYECKON MPOrpeccuit
TOYKaMH Ha KOOPJAWHATHOW IJIOCKOCTH. JIMHEWHBI U SKCIIOHEHIIMAJIBHBIN POCT.
CI1oHBIE NIPOLIEHTBHI.

NPEJIMETHBIE PE3YJBbTATHBI

[IpeameTHBIC PE3yIbTaThl OCBOCHHS MPOTPAMMBI y4eOHOTO Kypca K

KOHITy 0OyueHus B 7 KJjacce:
YucJa 1 BbIYUCIEHUS

BrimonssTh, couerass yCTHbIE U NMMCHMEHHBIC MPUEMBI, apu(PMETHICCKUE
JEWCTBUS C pallMOHAIBLHBIMU YUCIaAMU.

HaxoauTh 3HaYeHUS YMCIIOBBIX BBIPAXCHUM, MPUMEHSITH pa3HOOOpa3HbIC
CIIOCOOBI ¥ MPUEMBI BBIYUCICHUS 3HAYSHUH TIPOOHBIX BBIPAKEHUM, COASPIKAIIIIX
OOBIKHOBEHHBIE U JCCATUYHBIC JPOOH.



[lepexonute OT onmHOM  ¢GoOpMBI  3amuUCU  YHCEl K  JAPYroi
(mpeoOpa3oBbIBaTh JECATHUYHYIO JPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECATUYHYIO, B YaCTHOCTU B OECKOHEUHYIO JIECSITUUHYIO POOB).

CpaBHHBATh M YIIOPSIIOYMBATH PAIIMOHAIIBHBIE YHCTIA.

OKpyTasTh YKCIa.

BbINONHAT, NPUKUAKY W OLEHKY pe3yJibTaTa BBIYUCICHUM, OLEHKY
3HAYEHUN YHUCJIOBBIX BBIpAXEHUN. BBIMOMHATH JEHCTBUS CO CTENEHSIMU C
HATYpaJIbHBIMH TTOKa3aTeIsIMHU.

[IpuMmeHsITh TpU3HAKKA JETUMOCTH, pPAa3jOXKEHHE Ha MHOXHUTEIU
HaATypaJIbHbBIX YHUCEIL.

Pemath npakTuko-OpHEeHTUPOBAHHbBIE 3a7a4H, CBSI3aHHBIE C OTHOIIICHUEM
BEJIMYMH, MPOMOPIMOHATIBHOCTHIO BEIUYMH, MPOICHTAMH, UHTEPIPETHPOBATH
pe3yabTaThl PEIICHUs 3a/1a4 C YIETOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AnredpanyecKue BbIPpAKEHUSA

Ucrnonb3oBarth  anreOpanyeckyro  TEPMHUHOJOTUIO W CHUMBOJIUKY,
MPUMEHSTH €€ B MPOLIeCCe OCBOEHUS yueOHOTO MaTepHalia.

Haxonuth 3HaueHus OYKBEHHBIX BBIPQKEHHM MPHU 3aJaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

Beimonuate npeoOpa3oBaHUs  I[EJIOTO  BBIPAKEHUS B MHOTOYIEH
MIPUBEJICHUEM MTOJAOOHBIX CJIAraeMbIX, PACKPhITUEM CKOOOK.

BpINONHAT yMHOXXEHUE OJHOWIEHA HAa MHOTOYWIEH W MHOIOWIEHa Ha
MHOTOYJICH, TPUMEHSThH (DOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PA3JI0KEHUE MHOTOUYJICHOB HAa MHOXHUTEIHU C MOMOIIBIO
BBIHECCHHUS 32 CKOOKM OOIIEro MHOXUTENS, TPYNIUPOBKUA CllaraeMbIX,
npuMeHeHus: GOPMYJT COKPAIIEHHOTO YMHOKEHHUSI.

[IpumensaTy npeoOpa3oBaHUsI MHOTOWICHOB ISl PEIICHUS Pa3IAYHBIX
3a71a4 U3 MAaTEMaTUKHU, CMEXKHBIX [IPEAMETOB, U3 PEAIBHOMN ITPAKTUKHU.
Hcnonb30BaTh CBOMCTBA CTEIEHEW C HATYPAJIBbHBIMU I[IOKA3aTEIsAMHU IS
npeoOpa3oBaHUs BBIPAKCHHI.

YpaBHeHMs U HEPABEHCTBA

Pewmrars nuHelHBIE YypaBHEHHS C OJHOM MEPEMEHHOM, IPUMEHSS IpaBUiIa
Iepexosa OT HCXOJHOIO YpaBHEHHMS K paBHOCWIbHOMY eMmy. IIposepsrs,
SABJIACTCS JIM YUCIIO KOPHEM YPABHEHUS.

[IpumensTh rpaduyeckre METObI MPU PEUICHUH JIUHEHHBIX YpaBHEHUN U
UX CUCTEM.

[TogOupate mpuMepbl Nap 4YMCEN, SBJISIOIIMXCS PEIICHUEM JIMHEWHOTO
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMMU.

CrtpouTh B KOOPJUHATHOM IUIOCKOCTH TpaUK JMHEHHOTO YpaBHEHHS C
JIBYyMsI TEPEMEHHBIMH, MOJIB3YACh I'padUKOM, MPUBOAUTH MPUMEPHI PELICHUS
YPaBHEHUS.



Pemats cucremsl NByX JIMHEMHBIX YPABHEHUM C ABYMs MEPEMEHHBIMH, B
TOM YHCJIE TpaUUECKU.

CocraBisATh W pemiaTh JIMHEMHOE YPaBHEHHE WM CHCTEMY JIMHEMHBIX
YPaBHEHUN 110 YCJIOBHUIO 33aJa4d, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l IIOJIy4ECHHBIN PEe3yJIbTaT.

DOyHKUNHA

N300paxaTh Ha KOOPAMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOLIUE
3aJlaHHBIM KOOpAMHATaM, Jy4Yd, OTPE3KH, MHTEPBAJbl, 3alMCHIBATH YHCIIOBHIE
IIPOMEKYTKH Ha alNre0OpanvyeckoMm si3bIKe.

OTMeuaTp B  KOOPAMHATHOM IIJIOCKOCTH TOYKM MO  3aJaHHBIM
KOOpAMHATaM, CTpOUTh Tpaduku nuHeHHBIX GyHKIUA. Crpouth rpadukx
byHKUIMH y = |X|.

OnuceiBaTh ¢ NOMOIIbIO (YHKIUN HM3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSIHHME, LI€HA, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOJUTENILHOCTb, BpEMS, 00bEM pabOTHI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMEeHTa.

[lonumars  rpaduueckuif  cnoco®  MpencTaBIEHUS M aHaiIu3a
uHbOpMalluy, M3BJIEKAaTh W HUHTEPIPETHPOBATH HHPOpPMAIMIO U3 IpaduKoB
peanbHBIX IPOLECCOB U 3aBUCUMOCTEM.

[IpenMeTHbBIE pe3yabTaThl OCBOEHHUS MPOrPAMMBbI Y4€OHOTO Kypca K KOHITY
oOyueHus B 8 kiacce:
Yuciia 1 BBIYUCTIEHUSA

Ucnonb3oBaTh HavyaJIbHbIC peACTaBICHUS 0 MHOKECTBE
JNEUCTBUTEIBHBIX YHCEN JJIsI CpaBHEHUS, OKPYIJICHUS U  BBIYUCIICHUH,
M300pakaTh JEHCTBUTEIHHBIC YMCIAa TOUKAMH Ha KOOPJAMHATHON TIPSIMOIA.

[IpuMeHsATh MOHATHE ApUPMETUYECKOTO KBAIPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHBIE KOPHH, UCIIONB3YS TIPU HEOOXOTUMOCTH KaJbKYJISTOP, BBHITTOJHSTH
npeo0pa3oBaHus BBIPAKEHUHN, COJEPKAIMUX KBAApPAaTHbIE KOPHH, HCIOIB3YS
CBOWCTBA KOPHEU.

Hcnonp3oBath 3anucy OONBIIUX U MAJIBIX YACEI C TTOMOUIBIO IECATUYHBIX
npobeit u crenieHeit uucia 10.

Auredpanyeckue BbIpAKEHUA

[IpyuMeHATP TOHATHE CTENEHW C LEJIbIM I0KAa3aTelIeM, BBINOJHITh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETBIM MOKa3aTesIeM.

BrimonsATs TOJIECTBCHHBIE npeoOpa3oBaHus PalMOHAIIBHBIX
BBIDOXKCHUM HA OCHOBE MPABWJI JEUMCTBUM HAJ  MHOTOYIECHAMU W
anredpandyecKuMu ApoOsiMHu.

PacknanpiBaTh KBaJpaTHBIA TPEXWICH HA MHOKUTEIIH.

[TpumensTh IpeoOpa30BaHUs BHIPAKEHUH JIJIS1 pEeLICHHs pa3IUYHbIX 3a/1a4
13 MaTEMATUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHON ITPAKTUKH.



YpaBHeHHS U HEpaBeHCTBA

Pemate nuHeliHbIC, KBaApaTHBIC YPABHECHUS U pAllMOHAJIBHBIE YPaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMs IEPEMEHHBIMU.

[TIpoBoaAMTH NpOCTENIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPaBHEHUM,
B TOM 4YHCJIE C MpUMEHEHHEeM TpadruyecKuxX IpeacTaBieHUi (yCTaHaABIUBATh,
MMEET JIM YpaBHEHHE WM CHCTEMA YpPABHECHUW PEIICHUS, €CJIM HMEET, TO
CKOJIbKO, U TpoYee).

[TepexoauTs OT clI0BECHOU (HOPMYITUPOBKHU 3a/1a4uu K €€ anreOpandeckon
MOJIEJIA C TIOMOIIBKO COCTABIICHUSI YPABHEHUA WIIM CHUCTEMbl YpPaBHEHHH,
WHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33Ja4d IOJYYEHHBIN
pe3yJIbTar.

[IpuMeHSITh CBOMCTBA YHWCIIOBBIX HEPABEHCTB JJIsl CPABHEHMS, OLCHKH,
pelIaTh JIMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOW M UX CHUCTEMBI, J1aBaTh
rpadUyYecKy0 HIUTFOCTPAIIMI0 MHOXKECTBAa pEIICHWM HEpPaBEHCTBA, CHUCTEMBI
HEPABECHCTB.

DOyHKUNHA
[lonumath ¥ UCHOJB30BaTh (YHKUMOHAJIBHBIE TMOHATUS U  SI3BIK
(TepMUHBI, CUMBOJINYECKUE 0O03HAYEHUS), ONPEEISITh 3HaUeHUE (PYHKLIUU IO
3HAYEHUIO apryMEHTAa, ONPEIEIsTh CBOMCTBA (PYHKIUH 110 €€ rpaduKy.
Ctpouts rpaduku 351eMeHTapHbIX (QYHKIMA BUIA:
Y= fx,y= X2,y= x3,y= VX, y=|x|, ONUCHIBaTh CBOWCTBA YMCIOBON (PyHKINHU TIO
e€ rpaduky.

[IpenMeTHBIe pe3yabTaThl OCBOCHHUS MPOTPaMMbI ydeOHOro Kypca K

KOHITy oOydeHus B 9 kiiacce:
YucJa 1 BbIYUCIEHUS

CpaBHMBATH U YHOPSA0UYMBATH pAllMOHAIBHBIE U UPPALlMOHAIBHBIC YUCTIA.

BemmonHare apudmMeTHdecKkue JCHCTBHUS C palldOHAIBLHBIMUA YHCIIAMH,
coyeTas YCTHbIE W MHUCbMEHHbIC TIPUEMBI, BBINOIHATH BBIYMCICHUS C
MppalMOHAIBHBIMH YHCJIaMH.

Haxonute 3HaueHust CTENEHEHW C LEJIbIMH TOKA3aTesIMA U KOPHEW,
BBIYUCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyriaTh JOEUCTBUTENBHBIC YHCIA, BBIIOJHATH MPUKUIKY PE3yJbTaTa
BBIYMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHMs U HEPABEHCTBA
Pewars nuHelHbIE U KBaApaTHBIE YPAaBHEHUS, YPABHEHUS, CBOIALIMECS K
HUM, NIPOCTENIINE TPOOHO-pallMOHAIbHBIE YPABHEHHUSL.
Pemars cucrtemsl IByX JIMHEMHBIX YPAaBHEHUM C ABYMS IEPEMEHHBIMU U
CUCTEMBl JBYX YpPaBHEHUH, B KOTOPBIX OJHO YpPaBHEHUE HE SBILIETCSA
JIMHEWHBIM.



Pemarh TekcToBble 3amaud anreOpandeckuM CIocoOOM C TOMOIIBIO
COCTABJICHUS YpaBHEHUSI WJIM CHCTEMbl JIBYX YpaBHEHHHA C JByMS
TIepEeMEHHBIMH.

[TpoBoaMTE MpOCTEHIIME UCCICIOBAHNS YPABHCHUI U CHCTEM YPaBHCHUH,
B TOM YHCJIE C TMPUMEHEHHEM TpaduyecKkux MpeicTaBiIeHUi (yCTaHABIMBATH,
UMEeT JM ypaBHEHUE WIIM CHUCTEMa YpPaBHCHUH DEIICHUS, €CIIU HMEET, TO
CKOJIbKO, H TIpOUee).

Pemrate nuHEHHBIE HEPAaBEHCTBA, KBAAPAaTHBIC HEPABEHCTBA, N300paKaTh
pelleHre HepaBEeHCTB Ha YHCIIOBOM MPSMOM, 3aIMCHIBATh PEIICHHE C TTIOMOIILIO
CHMBOJIOB.

Pemrate cucremMBbl JIMHEHHBIX HEPAaBEHCTB, CHUCTEMbl HEPaBEHCTB,
BKJIIOUAIOIIME KBAJpaTHOE HEPABEHCTBO, HM300pakaTh pEIICHHE CHCTEMBI
HEPAaBEHCTB HA YHCJIOBOW NPSIMOH, 3allMChIBATh PEHICHUE C TOMOIIBIO
CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PEIICHUN PA3IMYHBIX 3a/1a4.

DOyHKUNHA

Pacnio3HaBath (yHKIIMH H3ydeHHBIX BHIOB. I10Ka3bIBaTh CXEMATHYECKH
pacIoyiokeHre Ha KOOPJMHATHOW IJIOCKOCTH IpadukoB QYHKIMN BUOA: Y= £X,
y= Ax+by= #xy=axa+bx+cy= x3, y= Vx,y=|x| B 3aBucuMoctH OT
3HA4YCHUH K03()(DUIIUCHTOB, ONIMCHIBATh CBOMCTBA (DYHKIIHH.

Ctpouth # H300pakaTh CXEMaTHUYSCKH TpapuKH KBaJApaTHUHBIX
(YHKIIMH, ONTUCBHIBATH CBOMCTBA KBAaIPATUYHBIX (YHKIIUN 0 UX TpadrKam.

Pacno3naBate KkBagpatuuHyio GYHKIHUIO 10 (Qopmylie, NPUBOIUTH
MpUMEPHI KBAAPATUIHBIX (HYHKIIMHA U3 peaTbHOM KU3HU, PU3UKH, TEOMETPHH.

YuciioBble MOCIEA0BATEIHLHOCTH H IPOTrPeCCH U

Pacno3naBaTh apuMETHUECKYyI0 M T€OMETPUYECKYIO MPOTrPECCUU MNpHU
pa3HBIX CrocoOax 3aJaHusl.

BbINONHATS BBIUMCIACHUS C MCHOJB30BaHUMEM (OPMYJT N-TO YiIEHA
apu(PpMETUIECKON U T€OMETPUUECKON MPOrPeCCHii, CYMMbI IEPBBIX N YJIEHOB.

N300paxaTh WIEHbI MOCIENOBATEILHOCTH TOYKAMU HAa KOOPJIMHATHOMN
IJIOCKOCTH.

Pemate 3a1a4n, CB3aHHBIE C YHCIOBBIMH MTOCJIEIOBATEIBHOCTSIMH, B TOM
YUCJI€ 3aladyd M3 PEATBbHOM JKU3HU (C MCIHOJIb30BAHUEM KaJIbKYJSTOPA,
IU(POBBIX TEXHOJOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KUIIACC
HanmenoBanue KomngectB | OCHOBHOE coliepKaHKe OCHOBHBIE BU/IbI IEATEIBHOCTH O0yUYaIOLIUXCSI
pasjena (TeMbl) Kypca | O 4acoB
Yucna v BeraucieHus. | 25 [loHATHE palIMOHAIBHOTO CucreMaTU3UpPOBATH M 000ramiaTh 3HAHUA 00

PannonansHbIe Uyncia

qyucia.
Apudmernyueckre 1eUCTBHS C
palMOHAJILHBIMU YHCIIAMH.
CpaBHeHuE, ynopsiIOUMBaHUE
palMOHAJIBHBIX YUCE.
CreneHnp ¢ HaTypalbHbIM
MOKa3aTEeJIEM.

Pemenne oCHOBHBIX 3a/1a4 Ha
JpOoOU, MPOIIEHTHI U3
pEAIbHOM ITPAKTUKMU.
[Ipu3Haku nenumocTu,
Pa3JIoKEHUsI HA MHOXKUTEIH
HaTypaJIbHBIX YUCE].
PeanbHbIE 3aBUCHMOCTH.
[Ipsimas u oObpaTHas
MPOTNIOPIIUOHATIBHOCTH

OOBIKHOBEHHBIX U JIECITUYHBIX JPOOSIX.

CpaBHUBATH M YIIOPSIA0YMBATH APO0OH,
npeoOpa3oBbIBast MPU HEOOXOIUMOCTH JIECSITUIHBIC
JipoOU B OOBIKHOBEHHBIE, OOBIKHOBEHHBIC B
JIECSITUYHBIC, B YACTHOCTH B OECKOHEUHYIO JIECSITUIHYIO
JpoOBb.

IIpyMeHATH pa3HO00pa3HbIe CIOCOOBI U MPUEMBI
BbIYHCJIEHHUS 3HAYEeHUI IPOOHBIX BHIPAKEHUI],
coJiepKaiux OObIKHOBEHHBIE U IECSITUYHbBIE APOOH:
3aMEHSTh IPU HEOOXOJUMOCTH JIECATUYHYIO APOOh
OOBIKHOBEHHOMW U OOBIKHOBEHHYIO JECATUIHOM,
MPUBOANTH BhIpaXkeHUE K (hopme, Hanbosee yao0HOH
JUTs1 BBIYKMCTIEHUH, TPeoOpa3oBbIBaTh IPOOHbIE
BBIpAXKEHUSI HA YMHOXKECHHE U JICJICHUE IECATUYHBIX
JIpo0eit K AEHCTBUSAM C 1IETTBIMU YUCTIAMHU.

IIpuBoAUTH YUKMC/IOBBIE M OYKBEHHbIE IPUMEPbI
CTEIEeHU C HaTYpaJbHBIM MTOKa3aTeaeM, OObSICHSS
3HA4YCHUs OCHOBAHMS CTEIICHU U MOKa3aTelIsl CTEIEHU,
HaXOJIUTh 3HAYCHUS CTEIICHEN BHUIA an (a — mro00oe
palMOHAIIBHOE YUCII0, N — HATYPAJIbHOE YUCIIO).
IloHUMATHL CMBICT 3aTTUCH OOJIBIITUX YUCEN C TIOMOIIIHIO
JIECSITUUHBIX ApoOeli u crenener yncna 10, npuMeHsSITh




WX B pealIbHbIX CUTYyaIUsX.

IIpuMeHsATH NPU3HAKYU ACIUMOCTH, PA3JIOKEHUS HA
MHOKHUTENIA HATypaJIbHbIX YUCE.

PemaTh 3agaum Ha 4acTH, IPOLIEHTHI, MPOTOPIIUH, Ha
Haxo0JIeHue ApoOu (IIPOoLIEHTa) OT BEJIMUUHBI U
BEJIMYMHBI 110 €€ 1poOu (IPOLEHTY), 1poOu (IPOLEHTA),
KOTOPBIH COCTABIISICT OJHA BEIMUNHA OT JIPYTOM.
IIpuBoauTH, pa30UPaTh, OLEHUBATDH PA3TNYHBIC
pEIICHMS, 3aITUCH PEIICHUH TEKCTOBBIX 3a/1ad.
Pacno3HaBaTh 1 00BSCHATH, OTTUPAsCH HA
OTIPEIEIICHM S, IPSIMO TTPOTIOPITHOHAIBHBIE M 00paTHO
MIPOTIOPITMOHANIBHBIE 3aBUCUMOCTH MEXK/y BEIIMYNHAMU;
NPUBOIAUTH NPUMEPHI STUX 3aBUCUMOCTEN U3
peabHOTO MHPA, U3 IPYTUX YUEOHBIX MPEIMETOB.
PemiaTh npakTHKO-OPUEHTUPOBAHHBIE 33]]a4l HA
JpOOH, TIPOIIEHTHI, MPSMYIO U 00paTHYIO
MIPOTIOPITMOHAILHOCTH, POMOPIIUU

Anrebpandeckue
BBIPKCHHUSI

27

BykBeHHbIE BbIpaXEHUS.
[Tepemennsie. Jlonmyctumeble
3HAYEHHUSI IEPEMEHHBIX.
DopMyIbI.

[IpeobpazoBanrie OYKBEHHBIX
BBIPKECHUM, PACKPBITHE
CKOOOK ¥ MPUBEICHNE
MOTIOOHBIX ClTaraeMbIX.
CBolicTBa CTENEHHU C
HaTypaJbHbIM MOKa3aTeJeM.

OBaajgerp aredpanyeckoi TEPMUHOJIOTUEN U
CUMBOJIMKOU, IPUMEHATH €€ B IPOLIECCE OCBOCHUS
y4eOHOro Marepuania.

HaxoanTh 3HaueHus1 OyKBEHHBIX BBIPAKEHUN MTPU
3aJIaHHBIX 3HAYEHUSIX OYKB; BBIOIHATH BEIUUCICHUS 110
dbopmynam.

BbInoJHATH peoOpa3oBaHus 11€JI0T0 BhIPAXKECHUS B
MHOTOYJICH MPUBEJCHUEM MO00OHBIX CIaraeMblX,
pacKpbITUEM CKOOOK. BBINOJIHATH YMHOXKEHNE
OJTHOYJIEHA




MHuorousiensl. Ca0KeHHE,
BBIYUTAHUE, YMHOKEHHUE
MHOT'04JIeHOB. DOpPMYJIbI
COKpaIIEHHOTO YMHOKCHHS.
Pa3noxeHne MHOroO4wiIeHOB Ha
MHO>KHATEIIN

Ha MHOTOWIECH U MHOTOWICHA Ha MHOTOYIEH,
NpUMEHATHb (OPMYJIbI KBaJpaTa CyMMBbI U KBajpaTa
Pa3HOCTH.

OcyumecTBIATH Pa3IoKEHUE MHOIOUYJIEHOB Ha
MHOUTEIU MyTEM BBIHECEHUS 3a CKOOKH OOIIEro
MHOKHTENIS, IPUMEHEHUs (POPMYJIbI pa3HOCTH
KBaJpaToB, GOPMYJ COKPAIIEHHOTO YMHOKEHUS.
IIpumensaTh peoOpa3oBaHNEe MHOTOUYJIEHOB JIJIs
pELIeHUS PAa3IMYHbIX 3a/1a4 U3 MAaTEMATUKH, CMEKHBIX
MPEIMETOB, U3 PEaJTbHON MPAKTUKU.

3HAKOMUTBHCS ¢ MCTOPHEH PA3BUTUS MATEMATUKH

YpaBHEeHUS U
HEpPaBEHCTBA

20

YpaBHeHue, mpaBuia
npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUIIBHOCTDh YPaBHEHUN.
JIunenHoe ypaBHEHUE

C OJTHOW NIEPEMEHHOM,
pEIICHUE JTUHEUHBIX
ypaBHeHUi. Pemenue 3amay ¢
IIOMOILBIO YPAaBHEHUN.
JIuHerHoe ypaBHEHHUE C IBYMSI
MIEPEMEHHBIMH U €T0 TpaduK.
Cucrema qByX JTUHEUHBIX
YPaBHEHUU C JBYMS
IIEPEMEHHBIMU

Pemiatp nmuHElHOE ypaBHEHUE C OJHOM IIEPEMEHHON,
NPUMEHsAs IPaBUJIA IIEPEX01a OT UCXOJAHOTO
YpaBHEHHUS K paBHOCUIILHOMY €My 0oJjiee MpoCTOro
Buza. IIpoBepsATh, ABIAETCS JIM KOHKPETHOE YUCIIO
KOpPHEM YPaBHEHHUS.

IoaduparTs npuMepbI ap Yuced, ABIIIOIUXCS
pELIEHNEM JINHEMHOTO YPABHEHHUS C IBYMS
IIEPEMEHHBIMHU.

CTpouTh B KOOPAUHATHON MJIOCKOCTH Ipauk
JIMHEWHOTO YPAaBHEHUS C JIBYMs IEPEMEHHBIMU;
MOJIb3YSICh TPaUKOM, MPUBOAUTH MPUMeEPbI PEIICHUS
YpaBHEHHS.

Haxoaurh pemeHue CUCTEMBI JBYX JIMHENHBIX
YPaBHEHUM C ABYMS IIEPEMEHHBIMMU.

CocTraBJsTh U pemiaTh ypaBHEHHUE WU CUCTEMY
YPaBHEHMH IO YCIOBHUIO 33]1a4M, HHTEPIIPETUPOBATH B




COOTBETCTBUH C KOHTEKCTOM 3aJ[a4M MMOTYYEHHBIH
pe3ynbTar

Koopaunater n
rpaduku. OyHKITUN

24

Koopnannara Touku Ha
npamon. Yucnoselie
NpoOMEXyTKHU. PaccTosaHue
MEXy ABYMSI TOUYKAMH
KOOPJIMHATHOM MPSIMOM.
[IpsamoyrosibHas cucrema
KOOPAMHAT Ha IJIOCKOCTH.
[Tpumepsi rpadukos,
3aJIaHHBIX (POPMYIIaMH.
Urenue rpadmkoB peaabHbIX
3aBUCUMOCTEM.

[Tonsitue dynkuuu. ['padux
¢ynkuuu. CoiicTBa
bynkiui. JIunehnas
¢ynkuus. [Toctpoenue

rpaduka TMHEHHON QYHKIUY.

I'paduk pyHkmu y = | x |

M300paxaTh HA KOOPAMHATHOU MPSAMOM TOUYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOPAMUHATAM, JIy4H,
OTPE3KH, HHTEPBAJIBL; 3aIIMCHIBATh UX HA
anreOpanyecKoMm si3bIKeE.

OTMeyaTh B KOOPAMHATHOM INIOCKOCTH TOYKH I10
3aJIaHHBIM KOOpJIMHATaM; CTPOUTH rpaduKu
HECJIOKHBIX 3aBUCUMOCTEH, 3aJaHHbIX (pOopMyIaMH, B
TOM YHCJIE C TOMOIIBIO IU(PPOBBIX JIAOOPATOPHIl.
IIpyMeHsATH, H3y4aTh NPEeUMYLIECTBA,
MHTEPNPEeTHPOBATH I'paduyeckuii crnocod
MIPEICTABJICHUS M aHATTM3a PA3HOOOPa3HOU KU3ZHEHHOU
uHdopmaIum.

OcBauBarb NoHATHE (PYHKIMHU, OBJIA/IEBATh
(byHKUMOHATBHOUM TepMuHoOioruei. PacnosnaBars
nuHenHy0 QyHKImo Y = KX + b,

ONMCBIBATH €€ CBOKCTBA B 3aBUCUMOCTH OT 3HAYCHHI
ko3 durreHToB K u b,

Crpontsh rpaduku quHeHON QyHKUNU, QYHKIMH Y =
| x|

HUcnoab3oBaTh HUPPOBBIE PecypPChl sl TOCTPOEHUS
rpadukoB GYHKIMA U U3YyUEHUS UX CBOMCTB.
[TIpuBOAMTH pUMEPHI IMHEUHBIX 3aBUCUMOCTEM B
peanbHBIX NpoLeccax U sIBICHUAX




[ToBTOpEHUE U

HOBTOpCHI/IC OCHOBHBIX

Bbi0upaTh, NPUMEHATH OLIEHUBATH CIOCOObI

0000111eH1Ee MOHSTUI U METOJIOB Kypca 7 | CpaBHEHHMSI YMCel, BRIUMCIECHUH, MpeoOpa3oBaHui
KJj1acca, 000011IeHne 3HAHUM BBIPAKEHU, PEIICHUSI YPAaBHCHUM.

OcymecTBJIATh CAMOKOHTPOJIb BBITIOJIHAEMBIX
JIEWCTBUM U CaMOIIPOBEPKY PE3YJIbTaTa BIYUCIICHH,
npeoOpa3oBaHUid, MOCTPOCHUH.
PemaTp 3apaum U3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMS Il pelIeHUs 3a]1a4 U3
JIPYTUX TIPEIMETOB.
PemaTh TekcTOBBIE 321a4H, CPABHUBATDH, BLIOUPATH
CIoCo0bI PEIICHUS 3aa41

OBLIEE 102

KOJIMYECTBO

YACOB I10

ITPOITPAMME

8 KIIACC

HanmenoBanue KomnuectB | OCHOBHOE cozlepKaHUE OcHOBHBIE BUBI AEATEIBHOCTA 00YUAIOIIUXCS

pazjena (Tembl) Kypca | O 4acoB

Uucna u Beruncienus. | 15 KBanparnsiil kOpeHsb u3 DopMyJHPOBATH ONpeeieHre KBAIPATHOTO KOPHS

KBanparneie kopHH

gyucia. [Torstue 06
UppallMOHAILHOM YHUCIIE.
JlecaTuaHbBIC TIPUOIKCHUS
UppallMOHAIBHBIX YHCE.
JlencTBUTENBHBIC YUCIIA.
CpaBHEHUE JEUCTBUTEIBHBIX

U3 yncia, apuMEeTHIeCKOro KBaJpaTHOTO KOPHSI.
IIpuMeHATH Onepanrio U3BJICUCHUS KBAJPATHOTO
KOPHS U3 YUCJIa, MCIOJIL3YH IMPU HEOOXOAUMOCTH
KAJbKYJISATOP.

OueHuBaTh KBaJ[paTHbIE KOPHU LEIBIMU YUCIAMU U
JECATUYHBIMU JIPOOSIMH.




YHCel.
YpaBHeHue Buia X2 = a.
CgoiicTBa apupmMeTHIECKUX
KBaJIPAaTHBIX KOPHEH.
[IpeobpazoBaHue YUCIOBBIX
BBIPAKECHUH, COAEPHKAIINUX
KBaJIpaTHbIE KOPHU

CpaBHMBATB H YNIOPSII0YHMBATH PALIMOHAJIBHBIE U
UPPALMOHATIBHBIEC YNCIA, 3aIIMCAHHBIE C IIOMOIIBIO
KBaJPaTHBIX KOPHEH.

HccaenoBath ypaBHEHHE X2 = @, HAXOUTh TOYHbBIE U
npuOIKEHHBIE KOpHH 1pH @ > 0.

HcciienoBath cBOMCTBA KBAAPATHBIX KOPHEU, POBOS
YU CJIOBBIE YKCIIEPUMEHTHI C HCTIO0JIB30BAHUEM
KAJIbKYJISITOpa (KOMITBIOTEDA).

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAPATHBIX
KOpHEHN; IPUMEHSATh UX JIJIs IpeoOpa3zoBaHus
BBIPAKEHU.

BoInoJHATH Npeodpa3zoBaHus BbIPAKEHU,

coJlep KallliX KBaJpaTHbIE KOpHU. Beipaxars
NEPEMEHHbIE U3 TE€OMETPUUECKUX U PUZNYECKUX
dbopmys. BIYHCAATH 3HAYEHUA BHIPAXKEHUH,

coJlep KallliX KBaJpaTHbIE KOPHU, UCIIOJIb3YsI IPH
HEO0OXOMMOCTU KAJIbKYJISATOP

Hcnmoab30BaTh B X0/1€ pELICHUS 3314 DJIEMEHTAPHBIC
MPE/ICTABICHHUS], CBSI3aHHbIE C MPUOTMHKEHHBIMU
3HAYECHUSMU BEJIMYMH.

3HAKOMUTBHCS ¢ MICTOPHEH PAa3BUTHUSI MATEMATUKH

Yucna v BEIYUCIICHUS.
CreneHs ¢ 1eIbIM
moKa3aTejieM

Crernens ¢ 1eJbIM
nokaszareneM. CtangapTHas
3aMucCh YUCa.

Pa3mepst 00beKTOB
OKpYy>Karouero mupa (ot
AJIEMEHTAPHBIX YaCTHUII JI0

@opMyJTHPOBATH ONpeieIeHUe CTEIICHHU C IETbIM
MMOKa3aTeJIeM.

IIpeacTaBisiTh 3anMCch OOJBIINX U MaJILIX YHCEIT B
cTanaapTHoOM Buje. CpaBHMBATB YKCIIa U BEJIUYUHBI,
3alMCaHHbIC C UCIIOIb30BaHueM cTeneHu 10.
Hcnoab30BaTh 3aNUCh YKCEI B CTAHIAPTHOM BUJIE




KOCMHYECKUX 0OBEKTOB),
JUTATETHHOCTH TIPOIIECCOB B
OKpY>KaroIleM MHUpe.
CBoiicTBa CTETNIEHH C LIEIbIM
MoKa3areseM

JUTSL BBIpQXKEHUSI pa3MepOB OOBEKTOB, JUTUTEIbHOCTH
MIPOIIECCOB B OKPYKAOIIEM MHUPE.

DopMyJIHPOBATH, 3ANIMCHIBATH B CHMBOJIHYECKOM
¢opme 1 HILTIOCTPUPOBATH MPUMEPAMH CBOMCTBA
CTETICHU C LEJIBIM MOKA3aTEIIEM.

IIpumMeHsATH CBOMCTBA CTENEHU JIs1 TpeoOpa30BaHUs
BBIPAKECHUM, COJICPKAIINX CTEICHU C LEITbIM
rokasareseM. BbINOJIHATH AeiCTBUS C YHACIIAMU,
3alMCaHHBIMU B CTaHAAPTHOM BUJE (YMHOXKECHHUE,
JICJICHUE, BO3BEJCHUE B CTCIICHB)

AnreOpanveckue 5 KBagpatHsbrit TpéxuiieH. Pacno3naBaTth KBaJIpaTHBINA TPEXUJICH, YCTAHABIMBATD
BBIPKEHMUS. Paznoxenue kBaapaTHOTO BO3MOKHOCTH €T0 Pa3JI0KEHUS Ha MHOKHUTEIIH.
KBagpathbiit TpEXUICHA HA MHOXUTEIIN PackiaabiBaTh HAa MHOKUTEIM KBAAPATHBIN
TpEXUIICH TPEXUJIEH C HEOTPHUIIATEIIbHBIM JUCKPUMHUHAHTOM
AnreGpandeckue 15 AnreOpaundeckast JpoOb. 3anuceiBaTh aireOpanyeckue BeipaxkeHus. Haxoaqurb
BBIPKCHHSI. JlommycTMbIe 3HaYEHUS 00J1aCTh OTpPEIEICHHS PAIIMOHATBLHOTO BBIPAYKEHUS.
AnreOpandeckas MIEPEMEHHBIX, BXOIAIINX B BbINOJIHATH YHCIIOBBIC TIOJICTAHOBKHA U BBIYHCJISITH
IpoOh anreOpandecKue BRIPKEHUS. | 3HAYCHHUE APOOU, B TOM YHCIIE C TIOMOIIBIO

OCHOBHOE CBOMCTBO
anredpandeckoi 1poou.
CoxkparieHue apo0ei.
Crnoxxenue, BRBIYUTAHHE,
YMHOXCHHE U JICIICHUE
anre0pandecKux IpoOet.
IIpeoOpazoBanme BIpAKCHUH,
CoJIeprKalIiX anredpanvyeckue
Ipobu

KaJIbKYJISITOPA.

@®opMyIHPOBATHh OCHOBHOE CBOICTBO ajireOpanyeckomn
JIpoOu U MPUMEHSITh €ro AJid peoOpa3oBaHust TIpoOeH.
BoInoHATH aeiicTBHUS ¢ anredpandecKuMu ApoosiMu.
[TpumensTh npeoOpa3oBaHusl BRIPAKEHUHN JJI PEIICHUS
3aya4y. Beipamxars nepeMeHHbie u3 GopMyI
(pu3myeckux, reOMETPUYECKUX, OMMCHIBAIOLIUX
OBITOBBIC CUTYAIIUN)




YpaBHeHUs U
HEpPABEHCTRBA.
KBanparnusie
ypaBHEHUSA
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KBangpaTHoe ypaBHEHUE.
Henomxoe kBagpaTHOE
ypaBHeHue. Dopmyna KoOpHEn
KBaJpaTHOTO ypaBHEHUS.
Teopema Buera.

Pemienune ypaBHeHuUH,
CBOISIINXCA K KBaJIPATHBIM.
[Ipocreiimume gpoOHO-
palHOHAIIBHBIE YPABHEHHS.
Pemenune TekcTOBBIX 3a/1a4 €
MTOMOILBIO KBaJIPATHBIX
YpPaBHEHUM

Pacno3HaBaTh KBaJpaTHbIC ypaBHEHUS.

3anuceIBaTh (POPMYJIy KOPHEW KBAaPATHOIO
YPaBHEHUS; peliaTh KBaJApPpaTHbIC YPABHEHHUA —
IIOJIHBIE U HETIOJIHBIE.

IIpoBoauTh npocreimme uccjieI0BAHUA KBAIPATHBIX
YPaBHECHUM.

PemiaTh ypaBHeHMs, CBOJIAIIMECS K KBAIPaTHBIM, C
MOMOILBIO PE0Opa30BaHUI U 3aMEHOM NIEPEMEHHOM.
Ha0uaroaath 1 aHAJIUM3UPOBATH CBA3b MEXKIY KOPHIMU
1 K03 (pULIMEeHTaMU KBAJIPaTHOTO YPaBHEHUS.
®opmyaupoBaTth TeopeMy Buera, a Takxe oOpaTHYIO -
TEOpEMY, IPUMEHSAThH 3TH TEOPEMBI JUISl pEILEHNUS 3a/1a4.
Pemath TexkcToBbIE 32/1a4M alIreOpanyeckum
CHOCOOOM: IEPEXOIUTH OT CIIOBECHOU (hOPMYITHPOBKU
YCIIOBUS 33J]a4 K anredpanyeckoil Moaenu nyTéM
COCTABJICHMSI YPaBHEHHSI; pelIaTh COCTABJIICHHOE
YPaBHEHUE; UHTEPIPETUPOBATH PE3YJIbTAaT.
3HAKOMUTBCH € UCTOPHUEH Pa3BUTHUS alNreOpbl

YpaBHeHUs U
HEpaBEHCTBA.
CucreMbl ypaBHEHUN
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JIuHerHoe ypaBHEHUE C IBYMSI
NepeMEHHBIMHU, €r0 rpaduK,
IPUMEPBHI PELICHUS
YPAaBHEHUH B LEJBIX YUCIIAX.
Pemenune cucrem nByx
JIMHEVHBIX YPAaBHEHUN

C ABYMs IIEPEMEHHBIMU.
[Iprmeps! pemenus cuctem
HEJIMHEVHBIX YPABHEHUM C

Pacno3naBaTh JIMHENHBIE YPABHEHUS C IBYMS
IIEPEMEHHBIMHU.

Crponth rpaduku TUHEHHBIX YpaBHEHUH, B TOM YUCIIE
HCIO0JIb3ys LM poBbIe pecypcehl.

PaszimuaTsh napauienbHbIC U IIEPECEKAOIINECS
IIPSIMBIE 110 UX YPABHEHUSM.

Pemiarb cucremsl 1ByX JIMHEHHBIX YPABHEHUN C JBYMS
IIEPEMEHHBIMU IOJICTAHOBKOW U CIIOKEHUEM.

Pemiarh npocrenmme CUCTEMBI, B KOTOPBIX OJTHO U3




IBYMS IEPEMEHHBIMU.
I'padnueckas uHTEpIIpETALINA
YPaBHEHHUS C IBYMsI
NIEPEMEHHBIMU U CHCTEM
JIMHEWHBIX YPABHEHUH C
JIBYMs [IEPEMEHHBIMU.
Pemenue TekcTOBBIX 3a/1a4 €
ITOMOUIBIO CUCTEM YPABHEHHM

YPaBHEHUI HE SIBJIACTCS JIMHEHHBIM.

IIpuBoauTh rpaguuecKyr0 MHTEPIPETALUIO
pelIeHNs YPaBHEHUS C JBYMS IEPEMEHHBIMU U CUCTEM
YPaBHEHUH C IBYyMS IIEPEMEHHBIMH.

Pemath TekcTOBBIE 3aa4UM aITeOpanuecKuM
CrocooomM

YpaBHEeHUS U 12 Yucnosele HeEpaBeHCTBA U X | DOpPMYJIMPOBATH CBOMCTBA YHCIIOBBIX HEPABEHCTB,
HEPABEHCTBA. CBONCTBA. WJUTIOCTPUPOBATh UX HA KOOPAWHATHOM ITPSAMOMU,
Hepasencrtsa HepasencTBo ¢ ogHOM JA0Ka3bIBATH ANreOpanyecKy.
IIEpEMEHHON. JINHENHBIE IIpuMeHsaTH CBOMCTBA HEPABEHCTB B XOJI€ PEILICHUS
HEPABEHCTBA C OJIHOMN 3a7a4. PemiaTey JTMHEHBIE HEPABEHCTBA C OJHOU
IIEPEMEHHOU U UX PELICHUE. NEPEMEHHOI, n300paxaTh pelIeHre HEPABEHCTBA Ha
CucTteMbl TMHENHBIX YU CIIOBOU MPSIMOM.
HEPABEHCTB Pemath cucteMbl TMHEHHBIX HEPABEHCTB, N300paXKaTh
C OJTHOU MEPEMEHHOMN U UX pelIeHrEe CUCTEMBI HEPABEHCTB HAa YHCIIOBOU MPSMOU
pelieHue. Oynkurr. OCHOBHBIE TOHATHUSA
N3o00paxenue penieHus
JIMHEMHOT'O HEPABEHCTBA U UX
CHCTEM Ha YHCJIOBON IPSAMOU
OyHKIUY. 3) [Tonstue pynkuuu. O6nacts | Uenoab3oBaTh GyHKIIMOHATBHYIO TEPMUHOJIOTHIO H

OCHOBHBIE TOHATHUS

OTIpe/iesICHUs] 1 MHOXKECTBO
3HaueHuil QpyHkiuu. CriocoOsl
3amanus PyHKITUH.

I'paduk pynkunu. CoiicTBa
(GyHKIIMH, UX OTOOpakeHHE Ha

CHUMBOJIUKY.

BoruucjaaTs 3HaueHust QyHKIHI, 3aTaHHBIX
dbopmynamu (pu HEOOXOAMMOCTH HUCIIONH30BAThH
KQJIbKYJISITOP); COCTABJSATH TA0JMIbI 3HAYEHUH

GyHKIIH.




rpaduke

CtponTh 10 TOUKaM rpaguku QyHKIUHN.
OnuceiBaTh cBOIicTBA (DYHKIIMK HA OCHOBE €¢
rpaduuecKoro npeacTaBICHUsI.

Ucnoan3oBaTh GyHKIIMOHAIBHYIO TEPMHUHOJIOTHIO U
CUMBOJIUKY.

HUccaenoBath npumepsl rpa)KoB, OTPAKAIOIINX
peanpHbIe IIpolecchl U siBieHusd. IlpuBogurs
NPUMePBI IPOLECCOB U SIBJICHUN C 3aJJaHHBIMU
CBOMCTBaMU.

Hcnmonb30BaTh KOMIBIOTEPHbIE MPOrPAMMBI IS
NOCTpOeHUs rpa@uKoB (GYHKIMN U U3yYEHUS UX
CBONCTB

DyHKIUH.
Yucnosble GyHKIUN

UreHne u nocTpoeHue
rpa@uKoB QyHKIIHIA.
[Tpumepsi rpadgukos
(GYHKIUH, OTpaXKaroITuX
peanbHbIE MPOIIECCHI.
DyHKINH, OTIUCHIBAIOIINAEC
OpsIMYI0 U OOpaTHYIO
IPONOPIMOHATIbHBIE
3aBUCUMOCTH, UX TpadUKu.
I'padux bynkumm y = x2.
OyHKIUNA Y = X2, Y = X3, Y =
Vx,y = | x |; rpaduueckoe
pelIeHne ypaBHEHUN U

Haxoanth ¢ nomMoubio rpadpuka QyHKIIMY 3HAYCHUE
OJIHOM M3 paCCMATPUBAEMBIX BEJIMYMH [0 3HAYCHUIO
JIpyrou. B HECIOXKHBIX clly4yasX BbIpakaTh GopmMyJ10i
3aBUCHUMOCThH

MEXy BeaTuuynHaMu. ONUChIBaTh XapakTep
M3MEHEHHS OJTHOW BEJIMYHMHBI B 3aBUCUMOCTH OT
W3MEHEHUS APYTOu.

Pacno3naBaTthb BU/IbI U3y4aeMbIX (YHKITUH.
Ioka3pIBaTh CXeMaTH4YEeCKH TIOJIOKEHHUE HA
KOOPJIMHATHOM TJIOCKOCTU IrpaduKoB QyHKIMM BUAA: Y
=x2,y=x3,y=Vx,y=|x|.

HUcnoab3oBath GyHKIUOHAJIBHO-TPaduYecKHe
NPEeACTABJICHUS Ul PEIICHUS U UCCIICIOBAHUSA
YPaBHEHUU U CUCTEM YPABHEHUM.

IIpuMeHsaTh HU(PPOBBIE PeCYPCHI ISl IOCTPOECHUS




rpaduKoB HYHKITMH

[ToBTOpEHUE N 6 [ToBTOpEHNE OCHOBHBIX Bri0upaTh, NPUMEHATH, OLIEHUBATH CIIOCOOBI
0000111eH1Ee MOHSTUI U METOJIOB KypCOB 7 | CpPAaBHEHMSI YMCEl, BRIUMCIECHUH, MpeoOpa3oBaHUi
u 8 KiaccoB, 006001IeHNE BBIPXEHUI, PEIICHUsI ypaBHEHUH.
3HaAHUU OcyuecTBJIAATH CAMOKOHTPOJIb BBIOJTHIEMBIX
JIEWCTBUM U CaMOIIPOBEPKY PE3YJIbTaTa BIYUCIICHH,
npeodpazoBanuii, moctpoeHuii. Pemars 3apaum u3
peaJibHOM KU3HU, IPUMEHSATH
MAaTEMATUYECKUE 3HAHUS JJIs1 PEIICHUS 3a/1a4 U3
JIPYTUX TIPEIMETOB.
Pemats TekcTOBBIC 3a1a4M, CDABHUBATh, BLIOUPATH
Cnoco0bl pelieHus 3a1a4uu
OBLIEE 102
KOJIMYECTBO
YACOB I1O0
ITPOIT'PAMME
9 KJIACC
HanmenoBanue KonuuectBs | OCHOBHOE coliepKaHUE OcHOBHBIC BUBI JCATEIHBHOCTA 00YYAIOITUXCS
paszena (TeMbl) Kypca | O 4acoB
UYwucna u Berancienus. |9 PannonanbHabie uncna, Pa3zBuBaTh npejacraB/jieHHs O YHCIIAX: OT MHOXKECTBA

JlercTBUTEIbHBIC
yucna

UppariMioHaIbHBIC YHCIIA,
KOHEYHBIE 1 OECKOHEUYHBIE
JECATHYHBIC IPOOH.
MHOXeCTBO JeHCTBUTEIbHBIX
YHCeJI, JeUCTBUTEIIbHBIE

HATYpaJIbHBIX YHCEJ 10 MHOKECTBA AEHCTBUTEIIBHBIX
yHCell.

O3HAKOMHUTBCS C BO3MOXHOCTBIO MPEICTABICHUS
JIEUCTBUTEIHLHOIO YHCIIa KaK OECKOHEUYHOU JIECATUYHOM
JpoOU, MPUMEHSITh JECATUYHbBIC TPUOTMHKEHUS




Yucia Kak 0ECKOHEUHbIE
JecsTUYHbIEe Ipodu. B3anmHo
OJIHO3HAYHOE COOTBETCTBUE
MEKy MHOKECTBOM
NEeUCTBUTEIBHBIX YUCEIT U
MHO>KE€CTBOM TOUEK
KOOPAWUHATHOM ITPSAMOM.
CpaBHEHUE NEUCTBUTENBHBIX
qucen, apupMeTUIeCcKHe
JICUCTBUS C IEUCTBUTEILHBIMU
YUCTIAMU.

[Tpubnmxénnoe 3HaueHUE
BEJINYMHBI, TOYHOCTh
PUOITNKEHUS.

OxpyriieHue yuce.
[Ipukuaka u orieHka
pEe3yJbTaTOB BHIYUCICHUI

PAlMOHAIIBHBIX U UPPALIMOHAIBHBIX YUCET.
MN300pakaTh ACICTBUTEIBHBIE YACIA TOYKAMHU
KOOPJAWHATHOW MPSIMOM.

3anuchiBaTh, CPABHMBATH U YNIOPAA0YUBATH
JICUCTBUTEIBHBIC YHCIIA.

BbInoIHATH, COYeTas YCTHBIE U MIUCbMEHHBIE TPUEMBI,
apudmMeTuyecKue JeMCTBUS C PALIMOHAIBHBIMA
YUCIaMU; HAXOAUTh 3HAYEHUS CTEIIEHEN C LIEIBIMU
MOKa3aTeIsIMU U KOPHEH; BBIYMCJIATH 3HAUCHUS

YU CIIOBBIX BBIPAKCHUMU.

HoayuuTs mpeacraBjieHHe O 3HAYUMOCTH
JIEVCTBUTEIBHBIX YUCEI B MPAKTUYECKOU NEATEIIBHOCTH
YeJI0BEKa.

AHAJIU3MPOBATH U [1€J1aTh BBIBO/JbI O TOUHOCTH
MPUOJIMKEHUS JEHCTBUTEIHLHOTO YHUCIIA TIPU PEIICHUN
3ama4. OKpyrJafTh JeHCTBUTEIbHBIE YUCIA, BHIMOJHATH
NPUKHAKY PE3yJIbTaTa BBIYMCICHUM, OLEHKY 3HAaUEHUI
YHUCJIOBBIX BBIPAKEHUN. 3HAKOMHUTBCS C HCTOPHUEl
pPa3BUTHUSI MATEMATUKH

YpaBHeHUs U
HEpPABEHCTBA.
YpaBHEHUS C OJTHOU
IIEPEMEHHOU
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JIuHenHoe ypaBHEHUE.
Pemenne ypaBHeHui,
CBOJAILNXCA K JIMHEHHBIM.
KBanparnoe ypaBHeHue.
Pemenune ypaBHeHun,
CBOJSILNXCA K KBaJAPATHBIM.
bukBaaparHsie ypaBHEHUS.
[Ipumeps! pemenus

OcBanBaTh, 3alI0MUHATH U IPUMEHATH rpaduyeckune
MeTO/IbI MIPU PEIICHUHN YPABHEHUH, HEPABEHCTB U UX
CUCTEM.

Pacno3naBars 11e/1b1€ U IPOOHBIC YPaBHEHUSI.

PemiaTh JiMHeHHbIE M KBAJAPATHbIC YPABHECHUS,
ypaBHEHUS, CBOISIIMECS K HUM, TIPOCTEHTIIHE TPOOHO-
palMOHAIbHBIC YPABHEHUS.

Ilpeanaratb BO3MOXHBIE CITIOCOOBI PENIEHUS TEKCTOBBIX




YPaBHEHUU TPEThEHN U
YETBEPTOU CTETIIEHEN

Pa3JI0KCHUCM HAa MHOKXHUTCIIN.

Pemenue apoGHo-
palMOHAJIBHBIX YPaBHEHUM.
Pemntenne TekcTOBBIX 3a1a4
anreOpanyecKuM METOJIOM

3aJa4, oﬁcymaTb HX U pemraTb TCKCTOBBIC 3aa4H
pa3HbIMU crocobamH.
3HAKOMHUTBLCA € HCTOpHeﬁ Pa3BUTHA MATCMATHUKU

YpaBHEeHUS U 14 YpaBHEHUE C AByMS OcBauBath U NIPUMEHATH IPUEMBI PELLIEHUS] CUCTEMBI
HEpPABEHCTBA. MEPEMEHHBIMH U €ro rpauK. | ABYX JIMHEHHBIX YPABHEHHI C IBYMS IEPEMEHHBIMU U
CucreMbl ypaBHEHUN Cucrema nByX JIMHENHBIX CUCTEMBI JIBYX YPABHEHUN, B KOTOPBIX OJJHO YPABHEHUE HE
YPaBHEHUH C IBYMsI SABJISICTCS JIMHEUHBIM.
nepeMeHHbIMH U €€ pemienue. | Ucmoab3oBaTh GyHKIIMOHATBLHO-TpadUIeCKue
Pemenue cucrem nByx IIPEICTABIICHUS I PpeLleHUs U UCCJIeI0OBAaHUA
YPaBHEHHUM, OJTHO U3 KOTOPBIX | YPABHEHUH U CHCTEM.
JIMHENHOE, a IPYroe — BTOPOU | AHAJIM3UPOBATH TEKCThI 3a/1a4, peliaTh Ux
CTEIICHH. airedpanvdeckiuM crocoOOM: MePeXoAUTh OT CIIOBECHOU
I'paduueckas uaTepnperanus | GopMyIHPOBKH YCIOBHS 33J1a4H K anreOpandeckoi
CHUCTEMBI YPABHEHUM C IByMSI | MOJENH IIYTEM COCTABJIEHUS CUCTEMbI YPABHEHU;
nepeMeHHbIMU. Penenue pelaTh COCTABIEHHYIO CUCTEMY YPABHEHUI;
TEKCTOBBIX HHTEPNPETHPOBATH PE3YJIbTAT.
3a/1a4y anredpanvyecKum 3HAKOMUTBHCS ¢ MCTOPHUEH PAa3BUTUS MAaTEMAaTUKH
crocobom
YpaBHeHus U 16 UYucioBble HEPABEHCTBA U UX | YMTATh, 3alIUCHIBATH, IOHUMATh, HHTEPIPETHPOBATH

HEPaBEHCTRBA.
Hepasencta

CBONCTBA.

JIvuHeHbIE HEpABEHCTBA C
OJHOM MEPEMEHHOU U UX
pelICHUE.

HEpaBEHCTBA; UCIIOJIb30BAaTh CUMBOJIUKY U
TEPMHUHOJIOTHIO.

BbInoJaHATH ipeoOpa3oBaHusi HEPABEHCTB,
HCI0JIL30BaTh JJI IPeoOpa3oBaHusl CBOMCTBA YUCIOBBIX




Cucremsl TMHENHBIX
HEPAaBEHCTB C OJIHOM
IEPEMEHHON U UX pEIlICHUE.
KBanpaTHble HEpaBEeHCTBA U
UX pELIEHUE.

['paduueckas uaTepnperanus
HEPaBEHCTB U CUCTEM
HEPaBEHCTB C JByMS
MepEMEHHBIMU

HEPaBEHCTB.
Pacno3naBath JIMHEWHbIE U KBaJIpaTHbIE HEPABEHCTBA.
PemaTp nuHeliHbIe HEPABEHCTBA, CUCTEMBI TUHEHHBIX
HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUYAIOIIIUX
KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIATh
MOJTYYEHHBIC PEIICHUS.

HN300paxkaTh penicHre HEPABEHCTBA U CHCTEMBI
HEPABEHCTB HA YUCIIOBOM MPSMOM, 3alIUCHIBATH PEIICHUE
C IOMOIIBIO CUMBOJIOB.

Pemarts kBajgpaTHbIE HEPABEHCTBA, UCIIOIB3YS
rpaduyecKkue mpeacTaBICHUS.

OcBauBaTh U NPUMEHATH HEPABEHCTBA MPU PEIICHUU
Pa3JIMYHBIX 33]1a4, B TOM YHUCJI€ NPAKTUKO-
OPUEHTUPOBAHHBIX

DOyHKIMU
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KBagparuunas pynkmus, eé
rpaduK U CBONCTBA.
[Tapabona, KOOpAUHATHI
BEPIIMHBI TapadoJIbl, OCh
CUMMETPHUU NapaloIbl.

I'paduxu byHKIMIA:
y = kX,

y =kx + b,

y =KX,

y =Xz,

y = X3,

y =Vx,

y=|x]|

Pacno3naBaTh BUIBI U3y4aeMbIX (QYHKIIHIA,
WLTICTPUPOBATH CXeMATHYECKHU, 00bSICHATH
PacmoJIoKeHUE Ha KOOPAMHATHOU IJIOCKOCTH TpaduKoOB
bynkmii Buga: Y =kx, y =kx+ b,y =,y = x2, kx

Yy = X3,y = VX, y = | X | B 3aBHCHMOCTH OT 3HAUYCHHii
K03((UIIMEHTOB; OIMCHIBATh UX CBOMCTRBA.
Pacno3naBaTth KBapaTHUHYIO (PYHKITHIO 1O opMyIIe.
IpuBoauTH NPpUMEPbI KBAAPATUYHBIX 3aBUCUMOCTEN U3
peanbHOM KU3HH, (PU3UKH, TCOMETPHUHU.

BoisiBasTh 1 060011aTh 0COOEHHOCTH Tpaduka
KBapaTUYHON QyHKIMK Y = axz+ bx + C.

CTpouthb U H300pakaTh cxeMaTHYeCKHU rpaduxu
KBaJPaTUYHBIX (DYHKIMM, 3aJaHHBIX (OpMYyJIaMH BUA Y =




axe,y=axe+q,y=a(x+p)z,y=axz2+bx +c.
AHAJIM3MPOBATH U MPUMEHATH CBOMCTBA N3YUYCHHBIX
Q)YHKHI/II\/’I AL UX ITOCTPOCHUA, B TOM YHCJIC C IIOMOIIBIO

U (POBBIX PECYPCOB

YucioBele
OCJIENOBATEJILHOCTHA
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[TonsiTre yncnoBoOM
MTOCJIEA0BATEIBHOCTH.
3agaHue mocien0BaTeENbHOCTH
peKyppeHTHON (hopMyIIoi U
dbopmyIoi N-To uieHa.
Apudmernueckas u
re€OMETPUYECKast IPOTPECCUM.
®opMyIibl N-TO YieHa
apupMETHIECKOMN U
reOMETPUYECKOU

IIPOTPECCUN, CYMMBI IIEPBBIX N
YJICHOB.

N3o0OpakeHue 4ieHoB
apu(pMeTHYeCcCKon 1
reOMETPUYECKON IPOrpeccuit
TOYKaMU Ha KOOPAUHATHOU
IIJIOCKOCTH.

JlunenHbIN 1
JKCIIOHEHIMAJIBHBIN POCT.
CI1oXHBbIE TPOLICHTHI

OcBauBaTh U NPUMEHATH UHJIEKCHbIE 0003HAUYEHHS],
CTPOUTH peYeBble BICKA3bIBAHUSA C HCIOJb30BAHUEM
TEPMHUHOJIOTHH, CBA3aHHOM C TOHATHEM
ITOCJIEA0BATEILHOCTH.

AHanuzupoBaTh GopMyiry N-ro ujaeHa
MOCJIEIOBATEIBHOCTH WU PEKYPPEHTHYIO (POPMYITY H
BBIYHCJIATH YICHBI [T0CIEI0BATEIbHOCTEN, 3aJaHHBIX
3TUMH QopMysIamMH. Y CTaHABJINBATh 3aKOHOMEPHOCTD B
IIOCTPOECHUH NIOCJIEN0BATEIILHOCTH, €CJIU BBIITUCAHBI
IIEpBbIEC HECKOJIBKO €€ WwiIeHOB. PacnosHaBarhb
apu(pMeTHYECKYI0 U TEOMETPUUECKYIO TPOrPECCUU TpU
Pa3HBIX CIOCO0aX 3a/IaHuUs.

PemaTh 3a1a4u ¢ ucnonb3oBaHueM (popmys N-ro ujaeHa
apu(PpMETUYECKON U TreOMETPUUECKON MPOTrPECCUl, CYMMBI
MIEPBBIX N YJIEHOB.

MN300paxkaTh WICHBI TOCIEA0BATEILHOCTH TOUKAMH HA
KOOPJAMHATHOU IJIIOCKOCTH.

PaccmarpuBaTh npuMepsl NPOLEccOB U SIBJICHUN U3
peanbHOM KU3HHU, WLTIOCTPUPYIOIINE U3MEHEHNUE B
apu(meTryecKoi mporpeccuu, B TeOMETPUUYECKOM
porpeccuu; n300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecku.

PemaTh 3a1a4m, CBSI3aHHBIE C YHCIOBBIMU




IIOCJIEIOBATEIBHOCTSIMH, B TOM YHUCIIE 3aJa41 U3 PEaIbHOU
’KM3HU C UCIIOJIb30BAHUEM LU(POBBIX TEXHOJIOT Ul
(37EKTPOHHBIX TaOJIUII, rPAPUUECKOro KaJabKyJIsaTopa U
T.IL.).

Pemiath 3a1aun Ha CIIOKHBIE TPOLICHTHI, B TOM YHCIIE
3a/layy U3 peabHOW MPAKTUKH (C UCIIOIb30BAHUEM
KAJIbKYJISITOPA).

3HAKOMUTBHCS ¢ MCTOPHEH PA3BUTHSI MATEMATUKH

[ToBTOpEHUE,
00o001enne,
CHCTeMaTHU3aIus
3HAHUH

18

Yuciia U BbIYHCTIEHUST
(3amuch, CpaBHEHUE, JEUCTBUS
C ICUCTBUTEIBHBIMU YUCIIAMH,
YHUCJIOBAsI MPSAMas; IPOIEHTHI,
OTHOIIEHUS, TIPOIOPIINH;
OKpYTJICHHE, MPUOTHKEHUE,
OIICHKA; PEIICHNE TEKCTOBBIX
3a/1a4 apuPMETHIECKUM
croco0Oom)

OnepupoBarb NOHATUAMM: MHOKECTBO, IIOJIMHOXKECTBO,
oIepalyy HaJl MHOKECTBAMU; UCI0JIb30BATh
rpaduyeckoe NnpeacTaBICHUEe MHOXKECTB JIsl OUCAHUS
peanbHbIX POLIECCOB U SIBICHUM, IIPU PELICHNUHN 3a1a4 U3
JIPYTUX YYEOHBIX NPEIMETOB.

AKTYaJIM3upoBaTh TEPMUHOJIOIHIO 1 OCHOBHbIE
NEeHCTBUS, CBA3AHHbIE C YMCJIAMM: HATYPAIBHOE YUCIIO,
IIPOCTOE U COCTABHOE YUCIIA, NEIIMMOCTh HATYPAIbHBIX

Yy cell, PU3HAKU JEJIMMOCTH, LIEJIOE YHCIIO, MOLYJIb
qucia, OOBIKHOBEHHAS U IeCATUYHAs JPOOH, CTAHIaPTHBIM
BU/I YKCIIa, apU(PMETUUECKUNA KBAJPATHBIA KOPEHb.
BoInoJIHATH 1elCTBHUS, CPABHUBATH U YIIOPAA0YHMBATH
4uCiia, MPEeICTaBATh YUCIIa HA KOOPAUHATHOU MPSIMOMH,
OKPYIJIAThH YHCIIA; BHINOJHATH NPUKUAKY U OLEHKY
pe3ynbpTaTa BEIYMCICHUN.

Pemath TekcToBbIE 32/1a4M apU(PMETHIECKIM CIIOCOOOM.
Pemiars npakTuyeckue 3aa4u, CoAepKaIUue IPOLICHTHI,
JIOJIY, YaCTH, BBIPAXKAIOLINE 3aBUCUMOCTH: CKOPOCTh —
BpEMs — PacCTOIHUE, LIEHA — KOJIMYECTBO — CTOUMOCTb,




00BEM paboThl — BpeMsi — MPOU3BOIUTEIBHOCTD TPY/IA.
Pa3ouparp peanbHble )KU3HEHHBIE CUTYAIUH,
(hopmyIMpoBaTh UX Ha S3bIKE MATEMATUKH, HAXOAUTH
pelieHue, NpuMeHss MaTeMaTHUeCKUI anmnapar,
HHTEPNPEeTHPOBATHL PE3yJIbTaT

AsredOpaunveckue
BbIpaKeHHsI
(mpeoOpazoBaHue
anredpandecKux BbIpaKEHUI,
JOTyCTUMBbIE 3HAUCHMUS)

OnepupoBaTh NOHATHAMM: CTEIICHB C IEJIBIM
noKasareyieM, apu(pMETUYECKUI KBAAPATHBIN KOPEHBD,
MHOTOYJIEH, ajnredpanyeckas 1po0b, TOXKIECTBO.
BbInoHATH OCHOBHBIE [1€iiCTBHUS: BBIITOTHATH PACUETHI
o ¢opmyiiam, mpeoOpa3oBbIBaTh 1EJbIC, TPOOHO-
paIMoHAIbHBIC BEIPAKCHUS W BRIPAXKCHUS C KOPHIMH,
pean30BBIBAThH PA3JI0KEHNUE MHOTOUJICHA HA MHOYKHUTEIH,
B TOM YHCJIIE C UCTIOJIb30BaHUEM (HOPMYIT Pa3HOCTH
KBaJPaTOB U KBaJIpaTa CyMMbI U Pa3HOCTH; HAXOIUTh
JIOTTYCTUMBbIE 3HaYEHUS MePEMEHHBIX JIsl TPOOHO-
paLMOHATIBHBIX BBIPAKEHUN, KOPHEM.

MopaeanpoBarh ¢ TOMOIIBI0 POPMYIT peaibHbIC
MPOLIECCHI U SIBJICHUS

@OyHKuuM (IOCTPOEHHUE,
CBOMCTBA U3YYEHHBIX
byHKIINN; TpaduvIecKoe
pellIeHue YpaBHEHUN U UX
CUCTEM)

OnepupoBath noHATUAMM: QyHKIMS, TpaduK QYHKIUH,
HYJU (YHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
MPOMEXYTKH BO3pacTaHusl, yObIBaHUS, HAUOOJIbIIEE U
HauMEHbIIIee 3HaYCHHS PYHKIIUH.

AHaJIM3MpPOBATH, CPABHUBATH, 00CYKAAaTh CBOICTBA
GyHKUHA, CTPOUTH UX TpaUKH.

OnepupoBaTh NOHATHAMM: TIPSIMast
IPONOPLUOHAIIBHOCTh, 00OpaTHasl MPONOPLUOHAIBHOCTD,




nuHenHas QyHKIMs, KBaapaTuuHas QyHKIus, napadona,
rumnepoora.

HUcnoab3oBarh rpaguKu sl ONPEACIICHUS CBOKCTB,
MIPOIIECCOB Y 3aBUCUMOCTEM, I PEUICHU 3a1a4 U3
JIPYruX y4eOHbIX MPEIMETOB U PeabHOM KU3HU;
MOAEJIMPOBATH C IOMOUIBIO IPAPUKOB peaIbHbIE
ITPOLIECCHI U SIBJICHUS.

Bripaxars popmMyIaMu 3aBHCUMOCTH MEXIY
BEJINYMHAMH

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«I'’EOMETPUS» B 7-9 KIIACCAX

HOACHUTEJBHAA 3AIINCKA

I'eomeTpusi Kak OJMH W3 OCHOBHBIX PAa3J€joB ILIKOJbHOW MaTEMAaTHKH,
UMEIOIINIA CBOEH 1ENbl0 00ECTeUnTh M3YyYEHUE CBOMCTB U pa3sMepoB Quryp, ux
OTHOIIIEHH ¥ B3aMMHOE pACMOJIOKEHUE, OMUPAETCSs Ha  JIOTUYECKYIO,
JIOKa3aTeIbHYIO0 JIMHUIO. [[eHHOCTh M3ydeHUsI T€OMETPUU Ha YPOBHE OCHOBHOIO
o01mero 0opazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUAIOLIUICS YUUTCS MPOBOIUTD
JI0OKa3aTEIbHbBIEC PACCYXKIEHUSI, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS, TOKAa3bIBATh
WUCTUHHBIC YTBEPXKJCHHUS U CTPOUTh KOHTPIPUMEPHI K JIOXKHBIM, MPOBOAUTH
pacCy X JeHuss «OT TMPOTUBHOrO», OTJIMYATh CBOWCTBAa OT  MPU3HAKOB,
bopMyIMpoBaTh OOpATHBIE YTBEPKICHUSI.

BTOpo#i HIEHHOCTBIO U3YyUYEHUSI TEOMETPUU SIBJISIETCSA MCIOJIb30BAaHHUE €€ KaK
WHCTPYMEHTA NPHU PEUIEHUU KaK MATEMaTUYECKUX, TaK U TMPAKTUYECKHX 3aj1ad,
BCTpEYAIONIMXCS B peadbHOM >ku3HU. OOydaromuiicss JOJKEH HayYUThCA
OTIPEJICIUTh TEOMETPUUECKYI0 (DUTYpY, OMHUCATh CIOBAMH JIAHHBIN 4YEPTEXK WM
PUCYHOK, HAWTH TJIOMIAh 36MEJIBHOTO YYaCTKa, paCCUYUTaTh HEOOXOAUMYIO JUTUHY
ONTOBOJIOKOHHOTO KaOeyst wiu TpeOdyeMmble pa3Mephbl Tapaxa i aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIUMCIHUTENIbHAS JUHUS B U3YUYEHUH T€OMETPUHU.
[Ipu pemieHuu 3a7a4 MPAKTAYECKOTO XapakTepa OO0Yy4YaroIIUiCsS YYUTCS CTPOUTH
MaTeMaTUYECKUE MOJICTM  PEATbHBIX JKMU3HEHHBIX CHUTyallMi, MPOBOJIUTH
BBIYUCJICHUS U OLICHUBATD aJICKBATHOCTh MOJYYEHHOTO PE3YiIbTaTa.

KpaitHe BakHO TOAUEPKUBATH CBSA3UM TEOMETPUM C JIPYTUMH Y4E€OHBIMU
npeaMeTaMy, MOTUBUPOBATh UCIIOIL30BaTh ONMPEICICHUS] T€OMETPUUECKUX PUryp
U TIOHSTHH, IEMOHCTPHPOBATH MPUMEHEHUE TOJYYCHHBIX YMEHUU B (PU3UKE H
TeXHUKEe. OTH CBA3W HauOoyiee sIpKO BUIHBI B TeMax «BekTopsm»,
«Tpuronomerpuueckne cooTHoOWEHUA», «Meron koopauHat»y u «Teopema
[Tudaropar.

VYuebnniii kypc «['eoMeTpus» BKIIOYAET CIIEIYIONIUE OCHOBHBIE Pa3/Ieiibl
conepxkanusi: «['eomerpuueckue ¢urypel U ux cBoWcTBay, «M3mepenue
F€OMETPUYECKUX  BEIUYUH», «JleKapToBbl KOOpAMHATHI HAa  IUIOCKOCTW,
«BekTopbl», «/[BrmkeHus mmockoctny, «lIpeoOpazoBanus mogo0usy».

OO6miee yuciaO 4acoB, PEKOMEHIOBAHHBIX JJIA M3Y4YEHUs y4eOHOro Kypca
«I"'eometpus», — 204 gaca: B 7 kitacce — 68 yacoB (2 yaca B He/iel0), B 8 Kjacce —
68 yacoB (2 yaca B HefieNn0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).

COILEPKAHUE OBYUEHUSA

7 KIIACC
Hauvanbuble nmonsTus reomerpun. Touka, mpsiMasi, OTPE30OK, Jyd. YTOIL
Buner yrimos. BeprukanbHble U CMExHbIE Yribl. buccekrpuca yria. Jlomanas,
MHOT'OYTOJIbHUK. llapannenbHOCTh U MePIEeHAUKYIISIPHOCTD MPSIMBbIX.
Cummetpuunbie  ¢urypsl. OCHOBHBIC CBOWCTBA OCEBOM CHUMMETPHH.
[Ipumepsl CUMMETPUHN B OKPYKAKOIIEM MUPE.



OCHOBHBIE MOCTPOEHUSI C MOMOIIBK) LUPKYJIS M JIMHEHMKH. TpEeyroiabHUK.
BricoTa, Meinana, OuccekTpuca, MX CBOMCTBA.

PaBHOOeApeHHBII W  PaBHOCTOPOHHUN  TpeyroJibHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa W TpHU3HAKK PABHOOEIPEHHOrO TpeyrojbHuka. I[lpusHaku
PaBEHCTBA TPEYTOJBbHHUKOB.

CpoiicTBA W MNpPU3HAKKM MNapauieapHbIX npsMblx. Cymma  yrioB
TPEYTOJbHUKA. BHEIIHUE YTIIIbl TPEYTOJIBHUKA.

[IpssMoyrosibHbIA  TpeyroiabHUK. (CBOHCTBO MEIWAHbl MPSAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  NPOBEAEHHOM K  rumoreHyse.  IIpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTOJIbHBIN TPEYTrOJabHUK € YoM B 30°.

HepaBencTtBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yriie U OOJbLIeH CTOPOHE TPEyroJbHUKA.
[leprieHIUKYJISIp U HAKIIOHHASI.

I'eomerpuyeckoe MecTo TOYeK. buccekrpuca yrima #  CEpeaUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OkpyXHOCTb W KpyI, XOpJa M JHaMeTp, HUX CBoWcTBa. B3anmmHoe
PacIoJIOKEHUE OKPYKHOCTH U npsMoi. KacaTtenbHast u ceKymas K OKpy>KHOCTH.
OkpyXHOCTb, BIHCAaHHAas B Yroi. BnucanHas W onuMcaHHas OKPYXHOCTH
TPEYTOJIbHHUKA.

8 KIIACC

YetpipéxyronpHuku. [lapannenorpamm, ero npu3Haku U CBOMCTBA. YacTHbIE
Cllyyau MapajuiesiorpaMMoB (MPSMOYTOJBHUK, POMO, KBajpaT), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKash Tpameuusi, €€ CBOWCTBA M MPU3HAKH.
[IpssmoyronpHas Tpanenus.

Meron ynBoenuss meauansl. LlentpanbHas cummerpus. Teopema Paneca u
TEOpEMa O IPOIOPLUOHAIBHBIX OTPE3KaAX.

Cpennue JTMHUM TPEYroJIbHUKA U Tpanenuu. LIeHTp Macc TpeyrojapHuUKa.

[TogoGue TpeyroapbHUKOB, KodhduimeHT nomodus. Ilpusnaku mogooOwUs
TpeyrojabHUKOB. [IpumeHeHue mogo0ust pu peuieHnH MPaKTHUYECKUX 3a/1ad.

CaoiicTBa miomniaaei reomeTpuueckux ¢uryp. @opMmynbl Ui TUIOMIAIA
TPEYroJibHUKa, Napajienorpamma, pom6a u Tpanenuu. OTHOIIEHHE IUIOIIAIeH
noJ00HBIX (Uryp.

Brruncnenue miomaaei TpeyroibHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. IIpumenenue teopemsl Iludaropa npu peuieHun
MPAKTUYECKUX 33/1a4.

CHHYyC, KOCHHYC, TaHT€HC OCTPOrO yIJIa IPSIMOYTIOJBHOTO TPEYroJbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUTroHOMETpHYeckue (QYHKIHH
yriaoB B 30°, 45° n 60°.

BrnmcanHble M LEHTpadbHBIE YIVIBI, YTOJd MEXAY KacaTeIbHOM U XOPIOU.
Yrael  Mexay XopaaMM M CeKyllMMM. DBrnucaHHble U ONMCaHHBIE
YETBIPEXYTOJbHUKU. B3auMHOE pacmoyio)keHue HABYyX OKpyxkHocTed. KacaHue
OKpy>xHOCTel. O01IMe KacaTeabHbIe K ABYM OKPYKHOCTSIM.



9 KJIACC

Cunyc, xkocuHyc, TaHrenc ymioB ot O pgo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYIIbI TPUBEACHHUSI.

Pemenne TtpeyroiapHukoB. Teopema KOCHHYCOB M TEOpeMa CHHYCOB.
Pemienue mnpakTUYeCKUX 3a/lad C UCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBbI CUHYCOB.

[IpeoOpazoBanue mogoous. [TomoOue COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa 0 mNpoOU3BENEHWH OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAJIPaTEe KaCaTEIbHOM.

Bektop, mmmHa (MOAyJdb) BEKTOpa, COHANpaBJIEHHBbIE  BEKTOPHI,
IPOTHUBOIIOJIOXKHO  HAIlPaBJIEHHBIE  BEKTOPBl, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpaluy HajJ BeKTOpamH. PasznokeHue BekTOpa MO JBYM
HEKOJUIMHEeapHbIM BekTopaM. KoopauHaThl BekTopa. CKalsspHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKJACHUS JIMH U YTJIOB.

JlexkapToBbl KOOPAMHATHI Ha IJIOCKOCTH. Y paBHEHUS NPSAMON U OKPYKHOCTU
B KOOpAMHATAX, [IEPECECUCHUE OKPYKHOCTEW M NPSIMBIX. METO KOOPAMHAT U €T
IPUMEHEHUE.

[IpaBuibHbIE MHOTrOyrosibHUKH. JlninHa OKpyXHOCTH. ['pagycHas wu
paaMaHHas Mepa yIJia, BBIYMCIIEHUE JUIMH AYr OKpyxkHocted. [lmomans kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUsI TIJIOCKOCTH WM BHYTPEHHHE CUMMETpUU (GuUryp (dJIeMeHTapHbIe
npenacrasienus). [lapamnensHsiil nepenoc. [ToBopor.

HPEAMETHBIE PE3YJIbTATDBI

[IpeameTHbIe pe3yabTAaThl OCBOCHHUS MPOrpaMMbl YYEOHOro Kypca K KOHILY
oOyueHus B 7 Kjacce:

Pacnio3HaBaTh W3y4YeHHBIE TEOMETPUYECKUE (UTYPBI, OMNPEACNITh UX
B3aMMHOE PACIOJIOKEHHE, H300pakaTh T'€OMETpUYECKUE (UTYPHI, BBITIOIHSITH
YEpPTEXKU [0 YCIOBUKO 3adauu. M3mepsATs JIMHEHWHBIE WU YIJIOBBIE BEJIUYHHBI.
PemaTe 3a1a4m Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henaty rpyOyr0 OIICHKY JHHEHHBIX W YIJIOBBIX BEIUYUH MPEAMETOB B
peanbHOM JKM3HMU, Pa3MEpOB MPUPOAHBIX OO0BEKTOB. PaznuuaTh pa3Mepbl 3THX
O0OBEKTOB IO MOPSIAKY BETUUUHEI.

CTpouTh YepTEXKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonmp30oBaThCS MpHU3HAKAMU PABEHCTBA TPEYTrOJIBHHUKOB, HWCHOJIb30BaTh
MIPU3HAKKA U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIHbHUKOB MPU PEIICHUH 3a71a4.

[IpoBOANTE TOTMYECKUE PACCYKICHUS C UCIOJIb30BAHUEM T€OMETPUUECKUX
TEOPEM.

[Tonmp30BaThCA MpPHU3HAKAMU PABEHCTBA MPSAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOWCTBOM  MEIWAaHbl, MNPOBEAEHHOM K  THUIOTEHY3€  MOPSAMOYIOJIBHOTO
TPEYTrOJIbHUKA, B PELICHUN T€OMETPUUECKHUX 3a/1a4.

OnpenensiT MapauieIbHOCTh MOPSIMBIX € TMOMONIBIO  YIJIOB, KOTOpPBIE
oOpasyeT ¢ HUMHU cekymas. OnpenensaTh NapalieIbHOCTh MPSAMBIX C MOMOIIBIO
PaBEHCTBA PACCTOSIHUN OT TOYEK OJTHOU MPSIMOU 10 TOYEK APYrOM MPSMOM.

Pemrats 3aaun Ha KieTyaTtoi Oymare.



[IpoBOaUTH BBIUMCICHUS W HAXOJUTh YMCIIOBbIE M OYKBEHHbIE 3HAUYCHUS
VIJIOB B TEOMETPUUYECKHUX 3aJadyax C KCIOJIb30BAHHMEM CYMMBI  YTJIOB
TPEYTOJLHUKOB M MHOTI'OYT'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECCYCHNH JIBYX IMApAJUICIbHBIX TMPAMBIX CeKylled. Pemare mnpakThdeckue
3a7]a4M Ha HaXOXKJICHUE YIJIOB.

Brnamers moHATHEM T'E€OMETPUUECKOTO MECTa TOYEK. YMETh OMNPENCIISThH
OMCCEKTPUCY yIJIa U CEPEUHHBIN MEPICHIUKYIISIP K OTPE3KY KaK Fr€OMETPUUYECKUE
MeCTa TOYEK.

DopMyIUpPOBATH OMNPEICICHUS OKPYKHOCTH W Kpyra, XOpAbl U JUaMmeTpa
OKPYKHOCTH, TTOJIb30BaThCSI UX CBOMCTBAMU. Y METh IIPUMEHATH 3TH CBOMCTBA IMPHU
pEIICHUY 3a7a4.

Bnagere moHsATHEM ONKMCAaHHOW OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1meHTp. Ilonmp3oBaThes ¢akTamMu O TOM, YTO OHUCCEKTPHCHI YIJIOB
TPEYroJIbHUKA IIEPECEKAIOTCsl B OJHOM TOYKE, MU O TOM, YTO CEPEAUHHBIC
MEPIECHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOYKE.

Brnanets moHsTHEM KacaTeIbHOW K OKPY>KHOCTH, IMOJIb30BATHCA TEOPEMOU O
MEPIECHANKYJISIPHOCTH KaCaTeJIbHON U painyca, IPOBEAEHHOIO K TOUKE KACAHMUSI.

[Tosb30BaThHCS MPOCTEUIIMMU TEOMETPUUECKUMU HEPABEHCTBAMH, IIOHUMATh
MX MPAKTUYECKUN CMBICII.

[IpoBOANTH OCHOBHBIE TEOMETPUYECKUE TOCTPOCHUS C MIOMOIIBIO IUPKYJIS U
JIMHEWKHU.

[IpeameTHbIE pE3yJabTAaThl OCBOEHUS MPOrpaMMbl YYEOHOro Kypca K KOHILY
oOyueHus B 8 kiacce:

Pacno3HaBaTh OCHOBHBIE BHUIBI YETBIPEXYTOJBHHUKOB, WX JJEMEHTBHI,
II0JIb30BATHCS X CBOMCTBAMU IIPU PEILIEHUU T'€OMETPUYECKUX 3a1a4.

[IpuMeHATh CBOKCTBA TOYKM NEPECEUECHHs] MEIHWAH TPEYroJIbHMKA (LEHTpa
Macc) B PEIICHUH 3a]1ay.

Bianers nmoHsTHEM cpeaHEeN JIMHUU TPEYTOJIbHUKA U TpaIleiU, IPUMEHATh
MX CBOMCTBA NIPHU PELIEHUM TeOMETpUUYecKuxX 3anad. llomp3oBaTbecsi Teopemon
dasieca ¥ TEOPEMOM O MPOIOPLUOHAIBHBIX OTPE3KAX, IPUMEHATh UX I PELLCHHUS
IIPAKTUYECKUX 3a/1a4.

[IpuMeHATh  OpHU3HAKU  TOJOOMS  TPEYroJIbHUKOB B PELICHUH
r€OMETPUYECKUX 3a/1a4.

[Tonb3oBaTbea Teopemoil Iludaropa ans pemeHuss reoMeTpUYEecKUX H
MpakTU4eCKuX 3anad. CTpPOUTh MaTEMATHYECKYK) MOJENIb B IPAKTUYECKHUX
3a/1a4ax, CaMOCTOSTENBHO AENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JUTUHBI.

Brnaners mnoHATHSAMUM CHHYCa, KOCHMHyCa M TaHI€HCAa OCTPOro yria
IIPSAAMOYTOJIBHOTO TpeyroibHuKa. [101630BaThCs ITUMM MOHATHAMU I PEIICHUS
IIPAKTUYECKUX 3a/1a4.

Boruncnsate (pa3auuHbIME CIIOCOOaMM) IUIONIAb TPEYTrOJIbHUKA U TUIOIIA TN

MHOTOYTOJIBHBIX (GUryp (MOJB3YsCh, T€ HEOOXOAHWMO, KaJbKYJISITOPOM).

IIprMeHATh MOTyYEeHHBIE YMEHHMS B IIPAKTUYECKUX 3a1a49aX.

Brnaners NMOHATHSAMM BIMCAaHHOIO M LEHTPAIBHOIO YIJiA, HCIIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, YIJIaX MEXIy XOpJaMHU (CEKYIIHMH) U yIiie MEXIY
KacaTeJIbHOM U XOPJIOU MPU PELIEHUHA FT€OMETPUYECKUX 3a1a4.



Brnageth moHATHEM ONMHUCAHHOTO YETHIPEXYTOJbHUKA, TIPUMEHSATh CBOWCTBA
OIMKMCAaHHOTO YETHIPEXYTOJILHUKA MPHU PEIICHUH 3a]1a4.

[TpuMeHsITh MOTyYCHHBIC 3HAHUS Ha MPAKTUKE — CTPOUTH MAaTEMaTHUECKHE
MOJICJIH JIJIS 3a/1a4 peajbHOU KU3HU U MPOBOUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TpPUMEHEHHEM TOJ00Ws W TPUTOHOMETpUU (TIONB3YSICh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

[IpeameTHBIC pE3yabTAaThl OCBOCHHUS TMPOTPaMMBl YYEOHOTO Kypca K KOHITY
oOydeHus B 9 Kiacce:

3HaTh TPUTOHOMETPUYECKHE (GYHKIUUA OCTPBIX VYIJIOB, HAXOOUTh C HX
MOMOILBIO PAa3JIMYHBbIE 3JIEMEHTHI MPSMOYTOJIBHOIO TPEYTroJbHUKA («pEIICHHE
MPSIMOYTOJIHBIX TPEYTOJILHUKOBY ). HaxoauTh (C MOMOIIBIO0 KaTbKYJIATOPA) AJIUHbI
Y YTJIbI JUTsl HETAOJMUYHBIX 3HAYEHUH.

[Tonb3oBaThesa popMyiaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXAECTBOM IS HAXOXJICHUS COOTHOIIEHUN MEXAY TPUTOHOMETPUUYECKUMU
BEJINYMHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JIJISI HAXOKJICHUS Pa3IUYHbIX
DJIIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYrOoJbHUKOBY), MPUMEHATh HX TMPH
pPELIEHUH T€OMETPUUYECKUX 3a/1a4.

Brnanerr nmoHsTUSIMEH  mipeoOpa3zoBaHMs  MOAOOUSI, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX (puryp. [Tonp30BaThCs CBOMCTBAMH MOI00US MPOU3BOJIBHBIX
buryp, ymeThb BBIYUCIATH JJIMHBI W HAXOJIWUTh YTJbl Y NOAOOHBIX Quryp.
[IpuMeHsATh CBOMCTBa MOAO0MS B MPAKTUYECKUX 3ajadax. YMEThb HPUBOIUTH
IpUMEPHI TOJI0OHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[lonb3oBaTbcd TeOpeMaMH O MPOU3BEICHHH OTPE3KOB  XOpH, O
MIPOU3BEACHUU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30oBaThCs BEKTOpaMH, MOHUMATh MX T€OMETPUUECKUN W (PU3MUECKHM

CMBICJI, IPUMEHSTh UX B PEHICHUH F€OMETPUUYECKUX M (PU3MYECKUX 3aaad.

[IpuMeHSTh CKaJSIPHOE MPOU3BEACHUE BEKTOPOB JJISI HAXOXKIACHUS JJIUH U

YTJIOB.

[Tonp30BaThCs METOAOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHATH €ro B
pELIEHNH T€OMETPUUYECKUX U MPAKTUYECKHUX 3a7ay.

Brnaners MOHATUSMH MPAaBUIBLHOTO MHOTOYTOJIbHUKA, JJIUHBI OKPY>KHOCTH,
JUTUHBI TyTU OKPY>KHOCTH U PaJMaHHON MEpbl yIjia, YMETh BBIYUCIISATH IUIOIIA]Ib
Kpyra u ero yacted. [I[puMeHsTh MoayuyeHHbIC YMEHHS B MIPAKTUUECKUX 3a/1auax.

Haxonuth ocu (WM LEHTPBI) CUMMETPUU (UTYp, MPUMEHATH IBUKEHUS
MJIOCKOCTH B MPOCTEHUIINX CITydasix.

[IpuMeHsTh MOMydeHHBbIC 3HAHUSI HA TIPAKTUKE — CTPOUTH MaTEMaTHUYECKHE
MOJIEJH ISl 3a/1a4 PEAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TPUMEHEHHEM TOA00UsI W TPUTOHOMETPUYECKUX (PYHKIUN (TIOJB3YACH, TC
HEO0OXO0IMMO, KaJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
HanmMeHoBanue KomngectB | OCHOBHOE coJiep KaHKe OcHOBHBIE BUIBI AEATEIBHOCTH O0yYaIOLIUXCA
pazzena (TeMbl) Kypca | 0 4acoB
[Ipocrenmme 14 [Ipocrenmmue DopMyJTUPOBATH OCHOBHBIC ITOHATHS U ONIPEIEIICHHUS.
r€OMETPUYECKUE reOMeTpUYECKUe OOBEKTHI. Pacno3HaBaTh W3y4eHHbIEC T€OMETPUUECKUE (PUTYPHI,
burypsl u ux MHOroyronbHuK, JIOMaHas. | ONpeAeJATh UX B3aUMHOE PACIIOJI0KEHUE, BBINOJIHATH
cBorcTBa. Mzmepenue CMEXHBIE M BEPTUKAIBHBIE | YEPTEXK MO YCIOBHUIO 3a]1a4U.
r€OMETPUYECKHUX YTJIBI. IIpoBoaUTH ITpOCTENIINE TOCTPOECHUS C TOMOIIBIO
BEJIMYUH Paborta ¢ npocreimmu HUAPKYJISI U TUHEUKH.
YepTeKamu. HN3mepsATh TMHENHBIE U YTJIOBBIE BEINYNHBI
N3mepenne JIMHEVHBIX U TFE€OMETPUUYECKUX U MPAKTUYECKUX OOBEKTOB.
YTJIOBBIX BEJIUYUH, OnpenessiTh «Ha I1a3» pa3Mepbl pealbHbIX 00BEKTOB,
BBIYHUCJICHUE OTPE3KOB U NPOBOIMTH TPYOYI0 OLIEHKY X Pa3MEPOB.
yIJI0B Pemarhb 3a1aun Ha BBIYKMCIICHUE JUIMH OTPE3KOB U
BEJINYVH YIJIOB.
Pemathb 3a1aun Ha B3aMMHOE PACIIOJIOKEHUE
reOMEeTpUYECKUX (uUryp.
IIpoBoauTh KiaccU(PUKALUIO YIIIOB, BBIYHCIAATD
JIMHEWHBIE U YTIJIOBBIE BEJIMYNHBI, IPOBOAUTH
HEO0OXOIMMBbIE JOKA3aTEIbHbIE PACCYKICHHUS.
3HAKOMHMTBHCS ¢ HCTOPHEH PA3BUTHUS TEOMETPUHI
TpeyronbHuKN 22 [TonsaTHE O paBHBIX Pacno3naBaTh napsl paBHBIX TPEYTOJIBHUKOB HA TOTOBBIX

TPEYTOJIbHUKAX U
NEPBUYHBIC TTPEICTABICHUS
0 paBHBIX purypax. Tpu
IpU3HaKa paBeHCTBA

TPCYT'OJIbHUKOB.

yepTexkax (C yka3aHHeM MPU3HAKOB)

BoiBoauTh ciieicTBUS (PAaBEHCTB COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.
DopMyJTHPOBATH ONPEACICHUS: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, MPSIMOYTOJILHOTO, PABHOOEPEHHOTO,




[Ipu3Haku paBeHCTBA
IPSAMOYTOJIbHBIX
TPEYroJabHUKOB. CBOMCTBO
MeJIMaHbl MPSMOYTOJIBHOTO
TPEYTOJIbHUKA, IPOBEIEHHOU
K TUIIOTEHY3E.
PaBHoGenpeHHbIE U
PaBHOCTOPOHHUE
TpeyroyibHUKU. [Ipu3Haku u
CBOMCTBa paBHOOEIPEHHOTO
TPEYTOJIbHUKA.
Hepasencrtsa B reomerpun.
[IpssMOyTOJNIBHBIM
TPEYTOJILHUK C YrioM B 30[]

PAaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BHICOTHI,
MeJIMaHbl TPEYTOJIbHUKA; CEPEAUHHOIO MEPIICHANKYIISIpa
OTpe3Ka; IEPUMETPA TPEYTOJIbHHUKA.

DopMyJIMPOBATH CBOMCTBA U IPU3HAKU
PaBHOOEAPEHHOTO TPEYTOJbHUKA.

CrpouTh yepTexy, pemaTh 3a1a4M C TOMOLIBIO
HAaxO0KJICHUS PaBHBIX TPEYTOJIbHUKOB.

IIprMeHATH IPU3HAKK PABEHCTBA NPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB B 3a7a4ax.

Hcnoab3oBath UM POBBIE PECYPCHI I HCCIEI0BAHUSA
CBOWCTB U3y4aeMbIX (UTYD.

3HAKOMMTBHCH ¢ UCTOPHEH PA3BUTHS TEOMETPHH .

[TapaiutenbHbie
IpsIMBIE, CyMMa YTJIOB
TPEYroJIbHUKA

14

[TapannenbHbIe NpsIMBIE, UX
cBoiicTBa. Hakpect
JeXkKalme, COOTBETCTBEHHBIE
Y OTHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE TIPU
NIEPECECUEHNH MTAPATIIETBHBIX
IPSIMBIX CEKYIIEH).

[Tpu3Hak nmapanieabHOCTH
OPSIMBIX Yepe3 paBEHCTBO
PACCTOSHUN OT TOYEK OJJHOM
PSIMOM O BTOPOU MPSIMOU.
CyMMma yriioB TpeyrojibHHUKa.
Bremnue yribl
TPEYTrOJbHUKA

DopMyJTHPOBATH MOHATHE TAPAIIIEIBHBIX NPSIMBIX,
HAXOAUTH IIPAKTUYECKUE ITPUMEPBI.

N3yuath cBoiiCTBa YIJIOB, 00pa30BaHHBIX MIPH
NIEPECEUEHNH MTAPAIIIENBHBIX MPAMBIX CEKYILIEH.
IIpoBoauTh A0Ka3aTEILCTBA NTAPATUIEIIBHOCTH IBYX
IOPSIMBIX C TOMOILIBIO YTJIOB, 00Pa30BaHHBIX NMPU
NIEPECEUEHNH ITUX MPSAMBIX TPETHEN MTPSAMOM.
BbpI4uCasiTh CyMMYy YIJIOB TPEYTOJIBHUKA U
MHOT'OYT'OJIbHUKA.

HaxoauTh yucioBble 1 OYKBEHHbIE 3HAYEHUS YTJIOB B
r€OMETPUYECKHX 3a1a4aX C UCIIOJIB30BAHUEM TEOPEM O
CyMME yIJIOB TPEYIOJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHUTBCS € HCTOPHUEH Pa3BUTHUS TEOMETPUN




OKpY>KHOCTb U KPYT.
['eomerpuueckue
MOCTPOECHUS

14

OKpy>XHOCTb, XOpJa !
JMaMeTp UX CBOMCTBA.

KacarenbHas K OKPY’KHOCTH.

OKpy»XHOCTb, BOMCAaHHAs B
yTOJ1.

[Tonstue o 'MT,
MIPUMEHEHUE B 3a/1a4aXx.
buccekrpuca u cepeTMHHBIN
MIEPIICHIUKYJISAP Kak
F€OMETPUYECKUE MECTA
TOYEK.

OKpyXHOCTb, OIMCAHHAS
OKOJIO TPEYTOJIbHHUKA.
OKpy»XHOCTb, BOMCAaHHAs B
TPEYTOJIbHUK.
[Ipocreiimmue 3amaun Ha
IIOCTPOCHUE

Ilonsitue o I'MT,
MPUMEHEHHE B 3a/1a4ax.
buccekrpuca u cepeTMHHBIN
NEPHEHIUKYJIIAP Kak
FeOMETPUYECKUE MECTA
TOYEK.

OKpy>XHOCTb, OIMCAaHHAS
OKOJIO TPEYTOJIbHHUKA.
OKpy»XHOCTb, BOMCAaHHAsI B
TPEYTOJIbHUK.
IIpocreiimue 3a1aun Ha

DopMyJTHPOBATH ONPeIeJICHUN: OKPYKHOCTH, XOPbI,
JIMaMeTpa U KacaTelIbHOU K OKpykHOCTH. U3ydaTh nx
CBOWCTBA, IPU3HAKU, CTPOUTH YEPTEXKHU.
HccaenoBatb, B TOM YHCIIE MCOJIb3YH HU(PPOBHIE
pecypcebl: OKPY>KHOCTb, BIUCAHHYIO B YTOJI; LEHTP
OKPYHOCTH, BIIHICAHHOW B yTOJI; PABEHCTBO OTPE3KOB
kacatenbHbIX. Ucnmoibn3oBath MeTox I MT mia
JI0OKa3aTeIbCTBA TEOPEM O MEePEeCceUCHUN OUCCEKTPHUC YTIIOB
TPEYTrOJIbHUKA U CEPEINHHBIX NEPIICHAUKYIIIPOB K
CTOpPOHAM TPEYrojabHHUKA ¢ momoIiso [ MT.
OBJ1aieBaTh NOHATUSAMU BIIMCAHHOW U ONMCAHHOU
OKPYHOCTEMN TPEYTOJbHUKA, HAXOAUTH [IEHTPHI ITUX
OKPYKHOCTEM.

PemiaTe OCHOBHBIE 32/1a4M HA IOCTPOCHME: YIJIA,
PaBHOT'O TAHHOMY; CEPEAUHHOIO NEPIICHINKYISAPa
JAHHOTO OTPE3KA; NPSIMOU, MPOXOIALLIEH Yepe3 JaHHYIO
TOYKY U NEPIECHIUKYISAPHON TaHHOU NIPSMOM;
OMCCEKTPUCHI JAHHOTO yTJia; TPEYTOJILHUKOB 10
PAa3JIUYHBIM JIEMEHTAM.

3HAKOMMTBHCS ¢ HCTOPHEH PA3BUTHUS T€OMETPUU




ITOCTPOCHUC

[ToBTOpEHUE, 4 [ToBTOopenue u 0600meHne | PemaThs 3aqaum Ha NOBTOPEHUE, MILTIOCTPUPYIOIINE
0000111eH1e 3HAaHU N OCHOBHBIX MOHATHUH U CBSI3U MEXIY Pa3IMYHBIMU YaCTSIMHU Kypca
METOJIOB Kypca 7 Kiacca
OBUIEE 68
KOJIMYECTBO
YACOB IIO

[TPOIT PAMME







OEJAEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA» B 7-9 KITACCAX

MNOACHUTEJIBHAS 3AIINCKA

B coBpeMeHHOM 1IM(POBOM MHpE BEPOSTHOCTh U CTATUCTUKA IPUOOPETAIOT
BCE OOJBIIYI0 3HAUMMOCTh, KaK C TOUKH 3PEHUSI NPAKTUUECKUX MPUIIOKEHHUM, TaK
U UX pOJIM B 00pa30BaHUU, HEOOXOJUMOM KaXKAOMY 4esioBeKy. Bo3pacraeT uucio
npogeccuil, pu OBIAJACHUN KOTOPBIMH TpeOyeTcst Xxopolasi 6a30Basi MOJArOTOBKA
B 00JacTu BEpPOATHOCTM U CTATUCTUKW, Takas IIOATOTOBKA Ba)KHA IS
IIPOJOJKEHUS 00pa30BaHUs U IJIs1 yCIEIHON NpOo(heCCHOHATBHON Kapbephl.

Kaxxapiif uenoBek MOCTOSIHHO MPUHUMAET PEIICHUS Ha OCHOBE MMEIOIIUXCS

y HEro MJaHHbIX. A Ui O0OOCHOBAHHOTO TPHUHSTUS PEUICHUS B YCIOBHUSX
HEeJOCTaTKa WU K30bITKa WH(OpPMAlNUKM HEOOXOAMMO B TOM YHCIE XOPOIIO
c(OpMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIIJICHHE.
NMeHHO MO3TOMY OCTPO BCTaja HEOOXOAUMOCTh CPOPMHUPOBATH Yy OOyUAIOITUXCS
(YHKIIMOHAJIBHYIO TPAaMOTHOCTb, BKJIIOUAIOIIYIO B c€051 B KAUE€CTBE HEOThEMIIEMOM
COCTaBJSIIOLIEH  yMEHHME BOCIPUHUMAaTb M  KPUTHYECKH  aHAJIU3HPOBAThH
uHpOpMaIlMIO,  MPEACTABICHHYI0 B  pa3iMuHbIX  (opMmMax, IMOHHUMATh
BEPOATHOCTHBI XapaKTep MHOTHUX pEabHbIX IPOLECCOB U 3aBUCHUMOCTEH,
IPOU3BOJUTH MPOCTENUIINE BEPOSITHOCTHBIE PACUETHI.

3HAaKOMCTBO B yueOHOM Kypce ¢ OCHOBHBIMU IIPUHLIUIIAMHU cOOpa, aHaI13a U
NPECTaBICHUS JaHHBIX W3 Pa3iIHuHBIX cep KU3HU 00IIecTBa M ToCyAapCTBa
npuoOuiaeT oOydammmxcsa K OOLIECTBEHHbIM UHTepecaMm. I3ydeHHne OCHOB
KOMOMHATOPUKH Pa3BHUBAET HABBIKM OpPTaHHU3aIlMH Tepedopa M mojacyéra 4Jucia
BapHAHTOB, B TOM YHCJIE B MPUKJIAIHBIX 3a/1adaX. 3HAKOMCTBO C OCHOBAaMHU TEOPUHU
rpadoB co31aéT MaTeMaTuueckuil PyHaaMeHT A1 GOpMUPOBAHUS KOMIIETEHIINMN B
o0nacTu UHPOPMATUKHU U HUPPOBBIX TeXHOJOTHH. [Ipy M3yyeHUH CTATUCTHKU U
BEPOSITHOCTH 00OTallaloTCsl MPEACTaBICHUA OOyYaroluXxcsi O COBPEMEHHOMU
KapTUHE MHpa M METOJaXx €ro HCCieloBaHus, (OpMHUpYyeTCs MOHUMaHHE POJIH
CTaTUCTUKU KaK MCTOYHUKA COIMAIbHO 3HAYMMON MH(GOPMALIMU U 3aKJIaJbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHHUSL.

B cooTBeTcTBUM € NaHHBIMM LENSIMU B CTPYKTYpE IPOrpaMMbl y4yeOHOTO
Kypca «BeposSTHOCTbh U CTaTHUCTUKA» OCHOBHOTO OOIIEro 00pa30BaHUs BbIJICICHbI
CIIEyIOIne Cco/epKaTeabHO-MeToanueckie JuHuu: «lIpencraBienue NaHHBIX U
omucaTeNbHAs CTaTHCTHKA», «BeposSTHOCTBY, «DIeMeHTh KOMOMHATOPUKH,
«BBenenue B Teoputo rpadony.

Copmepxanne suHMH  «lIpeacraBieHne JNaHHBIX ©  OMHCATEIbHAs
CTaTUCTUKA» CIY)KHUT OCHOBOM misi (OPMHUPOBAHHUS HABBIKOB PabOTHI C
uHpOpMaIlMell: OT YTEHUS W WHTEepIpeTanud WHGOpMAIUH, MPEICTaBICHHON B
TabnMiax, Ha AuarpamMmmax M rpadukax, 10 cOopa, MpeACTaBICHUS U aHAIM3a
JaHHBIX C  HCIOJIb30BAHMEMCTATUCTHYECKUX  XapaKTEPUCTHUK CPEOHUX U
pacceuBanus. PabGoTtas ¢ JaHHbIMH, oOOydarolluecss ydaTcs CUYUTBIBaTb U
UHTEPIPETUPOBAaTh JIaHHbIE, BBIIBUTATh, AapPryMEHTHPOBaTh U KPUTHUKOBATh
OpOCTEHIIMe TUIMOTE3bl, pPa3MbIIUIATE Hax  (aKTOpaMHu, BBI3BIBAIOIIMMU
U3MEHYMBOCTb, M OILICHMBATh WX BJIMSHHE HA paccMaTpuWBaeMble BEJIUYMHBI U
IIPOLIECCHI.



NHTYyNTHBHOE MpPENCTAaBIEHUE O CIIy4YalHOM M3MEHYMBOCTH, MCCIIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHUMN CTAHOBUTCA MOTHUBUPYIOLIEM OCHOBOW JUIA
M3y4YEeHUS TEOPUM BEPOSTHOCTEW. bosblioe 3HAaUY€HHME HUMEIOT IPAKTUYECKUE
3a71aHusl, B YACTHOCTH OMBITHI C KJIIACCUYECKUMU BEPOSITHOCTHBIMU MO/ICIISIMHU.
[ToHsATHE BEpOSATHOCTU BBOJUTCS KaK Mepa MpaBaoIofo0us CIydaitHOTO COOBITHSI.
[Ipn wu3ydeHun ydyeOHOTro Kypca oOydaromuecs 3HAKOMSTCS C IPOCTEHIITMMU
METOJIaMH  BBIYMCIICHUSI BEPOSITHOCTEM B  CIYYalHBIX OKCIIEPUMEHTax C
PaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU HCXOJAMH, BEPOSITHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMH CTaBUTh W peIIaTh Oojiee CIIOXKHBIE 3amaud. B ydeOHbBIH Kypc
BXOJST HAYaJIbHbIC MPEACTABICHUS O CIyYalHBIX BEIMYMHAX U MX YHUCIOBBIX
XapaKTepUCTUKAX.

B pamMkax y4eOHOTO Kypca OCYIIECTBIISIETCSI 3HAKOMCTBO OOYYAIOIIUXCS C
MHO>KECTBAaMU M OCHOBHBIMHU OTIEpALUSIMUA HaJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEphl IPUMEHEHUS I PEUICHUs 3ajJlad, a TaKXKE€ HCMOJb30BaHUS B JIPYTHUX
MaTeMaTHYECKUX Kypcax U YUeOHBIX MpeaMeTax.

B 7-9 knaccax usydaercsi yueOHbIN Kypc «BeposiTHOCTh M CTaTUCTHKA», B
KOTOpBIM  BxonmaT pasgensl: «lIpencraBieHue JaHHBIX W ONKcCaTENIbHAas
CTaTUCTHKa», «BeposSTHOCTB», «DIeMEHThl KOMOWHATOpukn», «BBeaeHue B
Teopuro TpadoBy.

OO61iee 4yuCIO YacoB, PEKOMEHIOBAHHBIX MJIsI M3Y4YEHHUs y4eOHOTO Kypca
«BeposTHOCTB U cTaTucTHKay, — 102 vaca: B 7 kitacce — 34 vaca (1 gac B Henento),
B 8 kiacce — 34 gaca (1 gac B Heeno), B 9 kinacce — 34 gaca (1 gac B Heemio).

COIJEPKAHUE OBYUEHUSA
7 KUIIACC

[IpencraBiieHre JaHHBIX B BUJIe TaOJIUII, AMarpaMm, rpadukoB. 3aroaIHEHUE
TaOJuIl, YTEHHWE W TOCTPOCHHUE JUarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpyroBbix). UreHne rpaukoB peanbHbIX mpoleccoB. M3pneuenune mHpopmanum
U3 IarpaMm | TaOJIuIl, UCTIOJIb30BAHUE U UHTEPIPETALINS IaHHBIX.

OmnwucarenpHas CTaTHCTHUKA: cpegHee apudmMeThyeckoe, MeJIuaHa, pa3Max,
HauOoblllee M HauMEHbIlIee 3HA4eHHs Habopa YHMCIIOBBIX JaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

CrnydaliHBIN SKCIIEpUMEHT (OTBIT) U Ciiy4daiiHoe coOwiTHe. BeposTHOCTh u

yacTtoTa. Pojb MajoBEpOSITHBIX M MPAKTUYECKU TOCTOBEPHBIX COOBITUN B MPUPOJIE
U B oO1ectBe. MoHeTa M UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEN.
I'pad, BepumHa, pedpo. Crenenb BepmuHbl. Yucno pédbep u cymmapHasi CTETeHb
BepuinH. [IpencraBnenue o cBaszHoctu rpada. Lenu m uumkiel. Ilytu B rpadax.
O6xon rpada (sinepoB myTth). IlpencraBieHue 00 OpUEHTHPOBAHHOM Trpade.
Pemienue 3a1au ¢ momoiibio rpados.

8 KJIACC

[IpencrapiieHre TaHHBIX B BUJE TAOJIHII, THArpaMM, rpadHuKOB.

MHOXXECTBO, 2JIEMEHT MHOKECTBa, NOAMHOXecTBO. Omepanuu HaJ
MHOKECTBaMU: OOBEIMHEHHUE, TepeceucHue, nomnojHeHne. CBoHCTBa omepaiui
HaJl MHOXECTBAMM: II€PEMECTUTEIbHOE, COUYeTaTeIbHOE, pacHpeaeIuTeNbHOE,



BKItoueHus. Mcmonb3oBaHue rpaduuyecKkoro MpPEACTaBICHUS MHOXKECTB IS
OTKCAHUs PEeaJbHBIX MPOIIECCOB U SIBJICHUMN, TIPU PELICHUH 3a7a4.

N3mepenue paccenBaHus JaHHBIX. JlUcrepcust U CTaHAAPTHOE OTKIOHEHUE
YHCJIOBBIX HA0OPOB. JlnarpamMma paccenBaHus.

DOnemMeHTapHble COOBITHUSA CiydailHOro omelta. CiydaiiHble COOBITHS.
BepositHoct  coObITui. OmnbITEI ¢ PaBHOBO3MOXHBIMU — AJIEMEHTapPHBIMU
coOpiTussMU. CirydaiiHbIil BBIOOp. CBSI3b MEXy MAJOBEPOSTHBIMU U MPAKTUUYECKU
JIOCTOBEPHBIMHU COOBITUSIMU B IPUPO/JIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa JEpeBbEB: €IMHCTBEHHOCTb IIYTH, CYLIECTBOBaHHE BUCSYEH
BEPILKHBI, CBSA3b MEXKIY YUCIOM BEpIINH U yucioM péodep. [IpaBuino ymHOKEHUSI.
Pemenue 3amau ¢ moMorisbio rpados.

[IpotuBononoxueie coObiTusd. Juarpamma Oiiniepa. OObeAUMHEHUE H
nepeceyeHne coObiTuii. HecoBmecTHbie  coObiTusi. @Dopmyna  CIOKEHHUSA
BEPOSAATHOCTEW. YCIIOBHAs BEpOATHOCTh. IIpaBuno ymHoOxkeHus. HeszaBucumeble
cobwitus. IlpencraBnenue sKkcmepuMeHTa B BHJAE JAepeBa. Pemienue 3agad Ha
HaX0XJIEHUE BEPOSATHOCTEH C IOMOILNBIO JE€peBa CIy4ailHOro SKCIEPUMEHTA,
nurarpamm Jitiepa.

9 KIIACC

[IpencraBnenre JaHHBIX B BHUAE TaOnul, JuarpamM, TIpaduKoOB,
MHTEpIIpeTalys JaHHbIX. YTEeHHE U MOCTpOeHUe TabJIUL, TuarpaMm, rpaguKoB 1o
pEeaIbHbIM JAHHBIM.

[TepectanoBku u pakropuan. CoueTanus U YUCIO coueTaHUU. TpeyroabHUK
[Tackains. Pemenue 3a1a4 ¢ MCHOJIb30BaHUEM KOMOMHATOPUKH.

I'eomerpuyeckas BeposITHOCTb. CiydyallHbI BBIOOp TOYKH M3 (DUTYpHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IYT'H OKPYKHOCTH.

UcnbiTanne. Ycnex m Heygmada. Cepusi HCHOBITAHWM 1O NEPBOTO yCIEXa.

Cepust ucnbiTanuii bepHymiu. BepodaTHOCTH cOOBITUH B CEPUM HUCHBITAHUN
bepnyn.
CnydailHas BeJMYMHA U paclpelesieHue BeposiTHOCTEH. MareMarndeckoe
oXXumanue U gucrepcus. Ilpumepbl  MaTeMaTM4eCKOro  OXKHMAAHUA KAk
TEOPETUYECKOIO0 CPEIHEr0 3HA4YEHUs BEJIIMYMHBL. MareMaThudeckoe OXUIAaHHUE U
JIUCIIEPCHs  CIyYalHOW BEJIIMYMHBI «YHUCIO YCIEXOB B CEPUM HCIIBITAHUU
bepnym».

[TonsiTue o 3akoHe OosbIMX yucen. M3MepeHne BeposTHOCTEH ¢ MOMOUIBIO
yacToT. Ponb 1 3HaUeHHe 3aK0Ha OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.

INMPEAMETHBIE PE3YJIBTATBI

IlIpeomemmnvie pe3ynbmamovl 0CE0CHUA RNPOZPAMMbBL Y4eOHO20 Kypca K
KoHUy o0yuenusn ¢ 7 Kaacce:.

UutaTe wuHQpOpMAIMIO, TPEJACTABICHHYIO B Ta0iuIlaX, Ha JuarpaMmmax,
MPEACTABIATh JAaHHBIE B BHUJAE TaOJNHIl, CTPOUTH AHArpaMMBbI (CTOJOMKOBBIC
(cronbuatkie) ¥ KpyroBbi€) IO MacCUBaM 3HAYEHUH.

OnuceiBaTh U UHTEPIPETUPOBATH PEATIbHBIE YHCIIOBBIC TaHHBIE, TPEICTABICHHBIC
B Ta0/MIlaX, HA AUArpamMMmax, rpadukax.



HUcnonw3oBaTh 111 ONMMCaHMS NAHHBIX CTATUCTHUYECKHE XAPAKTEPUCTUKMU:
cpenHee apupMETHYECKOEe, MeIuaHa, HauOOJbIIee W HaWMEHBIIEe 3HAYCHHUS,
pa3Max.

NmeThs mpencrtaBiieHWE O CIy4YallHOM HM3MEHUYMBOCTH Ha IIpUMEpax IIEH,
(GU3UYECKUX BEJIIMYMUH, aHTPOIOMETPUYECKUX IAHHBIX, UMETh MPEACTaBICHUE O
CTAaTUCTUYECKOW YCTOMYUBOCTH.

Ilpeomemmnvie pezyromamol 0C60eHUA RPOPAMMbBL yUeOHO20 Kypca K
KoHUy 00yuenusn ¢ 8 Kknacce:

W3Bnekats U mpeoOpazoBbiBaTh WHGOPMAIUIO, MPEACTABICHHYIO B BHJE
Tabnwi, auarpamm, rpaduKoB, MPEICTABIATh JaHHBIC B BUIC TaOIUII, JUArpaMM,
rpadukos.

OnuceIBaTh MaHHBIE C TTOMOIIBIO CTATUCTUYECKUX IMOKA3aTeNe: CpeaHux
3HAYCHHUI U Mep paccenBaHus (pa3Max, JUCIEPCUs U CTaHIAPTHOE OTKIOHEHUE).
HaxonuTh 4acTOTHI YMCIOBBIX 3HAYEHWH W YACTOTHI COOBITHH, B TOM YHUCIE TIO
pe3yibTaTaM U3MEepEeHUN U HAOIIOACHH.

HaxonuTh BEpOSTHOCTH CIydalHBIX COOBITUM B OIBITaX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUI, B TOM 4YHCIE B ONbITaX C PaBHOBO3MO>KHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Hcnonp3oBath rpaduyeckre MOJENU: JIEPEBO CIYyYaHOTO SKCIEPUMEHTA,
JTuarpaMMbl Diiiepa, YucaoBas psimasi.

OnepupoBaTh TMOHATHUSMH: MHOXECTBO, ITOAMHOKECTBO, BBITIOJHATH
omepali HajJ MHOXECTBAMH: OOBEIUHEHHE, TIEpPEeceUeHHe, JOIMOJIHEHUE,
MEPEUUCIIATH AJIEMEHTHI MHOKECTB, IPUMEHSITH CBOMCTBA MHOYKECTB.

Hcnonb3oBath rpaduyueckoe MpeACTaBICHWE MHOXKECTB U CBS3EH MEXKIY
HUMU JTISI ONTMCAHUS TIPOIIECCOB U SBJICHUM, B TOM YHCJIE TIPU PEIICHUM 3a7a4d W3
JIPYTUX YICOHBIX MPEIMETOB U KYPCOB.

Ilpeomemmnvie pe3yromamovl 0C60EHUA NPOZPAMMbBL YUEOHO20 Kypca K
KOHUy odyuenus ¢ 9 Knacce:.

W3Bnekate u mnpeoOpa3oBbiBaTh HWHGOPMAIMIO, TPEACTABICHHYIO B
pa3NUYHBIX HMCTOYHMKAX B BHJE TaONUWIl, nuarpamm, rpauKoB, MPEICTaBISATH
JIaHHBIE B BUC TaOJINII, TUarpaMM, rpaduKoB.

Pemate 3amaun opraHuW30BaHHBIM TIEpeOOpPOM BaAPUAHTOB, a TaKKe C
WCIIOJIb30BaHUEM KOMOMHATOPHBIX MPABWI U METOJIOB.

Hcnonb30BaTh onucaTenbHbIC XapaKTEPUCTUKU IS MACCHBOB YHCIIOBBIX
JTAaHHBIX, B TOM YUCJI€ CPEJIHUE 3HAYEHHUSI U MEPBl PACCEUBAHMSL.

HaxoauTk 4acTOThl 3HaUEHUN M 4aCTOTHI COOBITHS, B TOM YHCJIE MOJIB3YSICh
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUI 1 HAOIIOCHUH.

Haxonutb BEpOSTHOCTH CIIy4ailHbIX COOBITUH B M3YUYEHHBIX OMBITAX, B TOM
YHUCJIe B OINBITaX C PAaBHOBO3MOXKHBIMHU DJIEMEHTAPHBIMU COOBITHUSIMH, B CEpPHUAX
VCTIBITAHUU 10 TIEPBOTO YCIIEXA, B CEPUAX UCIIBITAHUN bepHyIu.

Nmers mnpencraBieHne O CIy4alHOW BEIIMUMHE W O PACIpEIeIICHUU
BEPOSITHOCTEN.



Nmethp mpeAcTaBieHHE O 3aKOHE OOJBIIUX YHCET KaK O MPOSBICHHUH
3aKOHOMEPHOCTH B CIIy4ailHOW M3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBIIMX YHUCEI B
MIPUPOJIC U OOIIECTBE.
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