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®denepanpHas padoyast mporpaMmMma o yueoOHomy npeamery «Martemarrkay (0a30BbIH ypPOBEHbD)
(mpeameTtHas obmacTh «MaTemaTrka 1 HHQOpMATHKaY) (J1ajee COOTBETCTBEHHO — ITPOrpaMMa 1o MaTeMa-
THKE, MaTeMAaTHKa) BKIIFOUAET MOSICHUTEIIHHYIO3AIICKY, COIep)KaHNue OOYUYCHUsI, TUIAaHHpPyEeMbIe
PE3YIbTAaThl OCBOCHUS IIPOrpaMMBbI IO MATCMATHKE, TCMATUUCCKOC IIJIAHUPOBAHUC.

IMNOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma mo MmaremaTuke Uit oOydaromuxcs 5-9  kiaccoB  pa3zpaboTaHaHa OCHOBE
dI'oC 0O0O. B mporpamme mo MareMaTHKEe YYTE€Hbl WJEM M MoJioxkeHus KoHuenuuu pa3BUTHS
MaTeMaTHueckoro oopasosanus B Poccuiickoit denepanuu.

IIpenmeroM MaTeMaTHKU —SBJSIIOTCA  (DyHAAMEHTANbHBbIE CTPYKTYpbl HAllero Mupa —
IPOCTPAHCTBEHHbIE (POPMBI M KOJIWYECTBEHHbIE OTHOIIEHHUS (OT MPOCTEHIINX, YCBAaWBAaEMBIX B
HETOCPEJCTBEHHOM OIBITE, JI0 JOCTaTOYHO CJIOXHBIX, HEOOXOAMMBIX Ui pa3BUTHS HAYYHBIX U
NPUKIAAHBIX uael). MaTemaTtuueckue 3HaHUS O0ECNeYMBAIOT IOHMMAHUE MPUHIMIIOB YCTPOMCTBA U
UCIIOJIB30BAaHUsl COBPEMEHHOM TEXHUKH, BOCIIPUATHE U UHTEPIPETALMIO COLUAIBHON, 3JKOHOMUUYECKOM,
HNOJUTUYECKOH HH(pOpMAlMU, AT BO3MOXHOCTH BBIIOJHATH PAacdy€Thl M COCTABIATH AJITOPUTMBI,
HAXOJUTh U MPUMEHATH (POPMYJIBI, BIAJETh MPAKTUYECKUMHU MPUEMAMU T€OMETPUUECKUX U3MEPEHUN U
IOCTPOCHUH, YNTaTh MHPOPMALIMIO, IPEJCTABICHHYIO B BUJE TaONUL, 1UarpaMM U rpa@ukoB, )KUTb B
YCIIOBUAX HEONPEACIEHHOCTH U IIOHUMATh BEPOSITHOCTHBIM XapakTep CIy4aiHbIX COOBITHA.

N3yuenne MmaremaTtuku GOpMHpPYET y OOYHYAIOUIMXCS MAaTeMaTHYECKHHM CTWIb MBIIIICHHUS,
IpOsi- BISIIOIIMIACS B ONMPEAEIEHHBIX YMCTBEHHBIX HaBbIKaxX. OOydalomuecsocBauBalOTTaKue MPUEMBI
U METOJbl MBIIUICHUS,KaK MHIYKIUSA U JeIyKIHs. 0000LIEHHEe M KOHKPETHU3alus, aHaJlu3 U CUHTE3,
KJaccu(uKauus W CUCTeMaTH3alHs,adcTparupoBanue 1 aHajaorus. OObeKThl MaTeMaTUYECKUX yMO3a-
KJIFOYEHUH, MTpaBUiIa UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXaHU3M JIOTMYECKUX MOCTPOEHHH, CIoco0-
CTBYIOTBBIPAOOTKE yMeHUsS (pOpMyTUpOBaTh, 0OOCHOBBIBATh U JIOKA3bIBATh CY)KJICHHS, TEMCAMBIM pa3-
BUBAIOT JIOTWYECKOE MbllUIeHHE. M3yueHne maremaTuku obOecnednBaeT OPMHUPOBAHUE AITOPUTMHU-
YECKOW KOMIIOHEHTHI MBILIUIEHUS U BOCIIMTaHUE YMEHUNAEHCTBOBATh 110 3aJaHHBIM QJIFOPUTMaM, CO -
BEPLICHCTBOBATh U3BECTHBIE HKOHCTPYUPOBATh HOBBIE. B mporecce perieHns 3a1a4 — 0CHOBOM y4eOHOH
JESATEIIbHOCTU HA YPOKaX MaTEMAaTUKH — Pa3BUBAIOTCS TBOPUYECKAsl M NPUKIJIAJHAS CTOPOHBI MBIIICHUS.
OOyueHue maTeMaTHKe Ja€T BO3MOXHOCTb Pa3BUBAaTh y OOYYAIOLIMXCS TOUHYIO, PAllMOHAIBHYIO H
UHPOPMATUBHYIO peuYb, YMEHHME OTOHMpaThb HambOoyee MOAXOJAIINE SA3BIKOBBIC, CHUMBOJIHYECKUE,
rpaduyecKkue CpeicTBa Ul BBIPAXKEHUS CYKACHUN U HarJIAAHOIO UX IPEACTaBICHUS.

IIpy wu3ydyeHMM MaTeMaTHUKU OCYILECTBIIAETCS oOOIlee 3HAKOMCTBO € METOJaMH I103HaHMS
JNEUCTBUTEIIBHOCTH, NPEACTABICHUSIMU O IPEIMETE W METOJaX MAaTeMAaTHKH, UX OTIUYHMHA OT METOIOB
JPYTUX €CTECTBEHHBIX M T'YMaHUTapHBIX HAYK, 00 0COOCHHOCTAXIIPUMEHEHUSI MaTeMAaTUKHU ISl PeILICHUS
HAy4YHBIX Y NPUKJIAIHBIX 3a/1a4.

[IpuopurteTHbIMH LENAMU OOYy4eHHS MaTemMaTuke B 5-9 Kkiaccax SBISIOTCS: (popMupoBaHHe
LHEHTPAJIBbHBIX MaTeMaTUYeCKUX MOHATUHN (YMCI0, BEIMYMHA,
reoMerpuueckas purypa, nepeMeHHas, BEpOsSTHOCTb, (DYHKI[HS), 00SCTIEUNBAIONINX PEEMCTBEHHOCTh U
MEPCIIEKTHBHOCTh MATEMATUYECKOTO 00pa30BaHUs 00YJArOIIHXCS;

MOJIBe/ICHUE OOYYaIOIIMXCSl Ha JIOCTYIHOM JJisi HHUX YpPOBHE K OCO3HAaHUIO B3aUMOCBSI3U
MaTeMaTUKd H OKPY)KAIOIEro MHpa, I[OHMMaHHE MaTeMaTHUKHd KaK YacTH oOIled KyJbTyphl
YeJI0BEYECTBA;

pa3BUTHE HHTEIUIEKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOy4arommxcs, MO3HaBaTEIbHOMN
AKTUBHOCTH, UCCIIEJIOBATEILCKUX YMEHHMM, KPUTHUYHOCTH MBILIUICHUS, HHTEpeca K HU3YUYECHHUIO
MaTEMAaTUKU;

dbopmupoBanne (QYHKIIMOHATHHOW MaTeMaTUYeCKOW TpPaMOTHOCTH: YMEHHUsS pPAaclo3HABaTh
MMPOSABJICHUSA MATEMATUICCKUX HOHHTI/IP'I, OGLCKTOB u 3aKOHOMepHOCTeﬁ B PCAJIbHBIX XU3HCHHBIX
CUTyallMsiX M TpPU HU3YYCHHH JPYIHX Yy4eOHBIX TPEIMETOB, MPOSABICHUS 3aBUCHUMOCTEH U
3aKOHOM€pHOCTeﬁ, (I)OpMy.HI/IpOBaTL HX Ha A3bIKC MATEMATUKHU H CO34aBaTb MAaTCMAaTHU4YCCKUEC MOACIIN,
INPUMEHSTh OCBOCHHBII MaTeMaTHUECKHH ammapar JJis pelieHUs MPaKTUKO-OpPUEHTHUPOBAHHBIX 33/1ad,
HHTCPHIPCTUPOBATL U OUCHUBATDL IMOJIYYCHHBIC PC3YJIbTATHI.

OCHOBHBIE JIMHUM COJIEP’KaHUS MporpaMMbl IO MareMatuke B 5-9 kinaccax: «Yucna u
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BBIYUCIICHHS», «AnreOpa» («AnreOpanveckue BBIpOKEHUS», «YPaBHEHHUS W HEPABEHCTBAY),
«DynkunY, «I'eomerpus» («I'eomeTpudeckue GUrypsl 1 UX CBOUCTBAY,

«M3MepeHre reoMeTpUueCcKUX BEJIMYUHY), «BeposTHOCTh U cTaTUCTUKay. J[aHHbIe JIMHUN Pa3BUBAIOTCS
napajieNibHO, KaX/1as B COOTBETCTBUU C COOCTBEHHOW JIOTMKOHM, OJHAKO HE HE3aBUCHMO OJHA OT
JIPYroM, a B TECHOM KOHTAKTE Y B3aUMOJICUCTBUU.

Conepxanue mporpaMMbl IO  MaTeMaTHKE, paclpeieléHHOe 10 ToAaM  O0y4eHHs,
CTPYKTYpUPOBAaHO TaKHUM o0Opa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPUHIMIHAIBHBEIM BOIpOCaM
oOydaromuecs: oOpamaniuch HEOJHOKPATHO, YTOOBI OBJIAJICHHE MATEMATUYECKUMHU TMOHITHSIMH H
HaBbIKAMHU OCYILECTBISUIOCH TMOCHEAOBATEIbHO W MOCTYyHaTeNbHO, C COOJIOJEHHEM MNpUHIUIA
MIPEEMCTBEHHOCTH, & HOBBIC 3HAHUS BKJIFOYAIUCH B OOMIYIO CHCTEMY MAaTEMaTHYECKUX IMPEIACTaBICHUIMA
o0ydJaronuxcs, pacmupsis U yriayosss e€, 00pa3ys IpOYHbIe MHOKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO martemaTHka sBIseTCS 00s3aTEIbHBIM y4EOHBIM MPEAMETOM Ha
YpOBHE OCHOBHOTO o0Omiero oOpaszoBanms. B 5-9 kmaccax Marematwka TPaaWIIMOHHO HM3ydaeTcs B
paMKax ClIeyIoIuX y4eOHbIX KypcoOB: B 5—6 Ki1accax — Kypca
«Matematuka», B 7-9 kmaccax — KypcoB «AunreOpa» (BKIOYas 3JIEMEHTHl CTaTUCTUKA M TEOPHUU
BeposiTHOCTeH) U «['eomeTpusi». [Iporpammoii mo MaTreMaTHKe BBOAMTCS CAMOCTOSITEIBHBIN YUCOHBIN
Kypc «BeposiTHOCTh U CTATUCTHKA.

OO6miee 4mMCI0O YacoB, PEKOMEHIOBAHHBIX MJIs M3y4YeHUS MaTeMaTUKH (0a30BBI ypOBEHb) Ha
YpOBHE OCHOBHOT'O 001Iero obpaszoBanus, — 952 waca: B 5 kiacce — 170 gacoB (5 4acoB B HEJENIO),
B 6 kitacce — 170 yacoB (5 yacoB B Heneno), B 7 kiacce —204 vaca (6 yacoB B Heneno), B 8 kiacce — 204
yaca (6 gacoB B Hezienmo), B 9 kiacce — 204 yaca (6 4acoB B HEZIETIO).

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

H3y4yeHne maTeMaTuKy Ha YPOBHE OCHOBHOTO OOLIET0 0Opa30BaHMsI HANPABJICHO Ha JTOCTIKCHUE
OOy4aromMMHUCs JIMYHOCTHBIX, METANPEJAMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTaTOB
OCBOCHHMSA Yy4e€OHOTO MpeIMeTa.

JIndaHOCTHEIC PE3YyJIbTAaThI
Jluunocmuvie pe3yiiomantvl OCBOCHUSA MPOTrpaMMBI IO MAaTCMATHUKE!
nampuomu4deckoe eocnumanue.

HpOHBHCHHGM HHTepeca K HpOIJ_UIOMy nu HaCTO}IH_IGMy pOCCHfICKOﬁ MaT€MaTHUKH, TCHHOCTHBIM
OTHOUIIEHUEM K JOCTHXKEHHSM POCCHICKMX MAaT€MAaTUKOB M POCCHUUCKON MaTe€MaTUYE€CKOM IIKOJIbI, K
UCIIOJIb30BAHUIO 3TUX JOCTHKEHUH B IPYTrUX HayKax M MPUKIAJHBIX cepax;

epaofcﬁaHCKoe u byxoeﬂo-Hpaecmeeﬂﬁoe socnumaHue:.

TOTOBHOCTBIO K BBIITOJIHCHUIO 0623aHHOCTeﬁ TpaXJIaHWHA U pe€ajin3aluu €ro 1npaB, MpEACTaAaBICHUEM MaTEMaTH-
YeCKHX OCHOBaX (hYHKIIMOHUPOBAHMSI PA3IUIHBIX CTPYKTYP, SIBJICHHUH, MPOIICAYP TPakIaHCKOTO OOIIEeCTB (HAI-
pumMep, BI:I60pI>I, OHPOCBI),FOTOBHOCTLIO K 06CY)K,Z[€HI/IIO ATUYCCKUX np06neM, CBS3aHHBIX C MPAKTHUYCCKUM IIPpU-
MCHCHUEM ):[OCTI/I)KCHI/Iﬁ HAayKH, OCO3HAHUCM BAKHOCTU MOPAJIbHO-3TUYCCKUX NPUHIUIIOB B ACATCIILHOCTH.
mMpyo0080e8oCnUmManue:

YCTaHOBKOM Ha aKTMBHOE YYaCTHE B PEIICHUH MPAKTUICCKUX 3a]1a4 MATEMaTHYCCKON HampaBJICHHOCTH
0CO3HaHHEM Ba)XKHOCTH MaTEMaTHYECKOT0 00pa30BaHUs HA MPOTSDKEHUH BCEH  KU3HU JUISL YCIICIIHOM
poeCCHOHAIBPHON JEATETHLHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHHM, OCO3HAHHBIM BEIOOPOM TIOC-
TpOGHI/IeM HH,Z[HBHIIyaHLHOfI TpaeKTOpI/II/I O6pa3OBaHI/I$I N JKU3HCHHBI IIJIAHOB C y‘léTOM JIMUHBIX UH-
TEPECOB M OOIIECTBEHHBIX MMOTPEOHOCTEH;

acmemudyeckKkoe socnumaHue.

CHOC06HOCTL}O K OSMOLMOHAJIBHOMY M 3CTECTUYCCKOMY BOCIIPUATUIO MATEMATHYCCKUX 06’LGKTOB, 3agad, peuie-
HHﬁ, paccymz[eHm?I, YMCHHIO BUACTH MATEMATUICCKUEC 3aKOHOMCPHOCTHU B UCKYCCTBC;

UEHHOCMU HAYYHO20 NO3HAHUA.

OpHCHTAITUEH B MEATEIHHOCTH HAa COBPEMEHHYIO CHCTEMY HAYJIHBIX IPEACTABICHUIOO OCHOBHBIX 3aKOHOMEp-
HOCTAX pa3BUTHUA YCJIOBCKA, NIPUPOALI 1 O6H.[eCTBa, IIOHUMAaHUEM MaTeMaTI/I‘{CCKOﬁ HAayKH Kak C(l)CpBI YCJI0OBC-
IlCCKOI\;I ACATCIIbHOCTH, DTAIIOB eé Pa3BUTUA U BHAYMMOCTH JIS1 pa3BUTHUA HUBUIIN3AlUA, OBJIAACHHUCM SA3BIKOM
MaTeMaTUKU W MaTeMaTH4eCKOW KyJbTypol Kak CpEJCTBOM IO3HAHWA MHUpPA, OBJIaJICHHMEM MPOCTEUIINMH Ha-
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BBIKAMU UCCIIEI0BATEIBCKOMN IEATEIbHOCTH.

@uszuueckoe gocnumanue,

(hopMHpOBaHUE KYJIBTYPHI 3A0POBbS MIMOLMOHAIBHOTO OJIAromnonyyusi: TOTOBHOCTBIO TPUMEHSTh MaTeMa-
TUYECKHE 3HAHUS B HHTEPECaX CBOECTO 370POBbs, BEJACHHs 370pOBOT0 00pasa KU3HH (3J0pOBOE MHUTA-
HUE, cOaJIaHCUPOBAHHBIN PEXKHUM 3aHITHIA, OTABIXA, PETYIspHAs PU3NUeCcKas aKTHBHOCTH), chopMupo-
BAaHHOCTBIO HAaBbIKa PedIICKCHHU, TPU3HAHUEM CBOETO IpaBa HAa ONIMOKY M TAKOTO K€ IMpaBa JIPyroro
4EJI0BEKA;

9KOJI02UYeCKOe OCNUMAaHUe:

OpHUCHTAIlMEeH HA TPUMEHEHHE MAaTeMaTWYeCKUX 3HAHWW I pEIIeHUs 3aJa4B 00JacTH COXPaHHOCTH OK-
py Karomiei cpezpl, ITTAHUPOBAHMUS MTOCTYIIKOB M OIIEHKH MX BO3MOXHBIX MOCITIEICTBUH TSI OKpY>KaloIIeH cpe-
JIbI, 0CO3HAHUEM TII00ATLHOTO XapaKTepa SKOJIOTHYSCKUX IPOOJIEM U IyTeH UX PEIICHUS; aIanTallus U3MEHSIO-
HIAMCS YCIIOBUSIM COLIMAJIBHOM M PUPOJIHOM Cpebl: TOTOBHOCTBIO K IEMCTBUAM B YCIOBUSIX HEOMPEAEIEHHOC-
TH, TIOBBIIICHUIO YPOBHS CBOEH KOMIETEHTHOCTH 4Yepe3 MPaKTHYECKYIO NEeSTeNbHOCTh, B TOM YHCJIE YMEHHE
YYUTBCS Y APYTUX JIOACH, MPUOOPETaTh B COBMECTHON JIEATEIBHOCTH HOBBIC 3HAHUS, HABBIKU U KOMITCTEHITHH
U3 OTIBITA JIPYTUX; HEOOXOJUMOCTHIO B (DOPMHUPOBAHNY HOBBIX 3HAHUI, B TOM YHUCIe (HOPMYIUPOBAThH UJICH, TIO-
HSTHSI, THTIOTE3bI 00 00bEKTaxX M ABJICHUIX, B TOM YHCIIE paHee He M3BECTHBIX, 0CO3HABATH AC(PHUIINTH COOCTBEH
HBIX 3HAHMW M KOMIETCHTHOCTEH, IUIAHWPOBATh CBOE Pa3BUTHUE; CIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO
CUTYaIlMI0, BOCIPUHUMATh CTPECCOBYIO CHUTYallMI0 KaK BBI3OB, TPEOYIOIIUN KOHTPMEpP, KOPPEKTUPOBATh
NpUHUMAae- MbIC PEIICHUs] U JICHCTBHA, GOPMYIUPOBATh U OIEHUBATH PUCKH U TOCIENCTBUS, POPMUPOBATH
OTIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI

B pe3ynbrate 0cBOeHUS IPOrpaMMBbI [0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIET000pa3oBaHus
y obOyuaronierocsi 0yayT chopMHUpOBaHBI METaNpeIMETHbIE PE3yIbTaThl, XapaKTEepPHU3YyIOIIHUecs OB-
JaJICHUEM YHUBEPCAILHBIMH MTO3HABATEIILHBIMU JCHCTBUSIMU, YHUBEPCATHHBIMA KOMMYHUKATUBHBIMU
JNEHCTBUSMH U YHUBEPCAIbHBIMU PETYJIATUBHBIMU IEHCTBUSMHU.

llosnasamenvrvie yHusepcanbHvle yueOHble Oeucmeus
basosvie nocuueckue oeticmeus:

BBISIBJISITh M XapaKTE€PHU30BaTh CYIIECTBEHHbIE NPU3HAKM MaTEMaTHYECKUX OOBEKTOB, MOHATHH,
OTHOILIECHUHA MEXAYy HOHATUAMH, (OPMYIUPOBATH ONPEACICHUSANOHATUH, YCTaHABIUBATH CyIIEC-
TBEHHBIN NpU3HAaK  KJaccH(UKaluy, OCHOBaHMA 1 00OOLIEHUS M CpPaBHEHMS, KPUTEPUHU
IIPOBOAMMOIO aHAIN3A;

BOCIPUHUMATh, (POPMYIHPOBATh U MPEeOOPA3OBLIBATh CYXKICHHS: YTBEPAUTEIbHBIC U OTPULIATEIbHbIC,
€MHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBIISITh MaT€MaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3H M IMPOTHBOPEUUsB (aKTaX, JaHHBIX,
HaONIONCHNAX,  YTBEPKACHUSIX;

JIeNIaTh BHIBOJIBI C MCTIOJIb30BAaHUEM 3aKOHOB JIOTHKH, YMO3aKIIOUCHUH;

BbIOMpPATh CHOCO0 pemieHus y4eOHOW 3amaud (CpaBHHUBATh HECKOJIBKO BAapUAHTOB PELICHHMS,
BBIOMpATh HanOoJIee MOIXOAAMINI ¢ yIETOM CaMOCTOSATENIFHO BBIACICHHBIX KPUTEPHUEB).
ba3zoevie uccneoosamenvckue oeticmeusi:

MCTOJIb30BATh BOMPOCH! KaK MHCTPYMEHT MO3HaHUs, (pOpMyITupoBaTh BONPOCHI, (pUKCHpYIOIIHE
IpOTUBOpEYre, NpoOJeMy, CaMOCTOSTEIbHO YCTAaHABIMBATH HMCKOMOE W JaHHOE, (OPMHUPOBAThH
THIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

MIPOBOJUTH MO CAMOCTOSITEIBHO COCTABICHHOMY IUIaHY HECJIOXHBIM 3KCIIEPHUMEHT, HEOOJIbIIOe
MCCIIEZIOBAaHNE 10 YCTAHOBIICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTo 00bEKTa, 3aBUCHUMOCTEH 0OBEKTOB
MeEXIy Co00i;

CaMOCTOSITENIbHO (OPMYJIHPOBAaTh OOOOIIEHUS] M BBIBOABI 10 pe3yjibTaTaM IPOBEAEHHOTO
HaOJIOJICHNS, MCCIICIOBAHNUS, OICHUBATh JOCTOBEPHOCTH IOJIYYEHHBIX pPE3YJIbTaTOB, BHIBOJOB H
0000111eHMI];

HPOTHO3MPOBATh BO3MOYKHOE Pa3BHTHE IPOIECCA, a TAKKE BBIIBUTATH MPEATIONOKEHUS O €ro
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Pa3BUTHH B HOBBIX YCIIOBHSIX.
Paboma c ungopmayueri:

BrIsSBISATE HENOCTATOYHOCTh M M30BITOYHOCTH MH(POPMAITNH, JAHHBIX HEOOXOAMMBIX JJIs pelle-
HUS 33]1a4U;

BBIOMPATh, AHATM3UPOBATH, CHCTEMATU3UPOBATh M HHTEPIPETHPOBATH HH(POPMAIIHIO PA3ITNIHBIX
BUIOB ¥ (pOpM TIpECTaBIICHHUS;

BEIOHMpATH GopMy MpeacTaBIeHUS HHPOPMAINH U WUTFOCTPUPOBATH PellacMble3aIaun CXeMaMH,
JuarpamMMamMu, HHOU rpauKoi U MX KOMOMHAIIMSMU;

OILICHUBATh HANE&KHOCTh HHPOPMAIMH [0 KPUTEPHUSAM, MPEATOKEHHBIM YUUTEIEMUIU CHop-
MYJIMPOBAHHBIM CaMOCTOSTEIBHO.

Yuuseepcanvnvie kKommyHnukamusHvle yiebnvie O0eucmeus:

BOCIPUHUMATH U (DOPMYITHPOBATH CYXKICHUS B COOTBETCTBHH C YCIOBUSMU U LEISIMU OOIICHHS,
SICHO, TOYHO, TPaMOTHO BBHIpaXKaTh CBOKD TOYKY 3PEHUS B YCTHBIX U NMHUCHMEHHBIX TEKCTaX, aBaTh
MOSICHEHUS IO XOJTy peIIeHUs 3aJaul, KOMMEHTUPOBATh
IIOJIyYEHHBIHN PE3yNbTaT;

B XoJe OOCYXICHHS 3a/laBaTh BONPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl, MpPOOJIEMBI,
perraeMoil 3ajauu, BBICKA3bIBATH WJCH, HAICJICHHBIE HA TOWCK pEIICHHS, COMOCTaBISITH CBOU
CYXKICHHUSI C CYXIEHUSMU JPYTHX YYaCTHUKOB Juajiora, OOHAapyXHUBaTh pa3IMdUe U CXOICTBO
NO3MLINH, B KOPPEKTHOU popme (HOpMyTHpOBATh Pa3HOTIACHS, CBOM BO3PAKEHHUS,

MPENCTaBIATh pPE3ylAbTaThl PEIICHUS 3aJadyd, OKCICPUMEHTa, WCCICIOBaHUS, TIPOEKTa,
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIUIGHHMSI ¢ Y4E€TOM 3a/lay Mpe3eHTalul U OCOOEHHOCTEH
ayTUTOPUH;

MMOHUMATh U UCTI0JIb30BaTh IPEUMYIIIECTBA KOMAHIHOM U MHAUBUAYAIbHON pabOTHI.

Yuueepcanvuvie pecyiamugnvle yuebHbvle Oelicmaus
Camoopeanuzayus:

CaMOCTOSITENIbHO COCTaBJISAThH IUIAaH, JITOPUTM pelleHus 3afaud (WIM €ro 4acTb), BbIOHMpATh
Croco0 perieHus ¢ y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPHAHTHI PELICHUM ¢ y4€TOM HOBOM MH(OpMAIIUH.

CamokoHmpons:

BIIQJIETh CIIOCO0AMHU  CaMOIPOBEPKH, CaMOKOHTPOJIS TMpolecca W pe3ylbTaTa peuieHUs
MaTeMaTHUYEeCKOM 3aJauH;

MpeIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh TMpU pEHIEHWH 3a7aud, BHOCUTh
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, HAWJCHHBIX OIIMOOK, BBISIBICHHBIX
TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE peE3yJibTaTa JEATEIbHOCTH TIOCTABJICHHOW LETU U YCIOBUSIM,
OOBSCHATh TPUYMHBI JOCTIDKCHUS WU HEAOCTH)KCHHS IIeNIM, HAXOIWTh OIIMOKY, MaBaTh OIICHKY
npuoOpeTéHHOMY OTIBITY




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

INOACHUTEJIbHASA 3AIIMCKA

[IpropuTeTHEIMU LENSIMU OOYYCHHsI MaTeMaTHKe B 5—0 Kjaccax SBISIFOTCS: TPOJOJDKEHUE

(hOpMUPOBAaHHS OCHOBHBIX MAaTEMaTHUYECKHX TOHATUN (YHCTIO,

BEJMYMHA, TeoMeTpuyeckas (urypa), oOECHEeUMBAIOIINX MPEEMCTBEHHOCTh M NEPCIEKTUBHOCTh
MaTeMaTHYECKOro o0pa3oBaHus 00y4aromuxcs;

pa3BUTHE WHTEIUIEKTYalbHBIX W TBOPYECKUX CIIOCOOHOCTEH OOydaromuxcs, MO3HaBaTEIbHON
AKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUI, HHTEpeca K U3yUEHUIO MaTEMATUKHU;

MOJIBeICHUE OOYYaloImMXCs Ha JOCTYIMHOM JJisi HUX YpPOBHE K OCO3HAHHIO B3aUMOCBSI3U
MaTE€MaTUKHU U OKPYXKAIOIIEro MUPA;

¢dbopmupoBanne (GYHKIIMOHATBHOW MAaTeMaTUYeCKOW TPaAaMOTHOCTH: YMEHHUS paclo3HaBaTh
MaTeMaTHYeCKUe OOBEKTHI B PEAbHBIX JKU3HEHHBIX CUTYAIllUSX, IPUMEHATh OCBOCHHBIC YMEHUS JIJIs
peleHuss NPAKTUKO-OPUEHTUPOBAHHBIX 33J1a4, WHTEPIPETHUPOBATH IOJYYEHHBIE pE3YJbTAaThl H
OLICHUBATh UX HA COOTBETCTBUENPAKTUYECKON CUTYALIH.

OcCHOBHBIE JMHWUW COJIEP)KaHHMS Kypca MaTeMaTHKH B 5—6 kiaccax — apudmerwdeckas u
reOMEeTpHUECKasi, KOTOpbhIE pPAa3BUBAIOTCS MMapaUIeIbHO, Ka)XJasB COOTBETCTBHHM C COOCTBEHHOM
JOTUKOW, OJHAKO, HE HE3aBUCHMO OJHA OT JPYIroOi,a B TECHOM KOHTAaKT€ M B3aHUMOJCHCTBHUH.
Takxe B Kypce MaTeMaTHKW IMPOUCXOJUT 3HAKOMCTBO C DJIEMEHTaMHU ajreOpbl M OmUcaTeNlbHON
CTaTUCTHUKH.

N3ydenne apudmMeTnueckoro maTrepuana HAYMHAECTCS CO CUCTEMATH3alliU U Pa3BUTUS 3HAHHUHA O
HaATypaJIbHBIX YHCIIaX, MOJIYYEHHBIX HA YPOBHE HAYaJIbHOTO 00IIero00pa3oBaHusl.

ITpu 3TOM COBEpLICHCTBOBAHHE BBIYMCIUTEIBHON TEXHUKHU M (POPMUPOBAHHE HOBBIX TEOPETHUECKUX
3HAaHUH cOYeTaeTcss C Pa3BUTUEMBBIYUCIUTEIHHON KYIbTYPHI C 00yUYE€HHUEM MPOCTEHIINM MTpUEéMam

IIPUKUIKU U OLICHKN PEe3yJIbTaTOB BBIYMCICHUN. V3ydeHHe HaTypaabHBIX YACEN IPOAOKAETCSA B 6
KJIacCE€ 3HAKOMCTBOM C HAYaJbHBIMU NOHATHSAMHM TEOpUM JeauMocTd. Hauano wusyueHust
OOBIKHOBEHHBIX M JIECATUYHBIX APOOEH OTHECEHO K 5 KilacCy. DTO MEPBBIM ATal B OCBOCHUH APOOEH,
KOI'Jla IIPOMCXOJNT 3HAKOMCTBO C OCHOBHBIMH HMIEAMH, NOHATHAMH TeMbl. IIpu 3TOM paccmorpenue
OOBIKHOBEHHBIX JApoOel B MOTHOM OO0BEME MPEANMISCTBYET H3YYCHHIO JACCATUYHBIX ApoOeH, 4To
11eJ1ecO00pa3HO ¢ TOYKH 3PEHUS JIOTMKH W3JI0KEHHUsS 4YMCIOBOM JIMHMHM, KOrja IMpaBuia JICHCTBUH ¢
JECATUYHBIMUIPOOSIMH MOYKHO OOOCHOBATh YK€ M3BECTHBIMHU AJITOPUTMAaMM BBIIOJHEHUS AEHCTBUM
C OOBIKHOBEHHBIMH JAPOOSIMH. 3HAKOMCTBO C JIECATHYHBIMU IPOOSMHU PaCIIMPUTBO3MOKHOCTH ISt
NOHUMaHMs OOYyYaroIMMHUCS NPUKIAAHOTO IPUMEHEHUs HOBOM 3allMCU NPU H3Y4YEHUH JApPYTUX
IPEIMETOB M IpU IIPAKTUYECKOM HCIONb30BaHUM. K 6 Kiaccy OTHECEH BTOpOM 3Tall B U3y4EHHUU
npoOeli, rae MPOUCXOAUT COBEPIICHCTBOBAHME HABHIKOB CPAaBHEHUS W TpeoOpa3oBaHUs ApoOei,
OCBOEHHUE HOBBIXBBIUMCIIUTEIBHBIX AJITOPUTMOB, OTTAYMBAHUEC TEXHHUKH BBIYMCIICHHH, B TOM YHUCIIE

3HAYCHUH BBIPAKEHHM, COJEpPKALIMX M OOBIKHOBEHHBIC, M JIECATUYHBIC POOH, YCTAHOBJICHUE
CBSI3eH MeXIy HHUMH, pPacCMOTpeHHe MNpUEMOB pelIeHHs 3ahad Ha Jpobu. B Hawanme 6 kiacca
IIPOUCXOJUT 3HAKOMCTBO C ITIOHATHEM NPOLICHTA.
OcOOEHHOCTBIO N3YYEHHs MOJOKUTENIBHBIX M OTPULATENIBHBIX YUCEIN SBJIAETCS TO, YTO OHU TaKXKe
MOTYT PacCMAaTPUBATBCS B HECKOJIBKO 2TanoB. B 6 knacce B Havane n3ydeHusTemsl «llonoxxnurensusie n
OTpHLIATENbHBIE YNCIIa» BhIAENAETCs noareMa «llenble uncna», B paMkax KOTOpPOM 3HAKOMCTBO C
OTPULATENIBHBIMM ~ YHCIaMM M JIEWCTBHUSAMH C IOJOKUTEINBHBIMU U OTPULIATENBHBIMM YHCIIAMU
IPOUCXOIUT Ha OCHOBE COAEPKATEIBHOIO MOAXO0AA. JTO MO3BOJIIET HA JOCTYIIHOM YPOBHE IIO3HAKOMHTH
00y4JarolMxcs IMPAaKTUYECKH CO BCEMHM OCHOBHBIMH TOHSATUSAMU TEMbl, B TOM UYHCIE U  C
IpaBUIAMU 3HAKOB IPHU BBINOJHEHUH apupMeTHdeckux AeicTBuil. V3ydyeHne palMoOHaIbHBIX YMCeNl Ha
ATOM HE3aKOHUYMTCS, a Oy/IeT MPOoI0JHKEHO B Kypce anreOphl 7 Kiiacca.
[Ipu 0OydeHUM pELIeHHI0 TEKCTOBBIX 3a7ay B 5—6 Kjaccax HCIOJIB3YIOTCS apu(pMETHYECKHUe
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npuémbl penieHus. [lpu oTpabOTKe BHIYUCIUTEILHBIX HAaBBIKOB B 5—6 Kilaccax paccMaTpUBAIOTCS
TEKCTOBbIE 3aJ]aud CIEAYIOIIMX BUIOB: 3aJaud Ha JBIKCHHE, HA YacTH, HA IMOKYIKH, Ha paboOTy H
IPOM3BOIUTENIFHOCTh, HA TPOILEHTHI, Ha OTHOWICHUA M mporopiun. OOydarouiecs 3HAKOMSTCS C
npuéMaMu perieHus 3a1ad mepedopoM BO3MOXKHBIX BapHaHTOB, ydaTcsi paboTaTh ¢ WH(POpPMAIHEH,
NpEeCTaBICHHON B (hopMe TaOIUI] HITU TUaTrPaMM.

B mporpamme  yuebHOro kypca «Marematukay — HOpeIyCMOTpEeHO  (GOpMHUpPOBaHHE
NPONEIEBTHUECKUX alreOpandeckux IpeacTaBieHuil. bykBa Kak CHMBOJ HEKOTOPOIO YHCIA B
3aBHCHUMOCTH OT MaT€MaTH4YE€CKOI0 KOHTEKCTa BBOJUTCS MMOCTETIEHHO. byKBeHHasi CHMBOJIMKA IIUPOKO
UCTIOJIB3YEeTCSI MPEXKIE BCETo IS 3alMCH OOIIUX YTBEPKIACHUH U MPEUIOKEeHUH, popMyI, B YaCTHOCTH
JUTS1 BBIYMCJICHUSI TEOMETPUUECKUXBEIIMUKH, B KAUECTBE «3aMECTUTEISI) YUCIIA.

B nmporpamme ydeOHOoro kypca «MaTemaTtukay TpeACTaBlI€HAa HarjsAHas Te€OMEeTpHUs,
HamnpaBJieHHasT Ha pa3BUTHE OOpPAa3HOTO  MBINUICHHS, TMPOCTPAHCTBEHHOTO  BOOOpaXCHHS,
M300pa3uTEIbHBIX YMEHUN. DTO BXKHBIN ATAll B U3YYCHUH T'€OMETPHH, KOTOPBI  OCYIIECTBIISAETCS
Ha HarJsJHO-MIPAKTHYECKOM YpPOBHE, ONHUpAaeTcs Ha HarfisgHO-00pa3HOE MBIIUIEHHE O00y4aroIIuxcsl.
Bonpiiasg ponb OTBOOUTCS NMPaKTUYECKOW NEATEIBHOCTH, OMNBITY, 3KCIEPUMEHTY, MOJEIMPOBAHMIO.
OOyuaromuecs 3HaKOMSITCS C T€OMETPUUECKUMHU (PUT'ypaMH Ha IUIOCKOCTH U B MPOCTPAHCTBE, C UX
NPOCTEHIIMMU KOHPUTYpalMsIMH, ydaTcs M300pa)kaTh WX Ha HEIMHOBAHHOM M KieT4aroil Oymare,
paccMaTpuBalOT UX IPOCTEHINNME CBOMCTBA. B mponecce M3ydeHHs HarVISIHONW IeOMETPUM 3HaHUA,
MOJIyYeHHBIE 00YJaIONMMHUCS Ha ypOBHE HAYAJIBHOTO OOIIEro 0Opa3oBaHUs, CUCTEMATHU3HPYIOTCA U
pacIupsIOTCA.

CornacHo yyeOHOMY IJIaHy B 5—6 Kilaccax M3y4aeTcs HHTETPUPOBAHHBIHN MpeaMeT
«MareMaTuKa», KOTOPbII BKIIIOYaeT apupMeTHUECKH MaTeprall U HarJsAHYI0 TEOMETPHIO, a TaKKe
MpONeAeBTUUECKHUE CBEJCHUS U3 aJreOphl, 2IEMEHTHI JIOTHKU U Hayaia ONUcaTeIbHOM CTaTUCTHKH.

OO6miee 9uCiI0 9acoB, PEKOMEHOBAHHBIX JUIsl U3yYeHUsT MaTeMaTuku, — 340 JacoB:B 5 kiacce —
170 gacos (5 yacoB B HeJien0), B 6 kimacce — 170 gacoB (5 yacoB B HEJEINIO).



COJEP KAHUE TEM YYEBHOI'O KYPCA
5 KJIACC
HarypaabHble 4ucia u HYJIb

HartypanpHoe uwmcno. Psg matypanbnbix uncen. Yucno 0. M3o0pakeHue HaTypaldbHBIX YHCET
TOYKAaMHU Ha KOOPJIMHATHOM (YUCIIOBOI) MPSMOM.

[To3unmonHas cucrema cuncieHusi. PuMckas Hymepanus Kak IpuMep HEMO3UIIMOHHON CHUCTEMBI
cuncieHus. JlecaTuuHas cucTeMa CUMCIICHHMS.

CpaBHEHHE HATypajbHBIX YHMCEJ, CPABHEHHE HATYpPAJIbHBIX YHCEI C HYJIEM.

Crioco6s1 cpaBHeHUs. OKpyTJIeHHE HATYPaIbHbBIX YUCEI.

CnoxxeHre HaTypaJIbHbIX YHCEJ, CBOMCTBO HYJA MpPHU CIOXKEHUH. BbhlumTaHue Kak JeWCTBHE,
o0paTHOE CIOXKEHHUIO. Y MHOKEHUE HATYPaAbHBIX YHCEN, CBOMCTBA HYJS U €IUHUIIBI TIPU YMHOKEHUU.
Jlenenne kak AeWcTBHE, OOpaTHOEC YMHOXKEHWIO. KOMIOHEHTHI NEWCTBHM, CBS3b MEXIY HHMHU.
[IpoBepka pe3ynbrara apudmMeTuuecKkoro neicTBus. [lepeMecTUTEeNbHOE M COYETATEIIPHOE CBOWMCTBA
(3aKOHBI) CIIOKEHHSI U YMHOXKEHUS, paclpeIeIuTEIbHOE CBOMCTBO (3aKOH) YMHOKEHUS.

Hcnons3oBanne OYKB Il 00O3HAUEHUSI HEM3BECTHOTO KOMIIOHEHTA W 3allUCH CBOWCTB
apu(METHIECKUX ACUCTBUIM.

JlenuTenn W KpaTHbIE YHUCA, Pa3I0oKeHUE Ha MHOXUTenH. [IpocTeie M cocTaBHbIE 4YHCTA.
[IpusHaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM.

CreneHb ¢ HATYpaJIbHBIM MMOKa3aTeleM. 3aluCh YUCa B BUAE CYMMbI Pa3psiIHbIX CIaraeMbix.

HucnoBoe BblpakeHUE. BbIUnCIIEHHE 3HAYEHHUM YHCIIOBBIX BBIPAXKEHUMN, MOPSAAOK BBINOJHEHUS
JnelcTBuid. Vcnonb3oBaHUE MPU BBIYKMCICHUSAX MEPEMECTUTEIBHOTO W COYETATEILHOIO CBOMCTB
(3aKOHOB) CJIOXKEHUS U YMHOXKCHHS, PACIIPEACIIUTEIIbHOIOCBOWCTBA YMHOXKEHHS.

Apoon
[IpencraBnenne o apodm kak crocobe 3amucyd 4acTH BedWduHBI. OOBIKHOBEHHBIE IPOOH.

[IpaBuibHBIE U HempaBuUiIbHBIC ApoOu. CmemianHass ApoOb, MPEACTAaBICHHUE CMEIIaHHOW Jpodu B
BUJIC HEMPaBWIBHOW JApoOM ¥ BBIICICHHE IIEJIOM YacTH YWCIA U3 HENPaBWIBHOW IpOOH.
N3o0pakenue npobeil ToukamMu Ha YUCIOBOM mpsiMoil. OCHOBHOE cBOWCTBO apoOu. CokparieHue
npobeii. [TpuBenenue apodbu Kk HOBOMY 3HaMeHatento. CpaBHeHUE ApOOEi.

CrnosxeHue M BBIYUTAHHE IpoOeii. YMHOXKEHUE U JIeJIeHne Ipo0ei, B3auMHO- oOpaTHbBIE TPOOH.
Haxoxaenne 9acTu 1e0ro U mesioro Mo ero YacTH.

Hecsatuunas 3amuck apo6eit. IlpencraBieHne AecATUYHOM ApoOM B BUIE OOBIKHOBEHHOM.
N3obpakenue necaTHYHBIX ApoOeit ToukaMu Ha YMCI0BOH npsiMoi. CpaBHEHHE AECATUYHBIX IPOOCH.

Apudmerndeckue IeHCTBUS C NECATUIHBIMU Ipo0siMu. OKpyTIIeHHE AeCATUYHBIX Ipo0ei.

Pemienue TeKCTOBBIX 32724

Pemenne TekcTOBBIX 3a/1au apupMeTHIECKUM criocoOoM. Pemenne nornueckux 3amad. Pemenue
3amad 1epebopoM BCeX BO3MOXKHBIX BapHaHTOB. VIcroib30BaHHME MpU pEIICHUH 3a1ad TaONUI U
CXEM.

Pemenue 3amau, copepikamux 3aBUCHMOCTH, CBSI3BIBAIOIIME BEIUYUHBI: CKOPOCThH, BpEM:,
paccrosiHue, II€Ha, KOJWUYECTBO, CTOMMOCTh. EIWHUIIBI W3MEpeHHs: MacChl, O0BEMA, IICHHI,
paCCTOSIHI/ISI, BpeMeHI/I, CKOpOCTI/I. CBH3B MG)KIIy CIANHUIIaMHU I/IBMepeHI/IH Ka)KILOP'I BCIIMYUHEI.

Pemmenre 0OCHOBHBIX 3a71a4 Ha IPOOH.

HpCILCTaB.HeHI/Ie JAHHBIX B BUJIC Ta6HI/II_[, CTOJI6‘-IaTBIX ,Z[I/IanaMM.

Harusianas reomerpus
Harnsnnbele npeacraBieHus o ¢uUrypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK, JIyd, yroi,
JIOMaHasi, MHOTOYT'OJIBHUK, OKPYKHOCTb, KpYT. YT0JI. IIpsIMOM, OCTPBIH, TyIIOWH pa3BEPHYTHIN YIJIbI.
JlnHa OoTpe3Ka, METPUYECKHUE €OUHUIBI JUIMHBL. /JIMHA JTOMaHOM, IEPUMETP MHOTOYIOJIbHUKA.
H3mepenue u NoCTpOCHUE YIVIOB € IOMOIIBIO TPAHCIIOPTUPA.



Harnsinaeie mpezacraBieHuss O (Qurypax Ha IUIOCKOCTH: MHOTOYTOJBHUK, MPSIMOYTOJbHHUK,
KBaJ[paT, TPEYTOJIbHUK, O PaBEHCTBE (HUTYD.

N3obpaxkenue ¢uryp, B ToM umcie Ha kierdarod Oymare. [loctpoenume koHurypanui w3
yacTeil MpsiMoi, OKPY>KHOCTH Ha HETMHOBAHHOH M KileT4aToil Oymare.Vcnoiabp30BaHne CBOWCTB CTOPOH
U YTJIOB MPSIMOYTOJIbHUKA, KBaIpaTa.

[Tnomaap NpsAMOYrojibHUKA U MHOTOYTOJBHUKOB, COCTABIIEHHBIX M3 MPSIMOYTOJIBHUKOB, B TOM
ymcie Guryp, u300pak€HHBIX Ha KieTyaTol Oymare. EqMHUIIBI H3MEpeHus MIOUIaIu.

Harnsinable nmpeacTaBieHus: O MPOCTPAHCTBEHHBIX (PUIypax: MpsIMOYTOJIbHBIN Mapajuieenunes,
KyO, MHororpaHHuku. M3o0pakeHHe NpoOCTEHIINX MHOTOrpaHHUKOB. Pa3BépTkum Kkyba U
napajuienenunena. Co3gaHue Mojeneid MHOTOTPaHHUKOB (M3 OyMaru, MpOBOJIOKH, IUIACTUIMHA WU
JIPYTUX MaTepHUajioB).

O0BEM NMPAMOYTOIBLHOTO Mapajuienenurnena, kyoa. Equauie namepenus oonéma.

COJAEP)KAHUE TEM YYEBHOI'O KYPCA
6 KJIACC

HarypaabHble unciaa

Apudmerndeckue JEHCTBUSA C MHOTO3HAYHBIMH HATYpaJbHBIMH YHCIaMHU. UYHCIOBBIC
BBIDAKCHUS, MOPSIOK MACHCTBHH, HCIIOIB30BaHUME CKOOOK. Vcronp3oBaHME TPH  BBIYHCICHUSIX
HIEPEeMECTUTENIFHOTO M COYETATEIbHOTO CBOMCTB CIIOKCHHS M YMHOXCHHS, PacHpeleIUTEIbHOrO
cBoiicTBa yMHOXeHHUsA. OKpyTeHne HATypaIbHbIX YHCEIL.

Jlenutenu U KpaTHbIE 4Kcia, HAaMOONbIIMK OOIIMI NeNMUTEeNb W HauMeHbIIee oblee KpaTHOE.

JenmuMocTb CyMMBI M TPOU3BEAECHUSA. [[eJIeHHe C OCTaTKOM.
Apoou
OObIKHOBEHHas1  JIpoOb, OCHOBHOE CBOMCTBO JApoOHM, cokpamieHue japobeil. CpaBHeHHe U
ynopsiaounBaHue napoOeil. PemieHne 3amad Ha HaxOXAGHHE YacTH OT IEJIOTO U IIEJIOTO MO €ero
gacti. JlpoOHOe umcno kak pe3ynpTar JeneHus. llpeacraBieHue AECATHUHOM JpodM B BHIE
OOBIKHOBEHHOM JpOOM M BO3MOXHOCTH MPEJCTABICHUS OOBIKHOBEHHOW NIpoOM B BHJAE ECATUYHOM.
JlecaTHuHble IpoOM M MeTpUyeckass cuctemMa wmep. ApudpMeThyeckue JeHCTBUS UM YHCIIOBBIC
BBIPAKEHUSIC OOBIKHOBEHHBIMH U JIECATUYHBIMH JIPOOSMHU.
OtHomienue. JleneHue B JaHHOM OTHOWIEHMH. Macmrad, mponopuus. IlpumeHenne npomopiuii npu
penieHnu 3a1ay.
IlonsaTne mpoueHra. BeluuciaeHue NpoLEeHTa OT BEJIMYMHBI U BEIMYMHBI 110 €€ MPOLCHTY. BbIpaxeHue
MPOLEHTOB JAECATUYHBIMU JpoOsiMu. PemieHue 3amayHa mpoleHTH. BoIipajkeHue OTHOIIEHUS BEu-
YMH B [IPOLIEHTAX.
IHon0xuTEIBLHBIC H OTPULATE/IBHbIC YHCJIA
[lonoxxurenpHble U oTpuuaTesnbHble uncia. Llenple uwwmcia. Monynp 4ymcia, TreomMeTpudeckas
WHTEpIpeTaIs MOyJis yrcia. M3o0paxkeHne yncen Ha KOOPAUHATHON TpsiMOil.  UMCITOBBIE TTPOMEXKYT-
ku. CpaBHeHHE uucen. ApupMeTHyeckue ACUCTBUSAC MOJIOKUTEIBHBIMU M OTPUIATEIbHBIMH YHCIAMH.
[IpsimoyronbHast cucTeMa KOOpAMHAT Ha IUIocKocTH. KoopauHaTel TOYKM HA IJIOCKOCTH, abcuuc-
ca u opauHata. [loctpoenue Touek u GUryp Ha KOOpAMHATHON TITOCKOCTH.
BykBeHHbIE BbIPAKEHUS
[Ipumenenne OyKB [UIs 3amuCHd MaTeMaTHMYeCKMX BbIpaXeHUH U mpemnoxeHuid. CpoiicTBa
apupMeTHYeCKuX IericTBU. ByKBeHHbBIE BBIpOKCHHS W YMCIIOBBICTIOJCTAHOBKU. ByKBEHHBIE paBEHCTBA,
HaXO0XXJICHUE HEU3BECTHOTO KOMITIOHEHTa. DopMyIbl, (hopMyIIbl IEpUMETpa U IUIOLIAAN MPIMOYTOIbHUKA,
KBajpara, 00bEéMa mapasuiesenurena u Kyoa.
Pemenue TeKCcTOBBIX 33724
Pemenne TexcToBbIX 3amau apudmernyeckuM crocoOom. Pemienue nornyeckux 3anad. Pemienue 3amau
nepebopoM BCeX BO3MOKHBIX BAPHAHTOB.
Pemrenne 3amau, copeprkamumx 3aBUCUMOCTH, CBSI3BIBAIOIIUX BEIMYHUHBI: CKOPOCTh, BpEMS, PACCTOSIHUE,
[IEHa, KOJMYECTBO, CTOMMOCTb, MPOU3BOAUTENBHOCTh, BpeMs, 00BEM paboThl. EnuHuIbl HM3MepeHus:
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Macchl, CTOUMOCTH, PACCTOSIHHS, BpEeMEHH, CKOpOCTH. CBS3b MEXAY €IUMHHUIIAMH HW3MEpPEHUs Kaxaoin
BEJIMYHUHBI.

Pemenue 3amay, CBS3aHHBIX C OTHOILIEHHEM, MPOMOPIHOHATBHOCTHIO BEJIUYMH, IPOLIEHTAMU; PEIleHUe
OCHOBHBIX 33J1a4 Ha APOOH U MPOICHTHI.

OneHka W TNpHUKUIKA, OKpyrieHue pesyibTara. CocTaBiieHue OYKBEHHBIX BBIPAXEHHH IO YCIOBHUIO
3a/1a4H.

[IpencraBienne JOaHHBIX C MOMOLIBI0 Tabmui U jguarpamMm. CronbuaTele AuarpamMmbl: YT€HHE U
MOCTpOEHUE. UTEHNE KPYTOBBIX AUarpamM.

Harasanasi reomeTpust

Harnsinaele nmpencraBineHus o ¢urypax Ha IUIOCKOCTH: TOYKa, HpsMasi, OTPE3OK, JIyd, YroJ, JOMaHas,
MHOTOYTOJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3auMHOe pacrnosoxkeHue JBYX MPsIMBIX Ha IUIOCKOCTH, HapajiefbHbIEe MpsMble, NepHeHIUKYISPHBIC
npsimble. M3MepeHre paccTOSIHMIA: MEXIy IBYMsI TOUKaMH, OT TOYKH JI0 MPSAMOM, JAJMHA MapuipyTa Ha
KBaJPAaTHOU CETKE.

W3mepenue v MOCTpPOEHHE YIJIIOB C MOMOUIbIO TpaHCIOPTUPA. BUIBI TPeyroiabHUKOB: OCTPOYTOJIbHBIH,
PSMOYTOJIBbHBIN, TYMOYTOJbHBIN, pPaBHOOECAPEHHBIH, PAaBHOCTOPOHHUH. YUETHIPEXYTONBbHUK, MPUMEPHI
YeThIPEXYTONbHUKOB. [IpAMOYronpHUK, KBapaT: KCIIOJIb30BAaHUE CBOMCTB CTOPOH, YIJIOB, JAMAaroHajei.
N300parkeHre reoMeTpuiyeckux (pUryp Ha HEJIMHOBAHHOM OyMare ¢ MCIOJIb30BAaHUEM LIUPKYIIS, TUHEHKH,
yroJbHUKa, Tpancroptupa. [locTpoenus Ha KieTdaToi Oymare.

[lepumerp MHOroyrombHuka. [loHsTne miomanu QUIypbl, €AMHUIBI HM3MEPEHHS  IUIOIIAMH.
[MpubmmwkénHoe M3MepeHue Iiomaan ¢Guryp, B TOM YHCIE Ha KBajapaTHOW ceTke. [IpubmmxéHHoe
U3MEpPEHUE JUIMHBI OKPY>KHOCTH, IUIOLIAAN KpyTa.

CuMmMeTpus: LIeHTpalibHasA, OceBasl U 3epKajbHas cummerpuu.lloctpoenne cuMMeTpudHbBIX GUryp.
Harnsinaele mpeacTaBieHust 0 MPOCTPAHCTBEHHBIX (Urypax: mapajuienenunes, Kyo, mpusma, nupaMuiaa,
KOHYC, MWIMHIAp, map u cdepa. M3o00pakeHne mnpocTpaHCTBEHHBIX Guryp. [lpumepsr pa3BEpTok
MHOTOTPAaHHHMKOB, LWJIMHApPa W KoHyca. CosmaHue Mojesel MpoCTpaHCTBEHHBIX ¢uryp (u3 Oymarw,
MIPOBOJIOKH, IJIACTHJIMHA U APYTUX MAaTEpUATIOB).

[Tonsatue 06bEMa, eAMHUILBI U3MepeHus: 00béMa. OOBEM IPSIMOYTOIBHOTO Mapauiesenunesaa, Kyoa.

HPEAMETHBIE PE3YJIBTATDBI
IlIpeomemmoie pezyiomamol 0C60EHUA NPOZPAMMDL YUEOHO20 Kypca K KOHUY 00y4eHus 6 5 Knacce:
Yucjia v BBIYUCTEHUS
[lonumath ¥ TOpPaBWIBHO YHOTPEONSATH TEPMHUHBI, CBA3aHHbBIE C HATypajbHBIMH  YHCIAMH,
OOBIKHOBEHHBIMU U JIECATUIHBIMU IPOOSMHU.
CpaBHUBaTh U YHOPSAOYUBATH HATypalbHbBIC YHCIIA, CPABHUBATH B MPOCTEHIINX CIy4yasX OObIKHOBEHHBIE
IpoOH, NECATHYHBIE TPOOH.
CoOTHOCHUTH TOUKY Ha KOOPAMHATHOW (YHUCIOBOM) MPSAMOI C COOTBETCTBYIOIIMM €HUYUCIOM B U300pakaTh
HaTypaJIbHbIE YNCIIa TOUKAMHU Ha KOOPJUHATHOM (YUCIIOBOI) IPSIMOH.
BeinonaaTe apudmernueckue  JAeUCTBUA C  HaTypaJbHBIMU qHClIaMH, ¢ OOBIKHOBEHHBIMH
JIpOOSIMH B IPOCTEHIIIHNX CITydasiX.
BrInonHATE IPOBEPKY, IPUKUIKY pE3yNbTaTa BBIYUCICHUN. OKPYTIIATh HATYPaJIbHBIEC YHCIIA
Pemenue TekcTOBBIX 33724
Pematp TexcToBble 3a7aun apupMETHUYECKHM CIHOCOOOM M C MOMOIIbIO OPraHW30BAHHOTO KOHEYHOTO
nepebopa BceX BOZMOKHBIX BAPHAHTOB.
Pemate 3amaun, coxmepikaliye 3aBUCHUMOCTH, CBSI3bIBAIOIINE BEJIIMYMHBI: CKOPOCTh, BPEMs, PACCTOSIHUE,
LI€HAa, KOJIMYECTBO, CTOUMOCTb.
Hcnonb30BaTh KpaTKUe 3aMUCH, CXEMBI, TAOIUIbI, 0003HAYEHHUSI IPU PELICHUH 3a/1a4.
[Tonb30BaTbCcsi OCHOBHBIMU €IMHUIIAMH W3MEPEHHUS: II€HBI, MacChl, PacCTOSIHUS, BPEMEHHU, CKOPOCTH,
BBIPAXXaTh OJJHU €JUHULIbI BEJIMYNHBI Yepe3 Ipyrue.
W3Bnekarh,aHaTM3upoBaTh, OIICHUBATh HH(DOPMAIIHIO, PEJICTABICHHYIO B Ta0NIHUIlE, HA CTOJIOYATON quar-
paMMe, UHTEPIPETUPOBATh MPECTaBICHHbIE JaHHBIE, HCIIOJIb30BaTh JAHHBIC ITPU PELICHUN 3a/1a4.
Haruasanas reomerpust
[Tonb30BaThbCsl T€OMETPUUECKUMU TMOHATUSIMHU: TOYKA, OpsiMasi, OTPE30K, JIyd, Yroji, MHOIOYTOJIbHUK,
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OKPY>KHOCTb, KPYT.

[TpuBOAUTH TpUMEpPHI OOBEKTOB OKPYXKAIOLIETO MHpa, UMEIOMMX (POPMY H3YyUEHHBIX T'€OMETPHUUYECKHX
¢buryp.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C yIJIAMHU: BEPIIMHA CTOPOHA,C MHOTOYTOJbHHKAMHM: YTOII,
BEpILIKMHA, CTOPOHA, IUAarOHalb, C OKPYKHOCTBIO: PAANYC, TUAMETP, LEHTP.

N300pakaTh M3y4eHHbIE T€OMETpUUYECKHE (PUTYyphl HA HEJIMHOBAHHOM M KJIETYATOM Oymare ¢ MOMOIIBIO
HUPKYJISL U TUHEUKHU.

HaxonuTe AMHBI OTPE3KOB HEMOCPEIACTBEHHBIM HM3MEPEHHUEM C MOMOIIBIO JMHEHKH, CTPOUTH OTPE3KU
3aJIaHHOM IJIMHBL; CTPOUTH OKPY>KHOCTH 3aJaHHOTO pauyca.

Hcnonb30BaTh CBOWCTBA CTOPOH M YIJIOB MPSIMOYT'OJIbHHKA, KBaJIpaTa JUIsl UX MOCTPOCHUS, BBIYMCICHUS
IUIOLIAIA U IEPUMETpA.

Bbruucnare mepuMerp W IUIONMIAAb KBajpaTa, MPSMOYTOJIbHUKA, (DUTYp, COCTaBIEHHBIX M3 IPSIMOY-
TOJILHUKOB, B TOM Unciie PUryp, n300pakEHHBIX Ha KJIeTYaTOl Oymare.

[Tonp30BaTbCcsl OCHOBHBIMH METPUYECKUMHU €IMHHUIIAMUA WU3MEPEHUs JUIMHBI, TUIOLIAAN; BbIpakaTh OIHU
€IMHHULIbI BEIMYUHBI Yepe3 ApyTue.

Pacnio3naBath nmapasuienenunesn, Kyo, HCIOIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, peOpO TpaHb, U3MEPEHHUS,
HAXOJUTh U3MEPEHHUS NapajuieNenuneaa, Kyoa.

Bbruucnare 00béM Kyba, mapajuienenuiena Mo 3aJaHHBIM H3MEPEHHsIM, MOJIb30BaThbCs EAWHUIIAMU
n3MepeHus oobEMa.

Pemrate HecOXKHBIE 33/1a4M HA H3MEPEHUE TEOMETPUYECKMX BEIWYMH NPAKTUYECKUX CUTYaLUsX.

IlIpeomemmnuie pe3ynvmamosl 0C60CHUA NPOZPAMMbBL Y4EeOHO20 Kypca K KOHUY 00yueHus 6 6 knacce:
Yuciia v BbIYUCICHUA

3HaTh M TIOHMMATh TEPMUHBI, CBS3aHHBIC C PA3TUYHBIMU BHJAMU YHUCEN W CIIOCOOAMHU WX 3aIlUCH,
MePEXOIUTH (€CIIH ATO BO3MOXKHO) OT OJTHOM (hOPMBI 3aIMCH YKCTIA K JPYTOM.

CpaBHUBaTh U YHNOPSAIOYMBATH IIENBIE YKCIAa, OOBIKHOBEHHBIC W JCCATUYHBIC TPOOH, CPABHUBATH YKCIIA
OJIHOTO U Pa3HbIX 3HAKOB.

BeImonHsATh, codyeras yCTHBIE M MUChMEHHBIC MPHEMBI, apupMETHIECKUE ICHCTBUS C HATypaIbHBIMU U
LEJIBIMU YUCJIaMU, OOBIKHOBEHHBIMH U JI€CSITUUHBIMU APOOSMHU, MOJOKHUTEIBHBIMA U OTPULIATEIbHBIMU
YUCJIAMH.

BbruucisaTe 3HaYEHUS YUCIOBBIX BBIPAYKEHUM, BBINOJIHATh NIPUKUIKY, OLEHKY pe3yJbTaTa BBIYUCICHUH,
BBITOJIHATE MPEOOPa30BaHMSI YUCIOBBIX BBIPAKCHUIHA OCHOBE CBOMCTB apU(PMETUUECKUX ICHCTBUH.
CoOTHOCHUTHh TOUYKY Ha KOOPJAMHATHOW MPSAMOW C COOTBETCTBYIOIIMM €M YUCIOM M H300pa)kaTh YHCIIa
TOYKaMU Ha KOOPJIMHATHOM MPSIMOi, HAXOAUTH MOJTYJIb YUCJIA.

COOTHOCHUTH TOYKH B MPSIMOYTOJIbHON CUCTEME KOOPAMHAT ¢ KOOPAUHATAMU TOM TOUKH.

OKpyTJISTh LIEJIbIe YUCIIA U ISCATUYHBIC IPOOH, HAXOIUTH MPUOINKEHHS YUCEIL.

YucaoBble 1 OYyKBEHHbIE BIPAKEHUS

[Tornmath ¥ ynoTpeOnsiTh TEPMUHBI, CBSI3aHHBIC C 3aMHCHIO CTEMEHU YHUCIA, HAXOIUTh KBaapaT M KyO
YHUCIIA, BBIYUCIIATh 3HAUECHUSI YUCIIOBBIX BBIPAKEHHM, COAECPIKALUX CTETICHH.

[Tonb30oBaTbesl mpHU3HAKAMU JEIMMOCTH, PACKIAbIBaTh HATYpaJbHBbIE YKCIIa HA TPOCTHIE MHOKUTEIIH.
[Tonb30BaTbes MacITabOM, COCTABIAThH MPOHOPIIMH U OTHOILIEHUSI.

Hcnonk3oBath OYKBBI JJisE 0003HAYCHHsSI YMCEN MPH 3alMCH MAaTEMAaTHYECKUX BBIPAKCHUM, COCTABISATh
OyKBEHHbIE BBIpaXEHHSI M (QOpPMYJbl, HaXOAUTh 3HAUYEHUS OYKBEHHBIX BBIPAKEHUM, OCYIIECTBIIAA
HE00XO0AMMBIE MTOACTAaHOBKH U MTPe0Opa30BaHuUsI.

Haxonuth Hen3BeCTHBIN KOMIIOHEHT PAaBEHCTBA.

Pemenue TekcTOBBIX 33724

PemaTh MHOTOIIIar0OBbIE TEKCTOBBIE 3a/1a4H apU(PMETHUECKUM CIIOCOOOM.

Pemiate 3a1aum, CBSI3aHHBIE C OTHOIIEHUEM, TPONOPIHMOHAIBHOCTBIO BEJIMYUH, MPOIIEHTAMU, pellaTh TPU
OCHOBHBIE 33/1a4¥ Ha JPOOU U MPOLIEHTHI.

Pemate 3amauu, copepxaline 3aBUCHUMOCTH, CBSI3bIBAIOIIME BEIIMYMHBI: CKOPOCTb, BpPEMs, PacCTOSIHUE,
[[eHa, KOJMYECTBO, CTOMMOCTb, IPOU3BOJIUTEIILHOCTh, BpeMs, 00béMa paboOThl, HCIOIb3YS
apudmeTnyeckue ACUCTBHS, OICHKY, NPHUKUAKY, IOJIb30BATbCS CIUHHUIIAMH H3MEPEHUS COOTBET-
CTBYIOLIUX BEJIMYHH.
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CocTtaBnaTh OyKBEHHBIE BBIPAXKECHHUS 10 YCIOBUIO 33]a4H.

W3Bnekats nH(pOpMAIHNIO, TPECTABICHHYIO B TA0NUIaX, HA IMHEHHOM, cTONO0YaTONMIN KPYTOBOM
IyarpaMMmax, WHTepHpPEeTHPOBaTh IPEICTaBICHHBIC JAaHHBIC, UCIOIb30BaTh JAHHBIC MPHU PEIICHUH
3a1ad.

[IpencraBiasaTh HHPOPMAIIHIO C TTOMOIIBIO TAOJIHIIL, IMHEHHOW U CTOIOYATON TUarpamm.

Harasiinasi reomeTpust

[IpuBoauTh mnpuMeEpsl OOBEKTOB OKPYKAIOLIETO MHUpPA, HMEIOMMX (BOpMy H3y4EHHBIX
TreOMETPUYECKUX MIIOCKUX U MPOCTPAHCTBEHHBIX (DUTYP, IPUMEPHI PABHBIX U CUMMETPUYHBIX (UTYP.

N3o0paxkaTh ¢ MOMOIIBIO ITUPKYJS, JTUHEWKH, TPAHCTIOPTHPA HA HEJIMHOBAHHOW M KIIETYATOU
Oymare u3y4eHHbIE IUIOCKUE TeOMeTpUYecKre GUTyphbl U KOHPUTypaIuu, CAMMETPUYHBIE (PUTYPBI.

ITonp30BaThcAd TE€OMETPUUECKUMH TMOHATUAMU: PAaBEHCTBO (UIyp, CUMMETpUs, HUCIOJIb30BaTh
TEPMHHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEI: OCh CUMMETPUH, LIEHTP CUMMETPUHU.

Haxoauts BeIMUYUHBI YIJIOB U3MEPEHUEM C IOMOIIBI0 TPAHCIOPTHUPA, CTPOUTH YIJIbI 3aJJaHHON
BEJIMYMHBI, ITOJIB30BATHCS NIPU PEIICHUM 3a7ad I'paJyCHOM MEpOM YIJIOB, paclO3HABaTh Ha YepTekax
OCTPBIH, IPSIMOU, Pa3BEPHYTHIM U TYIIOU YIJIBL.

BbruncnsaTe AMMHY JJOMaHOM, IEPUMETP MHOTOYI'OJIbHUKA, II0JIb30BAThCS €AMHUIIAMU HU3MEPEHUS
JUIMHBI, BBIPAJKATh OJTHU €IMHULIBI U3MEPEHUS JUIMHBI Yepe3 IPYTue.

Haxomuth, ucCnonb3ys 4epTEXHBbIE MHCTPYMEHTBI, PACCTOSHHUS: MEXIY ABYMs TOYKAMH, OT
TOYKH JI0 IPSIMOM, JIJTMHY ITYyTH HAa KBaJPATHOM CETKE.

Bbruucnare miomans Guryp, COCTaBIEHHBIX M3 MPSIMOYrOJIbHUKOB, UCIOJIb30BaTh pa3OUeHHE
Ha NPSMOYTOJIBHUKHM Ha paBHbIC (UTYpHI, JOCTpPauBaHUE IO MPSIMOYTOJbHHUKA, MOJIH30BATHCS OCHOB
HBIMM €JUHUIIAMH U3MEPEHUS IUIOLIA/IN, BBIpAXKaTh OAHHU €IUHUIIBI U3MEPEHUS Uepe3 IpYIHe.

Pacnio3HaBaTh Ha MoOAENSAX M HU300PAKEHUAX NUPAMUAY, KOHYC, LWJIMHAP, HCIOJIb30BAThH
TEPMUHOJIOTHIO: BEpILINHA, peOpo, IpaHb, OCHOBAHHUE, PA3BEPTKA.

N300pakaTh Ha KJIeT4aTOl Oymare mpsMOYTOJIbHBIHN apasiesenumnet.

Bbruucnare 00b€M NPAMOYIOJIBHOTO Hapajenenunena, Kyba, MOIb30BAaTbCS OCHOBHBIMHU
€IMHUIIAMH U3MEpEHUs1 00bEMa;

Pemare HecnoXHBIE 3aJa4d Ha HAXOXKICHUE TI'E€OMETPUYECKHX BEJIMYUH B IPAKTUYECKUX
CUTyalus
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIAC

C

KoaunuyecTBO 4acoB

Ne n/n I:a:rM::f;::me pasieon Hrem B KoHTpobHbIE IpakTuyeckue JiiekTpoHHbIE (LHPPOBBHIE)
porp cero padoTsI padoThI oOpa3oBaTe/ibHbIE Pecypchl
1 Harypanbnsle uncia. JleicTBus ¢ 43 3 bubmuoteka [JOK
HaTypaJbHBIMU YHCJIAMH https://m.edsoo.ru/7f4131ce
but6mmoreka [IOK
2 Harnsaanas reomerpus. JIMHUYM Ha INIOCKOCTH 12 1 2 https://m.edsoo.ru/7f413 1 ce
bu6muoreka [IOK
3 OOpikHOBeHHbIC 1pOOH 48 3 https://m.edsci.ru/ 7f4131ce
4 Harnsanas reomerpust. MHOrOyroyibHUKH 10 1 1 EtI/ItS;I'I;I/(I)ITleeIElaS(I){)OrIS 1784131 ce
but6mmoreka [IOK
> Jlecamumnnie Apodu 38 2 https://m.edsoo.ru/7f4131ce
6 Harnsinnas reomerpust. Tena u purypsr B 9 1 1 bubmuoteka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
but6mmoreka [IOK
/ [osTopenne i 0bobmerme 10 ! https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 12 4




TEMATHYECKOE INTAHUPOBAHHE

5 KIIACC
HaumenoBanue paznena KomnyectBo OcHoBHOE OcCHOBHBIE BUJIBI IEITEIILHOCTH O0YJarOIITIXCSI
(Temsl) Kypca 4acoB COZEPIKAHNE
Harypanbuble uncna. JlelictBus 43 Hecaruynas cucrema Yurarp, 3a1MCHIBATH, CPABHUBATH HATYPaJIbHbBIC YUCTIA; MPeAJIarath u

C HaTypaJIbHBIMUYHCJIaMU

cuucieHus. Psan
HaTypaJIbHBIX YHCEIL.
Harypainbnslii psn.
Yucno 0.
Harypainbnsle uncinana

KOOPJAUHATHOU MPSIMOIA.

CpaBHeHue,
OKpYTJICHUE
HaTypaJIbHbBIX YHCEIL.
Apudmernueckue
NEUCTBUA

C HaTypaJIbHBIMU
yuciaamu. CBoicTBa
HYJIA IPU CIIOKEHUUU
YMHO>KE€HHH, CBOMCTBA
€UHULBI TPU
YMHOXKEHHHU.
[IepemecTurenbHOEN
coueTareabHOe
CBOMCTBA CJI0KEHUAN
YMHOXEHHS,

00cy:xk1aTh c1ocoObI ynopsaounBanus yucen. Mzodpaxarb
KOOPJUHATHYIO MPSMYIO, 0TME4YaTh YHCIia TOUKaMU Ha KOOPMHATHOMN
NpsIMOI, HAXOAUTb KOOPJUHATHI TOUKH.

HccaenoBath cBOMCTBA HaTypaibHOTO psAna, yucen 0 u lopu
CJIO)KCHUHN U YMHOXKCHHUH.

Hcnosib30BaTh NPABUJIO OKPYTJICHUS! HATYPaJIbHBIX YKcesl. BbINOJHATH
apudgMeTnyecKue 1eiicTBUA C HATYPATbHBIMUYKUCIAMH, BBIYUCIATH
3HAYEHUS YHUCIIOBBIX BBIPAXKEHUI

co cKkoOkamu 1 6e3 CKOOOK.

3anuchbIBaTh NPOU3BEJCHNE B BUJIE CTEIIEHU, YUTATh CTETICHU,
HCMO0JIb30BATH TEPMHUHOJIOTHIO (OCHOBAaHUE,10KA3ATENb),
BBIYHMCJISTH 3HAYEHUs CTEIICHEH.

BbInoJHATH NPUKUAKY M OLEHKY 3HAaYCHHUI YHCIOBBIX BBIPAKEHHUIA,
npeaaratb U NPUMeHATh NPUEMBbI TPOBEPKUBBIYNCICHUH.

Hcnonb30BaTh NpH BIYMCICHHAX IEPEMECTUTENBHOE U COUETATEIBHOE
CBOMCTBA CJIOKEHUS U YMHOXKEHUS, PACIIPEAEIUTEIIBHOE CBOMCTBO
YMHOXEHHS; (POPMYJIMPOBATH M MPUMEHSITh MPaBuJia npeoOpa3zoBaHus
YHUCJIOBBIX BBIPAKEHUM Ha OCHOBE CBOMCTB apu(METUUECKHUX JIEHCTBHM.
HccnenoBarh 4KCiIOBbIE 3aKOHOMEPHOCTH, BBIABUIaTh H 000CHOBBIBATh
runore3bl, GopmMyJMpoBaTh 00001IEeHUSI UBBIBO/IbI 10 PE3YJIbTaTaM
IIPOBEAEHHOTO UCCIEA0OBAHUS.

14



Jenvurenu u KpaTHble
4yucia, pa3iokKeHHne
YyyCJIaHa MHOKUTEIH.
[enenue

¢ octatkoM. [Ipocteien
COCTaBHbIE YHCTIA.
[Ipu3Haku geamMocTu
Ha 2,5,

10, 3, 9.

CreneHb ¢ HATypaAJTIbHBIM
nokaszaresiem. Yucnosbie
BBIPAXKEHUSI; TIOPAJIOK
nerctBuid. Pemenue
TEKCTOBBIX3aJ1a4y Ha BCE
apudMeTHUIECKHE
JIeNCTBUA,

Ha JBUKEHUE UITOKYIIKH

DopMyJIMPOBATH ONpeeJIeHUs ICTUTENS U KPaTHOTO, Ha3bIBATh
ACJIUTCIIN U KPAaTHBIC YUCJIa, pacnosnaBaTb MMPOCTBIC U COCTABHLIC
yucia; (pOpMyJTUPOBATH U MPUMEHATH NPU3HAKHU JICTUMOCTH HA
2,3,5,9, 10; npuMeHATH aJrOPUTM PA3JIOKEHHUS YHUCIIa HA

MPOCTHIE MHOXKHUTEIIN; HAXOAMTh OCTATKH OT JCJICHUS U HETIOJTHOE
YacTHOE.

Pacno3naBaTh UCTUHHBIC U JIOJKHBIC BBICKA3bIBAHUSIO

HaTypaJbHBIX YHCIaX, MPUBOAUTH NPUMeEPbI 1

KOHTPIPUMEPHI, CTPOUTH BHICKA3BIBAHMS U OTPUIIAHUSBBICKA3bIBAHUN O
CBOMCTBAx HAaTypaJbHbIX YHUCCIL.

KoncTpyupoBaTh MaTeMaTH4ecKHe NP eAT0KEHU I

C IIOMOIIBIO CBSA30K «HY, KA, «ECIIH. .., TO...».

Pemiath TEKCTOBBIE 3aa4u apU(PMETUYECKUM CIIOCOOOM, HCMOJb30BATh
3aBHCHMOCTH MEX1Y BeJINUMHAMHU (CKOPOCTh,BpEMsI, PACCTOSIHUE; 1IEHA,
KOJIMYECTBO, CTOUMOCTH U JIp.): aHAJTU3UPOBATH U OCMbBICIUBATH TEKCT
3aa4u, nepedopMyJIMpoBaThH YCIOBUE, H3BJIEKATH HEOOXOUMbIE
JIAaHHBIE, YCTAHABJIMBATH 3aBUCUMOCTH MEX1Y BETUYMHAMU, CTPOUTH
JIOTUYECKYIO LIETIOYKY PACCYKICHUM.

MopaeanpoBaTh X0/ peUIeHUS 3a/1adyd C HOMOIIBIO PHUCYHKA, CXEMBI,
TaOJIMIIBI.

I[IpuBoauTh, pa3dupaTb, OUEHUBATH PA3IUYHBIC PEUICHUS, 3aAMUCU
PELLICHHUI TEKCTOBBIX 3a7ay.

Kpurnueckn ouneHMBATh  TOJYYEHHBIN
OCYHIECTBJAATh CAaMOKOHTPOJIb, IPOBEPS
COOTBETCTBHUE YCJIOBHIO, HAXOAMTH OLINOKH.
Pemats 3amaun ¢ noMombi0 Tepebopa BCeX BO3MOXKHBIX
BApUAHTOB.

3HAKOMUTBCS ¢ HCTOPHUEH pa3BUTHS apUPMETUKHI

pe3yIbTar,
OTBET Ha

15



Harnsignas reometpus.

JIMHNY Ha IIOCKOCTHU

12

Touka, psmas,
OTPE30K, JIyY.
Jlomanas.
H3mepenue nivHbI
OTpe3Ka,
METPUYECKHUE
€IMHULIBI
U3MEPEHHUSI JTUHBI.
OKpY>XKHOCTb U KPYT.
[IpakTuueckas
pabora
«ITocTpoenue y3opa
U3 OKPYKHOCTEN».
VYrou. Hpsmoi,
OCTpBIH, TYNOH U
pa3BEPHYTHIN YTJIbIL.
N3mepenne

YTJIOB.
[IpakTnueckas

pabota
«ITocTpoeHneyrioB»

Pacno3HaBaTh Ha yepTekax, pUCYHKaX, ONMUCHIBATD,

HCIIOJIb3Ysl TEPMHUHOJIOTHIO, U M300PakKaTh C TOMOILBIO
4epTEKHBIX UHCTPYMEHTOB: TOUKY, IIPSIMYIO, OTPE30K, JIy4,

yroJi, JIOMaHy!0, OKpPYKHOCTb.

Pacno3HaBaTh, IPUBOAUTH NPUMePbI 00EKTOB PEATbHOTO
MHpa, UMeroLUX (OpPMY U3YUEHHBIX (QUTYDP, OLIEHUBATH UX
JIMHEWHBIE Pa3MEPBI.

Hcnosb30BaTh JIMHEVKY U TPAHCIIOPTUP KaK HHCTPYMEHTHI

JUISl IOCTPOEHUS M U3MEPEHUS: M3MEPATH JUIMHY OTPE3Ka,
BEJIMYUHY yIJja; CTPOUTH OTPE30K 3aJaHHOU JUIMHBI, YTOJI,
3a/IaHHOW BEJIMYMHBL, OTKJIAABIBATH LINPKYJIEM PABHBIE

OTPE3KH, CTPOUTH OKPYKHOCTb 33JIaHHOIO paanyca.

H300pakaTh KOHPUTYpALIUN TEOMETPUIECKUX DUTYD

U3 OTPE3KOB, OKPYKHOCTEH, NX YaCTEN HA HEJTMHOBAHHOM U
KJIeT4aTo Oymare; mpeasiaraTb, OMUCHIBATH U 00CYKIATH
€roco0bl, AJITOPUTMBI [IOCTPOCHHUS.

Pacno3naBatb 1 M300pakaTh HAa HEJTMHOBAHHOM M KJIETYATOU
Oymare mpsiMOii, OCTpBIH, TYNOM, pa3BEPHYTHIHYTIIBI, CPABHUBATH
YTJIBIL.

Bb1uncasATh 1IMHBI OTPE3KOB, JIOMAaHbIX.

IloHumMAaTh M UCIOJIB30BATH NMPHU PELICHUH 32/1a4 3ABHCHUMOCTH
MEXAY €IMHHUIIAMU METPUUECKOW CHCTEMBIMED; 3HAKOMHUTBHCH C
HEMETPUYECKUMH CUCTEMAMH MEP; BBIPAKATH JTIMHY B PA3ITUYHBIX
€UHULAX U3MEPEHUS.

HcceaenoBatb GUrypsl 1 KOHQUTYpAIUU, HCTIOIB3YAIU(PPOBBIE PECYPChI
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OOBIKHOBEHHBIE TPOOH

48

Hpo6s. [IpaBunbHBICH
HeIpaBUJIbHBIE TPOOH.
OCHOBHOE CBOICTBO
JpoOwu.

CpaBHeHHE TpoOeid.
Cnoxenue u
BbIUUTAaHUE

OOBIKHOBEHHBIX JpO0eii.

CMmemnanHas ApoOs.
YMHOXKEHHUE U JIeTICHUE
OOBIKHOBEHHBIX
npobeif; B3auMHO-
oOpaTtHbIe IpOOH.
Pemenue TEKCTOBBIX
3a7ad4, coJIepKaIux
JpoOwu.
OcCHOBHBIE3aJIJau¥  Ha
JIpoOH.

[Tpumenenne OykB

JUISL 3aIIUCH
MaTeMaTHYeCKHUX
BBIPAXKEHUUN 1
MPEITI0KEHU I

MopaeaunpoBaTth B rpaduueckoid, mpeaAMeTHOU hopme,

C IOMOIIBIO KOMITbIOTEPA MOHSATUS U CBOMCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOU JPOOBIO.

YuTaTh ¥ 3aNIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE IPOOH,
npeaiaratb, 000CHOBbIBATh CIIOCOOBI YIIOPSIOYHBAHUS TPOOEH.
N3006paxkaTh OOBIKHOBEHHBIE IPOOU TOYKAMHU HA KOOPAMHATHOM MPSMOM;
HCMOJIB30BATH KOOPAMHATHYIOTIPSIMYIO JUISI CPAaBHEHUS APOOCH.
DopMyJIMPOBATH, 32ANMCHIBATH C MOMOIIbI0 O0YKB OCHOBHOECBOMCTBO
O0OBIKHOBEHHOM JIpOoOU; MCMOJIB30BATh OCHOBHOE CBOMCTBO JAPOOH IJIs
COKpalleHus ApoOeit U MpuBeaeHHs IpoOu K HOBOMY 3HAMEHATENIO.
[IpencraBasaTb cMenIaHHYIO ApOoOb B BUE HEMPABUIbHON UBBIIEIATh
[ETYIO YacTh YHCIIA U3 HeTPaBUIBHOU APOOH.

Boinoanars apudMerudeckne qeiicTBUsI ¢ OOBIKHOBEHHBIMHU JAPOOSMU;
NMPUMEHATH CBOMCTBA apu(METUUECKHUX JCHCTBUN JUTsl pallMOHATN3AINH
BBIYMCIICHUM.

BbINOJHATH NIPUKUIKY U OLIEHKY pe3y/IbTaTa BEIYHCICHUH ;TIpeiaraTh 1
MPUMEHSATH MPUEMBI POBEPKU BHIUYUCICHUH.

IIpoBoauTH MCCIIETOBAHUS CBOWCTB IPOOECH, OMUPAsICh HA YHCIIOBBIE
HKCIIEPUMEHTHI (B TOM YHUCJIE C IOMOIIbIO KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUS O APOOSX, IPUBOIUTH
MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BbICKa3bIBAaHUS M UX OTPHUILIAHUSA
PemiaTh TeKCTOBBIE 32/1a4M, COJICPIKAIIUE NIPOOHBIC JTaHHBIC, U

3aJ]a4M Ha HaXO0XJIEHUE YaCTH 1[eJIOTO U LIEJIOTO 0 €T0 YacTH;

BBISIBJISITh UX CXOJICTBA U Pa3INYMsl.

MopaeanpoBaTh X0/ pEIICHHS 33]]a4H C IIOMOIIbIO PUCYHKA,

CXEMBI, TAOIUIIBI.

IIpuBoauTsh, pa3dupaTh, OLICHUBATH PA3IMUHbIE PEIICHUS,

3alMCH PEIICHUI TEeKCTOBBIX 3a]1ay.

KpuTnyecku oieHMBaTh NOJIYYCHHBIH PE3YIbTaT,0CYIIECTBISATh
CaMOKOHTPOJIb, POBEPSAS OTBET HA COOTBETCTBUE YCIIOBHIO, HAXOIUTh
OMOKH. 3HAKOMHMTBCA C UCTOpUEH pa3BUTHS apUPMETUKU
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Harnsignas reometpus.
MHOTrOyroJbHUKN

10

MHOroyroJabHUKH.
YeThIpEXYTroJIbHUK,

IIPSIMOYTOJIBHUK,
KBaJpar.

[IpakTuueckas pabora
«ITocTpoenue
NPsIMOYTOJIbHUKAC
3a/IaHHBIMH
CTOpPOHaMH

Ha HEJIMHOBAHHOU
Oymarey.
TpeyroybHUK.
[Tmomans 1 nepumeTp
IPsIMOYTOJIbHUKA U
MHOT'OYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB,
€UHULIBI U3MEPEHUS
TUIOLLAH.

[TepumeTtp
MHOTOYTOJIbHUKA

OnuceiBaTh, HCMOJIb3Ys TEPMUHOJIOTHIO, H300PAKATH
C MIOMOIIIBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,

MOACIINPOBATH U3 6YMaFI/I MHOT'OYT'OJIbHUKH.

[IpuBoauTH NpUMePHI 0OHEKTOB PEATLHOTO MUPA, UMEIOLITUX

(bopMy MHOTOYTOJIbHHUKA, IPSIMOYTOJIbHUKA, KBaJpaTa, TPEyrojJbHHKa,
OLIEHUBATH UX JTUHEHUHBIE Pa3MEpPHI.

Bb1uucjasaTs: nepuMeTp TpeyroibHUKa, IPSIMOYTOJIbHUKA,
MHOTOYTOJIbHUKA; TIOLIa/lb MPSIMOYTOJIbHHUKA, KBaJpaTa.

H300paxkarb 0cTpOYTOJIbHBIE, IPSMOYTOJIbHBIE U TYIIOYIOJIbHBIE
TPEYTrOJIbLHUKH.

CTpouThb Ha HEJTMHOBAHHOM M KJIETYATOW Oymare KBaapar u
MPSIMOYTOJIBHUK C 3aJJaHHBIMU JUTMHAMU CTOPOH.

HccnenoBars cBOMCTBA IPSIMOYTOJIbHUKA, KBaJIpaTa MyTEM
9KCIICPUMCHTA, HaG.HIOIICHI/IH, HU3MCPCHUS, MOJACIIMPOBAHUA; CPDABHUBATH
CBOMCTBA KBaJparTa U IPsIMOYTOJIbHUKA.

KoncTpyupoBaTth MaTeMaTH4ecKHe NP eAT0KEHU

C TMOMOIIBIO CBSA30K «HEKOTOPBIIY, «11000i». Pacno3HaBaTbUCTUHHBIE U
JIO’)KHBIE BBICKA3bIBAHUSI O MHOTOYTOJIbHUKAX, IPUBOAUTH NPUMePHI U
KOHTPIPUMEPEL.

HccnenoBath 3aBMCUMOCTD IUIONIAIM KBApaTa OT AJTUHBIETO
CTOPOHBI.

Hcnosb30BaTh CBOICTBA KBAIPATHOM CETKH JIJIsi TOCTPOSHUsADHUTYD;
pa30uBaTh NPSIMOYTOJbHUK Ha KBaAPaThl, TPEYTOJIbHUKH; COCTABJIATH
burypsl U3 KBaIpaToB U MPSIMOYTOJILHUKOB U HAXOJUTh UX TUIOIIAIb,
pa3z0buBath GUTypbl Ha MPSIMOYTOJIBHUKH U KBaIpaThl M HAXOJUTH UX
miomanb.

BripaaTh BEIMUMHY IUIOUIAAN B PA3JIMYHbBIX €IMHULAXU3MEPEHUS
METPUYECKOI CUCTEMBI MEpP, MOHMMATh U MCNOJb30BATh 3aBUCHMOCTH
MEXJ1y METPUYECKIMH €TMHUIIAMH U3MEPEHUs TUIOMIA U
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pabota
«IoctpoeHue
NPsIMOYTOJIbHUKAC
3a/IaHHBIMU
CTOpOHAMHU

Ha HEJIMHOBAHHOU
Oymare.
TpeyroybHUK.
[Tmomans 1 nepumeTp
NPsIMOYTOJIbHUKA U
MHOT'OYTOJIbHUKOB,
COCTABJICHHBIX U3
MPSIMOYTOJIbHUKOB,
€MHULBI U3MEPEHUs
TUTOILATH.

ITepumerp
MHOT'OYTOJIbHUKA

TPEYrOJIbHUKA, OEHUBATD UX JIMHEHUHBIE pa3MepHI.

Bb1uucjasaTs: nepuMeTp TpeyroibHUKa, TPIMOYTOJIbHUKA,
MHOTOYTOJIbHUKA; TUIONIAa/Ib MPSIMOYTOJIbHUKA, KBAPATA.

H300pamxaThb OCTPOYTOIbHBIE, IPSMOYTOJIbHBIE U TYIIOYTOJIbHBIE
TPEYTOJIbHUKH.

CTpouTh Ha HETMHOBAHHOM M KJIeTYaToil Oymare KBajapar u
INPSIMOYTOJIBHUK C 33JTaHHBIMU JJIMHAMH CTOPOH.

HccaenoBarb CBOMCTBA IPSIMOYTIOJIbHUKA, KBAAPATA IIyTEM
OKCIIEPUMEHTA, HAOIIOICHH S, U3MEPEHUS, MOJICIIUPOBAHUS; CPABHUBATH
CBOMCTBA KBaJpara U NPsIMOYIOJIbHUKA.

KoncTpyupoBath MaTeMaTH4ecKHeE NP EAT0KEHU S

C TMOMOIIBIO CBSA30K «HEKOTOPBIIY, «11000i». Pacno3HaBaTbUCTUHHBIE U
JIO’KHBIE BBICKA3bIBaHUSI O MHOTOYT'OJIbHUKAX, IPUBOAUTH MPUMeEPBI U
KOHTPIPHUMEDHI.

HccaenoBarb 3aBUCMMOCTD IUTOIIAIA KBAAPATa OT JUIMHBIETO
CTOpPOHBI.

Hcnosb30BaTh CBOICTBA KBAIPATHOM CETKH JIJIsi TOCTPOSHUsA(DHUTYD;
pa30uBaTh NIPSIMOYIOJbHHUK HA KBaJPAThl, TPEYTOJIbHUKH; COCTABJIATH
burypsl U3 KBaIpaToB U NPSIMOYTOJIbHUKOB U HAXOJAUTh UX TUIOIIAIb,
pa3zbuBath GUTypbl Ha MPSIMOYTOJIBHUKH U KBaIpaThl M HAXOJUTH UX
IJI0IAb.

BoipakaTh BeIMUMHY IUIOMIAU B PA3IMYHBIX €IUHULIAXU3MEPECHUS
METPUYECKON CUCTEMBI MEpP, IOHMMATh U MCII0JIb30BATh 3aBUCHMOCTH
MEXAY METPUUECKUMHU €IMHULIAMHU U3MEPEHUS TUIOIIAIM.
3HAKOMHTBCS ¢ MPUMEPAMU MPUMEHEHHs TUIOLIAAN U IIEPUMETPa B
MpPaKTUYECKUX CUTyalusx. Pemars 3apaumn

13 peAIbHOM KU3HU, MpeAJIaratb u 00CyKIaTh Pa3IHYHbIECIIOCO0bI
peneHus 3anay
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JlecsTnunbie 1poOH

38

JlecsTuuHas 3amuch
npobeii. CpaBHeHHUE

JECATUYHBIX ApOOEii.

JlelicTBus

C IeCATUYHBIMU
Ipo0sMu.
Okpyrnenue
JECATHUIHBIX
TpoOeH.

Pemenue TekcToBBIX
3aJ1a4, COJIepKaIuX
npo6u. OCHOBHBIC
3a1auu Ha ApoOu

[IpencraBasATh 1eCATUUHYIO IpOOb B BHJI€ OOBIKHOBEHHON,YUTATh U
3anMCcbIBaTh, CPABHUBATH JICCATHYHbIE IpOOH, MpeliaraTh,
000CHOBBIBATH U 00CYKIATh CIIOCO0bI YIIOPSOUNBAaHNUS JECITUUHBIX
TpoOeH.

H300pakaTh necsTuyHble ApoOU TOUKaMU Ha KOOPIMHATHOMIIPSIMOH.
BbIAIBJIATH CXO/ICTBA M PA3JIMYUs TIPABUI apu(PMETHUECKUXICHCTBU C
HATYpPaJIbHBIMH YHCIAMH U IECATHUYHBIMU APOOSMH, OOBSICHSITD UX.
BbinoyiHATL  apudMeTHdecKue JEUCTBUS C  JCCITHYHBIMH
Ipo0sMU; BBIMOJIHATH, TPHUKUAKY M OLEHKY pe3yiabTara
BBIYMCIICHHH.

IIpumeHsaTh cBoiicTBa apudMETUYECKUX ICUCTBHM IJIA
palroOHAIN3allN BIYUCIICHU.

[IpuMeHAT, TNPABWIO OKPYIJIEHHUSl JIECATUYHBIX  JApoOei.
IIpoBoauTH McCIET0BAHUS CBOMCTB JECATUYHBIX APOOCH,0nHpasich
Ha YHCJIOBBIE SKCIIEPUMEHTHI (B TOM YHCIIE

C IIOMOIIBIO KOMIIBIOTEPA), BBIABUIaTh TMIOTE3bI U

HNPUBOAUTH UX 0OOCHOBAHUS.

Pacno3HaBaTh HCTHUHHBIE U JIO)KHBIEC BHICKAa3bIBAaHUS

0 1po0siX, MPUBOJAMTH NPUMeEPbI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAaHMS U OTPULIAHUA BbICKa3bIBaHUM. PemiaTe TeKCTOBBIE
3ajjauu, coJiepKalue JpOOHbIE JaHHbIE, NHA HAXO0XIEHUE YacTU LeJIOro U
LIEJIOTO TI0 €r0 YacTH; BBIABJIATH HX CXOACTBA H Pa3In4us.
MopenanpoBaTh X0/ PELIEHUS 331a4y C IOMOIIbIO PUCYHKA,CXEMBI,
tabmuupsl. [IpuBoaAUTH, pa30UpaTh, OLEHNBATDH PA3JINYHbIC

pelIeHNs, 3alIUCH PEIIEHUI TEKCTOBBIX 3a/au.

OnepupoBaThb IpOOHBIMU YHCIIAMU B PEATbHBIX )KU3HEHHBIXCUTYAIHSX.
Kpurnyecku oneHMBaTh NOJyYEHHBIN pE3y/IbTaT,0CYIIECTBISAT
CaMOKOHTPOJIb, IPOBEPSAS OTBET

Ha COOTBETCTBHUE YCIOBHIO, HAXOIUTH OIIMOKH.

3HAKOMUTBCS ¢ HCTOPHUeH pa3BUTHS apUPMETUKH
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Harnsinaas reometpust. 9 MHoOrorpaHHuKH. Pacno3HaBaTh Ha YepTekax, pUCYHKAX, B OKPYKa0IIeMMHPe
Tena u GpurypsiB Nzob6paxenue IPSIMOYTOJIBHBIN Mapaienenumesi, Ky0, MHOTOTpPaHHUKH, OTUCHIBATb,
MIPOCTPAHCTBE MHOT'OTPAHHUKOB. HCIO0JIb3Yysl TEPMHHOJIOTHI0,0LleHUBATH JINHEWHBIE PA3MEPBL.
Mopnenn [IpuBoauTH NpUMeEpPHI 00BHEKTOB PEAILHOTO MUPA, UMEIOLUX POpMY
IIPOCTPAHCTBEHHBIX MHOTOTPaHHHKA, MPSMOYTOJIBHOTO Mapaljiesienuneaa, Kyoa.
TeN. N300pazkaTh Ky0 Ha KJIeT4aTON Oymare.
[IpssMOyTOnBHBIM HccaenoBathb cBoiicTBa Ky0a, MIpsSMOYTOJIBLHOTO Mapaiesienumena,
napauienenurne], Kyo. MHOTOTPaHHMKOB, UCII0JIb3Ysl Mosien. PacnmosHaBaTh 1 n300paxarh
Pa3séprku KyOan pa3BEpTKHU Kyba u napajienenunena. MoaeJaupoBaTh Ky6 u
napauIeIenuneaa. napajieNienune M3 Oymara 1 mpo4ux MaTepuasioB, 00bACHATH CIOCO0
[IpakTHueckas padboTa MozaenupoBanus. Haxoaurs nuaMepeHus, BbIMUCAATH IUIOIA1b
«Pa3BépTKa KybOay. MOBEPXHOCTH;00bEM Ky0a, MPSMOYTOIBHOTO TapaljIe/IenuIeaa;
O06BéMm kyba, HCCIeI0BATH 3aBUCHMOCTB 00bEMa Ky0a OT JUTHHEI ero pedpa,
IPSAMOYTOJIBHOTO BbI/IBUT'ATh U 000CHOBBIBATh THIIOTE3Y.
IapasIeenumesa Ha0uroaaTh 1 NIPOBOAMTH AHAJIOTHH MEXAY MOHATUSIMUTUIOIAIN
1 00bEMa, mepuMeTpa 1 MIOMAAN TOBEPXHOCTH.
Pacno3HaBaTh HCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUS
0 MHOTOIPAaHHUKAX, HPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI,
CTPOUTH BbICKA3bIBAHUSA U OTPUIIAHNS BbICKA3bIBAHMIA.
Pemars 3agaun u3 peasibHOM KU3HU
[ToBTOpeHue u 06o0IIEeHNE 10 IToBTOpEeHHNE BbryucjasAaTs 3Ha4eHMs BBIPAKEHUN, COEPKAIIMX HATYPAJIbHbIC YUCIIA,
OCHOBHBIX TOHATUIN OOBIKHOBEHHBIE U JIECITUYHBIE IPOOH,BBIMOIHATH MPEeoOpa3oBaHMUs.
METOJI0B Kypca Bei0upars cnnoco0 cpaBHEHUs YKCEll, BEIUUCICHUN, IPUMEHATH
5 kiacca, 0600IIeHIEe cBOMicTBa apuPMETHICCKUX NCUCTBUH I pallMOHAIM3AIINN BEIYMCIICHHH.
3HAHUIH OcymecTBJIsITh CAMOKOHTPOJIb JICHCTBUIA, CAMOIIPOBEPKY pE3yJbTaTa B
PemaTh 3a1a4um u3 peajabHOM KU3HU, IPUMEHITh MATEMATHYECKHEe
3HAHUA IS PEIICHUS 33124 U3 IPYTUXyIeOHBIX TPEIMETOB.
Pemars 3a1a4u pa3sHbIMHU CIOCO0AMHU, CPABHUBATH - CIIOCOOBI
pelieHus 3aJ1a4i, BLIONPATh PALIMOHAJBHBIICIIOCO
OBIIEE KOJIMYECTBO YACOBIIO 170

[TPOI'PAMME
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TEMATHYECKOE INTAHUPOBAHHME

6 KJIACC
HanmenoBanue pasnena KomnuectBo OcHoBHOE OCHOBHBIE BUJIBI ICATEIIEHOCTH 00Y4aIOLTHXCS
(TembI) Kypca 4acoB coJiepyKaHue
HartypasbHble uncia 30 Apudmernueckue BeinoHATL apudMeTnyecKue 1eiicTBUS ¢ MHOTO3HAYHBIMU
JeNCcTBUS HaTypaJIbHBIMU YHCJIaMH, HAXOAUTH 3HAYEHMS YMCIIOBBIX BBIPAKEHUH CO
C MHOT'O3HA4YHBIMHU cKOOKaMu 1 6e3 CKOOOK; BBIYHUCIISTh 3HAUEHUS BBIPAKEHHH, CO CTETIEHMHU.
HaTypaJlbHbIMU BbINoJHATH NPUKUAKY M OLEHKY 3HAYCHUI YMCIIOBBIX BBIPAKECHUH,

guciaamMu. YnciaoBwie
BBIPKEHHUSI, TIOPSTIOK
JIEHCTBH,
HCIIOJIb30BaHKME CKOOOK.
Oxkpyrienue
HATYpaJIbHBIX YHUCEIL.
Jenvurenu u kpaTHbie
YHCIIa; HAanOOJIbIIHI
OOIIIMH HEIUTEND U
HaMMEHBIIIee 00IIee
KpaTHOE.

JenumocTs CyMMBI U
MIPOU3BEICHUS.
Henenue

¢ octatkoMm. Perrenue
TEKCTOBBIX3a1a4

NPUMEHATHb NPUEMBI IPOBEPKH pe3ynbrara. Mcnoab3oBars npu
BBIYHCJICHUSX IEPEMECTUTEIILHOE U COUETATENILHOE CBOMCTBA CII0KEHHUS
U YMHOXXEHHUSI, paclpeaeInTeIbHOE CBOMCTBO YMHOXKEHNSI OTHOCUTEIBHO
CJIO’KEHHsI, CBOMCTBA apU(PMETUUECKHUX JICHCTBHA.

HccnenoBath 4nciaoBble 3aKOHOMEPHOCTH, IIPOBOUTDH YUCIIOBBIE
JKCIIEPUMEHTHI, BbIABUTaTh H 000CHOBBIBATH I'MIIOTE3bI.
@opMyIHpOBaATH ONpeaeeHUsl ACTUTENS U KPaTHOTO, HAaHOOJIBIIEro
O0IIIero AeIUTENs U HAMMEHBIIIET0 00IIEro KpaTHoro, MPOCTOro U
COCTaBHOT'O YMCEIJI; UCIIOJIb30BaTh 3TU NOHATHS IIPU PELICHUH 3a/1a4.
IIpuMeHATH aJropuTMBI BEIYUCICHHS HAaHOOJIBIIEr0 OOLIET0IeIUTENS U
HaMMEHBIIETo O0IIEro KPaTHOTO JIBYX YHCEIl, aITOPUTM Pa3TIOKEHUS YHC-
Jla Ha pocThie MHOXKUTENU. McesienoBaTh yCIOBUs J€IUMOCTA Ha 4 U 6.

HccnenoBarts, 00cyxknathb, popmMyanpoBaTh U 000CHOBBIBATH BBIBOJL O
YETHOCTHU CYMMBI, IPOU3BEACHU : ABYX YETHBIX YUCEIL, ABYX HEUETHBIX
YMCIIE, YETHOTO U HEUETHOIO YHCE.

HccnenoBathb cBOCTBA 1€IMMOCTH CYMMBI U IPOU3BEACHUSIYHACEI.
IIpuBoaAMTHL NPUMeEPBI YKCET C 3aJAHHBIMU CBOMCTBAMHU,PACNO3HABATH
BepPHbIC M HEBEPHbIE YTBEPXKICHUS O CBOICTBAaX UnCEN, ONPOBEPraTh
HEBEPHBIE YTBEP)KICHUSC IOMOIIbI0 KOHTPIIPUMEPOB.

KoncTpynpoBats MaTeMaTH4YecKHe NPeIJI0KEHHS C IIOMOIIBIO CBA30K
«|», «WIA», KECIH. .., TO...». PemiaTb TEKCTOBBIC 3a7a4H, BKIIOYAIOIINAE
MOHATHUS IEITUMOCTH, apu(PMETHUECKUM CrIOcOO0M, HCII0JIb30BaThIIEpeOop
BCEX BO3MOKHBIX BAPHAHTOB.

MopenupoBaTh X0 PEIICHUS 3a4a4U C TOMOLIBIO PUCYHKA,CXEMBI,




TaOJIHIIEL.

IIpuBoauTH, pa30upaTh, OLIEHMBATH PA3JIMYHBIC PEIICHMUS,3aMIUCH
PELIECHHI TEKCTOBBIX 3a7ay.

KpuTuyecku oneHMBaTh OTYyUYECHHBIN pe3yIbTaT, HAXOAUTHOIIUOKH,
OCYILIECTBJISATh CAMOKOHTPOJIb, IPOBEPSISE OTBET

Ha COOTBETCTBUE YCIOBUIO

Harnsnnas reomerpus. 7 [leprieH UK YIS pHBIE Pacno3naBaTth Ha yepTekax, PUCYHKAX CIIy4ad B3aMMHOTIOPACIION0KEHUS
HpHMBIe Ha IJIOCKOCTHU MIpsIMBIC. JBYX IIPSAMBIX.
IapaenbHbie N300paxkaTh ¢ NOMOLIBIO YePTEKHBIX HHCTPYMEHTOB
TPAMBIC. Ha HEJIMHOBAHHOM U KJIeT4aToi Oymare JBe epeceKarouecspsMble, 1Be
Paccrosnne mexny MapajuieJIbHbIE NPAMBIE, CTPOUTH MPSIMYIO, NEPIEHANKYIIIPHYIO TaHHOM.
ABYM: TOYKaMH, IIpuBOAMTH NPpUMeEPBI N1APATUICIBHOCTU U NEPIEHAUKYIIPHOCTH
OT TOYKH JIO MPSIMOiA, IIPSAIMBIX B IIPOCTpAaHCTBE. Pacmo3HaBaTh B MHOTOYIOJIBHUKAX
AJIAHa MapuipyTa NEpIEeHIUKYIIpHBIE UTIapasuleabHble CTOPpOHbl. HM300paxkaTh
Ha KBAJIPaTHOI MHOT'OYTOJIbHUKH C MMapajuiebHBIMU, TEPIEHANKYISIPHBIMU
ceTke CTOPOHAMU.
HaxoauTh paccTosiHue MEX1y ABYMsI TOUKaMHU, OT TOYKH 10 IPSIMOM,
JUTMHY ITyTH Ha KBAaJIPaTHOW CETKe, B TOM YHCIIEHCIIONb3Ys [IU(PPOBBIE
pecypcsl
Hpobu 32 OOGBIKHOBEHHAsI IPOOBb, CpaBHUBATH U YIOPSIA0YUBATH APOOH, BLIOUPATH CIIOCOD

OCHOBHOE CBOMCTBO
JIpoOH, COKpaIICHHUE
npobeii.CpaBHEHHE U
YIOPSTIOYMBAHUE
TpoOeH.
Hecsatuunbie 1poOuu
MEeTpHYECKasl CHCTeMa
Mep.
Apudmerrnueckue
JIeUCTBUS

¢ OOBIKHOBEHHBIMUHU

CpaBHEHHS ApoOei.

IIpeacTaBasATh necaTUYHBIE IpOOH B BUEC OOBIKHOBEHHBIX Ipo0Oei u
OOBIKHOBEHHbIE B BUJIE IECATUYHBIX, HCMOJIb30BATHIKBHBAIEHTHDIE
npeacTaBJieHust IPOOHBIX YHCET MPU UX CPABHEHHUH, ITPHU BHIYUCICHUSX.
Hcnonb3oBath necaTUUHbBIE IpoOU MPU MpeoOpa3oBaHUU BEITUYHH B
METPUUYECKON CUCTEME MEP.

BeinoaHATs apugMerHyecKue aeicTBUsd

C OOBIKHOBEHHBIMH U AECATUYHBIMU JPOOSIMH.

BoruncasaTes 3HaUeHUS BBIPAXKEHUH, COJIepKalliX OObIKHOBEHHBIE U
JECATUYHBIC IPOOH, BBITIOJIHATH MPeoOpa3oBaHus Ipodei, BLIOMPATh
Crocod, MPUMEHSATH CBOMCTBA apu(PMETHUCCKUX ACHCTBUN AJIs




ECATUYHBIMUA
JIPOOSIMH.

OrtHomienue. Jlenenue
B JAaHHOM OTHOIICHUH.
Macmtab, npomnopiius.
[Tonsarue npoueHTa.
Brruncnenue
MPOIICHTA

OT BEJIMYMHBI U
BEJIUYMHEI 110 €€
MIPOIICHTY.

Pemenne TeKCTOBBIX
3a/1a4, coieprKaIux
JIpoOH ¥ TIPOLICHTHI.
[IpakTruueckas paboTa
«OTHOIICHHE JTUHBI
OKPYKHOCTH K €€
TUAMETPY»

paI_[I/IOHaHI/BaLII/II/IBBI‘-II/ICJIeHI/Iﬁ.
CocTaBasiTh OTHOIICHUS U IIponopIrun, HAXOAUTh

OTHOILLIEHUE BEJIUYHH, JEIUTh BEJIMUYUHY B JAHHOM OTHOIICHUHU.
HaxoauTh 3KCIIePUMEHTAIBHBIM MYTEM OTHOLLIEHUE JITUHBI
OKPYKHOCTH K €€ TuaMeTpy.

HNuTepnperupoBath MaciTad Kak OTHOILIEHUE BEJIUYUH, HAXOAUTh
MacHITal 1miaHa, KapThl ¥ BBIYUCIISATH PACCTOSIHHS, HCTIONB3Yys MacIITa0.
OOBSAICHATH, UTO TAKOE MPOLIEHT, YIOTPEOIATH 000POTHI PEUHCO CIIOBOM
«MIPOLIEHT». BhIpaskaTh IpOLEHTHI B IPOoOsIX U IpoOU B MPOLEHTAX,
OTHOILIEHUE JBYX BEJINYUH B MPOLIEHTaX. BBIYHCAATH IPOLIEHT OT YKCIIa U
YHCIIO O €ro NpoleHTY. OKPYIJIATH IpOOH U IPOLEHTHI, HAXOIUTh
npubmpkeHusuucen. Pemarpb 3aga4um Ha 4acTy, IPOLEHTHI, TPOHOPIIHH,
Ha HaXOXKJeHUE ApoOH (ITPOIIEHTA) OT BEJIMYMNHBI U BETMYUHBINO €&

npobu (TIpoI1eHTy), IpoOu (TIPOIIeHTa), KOTOPBIM COCTaBIIsAET OHA
BesMuKHa OT ipyroi. [lpuBoanTsh, pa3ouparh, OLlEHUBATDH PA3TUIHBIC
penieHus, 3aucy peuieHu TEKCTOBBIX 3a/1a4.

N3Baexkatbh MHpOpMALMIO U3 TaOJIUI] U JUAarpaMM, HHTEPIIPETUPOBATh
TaOJIMYHbIE JaHHbBIE, ONPEIENSITh HauOOJIblIee U HAaUMEHbBIIIEE

13 NPEACTaBICHHBIX JAHHBIX

Harnsinnas reomerpus.
Cummetpus

OceBas cummeTpus.
enrpanbHas
CUMMETpUS.
ITocTpoenue
CUMMETPUYHBIX (UTYP.
[IpakTuueckas

pabota «OceBas
CUMMETPUS.
CummeTtpust

B [IPOCTPAHCTBE

Pacno3naBaTthb Ha yepTexax U H300paKEHUAX, H300PaKATHLOT PYKH,
CTPOUTH C MIOMOIIBbIO HHCTPYMEHTOB (UTYpPY (OTPE30K, JOMAHYIO,
TPEYTrOJIbHUK, IPSIMOYTOJIbHUK, OKPYKHOCTb), CHMMETPUYHYIO JaHHON
OTHOCHUTEJIBHO MPSIMOM, TOUKH.

Haxoauth npuMepbl CUMMETPHUH B OKpYXKaroleM Mupe. MoaeaupoBarb
u3 Oymaru /iBe (pUrypbl, CHMMETPHYHBIE OTHOCUTEIb- HO IPSIMOIA;
KOHCTPYMPOBATh reOMETPUUECKUEKOH(PUTypaIi, UCTIONB3Ys CBOMCTBO
CUMMETpPHUH, B TOM YHCIIE C IOMOIIBIO IIU(PPOBBIX PECYPCOB.
HccaenoBath cBOICTBA M3YyYEHHBIX (PUTYp, CBA3aHHBIE C CUMMETpPHEH,
UCIOJIb3YS IKCIIEPUMEHT, HabII0IeHIe, MOIeTMPOBAHNE.
O00CHOBBIBATD, ONIPOBEPraTh C TOMOIILI0O KOHTPIPUMEPOB
YTBEPKACHHS O CAMMETPUU QUTYD




BripaxkeHus: ¢ OykBamu 6 [Tpumenenue OykB Hcnoab3oBaTh OYKBBI 1711 0003HAYECHUS YUCEIT, IIPH 3aIIUCH MaTeMaTH-

JUTSL 3aTTHCH YEeCKUX YTBEP>KICHHM, COCTABIATh OYKBEHHBIE BBIPAKEHHUS 110 YCIOBHUIO
MaTeMaTHUYECKUX 3anaun. McenenoBaTh HECIOKHbBIE YHNCIOBBIE 3aKOHOMEPHOCTH,
BBIPAXKEHUH U MCIOJIb30BaTh OYKBBI IS UX 3alKCH. BBIYMCASTH YUCIOBOE 3HAUCHUE
MpeIJI0KEHUH. OYKBEHHOT'O BBIPQXKECHHUATIPH 33JJaHHBIX 3HAUCHUSAX OYKB.

3anuchiBaTh (pOPMYJIBI: IEPUMETPA U TUIOMIAIU IPSIMOYTOJIbHUKA
BbykBeHHbIE BhIpa)KEHUS bopmy PAMETP Hau pAMOYT ’

KBaJIpaTa; JUIMHBI OKPYKHOCTH, IJIOMAJAUKPYTa; BHINOJIHATH
AYUCIIOBBIE Apata, i Py ’ HHanukpyrd,

BbIYHCJeHHs 110 3TUM Qopmyrnam. CocTaBasaTs Gpopmybl,
MOJICTAHOBKH.

BBIpaXKaIOII1e 3aBUCMOCTH MEX]y BEIMYMHAMH: CKOPOCTh, BpeMsl,
bykBeHHBIE paBEHCTBA,

X OSKICHIE paccTosiHuEe; 1IeHa, KOJIMYECTBO, CTOMMOCTD; TPOU3BOAUTENBHOCTD, BPEMSI,

HaXO0XICHU R

00BEM pabOThI; BEITIOJHATH BRIUKCICHUS 110 3TUM Popmynam. Haxoauts
HEU3BECTHOTO . .

HEU3BECTHBII KOMIIOHEHT apu(PMETUYECKOTO IEHCTBUS
KOMHOHEHTa.DOopMyJIbI

Harnsannas reometpus. @urypbl 14 YeThIpEXYTrOIbHHK, H3006paxkaTh Ha HEJIMHOBAHHOM U KJIETYATOM OyMarec MCIOJIb30BaHUEM

Ha IIJIOCKOCTH

IIPUMEPBI YETBIPEX-
yroJabHHUKOB. [ Ipsamoy-
TOJIbHUK, KBaJIparT:
CBOICTBAa CTOPOH, YIJIOB,
nuaroHanen. 3mepenue
yrioB.Bunibl TpeyroabHu-
koB. [Ilepumerp MHOTO-
yrojabHuka. [nomans
burypor. Dopmyibr
nepuMeTpa U IJIoIaIn
PSIMOYTOJIBHUKA.
[Tpubmxénnoe
MU3MEPEHHE TUIOMAIN

uryp.
[IpakTuueckas
pabora «ITnomaas
Kpyra»

YEepTEKHBIX MHCTPYMEHTOB YETBIPEXYTOJIbHUKH C 3a1aHHBIMU
CBOMCTBAMM:C NTapAJUICIbHBIMH, IEPIICHANKYIISIPHBIMH, PABHBIMU
CTOPOHAMH, NPSIMBIMU YTJIAMH U JIP., PABHOOEAPEHHBINTPEYT OIbHHUK.
IIpennarares 1 00Cyk1aTh cIOCO0BI, AATOPUTMBI IIOCTPOEHUS.
HccaenoBarth, UCHIOIB3Ys SKCIEPUMEHT, HAOIIOIEHHE, MOJEIINPOBA-
HUE, CBOMCTBA NPSIMOYTOJIbHUKA, KBaJpaTa, pa30uBaTh Ha TPEYroJb-
HUKH. O00CHOBBIBATDH, ONMPOBEPraThC MOMOIIbIO KOHTPIPHU- MEPOB
YTBEPKACHUS O IPSMOYTOJIbHUKE, KBAapaTe, PACIIO3HABATH BEPHBIEC U
HEBEpHbIE yTBEpkAcHUA. U3MepATH U CTPOUTH C TOMOIIBIO TPAHCIIOP-
THpa YIJIbL,B TOM YHMCJIE B MHOIOYTOJIbHUKE, CPABHUBATh YIJIbI;
Pacno3HaBaTh OCTPBIE, IPSIMBIE, TYTIBIE, PA3BEPHYTHIE YIJIbI.
Pacno3naBath, H300paxkaTh OCTPOYTOJIbHBIH, IPSIMOYTOJIbHBIH,
TYMOYTOJIbHBIH, paBHOOEIPEHHBIN, PABHOCTOPOHHUI TPEYTOJIbHUKH.
BbruncasaTe nepuMeTp MHOIOYTOJIBHHKA, IUIOIIAAb MHOTOYTOJIbBHAKA
pa3bueHueM Ha MpsIMOYT'OJILHUKH, Ha paBHbIE (PUTYPHI, UCIIOJIBb30BATh
METPHUYECKUE €IMHULBIN3MEPEHNUS JUIMHBI U Iiomany. Mcnosib3oBaTh
npuodInKEHHOE M3MepPeHHe IJTMH U TUTONIAJICH Ha KeT4aToi Oymare,
npuOIMKEHHOE NU3MEPEHUEUTMHBI OKPY>KHOCTH, TUIOLIAIN Kpyra




[lonoxxuTeapHbIC U 40 [enbie uncna. Monyis IIpuBOAMTHL NPUMeEPBbI UCIIOJIB30BAHUS B PEAIBHON KU3HU
OTpHILATENbHBIE YUCIIA 4HClla, TEOMETPUYECKas MOJIOKUTEIBHBIX U OTPULIATETbHBIX YUCE.
uHTepnpeTanys Moayis. | M3o00paxkaTth 1ieible YuCIa, I0J0KUTENbHBIE U OTPULIATEIbHBIE
UK CnoBBIETPOMEKYTKH. qyclia TOYKaMy Ha YMCIIOBOM MPSAMOM, MCMOJIb30BATh YHCIOBYIO
[TonoxurensHbie U npsimMyto JUist cpaBHeHUs unces. [IpuMeHsiTh MpaBu/Ia CpaBHEHMUS,
OTpHUIaTENIbHbIE YUCIIA. YHOPSAI0YMBATH LIEIbICUHCIIa; HAXOAUTh MOYJIb YUCIIA.
CpaBHeHue ®opMyJIMPOBAThH NPABUJIA BEIUUCICHUS C ITOJIOXKUTEIbHBIMUU
MOJIO)KUTEIBHBIX U OTPULIATENILHBIMU YUCJIaMHU, HAXOAUTb 3HAYEHHU S YHCIIOBBIX
OTPHUIATENIbHBIX YHCETI. BBIPKEHHH, coiepKaluX IeHCTBUS
Apudmernueckne
. C MOJIOXKUTEIbHBIMU U OTpULIaTeIbHBIMU yncaamMu. [IpumeHsTh
AICHCTRHA C TOTOHH- CBOIICTBA CIIOKEHUS U YMHOXKEHUS JUIsl IPE0OPa30BaHUs CYMM U
TEJbHBIMH U OTpHUILIA- MpowsBeeHEit
TeIbHBIMUYHCIIAMHU.
Pemenue TekcToBBIX
3a1a4y
[IpencraBnenue naHHbBIX 6 [IpssmoyronbHas cuctema | OOBACHATH M HJVIIOCTPUPOBATH MOHATHE IIPSIMOYTOJIbHOMCUCTEMBI

KOOpJMHATHA TUIOCKOCTH.
Koopaunatel TouknHa
IUIOCKOCTH, adciucca

W OpJIMHATA.
CronbuaTbie HKPYTrOBBIE
JUarpaMMBl.
[IpakTruueckas padota
«ITocTpoenue
TUarpamMmm.

Pemrenne TeKCTOBBIX
3a/1a4, CoJIepIKaIInx
JIaHHBIE,
MIPE/ICTABJICHHBIC

B TaOIMIIaX ¥ HA
Juarpammax

KOOpPJMHAT Ha IUIOCKOCTH, UCIIOJIb30BAaTh TEPMUHOJIOTHIO; CTPOUTH Ha
KOOPJMHATHOM TUIOCKOCTU TOYKH U (PUTYPHI TIO 3a/1aHHBIM
KOOpJMHATaM, HAXOAUTh KOOPINHATHI TOYEK.

Yurath cTonOyaThie U KPYrOBBIE JHAarpaMMbl; HHTEPNPETHPOBATH
JaHHBIC; CTPOUTH CTOJI0YaThIe AUarpaMmbl. Mcnoab3oBaTh
uHGopManmio, IpeJCTaBICHHYIO B TA0IUIaX, HA TUarpaMMax Juis
PELICHUATEKCTOBBIX 3a7a4 U 3aJa4 U3 PEaIbHOM JKU3HU




Harnsgnas reomerpust.
@urypsl B IpOCTPAHCTBE

[IpsamoyronbHbIH
napasuiesienunesn,
KyO, mpu3Ma,
nUpaMua, KOHYC,
WIMH]IP, ap U
cdepa.
N3o0paxeHune
MPOCTPAHCTBEHHBIX
buryp. [Tpumepsl
pa3BEPTOK
MHOTOTPaHHHKOB,
[WIMH]IpA ¥ KOHYCA.
[IpakTuueckas pabora
«Co3znanue Mozenei
MPOCTPAHCTBEHHBIX
buryp».

ITonsTHe 00BEMA;
€MHUIIBI U3MEPCHHUS
00Béma. O0BEM
PSIMOYTOJIBHOTO
napajienenumnesaa, Kyoa,
dbopmyiel 00bEMa

Pacno3naBaTh Ha YepTekax, pUCYHKaX, OMUCHIBATH TTHPAMHITY,
pU3MY, HWIHHID, KOHYC, Iap, H300pakaTh UX OT PYKH,
MOJeJHPOBATh U3 OyMard, INIACTHIINHA, TIPOBOJIOKUH 1ip. [IpuBoaANTH
npuMepbl 00bEKTOB OKPYKAIOIIETO MUPA,UMEIOINUX (OPMBI
Ha3BaHHBIX TECII.

Hcnoab30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, IPaHb,0CHOBAHUE,
BBICOTA, pauyC U quaMeTp, pa3BépTka. M3yyarTs, HCIIONIb3Ys
HKCIEPUMEHT, HAaOJII0JICHNE, N3MEPEHNE,MOAECTMPOBAHNE, B TOM YHCIIE
KOMIIBIOTEPHOE, 1 ONMCHIBATH CBOCTBA HA3BaHHBIX TEJl, BHISIBJIATH
CXO/CTBA H

Pa3IuYUsA: MEXKIY TUPAMUION U IPU3MON; MEKIY

LUJIUHIPOM, KOHYCOM U IIAPOM.

Pacno3naBaTth pa3BEépTKH Napaienenunena, Kyoa, mpu3Mbl, IUPaMUIB,
KOHYCa, IWIMH]PA; KOHCTPYHPOBATh JAHHBIC TeJa U3 Pa3BEPTOK,
CO3/1aBaTh UX MOJEIIH.

Co3aaBaTh MoJeJ U IPOCTPAHCTBEHHBIX (GUTYp (M3 OyMaru,1poBOJIOKH,
MJIACTHIIMHA U JIP.)

N3mepsaTh Ha MOaesIX: ATUHBI pEOEP MHOTOI'PaHHUKOB,AMAMETP ILapa.
BoiBoguth popmysty 00bEMa MPSIMOYTOIHHOTO

napajuleJIeuneaa.

BoruucasaTes no gopmynam: o0bEM PSIMOYTOJIBHOTO
napajuiefnenumnesaa, Kyoa; ucroib30BaTh IUHHUIIBI H3MEPEHUSI00bEMA;
BBIYUCJIATH 00BbEMBI TEJl, COCTaBICHHBIX U3 KyOOB,
napajuleNienuneoB; pemaTh 3a1a4M ¢ pealbHbIMU JaHHBIMU

[ToBTOpEeHME, 0000IICHNE,
cucreMaruni3anusia
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IToBTOpEeHHE
OCHOBHBIX ITOHSATHHH
METOJI0B KYpCOB S
6 KJ1accoB,
000011IeHNE U
CHCTEeMAaTH3aIs
3HAHUM

BopryucaaTh 3Ha4eHMs BBIPAKEHUN, CONEPKAIIUX HATYPAJIbHBIE,
LIeJIbIE, TTOJIOKUTENIbHBIE U OTPULIATEIbHBICUNCIIA, OOBIKHOBEHHBIE
U JIeCATUYHBIE IPOOH, BBINOIHATEIPEOOPAa30BaHUS YUCEI U
BBIPAKECHHIA.

Be10npaTh ciocod cpaBHEHUsI YUCENl, BBIYMCICHUN, IPUMEHATH
CBOIicTBA apu(METUIECCKHUX ACHUCTBHIMA IS palliOHATH3AIUN
BBIUHCIICHHUH.




Pewmats 3a1aum U3 peajgbHON KU3HU, IPUMEHSTh MaTeMaTHYecKHe
3HAHUA [UTS pELIeHU 3a4a4 U3 APYTUXIIPEIMETOB.

PemaTs 3agaun pa3HbIMH C10C00AMHU, CPABHMBATH,BHIOUPATH
CIoCo0bI PENICHUA 3a/1a4u.

OcyuiecTBAATH CAMOKOHTPOJIb BBIIIOTHIEMBIX IEUCTBUIN 1
CaMOITPOBEPKY pe3yJIbTaTa BEIYMCICHUN

OBILIEE KOJIMYECTBO 170
YACOB IIO ITPOI'PAMME
TEMATHYECKOE IINIAHUPOBAHUNE
6 KIIACC
KosnuecTBo yacos
Ne HaumeHoBaHue pa3aesioB U TeM JyeKTpOHHBbIE (LM (pPOBbLIE)

KonTpouasn

IIpakTH4eckue

n/n NPOrpamMMbl Bcero bie paGoTEI | paGoTHI o0pa3oBaTe/IbHbIE PeCypChl
1 [ToBTOpEeHME M 0000IIEHNE MaTepHaIa 3a 5 Kil 5
2 HarypanbHbie uncna 30 2 bubmuoteka [{OK https://m.edsoo.ru/7f414736
3 Harnsinnas reomerpus. [psiMblie Ha MI0CKOCTH 7 bubmmoteka L{OK https://m.edsoo.ru/7f414736
4 Hpobu 32 2 1 but6mmoreka IIOK https://m.edsoo.ru/7f414736
5 Harmsigaas reomerpusi. CuMmmerpus 1 bubnuoteka [{OK https://m.edsoo.ru/7f414736
6 Bripaxkenus ¢ OykBamu 1 bu6mmoreka [{OK https://m.edsoo.ru/7f414736
7 Harmsigaas reomerpusi. @urypsl Ha I0CKOCTH 14 1 1 bubmuoteka [{OK https://m.edsoo.ru/7f414736
8 [TonoxuTenpHbIE M OTPHUIATEIIHPHBIC YUCITA 40 3 but6mmoreka IIOK https://m.edsoo.ru/7f414736
9 [TpencraBneHne JaHHBIX 6 1 but6mmoreka IIOK https://m.edsoo.ru/7f414736
jo Harmaauasreomerpus. Gurypsi B 9 I I Bubsorexa [IOK hitps:/m.edsoo.ru/7£414736
MIPOCTPAHCTBE
11 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 15 1 bu6nuoteka LIOK https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I1O0 170 1 5

ITPOTPAMME




PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

IHOACHUTEJIBHAA 3AIITMCKA

Anre0Opa sBISETCS OIHMM U3 ONOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
obOecreunBaeT W3y4eHUE IPYTHX TUCIUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK W TyMaHUTAPHOTO
IIUKIIOB, €€ OCBOCHHE HEOOXOAMMO IS MPOAOKEHHS OOpa3oBaHHUS UB  IOBCEAHEBHOW  KH3HH.
PazButne y  oOydarOmmMxcsi ~ HAy4YHBIX  TPEJCTABICHUU O TMPOUCXOXKICHUH U CYIIHOCTH
anreOpanvecKkux aOCTpaKIui, Coco0e OTPaKEHUS MAaTEMAaTHUECKOW HaYKOW SIBJICHH WM MPOIIECCOB B
IpUpojie U O0IIecTBE, PO MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM IMO3HAHUHU U B NPAKTUKE
crocoOcTByeT (OPMUPOBAHUIO HAYYHOTO MHMPOBO33PEHHS] M KAdyeCTB MBIIIICHHUS, HEOOXOINMBIX
JUISL aIalTallii B COBPEMEHHOM IMdpoBoM obmiecTBe. M3ydyeHue anreOpbl oOecrieunBaeT pa3BUTHE
yMeHHsI HaOI0JaTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPEOYyeT KPUTHYHOCTHU MBIILIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JACWCTBHS M BBIBOIBI, (OPMYITHUPOBATH
yrBepxacHus. OcBoeHHME Kypca anreOpsl 00ecreyuBaeT pPa3BUTUE JIOTHUYECKOTO MBIIIICHUS
0oOy4aroluXcsi: OHU HCIOJB3YIOT NEAYKTUBHbIE M HWHAYKTUBHBIE pacCyKIeHHs, O00oOIIeHHe u
KOHKpeTH3aluio, abcrparupoBanue U anajoruto. OOyueHue anredpe MpeanosaraeT 3HaYUTENbHBIN
00BEM CaMOCTOSITENIBHON AESITETbHOCTH O0YYaloIIMUXCs, TTO3TOMY CaMOCTOSITENIbHOE pEelIeHHe 3aiay
SIBJISICTCS pealiu3aiuel JesiTeIbHOCTHOTO MPUHITUIIA O0yYSHHUS.

B cTpyktype mporpammbl ydeOHOTO Kypca «AJredOpa» sl OCHOBHOTO 001iero oOpa3oBaHHS
OCHOBHOE MECTO 3aHUMAIOT COAEpPKATeIbHO-METOJAUYECKUE JIMHHUH:

«Yucna u BIYUCTICHUSY, «AJreOpandecKkre BEIpaKEHUS», «Y paBHEHHSI M1 HEPABEHCTBAY,

«Dyakuny.  Kaxmas W3  3THX  COAEPKATEIbHO-METOAUYECKHX  JIMHUN  pa3BUBAaeTCS Ha
MPOTSKEHUH TPEX JIET U3YYCHUS Kypca, B3aMMOJEHCTBYS C APYTUMU €ro TUHUSAMU. B xo1e u3ydeHus
yueOHOro Kypca 00ydYaromumcsi MPHUXOAUTCS JIOTHYECKH pPAacCyXJaTh, UCIIOJIB30BaTh TEOPETHKO-
MHOKECTBEHHBIM $3bIK. B CBsI3u ¢ 3TUM B MporpaMMmy ydeOHOTo Kypca «Auredpay» BKIIOUYEHBI
HEKOTOphIE OCHOBBI JIOTMKH, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTH4YecKOro
o0pa3oBaHUsi M  CIOCOOCTBYIOIIME  OBJIAJCHUIO  OOYYAIOUIMMHCA OCHOB  YHHBEPCAJIHHOTO
MaTeMaTH4ecKoro si3bika. Cojep aTenbHONM W CTPYKTYPHOH OCOOEGHHOCTBIO Y4eOHOTO Kypca
«Anrebpay SBISETCIETO HHTETPUPOBAHHBIN XapaKTep.

Conepxxanne auHUM «YHHClIa M BBIYMCIIEHUS» CIYKUT OCHOBOW Ul JAJIBHEHMILEr0 HW3ydeHUs
MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHIO y OOYYAIOUIMXCS JIOTMYECKOTO MBIIIICHUS, (OPMUPOBAHUIO
YMEHHMsI TI0JIb30BaThCSl AITOPUTMAMHU, a TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOTUMBIX
JUIsL TIOBCEAHEBHOW »KM3HU. Pa3BuTHE TMOHATHS O 4YHCIE€ HA YPOBHE OCHOBHOIO 0OIIEro
o0pa3oBaHMUS CBSI3aHO C PAlMOHAIBHBIMH W UPPAMOHAIBHBIMH YHCIaMH, (opMHpOBaHHEM
MPEJACTABICHUM O JIEUCTBUTEIIBHOM  YMHCIIE. 3aBepileHue OCBOEHHUSI  YHMCJIOBOM  JIMHUU
OTHECEHOK CpeqHeMY 0011eMy 00pa30BaHHUIO.

Conepkanue ABYX alreOpanyecKuX JHHHA — «AnreOpanvecKkue BBIPKEHUS» U
«YpaBHEHUSI M HEPaBEHCTBA» CIOCOOCTBYET (OPMHUPOBAHHIO Yy OOYYAIOIIMXCS MaTeMaTHYEeCKOIro
anmapara, HeoOXOQUMOIro MJisi pelleHUs 3a7ad MaTeMaTHKH, CMEXKHBIX MPEJIMETOB U MPaKTHKO-
OPUEHTHPOBAaHHBIX 3amad. Ha ypoBHEe OCHOBHOTO o00ImIero oOpa3oBaHus YYeOHBIN MaTepuai
TPYNIHUPYETCs] BOKPYT pallMOHATIbHBIX BbIpaxKeHHM. Airedpa JEMOHCTPUPYET 3HAYEHHE MAaTeMAaTHUKH
KaK s13bIKa JIJISL TIOCTPOCHHUS MaTeMaTHYECKUX MOJIEIEH, OMUCaHUs TPOIECCOB U SBIICHUN pPEaNbHOTO
mupa. B 3amaum oOydeHuss anreOpe BXOIAT TaKKe MalbHEWIEEe pPa3BUTHE AITOPUTMHYECKOTO
MBIIUICHHS, HEOOXOIUMOT0, B YaCTHOCTH, U1 OCBOCHHUSI Kypca MH()OPMATHKH, U OBIIAJICHUE HABBIKAMHU
JeyKTUBHBIX paccyxnaeHuil. IlpeoOpa3oBanue CHUMBOJBHBIX (OPM CHOCOOCTBYET pa3BUTHIO
BOOOpaKEHUSs, CIIOCOOHOCTEH K MaTEMAaTHYECKOMY TBOPYECTBY.

Conepxxanne (HyHKIMOHATBHO-TPAQUUECKON JIMHUHM HALEJICHO Ha IOJIydeHHE OOydYaromuMUCs
3HAHUM O (YHKIUAX KaK BaXKHEHWIIEW MaTeMaTHYeCKOW MOJENH IJIsi ONMUCAHUS U WCCIICIOBAHMS
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pa3HOOOpa3HBIX MPOIECCOB U SBJICHUN B MpHUpoe U obmecTBe. M3ydeHne Matepuana criocoOCTBYyeT
Pa3BUTHUIO Y OOYyYaIOUIUXCS YMEHHS HCIOJIb30BaTh PA3UYHBIC BBIPA3UTENBHBIE CPEICTBA S3bIKA
MaTEeMaTHUKU — CJIOBECHBIC, CHMBOJHMYECKHE, TpaduuecKre, BHOCHT BKJIaaA B (HOpPMHUpPOBAHHE
MPEJICTABICHUNA O POJIMMATEMATHKHU B Pa3BUTHH [IUBUIN3AINU U KYJIbTYPHI.

CormacHo yueOHOMY TutaHy B 7-9 Kiaccax u3ydaercs y4eOHBIM Kypc «Anredpay», KOTOpPBIA
BKJIIOUYAET CJICIYIOIINE OCHOBHBIC pa3/IeNbl colepkanus: «Uucna u BeIYUCICHUN», «Anredpanyeckue
BBIpQXECHUS», «YPaBHEHUS W HEPABEHCTBa», «DYyHKIUN.

OO0mee  4YWCIO  4YacoB, PEKOMEHIOBAHHBIX JUIsl  u3ydeHuss  ydueOHOro  Kypca
«Anrebpay, — 306 ygacoB: B 7 knmacce — 102 ugaca (3 gaca B Hemeno), B 8 kimacce —102 gaca (3
yaca B Hezieno), B 9 kiacce — 102 gaca (3 gaca B HE/IEIO).

COIJEPXAHHUE TEM YUEBHOI'O KYPCA
7 KUIIACC
Yucjia v BBIYUCTEHUS

Jpo6u OOBIKHOBEHHBIC U JECATUYHBIC, MEPEXO] OT OJHON (HOPMBI 3amUCH APOOEH K APYTOH.
[TonsTHE paNMOHAILHOTO YHCIA, 3alKCh, CPABHEHHE, YHOPSIOYMBAHWE PAIMOHATIBHBIX YHCEIN.
ApudmeTndeckne IEHCTBUS ¢ pallMOHATBHBIMU YMCIaMH. Perienne 3a1ad u3 peaabHOW MPaKTUKU Ha
4acTH, Ha APOOH.

CremneHb ¢ HaTypaJbHBIM MOKA3aTENIeM: ONpe/eIeHNne, IPeoOpa3oBaHue BBIPAKEHUN HA OCHOBE
OTIpeieNIeHus, 3aMUCh OOIBIINX YUCeN. [[pOIEeHTHI, 3auch MPOICHTOB B BHJIEC IpOOU U ApoOU B BHUIE
MPOIEHTOB. Tpv OCHOBHBIE 331a4U HATIPOIICHTHI, PEIICHHUE 33/1a4 U3 peaTbHOU MPAKTHKH.

[TpuMmeHeHnEe TPU3HAKOB AETUMOCTH, PA3JI0KEHUE HA MHOXKHUTEIIN HATYPaIbHBIX YHCEIL.

PeanbpHbIe 3aBUCHMOCTH, B TOM YHKCIIE TIpsiMasi U 0OpaTHAs IPOMOPIIUOHATEHOCTH.

Auredpanyeckue BbIpaKeHHs

[lepemenHbIEe, YKMCIOBOE 3HAYEHUE BBIPAXKEHHUS C MepeMeHHOW. JlomycTumble 3HAaYeHHS
nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXIy BelIMYMHAMU B Buae (opMyibl. Beruucienus mno
dopmynam. [IpeoOpa3zoBanne OYKBEHHBIX BBIPAKEHHUI, TOXKIIECTBEHHO paBHbIE BBIPAXKECHUS, PaBUIIA
npeoOpa3oBaHUsl CyMM W IPOU3BEJCHUN, NMpaBUiIa PACKPHITUA CKOOOK M TMPHUBEACHUS MOJOOHBIX
cJ1aracMbIx.

CBoMCTBa CTENEHU C HATYpaJIbHBIM MTOKA3aTEJIEM.

Opnounensl u MHOrowieHbl. CreneHb MHorowieHa. ClokeHue, BBIYUTAHHE, YMHOXKEHUE
MHOTO4YJIeHOB. DOpMyJbl COKPAIIEHHOTO YMHOXEHHs: KBaapaT CyMMbl U KBajapar Pa3HOCTH.
®opmyna pa3HOCTH KBajapaToB. Pa3nokeHHe MHOTOWIEHOB HA MHOXKHMTEIH.

YpaBHeHHUs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHHMsI, IpaBWiIa IpeoOpa3oBaHUs YPaBHEHHS, PAaBHOCHIBHOCTD
YpaBHEHUH.

JluHeliHOe ypaBHEHHE C OJHOW MEPEMEHHOMW, YUCIIO KOPHEH JMHEWMHOTO ypaBHEHUS, PELICHUE
JUHENHBIX ypaBHeHMM. CocTaBleHUE ypaBHEHUH IO YCJIOBMIO 3a1aud. PelieHne TEKCTOBBIX 3ajad ¢
MIOMOILBIO YPABHEHUM.

JluneiliHoe ypaBHEHHME C JABYMsI NEpeMEHHBIMH M ero rpaduk. Cuctema ABYX JHHEHHBIX
YpaBHEHUH C IBYMs TMEPEMEHHBIMH. PelieHrne cucteM ypaBHEHUH CIOCOOOMIIONCTaHOBKH. [Ipumephl
peLIeHus: TEKCTOBBIX 3a/1a4 C [IOMOLIbIO CUCTEM YPABHEHUM.

DOyHKUUHA

Koopaunara touku Ha mpsiMmoil. UuciioBble MPOMEXKYTKH. PaccTositHue Mexay AByMs TOYKaMU
KOOPAUHATHOU MPSIMOM.

IIpssmoyronbHast cucrema koopauHar, ocu Ox u Oy. AbGcuucca W opAuHATa TOYKM Ha
KOOpAMHATHOH 1ockocTH. [IpumMeps! rpadukoB, 3agaHHbIX GopMynamu. UteHue rpaguKoB peaabHbBIX
3apucumocrteil. [lonstue pynxmun. I'padpuk Gynkmun. CroiictBa ¢pyHkumid. JIuneitHass ¢pyHkuus, eé

rpaduk. I'paduk Gynxun y = |x|. [paduueckoe penieHne TMHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX
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YpaBHEHUH.
COJEPKAHHUE TEM YYEBHOTI'O KYPCA
8 KIIACC

Yucna v BBIYUCTICHUS

Ksagparueiii kopenb wu3 uyucna. I[lonsarue 00 wupparmoHabHOM 4Yucie. JlecaTuyHbIe
npuOIMKEHUsT UppalMoOHaNbHBIX uucesl. CBoiicTBa apu(METHYECKUX KBaJIpaTHBIX KOPHEH M UX
NpUMEHEHHE K IPe00pPa30BaHHIO YUCIOBBIX BHIPAXKECHUH M BHIYMCICHUSAM. JleliCTBUTENbHBIC YUCIIA.

CreneHb € LeJIbIM IToKa3artesieM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YUCTIA.
Auredpanyeckue BbIpaKeHH

KBanpatHblii TpEXuiieH, pa3iokeHnue KBaIpaTHOTO TpEXWieHa Ha MHOXKUTENIU. AnreOpanyeckas

npo6b. OCHOBHOE CBOMCTBO anredpandeckoii n1podu. CrnoxeHue,
BBIUUTAHUE, YMHOXXEHHE, JAeJeHHe anreOpandeckux apoOeil. ParmoHanbHble BBIpaXEHHS M UX
npeoOpa3oBaHue.

YpaBHeHNs U HEPaBeHCTBA

KBanparHoe ypaBHeHue, hopmyna KOpHel KBaapaTHOTO ypaBHeHHs. Teopema Buera. Perenue
YpaBHEHMH, CBONSALIMXCS K JHMHEWHBIM M KBajapaTHbIM. [Ipocreiimme apoOHO-panvoHaIbHBIE
YpaBHEHHS.

I'paduueckas uHTepHpeTanus YpaBHEHUH C JBYMs TEPEMEHHBIMH W CHUCTEM JIMHEHHBIX
YpaBHEHHI C JIBYMsI NepeMEHHbIMH. [IpuMepnl pelieHuss CucTeM HEITMHEWHBIX YPaBHEHUH C JIBYMSI
IIEPEMEHHBIMH.

Permienne TeKCTOBBIX 33124 aNreOpanyecKuM CrocoOoM.

UucnoBbie HEpaBEHCTBA U WX CBOWMCTBAa. HepaBeHCTBO ¢ 0AHON nepeMeHHON. PaBHOCHIIBHOCTH
HepaBeHCTB. JIMHeliHbIe HepaBEeHCTBA C OJJHOM nepeMeHHON. CUCTEMBIINHENHBIX HEPABEHCTB C OAHOMN
MIEPEMEHHOM.

DOyHKUUH

[onarue ¢pynkuuu. OOnacTh ONpENeNeHUss W MHOXKECTBO 3HAUYECHUH (QYHKUHUU.
Cnioco0wI 3a1anus yHKITHI.

I'papux Qynkiun. Yrenue cBoicTB pyHKIMHM 1o e€ rpaduky. Ilpumepsl rpadukoB QyHKIU,
OTPaKaIOIINUX pealIbHbIE MPOLIECCHI.

@OyHKIMH, ONMCHIBAIOIINE TPAMYIO U 00pPaTHYIO MPOMOPIIMOHAIBHBIE 3aBUCUMOCTH, UX T'paduKy.
Oynxupn y = x°, y = x°, y =\x, y=|x|. [paduaeckde pemreHne ypaBHEHHiT 1 CHCTEM yPaBHEHHIA.

COAEP)XAHUE TEM YYEBHOTI'O KYPCA
9 KJIACC

Yuca ¥ BbIUYHCTIEHUA

PanmonaneHble yncna, uppanuoHaJbHbIC YUCIIA, KOHEYHBIC M OECKOHEUYHBIC ACCITHYHBIC IPOOH.
MHOeCTBO IEeUCTBUTEIBHBIX YHCEN, NEHCTBUTEIBHBIC YUCIa KaK OECKOHEUHBIC NECITHYHBIE IPOOH.
B3anmMHO 0gHO3HAYHOE COOTBETCTBUE MEXKIAY MHOKECTBOM JEUCTBUTEIBHBIX YHUCENI U KOOPAUHATHOU
IPSIMOIA.

CpaBHeHUE NEHCTBUTENBHBIX YUCEI, apu(hMETUIECKUE NeUCTBUS C ICWCTBUTEIHLHBIMU YHCIIAMHU.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, UIUTEIHLHOCTH MPOIECCOBB OKPYIKAIOIIEM MHUpE.

[TpubnmkE€HHOE 3HAYCHUE BEIMYWHBI, TOUHOCTh Npubmmkenus. Okpyrienune yucen. [Ipukuaka
Y OLICHKA PE3YJIbTAaTOB BBIYUCICHUM.

YpaBHeHNsI M HEPaBEeHCTBA
JIuneitHoe ypaBHeHue. Pemenue ypaBHeHU#, cBoadlUXcs K JuHEHHBIM. KBaapaTHoe
ypaBHEHUe. PemieHue ypaBHEHMH, CBOIALIMXCS K KBaJpPaTHBIM.
bukBagpatHoe ypaBHeHue. Ilpumepsl pemieHus ypaBHEHUM TpeTbe W YETBEPTOWM CTEMEeHEH
Pa3I0KEHNEM Ha MHOXKHUTEIIN.
Pemenue npoOHO-pallMOHANBHBIX ypaBHEHM. PelieHne TEKCTOBBIX 3a/ad airedpanyuyecKum
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METOJIOM.
VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €ro Tpaduk. Pemenne cucreM AByX JTUHEHHBIX YpaBHEHHI
C IByMs IIEpeMEHHBIMU. Pelenue cucrem qByX ypaBHEHUH, OHO

W3 KOTOPBIX JIMHEWHOEe, a Apyroe — BTOpoi cremneHu. [ 'paduueckas WHTEpHpeTands CHUCTEMBI
YpaBHEHUH C ABYMSI IEPEMEHHBIMHU.

Pemienne TEKCTOBBIX  3a1ady  anreOpanyeckuM  CIOCOOOM.

UucaoBble HEPAaBEHCTBA U UX CBOMCTBA.

PemreHne nMHENHBIX HEPABEHCTB C OJHOM IepeMeHHOW. PelleHue cucreM JIMHEWHBIX
HEpPaBEHCTB C OJHOW mepeMeHHOW. KBampaTHeie HepaBeHcTBa. ['paduueckas wuHTEpIIpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JBYMs [IEPEMEHHBIMU.

DOyHKUNH
KBanpatnunas ¢pyHkius, e€ rpaduk u cBoiictsa. [lapabomna, KoopAuHATHI BEPIIMHBINTAPA0OIBI, OCh
CUMMETpPUHU NapadoIbI. &

I'papukn dyskumii: y = #£x, y= £x+b, y= E_, y=x,y=1x, y=|x, =

U UX CBOWCTBA.

YucsioBbIe MOCTEA0BATEILHOCTH M MIPOrPecCuu

[lonsiTie YuMCIOBOM MOCHENOBATENBHOCTUA. 3aJaHUE IMOCJEI0BATEILHOCTH PEKYPPEHTHOM
dbopmyIoit u popMyIIol #-TO YIICHA.

Apudmerndeckas U reomerpudeckas nporpeccur. @opMynbl n-ro wieHa apuQMETHUECKON U
T€OMETPUYECKON ITPOTrPECCUM, CyMMBI IIEPBBIX 71 WICHOB.

N3o0OpakeHne uaeHOB apu(METHUYECKOM W TEOMETPHUYECKON TMpOrpeccuid TOouyKamMH Ha
KOOPAUHATHOM MJIOCKOCTH. JINMHEWHBIA U SKCTIOHEHIIMAIbHBINA POCT. CI0KHBIE MPOLICHTHI.

INPEJMETHBIE PE3YJIbTATbBI

IIpeameTHbIe pe3yNbTaThl OCBOCHHSA MpOrpaMMBbI yueOHOTo Kypcak KOHILY
o0yuyeHus B 7 Kjaacce:

Yucia v BBIYUCICHUSA

BbimonHATe, coderas YCTHbIE M IHCBMEHHbIE TNPUEMBI, apH(pMeTHUYecKue ACUCTBUS C
palnoHaIbHBIMU YHCIIAMHU.

HaxonuTe 3Ha4YeHUS YMCIOBBIX BBIPAKEHHUH, NMPUMEHATh Pa3HOOOpPa3HbIE CIOCOOBI M MPUEMBI
BBIUUCIICHUSI 3HAUYCHUH APOOHBIX BBIPAXKEHUH, COEPIKAIINX OOBIKHOBEHHBIE U JIECITUUHBIE IPOOH.

[lepexoauth OT OAHOI (HOPMBI 3amUCH YHCeN K APYroi (Ipeodpa3oBbIBaTh AECATUYHYIO APOOh
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO AECATUYHYIO
IpOOb).

CpaBHMBaTh M  yINOPAJOYHMBATH  pAlOHAIBHBIE YHUCIA.

OxpyrisTh 4ncna.

BbINONHATE NPUKUAKY M OLIEHKY pe3yiabTaTa BBIYMCICHHUH, OLEHKY 3HAY€HHMI YHCIOBBIX
BbIpa)KEHUI. BBINONHATE IEHCTBUS CO CTENEHSAMHU C HaTypaJlbHbIMU MOKA3aTEISIMH.

[TpuMeHATH NPU3HAKH IEIUMOCTH, Pa3I0KEHNE Ha MHOXKHUTEIH HATypalbHBIX YUCEI.

Pemarp NpaKkTHKO-ODMEHTHUPOBAHHBIE 3a/ladyd, CBS3aHHBIE C OTHOLICHHEM BCIWYMH,
IIPONIOPLUUOHAIBHOCTBIO BEJIIMYMH, NPOLICHTAMHU, UHTEPIPETUPOBATh PE3YJbTAThl PELICHUs 3aaad C
y4€TOM OrpaHUYEHHH, CBS3aHHBIX CO CBOMCTBAMHU pacCMATPUBAEMBIX OOBEKTOB.

Anredpanyeckue BbIpaKeHUs

Hcnonb3oBath anreOpandeckylo TEPMHUHOJOTMIO U CHUMBOJMKY, NPUMEHATH €& B Mpoliecce
OCBOGHUS y4eOHOTO MaTepHaa.

HaxonuTe 3HaueHus1 OyKBEHHBIX BBIPRKEHUH MPH 3a1laHHBIX 3HAYCHUSAX TIEPEMEHHBIX.
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BbimonuATe npeoOpa3oBaHMsl LEJNOTO BBIPAXKEHHUS B MHOTOWIEH IPUBEAECHUEM IOJ00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINOMHATE YMHOKEHHE OJHOWIEHAa Ha MHOTOWIEH M MHOIOWICHAa Ha MHOTOWIEH, IPUMEHSTh
(dbopMyIbI KBaipaTa CyMMBI U KBaJjpaTa pa3HOCTH.

OcymecTBIATh pa3oKeHHE MHOTOYWIEHOB HAa MHOMKUTENM C MOMOIIBIO BBIHECEHHS 32 CKOOKH
00I11eT0 MHOXKHTEJS, TPYNIUPOBKU CIIaraeMbIX, IPUMEHEHHs (POPMYJI COKPAIIEHHOTO YMHOKEHUS.

[TpumensTh npeoOpa3oBaHUSI MHOTOWICHOB  JUIS peuieHus pa3IuMYHBIX 3a1a4 U3
MaTE€MaTUKH, CMEXHBIX IIPEIMETOB, U3 pEalbHON IPAKTUKH.

Hcnonb30BaTh CBOMCTBAa CTEMEHEH C HATypaJbHBIMU IIOKa3aTeNsIMU Ul TpeoOpa3oBaHUs
BBIPAKEHUM.

YpaBHeHNs U HEPaBeHCTBA

Pemate nuHeiiHbIE ypaBHEHUS ¢ OHOM MEPEMEHHOM, MPUMEHSS MPaBUjIa EPEX0AA0T UCXOTHOTO
YPaBHEHUS K paBHOCHILHOMY eMy. [IpoBepsTSh, SBIsSETCA U YUCIIO KOPHEM YPABHEHUS.

[TpumensTh rpaduyeckre METOAbI IPU PEIICHUH JTUHEHHBIX YPABHEHUHN U UX CUCTEM.

[TonOupatrs mpuMepsl Map YHCEN, SABISAIONIMXCS PEIIeHHEM JUHEHHOTO YpaBHEHHS C JBYMS
NEPpCMCHHBIMHU.

Crtpouth B KOOPAMHATHOM IUIOCKOCTH TpaduK JIMHEHHOTO ypaBHEHHS C JIByMs NE€PEMEHHBIMU,
HOJIB3YSICh TPpaUKOM, IPUBOIUTH IPHUMEPHI PEIICHUS] YPABHEHUS.

Pemmate cucTeMbl ABYX JIMHEHHBIX YpaBHEHUH ¢ IByMs IIEPEMEHHBIMU, B TOM YHCIIETpauIecK.

CocTaBnaTh U penath JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEWHBIX YPaBHEHUH 110 yCIOBHIO
3a/1a4d, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aa41 MTOJTYYEHHBIN pe3yJIbTar.

DOyHKUNHA
N300pakaTh Ha KOOPAMHATHOM MpPSIMOM TOYKH, COOTBETCTBYIOIIME 33JaHHBIM KOOPAHWHATAM,
JTy4d, OTPE3KH, WHTEPBAJIbl, 3alUChIBATH YHCIOBBIE MPOMEXKYTKU Ha alreOpanyeckoM s3bIKe.
OTMeyaTs B KOOPIMHATHOM IUIOCKOCTH TOYKM IO 3aJ@HHBIM KOOpPJHMHATaM, CTPOUTH rpaduku
auHeUHbIX QyHKIMA. CTpouTtsh rpaduk GyHKIUU ¥ = |X|.
OnuchiBaTh ¢ MOMOLIBI (DYHKIMI M3BECTHBIE 3aBUCUMOCTH MEXIY BEIUYMHAMH: CKOPOCTH,
BpEMs1, paCCTOSIHUE, LIEHa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOAUTEIIBHOCTD, BpeMsl, 00bEM paboThI.
HaxonuTs 3HaueHne (pyHKLUY 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rtpaduueckuii crmoco® mpencTaBieHUs W aHaiau3a HWHGOPMAIMHM, HW3BJICKaTh W
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPAPHUKOB PeaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

[IpenmeTHble pe3ynbTaThl OCBOCHHSI NpPOTrpaMMbl y4eOHOro Kypca K KOHIy oOydyeHus B 8
RJIacce:

Yucsa v BBIYUCTICHUS

Hcnonp3oBark HayalbHbIE IPEIACTABICHUSA O MHOXECTBE JCUCTBUTEIBHBIX YHCEN UL
CpPaBHEHMsI, OKpPYIJICHHS U BBIYMCICHUHN, MH300pakaTb [EHCTBUTEIbHBIC 4YHCIA TOYKAMU Ha
KOOPAUHATHOU MPSIMOM.

[TpuMeHnsaTh NMOHATHE apUPMETHUECKOTO KBAJPAaTHOI'O KOPHS, HAXOJWTh KBaJpaTHbIE KOPHH,
UCNONb3ysl TpU HEOOXOOUMOCTH  KalbKYJISATOpP, BBIIOJIHATH IPeoOpa3oBaHUS  BBIPAXKEHHUH,
cozepKalMX KBapaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonb30Bate 3anMcH OONBIINX U MajbIX YMCEN C TIOMOIIBIO JAECATHUYHBIX IpOoOeH U cTeneHen
ymcina 10.

Anredpanyeckue BbIpaKeHUs

[IpuMeHSTH MOHATHE CTENEHHU C LIEJBIM MTOKA3aTeIeM, BBIIOIHATH IPE0oOpa30BaHUsI BbIPaKEHUH,
CoJIeprKalIiX CTETIEHU C LEJbIM MOKa3aTeJIEM.

BoimonusaTe TOKJIECTBEHHbBIE npeoOpa3oBaHus paroHaIbHbBIX BBIpKCHUN
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Ha OCHOBE MPaBUJI ICHUCTBUIN HaJ MHOTOWICHAMHU U aNTreOpandecKuMH IPOOSMH.

PackitaipiBath KBaApaTHBIN TPEXUIEH HA MHOKUTEIH.

[Ipumenars npeoOpa3oBaHus BBIpAKEHUI UL pELICHHS  Pa3IMYHBIX 3a7a4
W3 MAaTEMATUKH, CMEXHBIX MPEIMETOB, U3 PEAIbHOU MPAKTUKH.

YpaBHeHNsI M HEPaBEeHCTBA

Pemartp ymHelHbIe, KBaJpaTHbIE YPAaBHEHUS W PALMOHAIBHBIC YPAaBHEHUS, CBOIALIMECS K HUM,
CUCTEMBI IByX YPaBHEHHUH C IBYyMsI IEPEMEHHBIMH.

IIpoBoauTH MpOCTEUIINE HUCCIECIOBAHMUS YPABHEHUNM M CHUCTEM YpPAaBHEHUH, B TOM YHUCIE C
NpPUMEHEHUEM TpapHUuecKuX MpeACTaBIeHUN (YCTaHABIMBATh, UMEET JIM ypaBHEHHE WJIM CUCTEMa
YPaBHEHHUI PELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U ITPOYEE).

[lepexoauTb OT cIoBeCHOW (OPMYIMPOBKH 3aJaud K €€ aiareOpanyecKkoil MOJENNC MOMOIIbIO
COCTaBJICHUS YPAaBHCHMs WM CHCTEMbl YPAaBHEHHH, WHTEPIPETUPOBATE B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y TMOJY4YCHHBIN pe3ysbTarT.

[IpyMeHATh CBOMCTBA 4YMCIOBBIX HEPABCHCTB I CPAaBHEHUS, OLCHKH, DPEIIATh JIMHEHHBIC
HEPaBEHCTBA C OJHOW NMEPEMEHHON M UX CUCTEMBI, JaBaTh IrpadUuecKyr0 MILTIOCTPALMI0 MHOXECTBA
peLIeHUI HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUH

[ToHnMaTh M KCHONB30BaTh (DYHKIIMOHAJIBHBIC MOHATHUS M SI3BIK (TEPMHUHBI, CHMBOJWYECKHE
0003HaueHMsI), ONpEAEATh 3HaueHHue (YHKIMM 1O 3HAYEHHWIO apryMeHTa, OIpPENeNsiTh CBOMCTBa
GyHKIMU M0 €€ rpaduKy.

CrpouTts rpaduKu 371eMEeHTapHBIX QYHKIHMA BUAA:

y === x2, y = x>, y = \x, ¥ = |x], OonuCcHIBATH CBONHCTBA YHCIOBONH (YHKIHH IO €€ TPaduKy.

X o=

[IpenmeTHble pe3ynbTaThl OCBOCHHS HPOTrpaMMbl y4eOHOro Kypca K KOHIy OOy4yeHus B 9
KJ1acce:

Yuciia 1 BBIYUCICHUSA

CpaBHUBATh U YIOPAA0OYUBATH PALIMOHATIBHBIE U UPPALIMOHAIBHBIE YUCIIA.

BbimonuATe apudmernyeckue IEHCTBUS C PALMOHAIBHBIMM YHCIAMH, COYeTas YCTHbIE U
IIMCbMEHHBIE ITPUEMBI, BBIIIOIHATH BEIYMCIICHNS C UPPALlMOHAIbHBIMY YHCIAMU.

Haxonuths 3HaYeHUs cTeneHed ¢ LEIbIMM II0KAa3aTeIsIMA U KOpPHEH, BBIYUCIATH 3HAYCHUS
YHCJIOBBIX BBIPAKEHUN.

OKpyryiaTh AEUCTBUTEIBHBIE YHMCIIA, BBIIOJIHATh NMPUKUAKY pe3yibTaTa BBIYMCICHUH, OLIEHKY
YHCJIOBBIX BBIPAYKEHUN.

YpaBHeHNsI M HEPaBEeHCTBA

Pemrate nnHeVHBIE M KBaJpaTHBIE YPABHEHUS, YPaBHEHHUs, CBOJSIIMECS K HUM, MPOCTEHIINE
IpoOHO-pallMOHATILHBIE YPABHEHUS.

Pemate cuctembl ABYX JIMHEMHBIX YpaBHEHUM C JABYMsSI TMEPEMEHHBIMH M CHUCTEMBI JBYX
YPaBHEHHUI, B KOTOPBIX OJAHO YPABHEHUE HE SABJISETCS JTMHEUHBIM.

Pemate TeKCTOBBIE 3ajauu alreOpandeckuM CHocoOOM € MOMOINBIO COCTaBJICHUS ypaBHEHUS
WM CUCTEMBI IBYX YPAaBHEHUH C IBYMS EPEMEHHBIMH.

[IpoBoauTh MpoOCTEUIINE HCCICIOBAHUS YPABHEHHM M CHCTEM YpPaBHEHUM, B TOM YHCIE C
NpUMEHEHHEM TpaHuuecKuX NpeIcTaBiIeHUN (yCTaHABIMBATh, UMEET JIM YpPaBHEHHE WIM CUCTEMA
YPaBHEHHUI PELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U ITPOYEE).

Pemate nuHeliHbIe HEpaBEHCTBA, KBAaApaTHbIC HEPABEHCTBA, N300pakaTh PELICHWE HEPABEHCTB
Ha YKCIIOBOM IIPSIMOM, 3aIIUCHIBATh PELICHUE C TIOMOIIBIO CUMBOJIOB.

Pemarp cuctemMpl JMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOUAIOLINE KBAJpPaTHOE
HEpaBEHCTBO, M300pa)kaTh pELICHWE CHCTEMbl HEPABEHCTB Ha YHUCIOBOW TIPSMOM, 3alUCHIBAThH
peueHue ¢ MOMOUIBI0 CHMBOJIOB.
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Hcnonn3oBarh HCPAaBCHCTBA ITPU PCILICHUHU PA3JIMYHBIX 3aJ4a4.

DOyHKUNHA
Pacrnio3HaBaTh (pyHKIMHU U3y4EeHHBIX BUI0B. [l0Ka3pIBaTh CXEMaTUUECKH PACIIONIOKEHUE HA KO-
OpAMHATHOM IJIOCKOCTH TpadukoB (QYHKUIUH BHOAa: Y = £X,

K — .
y=#Rx+b, yy= Ty = ax* +bx+c, y= x>, y=x, y=|x| B  3aBHCHMOCTH OT 3HAUCHHII

K02(PUITMEHTOB, ONMUCHIBATh CBOMCTBA () YHKIIHIA.

CtpouTth 1 n300paXkaTh CXEeMaTHYECKU Tpa(UKH KBaJPATUIHBIX (DYHKIIMN,0MUCHIBATH CBOHCTBA
KBaJApaTUYHBIX (DYHKIHI M0 UX rpadukam.

Pacrno3HaBaTh KBaJpaTH4HYIO QYHKIHUIO 10 (hOpMyIie, IPUBOAUTE MPUMEPHI KBAAPATHIHBIX
(GyHKIUH U3 pearbHON )KU3HU, (PU3UKU, TE€OMETPHUH.

YucioBbIe MOCJI€0BATETbHOCTH U MPOTPecCHn

Pacnio3naBath apudMeTndeckyro U reOMETPUUECKYI0 POTPECCUH MIPH Pa3HbIXCIIOCO0aX 3a1aHusl.

BBINONHATE BEIYKCIICHUS € UCTIOIB30BaHUEM (POPMYJ N-TO WieHa apuPMeTHIecKoiu
reOMETPUUYECKON POrpecCrii, CyMMBbI IEPBBIX N WICHOB.

I/I306pa)KaTb YJICHBI ITOCJICA0OBATCIBbHOCTU TOYKAMHU HaA KOOpI[HHaTHOf/'I IIJIOCKOCTH.

Pemate 3aJa4yu, CBA3aHHBIC C YMUCJIOBBIMH IOCICAOBATCIBHOCTAMHU, B TOM 4YHCIIC3adadyd U3
peanbHOM )KU3HU (C UCTIOJIb30BAaHUEM KAJIBKYJISATOPA, IIU(PPOBHIX TEXHOJIOTHA).
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TEMATHYECKOE INTAHUPOBAHHE

7 KJIACC
HaumenoBanue pazgena KomnuyectBo OcHOBHOE OCHOBHBIE BH]IBI JCSITEIILHOCTH 00YyJarOmInuXCst
(Temsbl) Kypca 4acoB COZlepKaHUE
Hucia U BEIYUCIICHHUS. 25 [TonsTHE parmoHaIBLHOTO CucreMaTH3MpPOBATh M 000TralIaTh 3HAHUSA 00 OOBIKHOBEHHBIX U JIe-

ParnmonannHbIe Ynciia

yrcna. ApupMeTnyeckue
JEUCTBHUS

C palMOHAJIbHBIMHU
ymuciamu. CpaBHEHHUE,
yHOpSAOYMBaAHUE
palOHAIBHBIX YHCE.
Crenenb

C HaTYpaJIbHBIM
IIOKAa3aTeJIEM.
Pemenne 0cHOBHBIX
3a/1a4 Ha ApooH,
IPOLIEHTHI

Y3 peaIbHOU
IIPAKTUKU.

[Ipusnaku nenumocTy,
pa3IoKeHus

Ha MHOXXUTENN
HaTypaJIbHBIX YUCEIL
PeanbHbie
3aBucuMoctu. [Ipsmasu
oOparHas
IIPONOPLUUOHAIBHOCTH

CATUYHBIX Apo0sax. CpaBHMBATh U yHOPSIA0YUBATH APOOHU, Ipeodpa-
30BBIBast IPU HEOOXOIMMOCTH JACCSITUYHBIC POOH B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIE B JIECSITUUHBIE, B YaCTHOCTU B OECKOHEUHYIO AECSITHY-
HYI0 JIpo0k. [IpuMeHATH pa3Hoo0pa3Hbie coco0bl M MPUEMBI
BbIYHUCJIEHNS 3HAYEHUI JPOOHBIX BbIPAXKEHUI, COACPKAIINX
OOBIKHOBEHHBIE U ACCITUIHBIC IPOOU:3aMEHSATh IPU HEOOXOJUMOCTH
JECATUYHYIO P00 OOBIKHOBEHHON M OOBIKHOBEHHYIO JIECATUYHOM,
NPUBOAUTHBBIpaKEHHE K opMe, Hanbosiee yIo0HOH! st BEIYUCICHHH,
peoOpa3oBbIBAThH APOOHBIE BHIPAKEHUSI HA YMHOKEHUE U JIEJICHHE
JECSITUYHBIX Apo0Oei K IeHCTBUAM C LeabIMu yrciiaMu. [IpuBoguThH
4YHCJI0BbIe M OyKBEeHHbIE MPUMePbI CTENIEHUC HAaTypaIbHbIM
MoKasareseM, OOBSCHSIS 3HAUCHUSI OCHOBAHUS CTETICHH U TIOKA3aTels
CTETEeHH, HaXOIUTh 3HAUCHHS CTeTeHel Bua a” (a — roboe paru-
OHAJTLHOE YHCIIO, 1 — HaTypaibHOE Yncio). [IoHuMATh CMBICT 3aTTUCH
OO0JIBIINUX YKCEN C TOMOUIBIO JAeCs- THYHBIX po0eii U cTerneHen yuca
10, npuMeHATh UXB peabHBIX CU- Tyauusix. [IpuMeHsATh Ipu3Haku
JeIMMOCTH, Pa3JI0KEeHUsSI HAMHOXKHU- TeJIM HATYpaJbHBIX uncenl. Pemarb
3a/1a4M Ha YaCTH, POIICHTHI, TPOIMOPIIMHU, HA HAXOXKACHHUE ApoOU
(Ipo11eHTa) OT BEIMYUHBI U BEJIMYHU- HBI TI0 €€ TpoOu (TIPOIIEHTY), ApoOH
(mporneHTa),KOTOPbIN COCTABIISET OJHA BEIMUYUHA OT APYTOM.
IIpuBoanTH, pa3déupaTh, OLEHUBATDH PA3IHUHbIC PELICHHS,3aTUCH
pElIeHn TEKCTOBBIX 3a/1a4. Pacno3HaBaTh U 00BSICHATH, ONUPAsCh HA
oTpesieNieHusl, MPSMO MPONOPIHOHATBHBIE U 00PATHO
MPOIMOPIMOHANIEHBIE 3aBUCIMOCTH MEX/y BETMUYMHAMU;, MPUBOIAUTH
NpUMepbI STHX 3aBUCUMOCTEN U3 pealbHOr0 MUPA, U3 IPYTHX y4EOHBIX
npenMeToB. PemaTh MpakTUKO-OPHUEHTUPOBAHHEIC 3314 HA POOH,
MPOLEHTHI, IPSIMYIO U OOPAaTHYIO IPONOPIUOHAIBLHOCTH, TPONOPIUN

36



Anrebpandeckue 27 BykBeHHBIE BBIpaKEHUS. OBaaneTs anreOpanvdecKoil TEpPMUHOJIOTHEH U CUMBOJIUKOM,

BBIPAKEHHUS [lepemennsie.JlonycTiMble | MIPUMEHSATH €€ B IPOIECCE OCBOCHUS y4eOHOT0 MaTepHuaia.
3HAUYEHUS NEPEMEHHBIX. HaxoauTthb 3HaueHus1 OYKBEHHBIX BBIPAXKECHUN TPU 3aJaHHBIX
®opmyiel. [IpeoOpa3oBanue| 3HaUEHUSIX OYKB; BBIIOJHATH BBIYUCICHHUS IO GOpMyIIam.
OYKBEHHBIX BBIPOKCHUH, BbInoaHATH ipeoOpa3oBaHus LIEI0Tr0 BEIPAKEHUSB MHOTOUJICH
pacKpbITHE CKOOOK U IIPUBE-| MPHUBEICHUEM MOAO0OHBIX CIAraeMbIX, PACKPBITHEM CKOOOK.
JIeHHE TIOJJOOHBIX ciarae- BbINOHATH YMHOKEHHE OTHOWIEHA HA MHOTOWIEH U MHOTO4JIEHA Ha
MbIX. CBOMCTBA CTENIEHUC MHOTOYJICH, MPUMEHATHh (OPMYJIIBI KBaJpaTa CyMMBI U KBajipaTa
HaTypaJbHbIM IIOKA3aTeJIEM. | pa3HOCTH. OCYyIeCTBJATH PA3JI0KEHNE MHOTOWIEHOB HA MHOXKUTEIH
Muorounenst. Cioxenue, MyTEM BBIHECEHUS 32 CKOOKHU 00IIEro MHOXHUTEIS, MPUMECHEHUS
BBIYUTAHHUC, YMHOKCHUC (hopMyITBI pa3HOCTH KBAIPaTOB, (HOPMYJT COKPAIIEHHOTO YMHOKEHHUS.
MHOTO4ICHOB. DOPMYIIbI IIpumensTh npeoOpa3zoBaHNe MHOTOWIECHOB JUISl pELICHUSPAZTUYHBIX
COKpAIICHHOTOYMHOXKCHHUS. | 3a/1a4 M3 MATEMATUKH, CMEXKHBIX TIPEIMETOB, M3 PEATbHON MPAKTHKH.
Pasjoxenne MHOTOUNICHOB | 3yakoMHTBCH ¢ HCTOPHEIl PA3BUTHS MATEMATHKH
Ha MHOXUTEH

VYpaBHeHus U 20 YpaBHeHue, paBUiIa Pemate IMHEHOE ypaBHEHUE C OJHOM IIEPEMEHHOU, PUMEHAS

HEpaBEHCTBA

npeoOpa3oBaHMs
YpaBHEHUS,
PaBHOCUIIBHOCTh
ypaBHeHUH. JIuHeliHoe
ypaBHEHUE C OJTHOM
MEpEMEHHOM, peNIeHUE
JIMHEHHBIX YPaBHCHUH.
Penrenuesanad ¢ moOMOIILIO
ypaBHeHUH. JIuHelHOe
YpaBHEHUE C ABYMS
NepEeMEHHBIMU U €T0
rpa¢uk. Cucrema 1ByX
JIMHEWHBIX YPaBHEHUN C
JIBYMsI [IEPEMEHHBIMU

NMpaBUHJIa NTEPEX0/1a OT UCXOJHOTO YPAaBHEHHS K PABHOCHIIBHOMY
emy Oousiee mpocTtoro Buza. IlpoBepATh,ABIsSETCS I KOHKPETHOE
YHUCIJIO KOPHEM YpaBHEHHUSI.

Ioadupars mnpumepnbl Mmap 4YUCEN, SBISIOMIUXCS PEIICHUEM
JUHEHHOro YypaBHEHHMsI C JAByMsl nepeMeHHbIMH. CTpouth B
KOOPJAMHATHOHM TUIOCKOCTH I'padUK JTUHEHHOTO ypaBHEHUS C JBYMS
NEPEeMEHHBIMH; TMOJB3YACh TpaduKOM, NPUBOAUTH NPUMeEpPHI
pCUICHUSA YPAaBHCHUA.

HaxoauTh pemeHue CUCTEMBI IBYX JIMHEHHBIX YPABHEHUM C IByMsI
NePEeMEHHBIMH.

CocTaBJiAITh U peliaTh ypaBHEHUE WINU CUCTEMY YPaBHEHUH MO
YCIIOBUIO 33JJa4l, HHTEPIPETUPOBATHB COOTBETCTBUU C KOHTEKCTOM
3aJla4yM MOJYYCHHBIN pe3ynbTar.
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Koopaunatsl ¥ rpadukH. 24 Koopaunara Touku M300paxkarh Ha KOOPANHATHOM MPSIMON TOUKH, COOTBETCTBYIOILNE
DyHKIMH Ha npsiMoi. UncnoBbie 3a/IaHHBIM KOOPJIMHATaM, JIy4H, OTPE3KH,MHTEPBAJIbI; 3alIUCHIBATh UX
npoMexyTku. PaccTosHue Ha anreOpanyeckoM s3bIKe.
MEXAYIBYMS TOUKAMHU OTMeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH MO 331aHHBIM
KOOpPJAMHATHON MPSIMOM. KOOpAMHATAaM; CTPOUTH rpa)UKN HECITOKHBIX3aBUCUMOCTEH,
[TpsimoyronbHast cuctema 3aJJaHHBIX (OpPMYJIaMH, B TOM YHUCJIE C IIOMOIIBIO HU(PPOBBIX
KOOpAMHAaTHA IUIOCKOCTH. naboparopuii. [IpuMeHATH, H3y4aTh MPEeUMYIIECTBA,
[Tpumepsl rpaduKoB, HHTEPNPETHPOBATH rpadUUECKHiA CITIOCOO MPEICTABICHUSH
3aJlaHHBIX GOpMyTIaMHu. aHaJIM3a pa3Ho00pa3HON )KU3HEHHON H(POPMAITUH.
UYrenue rpadukoBpeanbHbiX | OcBauBaTh MOHATHE (QYHKIMH, OBJIa1eBaTh(PYHKIIHOHAIBHOMN
3apucumocTteil. [TonsTre tepMmuHoiorueil. PacmosnaBarp nuHeiinyio ¢pyHkuuio y =kx + b,
¢Gyskuun. I'paduk QyHKIMH| omMCBLIBATH €€ CBOMCTBA B 3aBUCMMOCTH OT 3HAYCHUI
Caoiictea Qpynkimid. JInnen-| kodpGuuuenTos k u b.
Hasg QyHkuus. [loctpoenne | CrpouTs rpaduKu JIMHERHOM QYHKIMH, QYHKIUHU Y = | X |.
rpaduka TuHEHHON (yHK- Hcnoab3oBath nu(ppoBbIe pecypchl I TOCTPOSHUS TPaPUuKOB
un. ['padux GyHKIIUMN GYHKIMI 1 U3y4eHHs UX CBOWCTB.
y=|x| [IpuBOoAUTE PUMEpPHI IMHENHBIX 3aBUCUMOCTEN B PEAIbHBIXIIPOLIECCAX
U SIBJICHUSX.
[loBropenue u 0bobmIeHHE 6 IloBTOpEeHnue Bp10upaTh, IPHMEHATH OLICHUBATH CIIOCO0BI CPABHEHUSYHCE,
OCHOBHBIX ITOHSTUIN BBIYHMCIICHHM, PE0Opa30BaHMI BBIPAKESHUN, PEIICHHS YPaBHCHUH.
METOJI0B Kypca OcyumecTBASATh CAMOKOHTPOJIb BBINOJIHSAEMbIX JEHCTBUN U CaMOIIpPO-
7 xacca, 0606 e BEPKY pe3yJIbTaTa BBIUUCICHUH, TPeOOpa30BaHU, TOCTPOSCHUH.
SHAHHH PemaTp 3a1a4m u3 peajabHOM KU3HU, IPUMEHITh MATEMATHYECKHE
3HAHMS [T pEIICHUS 3a7a4 U3 IpYyruxnpeaMeToB. PemaTh TeKCTOBBIE
3a1a4i, CPABHUBATh, BHIOMPATHCIOCOOBI PEIICHUS 3a/1a4U
OBUIEE KOJIMYECTBO 102
HYACOB I1O ITPOT'PAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3ie/ioB U TeM (uu¢poBbie)
Ne i/ IpOTPAMMEI Beero KOﬁHTpO.]IbeIe HpﬁaKaneche 06pA30BATEIBHBIE
padoTsI padoTsI pecypebi
1 Uwucna u BerunciaeHus. PaunonanbHbie 25 3 bubmuorexa [JOK
quciia https://m.edsoo.ru/7f415b90
Bbu6nmuoreka [IOK
2 AJIreOpaniecke BLIpaKCHNA 27 2 https://m.edsoo.ru/7f415b90
Bbubnmuoreka [IOK
3 YPaBHCHMS W HEPABCHCTBA 20 2 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopaunaret u rpadux. @yHKimi 24 2 https://m.edsoo.ru/7f415b90
Bbu6nmuoreka [IOK
> Iosropenue n obodmerne 6 ! https://m.edsoo.ru/7f415b90
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 10 0
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TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
Hanmenosanue pasgena KomnuectBo OcHoBHOE OCHOBHBIE BUJIbI I€ATEIBHOCTH 00YJarOIUXCs
(Temsl) Kypca 4acoB COAEP/KAHUE

UpCIIa M BEIUMCIICHISL. 15 KBaj[paTHbIH KOPEHBU3 ®opMy.IUpoOBaTH ONpeaeeHne KBaIpaTHOTO KOPHIN3 Yucia, apudme-

KBapaTHbIC KOPHH aucia. [TonsTre 06 TUYECKOI0 KBaApaTHOro KOpHs. IIpuMeHATH onepannio n3BJIeUeHUs
MpPALHOHATBHOMUNCIIE. KBaJPaTHOI'O KOPHS, MCIOJIb3YS [TPU HEOOXOIUMOCTH KAJIbKYJIATOP.
JlecATHYHbIE TIPUOIIKEHNS OueHnBaTh KBaJpaTHbIE KOPHU LIEIBIMU YUCIAMHU U JECATUYHBIMU JPO-
MPPALMOHATBHBIX YHCEJ. 0simu. CpaBHMBATB M YIOPSIA0YMBATH PALMOHAIBHBIE U UPPALIMOHAIb-
JleHCTBUTEMbHbIE YHCTA. HBIE YHCIIa, 3221HI/ICB.HHI:IC c HOMOH_II:IOKBaI[paTHI:IX" kopHel. MccaenoBars
CpaBHeHHeneiicTBHTebHEx| YPABHEHHE X = @, HAXOIUTH TOUHBIE 1 npuOsInKEHHBIE KOPHU 1TpH a > 0.
qrcen. YpaBHeHHe BUA HccaenoBarb cBOMCTBA KBAaIPaTHBIX KOPHEH, IIPOBOS YUCIIOBBIE IKCIIE-
2 = 4 CgoiicTea PHUMEHTHI C UCIIOJB30BAaHUEM KaJIbKYJISITOpA. /loKka3biBaTh CBOMCTBA
ApUDMETHIECKHX apI/I(l)MeTI/I‘IeCKI:IX KBaJIPaTHBIX KOPHEH; IPUMEHATD UX IS nvpeo6pa3013a-
KBATPATHEIX KOPHE. HUS BbIpaXeHUN. BbINOIHATHL Npeodpa3oBaHus BEIPAXXEHUN, COAepKa-
[Tpeo6pA3OBAHNE THCIOBEIX IIMX KBaJpaTHbIC KOPHU. BrIpakaTe nepeMeHHBIE U3 reOMVeTpI/IquKI/IX u
I —— ¢usnueckux Gopmys. BoIYHCAATH 3HAYeHUS BHIPAKCHUN, COACPIKAIIINX
KBAIPATHE® KOPHH KBaJ[paTHbIE KOPHU, UCHIOJIb3Yys IIPU HEOOXOJUMOCTUKAIIBKYIIATOP.

Hcnosb30BaTh B X0/1€ PELICHUS 3a/1a4 DJIEMEHTAPHBIC PEICTAaBICHNUS,
CBSI3aHHBIE C MPUOMKEHHBIMH 3HAYCHUSMUBEIINIHUH.
Urciia ¥ BEIYUCIIEHHS. 7 CreneHs ¢ 11eNIbIM ®opMyIMPOBATh ONPeAeJIeHHEe CTEIICHU C LEIbIM I10Ka3aTeIIeM.

CrerneHs C LEIBIM
[moKas3arejieM

nokazareneM. CtangapTHas
3anucbunciia. Pazmepsl
00BEKTOB OKPYKAIOILEr0
MUPA(OT 3IEMEHTAPHBIX
YacTHI] 10 KOCMUUYECKUX
00BEKTOB), UIUTETLHOCTh
IPOIIECCOB B OKPY’KAIOIIEM
Mupe. CBOHCTBA CTENEHU

C LIEJIBIM [TOKa3aTeneM

IIpencraBasaTh 3anUch OONBIINX U MATBIX YHCEI B CTAHAAPTHOM BH/IE.
CpaBHUBATB YNCJIA U BEJIUYMHBL,3AMNCAHHBIE C UCIIOJIB30BAHUEM
crenenu 10. Ucnoab30BaTh 3anMch YKCEN B CTAHIAPTHOM BUE IS
BBIPKEHUS pa3MepOB 00bEKTOB, IITUTEILHOCTUIIPOLIECCOB B
OKpyXKaroiieM mupe. ®opMyJIMpo- BaTh, 3aNIMCHIBATH B
CHMBOJIMYECKOH (popMe U HILIIOCTPUPOBAThL IPUMeEPaMH CBOKCTBA
CTEIMEHUC LENbIM NToKa3aresieM. [IpuMeHsTh CBOMCTBA CTENEHU IS
peoOpa30BaHus BHIPAKEHUH, COIEPIKALUX CTETIEHU C LEIbIM
nokaszaresieM. BbINOJHATH AeliCTBUS C YUCIIAMU, 3alTUCAHHBIMU B
CTaHIapTHOM BHjie (YMHOXKEHHUE, JIeJICHUE, BO3BEICHIEB CTCIICHB)
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AnredpanuecKue BhIpaXKEeHUs. 5 KBanpatuslit PacnosHaBaTh KBaJpaTHbIN TPEXWIEH, YCTAHABIMBATbBO3MOKHOCTh
KBanpaTHBIHTpEXWIEH TPEXUIEH. €ro pa3JIoKEHHUs Ha MHOXXUTEIIN.
PasiokeHIEeKBAIPATHOTO PackinaabiBaTh Ha MHOKMTEJIM KBAJPAaTHBIN TPEXUIIEH C HE
TpéxwieHa OTPUIATEIBHBIM TUCKPUMHHAHTOM
Ha MHOKUTEITN
Anrebpanyeckue 15 Anrebpanueckasi 1poOb. 3anucpiBaTh anredbpanyeckue BelpakeHus. Haxoants
BBIPAKCHUSI. JlomycTumble 3HaueHUs 1e- | 00J1acTh OnpeeieHHs PAllMOHATBHOTO BEIPasKECHUS.
AnreGpanieckas 1pobh PEMEHHBIX, BXOJSIINX B ajl- | BBIMOJHATH YHCIOBHIC MTOJICTAHOBKY ¥ BHIYUCISTH 3HAYCHUE
reOpanuecKye BBIPAXKEHUSA. | JPOOH, B TOM YHCIIE C TIOMOIIBIO KaJbKysiTopa.@opMyanpoBarh
OCHOBHOE CBOUCTBO alred- | OCHOBHOE CBOWCTBO alireOpamyecKoil JpoOu U MPUMEHSITH €ro JUIs
pandeckoii npobu. Cokpa- | mpeoOpa3zoBaHUs JPOOCH.
menne apodeit. CIOKECHUE, | Byinoansrs aelicTBUS C anreOpandecKuMHu Apo6saMu. IIpuMeHsTh
BBIMUTAHUC, YMHOKCHUC U | he0GpaszoBaHns BRIPAKEHMH JUIS peleHns 3a1a4. Belpakarthb
JIeTICHHE alredpauyeckux nepemMeHHbIe u3 HopMyn (PU3HIECKHX,FeOMETPHUECKHX,
poGei. leeo6pa303aHI/Ie ONHUCHIBAIOIINX OBITOBBIE CUTYALIUH)
BBIPOKEHUH, COMEPIKAITUX
anreOpanveckue apoou
YpaBHEHUS U HEPABEHCTBA. 15 KBanpatHoe ypaBHEHHE. Pacno3naBaTh KBaJpaTHbIC yPaBHEHHUSI.

KBanpaTHbie ypaBHEHUS

HenonnoexkBanpatHoe
ypaBHeHue. Popmyia
KOpHEH KBaJpaTHOTO
ypaBHeHus. Teopema Buera.
Pemenue ypaBueHuit,cBois-
IIUXCS K KBQAPATHBIM.
[Ipocreitmue npoOHO-
paloHaIbHbIe YPaBHEHUSI.

Pemenne TekcToBBIX3a0ad C
MTOMOUIBIO KBaJPaTHBIX
ypaBHEHUH

3anuceiBaTh (OPMYJIy KOpPHEN KBAJIPaTHOIO ypaBHEHUS; peliaTh
KBa/IpaTHbIE YPaBHEHHMs — I0JIHbIE U HenonHble. IIpoBoauTh
NMpocCTelIne UCCAe0BAHNA KBAIPATHBIX YPABHCHUH.

Pematb ypaBHeHHs, CBOASAIINECS K KBaIPATHBIM,C ITIOMOIIBIO
npeoOpa3oBanuii u 3amMmeHol iepemenHoil. HabmonaTs n anaauzupo-
BaTh CBS3b MEXY KOPHAMHU UKO3()(PUIIMEHTAMU KBaIPATHOTO
ypaBHeHH. DOpMyJIHpPOBaTh TeopeMmy Buera, a Takxke oOpaTHyIo -
TEOpeMy, IPUMEHATH 3T TEOPEMBI JJIS PEIIEHUS 3a1ad.

Pemath TeKcTOBBIE 32/1a4H aITreOpandecKUM CIIOCOOOM:
HEPEXOAUTH OT CIIOBECHOU (DOPMYITHPOBKHU YCIOBUS 3a1a4UK
asnreOpandeckoi MOJIEM IIyTEM COCTaBICHUS YPABHEHUS ;peLIaTh
COCTaBJICHHOE YPAaBHEHUE; HHTEPIIPETUPOBATh PE3YJIbTAT.
3HAKOMUTBCS € HCTOPHUeEH pa3BUTHS alTeOphl
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YpaBHEHHUS U HEPABEHCTBA. 13 JIuneitHoe ypaBHEHHEC Pacno3HaBarth JIMHENHbBIE YPABHEHUS C IBYMSI

CucteMbl ypaBHEHHI JIBYMsI IEPEMEHHBIMU, ETO TIEPEMEHHBIMU.
rpaduk, npumepsl pemicHus | CTPOUTH TpapuKH TMHEHHBIX YPaBHEHHI, B TOM YHCIIe
YpaBHEHUH B LIEBIX YUCIAX.| HMCHOJIb3YyH HU(POBbIE PECypPCHI.
Pewenne cucreM nByx nuHe{ Pasamuarth napamielbHbIe U IEPECEKAIOIINECS MPSIMBIEIIO UX
WHBIX YPABHEHUU C IBYMS YPaBHECHUSM.
nepeMeHHbIMH. IIpuMepsl PemaTh cuctembl ABYX JMHEWHBIX YpaBHEHUN C IBYMS
PCIICHHS CHCTEM HE JINHCH- MEPEMEHHBIMU TOJICTAHOBKOW U cliokeHueM. Pemarsb
HBIX YPABHEHHUH C IBYMS TI€-| pocTefiliie CHCTEMBI, B KOTOPBIX OJHOH3 YPaBHEHHIT He
pemenHbIME. I'paduueckas | gpngercs muHeHHbIM.
UHTCPUPCTALlMA yPABHCHUA | [IpuoauTh  rpaguyeckyl0  HHTEPHNPETALMIO  PEIICHUS
C ABYMAIICPCMCHHBIMH H YpaBHEHUs C IBYMs IIEPEMEHHBIMU U CUCTEM YPAaBHEHUN C JBYMS
CHCTEM JIMHEHHBIX YPABHE- | [epeMeHHBIMH.
HUM C IByMsI ICPEMEHHBIMH. | PeaTh TeKCTOBbIE 3a/1auM anreOpanyecKuM crocooom
Pemenne TekCTOBBIX3a0a4 C
[IOMOILBIO CUCTEM yp-HUHI

YpaBHEHUsI 1 HEPABEHCTBA. 12 UucnoBsie HepaBeHCTBA U MX | POPMYIHPOBATH CBOMCTBA YNCIIOBBIX HEPABEHCTB, MILTIOCTPUPOBATH UX

HepasencrBa

cBolicTBa. JInunelinbie Hepa-
BEHCTBA C OJJHOM MEepEMEH-
HOH, ux pemieHue. CucteMsl
JMHEHHBIX HEPABEHCTB C OJI-
HOM NIEPEMEHHOM, UX penie-
Hue. M300pakeHue penieHus
JMHEHHBIX HEPABEHCTB, UX
CHCTEM Ha YUCJIOBOM MPSMON

Ha KOOPJIMHATHOM MPSMOU, JOKA3BIBATHAITCOPANICCKH.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XO€ pelieHus 3a1a4.Pemars
JIMHeliHble HePaBeHCTBA C OJITHOW NEPEMEHHOM, N300pakaTh pelIeHue
HEPaBEHCTBA HA YKUCIIOBOM IIPSIMOM.

PemiaTh cucTeMbl JIMHEHHBIX HEPABEHCTB,
M300pakaThbpEIICHHE CUCTEMbI HEPABEHCTB Ha
YUCIIOBOM MPSAMOU
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@yukuuy. OCHOBHBIE TOHATHS 5 [onarue GpyHKIMH. Hcnoab3oBaTh GyHKINOHATIBHYIO TEPMUHOJIOTUIO HCUMBOJIHKY.
OO6nacTh onpeieeHus I BoruucasTs 3HaueHust QyHKIMHN, 3a7aHHBIX GopMyIamMu(Tpu
MHOKECTBO 3HAYCHUH HEOOXOIMMOCTH MCTIOIB30BATh KAIBKYISITOP); COCTABIISITH TaOIHUIIBI
(yukuunn. 3HayeHu pyHKuuu. CTPOUTH MO TOYKAM TpapuKy (QyHKIIUIA.
CriocoObl 3a1aHus OnucpIBaTh CBOMCTBA (PYHKIUM Ha OCHOBE rpaduuecKoro mpeacTaB-
GyHKINH. neHus. Ucenob3oBaTh QyHKIHMOHAILHYI0 TEPMUHOJIOTHIO U CUMBO-
I'padpux dyHKITIN. nuky. MccaenoBaTh npuMepsbl rpadKoB, OTpaXKaIOMUX peaTbHBIC
CoiicTBa QyHKIINH,UX npoueccsl U sBjieHus. IIpUBOAMTL MPUMeEPBI IIPOLIECCOB U SABJICHUI C
0TOOpaKeHUe 3alaHHBIMU cBoMcTBaMu. Mco/1630BaTh KOMIIBIOTEPHbIE IIPOIPAMMBI
Ha rpaduke IUIS TOCTpOeHUS IrpadUKoB QYHKIIUN U U3YUEHUS UX CBOMCTB
Oynkiuu. Yucnosbie GyHKIINHA 9 YUrenue 1 OCTPOCHHUE IPa- | HaxoAHMTH ¢ MOMOIIBIO rpadguKa HyHKIMH 3HAUCHHE OTHOMH3
(uKoB pyHKIHA. I'EpHMepm paccMaTpUBAEMbIX BEIMUUH T10 3HAUYEHHUIO IPYTOii.
rpa¢ukoB GpyHKIHH, OTpa- .
B HecnoxHbBIX c1ydyasx BbIPaKaTh (POPMYJI0H 3aBUCHMOCTD. MEXIY
YKAIOUIUX peaslbHbIE IPO- .
BenMurHaMu. ONUCBHIBATh XapaKTep U3MEHEHHSI OTHON BEIMYUHBIB
necchl. OyHKINU, OHCHIBA- -
3aBUCHUMOCTH OT U3MEHEHUS APYroil.
IOIIME IPSAMYIO M 00paTHYIO .
Pacno3naBats Buabl udyuyaembix pynkumid. [lokassiBath
POMOPLUOHANIEHBIE 3aBU- .
CHMOCTH, HX rpaduky. [pa- | CXEMATHIECKH nonoxcezﬂne Ha 3I(00p,ZLI/IHaTHOI/I IUIOCKOCTHU Tpa(UKOB
dux QyHKIHE Y = X°. bynkunii Buna: y = x°,y =x,y =\x,y = |x|.
2 3
QOyHKIIMU Yy =x7,) = X7, Hcnoab3oBaTh PyHKUMOHAJBbHO-TPA(UUECKHe NTPEICTABICHUS IS
y=Alx, y= |x|; rpaduuec- | DCLICHHS H HCCICIOBAHNS YPABHCHNN UCHCTEM yPAaBHCHHIA.
Koe penienre ypasaenuii u | IIpuMeHaTh 1udpossie pecypesl A IOCTPOEHUArpahuKoB
CUCTEM YpaBHCHHIMA byHKIUH
TToBTOpeHue 1 0606MIEHHE 6 [ToBTOpEHME OCHOBHBIX MO- | BbIOMpPAaTh, IPUMEHSATDH, OLIEHUBATH CNIOCO0ObLI CPABHEHHUS YHCEII,
HATHI UMETO/IOB KYPCOB 7 M| BBIYUCICHHIA, TPEOOpa30BaHUN BBIPAKCHUA, pEIICHUSypaBHEHUI.
8 K1accoB, 0000IIICHHE OcymecTBaSITh CAMOKOHTPOJIb BHITIOJIHSIEMBIX IEUCTBUNA U CAMOIIPO-
3HAHUHN BEPKY pe3y/bTaTa BEIYUCICHUH, IPeoOpa30BaHUi, ITOCTPOCHUH.
Pemath 3a1a4u U3 peajibHOM KM3HU, IPUMEHATh MaTeMaTUYECKUE
3HAHUA U1 PELIEHUS 3a4a4 U3 IpYrUXIIpeIMeToB. PemiaTe TeKcTOBBIE
3aJa4M, CPaBHHBATh, BLIOMPATHCIOCOOBI PEIICHUS 33/1a4U
OBUIEE KOJIMYECTBO 102
YACOB I10 [TPOTPAMME
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TEMATHYECKOE INTAHUPOBAHHE

8 KIIACC
KosnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne i/ R — Beero KOﬁHTpOJIbHLIe HpﬁaKaneCRne 06PA30BATEIbHbIC
padoThI padoThI pecypebl
but6mmoreka [IOK
1 Yucna v Beruncnenus. KBaapatabie KOpHU 15 2 https-//m.cdsoo.rw/7f417af8
) Uucna u Beruncienus. CTeNeHb ¢ 1eJIbIM 7 1 bubmuorexa [{OK
110Ka3aTeyieMm https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaXKEeHHUS. 5 1 bubnmoreka [JOK
AnrebOpanueckas qpoob https://m.edsoo.ru/7f417af8
4 VYpaBuenus u HepaBeHcTBa. KBagparHbie 20 ’ bu6muoreka [IOK
ypaBHeHUs1. KBaipaTHbIl TpexX4wieH https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 1 bubnmoreka [JOK
YPaBHEHUHU https://m.edsoo.ru/7f417af8
bubnunorexa [IOK
6 VYpaBHeHus u HepaBeHcTBa. HepaBencrsa 12 1 https-//m.edsoo.rw/7f417af8
but6mmoreka [IOK
7 DyHKIMH. OCHOBHEIE NOHATH 3 https://m.edsoo.ru/7f417af8
bubnunorexa [IOK
8 Dymcupm. uciosbie Gyniim ? ! https://m.edsoo.ru/7f417af8
bubnunorexa [IOK
? [osropenme n 0bodmenue 6 ! https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 0
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TEMATHYECKOE IINTAHUPOBAHHME

9 KJIACC
HaumenoBanwue pasnena KomuuectBo OcHOBHOE OCHOBHBIE BUJIBI JESTEIILHOCTH 00YJarOIIUXCS
(TemmI) Kypca 4acoB CoJIep)KaHHe

Yucia v BBIYKCIICHUSL. 9 PaiyonanbHble YNCIa,NPPa- | PaspupaTh NPeCTABICHHS O YHCIAX: OT MHOYKECTBA HATYPAIbHBIX

JleficTBUTENIbHBIC YHCIa [INOHATIBHBIC HUCIIA, KOHCH- | gy ooy 10 MHOYKECTBA JIEUCTBUTEILHEIX Yncell.O3HAKOMUTLCSA C
HbIE U OECKOHEYHBIE JIECS- .

BO3MO>KHOCTBIO MPEICTABICHUS JEHCTBUTEILHOTO YUCIIa KaK

TAYHBIE 1poOU. MHOKECTBO . "
MeHCTBHTEEHEIX THCE; OCCKOHEYHOM IECATUYHON APOOH, MPUMEHSATH JIeCATUYHBIC
B —— MPUOIKEHUS PAIlOHATBHBIX U UPPAIIUOHATLHBIX YHCET.
GECKOHEUHBIC ICCSTHIHBIC HN300paxkaTh 1eiiCTBUTENbHBIC YK CIIAa TOUKAMUKOOPIMHATHON
1po6u. B3anmuo ofHO3HaY- psIMOH. 3aNuChIBATh, CPABHUBATH U YNOPSA0YUBATH
HOE COOTBETCTBHE MEXTY JEHCTBUTEIbHBIC YHCIa. BBIMOJHATH, codeTas yCTHBIC U
MHOKECTBOM JAEHCTBUTENb- | NMCbMEHHbIEC IPUEMBI, aprupMeTHYeCKUEe 1eiiCTBUS C
HBIX YUCEI U MHOKECTBOM | paIllMOHAIBHBIMH YHCIAMU;HAXOAUTH 3HAUCHHS CTCTICHEH C
TOYCK KOOleI/IHaTHOfI npsi- IIEJIBIMU ITOKa3aTeIAMU U KopHeﬁ; BBIYUCJIATH 3HAYCHUA
Moil. CpaBHEHHE JCHCTBH- YUCIOBBIX BeIpaxkeHUH. IloJryunTh npeacTaBiaeHne 0 3HaYMMOCTH
TCIBHBIX HHCEI, apUQMETH- | jreficTRUTETBHBIX YHCET B HPAKTHYECKOM JIeATeIbHOCTHIETOBEKA.
HUCCKUE NEHCTBIA C HUMH. AHAIIM3HPOBATH M 1€JaTh BLIBOAbI O TOYHOCTH MPHOIMKEHUS
[pubmmxénnoe sHavenme JEHCTBUTEILHOTO YHCIa PU PeIIeHUN3a1ay.
BEJIMYUHBI, TOYHOCTH TIPUO- .
mwkennst. OKpyTieHHe OxkpyrasaTs ACHCTBUTENbHBIC HCIIa, BbllI?JIHﬂTL NPUKHIKY }
yncen. TIprku/ika i ouenka | PE3Y/IBTATa BHIYHCIICHUH, guemcy 3HAUEHUH YHCIOBBIX BHIPAKCHHIA.
PE3YNIBTATOB BBIYUCIEHHI 3HAKOMHTBCS ¢ HCTOPUEH Pa3BUTUS MAaTEMATHKU

VpaBHEHUS U HEPABEHCTBA. 14 Jluneiinoe ypasHenue. Pe- | Ocpappars, 3anoMunaTh 1 IPHMEHSATD rPaduuecKHeMeToabl

YpaBHEHUS C OJTHOU
MIEPEMEHHOMN

HIEHUE YPAaBHEHUM, CBOJISI-
Uxcs K TuHeHeIM. KBan-
patHOe ypaBHeHue. Peme-
HUE YpaBHEHUH, CBOISAILINX-
¢4 K KkBagpaTHbIM.bukBaj-
patHbie ypaBHeHus. [Ipume-
PBI pelleHUs] YpaBHEHUI
TPEThEH M YETBEPTOI CTEN

IIPU PELICHUN YPABHEHUM, HEPABEHCTB U UX cucTeM. Pacno3HaBarh
1elble U IpoOHbIe ypaBHeHMs. PemiaTh JiMHeliHbIe M KBa/IpaTHbIE
YPaBHEeHHUSs1, YPaBHEHUS, CBOJIALINECS K HUM, IIPOCTEHIIINE JPOOHO-
panoHanbHble ypaBHeHud. [IpeaiaraTs Bo3MOKHBIE CLIOCOObI
pELIEeHNs TEKCTOBBIX3aa4, 00CYKIaTh X H PelIaTh TEKCTOBBIE
3a/1aud pa3HbIMU CIIOCO0aMU. SHAKOMHUTLCS ¢ HCTOPHUE pa3BUTHUS
MaTE€MaTHKHU.
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pa3iioKEHUEM Ha MHOXKUTE-
mu. Pemenue npoOHO-panu-
OHAQJIbHBIX YPABHECHUM.
Permrenue TekCcTOBBIX 33734
anreOpanvdecKuM METOA0M

VpaBHEHHS U HEPABCHCTRA. 14 YpaBHeHHE C ABYMA NIEPE- | (QcpamBaTh H NPHMEHSITh IPUEMbI PELICHHS CHCTEMBI ABYX
CucTtembl ypaBHEHHIA MCHHBIMH 1 eror;za(bm(. CH-1 ymeiineix YPaBHEHHUH C IBYMS IEPEMEHHBIMH U CUCTEMBI IBYX
cTeMa JIByX JJMHEHWHBIX ypa- o o
9 YpaBHEHHH, B KOTOPHIX OJJHO YPaBHEHUE HESBIIACTCS IMHEWHBIM.
BHCHHUIC BYMS IIEPEMEH-
N Hcnoab3oBath QyHKIIHMOHATBHO-TpadUUECKUe IPEICTaBICHUS IS
HBbIMU U €€ pemieHue. Peme- .
elleHUs M UCCJIe/IOBAHUS YPABHEHUIHU CUCTEM.
HHE CHCTEM JBYX ypaBHe- P A yp
HHH, OJTHO 13 KOTOPBIX JTH- AHATU3MPOBATH TEKCTHI 33124, pelIaTh UX alreOpandeckum
HeHHOe,a IPYroe —BTOPOil CIOCOOOM: NMEPeX0AUTh OT CIOBECHOU (POPMYIHUPOBKHU YCIIOBHS 33a]ja41
crenenu. I'paduueckas un- | K anreOpanvdecKoi MOJICIUITYTEM COCTABJICHHS CUCTEMbI YPABHECHHIA,
TEPIIPETALNS CUCTEMBI ypa- | PellaTh COCTABJICHHYIO CUCTEMY YPaBHEHU; MHTEPNPETHPOBATh
BHEHHH € IByMS IIEpeMEH- pe3yibTar.
HBIMH. Pellenne TeKCTOBBIX | 3yakoMHTBLCH ¢ HCTOPHEH PA3BUTHS MATEMATHKI
3a7a4 anreOpanyecKum
CIoco0oM
VpaBHEHHUs U HEPABEHCTBA. 16 UYucaoBble HEPABEHCTBA U Yurarth, 3aIMCHIBATh, HIOHUMATh, HHTEPHPETHPOBATH HEPABEHCTBA,

HepasencrBa

uxcBoiicTBa.JIuHeliHbIe He-
pPaBEHCTBA C OJIHOM IIepeme-
HHOM 1 ux pemenue. Cuc-
TEMbI JIMHEIHBIXHEPABEHCTB
C OAHOMIIEPEMEHHOMN U UX
pemenue. KBagparuoie
HEPAaBEHCTBA U UXPEIICHHE.
I'padpuaeckas uaTEepnpera-
1I1s] HEPABEHCTB U CUCTEM
HEPABEHCTB C ABYMsI
NEPEMEHHBIMU

HCIOJIB30BaTh CUMBOJINKY M TEPMUHOJIOTHIO. BBINOJIHATH
npeoOpa3oBaHus HEPABEHCTB, HCMOJIb30BATHIS IPE0OPa30BaHUS
CBOMCTBA YKCIIOBBIX HEPAaBEHCTB. Pacno3HaBaTh JIMHEWHbIE U
KBaJlpaTHbIC HEpaBeHCTBA. PeliaTe TMHEHBIE HEPABEHCTBA, CUCTEMBI
JIMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOUYAOIINUX KBaJl-
paTHOE HEPABEHCTBO, U pPELIaTh UX; 00CYAKAATH [10JyUEHHbIE PEIICHHUS.
H300paxkarh perieHre HEPaBEHCTBA U CUCTEMBI HEPABEHCTBHA YHCIIO-
BOU IIPSIMOM, 3aNMCBIBATH PELICHUE C TIOMOILBI CUMBOJIOB.

Pemats kBasipaTHbIE HEPABEHCTBA, UCHIOJIb3yArpaduyeckue npea-
craieHusA. OcBauBaTh U IPUMEHATH HEPABEHCTBA IPU PELICHUH
pa3IMYHBIX 3a/1a4, B TOM YHCJIE IIPAKTUKO- OPUEHTUPOBAHHBIX
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OyHKIHH 16 KBagpaTiuHas GpyHKIH, Pacno3HaBaTh BU/IbI H3y4aeMbIX (YHKIINI; HIJIIOCTPUPOBATH CXe-
eé rpaduK HCBOICTBA. MATH4YeCKH, 00BSICHATH PACIIOIIOKECHUE HAa KOOPIUHATHON TIOCKOCTH
[Tapaboina, KOOpAMHATHI rpaduxoB Gpynkumii Buga: y = kx,y = kx+ b, y= ; y = X, y= X,
BEPIIMHBITAPAOOIIBL, OCh y=1x, y = |X| B 3aBHCHMOCTH OT 3HAYEHMI K03DDHIHEHTOB; OMHCHI-
CHMMETPHH [1apabOIIBbL. BaTh UX CBOMCTBA. Pacmo3HaBaTh KBaApaTHUHYIO (YHKIIHIO 11O GOp-
Fpacbmcu (byHKLII/Iﬁ: Mmyse. IIpuBOAUTH NPpUMePbI KBaIPaTUYHBIX 3aBUCUMOCTEN U3 pea-
v =kx, y=kx + b, JBHOM XU3HU, (PU3UKH, TeOMETpUU. BBIABASTHL 1 000011aTh  0COOCH-

_k HOCTH rpadiKka KBaApaTHIHOH (GyHKIMH y= ax° +bx + ¢. CTPOUTH

Yo oo U H300paxkaTh cXxeMaTH4yeckH rpaduky KBaJApaTHUHbBIX QYHKIIHH,

; 5 3aaHHBIX QOPMyITAMK BUAA ¥ = ax’, y = ax” + ¢, y = a(x + p)’, y = ax’
y=xy=xy=\xy = + bx + c. AHAIM3UPOBATH U PUMEHSATH CBOMCTBA QYHKIUHN I UX
| x| IIOCTPOEHHUS, B TOM YHCIIE C TIOMOMIBIO IU()POBBIX PECYPCOB

UUCII0BbIE MOCIIEI0BATENLHOCTH 15 [MoHsTHE urcIoBoii moce- | OCBaHBATHL H NPHMEHATH UHAEKCHBIE 0003HAYECHHS, CTPOUTDH peve-

NOBATEJILHOCTU. 3aJlaHue
MOCJIEI0BATEILHOCTH PEKY-
ppeHTHOM Gopmynoi u dop-
MYJIOH n-T0 WwieHa. Apud-
MeTthdeckast 1 reometpul)
YyecKast MPOTPeCcCUu.

DopmyJIbl #-TO YJIEHA
apudMeTUIECKOr 1
reOMETPUYECKOMN
MPOTpeCcCuil, CYMMBbI
MEPBBIX 71 YIICHOB.
N300pakeHne 4ICHOB
apu(MeTHIECKON U
reOMETPUYECKOMN
MPOTPECCUI TOUKAMH Ha
KOOPJAMHATHOM
IJIOCKOCTH.JINHENHBIN U
AKCMOHEHIUATIbHBIAPOCT.

CroxHbI€ TPOLIEHTHI

BbI€¢ BbICKA3bIBAHUA C HCIIOJIb30BAHUEM TEPMUHOJIOTUH, CBA3AHHOU
C TIOHSATHEM TOCTIEI0OBATEIHPHOCTH. AHAJIN3UPOBATH (POPMYITY 7-TO
YJIeHA TIOCIIEI0BATEIbHOCTH HITH PEKYPPEHTHYIO (DOPMYITY M BBIYMC-
JISITh YWICHHI MTOCJIEIOBATETILHOCTEH, 33 JaHHBIXATUMH (OPMYTIaMHU.
YcranaBanBaTh 3aKOHOMEPHOCTD B IIOCTPOSHUH MOCIIEI0BATENb-
HOCTH, €CJIU BBIITHCAHBI IEPBBIE HECKOJIbKOEE WieHOB. Pacnmo3Ha-
BaTh apUPMETHUECKYIO M TEOMETPUUECKYIOMIPOTPECCHU TIPU PA3HBIX
crioco0ax 3amanusi. Pemath 3a1a4n ¢ UCMOIb30BaHUEM (POPMYIT 72-TO
YJieHa apu(PMETHIECKOI U TeOMETPUIECKO TPOrpeccuii, CyMMBbI
NepBbIX 7 WieHOB. M300paxkaTh 4IeHbI TOCIEI0BATEIbHOCTH TOYKA-
MH Ha KOOPJIMHATHOM IIO0CKOCTU. PaceMaTpuBaTh npuMepsI po-
EeCCOB M SIBJIEHMMU3 PEATbHON )KU3HU, WITIOCTPUPYIOIINE U3MEHE-
HHUEB apu(METHYECKON POTPECCUH, B TEOMETPUUECKOM MPOrPeCcCHH;
n300paxxaTb COOTBETCTBYIOIINE 3aBUCUMOcTUrpaduuecku. Pemarb
3aJa4M, CBSI3aHHbBIC C YMCIIOBBIMU MOCIIEIOBATEILHOCTIIMHU, 33]]a4H U3
peanbHOM )KU3HH C UCIIOJIb30BaHNEM UG POBBIX TEXHOIOTHH (3JIeK-
TPOHHBIX Ta0wII U T.11.). PemiaTe 3a1a4u Ha CJIOXKHBIEC TIPOIIEHTHI, B
3aJ]a4uM U3 pealbHOM MPAKTUKH (C UCTIOIb30BAaHUEM KAJIbKYJISATOPA).
3HAKOMHUTBLCA C UCTOPHUEN Pa3BUTHSI MATEMATUKU
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[ToBTOpeHue, 0000IIeHNE,
CHUCTEMAaTH3aIys 3HaHUH

18

Yucsia v BLIYUCICHUSA
(3amuch,cpaBHEHHE,
JIEUCTBUS C
NEUCTBUTEIbHBIMU
YHUCIIaMU, YACIIOBAsSI IPSIMAst;
MPOLEHTHI, OTHOIICHHUS,
MPOTOPIINHU; OKPYTIICHHE,
npuOJIKEHNE, OTICHKA;
PEIICHUETEKCTOBBIX 3a1a9
apuPMETHICCKUMCITIOCOO0M)
OKpYTJICHUE, PUOIINKEHHE,
OLICHKA; PEeIICHUETEKCTOBBIX
3a1a4 apu(pMETUIeCKUM
CIocooom)

AJsireOpandeckue
BbIPAKEHHU S
(mpeobpazoBaHue
QJIreOpandecKiX BhIPaKEHUH,
JIOMYCTHMbIE 3HAYCHHUS )

DyHkum (MOCTPOCHHE,
CBOM- CTBA U3Y4YCHHBIX

(b yHKIHHA, rpadudeckoe
[peLIeHUEe YPAaBHEHUN U UX
CHCTEM)

OnepupoBaTh NOHATHSMH: MHOKECTBO, IOAMHOXKECTBO, OIEpaLX
Ha/l MHO)KECTBAMH; MCMOJIL30BaTh IpapruecKoe NpeCcTaBIeHNe
MHO’KECTB JJIs1 OIMCAHUSI PEAJIbHBIX ITPOLIECCOB MPU PELICHUH 3a/1a4 U3
JPYTrUX y4eOHBIX MPEIMETOB. AKTYAJIM3UPOBATH TEPMUHOJIOTHIO H
OCHOBHBI€ /1eifiCTBHS, CBSI3aHHbIE ¢ YHUCJIAMM: HATYPaJIbHOE YUCJIO,
IIPOCTOE ¥ COCTABHOE YMCJIIA, IEIMMOCTh HATYPAJIbHBIX YUCET, IPU3HA-
KU JIETMMOCTH, 1I€JI0€ YHCII0, MOYJIb YUCIIA,00bIKHOBEHHAS U IeCATHY-
Hast [poOH, CTaHJAPTHBIN BHU]I YMCIIa, apU(PMETH- YeCKUI KBAAPATHBIHI
KOpEHb. BBINOJIHATH JeHCTBUS, CPABHUBATH M YNIOPSIA0YNBATbYMNC-
J1a, IPEACTABIATh YKCia Ha KOOPJAUHATHOMN IpsI- MOM, OKPYIJISATh
4KCJIa; BHINOJHATH NPUKUAKY M OLIEHKY pe3yJIbTaTa BEIYUCICHUMN.
Pemath TekcTOBBIE 3aa4M apu(PMETHIECKUM crIoco- OoM. PemaTh
NPaKTHYeCKHUe 321a4H, COJIEPKALINE IPOLEHTBI, JOJIH, YaCTH,
BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh- BPEMSA—PACCTOSHHUE, 1ICHA -KO-
JIM4YECTBO—CTOMMOCTb,00bEM PabOTEI—BpeMs IPOU3BOAUTEIIBHOCTh
Tpyaa. Pa3ouparh peasibHbIe )KU3HEHHbIC CUTYalluH, ()OPMYJINPO-
BaTh UX HA SA3bIKE MATEMATUKHU, HAXOAUTh PEUICHHUE, IPUMEHSA MaTe-
MaTHYECKHI anmnapar, HHTEePIPeTHPOBATH PE3YJIbTAT.

OnepupoBaTh NOHATUSIMH: CTEIICHb C IIEJIBIM IIOKa3aTeneM,apudme-
TUYECKUN KBaIpaTHBIM KOPEHb,MHOTOWIEH, alredpandeckas 1poob,
TOKJIECTBO. BBINOJHATH OCHOBHBIE 1€ CTBHS: BBIIIOIHATH PACUETHI
o ¢popMyam, MpeoOpa3oBIBATH IIENIbIC, APOOHO- pallMOHATHHBIC
BBIPAKCHUS M BBIPAKEHUS C KOPHSAMH, PEATU30BbIBATH PA3JI0KCHHUE
MHOT'O4JIEHa Ha MHOYKUTEJIN,B TOM YHCJIE C UCIIOJIb30BaHHEM (HOpMyIT
Pa3HOCTH KBaJpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH; HAXOIUTh
JOMyCTUMBIE 3HAUEHHSI IEPEMEHHBIX [T POOHO-pallnOHATBHBIX
BBIPaKCHM, KOpHEW. MoAeInpoBaTh peajlbHbIE IIPOLIECCHI U SBJICHUS
OnepupoBaTh NOHATUSIMU: QPYHKITUSA, TpaduK QyHKINH, HYITH
(byHKINHU, TPOMEXKYTKH 3HAKOTIOCTOSHCTBA, BO3pACTAaHUsl, YObIBAHUS,
HauOoJibllIee U HAUMEHbIIEE 3HAYCHNS. AHAJIM3UPOBATh,
CPaBHMBATh, 00CY)XJaTh CBOICTBA (YHKIUN, CTPOUTH UX IPA(UKH.
OnepupoBaTh NOHATUAMU: IpsAMasi U 00paTHasi IPONOPLIUOHATBHOCTS,
NMHelHas1, KBaJipaTuiHas GyHKIus, mapadoia, runepooua.
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Hcnoab3oBath rpaduky 11 ONIPEACIICHUS CBOMCTB, MPOIECCOB U
3aBUCUMOCTEH, JJIsl peIIeHus 3a7a4 U3 IPYruX y4eOHBIX IPEIMETOB U
peabHOM JKU3HHU; MOJAEJIMPOBATH C TOMOIIbIO TpauKOB peaabHbIC
MMPpONLCCChI U ABJICHUS.

Boipaxkath popMyJIaMH 3aBUCHMOCTH MEXAY BETMUYNHAMHU.

OBILEE KOJIMYECTBO YACOB
[10 ITPOTPAMME

102
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TEMATHYECKOE IINTAHUPOBAHUME

9 KJIACC
KoJsnuecTBo 4acoB DJIeKTPOHHbIE
Ne - (undgposbie)
W/ anMeHOBaHMe Pa3/eJioB U TeM MPOrpaMMbl Beero KontposbHabie | CaMocTosiTeIbHbIE 06pazoBaTebHbIe
padoTsbI padoThI pecypebi
1 [ToBTOpenune maTepuana 3a 8 kiacc 7 1
. bubnunorexa [IOK
2 Yucna u BeruncieHus. JleicTBUTENbHBIC YHCIa 9 1 1 https://m.edsoo.ru/7f419d08
3 VYpaBHEHHUsI 1 HEpABEHCTBA. Y PABHEHMUS C 14 1 ) bubnmoreka [JOK
OJIHOM MEPEMEHHOU https://m.edsoo.ru/7f419d08
4 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 14 1 2 bu6muoreka [IOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
but6mmoreka [IOK
5 VYpaBHeHus u HepaBeHcTBa. HepaBencrsa 16 1 2 https://m.edsoo.ru/7f419d08
but6mmoreka [IOK
6 PynKuyn 16 ! 2 https://m.edso0.ru/7f419d08
bubnunorexa [IOK
7 YucnoBbIe IOCIEN0BATEILHOCTH 15 2 2 https://m.edsoo.ru/7f419d08
g [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1 1 3 bubnunorexa [IOK
3HAHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 14
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PABOYAS ITPOTPAMMA YYEBHOTI'O KYPCA
«'EOMETPUS» B 7-9 KITACCAX

IMNOACHUTEJIBHASA 3AIINCKA

['eomeTpust Kak OJMH W3 OCHOBHBIX Pa3/eyiOB IIKOJIbHONW MaTeMAaTHUKH, UMEIOIINI CBOEH LEbI0
o0ecreynTh M3y4eHHE CBOWCTB M pa3MepoB (UIyp, MX OTHOLICHHNA W B3aWMHOE DPACIOJIOKEHHE,
ONMpPAETCS] Ha JIOTMYECKYIO, JO0KA3aTeNIbHYIO JIMHMIO. Ll€eHHOCTh M3ydyeHHs I€OMETPUU Ha YpPOBHE
OCHOBHOTO 00I1Iero o0Opa3oBaHMs 3aKJIIOYAeTCsl B TOM, YTO OOYYAIOIIUWUCS YYUTCS TPOBOIUTH
JIOKa3aTelIbHbIE PACCYKJECHUS, CTPOUTh JIOTUYECKHE YMO3AKIKOYEHUS, JOKa3blBaTh HNCTUHHBIC
YTBEPXKJICHUS U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IPOBOJIUTH PACCYXKICHUS
«OT MPOTUBHOT'OY», OTIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOPATHBIE YTBEPKACHUS.

BTopoil LEHHOCTBIO M3y4YeHUs T€OMETPUU SBISETCS MCIOJB30BaHUE €€ KaK MHCTPYMEHTA IpHU
pElIEHNH KaK MAaTeMaTU4eCKHX, TaK M IPAKTHUECKUX 3a]ad, BCTPEYAIOIIMXCS B PEAJbHOM KU3HHU.
OO0yyaromuiicst 1OKEH Hay4YUThCS ONPENIEIUTh T€OMETPUYECKYIO (DUTYpy, ONUCaTh CIOBAMHU JaHHBIH
yepTéX WIM PHUCYHOK, HAWTH IJIOMIA[b 3€MEIbHOI0 Yy4YacTKa, PacCYUTaTh HEOOXOIUMYIO IJIUHY
ONTOBOJIOKOHHOTO Ka0essi Uiy TpedyeMble pa3Mepbl rapaxka AJis aBTOMOOMIISl. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIIMTEIbHAS JIMHUS B M3ydyeHUM reomerpuu. llpum pemieHum 3agad MpakTHYECKOIO
XapakTepa OOYYaloUIMIiCs y4YUTCS CTPOUTHh MAaTeMaTHYeCKHE MOJIENH pEAITbHBIX JKU3HEHHBIX
CUTyaIil, IPOBOJUTH BBIYUCIICHUS U OLIECHUBATH aIEKBATHOCTh MOJYYEHHOI'O pe3yJIbTaTa.

KpaifHe Ba)kHO TOAUEPKHUBATH CBSI3M TEOMETPUU C JPYTUMHU YUEOHBIMH NpEIMETaMH,
MOTUBUPOBATh HCIOJIbH30BATh ONPEICICHHUS T'€OMETPHUECKUX (UTYp M MOHATUH, JEMOHCTPHUPOBATH
NPUMEHEHHE TMOJIyYeHHBIX YMEHHH B (U3MKEe U TeXHHKE. DTU CBA3M Hauloisiee SpKO BUAHBI B TEMax
«Bektopsy, «TpuroHoMeTpuyYeCcKre COOTHOMIEHU», «Metoa koopauHat» u «Teopema [Tudaropar.

VYuebubiii kypc «['eomeTpusi» BKIIOYAET CIEAYIOUIME OCHOBHBIC pa3feNbl COJEpKaHUs:
«["eomerpuueckre (GUTypel U UX CBOMCTBa», «3MepeHHE reoMeTpUYEeCKHX BEMYUH», «JleKapToBbI
KOOPJAMHATHI Ha TUIOCKOCTHY, «BeKkTophl», «/{BrkeHus miockocTny, «IIpeodpazoBanus mogo0us.

OOmiee 4uCIO 4YacoB, PEKOMEHIOBAHHBIX [UIsI H3Y4YeHHS YydeOHOro Kypca
«l"eomerpusin, — 204 gaca: B 7 kiacce — 68 vacoB (2 yaca B Hezienm0), B 8 kimacce — 68 gacos (2
yaca B HeJIeN0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO).

COJAEPKAHUE TEM YYEBHOTI'O KYPCA
7 KJIACC

Hauansnsle nonsTus reomerpun. Touka, npsmasi, 0OTpe30K, Jiyd. Yo Buasl yriios.
Beprukanbabie 1 cMexHbIe yriibl. buccektpuca yria. Jlomanasi, MHOroyroibHukK. [lapaniensHocTh u
NEePHEHANKYISIPHOCTD MPSMBbIX.

Cummerpuunsle gurypsl. OCHOBHBIE CBOMCTBAa OCEBOW cHMMETpHH. lIpumepsl cUMMETpUU B
OKpY’KaroIlleM MUpE.

OCHOBHBIE NTOCTPOECHMSI C MOMOIIBIO LMPKYIsS U JuHEelKu. TpeyronbHUK. Bricora, MenuaHa,
OmcceKTpuca, X CBOMCTBA.

PaBHOOEIpEHHBIN U pABHOCTOPOHHUN TPEYTrOJdbHUKU. HepaBeHCTBO TpeyroabHUKA.

CBoiicTBa U MpU3HAKU paBHOOEAPEHHOTO TpeyroyibHUKA. [[pu3Haku paBeHCTBa TPEYTOJILHUKOB.

CBolicTBa M TPU3HAKU TapauiebHBIX MOpsiMbIX. CyMMma yIJIOB TpEyroJjbHHKA.

BHemHue yriel TpeyroibHUKA.

[IpsmoyronbHbIi  TpeyrodbHUK. (CBOHCTBO MEAMAHbl MNPSMOYTOJBHOTO TPEYrOJbHHUKA,
MPOBEIEHHOM K TUNOTeHYy3€e. [[pu3Haku paBeHCTBA MPSIMOYTOIbHBIX TPEYTOJIbHUKOB. [IpsIMOYTronbHbIN
TPEYTrOJIbHUK C yriioM B 30°.
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HepaBeHcTBa B reomerpuu: HEpPaBEHCTBO TPEYIrOJIbHUKA, HEPABEHCTBO O J[UIMHE JIOMAHOW,
TeopeMa o OOJBbIIEM YTIie U OOJbIIeH CTOPOHE TPEYroabHUKA. [leprieHAnKyIsIpy HaKJIOHHAS.

I'eomeTpuueckoe MecTo To4YeK. buccekTpuca yria U cepeAMHHbBIN NepIeHANKYISAP K OTPE3KY Kak
reOMEeTPUUYECKHE MECTa TOUEK.

OKpy>KHOCTb U KpYyT, XOpJla U THaMETP, UX CBOMCTBA. B3anMHOE pacmnoyioxKEHHE OKPYKHOCTU U
npsimoii. KacarenbHast U cekyias K OKpyKHOCTH. OKpY»KHOCTb, BIMCaHHas B yroj. BrucanHas u
ONMCaHHasl OKPY>KHOCTH TPEYTOJbHUKA.

COJEP)KAHUE TEM YYEBHOI'O KYPCA
8 KVIIACC

UYerslpéxyronbuuku. Ilapamnenorpamm, ero npusHaku U CBOMCTBA. YacTHBIE cilydad
napajijieiorpaMMoB  (TIPSIMOYTOJIbHUK, POMO, KBajapaT), WX TMpPU3HAKU M CBOMCTBa. Tpamerus,
paBHOOOKas Tparenus, e€ cBoicTBa U npu3Haku. [IpsimoyronbHas Tpaneuus.

Merton yaBoenuss meauanbl. lleHTpanpHas cummerpusi. Teopema @anmeca u Teopema O
IPONOPLUOHAIIBHBIX OTPE3KAX.

Cpennue TMHUY TPEYroJibHUKA U Tpaneuuu. LleHTp Macc TpeyroapHuKa.

[Togobue tpeyronpHUKOB, KO3hduueHT mnoaodus. I[IpusHakum TOMOOMS TPEYrOJIHHUKOB.
[Tpumenenne nogo0us IPH PEILICHUH MPAKTUYECKHUX 3a/1a4.

CpoiicTBa momaaei reomerpudeckux ¢uryp. DopMynbl I IUIOMATUA TPEYroJbHHUKA,
napajuiesorpamma, pomo6a u Tpanenun. OTHOIEHHE TUIOMAAeH Mo100HBIX GUTyp.

Brruuncienue miomaneit TpeyroJbHUKOB B MHOTOYTOJIbHUKOB Ha KJIeTyaToi Oymare.

Teopema I[Tudaropa. [Ilpumenenue Teopems! [Tudaropa nmpu pemeHnn NPakKTHIECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI€HC OCTPOrO yIjla MpsSMOYTOJIBHOTO TpeyroyibHUKa. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. TpuroHomerpuueckue (yHkmuu yriaoss 30°,45° u 60°.

BrucanHble U LIEHTPAIBHBIE YIUIBI, YTOJI MEXKAY KacaTeJIbHOU U XOPIOM. YTJIbl MEKIY XOpJAaMH U
CeKyllMMHU. BnucaHHble M ONUCaHHBIE YETBIPEXYTONbHUKU. B3auMHOE pacnosiokeHue JBYyX
okpykHocTel. Kacanme oxpyxkHocted. OOmme KacareabHble K  JBYM  OKPYXXKHOCTSIM.

COJEP)KAHUE TEM YYEBHOI'O KYPCA
9 KJIIACC

Cunyc, kocunyc, tanredc yrioB oT 0 mo 180°. OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO.
DopMyIIbI IPUBEICHUS.

Pemenne tpeyronbHUKOB. TeopemMa KOCMHYCOB M T€OpEMa CHUHYCOB. PerieHue npakTU4ecKux
3ajlay C UCTOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBbI CHHYCOB.

[IpeoOpazoBanue moaodus. [Tomo6ue COOTBETCTBEHHBIX SJIEMEHTOB.

Teopema 0 mnpou3BeAECHUH OTPE3KOB XOPJI, TEOPEMbl O NPOMU3BEAECHUM OTPE3KOB CEKYIIMX,
TEOopeMa O KBaJpaTe KacaTelbHOM.

Bekrop, nnrHa (MOAynb) BEKTOpa, COHANIPABIEHHbBIE BEKTOPBI, IPOTUBOIOJIOKHO HAIIPABICHHbIE
BEKTOPBI, KOJUNIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpALlMU HaJ BeKTopaMmu. PasnokeHue
BEKTOpa IO JBYM HEKOJUIMHEAapHbIM BeKkTOpaM. KoopauHatbl BEKTOpA. CkansipHoe
NPOM3BEJCHUE BEKTOPOB, INPUMEHEHHUE Ul HaXOXKJICHUS JUIMH U YIJIOB.

JlekapTOBbl KOOpJMHATHI HA  IUIOCKOCTU. YpaBHEHHS MOpPsIMOM M OKPY)KHOCTH B
KOOpJIMHATAaX, IepeceYeHne OKPYKHOCTEH U MPAMBIX. MeToa KOOpAMHAT U €ro IPUMEHEHHE.

[IpaBunbHbIE MHOIOYroJbHMKH. JlTMHA OKpy)XHOCTH. I'pagycHass W paguaHHas Mepa yria,
BBIUHUCIICHHUE AJIUH YT OKpYKHOCTEH. [lmomane kpyra, ceKTopa, cermMmeHra.

JIBIDKEHHs TIJIOCKOCTH M BHYTPEHHHUE CHMMETpUU (QUTyp (3JIEMEHTapHBIC IPEICTABICHHUS).
[TapannensHbii epenoc. [ToBopoT.
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INPEAMETHBIE PE3YJIBTATbBI

IIpeomemHnulie pe3ynbmamsl OCB0€HUSI NPOSPAMMbL Y4ebHO20 Kypca K KOHYY o0OyueHus 6 7
Knacce:

Pacrio3naBaTh u3ydeHHble reoOMeTpHUecKrue (PUTYpHI, ONMPEIEATh X B3aUMHOE PACIIOJIOKEHUE,
u300pakaTb reoMeTpuueckue (Urypbl, BBIIOJHATH UYEPTEXKH IO YCIOBHIO 3ajauu. M3mepsars
JUHEHHbIE M YIJIOBbIE BEJIWYMHBL. Pemars 3a7auM Ha BBIYMCIEHHE AJIMH OTPE3KOB U BEJIWYUH
YTJIOB.

Jlenate TpyOylo OLIEHKY JIMHEWHBIX W YIJIOBBIX BEIUYMH IPEJIMETOB B peajbHOW KU3HHU,
pa3MepoB TPUPOAHBIX OOBEKTOB. Paznmuare pasmepsl 3THX OOBEKTOB MO MOPSAKY BETHYUHBI.

CTpOHTh YEPTEKH K TECOMETPUUECKUM 3a/1a4aM.

[Tonp30BaTbcsl MpU3HAKAMU PABEHCTBA TPEYTrOJIBHUKOB, HMCIOJIb30BAaTh IMPU3HAKU W CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB MPH PEIICHUN 3a]1a4.

[IpoBOIUTH JIOTUYECKHUE PACCYKICHUS C UCTIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaTbcsl MpU3HAKAMU PABEHCTBA MPSAMOYTOJBHBIX TPEYTrOJBHUKOB, CBOMCTBOM MEIUAHBI,
MPOBEIEHHON K THUIOTEHY3€ MNPSIMOYTOJIBHOIO TPEYTrOJIbHUKA, B PELICHUH T€OMETPUUECKUX 3a]au.

Onpenenarp NapalieIbHOCTh NPSIMBIX C TIOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMH
cekymas. OnpenensTh NapauiebHOCTh NPSIMBIX C TTIOMOIIBIO PABEHCTBA PACCTOSHHUI OT TOUYEK OJHOU
MPSIMOM 10 TOUEK APYTror MPSMOi.

Pemate 3amaun Ha KileTyaToi Oymare.

[IpoBOANTHh BBIYUCICHHS ¥ HAXOAWTh YWCJIOBBIE U OyKBEHHBIC 3HAYCHHUS YIJIOB B
FEOMETPUYECKUX 3a/layax C HCMHOJIb30BAHUEM CYMMBI VYIJIOB TPEYrOJbHUKOB W MHOTOYTOJbHHU-
KOB,CBOMCTB YTJIOB, 0OpPa30BaHHBIX MPH MEPECEYCHUH JIBYXITapalIeIbHbBIX MPSMBIX ceKyiel. Pemars
MPaKTUYECKUE 3aJ]a4i HAa HAXOXKJICHHWE YIJIOB. Branerh MOHATHEM T€OMETPHUYECKOIO0 MECTa TOYEK.

YMeTh onpenensaTh OWCCEKTpHUCY YIJIa M CEpeAUHHBIA TEPHeHAMKYJISIpP K OTPe3Ky Kak
r€OMETPUYECKUE MECTA TOUCK.

@opMyJIUpPOBATh OMNPENEICHUS] OKPY)KHOCTH M Kpyra, XOpAbl M JHaMETpa OKPYKHOCTH,
MOJIb30BaThCS MX CBOMCTBAMHM. YMETh IPUMEHSTh OTU CBOKCTBA IIPU PELICHUU 3a1a4.

Brnaners MOHATHEM ONMMCAHHOW OKOJO TPEYroJIbHUKA OKPYKHOCTH, YMETh HaXOJWTh €€ LEHTP.
[Tonp30oBaTbest hakTaMu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA MEPECEKAIOTCA B OJTHON TOYKE,
1 0 TOM, YTO CEPEIMHHBIC MEPIEHAUKYIAPHI K CTOPOHAMTPEYTOJIbHUKA TIEPECEKAIOTCS] B OJHOM TOUKE.

Biagers mnoOHATHEM KacaTeNbHOM K OKPYXKXHOCTH, IIOJIb30BaTbCA TEOPEMOMO IEPIIECHIU-
KYJSIPHOCTH KacaTeJIbHOW U paJnyca, MPOBEAEHHOTO K TOUKE KaCaHUs.

[Tonp30BaTbCsl MPOCTEUIIMMU T'€OMETPUUECKUMHU HEPABEHCTBAMH, MOHUMATh MX MPAKTUYECKHUI
CMBICI.

[IpoBOIUTH OCHOBHBIE TEOMETPUUECKHUE TOCTPOCHHS C TOMOIIBIO IIUPKYJIS U TUHEHKH.

IlpeomemHnule pe3ynbmamsl 0C80€HUS NPOSPAMMbL Y4eOHO20 KYpca K KOHYyobyuenus 6 8 Knacce:

Pacno3HaBaTh OCHOBHEIE BU/IbI I-IGTI:IpéX}’l“O.]II)HI/IKOB, HUX 3JICMCHTHI, ITIOJIB30BAThCANX CBOMCTBaMU
IIpH PELIEHUU T€OMETPUYECKUX 3a4aY.

IIpuMeHsTh CBOMCTBA TOUKU IEPECEUEHUS] MEAMAH TPEYroJbHUKA (LIEHTpa Macc)B PEILICHUN
3ajad.

Biagers noHsTHEM CpeqHEN JIMHUM TPEYrOJbHHUKA W Tpaleluu, NPUMEHITb UXCBOMCTBA IIPU
pellIeHnn TeoMeTpruieckux 3anad. [Tons3oBaThest Teopemoit daneca U TEOPEMO O MPOMOPIIMOHATIBHBIX
OTpe3Kax, IPUMEHATh UX JUISl pEIICHUs TPAKTUUYECKHUX 3a/1au.

[TpuMeHATH PU3HAKK 110100 TPEYTOJIBHUKOB B PELICHUH T€OMETPUYECKHX 3a1ay.

[Tonws3oBatbest Teopemoit [ludaropa mas pemieHUs T€OMETPUYECKUX M MPAKTHYECKUX 3ajad.
Ctpouth MaTeMaTHYECKyI0 MOJETb B NMPAKTHUECKHUX 3aJauyax, CAMOCTOATEIbHO JeNaTh YEepTEX U
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HaxXoJUuTb COOTBCTCTBYIOMIUC JIJIMHBI.

BHal[eTI: INOHATUAMU CHHYCA, KOCHMHYCa UM TaHICHCA OCTpOro yrjia M»OpsaMOYTOJbHOI'O
TpeyroiabHUKa. [101530BaThCSI STUMHU TOHSATHSIMH IS PEIICHUS MPAKTHYECKUX 3a/1a4.

Beruncnsate (pa3nuyHBIME CIIOCOOAMHM) IUIOIIAh TPEYTOJIbHUKA M TUIOMIATA MHOTOYTOJBHBIX
¢uryp (momp3ysch, TOAE HEOOXOAMMO, KaJbKyIsATOpoM). [IpUMeHSATh NOJydeHHbIE YMEHHS B
NPaKTUICCKUX 3a/1auaX.

BHal[eTI: NMOHATUAMU BIIMCAHHOTO U HCHTPAJIBHOIO YyIJid, UCIIOJIb30BAaTh TCOPCMBIO BIIMCAHHBIX
yIiiax, yriiax MEeXIy XOpAaMHu (CeKyIIMMH) M YIJe MEXIy KacaTelIbHOH W XOpAOH MpH pEelIeHUH
TEOMETPHUUECKUX 3a7ad.

BHal[eTI: IIOHATUEM OIIMCAHHOI'O I-IeTI:nIpéXyTOHI:HI/IKEl, MMPUMCHATH CBOIICTBA OIIMCAHHOI'O
YeThIPEXYTOJILHUKA TIPU PEIICHUH 3a/1a4.

[TpuMeHsTh IOTYYCHHBIC 3HAHUS HA MPAKTHKE — CTPOUTHh MaTEMaTUYECKHE MOACTH UIS  3a/1ad
pealbHOW JKU3HU W TPOBOJUTH COOTBETCTBYIOIIWE BBIYUCICHHS C IPUMEHEHHUEM TIOJO0HS U
TPUTOHOMETPHH (TIOJB3YACH, T/IE€ HEOOXOIUMO, KaJIbKYIISITOPOM).

IIpeomemnulie pe3ynbmamsl 0CB0€HUSI NPOSPAMMbL Y4ebHO20 Kypca K KOHYy oOyueHus 6 9
Knacce:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIUU OCTPBIX YTJIOB, HAXOAHWTH C MX TOMOIIBIO PA3IUYHBIC
9JIEMEHThl  IPSIMOYTOJIBHOTO  TPEYrojbHUKAa («pEelIeHHEe MNPSIMOYTOJNbHBIX  TPEYTOJIbHHUKOBY).
Haxoauth (C NOMOIIbIO KaNbKYNATOpA) JUIMHBI W YIJIBI JJIs HETAOJUYHBIX 3HAUYCHUH.

[Tonb3oBatbes popmMyaaMu NPHUBEAECHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKJIECTBOM ISt
HAXOXJICHUS COOTHOILLIEHUH MEXIY TPUTOHOMETPUUECKUMHU BEIIMYNHAMH.

Hcnonb30BaTh TEOpeMbl CHHYCOB M KOCHHYCOB [JIsi HAaXOXKICHHUS Pa3IUYHBIX 3IIEMEHTOB
TPEYroJIbHUKA («pELICHUE TPEYTOJbHUKOBY), IPUMEHSATh UX IIPU PELUICHUU T€OMETPUUECKUX 3a/1a4.

Bnagers mnousTHsMU TpeoOpa3oBaHUS MOAOOHUS, COOTBETCTBEHHBIX JJIEMEHTOB IMOJOOHBIX
¢uryp. Ilomp3oBaThcsi cBOWCTBaMU MOJAOOUS MPOU3BOJIBHBIX (UTYP, YMETh BBIYUCIATH JUIMHBI U
HAXOJUTh YIJIbl y OJ00HBIX ¢Guryp. IlpuMeHsaTs cBONCTBA MOJOOHUSA B MPAKTUYECKUX 3a/1ayax.
YMeTp NpuUBOAUTH MPUMEPHl MOAOOHBIX (UTYPB OKPYKAIOIIEM MUPE.

[Tonb30BaTbest TeopeMamMu O TPOU3BEIEHUU OTPE3KOB XOpHA, O IMPOU3BEACHUU OTPE3KOB
CEKYIIUX, O KBaJIpaTe KacaTeabHOM.

[Tonp30BaThcs BEKTOpAaMH, IOHUMATh UX T€OMETPHUECKUI U (PU3MUECKHI CMBICH, TPUMEHATh UX
B pEILCHUM T€OMETPUYECKHX U (Pu3nuecKux 3aaad. [IpuMeHsTh CKaJspHOE MPOU3BEICHHE BEKTOPOB
JUISL HAXOKJCHUSI ITTUH U YTJIOB.

ITons30BaThCsa MCTOIOM KOOPAHWHAT Ha IIJIOCKOCTHU, IIPUMCHATH €T0 B PCIHICHUN I'€COMCTPHUYCCKUX
U TIPAKTHYECKUX 3aa4.

BJIB.I[GTI: MOHATUAMU NPAaBUIIBHOTO MHOTI'OYT'OJIbHUKA, JJIWHBI OKPYXHOCTH, IJIMHBI JOYyI'd
OKPYKHOCTH M paJiaHHON Mephl YIila, YMETh BBIUMCIATH IUIOMAAL Kpyra U ero yacrei. Ilpumensars
MOJTYYCHHBIC YMCHUA B MIPAKTUYCCKUX 3a/lavdax.

Haxomute ocu (WM LEHTPHI) CHUMMETPUM (QUTYp, HPUMEHSATh JBW)KEHUS IUIOCKOCTH B
MPOCTEUIINX CITyYasiX.

[IpuMeHsTHh OydYeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHUeCKUe MOJCIU A 3adad
peaHBHOP'I JKU3HU n IpOBOAUTH COOTBCTCTBYIOIINC BBIYUCJICHUSA C IPUMCHCHUCM HOI[06I/IH n
TPUTOHOMETPUIECKUX QYHKITUHN (TTOJIB3YSICh, TJI€ HEOOXOIMMO, KATbKYIATOPOM).
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TEMATHYECKOE INTAHUPOBAHHE

7 KJIIACC
Hanmenosanue pasgena Konunuectso OcHoBHOE OCHOBHBIE BUJIBI ICATEIIEHOCTU 00Y4aIOLINX CSI
(Temsl) Kypca 4acoB COAEP)KAHUE
[MpocTeiiine reoMeTpHIECKHe 14 [Ipocreiine reomeTpuyec- DopMyJMPOBATL OCHOBHBIC ITIOHATUA U onpeeneHus. PacmosnaBarb
(bUrypHI MUX CBOCTBA. Kue 00beKkTel. MHOroyros- U3y4EHHbIE TEOMETPUYECKHE (PUTYPHI, ONpedeasTh UX B3aUMHOE pacIo-
M3Mepenne reoMeTpHuecKuX HUK,JJoMaHas. CMEKHBIE U JIOKEHUE, BBINMOJHATHYCPTEXK 110 yca0BHIO 3aaa4un. IIposoauTs npoc-
e BepTUKaJbHbIE Yl PaboTa | Teiime mocTpoeH s ¢ MOMOIIBIO IUPKYIISAU JInHEHKH. N3MepAaAThIuHeH-
C IPOCTEUILINMHU YEPTE)KA- HBIC U YTJIOBBIE BETUUYNHBI TEOMETPUYECKUXH MPAKTUUECKUX 00BEKTOB.
mu. 3Mepenue nuHeliHbixu | OnpenessiTh «Ha IJ1a3) pa3Mepbl peabHbIX 00bEKTOB, HPOBOJMUTH IPY-
YIJIOBBIX BEJIMYMH, BBIYHCIE- | OyIO OLIEHKY UX pa3MepoB. PemiaTh 3a1auy Ha BBIYMCIIEHUE JUIUH OTPE3-
HUE OTPE3KOBHU YIJIOB KOB U BEJIMYMHYIJIOB. PemaTh 3a1a4n Ha B3aMMHOE PACIIONI0KEHUE T'eo-
metpuueckux ¢uryp. IlpoBoanTs kiaccuukanuio yrios, BHIMMCIATh
JVHEWHBIE U YTJIOBbIE BEIMUMHBI, HPOBOAUTH HEOOXOAUMBIE T0Ka3aTe-
JIbHBIC PACCYKIACHHS. 3HAKOMHUTBHCSH ¢ HCTOPHEH pPa3BUTUS T€OMETPUN
TpeyroabHUKH 22 [onsiTre 0 paBHBIX TPEYy- Pacno3naBath mapbl paBHBIX TPEYTOJBHUKOB Ha TOTOBBIXYEpPTEkKaX (C

roJIbHUKAaX U MEPBUYHBIE O
paBHBIX purypax. Tpu npus-
HaKa paBeHCTBA TPEYroJb-
HUKOB. [[pr3HaKku paBeHCTBA
MPSIMOYTOJIBHBIX TPEYTOJIb-
HUKOB. CBOICTBO MEIHAaHbI
IIPSIMOYTOJIBHOT'O TPEYT0J1b-
HUKA, IPOBEIEHHON K THIIO-
TeHy3e. PaBHOOeipeHHbIE U
PaBHOCTOPOHHUE TPEYTOJIb-
Huku. [IpusHaku u cBoiicTBa
PaBHOOEAPEHHOTO TPEYTOJIb-
Huka. HepaBeHcTBa B reo-
Metpud. [IpsiMmoyronbHbIH
TPEYrOJbHUK C yrioMB 30°

yKa3aHHUEM MPHU3HAKOB). BLIBOAUTS clieICTBUS (PaBEHCTB
COOTBETCTBYIOILIUXAJIEMEHTOB) U3 PAaBEHCTB TPEYTOJbHUKOB.
®opMyJIMPOBATH OIIPENEIECHUS: OCTPOYTOJIbHOT0, TYIIOYTOJIBHOTO,
OpSMOYTOJIBHOTO, PAaBHOOEIPEHHOT0, PABHOCTOPOHHETO
TPEYTrOJIbHUKOB; OMCCEKTPUCHI, BHICOTHI,MEIAaHbl TPEYTOJIbHUKA;
CEpPEeIMHHOIO MEPIICHINKYsApa OTpe3Ka; NEpUMETpa TPEYroIbHUKA.
®opMy.THpPOBATH CBOICTBA M IPU3HAKH PABHOOEAPEHHOTO
TpeyroiabHuKa. CTPOUTH YEPTEXKH, PeIaTh 3a1a4M C IOMOIIbIO
HAaXOJKJICHUS PABHBIX TPEYTOJIbHUKOB.

IIpuMeHsATH NPU3HAKU PABEHCTBA ITPSMOYTOJIBHBIX

TPEYrOJIbHUKOB B 33Ja4ax.

Hcnoab3oBath nudpoBbie pecypchl AJs HCCAe10BAHUSA

CBOMCTB U3y4aeMbIX QUTYD.

3HAKOMUTBCSH C UCTOPHUEH Pa3BUTHUS TEOMETPUU
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[TapannensHble MpsIMbIE, CyMMa
YIJI0B TPEYTOJIbHHUKA

14

[TapannenbHble IpsAMBbIE, UX
cBoiicTBa. Hakpect nexa-
II1€, COOTBETCTBEHHBIE U
OJIHOCTOPOHHHUE YTJIbI,00pa-
30BaHHbIE [TPU NIEPECEUECHUH
napajyIeIbHBIX MPSAMBIX Ce-
kymiei). [IpusHak mapasie-
JBHOCTHU IPSIMBIX YEpPE3 pa-
BEHCTBO PAaCCTOSIHUM OT TO-
YeK OJHOU NPSAMOU 0 BTO-
poii npsimoil.CymMMa yrioB
TpeyrojbHuKa. BHenHue
YIJIbl TPEYTOJIbHUKA

®opMyJIMPOBATH MOHATHE NIAPAJUICIBHBIX MPSIMBIX,

HAXOAHUTh IIPAKTUYECKUE IPUMEPBL.

H3yuatsb cBoiicTBa yrioB, 00pa30BaHHBIX MPH MEPECCUCHUN
NapajuleIbHbIX MPAMBIX cekylie. IIpoBoauTs 10Ka3aTeNbCTBA
NapajyIeIbHOCTH JIBYX MPSIMBIX C TOMOIIBIOYTIIOB, 00Opa30BaHHbIX IPU
[IEPECEUCHUH ITUX IIPSMBIX TPEThEU IIPSMOM.

BbIr4ucjasaTs CyMMy yIiIOB TPEYTOJIbHUKA U MHOTOYT OJIbHUKA.
HaxoauTth yricioBble ¥ OyKBEHHbIE 3HAYEHUS YIJIOB

B T€OMETPUYECKHX 33Ja4aX C UCIOIb30BAaHUEM TEOPEMO CYMME
YIJI0B TPEYTOJIbHUKA U MHOTOYTOJIBHHKA.

3HAKOMHTBCS € HCTOPHEH Pa3BUTHS T€OMETPUHI

OKpY>KHOCTb U KPYT.
['eomeTpuyeckue
MOCTPOEHUS

14

OKpyXKHOCTb, XOpZa U Aua-
MeTp ux cBoicrBa. Kaca-
TeJbHAas K OKPYKHOCTH.
OKpy’KHOCTb, BIUCAHHAS B
yroi. [Torarue o 'MT,npu-
MEHEHUE B 3aJayax. buc-
CEKTpHUCA U CEPEIUHHbIN
MEPIEHAUKYJIISP KaK
r€OMETPUYECKUEMECTA
ToueK. OKpYKHOCTb,
OIMCaHHAas OKOJIO TpEY-
royibHuKa. OKpy>KHOCTB,
BIMCaHHAs B TPEYTOJIbHUK.
[Ipocreiimue 3agaun

Ha [IOCTPOEHUE

®opMyJIMPOBATH ONpeAeIeHHs . OKPYKHOCTH, XOP/Ibl,TuaMeTpa U
KacaTeJIbHOU K OKpYKHOCTH. M3y4aTh UX CBOWCTBA, TPU3HAKH,
CTPOUTD YEPTEKHU.

Hccaenosarb, B TOM YHCIIE HCIOAb3YS (G POBbIE pecypehl:
OKPY>KHOCTb, BIIUCAHHYIO B YTOJI; IEHTP OKPYXHOCTH, BIMCAHHOU B yroJ;
PaBEHCTBO OTPE3KOB KacaTEJIbHBIX.

HUcnoan3oBarh MmeToa I'MT s nokazatenbcTBa TEOPEM O
nepecedeHNH OUCCEKTPHC YIIIOB TPEYTOIbHUKA U CEPEAMHHBIX
NEPIEHAUKYJIAPOB K CTOPOHAM TpeyrojbHuKac nomMouipo I'MT.
OsBJjaaeBaTh NOHATHSAMH BIIMCAHHON U OITMCAHHOU

OKPY’KHOCTEH TPEYrOJbHHUKA, HAXOAUTDb LIEHTPHI ITUX

OKPY’KHOCTEH.

PemiaTh OCHOBHBIE 32/1a4U HA MOCTPOEHME: YIJIa, PABHOTO JIAHHOMY;
CEepPEeIMHHOIO MEPIECHINKYIpa JaHHOTO OTPE3Ka; IPSIMO,
MPOXOJIAIIEH Yepe3 JaHHYIO TOUKY U NEePIEHANKYIAPHON JaHHOK
psIMOI; OUCCEKTPUCHI TaHHOTOYTJIa; TPEYTOJIbHIUKOB

MO Pa3IMYHBIM JIEMEHTAM.

3HAKOMHUTBCS ¢ MCTOPHEH Pa3BUTHS T€OMETPUHI
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[ToBTOpeHmE, 00001IICHNE 4 [ToBTOpEHME N Pemars 3a1aun Ha NOBTOPEHUE, MILTIHOCTPUPYIOLINAE CBIZUMEKITY
3HAHUI 000011IeHIE OCHOBHBIX pa3IMYHBIMU YaCTAMH Kypca
MOHATUN U METOJI0B Kypca
7 xymacca
OBILEE KOJIMYECTBO 68
YACOB I1O [TPOTPAMME
TEMATHUHYECKOE IINTAHUPOBAHUE
7 KJIIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3ie/ioB U TeM (uu¢poBbie)
Ne i/ IpOTPAMMEI Beero Ko(;npom,m,le HpﬁaRanecxne 0BPA30BATETLHBIE
padoThI padoThI pecypes
! i cooticrsa, Wsneperne reowerpmieci 14 ! BuGmiorera LIOK
) p P https://m.edsoo.ru/7f415¢e2e
BEJIMYUH
bu6mmoreka [IOK
2 Tpeyronbrukn 22 2 https://m.edsoo.ru/7f415¢e2e
3 [TapamiensHbIe TIpsIMBIE, CyMMa yIJI0B 14 1 bubnuoreka [JOK
TpEeYroiabHUKa https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U Kpyr. [ 'eomeTpuueckue 14 1 bubnmoreka [JOK
MIOCTPOECHUS https://m.edsoo.ru/7f415¢2¢
. Bbu6nmuoreka [IOK
5 [ToBTOpeHnue, 06001IeHNE 3HAHUHT 4 1 hitps://m.cdsoo.ru/7f415e2¢
OBIIEE KOJIMYECTBO YACOB I10 63 6 0
I[TPOIT'PAMME
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TEMATHYECKOE INTAHUPOBAHHE

8 KUIACC
HaumenoBanue pasaena KomnuectBo OcHoBHOE OCHOBHBIE BUJIBI ICITEILHOCTH 00 YJarOIIIXCSI
(TemmI) Kypca 4acoB CoJIepKaHHe
UeThIpEXYTroJIbHUKI 12 [Tapannenorpamm, ero HN300paxkaTh 1 HAXOAUTH HA YEPTEKAX YETHIPEXYTOIbHUKH PA3HBIX
MIPU3HAKU U CBOMCTBA. BHJIOB U UX 3JIEMEHTHI. POPMYIHPOBATH ONpeae/IeHUs:
Yactable cnyyan napajuiesiorpaMmma, psiMoyrojibHUKa, poM0a, KBajpaTa, Tpalnenuu,
napajuieorpaMmmoB paBHOOOKOMTpanenuu, NpsMoyrojabHON TParenuu.
(IpSAMOYTOJBHUK, POMO, Jloxa3pIBaTh M HCNOJb30BATH NPH PeLIEHUM 32124 IPU3HAKU U
KBaJpar), X NMPU3HAKU U CBOICTBA: MapajieiorpaMmma, npsMoyroiabHUKa, pom0a, KBajapaTa,
cBoiictBa. Tpanenus. Pag- | Tpamenuu, paBHOOOKOHTpanennu, NpsMOYTroJIbHOM TpaneIyHy.
HOOOKasl U IPSMOYTOJIhb- IIlpuMeHATH MeTOX yABOCHUS MEIHWaHbl TPEYTrOJIbHUKA.
Has Tpanenuu. Metos Hcnoab3oBath UQpoBEIE peCypChl A UCCIIEI0BAHUS CBOMCTB
YABOCHUS MEIUAHBI. u3y4aeMbIx puryp.

[lentpanbHast ciMMeTpUsi | 3HAKOMMTBCS ¢ HCTOPHUeEH PAa3BUTHS TEOMETPUH

Teopema @aneca u TeopemMao 15 Teopema @aneca uteopema| IIpoBOAUTH MOCTPOEHMS C MOMOIIBIO UPKYJISA U TUHEUKHUC UCTIOIb-
IIPONOPLIUOHAIIBHBIX OTPE3KAX, 0 IPOIMOPLMOHATIBHBIX 30BaHMe TeopeMbl Dajneca U TEOPEMBI O MPONOPLIMOHAIBHBI OTPE3Kax,
0JJOOHBIE TPEYTOJIbHUKH orpeskax. CpellHss IMHUA | CTPOUTH YETBEPTHIAIIPONOPIMOHATBHBIN oTpe3oK. IIpoBoanTh

TpeyroiabHuka. Tpanenus, | JH0Ka3aTeJabCTBO TOTO, YTO MEAMAHBI TPEYTOJIbHUKA MIEPECEKAOTCS B
e€ cpeaussmnus. [Iponop-| oxHo# TOUKe, ¥ HAXOAUTD CBS3b C [IEHTPOM MAacC, HAXOAUTh OTHOIIIE-

MAOHAJIbHBIC OTPEC3KHU. HHE, B KOTOpPOMMEINAaHBI JACJISITCA TOUKOM UX nepeceuenus. Haxoaurs
[lenTp Macc B Tpeyroin- Mo1I00HBIE TPEYTOJIBLHUKY Ha TOTOBBIX YEPTEkKAXC YKA3aHUEM COOT-
nuke. [Tonobmsre Tpey- BETCTBYIOLIMX IPU3HAKOB Nogo0us. PemaTh 3a1a4n Ha 1o100HbIE

roJIbHUKH. Tpu npu3HaKa
1oJ00Us TPEYTOJIbHUKOB.
[Ipumenenue nopobus
IIPU pPELICHUN
MPAaKTUYECKHX 3a]a4

TPEYTOJbHUKHU C IIOMOIIBIO CAMOCTO- SITEILHOTO MOCTPOEHUS YepTe-
XKell 1 HaXOXKACHUS MOJA0OHBIX Tpeyroib- HUKOB. [IpoBoanTh 10Ka3a-
TeJbCTBA C UCIIOJIb30BAHUEMITPU3HAKOB T10/100us1.Jl0Ka3bIBATH TPU
NpU3HaKa MoA00Hs TpeyroabHUKOB. IIpUMeHsITh oTyYeHHbIE 3HAHUS
MIPU PEIICHUN T€OMETPUYECKUX U MPAKTUUECKUX 3a]a4.

3HAKOMHUTBLCH C MCTOPHUEN Pa3BUTUS T€OMETPUU
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IImomans. Haxoxnenue 14 CBoiicTBa Iiomaaeu OBJaeBaTh NEPBUYHBIMHU NMPeEACTABJIEHUSIME 00 00IIeHTEOpUHT
MI0IAIeH TPEYTrOJIbHUKOB U TEOMETPUUECKUX PUTYP. romaau (Mepsl), (pOpMyIHPOBATH CBOMCTBA MJIOLIA/H, BBISICHATh
MHOTOYTOJBHBIX (QUTYD. DopMynbl 1S TUTOLLATN WX HATJISTHBIA CMBICT. BBIBOAUTH (hOPMYITBI TUTOIIAN
[Tnomanu nogoOHBIX GUryp TpPEYroJIbHUKA, apaJijie- napajuiesiorpaMma, TpeyrojibHUKa, Tparneuuu u3 GopMyJibl II0AAHN
JorpamMma,Tpanenuu. Bel- | NIpsAMOyroiabHHKa (KBajpaTa).
YHCIIEHUE TUIOIIAIEH CI0K-| BBIBOAUTH (GOPMYIIBI IUTOMIAAN BBITYKIIOTO YETHIPEXYrOJbHIKA
HbIX puryp. [Inomaau ¢pu- | depes nuaroHanu u yroia Mexay HuMu. Haxoaurs rtomanu ¢uryp,
r'yp Ha KJIeT4yaTol Oymare. | HM300paXEHHBIX Ha KJIeTYaTolOymare, MHCIOJb30BATh pa3OueHNe
[Tnomaau momoOHBIX (hu- (burypsl Ha 4acTH U JOoCcTpanBaHue. Pa3oupaTs npuMepbl
ryp. 3afauu c NpakTU4Yec- | HCIHOJIB30BAaHUS BCIIOMOTaTEIbHONIUIONIAIN AJIs PEIICHUS
KHMM coJep:kanueM. Pemie- | reomerpuueckux 3anad.
HME 3a71a9 C IIOMOIIBIO HaxoauTh riomaam nogo0HbIX GUryp.
METO/ia BCIIOMOTATeIbHON | BpIuMCJATH IIOMAIN pa3IMYHbIX MHOTOYTOJIbHBIX Guryp.Pemars
rromann 3aJa4M Ha IUIOIIAAb C IIPAKTUYSCKUM COJICPKaHNuEM
Teopema [Tudaropa u Havana 10 Teopema ITudaropa, neé Hoxka3piBaTh Teopemy [ludaropa, ucnoab3oBarth e€B

TPUTOHOMETPHHU

PUMEHEHUE.
Onpenenenue
TPUTOHOMETPUIECKUX
(GYHKIIMA OCTPOTO yriia
PSIMOYTOJIBHOTO
TPEYTOIbHUKA,
TPUTOHOMETPHUECKUE
COOTHOILIEHUS

B IIPSIMOYTOJIEHOM
TPEYTrOIbHUKE.

OcHoBHOE
TPUTOHOMETPUUYECKOE
TOXJIECTBO

IIPAKTUYECKUX BBIUNCIECHUSX.
@ opMyIHPOBATH OIPEICIICHUS] TPUTOHOMETPHUECKUX (PYHKITHI
OCTpOTrO yria, MPOBEPATh NX KOPPEKTHOCTD.

BbIBOAMTH TPUTOHOMETPUUECKHE COOTHOLICHUSB

IIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccnenoBaTh COOTHONICHMS MEKIY CTOPOHAMH B IIPSIMOYTOJIBHBIX
TpeyrojbHUKax ¢ yriaamu B 45° u 45°; 30°

u 60°. Ucnoab3oBaTh GOPMYJIB IPUBEIACHUS 1 OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO IS HAX0XKICHUS COOTHOIIEHU I

MEX1y TPUTOHOMETPUUYECKUMHU () YHKIUSIMUPA3IUYHBIX OCTPHIX YIJIOB.

IIpuMeHSTH [TOJy4EeHHBIE 3HAHNUS U YMEHUS PU PELICHUN
IIPAKTUYECKUX 3aad.
3HAKOMHTBCS C HCTOPHEN Pa3BUTHS T€OMETPUU
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YTIIbl B OKPY>KHOCTH. 13 Bnucanubie u neHTpanb- ®opmMyIMpPOBATH OCHOBHBIE ONIPE/ICIICHNUS, CBI3aHHbIE
BrniucanHbie 1 onMcaHHbIE HBIE YIUIBL, YTOJI MEXKIY C yriiamu B Kpyre (BIIUCAaHHBINA yTOJI, IEHTpaabHbIN yroi). HaxoauTs
YETBHIPEX YT OJIbHUKH. KacaTeJbHOU U XOPJIOil. BIIMCAHHBIE YTJIbl, OMUPAIOIINECS HA OAHY AYTY,BBIYHCIATH YTJIbI C
KacarenbHble Vsl Mexay XopJaMu U MOMOIIbIO TEOPEMBI O BIIMCAHHBIX yIilaX, TEOPEMbI O BIUCAHHOM

K OKpykHOCTH. Kacaxue CeKylIMMU. Briucanuele 1 | 4eThIPEXYTOJIbHUKE, TEOPEMBI O [ICHTPAIBHOM YTJIE.

OKpYXHOCTET ONMCAHHBIE YETHIPEXY- HccnenoBathb, B TOM YKCIIE ¢ TOMOMIBIO UG POBBIX PECYPCOB,
TOJIbHUKH,UX TIPU3HAKU U BIIMCAHHBIE U OMUCAHHbBIE YETHIPEXYTOJIbHUKH, BBIBOAUTH UX
cBoiicTBa. [Ipumenenne CBOWCTBA U MPU3HAKHU.

JTUXCBOWCTB NpH pemieHny | M cenosib30BaTh 3TH CBOWCTBA U MPU3HAKHU TPU PEIICHUM3a1au
FEOMETPUYECKUX 3a/ay.

B3anmHoe pacnonoxxeHne

JIBYX OKPYKHOCTEH, 001II1e

KacaTeJIbHbIE.

Kacanue okpyxHocTel

[ToBTOpEeHUE, 0000IICHIE 4 [ToBTOpEHNE OCHOBHBIX Pematp 3agaum Ha NOBTOPEHUE, UILTIOCTPUPYIOITUE CBIZUMEXKTY

3HAHUI MOHATUN UMETOIOB KypCOB | Pa3JINYHBIMH YaCTAMU Kypca
7 1 8xi1accoB, 0000IIEHIE
3HAHUHU

OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME
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TEMATHYECKOE INTAHUPOBAHHE

8 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne i/ R — Beero KOﬁHTpOJIbeIe HpﬁaKanecmle 06PA30BATEIbHBIC
padoThbI padoTsI pecypebl
N bubmuorexa [{OK
! HeThipexyromyuuiH 12 2 https://m.edsoo.ru/7f417¢e18
) ponoptoRI Orpear nozoGue 15 1 Bubmiotera LIOK
poroph p » O https://m.edsoo.ru/7f417¢e18
TPEYTrOJIbHUKU
3 S ——— 14 1 Bu6motera LIOK
peyr yr https://m.edsoo.ru/7f417¢e18
¢uryp. [Tnomaan nomoOHBIX HUTryp
4 Teopema ITudaropa u Hauana 10 1 bubnmoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417¢e18
VY1l B OKpyKHOCTU. Brincanusie u
5 ONMMCAHHBIE YETHIPEX YT OJIbHUKH. 13 1 bubnmoreka [JOK
Kacarenbnble k okpyxHoctu. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
. but6mmoreka [IOK
6 [ToBTOpeHME, 06001IIeHNE 3HAHUI 4 1 htps:/m.cdsoo.ru/7f417¢18
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 7 0
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TEMATHYECKOE INTAHUPOBAHHE

9 KJIACC
HaumenoBanue pasuena KomnuectBo OcHoBHOE OCHOBHBIE BUIBI ACITEIHBHOCTH 00YJaIONTUXCS
(TemmI) Kypca 4acoB coJiep)KaHue
Tpuronomerpusi. TeopeMbl 16 Onpenenenue dopmyMpoBaTh ONpeae eHHsl TPUTOHOMETPUUYECKUX (DYHKITHI
KOCHHYCOB Ml CHHYCOB. TPUTOHOMETPUUYECKUX TYIBIX ¥ TIPSIMBIX YTJIOB.
PelcHie TPEyronbHUKOB ¢dbynkuit yrinos ot 0°10 BbiBogUTH TEOpEMY KOCUHYCOB U TEOPEMY CUHYCOB(C
180°. ®opmysl pagnycoM OMUCAHHON OKPYXHOCTH).
MPUBEACHUS. BoiBoauth popMyJibl 1Jis BBIYMCIEHUS IJI0IA/1ei
Teopema kKocuHyCOB, € CNOJIb30BAHUEM TeopeM TPUroHomMeTpuu (hopmyna miomanu
TeopeMa CUHYCOB. TpPEeYroJbHUKA Yepe3 ABE CTOPOHBI M YTOJI MEXAYHUMH, popmyra
Pemenue TUIOMIA/IA YETHIPEXYTOIbHUKA YEPe3 €0 TUATOHAIH U YTOJl MEXITY
TPEYrOJIbHUKOB. HUMN).
IIpakTnyeckoe Pemiath TpeyroabHHUKH.
IPpUMCHCHHEC PemaTe npakTuyeckue 3a1auu, CBOIAAIIMECS
AOKa3aHHBIX TEOPEM K HaX0>KJICHUIO Pa3JIMYHBIX DJIEMEHTOB TPEYTOJIbHUKA
[IpeoOpazoBanme mo100wus. 10 [TonsiTre o mpeobpaszoBa- OcBauBaTh NOHsITHE TIpecoOpa3zoBanus noaoous. UcciaenoBarn

MeTpHuuecKkre COOTHOLIEHHS
B OKPY’KHOCTH

gunnonoous. Coorser-
CTBCHHBIC 3JICMCHTHI I10-
no0ubIX Guryp. Teopema

0 IIPOU3BENICHUH OTPE3KOB
Xopz, TeopemMa O IIpOU3Be-
JIEHUU OTPE3KOB CEKYIIUX,
Teopema o KBaJpare Kaca-
TenpHOU. IIpumenenue B
pELIEHUU TeOMETPUYECKUX
3a1a4

OTHOIICHUE JINHEHHBIX 3JIEMEHTOB (PUTYPIIPH IpeoOpazoBaHUU
moxo0us.

HaxoauTth npuMepsl MoA00Hs B OKPYKAIOIICH
JIEMCTBUTEIILHOCTH.

BbIBOAUTH METpUUECKHE COOTHOIICHUS MEXKY OTPE3KaMHUXOP/I,
CEKYIIUX U KaCaTeJIbHBIX C UCIOJIb30BAHUEM BIIMCAHHBIX YIJIOB U
MOA0OHBIX TPEYTOJIbHUKOB.

PemaTh reomeTpruyeckue 3a/1a4d U 3a/1a44 U3 pETbHOMKU3ZHU C
HCIIOJIb30BaHUEM ITOJJOOHBIX TPEYTOJIbHUKOB
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Bektopsbl

12

OnpeneneHre BEKTOPOB,
CJI0’)KCHUEH BBIYUTAHUE
BEKTOPOB, YMHOKEHHUE
BEKTOpaHa 4ucio. Pusu-
YECKUU U T€OMETPUUECKUI
CMBICJI BEKTOPOB. Pa3io-
JKEHUE BEKTOPAIIO IByM
HEKOJUIMHEAPHBIM BEKTO-

pam. Koopaunats! BekTOpa.

CxkansapHoe Npou3BeJeHNE
BEKTOPOB, €r0 MPUMEHEHUE
JUTSl HAXOKJEHUS JUIUH U
yrioB. Pemenune 3anau

C ITOMOILIBIO BEKTOPOB.
[TprmeneHre BeKTOPOBIIIA
peleHus 3a1a4 GU3NKu

Hcnonb3oBaTh BEKTOPHI KaK HaNpaBlIeHHbIE OTPE3KU,
HCCJIe10BATh TEOMETPHUSCKUH (TIepeMenieHne) 1 GU3nIecKuit
(cua) cMBICIIBI BEKTOPOB.

3HaTh onpeaeeHUsI CYMMBI U Pa3HOCTU BEKTOPOB, YMHOKECHHUS
BEKTOpa Ha YHCJIO, HCCJIeI0BATh T€OMETPUUECKUI U PU3NYECKU
CMBICJIBI ATUX onepanuii. Pemars reoMeTprudecKre 3aa4uu ¢
UCIIOJIb30BAHUEM BEKTOPOB.

PackaaapiBaTh BEKTOP 110 IBYM HEKOJUIMHEAPHBIMBEKTOPAM.
Hcnoab3oBaTh CKalsipHOE MPOU3BEICHHUE BEKTOPOB,

BBIBOJIMTH €I0 OCHOBHBIE CBOMCTBA.

BoruucasaTs cymMmy, pa3HOCTb U CKaJISIPHOE IIPOU3BEICHUEBEKTOPOB
B KOOpJAMHATAX.

IIpumeHATH CKaNsIpHOE MPOU3BECHHE AJIs1 HAXOXKICHUSJIUH U
YIJIOB

JlexapToBBI KOOpJMHATHIHA
MJI0CKOCTH

JlekapTOBBI

KOOPJIMHATHI TOYEKHA
IJIOCKOCTH.

YpaBHeHuE TPSIMOH.
YpaBHeHue

OKPYKHOCTH.

Koopaunate! Touek
MIEPECCUCHUS

OKPYKHOCTH U

MPSMOM.

Metona KOOpAMHAT NpPU
pELIEHUN T€OMETPUYECKHUX
3a/1a4, NPaKTUYECKNX3a1a4

OcBanBaTh NOHATHE MPSIMOYTOIBHON CUCTEMBIKOOPAUHAT,
JIEKapTOBBIX KOOPJAUHAT TOUYKH. BHIBOAMTH ypaBHEHUE NPSMOM U
OKPYXKHOCTHU. BbI1€JIATHIIONHBIN KBaApaT JIJIs1 HAX0XKJICHUS
LIEHTpa U pajinyca OKPYKHOCTH 10 €€ YpaBHEHHUIO.

Pematp 3a1a4m Ha HAXOXK/IEHUE TOUEK MEPECEUCHUS] MPSIMBIX U
OKPY>KHOCTEH ¢ MOMONIBI0 MeToAa kKoopauHat. Mcnoab3o0BaTh
CBOMCTBA yTI0BOr0 KO3 PUIIMEHTA IPSIMONIIPU PEIICHUH 3a1a4, s
OTIpe/ieNICHUs PACIOJIOKEHHUS MPSIMOM.

IIpumeHATH KOOPAMHATHI IPU PEIICHUN T€OMETPUIECKUX U
MPAKTUYCCKUX 3aJa4, IJId MOCTPOCHUS MATCMATUICCKUX MOZ[GJIeﬁ
peanbHBIX 33724 («METO KOOPIAUHATY).

IMoab30BaTHCA I TOCTPOESHUS U UCCIIEIOBAHUI

UG POBBIMU PECYPCAMHU.

3HAKOMHUTBCH C UCTOPHUEH Pa3BUTUS FEOMETPUHN
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[IpaBunbHBIE
MHOTOYTOJIbHUKH. [[uHa
OKPY>KHOCTH UILIOIIAAb
Kpyra.

BrraucieHue niomaaei

IIpaBunbpHbIE
MHOT'OYTOJIbHUKH.
Yucno . Anuna
OKPYXHOCTH, TyTH
OKPYKHOCTH.
Pannannas mepa
yria.

[Inomans kpyra,
CEKTOpa, CETMEHTA

®opMyJIMPOBATh ONPEJIEICHNE IPABUIBHBIX MHOTOYTOJIbHUKOB,
HAXOAHUTh UX dJ1eMEHTHI. [10/1630BaThCH MOHATHEM AJIMHBI OKPYXK-
HOCTH, BBE€ZICHHBIMC TIOMOILBIO MPABUIbHBIX MHOTOYTOJIBHUKOB,
onpeaeaATh YKCIIO T, JUIMHY JyTU U paJuaHHYIO Mepy yIJa.
IIpoBoauTh MEpexoa OT paMaHHON MepBI yIilaK IpagyCHON U
Hao00poT. OnpeaeasiTh WIOMAAb Kpyra. BoIBOAMTH GopmyJisl (B
IpalyCHOM U paJlMaHHOW Mepe)IJIsl JUTUH YT, TIJI0IaIel CEKTOPOB U
CErMEHTOB. BbIUMCAATH 11011811 (PUTYp, BKIIOYAIOLINX 3JIE€MEHTHI
OKpYyXHOCTH (kpyra). HaxoamTs mutonany B 3aa4ax peajbHOM KU3HU

JBMYKEHUS TUIOCKOCTH

IlonsTHE O ABMXKEHUU
IUIOCKOCTH.
[TapannensHbIi
MEePEHOC, TOBOPOT
IIpumeHeHue

IIPU PELLEHUN 3a1a4

Pa30upaTth npuMepsl, WLUTIOCTPUPYIOIINUE MOHATUSAABIKEHU. Dopmy-
JIMPOBATH OIPECIICHHS MMapalieTbHOTO MEPEHOCa,I0OBOPOTAa U OCEBOM
cumMMeTpud. BBIBOAUTH HX CBOICTBA, HAXOAUTD HEIOIBIKHBIE TOU-
k. HaXoauTh EHTPHI 1 OCH cUMMETpuid mpocTermux ¢puryp.Illpu-
MEHSITh NTapaJlJICIbHBINA EPEHOC U CUMMETPHUIO TIPU PELICHUN
reOMETPUUYECKHX 3aj1a4 (pa3oupath nmpumepsl). Mcnmoab3oBaTh 1ist
HOCTPOCHUS M UCCIICAOBAHUMIIN(POBBIE PECYpPCHI

[ToBTOpEeHUE, 0600IICHHE,
CUCTEMAaTH3alus 3HAaHUU

[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOJAOBKYPCOB
7-9Kki1accoB, 0000IIEHHEN
CHUCTEeMaTU3alrs 3HAHUM.
IIpocreiimne reomerpuye-
CKue (Urypsl U UX CBOM-
ctBa. I3mepenue reomer-
pUYECKuX BeJIWYUH. Tpey-
rojapHUKU. [lapannensHble
U NIEPIEHINUKYIISIPHBIE MTPS-
Mble. OKPYKHOCTb U KPYT.
I'eomeTpuyeckue noctpoe-
HUA. YTJIBIB OKPYKHOCTH.
Bnucanneie u onucanHble
OKPYKHOCTH MHOT'OYT'OJIb-

OnepupoBaTh NOHATHAMU: QUTypa, TOUKA, TIPsSMas, yrod,
MHOTOYTOJIbHUK, pAaBHOOEIPEHHBIH U paBHOCTOPOHHUI
TPEYroJbHUKH, IPSIMOYTOJIBHBIN TPEYTOJIbHUK, MeInaHa,
OucCeKTpuca U BBICOTA TPEYTrOJbHUKA, TapajuieorpamMmm, poMo,
PSMOYTOJIBHUK, KBaJpaT, TpaIeus; OKPYKHOCTb, KacaTeJabHas;
PaBeHCTBO U Moj1o0ue GUryp, TPEyroJbHUKOB; MapauIeIbHOCTD U
NEPIEHAUKYIISIPHOCTD MPSIMBIX, YTOJI MEXTY MPSIMBIMHU, CAMMETPHS
OTHOCHUTEJIBHOTOUYKHU U MPSIMOM; JAJIMHA, PACCTOSIHUE, BEJIMYMHA YIIa,
IUIOIIA/b, IEPUMETP.

Hcnoab3oBarsh GopMyJibl: IEpUMETPA U TUIOIIAIN
MHOT'OYTOJIbHUKOB, JIJIMHBI OKPY>KHOCTH M IUTOLIAAN Kpyra,00béMa
IPSMOYTOJIBHOTO NapasulesIenuIes1a.

OnepupoBaTh NOHATUSIMH: [IPSIMOYTOJIbHAS CUCTEMA

KOOP/IMHAT, BEKTOP; UCNOJAb30BATh 3TH TOHATHS IS
NPEJCTAaBICHNUS JAHHBIX U PEIICHHUS 3a/1a4, B TOM YHCIIEH3
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HUKOB.IIpsimMast u Okpyx-
HOCTb. YeThIpEXYroJIbHU-
KU. Brincanuelie u onucas-
HBIE YEThIPEXYTOJIbHUKHU.
Teopema I[Tudaropa u
Hayaja TPUrOHOMETPUHU.
Pemenne o6mux Tpeyro-
NIbHUKOB. [IpaBuiibHBIE
MHOTOYTOJTbHUKH. [Tpeol-
Pa30BaHMS INIOCKOCTH.
JBmwxkenus. [TlogoGue.
Cummerpus. [1nomanp.
Brrunciienue momanei.
[TnomaaumnogoO6HbIX hu-
ryp. JlekapToBbl KOOp/IU-
HaTbl HAIUIOCKOCTH.
BekTops! Ha INIOCKOCTH

IPYTUX y4eOHBIX IPEAMETOB.

Pemiate 3a1a4M Ha IOBTOPEHUE OCHOBHBIX ITOHATUMN, UIUIFOCTPALIMIO
CBsI3€M MEXy Pa3IMuHBIMU YacTAMHU Kypca.BeiOMpaTs meton ais
pelIeHus 3a1a4u.

Pemrarte 3aaa4n 13 moBceIHEBHOU KU3HU

OBILIEE KOJIMYECTBO
YJACOB I1O0 [TPOTPAMME
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TEMATHYECKOE INIAHUPOBAHHUE

9 KVIACC

KoJsaunyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3ieioB U TeM (uu¢poBbie)
K
Ne n/n MPOrpamMmMbl Bcero O; TPOJBHbIE - TIp ;KT"quK"e oOpa3oBaTe/ibHbIE
padoThbI padoTsI pecypebi
1 Tpuronomerpust. Teopembl KOCUHYCOB U 16 2 bubnuoreka [JOK
CHUHYCOB. Pernienue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
II .
2 M%ioizaegcii?gsoﬁiﬁ:;na B 10 1 bubmorexa LOK
P https://m.edsoo.ru/7f41a12¢
OKPY>KHOCTH
bu6mmoreka [IOK
3 Bexroper 12 ! https://m.edsoo.ru/7f41al2¢
4 JlekapTOBBI KOOPAMHATHI HAa MIJIOCKOCTH 9 1 bubmorexa LIOK
https://m.edsoo.ru/7f41al2¢
II .
5 oo Jms || B LOK
Py m Hv pyra. https://m.edsoo.ru/7f41al2¢
Brruncnenue mioiagei
bu6mmoreka [IOK
6 JABWKCHWS MIOCKOCTH 6 1 https://m.edsoo.ru/7f41al2¢
7 [ToBTOpeHmE, 0600IIECHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/7f41al2¢c
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 8 0
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PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KITACCAX

MNOSCHUTEJIBHASA 3AIIUCKA

B coBpemeHHOM IM(QPOBOM MHUpE BEPOSTHOCTh M CTAaTHCTHUKAa HPUOOpETaroT BCE OOIBIIYIO
3HaYMMOCTb, KaK C TOYKM 3pPEHMS TNPAKTHUECKUX MPHUIOKEHHH, TaK U HUX POJU B OOpa3oBaHHH,
HEOOXOIMMOM KaXkJIoMy 4enoBeKy. Bospacraer umcio mnpodeccuil, npu OBIAAEHUU KOTOPBIMHU
TpebyeTcst xopoas 0a3oBast NOArOTOBKA B 00JACTH BEPOATHOCTH M CTATUCTHKH, Takas MOJIrOTOBKA
Ba)KHA JUIs MPOJOJDKEHUS 00pa30BaHuUs WA YCIEIHOW IPOpECCHOHATIBHON Kapbephl.

Kaxiplif yenoBek MOCTOSIHHO MPUHUMAET PEUICHUS HAa OCHOBE MMEIOLIUXCS y HEro JaHHBIX. A
JUis OOOCHOBAHHOTO MPUHATHS pPEIIEHHs B YCIOBUSAX HEAOCTaTKa MIM M30bITKa HHPOpMALUU
HE00XO0MMO B TOM YHCIIE XOPOIIO C(hOPMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUUYECKOE MBIIIIICHHE.

NmMeHHO TmOATOMY OCTpO BCTajga HEOOXOAUMOCTh copMupoBaTh y 0O0yYarOmIUXCS
(YHKLIMOHAJIBHYI0 I'PaMOTHOCTb, BKJIIOYAIOUIYI0 B c€0s B KaueCTBE HEOTHEMJIEMOM COCTaBJISIOILEH
YMEHHUE BOCIPUHUMATh M KPUTHUECKU aHAIN3UPOBATh MH(OPMAIHIO, IPEIACTABICHHYIO B PA3JIMYHBIX
(dopmax, NMOHMMaTb BEPOSTHOCTHBIN XapakTep MHOTHX pEaJbHBIX IPOLECCOB U 3aBUCHUMOCTEH,
IPOM3BOIUTH IPOCTEHIIINE BEPOSATHOCTHBIE PACUETHI.

3HAaKOMCTBO B Y4eOHOM Kypce€ ¢ OCHOBHBIMM IpPHMHIUIAMH cOOpa, aHalIM3a U NPEeACTaBICHUS
JAHHBIX W3 Pa3IMYHBIX chep JXU3HM OOIIeCTBAa M TOCyAapcTBa MPUOOIIAeT OOYYAIOIIMXCS K
oOIIeCTBEHHBIM MHTepecaM. l3ydeHne OCHOB KOMOMHATOPUKM pa3BUBACT HABBIKM OpraHU3allH
nepebopa M Mmojcyéra YHciIa BapHaHTOB, B TOM YHCJIE B MPHUKIAIHBIX 3a7adaX. 3HAKOMCTBO C
OCHOBaMH TeopHH TrpadoB co31aéT MaTeMaTHUECKUi byHaaMeHT JUISL ¢dbopmupoBaHus
KOMIIETEHIIMI B 00JacTn MHPOPMATUKU U HUQPOBBIX TexHOJOrwi. [lpn M3ydyeHHHM CTaTUCTHKU U
BEPOSTHOCTH 00OTaIalOTCs MPEACTABICHUS 00YJaIOUINXCs O COBPEMEHHOM KapTHHE MUpPa U METOJaxX
€ro uccienoBanus, GOpMUpPYETCss MOHUMAHKUE POJIM CTATUCTUKH KaK UCTOYHHKA COIMAIbHO 3HAYMMOM
UH(OPMALIMHU U 3aKJIAIBIBAIOTCS] OCHOBBI BEPOSITHOCTHOT'O MBIIIIICHUS.

B cooTBercTBUM C JaHHBIMM LENSIMH B CTPYKType NMpOrpaMMbl y4yeOHOro Kypca
«BepoATHOCTP M CTaTUCTHKA» OCHOBHOIO OOLIEro OOpa30BaHMs  BBIAEICHBI  CIEIYIOLIUE
coJepxkKarenbHO-MeToquueckue JuHuU: «lIpencraBieHue MAaHHBIX W ONMCATENbHAs CTATUCTHKAY,
«BepoaTHocTbY, «DneMeHTb KOMOMHATOPUKNY, «BBeneHue B Teopuro rpadopy.

Conepxxanue nmuHuK «lIpeacraBieHue NaHHBIX U ONUCATENbHAS CTATUCTUKA» CIYXKHUT OCHOBOU
Ui OPMHUPOBAHUS HABBIKOB pabOTHl ¢ MH(OPMAIMEH: OT YTEHUs M MHTEPIpeTalud WHPOpMaInH,
NpEeCTaBICHHON B Ta0nuiax, Ha AMarpamMMmax M rpadukax, 10 cOopa, MPEACTaBICHUS W aHAIW3a
JAHHBIX C HCIOJb30BAHMEM CTATUCTHUECKUX XapaKTEPHCTUK CPEAHUX U pacceumBaHus. Pabotas c
JaHHBIMH, OOydJarollecs yd4arcsi CYHMTbIBaTb M WHTEPHPETHUPOBATh JaHHBIC, BBIJBUIATH,
apryMEHTUPOBaTh M KPUTHKOBATh MPOCTEHIIME THIOTE3bl, pa3MBIIUIATh Had (haKTopamH,
BBI3BIBAIONIMMHA HW3MEHUMBOCTh, M OLIEHUBATh HMX BIHMSHHE HAa paccMaTpUBaeMble BEIMYUHBI H
IIPOLIECCHI.

HNHTyUTHBHOE NpPEICTaBICHUE O CIIy4alHOM U3MEHYUBOCTH, UCCIIEJOBAHUE 3aKOHOMEPHOCTEN U
TEHJCHLUUN CTAHOBUTCS MOTHBHPYIOIIEH OCHOBOM I U3Y4YCHHMS TEOPUU BEpOSATHOCTEU. bosbiioe
3HAaYeHHE UMEIOT MPAKTUYECKUE 3aaHNUs, ONBITHI C KIIACCHUYECKUMH BEPOSATHOCTHBIMU MOJICTISIMH.

[ToHATHE BEPOSTHOCTH BBOAMUTCS KaK Mepa MpaBAONOAo0Hs ciaydaiiHOro coObiTus. [lpu
U3y4eHUM Y4eOHOro Kypca oOydaroliuecss 3HAKOMATCS € MIPOCTEHIIMMHU METOJaMHU BBIYHUCICHUS
BEPOSTHOCTEH B CIy4YaillHBIX OSKCIIEPUMEHTaX C PABHOBO3MOXHBIMHU 3JEMEHTapHBIMU HCXOJaMH,
BEPOSTHOCTHBIMH 3aKOHAMH, O3BOJISIOIIMMU CTaBUTh U peliaTh 0ojiee CI0XKHbIE 3a1auu. B yueOHbIH
KypC BXOJAT HayalbHbIE MPEICTABICHUAO CIYyYalHbIX BEIMYNHAX U X YUCIOBBIX XapaKTEPUCTUKAX.

B pamkax y4e0HOTO Kypca OCYIIECTBIIACTCS 3HAKOMCTBO 0o0ydJaronmxcs ¢
MHOXECTBAMH M OCHOBHBIMM ONEpalMsIMH HaJ MHOXKECTBAMHU, PacCMaTpPUBAIOTCS IMPUMEPHI
NPUMEHEHHs AJIs PelleHMs 3a7ad, a TAaKXKe HCIOJb30BAHUSA B APYTUX MATEMaTHYECKHX Kypcax U
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y4eOHBIX IpeMeTax.

B 7-9 knaccax m3ydaercs y4eOHbIH Kypc «BeposATHOCTh M CTAaTHCTHKA», B KOTOPBIA BXOISAT
paznensl: «[IpencraBieHue NaHHBIX W OMUCATENbHAs CTATUCTUKA», «BeposATHOCTHY, «IIEMEHTHI
KOMOWHATOPHUKNY», «BBeneHne B Teopuro rpadoBy.

OOmee 4McIO 4YacoB, PEKOMEHJOBAHHBIX IS M3Y4YeHHs yuyeOHOro Kypca «BeposiTHOCTh u

craructukay, — 102 gaca: B 7 kiacce — 34 4gaca (1 ygac B Henento),B 8 kinacce — 34 gaca (1 gac

B HeJeno), B 9 kiacce — 34 gaca (1 gac B Henenmo).

COJAEP) KXAHUE OBYYEHMUSA
7 KUIIACC

[IpencraBnenne nOaHHBIX B BUAE Ta0inun, adarpamM, rpadukoB. 3arojiHeHHE TaOuI,
YTEHUE U TOCTPOCHHE AuarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) M KPYroBbiX). UteHue rpadukon
peanbHBIX TporeccoB. M3BieueHne wHHPOpMamuu W3 JUarpaMM M TaOJHI, HWCIOJb30BAHUE U
MHTEpIpeTaIHs] JaHHBIX.

OnucatenpHasi CTaTHCTHUKA: cpefHee apupMeTHUecKoe, MeauaHa, pa3max, Hauboubliee U
HaMMeEHbIlIee 3HaUeHUs Habopa YNCIIOBBIX TaHHBIX. [IprMeps! cirydaitHOHN3MEHYNBOCTH.

Cray4aiiHplii SKCIepUMEHT (ONBIT) M clydaiiHoe coObiTHe. BepostHocts M yactoTa. Poib
MaJIOBEPOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUH B mpupoie U B obmiectBe. MoHeTa u
urpajiabHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, BepmmnHa, pedpo. CreneHp BepiiuHbL. Ymcno pédep u cymMMapHas CTENEHb BEPIIMH.
[IpeacraBnenne o cBs3HocTH rpada. llenn u nuxmel. [Iytu B rpadax. O6xon rpada (3inepoB myTh).
[IpencraBnenne 06 opueHTHpOBaHHOM Tpade. Permenue 3amaduc moMomipo rpados.

8 KJIACC

[IpencraBiaeHne naHHBIX B BUJE TaOJIMIL, AUArpaMMm, TpapuKoB.

MHOX€eCTBO, IEMEHT MHOKECTBA, HOJMHOXKeCTBO. Onepanuy HaJ MHOKECTBAMU: 00 bEIUHEHHE,
nepeceueHure, gonosHeHue. CBoicTBa omepauudii Haa  MHOXECTBaAMHU:  IEPEMECTUTEIBHOE,
COYETaTeNIbHOE, pacHpelenuTeNbHoe, BKIoueHus. Vcnosnb3oBaHue rpaduyeckoro mnpencTaBiIeHUs
MHOKECTB JJIs ONIMCAHUS PEAJIBHBIX IIPOLIECCOB U SBJICHUH, IIPY PEILIECHUU 3a1ad.

N3mepenue paccenBaHMsl AaHHBIX. JlMcIepcust U CTaHAAPTHOE OTKJIOHEHUE YHCIIOBBIX HAOOPOB.
Jnarpamma paccenBaHusl.

DOneMeHTapHbIe COOBITUSI ciy4aifHoro ombiTa. CiydaiiHble coObITus. BeposTHOCTH COOBITHIA.
OnbITBl ¢ PaBHOBO3MOKHBIMU 3JI€MEHTapHBIMU COOBITUsAMU. CiydaiiHblii BBIOOp. CBsI3b  MEXAY
MaJIOBEPOSTHBIMA U TPAKTHYECKU JOCTOBEPHBIMH COOBITHSIMHB IIPUPOJIE, OOIIIECTBE M HAYKE.

JlepeBo. CBolicTBa 1€pEBBEB: €IMHCTBEHHOCTD IyTH, CYILIECTBOBAaHUE BUCAYEH BEPILUHBI, CBS3b
MEXy YHCIIOM BEPIIMH U uncioM péodep. [IpaBuno ymHoxxenus. Perenue 3a1a4 ¢ moMomsio rpagos.

[TpotuBomnonoxHble coObiTus. Juarpamma Oitnepa. OObeInHEHHE U TNEpPECEYCHUE COOBITHH.
HecoBmecTnbie coObiTusi. Dopmysa CIOXKEHUS BEpOATHOCTEH. YCIIOBHAas BEpOSTHOCTH. llpaBmio
yMHO- xeHust. He3aBucumsbie coObiTus. [IpencraBinenue skcnepuMeHTa B BUjae JepeBa. Pemienue
3a7lad  HA HAXOXJEHUE BEPOSATHOCTEHC MOMOLIBIO E€PEBA CIIy4alHOTO 3KCIIEPUMEHTA, UarpaMm
Olinepa.

9 KJIACC

[IpencraBieHue qaHHBIX B BUAE TaOJIUL, AMArpaMM, TpadMKoOB, HHTEpIIpETalys TaHHbIX. UTeHue
U TIOCTPOEHUE TAOJHII, AUAarpamMm, TpapuKOB MO PEaTbHBIM JTaHHBIM.

[TepectanoBku u akropuan. Coueranus u 9ucio codetanuii. Tpeyronbauk [Tackans. Pemenue
3a]1a4 C UCTIOJIb30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckass BeposTHOCTh. Cly4ailHBI BBIOOp TOYKM U3  (UTYPHI HAa TUIOCKOCTH,
U3 OTPE3Ka U U3 IYTH OKPYKHOCTH.
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Ucneiranue. Ycenex u Heynaya. Cepusi ucnblTaHWil 0 nepBoro ycnexa. Cepusi UCHBITAHHUN
Bepruynnu. BepositHOocTH cOOBITHIA B cepuu UCTIBITaHUN bepHyuu.

CnyvaliHass BeJIMYMHA W pacHpeiesieHue BEpOATHOCTEH. MareMaThudeckoe OXHUIaHUE |
pucriepcus. Ilpumepsl MaTeMaTM4eCcKOro OKHMJAHHUS KaK TEOPETUYECKOTO CPEAHETO 3HAYCHHUS
BEJIMYMHBL. MaTeMaTnuecKoe OKUJAHUE U JUCIIEPCHUS CIIyYalHON BEJIMYUHBI «IUCIIO YCIIEXOB B CEpUU
UCTIBITAaHUN BepHymy.

[Tonsitne o 3akoHe OonpIMX 4Ywcesl M3MepeHue BEpOSTHOCTEH C MOMOIIBI0 4YacToT. Ponb u
3HAYCHHE 3aKOHA OOJIBIIMX YUCEN B IPUPOJIE U OOIIECTBE.

MNPEJMETHBIE PE3YJIbTATDBI

IIpeomemmuuie pe3ynbmamsl 0C80€HUS NPOSPAMMbL Y4eOHO020 Kypca K KOHYY 0byueHus 6 7 Kaacce:

YuraTh nHOOpMAIHIO, IPEICTABICHHYIO B Ta0JINIAX, HA TUarpaMMax, MpeJCTaBIIsITh JaHHbIC B
BH/IE Ta0JIHII, CTPOUTD TUATrPAMMBI (CTOJIOMKOBBIE (CTOI0UYATHIC )M KPYTOBBIC) 110 MACCUBAM 3HAUCHHH.

OnuceiBaTh U HHTCPIIPETUPOBATL PCAJIIBHBIC YHUCIIOBBIC NJAHHBIC, TPCACTABJICHHLIC B TaGJII/II_IaX,
Ha AuarpaMmmax, rpadukax.

Hcnions3oBats IJIl OIMHMCAaHUS HOAaHHBIX CTATUCTUYCCKUC XaPAKTCPUCTUKHU: CPCIAHEC apI/I(I)MC-
THUYECKOE, Me/InaHa, HauOoJIbIIIee U HANMEHbIIIeE 3HAYCHHUS, Pa3Max.

HmeTb mpeacTaBieHHe O CIy4yailHON M3MEHYMBOCTH Ha MpUMepax LeH, (U3NYECKHX BeTUYUH,
AQHTPOITIOMETPHUYECKUX JAHHBIX, UIMETh MPEJICTABICHUE O CTATHCTUICCKON YCTOHYHBOCTH.

IIpeomemnulie pe3ynbmamsl 0CB0€HUSI NPOSPAMMbL Y4ebHO20 Kypca K KOHYy oOyueHus 6 8
Knacce:

W3Bnekatp u mpeoOpa3oBbIBaTh MH(DOpPMAIHMIO, TIPEICTABICHHYIO B BHJE TaOJHII, JUATPaMM,
rpaduKoB, IPEACTABIAThH JaHHBIC B BUJIE TaOIUII, TUarpamm, rpaduKoB.

OnuchiBaTh JaHHBIE C TOMOINBIO CTAaTUCTUYECKUX IIOKA3aTeleil: CpelHUX 3HAYEHUN U Mep
paccenBaHus (pa3Max, IUCIEPCHS U CTaHIAPTHOE OTKJIOHEHHE).

HaxomuTh 4YacTOThl YHCIOBBIX 3HAYEHWH W YacTOThI COOBITHH, B TOM 4YHCIIE IO
pe3ynbTataM U3MepeHH U HaOTI0ICHHIA.

HaxomuTe BepoOSTHOCTH CIy4YailHBIX COOBITUH B OMBITAaX, 3HAsT BEPOSTHOCTH SJIEMEHTAPHBIX
COOBITHIA, B TOM YHCJIE B OIBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMUCOOBITUSIMU.

Hcnonp3oBath rpadudeckie MOACIN: IEPEBO CIYYaHOTO SKCIEPUMEHTA, TUarpaMMbl Diepa,
YHUCIIOBAs TIPsIMasl.

OnepupoBarh MOHATUSIMHU: MHOXECTBO, IOAMHOKECTBO, BBINOJHATH  ONEpalldd  HaJ
MHOKECTBAaMHU: OOBEIUHEHHE, IepeceueHue, JAOMOJHEHUE, NEePEeUYHUCIATh SJIEMEHTHl MHOXECTB,
MPUMEHATH CBOMCTBA MHOKECTB.

Hcnonp3oBath rpaduyeckoe MpeacTaBIeHNe MHOKECTB U CBsI3eH MeEXIy HUMH ISl ONUCAHUS
IPOIIECCOB U SIBJICHUH, B TOM YHCJIE IIPU PELICHUH 3a7a4 U3 IPYTUX YIeOHBIX MPEIMETOB U KYpCOB.

Ilpeomemmnvle pe3yibmamvl 0C80€HUSL NPOSPAMMbL Y4eOHO20 KYpca K KOHYY obyueHus 6 9
Kaacce:.

W3BnekaTh U npeoOpa3oBbIBaTh WHPOPMALNIO, TPEACTABICHHYIO B PAa3IMYHBIX MCTOYHHUKAX B
BHJIC TAOJINII, TUarpamMm, rpad)uKoB, MPEJCTABIATh JaHHBIC B BUE TAOIUII, JUarpaMm, TpapuKoB.

Permats 3a1a4u OpraHM30BaHHBIM MEPEOOPOM BAPUAHTOB, a TAKXKE C MCIOJIH30BAHUEM
KOM- OMHAaTOPHBIX MIPABUI U METOIOB.

Hcnonp3oBath onucaTeabHbIe XapaKTEPUCTUKH IS MACCUBOB YHCIIOBBIX JIAHHBIX, B TOM YHCJIC
Cpe,Z[HI/IC 3HAUYCHUA U MepBI paCCCI/IBaHI/IH.

Haxomuth 49acTOThl 3HAYEHW M YaCTOTHI COOBITHS, B TOM YHCJE TOJB3YSICh pe3yJbTaTaMu
MPOBEAEHHBIX U3MEPEHUN U HAOIIOICHU .

HaXOI[I/ITB BepOSITHOCTI/I CHy‘I&fIHBIX COGBITI/IP'I B I/I3y‘-IeHHLIX OIIbITaxX, B TOM 4YHUCJIC B OIIbBITax C
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PaBHOBO3MOKHBIMH JJIEMEHTAapHBIMU COOBITHUSIMH, B CEpPHUSX HCIHBITAHUN JO MEPBOro ycmexa, B
cepusix ucnblTaHul bepHyn.

Nmets mpencraBiieHWEe O Cly4allHOM BEJIMYMHE M O pPacHpeleieHuH BeposTHocTed. MIMeTh
NpEICTaBICHUE O 3aKOHE OOJBIIMX YHUCENT KaK O TMPOSBICHHH 3aKOHOMEPHOCTH B CIIydyailHOH
M3MEHYHU- BOCTH U O POJIM 3aKOHA OOJIBIIMX YHCEN B IPUPOJIE U OOIIECTBE.
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TEMATHYECKOE INTAHUPOBAHHE

7 KJIACC
HaumenoBanue pa3zziena KonmuuectBo OcHOBHOE coziepiKaHue OcCHOBHBIE BHJIBI ICATEIBHOCTH 00yJarOIUXCS
(TemsI) Kypca 4acoB

[IpencTaBneHne JaHHBIX 7 [IpencraBieHne naHHBIX B Ta0- OcBauBaTh €NOCOOBI MPE/ICTABICHUS CTATHCTUYECKUX
munax. [IpakTndyeckue BEIYUCICHUS | NaHHBIX M YUCIOBBIX MACCUBOB
10 TabINU4HbIM JaHHBIM. VI3BIeUe- | ¢ momomibio TaGIMIl M AMATPaMM C HCIOJIb30BAHHEM
HHE W MHTEPNPETAlus  TaONMYHBIX| ayTyaibHBIX M BaKHBIX JAHHBIX (leMOrpaduuecKue JaHHbIE,
naHHbIX. [IpakTiieckas pabora IIPOU3BOJCTBO IPOMBIIIJICHHON U CEIbCKOXO035CTBEHHON
«Tabmuuen. Ipagurieckoe npex- HPOTYKIINH, OOIIIECTBEHHBIEH IPUPOIHBIC SBICHHS).
CTaBJICHHUE TAHHBIXB BUJE KPYToO-
BBIX, CTOJGHKOBBIX (CTOIGUATHIX) N3y4aTh MeTOabI pabOTHI C TAOIUYHBIMH U
nuarpamm, UTeHue H MOCTPOCHHE rpadMUeCcKUMU MPEICTABICHUSAMHU TAHHBIX C
muarpamm. TIpimeps ieMorpadu- | TOMOLIBIO 1M (POBBIX PECYPCOB B XOJIE
yeckuxauarpamm. [Ipakruyeckast NPAKTHYECKUX PadOT
pabota «JlmarpaMmbi»

OnucaTenpHas CTaTUCTUKA 8 Yucnossie Habopsl. CpenHee OcBauBaTh NOHATHSA: YHCIOBOM HaboOp, Mepa

apudMeTHIECKOE.

Menuana yrcioBoro Habopa.

Y cTOMUNBOCTL MEUAHEL.
[IpakTuyeckas padora

«Cpenuue 3HaueHus». Hanbonbiee
1 HaMMEHBIIIEE 3HAUYCHHS
9uCcIIoBOro Habopa.Pa3zmax

LEHTPaIbHOU TEHJEHIIMHU (Mepa EHTPa), B TOM YUCJIIE
cpenHee apupmernueckoe, Mmeauana. OnucbIBaTh
CTaTHUCTUYECKHUE JTAHHBIE C TIOMOIIBIOCPETHETO
apudmeTnyeckoro u MeauaHbl. Pemare 3agauu.
H3yuyaTs cBOMCTBA CPEIHUX, B TOM YHUCIIEC
MOMOUIBIO U(POBBIX PECYPCOB, B X0/
MpaKTU4YEeCKUX paboT. OcBauBATH MOHITHS:
HauOoJIblIIee U HAMMEHBIIIEE3HAYECHUS YUCIOBOTO
MaccHBa, pa3Max.

Pemats 3a1a4uu Ha BEIOOp crioco0a ONMUCAHUS JaHHBIX B
COOTBETCTBHUH C MPUPOAOI JTaHHBIX HLIETSIMUA UCCIICTOBAHMS
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CiyyaliHasi ”3BMEHYUBOCTD 6 CiyyaliHasi U3MEHUYUBOCTh OcBauBaTh MOHATHS: YACTOTA 3HAYCHUI B MACCUBEIaHHBIX,
(mpumepsl). YacToTa 3HAaUCHMI rPYNIUPOBKA TAHHBIX, TUCTOTpaMMa. CTPOUTH U AHAJTHU3H-
B MacCHUBE JIaHHBIX. POBaTh TUCTOTrPAMMBI, HOAOMPATH NOIXOJAIIMN 1A TPYIIIH-
I'pynnuposka. ['ucrorpammel. poBku. OcBauBaTh rpaguIeCKre MPEICTABICHUS Pa3HBIX
[IpakTuueckas pabota BUJIOB CIIy4YallHOM U3MEHUYUBOCTHU, B TOM YUCJIEC [IOMOLIBIO
«CnyyaiiHasi U3MEHUYUBOCTH) U (POBBIX PECYPCOB, B XOACTIPAKTUICCKON pabOTHI

Beenenue B Teoputo rpadon 4 I'pad, Bepmmna, pedpo. [Ipen- OcBauBaTh nousTus: rpad, Bepmmna rpada, pedporpada,
CTaBJICHHUE 3a/1a4M C TOMOIIbIO CTeNeHb (BaJ€HTHOCTh BEPIUINHBI), LIeTb U UK. OcBauBaTh
rpada. CreneHb(BaICHTHOCTD) NOHSITHUSL: TIYTh B rpade, diliepoB myTh,00x01 rpada, opueH-
BepiuHbL. Yuciio péoep u cymmap- | TupoBaHHBIN rpad. PemiaTs 3a1a4u Ha TOMCK CYMMBI CTEIIe-
Hasl CTENEHb BepluH. Llens u Heil BepiuuH rpada, Ha mouck ooxoa rpada, Ha MOMCK MyTel B
nuki. [1yts B rpade. [Ipencras- OPHUEHTHPOBaHHBIX Irpadax. OcBanBaTh CNOCOOBI IPEICTAB-
JeHue o cBsizHocturpaga. O6xon JICHUA 33]1a4 U3 Kypca anreOpbl, TeOMETPHH, TEOPUU BEPOSTHO-
rpada (sumepoB myTh). [IpencraB- | crei, Apyrux NpeaMETOB C MOMOIILIO TPadoB (KapThl, CXEMBI,
JeHrne 00 OpUEHTUPOBAHHBIXIpadax| 3IEKTpUUYECKHE [ENH, (PyH-HbIe COOTBETCTBHSI) HA MPHUMEPAxX

BeposATHOCTh M 9acTOTa 4 Ciry4aifHbIi OIBIT ¥ CIyYaifHOE OcBauBaTh NOHATHSL: CITYJAHHbIH OTIBIT 1 CITyqaiHOe

CITy4aitHOro CoGbITHs coObITHE. BeposTHOCTD 1 COOBITHE, MAJIOBEPOSATHOE M MTPAKTUYECKHUIOCTOBEPHOE
4acTOTA COBBITHS. Polb coObiTHe. U3ydyaTh 3HAUUMOCTh MAJIOBEPOSTHBIX COOBITHIIB
MaJIOBEpOATHBIX H IIPAKTHYECKH IpUPOJIe U OOIIECTBE HA BAYKHBIX npuMepax (aBapum,
JIOCTOBEPHBIXCOBBITHIA B HECYaCTHBIE ClTy4au, 3alll1Ta MepCOHaNbHON HH(OpMaLIKH,
npupoze uB obwectse. MoHeTa nepenava gaHHbIX). M3yd4aTh poJib KIIaCCUUECKUX BEPOSTHO-
W UrpanbHas KOCTh B TEOPHH CTHBIXMOJIENIeH (MOHETa, UTPAIbHAS KOCTh) B TEOPUHU
BEPOSITHOCTEIA. BeposTHOCTeH. Hab/aroaaTh M M3y4aTh 4acTOTy COObI- THIA B
TTpakTHueckas paboTa MPOCTBHIX’KCIEPUMEHTAX, B TOM YHUCJIE C TOMOILBIO [IU(PPOBBIX
«dacToTa BBIIAJEHNS OPIIay PECYpCoB, B X0Jie TPAKTUYECKON pabOTHI

O600611eH1e, cucTeMaTU3alus 5 [IpencraBnenune nanubix. Onuca- IToBTOPATH U3y4EHHOE U BLICTPAUBAThL CUCTEMY 3HaHMil. Pe-

3HAHUU TEJIbHAas CTaTUCTHKA. BepOﬂTHOCTB IIAaTh 321244 HA IPEACTABIICHUC U OITMCAaHUEC NJAHHBIX C ITIOMO-
CIIy4aifHOTO COOBITHS IIbI0 U3YYEHHBIX XapakTepucTUK.O0CYyKIaTh MPUMeEpPbI

CITy4aiiHBIX COOBITHI, MAIOBEPOSITHBIX M JOCTOBEPHBIX
CIIy4aliHBIX COOBITHI, UX POJIU B IPUPOJIE U KU3HU YEJIOBEKA
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoaunuyecTBO 4acoB
HaumeHoBaHme pa3iesioB U TeM daekTpoHHbIe (U (poBbHIE)
Ne n/m Kontpoabusie | IIpakruueckue
NMpPorpamMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
but6mmoreka [IOK
1 IT 7 2
DE/ICTABIICHHE MAtHbIX https://m.edsoo.ru/7f415fdc
but6mmoreka [IOK
2 OnucarenbHas CTaTUCTHKA 8 1 hits://m.cdsoo.rw/7 41 5fdc
but6mmoreka [IOK
i 1
3 Cotysaiiias H3MEHIMBOCTE 6 https://m.edsoo.ru/7f415fdc
bubnunorexa [IOK
4 B 4
BE/ICHHE B TCOPHIO Ipagos https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M yacToTa CIIy4aiiHOTO 4 1 bu6muoteka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
bubnunorexa [IOK
i 1
6 O0001enne, cucreMaTn3amusd 3SHAaHUH 5 hitps://m.cdsoo.rw/7E415fdc
OBILIEE KOJIMYECTBO HACOB I10 34 | 5
[TPOTPAMME
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8 KVIACC

HaumenoBanue pazgena KonuuectBo OcHoOBHOE cofiepKaHne OCHOBHBIE BHJIBI JCSITEIILHOCTH 00YyJarOIInuXCsl
(TemsI) Kypca 4acoB

[ToBTOpenue kypca7 4 [IpencraBneHue JaHHBIX. IHoBTOPATH U3YYEHHOE U BHICTPAUBATH CUCTEMY3HAHUI.

KJlacca OnucarenpHas CTaTUCTHKA. PemaTe 3a1a4M Ha IpEICTABICHNUE U ONIMCAHUE JAHHBIX C
Crny4daifHasi U3BMEHUHUBOCTb. MOMOIIbIO U3YYEHHBIX XapaKTepucTuk. Pemars 3axaunm Ha
Cpennue unciaoBoro Habopa. MPE/ICTaBJICHUE IPYNITUPOBAHHBIX/IAHHBIX U OMMCaHUE
Cry4aiinble COOBITHS. CIIy4aiHOM M3MEHYHUBOCTH.
BeposTHOCTH U 4aCTOTHI. PemaTe 3a1a4M Ha ONpEIEICHUE YACTOTHI CIy4aHBIX
Kiaccuueckue Mmoznenu Teopuu COOBITHH, 00CYXKIeHNE TPUMEPOB CIYYaWHBIX COOBITHA,
BEPOSITHOCTEH: MOHETA U MaJIOBEPOSATHBIX U MPAKTUUECKHU JTOCTOBEPHBIX CIIyUalHbBIX
UTpalibHAst KOCTh COOBITHIA, MXPOJHU B MPUPOJIC U KU3HU YEIIOBEKA

OnucaTrenbHasi CTaTUCTUKA. 4 Otkiionenus. Jlucnepcus OcBanBaTh NOHATHS: TUCIIEPCUS U CTAHJAPTHOCOTKIIOHEHHUE,

PaccenBanue qJaHHBIX YHUCIIOBOTO Habopa. WCIIO0Ib30BaTh 3TU XapaKTEPUCTUKU ISl ONMCAHUS PACCEUBAHMS
CranmapTHOE OTKIOHEHHE JNaHHBIX. BeIABUIraTh TUNOTE3bI 00 OTCYTCTBUH WM HAJTMYUU
YHCIIOBOTO Habopa. CBSI3M 110 JUarpaMmam pacCerBaHUs.
JluarpaMMsl pacceHBaHuUs CTtpouthb 11arpaMMbl pacCeMBaHUS 110 UMEIOITUMCSJAHHBIM,

B TOM YHCJIE C TOMOIIIbIO KOMITbIOTEPA
MHoxecTBa 4 MHO0XeCTBO, HIOAMHOKECTBO. OcBauBaTh NOHSITHS: MHOXECTBO, JIEMECHT

Onepanuu HaJ MHOKECTBaMHU:
o0beTMHEeHNE, TIepeceUeHNE,
nonoinHeHre.CBOMCTBA onepaluii
HaJl MHOKECTBAMU:
MEPEMECTUTENBHOE,
coueTaTeNbHoe,
pacnpeenuTeNIbHOE,BKIIIOUEHUSI.
I'paduueckoe npeacraBieHue
MHO>KECTB

MHOKECTBA, IOAMHOKECTBO.
BbINOJHATH onepanuu Hajl MHOKECTBAMHU:
o0beIMHEeHNE, TIEpeCeUCHHE, JOTIOTHEHHE.

Hcnonb3oBaTh CBONCTBA: IEPEMECTUTEIBHOE, COUETATENBHOE,
pacripenenuTenbHoe, BKIoueHus. Uenoab3oBaTh rpaduyeckoe
IIPEICTAaBICHUE MHOKECTB ITPH ONMCAaHUM PEAJIbHBIX MTPOLECCOB
U SIBJIGHUH, IPU pEIIeHUH 3a]a4 U3 APYTrUX y4eOHBIXIIPEAMETOB
U KypCOB
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BeposTHOCTS citydaitHOTO
cOOBITHS

DIeMEeHTapHBIE COOBITHSI.
CrnyqaifHpie COOBITHSI.
brnaronpusarcTytomue
3JIEMEHTapHbIE COOBITHSI.
BepositHocT coObITHI. OTBITHI C
PaBHOBO3MOKHBIMH
3JIEMEHTapPHBIMU COOBITHUSMHU.
Cayuaiinelii Be1OOp. [IpakTrueckas
pabota «OmBITE ¢ paBHOBO3MOX-
HBIMU 3JI€MEHTAPHBIMUCOOBITUSIMI

OcBanBaTh NOHSATHSL: dJIEMEHTAPHOE COOBITHE, CITydaliHOE
COOBITHE KaK COBOKYITHOCTh OJIaronpHsTCTBYIOLIUX dJIeMEHTap-
HBIX COOBITHI,PABHOBO3MOXHBIE IEMEHTAPHBIE COOBITHS.
Pemiath 3a1auM Ha BEIYHUCIICHUE BEPOSITHOCTEN COOBITHH TIO
BEPOSTHOCTSIM JIEMEHTAPHBIX COOBITHICITY4aiiHOTO OIbITA.
PemiaTh 3a1a4m Ha BEIYHCIICHNE BEPOATHOCTEHN COOBITHI B
OIBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHUSMU, B
TOM YHCJIEC IOMOILBIO KoMIIbIoTepa. IIpoBoAMTH M M3y4YaTh
OINBITHI C PABHOBO3- MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUAMU(C
MCII0JIb30BAaHUEM MOHET, UTPAJIBHBIX KOCTEH, IPYTUX MOJEIIEN)
B X0/ TTPAKTUYECKON PabOTHI

Benenue B Teopuro rpadon

Jepeso. CBoiicTBa nepeBa:
€IMHCTBEHHOCTb MyTH,
CYILIIECTBOBAHUE BUCSYEN
BEPILUHBI, CBA3b MEXITY
YHCIIOM BEpPUINH U YUCIOM
pébep. [IpaBuiio yMHOKEHUS

OcBanBaTh NOHATHA: JIEPEBO Kak rpad Oe3 1uKiIa,Bucsdas
BepIIMHA (JIUCT), BETBb JIepEeBa, MyTh B IePEBE, TUAMETP JepeBa.
H3y4yaTth cBOMCTBA JIepeBa: CyLIECTBOBAHUE BUCSYEH BEPILU-
HBI, EAMHCTBEHHOCTb ITyTH MEKIY JBYMs BEPIIUHAMMU, CBS3b
MEXy YHCIIOM BEpIIMH U unuciomMpéoep. Pemars 3axaun Ha
IIOMCK U NIEPEUYUCIICHUE ITyTEHB IE€PEBE, ONPEIEICHUE YUCIIA
BepLIMH Win pédeps aepene, 00X0 OMHAPHOTO AepeBa, B TOM
YHCJIE C IPUMEHEHUEM NIPaBUjla YMHOKECHUS

CrnyqaitHpie COOBITHS

[IpoTuBOIIONI0XKHOE COOBITHE.
Huarpamma Diinepa.
OObenHeHNe U IepeceueHue
coOwITuii. HecoBMecTHBIE
coObITHs. DOpMyITa CIOKEHUS
BEPOSITHOCTEM.

[IpaBriio yMHOKEHUS
BEPOSTHOCTEM. Y CIIOBHAs
BEPOSATHOCTH. He3zaBucumeble
cooniTus. [IpencraBnenue
CIIy4aiiHOTO SKCIIEPUMEHTAB
BHJIE JIEpeBa

OcBauBaTh MOHATHS: B3aUMHO MTPOTUBOIOJIOKHBIE COOBITHSI,
oTiepaIuy HaJl COOBITUSIMU, 00bETUHEHUE UTIEPECCUCHHE
coOpITHH, Ararpamma Ditniepa (Dinepa—BeHHa), COBMECTHBIC U
HECOBMECTHBIE cOObITHS. M3y4aTh TeopeMbl O BEPOSTHOCTU
00BbeTMHEHUS IBYX COOBITHI ((hOPMYJIIBI CIIOKEHHSI BEPOSIT-
HocTel). PemiaTh 3aga4um, B TOM 4uCjIe TEKCTOBBIC 3ajaUlHa
orpeziesieHUuE BEpOSITHOCTEN 00bEeTMHEHUS U TTepeCceUeHUs
COOBITHH ¢ IOMOIIBIO YHCIIOBOM MPSIMOi, Anarpamm Diiiepa,
dbopMyIibl cnoxeHusIBeposiTHOCTENH. OcBauBaTh MOHATHS:
MPaBUJIO YMHOKEHUSI BEPOSITHOCTEH, YCIIOBHASI BEPOSITHOCT,
HE3aBHCHUMBIECOOBITHUS AepeBO ciayyaiiHoro onbiTa. U3yuaTs
cBoOiicTBa (OMpeieNieHus ) He3aBUCUMBIXCOOBITUH. PemaTs 3a-
JAa4U Ha OTpe/IEIIEHNE U UCII0JIb30BaHNEHE3aBUCUMBIX COOBITUH.
Pemars 3aga4m Ha MOMCK BEPOSITHOCTEN, B TOM YHCIIE YCIIOB-
HBIX, C HCIIOJIb30BAHHUEM JIepeBa CIIY4ailHOTrO ONbITa
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O000mmenue,
cUCTeEMaTHU3alus 3HaHUNU

[IpencraBnenue qaHHBIX.
OnucarenpHasi CTaTUCTHKA.
I'pads1. BepositHOCTh
CITy4aifHOTO COOBITHS.

DneMeHTHl KOMOMHATOPUKHU

IloBTOPATH U3YYCHHOE H BBICTPAUBATH CUCTEMY
3HaHuil. PemiaTh 3a1a4M Ha NPEJICTABICHUE U ONTMCAHUE
JAHHBIX C IOMOIIBI0 U3YYCHHBIX XapakTepucTuk. PemaTs
3aj1a4u ¢ npuMeHenueM rpados. PemaTs 3agaun Ha
HAXO0X/ICHUE BEPOSATHOCTH CIYJaitHOTO COOBITHS 110
BEPOSITHOCTSIM DJIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OTBITaX
C PaBHOBO3MOXHBIMH JIEMEHTAPHBIMH COOBITHSIMHU.
Pemarts 3a1a4u Ha HAXOXKICHUE BEPOSTHOCTEMN
00BETMHEHNUS U TIEPECEUCHHSI COOBITHIA, B TOM YHCJIE
HE3aBUCHMBIX, C UCTIOJIh30BAaHUEM IpaPHUeCKUX
IIPEACTABIICHUM U IepeBa CIy4yalHoro onsita. Pemars
3ajla4M Ha TIepEYHCIICHHe KOMOMHAIMi(49ucia
MePECTAaHOBOK, YKCJIa COUCTAHNM ),Ha HAXOXK/ICHUE
BEPOSTHOCTEH COOBITHI ¢ MPUMEHEHHEM KOMOMHATOPHUKH,
B TOM YHCJIEC UCTIONB30BaHUEM TpeyroibHuKa [lackamns

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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TEMATHYECKOE INTAHUPOBAHHUE

8 KUIACC
KoanuectBo 4acon DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB M TeM nudgpoBbie
Ne ni/mm P Konrtpoabubie | IIpakTnueckue (ubp )
NporpamMmsblI Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchl
bu6mmoreka [IOK
! Hosropenne kypea 7 kacca 4 https://m.edsoo.ru/7f417{b2
) OnwucarenbHas cTaTUCTHKA. PaccenBanue 4 bubnuorexa [JOK
JTAHHBIX https://m.edsoo.ru/7f417{b2
Bbu6nmuoreka [IOK
3 Mroxectsa 4 https://m.edsoo.ru/7f417{b2
. bu6mmoreka [IOK
4 BeposiTHOCTB citydaitHOTO COOBITHS 6 1 hitps://m.cdsoo.rw/7 4172
bu6mmoreka [IOK
> Baenenue s Teopuio rpagos 4 https://m.edsoo.ru/7f417{b2
. bubmuorexa [JOK
6 Ctyuaidubie cobbrmia 8 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
7 O0o001enye, cucTeMaTH3aIus 3SHAaHUH 4 1 hitps://m.cdsoo.ru/7f4 172
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 1




TEMATHYECKOE INTAHUPOBAHHUE

9 KJIACC
HaumenoBanue pasuena KomnuectBo OCHOBHOE cOJEpKaHUE OCHOBHBIE BUJIBI ICSITEIIBHOCTH 00YJaIONTUXCs
(TemmI) Kypca 4acoB
[ToBTOpeHne Kypcal 4 IIpencraBieHue NaHHBIX. IHoBTOPATH H3y4EHHOE U BBICTPAUBATH CUCTEMY 3HAHUM.
KJlacca OnucarenpHas CTaTUCTHKA. Pemath 3aga4mn Ha IpEICTAaBICHUE U ONMCAHUETAHHBIX.
Omnepaiyy HaJl COOBITHAMH. Pemiath 3a1auM Ha HAXOX/ICHUE BEPOSTHOCTEH OOBEIMHECHHS U
HeszaBucuMocTh COOBITHI nepeceyeHust COObITUH, B TOM YHCIEHE3aBUCUMBIX, C UCTIONb-
30BaHHeM IpaUueCcKuX MPeICTaBICHUH 1 1epeBa CIy4aifHOro
ombiTa. PemiaTh 3a1a4uu Ha niepedrciieHue KOMOMHAIMI(Uucia
NIEPECTAaHOBOK, YUCJIa COUETAHU ), HA HAXOXKACHHUE BEPOST-
HOCTEH COOBITUIC MPUMEHEHHEM KOMOMHATOPUKH, B TOM YHCIIE
C MCIIOJIB30BaHUEM TpeyroiabHuka Ilackans
DeMeHThl KOMOMHATOPUKHU 4 [lepecranoBku. dakropual. OcBanBaTh NOHATHA: KOMOMHATOPHOE MPABUIIO YMHOKEHUS,
CoueraHus U 4MCIIO COUYETAHUM. yIOpsAI0YCHHAS TTapa, TPoiiKa 00bEKTOB,IEpeCcCTaHOBKa, (hak-
Tpeyronbuuk Iackais. TOPHAJI YUCJIA, COYETAHNUE, YUCIIO COYETAHUM, TPEYTOJIbHUK
[IpakTuueckas pabora [Tackans.PemaTs 3a1a4u Ha IEPEYUCIICHUE YIIOPSIAOYEHHBIX
«Bprancienre BeposTHOCTEN nap, TpOeK, IEPEUHUCICHHUE NTEPECTAHOBOK U COYETAaHUH dJIe-
C UCIIOJIb30BaHUEM KOM6I/IHaTOpHI>IX MCHTOB pa3JIMYHbIX MHOXXCCTB. Pemarhb 3agaum Ha MMPpHUMCHC-
D YHKIMIIIEKTPOHHBIX TAGIMID HHE YHUCIIa COUETAaHUIB anredpe (COKpaIiéHHOe YMHOKEHHUE,
6uHnoMm HriotoHa). PemaTts, npuMeHsisi KOMOMHATOPHKY,
3aJ]a4M Ha BBIYMCIICHUE BEPOSITHOCTEH, B TOM YHCIIE C IOMOLIBIO
3JICKTPOHHBIX TAOJIUI] B XO/€ MPAKTHYECKOU PaOOTHI
['ecomeTpryecKasBepOsITHOCT 4 I'eomeTpuyeckas BEpOSTHOCTb. OcBauBaTh NOHATHE FCOMETPUYECKON BEPOSATHOCTH.

Ciy4aiiHBIMBBIOOpP TOYKHU U3
GbuUTyphI Ha TJIOCKOCTH, U3
OTpE3Ka,u3 IyT¥ OKPY>KHOCTH

Pemars 3a1aum Ha HAXOXKJICHUE BEPOSITHOCTENB

OIIbITax, HpeI[CTaBI/IMBIX KaK BI:I60p TOYECK

13 MHOTOYTOJIbHUKA, Kpyra, OTpe3Ka WIH JyTHOKPY>KHOCTH,
YHUCJIOBOTO MPOMEXKYTKA
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Hcnbitanusa bepryiu

HcneiTanue. Ycenex u Heynaya.
Cepust UICTIBITAHUII0 TIEPBOTO
ycnexa. Mcnsitanusa bepryiu.
BeposiTHOCTH COOBITUIB cepuu
ucneITaHui bepHyu.
[IpakTuueckas pabora
«Hcnbitanus beprymim»

OcBauBaTh NOHATHS: UCIILITAHNE, DJIEMEHTAPHOCCOOBITHE B
UCHbITaHuU (yCIeX U HeyJaya), Cepusi UCIIBITAHU M, HacTyILIe-
HUE NIEpBOTO ycnexa (Heyaauu), cepusi uCbITanuit bepHysm.
PemaTh 3a1auM Ha HAXOXKACHHUE BEPOATHOCTEH COOBITH B Ce-
pHUU UCTIBITAHH J10 IEPBOT0O yCIeXa,B TOM YHUCIIE C IPUMEHE-
HUEeM (OpPMYIIBI CyMMBI T€OMETpHUECKOM nporpeccun. Pe-
IIATH 321a4M Ha HAXOXKIEHUE BEPOSITHOCTEN 3JIEMEHTAaPHBIX
COOBITHH B CEpUU UCTIBITAHUIN bepHyIIN, Ha HAXOXKICHHE Be-
POSITHOCTH OIPEACIEHHOTO YK CIIa YCIIEX0B B CEPUH UCTIBITA-
Hull bepuynnu. M3y4arts B Xo/1e IpaKTH4YeCKOil padoThl, B
TOM YHCJIE€ C TOMOIIBIO IIU(PPOBBIX PECYPCOB, CBOMCTBA
BEPOATHOCTH B C€pUU HcHbITaHUN bepHynu

CrnyuaiiHas BelIM4MHA

CrnyuaiiHas BeJIMYMHA U
pacnpeneienue

BEPOSTHOCTEM.
MareMaTH4ecKoe 0KUIaHUEN
JUCIIEpCUs CIIy4alHON
BeIMuuHbIL. [Iprmepsl
MaTeMaTUYECKOr0 OKHUTaHUSIKAK
TEOPETUYECKOIO CPEHETO
3HAYEHHUsI BEIIMYHHBI.

ITousarue o 3aKoHE OOJIBIIHX
yucein. 3mepenne
BEPOSATHOCTEMN C TOMOIIBIO
yactoT. [[puMeHeHue 3akoHa
OONBIINX YHCET

OcBOUTH NOHATHSA: CiIy4aiiHasi BEIMYHMHA, 3HAUECHUE CITyqai-
HOM BEJIMYMHBI, pacnpeerncHue Bepoatnocren. U3yyars u
00cy:KIaTh IPUMEPBI IUCKPETHBIX HHEIIPEPBIBHBIX CIIy4alHbIX
BEJIMYHUH (POCT, BEC YEJIOBEKA, YACIECHHOCTh HACEJIEHUS, IPYTUe
WU3MEHYMBBIC BEJIMYUHBI, PACCMATPUBABILIUECAB Kypce
CTATUCTHUKH), MOAEIBHBIX CIy4alHBIX BEJIMYHH, CBSI3aHHBIX CO
CIlydaitHBIMU onbITaMH (OpOcaHre MOHETBI, UTPAIBHOM KOCTH,
CO CIIy4alHBIMBBIOOPOM H T. I1.). OcBauBaTh MOHATHS: MaTe-
MaTHYECKOE 0XKMIaHNECTYyYalHON BEIMUMHBI KaK TEOPETHYE-
CKOE CpellHEee 3HAaYCHUE, TUCIIEPCUs CIIyd4aliHOM BEJIUYMHBI KaK
aHaJIOT IUCIIEPCUM YUCIOBOTO Habopa. PemaTs 3agaun Ha
BBIYMCIICHHE MaTEMATUYECKOTO0KUIAHUS U JUCIIEPCUM TUCK-
PETHOM CIIy4yallHOW BEJIMYMHBI 110 3aJaHHOMY PaCIpEIEICHHUIO,
B TOM YHCJIE 3aJ]a4, CBA3aHHBIX CO CTPAXOBAHUEM U JIOTEPESIMHU.
3HAKOMHTBCS C MATEMATUYECKUM OKUJAHUEM U AUCIIEPCUEI
pacnpenesieHnii, B TOM YUCJIE paclpeiesICHUs CIIy4YalHOM
BEJIMYMHBI «YUCIIO YCIIEXOB» B CEPUU UCIIBITAHUN bepHysun.
M3y4aTh 4acToTy COOBITUS B IOBTOPSIOIIMXCS CITy4allHBIX
OIIBITaX KaK CIy4alHyIO BEIINYMHY. 3HAKOMUTBCS C 3aKOHOM
6onpunx uncen (B popme beprynnm): mpu O60bIIOM YuCe
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OIIBITOB YacTOTa COOBITUS OJIM3Ka K €ro BeposATHOCTH. Pemath
3aJjauu Ha U3MEPEHUE BEPOSTHOCTEH ¢ MOMOILBIO YaCTOT.
O06cy:kaaTh poJib 3aK0HA OOJBIIMX YUCET B 000CHOBAHUH
4acTOTHOT'O METO0/1a U3MEpEeHUs BeposiTHOcTel. O0CyKaaTh
3aKOH OOJIBIINX YUCEN KaK MPOsIBIIEHUE CTaTUCTUYECKOM
YCTOMYMBOCTH B U3MEHUYMBBIX SBJICHUSX, POJIb 3aKOHA OOJIBIINX
qucel B IPUPOJE U B )KU3HU YEJIOBEKA

O600611eH1Ee, KOHTPOIb 10 IIpencraBnenue TaHHBIX. IHoBTOPATH U3y4EHHOE U BBICTPAUBATH CHCTEMY
OnucarenpHas CTaTUCTHKA. 3HaHW.
BeposiTHOCTE ciydaliHOTO PemaTe 3a7a4M Ha IPEICTABICHUE U ONMCAaHUE
COOBITHS. DIIEMEHTBI JTAHHBIX.
KOMOWHATOPUKH. Pemiath 3a1auM Ha HAXOXICHHUE BEPOSTHOCTEH COOBITHIA,
CrnyuyaliHbI€BETMYHMHBI U B TOM YHCJIE B OIIBITAX C PABHOBO3MOXHBIMHU
pacnpeneneHus 3JIEMEHTAaPHBIMU COOBITUAMM,BEPOSITHOCTEHN 00bEeTUHEHHS
U TIepEeCEUCHHUsI COOBITHH, BEIYMCIISATH BEPOITHOCTU B
ONBITaX C CEPUSIMU CIYYANHBIX UCTIBITAHUN
OBUIEE KOJIMYECTBO 34
JACOB I10 [TIPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoanuyecTBo 4acoB
HaumeHoBaHMe pa3ie/ioB U TeM JuieKTpOHHbIE (UG pPOBbIE)
Ne n/mm Konrpoabsnbie | IlpakTnyeckue
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoTsI padoThI
Bbubnuoreka [IOK
! Hosropenne kypea 8 knacca 4 https://m.edsoo.ru/7f41a302
Bbu6nmuoreka [IOK
2 DIICMEHTEI KOMOUHATOPHKH 4 ! https://m.edsoo.ru/7f41a302
3 I'eomeTpnueckas BEpOSITHOCTE 4 bubmmorexa IOK
P p https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Henrranus bepuyium 6 ! https://m.edsoo.ru/7f41a302
N bu6mmoreka [IOK
> Crryaitias BemuHa 6 https://m.edsoo.ru/7f41a302
Bbu6nmuoreka [IOK
1 1
6 Obodmenue, KoHTPOIS 0 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 34 | )
[TPOTPAMME
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CIIOCOBbBI OHEHKH JOCTHKEHUA YYAIIUMHUCSA
IINIAHUPYEMBIX PE3YJIBTATOB

[Ton mpeaMeTHBIMU pe3ynbTaTaMu 00pa30BaTEIBLHOW ACSITENFHOCTH MOHMMAETCS OCBOCHHBIM
00yJaronMMucs B X0JIe U3y4eHUs Y4eOHOTO IpeaMeTa ONBIT crenndruueckoil A JaHHOTO MpeIMeTa
JeSITeIbHOCTH MO TIOJYYEHHIO HOBOTO 3HAHUS, €ro NpeoOpa3oBaHHUI0O M NPHUMEHEHHIO, a TaKkKe
CHUCTEMa OCHOBOIIOJIAralOlMX 53JE€MEHTOB HAay4YHOrO 3HaHMs, JieXkallas B OCHOBE COBPEMEHHOM
Hay4HOW KapTHUHBI MUpAa.

OneHka TpPeIMETHBIX PE3yIbTaTOB MPEAYCMAaTPUBACT BBIABICHUE YPOBHS  JTOCTHXKEHUS
00yJaronMMuCs TUIAHUPYEMBIX PE3YyIbTaTOB MO MaTEMarhKe C YYETOM: BIAJCHUS MPEIMETHBIMU
HNOHATUSMHM M crioco0amMu JEHCTBUS, YMEHUSI MPUMEHATh 3HAHUS B HOBBIX YCJIOBUSAX, CUCTEMHOCTHU
3HAHUM.

[Tpu onieHKEe MPEAMETHBIX PE3YNbTAaTOB CEeIyeT UMETh B BUIY, UTO JIOJKHA OLEHUBATHCS HE TOJBKO
CIIOCOOHOCTD YYalIerocsi BOCIPOU3BOUTH KOHKPETHBIC 3HAHUS U YMEHHUS B CTAHIAPTHBIX CUTYAIIHSIX
(3HaHME alIrOPUTMOB PELICHHS TEX WJIU WHBIX 3a/1ad), HO ¥ YMEHHE MCIIOJIb30BaTh 3TU 3HAHUS MPU
pelieHny y4eOHO-TT03HABATEeIbHBIX M Y4eOHO-TIPAKTUYECKUX 33134, MOCTPOSHHBIX Ha MPEAMETHOM
Marepuajie C HCIOJIb30BaHUEM METAlPEeIMETHBIX JEUCTBUHN; YMEHHE MPUBOAUTH HEOOXOIUMbIE
MOSICHEeHHUs, BBICTPAMBATh  IEMOYKY JIOTHUYECKHMX OOOCHOBAaHUW; yYMEHHE  COMOCTABIATH,
aHAJIM3UPOBaATh, JeJlaThb BBIBOJ, IIOAYAC B HECTAaHAAPTHOW CHUTyallMH; YMEHHE KpPUTHYECKU
OCMBICJIMBATH MOYUYEHHBIN PE3YNIBTaT; YMEHUE TOUYHO U MOJIHO OTBETHTH HA TIOCTABICHHBIN BOTIPOC.
[Ipy >TOM TPUOPUTETHBIMH B JUAarHOCTUKE TPEAMETHBIX pE3YyJIbTaTOB CTAaHOBSTCS HE
PENPONYKTUBHBIC 3a/1aHus (Ha BOCTIpOHM3BEACHUE MH(OPMAIIUH), a TPOAYKTUBHBIC 3a/1aHus (3aa4M)
[0 MPUMEHEHHWIO 3HAHUN M YMEHMH, Mpenojiaraiolide CO3/JaHue Yy4alluMcs B XOJ€ pelIeHUus
WH(POPMAITMOHHOTO MPOAYKTA: BHIBOJIA, OLIEHKH, MOJEIH U T.IT

Onenka oOpa30BaTENbHBIX JOCTH)KEHUH Yy4allMXCS BKJIIOYAE€T HECKOJBKO KITFOUEBBIX MOMEHTOB,
CBSI3aHHBIX C TIOHSATHEM KOHTPOJIS.

Bunbr koHTpOIIs (110 GYHKIUSAM B YIEOHOM Tporiecce):

BxonHoii KOHTpOJIb (Ha EPBBIX YPOKaX MOCIE aKTyaaH3alliy 3HAaHUH ydaInxcs);

Texymuii KOHTpoOdb (Ha KaxaoM ypoke); [lepuomamueckuii (o mMepe MPOXOXKIACHHUS TEMBI, paseia
IIPOrPaMMBI),

HToroBeIii (B KOHIIE YETBEPTH, MOTYTOIMsI, HAKAHYHE MEPEBOA B CICTYIOIIUI KJ1acc).

Bunb koHTpOIIS (110 cr10cO0y B3aMMOCHUCTBUS CYyOBEKTOB YU€OHOTO TIPOIecca):

OpoHTATBHBIA KOHTPOJIB (OIPOC);

NuauBrunyanbHbIA KOHTPOJIb;

['pynmnoBoii KOHTPOJIb;

CaMOKOHTpOIIB;

B3auMOKOHTPOIIB;

KoMmOuHUpOBaHHBIN KOHTPOITb

®opMbI KOHTPOJIS:

* Habmronenue yuutenem 3a OCBOCHHEM y4allUMUCS cofepxaHus oOydenus; OLeHKa U CaMOOIICHKA
yUYalIMMHCS CBOEH JESTEIbHOCTH U €€ PEe3yNIbTaToB;

* BzauMmoolieHka yqanmmucs Ipyr Ipyra;

* [IpoBepouHble MUCEMEHHBIE PAOOTHI;

» OOyuaroniye NMUCbMEHHBIE Pa0OTHI;

* KoHTposbHBIE pabOTHI;

* lnarHoctuueckue padoThl;

* JIUKTaHTHI;

* TecrupoBanue;

¢ 3aUeTHI;

* Jloknanpl, pedeparbl, COOOLICHHS;

* Pe3ynbTar MogenupoBaHusl 1 KOHCTPYUPOBAHUS,

* Pe3ynbTarhl vccnenoBaTebCKOM e TEIIEHOCTH YUAIIUXCs;

* Pedhnexcusi.
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Ol.leHKa YCTHBIX OTBE€TOB YUYAIIUXCH 110 MATEMAaTHKE

HpI/I MMPOBCACHNN YCTHOI'O OIPOCa YUHUTCIIb BBIABJIACT 3HAHHUC W IIOHUMAHUC Y4YalllUMCHA
yuyeOHOro Marepuana. [JaBHOE B STOH NpPOBEpKE - BBIACHEHHE YPOBHS MBIIIJICHHUS IIKOJbHUKA!
HACKOJIBKO OH TIOHMMAeT U yMeeT 000CHOBATh CBOE PEIICHHE, HACKOIBLKO €r0 3HAHUS OCMBICICHHBIC,
BJIAJICET JIX OH YCTHOM pEYbl0, B TOM YKCJIE MATEMAaTUYECKOU U T.1. [Ipu mpoBeaeHnn ycTHOro onpoca
MOXHO TPHUJIEPKUBATHCS CIEAYIONIMX PEKOMEHIAIMA: BOMPOCHI JOJKHBI OBITh KOPPEKTHBIMH, HE
JIOMTYCKAIONIMMH JIByCMBICIICHHOCTh; y4YaIlleMyCsl JIOJDKHBI OBITh COOOIICHBI KPUTEPHH BEPHOTO
oTBeTa (PelnTh C OOBSICHEHUEM, BOCIIPOM3BECTH TPABUIIO, UCTIONB30BAaHHOE MPH PEIICHUH U T.II.) U
HOPMBI OIICHKH; BO BpeMsl OTBETa HE CIIENyeT NepeOnuBaTh ydallierocs, BHICIYIIATh 10 KOHIA U, TIPU
HAJIMYMHA OMIMOOK, HABOISAIIMMH BOTPOCAMH J1aTh BO3MOXKHOCTH CaMOMYy WX HCHpaBUTh. OTBET
OILICHUBACTCS OTMETKOH «S5», €ClHM ydYalluiCs: TIOJTHOCTBIO PACKPBUI COAEpIKaHWE Marepuaia B
o0beMe, MPEeTyCMOTPEHHOM MPOTPaMMOM; M3JIOKMII MaTeprall TPAMOTHBIM SI3BIKOM B OIPEICIICHHOM
JIOTHYECKOH TOCIIEeI0BATEIFHOCTH, TOYHO UCTIONB3YS MAaTEMaTHYECKYIO TEPMUHOJIOTHIO 1 CHMBOJIHKY;
NPaBWIBHO BBITIOJIHUAT PHUCYHKH, YEPTEXKH, TPapHUKH, COIYTCTBYIOIIME OTBETY. IMOKa3al yMEHHUE
WLTIOCTPUPOBATh TEOPETHUYECKUE TOJIOKEHUSI KOHKPETHBIMH NPUMEpPaMH, NMPUMEHATh WX B HOBOH
CUTYyalldd TIpW BBHIMOJHEHWH TPAKTUYECCKOTO 3aJaHusl; IMPOJAEMOHCTPHPOBAN YCBOCHHE paHee
U3y4YCHHBIX COIYTCTBYIOIIUX BONPOCOB, C(POPMUPOBAHHOCTh M YCTOHYMBOCTb MCIIOIB3YEMBIX
YMGHI/II\/'I KW HAaBBIKOB, OTBC€YaJI CaMOCTOATCIIbHO 663 HaBOJAIINX BOIIPOCOB YUUTCIIA. Bo3MOKXHEI OOdHa -
ABC HCTOYHOCTHU IMPHU OCBCUHICHUH BTOPOCTCIICHHBLIX BOIIPOCOB WJIM B BBIKJIIAJKAX, KOTOPBIC YUCHUK
JICTKO UCIIPpaBUJI IO 3aMCYAHUIO YUUTCIIA. OtBeT OLCHUBACTCA OTMETKOU «4)), CCJIM OH YOOBJICTBOPACT
B OCHOBHOM TpC6OBaHI/I$IM Ha OLICHKY «5», HO IIPpU 5TOM UMCCT OAWH U3 HCAOCTATKOB: B M3JIOKCHUU
JOMYIICHBI HCGOHLH_II/IC HpOGCHBI, HC MCKAa3UBIINC MATCMATHYCCKOC COACPKAHUC OTBCTA; JOIMYIICHbI
OJMH — JIBa HCAOYCTA IPHU OCBCIICHUU OCHOBHOI'O COACPKAaHUA OTBCTA, UCIIPABJICHHBIC 10 3aMCUYAHUTO
YUUTENsl; JOMYIICHBl OMmMOKa uiau Ooliee NBYX HENOYETOB MPHU OCBEUICHHH BTOPOCTETICHHBIX
BOIIPOCOB HUJIM B BBIKJIAAKAX, JICTKO UCIIPABJICHHBIC MO 3aMCYAHHUIO YUUTCIIA. O1MmeTka «3» cTaBUTCSA B
CIEIYIOIIUX CIIyJasX: HEMOJHO WM HEMOCIEIOBaTeNIbHO PACKPHITO CONIEpKaHWE Marepuaina, HO
IIOKa3aHoO O6IJ.I€€ MNOHUMAHUC BOIIpOCa W MPOACMOHCTPUPOBAHBI YMCHHUA, HOOCTATOYHLIC JJIA
JNabHEHIIEro  YCBOGHHS  NporpaMMHOro  Mmarepuana  (ompeneneHHble  «TpeboBaHmsSIMHU K
MaTeMaTU4eCKOW IMOJTOTOBKE YYAIUXCsA»); MMEIHCh 3aTPYAHCHUS WM JOMYIIEHBl ONIMOKA B
OTIPENICIICHUH TIOHSTHIA, WCIIOJIb30BAaHHHA MaTeMarudecKOi TEPMHUHOJIOTHH, YEepTeKaX, BBIKJIAIKAX,
UCTIpABJIICHHBIE TIOCIIC HECKOJIbKUX HABOIIIMX BOMPOCOB YYHTENS; YYCHUK HE CIpaBWICA C
NPUMEHEHHEM TCOPHUU B HOBOW CHUTYallMW TIPU BBITOJHEHUU MPAKTUYECKOTO 3aJ[aHUs, HO BBITOTHIII
3a7jaHnsl 00s3aTeIbHOTO YPOBHS CJIOKHOCTH TI0 JAHHOW TeMe; TPU HW3JI0KEHUH TEOPETHUECKOTO
Marepuaia BBIABICHA HEAOCTAaTOYHasi COPMHUPOBAHHOCTh OCHOBHBIX YMEHUH W HaBHIKOB. OTMeTKa
«2» CTaBHUTCA B CIEAYIONIMX CIyYasx: HE PACKPBITO OCHOBHOE COACPKaHUE YUYEOHOTO Marepuaa;
OOHAapy)KEHO HE3HAHWE WJIM HEIMOHWMAaHWE YYEHHUKOM OOJbIlIed WIM Hanbojiee Ba)XHOM YacTH
y4eOHOTO Marepuaia; JONYHICHbl OIMMOKM B OIpPEICNICHHH TOHSATHH, NpPU HCIOJIB30BAHUU
MaTreMaTu4eckoil TEPMUHOJIOTHH, B PUCYHKaX, YepTeKax MM Tpadukax, B BBIKJIAIKaX, KOTOPbIC HE
HCIIPABJICHBI ITOCJIC HCCKOJIBKHMX HABOAAIIHNX BOIIPOCOB YUYHUTCIIA. OtmeTtka «1» CTaBHUTCA, CCIIHU:
YUCHHUK 06H3py>KI/IJI IMMOJIHOC HC3HAHHUC U HCIIOHMMAHUC HU3Yy4aCMOTI'O y‘-IC6HOF0 Marepuajia Ui HE
CMOT OTBETUTh HU Ha OJTUH M3 IMOCTABICHHBIX BOMPOCOB 110 H3y4aeMOMY MaTepHaly.

Ol.leHKa NMHUCBbMEHHBIX paﬁoT Yyamuxcs mo MaTeMaTuke

OTtmeTrka «5» CTaBHUTCS, eciii: paboTa BHIMOJHEHA BEPHO M TOJHOCTHIO; B JIOTHYECKHUX
paccyKICHUSAX U 000CHOBaHUH PEIICHUS HET MPOOEJIOB U OMIMOOK; PEIICHUE HE CONEPIKUT HEBEPHBIX
MaTeMaTU4YeCKUX yTBEP)KACHUHN (BO3MOXKHA OTHA HETOYHOCTb, ONHCKA, HE SIBJISIOIIASCS CIICICTBUEM
HE3HAHUSWUIN HETTOHUMaHUs yueOHOTO Marepuana).

OtmeTka «4» CTaBUTCS, €ClM: paboTa BBHINIOJHEHA IOJHOCTHIO, HO OOOCHOBAaHHUS IIIaroB
pelIeHnsT HEAOCTAaTOYHBI (eCM YMEHHE OOOCHOBBIBATH PACCYKICHHS HE SIBISUIOCH CIHEIMAIBHBIM
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00BEKTOM MPOBEPKH); AOMYIIEHA OJHA OIIMOKA WM JIBa-TPU HEJOYeTa B BBIKJIAJKaX, PUCYHKax,
yepTekax WiH rpadukax (€ciau 3TH BUABI paOOThl HE SIBISUIMCH CIICIIMAIBHBIM O0OBEKTOM MPOBEPKH);
BBIMTOJIHEHO 0€3 HE0UESTOB HE MEHEE V4 3aJaHui.

OtmeTka «3» CTaBHUTCS, €CIIU: JIOMYILEHbI 0oJiee OAHOM omMOKK UK OoJiee TpeX HEJ0UYETOB B
BBIKJIAZIKAX, YepTeKax WIM TpapuKax, HO Yy4aIIMHCSH BIAAEeT 00sA3aTeNbHBIMU YMEHUSMHU I10
npoBepsieMoii TeMe; 0e3 HE0UETOB BHIITOJHEHO HE MEHEE ITOJIOBUHBI PAOOTEHI.

OtmeTKka «2» CTaBUTCS, €CIU: JOMYIIEHbl CYIIECTBEHHbIE OIIMOKHM, TMOKa3aBIIME, YTO
yualiicss He BiazeeT 00s3aTelbHBIMU YMEHHUSIMHU IO JAaHHOW TeMe B MOJHOW Mepe; MPaBUIbHO
BBITIOJTHEHO MEHEE MOJIOBUHBI PaOOTHI

Otmetka «l» craBuTCs, ecnu: paboTa MoOKa3zaja IIOJHOE OTCYTCTBHE Yy Ydallerocs
00s13aTeIbHBIX 3HAHUHM U YMEHHI 10 MPOBEPIEMON TeMe WM 3HAYUTENIbHAS YacTh paOOThI BHIMOJIHEHA
HE CaMOCTOSATEIIBHO.

OIIMCAHHUE MATEPHAJIBHO-TEXHHUYECKOTI'O,
YYEBHO-METOJNYECKOI'O OBECIIEYEHUA
PABOYEN IMPOI'PAMMBI

1. HopmaruBHbie nokymeHThl: denepanpHas paboyas mporpaMma OCHOBHOTO 001Iero oOpa3oBaHMs
o

maTteMaTHke, [nanupyemble pe3ynbTaThl OCBOCHHUS MPOTrPaMMBbl OCHOBHOTO OOIIEro oOpa3oBaHus 10O
MaTeMaTHKe.

2. H.A.Bunenkun, B.M.)XKoxoB, A.C.Yecnokos, C.W.IIBapudypn. Maremaruka. 5 knacc. ba3obrit
YpOBEHb. YUEOHUK B JIBYX YacTsiX. 3-¢ W3aanue, nepepadborannoe. Mockaa, «lIpocsemienuey, 2023.
3. H.A.Bunenkun, B.M.)KoxoB, A.C.Yecnokos, C.W.IIBapudypn. Maremaruka. 6 knacc. ba3obrit
ypOBeHb.  YUeOHMK B  JABYX  4YacTiaX. 3-¢  wW3JaHue, nepepabotaHHoe.  MoOCKBa,
4. Maxapsrues F0.H., Munatok H.I'., Hemkos K.H., CyBoposa C.b. Anre6pa. YuebHuk s 7 kinacca.
bazoBeiii  ypoBeHb. 15-¢ wm3manme, mnepepadotanHoe. MockBa, «lIpocBemenue», 2023
5. MakapsraeB FO.H., Munaiok H.I'., Hemkos K.H., CyBopoBa C.b. Anre6pa. YueOHuk aiis 8 kiacca.
bazoBsiii ypoBeHs. 16-¢ uznanue, nepepaboranHoe. Mocksa, «IIpocBemenuey, 2023

6. MaxkapsrueB FO.H., Munaiok H.I'., Hemkos K.H., CyBopoBa C.b. Anre6pa. YueOHuk ais 8 kiacca.
bazoBeiii ypoBeHs. 15-¢ uznanue, nepepadoranHoe. Mocksa, «IIpocsemenne», 2023 Artanacsa JI.C.,
ByryzoB B.®. u np. 'eomerpusa. Yuebnuk s 7-9 knaccoB. ba3oBblii ypoBeHb. 14-e u3nanwue,
nepepadbotanHoe. Mocksa, «IIpocsemienue», 2023

7. JLIL.ITonoBa. IToypouHble pa3paboTKu 1Mo MaTeMaruke K yueOHomy komruiekT H.S Bunenkuna,5
knacc.Mockaa, «Bakoy, 2009
8. U.P.Briconxkuii, JI.O.Pocnosa, JI.B.Ky3neunosa, B.A.CmupnoB, A.B.XauatypsH. MaremaTuka.
OI'D. TumoBble BapraHTHI YK3aMEHAITMOHHBIX 3afaHuil. MockBa, «Jk3amen», 2024 A.A.Ilpokodnes,
E.A.Pa3unkoBa. Marematuka. OCHOBHOM rocy1apCTBEHHBIN 3k3aMeH. MockBa. «/IHTEIEKT-LIEHTPY,
2024

9. KnmaccHas nocka ¢ Ha0OpOM IBETHBIX MEITKOB U MAaTHUTOB TSI KPETIJICHHSI TaOJIHII.
10.JleMOHCTpallMOHHbIE HM3MEPUTETIbHbIE HMHCTPYMEHTBHI U MpPHUCIOCOOTeHHs (pa3MEUYeHHblE U
HEpa3MeUeHHbIC TUHEHKH, IUPKYIIU, TPAHCIIOPTUPHI, HA0OPHI YTOIHHUKOB, MEPKH).

11. /leMOHCTpallMOHHBIE TOCOOUSI JUISI U3YUYEHUS T€OMETPUYECKUX (DUTYp: MOJETN F€OMETPHUECKUX
duryp

12. KoMIIIeKT /utst MOJIeTMpOBaHus (IIBETHAsI Oymara, KapTOH, KJIeH, HOKHUIIBI).

Pecypcor Hnmepnem:

DnekTpoHHas 0aza JaHHBIX IS CO3JaHUS TEMATHUYECKUX U UTOTOBBIX PA3HOYPOBHEBBIX TPEHUPOBOY-
HBIX ¥ MPOBEPOYHBIX MAaTEPHUAJIOB JIJIsl OpraHu3anuu GpoHTAIbHONW HHANBUIYATIbHON pabOTHI.
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1. http://fcior.edu.ru/ deaepanpHblii EHTP HHOPMAITMOHHO-00pa30BATEIBHBIX PECYPCOB.

2. http://school-collection.edu.ru/ Enunas xomrekmus 1iudpoBbIXx 00pa30BaTeIbHBIX PECYPCOB.

3. http://www.ug.ru/ - Odunmaneueni caiit "Yumrenbckoil razersl”. Ha caiite mnpenacTaBieHbI
HOBOCTH O0pa30BaHMs, PACCMATPUBAIOTCS BOIPOCHI BOCIIMTAHUS, COIMAIBLHOW 3alIUTHI, METOIUKU
o0y4yeHus

4. http://pedsovet.org/ - Bcepoccuiickuiit MHTEPHET-TIEICOBET

5. http://www.1september.ru/ru/ - I'azeta "llepoe Centsi6psa" u ee npunoxenus. Mudopmanus amns
NIe1aroroB

6. http://www.it-n.ru/ - CeTb TBOPUECKUX yUUTEICH

7. http://www.fipi.ru - ©UITN

8. http://www.uchportal.ru/ - yuuTenbckuii mopran — MO HpeaMeTaM — YpPOKH, Ipe3eHTaluH,
BHEKJIacCHas paboTa, TECThI, INTAHUPOBAHHS, KOMITBIOTEPHBIC TPOrpamMM

9. http://rosolymp.ru/ - Beepoccuiickast Onumnuana MKOJIbHUKOB

10. http://www.zavuch.info/ - 3aByu-undo (Meroguueckass OMOIMOTEKA, MEeJArOru4YecKas spMapka,
CO00IIEeCTBO MEaroro, HOBOCTH. .. )

11. http://www.km-school.ru/r1/media/al.asp - Dunmknonenus Kupuina u Medoaust

12. https://sochisirius.ru/ - 00pa3oBaTeIIbHBII HEHTP «Cupuycy»
13.  https://sferum.ru/?p=start — Oe3omacHoe TPOCTPAHCTBO I Yy4eObl H  OOIICHHUS.
14. http://mondnr.ru/ - MunucrepcTBo obpazoBanus u Hayku [IHP..

KoMIieKT 4YepTeXHbIX HMHCTPYMEHTOB (KJIAcCCHBIX M Pa3daTOUYHBIX): JIMHEWKA, TPaHCIOPTHD,
yroasHuK (30°, 60°, 90°), yronbuauk (45°, 90°), UMpPKYIIb.
KoMIIIeKThI MIaHUMETPUYECKUX B CTEPEOMETPHUECKHUX TEJ (JIEMOHCTPAITMOHHBIX M Pa3AaTOYHBIX ).

KAJIEHJAPHO-TEMATHUYECKOE (IIOYPOYHOE) INTAHUPOBAHUE
pa3pabaThIBaeTCs €XKETOIHO YuuTeneM u siBisiercs [Ipunoxennem Nel k pabodeit mporpamme
npeaMeTa MaTeMaTHKA.
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