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Pabouas mporpamma no yueOHOMYy mpenmety «MaTemaTtuka» (majnee COOTBETCTBEHHO -
nporpaMMa Io MaTeéMaTHKe, MaTeMaTHKa) BKJIIOYAET MOSICHUTENBHYIO 3alMCKY, COAEpKaHHUE
0o0y4eHHUs, TUIAHUPYEMBbIE PE3YJIbTaThl OCBOCHMS MPOrpaMMbl N0 MATEMATHUKE, TEMAaTUYECKOE
IUTAHUPOBAHUE.

IMNOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo maTtemaTuke [Uisi oOydarommxcs 5-9 KiaccoB pa3paboTaHa Ha OCHOBE
®OI'OC O0O0. B nporpammMe o MaTreMaTUKE YYTEHbI UJIEHU U MOJ0xKeHus: KoHnenuuu pa3BuTus
MaTeMaTrudeckoro oobpasoanus B Poccuiickoit Deaeparuu.

[IpenmMeToM MaTeMaTHUKH SIBISIIOTCS (PyHIaMEHTAJbHBIE CTPYKTYPbl HAIIEr0 MHpa -
MPOCTPAHCTBEHHBIE ()OPMBI M KOJMYECTBEHHbBIE OTHOIIECHHUS (OT MPOCTEHIINX, YCBAUBAEMBIX B
HEMOCPEACTBEHHOM OIBITE, IO IOCTATOYHO CIIOKHBIX, HEOOXOAUMBIX JIJISl Pa3BUTHSI HAYYHBIX U
NPUKIAIHBIX WAeH). Maremarnueckue 3HAHHUS O0O0ECIEeYMBAIOT TOHUMAaHHE MPUHIIUIIOB
YCTPOWCTBA M UCIOJIb30BAHHUSI COBPEMEHHOMW TEXHUKH, BOCHPUITHE U HWHTEPIPETALHUIO
COILIMANIbHOM, SKOHOMHYECKOW, TMOTUTHYECKON HMH(OpMAIK, Jal0T BO3MOXKHOCThH BBITOTHAThH
pacy€Thl U COCTABISATH AIITOPUTMBI, HAXOAUTH U MPUMEHATH (POPMYIIbI, BIAJIETh MPAKTUYECKUMHU
npuéMamMl  TE€OMETPUYECKMX  HW3MEPEeHUH ©  TOCTPOEHWH, 4YuTaTh  HMH(OpPMAIHIO,
NPEJICTABICHHYIO B BUE TaOJHII, TUarpaMM U TpaduKoB, KHUTh B YCIOBHIX HEOTPEIEIEHHOCTH
Y TIOHUMATh BEPOSITHOCTHBIN XapakTep cIydyaiHbIX COOBITHIA.

N3yuenrne MmaremMaTuku GOpMUPYET y 00yUaIOIMIMUXCA MATEMATHYECKUM CTUIIb MBITIUICHHUS,
MIPOSIBJISIOIIUICS B OMPENeNEHHBIX YMCTBEHHBIX HaBbIKax. OOyuarommuecs OCBauBalOT TaKHe
npUEMBI U1 METOJAbl MBIIUICHUS, KaK MHIYKIHUS W JOeAyKIus, 0000IIeHne U KOHKpeTHU3aIus,
aHaJu3 U CUHTE3, KiIaccuuKaIus U cucTeMaTu3alus, abctparupoanre u aHajaorus. OObeKThI
MaTeMaTHYECKUX YMO3aKIIOUEHUH, MpaBuiia MX KOHCTPYHUPOBAHUS PACKPHIBAIOT MEXAHU3M
JIOTUYECKUX MOCTPOEHUH, CIIOCOOCTBYIOT BBIPAOOTKE YMEHUSI (OPMYJIUPOBATh, 0OOCHOBBIBAThH
U JIOKa3blBaTh CYXXJEHUS, TEM CaMbiM pa3BUBAIOT JIOTUYECKOE MbIlUIeHUEe. M3yueHue
MaTeMaThKu obecredynBaeT (HOPMUPOBAHUE AJTOPUTMUUYECKOM KOMIOHEHTHI MBIIUICHUS H
BOCITUTAaHUE YMEHHU JI€MCTBOBATH 10 3aJJaHHBIM aJTOPUTMaM, COBEPIIEHCTBOBATH U3BECTHBIC U
KOHCTPYHpPOBaTh HOBBIE. B mpoliecce perieHus 3agad - OCHOBOM yueOHOU HESITENIHbHOCTH Ha
ypOKax MaTeMaTUKH - PA3BUBAIOTCS TBOPYECKAS M MPUKIIATHASI CTOPOHBI MBIIIJICHUS.

OOyuenne wmaTeMaTuke Aa€T BO3MOXKHOCTh pa3BUBaTh Yy OOYYAIOIIUXCA TOYHYIO,
paroHaIbHYI0 ¥ HHPOPMATUBHYIO PeUb, YMEHHE OTOMPATh HAaNOOJIee MOIXOISIINE S3bIKOBBIC,
CUMBOJIMYECKHE, TpaQuUecKre CpeACTBa [UIsl BBIPAXKEHUS CYXKIEHUH W HalJISIHOTO WX
MpeACTaBICHUS.

[Tpu M3ydeHnr MaTeMaTUKH OCYIIECTBISETCS 00IIee 3HAKOMCTBO C METOJIaMU TTO3HAHUS
JNEUCTBUTENIBHOCTH, MPEACTABICHUAMH O MPEAMETE U METOJAaX MaTeMaTHKU, UX OTIUYUU OT
METOJIOB JIPYTUX ECTECTBEHHBIX W TYMAaHUTAPHBIX HAyK, 00 OCOOEHHOCTSX NPUMEHCHHUS
MaTEMAaTHUKH JUIsl pEIICHHs] HAyYHbIX U MPUKIQJIHBIX 3a]1a4.

[IpuopureTHbiMH LIEIAMHU OOYUEHUSI MaTeMAaTHKE B 5-9 Kiaccax sBISIOTCS:

dbopMupoBaHHEe  LEHTPAIBHBIX MAaTEMaTHYECKUX  MMOHATHH  (YUCIIO, BEJIMYUHA,
reoMeTpudeckas Qurypa, TEpeMEHHas, BEpPOSATHOCTh, (QYHKIHUSA), OOECICUNBAIOIINX



IPEEMCTBEHHOCTD U NIEPCIIEKTUBHOCTh MATEMATUYECKOTO 00pa30BaHusl 00Y4ArOIINXCS;

NOJIBEJIEHNE 00YyYaroIMXcs Ha JTOCTYITHOM JJI1 HUX YPOBHE K OCO3HAHHIO B3aHMOCBS3U
MaTEMaTUKU U OKPYXKAIOIIEro MUpa, MOHUMAaHWE MAaTEMaTUKH KaK 4acTU OOIIEW KyJIbTypbl
YeJI0BEUECTBa;

pa3BUTHE  WHTEUIEKTYaJbHBIX M  TBOPYECKHMX  CIIOCOOHOCTEM  oOywarommxcs,
MO3HABATEIbHOM AKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHHM, KPUTUYHOCTH MBILIIEHUSA,
MHTEpeCca K U3yUYCHUIO MaTEMATHUKU;

dbopMupoBaHue QYHKIIMOHATLHON MaTeMaTUYECKON TPaMOTHOCTH: YMEHUS
pacno3HaBaTh MPOSBICHUS MAaTEMaTUYECKUX TOHATUNA, OOBEKTOB W 3aKOHOMEPHOCTEH B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX W MPU U3YUYEHUU JIPYTUX Y4E€OHBIX MPEIMETOB, NPOSBICHUS
3aBHCHMOCTEH M 3aKOHOMEpPHOCTEH, (hOpMyIUpOBaTh MX Ha SI3bIKE MAaTEMAaTHKH U CO37aBaTh
MaTeMaTH4YE€CKHE MOJENH, NPUMEHSITh OCBOCHHBIM MaTeMaTHYECKHUIl ammapaT JUisl pelieHHs
IPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOTYyYEHHBIE PE3YIbTAThI.

OCHOBHBIE JIMHUU COAEP’KAHMS NPOrpamMMbl IO MaremaTuke B 5-9 kiaccax: «YHwucna u
BBIUHCIIEHUS», «AnreOpay («Anredpanyeckue BbIpaXKEHUS», «YpaBHEHUS U HEPABEHCTBAY),
«Dynkuun», «leomerpusi» («I'eomerpuyeckue ¢GuUrypsl M HuX CBOMCTBa», «l3mepenue
FEOMETPUYECKUX BEJIMUYUH»), «BeposSTHOCTE M cratucTtuka». JlaHHBIE JUHUM DPA3BUBAIOTCS
napajuieNibHO, KaX/lasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJJHAKO HE HE3aBUCUMO OJTHA
OT JPYTOM, a B TECHOM KOHTAKTE€ U B3aWUMOJECHCTBUM.

CopepxaHue TpOrpaMMbl IO MaTe€MaTUKe, paclpeaeNéHHOe MO TojaM OOydeHHs,
CTPYKTYPUPOBAHO TaKUM OOpa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIIUITHAIBHBIM BOIPOCAM
oOyuaromuecs o0paliaiuch HEOAHOKPATHO, YTOOBI OBJIAZICHE MAaTEMAaTUUECKUMU MTOHSATUSAMU U
HaBbIKAMU OCYILIECTBISIIOCH MOCJIEN0BAaTENbHO U MOCTYHATENIbHO, ¢ COOMI0IEHUEM MPUHIUIIA
IIPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKIIOYAJINCh B OOIIYI0 CHCTEMY MAaT€MaTUYECKUX
MpeACTaBICHUN O0yJarOUIUXCsl, pacupsis U yriryossis e€, 00pa3ysi MpoOYHbIe MHOKECTBEHHBIC
CBS3HU.

B cootBerctBun ¢ ®I'OC OOO wmatemaTnka sBiseTcsl 00sA3aTeNbHBIM YYEOHBIM
OpeMETOM Ha YpPOBHE OCHOBHOro obOimero ooOpasoBanusa. B 5-9 kiaccax maremaTuka
TPAIUIIMOHHO H3Yy4YaeTCcsl B paMKax CIEIYIOIUX y4eOHbIX KypcoB: B 5-6 Kiaccax - Kypca
«Maremarukay, B 7-9 kiaccax - KypcoB «Anredpay (BKIII04ast 3JIeMEHThI CTATUCTUKH U TEOPUH
BeposiTHOCcTel) U «l'eomerpusi». IIporpammoil Mo maTeMaTUKe BBOAUTCS CaMOCTOSITEIIbHBIN
y4eOHBIN Kypc «BeposTHOCTh U CTaTUCTUKAY.

OOmiee 4YMCIO YacOB, PEKOMEHAOBAHHBIX I M3Y4YeHHS MAaTeMAaTUKU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, - 952 yaca: B 5 kiacce - 170 gacoB (5 4acoB B HeJeN0), B 6
kiacce - 170 gacoB (5 yacoB B Henento), B 7 kiacce - 204 gaca (6 yacoB B HeJlen0), B 8 Kiacce -
204 gaca (6 yacoB B HeJieN0), B 9 kinacce - 204 yaca (6 4acoB B HEJIEIIIO).



IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI ITO
MATEMATHKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

I/ISYIIGHI/IG MAaTCMaTuK Ha YPOBHC OCHOBHOI'O O6H.I€FO O6p330BaHI/IH HaIIPaBJICHO Ha
JOCTHIKXCHHUC OGY‘I&IOH.II/IMI/ICH JJMYHOCTHBIX, MCTAIIPCIAMCETHBIX 141 MPCAMCETHBIX
O6pa3OBaTeJ'H>HBIX PE3YJIILTATOB OCBOCHHA yqe6Horo npcameTa.

JIMYHOCTHBIE PE3YJIBTATBI
JInunocTHBIE pe3yabTaThl OCBOCHUS IIPOrPaMMBbI 110 MATEMATUKE XAPAKTEPU3YIOTCS:

1) maTpuoTHYecKoe BOCIIUTAHUE:

MPOSIBIICHUEM HWHTEpPECa K MPONUIOMY M HACTOSIIEMY POCCUUCKOM MATEMATHKH,
LHEHHOCTHBIM OTHOILICHUEM K JOCTHKECHHSIM POCCUHUCKUX MAaTEMAaTUKOB M POCCUKCKON
MaTeMaTUYECKOM IIKOJIbI, K UCIIOJIBb30BAHUIO ITUX JTOCTUKEHUH B IPYTUX HAYKaxX U MPUKIIAIHBIX

chepax;

2) TpaKIaHCKoe W JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO OO0S3aHHOCTEW TpakJaHWHA W peaju3allid ero Ipas,
NpEJICTaBICHUEM O MaTeMaTHUYeCKHX OCHOBaX (DYHKIIMOHHUPOBAHMS PA3NIUYHBIX CTPYKTYP,
SIBIIGHUH, TIPOIEAYp TPakIAaHCKOTO 00IecTBa (HalpuMmep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO 3TUUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JIOCTHIKEHUM
HayKH, OCO3HAaHUEM Ba)KHOCTH MOPAJIbHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUYEHOTO;

3) TpynoBoe BocHUTAHUE:

YCTAHOBKOW Ha AKTHBHOE YyYacTHEC B PEIICHUH MPAKTUYECKUX 3a7ad MATeMATHIECKOU
HAIPaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMAaTHYECKOT0 00pa30BaHUsI Ha MPOTSHKEHUU BCEi
’KU3HU [UTS YCTIEIIHON MPO(ECCHOHATBHOM AeITSIFHOCTH U PA3BUTHEM HEOOXOIMMBIX YMEHHIA,
OCO3HAaHHBIM BBIOOPOM M TIOCTPOCHHEM HWHIMBHIYAIbHON TpPAaeKTOpUH OOpa3oBaHHs U
’KM3HEHHBIX [UIAHOB C YYETOM JINYHBIX HHTEPECOB M OOIECTBEHHBIX MOTPEOHOCTEI;

4) scTreTMYecKoe BOCIIUTAHUE:

CIOCOOHOCTBIO K OMOIMOHAILHOMY M 3CTETHYECKOMY BOCIPHITHIO MaTEMAaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, PacCyKICHUH, YMEHHIO BUIETh MAaTEMATHIECKAE 3aKOHOMEPHOCTH
B CKYCCTBE;

5) HEeHHOCTH HAYYHOIO MO3HAHMSA:

OpHEHTAIMEN B JEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX IPEACTaBICHHN 00
OCHOBHBIX 3aKOHOMEDPHOCTSIX Pa3BHTHs 4YeIOBEKa, NPUPOALI M OOMIECTBA, IMOHHMAaHHEM
MaTeMaTHYECKON HayKW Kak c(epbl YeTOBEUECKON MEATETBHOCTH, ATANOB € pa3BUTHA U
3HAYMMOCTH ISl Pa3BUTHS [IMBUJIM3ALINH, OBJIaICHHEM SI3bIKOM MaTEMATUKKA M MaTEMaTHIECKOM
KYJIbTYPO# KaK CPeICTBOM ITO3HAHUS MHpa,



OBJIaACHHUCM HpOCTCfII.HHMPI HaBbIKaMH I/ICC.]'IeI[OBaTeJ'IBCKOI\/’I JACATCIBHOCTU,

6) ¢usmyeckoe BocnuTanue, POPMUPOBAHHE KYJIbTYPhI 310POBbSI H YMOIHOHAIBHOI0
0J1aronoJyunsi:

TOTOBHOCTBHIO MPUMEHATh MaTeMaTHYECKHE 3HAHUS B HMHTEpecax CBOEro 370pPOBbS,
BEJICHUSI 3/I0POBOT0 00pa3a KU3HU (310pOBOE NMUTaHKE, COATaHCUPOBAHHBIA PEKUM 3aHITUH U
OTIIbIXa, peryispHas (u3nYeckas aKTHBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBIKA PEQIICKCHUH,
NPU3HAHUEM CBOETO MPaBa Ha OIMIMOKY M TAKOTO K€ IIpaBa Ipyroro 4ejoBeKa;

7) IKO0JIOTHYECKOe BOCIUTAHHE:

OpUEHTAIlMEN Ha MPUMEHEHUE MATeMaTUYECKUX 3HAHUW JJis pelIeHUs 3ajad B 00JacTu
COXPAHHOCTU OKPYXAIOUIEH Cpeibl, IUIAHUPOBAHUS MOCTYNKOB M OLIEHKH HMX BO3MOYHBIX
MOCIIEZICTBUH /Il OKPYXKAIOLIEH Cpe/ibl, 0CO3HAHUEM TI00aTbHOTO XapaKTepa SKOJIOTHYECKUX
npo0JieM U yTel UX penieHus;

8) amanTanusi K U3MEHSIOIIUMCS YCJIOBHSIM CONHMAIbHOI M MPHPOIHOIi Cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIIOBUSX HEONPEACIEHHOCTH, MTOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 NMPAKTUYECKYIO IE€ATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCA y IPYTUX
Jr0/IeH, MpUOOpeTaTh B COBMECTHOM AEATEILHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIETEHLIUU U3
OTBITA IPYTUX;

HEOOXOIMMOCTHIO B (DOPMUPOBAHUU HOBBIX 3HAHMIA, B TOM 4yucie (GOPMYIHPOBAThH UJIEH,
HOHSTHSI, TUNIOTE3bl 00 0OBEKTAX U SIBJICHUSIX, B TOM UUCJIE paHee HE MU3BECTHBIX, OCO3HABATh
ne(uIUTH COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYallMI0, BOCHPUHHUMATH CTPECCOBYIO
CUTYallI0 KaK BBI30B, TPEOYIOUIMII KOHTpMEpP, KOPPEKTUPOBATh MPUHUMAEMBIE PELIECHUS U
neicTBusl, GOpMyIUpPOBATh U OLEHUBATh PUCKU U MOCIEACTBHS, OPMUPOBATH ONBIT.

METAINIPEJIMETHBIE PE3YJIbTATBI

B pesynbrare OCcBOGHHS TporpaMMbl IO MaT€MaTHKE Ha yYpOBHE OCHOBHOT'O OOIIETO
oOpazoBanusi y oOydaromierocst OyayT copMHUpOBaHBI MeETaNpeaMETHBIE pEe3YIbTaThl,
XapaKTepU3YIOIIUECS  OBJIAJICHUEM YHHUBEPCAJIbHBIMU  IMO3HABATEIbHBIMU  JICUCTBUSIMU,
YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU JICMCTBUSIMHU W YHHBEPCAJIbHBIMU PETYJISTUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTeIbHbIE YHUBEPCAJbHBbIE YUeOHbIE 1eCTBUS
ba3oBbIe JJornuyeckue aeicTBUA:

BBISIBIIAITH U XapaKTEPU30BaTh CYIIECCTBEHHBIC MPHU3HAKKH MaTEMaTUYECKHUX OOBEKTOB,
MOHATUN, OTHOIICHWH MEXAYy TMOHATUIMH, (OPMYIUPOBATh OMNPEACICHUS TOHSATHUH,
YCTaHABIIMBATh CYIIECTBCHHBIM MpPHU3HAK KiIacCU(UKAIMKA, OCHOBAHUS i OOOOIICHUS W
CpPaBHEHUS, KPUTEPUHU MPOBOIUMOTO aHAIIN3A;

BOCIIPUHUMATh, (POPMYITHPOBATH U MPEOOPA30OBHIBATH CYKACHUS: YTBEPAUTEIHHBIC
¥ OTpULIATENIbHbIC, EAUMHUYHBIC, YACTHBIE M O0IIKE, YCIOBHBIC;

BBISIBJIITh MaTeMAaTHYECKHE 3aKOHOMEPHOCTHU, B3aMMOCBSI3M U MPOTUBOpPEUHUs B (paKTax,



JAHHBIX, HAOJIONEHUSAX M YTBEPKACHMSX, MpeularaTb KPUTEPUU JUIsl  BBISBICHUS
3aKOHOMEPHOCTEW U POTUBOPEUMIL;

JielaTh BBIBOABI C MCIOJIB30BAHWEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKIYEHUH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

pa3dupaTh J10Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKIACHUM (IpsMble U OT IPOTHBHOIO),
IPOBOJIUTh  CAMOCTOATENIBHO HECJIOXKHBIE JOKa3aTeJbCTBA MaTeMaTH4YeCKUX (aKTOB,
BBICTpaMBaTh apryMEHTALUIO, I[PUBOJUTH TMPUMEPHl M KOHTPIPUMEPHl, OOOCHOBBIBATH
COOCTBEHHBIE PACCYXACHHUS;

BbIOMpATh crnoco0 pemeHuss ydeOHOM 3anauu (CpaBHUBaThb HECKOJBKO BapHAHTOB
pelieHus, BbIOMpaTh HauOoyiee MOAXOASIIIMA € YYETOM CaMOCTOSITENIBHO BBIIEJIEHHBIX
KPUTEPUEB).

ba3oBble nccienoBaTeIbLCKHeE JeiCTBUA .

HCIIOJIb30BaTh BOMPOCHI KaK UCCIICIOBATEIILCKUN HHCTPYMEHT MTO3HAHUS, (DOPMYITUPOBATH
BONPOCHI, (PUKCUPYIOITUE MPOTHBOPEYHE, TPOOIEMY, CAMOCTOSTEIIBHO YCTAHABIIUBATh HCKOMOE
U JTaHHOE, OPMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TO3UIUIO, MHEHUE;

MPOBOJAUTh II0 CaMOCTOSATEIBHO COCTABJACHHOMY IIIaHY HECIOXKHBIA SKCIIEPUMEHT,
HEOOJIBIIIOE MCCIICIOBAaHUE TI0 YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEX 1y CO00ii;

CaMOCTOATENHHO (hOPMYIUPOBATH OOOOIICHHS W BBIBOABI IO pe3yJbTaTaM IMPOBEAEHHOTO
HAOJTI0JICHHSI, UCCIICIOBaHU, OIICHUBATh JJOCTOBEPHOCTH IMOJIYyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U
0000111eHHI;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIIBUTAThH MPEATIOI0KEHUS O
€r0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

PabGora ¢ undgopmanueii:

BBISIBJISTh HEJOCTATOYHOCTh W M30BITOYHOCTH MH(OPMAIINH, TAaHHBIX,
HEOOXOIUMBIX IS PEIICHHS 3a1a4H;

BBIOMpATh,  aHAJIM3UPOBATH, CUCTEMAaTU3UPOBATh U HHTEPIIPETUPOBATH
UH(GOPMAIIUIO PA3IMYHBIX BUJOB U (POPM MpeICTaBICHHS;

BbIOMpaTh (opMy MpeAcTaBieHus WHOOPMAIMKM U WUTIOCTPUPOBATH PEIIaeMbIe 3a/1auu
CXeMaMH, TuarpaMMaMu, HHOU rpaduKoil U UX KOMOUHAIIUSAMU,

OIICHMBATh HAJE&KHOCTh MH(POPMAIMU MO KPUTEPUSM, NPEIJIOKEHHBIM YUUTETIEM WU
c(hOpMYITHPOBAHHBIM CAMOCTOSITEIILHO.

KOMMyHI/IKaTI/IBHI)Ie YHHUBEPCAJIBHBIC yqeﬁﬂme JefiCTBHUS

BOCIIPHHUMATh U (POPMYIHPOBATH CYXkJIEHUS B COOTBETCTBUHU C YCIOBHSMH U LIETSAMH OOLICHNUS, SICHO,
TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHUSA B YCTHBIX U IUCBMEHHBIX TEKCTaX, 1aBaTh MIOSICHEHUS

1o Xo4y peuicHud 3aJa4v, KOMMCHTUPOBATDb HOJ'IyLIeHHHﬁ PE3YyJIbTAT,



B Xojie 00CYXJICHHUS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIaeMOH TEMBbI, IPOOJIEMBI,
periaeMoi 3a/1auu, BbICKA3bIBATh UJCH, HAICJICHHBIC HA MOUCK PEIICHUS, COMOCTABIATH CBOU
CYXKICHHS C CYKJIEHUSIMU APYTUX YYACTHUKOB JIMajora, 0OHapyKUBaTh Pa3Iu4he U CXOACTBO
MO3UIUH, B KOPPEKTHOHN opMe HOopMyITUpOBaTh Pa3HOTIACHS, CBOU BO3PAKECHUS;

NPEJICTaBIATh Pe3yJabTaThl PEIICHUs 3aJladM, SKCIIEPUMEHTA, MCCIEIOBAaHMS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (GopMarT BBICTYIUIEHUS C Y4YETOM 3ajad MpPE3eHTAlUU |
0COOCHHOCTEH ayTUTOPUU;

MOHMMATh U UCHOJB30BATh MPEUMYIIECTBA KOMAaHAHONW U MHAUBUAYAIbHOU pabOTHI IpH
pelIeHnH y4eOHBIX MaTEMaTHUYECKUX 3a/1ay;

IPUHUMATDH 11eJIb COBMECTHOM AESITeNbHOCTH, IIAHUPOBATh OPTaHU3aIlMI0 COBMECTHOM
paboThI, pacripeensiTh BUAbI paboT, JOroOBapuBaThCs, 00CYKIaTh MPOIECC U PE3YNIHTAT PabOTHI,
0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B TPYMNNOBBIX Qopmax paboThl (00CyXaeHUs, 0OMEH MHEHHUSMU, MO3TOBbIE
HITYPMbl U JIPyTUE), BBIMIOJIHATH CBOIO YacTh pa0OOThI U KOOPJIWHUPOBATH CBOM JICUCTBUS C
IPYTUMHU YJi€HaMH KOMAaH]IbI, OIIEHHMBAaTh KAa4eCTBO CBOEro0 BKJIaJa B OOIIMI MPOAYKT IO
KpUTEPUSIM, CPOPMYITUPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBHUSI.

PeryasiTuBHbIC YHUBeEpPCAJbHBbIC YUeOHbIE 1eHCTBUS
Camoopranuszanus:

CaMOCTOSITEILHO COCTABJIATH IJIaH, JITOPUTM pELIeHHs 3a/1a4M (WM €ro 4acTh), BRIOUpaTh
crnocod peuieHUss ¢ Y4YETOM HMEIOIIMXCS PECYpcOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEeHTHpPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHUH ¢ y4€TOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb:

BIIQJIETh CIOCOOAMH CaMOIPOBEPKHU, CaAMOKOHTPOJIS TMpOIeccCa M pe3ybTaTa pPEIIeHUs
MaTeMaTH4YeCKOM 3a/1auu;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NpPH PEIICHUWU 3aJladyd, BHOCHUTH
KOPPEKTHUBBl B JEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB, HAWJICHHBIX OIIHUOOK,
BBISIBIICHHBIX TPYJIHOCTEN;

OLIEHUBAaTh COOTBETCTBUE PE€3yJIbTaTa JEATEIbHOCTU IOCTABICHHOW LIEJM U YCIIOBUSIM,
OOBSICHSATH MPUYUHBI JOCTUKEHUS WM HEIOCTIXKEHUS 1IENTH, HAaXOAUTh OIIMOKY, 1aBaTh OIICHKY
MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

IIpenmeTHbIE pe3ynbTaThl OCBOEHUS MPOTPaMMBbI IO MaTEMATUKE IPEICTABIEHBI 110 TOaM
o0y4yeHHsI B CIEIYIOIIMX pa3fesiaX MPorpaMMbl B paMKaX OTIENbHBIX y4eOHBIX KypcoB: B 5-6
KjJaccax - Kypca «MaremaTtukay, B 7-9 Kimaccax - KypcoB «Anrebpay, «I'eomerpus»,
«BeposATHOCTb U CTaTUCTUKA»



PABOYAS NIPOI'PAMMA YYEBHOI'O KYPCA «MATEMATHUKA>» B 5-6
KJIACCAX

MHNOACHUTEJIBHAS 3AIINCKA

[IpuoputeTHBIMU LIEISIMU O0YUEHHUS MaTeMaTUKe B 5-6 Kilaccax sIBISIOTCS: MPOJIOJIKEHUE
(dbopMUpOBaHUS OCHOBHBIX MaTeMaTUYECKUX MOHATUN (UMCIT0, BETMYMHA, TE€OMETpUYeCcKas
¢durypa), obecrneynBaroIuX MPEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUYECKOTO
oOpa3zoBaHus 00y4aIOIINXCS,

pa3BUTHE  HWHTEUIEKTYaJIbHBIX M  TBOPYECKMX  CIOCOOHOCTEH  0Oydarommxcs,
MO3HABATEIbHOW AaKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHHM, MHTEpeca K HU3YyYEHUIO
MaTEeMaTUKU;

noJiBe/ieHne 00yJaronMxcs Ha TOCTYITHOM I HUX YPOBHE K OCO3HAHUIO B3aMMOCBS3U
MaTEMaTUKU U OKPYKAIOLIETO MUPA;

dbopmupoBaHue (PYyHKIIMOHATLHON MaTeMaTUYECKON TPaMOTHOCTH: yYMEHHUS
pacro3HaBaTh MaTeMaTUYECKHE OOBEKTbl B pPEaJbHBIX >KU3HEHHBIX CUTYaIUsX, MPUMEHSTh
OCBOCHHBIE YMEHHS ISl PELIeHHUs MPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4, MHTEPIPETUPOBATH
MOJIYYE€HHBIE Pe3yIbTaThl U OLICHUBATH UX HA COOTBETCTBUE MPAKTUYECKONW CUTYAIIHH.

OcHOBHBIC JIMHUU COZECpXKAHUS Kypca MaTeMaTHUKU B 5-6 Kilaccax - apudmeTHdeckas u
reoMeTpuyueckas, KoTopble Pa3BUBAIOTCS MapajuIeTbHO, KaK/1asi B COOTBETCTBUU ¢ COOCTBEHHOM
JIOTUKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JIPYroi, a B TECHOM KOHTaKT€ W B3aHMO/ICHCTBUU.
Taxoke B Kypce MaTeMaTHKH MPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMH aJireOpbl U ONucaTeIbHON
CTaTUCTHKH.

W3ydenue apudmeTndeckoro marepuaia HaAuMHAETCS CO CUCTEMAaTH3allMM M Pa3BUTHUS
3HaHUN O HATYPAJbHBIX YHCIAX, MMOJYYEHHBIX HAa YpPOBHE HA4aJbHOIO OOIIEro obopa3zoBaHMUS.
[Ipy >TOM COBEpIICHCTBOBAaHHE BBIYUCIUTEIBHON TEXHUKA U (OPMHPOBAHHE HOBBIX
TEOPETHUECKUX 3HAHUI COUETACTCs] C Pa3BUTUEM BBIYMCIUTENIBHON KYJIbTYpHl, B YACTHOCTHU C
o0y4yeHHeM MPOCTEUIINM IpuéMaM MPUKUIKH U OIIEHKH Pe3yJIbTaTOB BhIYMCICHUN. M3ydeHue
HaTYpaJIbHBIX YHCEN MPOJ0IDKAETCS B 6 Kilacce 3HAKOMCTBOM C Ha4aJIbHBIMU MOHATUSMU TEOPUHU
JeTUMOCTH.

Hagano u3ydyeHus: 0OBIKHOBEHHBIX M JIECATHUYHBIX IPOOEil OTHECEHO K S5 Kiaccy. JTo
NEPBBII 3Tall B OCBOCHUHU JpOOEH, KOrja MPOMCXOTUT 3HAKOMCTBO C OCHOBHBIMU HJESIMH,
noHATUSAMU TeMbl. [Ipu 3TOM paccMoTpeHne OOBIKHOBEHHBIX ApoOeil B MOTHOM 00BEME
MPEIIIECTBYET HU3YyUYEHHUIO JECITUYHBIX ApoOei, YTO 1enecoo0pa3HO C TOUYKU 3PEHHS JOTHKHU
W3JI0KEHHSI YUCIIOBOM JIMHUM, KOTJA TMpaBWia ACUCTBUN C ACCATUYHBIMH JIPOOSIMH MOKHO
00OCHOBaTh YK€ H3BECTHBIMH QJITOPUTMAMU BBIIIOJHEHUS JEHCTBUHA C OOBIKHOBEHHBIMU
Apo0sMu. 3HAKOMCTBO C JECATUYHBIMH JAPOOSMHU PACHIMPUT BO3MOKHOCTU JUISI TIOHUMAaHHS
00y4aroMMMHUCS TPUKIATHOTO IPUMEHEHHS HOBOW 3allMCH TPU U3yYEHUH JPYTUX MPEIMETOB U
IIPU MPAKTHYECKOM HcIonb30BaHuu. K 6 Kimaccy oTHECEH BTOPOi 3Tam B U3ydeHUU ApoOe, rie
MPOUCXOUT COBEPIICHCTBOBAHHE HABBHIKOB CPABHEHHUS U MpeoOpa3oBaHus ApoOeil, 0OCBOeHHE
HOBBIX BBIUMCIIUTENIBHBIX QJITOPUTMOB, OTTAYMBAHHE TEXHUKU BBIYMCICHHH, B TOM YHCIE
3HAYeHUW BBIPAKECHUN, COJACPKAIIUX U OOBIKHOBEHHBIC, U JIECITUYHBIE APOOHU, YCTAaHOBICHHUE
CBsI3el MEXJy HUMH, PaCCMOTpEHHE NMPUEMOB pelIeHus 3ajad Ha ApoOu. B Hauane 6 kmacca
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MIPOUCXOUT 3HAKOMCTBO C IIOHATHUEM IPOLIEHTA.

OCOOEHHOCTHIO N3YUEHUS MOJIOKUTEIBHBIX U OTPUIATENLHBIX YHCEN SBISIETCS TO, YTO OHU
TaK)K€ MOTYT paccMaTpHUBaThCsl B HECKOJIbKO 3TamoB. B 6 kiacce B Hauane HM3y4eHUS TEMbI
«IlonoxuTenbHbIE U OTPULIATENBHBIE YUCIIA» BhlAEsAeTCs noaTema «lLlenbie yncia», B paMkax
KOTOpPOl 3HAKOMCTBO C OTPULIATEIbHBIMU YHCIAMH U JACHCTBUSMHU C IOJIOKHUTEIbHBIMU U
OTPULATENIBHBIMU YHCIAMU POMCXOAUT HA OCHOBE COJIEPKATEIBHOT0 MOAX0Aa. DTO MO3BOJISET
Ha JOCTYIHOM YypOBHE IO3HAaKOMHUTh OOYyYalOIIMXCSl MPAaKTHUYECKHM CO BCEMU OCHOBHBIMHU
MOHATUSIMHU TE€MbI, B TOM YHWCJE U C MPAaBUJIAMU 3HAKOB IIPHU BBIINOJHEHUU apu(PMETHUUECKHX
nevctBuil. M3ydeHue pandoHaIbHBIX YKCENl Ha 3TOM HE 3aKOHUYHUTCA, a OyJeT MPOJAOIKEHO B
Kypce anreOpsl 7 Kiacca.

[Ipu oOydeHum pemeHHI0O TEKCTOBBIX 3amad B 5-6 Kjaccax HCIONB3YIOTCS
apudmernueckue npuémsl perienus. [Ipu orpaboTke BHIYMCINTENBHBIX HABBIKOB B 5-6 Kiaccax
paccMaTpUBaIOTCSl TEKCTOBBIE 3aJjauM CICAYIOIIMX BUAOB: 3a/1a4yd Ha JIBUKEHUE, HA YacTH, Ha
MOKYNKH, HAa pabOTy U MPOU3BOJUTEIBHOCTb, Ha MPOLEHTHI, HA OTHOIIEHUS U MPONOPLHUHU.
OOyuaroniyecs: 3HaKOMATCA ¢ IpUEMaMH peLeHUs 3a/1a4 nepedopoM BO3MOKHBIX BapUaHTOB,
y4darcs paboTaTh ¢ HHQOpMaluen, NpecTaBIeHHON B (hopMe TaOJIHIL UM TUAarpaMM.

B nporpamme yueOHOro kypca «MaremaTtuka» mOpeaycMOTpeHO (OpMHpPOBaAHUE
MPOIEAEBTUYECKUX ajreOpandeckux npejacrapieHuil. bykBa kak CHMBOJ HEKOTOPOTO 4YHMCIa B
3aBUCUMOCTH OT MaTEMaTHYECKOr0 KOHTEKCTa BBOJUTCS MOCTENEHHO. bykBeHHas cHMBOJIMKA
HIMPOKO MCHOJB3YETCsl MPEkJe BCEro JUisl 3alucu OOUIMX YTBEPXKIEHUH U NpPEIJIOKEHUH,
(GbopMyI1, B YaCTHOCTH JIJIsl BBIYMCIIEHUSI T€OMETPUUYECKUX BEJIMYMH, B KAUECTBE «3aMECTUTEIIS
qucla.

B nporpamme yueGHOro kypca «Martemartuka» NpeACTaBlI€HA HArJISAHAs T€OMETpUs,
HampaBJICHHas Ha pa3BUTHE OOPa3HOTO MBILIUIEHUS, MPOCTPAHCTBEHHOTO BOOOpa)XKEHUS,
M300pa3UTENIbHbIX YMEHUHA. OTO BaXHBIA OSTall B M3YYEHUM TE€OMETPUH, KOTOPBIH
OCYIIECTBJIIETCA Ha HAarJIAHO-NPAKTUYECKOM YPOBHE, OIMPAETCs Ha HarjIsAHO-00pa3Hoe
MBbIIIJIEHHE oOyJaromuxcs. bonpmas poiab OTBOAUTCS MPAKTHUECKOW AESITEIbHOCTH, OIBITY,
AKCIIEPUMEHTY, MojenupoBanuio. OOydaronyecs: 3HaKOMATCSL ¢ TEOMETPUUYECKUMU (Urypamu
Ha IUIOCKOCTH U B POCTPAHCTBE, C UX MPOCTEUIIUMU KOHPUTYpaIUSIMU, y4aTcs U300pakaTh UX
Ha HEJIMHOBaHHOM U KJIeT4aTou Oymare, paccMaTpUBalOT UX MPOCTENIMe CBOMCTBA. B mporiecce
W3YYEeHHMs HaIJISIIHOM T€OMETPUU 3HAHMSI, MTOJTyYeHHbIE 00YyYaloIUMHUCS Ha YPOBHE HAYAJIbHOTO
oOuiero oOpa3zoBaHusl, CUCTEMATU3UPYIOTCS U PACILIUPSIOTCA.

CornacHo yuyeOHOMY MaHy B 5-6 Kiaccax H3ydaeTcsi MHTETPUPOBAHHBIM IpeaMer
«Matematuka», KOTOPbIM BKIIIOYaeT apu(pPMETUUECKUI MaTepranl U HariasAHYyI0 T€OMETPHIO, a
TaKXe MPOINEIEeBTUUYECKUE CBEJCHMS U3 aJreOphl, SIEMEHTHI JIOTMKH M Hayajla OMKMCaTelbHON
CTaTUCTUKH.

OO6miee yucia0 4acoB, PEKOMEHIOBAHHBIX JJIsi M3YYCHHUS MaTeMaTukH, - 340 gacoB: B 5
kiacce - 170 gacoB (5 yacoB B Hefeno), B 6 kiacce - 170 gacoB (5 4acoB B HEAEIIO).

COILEPKAHUE OBYYEHUA 5

KJIACC

HartypanbHble yncia U HYJIb
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HatypansHoe uucno. Pan nHatypanbabix uncen. Yucno 0. M300paxeHne HaTypalbHBIX
Yyucesl TOYKaMU Ha KOOPJIMHATHOMN (UHCIIOBOM) MIPSIMOM.

[To3unmonnas cucreMa cuucieHusd. Pumckas Hymepanus Kak IpUMEp HENO3ULIMOHHOMN
CUCTEMBI CUMCIICHU. JlecaTuIHas CUCTEMA CUNUCIICHHUS.

CpaBHeHUE HATypaJbHBIX YHCEJ, CPABHEHHE HATypaibHBIX uucen ¢ HylaéM. CrnocoObl
cpaBHeHMs1. OKpYIJIEHHE HATypalbHBIX YHUCEI.

CrnoxxeHue HaTypalbHBIX YHCEN, CBOMCTBO HYJS NpPU CJIOXKEHUU. BplunTaHue Kak
neiicTBue, 0OpaTHOE CI0KEHUI0. Y MHOKEHHE HAaTypaJIbHbIX YHUCEN, CBOICTBA HYJIS U €IMHULIBI
npu ymMHOXeHHH. [leneHue kak IeHCcTBHE, 0OpaTHOEe YMHOXEHHIO. KOMIIOHEHTHI AelcTBUH,
CBsA3b Mex 1y HUMU. [IpoBepka pe3ynbraTa apupmerndyeckoro aectsus. [lepemecturensHoe u
coueTaTeIbHOE CBOMCTBA (3aKOHBI) CIOKEHUSI M YMHOXXEHHsI, paclpeleuTeIbHOEe CBONCTBO
(3aKOH) YMHO>KECHHSI.

Hcnonb3oBanre OykB Juisi 0003HAUYEHHs HEU3BECTHOTO KOMIIOHEHTA M 3alMCH CBOWCTB
apupMeTHUIECKUX JICHCTBUH.

Jlenutenu u KpaTHbIE YKCIIa, pa3IoKEHUe Ha MHOXUTEIU. [IpocThie U cocTaBHbIE YMCTA.
[Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTkoM.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTejleM. 3alucCh 4YMCIAa B BUAE CYMMbl pa3psIHBIX
cllaraeMbiXx.

UucnoBoe BblpakeHUE. BbIUMCIEHUE 3HAYEHUW YHUCIOBBIX BBIPAXKEHUH, TIOPAIOK
BBINIOJIHEHUSI  AeiicTBUid. Mcronb30BaHWE TpU  BBIYUCICHUSX IEPEMECTUTEIBHOTO U
COUYETATEIBHOIO CBOMCTB (3aKOHOB) CIIOKEHMSI M1 YMHOXKEHHSI, pacIpeIeIUTEIbHOIO CBOMCTBA

YMHOKEHMUS.

Jpoou
[IpencraBnenue o gpoOu Kak crocoOe 3amucy 4acTi BeluuruHbl. OOBIKHOBEHHBIE JPOOHU.

[IpaBunbHbIE U HEMpaBUIIbHBIE poOHu. CMelanHas 1po0b, MPEACTABICHUE CMEIIaHHON IpooHu
B BHJI€ HEMPABWIHLHOW APOOM W BBLICICHHE IIEJIOW YacTH YHCIa W3 HEMPaBHIBHOW JpOOH.
N306paxkenne apobeil ToukamMu Ha 4UCIOBOM mpsiMoid. OCHOBHOE CBOMCTBO JIpoOwu.
Coxkpaienue npo6eii. [Ipuenenue npoobu Kk HOBOMY 3HaMmeHaTen0. CpaBHEHHE APOOEi.

CrnoxeHue U BplUMTaHUE JIpoOeil. YMHOXKEHUE U JieleHre apo0eil, B3auMHO - oOpaTHbIE
apobu. HaxoxxaeHne 4acTy Mesoro U Iesioro 1Mo ero YacTH.

Hecsatuunas 3anuch ApooOei. [IpeacraBnenue aecITUYHOM APOOH B BUJIE OOBIKHOBEHHOM.
N3o0paxkeHne necsITHYHBIX ApoOel TOUYKaMu Ha YUCIOBOW MpsiMoil. CpaBHEHHE JNECSITHUYHBIX
TpoOei.

Apudmerndeckre 1eWCTBUS C AECATUIHBIME ApoOsiMu. OKpYyTIICHNE NECATHUHBIX TPOOCH.
Pemlenue TeKCcTOBBIX 3a1a4

Pemenne TekcTOBBIX 3amau apupMeTHueckuM criocoOom. Perenue nornyeckux 3agad.
Pemenue 3a1au nepe6opoM BceX BOZMOKHBIX BAPHAHTOB. VIcronb30BaHne Mpy PEIICHUN 33124
TaOJIUI U CXEM.

Pemenue 3ama4, cogepkammx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYUHBI: CKOPOCTh, BpeMs,
paccTosiHue, IIeHa, KOJWYECTBO, CTOMMOCTh. EMHMIIBI M3MEpeHHs: Macchl, 00bEMa, ICHBHI,
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paccTosiHUA, BpEeMEHH, CKOPOCTU. CBSA3b MEXKIY €IMHUIIAMU U3MEPEHUS KaXK10i BETUUNHBI.
Petienne oCHOBHBIX 3a71a4 Ha IPOOH.
[IpencraBnenue JaHHBIX B BUJIEC TAOJIHII, CTOIOYATHIX JUATPAMM.

Harasinnasi reomerpus

Harnsaneie npeacrasienus o Gpurypax Ha MiIOCKOCTH: TOUYKa, MPsiMasi, OTPE30K, JIy4, Yo,
JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KpYyT. YTouI. IIpsiMoi1, OCTpBIN, TYyIIOM U pa3BEPHYTHIN
YTJIBL.

JlnuHa OTpe3Ka, METPUYECKHE €IMHMIBI JUIMHBL. JJIMHA JIOMaHOW, IIEpUMETP
MHOI'OYT'OJIbHMKA. M3MepeHne 1 NocTpoeHue yriloB ¢ NOMOIIBI TPAaHCIIOPTHPA.

Harnannele npeacraBienus o Gpurypax Ha IIOCKOCTH: MHOTOYTOJIbHUK,
PSIMOYTOJIbHUK, KBAJPaT, TPEYrOJIbHUK, O PABEHCTBE (PUryp.

N300paxeHue Gpuryp, B ToM uuciie Ha kiertdaroit 6ymare. [loctpoenune kondurypanmii u3
JacTel mpsIMOH, OKpYKHOCTH Ha HEJIMHOBAaHHOM | KjeT4yaTtol Oymare. Mcmons30BaHue CBOWCTB
CTOPOH U YTJIOB NIPSIMOYTOJIbHUKA, KBAJpaTa.

[Inomans NpsAsMOYroJIbHUKAa 1 MHOTOYT'OJIBHUKOB, COCTABJIEHHBIX U3 IPSIMOYTOJIbHUKOB, B
TOM 4Hciie QUTyp, H300paKEHHBIX Ha KieTyaTol Oymare. ENMHUIBI ©3MEpEeHNUs TUIOIAIH.

Harnsanele nmpenctaBieHuss O MPOCTPAHCTBEHHBIX — (QUrypax: MPSIMOYTOJBHBIN
napajuienenumnesn, Ky0, MHOrorpaHHukd. J3o0pakeHHe MNpOCTEHIIMX MHOIOIPAaHHUKOB.
Pa3zépTku kyOa u mapamnenenunena. Co3gaHue Mojeliell MHOIOIpaHHUKOB (M3 Oymarw,
IIPOBOJIOKH, IJIACTUIMHA U APYTUX MaTepUAIOB).

O6bEM PAMOYTOJILHOTO Napajuienenunesaa, kyoa. Enununel usmepenust oobéma.

6 KJIACC

HartypanabHbie yncia

ApudmeTndeckue IEHCTBUS C MHOTO3HAYHBIMH HATYPAJIbHBIMU YUCIaMH. YUCIOBBIE
BBIPAXKEHHUS, MOPATOK JEUCTBUI, HCIIOJIb30BaHUE CKOOOK. Vcronp30BaHNe MPU BBIUMCICHUSAX
IIEPEMECTUTEILHOTO U COYETATEIBLHOTO CBOMCTB CIIOKEHUS U YMHOKEHHUS, PACIPENEIUTEIIBHOIO
CBOICTBa YMHOXEeHMsI. OKpYIJIEHUE HATypaJbHBIX YHCEN.

Jlenurenu W KpaTHbIE YHCIA, HAUOOJBIIMK OOIIMIA NEeIUTellb U HauMeHbIee oOlIee
KpaTHoe. JleTMMOCTh CYMMBI M IPOU3BeIeHUs. JleleHne ¢ OCTaTKOM.
Jpoou

OObIKHOBEHHAs JIp0oOb, OCHOBHOE CBOMCTBO JIpoOu, cokpamienue apobeii. CpaBHEHHE U
yrnopsijiouuBanue Apooeil. Pemenune 3a1a4 Ha HaX0XkKAEHUE YacTH OT LIEJIOT0 M LIEJIOro MO €ro
gactu. [IpobHoe umcno kak pe3ynbTar AeneHus. [IpencraBnenue necsaTuuHoOM ApoOU B BHIE
OOBIKHOBEHHOW JApOOW W BO3MOXKHOCTH IMPEACTABICHUS OOBIKHOBEHHOW ApoOM B BHUJC
necsaTUUHOM. JlecsiTHuHbIE TpoOU U MeTpUyeckas cuctema Mep. ApudmMerndeckue IeHCTBUS U
YHCIJIOBbIE BHIPAXKEHUS C OOBIKHOBEHHBIMU U IECATUYHBIMU JPOOSMHU.

OtHowenue. JleneHue B AaHHOM oTHouleHMH. MacmTad, nponopuus. [Ipumenenue
IIPONOPLUI ITPU PEIICHUU 3a]1a4.
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IlonsaTne npoueHTa. BelunciaeHue NpoLeHTa OT BEJIMYUHBI U BEJIUYUHBI 110 €€ IIPOLICHTY.
BrlpakeHne MpOLEHTOB AECATUYHBIMU ApoOsiMU. PernieHue 3agau Ha MpoLEHTHI. Beipaxkenue
OTHOILLIEHUS BEJIMYUH B IIPOLEHTAX.

ITos10skMTE/IBHBIC M OTPHLIATEIBHBIC YHCJIA

[TonoxurenesHple W OoTpULATenpHble uucna. lleasle 4yumcima. Monyns  uucna,
reoMeTpudeckas MHTeprnpeTanus Moayns uucia. M3oOpaxeHue uducen Ha KOOPAUMHATHOM
npsiMoii. YUucnoBele mnpomexyTku. CpaBHeHHe uucel. ApupMeTHYecKue MAEeHCTBUSA C
MOJIO)KUTEILHBIMHA U OTPULIATEIbHBIMUA YUCIIAMH.

[IpsimoyronpHas cucTeMa KOOpPAMHAT Ha MIIOCKOCTH. KoopInHaThl TOUKM HA MJIOCKOCTH,
abcrucca u opaunata. [loctpoerne Touek U GUryp Ha KOOPAUHATHOM MIIOCKOCTH.

BykBeHHBbIe BbIpaKeHHA

[IpumeHenune OyKB AJis 3alIMCH MAaTEMaTHYECKUX BhIpaXEHUH U npenioxeHuil. CBolicTBa
apudmeTruecKkux AelcTBU. byKBeHHbIE BBIpaXKEHHS] U YMCIIOBBIE MOJCTAHOBKU. ByKBeHHBbIE
PaBEHCTBA, HAXOXKJEHUE HEU3BECTHOro KOMIOHeHTa. Dopmynbl, (Gopmyibsl HepuMerpa u
TJIOIIAIM IPSIMOYTOJIBHUKA, KBaJIpaTa, 00bEMa Mmapasiesenuneaa u Kyoa.

Pemienne TeKCTOBBIX 32124

Pemienne TekcTOBBIX 3a7au apupMeTHUecKuM criocoOoMm. Perenue nornyeckux 3ajad.
Pemenue 3aga4 nepeOopoM Bcex BO3MOKHBIX BAPUAHTOB.

Pemrenne 3anay, coneprkamumx 3aBUCUMOCTH, CBSA3BIBAIOIINX BEJIMYUHBI: CKOPOCTh, BPEMS,
paccTosiHUe, 1I€Ha, KOJUYECTBO, CTOMMOCTb, MPOU3BOAMUTEIBHOCTb, BpEeMs, 00bEM paOOTHI.
Enununel u3MepeHus: Macchl, CTOMMOCTH, PacCTOSIHUS, BPEMEHH, CKOPOCTH. CBA3b MEXIYy
EAMHULAMH U3MEPEHUS KaXK10M BEJINYUHBI.

Pemienue 3amad, CBA3aHHBIX C OTHOUIEHHUEM, IIPONOPLMOHAIBHOCTBIO BEJIWYHH,
IPOLIEHTaMU; PELICHHE OCHOBHBIX 33a4 Ha JPOOU U MPOLICHTHI.

OneHka U NpUKUAKA, OKpyTieHue pe3ynbrara. CocTaBiieHue OYKBEHHBIX BBIPAXKEHUU 110
YCIOBHIO 3a1a4H.

[IpencraBnenue JaHHBIX C MOMOIIBIO Tabmui u auarpamMm. Crosdyareie IUarpaMMBbL:
YTCHUE U NIOCTPOEHUE. UTeHNE KPYTrOBbIX IUATPAMM.

HarusaHnas reomerpus

Harnsaneie npeacrasienus o Gpurypax Ha IiI0CKOCTH: TOUKa, MpsiMasi, OTPE30K, JIy4, Yo,
JIOMaHasi, MHOI'OYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBHUK, OKPY>KHOCTb, KPYT.

B3aumHOe pacnosiokeHue IBYX IIPSAMBIX Ha IUIOCKOCTH, MapajulesibHbIE IIPsMBIE,
NEPIICHAUKYIISIPHBIE TIpsMbIE. V3MepeHne pacCTOssHUN: MEXKAY ABYMs TOYKAMH, OT TOYKHU J10
IIPsAMOM, JIMHA MapLIpyTa Ha KBaJpaTHOU CETKE.

N3mepenne u mOCTpOEHHE YITIOB C IIOMOLIBIO TPaHCIOPTHpA. BUIbl TpEyroabHUKOB:
OCTPOYTOJIbHBIM, MPAMOYTOJIbHBIA, TYHNOYTOJbHBIM, pPaBHOOEAPEHHbINH, PaBHOCTOPOHHUU.
YeTbIpEXYroNbHUK, MIPUMEPBI YETBIPEXYTOJIbHUKOB. [IpsamMoyronpHUK, KBaJpar:

MCIOJIb30BaHKME CBOMCTB CTOPOH, YIJIOB, AuaroHaneil. M3o0paxenue
reoMeTpuuecKkuXx (Uryp Ha HEJIMHOBAaHHOW OyMare ¢ HMCIHOJIb30BaHMEM LUPKYIS, JUHEHKH,
yroJbHHKA, TpaHcnopTupa. [locTpoeHus Ha kiieTyaTtoi Oymare.
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[Tepumetp mHOTOYTONBHUKA. [TOHSATHE MTOMATN DUTYPBI, € TMHUIIBI U3MEPESHUS TUTOIIAIH.
[TpubnuxéHHoe wW3MepeHue IUomaan ¢GuUryp, B TOM 4YHCJIE Ha KBAJpPAaTHOM CETKe.
[TpubnuxEHHOE N3MEepeHne JJIMHbBI OKPY>KHOCTH, IUIOIIAIU Kpyra.

CummeTpusi: HeHTpalbHasA, OCEBas U 3€pKajbHas CHMMETPHUH.

[TocTpoeHre CUMMETPUYHBIX QPUTYD.

Harnsnneie mpencraBieHuss O MPOCTPAHCTBEHHBIX (Urypax: mMapaienenunen, Kyo,
npu3Ma, Mupammuaa, KOHyc, HWIMHAP, map u cdepa. M3obpaxeHrne mpoCcTpaHCTBEHHBIX QUTYP.
IIpumepsl pa3BEPTOK MHOTOTPaHHUKOB, ULWIUMHApa U KoHyca. Co3naHue Mopeneu
MPOCTPAHCTBEHHBIX GUTYp (U3 OymMaru, mpoBOJIOKH, MJIACTHINHA U APYTUX MATEPUATIOB).

[Tonsatne o00bEMa, eauHUIBI HU3MepeHus o0béMa. OO0BEM  MPAMOYTOJIBLHOTO
napasuienenurena, Kyoa.

INPEAMETHBIE PE3YJIBTATBI

IIpeameTHbIE pe3y/JIbTAThI OCBOCHUS NPOrPAMMBI Y4€0HOI'0 KypCa K KOHIY 00y4YeHust
B 5 Ki1acce:

Yucaa 1 BBIYUCTIEHUS

[TonnMath U MPaBUIBHO YHOTPEOISATh TEPMUHBI, CBSI3aHHBIC C HATYPAJIbHBIMU YUCIIAMH,
OOBIKHOBEHHBIMH U JICCATUYHBIMU JIPOOSIMHU.

CpaBHUBATh M YHOPSAJ0YMBATH HATYPAJIbHBIE YMCIIA, CPABHUBATH B MPOCTEUIINX CIIydasiX
OOBIKHOBEHHBIE JIPOOU, IECATUYHBIE APOOH.

CoOTHOCUTH TOYKY Ha KOOPJAWHATHOW (YMUCIOBOM) MPSAMOW C COOTBETCTBYIOUIUM €M
YHUCJIOM U U300pa)kaTh HaTypaJIbHbIC YMCIIAa TOUKAMU Ha KOOPAMHATHOM (YMCIIOBOM) MPSIMOI.

Brimonusate apudmerndeckue NeMCTBUS ¢ HATypaIbHBIMU YUCIaMU, ¢ OOBIKHOBEHHBIMU
IpOoOsSIMU B POCTEUIIINX CITyUasX.

BpInoyHATE NPOBEPKY, TPUKUAKY PE3YJIbTaTa BHIYUCICHHIA.

OKpyrasaTh HaTypaJIbHbIE YUCTIA.
Penienne TeKCTOBBIX 32124

Pemiate TexcToBBIE 3a/1aUun apUPMETHIECKUM CITIOCOOOM U C TIOMOIIbIO OPTaHU30BAaHHOTO
KOHEUYHOTO Mepedopa BCeX BO3MOXKHBIX BApUAHTOB.

Pemate 3agaun, cogepxaiiyue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIUUYUHBI: CKOPOCTh, BPEMH,
paccTosiHue, 1IeHa, KOJTUYECTBO, CTOUMOCT.

Hcnons3oBaTh KpaTKue 3alUCH, CXEMBbI, TAOIUIIBbI, 0003HAUCHUSI TIPU PEIICHUH 3a/1a4.

[Tonb30BaThCs OCHOBHBIMU €IMHULIAMHU U3MEPEHHUS: [IEHbI, MAaCChl, PACCTOSIHUS, BPEMEHH,
CKOpPOCTH, BBIPAKATh OJHU €IMHUIIbI BETMYMHBI YEPE3 APYTHE.

N3Bnekarp, aHATM3UPOBATh, OLICHUBATh MHGOPMAIUIO, TIPEICTABICHHYIO B TaOiuIle, Ha
CTOJIOYATOW nuarpamMme, HHTEPIPETUPOBATH MPECTABICHHbIE JaHHBIC, UCIIOIL30BATh JIAaHHBIC
MIpY PELICHUH 33/1a4.

Harasianas reomerpus
[Tosnb30BaTbCA TEOMETPUUECKUMHU TMOHATUSAMM: TOYKA, MOpsiMasi, OTPE30K, JyY, YroJ,

MHOT'OYT'OJIBHHUK, OKPY’KHOCTb, KPYT.
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[IpuBoauTh MpUMEPH OOBEKTOB OKPYKAIOIIETO MHUpA, UMEIOMHUX (OpMY H3YUEHHBIX
reoOMeTpUYECKUX puryp.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIVIAMH: BEPIIMHA CTOPOHA,
C MHOT'OYTI'OJIBHUKAMM: yTOJ1, BEpIIMHA, CTOPOHA, AMArOHAJb, C OKPYKHOCTBIO: PaAnycC, THAMETD,
LEHTP.

N300paxkaTs n3ydeHHbIE TeOMETpHIecKre (PUTyphl Ha HETMHOBAHHOW M KJIETYaTOl Oymare
C MOMOILBIO IIUPKYJIS U JIMHEUKH.

Haxonuts IJIMHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHUEM C IIOMOLIBIO JIMHEHKH,
CTPOUTH OTPE3KH 3aJaHHOU JUIMHBI, CTPOUTH OKPYKHOCTb 3aJaHHOTO PaJnyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB IPSIMOYT'OJIBHUKA, KBaAPaTa UIsl UX OCTPOECHUS,
BBIYMCIICHUS IUIOIAIN U IIEpUMETPa.

Boruncnare nepuMeTp M IIIOMIA1b KBaJApaTa, NpsIMOYroJbHUKA, (PUTyp, COCTABIEHHBIX U3
NPSIMOYTOJIbHUKOB, B TOM YHUCIE (PUryp, n300pakEHHBIX Ha KJIeT4aToi Oymare.

[Tosnb30BaThCsi OCHOBHBIMM METPUYECKUMHU E€AMHHMIIAMHM W3MEPEHHUS JUIMHBI, IUIOIIA[IH;
BBIPAKaTh OJIHU €AMHUIIBI BEJMYHUHBI Uepe3 ApYyTHeE.

PacnioznaBath mapasuienenumes;, Ky0, UCIOJb30BaTh TEPMHHOJIOTHIO: BEpIIHMHA, pedpo
rpaHb, U3MEPEHUS, HAXOAUTh U3MEPEHHUS Mapaienenumnea, Kyoa.

Boruncnare 00béM KyOa, mapajuienenuesa no 3aJaHHbIM U3MEPEHUsM, IMO0JIb30BaThCs
eAMHUIIAMU U3MEpPEHUs 00bEMa.

Pemate Hecno)kHBIE 3aa4M HA U3MEPEHHE N€OMETPUYECKUX BEIMYMH B IPAKTUYECKHUX
CUTYyalUsX.

IIpeameTHbIE pe3yJIbTAThI OCBOCHUS IPOIPAMMBbI Y4e0OHOI'0 Kypca K KOHILY 00y4eHust
B 6 kiacce:

Yuciia 1 BBIYUCTCHUSA

3HaTh U OHUMATh TEPMUHBI, CBA3aHHbBIE C Pa3IMYHBIMU BHJIAMHU YHCEI U CIIOCOOAMU HX
3aIlMCH, IEPEXOIUTH (€CIH 3TO BO3MOXKHO) OT OJIHOM (DOPMBI 3aKCH YHcia K IpYrou.

CpaBHMBaTh M YHNOPSIOYMBATH IEJIbIE YMCIA, OOBIKHOBEHHBIE U JECATHYHBIE ApoOH,
CPaBHUBATh YKCJIA OJHOTO U PA3HBIX 3HAKOB.

BoInonHATh, couerass yCTHbIE M NMHUCbMEHHbIE NPHUEMBI, apuMeTHuecKue NeHCTBUS C
HaTypaJdbHBIMU W IIEJILIMM  YHCJIAaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMH JpOOsSMHU,
MIOJIO)KUTEIILHBIMYA M OTPALIATEIIbHBIMUA YUCIIAMH.

BrruncnsaTe 3HaY€HUS YMCIIOBBIX BBIPA)KEHUH, BBITIOIHATh IPUKUAKY U OLICHKY PE3yJIbTaTa
BBIYMCIICHUM, BBINOJHATH MpeoOpa3oBaHUs YHUCIOBBIX BBIPAKEHUH HAa OCHOBE CBOWCTB
apupMeTUIeCKUX eHCTBUH.

CoOTHOCUTh TOUKY Ha KOOPJAMHATHOW MpPSMON C COOTBETCTBYIOIIUMM €M YHCIOM U
M300pakaTh YMCIa TOUKaMU Ha KOOPAUHATHOM MPSIMON, HAXOIUTh MOZYJb YUCIIA.

COOTHOCUTB TOUYKHU B IIPSMOYIOJILHOM CHCTEME KOOPJAMHAT C KOOPAUHATAMHU 3TOW TOYKH.

OKpyTasTh LENIbIE Yncia U JECATUUHbIE IPOOH, HAXOIUTh NPUOIHKEHNS YUCEIL.

YucaoBble " 6yKBeHHLle BBIPAKCHUA
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[lonumats 1 ynoTpeOasATh TEPMUHBI, CB3AHHBIE C 3AIMCHIO CTENIEHU YHCIIA, HAXOIUTh
KBaJIpaT U KyO 4Kciia, BEIYUCIIATh 3HAYEHHS YUHCIIOBBIX BBIPAXKEHUI, COAEPKAIIUX CTEIIEHH.

[Tonb30BaThCs MPU3HAKAMU JIEIMMOCTH, PAaCKIJIabIBaTh HaTypaJbHbIE YHMCIIa HA MPOCTHIE
MHO>KHTEIIH.

ITonp30BaThCs MacITabOM, COCTABIIATH MPOMOPIIMU U OTHOLLEHUSI.

Ncnonb3oBaTh OYKBBI 17151 0003HAUYEHUS YUCEIT IIPH 3alIMCH MaTEMAaTUYECKUX BbIPAKEHUH,
COCTaBJISATh OYKBEHHBIE BbIPAXKEHUS U (POPMYJIbl, HAXOAUTH 3HAUEHUSI OYKBEHHBIX BbIPAaXKECHUMH,
OCYILECTBIISISI HEOOXOAUMBIE MOACTAHOBKU U IIPEOOPa30BaHUsI.

HaxoauTth HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemenne TekCTOBBIX 32124

PemmaTh MHOTOIIIArOBBIE TEKCTOBBIC 3a/1a4U apU(PMETHUESCKUM CITOCOOOM.

Pemate 3amaun, cBsi3aHHBIE C OTHOIICHUEM, IPOIOPIIMOHAIBHOCTHIO  BEIIMYHMH,
MPOIIEHTaMU, peliaTh TPU OCHOBHEIE 337]a4i Ha APOOH U MPOIICHTHI.

Pemats 3amaun, copeprkaIire 3aBUCUMOCTH, CBS3BIBAIOIINE BETUIHHBI: CKOPOCTh, BpEMS,
paccTosiHAe, TICHA, KOJHMYECTBO, CTOMMOCTb, MPOU3BOIAUTEILHOCTh, BpeMs, 00béMa paboTHI,
UCTIONIB3Ys apuMeTHYecKue JICHCTBUS, OIEHKY, NPHUKUIKY, IOJIb30BAThCS CIUHUIIAMU
W3MEpPEHUST COOTBETCTBYIONIUX BEIMYUH.

CocTaBisTh OYKBEHHBIC BBIPKEHUS IO YCIOBHIO 3a1a4H.

W3BnekaTh nHOpMAIIUIO, IPESACTABICHHYIO B Ta0JIMIIAX, HA JIMHEHHOMN, CTOJIOYATON MU
KpYroBO# JuarpaMMmax, WHTEPIPETUPOBATH MPEICTABICHHBIC JaHHBIC, UCIIOJIb30BATh JaHHBIC
MIPY PEIICHUH 3a/1a4.

[IpencTaBnsaTe HHPOPMAIHIO C TTOMOIIBIO TAOIHI, THHEHHOW U CTOI0YATON AHArpaMM.

Haruasanas reomeTpus

[IpuBoauTh mpuMEpbl OOBEKTOB OKPYKAIOIIEr0 MHUpPA, UMEIOIMMX (OpMYy H3yUEHHBIX
reOMETPUYECKUX IJIOCKUX M MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHl PABHBIX U CUMMETPUYHBIX
duryp.

N300paxkaTh C MOMOIIBIO LUPKYJA, JHUHEWKH, TPAHCIOPTHpPAa HAa HETUHOBAaHHOW U
KJIETYaTol OyMare W3yYeHHbIE TIUIOCKME TeoMeTpudeckue ¢uUrypsl W KOH(UTypaluu,
CUMMETPHYHBIE QUTYPBHI.

[Tonmp30BaThCsl TEOMETPUUYECKMMHU  MOHSATUSAMU: PaABEHCTBO  (UTYp, CHUMMETpHUS,
HCIIOJIb30BAaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C CHMMETPHUEN: OCb CUMMETPHUH, LICHTP CUMMETPUHU.

Haxomute BenWYMHBI YITIOB U3MEPEHMEM C IIOMOLIBIO TPAHCIOPTUPA, CTPOUTH YIJIbI
3aJJaHHOM BEJIMYMHBI, TIOJIb30BATBCA NIPU PELUIEHUWH 3a4ad TPaayCHOM MEpOH YIJIOB,
pacIo3HaBaTh Ha YepTEKaX OCTPBIN, IPAMOU, pa3BEPHYTHINA U TYIIOW YIJIBI.

BrluncnsaTe AIMHY JIOMaHOHM, NMEPUMETP MHOIOYTOJBHHKA, IOJb30BATHCS €IMHHUIIAMU
M3MEPEHUS JJIMHBI, BEIpAXKaTh OJIHU €IMHUILIBI U3MEPEHUS JUIMHBI YEPE3 APYTHeE.

Haxonuts, ucronb3ys 4epTEKHBIE HHCTPYMEHTHI, PACCTOSIHUA: MEXKAY ABYMS TOUKaMU, OT
TOYKH JI0 NIPSAMOM, JJIMHY IIyTH HA KBAJIPATHOU CETKE.

Boruncnare miomanb (GuUryp, COCTaBICHHBIX W3 MPSIMOYTOJIbHUKOB, HCIOJIb30BaTh
pa3OueHrne Ha MPSIMOYTOJbHUKU, HAa PaBHbIE (UTYpHI, JOCTPAUBAHUE IO MPSIMOYTOJIbHUKA,
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MOJIb30BAThCSl OCHOBHBIMH EIMHUIIAMH HM3MEPEHUS IUIOMAAN, BBIPAXKATh OJHU CIUHUIIBI
M3MEPEHUS TIJIOIAIU Yepe3 ApYrue.

PacriozHaBath Ha MOJENSIX U U300pXKEHUSIX TUPAMUITY, KOHYC, HUIUH/P, UCIIOIb30BATh
TEPMHUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBAHUE, pa3BEPTKA.

N306paxkaTs Ha KiIeTUaToi Oymare mpsiMOYTrOJIbHBIN Mapaieenure]l.

Boruncnare 00bEM NpIMOYTOIBHOTO Mapajuiefienuneaa, Kyoa, mojib30BaTbCsi OCHOBHBIMU
eIMHUIIAMH U3MEPEHUs 00bEMA;

Pemiate HecnoXkHbIE 3a/1a4l HA HAXOXKJIEHHE T€OMETPUUYECKUX BEIUYMH B MPAKTUUECKUX
CUTYaIUsX.
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TEMATHUYECKOE IINTAHUPOBAHMUE 5

KJIACC
OcHOBHBIE BUJIBI ACSITEILHOCTH O0YyHAIOLIUXCS
HanmenoBanue paznena  KomuuecTBo OcHoBHOE
(Tembl) Kypca 4acoB CoZepIKaHue

HarypanbHble uncia. 43 .

. Yurarp, 3a1IUCHIBATH, CPABHUBATH HATYPAJIbHBIE YHCIIA;
JlelicTBus ¢ HATYpAIBHBIMU Hecsitranast

npeajaratb M 00Cy:KI1aThb coco0bl yIops104YNBaHUs YHCEI.

quciiaMu CHUCTEMA CUUCJIICHUA.

HN300paxkaTh KOOPAUHATHYIO MPSMYIO0, 0TMEYATh YKCIIa TOUKAMHU
Psi1 HaTYpaIbHBIX P Up UyIO PAMYIO,
Ha KOOPJAMHATHOW MPSIMOM, HAXOAUTh KOOPIUHATHI
YHUCE.
. TOYKHU.
HatypanbHblii psa. .
q 0 HccaenoBaTh cBOMCTBA HaTypalbHOTrO psina, yucen O u 1 npu
ucno 0.
CJIOKEHUHU U YMHOKEHUHU.
HatypanbHble yncna Ha
. . | Hcmoyib30BaTh NPaBUJIO OKPYTJICHUS HATYPAJIBbHBIX YHCEIL.
KOOPJIUHATHOM MPSAMOM. .
C BoinoHaTh apudmMeTnyecKue AeiicTBUS C HATypaIbHBIMU
aBHEHUE .
P ’ YHCIIaMU, BBIYHCJISATH 3HAUCHUS YHCIOBBIX BHIPAKEHUH CO
OKpYTJIEHUE
CKOOKamu 1 6€3 CKOOOK.
HaTypaJIbHBIX YHCEIL.
3anuchIBaTh IIPOU3BE/ICHNUE B BUJIE CTENICHU, YUTATh CTEIICHU,

Apudmernyeckue
. HCMO0Jb30BATh TEPMHUHOJIOTHIO (OCHOBaHUE, TTOKA3ATElb),
NeHCTBHUSA C .
BBIYHMCJIATH 3HAYEHHS CTCTICHEH.
HaTypaJTbHBIMU

. BbINoJHATH NPUKHAKY H OLIEHKY 3HAYEHUN YUCIOBBIX
yuciiamu. CBoiicTBa . .
BBIPOKCHUH, MpeaJiaraTtb 4 NPUMEHSTh NPUEMbI IPOBEPKH
HYJISI TIPU CITOKCHUHU .
BBIYMCJICHU.
Y YMHOKEHHH,
. Hcnosib30BaTh NPH BHIYUCICHUSIX [IEPEMECTUTENIBHOE U
CBOMCTBA €IMHUIIBI [IPU N
COUYEeTaTeNIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUS,
YMHOXEHUHU.

pacIpeneuTeNIbHOE CBOMCTBO YMHOXKEHNUS; (POPMYJIHPOBATH




IlepemecturenbHOE
U COYETATEIIBHOE

CBOICTBA CII0XKECHUS

Y YMHOXEHHUS,
pacrpeeuTeNIbHOE
CBOMCTBO
YMHOXEHHUS.
Jlenutenu u
KpaTHBIE YHCIIa,
pa3ioKeHue yucia
Ha MHOKHTEJIH.
Jlenenue

¢ ocratkoM. IIpoctsie
1 COCTaBHBIC UHCJIA.
[Ipuznaku
JICTUMOCTH Ha 2, 5,
10, 3, 9.

Crernens ¢
HaTypaJbHbIM
IoKa3aTelieM.
Yucaosie
BBIPAKCHUS;
MOPSAJOK JECUCTBUM.
Penienre TeKCTOBBIX
3aJ1a4 Ha BCE
apupMeTHIecKre

U PUMEHSATH NPaBWJIa IpeoOpa3oBaHUs YUCIOBBIX
BBIPAKEHUI HA OCHOBE CBOMCTB apU(PMETHUECKUX ACHCTBUI.

I/ICCJIGIIOBaTb YHCJIOBBIC 3aKOHOMCPHOCTH, BBIABUT'ATH U

000CHOBBIBATH I'MIIOTE3bI, GOPMYJIMPOBATH 00001IEHUS H
BBIBO/IbI 110 PE3YJIbTaTaM IPOBEJEHHOTO UCCIIEIOBAHMSL.
®opMyIHPOBATH ONpeAeJeHHs ACIUTENS U KPaTHOTO,
Ha3bIBATh JCJIUTEIN U KPATHBIE YHCIIA; pACIIO3HABATH
MPOCThIE U COCTaBHBIEC YUCIA; (POPMYJINPOBATH U
NMPUMEHATH NPU3HAKH JICIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSATH AJTOPUTM PaA3JI0KEHUSI YUCIIA Ha TPOCThIE
MHOXXMTEN; HAXOAUTh OCTATKU OT JI€JICHUS U HETOIHOE
YacTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKAa3bIBAHUS

0 HATYpaJbHBIX YUCJIaX, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPUIIAHUS
BBICKA3bIBAHUI O CBOMCTBAX HATYPAJIBHBIX YHCEL.
KoHcTpynpoBaTh MaTeMaTH4eCKHe MPeAJI0KeHUs

C TIOMOIIBIO CBSA30K «W», KN, KECHH..., TO...».

PemaTh TEKCTOBBIC 3a/1a4U apU(PMETHUECKUM CIIOCOOOM,
HCIO0JIB30BATh 3ABHCHMOCTH MEX]y BEJIMUMHAMU (CKOPOCTB,
BpEMS, pACCTOSIHUE; 11€HA, KOJIMYECTBO, CTOUMOCTbD U JIp.):
aHAJIU3HPOBATH U OCMBICIUBATH TEKCT 3a/1a4H,
nepegopMyJIMpoBaTh yCIOBHE, H3BJIEKATh HEOOXOIUMBIE
JTAHHBIE, YCTAHABJIMBATH 3aBUCUMOCTH MEXIY BEJIMUNHAMM,
CTPOMTH JIOTHYECKYIO LIETIOUKY pacCyKICHUI.
MopenupoBaTh X0/ PELICHUS 3a/1a4M C IOMOIIBIO PUCYHKA,
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JICUCTBUS,
Ha JIBIDKEHUE U
MOKYIIKA

CXEMBI, TaOJIUIIEI.
IIpuBoauTh, pa3dnpaThb, OLEHUBATH PA3IMUHbIEC PELLICHMUS, 3aIIUCH
pelIeHn TEKCTOBBIX 3a/1a4.
Kputnueckn OleHHMBATH IOJTYYECHHBIH pe3ysbTaT, OCYLIeCTBJIATH
CaMOKOHTPOJIb, IPOBEPsIsE OTBET HA COOTBETCTBUE YCIOBUIO, HAXOMTh,
OIIUOKH.
PemaTsb 3a1a4un ¢ MOMOILBIO ITepedopa BCEX BO3MOKHBIX BAPUAHTOB.
3HAKOMHTBCS ¢ UCTOPUEH pa3BUTHS apuPMETHKU

Harnsgnas reomerpus. JInnumn
Ha IJIOCKOCTH

12

Touka, npsimasi,
OTPE30K, JIyY.
Jlomanas.

N3mepeHne qyimHbl
OTpe3Ka,
METPUYECKHE
€IMHUIIBI

WU3MEPECHUS JJINHBI.
OKpY»X HOCTb U KpYT.
[TpakTuueckas padbota
«IToctpoenue y3opa u3
OKPYKHOCTEW». YTOI.
[Ipsimou, ocTpsIit,
TYIOU U pa3BEPHYTHIN
yribl. U3mepenue
YTJIOB.

Pacno3HaBaTh Ha 4epTekax, pUCYHKaX, ONUCHIBATD, UCIIOJIb3Ys
TEPMHMHOJIOTHUIO, U H300paKaTh C IIOMOILBIO YEPTEKHBIX
UHCTPYMEHTOB: TOUKY, IIPAMYIO, OTPE30K, JIy4, YIOJj, JIOMaHYIO,
OKPY’KHOCTb.

Pacno3HaBaTh, NPUBOAUTH NPUMePbI 00BEKTOB PEalbHOTO MHPA,
uMeromux GopmMy u3ydyeHHBIX (QUTYpP, OLEHUBATDH MX JIMHCHHbBIE
pa3Mepsl.

Hcnouab30BaTh TMHENWKY U TPAHCIIOPTUP KaK HHCTPYMEHTHI IS
IIOCTPOEHHUS U U3MEPEHNUS: U3MEPATH IJIMHY OTPE3Ka, BEIMUUHY
yrja; CTPOMTh OTPE30K 3aJJaHHOM JUIMHBI, YTOJ, 3aJaHHON
BEJIMYMHBI; OTKJIAABIBATH IIUPKYJIEM PaBHbIE OTPE3KHU, CTPOUTH
OKpPYXHOCTb 3a/laHHOTO panuyca. U300paxkaTh KOHPUTYpaLu
reoMeTpUYecKuX (QUryp U3 OTPE3KOB, OKPYKHOCTEH, UX YacTeil Ha
HEJIMHOBAaHHOM M KJIETYAaTOW Oymare; mpeajiaratb, ONMChIBaTh U
00CcyKIaTh CIOCO0BI, AJITOPUTMBI IOCTPOECHHUS.

Pacno3naBarh 1 H300paxaTh Ha HEJIMHOBAHHOM U
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[IpakTryeckas
paborta
«IlocTpoenue
YTJIOB»

KJIeT4aToOW Oymare mpsMoi, OCTPBIH, TYIIOH, pa3BEPHYTHIN YIIIbI;
CPaBHUBATH YIJIBL.

Bb1uncJsTh JJIMHBI OTPE3KOB, JIOMAHBIX.

IMoHuMAaTh ¥ MCIOJIB30BATH NPHU PelIeHUH 32124 3ABUCUMOCTH
MEXKIY €IUHUIAMH METPUYECKON CUCTEMBI MEP; 3HAKOMHUTBCH C
HEMETPUYECKUMH CUCTEMaMU MeEp;

BbIPAKATh JIJIMHY B PA3JIMYHBIX €AUHULIAX U3MEPEHUS.
HccaenoBath hurypsl u KoHPUTypanuu, UCTIONB3Ys U(POBBIE

peCypCHI

OOBIKHOBEHHBIE 1poOU

48

HpoOs. [IpaBunbHbIC U
HeTpaBWIbHbBIE IPOOH.
OCHOBHOE CBOMCTBO
npobu. CpaBHEHHE
npobeii. CrioxxeHue u
BBEIYMTaHUE
OOBIKHOBEHHBIX
npobeii. CmeranHas
JIpoOb. YMHOXEHHE U
JICJICHUE
OOBIKHOBEHHBIX
Jpo0eii; B3auMHO-
oOpaTHbIe JpoOH.
Pemenue TeKCTOBBIX
3aJ1a4, CoIepIKaIINX
npo6u. OCHOBHBIC

MopeaupoBatsh B rpaguueckoil, mpeaMeTHON popMe, C TOMOIIbIO
KOMITbIOTEpA MOHSTHS U CBOMCTBA, CBA3aHHBIE C OOBIKHOBEHHOM
JPOOBIO.

YuTaTh U 3alIUCHIBATH, CPABHUBATH OOBIKHOBEHHbIE APOOH,
npeIaratb, 000CHOBBIBATH H 00CYKIATh CIIOCO0OBI
YIOPSA0YMBAHUS APOOEi.

N3006pakaTh 0OBIKHOBEHHBIE IPOOU TOUKAMH HAa KOOPIMHATHOM
IPSIMOM; HCIOJIb30BAaTh KOOPJAUHATHYIO NPSAMYIO JJI1 CPaBHEHUS
npo0Oeil.

®opMyIHPOBATH, 3ANIMCHIBATH C IOMOLIbI0 0YKB OCHOBHOE
CBOICTBO OOBIKHOBEHHOM JpO0OU; MCNOJIb30BATH OCHOBHOE
CBOICTBO Jp0oOM 7151 COKpalleHus Apodei u npuBeaeHus apodu K
HOBOMY 3HaMEHATEJIIO.

IIpencraBasATh cMeMIaHHYIO Ipo0Ob B BUJIE HEMPABUWIBHON U
BBIJIETISITh EJIYIO YacTh UMCia U3 HEMPaBUIbHOM ApoOu.
BbInojHATH apupMeTHyecKkne 1eicTBUSA C OOBIKHOBEHHBIMU
Npo0sIMU; IPUMEHSATH CBOWCTBA
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3aJ1auy Ha JApoowu.
[Ipumenenne OyKB IS
3aIUCH
MaTeMaTHYECKUX
BBIPO)KCHUHN U
IIPEAJIOKEHU I

apupMeTHUEeCKUX AEHUCTBUH I pallMOHAIM3ALMU BbIUMCICHU.
BbINOJIHATH NPUKHAKY U OLEHKY PE3yJIbTaTa BIYUCICHUM;
npeajaratb U IPUMEHATh NPUEMbI IPOBEPKU BbIUUCICHUMN.
IIpoBoauTh uccae10BaHUS CBOMCTB ApOoOEH, onupasich Ha
YHUCJIOBBIC SKCTIEPUMEHTHI (B TOM YHKCJIE C TTOMOIIBIO KOMITBIOTEPA).
Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS O IPOOSIX,
NPUBOAUTH PUMEPbI U KOHTPIIPUMEPHI, CTPOUTh BHICKA3bIBAHUSA
Y OTPUIIAHUS BHICKA3bIBAHUM.

PemaTh TEKCTOBBIE 33/1a4H, COJIepXKaIue APOOHBIC TaHHBIC, U
3aJ1a4M Ha HaXO0KJICHHWE YaCTH 1IEJI0r0 1 IEJ0ro Mo €ro 4acTu;
BBIAIBJISITh UX CXOACTBA U Pa3InYMsl.

MoaeanpoBaTh X0/ PEIICHUS 3aJ]a4 C TIOMOIIBIO PUCYHKA, CXEMBI,
TaOJITUIIBL.

IIpuBoauTH, pa30UpPaTh, OLEHUBATH PA3ITUYHBIC PEIICHUS, 3AIHUCH
pELICHUI TEKCTOBBIX 3a]1ay.

Kpurnuyeckn oueHMBATH MOJTYYECHHBIN pe3yIbTaT, OCYIIECTBIISITh
CaMOKOHTPOJIb, MPOBEPSIA OTBET HA COOTBETCTBUE YCIIOBHIO,
HAXOJIHUTH OILINOKH.

3HAKOMHMTBLCA C HCTOPHUEN pa3BUTHS apUPMETUKHU

Harnsignas reomerpus.
MHOIrOyroJbHUKA

10

MHOrOyrojapHHKHY.
YeTeIpEXYroNbHUK,
IPSAIMOYTOJIbHUK,
KBaJpar.
IIpaxkTueckas

OnuceIBaTh, HCNOJIL3YS TEPMHHOJIOTHIO, H300PAKATH

C IOMOILBIO YEPTEKHBIX THCTPYMEHTOB U OT PYKH, MOJIEIINPOBATH
u3 OyMaru MHOTOYTOJIbHUKH.

IpuBoauTH NpUMepPbI 00BEKTOB PEATTLHOTO MUPA, UMEIOLIUX

(¢hopMy MHOTOYTOJIbHHKA, TPSIMOYTOJIHUKA, KBaJpaTa,
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paborta
«IIoctpoenue

IIPSAMOYTOJIbHUKA
C 33/IaHHBIMH

CTOPOHAMH
Ha HEJIMHOBAHHOU

Oymare».
TpeyroyibHUK.
Imomtans n
MIEPUMET]
MPSMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSMOYTOJIbHUKOB,
CJIMHHAIIBI
U3MEPEHUS
TJIOIIA U,
[Tepumetp

MHOT'OYTOJIbHHUKA

TPEYroJbHUKA, ONEHUBATh UX JUHEIHbIE Pa3MEpBbI.
Boruncasite: nepumMeTp TpeyrojibHUKA, MPSIMOYTOJIbHUKA,

MHOTOYTOJIbHHKA; IJIOIIa/Ib MPSIMOYTOJIbHUKA, KBaApaTa.
HN300paxaTh OCTPOYTrOJIbHBIE, IPSIMOYTOJBHBIE U

TYIOYT'OJIBHBIE TPEYTOJIbHUKH.
CTpouTh Ha HEJIMHOBAHHOM M KileTyaTol Oymare KBajpar u

MPSIMOYTOJIbHUK € 33JaHHBIMU JIJTMHAMH CTOPOH.
HccaenoBars cBOMCTBA IPSMOYTOJIBHIKA, KBaIpaTa NyTEM
SKCHEPUMEHTA, HAOIIOICHHS, U3MEPEHUS, MOJICTTUPOBAHUS;

CpaBHHMBaTh CBOMCTBA KBaJpaTa U NPsIMOYTOJIbHUKA.
KoncTpynpoBath MaTeMaTu4eckue npeasioKeHUus

C TIOMOIIIBIO CBA30K «HEKOTOPBINY, «1t000i». Pacno3naBath
VCTUHHBIE U JIOXKHBIE BHICKA3bIBAHUS O MHOTOYTOJIbHUKAX,
NPUBOIUTH NPUMePbI U KOHTPIPUMEPHI.

HccnenoBaTsh 3aBHCMMOCTD TUIONIAIM KBapaTa OT AJIMHBI

€ro CTOPOHBI.

Hcnosb30BaTh CBOMCTBA KBAPATHOW CETKH JUISI HIOCTPOEHUS
¢buryp; pa3douBaTh NPSIMOYroJbHUK HAa KBAJAPAThI,

TPEYTOJIbHUKH; COCTABJATH (QUTYpHI U3 KBAIPaTOB U
OpSMOYTOJILHUKOB U HAXOAUTh UX IUIOIIA/Ib, pa30uBaTh (PUIypHl HA
IPSIMOYTOJIBHUKHU Y KBAJpaThl U HAXOAUTH UX IUIOLIA/Ib.
BeipaxaTh BenTMUMHY IUIOLIAAN B Pa3JIUYHbBIX €INHULAX U3MEPEHHUS
METPHUYECKON CUCTEMBI MEP, HOHUMATh U HCI0Jb30BaTh
3aBHCHMOCTH MEXK]1y METPUUYECKUMHU

€UHULIAMH U3MEPEHNUs IUIOMIAIH.
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3HAKOMUTBLCS ¢ MPUMEPAMM PUMeHEeHMs TUUIOIIAIU U IepuMeTpa
B IIPAKTUYECKUX cuTyalusax. Pemars 3agauu U3 peajabHON KU3HH,
npeaiaraTb U 00CyKI1aTh pa3juvHbIe COCO0bI pEIIeHUs 3a1au

JlecsiTuuHble 1poOu

38

JlecsTu4Hast 3ammch
npobeii. CpaBHEHHE

JECATUYHBIX TPOOCH.

JlencTBus C
JECATUYHBIMU
TPOOSIMH.
OxkpyrieHue
JECATUYHBIX
TpOOeH.

Pemenne TeKCTOBBIX
3a/1a4, COJIepKaITuX
npobu. OCHOBHBIC
3aJ1aud Ha ApOoOH

IMpeacTaBasTh AECATUUHYIO APOOH B BHJI€ OOBIKHOBEHHOW, YNTAThH
U 3aMIUCHIBATh, CPABHUBATH JICCITUYHBIC TpoOU, MPeAIaraTh,
000CHOBBIBATH U 00CYKIaTh CIIOCO0OBI

YHOPSATOYMBAHUS IECSITUUYHBIX APOOECH.

N300paxkaTs necaTuuHble APOOU TOUKAMU HAa KOOPJAMHATHON
MIPSIMOM.

BoIABJISITH €X0JCTBA ¥ PA3JIMYHUSA TIPABUIT apUPMETHUUECKUX
JEUCTBUM C HATYPaAIbHBIMU YHCIIAMH U IECITUYHBIMU IPOOSIMHU,
OOBSICHSTH UX.

BoinoansaTs apudmeTndeckue NeUCTBUS C AECATUIHBIMU APOOSIMU;
BBINOJIHATH NPUKUAKY M OLEHKY PE3yIbTaTa BEIYUCICHUMN.
IIpuMeHsTh cBOlicTBA apudMeTUUECKUX ACHUCTBUI 151
palMOHAIN3AIMU BBIYACICHUH.

IIpumMeHATH NPABUJIO OKPYIJIEHHUS JECATUYHBIX IPOOCH.
IIpoBoauTh MccIeI0BAHUS CBOMCTB IECITHYHBIX APOOEH,
OTHUPASICh HA YHCJIOBBIC SKCTIEPUMEHTHI (B TOM YHUCJIE C TTIOMOIIBIO
KOMITbIOTEPA), BBIABUTATh TMIIOTE3bI U MPUBOIUTH UX
000CHOBaHHS.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS O IPOOSIX,
NPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BHICKA3LIBAHMS
Y OTPUIIAHUS BBICKA3bIBAHMIA.

25



PemaTb TeKCTOBBIE 3a/1a4H, COAEpKALIUE IPOOHBIE TaHHbIE, U Ha
HaXO0XEHHE YaCTH 1I€JIOT0 U 1IEJIOT0 MO €ro YacTH;

BBIAIBJISATH UX CXOJACTBA U PA3JIN4MS.

MopeaupoBaTh X0/ PEIICHUS 3a/1a4¥ C IOMOIIIbIO PUCYHKA, CXEMBI,
tabnuuel. [IpuBoAUTH, pa30MpaTh, OLIEHUBATH

pa3IuYHbIE PELICHUS, 3aIIMCH PEIIEHUIN TEKCTOBBIX 3a7au.
OmnepupoBaTth JpOOHBIMH YHCIAMH B PEATbHBIX )KM3HEHHBIX
CUTYalUsX.

Kputnuecku oneHMBaTh NOJyYEHHBIH PE3ybTaT, OCYIIECTBIATh
CaMOKOHTPOJIb, IPOBEPSIS OTBET HA COOTBETCTBHUE YCIOBHUIO,
HAXOJIUTh OLINOKH.

3HAKOMHTBCS ¢ HCTOPUEH Pa3BUTHS apuPMETHKU

Harnsignas reomerpusi.
Tena u purypsr B
[IPOCTPAHCTBE

MHororpaHHuKH.
N3o06paxenue
MHOTOTPaHHUKOB.
Monenun
POCTPAHCTBEHHBIX
Tel.
[IpssMOyTOIBHBIN

napajuienenumnes, Kyo.

Pa3Béprku kyba u
napajuieJenuIea.
[TpakTuueckas pabota
«Pa3BépTka KyOay».
O0BEM KyO0a,

Pacno3HaBaTh Ha YepTexKaX, pUCYHKAX, B OKPY:KAIOLIEM MUpPe
MPSIMOYTOJIBHBIN TapajlieJenuIe, Kyo, MHOTOIpaHHHUKH,
ONMUCHIBATH, HCMO0JIb3ysl TEPMHUHOJIOTHI0, OLIEHUBATH JINHEWHbBIC
pa3Mepsl.

IIpuBoauTH MpUMEPHI OOBEKTOB PEATTLHOTO MHUPA, UMEIOIITNX
(hopmMy MHOTOTpaHHUKA, IPSIMOYTOJILHOTO Mapaiienenunesaa, Kyoa.
HN300paxkaTh Ky0 Ha KjIeTUYaTON Oymare.

HccaenoBaTs cBoiicTBa Ky0a, MPsSMOYTOJIBHOTO MapajuieenuIeia,
MHOTOTPaHHUKOB, UCTIOJIb3Ys MoJieNii. Pacno3HaBaTh u
H300pakaTh pa3BEPTKHU KyOa U mapayenenumnena. MoaeJanpoBaThb
Ky0 ¥ mapajenenumnes] u3 Oymarv v mpo4nux MaTepuaios,
00BSICHATH CIIOCO0 MOJCITMPOBAHUS.
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IIPSIMOYTOJILHOTO
napaJuielenuIe a

HaxoauTh n3mepenus, BHIMUCIATD IUIONIA/Ib TOBEPXHOCTH; 00BEM
Ky0a, MpsIMOYT'OJILHOTO MapasuleNienuIe/a; uccjae10BaTh
3aBHCUMOCTH 00bEMa Ky0a OT JUTHMHBI €ro pedpa, BLIABUIATH U
000CHOBBIBATH T'MIIOTE3Y.

Hao0uaroaaTe 1 IPOBOAUTHL AHAJOTHH MEXIY MOHATUAMM IUIOLIATN
U 00bEMa, epuMeTpa U IIIOLIAA MOBEPXHOCTH. Pacno3HaBaTh
VCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 MHOTOTPaHHUKAaX, NPUBOJAUTH NPUMeEPbI U KOHTPIIPUMEPHI,
CTPOUTH BBICKA3bIBAHUSA U OTPUIIAHUS BbICKa3blBaHU. PemaTh
3aa4M U3 PEAJbHOU KU3HU

[loBTOpEeHue u 06001IEHNE

10

[ToBTOpPEHNE OCHOBHBIX
MMOHSITHUI

1 METOJIOB Kypca

5 kIacca,

00001IeHNE 3HAHU

BoryucasiTe 3Ha4€HUs BBIPAKECHUM, COACPIKAIINX HATYPAJIbHBIC
quclia, OOBIKHOBEHHBIE U JECSITHYHBIE 1POOH, BBIMOIHATh
peoOpa3oBaHUs YnCe.

Bpi0uparh ciocod cpaBHEHUS YKCEII, BBIYUCICHUN, IPUMEHSATH
cBOlicTBa aprpMeTUUECKUX JESUCTBUH I palluOHATU3AIIH
BBIYMCIICHUI.

OcyumecTB/JISITh CAMOKOHTPOJIb BBITIOJHAEMBIX ICUCTBHUI U
CaMOIIPOBEPKY PE3YIbTAaTa BBIYMCICHUN.

Pemate 3a1a4u U3 peaibHON KU3HU, IPUMEHATH
MaTeMaTH4YecKHe 3HAHUS JUI PEIICHUS 33/1a4 U3 JPYTUX yueOHBIX
MIPEAMETOB.

Pemats 3a1a4u pasHbIMHU CIIOCO0AMU, CPABHUBATH - CIIOCO0OBI
peuieHus 3a1a4i, BbIOUPATh PALIMOHAJBHBIH CIIOCO0

OBIIEE KOJIMYECTBO
YACOB IIO [TPOI'PAMME

170
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6 KVIACC

OcCHOBHBIE BU/JIBI ICSITEILHOCTH O0y4arOLIUXCS

HanmenoBanue paznena  [KomudecTBo OcHoBHOE
(TeMBI) Kypca qaCoB COACPIKAHUC
HatypanbHbie yncna 30 A
nMeTUIECKIE .
pug BoimoanaTs apudmernyeckue a1eiicTBUSI C MHOTO3HAYHBIMU
elicTBUA
A HaTypaJIbHBIMU YMCIIAMU, HAXOJAUTh 3HAYEHHU S YUCITOBBIX
C MHOTO3HAYHBIMUA .
BBIpaXEHUH CO CKOOKaMU U 0€3 CKOOOK; BHIYMCIATH 3HAYEHHUSA
HATYpPaAIbHBIMHU .
yp BBIpaXCHUH, COJIEpKAITUX CTCTICHH.
yuciaaMu. YuciaoBble o
BoInoHATH NPUKHAKY U OLEHKY 3HAYCHU YHCITOBBIX
BBIPAXKEHUS, IIOPAIOK o .
p » IOpAn BBIpO)XKCHUH, MPUMEHATH MPUEMBI IPOBEPKHU pe3yiIbTara.
elicTBUl
A ’ Hcnoab30BaTh NPH BHIYHCIEHUSIX [TIEPEMECTHTEIIBHOE U
HUCIOJIL30BAHUE .
s CoYeTaTeIbHOE CBOMCTBA CIIOKEHUS U YMHOKECHUS,
CKOOOK. Oxpyrieuue .
pyr pacrpeeIuTeIbHOe CBOMCTBO YMHOXKEHHUS OTHOCHUTEIHHO
HATYPAIbHBIX YHCeIL. . . .
yp CJIO)KEHUSI, CBOMCTBA aprU(METUUECKUX EHCTBUI.
eIIMTeIN W  KpaTHbBIE
A . p HccaenoBaTsb yuCI0OBBIE 3aKOHOMEPHOCTH, IPOBOIUTH YUCIOBBIC
qHCIIa; HAUOOJIBIIAN
’ AKCIIEPUMEHTHI, BBI/IBUTaTh U 000CHOBBIBATH
o0l  JENUTEND W OTe3RI
HAaNMEHBbIIIEE oO1ee
m @opmMyJHpPOBATH ONIPeAeSIeHUs] IeTTUTENS U KPaTHOTO,
KpaTHOE.

JlenumocTs CyMMBI U
MIPOU3BEICHHUS.
Jlenenue

C OCTaTKOM.
Pemenne TeKCTOBBIX
3a7a4

HAUOOJIBIIETO OOIIETo ACTUTEIIS U HAUMEHBIIIETO O0IIEeT0 KPpaTHOTO,
MIPOCTOTO M COCTABHOTO YHCEN; UCTIOIB30BATh ATH

TIOHSITHS TIPU PEIICHUU 3a]1a4.

[IpuMeHATH AJIrOPUTMbI BHIUKCICHUS HAMOOIBIIIETO 00IIIEero
JIEUTENISE 1 HAMMEHBIIIETO 00IIeTro KPaTHOTO ABYX YHUCEN, AlTOPUTM
pa3IoKEHUs YKClia Ha IPOCThie MHOXKHTENU. MccienoBaTh yCIoBuUs
JIeIUMOCTH Ha 4 1 6.

HccaenoBarb, 00cykaaThb, GopMyaMpoBaTh U
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000CHOBBIBATH BBIBO/ O YETHOCTH CYMMBI, IPOU3BEACHUS: IBYX
YETHBIX YHUCEl, ABYX HEYETHBIX YUCIIE, YETHOTO U

HEYETHOT'O YUCEIL.

HUccaenoBarh CBOMCTBA IEJIMMOCTH CYMMBI U IIPOU3BEICHUSA
YHUCEIL.

IIpuBOAUTH IPUMEPBI YUCEII C 3aIaHHBIMU CBOMCTBAMHU,
Pacno3HaBATh BePHbIe U HEBEPHbIE YTBEPKACHUS O CBOMCTBAX
YHCeJl, ONPOBEPraTh HEBEPHBIE YTBEPKIACHUS C TOMOIIBIO
KOHTPIPUMEPOB.

KoncTpyupoBath MaTeMaTH4YeCKHeE MPeAI0KeHU S

C TIOMOUIBIO CBA30K «H», KUJIN», KECIIH..., TO...».

PemaTh TeKCTOBBIC 3a/1a4l, BKIFOYAIOIINE TOHATHS AETUMOCTH,
apumeTHuecKrM crocodoM, UCIOIb30BaTh epedop Bcex
BO3MO>KHBIX BAPUAHTOB.

MopaeaupoBaTh X0/ pELICHUS 3a7a4i C TOMOLIBIO PUCYHKA, CXEMBI,
TaOJTUIBI.

IIpuBoauTH, pa3dUpPaTh, OLEHUBATH PA3JTUYHBIC PEIICHUS, 3aITUCH
pEIIEHU TEKCTOBBIX 3a]1a4.

Kpurnyeckn oneHMBATH [TOTYyYEHHBIN PE3YJIbTAT, HAXOIUTh
OIIHUOKH, OCYIIECTBIISITh CAMOKOHTPOJIb, IPOBEPSIS OTBET HA
COOTBETCTBHUE YCIOBHIO

Harnsignas reomerpusi.
[IpsiMble HA IIIIOCKOCTH

IlepienaAuKyIApHBIE
IIPsIMBIE.
[TapamiensHbie
IIPsIMBIE.
Paccrosiaue mexny

Pacnio3zHaBaTh Ha 4yepTeKax, PUCYHKaxX Cllydaud B3aUMHOIO
PACIIOJIOKEHHUS IBYX IIPSIMBIX.

N300paxkaTh ¢ NIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJTMHOBAHHOMW M KJIeTYaToi Oymare /iBe MmepeceKaroImumecs
IIPSIMBIE, 1BE MApPAJIEIbHBIE IIPSIMBIE, CTPOUTD IIPSIMYIO,
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JIByMsl TOYKaMH, OT
TOYKH JI0 TIPSAMOH,
JUIMHA MaplipyTa Ha
KBaJPATHOU CETKE

MEePIEHIUKYISIPHYIO JaHHOM.

IIpuBoauTH NpUMeEPHI NAPALIETBHOCTH U NEPIEHAUKYISIPHOCTH
MPSIMBIX B IPOCTPAHCTBE.

Pacno3HaBaTbh B MHOTOYTOJIbHUKAX NEPIEHAUKYISPHBIE U
napajuieJbHble CTOpOHbI. M300pakaTh MHOTOYTOJIBHUKY C
napajuieJbHbIMU, IEPIEHAUKYIApHBIMU cTopoHaMu. Haxoautb
paccTosiHUE MEXY IBYMsI TOUKaMU, OT TOUYKHU J0 MPSAMOU, JUTUHY
MyTH Ha KBaJIpaTHOM CETKE, B TOM YHUCJIE UCTIOJIB3Ys IIU(POBbIE

pecypchl

Jlpobu

32

OOBIKHOBEHHAA
JpoOb, OCHOBHOE

CBOMCTBO ApobH,

COKpaIieHue apooeil.

CpaBHeHME U

YIOPSIIOUYNBAHUC
npooeit.
Jecstuanbie npodu
U METpHUYECKas
cucTema Mep.

Apudmernyeckue
JIEUCTBHUS

C OOBIKHOBEHHBIMH
U NEeCATUYHBIMU
TPOOSIMHU.
OTHOLIIEHHE.

JleneHue B JaHHOM

CpaBHHMBATBH M YIOPAI0YMBATH JIpoOH, BLIOMPATH CIOCO0
CpaBHEHUS IPOOEH.

IIpeacraBasTh AecITUYHBIC TPOOU B BUAEC OOBIKHOBEHHBIX

npoOeli 1 OOBIKHOBEHHBIE B BUJIE€ JIECATUYHBIX, HCIOJIb30BATH
IKBUBAJEHTHbIE NMPEACTABJIEHHUS IPOOHBIX YHCE TIPU UX

CpaBHEHHUH, ITPH BEIYHCICHUAX. Mcmoab30BaTh ACCATUIHBIC
JipoOu Tpu TpeoOpa3oBaHUH BEITUYNH B METPUUYECKOU
CUCTEME Mep.

BeimonnsaTs apudmernyeckue 1eMcTBUs

C OOBIKHOBEHHBIMH M JICCITUIHBIMH JIPOOSIMHU.

BoryucasTe 3Ha4eHUS BBIPAXKEHUN, CONEPKALIUX
OOBIKHOBEHHBIE U AECSTHUYHbIE IPOOH, BHIMOIHATh

npeoOpa3zoBaHus ApoOeii, BLIOUPATH CNOC00, MPUMEHSITh
cBoiicTBa apuMeTHUCCKHUX ACHUCTBUI ISl pallMOHATH3AIUN
BBIYMCJICHHH.

CocTaBJATH OTHOIICHUS U IPOIIOPIUHU, HAXOAUTH

OTHOIICHUC BCIINYNH, NCIUTH BCIIMYNUHY B TaHHOM
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OTHOIIICHUU.
Macra0,
MIPOTIOPIHSL.

ITonsTHE TTpOLIEHTA.
Brruncnenue
MPOIICHTA

OT BEJIWYMHEI
BCJIMYMHEI 11O €€
MIPOIIEHTY.

Pemmenue TeKCTOBBIX
3a7a4, CoJIeprKaImnx
JPOOH ¥ MPOIICHTHI.
[IpakTrueckas pabora
«OTHOLIEHNE JJTUHBI
OKPYKHOCTH K €€
TUaMETPy»

OTHOIICHHUH.
HaxoauTh 3KCIePpUMEHTAIBHBIM IIyTEéM OTHOIICHUE JTTHHBI
OKPY)KHOCTH K €€ TuameTpy.

HNuTepnpeTHpoBaTh MaciTad Kak OTHOIIICHUE BEIMYHH, HAXOAUTh
MacinTad MIaHa, KapThl ¥ BEIYUCISTH PACCTOSHHUS, UCIIOIB3YS
Macuitao.

OOBACHATH, YTO TAKOE MPOIEHT, YIOTPEOISITH 000POTHI peUYH CO
CJIOBOM «IIPOIICHT». BbIpa:kaTh MpOIEHTHI B ApOOsIX U ApoOU B
MPOIIEHTAaX, OTHOIIIEHUE JIBYX BEJIMYMH B IPOIIEHTaX. BhIYUCIAATH
MPOIIEHT OT YKCJIA U YHCIIO 10 €Tr0 MPoIeHTy. OKPYIJIfATh ApodH 1
MIPOIIEHTHI, HAXOIUTh PHOIVKCHUS

qrce.

PemiaTh 3a1a4um Ha YaCTH, IPOIECHTHI, TPOIIOPIIMH, HA HAXO0XKJICHUE
JpoOu (MPOIIEHTA) OT BETMYMHBI U BEJIMUUHBI 110 €€ 1pobu
(mporieHTy), TpoOu (MPOIeHTa), KOTOPBIA COCTABISIET OHA
BennuuHa oT apyroi. IlpuBoanTs, pa3dénparthb, OLIEHUBATH
pa3IUYHbIE PEIICHUS, 3aMTUCH PEIICHUI TEKCTOBBIX 3a7ad.
N3Baekath nH(OPMAIUIO U3 TAOIUI] U TUATPAMM,
WHTEPIPETUPOBATH TAOJMYHBIC TAHHBIC, OTIPEIENISITh HAUOOIIbIIEE U
HaUMEHBIIICE U3 TPEICTABICHHBIX JIAHHBIX

Harnsagnas reomerpus.
CummeTtpust

OceBast cuMMeTpHS.
HenTpanbHas
CUMMETPHSL.

Pacno3snaBarh Ha yepTexax U U300pakeHUSIX, H300paxkaTh OT
PYKH, CTPOUTH C TIOMOIIBIO HHCTPYMEHTOB UTYPY (OTPE30K,
JIOMaHYI0, TPEYTOJIbHUK, IPSIMOYTOJIbHUK,
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[TocTpoenue
CUMMETPUYHBIX

¢uryp.
[TpakTuueckas pabota

«OceBasi CHMMETPUS».

Cummetpus B
IIPOCTPAHCTBE

OKPY>KHOCTb), CHMMETPUYHYIO JAaHHON OTHOCUTEIBHO MPSMOH,
TOYKH.

HaxoanThs npuMepbl CUMMETPHUH B OKPYKAIOIIEM MHpE.
MopenaupoBath 13 Oymaru a8e (pUrypbl, CHAMMETPUYHbIE
OTHOCHUTEJIBHO NPSIMO; KOHCTPYHPOBATh F€OMETPUUECKUE
KOH(UTypaluu, UCIOIb3Ysl CBOMCTBO CHMMETPHUH, B TOM YHCJIE C
MTOMOIIIBIO ITU(PPOBHIX PECYPCOB.

HccnenoBaThb CBOMCTBA U3YUEHHBIX (PUTYp, CBSI3aHHBIE C
CUMMETPUEN, UCTIOJIB3YS SKCIIEPUMEHT, HAOII0IEHUE,
MOJIETTUPOBAHUE.

O00cHOBBIBATH, ONIPOBEPraTh C IOMOIbIO KOHTPIIPUMEPOB
YTBEPXKJIECHUS O CAMMETPUH (PUTyp

BoipaxkeHus ¢ OykBaMu

[Tpumenenue OykB
JUIS 3aIIUCU

MaTEeMaTHYECKUX
BBIpa)KCHUH U
IIPEJI0KEHUN.
bykBennsie

BBIPpAXKCHUA U
YHCJIOBBIC

ITOJCTaHOBKH.
bykBeHHbIE

PaBEHCTBA,
HaXxO0XXICHUE

HCU3BCCTHOI'O

Hcnoab30BaTh 0YKBBI 151 0003HAUCHUSI YUCEIT, TIPH 3aMUCH
MaTeMaTHYE€CKUX YTBEPKJICHUM, COCTABISATh OYKBEHHBIC

BBIPAKCHUS IO YCJIOBUIO 3a1a4U.
I/ICCJICIIOBaTI) HCCJIOKHBIC YU CJIOBBIC 3aKOHOMCPHOCTH,

HCII0JIBb30BATh 6YKBBI JJIA UX 3aIliUCH.
BbIuucasiTh 41CI0BOE 3HAYCHUE 6YKBCHH01"O BBIPAKCHUA

MIPY 33/IaHHBIX 3HAYEHUSIX OYKB.
3anuceiBaTh GOPMYJIbI: IEPUMETPA U IIOMIAAH

MPSIMOYTOJIbHUKA, KBaJIpaTa; JUIMHbI OKPY>KHOCTH, IO
Kpyra; BHINOJHATH BHIYUCJIEHHS 110 dTUM (OpMYJIIaM.

CocraBasTs Gopmy.Jibl, BEIpaXkaroliie 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU: CKOPOCTbh, BPEMS, PACCTOSIHUE; 1I€HA,

KOJIMYECTBO, CTOUMOCTh; TIPOU3BOJUTEIILHOCTh, BPEMsl, 00bEM
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KOMITOHCHTA.

Dopmymnnr paboThI; BBITOIHATH BEIYUCICHHS 110 3TUM Gopmynam. Haxoaurs
HEHU3BECTHBIA KOMITOHEHT apu(METHUECKOTO JICHCTBHS
Harnsanas reomerpus. 14 YeTsIpEXYroIbHUK, N300pakaTh Ha HETMHOBAHHOM U KieTyaTo Oymare
@Durypsl Ha TIOCKOCTH PUMEPHI C UCITOJIb30BaHUEM YE€PTEKHBIX HHCTPYMEHTOB
YETHIPEXYTOJIBHUKOB. YETHIPEXYTOJIBHUKHY C 331aHHBIMH CBOMCTBAMHU:
[IpsIMOYTOJTbHUK, C HapaJUIeIbHBIMH, IEPIIEHINKYIISIPHBIME, PABHBIMH

KBaJpaT: CBOMCTBA

CTOpOH, YIJIOB,
UaroOHaJICH.
W3mepenue yrios.

Bungsr

TPEYTOJBbHUKOB.
Ilepumerp

MHOTOYTOJIbHUKA.
[Tnomans Gurypsl.
Dopmyiibl
nepuMeTpa u
IIoUIax

NpsIMOYTOJIbHUKA.
[Tpubnuxénnoe

HU3MCPCHUC IIOIIaau

¢uryp.
[IpakTnueckas

CTOPOHAMM, NPSIMBIMH YIJIaMU U JIp., PABHOOEIPEHHBII

TpeyroyibHUK. [Ipeasiarats u 00cy:ka1aTh cnocoobl,
AJITOPUTMBbI TIOCTPOCHUS.

HccaenoBarsb, UCMONIb3Ys SKCIIEPUMEHT, HAOIIOCHUE,
MOJICIMPOBAHKE, CBOMCTBA MPSMOYTOJIbHUKA, KBapaTa,
pa3OuBaTh Ha TpeyroJbHUKU. OOOCHOBBIBATH, ONIPOBEPTraTh
C TIOMOIIIbIO KOHTPIIPUMEPOB YTBEPIKICHUS

O IPAMOYTOJIbHUKE, KBaApPaTcC, pacCimo3HaBaTb BCPHLIC U

HEBEPHBIC YTBEPKICHHUS.
H3mepsATs M CTPOUTH C IIOMOLIBIO TPAHCIIOPTUPA YIJIBL,

B TOM YHCJIE B MHOTOYTOJIbHUKE, CPABHMBATh YIJIbL;
PaCoO3HABATH OCTPBIE, IPSMBIEC, TYNbIE, PA3BEPHYTHIC YIJIbI.

Pacnio3znaBathb, H300pakaTh OCTPOYTOJBHBIN, IPSIMO-
YTOJIbHBIN, TYIOYTOJIbHBIN, pABHOOEIPEHHBIH,

PaBHOCTOPOHHUMN TPEYTOJIbHUKH.
BoruucasiTe nepuMeTp MHOTOYTOJIbHUKA, TTOIIA/Ib
MHOTOYTOJIbHUKA Pa30MeHUEM Ha MPSIMOYTOJIbHHUKH,
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pabota «Ilmomranp
KpyTa»

Ha paBHbIE (PUTYPBI, UCIIOJIB30BATh METPUUECKUE €TUHUILIBI
M3MEPEHUS JJIMHBI U TIJI0IA N,

HNcnonb3oBaTh NPUOIMKEHHOE M3MEPEHHUE JJIMH U TUIONIaAei Ha
KJIeT4aTol Oymare, NpuOIMKEHHOE U3MEPEHUE JJIUHBI OKPY>KHOCTH,
IJIOIIAIU KpyTra

[1oJI0)KUTENBHEIE U
OTpHULIATENIbHBIC YUCIIA

40

Llenpre uncna.
Monayns uncna,
reoMeTpuueckas
HUHTEpIpeTaIus
MoayJs. YucioBbie
MIPOMEXYTKH.
[TonoxxutenbHbIE U

OTPHULATCIBHBIC YHCJIA.

CpaBHeHue
MTOJIOKUTETBHBIX U
OTPHUIATEIIbHBIX
qHCel.
Apudmerndeckue
JICUCTBUSA

C TIOJIOKUTETHHBIMHU
U OTPHUIATCIIbHBIMU
YHUCJIaMHU.

Pemienne TeKCTOBBIX
3aja4y

IIpuBoANTE NPpUMeEPBI UCIIOJIB30BAHNS B PEATIbHON KU3HU
TI0JIO)KUTEIbHBIX U OTPULATENBHBIX YUCE.

N300paxkaTs Lenble YUCIia, TOJ0KUTEIbHBIE U OTPULIATEIIBHbBIE
YKCJIa TOYKAMH Ha YUCJIOBOM MIPSIMOM, HCIOJIb30BATh YHCIOBYIO
MPSAMYIO JUIsl cpaBHeHNUs uncell. [IpuMeHsTh npaBujIa CpaBHEHNUS,
YHOPAI0YMBATH LICJIBIE YUCIIA; HAXOAUTH MOYJIb YUCIIA.
®opMyJIMPOBATH NPABUJIA BBIYHUCIICHUS C MIOJIOKUTEIBHBIMU U
OTPULIATEIIHBIMA YMCIIAMU, HAXOAUTH 3HAYEHHUS YUCIIOBBIX
BBIPa)KCHUH, COJIEpKAIIUX JTEUCTBUS C TOJIOKUTEIBHBIMU 1
OTPULIATEIILHBIMU YUCIIAMHU.

IIpuMeHATH CBOMCTBA CIIOKEHUS U YMHOXKECHUS JUIs
peoOpa3oBaHMsl CYMM U IPOU3BENECHUN
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[IpencraBineHne TaHHBIX

[IpssMmoyronpHas
cUCTeMa KOOpIUHAT
Ha TUIOCKOCTH.
KoopaunaTs! TOukH Ha
IJIOCKOCTH, abcuucca u
OpAHMHATA.
Cronbuateie u
KPYTOBBIC

JTUarpaMMBbl.
[TpakTuueckas padbota
«IIoctpoenue
JUarpamMm.

Pemienne TeKCTOBBIX
3a/1a4, COIepKALIUX
JTaHHBIE,
MpeACTaBICHHBIE B
Ta0JIHUIax U HA
TuarpaMmmax

OO0BSACHATH M HWJIIOCTPHPOBATH MOHATHE NIPSIMOYTOJIBHON
CUCTEMBI KOOPJAUHAT Ha INIOCKOCTH, UCII0JIB30BaTh TEPMUHOJIOTHIO;
CTPOUTH Ha KOOPAMHATHOM TUIOCKOCTH TOYKU U (PUTYPHI 10
3aIaHHBIM KOOpAMHATaM, HAX0AMTh KOOPJAUHATHI TOYEK.

YwuraTh cTOJIOUATHIE M KPYTOBBIE AMarpaMMbl; HHTEPIPEeTHPOBATH
JTaHHBIE; CTPOMTH cTosI0UaThie Auarpammbl. Menmosab3oBaTh
uHdpopmanuio,

IIPEICTABICHHYIO B TaOJIUIaX, HA AMarpaMmmax JUisl peieHus
TEKCTOBBIX 3a/1a4 U 3a/1a4 U3 PEAIbHOU KU3HU

Harnsignas reomerpusi.
Durypsl B IpOCTPAHCTBE

[IpssMOyTOIBHBII
napaJjuiesienurie1, Kyo,
npu3Ma, MupaMua,
KOHYC,

IIAHAP, map u cdepa.

N306paxenune

Pacno3naBaTh Ha 4epTekax, pUCYHKaX, ONMUCHIBATh MTUPaMHY,
npU3MYy, HIUIHHJIP, KOHYC, I1ap, H300paxaTh UX OT PYKH,
MOJeJMPOBaTh U3 OyMaru, IiIacTHJINHA, TPOBOJIOKU H JIp.
I[IpuBoauTH NpUMepPHI 00BEKTOB OKPYKAIOIIETO MUPA, UMEIOIINX
(bopMBI HA3BaHHBIX TEI.

Hcnosb30BaTh TEPMUHOJIOTHMIO: BEPIINHA, PeOPO, TPaHb,
OCHOBaHME, BBICOTA, PAINYC U IUAMETP, pa3BEPTKA.
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IPOCTPAHCTBEHHBIX
¢buryp. [Ipumepsr
pa3BEPTOK
MHOTOTPaHHUKOB,
WIMH]IPA ¥ KOHYCA.
[TpakTuueckas pabota
«Co3nanue Mozenen
MPOCTPAHCTBEHHBIX
burypm».

IMousartue 00bEMA;
CIMHUIIBI U3MEPCHUS
o0bEma. OO6BEM
PSIMOYTOJILHOTO
napasuienenumnesa,
Ky0Oa, popmynsl 06bEMa

N3yuaThb, UICMIONB3YS IKCIIEPUMEHT, HAOIIOIEHUE, U3MEPEHUE,
MOJIETUPOBAHUE, B TOM YUCJIE KOMITBIOTEPHOE, U ONUCHIBATH
CBOIICTBA Ha3BAHHBIX TEJl, BHISIBJIATH CXOACTBA  Pa3JINyMs:
MEX1y TUPAMHJION U PU3MOMN; MEXAY IUIHMHIPOM, KOHYCOM U
1apom.

Pacno3naBath pa3BEPTKHU Napajuienenumnesaa, Kyoa, mpu3Mel,
NUpPaMU/Ibl, KOHYCA, IMJIMHIPA; KOHCTPYMPOBATH JIaHHbIE TEJa U3
Pa3BEPTOK, CO3/1aBaTh UX MOJICIIH.

Co3naBaTbh Mo/e/IM IPOCTPAHCTBEHHBIX (uUryp (u3 oymarm,
MIPOBOJIOKH, MJIACTUIIMHA U Jp.)

N3mepsaTs HA MoaesiX: ATUHBI pEOEp MHOTOTPAaHHUKOB, TUAMETP
miapa.

BoiBoauts dopmyJty o0bEMa NPIMOYTOIHHOTO MapalieIeHIe 1a.

BoruucasTs mo popmysiam: o0bEM MPSAMOYTOIHLHOTO
napasuienenumesna, Kyoa; uCrosib30BaTh €IUHUIIBI U3MEPECHHUS
00BbEMaA; BBIYUCIATH 00BEMBI TEJI, COCTABICHHBIX U3 KyOOB,
napajuieNieluIe/I0B; pelaTh 3a1a4M C PEaTbHbBIMU JaHHBIMU

[ToBTOpEeHue, 0600IIEeHNE,
CHUCTeMaTHU3aIus

20

[ToBTOpEHME OCHOBHBIX
MOHSTHUH U METOJIOB
KypcOB 5 U 6 KJIacCoB,
00001IeHHE T
CHUCTEeMaTH3aIIHs
3HAaHUMN

BourunciiTh 3HaUCHUS BBIPAKEHUN, COAEPKAIIUX HATYpaAIbHbIE,
1IeJIbIe, ITOJI0KUTEIbHBIC U OTPUIIATEIIFHBIC YHCTIa, OOBIKHOBCHHBIC
JIECATHYHBIE IPOOH, BBITIOJHATH MPEOOPa30BaHMS YHUCEIT U
BBIPaKCHUM.

Bri0upaTh cnocod cpaBHEHUS YUCENl, BHIYUCICHUHN, IPUMEHATH
cBOiicTBA apuPMETHUCCKUX ACHUCTBUH ISl pAlIOHATN3AIAN
BBIUMCJICHUH.

nu
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PemaTh 3a1a4m u3 peaybHOMN )XKU3HU, IPUMEHSATH
MaTeMaTH4YecKHe 3HAHUS I PEIICHUS 3a/1a4 U3 JPYTHX
MPEeIMETOB.

PemaTs 3a1a4u pa3HbIMH CIIOCO0AMU, CPABHUBATH, BLIONPATH
CIOCOObI pelIeHUS 3aJauu.

OcymecTB/SITh CAMOKOHTPOJIb BBITIOJIHAEMbIX IEHCTBUN U
CaMOTIPOBEPKY PE3yNIbTaTa BHIYUCICHUN

OBUIEE KOJIMYECTBO
YACOB I10 I[TPOT'PAMME

170
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OEJJEPAJIBHASA PABOYAS TIPOT'PAMMA YUYEBHOI'O KYPCA «AJITEBPA» B 7-9
KJTACCAX

MHNOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OAHUM W3 OMOPHBIX KYpCOB OCHOBHOTO 00IIero oOpa3oBaHHS: OHA
o0ecreynBaeT U3Y4YEHHE JPYruxX JAHCHMIUIMH, KaK ECTECTBEHHO -Hay4yHOro, TaK U
TYMaHUTAPHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOAWMO JUIS TPOJOIDKEHHS 00pa3oBaHHS U B
MOBCEAHEBHOM *U3HU. Pa3BuTHe y 00y4arommxcs Hay4YHbIX MPEACTaBICHUN O MPOUCX0XKICHUN
U CYIIHOCTH alreOpandeckux aOCTpakiil, crnocode OTpakeHUs MaTeMaTHueCKOW HayKou
SBJICHUHA M TPOLIECCOB B MPHUPOJAEC U OOIIECTBE, POJIM MAaTEMaTHYECKOTO MOJEIUPOBAHUS B
HAyYHOM IIO3HAHUU M B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS U
Ka4yeCcTB MBILIUIEHUS, HEOOXOAUMBIX JJIs aJanTallid B COBPEMEHHOM LHM(POBOM 0OIIECTBE.
Nzydyenune anreOpbl obecrieunBaeT pa3BUTHE yMEHHsI HaAO0aTh, CPaBHUBATh, HAXOJUTH
3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTUPOBAHHO
00OCHOBBIBATh CBOM JICUCTBUSI M BBIBOJBI, (hOpPMYIHpOBaTh yTBepkiaeHus. OcBoeHHEe Kypca
anreOpbl 0OecrneuynBaeT pa3BUTUE JIOTUYECKOTO MBIIUICHUS 00YYaIOIUXCsl: OHU HCIOIb3YIOT
JIeNYKTUBHbBIC M UHYKTUBHBIE PACCyKIEHUS, 0000IIeHIEe U KOHKPETU3AIINI0, a0CTparupoBaHue
u anajoruto. OOydeHue anrebpe MpeanonaraeT 3HAYUTEIbHBIA OO0BEM CaMOCTOSTEIHHOMN
NESTENIbHOCTH  O0y4aroluxcsi, MO3TOMY CaMOCTOSATEIbHOE pEIIEHUWE 3a7ad  SBJISETCS
peanu3anueil 1eaTeIbHOCTHOIO IPUHIIMIA 00yUYEHUS.

B crpyktype mnporpammbl y4yeOHOro Kypca «Anredpa» Uil OCHOBHOTO OOILEro
o0pa3oBaHUs OCHOBHOE MECTO 3aHHMAIOT COJEp)KaTelbHO-MEeTOauYecKue JuHuM: «Yucna u
BBIUMCIIEHUS», «ANreOpandeckue BBIPAXKECHUS», «YPABHEHHUS U HEPaBEHCTBa», «DyHKUIUN».
Kaxxnas u3 aTux copepaTeslbHO ~-METOIMYECKUX JIMHUN Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIEeT
M3YYEeHHUs Kypca, B3aUMOJIEHCTBYS C APYTUMHU €ro JUHUSAMU. B xoze n3ydyeHus yueGHoro Kypca
oOydalIuMcs  MPUXOJUTCS  JIOTUYECKHM  pacCyXAaTh,  MCIOJb30BaThb  TEOPETHUKO-
MHO>KECTBEHHBIHN S3bIK. B CBSI3M ¢ 3TUM B IporpaMMmy y4eOHOro Kypca «Anredpa» BKIHOUYEHBI
HEKOTOpbIE OCHOBBI JIOTHKH, MPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3zesiax MaTeMaTUYeCKOro
o0pa3oBaHusi U CIOCOOCTBYIOIIME OBJAJACHUIO OOYYalOIIMMKCS OCHOB YHHMBEPCAIBHOTO
MaTeMaTu4eckoro si3bika. CopepxaTellbHOM M CTPYKTYPHOH OCOOEHHOCTBIO yd4eOHOTO Kypca
«AnrebOpay SBIISIETCS €ro UHTETPUPOBAHHBIN XapaKTep.

Conepxxanne nuHMM «Yuclia W BBIYKMCICHUS» CIY>KUT OCHOBOM I JaidbHEHIIEro
M3yYEHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYArOIIMXCS JIOTUYECKOTO MBILIUICHUS,
(OpMHUPOBAHUIO YMEHUS IOJIb30BATHCS ATOPUTMAMH, a TaKXKe MPHOOPETECHHUIO MPAKTHUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJIsi TIOBCEIHEBHOM >KM3HU. Pa3zBuTHE MOHATHS O YUCIIe Ha YpPOBHE
OCHOBHOT'O 00IIero 0Opa3oBaHMs CBS3aHO C PALMOHAIBHBIMU U MPPALMOHAIBHBIMUA YHCIAMHU,
(dbopMHUpOBaHUEM TMPEACTABICHUN O JCHCTBUTEIILHOM UYHUCIIE. 3aBEpIICHUE OCBOCHUS YMCIOBON
JMHUU OTHECEHO K CpelHeMy o01ieMy 00pa30BaHuIo.

Copepxanue J[BYX anreOpanueckux JIMHUNA - «AnreOpandeckue BBIPAKEHUS» U
«YpaBHEHUST W  HEPABEHCTBA»  CHOCOOCTBYeT  (opMHUpOBaHHIO Yy  OOydYarOmIUXCS
MaTeMaTHYEeCKOro ammnapara, HeoOXOJUMOTo MJis pElIeHUs 3aJad MaTEeMaTHUKHU, CMEXHBIX
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MIPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]a4. Ha ypoBHE ocHOBHOrO 00111€r0 00pa3oBaHus
y4eOHBI MaTepuasl TPYNOUPYETCS BOKPYr palMOHAIBHBIX  BbIpaKEHHH. Anredpa
JEMOHCTPUPYET 3HaUCHUE MAaTEMATHKHU KaK sI3bIKa JJIsl MOCTPOCHUS MaTEMaTHYECKUX MOJIENECH,
OIMCaHUS TPOIECCOB U SIBJICHUI peabHOro Mupa. B 3agaun oOyueHus anredpe BXOISAT TaKKe
JalbHENIee pPa3BUTHE AITOPUTMUYECKOTO MBIIUICHUS, HEOOXOJUMOT0, B YacCTHOCTH, MAJIA
OCBOGHHUSA Kypca HHGOPMATUKH, W OBJAJICHHE HABBIKAMU JEAYKTHBHBIX PaCCyXJICHUM.
[IpeoGpazoBanne CUMBOJIBHBIX (DOPM CIIOCOOCTBYET pa3BUTHUIO BOOOPAKEHUs, CIIOCOOHOCTEH K
MaTEeMaTUYECKOMY TBOPUYECTBY.

Conepxanne  (QyHKIUOHANBHO-TpAQUUECKOW JIMHUM  HAIIEIGHO Ha  TOJIyYeHUe
oOyJarmuMucs 3HaHUH 0 QYHKIHMSIX KaK BaXXHEHIIICH MaTeMAaTUUECKON MOJICITH JIJIsl OTIICAHUS
U UCCIIEIOBAaHUS PAa3HOOOPA3HBIX MPOLECCOB M SIBICHUM B mpupoje u obuiectBe. M3yueHue
MaTepuana CrnocoOCTBYET pPa3BUTHUIO y OOYYAIOMIMXCS YMEHHUS MCHOJIb30BaTh pa3InyHbIC
BBIPA3UTENIbHBIE CPEJACTBA S3bIKA MATEMAaTHKU - CIIOBECHBIE, CUMBOJIMYECKUE, Ipaduueckue,
BHOCHT BKJIaJ B (JOPMUPOBAHME MPEACTABICHUN O POJIM MATEMATUKHU B Pa3BUTUHU LUBUIN3ALUN
U KyJbTYPBHIL.

CornacHo yueOHOMY TUTaHy B 7-9 Kiaccax u3ydaercs: yueOHbIN Kype « Anredpay, KOTOpbIN
BKJIIOYAET CIEAYIOIINEe OCHOBHBIE pa3lenbl coaepxaHus: «Uucima u  BBIUUCICHUSNY,
«AnrebpanvecKue BeIpAXEHUSNY, « Y paBHEHHS U HEPABEHCTBAY, « DYHKITUN.

Oo011iee uncio 4acoB, pEKOMEHJOBAaHHBIX JUISl M3YYEeHHS yIeOHOTO Kypca «Anredpay, - 306
yacoB: B 7 kjacce - 102 vaca (3 gaca B Henento), B 8 knacce - 102 yaca (3 yaca B Hezento), B 9
kimacce - 102 gaca (3 gaca B HECIIO).

COJEPXAHUE OBYYEHUA 7

KJIACC

Yucaa 1 BBIYUCICHUS

JlpoObu OOBIKHOBEHHBIE U JCCSATHYHBIE, MEpPexo OT OAHOW (OopMBI 3amucu Apobel K
npyrou. [loHsATHE palMOHAIIBHOTO YUCJIA, 3aUCh, CPABHEHHUE, YIIOPSAI0YMBAHUE PALIMOHAIBHBIX
gucen. ApupMeTHIeCKre TSHCTBUS ¢ pallMOHAIBHBIMH YHCIIaMH. Pelenre 3a1ad u3 peabHOM
MPAKTUKU HA YaCcTH, HA APOOH.

CreneHb ¢ HaTypaJbHBIM TOKa3aTeJIeM: OIpeJeieHue, Mpeodpa3oBaHre BhIPAKECHHUI Ha
OCHOBE OIpe/ieNICHus, 3anich 0OIbIIMX yucend. [IponeHThl, 3anuch MPOLIEHTOB B BUIE ApOOH U
IpoOu B BUJIE TIPOIICHTOB. Tpy OCHOBHBIC 3aJa4¥ HA MPOIICHTHI, PEIICHUE 3a]lay U3 PealbHOM
MIPaKTUKHU.

[IpumeHeHre TpU3HAKOB ACTMMOCTH, PA3JIOKEHUE HA MHOKUTEIN HATYpPaJbHbIX YUCEIL.

PeanbHble 3aBUCMMOCTH, B TOM YHUCIIE MpsiMasi U oOpaTHasi MPOMOPIUOHATIBHOCTH.
Anredpanveckne BbIPpaKeHUs

IlepeMeHHBIE, YUCIIOBOE 3HAYECHUE BBIPAKECHMS C MEPEMEHHOW. /lomycTrmble 3HAYeHUS
nepeMeHHbIX. [IpencraBieHne 3aBUCMMOCTH MEXKAY BEIHMYMHAMH B BHUAEC (HOPMYIIHL
Beruncnenus no ¢popmynam. [Ipeo6pazoBanne OyKBEHHBIX BBIPAKECHU, TOXKIECTBEHHO PaBHbBIC
BBIPKEHUS, TIPaBHUIIa IPe0Opa30BaHMsI CYMM M MPOU3BEICHUI, MTpaBuiIa PaCKPbITUS CKOOOK U
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MPUBEACHMS MOJOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYPaJIbHBIM MOKa3aTeIeM.

Opnnounensl 1 MHOroueHbl. Ctenenp MHOTOWIeHa. ClI0KEHNE, BBIYMTAHUE, YMHOXEHUE
MHOT04JI€HOB. DOpMyIbl COKPAIEHHOTO YMHOXKEHHS: KBaApaT CyMMBbI M KBaApaT Pa3HOCTH.
®opMya pa3HOCTH KBaapaToB. Pa3iokeHre MHOIO4JIEHOB Ha MHOXKUTEIIU.

YpaBHeHHs 1 HEPABEHCTBA

VYpaBHeHHe, KOPEHb ypaBHEHUs, NIPaBHIia IPeoOpa3oBaHus YpaBHEHUS, paBHOCUIBLHOCTD
YpaBHEHUH.

JluHelHOEe ypaBHEHME C OJHOM NEPEMEHHOM, YMCIO KOPHEW JIMHEMHOrO0 YpPaBHEHWUS,
peuieHue JUHEHHBbIX ypaBHeHUH. (CocTaBlIeHHE ypaBHEHMH IO YCJIOBHMIO 3aJaud. PemieHue
TEKCTOBBIX 3a/1a4 C TOMOIIbIO YPABHEHUH.

JluneitHOe ypaBHEHHE C JIByMs MepeMeHHBbIMU U ero rpaduk. Cucrema IByX JTMHEHHBIX
YpaBHEHMI C JBYMS NEepEeMEHHBIMH. PerieHre cucTeM ypaBHEHHH CIIOCOOOM MOJICTaHOBKH.
[IpuMepsl peleHns TEKCTOBBIX 3a/1a4 ¢ IOMOIIbIO CUCTEM YPaBHEHMIA.

DOyHKINHA

Koopaunata Toukn Ha mnpsMoil. UucioBble NpOMeXyTKH. PaccTosHue Mexny IByMms
TOYKaMH KOOPAUHATHOM IPSIMOI.

[IpsimoyronmpHas cuctema koopauHat, ocu OX m Oy. AbGcumcca u opAMHATA TOYKH Ha
KoopauHaTHOW miiockocTH. Ilpumepsl rpadukos, 3agaHHbIX (Gopmynamu. UteHue rpapukoB
peanbHbIX 3aBucumocted. Ilonstne ¢ynkuun. I'padpuk Pynkuun. CsoiicTBa (QyHKIMIA.
Jluneitnas ¢pynkuus, e€ rpapuk. I'paduk pynkuuu y = |x|. ['paduueckoe pernienne IMHEHHBIX
YPABHEHHUU U CHCTEM JINHEVHBIX YPaBHEHUM.

8 KNIACC
Yucaa v BbIYMCICHUS

KBagpatueiii koperb u3 uucna. [loHstue 00 wuppanuoHanbHOM 4wmcie. JlecaTuyHbie
IpUOTMKEHHS UpPAIlMOHANEHBIX yKcell. CBoMCcTBa apu(METUUECKUX KBaIPATHBIX KOPHEH U MX
MPUMEHEHHE K MPeoOpa30BAaHUIO UYMCIIOBBIX BBIPAKEHUW W BBIYUCICHUSM. J[eHCTBUTENHHBIC
qyuca.

Crenens c 11e51bIM NTOKa3aTeneM U € cBoricTBa. CTaHapTHas 3alUCh YUCIA.

AureOpanyveckue BbIpaskeHUs!

KBagparsiii TpEXWIIEH, Pa3I0KEHUE KBAAPATHOIO TPEXUIIEHA HA MHOKUTEIIH.
Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO anredpanyeckoi apodu. CrnoxkeHne, BBIYUTaHUE,
YMHOXXEHHE, JIeJIeHne anredpandeckux 1poobeil. ParmonanbHble BRIpaKEHUS U UX
peoOpa3oBaHHUeE.

YpaBHeHUA U HEPaBeHCTBA

KBanpatHoe ypaBHeHMe, (opMyna KOpHEH KBajpaTHOro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHM, CBOASIIMXCS K JUMHEHHBIM W KBajpaTtHbIM. [Ipocreiimue npoOHO-
palMOHAIbHbIE YPABHEHUS.

I'paduueckas uHTEpIIpeTals ypaBHEHUN C JBYMS NEPEMEHHBIMH U CHUCTEM JIMHEHHBIX
YpPaBHEHUU C IByMs IEpEeMEHHbIMU. [IpUMepsl pelIieHuss CUCTEM HEIMHEHWHBIX YPaBHEHUU C
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JIBYMsI IEPEMEHHBIMH.
Pemenmne TeKCTOBBIX 337129 aNreOpandeckKuM CriocoooM.
UucnoBble HEpaBEeHCTBA M HX CBOWCTBA. HepaBeHCTBO € OJHOM NEPEMEHHOM.
PaBHOCHIBHOCTD HepaBeHCTB. JIMHeliHble HepaBEeHCTBAa C OJHOM mnepeMeHHOU. CucTtemsl
JIMHEMHBIX HEPABEHCTB C OJTHOM IIEPEMEHHOM.

DOyHKUNHA

[Tonsitne pynkuunu. O6nacTe onpeaeneHus U MHOXKECTBO 3HaueHUr (pyHKIUU. CrocoObl
3a1aHus QYHKIIHM.

I'padux dbynakmuu. Ytenwe cBoiictB (yHkimu mo e€ rpaduky. Ilpumepsl rpadukos
GyHKIUH, OTpaXKaroIIUX peaJbHbIE MPOIIECCHI.

OYHKIMK, OMHUCHIBAIOIINE NPSIMYI0O U OOpPaTHYIO MPOINOPLIHMOHATbHBIE 3aBUCUMOCTH, UX
rpapuku. @yaxuun y = X2, y = x3, y ="x, y=\x\. I'paduueckoe penieHne ypaBHeHU 1
CUCTEM ypaBHEHUH.

9 KJIACC
Yucaa u BIYUCICHHUS

ParnmonanbHble ynclia, UPPALMOHATIBHBIE YNCIIA, KOHEYHbIE U OECKOHEUYHbIE JIECATHUHBIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHUCEN, JCHCTBUTENbHbIE 4YMCIA KaK OECKOHEUYHbIE
JecsTUUHble  JpoOu. B3auMMHO  OJHO3HaYHOE  COOTBETCTBHE  MEXKAYy  MHOXKECTBOM
JNEWCTBUTEIBHBIX YUCEII U KOOPJAUHATHON MPSMOM.

CpaBHeHUE JAEUCTBUTENBHBIX 4YMCEN, apuMeTUYECKUe ACUCTBUS C JEHCTBUTEIbHBIMU
YUCIIAMH.

Pa3mepbl 00BEKTOB OKPYIKAIOIIET0 MUPA, UTUTEILHOCTh POLIECCOB B OKPYKAIOIIEM MUPE.

[TpubnuxEéHHOEe 3HAUYEHHWE BEIWYMHBI, TOUYHOCTh NpUOMMKEeHUS. OKpYIJIeHHE YHCEll.
[Ipukuaka u oLleHKA Pe3yabTaTOB BEIYMCICHU.

YpaBHeHUs] M HEPAaBEHCTBA

JIuneitHoe ypaBHeHHE. Pellienne ypaBHeHUH, CBOASIIMXCS K JIMHEHHBIM. KBanpaTHoe
ypaBHeHHE. Pelienre ypaBHeHUH, CBOASIIMXCS K KBaApaTHBIM. bukBagpaTHOe ypaBHEHUE.
[Ipumepsl pemieHns ypaBHEHHM TPETbEW U YETBEPTOM CTENEHEN Pa3IOKEHUEM Ha MHOXKUTEIIH.

Pemenne  ApoOHO-palMOHANIBHBIX ~ ypaBHEHHMH.  PemieHne  TEKCTOBBIX  3a7ad
anreOpandecKuM METOJIOM.

VYpaBHeHHE C ABYMs TEPEMEHHBIMH U ero rpaduk. Pemenne cuctem NBYX JIMHEHWHBIX
YPAaBHEHHUM C JBYMs IEpEMEHHBIMU. PemeHue cUCcTeM IByX YpPaBHEHHMH, OJAHO M3 KOTOPBIX
JUHEHoe, a Apyroe - BTopoil creneHu. ['paduueckas MHTEpIpeTanysl CUCTEMbl YPAaBHEHUH ¢
JBYMSI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3aj1a4 anredpandeckuM crocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHENHHBIX HEPABEHCTB C OJHOM NIEPEMEHHOM. PemieHue cucrteM JIMHEHHBIX
HEPaBEHCTB ¢ OAHOW mepeMmeHHoi. KBanpatHeie HepaBeHcTBa. ['paduueckas mHTEpIpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU.
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DOyHKIUH
Ksagparnunas ¢dyukius, e€ rpadux u cpoiictBa. [lapaGona, KoopAMHATHI BEPIIMHBI
napaboJibl, OCb CHMMETPHH MapadoJIbl.

I'padvkn NTMHEWHBIX, CTENIEHHBIX (YHKIUH, QYHKIUH, CONEPKAIMX 3HAK MTAYIS U UX

CBOMCTBA.
Yucii0BbIe NOCJIEI0BATEILHOCTH M NIPOrPeCcCHH

[TonsiTHE YMCIOBOM MOCIEAOBATENBHOCTH. 3aJJaHUE TIOCIIEIOBATEIbHOCTU PEKYPPEHTHOM
dbopmynoit u hopmyioi N-2o dieHa.

Apudpmernueckass M reoMerpuueckas — nporpeccud. @Dopmynabl  N-ro wieHa
apru(METHIECKON 1 TeOMETPUUIECKON MTPOTPECCHA, CyMMBI MEPBBIX N YJICHOB.

N300pakeHne 4ieHOB apuU(PMETHUECKOW M T€OMETPUUYECKOM MpOrpeccuid TOYKaMH Ha
KOOPJAMHATHOW INTOCKOCTH. JIMHENHBIN U SKCITIOHEHIHAIBHBINA POCT. CII0KHBIE IPOLICHTHI.

IPEJMETHBIE PE3YJIBTATHBI

IIpeamMeTHBIE pe3yJbTATHI 0CBOECHHSI IPOrPAMMBbI Y4€OHOI0 Kypca K KOHILY 00yYeHusI
B 7 KJ1acce:

Yucjia 1 BbIYHCTEHUSA

BrImonHATh, couerass yCTHbIE M NMHUChbMEHHBbIE MPHUEMBI, apumeTrueckue NEeHCTBUS C
paIMOHaTLHBIMH YUCIIAMH.

HaxonuTe 3HaueHWs YMCIOBBIX BBIPAXKEHUH, MPUMEHSTh Pa3zHOOOpa3HbIE CHOCOOBI U
npuéMbl BBIYMCICHHUSI 3HAUYEHUH APOOHBIX BBIPAKEHUH, COJEpXKAIIUX OOBIKHOBEHHBIE U
JIECATUYHBIE IPOOH.

[TepexoauTh OT OHOM (POPMBI 3aMKUCH YUCEN K APYroil (mpeoOpa3oBhIBaTh JAECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO POOB).

CpaBHUBATH U YIOPSIA0YMBATH PAIIMOHAIBHBIC YHCIIA.

OKpyrisTh ynca.

BBINOAHATS IPUKHUIKY U OLEHKY pe3yJjbTaTa BBIUMCICHUHN, OICHKY 3HAYCHHH YHCIIOBBIX
BbIpQXKEHUN. BBINOIHATE 1EHCTBUS CO CTENEHSIMU C HaTypalIbHBIMH ITOKA3aTENISIMU.

[TpuMeHsATh IPU3HAKH JETMMOCTH, PA3JIOKEHNE Ha MHOXHUTEIN HaTypaTbHBIX YHCE.

Pemate mpakTHKO-OPHEHTHPOBAaHHBIC 3aJaud, CBS3aHHBIC C OTHOIICHHEM BEJIMYUH,
MPONOPIIMOHANIBHOCTRIO BEIUYMH, IPOLEHTAMH, HHTEPIPETHPOBATh PE3yJIbTAThl PEIICHUS
3a7a4 ¢ y4ETOM OrpaHUYCHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPHBACMBIX OOBEKTOB.

AuredOpanyeckue BbIpasKeHUsI

Hcnonbs3oBaTh anredpandyeckyo TEpMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B ITpoLecce
OCBOEHHUS yueOHOr0o MaTepuasa.

HaxoauTe 3HaueHnst OyKBEHHBIX BBIPAKEHHI NP 3aJaHHBIX 3HAYEHUSAX MIEPEMEHHBIX.

BrimonnsaTe npeoOpa3oBaHus LEI0r0 BEIPAXKEHHUSI B MHOTOWIEH NPUBEICHUEM ITOT00HBIX
CJIaraeMbIX, PaCKPbITHEM CKOOOK.

BbINoNHATE YMHOXXEHHE OJIHOYJIEHA HAa MHOIOWIEH M MHOTOW/IEHAa Ha MHOTOYJIEH,
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MPUMEHSITH (OPMYIIBI KBaJpaTa CYMMBI U KBaIpaTa pa3HOCTH.

Ocy1iecTBAsATh Pa3IOKEHUE MHOTOWICHOB HAa MHOXWTENIU C MOMOIIbIO BBIHECEHUS 3a
CKOOKM OOIIEro MHOXHTEJISI, TPYNIIUPOBKU CJIaraeMbIX, TpUMEHEHUs (OPMYJ COKPAIIEHHOTO
YMHOKEHHUS.

[IpumensTs mnpeoOpa3oBaHMs MHOTOWIEHOB JUIS PEHICHUS pa3UYHbIX 33734 U3
MaTE€MaTHKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATypalbHBIMU MOKA3aTEISIMU AJis peoOpa3oBaHus
BBIPAKECHU .

YpaBHeHHs 1 HEPAaBEHCTBA

Pemarps nuHElHbIE ypaBHEHMs ¢ OJHOW NEPEMEHHOM, NMPUMEHs IPAaBWIA NEPEX0aa OT
UCXOJHOTO YpaBHEHUs K pPaBHOCHIBHOMY eMy. lIpoBepsATh, fABIAETCA 1M YHUCIO KOPHEM
YPaBHEHUS.

[TpuMeHsTh Tpaduueckre METO bl IPU PELICHUH JUHEWHBIX YPaBHEHUM U UX CUCTEM.

[TonGupaTh mpUMepsI Map YUCE, ABISIOIIMXCS PEIIEHUEM JMHEHHOT0 ypaBHEHUS C IBYMsI
IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JHMHEHHOTO YypaBHEHHMS C JABYMs
NEPEMEHHBIMU, MOJIB3YACh FPaUKOM, IPUBOAUTH IPUMEPHI PELLIEHUS] YPABHEHUS.

Pemate crucremsl AByX JMHEHHBIX YPaBHEHHMM C JBYMs IIEPEMEHHBIMH, B TOM YHCIIE
rpaduyecky.

CocraBiATh M pemaTh JIMHEMHOE YPABHEHUE WM CUCTEMY JIMHEHHBIX YPaBHECHHU I10
YCJIOBHMIO 33Ja4M, MHTEPIPETHUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M IOJYYEHHBIN
pe3yJIbTar.

DOyHKUNHA

N300paxkaTh Ha KOOpAMHATHOW MpPsIMOM TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM
KOOp/AWHATaM, Jy4d, OTPE3KH, WHTEpBajlbl, 3alMCHIBATh YHWCJIOBBIE MPOMEXKYTKA Ha
anreOpanvdecKoM s3bIKe.

OTmeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH TIO 3aJaHHBIM KOOpJIHMHATaM, CTPOWTH
rpaduxu nuHedHbIX QyHKIUA. CTpouth rpa@uk GyHKUUU ¥y = |X|.

OmnwuceiBaTh C TMOMOILIBI0 (YHKIMI H3BECTHBIE 3aBUCUMOCTH MEXIY BEINYMHAMU:
CKOpOCTb, BPEMS, PACCTOSIHUE, 1I€HA, KOJUYECTBO, CTOUMOCTb, IPOU3BOAUTEIBHOCTh, BPEMS,
00BEM paboTHL.

Haxoaute 3HaueHne QyHKIMH 110 3HAUYECHHUIO €€ apryMeHTa.

[Tonnmats rpaduveckuii crnocod MpeAcTaBIeHUS U aHaTu3a WH(POPMAIH, U3BJICKaTh U
MHTEPIPETUPOBATh HHPOPMALINIO U3 IPa(UKOB PEATHHBIX ITPOLIECCOB U 3aBUCUMOCTEH.

IIpeameTHBIE pe3yJibTATHI 0CBOECHUS IPOrPAMMbI Y4€OHOI0 KYpPCa K KOHILY 00y4YeHus!
B 8 Kiacce:

YucJya 1 BLIYUCTIEHUSA
Hcnonb30BaTh HayajdbHbIE MPEACTABICHHS O MHOKECTBE JCHCTBUTEIBHBIX YUCEN IS
CpPaBHEHWMSI, OKPYTJICHUS W BBIYUCICHUH, M300paxkaTh NEWCTBUTENBHBIC YWCIA TOYKAMU Ha
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KOOPAMHATHOW MPSMOM.

[IpumensTs moHsITHE apUPMETUUECKOTO KBAAPATHOTO KOPHS, HAXOIUTH KBaJpaTHbHIC
KOpPHHU, UCIOJB3Yys TIPH HEOOXOAUMOCTH KaJbKYyJATOP, BBIMOJHATh MPEeoOpa30oBaHMUS
BBIPAXKECHU, COJIEpKAIIMX KBAAPATHBIE KOPHHU, UCMOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3anmucu OONBIIMX M MaJbIX YUCEN C MOMOIIBI0 JCCATUYHBIX APOOEH u
crerneHer yucna 10.

AJsiredOpanyeckue BbIpasKeHU sl

[IpuMeHsATh TOHATHE CTENEeHH C IeJIbIM I[OKa3aTesieM, BBINOJHATH MpeoOpa3oBaHuUs
BBIpaKEHUH, COJIEPKALTUX CTETICHH C IIEJIbIM IMOKa3aTeIEM.

BEITIONTHATE TOXKIIECTBEHHBIE TPEOOpa30BaHMs PAIMOHAIBHBIX BBIPAKCHUI Ha OCHOBE
MIPaBWII JICHCTBUHN HAJl MHOTOWICHAMH U alTreOpandecKuMHU JIPOOSMHU.

PacknaapiBaTh KBaipaTHBIN TPEXUIICH HA MHOKHUTEIH.

[TpumensTh mpeoOpa3oBaHus BRIPAKCHUM JJIsI pEIICHUS] PAa3TUYHBIX 33724 U3 MATEMATUKH,
CMEXHBIX NMPEMETOB, U3 pPeaTbHON MPAKTUKH.

YpaBHeHUA U HEPaBEHCTBA

Pemate ninHENHBIE, KBaAPATHBIE YPABHEHUS U PALIMOHAIBHBIE YPABHEHHUS, CBOASAIIMECS K
HUM, CUCTEMBI IBYX YPABHEHUH C IBYMs IE€PEMEHHBIMHU.

[IpoBOIUTH MPOCTENIINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YPAaBHEHHUM, B TOM YHUCIIE C
NpUMEHEHHEeM Tpaduueckux MpeacTaBieHnit (ycTaHAaBIWMBaTh, MMEET JIM ypaBHEHUE WIIU
CUCTEMa YpaBHEHUU pEUICHUsI, €CIIU UMEET, TO CKOJIBKO, U IPOYEE).

[lepexonuth OT cioBecHOW (HOPMYIHUPOBKH 3adaud K €€ ainreOpanyeckod MOJeNIu C
MOMOIIBIO COCTABJICHUSI YPaBHEHUS WA CHCTEMbl YpAaBHEHUH, WHTEPIPETUPOBATHh B
COOTBETCTBUHU C KOHTEKCTOM 3aJa4M MOJTYUYECHHBIN Pe3yibTar.

[IpumeHATH CBOMCTBA YHCIOBBIX HEPABEHCTB JIJI1 CPABHEHUS, OLICHKH, PEIIATh JTUHECUHBIC
HEPABEHCTBA C OJHOM MEPEeMEHHONM M MX CHUCTEMBbI, JaBaTh TPaPUUYECKYI0 HIUTFOCTPAIUIO
MHO’KECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUNHA

[TonumaTh ¥ HWCHONB30BaTh (PYHKIIMOHANBHBIE TOHSATHS M SI3bIK  (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYEHHUS), OMPENENITh 3HauyeHHe (YHKIMU IO 3HAYEHUIO apryMEHTa,
OTIpeeNIATh CBOMCTBA (DYHKIIUU 10 €€ rpaduKy.

Crtpouts rpaduku dJ1IeMEeHTapHBIX (YHKIIUN , OMUCHIBATH CBOMCTBA YUCIOBOH (DYHKIIUHU 11O
e€ rpaduky.

IIpenmeTHbIE pe3yibTAThl 0CBOCHUS POrPaMMBbI y4e0OHOI0 KYpca K KOHILY 00y4YeHus
B 9 kiacce:

Yucja 1 BLIYMCJIEHUS

CpaBHUBATh U YIOPSAIOYMBATH PAlMOHAIBHBIE U UPPAILMOHATIbHBIC YHUCIIa. BBIOIHATH
apudMeTUIeCKue ACUCTBUS C palliOHATBLHBIMU YUCIAMH, COUETasl YCTHBIC U MTUChbMEHHBIC
NPUEMBI, BBITIOJIHATH BBIYUCIICHUS C UPPALMOHATBHBIMU YHCIAMU.

HaxoauTh 3HaueHUs CTENEHEN C LIEIBIMU MTOKA3aTEIISIMA U KOPHEH, BBIYUCIIATD 3HAYCHUS
YHCJIOBBIX BBIPAKCHUM.
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OprrJ'ISITB I[GﬁCTBPITGJ'IBHBIG YucCiia, BBIIIOJHATH HNPUKHUAKY pPE3yJibTaTa BLI‘IPICJ'IGHPIIZ,
OLCHKY YHCJIOBBIX BBIpa)KeHI/II\/’I.

YpaBHeHUs] M HEPAaBEHCTBA

Pemwlate JsMHENHBIE W KBagpaTHbIE YPABHEHUS, YPAaBHEHHs, CBOIALIMECS K HHM,
npocTeinme 1poOHO-pallMOHAIbHBIE YPaBHEHUSI.

Pemats cuctembl AByX JIMHEWHBIX YPaBHEHUMN C IBYMsI IEPEMEHHBIMU U CHUCTEMBI JIBYX
YPAaBHEHHM, B KOTOPBIX OJHO YPaBHECHHE HE SIBISACTCS JIUMHECHHBIM.

Pemate TekcTOBBIE 3aJauM  anreOpandeckuM CIOCOOOM € IOMOLIBIO COCTaBJICHUS
YPAaBHEHHUsI WIIA CUCTEMBI IBYX YPAaBHEHUH C ABYMS IIEPEMECHHBIMH.

[IpoBOAMTH IIPOCTENIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHHMI, B TOM YHCIIE C
IpUMEHEHHEeM TpaduUecKuX Mpe/CTaBIeHU (yCTaHABIMBATh, WMEET JH YypaBHEHHE WU
CUCTEMa YpaBHEHUI pelIeHUs], €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).

PemaTte nMHelHBbIE HEpPAaBEHCTBA, KBAJpPAaTHbIE HEPABEHCTBA, H300pa)kaTh peELICHHE
HEPABEHCTB Ha YMCIIOBOM IIPSIMOM, 3alMCBIBATH PEIICHHUE C IIOMOLIBI0 CUMBOJIOB.

Pemate cucTeMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKIIIOYAIOILINE
KBaJIpaTHOE€ HEPABEHCTBO, N300pa)kaTh PELLIEHWE CUCTEMbl HEPABEHCTB HA YMCIIOBOW MPSMOIA,
3alMCHIBATh PEIIEHUE C IOMOIIBIO CUMBOJIOB.

Hcrosp30BaTh HEPABEHCTBA IIPU PEILEHUU Pa3JIMYHBIX 3a]a4.

DOyHKIUA
Pacno3znaBath pyHKIMM H3ydeHHBIX BUAOB. [I0Ka3bIBaTh CXEMaTHUECKH PACIIONOKEHUE HA
KOOPJMHATHON MJIOCKOCTU I'paUKOB JIMHEHHBIX QYHKUUN, CTENEHHBIX QYHKIUS, PyHKIUN

CoacCpIrKallnX 3HAK MOAYJIA B 3aBUCHUMOCTH OT 3HAYCHUM KOB(I)(bI/II_[I/ICHTOB, OIMCBIBAaTh CBOMCTBA

(b yHKIHIA.

Ctpoutb 1 n300paxkaTh CXeMaTUYECKU TpaUKu KBaIpaTUUHBIX (DYHKIIUIA, OTIMCHIBATH
CBOMCTBA KBaPATUYHBIX (QYHKIUH 110 UX TpaduKam.

PacrioznaBath kBagpaTUIHYIO QYHKIUIO IO PopMyIie, MPUBOIUTEH TPUMEPHI
KBaIPATUYHBIX (PYHKIINI U3 peaTbHOU KU3HH, (PU3UKU, TEOMETPHH.

Yuci10BbIE IOCAEA0BATEILHOCTH U NIPOrPECCUH

Pacno3naBath apupMeTHIECKyI0 U TEOMETPUUECKYIO IPOIPECCHH MIPH Pa3HBIX CIIocoOax
3a/1aHUsL.

BbINONHATD BEIYMCIIEHUS ¢ UCTIOJIB30BaHUEM (POPMYI N-To YieHa apupMeTHIECKON U
reOMETPUUYECKON IIPOTPECCUM, CYMMBI IIEPBBIX N YIEHOB.

N3006paxkaTh 4ieHbl MOCIEe10BATEIbHOCTH TOYKAMH Ha KOOPIUHATHOM MIOCKOCTH.
Pemats 3a1a4n, CBsI3aHHBIE C YUCIOBBIMU I10CIEIOBATEILHOCTAMHU, B TOM YUCIIE 3aja4U U3
peabHOM )KM3HU (C UCIIOJIb30BAaHUEM KAIBKYJISITOPA, HU(POBBIX TEXHOIOTHIA).
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TEMATHUYECKOE IINTAHUPOBAHME 7

KJIACC
OcHOBHBIE BUJIBI ACSATEIBHOCTH O0YyHarOIUXCS
HaumenoBanue pazaena  [KoauuecTBo OcHoBHOE
(TeMI)I) Kypca JacoB COACPKaHUC
Uucna v BBIUKACTICHUS. 25
CucreMaTu3MpoBaTh M 000TraNIATH 3HAHMS
PanuonanbHbIC YKncia Honsrue

00 OOBIKHOBEHHBIX M JIECATHYHBIX APOOSX.
PaIMOHANILHOTO YKCIIa.

CpaBHHBAThH M YHIOPAI0YMBATH IPOOH, TPEOOPa30BHIBAS IPU
Apudmernyeckue
. HEO0OXOIUMOCTH JACCATUYHBIE IPOOU B OOBIKHOBEHHBIE,
JENUCTBHUSI C
OOBIKHOBEHHBIE B JICCITUYHBIC, B YACTHOCTU B OECKOHEUHYIO
paloHaIbHBEIMHU

JECATUYHYIO IPOOb.
yucinamu. CpaBHEHUE, .

IIpuMeHsTH pa3zHOOOpa3HbIe CIIOCOOBI M MPUEMBI BHIYMCJICHHS
yIOPSAI0YNBAHUE . .

3HAYeHHii IPOOHBIX BBIPAKEHUIH,
palvoHaIbHBIX YHCET.
C coJiepkKaliux OOBIKHOBEHHBIC U JECATUYHBIE IPOOH: 3aMEHSATh MIPU
TEIEHb .
HEOOXOJIMMOCTH JIECATUYHYIO IPOOb OOBIKHOBEHHOM U
C HaTypaJIbHbIM .

OOBIKHOBEHHYIO JIECATUYHOM, TPUBOJIUTH BhIpaKEeHUE K (hopme,
MOKa3aTeseM. . .
HauOoJsee yIo0HOM JIJ1sl BEIYKUCIICHHH, MPeoOpa3oBhIBaTh IPOOHKIE
Pemenne ocHOBHBIX .
BBIPKEHUSI HA YMHOXKEHHUE U JISTICHUE JECATUIHBIX JIPOOeH K
3a/1a4 Ha JApooH, .
. JEHUCTBUSIM C IIEJIBIMU
MIPOLICHTHI U3 PeaTbHOM

YHCIIaMHU.
TIPAKTHKH.

I[IpuBoAUTH YN CJIOBbIE M OYKBEHHbIE PUMEPHI CTCTICHH C
[IpusHaku nenumocty,

HaTypaJIbHBIM MOKa3aTesieM, OObSICHSS 3HAUCHUSI OCHOBAHUS
pa3lIoKEHUS 5

CTETIEHHU W TIOKa3aTessl CTENEeHU, HaXOAUTh 3HAUEHHUS CTCTICHEH
Ha MHOXUTEJIN )
BUsa a” (a - 100o0e pallMoOHATBLHOE YHCIIO, N - HATypaJIbHOE
HaTypajlbHBIX YHCET.

YHCIIO).
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PeanbHbie

3aBucuMoOCTH. [Ipsimas u
oOpaTHas
MPOMOPIMOHATIBHOCTH

IMoHuMaTh cMbICT 3aNTUCH OOJBIINX YHCET C TIOMOIIBIO
JNECATUYHBIX IpoOelt u creneneil yncna 10, npuMeHsiTh X B
peanbHBIX CUTyalUAX.

IIpuMeHATh NIPU3HAKHU ACIUMOCTH, PA3JIOKEHUSI HA MHOXKUTEIN
HaTypaJIbHBIX YHCEIL.

Pematp 3a1a4u Ha yacTu, MPOLIEHTHI, IPOTIOPLIUH, HA
HaxoXJIeHue JIpoOu (MPOILEHTA) OT BEIMYMHBI U BEJTUYUHBI 110 €€
JpoOu (TIPOLIEHTY), APoOU (TPOLIeHTa), KOTOPHIA COCTABISAET OJHA
BEJIMYMHA OT APYTOMu.

IIpuBoanTh, pa3duparth, OLEHMBATH PA3JIMYHbIC PEIICHUS,
3aMKCH PEIICHUN TeKCTOBBIX 3a]a4.

Pacno3HaBaTh M 00BACHATH, ONTUPASICh HA OTIPEICICHUS, IPSIMO
MPOIOPIIMOHANBHBIE M OOPATHO MPOMOPIIMOHAIBHBIE 3aBUCUMOCTH
MEXy BEJIMYMHAMU; MPUBOAUTH MPUMEPbI 3TUX 3aBUCUMOCTEM
U3 PETbHOTO MUPA, U3 IPYTUX Y4eOHBIX MPEIMETOB.

PemiaTh mMpakTUKO-OPUEHTUPOBAHHBIE 3a7]a41 HA APOOH,
MPOLIEHTHI, IPSMYIO i 00PaTHYIO IPOMOPIIUOHATBHOCTH,
MPONOPLUHU

AnreOpanyeckue
BBIPAKCHUS

27

bykBeHHbIE
BBIPAXKCHUS.
[TepemenHsle.
Jlonyctumsle
3HA4YCHUS
IIEPEMEHHBIX.
DopMyIIbL.

Ogaagers anreOpandeckol TEPMHUHOJIOTHEN U CHMBOJIUKOH,
NPUMEHSTH €€ B MIPOIIecCe OCBOCHHS y1eOHOTO MaTepuania.
Haxoauth 3HaueHUs1 OYKBEHHBIX BBIPAKCHUH MPHU 3aJaHHBIX
3HAYeHUAX OYKB; BBIMIOIHATH BEIYMCICHUS IO (hopMyIiam.
BbInoHATH 1peo0pa3zoBaHus LENOI0 BEIPAKEHNS B MHOTOWIEH
NpUBEICHUEM MOI0OHBIX ClIaraeéMbIX, PACKPHITHEM CKOOOK.
BbInoHATH YMHOXKEHNE OHOUJIEHA
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[Ipeo6pazoBanue
OYKBEHHBIX BBIPOKCHHH,
pacKpbITHE CKOOOK U
IpUBEIEHNE TTOA00HBIX
cinaraeMbix. CBolCTBa
CTETEeHU

C HaTypaJbHbIM
MOKa3aTeJeM.
MHOTO4JICHBI.
Crnoxenue,
BBIUYHMTAHHUE,
YMHOXEHHUE
MHOTOYJICHOB.
DopMyJibl
COKpAaIlEHHOTO
YMHOKEHHUSI.
Paznoxenue
MHOTOYJICHOB

Ha MHOKHUTEIN

Ha MHOT'OYIEH U MHOTOWIEHA HA MHOTO4JIEH, IPUMEHATH
(dopMmyIbl KBagpaTa CyMMBI U KBaJpaTta pasHOCTH. OcylecTBIATh
Pa3JIoKEHNE MHOTOYICHOB HA MHOKUTENN ITyTEM BBIHECEHUS 3a
CKOOKM OOIIIEro MHOXKHUTENSI, MPUMEHEHUS (OPMYIIbl PA3HOCTU
KBaJIpaToOB, (OPMYI COKPAIEHHOIO YMHOKEHHS.

I[IpumensiTh Npeobpa3oBaHre MHOTOWICHOB ISl PELICHUS
Pa3JIMYHBIX 3a7a4 U3 MaTEMAaTHKH, CMEXHBIX IPEIMETOB, U3
peanbHON IPAKTUKHU.

3HAKOMHTBCS ¢ HCTOPUEH Pa3BUTH MAaTEMATHKU

YpaBHEHHUs 1 HEPABEHCTBA

20

YpaBHeHue, npaBuiia
npeobpazoBaHus
ypaBHEHUS,
PaBHOCHUJIBHOCTh
YPaBHEHUH.
JIuneiinoe ypaBHEHHE

Pemarsh IMHENHOE ypaBHEHUE C OJHOM IEPEMEHHOM, PUMEHAS
NMPaBMJIA TIEPEX0Ja OT UCXOJHOTO YPaBHEHUS K PAaBHOCHIBHOMY
emy Ooiee mpoctoro Buaa. [IpoBepsATs, SBIsSETCS JIM KOHKPETHOE
4yucao KopHeM ypaBHeHus. [loa0upaTs mpuMepsbl nap 4ucesn,
ABJISIFOLUXCS PEILIEHUEM JIMHEHHOTO YpPaBHEHUS C JBYMS
MEPEMEHHBIMU.
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C OJTHOM IIEPEMEHHOMN,
pELICHHE JIMHENHBIX
ypaBHeHui. Pemenune
3a/1a4 ¢ IOMOIIbIO
YpPaBHEHUH.

JIuHenHoe ypaBHEHUE C
TBYMSI

MIEPEMEHHBIMHU U €TO
rpaduk. Cucrema aByx
JIMHENHBIX YPAaBHEHUM C
TBYMS

MePEMEHHBIMH

CTpouTh B KOOPAMHATHOM IJIOCKOCTH I'pauK JIMHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMHU; MOJIb3YSCh TPAPUKOM,
NPUBOAUTH NPUMEPBI PELICHUS YPaBHCHHUS.

Haxoaurth pemienue cCucTeMbl ABYX JMHEWHBIX YPAaBHEHUH C
JIBYMs IIEPEMECHHBIMH.

CocTaBifATh M pemIaTh YPABHEHNE WU CUCTEMY YPaBHEHHH I10
YCIJIOBMIO 3a/1a41, HUHTEPIIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJ1a4¥ IIOJIyYEHHBIN pPE3yJIbTaT

Koopaunate! u rpaduxu.
DyHKIMH

24

Koopannara Toukn Ha
npsimou. Yucioseie
npoMexyTku. Paccrosinue
MEXKY ABYMS TOUKaMH
KOOPAMHATHOU MPSIMOU.
[IpsamoyronpHas cucrema
KOOpJAMHAT

Ha IUIOCKOCTH.

[Tpumeps! rpadukoB,
3aJJaHHbBIX

dhopmynamu.

MN300paxkaTs HA KOOPAUHATHOMN IPSIMOM TOUYKH,
COOTBETCTBYIOIINE 33JaHHBIM KOOPAWHATAM, JTYIH, OTPE3KH,
WHTEPBAJIbI; 3aIMCHIBATh UX HA aIreOpanveckoM SI3bIKe.
OTMeuyaTh B KOOPAMHATHOM IVIOCKOCTH TOYKH IO 3a/laHHBIM
KOOpJIMHATaM; CTPOUTH TPapUKU HECTOKHBIX 3aBUCUMOCTEH,
3aJaHHBIX (POpPMyJIaMu, B TOM YHUCIIE C ITOMOIIBIO ITU(PPOBBIX
1aboparopwii.

IIpuMeHsATH, M3yYaTh NPeUMYIIECTBA, HHTEPIPETHPOBATH
rpaduueckuii crocoO mpeacTaBIeHUs U aHalln3a pa3HooOpa3Hoi
*U3HEHHON nHPopManuu. OcBanBaTh MOHATHE QYHKITUH,
OBJIa1eBaTh (DYHKIIMOHAIBHON TEPMUHOIOTHEN.
Pacno3HaBarh nuHEHHY0 QyHKIuo Y = kX + b,
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Urenue rpadukon
peabHBIX
3aBUCUMOCTEN.
[Tonstue GyHKIUN.
I'paduk pyHKIUN.
CaolicTBa (QyHKLIHH.
JIuneitHast QyHKIMS.
[TocTpoenue rpaduka
JUHENHON (QyHKLHUU.

ONMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYEHUU

K02 PUIMEHTOB k U b.

Ctpouthb rpaduku JTuHeHOW QyHKINY, QYHKIHA y = | X |.
Hcnoab3oBaTh nudpoBbie pecypcebl 1715 IOCTPOSHUS TPaUKOB
(YHKIUI 1 U3y4EHUsl UX CBOMCTB.

[IpuBOIUTE MPUMEPHI INHEWUHBIX 3aBUCHUMOCTEN B PEaIbHBIX
Iporeccax ! sABICHUAX

JACOB I10 I[TPOTPAMME

I'padux pyHxum
[Tosropenue 1 00oOIICHNE 6 IToBTOpEHNE OCHOBHBIX
MOHATUI Bri0MpaTh, IPUMEHATH OLEHUBATH CIIOCO0ObI CPABHEHUS YUCEI,
Y METOJO0B Kypca BBIUHCIICHUH, TpeoOpa30BaHUil BEIPaKEHUH, pEIICHHUS] ypaBHEHUH.
7 xnacca, 00001IeHNe OcymecTBJISITh CAMOKOHTPOJIb BBIIIOJHAEMBIX IEHUCTBHUI 1
3HAHUM CaMOIIPOBEPKY pe3yJIbTaTa BBIYMCICHUHN, TpeoOpa3oBaHuH,
HOCTPOEHUH.
Pemath 3a1a4u U3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKue 3HAHUS VIS PEIICHUs 3a71a4 U3 JIPYTUX
MIPEMETOB.
Pemath TeKcTOBBIE 321a4H, CDABHUBATDH, BLIOMPATH CIIOCO0OBI
pelieHus 3aaaun
OBUIEE KOJIMYECTBO 102
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8 KVIACC

OcHOBHBIE BUJIBI ACSITEIBHOCTH O0yJarOLIUXCS

KBagparasle KOpHU

u3 unciaa. [lonstue
00 “ppanuoHaIbHOM
yuciae. JlecaTuunsie
MPUOTMKEHUS
UPPALMOHATIBHBIX
YHCEII.
JleficTBUTEIIbHBIC
yucna. CpaBHeHUE
JICUCTBUTEIILHBIX
YHCEII.

VYpaBHeHue Bua

x2=aq.
CsBoiicTBa

aprupMeTUIECKIX

KBaJPaTHBIX KOPHEM.

[IpeobpazoBanue
YHUCIJIOBBIX
BBIpa)KCHUH,
coJIeprKaIuX
KBaJ[paTHbIC KOPHU

Haumenosanue pasgena  [KOauM4ecTBo OcHoBHOE
(TemsI) Kypca 4acoB CoJIep)KaHue
Uucia 1 BBIYUCIICHUS. 15 KBagpatHslii KOPEHb ®opmMyJIMpPOBATH ONPeEAEIeHUEe KBAIPaTHOTO KOPHS

U3 YHUCIa, apuPMETHUECKOT0 KBAAPAaTHOTO KOPHS.
IIpuMeHATH Onepanuio U3BJIEUEHUS KBaIpaTHOTO KOPHS
U3 YUCIIa, HCIOJIB3YS IIPU HEOOXOIMMOCTH KAJIbKYJIATOP.
OuenuBaTh KBaJpaTHbIE KOPHU LIEIBIMUA YUCIAMHU U
JECATUYHBIMU APOOSIMH.

CpaBHMBAThH M YHOPAJA0YMBATDH PALlMOHAIbHBIE U

HppalrOHAJIBHBIC YUCJIa, 3allTMCAHHBIC C ITIOMOIIbIO

KBaJPAaTHBIX KOPHEM.

2

HccaenoBarb ypaBHEHHE X° = d, HAXOAUTh TOYHBIE U

npuOIMKkEHHBIE KOpHU TTpH @ > 0.
HccaenoBarsb cBOMCTBA KBAJAPATHBIX KOPHEHN, IPOBOS

YHUCJIOBBIEC SKCIIEPUMEHTHI C HCTIOJIb30BaHUEM KaJIbKYJISITOPA
(koMTIBIOTEDA).

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBaJIPATHBIX
KOpHE; MPUMEHSATh UX JIJIs1 IPeoOpa30BaHUS BBIPAKEHUIA.
BeinoHATs Npeodpa3oBaHMs BEIPAXKEHUH, COIEPKALTUX
KBaJpaTHbIE KOPHU. BeIpaxxaTe nepeMeHHbIE

13 TeOMETPUIECKUX U (U3UIECKUX (HOPMYIL.

BbruncasiTe 3HAYEHUS BBIPAKECHUN, COIEPIKALUX
KBaJIpaTHbIE KOPHU, UCTIONb3YsI PU HEOOXOIUMOCTH

KAJIBKYJIATOP.
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Hcnoab30BaTh B X0J¢ PCHICHUA 3aa4 9JICMCHTAPHBIC
IpcaAcCTaBJICHUA, CBA3aHHBIC C l'IpI/I6J'II/DKéHHBIMI/I 3HAa4YCHUAMU
BCJINYHH.

3HAKOMUTBLCS C ncmpneifl Pa3BUTHUA MATCMATUKHU

Yucia U BBIYUCIICHUS.
CTeneHn ¢ LeNbIM

CreneHsb ¢ 1eabIM
ITOKa3aTeJIEM.

®opMyIHPOBATH ONpeaeTeHUe CTEIICHNU C [IEJIBbIM
MOKa3aTeyeM.

[T0Ka3aTEIIEM CrannapTHas 3auch IIpeacraBasaTh 3anuch OOJIBIINX U MAJIBIX YHCEI
yuCIna. B cTaHAapTHOM BHUAe. CpaBHMBATH YUCJIA U BEJIMYHHBI,
Pa3mepbl 00beKTOB 3alMCcaHHbIE C UCOJIb30BaHUEM cTeneHu 10.
OKPYKAIOIIET0 MUpa Hcnonb30BaTh 3aNUCh YUCET B CTAHAAPTHOM BHJIE
(0T AeMeHTapHBIX JUIST BBIPKEHUS pPa3MepOB 00BEKTOB, JIIUTEIBHOCTH
YaCcTHI] MIPOLIECCOB B OKPY’KAIOIIEM MUPE.
JI0 KOCMHUYECKUX DopMyJIMPOBaTh, 3ANIUCHIBATHL B CHMBOJIHYECKO# opme
00BEKTOB), Y WIJIOCTPUPOBATHh NPUMEPaMHU CBOICTBA CTEIICHU
JUTUTEIIBHOCTh C LEJIBIM ITOKa3aTeNEM.
IIPOLIECCOB IIpumMeHSITH CBOICTBA CTETICHH ISl PEOOPa30BAHUS
B OKPY’KaroILIEM MUDE. BBIPAKEHUH, COAEPKAIIUX CTENECHH C LIEIBIM ITOKA3aTEJIEM.
CBolicTBa CTENICHU BbINoOJHATH AelCTBUS C YUCIIaMHM, 3alIMCAHHBIMU
C LEJIBIM [TOKa3aTeNeM B CTaHJIapTHOM BU/Ie (YMHOXKEHHUE, JIeJIEHNE, BO3BECHUE
B CTCIICHB)
AnreOpandeckue KBanparnslii Pacno3naBaTh KBaJIpaTHBIN TPEXUICH, YCTAHABINBATh
BbIpaykeHUsA. KBaipaTHbIii TPEXUIEH. BO3MOYHOCTb €T0 Pa3JIOKEHUS HA MHOKUTEIH.
TPEXWICH Pasnoxxenue PackiiagbiBaTh HA MHOKUTE/IM KBaJPATHBIN TPEXUICH
KBaJpaTHOIO C HEOTPHULATEIbHBIM JUCKPUMHUHAHTOM
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TpEXWICHA
Ha MHOXKUTEIIN

AnreOpanueckue BbIpaKCHHUS.

Anrebpanueckas 1poOb

15

Anrebpandeckas 1po0k.

Honyctumsie
3HaYEeHUs
NEPEMEHHBIX,
BXOJISALINX B
anredpanveckue
BBIPAKEHUSI.
OcHOBHOE CBOICTBO

anredpandeckoi apoowu.

Coxpatienue qpooeii.
CnoxeHue,
BbIUHUTAHUE,
YMHOXXEHHUE U JICIIeHUE
anre0pandecKux
TpOOeH.
[IpeoGpazoBanue
BBIPa)KCHUM,
COJIepIKAIINX
anredpanveckue
npobu

3anuceiBaTh anredpanyeckue Belpaxxenus. HaxoanTs o0nacte
OIpeIeIeHNs] PALIMOHAIBHOTO BhIpaXKeHHsl. BBINOTHATEH YUCIOBBIE
HOJICTAHOBKU U BBIYMCJATHL 3HaUeHHUE APOOH, B TOM UHUCIIE C
MTOMOIIBIO KAIBKYJIATOpa. POPMYJIMPOBATH OCHOBHOE CBOMCTBO
anreOpandyeckoi ApoOu U MPUMEHSATh €T0 ISl MPeoOpa3oBaHuUs
Ipo6eil. BbIMoJIHATD JeiicTBUSA C anreOpandecKuMu ApoOsSMH.
[TpumensTh NpeoOpazoBaHUs BbIPAXKEHUN ISl pEIICHUs 3a/1a4.
BeipaxaTh nepemenHble 13 Gopmyn (HU3HUIECKUX,
reOMETPUYECKHX, OMMCHIBAIOIINX OBITOBBIE CUTYAIIUN)
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YpaBHeHHSI U HEpPaBEHCTBA.
KBanpaTHbie ypaBHEHUS

15

KBagpatHoe ypaBHEHUE.
Henonnoe kBaznpaTHOE
ypaBHeHue. Dopmyna
KOpPHEW KBaJApaTHOTO
ypaBHeHus. Teopema
Buera.

Pemenne ypaBHeHwi,
CBOJISIITUXCSI

K KBaJI[paTHBIM.
[Tpocreiimue npoOHO-
paluoHalbHbIE
YpaBHEHUS.

Pelienne TeKCTOBBIX
3a/1a4y C IOMOILbIO
KBaJAPaTHBIX
ypaBHEHUI

Pacno3naBaTh KBaJipaTHbIC YPaBHEHHUS.

3anucsiBaTh opmyJy KOpHEH KBaIpaTHOTO YpaBHEHUS; peliaTh

KBa/IpaTHbIE¢ YPABHEHHUs — IOJIHbIE U HemnoaHble. IIpoBoauTh
NpocTeiine UCCaeI0BAHUSA KBAIPaTHBIX YPaBHEHUM.

Pemiath ypaBHeHus1, CBOAAIINECS K KBAAPATHBIM, C TOMOILBIO
npeoOpazoBaHuil U 3aMeHOM nepeMeHHoi. Habaoaarh u
aHAJIM3MPOBATH CBSA3b MEX]Y KOPHAMHU U KO3 pumenramMmu
KBaJPaTHOTO YPaBHCHMS.

®opmyanpoBaTh TeopeMy Buera, a Takke o0OpaTHYIO - TEOpEMY,
IIPUMEHATH 3TH TEOPEMBI ISl PELICHUS

3agad.

Pemath TeKkcTOBBIE 3a1a4M aNTeOpandECKUM CIIOCOOOM:
MEPEXOAUTH OT CIIOBECHOU (POPMYTUPOBKHU YCIOBHS 3a7]a491 K

anreOpanyecKoil MOJIeH MMyTEM COCTABIICHUSI YPABHEHUS, PEIIaTh

COCTAaBJICHHOE YPAaBHEHUE; NUHTEPIPETUPOBATH

pe3yJbTar.

3HAKOMUTBLCS ¢ HCTOPUEH Pa3BUTHUS AITeOPbI

YpaBHEHUsIT W HEPABEHCTBA.
CucreMbl ypaBHEHUI

13

JIuneliHoe ypaBHEHUE C
JIBYMs

IIEPEMEHHBIMH, €r0
rpaduk, npuMepsl
pelLIeHusl ypaBHEHUH B
LebIX yucnax. Pemenue
CUCTEM [BYX JINHEUHBIX
YpaBHECHUU

Pacno3naBaTh JIMHENHBIE YPABHEHUS C IByMS IEPEMEHHBIMH.

CtpouTtsb rpaduky TMHEHHBIX YPABHEHUIA, B TOM YUCIIE HCTOJIb3YS

undposbie pecypcesl.

Pazauuars napaiyICIbHBIC U MEPECCKAIOMNUECA TTPAMBIC 10 UX

YpaBHEHUSM.

Pemats cuctembl 1BYX JIMHEWHBIX YPABHEHUM C JBYMS
MEPEMEHHBIMHU MMOJICTAHOBKOM U CI0KEHUEM.

54




C AByMS
nepeMeHHbIMU. [Ipumepsl
pELIeHUsl CUCTEM
HEJIMHEWHBIX YpaBHEHUH
C IBYMsI IEPEMEHHBIMU.
['papuueckas
MHTEpHpeTanus
YpaBHEHUS C IByMS
MEPEMEHHBIMHU U

CHCTEM JIMHEHWHBIX
YpaBHEHUU C IBYMS
IIEPEMEHHBIMU.

Pemenue TexcToBhIX
3a/1a4 C IOMOILbIO CUCTEM
ypaBHEHUN

PemaTs npocreiinie CUCTEMBI, B KOTOPBIX OJJHO U3 YPaBHEHUH HE
ABIIAETCS JTMHEHBIM.

IIpuBoauTs rpadguyeckyo MHTEPNPETALUIO PEIICHUS YPaBHEHHUS
C IByMs IEPEMEHHBIMU U CUCTEM YPaBHEHUH C ABYMs
NIEPEMEHHBIMHU.

Pematp TekcTOBBIE 3a1a4H aNTe0OpandecKUM CIIOCOOOM

YpaBHEHUsIT W HEPABEHCTBA.

HepaBencrna

12

Yucnossle

HEpaBEHCTBA U UX
CBONCTBA.

HepaBeHcTBO € 01HOM
MIEPEMEHHOM.

JIuHelHbIe HEpaBEeHCTBA C
OJIHOW MEPEMEHHON U UX
pemenue. Cuctemsl
JIMHEHHBIX HEPABEHCTB

DopMyIMPOBATH CBOMCTBA YKCIIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPJIUHATHOM MPSMOM, 10KA3BIBATH
anreOpanvecKu.

IIprMeHATH CBOMCTBA HEPABEHCTB B XOJIC PEILICHUS 3a/1a4.
Pemathb 1MHEHBIE HEPABEHCTBA C OAHOW ITEPEMEHHOM,
n300pakaTh pEIlICHHEe HEPABEHCTBA HA YUCIIOBOU mpsmoii. Pemars
CUCTEMBI JINHEHHBIX HEPABEHCTB, M300paKaTh PEIICHNE CUCTEMBbI
HEPABEHCTB HA YHUCJIOBOU MPSAMOU
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C OJTHOW MEPEMEHHOU U
UX PELICHUE.
N300pakeHue pereHus
JIMHEWHOI'0 HEPABEHCTBA
" UX

CHCTEM Ha YHUCJIOBOM
IpSIMON

O yHKINN.
OCHOBHBIE IOHSTHS

[Tonsitne QyHKIMM.
Ob6nacTb onpeseneHus

Y MHOKECTBO

3HauYEHUN QYHKIUU.
CrniocoOsb! 3a1aHus
byHKIU.

['paduk QyHKIIH.
CpoiicTBa (hyHKUIUH, UX
oToOpakeHue Ha rpaduke

Hcnoab3oBaTh GyHKIMOHAIBHYIO TEPMHUHOJIOTHIO U CHMBOJIUKY.
Boruncaste 3HaYeHus: QyHKIMMA, 3a1aHHBIX GopMyraamu (Ipu
HEOOXOJIMMOCTH UCTIONB30BaTh KaJIbKYISATOP);

COCTABJIATH TA0TUIBI 3HAYEHUH QYHKIINH.

CTpouTth no ToYKaM rpapuku GyHKIU.

OnuckiBaTh cBOiicTBa QYHKIIMK HA OCHOBE €€ TrpaduuecKoro
IIpECTaBIECHUS.

Hcnoab30BaTh GYyHKIMOHAIBHYIO TEPMHUHOJIOTHIO U CHMBOJIMKY.
HccaenoBaTh npuMepsl TpaMKOB, OTPAXKAIOIIUX pealIbHbIC
npoueccel 4 sBieHus. IIpuBoAuTH NpUMeEPBI IPOLIECCOB U
SIBJICHUH C 3aJaHHBIMH CBOMCTBaMH.

Hcnonb30BaTh KOMIBIOTEPHBIE MPOTPAMMBI

JUTSI IOCTpOeHUs TpadUKOB PYHKIMI U U3yYeHUsI UX CBOMCTB

DOyHKINH.
YncioBble pyHKINN

UreHne U NOCTPOCHUE
rpauKoB GyHKIIHIA.
[Tpumeps! rpadukos

Haxoauts ¢ nomoumbio rpadguka GyHKINN 3HAU€HUE OHOH 13
paccMaTpUBAEMBIX BEJIMYUH 110 3HAYEHUIO IPYTOU.
B HeCIIOXKHBIX cydasx BbIpazkaTh (popmMyJi0il 3aBUCUMOCTH
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dynKumi,

OTpaXaroLuX

peaJIbHbIE MPOLECCHI.
OyHKIMHU, ONUCHIBAIOIINE
NpsIMYIO U 00paTHYIO
MIPONOPLUUOHAIBHBIE
3aBUCUMOCTH, UX
rpaduxu.

I'padpuk dyHKIIIN

V= x.

OyHKIUU
V=x3,V=x%y=Vx, V
= |x|; rpaduueckoe
pelieHue ypaBHEHUN U
CHUCTEM YpaBHECHHU

MEX/y BEITMYNHAMHU.
OnuceIBaTh XapakTep U3MEHEHHs OHON BEJIUYHHBI B
3aBUCUMOCTHU OT U3MEHEHUS PYTOil.

Pacno3HaBath BuIbl H3ydaeMbiX GyHKiui. [loka3piBaTh
CXeMATH4YeCKH IIOJIOKEHNE Ha KOOPANHATHOM INIOCKOCTH
rpaduxoB QyHkiuii Ucnosib3oBaTh GPyHKIHOHAJIBHO-
rpaguyeckue npeacTaBJIeHHUs Uil PEIICHNS U UCCIIEIOBAHUS
YPAaBHEHHUU U CHCTEM YPaBHEHUM.

IIpumensiTh HU@pPOBbIE pecypchl sl IOCTPOEHUS IpaUKOB

byHKIMA

[loBTOpEeHue u 06o01IeHNEe

[ToBTOpEHHE OCHOBHBIX
MOHSTHUHN U METOJIOB
KypcoB 7 U 8 KJIacCOB,
00001IeHNE 3HAHNH

Bei0upaTh, IPUMEHATH, OLEHMBATH CIIOCO0bI CPABHEHUS YHCET,
BBIYHCIICHUH, Mpe0oOpa30BaHUll BEIPAKEHUN, PEIICHUSI YPAaBHEHU.
OcymecTBIsiTh CAMOKOHTPOJIb BBITIOJIHAEMBIX IEHCTBUN U
CaMOTIPOBEPKY PE3yJIbTaTa BEIYUCICHUH, Pe0Opa3oBaHuUIA,
MTOCTPOEHUU.

Pemate 3a1a4u U3 peajbHOM KU3HH, IPUMEHATH
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MaTeMaTHYeCKUe 3HAHUS I PEIICHUS 3a/1a4 U3 JPYTUX
peIMETOB.

PemiaTh TekcTOBBIE 32/1a4M, CPDABHUBATH, BLIOMPATH CIOCOOBI
pelIeHUs 3a/1a4u

OBILEE KOJIMYECTBO
YACOB IIO [TPOI'PAMME

102
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9 KJIACC

OcHOBHBIE BUJIBI ACSITEIBHOCTH O0yJarOLIUXCS

HanmmMmenosanue pasacia (TGMBI) KomuuectBo OcHoBHOE
Kypca qacoB COJACPIKaHNC
Yucia ¥ BEIYHUCIICHHUS. 9 PaI_[I/IOHaJIBHBIG qucia, PazBuBarh NnpeacTaBJdeHUs O YUCIaX: OT MHOXKCCTBA

JleicTBUTENIbHBIC YHCIa

VppalMOHAJIbHBIC

YyHpciia, KOHEYHEIE U
OECKOHEYHEBIE

JIECSITUYHbIE IPOOU.
MHO0XeCTBO
JICHCTBUTEIILHBIX
YHCelT,;
IEUCTBUTENLHBIE

YHclia KaK
OECKOHEYHBIE

NECSITUYHbIE IPOOH.
B3anmHO o1HO3HAYHOE
COOTBETCTBUE MEXTY
MHOKECTBOM
JIEUCTBUTENBHBIX
9rce] U MHOKECTBOM
TOYEK KOOPIUHATHOU
MPSIMOM.
CpaBHeHue
JEHCTBUTEIIBHBIX YUCEII,
apudmeTHIecKue

HaTypaJbHBIX YUCCJI 10 MHOKCCTBA HCﬁCTBHTeHBHBIX YUCCII.

O3HAKOMHUTBHCS C BOBMOXKHOCTBIO MPE/ICTABICHUS
JNEUCTBUTEIILHOI'O YHCJIa KaK OECKOHEYHON IECITHIHOMN

JTpOoOH, MPUMEHSATH JIECSITUYHBIC TPUOITKCHUS
palMOHATIBHBIX U UPPAIMOHATBHBIX YUCE.
HN300paxaTh 1CCTBUTEIBHBIC YUCTIA TOYKAMU
KOOPAMHATHOW MPSMOU.

3anuchiBaTh, CPABHUBATH U YNIOPSIA0YMBATH

JIEUCTBUTEIILHBIEC YHCIIA.
BoInoJHATH, coueTasi yCTHbIE M TUCbMEHHBIE IPUEMBI,

apudmeTnyecKue AeiicTBUS C PAllMOHAIBHBIMU YHCIIAMU;
HAXOJUTh 3HAYCHHS CTEIICHEN C LIEJIBIMU MTOKA3aTEIISIMU U
KOpPHEW; BBIYMUCIAATH 3HAYEHUS YUCIOBBIX BBIPAKEHUM.
IHonyuyuts nmpeacraBJjieHne O 3HAUUMOCTH
JEACTBUTEIIBHBIX YHCEI B TPAKTUYECKOU JIESITETbHOCTH
YEJI0BEKa.

AHAJIM3UPOBATH U JA€JIATh BHIBOJABI O TOUHOCTH
MPUOJIMKEHUS TEUCTBUTEIHLHOTO YUCIIA MPU PEIIeHUN
3a/1a4.

OKpyIJIATh ACUCTBUTEIBHBIC YNCIIA, BBINOJHATH
NPUKHAKY PE3yJIbTaTa BIUUCICHUM, OLI€HKY 3HAYEHUI
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JIeUCTBUS

C IEWCTBUTEILHBIMU
YHUCIaMHU.
[TpubmmkEHHOE 3HAUCHUE
BCJIUYMHEI,
TOYHOCTh
PUOJIMKCHHS.
OkpyrieHue yucen.
[Ipukuaka u orieHka
pe3yabTaTOB
BBIUHCJICHUH

YU CJIOBBIX BLIp&)KGHHfI.
3HAKOMUTLCS C I/ICTopl/lef/i Pa3BUTHUA MATCMATHUKHU

YPaBHeHI/IH U HCPpAaBCHCTRBA.

YpaBHEHHUSI C OTHOU IEPEMEHHOMN

14

JIuneliHoe ypaBHEHUE.
Pemenne ypaBHeHui,
CBOJISIIIAXCS

K uHeiHbIM. KBanpaTtHoe
ypaBHeHue. Pemenue
YpaBHEHUH, CBOJISIIIIUXCS

K KBaJApPaTHBIM.

bukBagpaTHbIe ypaBHEHUS.
[Ipumepsl perenus
YPaBHEHUH TPEThEU U
YeTBEPTOU CTENIEHEN

OcBauBaTh, 3alI0OMUHATH U PUMEHSATH rpauyecKne MeToAbI

IIPY PELIEHUH YPABHEHHM, HEPABEHCTB U UX

CHCTEM.

Pacno3naBath 11e51bie ¥ IpOOHBIC YpaBHEHUSI.

Pemiats JiuHelHbIC U KBAJPATHBIC YPABHEHUS,

yYpaBHEHHSI, CBOJSIINECS K HUM, IPOCTEHINEe APOOHO -
paLMOHAIBHBIE YPABHECHUS.

IIpeasnaraTh BO3MOKHBIE CIIOCOOBI pelIEHUsS] TEKCTOBBIX 33714,
00CyK1aTh UX M pelIaTh TEKCTOBBIC 3a7a4H Pa3HbIMU
crocobamu.

3HAKOMUTBCS C MCTOPHUEH Pa3BUTHSI MATEMATUKHU
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pasoKeHueM
Ha MHO>KHTECIIH.
Pemenne npo6HO-
paloHaIbHbIX
YpPaBHEHUH.

Pemenne TeKCTOBBIX
3a/1a4 anreOpanyecKum

METOA0M
YpaBHEHUS 1 HEPABEHCTBA. 14 OcBanBaTh M NPUMEHATH IPUEMBI PELIEHUS CUCTEMBI IBYX
CucTtemMbl ypaBHEHHI YpaBHeHHe ¢ 1BYMs JIMHEHNHBIX YPABHEHUH C IBYMSI IEPEMEHHBIMU U CUCTEMBI IBYX
IICPEMCHHBIMA 1 €T'0 YpPaBHEHHUH, B KOTOPBIX OJJHO YPABHEHHUE HE SIBJISICTCS IUHEHUHBIM.
rpaduk. Hcnoab3oBaTh QyHKIHOHANIBHO-TpadUUECKUe MpeacTaBIeHUs
Cucrema ByX JIMHCHHBIX | 17 pemeHusi M MCCI0BAHMS yPABHCHMIA
YPaBHEHUU C JIBYMS 1 CHCTEM.
NEPEMEHHBIMU U €€ AHAIM3HPOBATh TEKCThI 32/1a4, PeIIaTh UX
pemenue. Pemenne anreOpandecKuM CrocoOOM: MepexoauTh OT CIIOBECHOM
CHCTEM JIBYX YPaBHCHHUH, | (hopMyIHMPOBKHU YCIOBHS 332Ul K aNreOpandyecKoil MOASIH! TyTéM
OJIHO U3 KOTOPBIX COCTaBJICHUSI CUCTEMBI YPABHEHUI; pelIaTh COCTABJICHHYIO
JIMHEIHOE, a JIpyroe - CHUCTEMY YPaBHEHHI; HHTEPIPETUPOBATDH PE3YJIbTAT.
BTOPOH 3HAKOMUTBCS C MCTOPHUEH Pa3BUTHSI MATEMATUKHU
CTEICHHU.
['padmueckas

MHTEpIIpETaLUs CUCTEMBI
YPaBHEHUN C JBYyMs
NepeMeHHbIMU. Pemenne
TEKCTOBBIX
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3aJa4 anre6paI/IquKHM

crocobomM
YpaBHEHUS 1 HEPABEHCTBA. 16 YuraTth, 3aNMChIBAaTh, IOHNMAThH, HHTEPIPETHPOBATH
YucnoBsle HEpAaBEHCTBA U
HepaseHncTBa HEpaBEHCTBA; MCII0JIb30BAaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
170
. BbInoaHATh peoOpa3oBaHusl HEPABEHCTB, HCMOJIb30BATh /IS
CBOIICTBa. .
- npeoOpa3oBaHUs CBOICTBA YHCIOBBIX HEpaBeHCTB. Pacmo3HaBaTh
WHEITHBIE . .
. JVHEWHBIE U KBaJ[paTHbIE HEPAaBEHCTBA. PemaTh nuHeliHbIe
HEPaBEHCTBA C OJHOU .
5 HEpaBEHCTBA, CUCTEMbI JINHEHHBIX HEPABEHCTB, CUCTEMBI
TepeMEeHHON U UX
HEpPaBEHCTB, BKJIIOYAIOIIUX KBAIPaTHOE HEPABEHCTBO, U PEIIATh
pelieHue. )
. uX; 00CyKAaTh MOJYYCHHBIE PEILICHHS.
CucreMbl TUHEMHBIX
C N300paxaTh perieHre HEpaBeHCTBA U CUCTEMbI HEPABEHCTB Ha
HEPaBEHCTB C OJTHOM . .
5 YHCIIOBOM MPSMOH, 3alIMCHIBATH PEIICHHUE C TTOMOUIBIO
MEpEeMEHHON 1 UX
CHUMBOJIOB.
pelieHue. p
elIaTh KBaJipaTHbIE HEPABEHCTBA, UCIIOJIb3Ys rpaduueckue
KBagparHsie HepaBeHCTBa
IpeJICTaBICHUS.
U UX
OcBanBaTh 1 NPUMEHSITh HEPABCHCTBA TIPU PEUICHUN
CIICHHUE.
p pa3IMYHBIX 33/1a4, B TOM YHCJIE MPAKTUKOOPUEHTHPOBAHHBIX
['padmueckas
UHTEpIpeTaIys
HEPaBEHCTB U CUCTEM
HEpPaBEHCTB C JBYMS
NepeMEHHBIMU
DyHKITUN 16

Ksanparnunas pynkius,
e€ rpaduk U cBOICTBA.
[Tapabosna, KOOpAMHATHI
BEPIIUHBI TApabO0JIbl, OCh

Pacno3HaBaTh BUIbI M3y4aeMbIX QYHKIUH; HILJIIOCTPUPOBATH
CXeMaTH4YeCKH, 00bSICHATH PACIIOIOKEHUE HA KOOPJAUHATHON
TUIOCKOCTH TPapHUKOB

Gynxmuii Buga: y = kx, y = kx + b,y =y = x?,
X
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CUMMETPHH
['padpuku QyHKIHI:
V =kx,

V=kx+b,
K
V=-x
V= x?
V=x
v=VX,
v=U

napaboJIbI.

V=x V=VX, V= |x|B 3aBHCHMOCTH OT 3Ha4eHHIi
K03((PUIIMEHTOB; ONUCHIBATH UX CBOMCTBA.
Pacno3HaBaTh KBaJ[paTHYHYIO (QYHKIHIO 110 (hOpMYIIE.
IpuBoAUTH MPpUMeEPBI KBAIPATUIHBIX 3aBUCUMOCTEH U3
peaNbHOM XU3HU, PUBUKH, TEOMETPHUH.
BoisaBJsiTh 1 0600111aTh 0COOEHHOCTH TpaduKa KBaIpaTUIHOM
byHKIIMH V = ax? + bx + C.
CTpouTh 1 H300paKaTh CXeMATHYECKH TPAPUKU KBAIPATHIHBIX
byHKIUH, 3a1aHHBIX POopMyTIaMU BUJIA

V= ax,V=ax+ q,V =ax +p?V =ax +bx+ c
AHaJIM3MPOBATh U IPUMEHSATH CBOMCTBA U3yYEHHBIX (YHKIUN
JUTSL UX TIOCTPOCHUS, B TOM YHUCJIE C TOMOIIBIO IIH(PPOBBIX

pecypcoB

YucinoBble
[IOCJIEI0BATEILHOCTH

15

TloHsgTHE YUCIIOBOI

OCJIEN0BATEIILHOCTH.
3amanue

IIOCIIEI0BATEILHOCTH
PEKYpPPEHTHOMN

dbopmynoit u

honmvnoit n->n unena
Apudpmerndeckas u

reoMeTpulICCKasa

POTrPECCHUHU.
@®opmynbl N-TO YieHa

apupMeTUIeCKOl 1

r€OMETPUUYECKOU

OcBauBartb U NMPUMEHATH NHACKCHBIC O6OBH8}ICHH$I,

CTPOMTDH PE€YE€BLIC BHICKA3bIBAHUA C NCIIOJIB30BAHUEM
TCPMHWHOJIOTHUH, CBSI3aHHOM C ITIOHATHEM

MOCJIEIOBATEIbHOCTH.
AHAIU3MPOBaTH PopMyiTy N-TO WieHa

MOCJIEZIOBATENIbHOCTH UM PEKYPPEHTHYIO (hopMyITy

U BBIYHCJIATH WICHBI MOCJIE10BATEIbHOCTEN, 3aJaHHBIX
ATUMH POpMYJIaMHU.

YcraHaBJIMBATDh 3aKOHOMEPHOCTD B IIOCTPOCHUHU

MOCJIEIOBATEIIbHOCTH, €CJIA BBIITUCAHBI IEPBBIE HECKOJILKO
€€ YJICHOB.

Pacno3snaBathb apuMETHUECKYIO U TEOMETPUUECKYIO

MPOrPECCUU MPH Pa3HbIX CIIOCO0aX 3aJaHMUS.
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IIPOTPECCUM, CYMMBI
NEPBBIX N YJICHOB.
N3o0paxenue 4wieHOB
apudMeTUIeCcKon u
r€OMETPUUYECKOU
MpOrpeccuid TOYKaMu Ha
KOOPJAWHATHOMN
IIJIOCKOCTH.
JIuHerHbIN 1
JKCIIOHEHILIMAIbHbIN
poCT.

CnoxHble MPOLEHTHI

Pematsb 3a1a4n ¢ UCnoyib3oBaHueM GopMyIl N-TO uieHa
apuQMeTHIEeCKON U TEOMETPUUECKON MPOrPECCHIA, CYMMBI TIEPBBIX
N 4JIEHOB.

N3006pakaTh uieHbl NOCIEAOBATEILHOCTH TOUKAMU Ha
KOOPJAMHATHON TUIOCKOCTH.

PaccmarpuBaTh npuMepbl NPOLECCOB M IBJICHUH 13 PEAIbHOU
KU3HU, WLTIOCTPUPYIOLIME U3MEHEHNE B apU(PMETUUECKOM
MPOrpeCcCUH, B TEOMETPUUECKON MTPOrpecCun; N300pakaTh
COOTBETCTBYIOLINE 3aBUCUMOCTH IpauyeCcKu.

PemaTs 3a1a4n, CBA3aHHbBIE C YHCIOBBIMU
MOCJIEIOBATENIbHOCTSIMU, B TOM YHCJIE 33JJa4Hl U3 PEaJTbHOU KU3HU
C UCMOJIb30BaHUEM LU(POBBIX TEXHOJIOTHH (AIEKTPOHHBIX
TabnuI, TpaUIECKOro KaabKyysiTopa U T.11.). Pemarth 3a1aun Ha
CJIOHBIE MTPOLIEHTHI, B TOM YHCJIE 337241 U3 PEATbHON IPAKTUKU
(c UCOJIb30BAaHUEM KaJIbKYISTOPA).

3HAKOMUTBCS C MCTOPHUEH Pa3BUTHSI MATEMATUKHU

[ToBTOpEeHUE, 0000IICHUE,
cucTeMaTHu3allus 3HaHuM

18

Yucaa u
BbIUMCJIEHUS (3aIUCh,
CpaBHEHUE, NEUCTBUS C
NEUCTBUTENbHBIMA
YUCJIaMU, YUCIIOBasI
npsiMasi; MPOILEHTHI,
OTHOIIICHUSI,
MIPOTIOPITUH;

OnepupoBath NOHATHAMM: MHOXKECTBO, TOAMHOKECTBO,
oTepaIuy Hajl MHOXKECTBAMU; HCMOJIB30BATh TpadudecKoe
MpEACTaBICHUE MHOKECTB JJIsl OTIMCAHUs PEaTbHBIX MPOIIECCOB U
SIBJICHUH, MIPU PEILICHUH 3a/1a4 U3 APYTUX YYEOHBIX MPEIMETOB.
AKTYyaJIN3MpPOBaTh TEPMUHOJIOTHIO U OCHOBHbIE JIeliCTBUS,
CBSI3aHHbIE C YMCJIAMM: HATypalIbHOE YHCIIO, TPOCTOE U
COCTaBHOE YHCJIa, IETUMOCTh HATyPaJbHBIX
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OKpYTJICHHE,
MPUOIIKECHHIE,
OLICHKA; pelieHue
TEKCTOBBIX 3a]1a4
apru(pMETUYECKUM
CIIoco0oMm)

Auredpanyeckue
BBIpaKeHHUsI
(mpeobpazoBaHue
anreOpandecKux
BBIPAYKECHU,
JIOTTYCTUMBIE
3HAYCHMUS)

YHCEll, PU3HAKH JETTUMOCTH, LIEJI0€ YUCI0, MOYJIb YUCIIA,
OOBIKHOBEHHAs M JIeCATUYHAs APOOU, CTAaHAAPTHBIN BU YUCIA,
aprupMeTHUUECKUI KBaJpaTHBIN KOpeHb. BHIMOJHATH
AeHCTBHS, CPABHUBATH U YIIOPSA0YMBATH YNCIIA,
MIPEACTABIATh YUCIIAa HA KOOPJAUHATHON MIPSIMOM, OKPYTJISATh
YKCIIa; BHIMOJHATH NPUKUAKY H OLEHKY pe3yJibTara
BBIUMCIICHUM.

PemiaTh TekcTOBBIE 32/1a4M apU(PMETHUESCKUM CIIOCOOOM.
Pemiath npakTuyeckue 3a1a4u, COACP/KAIINAE TPOLEHTHI,
JIOJIM, YaCTH, BBIPAKAOLINE 3aBUCUMOCTHU: CKOPOCTH - BpEMS -
paccTosiHUE, [IeHa - KOJIMYECTBO - CTOUMOCTh, 00bEM PabOTHI -
BpeMs - TPOU3BOUTEIBHOCTD Tpyaa. Pa30oupars peanbHbie
JKA3HEHHBIE CUTYalluH, (POPMYJIHMPOBATH X HA S3BIKE
MaTE€MAaTUKH, HAXOAUTh PELICHNE, TPUMEHSS] MAaTEMAaTHYECKUI
anmnapar, MHHTepIpeTHpPoOBaTh Pe3ybTaT

OnepupoBaTh NOHATUAMM: CTETICHb C LIETBIM ITOKA3aTEJIEM,
apumeTHuecKuil KBapaTHbII KOPEHb, MHOTOYJIEH,
anreOpandeckas IpoOb, TOXKACCTBO. BLINOJIHATH OCHOBHBIE
el CTBUS: BBITIOJIHATD Pacuérhl o popmynam,
peoOpa3oBbIBATH LIETbIE, APOOHO - palliOHAIbHbBIE BBIPAXKEHUS
Y BBIPAXXEHUS C KOPHSMH, PEAIN30BBIBATH PA3I0KEHUE
MHOT'O4JICHA HA MHOXHUTEJIH, B TOM YHUCIIE C UCIIOJIB30BAHUEM
dbopMyI pa3HOCTH KBaJpaTOB U KBaJipaTa CYMMBbI U Pa3HOCTH;
HaXOJUTh
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JIOITYCTUMBIE 3HAUYEHHUS IEPEMEHHBIX 151 APOOHOPAIMOHAIBHBIX
BBIPAKCHUH, KOPHEM.

MopeaupoBaTh ¢ TOMOILIBIO (hOPMYJI peabHbIE MPOLIECCHI

U SIBJICHUS

DyHK
yHKIH OnepupoBath NOHATHUAMEU: QYHKIINS, TpaduK GYHKIIUH, HYITH

OCTPOEHME, CBOMCTBA
( p ’ GyHKIMH, TPOMEXYTKH 3HAKOMTOCTOSIHCTBA, TPOMEKYTKHU

N3VUECHHEIX KLU,
yi (ynxuui; BO3pacTaHusl, yObIBaHU S, HAUOOJIBIIIEE M HAMMEHBIIIEE 3HAYCHHS

(GyHKLIHH.
AHaJIM3MpoOBaTh, CPABHNBAThb, 00CYKIaTh CBOMCTBA () YHKLUH,

rpaduueckoe peueHue
YPaBHEHHI U UX CHCTEM)

CTPOMTH UX IPaPUKH.

OnepupoBaTh MOHATHUAMU: TIPSIMasi TPONOPIUOHAIBHOCT,
oOpaTHas MPONOPIHOHAIBHOCTD, TUHEHHAS PYHKIIUS,
KBaJpaTuuHas QyHKIus, mapadosna, runepoosna. Mcnosb3oBaTh
rpadukm 71 onpeaeaeHus CBOUCTB, MPOIECCOB U 3aBUCUMOCTEM,
JUTSL pEIICHUS 3a/1a4 U3 JPYTUX yu4eOHBIX MPEIMETOB U peatbHOU
KU3HU; MOJEJIMPOBATH C MIOMOIIBIO TPaPUKOB peasibHbIC
IIPOLIECCHI U sABJIEHU. BhIpamxaTs (popMy1aMu 3aBUCUMOCTH
MEXy BEJIMUMHAMU

OBILEE KOJIMYECTBO
YACOB IIO ITPOIT'PAMME

102
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PABOYAS NIPOTPAMMA YYEBHOI'O KYPCA «I'EOMETPUS» B 7-9 KIIACCAX

INOACHUTEJIBHAS 3AIINCKA

['eomeTpusa Kak OMH M3 OCHOBHBIX Pa3/I€JIOB IIKOJIBHOM MATEMAaTHKH, UMEIOIIUN CBOEH
[ENbI0 00eCNeYnTh M3y4eHUE CBOMCTB M pa3MepoB (GUTyp, MX OTHOIICHHH M B3aMMHOE
pacIoNoKeHNe, OMHUpaeTCs Ha JIOTUYECKYI0, JO0Ka3aTelbHYI0 NTUHHIO. LIeHHOCTh m3ydeHus
T€OMETPUH Ha YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHusl 3aKJII0YAETCS B TOM, YTO 00yJaromunics
YUUTCS TPOBOAMTH JIOKA3aTENbHBIE PACCYXICHHs, CTPOUTH JIOTUYECKHE YMO3AKIIOUCHMUS,
JI0Ka3bIBaTh WCTHHHBIC YTBEPXKICHHS M CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, HPOBOJIUTH
paccyXIIeHUs «OT MPOTUBHOTOY», OTINYATH CBOMCTBA OT MPU3HAKOB, (POPMYITUPOBATH OOpaTHBIE
YTBEPKICHUSI.

BTopoil IEeHHOCTHIO N3yUeHUSI TEOMETPUH SBISETCS HCIIOJIb30BaHUE €€ KaK HHCTPYMEHTA
MIPH PEIICHUH KaK MaTeMaTHYeCKUX, TaK W MPAKTUYECKHUX 3a/1a4, BCTPEUAIOIINXCS B peaTbHON
xu3HU. OOydaromuiics TOMKEH HAYYUTHCS OMPEACTUTh T'€OMETPHUECKYIO (UTYpPY, OMUCATh
CIIOBaMH JIaHHBIA 4YepTEX WM PHUCYHOK, HAWTH TUIOMIAAb 3€MEIHOTO y4YacTKa, paccuuTaTh
HEOOXOJIMMYIO JJIMHY OITOBOJIOKOHHOTO KabOenss WM TpeOyemble pa3Mephl rapaxa s
aBTOMOOWJISI. DTOMY COOTBETCTBYET BTOpPAsi, BEIYUCIUTEIbHAS JTUHUS B U3YYCHUU T€OMETPHUH.
[lpu pemennn 3amad TPAKTHYECKOTO XapakTepa OOYYAIOUIMICS  YYUTCS  CTPOUTH
MaTeMAaTUYECKHE MOJENIM PEATbHBIX JKU3HEHHBIX CHTYAIlid, MPOBOINTH BBIYUCICHUS U
OLIEHUBATh aJIEKBATHOCTH MOJTYYEHHOTO PE3yiIbTaTa.

Kpaitne BakHO MOAUEPKUBATH CBS3H T€OMETPUHU C JAPYTUMH YUEOHBIMHU IpEIMETaMH,
MOTHBHPOBATh  WCIOJB30BaTh  OINpPENEICHHS TI'EOMETPHUECKUX (QUryp W  TOHSITHH,
JEeMOHCTPUPOBATh MPUMEHEHHE TOTYYCHHBIX YMEHUH B (PU3HKe U TEXHUKE. DTH CBS3HM Hanboee
SPKO BUAHBI B TeMax «Bekropbr», « TpuroHoMeTpudeckue COOTHOMEHH, «MeTox KOOpInHAT
u «Teopema [Tudaropar.

VYuebHblit Kypc «l'eomMeTpus» BKIIOYAET CIEAYIONINEe OCHOBHBIC Pa3/eibl COACPIKAHUS:
«['eomeTpuyeckne ¢GUTYpel W WX CBOWCTBa», «M3MepeHHE TE€OMETPUYECKHX BEIUYHHY,
«/lexapToBBI ~ KOOpAMHATHI Ha IUIOCKOCTH», «BekToper», «JIBWKEHHS TIIOCKOCTHY,
«IIpeobpazoBanus mog00uUs».

OO1miee 4nciIo YacoB, PEKOMEHIOBAHHBIX IS M3y4eHUs yueOHOro Kypca «['eomerpusi», -
204 4gaca: B 7 kiacce - 68 yacoB (2 yaca B HezleJ0), B 8 Kiiacce - 68 yacos (2 yaca B HEZEIIO), B

9 kmacce - 68 yacoB (2 4yaca B HEJIEIIO).
COJEPKAHUE OBYUYEHUA

7 KJIACC

Havanpnbeie nmonaTtus reoMmerpuu. Touka, npsmas, OTpPE30K, jJdyd. YToia. Buael yrios.
Beprukansaple u cMexHbBIE yrubl. buccekrpuca yria. JlomaHas, MHOIOYIOJIbHUK.
[TapaieabHOCT U EPIIEHIUKYIIIPHOCTD IIPSIMBIX.

Cummetpuunsie ¢purypsl. OCHOBHBIE CBOWCTBA oceBOi cuMMeTpuu. [Ipumepsl cumMmmeTpun
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B OKpY>KalollleM MUpE.

OCHOBHBIE TMOCTPOEHHS C MOMOIIBIO LUPKYJIs M JHHEHWKU. TpeyroiapHuk. Beicorta,
MeauaHa, OucceKkTpuca, X CBOICTBaA.

PaBHOOEIpEeHHBIN U PaBHOCTOPOHHUI TPEYroJbHUKHA. HepaBeHCTBO TpeyroyibHHKA.
CaolicTBa M IpU3HAKK PaBHOOEPEHHOIO TpeyrojdbHuKa. [Ipn3Haku paBeHcTBa
TPEYTOJBHUKOB.

CBolicTBa M NMPU3HAKKU NapajuleabHbIX MpsMbIX. CymMMa yrioB TpeyrosibHHMKaA. BHemHue
yTJIbl TPEYTOJIbHUKA.

[IpssmoyromnpHelil TpeyroiapHUK. CBONCTBO MeOuaHbl NPSIMOYTOJIBHOIO TPEYIOJbHUKA,
IPOBENEHHOM K runoreHy3e. lIpusHaku paBeHCTBa MPSAMOYIOJBHBIX TPEYrOJbHUKOB.
[IpssMOYyTOIBHBIN TPEYTOJBHUK C yriioM B 30°.

HepaBeHcTBa B reoMeTpUN: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHO,
Teopema o OoJIbIIeM yriie U 0oJbIlel CTOPOHE TpeyroiabHUKa. [lepneHuKysap 1 HaKJIOHHAs.

I'eomerpuueckoe Mecto Touek. buccekTpuca yriia U cepeAVHHBIA NEPHNEHAMKYISAp K
OTpE3KYy KaK T€OMETPUYECKHE MECTA TOUYEK.

OKpyXHOCTP M KpyI, XOpJa M JHMaMeTp, HUX CBOWCTBAa. B3auMmHOe pacmnosokeHue
OKpYHOCTH U npsiMoi. KacarenpHas u ceKymas K OKpyXHOCTU. OKpY>KHOCTb, BIIUCAaHHAs B
yroJl. BiucanHas 1 onucaHHasi OKpY>KHOCTH TPEYTOJIbHHUKA.

8 KJIACC

UYetsipéxyronbHuku. [lapamienorpaMM, €ro nmpu3Hakd W CBOMCTBA. YacTHBIE clydau
napajuieIorpaMMoB (TIPSIMOYTOJIBLHUK, pOMO, KBaApar), UX MPU3HAKUA U cBoicTBa. Tpamernus,
paBHOOOKas Tpanenus, e€ cBoicTBa U mpu3Haku. [IpsimoyronpHas Tpaneuus.

Meton yasoenuss menuansl. llenTpansHas cummerpus. Teopema daneca u teopema o
MPONOPIMOHATIBHBIX OTPE3KAX.

CpenHue nuHUM TpEeyrobHUKA U Tpanenuu. LleHTp Macc TpeyroiapHuKa.

[TogoOue TpeyronpHukoB, Kodhduiuent nogodus. [IpusHaku mogo06ust TPEyroJIbHUKOB.
[Tpumenenue mogo0us P PEIICHUH MPAKTUYECKUX 3a7ad.

CaoiicTBa 1wIoNaael reomMerpudeckux ¢uryp. GopMynbl Ajs TIIOMIAAA TPEYTrOIbHUKA,
napasiesniorpaMma, pom6a u tpaneruu. OTHOIIEHHE MIomaeii mogoOHbIX Guryp.

Brruncnenue mioniaaei TpeyroJbHUKOB U MHOTOYTOJIBHIKOB Ha KJIETYaTO Oymare.

Teopema Iludaropa. Ilpumenenune teopemsl [ludaropa mpu pereHUN TPAKTHUECKUX
3a7ad4.

CuHyc, KOCHMHYC, TaHT€HC OCTPOrO yrja MPSIMOYTOJbHOTO TpeyrojabHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIeCTBO. Tpuronomerpuueckue Gynkmuu yrios B 30°, 45° u 60°.

BrnmcanHble ¥ LIEHTpANbHBIE YIJIBI, YTOJI MEXAY KacaTeJbHOW M XOPAOWU. YTIUIBI MEXIY
XOpJaMd U CeKyllUMH. BriucaHHble W ONUCaHHbIE YETHIPEXYTroNbHUKHU. B3anmHoe
pacroyio’)keHue JByX OKpyxkHocTeil. Kacanume oxpyxknHocrteil. OOliue kacaTelbHbIE K JABYM
OKPYKHOCTSIM.

9 KJIACC
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Cunyc, kocuHyc, TaHreHc yriaoB oT 0 go 180°. OcCHOBHOE TPUTOHOMETPHUUYECKOE
TOX1ecTBO. DOpMYIIBI IPUBEACHMUS.

Pemenne TtpeyronpHukoB. Teopema KOCHHYCOB U TeopemMa CHHYCOB. PemnieHue
MPAKTUYECKUX 3a/1a4 C UCTOIb30BAHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CUHYCOB.

[IpeobpazoBanue nogodus. [1ogodre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o Mpou3BeEHUU OTPEZKOB XOP/, TEOPEMBI O IPOU3BENECHUH OTPE3KOB CEKYIIHX,
TEeopeMa O KBaJpaTe KacaTeJIbHOM.

BekTtop, mmHa (MOAyJdb) BEKTOpa, COHAINpPABIEHHBIE BEKTOPHI, IPOTHUBOIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalUU HaJ
BeKTOpamu. Pa3noxeHue BeKTopa 1o IByM HEKOJUIMHEApHbIM BekTopaMm. KoopanHatel BEKTOpa.
CkansipHO€E NMPOU3BEEHUE BEKTOPOB, IPUMEHEHHE JIJIS1 HAXO0KIEHUS UIMH U YTJIOB.

JlekapTOBbl KOOpAMHATHI Ha IUIOCKOCTH. YPAaBHEHHs IMPSIMOM U OKPYKHOCTH B
KOOpJMHATaX, NEPECeUCHUE OKPYKHOCTEN U IPSIMbIX. MeTo KOOPAUHAT U €ro NPUMEHEHHUE.

[IpaBusibHBIE MHOTOYTOJIBHUKU. JJIMHA OKpYXHOCTH. ['pagycHas u pagnanHas mMepa yria,
BBIYMCIIEHUE JUIMH OyT OKpyxkHOcTel. [nomane kpyra, cekTopa, CerMeHra.

JIBMKEHUS MII0OCKOCTU U BHYTPEHHUE CUMMETPUH (pUTYp (31I€MEHTApHBIE IPE/ICTABICHUS).
[TapannensHslii nepeHoc. [1oBopoT.

INPEJMETHBIE PE3YJIBTATHBI

IIpeaMeTHBIE pe3y/JbTATHI 0CBOCHUS IPOTPAMMBI Y4€0HOT0 Kypca K KOHILYy 00y4eHus
B 7 KJ1acce:

PacriozHaBath W3y4deHHBIE TEOMETPUYECKHE (UTYPBI, OMPENEeIsITh WX B3aHUMHOE
pacroyiokeHrne, MU300pakaTh TeoOMeTpUYeCKHe (UTYpBI, BBIMOJIHATH YEPTEKH 110 YCIOBHIO
3agaud. M3MepsATh JUHEWHBIE U YIJIOBbIE BEIWYMHBL. Pemare 3a1auM Ha BBIYMCIIEHUE JJIMH
OTPE3KOB U BEJIMYMH YTJIOB.

Jlenath rpyOyr0 OIIEHKY JUHEWHBIX M YIJIOBBIX BEJIUYHH MPEIMETOB B peallbHON KU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. PaznmuuaTe pa3Mepbl ITUX 0OBEKTOB 10 MOPSIKY BEJTUUYHUHBI.

CTpouth 4epTeXH K FTeOMETPUIECKUM 3a/1auam.

[Tonp30BaThCsl NpPU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, HCIIOJIb30BAaTh MPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3a/1a4.

[TIpoBOIUTH JIOTUYECKUE PACCYKICHUS C UCIIOJIb30BAHUEM I€OMETPHUUYECKUX TEOPEM.

[Tonp30BaThCsl TMpU3HAKAMH PABEHCTBA MPAMOYTOJbHBIX TPEYrOJIbHUKOB, CBOWCTBOM
MEIHaHbl, MPOBEAEHHOW K THUIOTEHY3€ MPAMOYTrOJIbBHOIO TPEYroJIbHUKA, B PEIICHUU
FEOMETPUUYECKHUX 3a/1a4.

OnpenensTh NapaJUIeIbHOCTh MPSMBIX C MOMOIIBIO YIJI0B, KOTOpbIe 00pa3yeT ¢ HUMHU
cekymasi. OnpenensaTb NapauieIbHOCTh MPSIMBIX C TOMOIIbIO PAaBEHCTBA PACCTOSAHHUI OT TOUYEK
OJIHOM IPSIMOM 10 TOYEK IPYTOU MPSIMOM.

Pemats 3a1aun Ha KIeT4aToit Oymare.

[IpoBOAUTH BBIYMCICHUS W HAXOJWUTh YHUCJIOBbIE M OYKBEHHbIE 3HAYCHHUS YIJIOB B
F€OMETPUYECKMX  3a/Ja4aX C HCHOJBb30BAHUEM CYMMBI  YIJIOB  TPEYTrOJbHHKOB H
MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IPH IMEPECEYCHUU JIBYX MapalieIbHBIX
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IPSAMBIX CeKyllel. Pemars npakTuyeckue 3aauu Ha HaX0XKICHUE YIIIOB.

BnageTs NOHATHEM r€OMETPUYECKOTO MECTA TOUYEK. Y METH ONPEENATh OMCCEKTPUCY YyIJIa
Y CEPEAVHHBIN MEPIICHANKYIISP K OTPE3KY KaK T€OMETPUYECKHE MECTa TOYEK.

@opMynUpOBaTh ONPENCICHUS OKPYKHOCTH M KPyra, XOpAbl M IUAaMETpa OKPYKHOCTH,
MIOJI30BATHCS UX CBOMCTBAMU. Y METh IIPUMEHSATh OTH CBOMCTBA IIPU PEIICHUH 3a]1a4.

Biamers noHsATHEM ONMCAaHHOM OKOJIO TPEYrOJIBHUKA OKPYKHOCTH, YMETh HAaXOIWUTh €€
ueHtp. [lonb3oBaThcs pakTamMu O TOM, UTO OMCCEKTPUCHI YTJIOB TPEYTOJIbHUKA NIEPECEKAOTCS B
OIHOM TOYKE, M O TOM, YTO CEpPEAUHHBIC IEPIECHIUKYJSAPbl K CTOPOHAM TpPEYrOJIbHUKA
IIEPECEKAOTCS B OJTHOM TOUKE.

Binamerp mnoHATHEM KacaTeNbHOM K  OKPY)KHOCTH, IIOJB30BaTbCA TEOPEMOM O
MEPIEHIUKYIIAPHOCTH KacaTeJIbHOU U paanyca, MPOBEAEHHOIO K TOYKE KACaHHUs.

[lonp30BaTbCsl NPOCTEMIIMMHM TE€OMETPUYECKMMH HEPAaBEHCTBAMH, IIOHMMATh MX
MIPAKTHYECKUN CMBICII.

[IpoBOAUTE OCHOBHBIE T€OMETPUUECKUE ITOCTPOCHUS C TIOMOILBIO [IUPKYJISL U JINHEUKHU.

IIpeaMeTHBIE pe3y/JbTATHI 0CBOCHUS IPOTPAMMBI Y4€0HOI0 Kypca K KOHILY 00y4eHHUs
B 8 Ki1acce:

PacriozHaBaTh OCHOBHBIE BUJBI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MOJIb30BaThCA HUX
CBOMCTBAMH MPH PELICHUH F€OMETPUUECKUX 3a]1a4.

[IpumeHsATh CBOICTBA TOUKHM IEpecedeHHs] MeAuaH TpeyroibHHKa (LIEeHTpa Macc) B
PEILICHNUH 3a/1ay.

BiageTs NOHATHEM CpPEAHEN JIMHUU TPEYTOJIbHUKA U Tpalleluu, IPUMEHATh UX CBOKCTBA
IIpU peElIeHUuH TeomeTpuueckux 3anad. [lomb3oBaTtecs Teopemon @aneca U TEOPEMOM O
IIPONOPLIMOHAIBHBIX OTPE3KAX, IPUMEHATH UX /IS PELIECHUS IPAKTUYECKUX 3a/1ay.

[TpuMeHsATh MpU3HAKU 110100 TPEYTOJILHUKOB B PEIIEHUH T€OMETPUUYECKHX 3ajad.

[Tonb3oBathest Teopemoit [ludaropa ans pemieHUs reOMETPUYECKUX U MPAKTHIECKUX
3ana4. CTpOUTh MaTEMaTUYECKYIO MOJIEIb B MPAKTUYECKUX 3aJadyax, CAMOCTOSTENIbHO JeNaTh
4epTEX U HaXOJIUTh COOTBETCTBYIOLIUE JJTUHBI.

Brnagets MOHATUSIMU CHHYCA, KOCHMHYCAa M TaHI'€HCA OCTPOTO YIJia MNPSIMOYTOJbHOIO
TpeyrojbHuKa. [101630BaThCS ITUMH MOHATUSAMU JJI PEIICHUS TPAKTUYECKUX 3aau.

Beruucnsate  (pa3nuuHbIMH - clIOCOOAMM)  IJIONIAJb  TPEYroJdbHUKA U IUIOMIAIU
MHOTOYTOJIbHBIX ~ (puryp (mosib3ysch, TIAe HEOOXOAUMO, KalbKyasiTopoMm). [IpumeHsaTs
IIOJIyYEHHBIE YMEHHUS B IPAKTUYECKUX 3a7adax.

Brnagetp MOHATHAMM BIMCAHHOIO M LEHTPAJIBHOIO YIJIa, UCIOJB30BATh TEOPEMBI O
BIIMCAHHBIX yIJaX, YrJlax MEXAY XOpJAaMHU (CEKYIIMMHU) U yIiie MeXAY KacaTeJbHOU U XOpAOon
[P pELIEHUH T€OMETPUYECKUX 3a]au.

BrageTs NOHATHEM ONMCAHHOIO YETHIPEXYTOJIbHUKA, IPUMEHATHh CBOICTBA ONMMCAHHOIO
YeThIPEXYTOIbHUKA IIPH PELICHUH 3a/1a4.

[IpuMeHsTh MOJIy4eHHbIE 3HAHUS HA MPAKTUKE - CTPOUTh MaTEMaTHUYECKUE MOJETHU IS
3aJ1a4 peaybHOM )KM3HU U TPOBOJAUTH COOTBETCTBYIOIINE BEIUUCIICHUS C IPUMEHEHUEM MO00us
Y TPUTOHOMETPHH (I10JIb3YSICh, 1€ HEOOXOAUMO, KaJbKYISTOPOM).
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IIpeameTHBbIE pe3y/bTATHI 0CBOCHUS IPOrPAMMBI Y4€0HOI0 KypPCa K KOHILY 00y4eHus!
B 9 KJi1acce:

3HaTh TPUTOHOMETPUYECKHE (QYHKIUU OCTPHIX YIVIOB, HAaXOJIUTh C HMX I[OMOIIbIO
pa3IMyYHbIE  AJEMEHTHl MPSMOYIOJBHOTO  TPEYrOJbHUKA («pPELIEHHWE MPSMOYTOJIbHBIX
TPEYroJbHUKOB»). HaxoauTh (C MOMOIIBIO KaJIbKYJIATOPA) JUIMHBI M YIJIbl 711 HETAOIMYHBIX
3HA4YCHUM.

[Tonp3oBaThCs popMynamMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
IUISL HAXOKJEHUS COOTHOILIEHUI MEXy TPUTOHOMETPUYECKUMH BEIIMUMHAMMU.

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB JUISl HAXOKJIEHUS PA3JIMUHBIX 3JIEMEHTOB
TPEYTroJIbHUKA («pEIIeHNuEe TPEYroJbHUKOBY), MPUMEHSITh UX NPH PELICHUU I'€OMETPUYECKHUX
3azay.

Brnagets nonsatusMu npeoOpa3zoBaHus 010011, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX
¢uryp. [lonb3zoBaThcs CBOMCTBaMU 000U TPOU3BOJIBHBIX (PUTYP, YMETh BBIUUCIATH AJTUHBI U
HaXOJUTh YIJbl y TOJ00HBIX Guryp. [IpumeHsTs cBoMcTBa MOAO0US B MPAKTUYECKUX 3aJadax.
YMeTs NpUBOIUTE IPUMEPHI MOAOOHBIX (GUTYP B OKPYKAIOLIEM MHPE.

[Tonb30BaThCcsl TEOpEMAMH O MPOU3BEAECHUU OTPE3KOB XOPA, O MPOU3BEACHUHM OTPE3KOB
CEKYIIHNX, O KBaJpaTe KacaTeIbHOM.

[lonb30BaThCcsi BEKTOpamMH, MHOHUMATh HMX TIE€OMETPUYECKUH U (PU3NYECKUH CMBICI,
NPUMEHATh MX B PEIICHUHM TE€OMETPUYECKHX U (u3nueckux 3anad. [IpuMmeHsATh ckajasipHOe
MIPOU3BEACHUE BEKTOPOB JJIsl HAXOXKACHUS IMH U YTJIOB.

ITosnp30BaThCsl METOJNOM KOOPAMHAT Ha IUIOCKOCTH, NPUMEHATh €ro B PEIICHUU
reOMETPUYECKUX U IIPAKTUYECKUX 3a/1ay.

Bragets NOHATHSMHM IPABHWIBHOIO MHOTOYTOJBHHUKA, JUIMHBI OKPYXHOCTH, UIMHBI TyTU
OKPYXHOCTH W paJMaHHOM Mepbl yIJia, YMETh BBIYMCIIATH IUIOINAJb Kpyra M €ro 4acrem.
[IpuMEHATH OTyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Haxomute ocu (mnm LEHTpPbI) cUMMETpUU (GUTYp, MPUMEHSATH ABMXKEHUS IUIOCKOCTU B
MPOCTENIINX CIydasiX.

[IpuMeHsATh MOJIy4eHHbIE 3HAHUS HA MPAKTUKE - CTPOUTh MaTEMaTHYECKHUE MOJAETHU IS
3aJ1a4 peasbHON )KM3HU U TPOBOJAUTH COOTBETCTBYIOIINE BEIUUCIICHUS C IPUMEHEHUEM MOA00uUs
Y TPUTOHOMETPHUUECKUX (PYHKIUN (TI0JIb3YACh, I/I€ HEOOX0IUMO, KAIbKYJIATOPOM).
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TEMATHUYECKOE IINTAHUPOBAHMUE 7

KJIACC
HaunmenoBanue paznena  |[KonmuecTtBo OcHoBHOE OcHOBHBIE BUJIBI IEATEIHHOCTH O0YyJaAIOIIUXCS
(Temml) Kypca JacoB coJiepKaHue
[Ipocrenimme 14 [Ipocrenmme DopMyJIMPOBATHL OCHOBHBIE MTOHATHS U ONPEICIICHHUS.
reoMeTpuueckre GUrypsl u r€OMETPUUECKUE Pacno3naBaTh U3ydeHHbIE TeOMETpUUYECKUE (PUTYpHI,
ux cBoiicTBa. 3mepenue OOBEKTHI. omnpeaeJATh UX B3aUMHOE PAcIoJIOKEHUE, BHINOJIHATH
FEOMETPUUECKUX BEITUUNH MHOroyroJibHUK, YepTEXK MO YCIOBUIO 3a/1aUH.
JIOMaHas. IMpoBoauTH IpOCTENIINE IOCTPOCHHS C TOMOLIBIO HUPKYJIA
CMexHble U Y JIMHEUKU.
BEPTUKAJIbHBIC YIJIBL. HN3mepATh NTUHEWHBIE U YTIIOBbIE BETUYMHBI T€OMETPUUYECKUX
PaGora U TIPAKTHYECKUX OOBEKTOB.
C IPOCTEUILINMHU OmnpenensiTh «Ha TJ1a3» pa3Mepbl peaibHbIX 00BEKTOB,
YepTEHKaAMHU. NMPOBOIUTH IPYOYIO OLIEHKY UX Pa3MEpOB.
N3mepenune muHeHbIX PemiaTh 3a1a4n Ha BRIYUCIIEHUE JIJIMH OTPE3KOB U BEJINYMH
Y YTJIOBBIX BEJIMYHH, YTJIOB.
BBIUHCIICHUE OTPE3KOB Pemarsh 3a1auM Ha B3aMMHOE PACIIOJI0KEHNE
U yrjoB TeOMETpUUECKUX Uryp.
IIpoBoanTh KIacCU(DUKAIIUIO YTIIOB, BBIYHCIASTD JIMHEHHBIC U
YTJIOBBIE BEJTUYUHBI, MPOBOAUTH HEOOXOANMBIE JI0Ka3aTEIbHbIE
paccyXJIeHHUs.
3HAKOMUTBCS C MCTOPHUEH Pa3BUTHS T€OMETPUU
TpeyrosbHUKN 22 ITonsTHE O paBHBIX Pacno3HaBaTh Iapbl paBHBIX TPEYTOJIBHUKOB HAa TOTOBBIX
TPEYTrOJIbHUKAX U yepTexax (C ykazaHueM MPU3HAKOB).
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IICPBUYHBIC

peICTaBICHUS
0 paBHBIX (pUrypax.

Tpu npusHaka
paBeHCTBa
TPEYTrOJIbHUKOB.
[Ipu3Haku paBeHCTBa
MPSIMOYTOJIbHBIX

TPEYTrOJTLHUKOB.
CBOICTBO MeIHaHBI

MPSIMOYTOJIBHOTO
TpPEyroJbHUKA,
MPOBEAEHHON

K TUIIOTEHY3€E.
PaBHOOGe1peHHbIC U
PaBHOCTOPOHHUE
TpeyrojbHukH. [Ipuznaku
Y CBOMCTBA
paBHOOEIPEHHOTO
TPEYroJIbHUKA.
Hepasencrtna B
TEOMETPUH.
IIpssMOyTONIBHBIN

TPEYTOJIbHUK C YIJIOM
B 30°

BbIBOAUTH CICACTBUSA (paBeHCTB COOTBCTCTBYIOIIUX

AJIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.
®opMyTUPOBATH OTPEIEICHUS: OCTPOYTOJIHHOTO,

TYMOYTOJILHOTO, IPSIMOYTOJILHOTO, PABHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OUCCEKTPUCHI, BHICOTHI,
MeAMaHbl TPEYTOJIbHUKA; CEPETMHHOTO NEPIICHINKYIISIPA
OTpe3Ka; mepuMeTpa TPeyroJbHUKA.

®opMyTUPOBATH CBOMCTBA U MPU3HAKU PABHOOEAPEHHOTO

TPEeYroJbHUKA.
CTpouTh YepTexH, pemaTh 3a1a4M C TOMOIIIbIO

HAaXO0XJEHUsI PABHBIX TPEYTOJIbHUKOB.
IIpuMeHATHh TPU3HAKU PAaBEHCTBA MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB B 3a/1a4ax.

Hcnoab3oBaTh 11M(pOBBIE peCypChl AJIsl HCCAeI0BAHUSA
CBOICTB M3y4aeMbIX puryp.

3HAKOMUTBCS C MCTOPHUEH PA3BUTHS T€OMETPUU
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[TapanenbHbIe IPSMBIE,
CyMMa YIJIOB TPEYrOJbHUKA

14

[TapamenbHble IpsAMBIE,
ux cBoiictBa. Hakpect
Jexarue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHHUE YTJIBI,
o0Opa3oBaHHBIE NTPU
IIepecevyeHnn
NapaJlIeNIbHBIX MPSAMBIX
cekyuiei). [Ipusnax
NapajlIeIbHOCTH
MPSIMBIX Y€pE3 PAaBEHCTBO
pacCcTOSIHUM OT TOYEK
OJIHOM MPsIMOM 10 BTOPOU
MIPSAMOM.

CymmMma yrios
TPEYroJbHUKA.

Bremnue yriel
TPEYroJbHUKa

DopMyJINPOBATH MOHATHE MMAPATIICIHHBIX MIPSMBIX, HAXOAUTH
MPAKTUYECKUE TPUMEPHI.

N3yuaTs cBOMCTBA yrioB, 00pa30BaHHBIX NP MEpeCeUCHUH
napaJuleNbHbIX MpsAMbIX cekyieil. [IpoBoauTh 10Ka3aTenbcTBA
napajuIeIbHOCTH JIBYX MPSMBIX C TOMOIIBIO YIJIOB, 00pa30BaHHBIX
IIPU MIEPECEUCHUHN ITUX MPSIMBIX TPETheU MPSIMOA.

BoIuncasitb CyMMy yIJI0B TPEYroJibHUKA U MHOTOYTOJIbHHKA.
HaxoauTs 4yncioBbie 1 OyKBEHHbIC 3HAUCHHS YTIIOB B
reOMETPUUECKHUX 3a/1ayax C UCIOJIb30BAHUEM TEOPEM

0 CyMMe YIJIOB TPEYroJibHUKa U MHOTOYTOJIbHUKA. SHAKOMMTBCS €
HCTOPHEN Pa3BUTHUSI TECOMETPUU

OKpYXHOCTb U KpYT.

[" eomeTpruyeckue noCcTpoeHUs

14

OKpyXHOCTh, XOpJa H

nuaMeTp HUX  CBOMCTBA.
KacarenpHas

K OKPYKHOCTH.
OKpyXHOCTb, BIIUCAHHAS

B yIOJ.

DopMyJIHPOBATH ONPeEAEJeHUNA: OKPY)KHOCTH, XOPbl, IUaMETpa U
KacaTeJIbHOU K OKpYKHOCTU. I3y4aTh uX CBOWCTBA, IPU3HAKH,
CTPOUTH YEPTEKHU.

HccaenoBarh, B TOM 4UCIIE HCHOb3YS HU(PPOBBIE pecypcehl:
OKPY’>KHOCTb, BIIMCAHHYIO B YTOJI; HEHTP OKPY>KHOCTH, BIIUCAHHOU B
yTOJ1; PABEHCTBO OTPE3KOB
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[Toustue o I'MT,
MIPUMEHEHHE

B 3a7a4ax.
buccekrpuca un
CEpPEINHHBIN
TIePIECHIUKYIISIP
KaK T€OMETPUUYECKUE
MecTa TOYEK.
OKpyX HOCTBb,
omnMcaHHas OKOJIO
TPEyTroJbHUKA.
OKpyX HOCTB,
BIHCaHHAs

B TPEYTOJIbHUK.
IIpocreiimme
3aga4u

Ha MOCTPOCHHE

KacaTeJIbHBIX.

Hcnoan3oBats MmeTon ['MT 15 nokasarenbcTBa TEOPEM O
nepecevyeHnu OUCCEKTPUC YIIIOB TPEYTOJIbHUKA U CEPEAMHHBIX
NEPIEHIUKYISIPOB K CTOPOHAM TpeyrojibHuKa ¢ nomouiso ['MT.
OBiageBaTh NOHATHAMM BIMCAaHHOW U ONMCAHHON OKPYXHOCTEH
TPEYrOJIbHUKA, HAXOAUTD LICHTPBI 3TUX OKPY>KHOCTEN.

PemaTtb OCHOBHBIE 321a4HM HA IOCTPOEHHE: YIJIa, PABHOTO
JAHHOMY; CEPEIMHHOTO MEPIIEHIUKYIISIpPa JAHHOTO OTPE3Ka;
IPSMOM, NPOXOAIIEH Yepe3 JaHHYIO TOUKY U NEPIEHANKYIISIPHON
JAHHOW MPSIMOI; OMCCEKTPUCHI JTAHHOTO YIJIa; TPEYTrOJbHUKOB

10 PA3JIMYHBIM JIEMEHTAM.

3HAKOMMTBCS C MCTOPHUEH PA3BUTHSI T€OMETPUN

[ToBTOpEeHME, 00001ICHIE 4 TNoBTOpeHHE 1 Pemars 3a1a4m Ha TOBTOPEHKE, WILUTFOCTPUPYIOIINE CBI3U MEXKIY
3HAHUU 0GOBIICHIE OCHOBHBIX pPa3IMYHBIMU YaCTSIMU Kypca
HOHATHU U METOZIOB
Kypca 7 Kiacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOITPAMME
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8 KUIACC

OcHOBHBIC BUJbI ACATCIBHOCTU 06yqa10mﬂxc51

HaumenoBanue paznena  [KoandgecTBo OcHoOBHOE
(TeMsI) Kypca 4acoB COJIEpKaHHE
HeThIpEXyronbHUKH 12 MN300paxaTs M HAXOAUTH HA YEPTEKAX YETHIPEXYTOJIbHUKHU
Hapannenorpamm, ero Pa3HBIX BUJIOB U UX 3JIEMEHTHL. @OPMY/IHPOBATH ONpeae/IeHHs
NPU3HAKK U CBOHCTBA. napajuiesiorpamMma, mpsgMoyrojibHUKa, pomM0a, KBaapara,
HacTHeIe ciryyan Tpanenyy, paBHOOOKOH Tparemnuu, MpssMOYTroJIbHON Tpameluu.
11apaJijIciIorpaMMoB Jloka3bpIBaTh U HCMOJIB30BATH NPH PELICHUM 3a1a4 IPU3HAKU U

(IpSIMOYTONIBHHK, POMO, | cpojicTaa: napasuiesiorpaMma, IpsMOyroJIbHUKa, poMOa,
KBAJIPAT), X MPUSHAKK U | kpanpara, TPALCLUH, PABHOOOKOI TPANELHH, IIPSIMOYTOILHOMN

cBorcTBa. Tpanenus. TpaIeIHy.
PapHOoOOKast 1 IIpuMeHATH MeTO YABOEHUS MeIUaHbl TPEYTOJIbHUKA.
HPAMOYTOJIbHAA Hcnoab3oBaTh 1H(POBEIE PECYPCHI I UCCIEN0BAHNS CBONCTB
TpalCIuH. U3y4aeMBbIX QUTYP.
Meron ynsoenus 3HAKOMHUTBLCS ¢ MCTOPUEH Pa3BUTHUSA T€OMETPUH
MEHAaHBI.
HenTpanbHas
CUMMETPHS
Teopema Paneca u Teopema o 15 .
P p Teopema daneca n IIpoBOAMTH MOCTPOCHUSA C IOMOIIBIO IUPKYJIS U INHEUKH C
PONOPLMOHAIBHBIX OTPE3Kax,
Teopema UCIOJIb30BaHKe TeopeMbl Danieca U TEOPEMBI O
MO00HBIE TPEYTOJIbHUKU .. o
0 IPONOPLHOHAIBHBIX IPONOPLMOHAIIBHBIX OTPE3KaX, CTPOUTD YETBEPTHIN
OTpE3Kax. IIPONOPLHOHAIBHBII OTPE30K.
Cpenusis muHUA IIpoBoauTh 10KA3aTENBCTBO TOTO, YTO MEIUAHBI TPEYTOJILHUKA
TPEYTOJIbHUKA. MEPECEKAIOTCS B OJHON TOUKE, 1 HAXOAUTh
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Tpaneuus, €€ cpeauss
JIHUS.
[IponopuroHanpHbIE
OTPE3KHU.

LlenTp macc B
TPEyroJIbHUKE.
[TonoOHEBIE
TpeYrojabHUuKu. Tpu
IIpU3HAKa MOI00Hs
TPEYTroJIbHUKOB.
[Ipumenenue nompoous
MIPU PEIICHUHN
MPAKTUYECKUX 3a/1a4

CBA3b C LIEHTPOM MacC, HAXOAMTh OTHOLIEHUE, B KOTOPOM
MEJINaHbI ACJISTCS TOYKOU UX MEPECECUCHUS.

HaxoauTts 110100HbI€ TPEYTOJIBHUKH HA TOTOBBIX YEPTEkKaAX C
yKa3aHHUEM COOTBETCTBYIOIIUX MPU3HAKOB 1oao6us. Pemarb
3a/1a4M Ha I0JJOOHBIE TPEYTOJIBHUKHU C TIOMOIIBIO
CaMOCTOSTENBHOIO ITOCTPOEHUS YEPTEKEN U HAXOKICHUS
OJOOHBIX TPEYTOJIbHUKOB.

IIpoBoauTh 10KA3aTENBCTBA C HCIOIb30BAHUEM IIPU3HAKOB
noxoous.

Jloka3bIBaTh TpU NPU3HAKA [10A00US TPEYTOJIbHUKOB.
IIpuMeHSTh OJIyYEHHBIE 3HAHMS IIPU PEIIEHUH F€OMETPUIECKUX
Y IIPAKTHUYECKUX 3a7a4.

3HAKOMUTBCS C MCTOPHEH PA3BUTHSI T€OMETPUN

[ momrans. Haxoxnenue

MJI0IAJIeH TPEYTOJIbHUKOB U

MHOTOYTOJIbHBIX (pUTYp.

[[nomaau mogoOHBIX GuUryp

14

CBolicTBa 1IoIaaen
reOMETPUUECKUX
dburyp.

DopmyJIbl 7151 TIOIAN
TPEYroJibHUKA,
napajeaorpaMmma,
Tpaneuuu.

Brraucienune miomanei
CIIOKHBIX (UTYD.

OgBiageBaTh NEPBUYHBIMH MPEACTABJIEHUSIMA 00 001IICH
TEOPHH TUIOHIAAHN (MEpbl), (POPMYJIMPOBATH CBOMCTBA TUIOIIAIH,
BBISICHSTh MX HATJISTHBIN CMBICI.

BoiBoauTh (hOpMYIIBI IDIOMIAIH TapajuiesiorpaMmma,
TPEYroJbHUKA, TPACIIHH U3 (GOPMYIIBI TLIOIIA N
pSMOYTOJIbHUKA (KBaJpaTa).

BoiBoauTH (HOPMYJIBI IIOMIAIN BRITYKIIOTO YETHIPEXyTrOJIbHUKA
4yepes IMaroHaau ¥ yroj Mexay Humu. HaxoauTs riomaau
buryp, n300pakEHHBIX Ha KJIETUYaTON Oymare, HCNOJb30BaTh
pa3zOueHue GUrypsl Ha 4acTU U JOCTpaUBaHUeE.
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[Tnomanu puryp Ha
KJIeT4aTou Oymare.
IInomanu 1mogo0HBIX
uryp.

3amaun

C MIPAKTUYECKUM
coaep>KaHUEM.
Pemienue 3amau ¢
TIOMOIIBIO METOa
BCIIOMOTaTEIbHOM
TLJTOIIA N

Pa3oupath npuMepsbl UCTOIB30BaHUS BCIIOMOTATEIbLHOMN
TJIOIA A JUISl PEIICHHS] TEOMETPUUYECKHX 3a/1a4.

Haxoauts miomaay nogo0HbIX QUryp.

BuruucasiTh iomaan pa3InyHbIX MHOTOYTOJIBHBIX QUTYp.
Pemath 3a1a4u Ha MJI0MIA/Ib C MPAKTUYECKUM COJEPKAHUEM

Teopema [ludaropa u Hauana
TPUTOHOMETPHUH

10

Teopema IIudaropa, u eé
MIPUMCHCHHE.
Onpenenenne
TPUTOHOMETPHUICCKUX
(GyHKIMN OCTPOro yria
MPSIMOYTOJILHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPUICCKUE
COOTHOIIICHUS

B MIPSIMOYTOJILHOM
TPEYTroJbHUKE.
OcHoBHOE
TPUTOHOMETPUIECKOE
TOXIECTBO

Joka3siBaTh Teopemy [Iudaropa, ucnoab3oBaTth € B
MPAKTUYECKUX BHIYMCIICHUSAX.

®opMyIHPOBATH ONPEEICHUS] TPUTOHOMETPUUYECKUX (HYHKIUH
OCTpOroO yriia, IPOBepPSATh UX KOPPEKTHOCTh. BIBOAMTH
TPUTOHOMETPUYECKUE COOTHOLIEHUS B IPSIMOYTOJIBHOM
TPEYrOJbHUKE.

HccnenoBaTh COOTHOMICHUS MEXKIY CTOPOHAMU B
IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yraaMu B 45° u 45°; 30° u 60°.
Hcnoab3zoBaTh GopMysibl IPUBEACHHS 1 OCHOBHOE
TPUTOHOMETPUUECKOE TOXKJIECTBO JJI1 HAXOXKJIEHUS COOTHOLIEHU M
MEXy TPUTOHOMETPUYECKUMHU (YHKIMSIMH Pa3IMUHBIX OCTPBIX
YTJIOB.

IIpuMeHSTH NOJTyYEHHBIC 3HAHUS U YMEHUS TIPU PEIICHUN
MIPaKTUYECKUX 3a/1ay.

3HAKOMHTBCS ¢ HCTOPHUEH Pa3BUTHS T€OMETPUN
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YTIIBl B OKPYXKHOCTH. 13
BrniucanHsle 1 onucaHHbIE
4ETHIPEX YT OJIbHUKH.

KacarenbHbie K

oKkpyxHocTH. Kacanue

OKpPYXHOCTEHN

Bnucannbsie n
LEHTPAIbHBIE YTJIbI,
YIOJI MEXIY

KacaTeJIbHOW B XOPIOM.

VYTl MeXIY
XOpJIamMu U
CEKYIINMHU.
Bnucanneie n
OITMCaHHBIC
YEThIPEXYTOJIbHUKH,
WX TIPU3HAKHU U
CBOMCTBA.
[Ipumenenue 3Tux
CBOMCTB

MIpY PEUICHUH
TEOMETPUUYECKUX
3ajad4.

BzaumHoe
pPacIMoIOkKEHNUE IBYX

OKpYXHOCTEH, o0111e
KacareibHble. Kacanue

OKPYKHOCTEH

®opMyTHPOBATH OCHOBHBIE OINIPECIICHNUs, CBI3aHHBIE C
yriamu B Kpyre (BOUCAHHBIA yToJ1, IEHTPAIbHBIN YTrod).
HaxoauTthb BMCaHHBIC YIJIbI, OMUPAIOIINECS HA OJHY JYTY,
BBIYMCJISITH YTJIbI C TOMOIIBIO TEOPEMBI O BIUCAHHBIX YIJIaX,
TEOPEMBI O BIIMCAHHOM UYETHIPEXYTOJIbHUKE, TEOPEMBI O
LEHTPAJILHOM YTJIE.

HcceaenoBaTs, B TOM YUCIIE C TOMOIIBIO ITU(POBBIX PECYPCOB,
BINHUCAHHBIC U OMUCAHHBIC YETHIPEXYTOJbHUKHU, BHIBOAUTDH UX
CBOICTBA U MPU3HAKHU.

Hcnoab30BaTh 3TH CBOWMCTBA U MIPU3HAKH MIPU PEUICHUU 33724
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[loBTOpEHUE, 00001IEHNE

Pemartn 3aJlavM Ha MTOBTOPCHUEC, NINTIOCTPHUPYIOIIHEC CBA3U

SHAHUHI IloBTOpEHNE OCHOBHBIX | Mexy pa3IMYHBIME 9aCTSMH Kypca
MOHATHI U METO/I0B
KypCOB 7 1 8 KIIacCOB,
0000111eHNE 3HAHUI

OBILEE KOJIMYECTBO 68

YACOB IIO [TPOI'PAMME
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9 KVIACC

OcHOBHBIE BUABI ACATCIBHOCTHU o6yqa101unxc;1

HanmenoBanue paznena  [KomnyectBo OcHoBHOE
(TeMBI) Kypca qacoB COACPIKAHUC

Tpuronomerpus. Teopemsl 16 .
Onpenenenue ®opMyIHpPOBATH ONpeAeJeHNs] TPUTOHOMETPUUECKUX (PYHKIIMIA

KOCHUHYCOB U CUHYCOB.
TPUTOHOMETPUYECKUX TYIBIX U MPSIMBIX YTJIOB.

PelieHne TpeyroJbHUKOB . o
¢yukuuit yrios ot 0° 10 | BbIBOAMTH TEOpEMY KOCHHYCOB M TEOPEMY CUHYCOB (C pauycoM
180°. ®opmyiib OMHMCAHHON OKPYKHOCTH).
MIPUBEACHHUS. BoiBoauTh opmyJibl 11 BHIYUCIAEHUS IT0LIAEH ¢
Teopema KOCHUHYCOB, HCIOJIb30BAaHNEM TeopeM TPUTrOHOMeTpHH (hopmyra miomaiu
TE€opeMa CUHYCOB. TPEYroJbHUKA YEPE3 JIBE CTOPOHBI U YTOJI MEKIY HUMHU, (opMyra
Pemenue IJIOLIAAN YETHIPEXYTOJIbHUKA YEPE3 €r0 IUaroHalu U Yroil MEXy
TPEYTrOJIbHUKOB. HUMH).
[IpakTnueckoe Pemath TpeyrojgbpHUKHU.
IIPUMEHEHUE Pemathb npakTU4ecKue 3aa4n, CBOASIINECS K HAXO0XKIEHUIO
JIOKa3aHHBIX TEOPEM Pa3IUYHbIX 3JIEMEHTOB TPEYTOJIbHUKA

[IpeoGpazoBaHue Moa00Hus. 10

peobp a ITonsTue OcBanBathb NoHsATHE ITpeoOpazoBanus noaoous. UccaenoBars

MeTpuueckue .
0 npeoOpa3zoBaHUU OTHOIICHHUE JTUHEHHBIX 2JIEMEHTOB (PUTYP MPHU TPEOOPa30BAHUH

COOTHOILICHUS
noo0usl. noao0usl.

B OKPYXHOCTH .
CoOTBETCTBEHHBIE HaxoauTts npumMeps! 000 B OKpYKaromien

9JIEMEHTHI MOJO00HBIX
dburyp.

Teopema o
MIPOU3BEACHUH
OTPE3KOB XOPJI,
TeopeMa

JICUCTBUTEIILHOCTH.

BbIBOAMTH METPUUECKUE COOTHOIIEHUS MEXKAY OTPE3KAMU XOPJ,
CEKYIIMX M KacaTeJbHBIX C UCIIOJIb30BAHUEM BIMCAHHBIX YIJIOB U
MOAOOHBIX TPEYTOJbHUKOB.

PemaTh reoMeTprieCKHE 33/1a4M U 3a]1a4U U3 PEATTbHON KU3HHU C
WCIIOJIb30BAaHUEM TI0JIOOHBIX TPEYTOJTHHUKOB
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0 MPOU3BEICHUHU
OTPE3KOB CEKYIIHX,
TeopeMa o KBajJipatre

KacaTeJIbHOM.

[IpyMmeHeHue B pelieHuH

TCOMETPHUCCKUX
3amay

BekTopsl

12

Onpenenenue

BCKTOPOB, CIIOKCHHUC
11 BBIYMTAHHUC

BEKTOPOB,

YMHOXCHHUC BCKTOpA
Ha 41 CJIO.

duznueckuii u
reOMETPUYECKUI
CMBICIT BEKTOPOB.

Paznoxenue BekTopa

110 IByM
HEKOJIJIMHEAPHBIM

BEKTOPAM.
KoopauHatsl
BEKTOPA.
CkansipHoe

MIPOU3BE/ICHHE
BEKTOPOB, €r0

Hcnosib30BaTh BEKTOPHI KaK HANPaBICHHbIE OTPE3KH,

HCCJIeI0BATh T€OMETPUUECKUH (MIEpEMEIICHUE) U
¢duznueckuii (Cuia) CMBICIBI BEKTOPOB.

3HaTh onpene/ieHUsi CyMMBbI M pa3HOCTH BEKTOPOB,

YMHO>KEHHUS BEKTOPA HA YUCJIO0, HCCJIe10BATh
reOMETPUYECKUI U PU3NYECKUI CMBICIIBI 3TUX ONEPALIHA.

Pemath reoMeTpUYCCKHUE 3a/1a4UH C UCTIOIb30BAHHEM
BEKTOPOB.

PackyiaibIiBaTh BEKTOP 10 JABYM HEKOJUTMHEAPHBIM
BEKTOPAM.

Hcnoabn30BaTh CKaJIIpHOC MPOU3BCACHUC BEKTOPOB,
BBIBOAUTDB €I'0 OCHOBHBIC CBOICTBA.

Bbr4ucjasaTe CyMMy, Pa3HOCTb U CKAIIIPHOE TPOU3BE/ICHHE
BEKTOPOB B KOOpAUHATaX.

HpHMeHﬂTb CKaJIAPpHOC MPOU3BCACHUC JIJISI HAXOXIACHU A

JJINH U YTJIOB
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MPUMEHEHHUE
JIJTSE HaXOXKACHUS
JUTUH U YTJIOB.
Pemenue 3amau ¢
IMOMOIIBIO BEKTOPOB.

[IpuMeHeHne BEKTOPOB

JUTSL pelieHus 3aa4
buznku

JlexkapTOBBI KOOPAUHATHI
Ha IUIOCKOCTH

JlexapToBbI

KOOPJAHWHATHBI TOUCK
Ha IJIOCKOCTH.

YpaBHEHHE NPSIMOM.
YpaBHeHue
OKPY>KHOCTH.
Koopannatel Touek

nepeceueHus
OKPY>KHOCTHU U
MPSIMOM.

Mertonx koopauHaT

MIPU PEIICHUHN
F€OMETPUUECKUX

3a7ia4, TPaKTHYCCKUX
3aaad

OcBanBaTh NOHSITHE TIPSIMOYTOJIBHOW CUCTEMBI

KOOPAMHAT, I€KapTOBBIX KOOPAUHAT TOUYKH.
BoeIBOAUTH ypaBHEHUE NPSIMOM U OKPYKHOCTH. BhiaeasaTb

TIOJTHBIN KBAJpaT I HaXOKJICHUS IIEHTpa U paauyca
OKPYXHOCTH TIO €€ YpaBHEHHIO.

PemaTh 3a1a4um Ha HAXOXK/ICHUE TOUEK MEPECECUCHHUSI
HPSIMBIX U OKPYKHOCTEH C MOMOIIBIO METO/1a KOOPAUHAT.

Hcnoab30BaTh CBOIMCTBA YIIIOBOTO KOAG(UIIMEHTA TTPSIMON
IIpU PENICHUHN 3a]1a4, JIJISl OTIPEACIICHUS PACTIONOKEHUS
IPSMOM.

IIpuMeHsITH KOOPAMHATHI TP PEIICHUN TEOMETPUIECKUX U

MPaKTUYECKUX 3a7a4, JJIsl IOCTPOCHUSI MaTEMAaTUYECKUX
Mojieliel peabHbIX 3a7a4 («METOJ KOOPIUHATY).

Moab30BaTHCS 151 TIOCTPOEHUS U UCCIIEIOBAHUI
1M (POBBIMU pECYpPCaAMU.
3HAKOMUTBCS C MCTOPHUEH Pa3BUTHS T€OMETPUU
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[[paBrIiIbHBIE
MHOTOYTOJIbHUKH.

J[mMHa OKPY>KHOCTH U
rIomaas Kpyra. Beruncienue
[JIOIAa e

[IpaBuiibHBIE
MHOT'OYTI'OJIbHUKH. Yucio
1. JImMHa OKpyKHOCTH,
JyTH

OKpyXHOCTU. Pagnannas
Mepa yria.

[Inomane kpyra,
CEKTOpa, CErMEHTa

D®opMyJIMPOBATH ONPEJCICHUE NPABUIBHBIX MHOTOYTOJIbBHUKOB,
HAXOJAUTh UX JIEMECHTHI.

IMosb30BaTHCS MOHATUEM NIUHBI OKPY’KHOCTH, BBEIEHHBIM C
MOMOILBIO TPaBUJIbHBIX MHOTOYTOJIbHUKOB, ONPeNeIsiTh
YUCIIO J, IJIMHY AYTH U PalMaHHYIO MEPY yIJia.

IIpoBoauTH MEpexo OT paAMAHHON MEPHI YTJIa K 'PalyCHON U
HA00OPOT.

OmnpenensTe mionaab Kpyra.

BoiBoauTs ¢gopMyabl (B TpayCHON M paJiaHHOW Mepe) IS
JUTUH YT, TUIOIIAJIE CEKTOPOB U CETMEHTOB.

BoruucasaTs mioniaan Guryp, BKIIOYAIOUUX JIEMEHTHI
OKPYXHOCTHU (Kpyra).

HaxoauTsp muiomanm B 3a1a4ax peabHOM )KU3HU

JBUKEHUS TIIOCKOCTH

Ilondarne o nBHKEHUH
TJTIOCKOCTH.
[TapannensHbIi IEPEHOC,
oBopoT [Ipumenenune
IIpY PELICHHUH 33/1a4

Pa30upaTth npuMepsl, WITIOCTPUPYIOIIUE TOHITUS IBUKEHUS.
DopMyJIMPOBATH OIIPEACICHUS TaPAJLIEIIBHOTO IIEPEHOCa,
IIOBOPOTa U OCEBOM CUMMETPHUU. BBIBOAMTH UX CBOKCTBA,
HAXOAUThb HENIOJABUKHBIE TOUKH.

HaxoauTh 11eHTPBI M OCH CUMMETPHI MMPOCTEUITUX PUTYD.
IIpuMeHATH NapaaienbHbli IEPEHOC U CUMMETPHIO MPH
pEIICHNH TeOMETPUIECKUX 3a/1a4 (pa3oupaTh IPUMEPHI).
Hcnonb3oBaTh Uil IOCTPOEHUS U HCCIIEOBAaHUHN LTU(PPOBHIE

pecypcehl

[ToBTOpEeHME, 0000IICHNE,
crUcTeMaTu3anus 3HaHUU

[ToBTOpEHME OCHOBHBIX
MOHATUN U

OnepupoBath NOHATHAMM: QUTYpa, TOUKA, IPsSIMas, yroJl,
MHOTOYTOJIbHUK, paBHOOEIPEHHBIN U PABHOCTOPOHHUM
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METOJIOB KypcoB 7-9
KJIacCOB, 0000IIIeHE

U CUCTEMaTHU3alus
3HAHUU.
[Ipocrenmme

Te€OMETPUICCKHE
burypsl u ux

cBoricTBa. 3mMepenue

TCOMCTPHUYCCKHUX

BEJINYMH.
TpeyronbHUKH.

[TapannensHbie 1

MEPIEeHIUKYIISIPHBIE
MpsIMBIE.
OKpY>KHOCTB M KPYT.

I' eomeTpuueckue
MOCTPOECHUS. Y TJIbI
B OKPY’KHOCTH.
Brincannsie u
OIHCAHHbIE

OKPY>KHOCTH
MHOTOYTOJIbHUKOB.
[Ipsimast 1 OKPY>KHOCTb.
YeTbIpEXYT OJBHUKH.
Brnimcanusie

TPEYroJbHUKH, IPSIMOYTOJIBHBIN TPEYTOJIbHUK, MEIMaHa,
OHCCeKTpHCca U BbICOTA TPEYTOJIbHUKA, TAPAIIIEIIOrPaMM,

poMO, IPSIMOYTOJILHUK, KBaJIpaT, TPANEIHs; OKPYKHOCTbD,
KacaTelbHasi; paBeHCTBO U Mojgooue Guryp,
TPEYroJbHUKOB; MapaJIeIbHOCTh U NEPIEHIUKYISIPHOCTh
IPSIMBIX, YTOJI MEXK]Y MPSIMBIMU, CAMMETPHUS OTHOCUTEIHHO
TOUYKH U MPSIMOM; ITTMHA, PACCTOSIHUE, BETUYMHA YTJIa,
IUIOILA/b, IEPUMETP.

Hcnoab3oBaTh popmyJibl: iepuMeTpa U MIOMAIH

MHOTOYTOJIbHUKOB, JUTMHBI OKPYKHOCTHU U TUIOIIAIN KPyTa,
00BEMa IPSIMOYTOIBHOTO Mapalieenue/1a.

OHBpHpOBaTb MOHATUAMM: IIPAMOYTOJIbHAs CUCTEMA

KOOpAHHAT, BEKTOP, HCIIOJb30BaTh OTH IIOHATHA I

NPEJICTABIICHUS JIAHHBIX U PEIICHUS 3a/1a4, B TOM YHCIIe
U3 IPYTUX y4eOHBIX IPEIMETOB.

PemiaTs 3a1a4M Ha TIOBTOPEHUE OCHOBHBIX ITOHATHUH,

WJUTIOCTPALIUIO CBA3EH MEXKAY Pa3InYHbIMU YacTsIMHU Kypca.

BobioupaTs MeToa 111 pelieHus 3a1auu.
Pemiats 3agauu 13 NOBCEIHEBHON KU3HUA
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Y OITUCAHHBIE
YETHIPEX YT OJIbHUKH.
Teopema ITudaropa u
Hayasia
TPUTOHOMETPUH.
Penrenue o0Ommx
TPEYTrOJIbHUKOB.
[IpaBunbHbIE
MHOT'OYTOJIbHHUKHU.
[IpeobpazoBanus
TJIOCKOCTH.
Jswxenus. [Togobue.
Cummerpusi.
[Inomane.

Brraucienue miomanen.

ITnomaau mogo0HbBIX
¢buryp. JlekapToBs
KOOPJIMHATHI Ha
IJIOCKOCTH.
Bekropsl

Ha IJIOCKOCTH

OBILEE KOJIMYECTBO
YACOB IIO ITPOIT'PAMME

68
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PABOYASA NTPOTPAMMA YYEBHOI'O KYPCA «BEPOATHOCTDB U
CTATUCTHUKA» B 7-9 KITACCAX

IHOACHUTEJIBHAS 3AIINCKA

B coBpemMeHHOM 1IM(POBOM MUPE BEPOSITHOCTh U CTATUCTUKA IPUOOPETAIOT BCE OOMBIILYIO
3HAYUMOCTb, KaK C TOUKHU 3PEHUS MPAKTUUECKUX MPUIOKEHUH, TaK U UX POJIU B 00Opa3oBaHUM,
HEO0X0AMMOM KaXxx0My ueroBeKy. Bo3pactaer uucio npogeccuil, npu oBiaJeHUN KOTOPBIMU
TpeOyercss Xopomias Oa3oBas MOJArOTOBKA B O0JIACTH BEPOSITHOCTHM M CTAaTHUCTUKH, Takas
MOJIrOTOBKA Ba)KHA JJIs IPOJOJDKEHHS OO0pa3oBaHUS M JUIsl YCHEIIHOW Mpo¢ecCHOHaNIbHON
Kapbephl.

Kaxaplii 4enoBek IMOCTOSHHO NPUHMMAET PEIIeHUS Ha OCHOBE HMEIOIIMXCS y HEero
JaHHBIX. A 11 00OCHOBAaHHOTO NPHUHITHUS PEIICHUS B YCIOBUSX HENOCTAaTKa WM HU30bITKa
nHpopManuu HEOOXOIUMO B TOM YHCIE XOpOIIOo C(HOPMUPOBAHHOE BEPOSTHOCTHOE W
CTaTUCTUYECKOE MBILIJICHHE.

NmenHo mo3TOMYy OCTpO BCTaja HEOOXOIUMOCTH CGHOPMHUPOBATH Yy OO0Yy4YaIOIIMXCS
(YHKIMOHAIBHYIO TI'PAaMOTHOCTb, BKJIIOYAIOU[YyI0 B ce0s B KauecTBE HEOThEMIIEMOM
COCTaBIAIOIIEH YMEHHE BOCIPUHUMATh M KPUTHUYECKH aHAJIU3UpOBaTh HWH(MOpMaIHIO,
MPEICTAaBICHHYI0 B pa3IMYHbIX (QopMax, MOHUMAaTh BEPOSTHOCTHBIM XapakTep MHOI'MX
peasbHBIX MPOLIECCOB U 3aBUCUMOCTEHN, IPOU3BOIUTH MPOCTENIIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4e€OHOM Kypce C OCHOBHBIMU MpHHIMIIAMU cOopa, aHaimu3a u
MPEICTAaBICHUS] JaHHBIX U3 Pa3IMuYHBIX chep KHU3HU OOIIecTBa M TOCyJapcTBa MPHOOIIAET
o0yyaromuxcsi K OOIEeCTBEHHBIM HHTepecaM. M3yueHune OCHOB KOMOMHATOPUKH pPa3BUBAET
HaBBIKM OpraHM3alUd Tepedbopa M Mojacy€ra Yucia BapHaHTOB, B TOM YHUCIIE B MPHUKIATHBIX
3aadax. 3HAKOMCTBO C OCHOBaMH TeOpuH TrpadoB cO3MaET MaTeMaTH4YeCKuil (hyHIaMeHT ais
dbopMUpoBaHUs KOMIIETEHUUH B 00nactTu HHPOPMATUKA M LHUPPOBBIX TexHoyorui. Ilpum
M3YYEHUH CTATUCTUKM M BEPOSTHOCTH 00O0ramairTcs MpeACTaBiIeHHUs] OO0y4aroluxcs o
COBPEMEHHOH KapTHHE MHUpa U METOAAaX €ro HccieAoBaHMs, (OPMHUPYETCS MOHUMaHUE POJIU
CTAaTHUCTUKM KAaK HMCTOYHMKA COIMAJIbHO 3HAYMMOM HMH(OpMAIMU W 3aKJIa/JbIBalOTCSI OCHOBBI
BEPOSITHOCTHOTO MBILIUICHHUS.

B cooTrBercTBMM ¢ JaHHBIMM IEJAMH B CTPYKType HpOrpaMMbl ydeOHOro Kypca
«BeposITHOCT M CTAaTUCTHKA» OCHOBHOTO 0OLIeEr0o 00pa3oBaHMs BBIACICHBI CIEAYIOLINE
coaepxarenbHo-MeToauueckue  auHuM:  «[IpencraBneHne  JaHHBIX M ONHKCATeNbHAs
CTaTUCTHKAY, «BeposTHOCTBY, «DIEeMEHTb KOMOMHATOPHKNY, «BBenenune B Teopuio rpadoBy.

Conepxanue nuaun «lIpeacraBieHne MaHHBIX M OMHCATENbHAs CTATUCTHUKA» CITYXKHT
OCHOBOH 117151 pOpMHUPOBaHUS HABBIKOB pabOTHI ¢ MH(OPMAIUEH: OT YTEHUSI U MHTEPIPETAIUH
uHpoOpMaIMK, TPEACTAaBICHHON B Tal0nMuax, Ha AuarpaMMax u rpadukax, g0 cobopa,
MpeICTaBICHUSI W aHaiM3a JaHHBIX C HCIIOJIb30BAaHUEM CTATHUCTUYECKUX XapaKTEPUCTHK
CpedHUX U pacceuBaHus. PabGotas ¢ naHHBIMH, oOydaroliuecs ydarcs CUMTBIBaTb U
WHTEPIPETUPOBATh aHHBIC, BBIJBUTATh, APTyMEHTHUPOBAaTh M KPUTHKOBATH MPOCTEHINNE
TUNOTE3bl, Pa3MBILUIATh HaJA (aKTOpamMH, BBI3BIBAIOIIMMH HM3MEHYHMBOCTb, U OLICHMBATh MX
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BIIMSIHUE HA pacCMaTPUBAEMble BEIMYMHBI U IPOLIECCHI.

NHTYynTHBHOE  TPEACTABICHHME O  CIy4YaHOM  W3MEHYMBOCTH,  HCCIEJOBaHUE
3aKOHOMEPHOCTEW M TEHICHLNN CTAHOBUTCS MOTHMBHUPYIOIIEH OCHOBOMW JUIS MU3YyYEHHs] TEOPHUH
BEPOSITHOCTEN. BoJbIIOE 3HAUYE€HHWE HMMEIOT INPAKTUYECKHE 3aJaHus, B YACTHOCTU OIIBITBHI C
KJIACCUYECKUMU BEPOSATHOCTHBIMUA MOJEIISIMH.

[TonaTre BepOATHOCTU BBOAMTCS Kak Mepa MpaBaonogolust ciydaiHoro coowitusi. Ilpu
U3y4EHUH y4eOHOro Kypca oOydarouiyecs 3HaKOMATCS ¢ IPOCTEUIIMMU METOIaMU BBIUNCIICHUS
BEPOSITHOCTEN B CIIy4alHBIX SKCIIEPUMEHTAaX ¢ PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU UCXOJIAMH,
BEPOSTHOCTHBIMU 3aKOHaMH, MO3BOJISIONIMMM CTaBUTh W pellaTh Oosee CloKHbIE 3ajaun. B
y4eOHBII Kypc BXOJAT HayaJbHbIE MPEACTABICHUS O CIyYalHBIX BEJIMYMHAX U UX YHCIIOBBIX
XapaKTepUCTUKAX.

B pamkax yueOHOro Kypca OCYHIECTBIISIETCSI 3HAKOMCTBO OOYUYaIOIIUXCSl ¢ MHOYKECTBAMU
Y OCHOBHBIMH ONEPALMSIMH HaJl MHOXECTBAMHU, pAaCCMaTPUBAIOTCA MPUMEPhI IPUMEHEHUS s
pelieHns 3a7ad, a TaKKe MCIOIb30BaHUS B JIPYTUX MaTEMaTHYECKUX Kypcax U y4eOHBIX
npeaMeTax.

B 7-9 knaccax usyuaetcst yueOHbIi Kypc « BeposTHOCTb U CTaTUCTHKA», B KOTOPBII BXOIAT
pazzensl: «IIpencraBneHne JaHHBIX U ONKCATENbHAS CTATUCTUKAY,
«BeposiTHOCTBY, «DNeMeHTbl KOMOMHATOPUKI», «BBenenune B Teoputo rpagoy.

OO1ee ynCiI0 4acoB, PEKOMEHJOBAHHBIX JJISl U3yUeHUsl yueOHOro Kypca «BeposTHoCcTh 1
craTucTuka», - 102 gaca: B 7 knacce - 34 yaca (1 yac B Hegento), B 8 kitacce - 34 yaca (1 yac B
Heneno), B 9 kimacce - 34 gaca (1 gac B Hezeno).

COIEPKAHUE OBYYEHMUSA

7 KIIACC

[IpencraBnenue MaHHBIX B BUAE TaOIMIl, AMarpamM, rpaduxoB. 3amojHeHHE TaOJIHII,
YTEHHE U MTOCTPOCHUE AUarpaMM (CTOJIOMKOBBIX (CTOIOYATHIX) U KPYTroBBIX). UTeHHe rpadukoB
peanpHBIX MpoueccoB. M3pnedenne nHdopManuu U3 uarpaMMm U TaOJMI, UCIIOJIB30BAaHUE U
MHTEPIpETalus JaHHbIX.

OnucatenbHas CTaTUCTUKA: cpenHee apudmernyeckoe, MelaHa, pazmax,
HauOouiplllee M HaUMEHbIlEe 3HAYCHHs HAOOpa 4YMCIIOBBIX JaHHBIX. [lpumeps! ciydaiiHon
M3MEHYUBOCTH.

CrnyualiHblil S5KCIIEpUMEHT (OMBIT) U ciiydaiiHoe coObiTHe. BeposTHocTs u yactoTta. Posib
MaJOBEpOSITHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHI B MPUPOJE U B obmiecTBe. MoHeTa u
urpajgbHasi KOCTb B TEOPUHU BEPOSTHOCTEM.

I'pad, BepmmHa, pedpo. Crenens BepinHbl. Yucno pédep U cymMMapHasi CTETIeHb BEpIIHH.
[IpencraBnenue o cBsa3HocT rpada. Llenmu u nukisl. [Iytu B rpadax. O6xoxn rpada (siinepos
nyThb). [IpencraBnenue o0 opueHTHpoBaHHOM Ipade. Pemenue 3agad ¢ nomouisio rpados.

8 KIJIACC
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[IpencraBnenue naHHBIX B BUAE TaOJIHII, AMATPAMM, TPAPHKOB.

MHO€eCTBO, 3JIEMEHT MHOYKECTBA, MOAMHOXeCTBO. Omnepanuu Haja MHOXECTBAMU:
oObenMHEHNe, TepecedeHue, pgomonHeHre. CBOWCTBa omepanuii HaJg MHOXKECTBAMH:
MIEPEMECTUTENIBHOE, COYETATEeNbHOE, paclpeleIuTeNbHOE, BKIOUEeHUS. lcrnons3oBaHue
rpaduueckoro npeAcTaBIeHUs MHOXKECTB JJI ONMKUCAHUS PEAbHBIX MPOILECCOB U SBJICHUH, MpU
pElLIeHnN 3a/1a4.

N3mepenue paccenBaHus AJaHHBIX. Jlucnepcuss U CTaHAAPTHOE OTKIOHEHUE YHUCIIOBBIX
Habopos. [luarpamMmma paccenBaHusl.

OnemMeHTapHble COOBITUS chaydaiiHOoro onbita. CiydaiiHele coObiTHs. BeposTHOCTH
coObITHi. ONBITEI C PaBHOBO3MOKHBIMHU 3JIEMEHTapHbIMU CcOOBITUAMH. CiydaliHbI BBIOOP.
CBs3p MEXAY MaJOBEPOSTHBIMH WM TPAKTHYECKH JTOCTOBEPHBIMH COOBITHSIMH B TPHUPO/IE,
00I1eCTBE U HAaYKE.

JlepeBo. CBONCTBA 1EPEBBEB: €IUHCTBEHHOCTD ITyTH, CYIIECTBOBAaHUE BUCSYEH BEPLINHBI,
CBS3b MEXKIYy 4YHMCIOM BepIIMH U yuciioM pébep. IlpaBuio ymHoxenus. Pemenue 3amau c
MOMOIIIBIO TPadoB.

[IportuBomnonoxusie coObiTust. uarpamma Oiinepa. OObenuHEeHHUE U IEpECEUYCHUE
coObiTii. HecoBmecTtHbie coObITHS. DoOpMyna CIOKEHHS BEPOSTHOCTEH. Y cCIOBHas
BeposTHOCTh. [IpaBuio ymHoxkenusi. HezaBucumsbie coObiTust. [IpencraBnenue skcriepuMeHTa B
BHJIE JiepeBa. Pemienne 3a1au Ha HAXOXKJEHUE BEPOSITHOCTEN C MOMOIIBIO JIEPEBA CIy4YalHOTO
AKCIIEPUMEHTA, AUarpaMm Jujiepa.

9 KJIACC

[IpencraBnenue NaHHBIX B BUJE TaOIUL], JUarpaMM, rpaMkoB, UHTEPIpPETALUs JAHHbIX.
UreHue 1 NoCcTpoeHHEe TabHull, JUarpaMm, rpa)ukoB M0 peajbHbIM JTaHHBIM.

[TepectanoBku u ¢daxropuan. Couetanus u yuciao couetanuil. TpeyronpHuk I[lackars.
Pemenue 3aa4 ¢ UCNOJIb30BaHUEM KOMOUHATOPUKH.

I'eomeTrpuueckast BeposATHOCTb. Ciy4ailHbI BBIOOP TOUKHM M3 (PUTYphI HA MJIOCKOCTH, U3
OTpe3Ka U U3 LYI'd OKPYKHOCTH.

UcnbiTanue. Ycnex u Heyaada. Cepus ucnbITaHUN A0 IepBoro ycnexa. Cepus UCTIBITAHUN
bepuynnu. BepositHocTH cOOBITHI B cCepUM UCTIBITAaHUH bepHysun.

CnydaiiHasi BeTMUYMHA U paclpelelieHne BeposTHOCTed. MareMarnueckoe OXKUJaHuE U
mucnepcus. [IpruMepbl MaTeMaTH4eCKOrO OKUJAHUA KaK TEOPETHYECKOTO CPEJHEro 3HAYCHUs
BEJINYMHBI. MaTeMaTH4eCcKoe 0KUIAHUE U TUCIIEPCHS CIIy4aiHOM BEJIMYMHBI «YHUCIIO YCIIEXOB B
cepuu ucnblTaHui bepHymum».

[Tonsitue o 3akoHe O60IbIIMX yKcell. V3MepeHne BeposTHOCTEN ¢ MOMOIIIbIO YacToT. Poiib
Y 3HAYCHHE 3aKOHA OOJIBIINX YHCE B IPUPOJIE U OOIIECTBE.

HNPEAMETHBIE PE3YJIBTATBI

IIpeameTHbIE pe3yibTAThI 0CBOCHUS IPOIPAMMBbI Y4€0HOI'0 KypPCa K KOHILY 00y4YeHus
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B 7 Kj1acce:

Yurare uHpOpMAIMIO, TPEICTABICHHYIO B TaONWIAX, HAa JUarpaMMmax, MpeICTaBIISITH
JAHHBIE B BUJE TAOJMI], CTPOUTH JUATPAMMBI (CTOJIOUKOBBIE (CTOIOYATHIE) U KPYTOBBIE) IO
MacCuBaM 3HAYCHUIM.

OnuchiBaTh M HMHTEPHPETUPOBATH peajbHbIC YHUCIIOBBIC JAHHBIC, MPEACTaBICHHBIC B
Tal0auIax, Ha quarpammax, rpadukax.

Hcnonb3oBaTh I ONUCAHUSA JAHHBIX CTAaTUCTHYECKUE XapaKTEPUCTUKHU: CpeHee
apudMeTHIeCcKoe, MeInaHa, HanOOoJbIIIee 1 HAUMEHbIIIEE 3HAUCHUS, pa3MaXx.

HwmeTs mpeacTaBieHHe O CIIy9ailHOW W3MEHYMBOCTH Ha NpUMEpax IeH, (pu3mueckux
BEJIMYUH, AHTPOMOMETPUYECKUX JaHHBIX, HMETh MPEACTABICHUE O CTATUCTUYECKOU
YCTOMYUBOCTH.

IIpeamMeTHbIE pe3yibTAThI 0CBOEHUS MPOrPaMMBbl y4e0OHOI0 KYypca K KOHILY 00y4eHus
B 8 Ki1acce:

N3Bnekath U mpeoOpa3oBbIBaTh WHGOPMAILMIO, MPEACTABICHHYIO B BHUAE TaOJIHIL,
auarpamm, rpaduKoB, IPEICTaBISATh JaHHbIE B BUJIE TAOMUII, AUarpamMm, rpauKoB.

OnuchIBaTh JaHHBIE C TOMOUIBIO CTATUCTUUECKUX MOKAa3aTeNel: CpeIHUX 3HAUECHUN U Mep
paccenBaHus (pa3Max, JUCHEPCHS U CTAHAAPTHOE OTKIOHEHUE).

HaxomuTe 49acTOThl YMCIOBBIX 3HAYEHHH M YacTOThl COOBITUH, B TOM 4YHUCIE IO
pe3yabpTaTaM U3MEpPEHUN U HAOII0ICHUH.

HaxomuTe BeposITHOCTH ciay4yailHBIX COOBITMMI B  ONBITaX, 3Has BEPOSTHOCTU
AJIEMEHTAPHBIX COOBITUH, B TOM YHUCJE€ B OMNbITaX C PAaBHOBO3MOXXHBIMU 3JIEMEHTAapPHBIMU
COOBITHUSMH.

Hcnonb3oBaTh rpaduueckue MOJIEIH: JIEPEBO CIIy4ailHOr0 SKCIIEPUMEHTA,
IUarpaMmsel DUepa, YucaoBas mpsmas.

OnepupoBaTh MNOHATUSIMH: MHOXECTBO, IOAMHOKECTBO, BBINOJHATH OINEpaly HaJ
MHO>KECTBAMH: 00bEIMHEHUE, IEpECeUeHHE, TONIOJHEHUE, IEPEUHUCIIATh FIEMEHTHl MHOKECTB,
MIPUMEHSATH CBOMCTBA MHOXECTB.

Hcnonp3oBaTh rpadguueckoe MpeicTaBI€HUE MHOMKECTB M CBS3€d MEXAYy HUMH JUIS
OMMCAaHUS TIPOLIECCOB W SIBJICHHI, B TOM YHWCJE MPU pPEUICHUH 3a7ad U3 APYTHX y4eOHBIX
MIPeIMETOB U KYpCOB.

IIpeameTHBbIE pe3yJibTATHI 0CBOCHUSI IPOrPAMMbI Y4€OHOI0 KYpPCa K KOHILY 00y4YeHus!
B 9 Kiacce:

N3Bnekath W TpeoOpa3oBbIBaTh HHGPOPMAIMIO, TPEJCTABICHHYIO B Pa3jIMYHBIX
WMCTOYHUKAX B BHJIE TAONWI], AMArpamMm, TpaduKoB, MPEJCTABIATh JaHHBIE B BHUAE TaOIUII,
auarpamm, rpaduKoB.

Pematp 3amaun opraHu30BaHHBIM MEPeOOPOM BAPUAHTOB, & TAKXKE C HCIOJIb30BAHUEM
KOMOMHATOPHBIX TPABUJI U METOJIOB.
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Hcnonb30BaTh onucaTesbHbIE XapaKTEPUCTHKU JJI1 MACCUBOB YMCJIOBBIX JAHHBIX, B TOM
YUCJIE CPEHNUE 3HAUYCHUS U MEPBI PACCEUBAHMUSL.

HaxoauTh 9acTOTh 3HAUYEHUH M YaCTOTHI COOBITHS, B TOM YHCIIC TIOJIB3YSCh PE3yJIbTaTaMU
MPOBEACHHBIX U3MEPEHUHN U HAOIIOCHUH.

Haxoauth BEpOSTHOCTH CIyY4alHBIX COOBITHH B HM3YYCHHBIX OIMBITaX, B TOM YHCIC B
OTBITaX C PAaBHOBO3MOKHBIMU DJIEMEHTAPHBIMHU COOBITHSIMHU, B CEPUSX HUCIBITAHUHN JI0 MIEPBOTO
ycIexa, B CepUsiX UCIbITaHuil bepHysu.

NmeTh npencraBieHue o ciiydyallHON BEJIMYMHE U O PACIpeICICHUN BEPOSATHOCTE.

Nmets mpencTaBiieHre O 3aKOHE OOJBIINX YKCEN KaK O MPOSBICHUH 3aKOHOMEPHOCTH B
CIy4yallHOM M3MEHUYMBOCTH U O POJIA 3aKOHA OOJIBIIIUX YUCEN B IPUPOJIE U OOIIECTBE.
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TEMATHUYECKOE IINIAHUPOBAHMUE 7

KJIACC
HanmenoBanue pasjiena  [KOIUYECTBO OcHOBHOE coziepKaHue OcHOBHBIE BUJIBI IEATEIHHOCTH 00YHArOIINXCS
(Tembl) Kypca JacoB

[IpesicTaBIeHHE TaHHBIX 7 OcBauBaTth coco0bI NPEACTABIECHNS CTATUCTUIECKUX
[IpeCTABIEHHE TAHHBIX B JAHHBIX ¥ YHCIIOBBIX MACCHBOB C IMOMOIIIBIO TAOIHI] U
Ta6mumax. [IpakTHyeckue JarpaMM C UCIOJIb30BAHUEM aKTYaJIbHBIX M BaXKHBIX
BEIUHCIICHS 110 TAGTHIHBIM JTAHHBIX (IeMorpaduyeckue JaHHbIE, TPOU3BOJICTBO
naHHEIM. V3BIeuenne u MIPOMBIIIUIEHHOM U CEJIbCKOXO03SIMCTBEHHON MPOAYKIINH,
WHTEPIPETAIIS TAGHIHBIX OOIIIeCTBEHHBIC U TIPUPO/IHBIE SIBJICHHUS).
nammsix. [IpakTHueckas paGora H3yuaTh MeTObI pa0OTHI C TAOTUYHBIMU U TPAPUIECKUMU
«Tabnusn. Mpadudeckoe MpEe/ICTaBICHUSIMU JAHHBIX C TOMOIIBIO IUPPOBBIX
MPE/ICTABNIEHIE TAHHBIX PECYPCOB B X0/i€ MPAKTUYECKUX paboT
B BU/JIE KPYTOBBIX, CTOJIOMKOBBIX
(cTonbYaThIX) qUATPAMM.
UteHre 1 MoCTpOCHUE
nuarpaMm. [Ipumepst
neMorpapuUecKux JuarpaMm.
[TpakTuueckas padbota
«/Inarpammp1»

OrnucarenbHasi CTAaTUCTUKA 8

Yucnossie Habopbl. CpenHee
apu(pMeTHIECKOE.
Menmnana yucioBoro Habopa.

OcBauBaTh NOHATHS: YHCIOBOW HaOOp, Mepa
LEHTPaIbHOUN TeHACHIMHU (Mepa LIEHTPa), B TOM YHUCIIE
cpenHee apudmernueckoe, MeIMaHa.
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Y CcTOMYNBOCTE MEIMAHBI.
[IpakTuueckas pabora «Cpennue
3HaueHus». Hanbomabmee u
HauMEHbIIIES 3HAYCHHUS
guciIoBoro Habopa. Pazmax

OnuceIBaTh CTATUCTUUCCKHE JaHHBIC C IIOMOIIIBIO

cpenHero apupMeTuuecKoro u MmeAnansl. Pemars 3amaun.

H3yuyarth cBOIiCTBA CPETHHUX, B TOM YHCJIE C IOMOIIBIO
M (POBBIX PECYPCOB, B XOJE MPAKTUYECKUX PAOOT.
OcBauBaTh NOHATHSA: HAUOOJIbIIIEE U HAUMEHBIIIEE
3HAYEHUS YMCIOBOTO MacCUBa, pa3Max.

Pematp 3agaum Ha BEIOOD cr1ocoOa OMMCaHuUs TaHHBIX B
COOTBETCTBUU C IIPUPOJOHN JAHHBIX U LEIAMU
UCCIIEI0BaHUs

CiyyaliHasi UBMEHYHUBOCTh

Crny4aiiHas "3BMEHYMBOCTh
(nmpumepsl). YacToTa 3HaYEHUN B
MacCHBE JaHHbBIX. [ pynnupoBka.
I'mcrorpammsl.

[TpakTudeckas padbota
«CnyyaliHasi U3BMEHYNBOCTb)

OcBauBaTh NOHATHS: YAaCTOTA 3HAYCHUI B MacCHBE
JAHHBIX, TPYIIIUPOBKA JaHHBIX, TUCTOTPaMMa.
CTpouTh U aHAJIM3HUPOBATH THCTOTPAMMBI, NOAOUPATH

NOAXOAIIME 1mar rpynnupoBku. OcBanBaTh rpaduyeckue
IIPEACTABJICHUS Pa3HbIX BUJOB CIIy4allHON U3MEHYMBOCTH,

B TOM YHCJIE C TOMOILBIO IUPPOBBIX PECYPCOB, B X0JI€
MPAKTUYECKOU pabOThI

Brenenue B Teoputo rpadon

['pad, BepmuHa, pedpo.
[IpencraBnenue 3agauu C
nomouisio rpada. Crenenpb
(BaJICHTHOCTH) BEPIIMHBL. YKCIIO
pé6ep u cyMMapHasi CTeneHb
BeplvH. Llens u

OcBauBath nousTus: rpad, Bepummna rpada, pedpo
rpada, creneHb (BaJCHTHOCTh BEPIIUHBI), IIETIb U IIHKIL.

OcBauBaTh NOHATHSA: TTYyTh B rpade, 1IepoB MyThb, 00X0A

rpada, OpueHTUPOBAHHBIN Tpad.
PemaTh 3a1a4m Ha TIOUCK CYMMBI CTETICHEH BEPIIIHH
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uuki. [Iyte B rpade.
[IpencraBnenue 0 CBI3HOCTH
rpada. O6xox rpada (sinepon
nyTh). [Ipencrabnenue oo
OPUCHTHPOBAHHBIX Tpadax

rpada, Ha mouck o0xoja rpada, Ha MOUCK IMyTeH B
OpPUEHTUPOBAHHBIX rpadax.

OcBauBaTth cnoco0bI MpeACTaBICHUS 33/1a4 U3 Kypca
anredpbl, FEOMETPUH, TEOPUH BEPOSTHOCTEH, IPYTHX
MPEeIMETOB C MOMOIIBIO TpadoB (KapThl, CXEMBI,
AIIEKTpUYECKUE 1IeNH, PYHKIIMOHATLHBIE COOTBETCTBHS) HA
npuMepax

BeposTHOCTh M yacToTa
CITy4alfHOTO COOBITHS

Crny4daifHbli OIIBIT U CITy4ailHOe
coObITHE. BeposiTHOCTD 1
yacroTa coObITus. Poib
MaJIOBEPOSITHBIX U

IPAaKTUYECKHU JIOCTOBEPHBIX
cOOBITHI B IPUPOJE U B
oOmiecTBe. MoHeTa U UrpajibHas
KOCTb B TEOPUU BEPOSTHOCTEN.
[TpakTuueckas padota «Yacrora
BBITIA/ICHUS OPJIay

OcBanBaTh NOHATHA: CIIyYalHBIN ONBIT U CIy4ailHOE
COOBITHE, MATIOBEPOATHOE U MPAKTUYECKH IOCTOBEPHOE
coOBITHE.

M3yuyaTh 3HAYNMOCTHh MAJIOBEPOSTHBIX COOBITUI B IPUPOJIC
1 O0IIIeCTBE HAa BAXKHBIX MPUMEPAX (aBapuH, HECYACTHHIE
CJIy4au, 3alluTa IepcoHaNbHON HH(pOpMaIINH, TIepeaada
JTAHHBIX ).

HN3y4aTh poib KIACCUUYECKUX BEPOATHOCTHBIX MOJAENIEH
(MOHeTa, UrpajibHast KOCTb) B TEOPUU BEPOATHOCTE.
Ha0aronaTe M M3y4aTh 4acTOTY COOBITHI B MPOCTHIX
AKCIIEPUMEHTAX, B TOM YHUCIIE C TOMOIIBIO0 HU(PPOBBIX
PECYPCOB, B X0/1€ TPAKTUUECKON pabOTHhI

O00011IeHIE, CHCTEMATH3ALIUS
3SHaHUUI

[IpencraBnenne NaHHBIX.
OmnucarenbHas CTaTUCTHKA.
BeposTHOCTB ciydaiiHOTO
CcOOBITHS

IToBTOPATH N3yYEHHOE U BBICTPANBATH CUCTEMY 3HAHHM.
Pemathb 3a1a4u Ha NIPEICTABICHUE U ONMCAHUE TAHHBIX C
MTOMOIIIBIO U3YyYEHHBIX XapakTepucTuk. Q0cyKaaTh
NpuMepbl CIy4yalHbIX COOBITHIA,
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MaJIOBEPOSTHBIX U IPAKTHYECKHU JOCTOBEPHBIX CIIy4alHBIX
COOBITHI, UX POJIU B IPUPOJE U KUZHU
4eJI0BEKA

OBILIEE KOJIMYECTBO
YACOB IIO [TPOI'PAMME

34
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8 KVIACC

OcHOBHOE coziepKaHHUe

OcHOBHBIE BUJIBI ACSATEILHOCTH O0Yy4arOIIUXCS

HaumenoBanue pasgena  |[KoauuecTBo
(TembI) Kypca JacoB
[loBTOpEeHHE Kypca 4 [IpencraBnenne NaHHBIX.
7 kacca OnucaTrenbHas CTaTUCTHUKA. .
_ IToBTOPSATH M3YUYEHHOE U BHICTPAMBATH CUCTEMY 3HAHUH.
Crny4aiiHasi "3BMEHYUBOCT.
PemaTp 3a1a4um Ha NIpEICTABICHUE U ONMCAHUE TAHHBIX C
Cpennue yncioBoro Habopa.
. MOMOUIBIO U3YUECHHBIX XapakTepucTuk. Pemare 3agaum Ha
CrnyualiHbpie COOBITHS.
MpeICTaBICHUE IPYNIIUPOBAHHBIX IAHHBIX U OMKMCAHUE
BeposiTHOCTH 1 4acTOTHI. V-
Ciy4aiiHOU M3MEeHUYMBOCTH. PemiaTh 3a1aum Ha
Kiaccuueckue moaenu teopuu . .
B ompeJieNICHNEe YaCTOThI CIy4aiHbIX COOBITUH, 00CYXIeHUE
BEpPOSITHOCTEH: MOHETA U . .
MIPUMEPOB CIIYYaHHBIX COOBITHI, MAJIOBEPOSTHBIX U
UTpalibHast KOCTh . .
MPAKTUYECKHU JTOCTOBEPHBIX CIYYAHBIX COOBITUM, UX POIH
B [IPUPO/JIC U KU3HU YEIOBEKa
OnucarenpbHass  CTATUCTHKA. 4 Ortxknonenus. Jucnepcus

PaccenBanue naHHBIX

qyrcioBoro Habopa. CranmapTHoe

OTKJIOHEHHE YUCJIOBOI0 Habopa.
JnarpamMmmel paccenBaHus

OcBanBaTh NOHATHUSA: JUCIIEPCHS U CTAHIAPTHOE
OTKJIOHEHME, UCIIOJIb30BaTh ATH XapaKTEPUCTUKU

JUIsl OTIMCAHUS PACCEUBAHMS JAHHBIX.

BoiiBUraTh runoTe3bl 00 OTCYTCTBUYU WU HAJTMYUU CBSI3U
10 IMarpaMMaM pacCeuBaHUs.

Crtpouthb nuarpaMMbl paCCEMBAHUS IO UMEIOIINMCS
JTAHHBIM, B TOM YHCJIE C IOMOIIbIO KOMIIBIOTEPA
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MHuoxecTBa

MHO3KeCTBO, ITOJIMHOKECTBO.
Omnepanuu Haj
MHOKECTBAMHU:
0o0BbeIMHEHHE, [TIEPECEUCHHUE,
JIOIIOJTHCHUE.

CaoiicTBa onepanui Hajl
MHO’KECTBAMHU:
MEPEMECTUTEIILHOE,
coyeTaTeabHOE,
pacrpeeuTeNIbHOE,
BKJIIOUCHMS.

['padmueckoe
MpeCTaBICHUE

MHOKECTB

OcBauBaTh NOHATHS: MHOXKECTBO, DJIEMEHT MHOKECTBA,
MOJMHOKECTBO.

BoinoiHATH onepanuu HaJl MHOXECTBAMU: 00bEIMHEHHUE,
nepeceueHue, nonoaHenue. Memoab3oBarh CBOMCTBA:
NEPEMECTUTEILHOE, COUETATEIbHOE, PACTIPEACIIUTEIBHOE,
BiroueHus. Uenosb30BaTh rpaduueckoe npeacTaBieHue
MHOECTB IPU OMUCAHUU PEATHHBIX MTPOLIECCOB U SIBIICHU,
MIPH PEIICHUH 33/1a4 U3 APYTUX y4eOHBIX MPEIMETOB U
KYpCOB

BeposiTHOCTB Ciry4aliHOTro
COOBITHS

DneMeHTapHbIe COOBITHA.
Crny4aifHbie COOBITHS.

biaronpustcTByronme

AJIEMEHTapPHBIE COOBITHS.

BeposiTHOCTH COOBITHIA.
OMBITH ¢ PABHOBO3MOKHBIMHU

DJIEMEHTAPHBIMUA COOBITUSIMHU.
Crny4daifHbIi BBIOOD.
[TpakTuueckas padbota
«OTnBITBI

C pPaBHOBO3MOKHBIMHA

OcBauBaTh NOHATHS: DJIIEMEHTAPHOE COOBITHE,
cllydaliHO€ COOBITHE KaK COBOKYITHOCTh

OJIaronpUATCTBYIONIUX HJIEMEHTAPHBIX COOBITHH,

PaBHOBO3MOXKHBIC 3JICMCHTAPHBIC cOOBITHS.

Pemarp 3a1a4M Ha BBIYHCIICHUE BEPOATHOCTEN
COOBITHI 110 BEPOSATHOCTSIM 3JIEMEHTAPHBIX COOBITUI

CIIy4ailHOTO OIBITA.

PemaTh 3a1a4u Ha BBIUYUCIICHUE BEPOSTHOCTEM
COOBITHIA B OIIBITaX C PABHOBO3MOKHBIMU
AJIEMEHTApHBIMU COOBITUSIMU, B TOM YHCIIE

C MOMOIIBIO KOMITIBIOTEPA.
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DJIEMEHTAPHBIMH
COOBITUSIMUY

IIpoBoaANTH M U3YyYATH ONBITHI

C pPaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMH COOBITUSIMU (C
WCII0JIb30BAHIEM MOHET, UTPAJIBbHBIX KOCTEH, IPYyTUxX
MojieTieil) B X0/1€ TPaKTUYECKOM paboThI

Beenenue B Teoputo rpadon

Hepeo. CBolicTBa JiepeBa:
€AMHCTBEHHOCTbD IYTH,
CYILLIECTBOBaHUE BUCSIUYEH
BEPIIUHBI, CBSI3b MEXKIY
YHMCJIOM BEPILIUH U YUCIOM
p€6ep. [IpaBriio yMHOKEHUS

OcBanBaTh NOHATHA: JIEPEBO Kak rpad 06e3 nuknia,
BHCsIYas BEpIIMHA (JIUCT), BETBH JIEpeBa, MyTh B JIEPEBE,
JTMaMeTp JepeBa.

HN3yyaTh cBOMCTBA JIepeBa: CYIIECTBOBAHUE BUCSUYEH
BEPIIMHBI, €IMHCTBEHHOCTH MYTH MEXIY ABYMSI
BEPIIMHAMH, CBSI3b MEXITY YHCIIOM BEPIIUH U YACIIOM
pedep.

PemiaTh 3a1a4m Ha TIOUCK U MEpEUHCIICHUE TTyTEH B
JiepeBe, onpeielieHIe Yncia BepIuH winu pédep B Aepese,
00x0/1 OMHAPHOTO JIepeBa, B TOM YHCIIC C IPUMECHEHHEM
MpaBUJIa YMHOKEHUS

CrydaifHbie COOBITHS

[TpoTuBOMIONOXHOE COOBITHE.
Huarpamma Diinepa.
OObenuHeHue U epeceyeHne
coObITuil. HecoBmecTHbIE
coObITUsL. DOpMyTia CIOKEHUS
BeposiTHOCcTeH. 1IpaBuio
YMHO>KEHUSI BEPOSITHOCTEH.
VYcrnoBHas BEpOSTHOCTbD.
He3zaBucumsie

OcBauBaTh NOHATHS: B3aUMHO ITPOTHUBOIIOJIOKHBIC
COOBITHS, OTIEpPAIIHU HaJl COOBITUAMHU, 0ObCTHHCHUE U
nepecedeHue coObITUi, quarpamma Jinepa (Dinepa—
Benna), coBMeCTHBIE M1 HECOBMECTHBIE COOBITHSI.
H3yuaTh TeopeMbl O BEPOSITHOCTH OOBETMHEHHUS IBYX
coObITHH (OPMYIIBI CIIOKEHHUS BEpOosATHOCTEel). PemaTh
3a/1a4M, B TOM YHCJIe TEKCTOBbIE 3a/1aUl Ha OTpesiesieHue
BEPOSITHOCTEN O0BEAUHEHHS U

98



coOsiTus. [Ipencrasienue
CIIy4allHOTO DKCIIEPUMEHTA B
BUJIE I€pEBA

nepecedeHus: COOBITUM C ITOMOIIBIO0 YUCITOBOM TIPSIMOA,
nuarpamm Diinepa, GopMyIibl CI0KEHUS BEPOSITHOCTEN.
OcBanBaTh NOHATHSA: TPABUIIO YMHOKEHUS
BEPOSITHOCTEH, YCIIOBHASI BEPOSATHOCTh, HE3aBUCHMbIE
COOBITHSI IEPEBO CIYyYaHHOTO OIBITA.

N3yuath cBoiicTBa (ONpeeieHNs ) HE3aBUCUMBIX
COOBITHH.

PemaTp 3a1a4um Ha onipeIeICHUE U UCITOIb30BAHUE
HE3aBHUCHUMBIX COOBITHH.

PemaTh 3a1a4m Ha TOKMCK BEPOATHOCTEHN, B TOM UHCIIE
YCJIOBHBIX, C UCIIOJIBb30BAHUEM JIEPEBA CIYYANHOTO OIbITa

O000111eHIE, CHCTEMATH3ALIHS
3SHAHUHI

[IpencraBneHue JaHHBIX.
OnucarenbHas CTAaTUCTUKA.
['padb1. BepositHOCTD
CJIy9aifHOTO COOBITHS. DJIEMEHTHI
KOMOMHATOPUKHU

IToBTOPATH N3yYEeHHOE U BBICTPANBATDH CHCTEMY

3HAHUM.

Pemathb 321241 Ha IPEICTABICHUE U OIIMCAHUE JAHHBIX C
IIOMOILIbIO U3YYEHHBIX XapaKTepUCTUK. PemaTes 3axa4u ¢
IpUMEHEeHHEM TpadoB.

Pematp 3a1a4u Ha HAXO0XKACHUE BEPOSITHOCTH CIIy4allHOTO
COOBITHSI 110 BEPOSATHOCTSIM 3JIEMEHTAPHBIX COOBITUIA, B TOM
YHCJIE B OINBITAX C PABHOBO3MOXHBIMH AJIEMEHTAPHBIMHU
coOpITUsiMH. PemiaTh 3aga4u Ha HaXOXKACHHUE
BEPOSITHOCTEN 00BEAMHEHUSI U TIepeCceueHus COObITUH, B
TOM YHCJIE€ HE3aBUCUMBIX, C HCIIOJIb30BAHUEM IpapHUUECKuX
IIPEACTABICHUN U AEPEBa CIIy4YalHOIO OIBITA.
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Pematp 3a1a4u Ha iepevrcieHre KoMOUHAIUH (dnciia
MIEPECTAaHOBOK, YUCJIa COUETAHU), HA HAXOXK/ICHHUE
BEPOSITHOCTEH COOBITHI ¢ TPUMEHEHHEM KOMOWHATOPHKH,
B TOM YHCJIE C UCIIOJIb30BaHNEM TpeyroibHuKa [lackas

OBILIEE KOJIMYECTBO
YACOB IIO [TPOI'PAMME

34
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9 KVIACC

HaunmeHnoBanue pazgena
(Tembl) Kypca

KonuuectBo
4acoB

OcHOBHOE coziepKaHHe

OCHOBHBIE BU/JIBI ICSITEIHLHOCTH 00 yUarOIIUXCS

[ToBTOpEHUE Kypca
8 Knacca

4

[IpencraBieHue TaHHBIX.
OmnucarenbHas CTaTUCTHKA.
Ornepanuu HaJl COOBITUSIMHU.
He3aBucuMocTh cOOBITHI

I[HoBTOPATH N3yYEHHOE U BHICTPANBATH CHCTEMY
3HAHUM.

PemaTs 3a1a4u Ha nipe/ICTaBICHUE U ONTUCAHUE TAHHBIX.
PemaTh 3a1aum Ha HAXOXKJIECHUE BEPOSTHOCTEMN
00OBbEAMHEHUSI U TIEpECeUEHUs COOBITUH, B TOM YHCIIE
HE3aBHCHUMBIX, C UCIIOJIb30BAaHUEM IpadudecKux
MpeICTaBICHUH U JIepeBa CIIy4aifHOTO OTIbITA.

PemaTs 3a1a4n Ha iepeyuciieHrne KOMOMHAIUH (dncia
MIEPECTAHOBOK, YHCIIA COUETAHUI ), HA HAXOXKICHHE
BEPOSITHOCTEHN COOBITHIA C TPUMEHEHHEM KOMOUHATOPUKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM TpeyroibHuka llackans

JneMeHThl KOMOMHATOPUKU

IIepecranoBku. @akropua.

CouyeTaHus ¥ YUCIIO COYCTAHUIA.

Tpeyronpauk Ilackans.
[IpakTuueckas pabora
«BpIuncieHne BEpOsITHOCTEN
C MCIOJIb30BaHUEM

OcBanBaTh NOHATHS: KOMOMHATOPHOE MTPABHIIO
YMHOXXEHHUS, YIIOpsAI0UeHHAs 1apa, Tpoilka 00BEKTOB,
nepecTaHoBKa, (hakTopua Yrucia, CoueTaHue, YHCIIo
COUYETaHMM, TpeyroiapHuK Ilackais.

Pemath 3a1a4u Ha nepeynciIeHUe yIOPAI0UEHHBIX Map,
TPOEK, NIEPEUNUCIICHUE TIEPECTAHOBOK U COYETAHUM
AJIIEMEHTOB PA3JIUYHBIX MHOXKECTB.
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KOMOWHATOPHBIX (DYHKITHN
AIIEKTPOHHBIX TAOIHIDY

PemaTh 3a1a4m Ha MPUMEHEHHE YHCIIA COUETAHUU B
anredpe (cokpalmiéHHOe yMHOKeHue, ouHoM HploToHa).
Pemathb, npuMeHsis KOMOMHATOPUKY, 33]]a4l Ha
BBIUMCIICHUE BEPOSATHOCTEN, B TOM YHCIIE C TOMOIIBIO
AIIEKTPOHHBIX TAOJIMI] B XOJI€ IPAKTUUECKOU pabOTHI

[' eomeTpuueckas
BEPOSTHOCTh

['eomeTprueckast BEpOSITHOCTD.
CnyyaliHblil BBIOOp TOYKH U3
¢burypsl Ha IIOCKOCTH, U3
OTpe3Ka,

U3 IyTU OKPYKHOCTHU

OcBanBaTh NOHSATHE T€OMETPUYECKON BEPOSTHOCTH.
Pemath 3a1a4u Ha HAXOXKJACHUE BEPOSITHOCTEN B OMBITAX,
MpeICTaBUMbIX KaK BbIOOP TOYEK U3 MHOTOYTOJIbHHKA,
Kpyra, OTpe3Ka UiIU IyTH

OKPY’KHOCTH, YUCJIOBOTO IPOMEKYTKA

VcnbiTanusa beprymm

HcnbiTanue. Ycnex u HEyaaya.
Cepus HCTIBITAHUN 1O TIEPBOTO
ycrnexa.

HcnbiTtanusa beprymm.
BepositHocTH cOOBITHIT B cepun
VCIIBITAHU U

bepuymm. [Ipaktnueckas
pabota «cnbrtanus bepuyim

OcBanBaTh NOHATHA: UCIIBITAHUE, JIEMEHTAPHOE
COOBITHE B UCIIBITAHUH (YCTIEX U HEyaya), Cepus
WCIIBITAaHUM, HACTYIUICHUE TIEPBOTO ycnexa (HeyaauH),
cepus UCIIbITaHUW bepHyrum.

Pemathb 3a1a4u Ha HAXOXKJACHUE BEPOSITHOCTEN COOBITUH B
CEpPUM UCIBITAHUM 10 IIEPBOIO yCIIeXa, B TOM YHCIIE C
npUMEHEHHEeM (POPMYIIbI CYMMBI T€OMETPUIECKOM
IIPOTPECCUMN.

Pemats 3a1aumn Ha HaXOXK/IEHUE BEPOATHOCTEMN
AJIEMEHTApPHBIX COOBITHI B cepuu UcbITaHui bepryiiu,
Ha HaXO0KJICHUE BEPOATHOCTH OIPEACIEHHOTO YHUCIIA
YCIIEXOB B CEPUM UCIbITaHUI bepHymn.

H3yuarth B X01€ NPaKTH4YeCKOH padoThI,
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B TOM YHCJI€ C TOMOIIIBIO IU(POBBIX PECYPCOB, CBOMCTBA
BEPOSITHOCTH B CEPUU UCIIBITAHUI
beprymm

CityyaliHas BeJIMUMHA

CrnyudaiiHas BeIUYMHA U
pacrpezesieHle BEPOSITHOCTEM.
MareMaTtnueckoe OKUJaHuE U
JIACTIEPCUS CITyYalHOU
BesMunHbL. [Ipumepsl
MaTEeMaTHYECKOTO 0KHUIAHUS
KaK TEOPETHUYECKOTO

CpPEIHETO 3HAUYCHUS
BEJIMYUHBI.

[TonsiTHe 0 3aKOHE OONBITUX
yucel. M3mepenue BeposATHOCTEN
C ITOMOIIBIO YaCTOT.
[Tpumenenne 3akoHa OONBIINX
qucen

OcBONTH NOHATHSA: CIIyYaliHAs BEJIMYNHA, 3HAYCHUE
CIIy4allHOM BEJIMYHUHBI, pACIPEECICHUE BEPOSITHOCTEN.
M3yuyath u 00CyKRIaTh IPUMEPHI JUCKPETHBIX U
HENPEPBhIBHBIX CIYYaHBIX BEJIUYUH (POCT, BEC YEIOBEKa,
YUCJIICHHOCTh HACEJIECHUs, APYrue

M3MEHYMBBIE BEJIMYUHBI, pACCMATPUBABILINECS B Kypce
CTaTHUCTUKH ), MOJICNIbHBIX CIyYalHBIX BEJIMYHUH, CBI3aHHBIX
CO CIy4yailHBIMM ONbITaMU (OpOCaHre MOHETHI, UTPAJTLHOM
KOCTH, CO CIy4ailHbIM BBIOOPOM U T. II.).

OcBanBaTh NOHATHA: MATEMAaTHYECKOE OXKUJAHUE
CIIy4aiiHOM BEJIMYHUHBI KAK TEOPETUUECKOE CPEIHEE
3HAYEHUE, TUCIIEPCUs CIIy4YalHON BEJIMYMHBI KaK aHAJIOT
JIMCIIEPCHU YUCIIOBOTO Habopa.

Pemateb 3a1a4u Ha BBIYHCICHUE MATEMATUYECKOTO
OKUJAHUS U JUCIIEPCHUU TUCKPETHOU CIIy4YaiiHON
BEJIMYUHBI 110 3aJAHHOMY PaCIIpEEIICHUI0, B TOM

4HCIIE 3a7a4, CBA3aHHBIX CO CTPAXOBAaHUEM U

JIOTEPEAMHU.

3HAKOMHTBCS C MATEMAaTUYECKUM OKUIAHUEM U
JUCIIEpCUEN HEKOTOPBIX PaCIIPEACIICHUM, B TOM YNCIIEe
pacIpencieHus Clly4allHON BEJIMYUHBI «YUCII0 YCIIEXOB» B
cepuM UCIbITaHuM bepHyun.
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M3yuaTh 4acToTy COOBITHSI B TOBTOPSIOLIUXCS CIIy4alHbIX
OMBITAaX KaK CIIy4YalHYIO BEIMYNHY. 3HAKOMHUTBLCH C
3aKOHOM 00JbIIMX uKcen (B popme bepHynm): npu
0O0JIBIIIOM YHCJIIE OTBITOB YAaCTOTA COOBITUS OJIM3KA K €r0
BEPOSITHOCTH.

Pemate 3a1a4u Ha U3MEpPEHNE BEPOSATHOCTEN C TIOMOILBIO
gacToT. O0CyKIaTh POJb 3aKOHA OOJBIIUX YHUCEI B
000CHOBAHMH YAaCTOTHOTO METOJA U3MEPEHUS
BEPOSITHOCTEM.

OO0cy:kaaTh 3aK0H OOJIBIINX YUCEN KaK MIPOSBICHHUE
CTaTUCTUYECKON YCTONYMBOCTH B U3MEHUMBBIX SIBICHMSIX,
POJIb 3aKOHA OOJIBIINX YUCEI B IPUPOE U B )KU3HU
4eJIoBeKa

O6061eHue, KOHTPOJIb 10 [IpencraBnenre qaHHBIX.

OnucarenpHasg CTATUCTHUKA.
IToBTOPSITH M3YYEHHOE U BBICTPANBATH CUCTEMY

BeposTHOCTB cityyaliHOro .
3HAHUU.

COOBITHSA. DIEMEHTHI
PemaTh 3aa4u Ha IpeICTABJICHUE M OITUCAHUE TaHHBIX.

koMOuHaTtopuku. CiryyaiiHbie o .
p ¥y PemaTthb 3a1a4u Ha HaAX0XKJICHUE BEPOSITHOCTEH COOBITHH,

BCJINYHHEBI U pacCIl JICHH A

pactipesene B TOM YMCJIC B OIIbITaxX ¢ paBHOBO3MOKHBIMHU
QJICMCHTAapHbBIMU CO6LITI/I}IMI/I, BCpOSITHOCTCﬁ O6’beI[I/IHeHI/I$I
H IISPCCCUCHUA CO6I>ITI/II>'I, BBIYUCIIATH BEPOATHOCTH B

OMBITaX C CEPUSIMH CIIyYaHBIX UCTIBITAHUN

OBHIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME
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