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@enepanbHas pabodas mporpaMMa To ydeOHOMY mpeameTy «MareMaTukay
(6a30BBIN ypoBeHB) (MpeaMeTHas oOjacTh «Martemarrka W uHGOpPMATHKay») (manee
COOTBETCTBEHHO - MTPOrpaMMa 10 MaTeMaTHKE, MaTeMAaTHKa) BKIFOYACT MOSCHUTEIIbHYIO
3alHCKY, CoJiepkaHne OOydeHHs, TUTAHUPYEMbIE Pe3yIbTaThl OCBOCHUS MIPOrPaMMBI 110
MaTeMaTHKe, TEeMaTUIEeCKOEe TTAHUPOBAHHE.

HOACHUMTEJBHASA 3AIINCKA

[Iporpamma o maTematuke Jijist o0ydaronuxcs 5-9 kinaccoB pa3paboTaHa Ha OCHOBE
dI'oC O0O. B nporpaMmme mo mMaTeMaTHKE YUYTE€HBI MAEH M mosioxkeHus Konueniuu
pa3BUTHS MaTeMaTHUUeCKOTo oOpa3oBanus B Poccuiickoit deaeparumu.

[IpenMeToM MaTeMaTHKU SABISIOTCSA (GyHAAMEHTAIbHBIC CTPYKTYPHI HaIlleTo MUpa -
IPOCTPAHCTBEHHBIC (OPMBI M  KOJWYECTBEHHBIC OTHOIICHUS (OT MPOCTEHIINX,
yCBaMBaEMBbIX B HEIIOCPEJICTBEHHOM OIIBITE, 10 JOCTATOYHO CJIIOKHBIX, HEOOXOTUMBIX TS
pPa3BUTHS HAyYHBIX M NPUKIATHBIX HicH). MaremaTHdyeckue 3HAHHUS 0OO0EeCIeUrnBaroOT
IIOHUMAHWE TPUHIMIIOB YCTPOMCTBA U HCIIOJNb30BAaHHUS COBPEMEHHOW TEXHUKH,
BOCIIPUATHE W  HWHTEPIPETANHI0 COLUMAJIBHOM, HOKOHOMHYECKOH, MOJUTHYECKON
nHpopMaIuu, Aal0T BO3MOXHOCTH BBINOJHATH PACUETHl U COCTABJISITH AJTOPUTMBI,
HaXOJUTh U MPUMEHSATH (DOPMYJIbI, BIAJETh MPAKTUYCCKUMU MPUEMAMU T€OMETPUUECKUX
M3MEPEHUN W TOCTPOCHHM, 4ynuTaTh MH(POPMAIUIO, MPEJICTABICHHYI0 B BHJE TaOJUIL,
auarpaMM M TpauKoOB, JKUTh B YCIOBHUSIX HEOMPEACIEHHOCTM U IOHUMATh
BEPOSITHOCTHBIN XapakTep CIydailHbIX COOBITHH.

N3yuenne mareMatnkd (QOpMUpPYET Yy OOYyYaIOIMIMXCS MaTEMaTHUYE€CKUNA CTUITb
MBIIUICHUS, TPOSBIISIONIUICS B ONMPEACIEHHBIX YMCTBEHHBIX HaBbIkax. OOyuaronuecs
OCBaMBAaIOT TaKUE IPUEMBI U METO bl MBIIIJICHHUS, KaK MHIYKIIUS U IeAYKIUs1, 000011eHH e
M KOHKpETHM3allus, aHalu3 W CHUHTE3, Kiaccupukalus ¢ CUCTeMaTu3alus,
abcTparupoBanue u aHajnorus. OObEeKThl MAaTEMAaTUUECKUX YMO3AKIIFOUEHUH, TTpaBuiia ux
KOHCTPYHUPOBAHUSI PACKPBHIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHUH, CIOCOOCTBYIOT
BbIpabOTKEe yMeHHus (HOpMyJIHpoBaTh, OOOCHOBLIBATH U JOKA3bIBaTh CYXKJICHHS, TEM
CaMbIM Pa3BUBAIOT JIOTHYECKOE MbIIUICHUE. M3ydueHune maremaTuku oOOecreynBacT
dbopMupoBaHUE ANTOPUTMHUYECKON KOMIIOHEHTHI MBIIIJICHUSI W BOCHUTAHUE YMEHHM
NEUCTBOBaTh MO  3aJaHHBIM  aJIrOpUTMaM, COBEPUICHCTBOBaTh M3BECTHBIE U
KOHCTPYUPOBATh HOBBIC. B mporiecce pelieHus 3aaad - OCHOBOM yueOHOU eI TEIbHOCTH
Ha ypoKax MaTEMAaTUKH - Pa3BUBAIOTCSI TBOPUECKASI M IPUKJIaAHAS CTOPOHBI MBIIILJICHHUS.

OOydeHue MaremMaTuke MaéT BO3MOXKHOCTh pPa3BUBATh y OOYYalOIIUXCS TOYHYIO,
palMoOHANIbHYI0 M WH(OPMATUBHYIO pedb, YMEHHE OTOMpaTh Haubosiee MOAXOMASIINE
SI3bIKOBBIC, CHUMBOJIMYECKHE, TrpadUueckue CpeacTBa IJis BbIPAXKEHUS CYXKICHUN U
HarJsiIHOTO UX MPEICTABICHUS.

[Ipy wm3yyeHun MaTeMaTUKH OCYIIECTBISETCS O0O0INee 3HAKOMCTBO C METOJIaMH
MO3HAHUS JIEUCTBUTENBHOCTH, TPEACTABICHUSIMU O IPEAMETE U METOJIaX MATEMATUKH, UX
OTJIMYUM OT METOJIOB JIPYTMX €CTECTBEHHBIX U T'YMAaHUTAPHBIX HAyK, 00 OCOOCHHOCTSIX
MPUMEHEHHS] MATEMATUKHU JIJI PEIICHUS HAYUYHBIX U MPUKIIAIHBIX 3a7a4.



[IpuopureTHbIMU 1LIEISIMU OOYUYEHHSI MaTeMaTUKE B 5-9 Kitaccax sBISIOTCS:

GopMupoBaHHE IEHTPAJIbHBIX MaTEeMATUYECKUX TMOHATUN (YMCIO, BEIMYWHA,
reoMeTpuyeckas (Qurypa, mepeMeHHasi, BEpOSTHOCTh, (PYHKIUS), OOecreunBaIONIUX
MIPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTEMAaTUYECKOTO 00pa30BaHMS 00YUYaOIIUXCS;

MOJIBEJICHUE OOYYaIOIIMUXCS Ha JOCTYMHOM JMJii HHUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaT€MAaTHUKH U OKPYKAIOIIEr0 MHUpa, MIOHMMaHUE MAaTEMAaTUKU KaK 4acTH
oO1Iel KylbTYphl YEIOBEUECTBA;

pPa3BUTHE HWHTEUIEKTYaJbHbIX M TBOPUYECKUX CIHOCOOHOCTEH OOydYarommxcs,
MIO3HABATEJIbHON aKTUBHOCTH, UCCIEIOBATEIbCKUX YMEHUMN, KPUTUYHOCTU MBIIUICHUS,
MHTEpECa K U3YUEHUIO0 MAaTEMATHKU;

(¢opMupoBaHne (PyHKIMOHAIBHONH MaTEMaTHYECKOM TI'PaMOTHOCTH: YMEHHUS
pacno3HaBaTh MPOSIBICHUS MAaTEMAaTHUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEAIbHBIX KU3HEHHBIX CHUTYyalUsIX U NpPU HM3YYEHUH JPYrUX Y4EOHBIX MPEIMETOB,
OpOSIBJICHUS] 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (QOpMYyIUpOBaTh HUX Ha SI3BIKE
MaTeMaTUKd W CO3/JaBaTh MAaTeMaTUYECKUE MOJENH, NPUMEHSATh OCBOEHHBIN
MaTEMaTUYECKUA  ammapar Juisl pelleHus IPaKTUKO-OPUEHTUPOBAHHBIX  3a]ad,
MHTEPIPETUPOBATH U OLICHUBATH MOJIYUEHHBIE PE3YIIBTATHI.

OCHOBHBIE JINHUM COJIEPKaHMs IPOTpaMMBI [0 MateMaTuke B 5-9 knaccax: «Hucna
U BBIYUCIECHUSA», «Anredpa» («AnreOpandeckue BbIPAKEHUS», «YPaBHEHUS U
HEpaBEHCTBA»), «PyHKIUNY, «I'eomeTpus» («I'eomeTpuueckue GUrypbl 1 X CBOMCTBaY,
«3Mepenne reoMeTpuYECKUX BEIMYUHY ), « BeposTHOCTH U cTaTUCTUKAY». JlaHHBIC TMHUN
Pa3BUBAIOTCS MapalIeIbHO, KaXK/1asd B COOTBETCTBUM ¢ COOCTBEHHOW JIOTUKOM, OJJTHAKO HE
HE3aBUCHUMO OJIHA OT IPYrO#, @ B TECCHOM KOHTaKTE U B3aMMOJECHCTBUU.

CopepxaHue mporpamMmbl 0 MaTeMaTUKe, pacupele€éHHOe Mo rofgaM oOydeHus,
CTPYKTYPUPOBAHO TaKMM 0O0pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MNPHUHIMIIHAIBHBIM
BollpocaM  oOydaroruecs — oOpamiajauch  HEOJHOKPATHO,  YTOOBI  OBJIAJICHUE
MaTEMaTUYECKUMH IOHATUSMHA W HaBbIKAMH OCYLIECTBISJIOCH ITOCIIEI0BATEIbHO U
MOCTYMATENbHO, C COOJIIOACHUEM MPUHIUIIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHMS
BKJIIOYAJIMUCh B OOIIYI0 CHCTEMY MAaT€MaTHYEeCKUX IMPEACTaBICHUN o00ydJarommxcs,
pacumpsist ¥ yriyosisst e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3U.

B cootBerctBUM ¢ ®T'OC OOO maremaTHKa SIBISETCS 00s3aTENbHBIM yYEOHBIM
IpeIMETOM Ha YpOBHE OCHOBHOrO oOmiero obpaszoBanusi. B 5-9 kmaccax maremaruka
TPaJAULIMOHHO U3Yy4aeTcsl B paMKax CIEeAyIOIUX Y4eOHBIX KypcoB: B 5-6 Kiaccax - Kypca
«Marematukay, B 7-9 knaccax - KypcoB «AnreOpa» (BKIItOUas JIEMEHTHI CTATUCTHKU U
Teopun BeposTHocTel) u «['eomerpus». IlporpamMmoill Mo MaremaTwke BBOJUTCS
CaMOCTOSTENbHbIN Yu4eOHbIN Kypc «BepoSATHOCTh U CTAaTUCTHKA.

OO1iee 4ucIO YacoB, PEKOMEHJOBAHHBIX Ul WM3Y4YeHHMs] MaTeMaTuku (0a30BbIi
yYpOBEHB) Ha YPOBHE OCHOBHOTO 00111ero oO0pazoBanus, - 952 yaca: B 5 kitacce - 170 yacos
(5 yacoB B Hegento), B 6 kinacce - 170 yacoB (5 yacoB B Henelnto), B 7 kiacce - 204 yaca (6
4acoB B Hefenr0), B 8 kiacce - 204 gaca (6 yacoB B Heento), B 9 kiacce - 204 ygaca (6
4acoB B HEJIEIIIO).



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI
1HO MATEMATUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA30OBAHUA

N3yuenne MmaTeMaTUKHU HA YPOBHE OCHOBHOT'O OOIIEro o0pa3oBaHus HAIIPaBJIeHO Ha
JNOCTHKEHUE OOYYalONMMHUCS JIMYHOCTHBIX, METANpPEIMETHBIX U  MPEIMETHBIX
00pa30BaTeNbHBIX PE3YyIbTATOB OCBOCHHUS yU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE  pe3yJbTAThl  OCBOCHHUS  MPOrpaMMbl IO  MaTEMaTHKE
XapaKTepU3yrTCA:

1) maTpuoTHYeCKOe BOCTIMTAHUE:

IOPOSIBJICHUEM HHTEpeca K IPOLLIOMY M HACTOSAIIEMY POCCHUICKON MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHWEM K JOCTH)KCHHUSM POCCUHCKMX MAaTEMATHKOB M POCCHUICKOMN
MaTE€MaTUYECKOW IIKOJIbI, K MCIHOJb30BAHUIO 3TUX TOCTHKEHHH B JPYTMX HayKax H
NPUKIIAHBIX cepax;

2) rpaKJIaHCKOe W TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINIOJHEHUIO 00SI3aHHOCTEN IpakJaHWHA U Peain3alyu €ro Mpas,
NOpPEJCTaBICHUEM O MAaTeMaTUYeCKUX OCHOBaX (YHKIMOHUPOBAHMS PAa3TUUHBIX
CTPYKTYD, SIBJI€HUH, MPOLEYp IPaXIaHCKOT0 00LIeCTBa (HAIpUMeEp, BHIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXJECHHIO ATHUECKHUX MpPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
OPUMEHEHUEM JIOCTHKEHUI HAayKH, OCO3HAaHHUEM BAXXHOCTH MOPAIBHO-ITHYECKUX
MPUHIUIIOB B ACSTEIBHOCTH YUYEHOTO;

3) TpyaoBOe BOCIUTAHME:

YCTAaHOBKOM Ha AaKTMBHOE y4YacTHE B pEUICHUWU MPAKTUYECKUX  3ajad
MaTeMaTUYECKOW  HAIPABIEHHOCTH, OCO3HAaHMEM  BAXHOCTH  MaTEMaTHYECKOTO
oOpa3oBaHMsI Ha TMPOTHKEHUM BCEW KU3HU IS YCHEIIHOM MpOoQeCcCHOHAIBHON
JESTeIbHOCTY W Pa3BUTUEM HEOOXOAMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM HMHAMBUAYAJIBLHON TPAEGKTOPUM OOpa30BaHUS M >KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYecKOoe BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOIMOHAIBLHOMY M OCTETHYECKOMY  BOCIPHATHIO
MaTeMaTHYeCKHX OOBEKTOB, 3ajad, pEIICHUH, pacCyKICHHH, YMEHHIO BHIETh
MaTeMaTH4eCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHUSI:

OpPHEHTAIMEH B JCSITEIBHOCTH HAa COBPEMEHHYIO CUCTEMY HAyUHBIX MPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS 4YeJOBEKa, IMPUPOABI U  OOIIECTBa,
MOHHMAaHHEM MaTeMaTHYECKOW HayKH Kak c(epbl YeTOBEUSCKON JeSTEIbHOCTH, STAoOB
¢€ pa3BUTHS W 3HAYMMOCTH JUISl Pa3BUTUSA [MBWIM3AIMH, OBJIAJACHHEM S3BIKOM
MaTeMaTHK{ U MaTEMaTHYECKOM KyIbTYpOii KaK CpeJCTBOM IMO3HAHUS MHpPA, OBJIaJICHUEM



HpOCTCﬁMHMH HaBbIKaMH HCCHCHOB&TCHLCKOﬁ JACATCIIBHOCTH,

6) pusuueckoe BocnuTanue, (GOpPMHPOBAHHE  KYJIbTYPbI  3/I0POBbSI M
3MOLMOHAJIBLHOIO 0JIaronoJyYms:

TOTOBHOCTBIO MTPUMEHSATh MaTEMAaTUYECKUE 3HAHMS B HHTEPECAX CBOETO 310POBbA,
BEJICHUS 370pOBOro o0pasa KU3HU (3J0pOBOE NUTAHUE, COATAHCHUPOBAHHBIN pPEKUM
3aHATUN U OT/bIXA, peryisipHas (u3nueckas akTUBHOCTh), CHOPMHUPOBAHHOCTHIO HABBIKA
pednexcun, Mpru3HaAHUEM CBOETO MpaBa Ha OIMIKUOKY U TAKOTO e IpaBa JPyroro 4eI0BeKa;

7) PKOJIOTHYECKOe BOCIIUTAHME:

OpUEHTallMeld Ha MPUMEHEHHWE MaTeMaTUYECKUX 3HAHWM NJis pelleHus 3a7ad B
00JIaCTU COXPaHHOCTH OKPY’KAIOIIEH Cpebl, MIIAHUPOBAHUS MOCTYNKOB M OLIEHKH HUX
BO3MOJKHBIX TMOCJHEACTBUI MJIi OKPYKAIOIIEH Cpeapbl, OCO3HAHUEM TIIJI00AIBHOIO
XapakTepa SKOJOTUYECKUX TPOOJIEM U IMyTeH UX PEIICHUS;

8) amanmTanMsi K M3MEHSIIONIAMCS YCJIOBHSIM CONMAIBHOI ¥ MPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIJIOBUSIX HEOIPEIACIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH YEpe3 MPAKTUYECKYIO NESITENBHOCTh, B TOM YHUCJIE YMEHHUE
YUHUTBCS Y JAPYTHUX JIIOJAEH, MpUOOpeTaTh B COBMECTHOW JAESTENIbHOCTH HOBBIE 3HAHMS,
HABBIKM U KOMIIETCHIIUU U3 ONBITA JPYTHX;

HEO0OXOIUMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HaHUI, B TOM 4yucie GOpMyIUpPOBATH
U7eH, TIOHATHUS, TUTIOTE3bl 00 00BbEKTaX U SBJICHUSIX, B TOM YHCIIEC paHee HE U3BECTHBIX,
OCO3HaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHWNA U KOMIETEHTHOCTEH, TUIAHHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BbI30B, TPEOYIOLINI KOHTPMED, KOPPEKTUPOBATH TPUHUMAEMBIEC PEIICHUS
U IecTBUs, GOPMYIUPOBATH U OIIEHUBATH PUCKU U TIOCIIEICTBUSA, (DOPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbTaTe 0ocBOCHUS MPOTpaMMBI IO MaTeMAaTUKE Ha YPOBHE OCHOBHOTO 00IIIETO
oOpazoBanusi y obOydvaromerocs OyayT chopMUpOBaHBI METarpeAMETHBIC PE3yIbTaThl,
XapaKTEepU3YIOIIUECS OBJIAJICHUEM YHUBEPCAIbHBIMU IMO3HABATEILHBIMHU JICHCTBUSIMU,
YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU  JICHCTBUSIMU U YHHUBEPCAJIbHBIMU
PEeryJIATUBHBIMU JEUCTBUSMH.

Ilo3HaBaTeIbHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eCTBUS
ba3oBble Jiornueckue aeiicTBUA:

BBIBISATH M XapaKTEpPU30BaTh CYILIECTBEHHBIE TNPU3HAKM MAaTEMaTHYECKHUX
00BEKTOB, TOHATUN, OTHOIICHUNA MEXIy MOHSATHSAMHU, (POPMYyIHUpPOBATH OMpEACTICHUS
MOHSITUH, YCTaHABIMBATh CYIIECTBEHHBIN TMPHU3HAK KJIACCHU(PUKAIUKA, OCHOBAHHS IS
00001IIeHNs ¥ CPAaBHEHMSI, KPUTEPUHU TTPOBOIUMOTO aHAIHN3a;

BOCIIPMHUMATh, (OPMYJIUPOBATh U MIPEOOPA30BLIBATH CYXKACHUS: YTBEPAUTEIbHbBIE
U OTpHUIIaTEeIbHBIC, €IMHUYHBIC, YACTHBIE U 00IIIHE, YCIOBHBIE;



BBISBIISITh MaTEeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M TPOTHBOPEYHS B
(akTax, JTaHHBIX, HAOIIOACHUSIX U YTBEPKACHUAX, IIPEATIaraTb KPUTEPUH TSI BBISIBJICHHUS
3aKOHOMEPHOCTEW U MPOTUBOPEUUI;

JIeJ1aTh BBIBOBI C UCTIOJIB30BAHUEM 3aKOHOB JIOTUKH, I€TyKTUBHBIX U HHIYKTUBHBIX
YMO3aKIIOYeHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

pa3buparh JOKa3aTelbCcTBA MATEeMAaTHUYECKUX YTBEPKACHUH (NpsiMblE M OT
MIPOTUBHOTO), POBOIUTD CaMOCTOSITENIEHO HECIIOKHBIE JI0Ka3aTelbCTBA
MaTeMaTH4ecKuX (PaKTOB, BBICTPaMBAaTh AapryMEHTALMIO, MPUBOAUTH MPUMEPH |
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CMOCOO pelieHrs y4eOHOH 3aiauu (CpaBHUBATh HECKOJIBKO BAapHAHTOB
pelieHus, BRIOMpaTh Haubosee MOAXOMAUINN ¢ yYETOM CaMOCTOSITENIBHO BBIJEIECHHBIX
KPUTEPUEB).

Ba3oBble uccienoBareabcKue 1eHCTBUS:

UCIIOIb30BaTh BOMPOCHl KaK HCCIEIOBATEIIbCKUA HWHCTPYMEHT [O3HAHUS,
dbopmMyIUpoBaTH BOMPOCH], (PUKCUPYIOIIUE TPOTUBOPEUUE, MPOOIEMY, CAMOCTOSITEIHHO
yCTaHaBJIMBATh MUCKOMOE M JIaHHOE, (hOPMHUPOBATH TUIIOTE3Y, apTyMEHTHUPOBATh CBOIO
MO3ULINI0, MHEHHUE;

MPOBOAUTH MO CAMOCTOSITEILHO COCTABICHHOMY ILJIaHY HECJIOXKHBIM SKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHKE M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUYEeCKOT0 00bEKTa,
3aBUCUMOCTEN 00BEKTOB MEKIY COOOM;

CaMOCTOSITENIbHO  (pOpMYJUpPOBaTh OOOOIIEHUS ¥ BBIBOJBI MO pe3yJbTaram
IPOBENEHHOTO HAOJIIOICHUSI, UCCIIEIOBAHMS, OIICHUBATH JOCTOBEPHOCTH IMOJIYYCHHBIX
pe3yJbTaToOB, BBIBOJOB M O000IICHUH;

NPOTHO3UPOBATh BO3MOXHOE pa3BUTHE TIpollecca, a TakKe BbIABUTATh
MPENOJIOKEHUSI O €70 PA3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITH HEIOCTATOYHOCTH U U30BITOUHOCTh MH(OPMAIIUH, TaHHBIX, HEOOXOIUMBIX
JUTSL pelIeHUs 3a]1a4H;

BBIOMpATh,  AHAJIMU3UPOBATH,  CUCTEMATU3UPOBaTh U  MHTEPIPETUPOBATH
MH(GOPMaLIMIO Pa3INYHbIX BUIOB U (YOPM MpeICTaBICHHUS;

BbIOMpaTh (QopMy NpelCTaBleHUs HHPOPMALUU U WILIIOCTPUPOBATH pEIIaeMbIe
3aJlayM CXeMaMH, JuarpaMmMamMu, HHOUM rpauKoil U uX KOMOMHAIUSIMUY;

OLICHHMBATh HAAEKHOCTh MH(GOPMALMU MO KPUTEPHUSM, MPEIJIOKEHHBIM YUUTEIEM
WK CPOPMYJIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKATHBHBIC YHUBEPCAJIbHbIE YUeOHbIE eliCTBUSA:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKJIEHUS B COOTBETCTBUU C YCJIOBHSIMH U
HeJIsIMU OOILEHHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 10 XOJy PELICHUs 3aJa4d, KOMMEHTUPOBATH
MOJIYYCHHBINA PE3YJIbTAT;

B XOJle OOCYXJEeHHs 3aJaBaThb BOINPOCHl IO CYIIECTBY OOCYXJIaeMOU TEMBI,
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npoOJIeMbl, pelraeMoil 3a7adr, BbICKA3bIBaTh HJICH, HAICJICHHbIC HA TOWCK PEIICHUS,
COTOCTABJIATh CBOM CYXACHHS C CYXKICHUSIMHU JPYTUX YYaCTHUKOB JUAJIOTA,
OoOHapyXMBaTh Pa3IMYNe W CXOJICTBO TO3HIINHA, B KOPPEKTHOH (opMe (HOpMyITHpOBaThH
pa3HoTacHsi, CBOM BO3PaXKECHHUS;

MPEACTABISATh PE3YyNbTaThl PEIICHUS 3aJladd, JSKCICPUMEHTa, WCCIICIOBaAHNUA,
MIPOEKTA, CAMOCTOSATEIHLHO BEIOMPATH (JOPMAT BHICTYIUICHHS C yUETOM 3a/1a4 MPE3CHTAIUH
1 0COOCHHOCTEH ayIMTOPHH;

MIOHUMATh U MCTIOJIh30BaTh MPEUMYIIECTBA KOMaHIHON ¥ HHIUBUIYaTIbHOU PabOThI
NIPU PEIICHUU YIeOHBIX MaTeMaTHUECKHX 3a7ad;

MPUHUMATh 1Ie1b COBMECTHOW JCSATENBHOCTH, IUTAHUPOBATH OPTaHU3AIIIO
COBMECTHOM paboThl, pactipeesiTh BUIbI padoT, JOrOBapuUBaThCs, 00CYXKIaTh MPOIIEeCC
U pe3yJbTaT paboThl, 000011aTh MHEHUSI HECKOIBKUX JIFOICH;

y4acTBOBaTh B TPYMIOBBIX (QopMax paboThl (0OCYXIeHHs, OOMEH MHEHHSIMHU,
MO3TOBBI€ IITYPMBI U APYTUE), BBITIOJIHATH CBOIO YaCTh pabOThl U KOOPJIUHUPOBATH CBOU
JEUCTBUS C IPYTUMHU WICHAMH KOMaH/IbI, OIICHHBATh KAYECTBO CBOETO BKJIAJIa B OOIIIHIA
MIPOIYKT IO KPUTEPUSIM, CPOPMYITMPOBAHHBIM yU4aCTHUKAMH B3aUMOICHCTBHUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE YUeOHbIE 1eHCTBUS
Camoopranuzamnus:

CaMOCTOSITEJIbHO COCTABJIATH IUIAH, AITOPUTM pPELICHUs 3aJayd (WM €ro 4acTh),
BBIOMpATh CHOCOO pEHIeHUs ¢ YYETOM HUMEIOIIUXCA PEeCcypcoB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTUPOBaTh U KOPPEKTUPOBATh BapUAHThl PEIICHHN C y4E€TOM
HOBOI MH(pOpPMALINH.

CaMOKOHTPOJIb:

BJa/eTh CHoco0aMu CaMOIIPOBEPKU, CAMOKOHTpPOJISI Ipoliecca M pe3yJbTaTa
pellIeHrss MaTeMaTHYeCKON 3a1auu;

NpeIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MpPH PEIICHWW 3aJauu,
BHOCHTH KOPPEKTHBBI B JIEATEIHHOCTH HA OCHOBE HOBBIX OOCTOSTENHCTB, HAMIEHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yJbTara JEsATENIbHOCTH TIOCTAaBJICHHONW LETUu U
YCIIOBUSIM, OOBSCHATh NPUYUHBI JOCTHXKCHUS WM HEJOCTHKEHUS IeJd, HAaXOJIUTh
OLIMOKY, JaBaTh OLEHKY NPUOOPETEHHOMY OMBITY.

NPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIC pe3yabTaThl OCBOSHUS IPOrPaMMBI TI0 MATEMATHKE MPEICTABJICHBI 110
rojaM oOydYeHHS B CIEAYIOUIUMX pasjesiaX MporpaMMbl B paMKax OTIEIbHBIX YYCOHBIX
KypcoB: B 5-6 kilaccax - kypca «MaremaTuka», B 7-9 Kiaccax - KypcoB «Ajredpay,
«I'eomeTpus», « BEpOSITHOCTb U CTATUCTUKA.

OEJEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«MATEMATHKA» B 5-6 KTACCAX




IHHOACHUTEJIBHASA 3AIINCKA

[IpuopureTHbIMU LEISIMU OOYYEHHSI MaTEMaTHKE B 5-6 Kilaccax sIBISIOTCS:

MPOJIOJDKeHNE  (POPMUPOBAHUS OCHOBHBIX MAaTEMAaTHYECKUX TOHATHA (YHUCIIO,
BEJIMYMHA, TeoMeTpuueckas ¢urypa), oOeCleunBarONMX MPEEeMCTBEHHOCTh U
MEPCIIEKTUBHOCTh MAaTEMaTHUECKOTO 00Pa30BaHUsI 00YJarOIINXCS;

Pa3BUTHE HWHTEUIEKTYaJbHBIX M TBOPUYECKUX CIOCOOHOCTEHW OOydYarommxcs,
MIO3HABATEJIbHOM AKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHI, WHTEpeca K HU3YYEHUIO
MaTEeMaTUKH;

MoJIBeICHHEe OOydJarouuxcsi Ha JOCTYIHOM [IJIi HHMX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaTEMAaTUKH U OKPYKAIOIIETO MUPA;

dbopmupoBanrue (GyHKIUOHATBHOM MAaTEMaTUYECKOM TIpaMOTHOCTH: YMEHHS
pacrio3HaBaTh MaTeMaTUYeCKUE OOBEKThI B PpEATbHBIX JKU3HEHHBIX CHUTYyallUsX,
IPUMEHSITh OCBOCHHBIE YMEHHUSA ISl PEHICHUS NPaKTUKO-OPHUEHTUPOBAHHBIX 3a/ad,
UHTEPIPETUPOBATh IIOJYYECHHBIE pE3yJbTaThl M OLICHUBATh HMX HAa COOTBETCTBUE
MIPAKTUYECKON CUTYaALlUH.

OcHOBHBIE JTMHUH COJIEPKAHUS Kypca MaTeMaTHKH B 5-6 Kiaccax - apumeTrndeckas
U TEOMETPUYECKAs,, KOTOPhIE Pa3BUBAIOTCS MMApaJUIEIbHO, KaXJas B COOTBETCTBUHU C
COOCTBEHHOM JIOTUKOMU, OJIHAKO, HE HE3aBUCHUMO OJIHA OT JIPYTOH, a B TECHOM KOHTAaKTE U
B3aMMOJECHUCTBUU. TaKke B Kypce MaTEMATUKH MPOUCXOJUT 3HAKOMCTBO C 3JIEMEHTAMH
anreOpbl U OMKUCATELHON CTAaTUCTHKHU.

N3yuyenue apudmeTHyecKkoro marepuana HAUYMHAETCS CO CHCTeMaTH3alud |
pa3BUTHUSI 3HAHUHN O HATYpaJIbHBIX YUCJaX, MOJYYEHHBIX HA YPOBHE HAYaJILHOTO OOIIETrO
oOpazoBanusi. Ilpu STOM COBEpIICHCTBOBAHWE BBIYUCIUTEIBHOW TEXHUKA U
dbopMupoBaHHE  HOBBIX TEOPETHYECKMX 3HAHUW  COUETAeTCs C  Pa3BUTUEM
BBIYMCIUTEILHON KYyJIbTYpbl, B YAaCTHOCTH C OOyYEHHEM TMPOCTEHIIUM MpueéMam
NPUKUAKA U OLEHKU PE3ylbTaTOB BbIUMCICHUNM. HM3ydeHue HaTypaJlbHBIX YHCEI
poIokaeTcs B 6 Kilacce 3HAKOMCTBOM C HAYAJIbHBIMH MOHSITUSMH TEOPUU JIETUMOCTH.

Hauano u3ydenusi 0ObIKHOBEHHBIX U JIECITUYHBIX APOOEH OTHECEHO K 5 Kitaccy. ITo
MePBbIN ATAll B OCBOCHHUH JPoOEii, KOTra MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH HUJICSIMH,
MOHATUSAMU TeMBbI. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApOOEi B MOTHOM 00bEME
NPEAIIECTBYET M3YUYEHHUIO JECSATHUYHBIX APOOEH, 4To 1enecoo0pa3Ho ¢ TOUYKU 3PEHUS
JIOTUKH U3JI0KECHHS YUCIIOBOM JIMHUU, KOT/1a MPaBHJIA ICUCTBUM C JECATUIHBIMU IPOOSIMHU
MOHO OOOCHOBAaTh YK€ W3BECTHBIMU aJTOPUTMAMHU BBIOJHEHUSI JEUCTBUU C
OOBIKHOBEHHBIMU  JpOO0SMU. 3HAKOMCTBO C JCCATHYHBIMU JPOOSMU  PACIIHPUT
BO3MOXKHOCTH JIJI1 TIOHUMAaHHUS OOYYaroIIMMHUCSA TMPUKIAAHOTO MPUMEHEHUS HOBOM
3alUCH TIPU U3YUYCHUM JIPYTUX MPEAMETOB M IMPHU MPAKTUUYECKOM HCMoJib3oBaHuu. K 6
KJIaCCYy OTHECEH BTOPOM dTall B U3yUEHUHU APOOEH, TJIe IPOUCXOIUT COBEPIIICHCTBOBAHHE
HABBIKOB CpaBHEHUsI U TpeoOpa3oBaHuUs ApoOei, OCBOEHHWE HOBBIX BBIUMCIUTEIBHBIX
aIrOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIYMCIIECHUW, B TOM YHCII€ 3HAUYCHHI BBIpAKCHUH,
coliepKalluX U OOBIKHOBEHHBIC, U JIECATUYHBIE APOOU, YCTAHOBJICHHUE CBSI3EU MEXIY
HUMHU, paCCMOTpEHUE TPUEMOB pEIIeHNUs 3a/1a4 Ha Apoou. B Hadase 6 kinacca mpoucxoauT
3HAKOMCTBO C MOHSITHUEM MPOLEHTA.
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OCc00EHHOCTBIO U3YyUYEHHUS MOJIOKUTEIBHBIX U OTPUIATENIbHBIX YUCEN SIBISETCS TO,
YTO OHU TaK)KE€ MOTYT pacCMaTpUBaThCS B HECKOJBKO 3TanmoB. B 6 kiacce B Hawaie
u3yuyeHus: TeMbl «Il0JOXKUTENbHBIE M OTPULATENIBHBIE YKCIA» BBIACISIETCS MOJATEMA
«llenple ymucna», B paMKax KOTOPOM 3HAKOMCTBO C OTPUUATENbHBIMH YHCIAMU U
NEUCTBUSIMH C MOJIOKUTEIIBHBIMA U OTPULATEIBbHBIMUA YUCIAMU POUCXOJUT HA OCHOBE
COZIEPKATEIBHOIO MOAX0AA. ODTO MO3BOJSET HAa JOCTYIIHOM YPOBHE IIO3HAKOMHUTH
oOy4Jaronuxcsi MPakKTHYECKH CO BCEMU OCHOBHBIMU MOHSTHUSIMU TEMBI, B TOM YHUCJE U C
npaBUWIaMM 3HAKOB TpU BBIMOJHEHUU apudmernueckux aectBuil. UW3yuenue
paIoHaIbHBIX YKCET Ha 3TOM HE 3aKOHYUTCS, a OyAET MPOIOJKEHO B Kypce anreopsl 7
KJ1acca.

[Ipy oOyueHHMH pelIeHHIO0 TEKCTOBBIX 3afad B 5-6 KjaccaXx HCHONb3YIOTCA
apudmernueckue npuémsl penieHus. [Ipu oTpaboTke BBIYUCIUTENBHBIX HABBIKOB B 5-6
KJIacCax pacCMAaTPUBAIOTCS TEKCTOBBIE 33/1a4M CIEIYIOLIUX BUIOB: 33/1a4M Ha IBMOKCHHUE,
Ha YacTH, HA MOKYIIKH, Ha pabOTy U MPOU3BOAUTEIBHOCTh, HA IPOLEHTHI, HA OTHOILIECHHUS
u nponopuuu. OOydaromuecs 3HAKOMATCA C NMpUEMAMHU pelIeHHs 3ajad nepedopom
BO3MOJKHBIX BapHaHTOB, ydaTcs paboTaTh ¢ MHPOpPMALMEH, MPEICTaBIECHHON B (opme
TaOJIUL WIN AUATPAMM.

B nporpamme ydeOHOro kypca «MartemaTtnka» OpelyCMOTPEHO (POPMUPOBAHUE
OpONEIEBTUUECKUX AIreOpandyeckux IMpeacTaBieHuil. bykBa Kak CHMBOJI HEKOTOPOTO
YKCIa B 3aBUCUMOCTH OT MaTEMaTHYECKOT0 KOHTEKCTa BBOAUTCS MOCTENEHHO. bykBeHHast
CHUMBOJIMKA IIMPOKO HCIIONB3YETCs MPEXJIE BCEro AJIs 3alUCH OOIIMX YTBEPXKIECHUN U
npeyIoKeHUH, OopMyJ, B YACTHOCTH Ui BBIYUCIICHHS T€OMETPUYECKUX BEJIMYMH, B
KAueCTBE «3aMECTHUTEIISD) YHCIIA.

B mporpamme yueGHOro kypca «MaTemaTuka» IpelIcTaBiI€HA HarJIsIHas
reOMETpHs, HallpaBJ€HHAs Ha pa3BUTHE OOPa3HOTO MBIIUIEHUS, MPOCTPAHCTBEHHOIO
BOOOpaKEHUs, N300pa3UTEIbHBIX YMEHHH. DTO BaXKHBIM ATal B U3YYEHHH I'€OMETPUH,
KOTOPBIN OCYILIECTBIIAECTCS HA HATJISIAHO-MTPAKTUYECKOM YPOBHE, OMMPAETCS HA HATJISIHO-
oOpa3HOe MbIIIIeHHEe oO0ydJaromuxcs. bosblas posib OTBOAUTCA MPAKTHUECKOH
JESITeIbHOCTH, ONBITY, SKCIIEPUMEHTY, MOJeIpoBaHnt0. OOyyaronecs: 3HaKOMATCS €
reOMETPUYECKUMH (PUTypaMH Ha IJIOCKOCTH M B MPOCTPAHCTBE, C UX MPOCTEUILINMU
KOH(QUTYpalusIMH, ydyarcs H300pakaTh MX HAa HEJTMHOBAHHOM M KjeTuaTol Oymare,
paccMaTpUBaIOT UX IIPOCTEUILINE CBOMCTBA. B miponiecce n3ydeHus HarisiAHOM reOMeTpUun
3HAHMS, TOJIYYCHHBIC OOYYaIOIIMMUCS Ha YPOBHE HadaJbHOTO 00IIero oOpa3oBaHUS,
CUCTEMATU3HUPYIOTCA U PACIIHPSIOTCS.

CornacHo yuyeOHOMY IJIaHy B 5-6 Kilaccax M3ydaeTcs MHTETPUPOBAHHBINA MpeIMeT
«MaremaTuka», KOTOPBIM BKJIIOYaeT apuMETUYECKUd Marepual W HarJIsaIHyIo
Tr€OMETPHUIO, a TAK)Ke MPONEACBTUUECKUE CBEJICHUS U3 alreOpbl, JIEMEHTbl JOTUKH U
Hayajia ONMCcaTeIbHOM CTATUCTHUKH.

OO6iee YKciio 4acoB, PeKOMEHOBAHHBIX JIJIsl U3YUEHUs] MaTeMaTuKH, - 340 yacoB: B
5 knacce - 170 gacoB (5 yacoB B HeJel0), B 6 kiacce - 170 yacoB (5 4acoB B HENIEIIO).
COAEPXAHUE OBYUYEHUA

5 KJIACC
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HarypaJjbHble 4ncjia u HYJIb

HarypaneHoe wuuncno. Psan HarypanbHbix uuncen. Ywcino 0. HM3o00paxenue
HATypaJbHBIX YUCEJ TOUKAMU HA KOOPJUHATHOM (YUCIOBOM) MIPSIMOMA.

[lo3unuonHas cucremMa CcUHMCICHHS. PuMckas Hymepauus Kak IpUMeEp
HETIO3ULIMOHHOM CUCTEMBI CUNCIICHHUS. JlecsITHUHas crucTemMa CYUCIICHUS.

CpaBHEHHE HATypaJIbHBIX YHCEJN, CPAaBHECHUE HATYpPAJIbHBIX YHCEI C HYJIEM.
Cnoco0bl cpaBHeHUs1. OKpyTIeHHNE HATYPaTbHbBIX YUCEN.

Crno)xeHre HaTypaJbHBIX YHCEJ, CBOMCTBO HYJS MPHU CIO0KEHHHU. BbrunTaHue Kak
JeNCTBUE, 00paTHOE CIIOKEHUIO. Y MHOXKEHUE HATypallbHbIX YWCEJ, CBOMCTBA HYJS U
CAVHUIBI TPU yMHOXKEeHMM. [leneHue Kak jeiicTBue, oOpaTHOE YMHOXKEHHUIO.
KomnoHeHTs! feiicTBUM, CBsA3b MEXy HUMHU. [IpoBepka pesyibTara apupmMeTuueckoro
nencteud. llepeMecTuTeIbHOE M COYETATENIBHOE CBOMCTBA (3aKOHBI) CJIOKEHHUSA H
YMHOXKEHHS, paclpeeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHS.

Hcnons3oBanne OYyKB Aji1 00O3HAUYEHHsS HEM3BECTHOIO KOMIIOHEHTAa WM 3aIllUCH
CBOMCTB apu(METUUYECKUX JACHUCTBUH.

JlenuTenu U KpaTHBIE YUCIA, PA3JI0KEHUE HA MHOXKUTENU. [IpocTeie U cocTaBHbBIE
yucina. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoMm.

Crenenp ¢ HaTypaJgbHBIM IOKAa3aTesieM. 3allUCh YUCIA B BHJIE CYMMBI Pa3psaHbIX
CaracMpblIXx.

UucnoBoe BbIpakeHUE. BbIUnciieHHE 3HAYEHHWI YMCIIOBBIX BBIPAXEHUW, MOPSAIOK
BBIIIOJIHEHUS JACUCTBUM. MCronb30BaHWE NIPU BBIYUCICHUSAX IIEPEMECTUTEIBHOIO M
COUYETATEJIBbHOIr0 CBOWCTB (3aKOHOB) CIIOKEHUSI M YMHOXKEHHUS, PACIPEIECIUTEIHHOIO
CBOKCTBA YMHOKECHHUSI.

Apodu
[IpencraBienne o nIpodu Kak crocoOe 3amucu 4acTu BeduduHbl. OOBIKHOBEHHBIE

npobu. IlpaBuibHBIE M HempaBwibHbIE JpoOu. CmenraHHass apoOb, MPECTaBICHUE
CMEIIaHHOW JIpoOu B BUJE HEMPABUIHLHOW IPOoOU U BBIJICJICHUE IEJOW YaCTH YHUCIA U3
HeMnpaBuWiIbHOU 1podu. N3o00paxenue npodeil ToukaMu Ha YUCI0BOM MpsiMoil. OCHOBHOE
cBoiicTtBO npobu. Cokpamenue npobdeit. [IpuBenenue npodbw K HOBOMY 3HAMEHATEIIIO.
CpaBHeHue apo0eii.

CrnoxeHue W BbIUMTaHUE ApoOel. YMHOXEHHE M JejieHHe ApoOei, B3auMHO-
obpartHple apodu. HaxoxaeHne 4acT 1e0To 1 IEJI0T0 10 €ro YacTH.

Hecstuunas 3ammch apooeit. [lpencraBnenue necsaTUdHOM npoOu B BUIE
OObIKHOBEHHOM. M300pakeHue AECATHUYHBIX OpOOEd TOYKAMHM Ha YKMCIIOBOM MPSIMOM.
CpaBHEHHE ECATUYHBIX APOOECH.

Apubdmernueckrne ACUCTBUS C NECITHUYHBIMU NpoOsimu. OKpYyTiIeHUE JIECATUIHBIX
TpOOEii.

Pemenue TeKCTOBBIX 32,124
Pemenne TekCTOBBIX 3a1au apudMeTHYECKHM crocoOoM. PermieHue Jormdeckux
3amau. Pemenue 3amau mepebopoM BceX BO3MOKHBIX BapuaHTOB. Vcmonb3oBaHue TpH
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penieHnuu 3aaa4 TabJuIl U CXEM.

Pemenune 3amau, comepxammx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCTB,
BpEMs, pPACCTOSIHHE, I1I€HAa, KOJIMYECTBO, CTOMMOCThb. EJWMHMIIBI HW3MEpPEHUS: MAaCCHI,
00bEMa, 1IEHBI, PACCTOSHHUS, BpPEMEHH, CKOPOCTH. CBSI3b MEXKY €AMHUIIAMH U3MEPCHUS
Ka)KI0M BEJIMYUHBI.

Pemenne ocHOBHBIX 3a1a4 Ha JIPOOH.

[IpencrapiieHre TaHHBIX B BUJE TAOJIHII, CTOJIOYATHIX JUATPAMM.

Harnsanas reomerpus

Harnsgaele npeacrasnenus o Gpurypax Ha INIOCKOCTU: TOYKA, IpsMast, OTPE30K, JIyd,
yIOJI, JIOMaHasi, MHOTOYT'OJIbHUK, OKPYKHOCTb, Kpyr. YToi. [IpsiMOi, OCTpbId, TYIIOW U
Pa3BEPHYTHIN YIJIBL.

JUIMHa OTpe3Ka, METPUYECKHE E€IUHULBl JUIMHBL. [[IMHA J0MaHOW, NEpUMETP
MHOT'OYTOJIbHUKA. MI3MepeHne u NoCTpOEeHHE YIJIOB C TOMOIIBIO TPAHCIIOPTUPA.

Harnsnaele mnpencraBieHus o (@Qurypax Ha IUIOCKOCTH: MHOTOYTOJbHUK,
OpSIMOYTOJIBHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE (pUTyp.

N3obOpaxkenne ¢uryp, B TOM uyuciae Ha kietdaroi Oymare. Iloctpoenue
KOH(Urypanuii U3 yacten npsiMoil, OKPY>KHOCTH Ha HEJIMHOBAHHOM M KJIeT4aToi Oymare.
Hcrnonbs30BaHnEe CBOMCTB CTOPOH U YIVIOB NPSIMOYTOJIbHUKA, KBAApaTa.

[Tmomane MPSIMOYTOJIBHUKA U MHOT'OYT'OJIbHUKOB, COCTaBJICHHBIX
U3 TPSIMOYTOJBHUKOB, B TOM 4YHClIE (QUTYp, M300paKEHHBIX Ha KieTdaTod Oymare.
EauHunel n3mepeHus ioniaim.

Harnsanele mnpeacTaBieHUss O MPOCTPAHCTBEHHBIX (Urypax: NPsIMOYTOJIbHBIN
napauienenunesa, Kkyo, MHOrorpaHHukd. M3o00paxeHne mpocTeUInX MHOTOIPAHHUKOB.
Pa3Béprku kyOa u napamienenunena. Co3nanue Mojieneil MHOTOTpaHHUKOB (13 Oymard,
MIPOBOJIOKH, TUTACTUIIMHA U APYTUX MATEPHUAIIOB).

O0BEM NpAMOYTOIBHOTO Napajuienenumnena, kyoa. Equnuiel uamepenust o0bEMa.

6 KJIACC

HarypaJjabHble yuciaa

ApudmMernueckre JEHCTBHS C MHOTO3HAYHBIMH HATYPAIbHBIMH  YHCIIAMH.
YuciioBble BBIpRXEHUS, TOPSIOK JCHCTBUHM, MCIIONBb30BaHUE CKOOOK. Mcmomb3oBaHue
MPU  BBIYUCIICHHUSAX TEPEMECTUTEIHPHOTO M COYETATEIIbHOTO CBOMCTB CIIOKCHHUS U
YMHOKCHHSI, PaCHpeICTUTEIIBHOTO CBOWCTBA YMHOXKEHHS. OKpPYIJICHHE HATypaJbHBIX
YHUCE.

Jlenutenu u KpaTHbIE Ynciia, HAUOOJBIMI OOIIUI AeNUTeh U HauMeHbIee ooIee
KpaTHOE. [[e1MMOoCTh CyMMBI M IPOU3BEICHHMS. [[eIeHIEe C OCTaTKOM.
J{poon

OOGbIKHOBEHHass JpoOb, OCHOBHOE CBOWMCTBO JpOOH, COKpalleHue JapoOet.
CpaBHeHue U ynopsijourBaHue Apooeil. Perenue 3a1ay Ha HaX0KI€HUE YaCTH OT LIEJIOT0
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U 1IeJI0T0 1o ero yactu. JpoOGHoe uucino kak pesynbrar aeneHus. [lpeacraBinenue
JECITUYHON ApoOU B BHJE OOBIKHOBEHHOH IpOoOM U BO3MOXHOCTH MPEACTABICHUS
OOBIKHOBEHHOM JpoOU B BUJIE AECATUYHON. JlecsITUUHBIE IpOOH U METPUUECKAs cCUCTEMA
Mep. Apudmernyeckue OEHCTBUS U UYUCIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMH U
JNECATUYHBIMH TPOOSIMH.

OtHowenue. Jlenenue B JaHHOM OTHOIIEHUHU. MaciuTta0, nponopuus. [lpumenenue
IIPONIOPLIMM NPH PELICHNUU 3a1a4.

IlonsTne mpoueHTa. BplunciaeHue NPOLEHTAa OT BEIUMYMHBI M BEIWYUHBI 110 €€
OpOLEHTY. BblpakeHHe NpPOLEHTOB MAECATUYHBIMU JApoOsmu. Pemienune 3agad Ha
IIPOLIEHTHI. BhIpakeHNnE OTHOLIEHUS BEJIMYMH B MPOLIEHTAX.

HonoxuTenbHbIE U OTPULATEIbHBIE YHCIA

[TonoxxutenbHble W OTpULlATENbHBIE uKcina. llensle uwncma. Mopynp yucia,
reoMeTpuyecKasl HHTEpIpeTalus MoayJia uncia. M3o0paxeHnue yncen Ha KOOPAUHATHOMN
npsimoil. YUucioBbie mpoMexyTku. CpaBHeHHe uucen. ApudmeTHdyeckue ICHCTBUS C
MOJIOKUTEJIBHBIMU U OTPULIATEIIbHBIMU YHCIIAMHU.

[IpssmoyrosibHast cucTeMa KOOPJAWHAT HA IUIOCKOCTH. KoOopauHAThl TOYKM Ha
II0CKoCTH, alcruucca u opauHata. I[loctpoeHue Touek W Quryp Ha KOOpPAUHATHOMN
IJIOCKOCTH.

bBykBeHHbBIE BBIPAKEHUA

[Ipumenenue OyKB JIsl 3allUCH MAaTEMAaTHUYECKUX BBIPAKEHUN M MPEIJIOKEHUN.
CpoiicTBa apu@MmeTHUYeCKUX JAeCTBUH. DyKBEHHBbIE BBIPAXKEHUS U  YHCIIOBBIC
IIOJCTAHOBKU. bDyKBEHHBIE paBEHCTBA, HAXOXXIECHUE HEU3BECTHOIO KOMIIOHEHTA.
@®opMyinbl, GopMysIbl MEpUMETpa M IUIOMIAAM MPSMOYTOJIbHUKA, KBajapara, oObEMa
napajienenuneaa u Kyoa.

Pemenue TeKCTOBBIX 33124

Pemenne TexkcTOBBIX 3amau apudmeTuyeckum crocoboM. PereHue normyeckux
3a1a4. Pemenue 3aau nmepebopoM BCceX BO3MOMKHBIX BAPUAHTOB.

Pemenue 3amay, coaepkaniux 3aBUCMMOCTH, CBS3bIBAIOIIUX BEJIMYUHBI: CKOPOCT,
BpEeMsl, pacCTOSIHUE, 1I€Ha, KOJIMYECTBO, CTOUMOCTb, IPOU3BOAUTEIILHOCTh, BpeMs, 00bEM
paboTel. EnMUHMIBI M3MEPEHHSA: MAacChl, CTOUMOCTH, PAaCCTOSHHUS, BPEMEHHU, CKOPOCTH.
CBsi3b MEXKy €AMHUIIAMHU U3MEPECHUS KaXKI0M BEIIMUUHBI.

Pemenune 3amad, CBSI3aHHBIX C OTHOIIEHHEM, MPOMOPIMOHAIBHOCTBIO BEJIWYHWH,
MPOIICHTAaMH; PEIICHIE OCHOBHBIX 3a7a4 Ha IPOOU M TIPOLICHTHI.

Ouenka u TpUKHUIKA, OKpyrjeHue pesynbrata. CocTaBieHHe OYKBEHHBIX
BBIPAKEHUH 10 YCIOBUIO 3aa4H.

[IpencraBierre JOaHHBIX C TOMOINBI0 Tabiui, u guarpamMMm. CronOdarbeie
JyarpaMMbl: YTE€HUE U MTOCTpoeHue. UTeHHE KPYTroBbIX AUarpaMm.

Harasgnas reomerpust

Harmsinapie mpeactaBieHus o purypax Ha mIIOCKOCTHU: TOYKA, IPsiMast, OTPE30K, Ty,

yTOJ1, JIOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.
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B3anMHOE pacnosnokeHue ABYX INPSMBIX HA INIOCKOCTH, NApajlICIbHBIE NPSMBIE,
NEPIECHANKYJIIPHBIE IpsiMbIe. I3MepeHne pacCTOSHUN: MEXAY ABYMs TOUKaMU, OT TOUKU
710 MIPSIMOM, JIJIMHA MaplIpyTa HAa KBAJPATHON CETKE.

N3mepeHne u moCTpOEHHUE YIIIOB C TIOMOLIBIO TPAHCIIOPTUPA. BHUIBI TPEYTOJIBHUKOB:
OCTPOYTOJIbHBIHN, MPSMOYTOJIBHBIN, TYIIOYTOJBHBINA, PABHOOEIPEHHBIN, PABHOCTOPOHHUH.
YeTbIpEXYrOoJbHUK, MPUMEPBl  YETBHIPEXYTOJIBHUKOB. [IpAMOYrosibHMK, KBajpar:

UCIIOJIb30BaHUE CBOMCTB CTOPOH, YIJIOB, AMaroHanei. M3o0paxenue
reoMeTpUUYecKux (Uryp Ha HEJIMHOBAaHHOW Oymare ¢ HCHOJIb30BaHUEM LUPKYJIS,
JMHENKH, yroibHUKa, TpaHcnopTupa. [loctpoenus Ha kieryaToit Oymare.

[lepumerp MHOroyroipHuka. [loHsTue miomanu (Urypbl, €IUHULBI U3MEPEHUS
mwiomany. [Ipubnmk€nHoe u3MepeHue Imiomaad Guryp, B TOM YHUCJIE€ Ha KBaJpaTHOU
cetke. [IpubnmxénHoe n3MepeHue JUIMHbI OKPY>KHOCTH, TUIOIIAIU Kpyra.

CummeTpus: eHTpaabHas, OCeBas U 3epKajbHas CUMMETPUHU.

[TocTpoeHne cuMMETPUYHBIX QUTYD.

Harnsaaele npencTaBiieHns 0 TPOCTPAHCTBEHHBIX (PUrypax: napamienenunes, Kyo,
MpU3Ma, mupamuja, KOHyc, HWINHAP, map u cdepa. M300paxeHne npocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOTOTPAaHHUKOB, HIMIUHAPA U KoHyca. Co3qanue Moaenei
IPOCTPAaHCTBEHHBIX PUTYp (M3 OymMaru, NpoBOJIOKH, INTACTHIIMHA U IPYTHX MaTepUaOB).

[lonstue o00bEMa, eauHULIBI H3MepeHus o00béMa. OOBEM NPSIMOYTOIBHOIO
napasuiesenunesa, Kyoa.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHBIC pPE3yNBTaTBl OCBOCHHS TMPOTPAMMBI Y4eOHOTO Kypca K KOHITY
oOyueHus B 5 KJjacce:

Yucaa 1 BbIYUCIEHUSA

[ToHumaTh W TPaBWIBHO YHOTPEOJATh TEPMHUHBI, CBS3aHHBIC C HATYpaJbHBIMH
YUCIaMU, OOBIKHOBEHHBIMU U IECSITUYHBIMU APOOSIMH.

CpaBHUBaTh U YNOPSAOYMBATH HATypajbHbIE YHCJIA, CPABHUBATH B MPOCTEHIINX
cllydasx OOBIKHOBEHHBIE IPOOH, TECITUUHBIEC TPOOH.

COOTHOCUTH TOUKY Ha KOOPJIMHATHOM (YHUCIIOBOM) MPSIMOM C COOTBETCTBYIOIIUM €1
YUCJIOM M HM300pa)kaTh HaTypaJbHBIC YHCIIA TOYKAMH HA KOOPAMHATHOW (YHCIIOBOIN)
PAMOM.

Beimonuare  apudmernyeckue JIEUCTBUS € HATypajdbHBIMH — YHCJIAMH, C
OOBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEUIIINX CITyUasX.

BrInosHATE NIPOBEPKY, MPUKUJIKY PE3yIbTaTa BEIYUCICHUI.

OKpyIJIsTh HaTypaJibHbIE YKCIIA.

Penienne TeKCTOBBIX 3a/1a4

Pemateh TekcToBble 3adaur  apU(PMETHUYECKUM CIIOCOOOM U C  TIOMOIIBIO
OpPraHU30BaHHOTO KOHEYHOTO Mepedopa BCEX BOZMOKHBIX BAPUAHTOB.

Pemiars 3amauu, coaepkaiiue 3aBUCUMOCTH, CBS3BIBAIOIINE BETUYUHBI: CKOPOCTb,
BpEMsl, pACCTOSIHUE, 1IEHa, KOJMYECTBO, CTOUMOCTb.
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Hcnonp30BaTh KpaTKUE 3alHCH, CXEMbI, TaOJIUIbI, 0003HAYCHHS TPH PEIICHUN
3aaad.

ITonp30BaThCs OCHOBHBIMM EOWHUILIAMU W3MEPEHUS: ILIEHBI, MACChl, PACCTOSHUA,
BPEMEHH, CKOPOCTH, BBIPAKaTh OJJHU €IWHUILIBI BEJIMYUHBI YEPE3 IPYTHE.

N3BnekaTh, aHaIU3UPOBATh, OLICHUBATh UH(POPMAIIUIO, TPEACTABICHHYIO B TA0NIUIIE,
Ha cTOJI0UaTOM AuarpaMme, HHTEPIPETUPOBATH MPE/ICTABICHHBIEC IaHHbBIC, UCIIOIb30BaTh
JTAHHBIE TIPU PEIICHUU 33/1a4.

Harasignas reomerpus

[Tonmb30BaThCA TEOMETPUUECKUMU OHATUSMU: TOUYKA, NpsiMasi, OTPE30K, JIyY, YroJ,
MHOTOYTOJIBHUK, OKPY>KHOCTb, KPYT.

[IpuBOIUTH IPUMEPHI 0OBEKTOB OKPYKAIOIIETO MUPA, UMEIOIUX (POPMY U3yUEHHBIX
reoMeTpu4ecKux puryp.

Hcnonb30BaTh TEPMHUHOJOTHIO, CBSI3aHHYIO C VYIJIAMU: BEPIIMHA CTOPOHA, C
MHOTOYTOJIbHUKAaMH: YTrOJI, BEPIIMHA, CTOPOHA, JWATrOHANIb, C OKPY>KHOCTBIO: Paauyc,
TUAMETP, LIEHTP.

N3ob6pakath n3yueHHbIC reoMeTpruUYecKre PUTrypsl Ha HEITMHOBAHHON M KJIETYATOMN
Oymare ¢ MOMOILbIO ITUPKYJIS U TUHEUKHU.

Haxonute 1mHbBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHUEM C TOMONIBIO TMHENKH,
CTPOUTH OTPE3KH 3aJJaHHOM JNIMHBI; CTPOUTH OKPYKHOCTh 3aJIaHHOTO pajdyca.

Hcnonb3oBaTh CBOMCTBA CTOPOH M YIJIOB MPAMOYTOJbHMKA, KBajapara IS HX
MOCTPOCHMS, BBIYUCIICHUSA TUIOIIAIN U IEPUMETPA.

Beruucnares mnepumeTp W IUIOIIAAL  KBajpara, MPSMOYTroOJibHHMKA, GUryp,
COCTaBJICHHBIX U3 MPSMOYTOJIbHUKOB, B TOM Yucje GUryp, n300pakEHHBIX Ha KJIeTYaTOM
Oymare.

[Tonp30BaThCSI OCHOBHBIMM METPUYECKUMHU €IUHULIAMH W3MEPEHHS JIMHBI,
TJIOIIA/IN; BBIPAXKATh OJTHU €AMHUILIBI BEJIUYUHBI Yepe3 APYTHUe.

Pacno3naBaTh mapaiuienenuren, KyO, HMCIOJIB30BaTh TEPMHUHOJOTHIO: BEpIIHHA,
pedpo rpaHb, U3MEPEHUS, HAXOAUTh U3MEPECHUS TIapasuiesienuneaa, Kyoa.

Boruucnare o0béM  kyba, mMmapaiienenurena IO 3aJaHHBIM — U3MEPEHUSIM,
MI0JIb30BaThCS CAMHHUIIAMU U3MEPEHUS 00BhEMA.

Pemate HeclaoXHBIE 3aJa4yd  HAa M3MEPEHHUE TEOMETPUUYECKHWX BEJIMYUH B
MPAKTUUYECKUX CUTYyaIUsX.

[IpenMeTHble pe3yabTaThl OCBOEHUSI MPOrpaMMbl y4eOHOro Kypca K KOHILY
oOydeHus B 6 kiacce:

Yucjaa v BLIYUCTIEHUS

3HaTh W TOHUMATh TEPMUHBI, CBSI3aHHBIC C pA3JIMYHBIMU BHUJAMU YHCEI U
Croco0aMu UX 3aMUCH, IEPEXOAUTH (€CIIM TO BO3MOXKHO) OT OAHOM (POPMBI 3aMHCH YHCIIA
K APYTOM.

CpaBHUBATh U YIOPSA0UMBATH IIEJIbIC YUCIIa, OOBIKHOBEHHBIC U JECATUYHBIE APOOH,
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CPaBHUBATbH YUCJIA OJHOTO U Pa3HBIX 3HAKOB.

BrimonusaTe, couetast yCTHbIC U MUCbMEHHBIE TPUEMBI, apu(METUUECKUE ICHCTBUS
C HATypaJbHBIMU U ILEJIBIMM YUCIAMH, OOBIKHOBEHHBIMU M JIECATUYHBIMHU JIpOOsSMHU,
[IOJIOKUTEJIBHBIMU Y OTPULIATEIbHBIMY YHCIaAMHU.

BpraucnaTrs 3Ha4YE€HHMS YMCIIOBBIX BBIPAKECHWM, BBINOJHATH IPUKUAKY U OLEHKY
pe3yJibTaTa BBIYMCIECHUH, BBIIOIHITH IPE0OPa30BaHuUs UNCIIOBBIX BBIPAXKEHUN HA OCHOBE
CBOMCTB apr(METHUUECCKUX JACHCTBUM.

COOTHOCHUTH TOYKY Ha KOOPAMHATHOM MPSAMOW C COOTBETCTBYIOLIUM €H YHCIIOM U
n300pakaTh yMclia TOUKaMU Ha KOOPIWHATHOW MPSIMON, HAXOJAUTh MOJYJIb YHCIIA.

COOTHOCHTH TOYKHU B NMPSAMOYTOJIBHOW CHCTEME KOOPAMHAT C KOOPAWHATAMU 3TOU
TOYKH.

OKpyrTh LeJble Yhca U IeCATUUHbIE IPOOU, HAXOIUTh MPUOJIMKEHUS YHCE.

YucsoBbie 1 0YyKBEeHHbIE BbIPAKEeHUSA

[TonumaTte U yHnoTpeOasTh TEPMHHBI, CBSA3aHHBIC C 3aMKMCBI0O CTENEHU YHCIIA,
HaxOJWTh KBaApaT M KyO uYHcIa, BBIYUCIATH 3HAYEHUS YHCIOBBIX BBIPAKCHUH,
coAepKalluX CTECTICHHU.

[Tonp30BaThCa TpPU3HAKAMU JACIMMOCTH, PAaCKIIaJbIBaTh HATypaJlbHbIC 4YHCJIa Ha
MPOCTHIC MHOKHUTEIH.

ITonap30BaThCs MacITabOM, COCTABIISTH IPOTIOPIIUKA U OTHOIIICHUS.

Ucnonb3oBath OyKBBI JjIsi O0O3HAYEHMS] YHUCEN MPU 3alUCH MaTeMaTHYECKHUX
BBIpQKCHUN, COCTABJISATh OYKBEHHBIC BBIpOXCHUS W (OPMYIBI, HAXOJWTh 3HAYCHHS
OYKBEHHBIX BBIPAKEHUM, OCYIIECTBIISAST HEOOXOIMMbBIC TIOJICTAHOBKH M MPE0Opa30BaHUSI.

HaxonuTe Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pelenue TeKCTOBBIX 33124

PemaTe MHOTOITIArOBBIE TEKCTOBBIC 3a7a4l apU(PMETUUECKUM CIIOCOOOM.

Pemate 3amaum, CBsI3aHHBIE C OTHOIIEHUEM, MPOMOPIHUOHATHHOCTHIO BEJIMYUH,
MPOIICHTAMH, PEIaTh TPU OCHOBHBIC 3a/1a4X HA APOOH U MPOIICHTHI.

Pemate 3amaun, comeprkariyie 3aBUCHMOCTH, CBSI3BIBAIOIINE BEIIMYUHBI: CKOPOCTD,
BpEMs, PACCTOSIHHE, II€Ha, KOJMYECTBO, CTOUMOCTbH, MPOU3BOAUTEIBHOCTh, BpEM,
o0bémMa paboOThl, HCHONB3Ys apuPMETHUECKHE JCHCTBHS, OILICHKY, NPUKUIKY,
MI0JIB30BAThLCS SAMHUIIAMU U3MEPCHUS COOTBETCTBYIOITUX BEIIMUHH.

CocTaBisaTh OYKBEHHBIE BBIPKEHUS 110 YCIOBHUIO 3a/1aUH.

N3Bnekats nHGOpMAIIHIO, IPEJCTABICHHYIO B TA0IHIIAX, HA TUHEHHOM, CTOIOUATOM
WJIM KPYTOBOM TMarpaMmax, HHTEpPIIPETUPOBATH MPEICTABIICHHBIEC JaHHBIC, HCTIOIb30BaTh
JaHHBIC TPY PEIICHUHN 3a/1a4.

IIpencraBisaTs wWHPOpPMANMIO ¢ IOMOIIBIO TaOJMI, JMHEHHONW M cTONOYaTOM
JTUarpaMM.

Harasianas reomerpus
[TpuBoAUTH IPUMEPHI 0OBEKTOB OKPYKAIOIIETO MUPA, UMEIOITNX (OPMY U3YIECHHBIX
F€OMETPUYECKUX IIJIOCKUX UM TPOCTPAHCTBEHHBIX (UTYp, NTPUMEPhl paBHBIX U
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CUMMETPUYHBIX QUTYP.

N300paxxaTh ¢ NOMOIIBIO LIUPKYJISA, JUHEWKH, TPAHCIIOPTHPA HAa HEJIMHOBAHHOM U
KJIeT4aTo OyMare M3yudeHHbIE TUIOCKHE TeOMeTpuyeckue (Urypbl U KOH(UTypaluH,
CUMMETPUYHBIE QUTYPBI.

[Tonb30BaTbCd TIE€OMETPUYECKHUMH IOHATUSAMH: PAaBEHCTBO (PUIYp, CHUMMETpUS,
UCIIOJIb30BaTh TEPMHUHOJOTHIO, CBS3aHHYIO C CHUMMETPHEN: OCh CHMMETPHUH, LEHTP
CUMMETPHH.

HaxoauTe BeTWYMHBI yIIIOB U3MEPEHNUEM C IOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI
3aIaHHOM BEJIMYMHBI, IMOJIb30BATHCS IMPU PELICHHHM 3aJad TpajlyCHOM MEpPOW YIJIOB,
pacIio3HaBaTh HA YEPTEKAX OCTPBIN, IIPSIMOU, PA3BEPHYTHIM U TYIION YTJIBI.

BpruuciAres  UIMHY  JIOMaHOM, NEPUMETP MHOIOYIOJIBHHMKA, II0JIb30BAaThCS
€IUHULIAMH U3MEPEHHS JUIMHBI, BBIpaXKaThb OJHHM EIWHMIBI W3MEPEHHUs [JIMHBI 4Yepes
Ipyrue.

Haxoguth, HUCHONIB3ys 4YEpPTEKHBIE WHCTPYMEHTBI, PACCTOSHUA: MEXKIY IBYMs
TOYKAMH, OT TOYKH 10 IPSMOM, JUIMHY ITyTH Ha KBaJpPaTHOM CETKE.

Boeruncnsate miomans Guryp, COCTaBJIEHHBIX U3 MPSIMOYTOJIBHUKOB, UCIOJIb30BaTh
pa3OueHre Ha MPSAMOYTOJIbHMKM, Ha paBHble (QUIypbl, JOCTpauBaHHUE [0
MPSMOYTOJIBHUKA, II0Jb30BAaThCS OCHOBHBIMH €IMHULAMHA H3MEPEHHUs IUIOLIAJH,
BBIpaXKaTh OJHU €AUHULIBI U3MEPEHUS IIIOIIAN Yepe3 APYyTHE.

Pacnio3HaBaTe Ha MOJENSAX W H300paXKEHUSIX NUPAMHUAY, KOHYC, UMJIUHAP,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0paxkats Ha KjaeT4aTor OyMare NpsMOYTOJbHBIN Mapalyieaenune].

Boruucnsate 00bEM MPAMOYTOIBHOTO Napajienenunena, Ky0a, MOJIb30BaThCA
OCHOBHBIMU €JMHUIIAMH U3MEpPEHUsi 00bEMa;

Pemrare HecnoXHBIE 3aa4d Ha HAxOXICHUE TE€OMETPUYECKMX BEIUYUH B
IIPAKTUYECKUX CUTyaLUsX.
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TEMATHYECKOE IINTAHUPOBAHHUE

S KVIACC

HaumenoBanue pasnena
(TemnI) Kypca

KomuyecTBO
JacoB

OcHOBHOE coepKaHne

OcHOBHBIC BUJbI ACATCIBHOCTH o6yqa}oumx051

HarypanbHbie uncna.
JlelicTBUS C HATypaJbHBIMU
YU CIIAMU

43

JlecsaTruHas cucremMa
cuuciieHud. Psn
HATYpaJIbHBIX YHCE.
Harypanshsiii psia.
Yucno 0.
HarypansHbie uncna
Ha KOOPJAMHATHOU
MPSMOM.

CpaBHeHue,
OKpYTJICHUE
HATYpaJIbHBIX YHCEN.
Apudmernueckue
JICUCTBUSA C
HaTypaJIbHbIMU
yrcnamu. CBoMCTBa
HYJIS TIPU CJIOKEHUU U
YMHOKEHUH,
CBOMCTBA €IUHUIIBI
[P YMHOKEHUU.

YuraTh, 3alIUCHIBATH, CPABHUBATH HATYPAJIbHbBIC YHCIIA;
npeaIaraTb U 00CyKIaTh COCO0bI YIIOPSITOYMBAHUS YUCEN.
MN300paxaTh KOOPAMHATHYIO IPSIMYI0, 0TMEYaTh YUCIIA
TOYKaMH Ha KOOPJIUHATHOU NPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKHU.

HccaenoBath cBoOiicTBa HaTypalbHOTO psifa, yucen 0 u 1 npu
CJIOKEHUU U YMHOXEHUHU.

Hcnonb30BaTh NPaBUIIO OKPYTIIEHUS HATYPaJbHBIX YUCEN.
BoInoJHATH apu(pMeTHYECKHE 1eiiCTBUA C HATYpaJIbHBIMU
YUCJIAMH, BBIYMCJIATh 3HAYEHUS YUCIOBBIX BBIPAXEHUHN CO
CKOOKamMH 1 6e3 CKOOOK.

3anuceIBaTh NPOU3BEACHUE B BUJE CTENIEHU, YUTATh CTEIICHHU,
HCI0JIb30BaTh TEPMHUHOJIOTMI0 (OCHOBAHUE, MIOKA3aTENh),
BBIYHCJIATH 3HAYEHUS CTECTICHEH.

BbInoJHATH NPUKUAKY U OLEHKY 3HaYE€HUN YUCIIOBBIX
BBIPKECHUI, MPeAIAraTb U NPUMEHATHb NPUEMBI IPOBEPKHU
BBIYHCIICHUN.

Hcnonb30BaTh NpH BHIYUCIEHUAX IEPEMECTUTEIILHOE U
coueTaTeIbHOE CBOMCTBA CIIOKEHUS M1 YMHOXKEHUS,
pacnpenenuTebHOE CBOMCTBO YMHOKEHHUS; (DOPMYTUPOBATH

19



[lepemecTuTenpHOE
Y COYETATEIbHOE
CBOMCTBA CJIOKEHHUS
U YMHOXKEHUS,
pacnpenenuTenbHOe
CBOMCTBO
YMHOXEHUSI.
Jenurenu n
KpaTHbBIC YUCIIA,
Pa3JI0KEHUE YnCIIa
Ha MHO>KHUTEJIH.
Jlenexnue

¢ octaTtkoM. [IpocTeie
Y COCTaBHBIC YHCIIA.
[Ipu3Haku
JICTMMOCTH Ha 2, 5,
10, 3, 9.

Crenenn ¢
HaTypaJbHbIM
MoKa3aTeseM.
YucnoBbie
BBIPKCHUS,
MOPSIOK IEUCTBUM.
Pemienue TekCTOBBIX
3aJ1a4 Ha BCE
apupMeTHIECKUE

U PUMEHATH NMPaBUJIa MpeoOpa30BaHUs YUCIOBBIX
BBIPQXEHHUI Ha OCHOBE CBOMCTB apu(METUIECKUX ACHCTBHIA.
HccaenoBath 4iCiIOBbIE 3aKOHOMEPHOCTH, BBIABUIATh M

000CHOBBIBATH I'MIIOTE3bI, (POPMYJIHPOBATH 00001IEHUSA U
BBIBO/IbI [10 PE3YJIbTATAM MTPOBEAEHHOTO UCCIEAOBAHUSL.
@®opMyJIUPOBATH ONpeAeJIeHUsI ICIIUTENS U KPAaTHOTO,
HA3bIBATh JICTIUTENN U KPATHBIC YUCTIA; PACIIO3HABATH
MPOCTHIE U COCTABHBIC UKCIIA; (POPMYJIUPOBATH U
NMPUMEHATH MPU3HAKH JICIMMOCTH Ha 2, 3, 5, 9, 10;
NMPUMEHSITH AJITOPUTM PA3JIOKEHUS YUCIJIa HA IPOCTHIE
MHOHUTEJN; HAXOAUTh OCTATKH OT JICJICHUS U HETIOJIHOE
YacTHOE.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BBICKA3bIBAHUS

0 HaTypaJIbHBIX YHCJIaX, MPUBOJAUTH MPUMeEPHI U
KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHMS 1 OTPUIAHUS
BBICKA3bIBAHUI O CBOMCTBAX HATYPAJIbHBIX YHCE.
KoncTpynpoBaTh MaTeMaTHYeCKHE MPeI10KeHUsI

C IOMOIIBIO CBSI30K «H», «UJIN», KECIHU..., TO...».

PemiaTh TEKCTOBBIC 3a/1a4u apUPMETHIECKUM CITOCOOOM,
HCMO0JIb30BAaTh 3aBUCUMOCTH MEXK]ly BETMUYMHAMU (CKOPOCTb,
BpEMsI, paCCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOUMOCTD U Jp.):
aHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 33]1a4H,
nepedopmMyIHPOBATh YCIOBUE, H3BJIEKATh HEOOXOIUMBIC
JAHHbIE, YCTAHABJIMBATH 3aBUCUMOCTH MEK/ly BEJIUUYUHAMH,
CTPOUTH JIOTUYECKYIO LIETIOYKY PACCYKIACHUM.
MoaenupoBaThb X0 PELICHUS 3a/1a4d C IOMOUIIBIO PUCYHKA,
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JICUCTBUS, HA
JIBUKEHHE U TTOKYTIKH

CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pa30UpaTh, OLEHUBATH PA3JINYHbIC PELICHUS,
3alMCH PEUICHUI TEKCTOBBIX 3a/1a4.

Kpuruyecku oneHMBaTh NOJyYEHHBIN pPE3yJIbTAT,
OCYLLIECTBJIATH CAMOKOHTPOJIb, IIPOBEPSIS OTBET HA
COOTBETCTBHE YCIOBHUIO, HAXOAUTh OIIUOKH.

PemaTp 3a1a4n ¢ momolpio nepedopa BceX BO3MOKHBIX
BAapUAHTOB.

3HAKOMUTBCS ¢ HCTOPHUE pa3BUTHA apU(PMETUKU

Harnsgnas recoMCTpus.
JIMHUM Ha IIOCKOCTHU

12

Touka, npsimas,
OTPE30K, JIyY.
Jlomanas.
N3mepenue niauHbl
OTpe3Ka,
METPUYECKHUE
€AMHUILIBI U3MEPEHHUS
JuHbL. OKpY>KHOCTh
U KpYT.
[IpakTrueckas pabota
«ITocTpoenue y3opa
U3 OKPYKHOCTEW».
VYron. [psamoi,
OCTpPBIH, TyIION U
Pa3BEPHYTHIN YIJIBL.
N3mepenue yrios.

Pacno3HaBaTh Ha 4yepTekKax, pUCYHKAX, ONUCHIBATD,
UCIIOJIb3Ys TEPMUHOJIOTHIO, U H300PaKaTh C TOMOIIBIO
YEpPTEKHBIX NHCTPYMEHTOB: TOUKY, IIPAMYIO, OTPE30K, Iy,
YTOJ1, JIOMaHY!0, OKPY’KHOCTb.

Pacno3naBath, NPpUBOAUTH NPUMeEPbI 00BEKTOB PEaTHLHOTO
MHUpa, UMEOIUX GOpMYy U3YYEHHBIX PUTYP, OLIEHUBATH UX
JIMHEWHBIE PA3MEDPBL.

Hcnonb30BaTh TMHENKY U TPAHCIIOPTUD KAK HHCTPYMEHTBI [T
MOCTPOCHHUS U U3MEPEHUS: H3MEPSATH JJIMHY OTPE3KA,
BEJIMYMHY YTJIa; CTPOUTH OTPE30K 3aJaHHOM JJIMHBI, YTOJI,
3aJJaHHOW BEJIMYMHBI, OTKJIAABIBATH [IUPKYJIEM PaBHbIC
OTPE3KH, CTPOMTH OKPYKHOCTb 3aJaHHOTO paauyca.
N306paxath KOHGUTYpaAIIUUA TEOMETPUUYECKUX QUTYD U3
OTPE3KOB, OKPY>KHOCTEM, UX YACTEW HA HEJTMHOBAHHOMU U
KJIeT4aTol Oymare; mpeasiaratb, OMUCHLIBATH U 00CYKIATH
CIoco0bl, AJITOPUTMbI TTIOCTPOCHMUSL.

Pacno3HaBath 4 n300pakaTh Ha HEJIMHOBAHHOM U
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[TpakTrueckas pabota
«[TocTpoenue yrios»

KJIETUYaTOM Oymare mpsiMoil, OCTPBIN, TYIOU, pa3BEPHYTHIN
YIJIbl; CPABHUBATH YTJIbL.

BbI4MCasITH JIMHBI OTPE3KOB, JOMaHBbIX.

IlonnMaTh M MCNOJIB30BATh MPU PELICHUH 32124
3aBHCUMOCTH MEXK]ly IUHUIIAMU METPUYECKOW CUCTEMBI MED;
3HAKOMHUTBCH C HEMETPUUYECKUMU CUCTEMAaMU MEpP; BbIPAKATh
JUIMHY B pa3JIMYHbIX equHUIAX n3Mepenus. UcciaenoBarn
burypsl 1 KOHQUTYpAIUH, UCTIOIL3YS IU(POBBIE peCypChl

OOBIKHOBEHHBIE IPOOHU

48

Hpo6s. IIpaBunbHbIE
1 HETIPaBUJIHHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue po0ei.
CnoxeHue u
BBIUNTAHUE
OOBIKHOBEHHBIX
npo0Oeitl. CMelianHas
Ipo0b. YMHOXKECHHUE U
JICIICHUE
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbI€ poOH.
Pemenure TeKCTOBBIX
3a/1a4, COJEPIKAINX
npobu. OCHOBHBIE

MopeanpoBarthb B rpaduueckoii, mpeaAMeTHON hopme, ¢
MOMOILBIO KOMIIBIOTEPA NOHITHUS U CBOICTBA, CBSI3AHHBIE C
O0OBIKHOBEHHOM JPOOBIO.

YuraTh 1 3aMCbIBATH, CPABHMBATH OOBIKHOBEHHBIE APOOH,
NpeaiaraTb, 000CHOBbIBATH U 00CYKIATh CIOCOOBI
YIOPSAIOYUBAHUS APOOECH.

N3006paxaTh OOBIKHOBEHHBIE IPOOU TOUKAMU Ha
KOOPJIAUHATHOM MPAMOM; MCIOJAB30BATH KOOPANHATHYIO
NpSAMYIO JJi CPaBHEHUSI IPOOEH.

D®opMyIHPOBATH, 3AIIUCHIBATH C NOMOIIbLIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO IpOOH; MCMOJIb30BATh OCHOBHOE
CBOMCTBO JIpoOM JIJIsi COKpAILCHUs ApOoOei U MPUBEICHUS ApoOU
K HOBOMY 3HAMEHATEIIO.

IIpeacraBiasiTb CMEIaHHYIO APOOb B BUJE HEMPABWIBHOU U
BBIJICJISITH LIEJTYIO YacTh YKCIIa U3 HEMPaBUILHOM IpOOH.
BbInoaHATH apudmeTnyeckne qelicTBUSI C OOBIKHOBEHHBIMU
JIpo0siMU; MPUMEHSATH CBOMCTBA
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3a/1a4M Ha IpooH.
[IpumeHeHue OyKB
JUISL 3aITMCH
MaTeMaTUUECKUX
BBIPAKECHUU U
MPEIJIOKEHU N

apumeTnyecKkux IEHCTBUI IS pallMOHATN3alUU BRIYUCICHUH.
BbINOJHATH NPUKUIAKY ¥ OLEHKY PE3yJIbTaTa BEIYMCICHUM;
NpeaIaraTb ¥ NPUMEHATH NPUEMBbI IPOBEPKH BHIYUCICHUN.
IIpoBoauTh HCCIEeI0BAHMS CBOMCTB ApOoOEH, onmupasich Ha
YHCJIOBBIE IKCIIEPUMEHTHI (B TOM YHCIIE€ C TOMOIIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh HCTHHHBIE U JIOXKHBIE BBICKa3bIBaHUA O APOOSIX,
NPUBOJAUTH NPUMEPbI U KOHTPIIPUMEDPBL, CTPOUTH
BbICKA3bIBAHUSA U OTPULAHKS BBICKA3bIBAHUM.

PemaTh TEKCTOBBIE 3a/1a4u, COJIEpKAIINUE TPOOHBIE TaHHBIE, U
3a/1a4M Ha HAXOXKJIECHHUE YaCTH LIEJIOTO U LIEJIOTO 10 €ro YacTH;
BbISIBJISITh UX CXOACTBA U Pa3JIU4MS.

MoaenupoBarh X0 pELICHU 3a1a4H C IIOMOIIbIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTth, pa3doupaTh, OLEHUBATH PA3IUYHBIE PELICHNUS,
3aIMCU PELIEHUN TEKCTOBBIX 3a1a4.

Kpurnyecku oueHUBaTh MOJIYYECHHBIN PE3YJIbTAT,
OCYILECTBJIATH CAMOKOHTPOJIb, IIPOBEPSIA OTBET HA
COOTBETCTBHE YCIOBHUIO, HAXOAUTH OIHOKH. 3HAKOMMTBLCH C
HUCTOPHUeE pa3BUTHA apu(pMETUKI

Harnsanast reometpus.
MHOIrOyroJIbHUKH

10

MHOroyroJibHUKH.
YeThIpEXYroIbHUK,
IIPSAMOYTOJIBHHUK,
KBaJpar.
IIpakTnueckas

OnuceiBaTh, MCNOJIB3Y TEPMHHOJIOTHIO, H300PaXKATH C
MOMOILBIO YePTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJIETTUPOBATh U3 OyMaru MHOTOYTOJIbHUKHY.

I[IpuBoanTsL NpuMepbl 00HEKTOB PEATHHOTO MUPA, UMEIOLIUX
(dbopMy MHOTOYTOJIBHUKA, IPSIMOYTOJIbHUKA, KBaJIpaTa,
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pabora «Iloctpoenue
MPSAMOYTOJILHUKA C
3aIaHHBIMU
CTOPOHAaMH Ha
HEJIMHOBAHHOU
Oymare.
TpeyronpHUK.
[Inomans 1 nepumMeTp
MPSAMOYTOJILHUKA U
MHOTOYTOJIbHUKOB,
COCTAaBJICHHBIX U3
MPSAMOYTOJIbHUKOB,
€IUHULIBI U3MEPEHUS
mromanuy. [lepumerp
MHOT'OYTOJIbHUKA

TPEYTOJIbHUKA, OEHMBATh UX JINHEWHBIE PA3MEPBHI.
Bbr4ucjasaTh: nEpUMETP TPEYTOJIBHUKA, IPSIMOYTOJIbHUKA,
MHOT'OYT'OJIBHUKA; TUIOIIAAb MIPSMOYTOJIbHUKA, KBagpaTa.
M300paxkaTh OCTPOYIOJIbHBIE, IPSAMOYTOJIbHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

CTponTh Ha HETMHOBAHHON M KJIETYaTON Oymare KBajaparT U
IPSIMOYTOJIBHUK C 33JJaHHBIMU JIJIMHAMU CTOPOH.
HcciienoBath cBOMCTBA IPAMOYTOJIBHHKA, KBaApaTa MyTEM
AKCIIEpUMEHTA, HAOJIIOICHU S, U3MEPEHUS, MOJICTUPOBAHHS;
CPaBHUBATh CBOMCTBA KBAJPATa U MIPSIMOYTOJIbHUKA.
KoncrpynpoBath MaTeMaTH4YeCKHE NPEIT0KECHUSA C
MOMOUIBIO CBA30K «HEKOTOPBINY, «J1t000i1». Pacno3zHaBaTh
VCTUHHBIE U JIO)KHBIE BBICKAa3bIBAaHUSI O MHOTOYTOJIbHUKAX,
NPUBOIAUTH NPUMEPBI U KOHTPIPUMEPHI.

I/ICCJICIIOBZITL 3aBUCHUMOCTD IIOIIaAX KBaapaTa OT AJIUHBI €I0

CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBAIPATHOM CETKU ISl IOCTPOCHHUS

¢buryp; pa3ouBaTh IPSIMOYTOJILHUK HA KBAJPATHI,
TPEYTOJIbHUKH; COCTABJATH (QUTYPhI U3 KBAIPATOB U
MPSIMOYTOJILBHUKOB ¥ HAXOAUTH MX TLJIOIIA b, pa30UBaTh
burypsl Ha NPSIMOYTOJIbBHUKHA U KBAJIPAThl U HAXOJIUTh UX
IJIOIA/Ib.

Beipaxkarh BeIMUYMHY IUIOLAINA B PA3JIMYHBIX €IUHULAX
MU3MEPEHUS METPUUECKON CUCTEMBI MEDP, IOHUMATH U
HCII0JIb30BATh 3aBUCUMOCTH MEXIY METPUUECKUMU
€AMHUIAMU U3MEPEHHUS TUJIOIIAIM.
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3HAKOMHUTHCSI ¢ IPUMePaMH PUMeEHEHUsI TTOMIATN U
nepUMeTpa B MPAKTUICCKUX CUTyanusx. Pemars 3agauu u3
pealIbHOM JKU3HHU, MPeAJIaratb U 00Cy:K1aTh Pa3judHbIe
CIOCO0BI PEIICHUS 3a/1a4

JlecaTuunbie qpoou

38

JlecsiTuHas 3aMuch
npobeil. CpaBHeHHE

JECATUYHBIX APOOCH.

JlericTBus
JeCATUIHBIMU
JTPOOSIMHU.
Okpyrienue

JECATUYHBIX IPOOECH.

Pemenne TekCTOBBIX
3a/1a4, CoJIePIKaIInuX
npoou. OCHOBHBIE
3aJlayu Ha ApooH

IlpeacTaBisiTh JeCATUYHYIO IPpOOB B BUI€ OOBIKHOBEHHOM,
YUTATh U 3alIMCHIBATH, CPABHUBATD JICCITUYHBIC IPOOH,
npeaaraTb, 000CHOBBIBATH U 00CYKIAaTh CIIOCOOBI
YHOOPSIAOUMUBAHUS IECATUYHBIX APOOEH.

N300paxarth necITUUHBIE APOOU TOUYKAMU HA KOOPJIMHATHON
MIPSMOM.

BbIABJAATH CXOACTBA M PA3JIUYHUSA MPABUIT apU(PMETHIECKUX
JEHCTBUI C HATYPAJIbHBIMHM YUCIIAMH U JICCITUIHBIMU APOOSIMH,
OOBSICHATD UX.

BoInoJHATH apudMeTHIECKUE TSUCTBUS C TSCITHIHBIMU
IpOOSMU; BHIIOJIHATH NPUKHAKY U OIIEHKY pe3ysibTaTa
BBIUMCJICHUH.

IIpumeHATH CBOMCTBA apU(PMETUUCCKUX NCUCTBUI s
palMoOHaIU3allid BEIYUCIICHUM.

I[IpuMeHATH NPABUJIO OKPYTJIEHUS JICCITUIHBIX IPOOCH.
IIpoBoauTH HCCIEI0BAHMS CBOMCTB JECATUYHBIX APOOEH,
ONHUPasCh HAa YHUCIIOBBIE DKCTIEPUMEHTHI (B TOM YHUCJIIE C
MTOMOIIBI0 KOMITBIOTEPA), BBIIBUIATh THIIOTE3bI U IPUBOIUTH
nX 000CHOBaHUS.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BBICKA3bIBAaHUS O APOOSIX,
NPUBOJAUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPUIAHKS BHICKA3bIBAHUM.
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PemaTh TEKCTOBBIC 3a/1a4H, COJIepKaIIUE TPOOHBIEC TaHHbIE, U
Ha HAaXO0KJICHUE YaCTH LEJIO0r0 U LEIO0ro IO €T0 YacTH;
BBISIBJIAITh UX CXOJACTBA U Pa3jiM4Msl.

MopeanpoBaTh X0/ pEeLIEHUS 3a/1a4U C IOMOLIBIO PUCYHKA,
cxembl, Tabnuipl. [lpuBoanTh, pazoupars, OEHNBATH
pa3IuYHbIC PEIICHMS], 3aIIUCH PEILIEHNI TEKCTOBBIX 3a/1a4.
OnepupoBathb JPOOHBIMU YHCIIAMU B PEATBHBIX KU3HEHHBIX
CUTYyalUX.

Kpuruyecku oueHMBaTh NOJyYEHHBIN pPE3yJIbTAT,
OCYULIECTBJISATh CAMOKOHTPOJIb, IPOBEPSS OTBET HA
COOTBETCTBHE YCIOBHIO, HAXOIUTh OIIUOKH.

3HAKOMMTBCS € MCTOPHE pa3BUTHS apUPMETUKU

Harnsanast reomerpus.
Tena u urypsr B
[IPOCTPAHCTBE

MHOrorpaHHHKH.
N3o00paxenue
MHOTOTPAHHHUKOB.
Monaenu
MPOCTPAHCTBEHHBIX
TeN.
IIpssMOyTronbHBIN
napasuielienunes,
Ky0. Pa3BépTku KyOa
U napaJijiesienunena.
[IpakTrueckas pabota
«Pa3BépTKa KyOay.
O0BbéM KyOa,

Pacno3HaBaTh Ha YyepTeKax, pUCYHKAX, B OKPY:KAKOIIEM
MHpe NPSIMOYTOJIbHBIN NMapaliienenunesa, Kyo, MHOTOrpaHHHUKH,
ONUCHIBATDH, HCMOJIb3Ysl TEPMHUHOJIOTUI0, OLIEHUBATH
JIMHENHBIE Pa3MEPBI.

IIpuBoauTsL NpuMepbl 00HEKTOB PEaTLHOTO MUPA, UMEIOIIUX
($bopMy MHOTOIpaHHUKA, IPSIMOYTOJILHOTO NapajuieenuIea,
KyOa.

MN300pakaTh Ky0 Ha KJIeTUaTON Oymare.

HccnenoBath cBoiicTBa Ky6a, MpsSMOYTrOJIbHOTO
napajuienenuneaa, MHOrorpaHHUKOB, UCIIOJIb3YS MOJIEIH.
Pacno3naBath u n300paxkaTh pa3BEPTKU KyOa U
napaenenuneaa. MoaeJnpoBarb Ky0 U napajuiesienume]] u3
OyMmaru v mpo4yux MaTepuasioB, 00bACHATH CIOCO0
MOJIETTUPOBAHUSI.
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MMpAMOYT'OJIBHOT'O
ImapaJuICICIINIICaa

Haxoauthb n3MepeHus, BBIYUCJIATH IUIOIIAAb TIOBEPXHOCTH;
00BEM Ky0a, MPSIMOYTOIBHOTO MapaJijIeNICIIUIIe/1a; UCCAeA0BATH
3aBHCMMOCTb 00bEMa Ky0a OT JJIMHBI €ro peOpa, BbIABUTaTh U
000CHOBBIBATH THIIOTE3Y.

Ha6uaoaath 1 NIPOBOAUTH AHAJIOTHH MEXIY MOHITUIMU
IJIOIIAIU U 00BEMA, TIEpUMETPa U TIIOIIA N TTOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS O
MHOTOIpaHHHUKAX, MIPUBOAUTH MPUMEPbI U KOHTPIIPUMEPHI,
CTPOUTH BbICKA3BIBAHMS U OTPULIAHUS BBICKA3bIBAHUIA.
Pemarp 3aga4u u3 peaabHON KU3HU

[loBTOpEHME U 0000IICHNE

10

IToBTOpEHUE
OCHOBHBIX IIOHSTHHI H
METONO0B  Kypca 5
Kjacca, 00o001IeHue
3HaHUH

BouIyucasiTh 3HaUEHUS BBIPAKEHNN, COAEPKAIIMX HATYPAJIbHbIE
qKciia, OOBIKHOBEHHBIE U JECSITUUHBIE JPOOU, BBITOIHITH
npeoOpa3oBaHUs YUCEN.

Bpi6upaTh criocod cpaBHEHUS YMCEJI, BRIYMCICHUM,
NPUMEHSITh CBOIiCTBAa apu(METUUECKUX JCHCTBUN IS
palOHAIM3alU1 BBIYUCICHUN.

OcymecTBJISATH CAMOKOHTPOJIb BHITIOJIHAEMBIX JICHCTBUI U
CaMOITPOBEPKY PE3YIbTAaTa BIYNCICHUMN.

Pemiats 3aga4mn U3 peanbHOU )XKU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMS ISl PELICHUS 3a/1a49 U3 IPYTUX
y4eOHBIX MPEIMETOB.

Pemathb 3aga4mn pasHbIMH C1IOCO0AMH, CPABHUBATD -
CIOCOo0BI PELICHNS 33/1a4i, BLIOUPATh PAllHOHAIbHBIN
croco0

OBIIEE KOJIMYECTBO
YACOB 110
IMTPOI'PAMME

170
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6 KVIACC

HanmeHnoBaHue pa3aciia

KomnunuectBo

OcHoOBHOE COACPIKAHUC

OcHOBHBIC BUJbI ACATCIBHOCTH o6yqa}oumx051

yucjiaMu. YncoBbie
BBIPAKECHUS, TIOPSIIOK
JICUCTBUH,
HCIIOIb30BaHUE
cko0ok. OKkpyriieHue
HaTypaJbHBIX YHCEIL.
JlenuTenu u KpaTHbIe
yyca; HanOOoIbIINI
oOIIHI OEeMUTEND U
HaMMEHbIIIee 00IIee
KpaTHOE.

JlemumocTh CyMMBI U
MIPOM3BEICHUS.
JleneHne ¢ OCTaTKOM.
Pemenue TeKCTOBBIX
3aja4

(Temsl) Kypca 4acoB
HatypasipHble uncia 30 ApudpmeTnueckue BbInoJiHATh apupMeTHYecKHe TeiiCTBUsI C MHOTO3HAYHBIMU
JEUCTBHS HATypaJbHBIMH YUCIIAaMH, HAXOAUTH 3HAYEHHUSI YHCIIOBBIX
C MHOT'O3HaYHBIMHU BBIpaXEHUI cO CKOOKaMH U 6€3 CKOOOK; BBIYHCIATH
HaTypallbHBIMU 3HAYeHUs BEIPAKEHUH, COEPKAIINX CTETICHH.

BbINOJIHATH NPUKUIKY U OLEHKY 3HAYECHHUI YHCIIOBBIX
BBIpAXEHUI, MPUMEHSTh MPUEMBI IPOBEPKH pE3yJibTaTa.
Hcnonb30BaTh NPU BLIYUCTEHUSX [IEPEMECTUTEIHLHOE U
COYETATEIBHOE CBOMCTBA CIOKEHUS U YMHOKEHHS,
pacrpeeuTeIbHOe CBOMCTBO YMHOXKEHUSI OTHOCUTEIIBHO
CJIOKEHUSI, CBOMCTBA apu(METUUECKUX JTCHUCTBUM.
HccaenoBaTh 4KCIOBbIC 3aKOHOMEPHOCTH, TPOBOJIUTH
YHUCJIOBBIE DKCIIEPUMEHTHI, BBIIBUTATh H 000CHOBBIBATH
THIOTE3bI.

@®opMyJTUPOBATH ONPeieJIeHUs JICIUTEIISI U KPaTHOTO,
HanOOJIBIIIEro OOIIEro MEIUTENSI U HAMMEHBIIIET0 00IIIeTo
KpaTHOT0, IPOCTOI'0 U COCTABHOTO YMCEN; UCIIOIb30BAaTh 3TH
MOHATHSI TIPU PEILICHUH 3a]1a4.

I[IpuMeHSATH aJArOPUTMbI BEIYUCIICHUS HAUOOJIBIIEr0 00IIIero
JIeTTUTENs] 1 HAUMEHBIIIEro 00IIEro KpaTHOrO JABYX YHCed,
AJTOPUTM Pa3JIOKEHHUS YKCIia Ha POCTHIE MHOXKUTEIIH.
HccaenoBaTth ycioBus AeIUMOCTH Ha 4 U 6.

HccaenoBathb, 00Cy:K1aTh, GOPMYJITHPOBATH U
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000CHOBBIBATH BbIBO/I O Y¢THOCTH CYMMBI, TPOU3BEICHUS:
JIBYX YETHBIX YHCEJ, IBYX HEUETHBIX YHCIIE, YETHOTO U
HEYETHOT'O YUCE.

HccaenoBath CBOICTBA JSIMMOCTHA CyMMBI U TTIPOU3BEICHUS
qucel.

IIpuBOAUTHL NPUMEPHI YHCEIT C 33TAaHHBIMU CBOMCTBAMHU,
pacno3HaBaTh BepHble M HEBEPHbIE YTBEPXKICHUS O
CBOMCTBAaX YHCEIl, ONPOBEPTraTh HEBEPHBIC YTBEPIKICHUS C
MTOMOIIIEIO KOHTPIIPUMEPOB.

KoncTpyupoBath MaTeMaTHUYeCKHe NPeIT0KEHHUS C
ITOMOIIIBIO CBSI30K «H», «UJIN», KECIH..., TO...».

Pemathb TeKCTOBBIC 3a/1a4H, BKIFOYAIOIINE MTOHATHUS
JETUMOCTH, apu(OMETHICCKIM CITOCOOOM, HCTIOIB30BaTh
nepedop BCceX BO3MOXKHBIX BAPUAHTOB.

MoaeaupoBaTh X0/1 pelISHUS 3aJ1a4 C TTOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTH, pa30MpaTh, OLIEHUBATH PA3TUIHBIC PEIICHUS,
3aIMCH PEIICHU TEeKCTOBBIX 3a7a4.

KpuTnuecku oneHUBATh MOJTYyYEHHBIN pe3yJIbTaT, HAXOIUTh
OIIMUOKH, OCYIIIECTBIISATh CAMOKOHTPOJIb, IPOBEPSIS OTBET HA
COOTBETCTBHUE YCIOBHIO

Harnsanas reomerpus.
[ IpsiMble Ha INIOCKOCTH

IlepnienaukynspHbIe
IpSIMBIE.
[TapaiutenbHbie
IIpsIMBIE.
Paccrossane mexny

Pacno3HaBaTh Ha yepTekax, pUCYHKax Cllydau B3aMMHOIO
PAacCMoJIOKEHUS IBYX MPSIMBIX.

N300paxkaTh ¢ IOMOIIBIO YePTEKHBIX MHCTPYMEHTOB Ha
HEJIMHOBAHHOM M KJIeTYaTOM Oymare JiBe nmepeceKkaronuecs
MpsIMbIE, BE MAPaJUICIIbHBIE MPSIMBIE, CTPOUTD MPAMYIO,
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JIByMsI TOYKaMH, OT
TOYKH JI0 IPSIMOM,
JUTMHA MapuipyTa Ha
KBaJIpaTHOM CETKE

NEPHEHANKYIIAPHYIO JaHHOM.

IIpuBoauTHL NpUMeEPHI NAPAJUIETBHOCTU U
NEPIEHIUKYJIIPHOCTU NPSIMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYrOJIbHUKAX NEPIEHIUKYIISIPHBIE U
napajuiesbHble cTopoHbl. M300pakaTh MHOTOYTOJIBHUKHY C
napajuieIbHbIMU, IEPIEHANKYISIpHBIMU cTOpoHaMu. HaxoauTs
PACCTOSIHME MEX]y IBYMsI TOUKAMH, OT TOUKH JI0 MPSMOH,
JUIMHY ITyTH Ha KBAJIPaTHOM CETKE, B TOM YHUCJIE UCIIOIb3YS
U(pPOBBIE pECypPChl

Jlpobu
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OOBIKHOBEHHAS
Jpo0Ob, OCHOBHOE
CBOMCTBO J1po0H,
COKpallleHue Ipo0ei.
CpaBHeHueE U
YIOPSIOYNBAHUE
JpOOeid.

Jlecsatuunbie 1podu U
METpHUYECKass CHCTEMa
Mep.
Apudmernueckue
JICUCTBUS C
OOBIKHOBCHHBIMH 1
JeCATHYHBIMU
TPOOSMHU.
OTHoueHueE.
JleneHue B JaHHOM

CpaBHUBATH M YIOPSIA0YMBATH JIpOOH, BHIOMPATH CNOCO0
CpaBHEHUS ApOOEH.

IIpeacraBiasiTh qecATUYHbBIC TPOOU B BUJIE OOBIKHOBEHHBIX
JpoOeit 1 OOLIKHOBEHHBIE B BUJIC IECATUYHBIX, HCMOJb30BATh
IKBUBAJIEHTHBIE NpecTaBJIeHHs TPOOHBIX YHCEN IMPU UX
CpaBHEHUH, MPU BhIUUCICHUSIX. MCIOJIB30BATH JIECSITUYHBIC
JIpoOH IMpHu MpeoOpa30BaHUH BEJTUUNH B METPUUCCKON CUCTEME
Mep.

BoinosHaTh apudmMeTHdecKue aeiicTBUS C OOBIKHOBEHHBIMU
U JICCATUYHBIMU JPOO0sSMU. BBIYUCAATH 3HAUCHUS BHIPAKCHUM,
coJieprKallux OOBIKHOBEHHBIE U JECATUYHBIE POOH, BBITTOIHATh
npeodpa3oBaHus 1poOeH, BLIOMPATh cOCO0, MPUMEHSTH
CcBOMCTBA apu(METHICCKHUX JSHCTBUH IS pallMOHAIM3AIIUH
BBIYHCJICHUN.

CocTaBasTh OTHOILICHHS U IPOMOPIUN, HAXOAUTH OTHOIIIEHUE
BEJIMYMH, JETUTh BEIMUYUHY B JAHHOM
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OTHOIIICHUH.
Macra0,
nponopuus. [lonstue
MIPOIICHTA.
Brraucnenue
MIPOIICHTA OT
BCJIMYUHBI U
BEJIMYMHEI 110 €€
MIPOLICHTY.

Pemenue TEKCTOBBIX
3a/1a4, CoAepKaIIUX
JpOOH U TPOIEHTHI.
[Ipaktrueckas pabora
«OTHoOIEHNE JTMHBI
OKPYKHOCTHU K €€
TUaMETPY»

OTHOIIICHUH.
HaxoauTh 3KCNIEPUMEHTAJbHBIM IIYTEM OTHOLICHUE JJIUHBI
OKPYKHOCTH K €€ I1UameTpy.

HNuTepnpernpoBarh MacmTad Kak OTHOIICHNE BEITUYMH,
HAXOJAUTH MaciITal IJaHa, KapThl U BEIYUCIIATH PACCTOSTHUS,
UCIIOJIb3Ys MacIITao.

OO0BbSACHATDH, YTO TAKOE MPOIEHT, YIIOTPEOIATH 000POTHI peuun
CO CIIOBOM «IIPOIICHT». BbIpaskaTh MPOIECHTHI B IPOOSX U
JpoOU B POLIEHTaX, OTHOIIECHUE JBYX BEJIUYUH B MPOIICHTAX.
BbIYHCISITH IPOIEHT OT YKCIIA U YUCIIO MO €r0 MPOLIEHTY.
Oxpyrasath ApoOu 1 MPOIEHTHI, HAXOIUTh MPUOTUKEHUS
quced.

Pemarts 3agaumn Ha yacTu, MPOILIEHTHI, IPOMOPIUH, HA
Haxo0JIeHUe ApoOu (TIPOLIEHTA) OT BEJIMUUHBI U BEJIMUUHBI 110
e€ apobu (TmporeHTy), 1podu (MpOoIeHTa), KOTOPBIM COCTABIISICT
olHa Benu4uHa ot apyrou. IlpuBoaurts, pazoupars,
OlLIEHUBATh PA3JINYHbIC PEIICHUS, 3aMUCU PEIICHUN TEKCTOBBIX
3ajaad.

N3BiaexkaTs nHGOpMALUIO 13 TAOJIUIl U TUATPaAMM,
WHTEPIPETUPOBATH TAOJIUYHBIC TAHHBIE, OMIPEACIIATh
HauOOJIbIIIEe U HAUMEHBIIIEE U3 MPEJICTABICHHBIX JTaHHBIX

Harnsanast reometpus.
Cummerpus

OceBast cUMMETpHS.
enTpanpHas
CUMMETPHSL.

Pacno3HaBaTh Ha yepTekax U U300pAKEHUAX, H300PAKATH OT
PYKH, CTPOMThb C IIOMOIIIO HHCTPYMEHTOB (pUrypy (OTpe3oK,
JIOMaHY0, TPEYTOJIbHUK, IPIMOYTOJIbHHUK,
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[TocTpoenue
CUMMETPUYHBIX

dburyp.
[TpakTrueckas padorta

«OceBasi CHMMETPUS.

CummMmetpus B
MIPOCTPAHCTBE

OKpPY>KHOCTh), CHMMETPUYHYIO TAaHHOW OTHOCUTENBHO TIPSIMOH,
TOYKH.

HaxoauTh npuMepbl CUMMETPHH B OKPY>KaIOIIIEM MUPE.
MopenupoBarthb u3 Oymaru a8e Gurypbl, CHAMMETPUYHBIC
OTHOCHUTEIILHO MPSIMOIi; KOHCTPYMPOBATh T'€OMETPUUYECKHUE
KOH(UTYpAINH, UCTIOIB3Ys CBOMCTBO CHMMETPHUH, B TOM UHCJIE
C IOMOIIIIO UPPOBBIX PECYPCOB.

HccnenoBath cBOWCTBA U3YUYEHHBIX (DUTYD, CBSI3aHHBIE C
CUMMETpHEH, UCTIONB3Ys HKCIIEPUMEHT, HabII0IeHHE,
MOJIETTUPOBAHUE.

O00CHOBBIBATD, ONPOBEPraTh C IOMOIIbIO KOHTPIPUMEPOB
YTBEPKACHUSI O CAMMETPUH PUTYD

BripaxxeHus: ¢ OykBamu

[IpumeneHue OykB
JUIS 3aIIUCH
MaTeMaTUYECKUX
BBIPAKECHUU U
MIPEUTOKEHUM.
bykBeHHbIE
BBIPAXEHUS U
YHUCJIOBBIE
MOJCTAHOBKH.
bykBeHHbIE
PABEHCTBA,
HaxXO0XKJICHUE
HEU3BECTHOIO

Hcnoan3oBaTrh OyKBBI U151 0003HAYEHUS YHUCEIT, IPU 3aITUCU
MaTEeMaTHUUECKUX YTBEP)KIIEHUH, COCTaBIISTh OYKBEHHbBIE
BBIPKEHHUSI 110 YCIOBUIO 3aa4H.

HccaenoBaTh HECIIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JJIs1 UX 3alHCH.

BbI1uucjasaTh YMCI0BOE 3HaUYE€HNE OYKBEHHOT'O BBIPAXKEHUSI PU
3aJJaHHBIX 3HAYCHUAX OYKB.

3anuceiBaTh (POPMYJIBI: IEPUMETPA U TUIOIIAIN
MPSAMOYTOJIbHUKA, KBAJIpaTa; JJIMHBI OKPYKHOCTH, TIJIOIIA U
KpyTa; BHINOJHATH BHIYMCJIEHHS 110 3TUM (HOpMYJIaM.
CocTaBasiTh (pOpPMYJIbl, BEIPAKAIOIINE 3aBUCUMOCTH MEX]TY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHHE; LIEHA, KOJIMYECTBO,
CTOUMOCTb; IPOU3BOIUTENBHOCTD, BpeMsl, 00BEM
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KOMIIOHEHTA. pabOThI; BBIMOIHATH BEIYMCICHUS 110 3TUM (POPMYIIaM.
Dopmybl HaxoanTh HEU3BECTHBIN KOMIIOHEHT apu(METHUECKOTO
NEeUCTBUS

Harnsinnast reometpus. 14 . .

DUrypHI Ha TUIOCKOCTH N300paxaTh HAa HEJIMHOBAHHOMW U KJIETYATON Oymare ¢
YeTbIpEXYTOIbHUK, HCIIOJIb30BaHUEM YEPTEKHBIX HHCTPYMEHTOB
MIPUMEPBI YETBIPEXYTOJIBHUKH C 3aJAaHHBIMU CBOMCTBAMU: C
YETBIPEXYTOJIBHUKOB. | MAPAJUICIIBHBIMU, NIEPIIEHAUKYJISIPHBIMU, PABHBIMUA CTOPOHAMU,
[IpsIMOYTOJIBHUK, MPSIMBIMU YTJIAMU U Ap., PABHOOEIPEHHBIN TPEYTrOJIbHUK.

KBaJpatT: CBOMCTBA
CTOpOH, YTJIOB,
JTaroHanew.
N3mepenue yrios.

Buapl TpeyroabHUKOB.

[lepumerp
MHOTOYTOJIbHUKA.
[Inomans ¢purypsl.
@opmyJibl nEpUMETPA
Y TUIOLIAN
NPSAMOYTOJIbHUKA.
[Tpubnmxénnoe
M3MEpEHUE MII0IAIN
¢buryp. IlpakTuyeckas

IIpennarars 1 00Cy:KIaTh CIIOCO0OBI, AJTOPUTMbI
IIOCTPOEHUS.

HUccaenoBarth, HCIOIB3YS SKCIIEPUMEHT, HAOIIOACHHE,
MOJEIUPOBaHUE, CBOMCTBA MPSIMOYTOJIbHUKA, KBAIpaTa,
pa30uBaTh Ha TPEYroJbHUKU. OO0CHOBBLIBATH, ONIPOBEPIaTh C
MTOMOIIIBI0 KOHTPIPUMEPOB YTBEPKICHUS O MPSIMOYTOJIbHUKE,
KBaJpaTe, paclo3HABATH BEPHBIC U HEBEPHbBIC YTBEPKICHUS.
N3mepsaTh U CTPOUTH C TOMOIIBIO TPAHCTIOPTUPA YTIIbI, B TOM
YuCJie B MHOTOYTOJIbHUKE, CPABHUBATH YTJIbl; PACNIO3HABATH
OCTpbI€, IPSIMBIE, TYTIbIE, Pa3BEPHYTHIC yIIibl. Pacno3naBars,
H300pakaTh OCTPOYTOJIbHBIN, TPSAMOYTOJIbHBIM,
TYHOYTOJBHBIN, paBHOOEAPEHHBIN, pABHOCTOPOHHUMA
TPEYTOJbHUKHU.

BouIuucasiTh IepuMeTp MHOTOYTOJIbHUKA, TUIOIAh
MHOTOYTOJIbHUKA pa30MeHNEM Ha MPSIMOYTOJIbHUKH,
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pabota «ILnomaas
KpyTa»

Ha paBHBIC (PUTYPHI, UCTIOIH30BaTh METPUUECKHUE CTUHUIIBI
WU3MEPEHUS JIJTUHBI U TUIOIAIH.

Ucnoan3oBaTh NpuOIMKEHHOE U3MePeHHe JJIMH U TUIOMIAeH
Ha KJIeT4aTon Oymare, mpuOIMKEHHOE U3MEPEHUE TTUHBI
OKPYXHOCTH, IJIOIIAIN KpyTra

[lom0XXUTEIIBHBIC U

OTPULATCIIBHBIC YU CJIa

40

[lenble yncna.
Monyib yncia,
reoMeTpruYecKas
UHTEpIIpeTalus
MoyJist. YUCI0BbBIE
MIPOMEKYTKHU.
ITomosxuTenpHBIE U
OTpUIIATEIIbHBIE
yucna. CpaBHEHHE
MTOJIOKUTEIBHBIX U
OTPULATEIIBHBIX
YuCcenl.
Apudmernueckne
JICMCTBUS

C IMOJIOKHUTCJIBbHBIMHU U

OTPpHULIATCIIbHBIMU
quCJIaMHU.

Penienue TeKCTOBBIX

3a1a4

IIpuBoAMTH MPUMEPbI UCIIOIL30BAHUS B PEATHLHOMN KU3HU
MOJIOKUTENIbHBIX U OTPULIATEIbHBIX YUCEIL.

HN300paxkaTth 1eIbIe YUCIa, MOJ0KUTEIbHBIE U OTPULIATEIILHBIE
Yyyciia TOYKaMU Ha YMCIOBOM MPSMOH, HCIOJIb30BATh
YUCJIOBYIO NIPSIMYIO JIJI cpaBHeHUd uncell. [lpuMenaTs
NMPaBWIa CPABHEHUS, YIOPSAA0YUBATH 1EJIbIC YKCIIA;
HAXO0JAUTh MOAYJIb YHCIIA.

@®opMyJTHPOBATH MPABUJIA BEIYUCIICHUS C TTOJOKUTEIbHBIMU
Y OTPULIATEILHBIMU YKCIaMU, HAXOAUTh 3HAYEHUA YUCIIOBBIX
BBIPAXEHUM, COZEPKAIIMNX JEUCTBUS C MOJOKUTECIIBHBIMU 1
oTpuliaTeIbHBIMU YuciaMu. [IpuMeHsATH CBOMCTBA CIIOKEHUS
1 YMHOXKEHUS JIJIs1 TPpeoOpa30oBaHus CYMM U IIPOU3BEICHUI
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HpCI[CTaBJ'IeHI/IG JaHHBIX

[TIpssmoyrosbHas
cUcCTeMa KOOpJIUHAT
Ha TJIOCKOCTH.
Koopannatel Toukn
Ha MJIOCKOCTH,
abcicca u opAnHaTa.
Cronbuatsie u
KpYTOBbIE
JMarpaMMal.
[Ipaktrueckas padora
«ITocTpoeHnue
arpaMmm.

Pemenne TekCTOBBIX
3a/1a4, CoJIepPKaIInuX
JaHHBIC,
MPE/ICTABIICHHBIC B
TabJuIax 1 Ha
JarpaMmmax

OO0BICHATH U WJUIICTPUPOBATH MOHATHE IIPSIMOYTOJIBHOM
CUCTEMbI KOOPAMHAT Ha IJIOCKOCTH, UCIIOIb30BaTh
TEPMHUHOJIOTHIO; CTPOUTH HA KOOPAWHATHOM MJIOCKOCTH TOUKH
1 (UTYypHI 1O 33JIaHHBIM KOOpJIMHATAM, HAXOAUTH KOOPIUHATHI
TOYEK.

Yurath cTOa0YaTHIE U KPYTOBBIC TUATPAMMBI;
HHTEPHPETHPOBATH JIaHHbBIC; CTPOUTH CTOJIOUYATHIC
nuarpammel. Ucnosib30BaTh HHGOPMALMIO, TPEACTABICHHYIO
B Ta0JIMIIAX, HA AUAarpamMMax Jijisl pelieHus TeKCTOBBIX 3a71a4 U
3a7a4 U3 pEATbHOMN KU3HU

Harnsanast reometpus.
@Durypsl B IPOCTPAHCTBE

IIpssMOyTOJIBHBIN
napasuiesienunes, Kyo,
npusMa, mupamuiaa,
KOHYC, IIWJIMHID, HI1ap
u cepa.
N3o6paxenue

Pacno3naBaTth Ha yepTexax, pUCyHKaX, OMUChIBATH
nUpaMuy, Ipu3My, HWIUH]IP, KOHYC, 1Iap, M300pakaTh UX OT
PYKHU, MOAEJTHPOBATH U3 OyMaru, IIacTUIMHA, IPOBOJIOKH U
np. lIpuBoauTh NpuMepbl 00BEKTOB OKPYKAIOIIET0 MUPA,
UMEIOINX (POPMBbI HA3BAaHHBIX TE.

Hcnoab30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpO, IPaHb,
OCHOBAHMeE, BbICOTA, PAAUYC U JUAMETP, pa3BEPTKa.
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MPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsl
pa3BEPTOK
MHOTOIPaHHUKOB,
LIUJIMH]Ipa U KOHYCA.
[Ipaktrueckas pabota
«Co3magne Moaeiien
MPOCTPAHCTBEHHBIX
burypm».

IToustne 00bEMa;
€IUHULIBI U3MEPEHUS
o0béMa. O0BEM

N3yuaTth, UCIIONIB3Ys SKCIIEPUMEHT, HAOII0ICHIE, N3MEpPEHUE,
MOJICIUPOBAHUE, B TOM YUCJIC KOMIIBIOTEPHOE, U ONMCHIBATH
CBOIiCTBAa Ha3BaHHBIX TEJ, BBISIBJISATH CX0JCTBA M Pa3JIMYMS:
MEXTy THPaMUION U MPU3MOK; MEXTy IUITUHAPOM, KOHYCOM U
I1apOM.

Pacno3naBaTth pa3BEPTKU Napayiesienuneia, Kyoa, mpu3mbl,
UpaMUIbl, KOHyCa, MIJINHIAPA; KOHCTPYHPOBATH JaHHBIC TEla
U3 pa3BEPTOK, CO3AABATH UX MOJIEIIH.

Co3aBathb MoO/IeJIM POCTPAHCTBEHHBIX GUryp (U3 Oymaru,
MIPOBOJIOKH, TUTACTUIIMHA U JIP.)

N3mepsaTh HA MOAEJISIX: TTHHBI pEOEP MHOTOTPAaHHUKOB,
JMaMeTp Iapa.

HPSIMOYTOJIBHOTO BoiBoauTth hopmyary o0bEMa IPSIMOYTOILHOTO

IapaJiiejIeruIicaa, napaujienaenuineaa.

Ky0a, Gopmybl Boruunciasars no gpopmysaMm: 00bEM NPSIMOYTOIBHOTO

00BEMa napasuiesienunesa, Kyoa; ucroiab30BaTh €AUHULIBI U3MEPEHUS
00bEMa; BBIYUCIATH O0BEMBI TEJ, COCTABJICHHBIX U3 KYOOB,
napasuielIenUNe0B; pelaTh 3a1a494 C peallbHbIMU JIAaHHBIMU

[loBTOpeHue, 00obmeHue, 20 BouruucasiTh 3HaUEHUS BBIPAXKEHUM, COAEPKAITUX
IToBTOpEHUE

CHUCTEMaTH3aIUs

OCHOBHBIX ITOHATHU U
METOJ0B KypCOB 5 U 6
KJIaCcCOB, 0000IIeHHE
W CUCTEMaTH3aIus
3HAaHUU

HaTypaJIbHBIE, LIEJIbIE, TOJIOKUTEIIBHBIE U OTPULIATEIbHBIE
qucia, OOBIKHOBEHHbBIE U AECATUUYHbBIE JPOOH, BHIMOIHATh
npeoOpa3oBaHus YHCEI U BHIPAKEHUH.

Bp10upaTh criocod CpaBHEHUS YMCEII, BBIYUCIICHUM,
NPUMEHSITH CBOIcTBAa apu(pMETUUECKHUX JEHCTBUM IS
palrOHaIM3alUy BBIYUCICHUN.
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PemaTe 3agaum U3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMSA I pEelIeHUs 3a]1a4 U3 APYTHUX
MPEMETOB.

PemaTh 3a1aum pasHbIMHU CI0CO0aMH, CPABHUBATD,
BbIOMPATH CNOCOOBI PEIICHUA 3a/Ia4UH.

OcyuecTBJIATh CAMOKOHTPOJIb BBITIOIHAEMBIX JEHCTBUU U
CaMOMPOBEPKY Pe3yJIbTaTa BHIYMCICHHUM

OBLIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

170
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®OEJIEPAJIBHASA PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

MNOACHUTEJBHASA 3AIINCKA

AnreOpa gBJISIETCSI OTHUM U3 OMOPHBIX KYpCOB OCHOBHOTO OOIIEro o0pa3oBaHUS:
OHa O0ecCIeYMBAET M3yUYCHUE JAPYTUX JUCLUHUILUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
I'YMaHUTAPHOTO LIUKJIOB, €€ OCBOCHHE HEOOXOIMMO JUIsl MPOIOKEHHsST 00pa30BaHMs U B
NOBCEAHEBHON »kM3HU. Pa3zputHe y o0OydalmMXCAd Hay4YHbIX MPEICTAaBICHUH O
MPOUCXOXKJIECHUM W CYIIHOCTH aireOpandeckux aOCTpakiui, croco0e OTpakeHUs
MaTeMaTUYECKOW HAyKOW SIBJICHUW M TIPOIIECCOB B MPUPOJAEC U OOIIECTBE, POJIU
MaTEMaTUYECKOr0 MOJEIMPOBAHUS B HAYyYHOM MO3HAHUU U B MPAKTHKE CIOCOOCTBYET
(GhOpMHPOBAHNIO HAYYHOTO MHPOBO33PEHHSI U Ka4ECTB MBIIUICHUS, HEOOXOIUMBIX IS
ajanTaldu B COBpeMEHHOM IMppoBoM oOmiecTBe. M3yueHne anreOpbl oOecrieuynBaeT
pa3BUTHE YMEHHUsA HaOI0AaTh, CpPAaBHUBATh, HAXOAHUTb 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBHIBATH CBOU
NEHCTBUSL W BBIBOJBI, (GOpMYyIHMpoBaTh yTBepxkaAcHHUA. OcBoeHHE Kypca ainreOpsl
o0OecreynBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYaIOLIUXCS: OHM HCIOJb3YIOT
JNEAyKTUBHBIE W WHAYKTUBHBIE pPAacCyXACHHS, OOOOIIEHHEe U KOHKPETU3ALHIO,
abcTparupoBanue u aHanoruto. OOydeHue anredpe npeamnosaraeT 3HaYuTeIbHbIN 00bEM
CaMOCTOATENbHON JESITEIbHOCTH O00Yy4arolIuXcsi, MOATOMY CaMOCTOSITEIbHOE PEICHUE
3a/1ay SBJSIETCS peann3auuei AesiTeIbHOCTHOTO MIPUHIIMIA O0yUEHHUS.

B crpykType mporpammbl yueOHOTo Kypca «Amnredpa» uisi OCHOBHOTO OOUIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHUMAIOT COJIEPIKATENbHO-METOInYecKue TUHUM: «Hucna
Y BBIYHCICHUSD, «AJreOpanyeckue BBIpAXKEHUS», «YPAaBHEHHUS M HEPABEHCTBA,
«Dynakuny. Kaxaas u3 3THX colepiKaTelbHO-METOINYSCKUX JTUHUN pa3BHBACTCS Ha
NPOTSHKEHUH TPEX JIET M3Y4YEHHs Kypca, B3aUMOJEHCTBYS C IPYTMMH €ro JUHHUSIMH. B
X0Jle M3Y4YeHUsl y4eOHOro Kypca OOy4YaromIMMCSl TPUXOAUTCS JIOTHYECKU PACCYXIaTh,
UCTIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBS3M C 3THM B porpaMmy yueOHOTO
Kypca «Anredpa» BKIIOUEHBI HEKOTOPbIE OCHOBBI JIOTMKH, MPEJICTABIEHHBIE BO BCEX
OCHOBHBIX pa3jieliax MaTEeMaTUYECKOro 0Opa30BaHUs M CIOCOOCTBYIOLIME OBJIAJACHHUIO
O0Oy4YarOIIMMHUCS OCHOB YHMBEPCAJIBHOIO MaTeMaTHuecKoro sizbika. ConepkaTesllbHON U
CTPYKTYpPHO  OCOOCHHOCTBIO  y4eOHOro Kypca  «Anaredpa»  sBISETCS  €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conepxxanue JUHUU «Yucaa ¥ BBIYMCICHUSD CIYKUT OCHOBOMW MJISI JAJTbHEUIIEro
U3YYEHUs] MaTEMaTUKH, CIHOCOOCTBYET pa3BUTUIO Yy OOYyYalOlUXCS JIOTHYECKOTrO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHS TOJNH30BAThCS  aNrOPUTMaMH, a Takke
NpPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX Ui TOBCEIHEBHON >KH3HH.
Pa3BuTue MOHATHS O 4YKCIIe HA YPOBHE OCHOBHOTO OOLIEro 0Opa30BaHUs CBSI3aHO C
palMOHANBHBIMA M HPPALMOHATIBLHBIMU YUCIaMH, (OPMUPOBAHHEM IMPEACTABICHUN O
JNENUCTBUTEILHOM YKCIie. 3aBEpIICeHHE OCBOCHUS YMCIOBOM JIMHUM OTHECEHO K CpETHEMY
o01emMy 00pa30BaHMUIO.
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CopnepxaHue ABYX alreOpanuecKux JUHUN - «AJredpanyeckue BbIPRKEHUS» U
«YpaBHEHHSI U HEPABEHCTBAa» CIOCOOCTBYET (OPMUPOBAHUIO Y OOYYArOMIMXCS
MaTeMaTUYeCKOro amnmapara, He0OX0AUMOro JIJIsl peICHUS 3a]]a4 MaTEeMATUKU, CMEKHBIX
NPEeIMETOB U MPAKTHKO-OPHUEHTHPOBAHHBIX 3ahad. Ha ypoBHE OCHOBHOTO 00IIEero
oOpa3oBaHus y4eOHBIM MaTepuasl TPYNIUPYETCS BOKPYT PAIlMOHAJIBHBIX BBIPAKEHUU.
AnreOpa JEMOHCTpUPYET 3HAay€HHWE MATEMAaTUKH KaK s3blKa [JI1 TOCTPOCHHS
MaTEeMaTUYECKUX MOJEJICH, OMUCAaHUs MTPOLIECCOB U SIBJIEHUM pealbHOro Mupa. B 3anaun
oOydeHus anredpe BXOIAT TaKKe AalibHENIIee pa3BUTHE AITOPUTMUUYECKOTO MBIIIICHUS,
HEOOXOJMMOro, B YAaCTHOCTH, JUIsl OCBOCHHMsS Kypca HH(QOPMATHKH, M OBJaJICHUE
HaBBIKAMH  JEAYKTHUBHBIX paccyxacHuil. IIpeoOpazoBanre CHMBOJBHBIX (HOPM
CHOCOOCTBYET Pa3BUTHUIO BOOOPaKEHUsI, CHOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUECTBY.

Cognepxanue (yHKIIMOHATBLHO-TpaPUUYECKOW JIMHUM HAlEJICHO Ha MOJy4eHUe
OOyYarOIIMMUCS 3HAHUM O (YHKIMAX KaK BaKHEWINEH MAaTeMaTHUYe€CKOW MOJEIH IS
ONMMCAHUS U MCCIENOBAaHUS Pa3HOOOPA3HBIX MPOILIECCOB W SBJICHUN B MPUPOJE U
oOmecTtBe. M3yyeHue marepuaia CrocoOCTBYET Pa3BUTHIO y OOYy4YarOIIMXCA YMEHUS
WCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIbHBIE CPEACTBA S3bIKA MATEMATHKU - CIIOBECHBIE,
CUMBOJIMUECKHUE, rpaduueckue, BHOCUT BKJIAJ B POPMHUPOBAHUE MPEICTABICHUN O POIU
MaTeMaTUKHU B Pa3BUTUU HUBWIN3ALKNHA U KYJIbTYpPHI.

CornacHo ydyeOHOMY TUTaHy B 7-9 Kilaccax M3y4aeTcsi y4eOHbIH Kypc «Anredpay,
KOTOpPBIM BKJIIOYAET CIEIYIOUIME OCHOBHBIE pa3jienibl coiepkanud: «Yucna w
BBIYHCIICHUS», «AJreOpanueckiue BBIpOKEHUSD», «YPaBHEHHS UM HEPABEHCTBAY,
«DYyHKIIUN.

OOmiee 4YuCIO YacoB, PEKOMEHAOBAHHBIX JJISI HU3Y4YeHUs ydeOHOro Kypca
«Anrebdpay, - 306 yacos: B 7 kiacce - 102 yaca (3 yaca B Henento), B 8 kiacce - 102 gaca
(3 gaca B Henento), B 9 kiacce - 102 yaca (3 gaca B HelleIo).

COJEPXAHUE OBYUYEHUA

7 KJIIACC
Yucia v BbIYMCICHUSA

Jpo6u 0OBIKHOBEHHBIE U IECSITUYHBIE, IEPEXO0/l OT OJJHOM (POPMBI 3anucu aIpoden K
npyroii. IloHsiTue panMOHAIBHOIO 4YHWCIA, 3aluCh, CPAaBHEHHE, YNOPSAOYWBAHUE
palMoHaNbHBIX 4YHCeN. ApUpMETHUecKHe JACUCTBUA C palMOHATbHBIMU YHUCIIAMHU.
Pemenue 3a1ay U3 peaibHOM MPaKTUKKU HA YACTH, HA APOOH.

CrerneHb ¢ HaTypaJIbHBIM MOKa3aTeJIeM: orpeseNieHue, npeodpa3oBaHme
BBIPDAKEHUI HA OCHOBE OMNpEIEeHHs, 3amuch Oonbliux uwucen. [IporeHThl, 3amuch
NPOLIEHTOB B BUJIE APOOM M ApoOM B BUJIE MPOLIEHTOB. TpU OCHOBHBIE 3a/Jaud Ha
IIPOLICHTHI, PELIEHUE 3a]1a4 U3 PEAIbHON MTPAKTUKH.

[IpumeHeHne NPU3HAKOB NEIMMOCTH, Pa3I0KEHHE HAa MHOXUTEIIM HATypaJbHBIX
YHUCenl.

PeanbHble 3aBUCUMOCTH, B TOM YHCJIE TIPsIMasi U 0OpaTHAsI IPONIOPLIUOHAIBHOCTH.
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AnredOpandeckue BbIPAKEHUS

[lepemeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHUS C TepeMeHHou. [lomycTtumblie
3HaueHUs TMepeMeHHbIX. [IpeacTaBieHre 3aBUCMMOCTH MEXKAYy BEIMYMHAMHU B BUJC
dbopmynbl. Beruucnenuss mo ¢opmynam. IlpeoOpasoBanue OyKBEHHBIX BBIPAKECHUM,
TO>XKJIECTBEHHO PaBHbIC BBIPAKEHMs, MPaBHIIa MPeoOpPa30BaHMSI CYMM M IIPOU3BEIACHUM,
npaBuiia pacKpbITUSI CKOOOK U MPUBEICHUS MOJOOHBIX CIIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

Opnowiensl W MHOrowieHel. CrteneHp MHorouwieHa. ClioeHue, BBIYMTAHUE,
YMHOKE€HHE MHOTOouJeHOB. DOPMYIIbI COKPAIIEHHOTO YMHOXXEHHS: KBaJpaT CyMMBI U
kBagpar pasHoctu. Dopmyna pasHocTH KBajapaToB. PasznoxkeHue MHOTOUYJIEHOB Ha
MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpEHb ypaBHEHHUs, I[paBuUja MpeoOpa3oBaHUs  YpaBHEHUS,
PaBHOCHUJIBHOCTb YPAaBHEHHUM.

JIunenHoe ypaBHEHHE C OJJTHOW IIEPEMEHHOM, YU CII0 KOPHEN JIMHEMHOTO YPABHEHUS,
pelIeHNe JIMHENHBIX YpaBHeHU. COCTaBIIEHHE YPaBHEHUI O YCJIOBUIO 3a/1auu. Pemenue
TEKCTOBBIX 33/1a4 C MIOMOILBI YPABHEHUM.

JluneitHoe ypaBHEHHE C JIByMs MepeMeHHbIMH U ero rpaduk. Cucrema AByX
JIMHENHBIX YPaBHEHUI C JIByMs NepeMeHHbIMU. Pellienre cuctemM ypaBHEHUN CIIOCOOOM
MOACTAaHOBKHU. [[prMepsI pelieHust TEKCTOBBIX 33/1a4 € MOMOILIBI0 CUCTEM YPABHEHUM.

DOyHKUMHA

Koopannara Touku Ha nipsamont. HuciioBsle MpoOMeEXXYyTKH. PaccTossHue Mex 1y 1ByMs
TOYKaMHU KOOPJAMHATHOU MPSIMOM.

[IpsimoyrosnbHas cucteMa koopauHaT, ocu OX u Oy. AbGciucca u opauHaTa TOYKH Ha
KOOpJIMHATHOM T1utocKocTH. [Ipumepnl rpadukoB, 3agaHHBIX Qopmynamu. UteHue
rpadukoB peanbHbIX 3aBUcuMocTed. [lonarue dynkuuu. I'paduk dynkuunu. CBoiicTBa
bynkuuii. Jlunerinas ¢ynkuusa, e€ rpaduk. I'padux dbynxkumm y = |x|. ['padudeckoe
pEelIeHNE JTMHEWHBIX YPABHEHUA U CUCTEM JIMHENHBIX YPABHEHUM.

8 KJIACC
Yucaa v BIYMCICHUA

KBaapatHusbrit kopeHs u3 uncina. [lonstue 06 uppanuoHaibHOM uncie. JlecITHIHbIe
NpUOIMKEHUST WpPpAlMOHANIBHBIX Yucen. CBoiicTBa apuMETUYECKHX KBaJPATHBIX
KOpHEHN M WX MPUMEHEHHE K MPeoOpPa30BAHHUIO YUCIOBBIX BBIPAKEHUN U BBIYUCICHUSIM.
JIeCTBUTENbHBIC YHCIIA.

Crenenb ¢ 1enbIM IOKa3aTeaeM U e€ cpoiicTBa. CTaHaapTHas 3aMUCh YUCIa.

AJiredpanyeckue BbIpaKeHUs
KBaapatHbIil TpéxuiieH, pa3ioKeHne KBaIpaTHOTO TPEXWICHA Ha MHOKHUTEIIH.
Anre6pandeckast 1poob. OCHOBHOE CBOMCTBO ayireOpamdeckoi apoodu. CrokeHue,
BBIUMTAaHUE, YMHOKEHUE, JIEJICHUE alNredpandeckux apooeil. PanmonanbpHbIe BRIpaKSHUS
U UX TIpeoOpazoBaHue.
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YpaBHeHUs U HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢dopmysia KOpHEH KBaapaTHOTO ypaBHEHHs. Teopema
Buera. Pemienne ypaBHeHHM, CBOASIIMXCS K JIMHEWHBIM M KBaApaTHbIM. [Ipocrenmme
JTpoOHO-paIMOHATIBLHBIC YPaBHEHUS.

['paduyeckas wHTEprpeTanus ypaBHEHUW ¢ JBYMs NEPEMEHHBIMH M CHCTEM
JIMHEHHBIX YPaBHEHUH C ABYMsI IEpeMEeHHBIMU. [IprMepshI pelieHrs CUCTEM HETMHEHHBIX
YpPaBHEHUM C ABYMSI IEPEMEHHBIMH.

Pelienre TEKCTOBBIX 3aJ1a4 aaredpandyeckuM CrocoooMm.

YucnoBble HEpaBEHCTBA W MX CBOMCTBA. HepaBEHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTDh HEPABEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM nmepeMeHHOM. CHUCTEMBbI
JIMHEWHBIX HEPABECHCTB C OJHOU MEPEMEHHOM.

DOyHKIUU

[Tonsitue Qynkuuu. OO6nacTh ONpENENeHUs U MHOXKECTBO 3HAUCHUN (DYHKIIHU.
CrniocoObI 3aanus QyHKIIHIA.

I'padux pynkimu. Yrenue cpoiictB pyHkumu no e€ rpaduxy. [Ipumeps rpadukon
(GyHKUHNA, OTPaXKaoIIUX PEATbHbBIE MPOLECCHI.

@DyHKIMY, ONMUCHIBAIOIIKE TPSIMYIO U 00paTHYIO IPOMOPLIMOHAIIbHBIE 3aBUCUMOCTH,
ux rpadukn. @yukuun y = X2,y = X3,y = x, y=|X|. [paduueckoe perienue ypaBHEHUH U
CUCTEM YPaBHECHHIA.

9 KJIACC
YucJa 1 BBIYUCIEHUS

PanmonanpHbIe 4MCIIa, HWppalMOHAJIBHBIC YHCIIA, KOHEYHbIE M OECKOHCYHBIC
JeCATHYHBIC ApoOH. MHOXKECTBO JAEHCTBUTEIBHBIX YHCEN, ACHCTBUTEIBHBIC YUCIA KakK
OCCKOHEUHBIE JIeCATHYHBIC JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JICMCTBUTEIIBHBIX YACEN U KOOPAUHATHOU NIPSMOU.

CpaBHeHue JICUCTBUTEIBHBIX YHCEI, apu(pMEeTHICCKUE JICUCTBUS
C JCUCTBUTEIbHBIMU YHCIAMHU.

Pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MUPA, ITTUTEILHOCTD IIPOIIECCOB B OKPY KAIOIIEM
MHUDE.

[Tpubnmxénnoe 3HaUeHNE BETUYUHBI, TOYHOCTH PUOIMKeHUs. OKpYTIICHUE YUCET.
[IpuknKka U OLEHKA PE3yJIbTaTOB BEIYMCICHUM.

YpaBHeHMs U HEPABEHCTBA

JIunelinoe ypaBHeHME. Pemienne ypaBHEeHUM, CBOASAIIMXCS K IMHEUHBIM.

KBanparHoe ypaBHeHue. PelnieHue ypaBHEHUN, CBOASIIMXCA K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepbl pemieHHs ypaBHEHHW TPETbEM U UYETBEPTOMU
CTEIIEHEW Pa3JIOKEHUEM HAa MHOXKHUTEIIH.

Pemenue napoOHO-pallMOHANBHBIX ypaBHEHUUW. PemieHne TEKCTOBBIX —3aaad
anreOpanvdeckKuM METO/IOM.

VYpaBHeHue ¢ AByMs IepeMEHHBIMU U ero Tpaduk. Pemenne cuctem AByX JMHEWHBIX
YPaBHEHUI € IByMS IEPEMEHHBIMU. Penienue cucteM AByX ypaBHEHHUI, OJTHO U3 KOTOPBIX
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JUHEWHOe, a JApyroe - BTOpOHM creneHW. ['paduyeckas HHTEpHpeTanusi CHUCTEMbI
YpPaBHEHUM C ABYMSI IEPEMEHHBIMH.

Pelienre TEKCTOBBIX 3aj1a4 aaredpandyeckuM CrocoooM.

YucioBble HEPABEHCTBA M UX CBOMCTBA.

Pemienune TMHENHBIX HEPABEHCTB C OJIHOM IEPEMEHHOM. PellieHrne cucTem JIMHEUHBIX
HEpaBEHCTB C oOaHOM mepemeHHoM. KBampaTHele HepaBeHcTBa. [ 'paduyeckas
MHTEPHPETALINS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IEPEMECHHBIMU.

DOyHKUIMHA

KBanparuunas ¢pyHkmus, e€ rpaguk u cpoiictsa. [lapabosa, KoopAHATHI BEPLINHbBI
napaboJibl, 0Cb CHMMETPHUH 1apaldoJIbl.

I'paduxu pynkumii: y = hx,y = &x + b, y = y =x°y = jX, ¥ = |x|, 1 ux cBoiicTsa.
YucsioBbIe MOC/IE10BATEILHOCTH U MPOrPecCcum

[loHATHE YUCIOBOM  MOCIEAOBATEIBHOCTH. 3aJaHUE  IOCIECA0BATEIBHOCTH
peKyppeHTHOH (opMyioi U popmyIioil N -ro uieHa.

Apudmernueckas u reomerpuueckas nporpeccuu. @opmyssl N -ro YJIeHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300pakeHne 4IeHOB apHU(PMETUUECKON U T€OMETPUUECKON MPOrpeccuil TouKaMu
HAa KOOPJAWHATHOW TIUIOCKOCTH. JIMHEHWHBIM M SKCIOHCHIUAIBHBIN pPOCT. CIloXKHbIE
IIPOLICHTHI.

HPEIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC peE3yabTATBl OCBOSHHS MPOrpaMMbl ydeOHOro Kypca K KOHILY
oOyueHnus B 7 Kjacce:

Yucaa v BIYMCICHUSA

BbInonHATh, coueTasi yCTHbIE U MUCbMEHHbIE TPUEMBI, apu(METUYECKUE IEHCTBUS
C pallMOHAJIbHBIMU YHCIIAMU.

HaxoauTb 3HaY€HUS! YUCIIOBBIX BBIPAXKEHUH, IPUMEHATh pa3HOOOpa3Hble CIIOCOObI
Y IPUEMBI BBIUMCIICHUS 3HAYCHUM JPOOHBIX BBIPAXKEHUM, COEpKAIINX OOBIKHOBEHHBIE U
JECATUYHBIC TPOOH.

[lepexoguts OT OaHOM GOpMBI 3amMcH 4YHCeNl K JApyrod (mpeoOpa3oBbIBaTh
NECATUYHYIO ApO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU B
OECKOHEUHYIO JIECSITUIHYIO APOOB).

CpaBHUBATh U YIOPSIIOYMBATH PALIMOHATIbHBIE YKCTIA.

OKpyrJsTh Yncia.

BbINONHAT NPUKUAKY W OLEHKY pe3yjibTaTa BBIYUCICHUN, OLIEHKY 3HaYyeHUU
YUCJIOBBIX BBIPAKEHUWU. BBIMOMHATE AEUCTBUS €O CTENEHSIMU C HaTypajlbHBIMU
MOKa3aTeJIsIMH.

[IpuMeHsATh NpU3HAKK JETUMOCTH, PAa3JIOKEHUE HA MHOXUTEIM HaTypalbHBIX
YHCEll.

PemaTe nmpakTUKO-OpUEHTUPOBAHHBIE 33/1a4H, CBA3aHHBIE C OTHOIIIEHUEM BEJIMYUH,
MPOMOPIMOHAIBHOCTBIO  BEIMYMH, TMPOLEHTAMU, WHTEPIPETUPOBATH PE3yJIbTaThI
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pelieHus 3a1a4 ¢ y9éToM OTrpaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPHUBACMBIX
00BEKTOB.

AnredOpanveckue BbIPAKEHUS

Hcnonb3oBaTh anreOpandeckylo TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATh €€ B
Ipoliecce OCBOEHUS yueOHOTo MaTepHalia.

Haxonuth 3HaueHHs OYKBEHHBIX BBIPAXKEHUN TMpU 3aJaHHBIX 3HAYCHUSIX
MEePEMEHHBIX.

BoinonHsaTh 1IpeoOpa3zoBaHus 1EJIOTO BBIPAKEHHS B MHOTOYJIEH MPHUBEICHUEM
MOJI0OHBIX CJIaraeMbIX, PAaCKPHITHEM CKOOOK.

BBITIONHATE YMHOKEHUE OJJHOUJIEHA HA MHOTOWIEH U MHOTOWJIEHAa HA MHOTOYJIEH,
IPUMEHSATH (POPMYJIIBI KBaJpaTa CyYMMBI M KBaJipaTa pa3HOCTH.

OcCylIeCTBIATh Pa3I0KEHNE MHOTOYJIEHOB HA MHOKUTEIN C MIOMOIIBIO BHIHECEHUS
3a CKOOKM OOIIEero MHOXKHUTENS, TPYIIUPOBKU ClIaraeMbIX, MPUMEHEHUS GOpMyI
COKPAIIEHHOTO YMHOKEHHSI.

[IpumensTh mpeoOpa3oBaHUs MHOTOYJICHOB JIJISi PEIICHUS Pa3NUYHBIX 3a1ad W3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEH C HATypalbHBIMU TOKA3aTENsIMH IS
npeoOpa3oBaHus BbIPAKCHUH.

YpaBHeHHS U HEPABEHCTBA

Pemiars TMHENHBIE YpaBHEHUS C OJJTHOW NMEPEMEHHOM, MPUMEHSS MPAaBUJIa ITEPEX01a
OT UCXOJTHOTO YPABHEHHUSI K PABHOCUIILHOMY eMy. [IpOBEpPSATH, ABISAETCA JIM YUCIO KOPHEM
YpaBHEHMUS.

[IpumensaTe rpaduyueckre MeTOAbl NPH PEIICHUH JIUHEHHBIX YpPaBHEHUW U HX
CUCTEM.

[TonOupaTe mpUMepHI ap YUCEN, ABISIIOUIMXCS PEHIEHUEM JTMHEMHOTO YPaBHEHUS C
JIBYMsI IEPEMEHHBIMH.

CtpouTh B KOOPJAMHATHOM IUIOCKOCTU TpaUK JTMHEWHOTO YpaBHEHHUS C ABYMS
NEPEMEHHBIMHU, MOJIB3YSCh TPa(pUKOM, NPUBOIUTH TPUMEPHI PEILICHUS YPABHEHUS.

Pemats cucteMsl AByX JINHEWMHBIX YPABHEHHM C IBYMS IIEPEMEHHBIMU, B TOM YHCIIE
rpaduyecku.

CocTaBisaTh U peliaTh JIMHENHOE YPABHEHUE WIIM CUCTEMY JIMHEHHBIX YPaBHEHUI 110
YCJIOBHIO 33/1a41, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H ITOTYyYEHHBIN
pe3ynbTar.

DyHKUIMHA

N300pakath Ha KOOPAMHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIME 3aJIaHHBIM
KOOpAMHATaM, Jy4d, OTPE3KH, WHTEPBaJbl, 3alUChIBATh YHCIOBHIE MPOMEXKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IJIOCKOCTU TOYKH IO 33JaHHBIM KOOPANHATAM, CTPOUTh
rpaduku JTUHEHHBIX QyHKIMH. CTpouTh rpaduk GyHKIMH Y = |x|.

OnuceIBaTh € MOMOIIbIO (DYHKIIMI U3BECTHBIE 3aBUCUMOCTU MEXY BEIMYHMHAMM:
CKOPOCTb, BpEMS, PACCTOSIHUE, 1I€HA, KOJMYECTBO, CTOMMOCTh, MPOU3BOJUTEIHHOCTD,

43



BpeMmsi, 00bEM padOTHI.

HaxonuTe 3HaueHue GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[lonumats rpaduueckuil crmocod MPEACTaBICHUS W aHanmu3a WHPOpPMaLUH,
U3BJICKaTh M MHTEPIPETHPOBATH WHPOPMAIHIO W3 TPAPUKOB PEATBHBIX MPOIECCOB U
3aBUCHMOCTEM.

[IpenMeTHbIe pE3yabTaThl OCBOEHHUS MPOTPaMMBbl y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce:

YucJa 1 BBIYUCIEHUS

Hcnonb30BaTh HaYaJIbHBIE MPEACTABICHUS O MHOXECTBE ICUCTBUTEIBHBIX YUCEII
JUIS CpaBHEHHUs, OKPYIJEHHWS W BBIYMCICHUN, H300pakaTh JIEUCTBUTEIbHBIC YHCIIA
TOYKaMH Ha KOOPJIUHATHOU HPSIMOM.

[IpuMeHATh MOHSTHE apU(PMETUIECKOTO KBAAPATHOTO KOPHSI, HAXOIUTh KBaJAPAaTHBIC
KOpPHHU, HUCIOJb3ysd MPU HEOOXOIMMOCTH KaJIbKYJSATOP, BBIMNOJHIATH MpeoOpa3oBaHuUs
BBIPAKECHUH, COJIEPKAIUX KBAIPATHBIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEU.

Hcmonb30BaTh 3amucu OOIBIITUX U MAJIBIX YUCET C TIOMOIIBIO JECATUYHBIX JIPpoOeH 1
creneHer yucna 10.

AJuiredOpanyecKue BbIPaKEeHUA

[TpyMeHsTh MOHATUE CTENEHU C LIEJIBIM MOKA3aTEeJIEeM, BBIIOJIHATH PE0Opa3oBaHUs
BBIPKECHUI, COAEPKAIIMX CTEIIEHU C LEIBIM [TOKa3aTEIIEM.

BBIMONHATE TOXKIECTBEHHBIE NPeoOpa3oBaHUs palUMOHAIBHBIX BBIPAKEHUW Ha
OCHOBE MPaBUJI IEUCTBUN HaJ MHOTOYJICHAMH U ajare0panyecKuMu ApoOsSIMHU.

PacknanpiBaTh KBaApaTHBIN TPEXUIEH HA MHOKHUTEIIH.

[TpumeHsTh MpeoOpa3oBaHUs BBIPAKEHUH AJIs PELICHUS Pa3IUYHbIX 3a1ad M3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEATBHON IPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pewlare nuvHEHHBIE, KBaJApaTHbIE YPABHEHHWS U paLMOHAIBHBIE YpPaBHEHUS,
CBOJAIIMECS K HUM, CHCTEMBI IByX YPABHEHHUU C IBYMS IIEPEMEHHBIMHU.

IIpoBOAUTE NIPOCTEUIIINE UCCIEAOBAHUSA YPABHEHUN U CUCTEM YPAaBHEHUMU, B TOM
qyclie ¢ NPUMEHEHHEM TIpaduyecKux TMpeAcTaBleHUN (yCTaHaBIMBaTh, HWMEET JIU
ypaBHEHUE WM CUCTEMA YPABHEHUMN PEIICHHUs], €CITU UMEET, TO CKOJIBKO, U MPOYee).

[lepexoauTs OT cioBECHON (POPMYIMPOBKHU 3a7auu K €€ anreOpandeckoil Mojienu ¢
IIOMOLIBIO COCTABJICHUs YPAaBHEHUs WJIM CUCTEMbl YPaBHEHUH, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M NOJIYyYECHHBIN Pe3yJIbTar.

[IpyMeHATH CBOMCTBAa YMCIIOBBIX HEPABEHCTB JUIsI CPAaBHEHUS, OLICHKHM, pelIaTh
JMHEWHbIC HEPAaBEHCTBA C OJHOM MEPEMEHHOM M WX CHCTEMBI, JaBaTh rpaduuecKyro
WJUTIOCTPALMI0 MHOKECTBA PEILIEHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUU

[Tonnmate W HCNONB30BaTh (PYHKIMOHAIBHBIE MOHATHS W S3bIK (TEPMUHBL,

CUMBOJIMYECKHE O0O0O3HA4YECHHs), OINpEAeTATh 3HA4YeHHWE (YHKIUH [0 3HAYCHUIO
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apryMeHTa, OINpeIeNATh CBOWCTBA (PYHKIIUH 110 €€ rpaduKy.
Ctpouts rpaduKu AMeMEHTAPHBIX PYHKIMNA BUA!
y="y=x%y=x3y =10y = |%| onuceBaTh CBONHCTBA YUCIOBON (QYHKIMH IO €&

rpadukKy.

[IpenmeTHBIC pPE3yNBTaTBl OCBOCHHSI TMPOTPAMMBI Y4eOHOTO Kypca K KOHILY
oOyueHus B 9 Kiacce:

YucJa 1 BBIYUCIEHUS

CpaBHUBATH M YHOPSIAOUYNBATH PAITMOHAJIBHBIE M UPPALMOHAIBHBIE YUCIA.

Breimonuate apudMeTndeckue MEWCTBUS C pallMOHAJIBHBIMU YHCIIAMH, codeTas
YCTHBIE W TIMCBMEHHBIC NPUEMBI, BBINOJIHATH BBIYUCICHUS C HPPANMOHAIBHBIMU
YHUCJIaMH.

HaxoauThs 3HaueHHUsI CTENEHEW C ILEIBIMH ITOKA3aTEISIMH U KOPHEW, BBIYUCIISITH
3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyraarh  ACHUCTBUTENIBHBIE  YMCJA, BBINOJHATHL TNPUKUIKY  pe3ysibTara
BBIYMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHbIE W KBaJpaTHbIE YPAaBHEHMS, YPABHEHUS, CBOISIIMECS K HUM,
npocTelime ApoOHO-pallMOHAIBEHBIE YPABHEHHS.

Pemate cucTteMsl IBYX JIMHEHMHBIX YPABHEHUU C IBYMS MEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE ABJISETCS JIMHECUHBIM.

Pemarp TekcTOBBIE 3aauM alreOpandyeckuM CrocoOOM € MOMOIIBI0 COCTaBJICHUS
YPaBHEHUSI WU CUCTEMBI JIBYX YPABHEHUU C IByMS IEPEMEHHBIMU.

[IpoBOAUTE NPOCTEUIIINE UCCIEAOBAHUS YPABHEHUW U CUCTEM YPAaBHEHUU, B TOM
4uclie C TPUMEHEHHEM TpaduuecKkux TMpeacTaBieHuil (ycTaHaBIMBaTh, UMEET JIH
ypaBHEHUE WM CUCTEMA YPABHEHUI PEIICHHUS], €CITU UMEET, TO CKOJIBKO, U MIPOYEe).

PemaTte nuHeliHbIe HEPABEHCTBA, KBAJpaTHbIC HEPABEHCTBA, H300paKaTh peIlICHUE
HEPABEHCTB HA YUCJIOBOM NPSMOM, 3alIUCHIBATh PELIEHUE C IOMOIIBIO CUMBOJIOB.

Pemate cucTEMBI JIMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIFOYAIOIIUE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh PEIICHHE CHUCTEMbl HEPABEHCTB HA UYHCIOBOU
IIPSAMOM, 3aIIMCHIBATh PELIEHNUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 331a4.

DyHKUIMHA

PacriosnaBath  (yHKIIMM W3y4YeHHBIX BUAOB. [loka3piBaTh CXeMaTHYECKU
pacIoyIoKeHUEe Ha KOOPMHATHOW IJIOCKOCTH TpadukoB GyHKIMN Buaa: y = &x, y = fox
+by=~y="?+bx+cy=x3y=4x y=|X| B3aBUCUMOCTH OT 3HAUCHUIi
K02(PdULIMEHTOB, ONMKUCHIBATH CBOMCTBA (DYHKITUH.

Ctpouts u u300paxaTb CXeMaTHYeCKH TrpaduKd KBaIPATUYHBIX (PYHKIIHH,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIHH 1O UX TpaduKaM.
Pacno3HaBate KBaapaTuyHylo (YHKIUIO 1O ¢GopMyne, MNPUBOJUTH MPUMEPHI
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KBaIpaTUYHBIX (DYHKLIMHA U3 peabHOMN )KU3HU, GPUBUKHU, TEOMETPHH.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOrPECCHU

Pacno3naBaTh apu(pMeTHUYECKyl0 U TE€OMETPUUYECKYIO MPOTPECCHH MPH Pa3HbIX
croco0ax 3aaHusl.

BBINONMHATE BBIUMCIIEHUS C UCIIOJIb30BaHNEM (POPMYII N-TO ujieHa apu(MeTHIeCKOn
Y TEOMETPUYECKOM ITPOTPECCHM, CYMMBI IIEPBBIX N YICHOB.

N300paxaTh 4iIeHbI NOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPJUHATHOMN IJIOCKOCTH.

Pemars 3amaum, CBSA3aHHBIE C YKMCIIOBBIMM I10CJIEIOBATEIBHOCTAMU, B TOM YHCIIE
3aJ]a4uM U3 peajbHON KU3HHU (C UCIOJIb30BAHNUEM KaJIbKYJISATOPA, HLU(POBBIX TEXHOIOTHI).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
HaumenoBanwue paznena |[KomanuecTBo OcHOBHBIE BUIbI I€ATEILHOCTH 00Yy4aroIuXcs
OcHOBHOE coJiep>KaHHe
(Temsl) Kypca 4acoB
Uucna 1 BHIYUCICHUS. 25 C 6 5
NCTEeMATH3UPOBATH U 000ramaTh 3HAHUSA
PannoHanbHble ynciia [Houstre cre 31po oboramars 3 0

OOBIKHOBEHHBIX U JACCATHYHBIX I[pO651X.

paLMOHAaIBHOIO YHUCIIA.
CpaBHMBATB H YHOPSII0YMBATH APo0H, MpeoOpa3oBbIBas NpU

Apudmernueckue

T HEO0OXOMMOCTHU JECATUYHBIE TPOOU B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIE B JICCATUYHBIC, B YACTHOCTH B OECKOHECUHYIO

paIrmoHaTbHBIMA
NECATUIHYIO IPOOB.

yuciaaMu. CpaBHEHHE, ..
IIpyMeHATH pa3HO00pa3HbIe CIOCOObI U MPUEMBI

yIOPSI0YNBAHUEC . .
BbIYHCJI€HHS 3HAYEeHUH JPOOHBIX BBIPAKEHUI, COIEPIKAIINX

paIlMOHAIBHBIX YHCE.

Crere OOBIKHOBEHHBIE U JIECATHYHBIE IPOOU: 3aMEHATD MPU

TETeHb

HE00XO0AMMOCTH JECATUYHYIO IPOOb OOBIKHOBEHHOM U
OOBIKHOBEHHYIO JACCSITHYHOM, TPUBOIUTH BRIpAXKEHHE K (hopme,
HanOoJiee yI00HOM /ISl BRIYUCTIEHUHN, TPEOOPa30BhIBAThH
NpoOHbBIE BRIPAKCHNS HA YMHOKCHHE U JCIICHUE TeCATUIHBIX
po6eil K IEHCTBUSAM C LIETBIMU YHCIIaMHU.

[IpuBOANTHL YHCIOBbIE H OYKBEHHbIE MPUMeEPbBI CTETICHH C
HATYpaJIbHBIM MOKa3aTesieM, OOBSICHS 3HAUCHUS OCHOBAHUS
CTETEeHU U TIOKa3aTells CTeNEHU, HaXOUTh 3HAUCHHUs CTEIIeHeH
Bua " (@ - 1r00¢e palMoHAILHOE YHCII0, N - HATYPaJTbHOE
YHUCJIIO).

C HATypaJIbHBIM
nokasareneM. Pemienue
OCHOBHBIX 33J1a4 Ha
IpoOu, MPOLEHTHI U3
pEAIbHOM MTPAKTUKHU.
[Ipu3Haku nenumocTu,
Pas3JIOKEHUS Ha
MHOXHUTEIN
HaTypaJIbHBIX YUCET.
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PeasibHbIE 3aBHCUMOCTH.
[Ipsimast u obpaTHas
MPONOPIIMOHAIIBHOCTH

[loHUMATBH CMBICIT 3aITUCH OOJIBIITNX YUCEN C TOMOIIIBIO
MeCATUYHBIX ApoOeli u cTenene yncna 10, npUMeHsSITh UX B
pEeaIbHbIX CUTYAITUsIX.

[IpuMeHsATH IPU3HAKYU JCIMMOCTH, PA3JIOKEHUS Ha
MHOKUTE HaTypajlbHbIX YHCEIL.

Pemats 3a1a4m Ha 4yacTH, IPOIIEHTHI, POIIOPIUH, HA
Hax0XJIeHUE ApoOu (TIPOLIEHTA) OT BEJIMUUHBI U BEJIMUUHBI 110
e€ apobu (Tpo1eHTy), Apodu (MIPOoIeHTa), KOTOPHIA COCTABIISAECT
OJIHA BEJIUYMHA OT JIPYTOM.

[IpuBoauTH, pa30MpPaTh, OLIEHNBATH PA3TUYHBIC PELICHUS,
3aIMCU PEIIEHUN TEKCTOBBIX 3a4a4.

Pacno3HaBaTh U 00BSICHATB, OIIUPASICh HA ONPEACIIEHUS,
MPSIMO TTPOTIOPLIMOHATIBHBIE U 0OPATHO MPOMOPIIMOHAIHHBIC
3aBUCHUMOCTH MEXAY BEJIMUMHAMU; NPUBOJAUTH MPUMeEPHI
ATUX 3aBUCUMOCTEH U3 peajibHOTO MUPA, U3 IPYTUX YUECOHBIX
[PEIMETOB.

PemaTh npakTHUKO-OPUEHTUPOBAHHBIC 33/1a4M Ha IpoOH,
MPOIICHTHI, MPSIMYIO U OOPATHYIO MPOMOPIUOHATIEHOCTH,
[POTIOPLIUU

AnreOpandeckue
BBIPKCHHUS

27

bykBeHHbBIE BBIpAKEHHUS.
[Tepemennsie.
JlonycTumbie 3HaUEHUS
NIEPEMEHHBIX.
DopMyIIbI.

OBaanerb anredpanyecKkoil TEPMUHOJIOTHEH U CUMBOJIMKOM,
NPUMEHSTH €€ B TIPOIIECCEe OCBOCHUS yUeOHOTO MaTepuara.
Haxoauth 3HaueHUs OyKBEHHBIX BBIPOKEHUHN MIPU 3aJaHHBIX
3HAYCHUSX OYKB; BBITIOJHATH BBIYUCIICHUS IO (pOopMyiam.
BoInoJHATH TpeoOpa3oBaHus 1IEJIOr0 BRIPAYKESHUSI B
MHOTOWIEH NMPUBEIEHUEM MOAOOHBIX CIaraeMbIX, pACKPbITUEM
CKOOOK. BBINOJIHATH YMHOKEHUE OTHOWICHA
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[IpeobpazoBanue
OYKBEHHBIX BBIPAKCHHH,
PacKpbITHE CKOOOK U
MIPUBEICHUE TIOI00HBIX
cnaraembix. CBoMCTBa
CTETEHU C HATypaJIbHBIM
MOKa3aTeJIeM.
MHOrO4JIEHBI.
CrnoxxeHue, BBIYUTaHHE,
YMHOKEHUE
MHOT'OYJICHOB.
DopmyJIbl
COKpPAIIEHHOT'O
YMHOXKEHUS.
Paznoxenue
MHOT'OYJICHOB Ha
MHOXHUTEN

Ha MHOTOWIEH ¥ MHOTOWICHA HA MHOT'OYJICH, IPUMEHSATH
(dopMyIibl KBaJpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OcyecTBJIATH Pa3inoKeHUE MHOTOYIEHOB HA MHOKUTEIN
MyTEM BBIHECEHMSI 32 CKOOKH 0OILEro MHOYKHUTEIS,
MpUMEHEHUs (OPMYIIBI pa3HOCTH KBAJPaTOB, POpMyI
COKpaLIEHHOIO YMHOKEHHS.

IIpumeHsaTH IpeoOpa30BaHNE MHOTOUJICHOB ISl PEIICHUS
Pa3JIMYHBIX 33]1a4 U3 MATEMATUKHU, CMEXHBIX IPEIMETOB, U3
peanbHOM IIPAKTHUKHU.
3HAKOMUTBHCS ¢ HICTOPHEH Pa3BUTUS MaTEMAaTUKH

YpaBHEHUS 1 HEPABEHCTBA

20

YpaBHeHue, IpaBuia
npeoOpa3oBaHuUs
YpaBHEHUS,
PaBHOCWJIBHOCTh
YPAaBHEHHM.
JluHerHoe ypaBHEHUE

Pemarp iMHeHOE ypaBHEHUE C OHOM MIEPEMEHHOM,
NpUMEeHss MPaBUJIA IEPEX0A OT UCXOAHOIO YPABHEHUS K
paBHOCWJIBHOMY eMy Oosiee mpoctoro Buaa. [IpoBepaTs,
SIBJIACTCS JIM KOHKPETHOE YMCIIO KOPHEM YPaBHEHHUS.

IHoa0upaTs NpuMepkI Map Yuce, IBIAIONIUXCS PEIICHUEM
JIMHEMHOI'O0 YPAaBHEHUS C IBYMS [IEPEMEHHBIMU.
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C OJTHOU TIEPEMEHHOM,
pEILICHUE JTUHEUHBIX
ypaBHEeHUU. Pemienue
3a/1a4 C MOMOUIBIO
YPAaBHEHH.

JIuHenHoe ypaBHEHHUE C
JIBYMSI TIEPEMEHHBIMU U
ero rpaduk. Cucrema
JIBYX JINHEUHBIX
YPaBHEHUH C IByMS
IIEPEMEHHBIMU

CTpouTh B KOOPAMHATHOMN MJIOCKOCTU IPaPUK JTUHEHHOTO
ypaBHEHUS C ABYMsI IEPEMEHHBIMU; MOIB3YSCh TPaPUKOM,
NPUBOJAUTH MPUMEPHI PELICHUS YPABHEHUS.

HaxoauTh penieHue CUCTEMBbI JBYX JINHEWHBIX YPAaBHEHUH C
JBYMSI IIEPEMEHHBIMM.

CocTaBiasTh U pelIaTh YPaBHEHUE WUIIM CUCTEMY YPaBHEHUIN
10 YCJIOBHUIO 3a1a4¥, UHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ MOJTyUYEHHBIN PE3yJIbTaT

Koopaunate! u rpaduku.
OyHKIMH

24

Koopaunara Touku Ha
npsiMoil. Huciossie
MIPOMEKYTKHU.
Paccrositane mexny
JIBYMSI TOUYKaAMU

KOOPJAMHATHOM MIPSMO.

[IpssmoyrosnbHas
cucTeMa KOOpJIMHAT Ha
II0CKOCTH. [Ipumepsl
rpaduKOB, 3aJJaHHBIX
dopmynamu.

HN300pakaTh Ha KOOPAUHATHON NIPAMOM TOYKH,
COOTBETCTBYIOIINE 33JaHHBIM KOOPJAMHATAM, JTyYHd, OTPE3KH,
WHTEPBAJIbI; 3aMCHIBATh UX HA aJIreOpandeckoM SI3bIKeE.
OTMeuaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH TI0
3aJIaHHBIM KOOPJIMHATAM; CTPOUTH TpadUKH HECIOKHBIX
3aBUCHMOCTEH, 3aIaHHBIX (hOpPMYJIaMU, B TOM YHCIIE C
MTOMOIIIBIO IIU(PPOBBIX JTA0OPATOPHIA.

IIpuMeHsITH, H3y4YaTh MPEUMYIIECTBA, HHTEPNPETUPOBATH
rpaduyeckuii cnocod mpenCTaBICHHS U aHAIHA3a
Pa3HO00Opa3HOM KU3ZHEHHON WH(OpMAaIuu.

OcBauBaTh noHsTHE (YHKIIUHU, OBIIA/ICBAThH
(GYHKIIMOHATBHOU TEPMUHOJIOTHEH.

Pacno3HaBathp quHeiHy0 QyHKIH0 Y = KX + b,
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Urenue rpadukoB
peasbHBIX
3aBUCUMOCTEM.
[Tonstue pynkumu.
I'paduk pyHKIHN.
CpoiicTBa QPyHKIUH.
Jluneiinas QyHKIMS.
[TocTpoenue rpaduka
JUHENHON QyHKIUY.

ONMCBIBATH €€ CBOKCTBA B 3aBUCUMOCTH OT 3HAYCHUIN

k03 dunmenToB K u b.

Crpouth rpaduku TuHCHHON QyHKIUK, QYHKIMA Y = | X |.
Hcnoab3oBath nndpoBbie pecypebl 1l IOCTPOEHUS
rpagukoB QYHKIMI U U3yYEHUS UX CBOMCTB.

[IprBOIUTHE MPUMEPBI TUHEWHBIX 3aBUCUMOCTEN B PEAIBHBIX
npoueccax v sIBICHUSX

['padux pynkunu
V=1 ¥
[ToBTOpEHUe 1 0000MEHNE 6 [ToBrOpeHNE OCHOBHBIX | BHIOMPATH, HPUMEHSITH OLIEHHUBATH CIIOCOOBLI CPABHEHUS
HOHSTHI U METOJIOB YHUCEeJT, BBIYUCIICHHM, TPe0o0Opa30BaHUil BHIPAKECHUH, PEIICHUS
Kypca 7 knacca, ypaBHEHUM.
00001IeHHEe 3HAHUH OcyuecTBJIATh CAMOKOHTPOJIb BBIITOIHAEMBIX ACUCTBUN U
CaMOTIPOBEPKY pe3yJibTaTa BHIYUCIICHHM, TPeoOpa30BaHUT,
MIOCTPOCHUM.
PemiaTe 3aga4m U3 peasbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKue 3HAHMS [T PELICHUS 3aJa4 U3 APYTrux
IPEAMETOB.
Pemath TekCTOBBIE 321a4H, CDABHUBATDH, BLIONPATh
CIoCco0ObI PEIICHUA 3a]a4n
OBLIEE KOJIMYECTBO 102
YACOB I10
[TPOTPAMME
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8 KVIACC

HanmeHoBanwue pasnena | Kommuects OcHOBHBIE BUBI JEATEIBHOCTH 00YYAIOIIUXCS
OCHOBHOE coJiepxKaHue
(Temsl) Kypca 0 4acoB
ricia 1 BBIYUCIICHUS. 15 KBanparHsiii KOpeHb U3 | MopMyJIHPOBATH ONPEeIeHHe KBAPaTHOTO KOPHS M3 4UCIIa,

KBazgpaTHbpie KOPHU

yucia. [loastue 00
HPPAMOHATIEHOM
gucye. JlecaTuuHbie
MPUOJIMKEHUS
UppaIrioHaTBHBIX
YHCEJI.
JlelicTBUTEIbHbBIC
yucna. CpaBHEHUE

NECTBUTENILHBIX YHCE].
VpasHeHue Buga X° = a.

CaoiicTBa
apu(pMEeTHIECKUX
KBaJIPaTHBIX KOPHEH.
[IpeobpazoBanue
YUCJIOBBIX BBIPAKCHUH,
COZIepIKaIlUX
KBaIpaTHbIC KOPHU

apu(pMETHIECKOTO KBapaTHOTO KOpHs. [IpumensaTs
OTIEPALUIO U3BJICYEHNS KBAIPATHOIO KOPHS U3 YUCIIA,
UCIOJIb3YS TTPU HEOOXOIUMOCTH KAJIbKYJIATOP. OueHuBaThH
KBaJIPAaTHBIE KOPHU LIEJIBIMU YUCIIAMH U JECATUYHBIMU
JTPOOSIMHU.

CpaBHUBATB M YIOPSIA0OYMBATH PALIOHAIBHBIEC U
MppalMOHAIbHBIE YKCIIA, 3aIIMCAHHBIE C IIOMOIIBIO
KBaJIPaTHBIX KOPHEM.

HceienoBaTh ypaBHEHHE X2 = @, HAXOAUTH TOYHBIEC U
npuoOIKEHHBIC KOpHU TIpH @ > 0.

HccaenoBath ¢BOMCTBA KBAIPATHBIX KOPHEW, ITIPOBOIS
YU CJIOBBIE DKCIIEPUMEHTHI C HCTIOJIB30BAHUEM KAJIBKYJIATOPA
(koMIIBIOTEPA).

Jloka3bIBATh CBOMCTBA apU(PMETUUECKUX KBAJIPATHBIX
KOpHEH; NPUMEHSTh UX JJIs1 IPeoOpa3oBaHuUs BEIPAKEHU.
BoInoJHATH Npeodpa3zoBaHus BbIPAXKEHUM, COAEPKAIIIX
KBaJIpaTHbIC KOPHU. BrIpaxkaTh nepeMeHHBIE U3
T€OMETPUYECKUX U PU3NIECKUX HopMyII.

BbI4uc/IATh 3HAYEHUS BBIPAXKEHNM, COJCPIKAIIUX
KBaJpaTHbIE KOPHU, UCTIONB3Ys IPU HEOOXOAUMOCTH
KaJIbKYJIATOP.
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Hcnoan3oBars B X0AcC pCIICHUA 3a1a4 3JICMCHTAPHBIC
MMpCACTaBJICHUSA, CBA3AHHBIC C HpI/I6JII/DKéHHI)IMI/I 3HAa4YCHUAMHU
BCJINYHH.

3HAKOMHUTBLCA € HCTOpHEﬁ Pa3BUTHA MATCMATHUKU

Yuciia ¥ BEIYUCIICHUS.
CreneHs ¢ 1eabEIM

CreneHs ¢ OCJIbIM
II0Ka3aTCIJICM.

@opMyTHPOBATH OIpeieIeHUue CTEIIEHU C LETbIM
MOKA3aTEeIIEM.

I0Ka3aTe/IeM Crannaprhas 3anuch IIpeacTaBIsTh 3aMMCh OOJBIINX U MaJIbIX YHCEI B
"ucia. craaapTHOM Bujie. CpaBHUBATD YHCIIa U BEIUYUHBI,
Pasmeprr 00bexToB 3alMCaHHBIC C CIOJIb30BaHueM crerneHu 10.
OKPYKAIOWIETo MUPA (0T Penoan30BaTh 3anHch YHceN B CTaHJIapTHOM BHUJIE JIJIs
SJICMCHTAPHBIX HACTHIL | ppipaseHUst pa3MEPOB 0OBEKTOB, JUTMTEIBHOCTH MPOIIECCOB B
10 KOCMHYECKHX OKpY’KAIOIIEM MHUPE.
06BeKTOB), ®opMmyJIMpOBaTh, 3aHCHIBATH B CHMBOJINYECKOii (hopme 1
AJTATCIBHOCTD HWJLTIOCTPHPOBATH MPUMEPAMU CBOWCTBA CTETICHU C LIEIBIM
iponeccos B TIOKa3aTeleM.
OKpYKatOIEM MHUDC. IIpuMeHsITH CBOMCTBA CTEIICHU ISl IPEOOpa3oBaHMs
CoiicTBa CTeNCHN C BBIPAKEHU, CONEPIKAIINX CTEIEHH C LIEIBIM II0Ka3aTEIEM.
OE/IBIM II0KA3aTCICM BuINOJHATE XefiCTBHA C YUCIaMU, 3aIIMCAHHBIMU B
CTaHIapTHOM BHJE (YMHOXEHHE, JeJICHHE, BO3BEICHUE B
CTCIICHb)
Anrebpanieckue Pacno3naBaTh KBaJpaTHbIA TPEXWIECH, YCTAHABINBATH

BbIpaXkeHus. KBanpaTHbii
TPEXUIEH

KBampaTHbIil TpEXUIEH.
Paznoxxenune
KBaJpaTHOTO

BO3MOYKHOCTB €r0 pa3j0KEHUsI HA MHOKUTEU.
PackiaabiBaTh HAa MHOKHUTEIM KBAJPATHBIN TPEXUJICH C
HEOTPULIATEIbHBIM JUCKPUMUHAHTOM
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TpEXUIICHA
Ha MHOXUTEIIA

AJnreOpandeckue
BBIPAKCHUSI.
AnreOpanyeckas Jpo0b

15

Anrebpandeckas 1poob.

JlonmycTUMBbIE 3HAYECHUS
MePEMEHHBIX,
BXOJISIINX B
anreOpanyeckue
BbIpakeHus. OCHOBHOE
CBOMCTBO

anredpandeckoi 1poou.

CoxkparreHue aQpo0et.
CrnoxxeHue, BBIYUTaHUE,
YMHOKCHHE U JICTICHHC
anredpandecKux
TpOOeii.
[IpeobpazoBanue
BBIPAKCHUMH,

coJiep KaImx
anreOpandecKue apoou

3anuceiBaTh anre6paI/I%CKHe BBIPAKCHUA. Haxo;me
001acTh OIIPCACIICHUA PAIIMOHAJIBHOI'O BBIPAKCHUA.

BbINOJIHATH YHCIIOBBIC INOACTAHOBKH N BBIYUCJ/IATD 3HAYCHHUC

IIp06I/I, B TOM 4HCJIC C IOMOIIBIO KAJIBKYJIATOPA.

®opMyIMpPOBaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKkon Jpoou
¥ IPUMEHATH €ro 715 mpeoOpa3oBaHus ApoOeii. BbIMOJIHATH

AeidcTBUA ¢ anredbpandeckumu apoosimMu. [IpumeHsTs

npeoOpa3oBaHUsl BEIPAKCHUH ISl pellieHus 3a/1a4. BeipaxaTh

nepemMenHsle u3 Gopmys (GU3MUIECKUX, FEOMETPUUECKHUX,
OMUCHIBAIOIINX OBITOBBIE CUTYAIIUH)
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YpaBHEHUS U HEPABEHCTBA.
KBaapaTHbie ypaBHEHUS

15

KBangpaTHoe ypaBHEHUE.
Henonxoe kBagpaTHOE
ypaBHeHue. opmyna
KOpHEW KBaJIpaTHOTO
ypaBHeHus. Teopema
Buera.

Pemenune ypaBHeHui,
CBOJISAIIIUXCS K
KBaJpaTHBIM.
[Ipocreiimume gpoOHO-
palroHaIbHbBIC
YpaBHEHUS.

Pemenune TekcTOBBIX
3a/1a4 C MOMOUIBIO
KBaJpaTHBIX YpaBHEHUI

Pacno3HaBaTh KBaJpaTHbIC ypaBHEHUS.

3anuceiBaTh (POPMYJTy KOpHEN KBAaAPATHOIO YPABHEHMUS;
pemiaTh KBaJpaTHble YPABHEHHUS — TIOJIHBIC U HETIOIHbIE.
IIpoBoauTh MpocTeiiniue UCCaAeA0BAHUA KBAPATHBIX
YpPaBHCHUU.

PemaTe ypaBHeHHs, CBOIAIIMECS K KBaIPATHBIM, C TIOMOILBIO
npeoOpa3oBaHUM ¥ 3aMEHOU MEPEMEHHOIA.

Ha0Juronath 1 aHATM3MPOBATH CBSA3b MEXIY KOPHIMU U
Ko3(puIMeHTaMu KBaIpaTHOTO YPABHEHHS.
®opmympoBaTth TeopeMy Buera, a Takxke 0OpaTHYIO -
TEOpEMY, IPUMEHSATh 3TH TEOPEMBI JUJISl pEILEHNUS 3a/1a4.
Pemath TekCTOBBIE 3a1a4M AJT€OPaUECKUM CTIOCOOOM:
NEPEXOJIUTh OT CIOBECHON (POPMYIMPOBKU yCIOBUS 3a7auu K
anredpanyecKo MOJENH IMyTEM COCTaBICHHS YPAaBHEHHUS;
penaTh COCTaBJIEHHOE YpaBHEHUE; UHTEPIIPETUPOBATH
pe3ynbTar.

3HAKOMUTBCH € UCTOPHUEH Pa3BUTHUS aNreOpbl

YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHHI

13

JInneliHOE ypaBHEHHE C
JIBYMSI TIEPEMEHHBIMH,
ero rpaduk, mpuMepsI
pelLIeHus] YpaBHEHUH B
LEJIBIX YUCIIaX.
Pemenune cucrem nByx
JIMHEWHBIX YPABHEHUMN

Pacno3HaBaTh JIMHENHBIE YPABHEHUS C IBYMsI IEPEMEHHBIMH.
Crponth rpaduku TUHEHHBIX YpaBHEHUH, B TOM YHUCIIE
HUCNO0JIb3Ys LM pPoOBbIE pecypcehl.

Pazimyars napasnienbHble U NEPECEKAOIIUECS MPSMBIE 110 UX
YPaBHEHHUSIM.

Pemiatb cucremsbl 1ByX JIMHEHWHBIX YPABHEHUN C JBYMS
[IEPEMEHHBIMU IIOICTAHOBKOU U CIIOKECHUEM.
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C ABYMSI IEPEMEHHBIMU.
[Ipumeps! pemenus
CHCTEM HEJIMHEHNHBIX
YPaBHEHHI C IBYyMs
MIEPEMEHHBIMU.
I'paduueckas
WHTEPIpETALUS
YpPaBHEHUS C ABYMS
IIEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPABHEHUH C
JBYMsI IIEPEMEHHBIMH.
Pemenune TekcToBBIX
3a/1a4 C MOMOULIBIO
CHUCTEM YPaBHEHUM

Pematp npocteiiiime cucteMsl, B KOTOPBIX OJHO U3
YpaBHEHUH HE SBISETCS JTMHEHHBIM.

IIpuBoauth rpaguyuecKy0 HHTEPNPETANMUIO PEIICHUS
ypaBHEHUS C ABYMs IEPEMEHHBIMU U CUCTEM YpaBHEHUH C
JIBYMsI IEPEMEHHBIMHU.

Pemath TekcToBBIE 32/1a4M AIreOpanueckuM CriocoooM

YpaBHEHUS U HEPABEHCTBA.
HepaBeHncTtpa

12

HucnoBble HEPAaBEHCTBA
Y UX CBOWCTBA.
HepapencTBo ¢ ogHOM
IIEPEMEHHOU.
JIvHenHbIe HEpaBEHCTBA
C OHOM NEPEMEHHOU U
ux pemieHne. CUCTEMBbI
JIMHEVHBIX HEPABEHCTB

DopMyJIHPOBATH CBOMCTBA YKCIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPAUHATHOM NIPSIMOM, J0KA3bIBAThH
anreOpanyecKH.

IIpyMeHATH CBOCTBA HEPABEHCTB B XOJI€ PEUICHUS 3a7a4.
PemiaThb nuHeliHbIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
M300pakaTh perieHrue HEPaBEHCTBA HA YUCITIOBOM MPSIMOM.
PemaTh cucteMbl TMHEIHBIX HEPABEHCTB, M300paKaTh
PEILICHUE CUCTEMBI HEPABEHCTB HA YHCIIOBOU NPSIMOU
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C OJTHOW NIEPEMEHHOM U
WX pPELICHHUE.
N3o00pakenue penieHus
JIMHEUHOTO
HEPABEHCTBA U UX
CHCTEM HA YHUCIIOBOMN
MIPSIMOU

OyHKIWH.
OCHOBHBIE TOHSATHUSA

[Tonsitue byHkIMH.
OO6nacTp onpeaeneHus
Y MHOXXECTBO 3HaYEHU
dbynkiuu. CiocoOsl
3a1aHust PyHKIUH.
I'padux byskIMN.
CaoiicTBa pyHKUUHU, UX
oToOpakeHue Ha
rpaduke

Hcnonb3oBaTh PyHKINOHAIBHYIO TEPMUHOJIOTHIO U
CUMBOJIUKY.

BoruncasaTs 3HaYeHus1 QyHKUINN, 3aaHHBIX (popMyaamu (TIpH
HE0OXOJMMOCTH UCIIOJIb30BATh KAJIBKYJISATOD);

COCTABJSATH TA0JIMIbI 3HAYEHUH (QYHKIUU.

CtponTh 10 TOUKaM rpaguku QyHKIUHN.

OnuceiBaTh cBOIcTBA ()YHKIIMHM Ha OCHOBE €€ rpad)uuecKoro
IIPEICTABIICHHUS.

Hcnoab3oBaTh GyHKIMOHAIBHYIO TEPMUHOJIOTHIO U
CUMBOJIUKY.

HccnenoBath npuMeps! TpauKoB, OTPAKAIOLIUX PealibHbIE
po1iecchl U siBiieHus. IIpuBOoAMTH MpUMepBbI ITPOIIECCOB U
SABJICHUU C 3aIaHHBIMHA CBOMCTBaMH.

Hcnoab30BaTh KOMIBIOTEPHbIE MIPOrPAMMBI

JUTsl TOCTpOEHMS TpadMKOB PYHKIIUN U U3yUYEHHS X CBOMCTB

OyHKIUH.
Uucnosble GyHKIUN

YreHue u mocTpoeHue
rpadukoB QyHKIUHA.
[Tpumeps! rpaduxos

Haxoants ¢ nomMoubo rpadpuka GyHKIMA 3HAYCHUE OHOM
13 paccMaTPUBAEMbIX BEJIMYMH 110 3HAYEHUIO IPYTOM.
B HeCn0XHBIX cily4yasx BbIPaxKaTh (POPMYJI0M 3aBUCUMOCTH
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(GYHKITHI, OTpaxaronmx
peajbHbIE MPOIIECCHI.
OyHKIUH,
OTIMCHIBAIOIIINE MPSIMYIO
1 00paTHYIO
MIPOTIOPITMOHAILHBIE
3aBUCUMOCTH, UX
rpaduKu.

['padux pynkunn

y = X2, ®yHKIUK

V=X, V=x3, V=VX,
V = |x|; rpaduueckoe
pELICHUE YpaBHEHUN U
CHUCTEM YpPaBHEHUU

MEXK1Yy BEJTUYNHAMMU.
OnucbIBaTh XapakTep U3MEHEHUS OAHON BEJIUYUHBI B
3aBUCHUMOCTH OT U3MEHEHHUS IPYTOM.

Pacno3naBath BubI n3ydaeMbix GyHkiui. [loka3siBaTh
CXeMaTHYeCKH M0JI0)KEHUE HA KOOPAUHATHOMN MIIOCKOCTH
rpadukoB QyHKIUH BUIA: y = X2, ¥y = X3,y = VX, y = | x|.
HUcnonb3oBaTh QyHKIUOHAJIBHO-TPaduUecKue
NPEACTABJICHUS ISl PEIICHUS U UCCIIEI0BAHUs YPAaBHEHUH U
CHUCTEM YpPaBHEHUU.

IIpuMensaTs nudpoBbie pecypchl s TOCTPOCHUS TPpaPUKOB

byHKIUH

[ToBTOpEeHUE 1 00600IICHHE

[ToBTOpEHME OCHOBHBIX
MOHSITHUU U METOJIOB
KypCOB 7 U 8 KJIaccoB,
00001IeHNEe 3HAHHUI

Bri0upaTh, IPUMEHATH, OLEHUBATH CIIOCO0OBI CPABHEHNUS
YKCEeJl, BBIYUCICHU, TPeoOpa30BaHUil BBIPAXKEHUM, PEIICHUS
YPaBHEHMUM.

OcymecTBJIATH CAMOKOHTPOJIb BBITOJIHAEMBbIX ICHCTBUN U
CaMOTIPOBEPKY pe3yJibTaTa BEIYUCICHHUM, TPeoOpa30BaHUIA,
MTOCTPOCHHU.

Pemars 3agaum U3 peaibHOM KU3HHU, IPUMEHATh

58




MaTeMaTHYECKHUE 3HAHUS IS PEIICHUS 337a9 U3 IPYTHX
PEIMETOB.

Pemiath TeKCTOBBIE 3a/1aUM, CPDABHUBAThH, BLIOUPATH
CIOCO0BI PEIICHUS 3a/1a4n

OBILIEE KOJIMYECTBO
YACOB I10
[TPOIPAMME

102
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9 KUIACC

HanmeHoBanue pasnena  [KoIMdecTBo OCHOBHBIC BUJIBI ICATCILHOCTU 00YYArOIIUXCS
OcHOBHOE cOoiepKaHne
(TemnI) Kypca 4acoB
Urcna 1 BEIYUCTICHUS. 9
JlefiCTBUTENbHBIC YHCTTa Pa3BuBaTh npeacTaBJIeHHs O YHCIIaX: OT MHOXKECTBA

PammmonanesHbIe yncia, o
HATypaJIbHBIX YUCEIl 10 MHOKECTBA ICHCTBUTEIbHBIX YUCEIL.

UppaloHaIbHbIC

O, KOHETHELE 1 O3HAKOMUTBCSA C BO3MOKHOCTBIO MPE/ICTABICHUS
6eCKO;ICUIHBIe JIEUCTBUTEILHOI'O YKCJIa KaK OECKOHEYHOU JECITUUHOMN
eCATHHHbIE PO TpoOU, MPUMEHSITh JCCATUYHbBIC TPUOIMKCHUS
MHOKECTEO POOH. palMOHAJIBHBIX U UPPALIMOHAIBHBIX YUCET.

HN300paxkaTh NCHCTBUTEIBHBIE YUCTIA TOUKAMHU
KOOPJAMHATHOM IIPSMOM.

3anuceiBaTh, CPABHUBATH U YIIOPSI0YUBATH
JNEUCTBUTEIBHBIC YUCIIA.

BbINoJHATH, COUYETast YCTHBIE U TMCbMEHHBIE TPUEMBI,
apudpMeTnvecKue A1eMCTBUS C PALMOHAIBHBIMU YUCIIAMU;
HAXOAMTh 3HAUYCHUS CTEIICHEHN C LEJIBIMU MIOKA3aTEISIMU U
KOPHEH; BBIYMCJIATH 3HAUEHWS YUCIIOBBIX BBIPAXKECHUI.
[MosryyuTh npeacTaBjeHre 0 3HAUMMOCTH JEHCTBUTEIIBHBIX
YHCEJl B TPAKTUYECKOMN JAEATEIIbHOCTH YEIIOBEKA.
AHAJIU3HUPOBATH U J1€J1ATh BBIBO/JbI O TOYHOCTH

JICUCTBUTEIJILHBIX YHCEI;
JICUCTBUTENILHBIC UHCIIa
KaK 0€CKOHEYHEBIE
JECATHYHBIC TPOOH.
B3anMuO0 oxHO3HAUYHOE
COOTBETCTBHUE MEXKIY
MHO>XECTBOM
JIEUCTBUTEIILHBIX YHCE
1 MHO>KECTBOM TOUYEK
KOOPAMHATHOM IIPSMOM.

CpaBHeHue .
. IpUOIMKEHUS JCHCTBUTEIHLHOTO YHCIIA TIPU PEIICHUH 3a71a4.
JNEWCTBUTEIBHBIX YHCET, .
OKpyrasith ACHCTBUTEIIHHBIC YNCIIA, BLINOJHATH NPUKUAKY
apudMeTHIECKUE

pe3yJibTaTa BEIYUCICHUM, OLEHKY 3HAYCHUN
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JICHUCTBUS C
JICUCTBUTEIHHBIMHA
YHCJIAMH.
[Tpubamxénnoe
3HAQYCHHUE BEIIMYNHEI,
TOYHOCTH
MPUOJIMKEHUS.
Okpyrienue yucesn.
[Ipukuaka u oreHka
pe3yJbTaToOB
BBIYHCJICHUI

YHCJIOBBIX BBIPAKEHUH.
3HAKOMHUTBHCS ¢ UCTOPHUEH Pa3BUTUS MaTEMATUKHU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHUS C OJHOM
MMEPEMEHHOU

14

JIuHenHOe ypaBHEHUE.
Pemenne ypaBHeHui,
CBOJISIIIIUXCA K
JIMHEUHBIM.

KBanparnoe ypaBHeHue.

Pemienune ypaBHeHui,
CBOJSILINXCSA K
KBaJPATHBIM.
buksanpartusie
ypaBHeHus. [Ipumepsl
pelIeHUsl YPAaBHEHUM
TPEThEN U YETBEPTOMN
CTEIEeHEN

OcBauBarthb, 3a1IOMHUHATH U IPUMEHATH rpauyecKue
MEeTO/IbI [IPU PEIICHNN YPABHEHUI, HEPABEHCTB U UX CUCTEM.
Pacno3HaBarh 1eibie U IpOOHBIE YPABHEHHUS.

PemaTh JinHeliHbIe M KBA/IpaTHbIE YPABHEHUSI, YpaBHEHUS,
CBOJSIIMECS K HUM, IPOCTENIINE APOOHO- pallMOHATIbHBIE
YpPaBHEHUS.

IIpennaraTs BO3MOXKHBIE CTIOCOOBI PEIIEHUS TEKCTOBBIX
3a/1a4, 00CyKIaTh MX M PpelIaTh TEKCTOBBIE 33a4l Pa3HbIMU
CIOCOOaMHU.

3HAKOMUTBCS ¢ UCTOPUEH Pa3BUTUS MaTEMAaTHKU
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pa3JIoKEHUEM Ha
MHOXXHTeNU. Perenue
IPOOHOPAITMOHATBHBIX
YPaBHCHUU.

Pemenne TekcToBBIX
3a/1ay anredpandeckum
METOJ0M

YpaBHEHUS 1 HEPABEHCTBA.
CucremMbl ypaBHEHUN

14

YpaBHEHUE C AByMS
MIEPEMEHHBIMU U €T0
rpaduk.

Cucrema nByx
JIMHEVHBIX YPABHEHUH C
JIBYMSI IIEPEMEHHBIMU U
e€ peuienue. Pemenue
CHUCTEM JBYX
YPaBHEHHM, OJTHO U3
KOTOPBIX JIMHEWHOE, a
IPYTO€ - BTOPOU
CTEIICHH.

I'paduueckas
MHTEpHpETALINS
CHUCTEMBI YPABHEHUH C
JIBYMSI TIEPEMEHHBIMM.
Pemenune TekcToBBIX

OcBauBaTh U NPUMEHATH IPUEMBI PEIICHUSI CUCTEMBI JIBYX
JMHENHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU U CUCTEMBI
JIBYX ypaBHEHUH, B KOTOPBIX OJTHO YPaBHEHHE HE SIBISCTCS
JIMHEWHBIM.

Hcnoan3oBath QyHKIHOHATBHO-TPapUUECKUE
NPECTaBICHUS TS pellleHUs1 M MCCIeI0BAHMA YPAaBHEHHUH U
CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, pellaTh UX
anre0pandeckuM CrocoOoM: NMepexoauTh OT CIIOBECHOU
(GbOopMYJIUPOBKHU YCIIOBUS 33/1a4d K alire0panyecko Mojienu
MyTEM COCTaBIICHUS CHCTEMbI YPaBHEHH; peliaTh
COCTaBJICHHYIO CHCTEMY YPaBHCHUI; HHTEPHPETHPOBATH
pe3ynbTar.

3HAKOMUTBHCS € UCTOPHUEH Pa3BUTHS MaTEMAaTUKHU
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3aJ1a4 anreOpanvIecKum
CII0COOOM

YpaBHEHUSI 1 HEPABEHCTBA. 16 Yurarsb, 3allUCHIBATH, IOHUMATH, HHTEPNPETUPOBATH
Hepasencrtsa HEPABEHCTBA; UCIIOJIb30BATh CUMBOJIMKY U TEPMHUHOJIOTHIO.
q BoInosHATH IpeoOpa3oBaHus HEPABEHCTB, HCMOJIb30BATH
VICIIOBBIE HEPABEHCTBA .
¢ HEp JUTs IpeoOpa3oBaHms CBOMCTBA YHCIIOBBIX HEPABEHCTB.
Y UX CBOMCTBA. .,
Tstedi Pacno3naBaTh JTUHEHHBIE U KBAAPATHBIC HEPABCHCTBA.
MHENHBIC HEPABECHCTBA . .
. P 9 Pemarsp JIMHEHBIC HEPABEHCTBA, CUCTEMBI JINHEUHBIX
C OZHOM IIEPEMEHHOU U
A P C HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKJIIOYAIOIIUX KBaJIPATHOE
ux pewienure. CucTeMsl
pel HEPABEHCTBO, U PEIIATh UX; 00CYKAATH ITOJTy4YCHHbBIC
JIMHEWHBIX HEPABEHCTB C
OJHOM TIEpEMEHHOU U DCTHICHIT.
P HN300paxkaTh pelIcHNE HEPABEHCTBA U CUCTEMbI HEPABEHCTB
VX PEUICHHUE. , .
P Ha YHCJIOBOM MPSAMOM, 3aIUCHIBATH PEIICHUE C TOMOIIBIO
KBanpathsie
CHMBOJIOB.
HEPABEHCTBA U UX
P Pemath KBajpaTHbIC HEPABEHCTBA, UCIIOJIB3YS I'paduyecKue
pemenue. I'papuyeckasn NpEJCTABIEHHS,
WHTEpIIpETaLINS
pripeTanl OcBauBaTh U NPUMEHATH HEPABEHCTBA MPU PEIICHUN
HEPABEHCTB U CUCTEM
P Pa3IMYHBIX 33/1a4, B TOM YHUCJIE MPAKTUKOOPUEHTUPOBAHHBIX
HEPABEHCTB C JIByMSI
MIEPEMEHHBIMU
DyHKIUU 1 I
YHKI[ 6 KBajpatudnas Pacno3naBaTh BUIbI U3y4aeMbIX (DYHKIIMIA;

bynkuus, e€ rpadux u
cBoricTBa. [Tapaboua,
KOOPJIMHATHI BEPILIUHbI
napadoJibl, OCh

WITIOCTPUPOBATH CXeMATHYECKH, 00bICHATH
pacnoioKeHUe Ha KOOPAMHATHOM MIIOCKOCTH rpaduKoB

byukimii Buga: Y = kX, y =kx + b,y =—, y = xe,
X
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CUMMETPHUH TIapaboJIbI.
['paduku byHKIMIA:
V=kx,y=kx +Db,

X
V =x2,
V =X,
V =X,
V=0U

y=x3,y=VX,y =|x|B 3aBUCUMOCTH OT 3HAYEHUII
K03((PUIIMEHTOB; ONMUCHIBATH UX CBOMCTBA.
Pacno3naBaTh KBapaTHUHyIO QYHKIHIO IO GopMyIIe.
IIpuBoauTh NpUMeEPHI KBAAPATUUHBIX 3aBUCUMOCTEN U3
peanbHOM KU3HH, (PU3UKH, TCOMETPHUHU.

BoIaBaSATHL 1 0000111aTh 0COOEHHOCTH Tpaduka
KBaJ[paTUIHON QyHKIMM Y = ax 2 + bx + C.

CrpouTh M M300paxkaTh CXeMaTHYECKHU IpapuKu
KBaJpaTUYHBIX (PYHKIIUM, 3aaHHBIX popMyIaMu BUIa Y = ax
s, y=axz2+q,y=a(X+p),y=ax2+bx+c.
AHAJIM3UPOBATH U NPUMEHATH CBOMCTBA U3YYCHHBIX
GyHKUMNA 7151 X TTIOCTPOEHUS, B TOM YUCIIE C TOMOIIBIO

U (POBBIX PECYPCOB

YuciioBrie
OCJIENOBATEILHOCTH

15

[TonsiTre yncnoBoit
MOCJIEA0BATEILHOCTH.
3anmanue
MOCJIEI0BATEIbHOCTH
PEKYpPPEHTHOMU
dbopmyioit u popmyoit
N -ro 4JeHa.
Apudmernueckas u
reoMeTpuIecKast
IIPOTPECCHH.
®opMyIisl N -IO 4WieHa
apuPpMETHIECKON U
r€OMETPUYECKOU

OcBauBaTh U NPUMEHATH WHJIEKCHbIC 0003HAYCHNUS,
CTPOUTH peveBble BLICKA3bIBAHUS C HCIOJIb30BAHUEM
TEPMHUHOJIOTHH, CBA3aHHOM C TOHATHUEM MOCIEI0BATEIBHOCTH.
AHaau3upoBaTh GopMyiy N -TO WiICHA MOCIEeI0BATEILHOCTH
WU PEKYPPEHTHYIO (HOPMYITY M BBIYMCIATD YJICHbI
MOCJIEIOBATEILHOCTEH, 3aIaHHBIX 3TUMH (POPMYIIaMH.
YcraHaBIMBaTh 3aKOHOMEPHOCTDH B TIOCTPOCHUH
MOCJIEA0BATEIBHOCTH, €CJIM BBIITMCAHbBI IEPBBIE HECKOJIBKO €€
YJIEHOB.

Pacno3naBaTh apuMeTHUECKYIO U T€OMETPUUECKYIO
IIPOTPECCUU MPH Pa3HBIX CIIOCO0aX 3aaHUsl.
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IPOTPECCUIA, CYMMBI
NEPBBIX N YJIEHOB.
N3o0OpakeHne 4eHoB
apupMeTUIeCcKOi 1
r€OMETPUUECKON
IPOrpEeCCHl TOUKaMU Ha
KOOPJAWHATHOM
IJIOCKOCTH. JIMHEHHBIN
Y DKCITIOHEHUAIbHBIN
pOCT.

CI10KHBIE TPOLICHTHI

Pemats 3a7auu ¢ UCTOIB30BaHUEM QOPMYJ N -TO YIeHA
apuMeTUYECKON U TeOMETPUUECKON MPOTrPeCcCHii, CyMMBI
IIEPBBIX N YJICHOB.

H300pakaTh WIEHBI TOCIEA0OBATEILHOCTH TOYKAMH HA
KOOPJAMHATHOM IIOCKOCTH.

PaccmaTpuBaTh NpuMepbI NPOLECCOB U SIBJICHUH U3
peabHOM KU3HU, WUTFOCTPUPYIOIINE U3MEHEHHE B
apu(MeTHUYeCcKoil mporpeccuu, B reoMeTpUYECKOM
IPOrpPECCHH; N300paxaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaguyecku.

Pemiathb 3a1a4M, CBA3aHHbBIE C YUCIOBBIMU
NIOCJIEN0BATENBHOCTSAMH, B TOM YHCIIE 331491 U3 PEATBHON
KHU3HU C UCTIOJIb30BaHUEM LU(POBBIX TEXHOJIOTUI
(37EKTPOHHBIX TabIUL, TPaUUECKOr0 KalIbKyJIATOpa U T.I1.).
Pemathb 3a1aun Ha CIIOKHBIE IPOLICHTHI, B TOM YHCIIE 3a1a4H
U3 peasibHOM MPaKTUKHU (C UCIIOJIb30BAHUEM KAJIBKYIISITOPA).
3HAKOMMTBHCS ¢ UCTOPHEH PA3BUTHUS MAaTEMATUKH

[loBTOpEeHue, 06001IeH e,
cUCcTeEMaTH3alvg 3HAHUMI

18

YucJia 1 BBIYUCJIEHUS
(3amuck, CpaBHEHUE,
JICUCTBUS C
JICUCTBUTEIbHBIMU
YHCJIaMH, YUCJI0Bas
npsiMast; MPOIICHTHI,
OTHOIIICHHS,
MPOIIOPIIUY;

OnepupoBaTh NOHATHAMM: MHOXXECTBO, ITOJIMHOKECTBO,
orepalyy HaJl MHOKECTBaMU; HCIOJIb30BaTh rpauueckoe
IPE/ICTaBIIEHUE MHOKECTB JJIsl OMUCAHUS PEAbHBIX
IIPOLIECCOB U SIBJIEHUM, IPU PELIEHUH 3a7a4 U3 IPYTUX
y4eOHBIX MPEAMETOB.

AKTYaJTM3UPOBATH TEPMUHOJIOTHIO 1 OCHOBHBIE /1eliCTBUS,
CBSI3aHHBIE ¢ YHCJIAMH: HATYpPaJIbHOE YUCIIO, IPOCTOE U
COCTaBHOE YHUCIIA, JETMMOCTb HaTypalbHbIX
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OKpYTJICHHE,
NpUOIMKEHNE, OICHKA;
pEIICHNE TEKCTOBBIX
3a/1a4 apuhMETHICCKIM
CIIOCOO0OM)

YHUCEIl, IPU3HAKYU IEIIMMOCTH, LIEJI0€ YUCIIO0, MOAYJIb YUCIIA,
OOBIKHOBEHHAsI U JECSITUYHAs ApoOU, CTAHJAPTHBIN BU]L
quclna, apuMeTHIeCKUil KBaJpaTHBIM KOPEHb.

BbINOJHATH 1eiicTBHS, CPABHMBATH U YIIOPSAA0YMBaTh
YUCJIa, IPEACTABIATh YUCIA HA KOOPAUHATHOM IIPSIMOM,
OKPYTJISATH YNCJIA; BHIMOJHATH NPUKUIAKY U OLCHKY
pe3ynbTaTa BIUYNCICHUN.

PemiaTh TekcTOBBIE 3aaUM ApUPMETHIECKUM CITOCOOOM.
Pemiathb npakTu4ecKkue 3aia4u, CoAEpKaIIUe IIPOLICHTHI,
JIOJIA, YaCTH, BBIPAXKAIOIIMUE 3aBUCUMOCTH: CKOPOCTb - BPEMH -
paccTosiHKE, 1IeHA - KOJIMYECTBO - CTOUMOCTh, 00BEM PabOTHI -
BpEMs - IPOU3BOUTEIBLHOCTh TpyAa. Pa30uparh peaibHbIe
YKU3HEHHBIE CUTyallnd, GOPMYJIMPOBATH UX HA SI3bIKE
MaTE€MaTUKH, HAXOAUTh PEUICHUE, IPUMEHSS
MaTEMaTUYECKHU arapaT, HHTepHpPeTHPOBAThL PE3YIbTaT

AsreOpaunveckue
BbIpasKeHUs
(mpeoOpazoBaHue
anre0pandecKux
BBIPAKCHUMH,
JOTyCTUMBbIE 3HAUYCHHUS)

OnepupoBathb NOHATUSAMM: CTETICHB C LEIBIM MOKA3aTENEM,
apu(pMeTUYECKUN KBAJPATHBIA KOPEHb, MHOTOUJIEH,
anrebpanyeckast 1poOb, TOKIAECTBO.

BbINOJIHATH OCHOBHBIE 1efICTBUS. BBITIOJIHATH PACYETHI 110
dbopmynam, mpeoOpa3oBBIBATH MEIbIE, TPOOHO -
palMOHATIbHBIEC BHIPAXKEHHUS U BBIPAYKEHUS C KOPHSIMH,
peanr30BbIBaTh PA3JIOKEHNE MHOTOWICHA HA MHOKHUTEIH, B
TOM YHCIIE C UCTIOIB30BaHUEM (hOPMYIT Pa3HOCTH KBAJAPATOB U
KBaJpaTa CyMMbI U Pa3HOCTH; HaXOJAUTh
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JIONTyCTUMBbIE 3HAUEHUSI IEPEMEHHBIX JUIsl IPOOHO-
PAlMOHAIIBHBIX BBIPA)KEHUM, KOPHEH.

MoaeaupoBaTh C IOMOIIBI0 (POPMYIT peanbHbBIE MPOIECCHI
Y SIBJICHUS

DOYyHKIUU
(mocTpoeHue, CBOMCTBA
M3YYEHHBIX (DYHKIIMIA;
rpadguueckoe penieHue
YPaBHEHUN U UX
CUCTEM)

OnepupoBath NOHATHAMM: QyHKIMS, rpaduK QYHKIUH,
HYJU QYHKIMH, TPOMEXKYTKH 3HAKOMIOCTOSHCTBA,
IPOMEKYTKH BO3pacTaHus, yObIBaHMsI, HAUOOJIbIIIEE U
HaWMEHbIIIee 3HAUCHUS (DYHKITUU.

AHaAJIU3UPOBATH, CPABHUBATH, 00CYK/1AaTh CBOKCTBA
GyHKIUNA, CTPOUTH UX TpaduKy.

OnepupoBatb NOHATUSIMM: [IPSIMAs IPOIIOPLUHUOHATILHOCTb,
oOpaTHasi MPOMOPIUOHATILHOCTD, TUHEHHAST (QYyHKIIHS,
KBajJpaTtuyHas GyHKLHMs, mapadosa, runepooa.
Hcnoab30BaTh rpauku 1151 ONIPEICTICHUST CBOMCTB,
MPOIIECCOB U 3aBUCUMOCTEM, I PEUICHUS 3a]a4 U3 JIPYTux
y4eOHBIX MPEAMETOB U PEaTbHOM KU3HHU; MOAEIUPOBATH C
MOMOIIIIO TPa(hUKOB peaTbHbIE TPOLIECCHI U SIBJICHUS.
Broipa:xaTts ¢gopmyiaMu 3aBUCUMOCTH MEXK/y BETUUYUHAMMU

OBILEE KOJIMYECTBO
YACOB 11O I[TPOI'PAMME
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OEJEPAJIBHASA PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«'EOMETPUS» B 7-9 KTIACCAX

HOACHUTEJBHASA 3AIIMCKA

['eoMeTpust Kak OOWH U3 OCHOBHBIX PA3/I€JIOB IIKOJbHOW MATEMATUKH, UMEIOIIHI
CBOCH IIe/IbI0 00ECTIeYUTh M3YYCHHE CBOMCTB M pa3MepoB (puryp, ux OTHOUICHHH U
B3aMMHOE€ pACHOJIOXKEHUE, OIMPACTCS Ha JOTWYECKYIO, JOKA3aTEIbHYIO JIMHUIO.
[leHHOCT, W3y4YeHMs] TEOMETPUU Ha YPOBHE OCHOBHOrO 00IIero o0pa3oBaHUS
3aKJII0YAETCS B TOM, YTO OOYYAIONIMICS YYHUTCS MPOBOJUTH JOKa3aTelbHbIC
pacCcyXIeHus, CTPOUTh JIOTMYECKUE YMO3AKIIOUEHHUS, JOKa3blBaTb HCTHUHHbBIC
YTBEPXKJCHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYXKIEHUS «OT
MPOTUBHOIO», OTJIMYAaTh CBOMCTBA OT NPU3HAKOB, (HOpMYyIHpoBaTh OOpaTHbBIE
YTBEPKICHUS.

BTOopoli 1IEHHOCTHIO H3yYEHHUSI TE€OMETPUM SIBIISIETCS MCIOJIB30BAHUE €€ Kak
MHCTPYMEHTAa NpPU pEIICHHMH KaK MAaTeMaTUYECKHX, TaK W MPaKTHYECKUX 3aj]ad,
BCTPEUAIONINXCS B peaibHOW ku3HU. OOydaromuiicss JOJDKEH HAyUYHUThCS OMPEICIUTh
reoMeTpudeckyro (urypy, omnucaTh CIOBaMHM JaHHBIA 4YepTEX WM PUCYHOK, HANTH
IUIOMIAAb 3E€MEJFHOTO Y4YacTKa, PacCUUTaTh HEOOXOJUMYIO JJIMHY OINTOBOJIOKOHHOTO
ka0ens uiu Tpedyemble pa3Mephl rapaka it aBTOMOOWIISl. ITOMY COOTBETCTBYET BTOpas,
BBIYMCIIUTEIbHAS JIMHUSL B MU3yYE€HHHU reoMeTpuu. [Ipu pelieHun 3a1ad mpakTUYECKOTro
XapakTepa OOy4YaroUUMWCs YUYUTCS CTPOUTh MAaTeMaTHYECKHE MOJACIH pPeabHBIX
KU3HEHHBIX CUTyallui, TPOBOAUTH BBIYMCICHUS M OILEHHUBATh aJCKBAaTHOCTH
ITOJIyYE€HHOTO PE3yJbTaTa.

Kpaiine BaxxHO MOYEPKUBATH CBSI3U TEOMETPUH C IPYTUMH YUSOHBIMH TIPEIMETAMH,
MOTHBUPOBATh HCIIOJIb30BaTh OMNpPENCNECHUs TeOMETPUUECKNMX (UTYp U TOHATHUH,
JEMOHCTPUPOBATh TPUMEHEHUE TIOJIYYCHHBIX YMEHHUI B (DU3UKE U TEXHUKE. DTH CBSI3H
HauOosee sipKko BUJAHBI B Temax «BekTopwn», « TpUTOHOMETPpUUECKHE COOTHOIICHUS,
«Metoa xoopauHat» u «Teopema ITudaropay.

VYuebnpiii kypc «['eomeTrpus» BKIIOYAET CIEAYIONMIUEC OCHOBHBIC pa3Jeibl
conepxanusi: «I eomerpuueckre GUTypsl U UX CBOMCTBAY, «M3MepeHne reoMmeTpruiecKkux
BEIIMUUH», «JleKapTOBbl KOOpJAHWHATBI Ha IUIOCKOCTH», «BekTopsy, «JlBukeHus
mI0cKocTY, «I[IpeoGpazoBanust mog00Us».

OO0miee YMCIO YACOB, PEKOMEHJOBAaHHBIX [UIsi HU3Y4YeHHUs Yy4eOHOro Kypca
«I"eomeTtpusi», - 204 yaca: B 7 kiacce - 68 yacoB (2 yaca B Hefieni0), B 8 Kjacce - 68 yacoB
(2 yaca B Hezento), B 9 kinacce - 68 yacoB (2 yaca B HEEIIO).

COAEPKXAHUE OBYUYEHUSA
7 KJIACC
Hauvanbubie nonsatus reomerpuun. Touka, npsamas, OTPE30K, JIyd. YT0JI. Buasl yrios.
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BeprtukanbHble M cMexHble Yribl. buccekrpuca yria. JlomaHasi, MHOTOYTOJBHUK.
[TapanienbHOCTh M MEPIIEHIUKYISIPHOCTD MPSMBbIX.

Cummetpuunbie Gurypsl. OCHOBHBIE CBOMCTBa OCEBOW cUMMETpuHU. [Ipumepsl
CUMMETPHUU B OKPY>KaIOIIIEM MHpE.

OcHOBHBIE IOCTPOCHHS C TIOMOIIBIO LIUPKYJIS U JMHEHKU. TpeyroasHuk. Bricorta,
MeaaHa, OUCCEeKTpHca, UX CBOMCTBA.

PaBHOOEpEeHHBIN U PABHOCTOPOHHUM TPEyroibHUKUA. HepaBeHCTBO TpeyrojibHUKA.

CBoiicTBa M NpHU3HAKU PaBHOOEIPEHHOTO TpeyroyibHUKA. [Ipu3HaKku paBeHCTBa
TPEYroJIbHUKOB.

CBoiicTBa M NpU3HAKU MapauieNbHbIX MNpsMbIX. CyMma YIJIOB TpEyrojbHUKA.
Breurnue yribl TpeyroiabHUKa.

[IpsmoyrosibHblid ~ TpeyronbHUK.  CBOWCTBO ~ MeIHMaHbl  IPSIMOYTOJIBHOTO
TPEYroJbHUKA, MPOBEAEHHONM K TUNOTEHy3€. lIpu3HaKu paBeHCTBA MPAMOYTOJIBHBIX
TPEYTOJIbHUKOB. [IpsMOYTONBHBIN TPEYTOIBHUK C yTioM B 30°.

HepaBeHcTBa B reoMeTpHUM: HEPABEHCTBO TPEYTrOJbHHUKA, HEPABEHCTBO O JJIMHE
JIOMaHoM, TeopeMa 0 O0JIbIIEM yTiie U OOJBIIEH CTOpOHE TpeyroiabHuKa. [lepnenauxynsp
Y HaKJIOHHAsI.

I'eomeTpuueckoe Mecto Touek. buccekTpuca yria u cepeIMHHbBINA TEPIEHIUKYJIISAP K
OTPE3KY KaKk F€OMETPUYECKUE MECTA TOYEK.

OKpy»XHOCTb U KpyT, XOpJla U IUAMETP, UX CBOMCTBa. B3anmHoe pacnonoxeHue
OKpyKHOCTH U mnpsimoil. KacarenbHas W cekymas K OKPYKHOCTH. OKpYXHOCTb,
BIIMCaHHasA B yroJyl. BnucanHas u onucaHHasi OKPY>KHOCTU TPEYTOJIbHHKA.

8 KJIACC

Yetpipéxyronpauku. [lapamnenorpamMm, ero npu3HaKy ¥ CBOKMCTBA. YacTHBIE Cydan
napajuie’orpaMmMoB  (MPSIMOYTOJIbHUK, pOMO, KBajpar), MX MPU3HAKK M CBOWCTBA.
Tpaneuusi, paBHOOOKas Tpanelus, €€ CBOWCTBA U NMpu3HaKu. [IpsiMoyronapHas Tpanemnus.

Meton yaBoenusa meauansl. LlenTpanbHas cummerpud. Teopema PDaneca u teopema
O MPOIMOPIUOHAIBHBIX OTPE3KAX.

CpenHue JIMHUM TPEYroJIbHUKA U Tpareuuu. LIeHTp macc TpeyroiapHuKa.

[Tonobue TpeyrodbHUKOB, KO3 duieHT noaoous. [Ipusnaku noaoous
TpeyroJibHUKOB. [IpuMeHenne noao0us npu peleHny MPakTUYECKUX 3a/1ay.

CpoiictBa 1uionazei reomerpuueckux Quryp. Dopmynbl a8 [IIOMIATA
TpPEyrojibHUKa, Mapaienorpamma, pomba u Tpanenuu. OTHOIIEHHE IUIOLIAACH
no100HBIX GUryp.

Brruucnenue mioniaiei TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJI€T4aTol Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl [ludaropa mnpu pemeHun
NPAKTUYECKUX 3a/1a4.

CuHYyC, KOCHHYC, TAHT€HC OCTPOI0 YIJIa IPSIMOYTOJILHOTO TpeyroiabHuKa. OCHOBHOE

TPUTOHOMETPUUECKOE TOXJAECTBO. TpuroHomeTpuueckue GyHKIuu yrioB B 30°, 45° u
60°.
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Bnucannbsie U LEHTpalbHBIE YIJIbI, YTOJ MEXKIY KacaTelIbHOM M XOpAOW. YTJIbI
MEK]ly XOp/IaMU U CEKYIIMMU. BriricaHHbIE U ONTMCAHHbBIC YETHIPEXYTOIBHUKHU. B3aumMHoe
pacroJiokeHue AByX okpyxkHocTell. Kacanue okpyxxHoctel. OOuue kacaTeabHbIe K IBYM
OKPYHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanredc yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1eCTBO. DOPMYIIbI IPUBEACHUS.

Pemienne TtpeyronpHukoB. Teopema KOCHMHYCOB M TeOopeMa CHHYCOB. Pemrenue
IPAKTUYECKUX 33]a4 C UCIIOIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomodus. [logodrie COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 NMpoOU3BEIECHUN OTPE3KOB XOPJA, TEOPEMBI O NMPOU3BEACHUHM OTPE3KOB
CEKYIINX, TEOpEMa O KBaJIpaTe KacaTeIbHOM.

BekTop, mmHa (MOAynb) BEKTOPa, COHAIPABIEHHBIE BEKTOPHI, IPOTHUBOIOJIOKHO
HaIpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpPALUU
HaJ BekTopamu. Pa3noxeHue BeKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
KoopanHater Bektopa. CKalIpHOE NPOU3BEACHHE BEKTOPOB, IPUMEHEHUE IS
HAaXO0XKJE€HUs JUIMH U YTJIOB.

JlekapToBbl KOOPAMHATBHI HA IJIOCKOCTH. YPAaBHEHMSI NPSAMOW U OKPYKHOCTH B
KOOpJIMHATAX, MEPECEYCHUE OKPYKHOCTEH M NpsAMBIX. MeToJa KOOpAMHAT W  €ro
IPUMEHEHUE.

[IpaBuibHBIE MHOTOYTOIBHUKH. [[TMHA OKpYKHOCTHU. | 'pagycHas u pagranHas Mepa
yTIJIa, BBIYMCIIEHHUE UIMH OYT OKpyKHOCTEH. [Inomans kpyra, ceKTopa, CEerMeHTa.

JIBUKEHHsST IUIOCKOCTH W BHYTPEHHHME CUMMETpuUn Quryp (dJaeMeHTapHbIe
npeactasienus). [TapannensHbiii nepenoc. [loBopor.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pPE3yNbTaThl OCBOCHUSI MPOTPaMMbl Y4eOHOTO Kypca K KOHILY
oOyueHus B 7 Kjacce:

Pacrio3naBaTh M3y4eHHbIE TeOMETpUUecKue (QUTYpbI, ONPEAENsATh UX B3aUMHOE
pacnoJiokeHue, N300pakaTb FEOMETPUUYECKHUE PUTYPBI, BHIIOIHITH YEPTEIKH 10 YCIOBUIO
3apaun. M3MepATh JIMHEHMHBIE M YIJIOBBIE BEIWYMHBI. Pemarh 3agauv Ha BBIYMCIICHUE
JUTMH OTPE3KOB M BEJIUYHH YIJIOB.

Jlenate rpyOyi0 OIIEHKY JMHEWHBIX U YIJIOBBIX BEJIMYUH IMPEIMETOB B PEabHOM
KU3HU, pa3MEPOB MPUPOIHBIX 00BEKTOB. PaznuyaTs pazMepsl 3ITUX 0OBEKTOB 10 MOPSIAKY
BEJINYVHBI.

CTpouTh 4epTeXKU K TEOMETPUUYECKUM 33/1a4aM.

ITonb30BaThCA NPU3HAKAMHU PABEHCTBA TPEYTOJILHUKOB, UCIIOIb30BAaTh IPU3HAKU U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJIBHUKOB MPH PELICHUH 3a]1a4.

[IpoBOAUTE JOTMYECKUE PACCYKICHUS C UCIIOJIb30BaHUEM I€OMETPUUYECKHUX
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TEOPEM.

[Tonp30BaThCd  NPU3HAKAMH  PABEHCTBA  MPSIMOYTOJIBHBIX  TPEYrOJIbHUKOB,
CBOWCTBOM MEIUaHbI, IPOBEAEHHON K TMIOTEHY3€ MPSMOYTOJbHOIO TPEYrOJbHUKA, B
pPEILICHUY TEOMETPUUECKHX 3a]1a4.

OnpenensiTe NapauieIbHOCTh NPSIMBIX C MOMOIIBIO YIJIOB, KOTOpPhIE 00pa3yeT ¢
HUMH cekymas. Onpeneniars MapajyIelbHOCTh NPSIMBIX € TIOMOIIBIO pPaBEHCTBA
PACCTOSIHUN OT TOYEK OJHOW MPSMOU O TOYEK APYTOU MPSIMOM.

Pemate 3a1auun Ha KjeT4aTol Oymare.

[TIpoBOAUTH BHIYHMCICHUS U HaXOAUTh YHUCIOBBIC U OYKBEHHBIC 3HAUEHUS YTJIOB B
FEOMETPUYECKUX 3aJadax C HMCIOJIb30BAHHEM CYMMBI YIJIOB TPEYTrOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWMCTB yIJOB, OOpPA30BaHHBIX TMPU TMEPECECYCHHH JBYX
IapaJuIeIbHBIX MPAMBIX CEKYILEU. Pelars npakTuyecKre 3a1aun Ha HaX0XKJACHUE YIJI0B.

Bnagetp nmoOHATMEM TE€OMETPUYECKOIO MECTa TOYEK. YMETh OIPEICIATh
OMCCEKTPUCY yTila U CEPEANHHBIN MEPICHANKYIISIP K OTPE3KY KaK FT€OMETPUUYECKUE MECTA
TOYEK.

@opMynupoOBaTh ONPEACIEHUS OKPYXKHOCTH M Kpyra, XOpAbl W JUaMeTpa
OKPYHOCTH, TOJIb30BATHCA WX CBOWCTBAMHU. YMETh NPUMEHSTH 3TH CBOMCTBA MPU
pelIeHnY 3a7a4.

Brnaners moHATHEM ONTUCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOJIUTh
e€¢ nentp. Ilomb3oBaThcsi akTamMu O TOM, YTO OHMCCEKTPHUCHI YTIJIOB TPEYroJbHUKA
IIEPECEKAOTCS B OJHOM TOUYKE, U O TOM, YTO CEPEAUHHBIC NEPIICHANKYIISPBI K CTOPOHAM
TPEYTroJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnaners moHATHMEM KacaTelIbHOW K OKPYKHOCTH, IIOJIb30BAaTHCS TEOPEMOU O
NEPIIECHANKYJIAPHOCTH KacaTeJIbHOM U paauyca, MIPOBEAEHHOIO K TOYKE KACAHUS.

[Tonmp30BaThCS MPOCTEUIIMMU TE€OMETPUUECKMMU HEPABEHCTBAMH, ITOHUMATh HX
MMPAKTUYECKUMA CMBICIL.

[IpoBOAWTE OCHOBHBIE TE€OMETPUYECKHE TMOCTPOCHUA C IOMOIIBK) LHUPKYJS H
JINHENKU.

[IpeameTHBIC pE3yNbTaTBl OCBOCHHS TPOTPaMMBI y4EeOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce:

Pacrio3zHaBaTe OCHOBHBIE BHJIBI YETBHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MOJIb30BATHCS
MX CBOMCTBaMH IIPH PEUICHUH T€OMETPUUYECKHUX 3a/1a4.

[IpuMeHsTh CBOWCTBA TOUKH MEPECEUCHUS MEUaH TPEeyrojibHUKa (IIEHTpa Macc) B
peleHny 3aaa4.

Bnagere moHsiTHEM CpelHEN JMHUM TPEYrOJIbHUKA W Tpalelud, NTPUMEHSATh HX
CBOWCTBA IpH pELICHUM Treomerpuueckux 3amad. Ilomp3oBateesa Teopemont daneca u
TEOPEMOU O MPOMOPLUHOHAIBHBIX OTPE3KaX, IPUMEHATh UX JJISI PEIICHUS TPAKTUYECKUX
3aaad.

[TpuMeHsTh NpU3HAKU 0100 TPEYTOJIbHUKOB B PEIIEHUU T€OMETPUUECKUX 3a1aY.
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[Tons3oBatbes  Teopemoit  Iludaropa nmnst  pemieHus TeOMETPUYECKHX |
npakTHueckux 3agad. CTpOUTh MaTeMaTHYEeCKyl0 MOJENb B MPAKTUYECKUX 3a/Jayax,
CaMOCTOSITENIBHO JIeNIaTh YepTEXK U HAXOUTh COOTBETCTBYIOIINE JITUHBI.

Brnagets moHsATHSMU CHHYCa, KOCUHYCA U TAHT€HCA OCTPOTO YIJia MPSIMOYTOJIBHOTO
TpeyroiabHuKa. [101p30BaThCS ITUMU MOHITHSIMHE JIJIsl pEIICHUS TPAKTUUYECKHUX 3a]1ad.

Bbuncnare  (pa3nuyHbBIME - CIIOCOOaMH) IUIOIIA[L TPEYTrOJbHUKA M IUIOIIAAH
MHOTOYTOJIBHBIX (GUryp (TOJB3YSCh, TA€ HEOOXOAUMO, KAIbKYIATOpoM). [IpuMeHsTH
MOJY4YCHHBIC YMEHUS B MPAKTUUECKUX 3a/1auax.

Brnaners NOHATUSMHU BIIUCAHHOTO M IIEHTPAJIBHOTO YTIJila, UCII0JIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIJaX, yriaXx MEXAY XopAaMmH (CEeKYIIMMH) U YIJie MeXIy KacaTeIbHOW U
XOp/I0H NpU PELICHUH TeOMETPUUECKUX 3ajau.

Brnagerp TOHATHEM OMMCAHHOTO YETHIPEXYTOJNbHUKA, TMPUMEHSITH CBOMCTBA
OMKCAaHHOTO YEThIPEXYTOIbHUKA IPU PEILIEHUH 3a/1a4.

[IpuMeHsITh NOTyYEHHBIE 3HAHUS HAa IPAKTUKE - CTPOUTh MaTEMaTUUYECKUE MOJENN
JUIA  3aJad  peajbHOW JKU3HM W TPOBOAWTH COOTBETCTBYIOIIME BBIYUCICHUS C
OpPUMEHEHUEM TMOA0OMs W  TPUTOHOMETpUU  (MOJIB3YACh, TIA€ HEOOXOAMMO,
KQJIbKYJIITOPOM).

[IpenMeTHble pe3yabTaThl OCBOEHHUS MPOrpaMMbl y4eOHOro Kypca K KOHILY
oOyueHus B 9 kjacce:

3HaTh TPUTOHOMETpUYECKHE (YHKIIMH OCTPBHIX YTJIOB, HAXOAWTH C MX MOMOIIBIO
pa3janyHbIe 3JEMEHTHl MPSIMOYTOJBHOIO TPEYrojbHUKA («pEIIeHHE MPsIMOYTOIbHbBIX
TPEYroJIbHUKOBY). Haxomuth (¢ MOMOIIBIO KaJIbKYyJIATOpa) IJIWHBI M YIJIBI JUIS
HETaOMUYHBIX 3HAUCHUH.

[Tonb30BaTbes  QopMyiamMu TPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOKIECTBOM U1  HAXOXKIEHUS COOTHOIIEHWH MEXAYy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMHU.

Hcnonb30BaTh TEOpEMbl CHHYCOB W KOCHHYCOB [IJIsl HAXOXKICHHUS Pa3IUYHBIX
AJIIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYroJIbHUKOBY), MPUMEHATh MX MPHU PEIICHUU
reOMEeTPUUYECKUX 3a]a4.

Bnagerp moHATHsSMU TpeoOpa3oBaHHsi TOA00MS, COOTBETCTBEHHBIX JJIEMEHTOB
nono0HbIX ¢uryp. Ilomp30BaThCcsi CBOMCTBAMU TOI00MS MPOU3BOJBHBIX (DUTYD, YMEThH
BBIUMCIISTH JUIMHBI U HAXOAUTD YIIIbl Y MOA0OHBIX (uryp. [IpumensTs cBoiicTBa mogo0ust
B MPAKTUYECKUX 3a7adaxX. Y METh MPUBOAUTH MPUMEPHI MOJAOOHBIX QUTYP B OKPYKAIOIIEM
MHUpE.

[Tonb30BaThcs TeOpeMaMu O TMPOU3BEACHUHM OTPE3KOB XOpI, O MPOU3BEICHUU
OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeIbHOM!.

[Tonp3oBaThCs BCKTOpaMH, IIOHUMATb HX FCOMGTpI/I‘ICCKI/Iﬁ 141 (I)I/ISI/I‘ICCKI/If/'I CMBICJI,
MMPUMCHATH UX B PCHICHUU I'COMCTPUICCKUX U (1)H3H‘I€CKI/IX 3aJa4. HpI/IMeHHTB CKaJIIPHOC
IMPOU3BCACHNEC BCKTOPOB AJISI HAXOKACHUA OJIMH U YIJIOB.
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[Tonp30oBaThCS METOJAOM KOOPJMHAT Ha IUIOCKOCTH, NMPUMEHSATH €ro B PCIICHHUH
TCOMETPHUYECKUX M MTPAKTUICCKHX 3aj1ad.

BrageTs MOHATHUSAMU TPaBUILHOTO MHOTOYTOJIbHUKA, JTHHBI OKPY>KHOCTH, JJIMHBI
YT OKPYXXKHOCTH W pajMaHHOH MEphl YIJia, YMETh BBIUMCIIATH IUIOIIAJb KPyra M €ro
gactel. [IpuMeHSTh MoJTydeHHbIC YMCHHS B MPAKTHYCCKUX 3a/1avax.

Haxonuth ocu (WM IEHTPBI) CAMMETPUHN QUTYP, TPUMECHATH JBHKCHUS TUIOCKOCTH
B IIPOCTEUIINX CIyYasX.

[IpuMeHATh MOJyYeHHBIC 3HAHUS HA MPAKTHUKE - CTPOUTHh MaTEMaTHICCKUE MOJICIH
JUISL  3aad  peaIbHOM JKU3HKM M IPOBOJUTH COOTBETCTBYIOIIHE BBIYMCICHHS C
MIPUMEHECHHUEM TOJJ00US M TPUTOHOMETPUICCKUX (DYHKITUH (TTOJIB3YSCH, TJIe HEOOX0IUMO,
KAJIBKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
HaumenoBanue paszaena KommuecTtBo OcHOBHBIC BUABI ACATCIIbHOCTHU O6y‘IaIOH_II/IXC$I
(Tems1) Kypea 4ACOR OcHOBHOE coJiepKaHuE
[Ipocreiimme 14 IIpocreiirme @®opMyITHPOBATH OCHOBHBIC OHSTHUS M OIPE/ICIICHUS.
reoMeTpuiecKkue Purypsl u FeOMETPUUIECKUE Pacno3naBaTh n3ydeHHbIE TECOMETPUUECKUE PUTYPHI,
uX CBOMCTBA. MI3mepenue OOBEKTHI. oIpeneaTh UX B3aUMHOE PacIlOJIOKEHHUE, BBINNOJIHATH
re€OMETPUUYECKUX BEIUYNH MHOroyroJibHUK, YepTEK 10 YCIOBHIO 3a1a4H.
JIoMaHast. IIpoBoauTh MpoCTENIINE TOCTPOCHUS C TOMOIIBIO IUPKYJIA U
CwmexHble U JIMHENKHU.
BCPTUKAJIBHBIC YTJIBL. N3mepsATH IMHENHBIE U YTIIOBBIE BETUYUHBI TEOMETPHUECKUX
PaboTa ¢ IpOCTEHIIMMH | ¥ MpaKTHYECKUX 0OBEKTOB.
HCPTCIKAMU. OnpeneysiTh «Ha ria3» pa3Mepbl peaIbHBIX O0BEKTOB,
M3mepenue IMHEHHBIX H| mpoOBOAMTHL IPYOYIO OLIEHKY MX Pa3MEPOB.
YIJIOBBIX BEJIWYUH, PemaTnb 3agaun Ha BEIYMCIIEHUE JJIMH OTPE3KOB M BCJIMYMH
BBIYHCJICHHE OTPE3KOB H| yIIIOB.
YTJI0B Pemarhb 3agaun Ha B3aMHOE pPacnoJIOKCHUE T€OMETPUICCKUX
buryp.
IIpoBoauTh Ki1acCUUKAIIUIO YTIIOB, BBIYMCIATH JIMHCHHBIC U
YTJIOBBIC BEJIMYUHBI, MPOBOAUTH HEOOXOIUMBIE
JI0Ka3aTeIbHbIE PACCYKICHUS.
3HAKOMUTBCS ¢ UCTOPHUEH Pa3BUTHUSI TEOMETPUU
Tpeyronbauky 22 [ToHsTHE O paBHBIX Pacno3HaBaTh apbl paBHBIX TPEYTOJILHUKOB Ha TOTOBBIX
TPEYTOJIbHUKAX U yepTexax (C ykazaHHeM IPU3HAKOB).
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NEepBUYHbBIC
MPEACTaBICHUS O
paBHbIX purypax. Tpu
MpU3HaKa paBeHCTBA
TPEYTOJIBLHUKOB.
[Ipu3Haku paBeHCTBA
MPSAMOYTOJIbHBIX
TPEYTOJIBLHUKOB.
CBOIICTBO M€TMaHBI
MPSIMOYTOJILHOTO
TPEYTOJIbHHKA,
MPOBEAEHHOM K
TUTIOTEHY3E.
PaBHoOenpennsie u
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku 1 cBOMCTBa
PaBHOOEIPEHHOTO
TPEYTOJbHUKA.
Hepasencrsa B
r€OMETPHH.
IIpssMOyTOJIBHBIN
TPEYTOJBHUK C YTJIOM B

30°

BoiBoauTh ciieicTBUs (PaBEHCTB COOTBETCTBYOIINX
AJICMCHTOB) U3 PABCHCTB TPEYTOJbLHUKOB.
DopMyJIHPOBATH OIPEACIICHHUS: OCTPOYTOJILHOTO,
TYHOYTOJIBHOTO, IPSIMOYTOJILHOTO, PABHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJILHUKOB; OMCCEKTPHCHI, BHICOTHI,
MeJIMaHbl TPEYTOJIBHUKA; CEPEIMHHOTO MEPICHANKYIIpa
OTpe3Ka; IepuMeTpa TPEyroabHUKa.

@opMyJIMPOBATh CBOMCTBA U PU3HAKHA PAaBHOOCIPEHHOTO
TPEYTOJIbHHKA.

CTpouTh 4epTeKH, pemaTh 3242494 ¢ TOMOIIBIO HAXO0XKICHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHATH NMPU3HAKK PABEHCTBA MPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB B 3a/1a4yax.

Hcnoan3oBaTh MUQPPOBHIC PECYPCHI AJIsI HCCIIET0BAHUS
CBOMCTB M3y4aeMbIX (UTYD.

3HAKOMUTBCS ¢ HICTOPHEH Pa3BUTHS TCOMETPUHU
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[lapannensHble NpsMBIE,

CyMMa YIJIOB TPEYTrOJIbHUKA

14

[lapannenbHbie IPsSIMBIE,
ux cBoiicTBa. Hakpecr
Jexariue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
oOpa3oBaHHbIE TIPU
NepPECEUCHUH
MapajuieNIbHbIX MPSMBIX
cekymeit). [Ipuznak
napajuieIbHOCTH
IPSIMBIX YEpPE3
PABEHCTBO PACCTOSTHUMI
OT TOYEK OJHOU MPSIMOU
JI0 BTOPOU MPSIMOM.
Cymma yrios
TPEYTOJIbHUKA.
BrenrHue yriel
TPEYroJIbHUKA

@opMyIHPOBATH MOHATHE [TAPAJUICIBHBIX IIPSIMBIX,
HAXOAMTH NPAKTUYECKUE ITPUMEPHI.

M3yuath cBolicTBa yrioB, 00pa30BaHHBIX IPU NEPECCUECHUN
IapajuleNIbHBIX MPsAMBIX cexkyen. [IpoBoauTs
A0KA3aTeJIbCTBA MMAPAJIIEIBHOCTH ABYX MPSAMBIX C ITIOMOIIBIO
yIJI0B, 00pa30BaHHBIX MPU NEPECEUEHUH ITUX MPSIMBIX TPETHEH
MIPSAMOM.

BeI4HCISATH CyMMY YIJIOB TPEYTOJIBHUKA U MHOIOYT'OJIBHUKA.
HaxoauTh yucioBble 1 OYKBEHHbIE 3HAYEHUS YIJIOB B
Ir€OMETPUYECKUX 3aa4aX C UCIOJIB30BAHUEM TEOPEM O CyMME
YIJIOB TPEYTOJIbBHUKA U MHOTOYT'OJIbHUKA.

3HAKOMUTBCS ¢ HCTOPHEH PA3BUTHUS TEOMETPUHU

Oxpy>XHOCTb U KpyT. I

COMCTPHYCCKHE ITOCTPOCHUSA

14

OKpyX HOCTb, XOpJia 1
JAAMETP UX CBOMCTBA.
KacarenbHnas
OKPY’KHOCTH.
OKpY»KHOCTb,
BIIMCAHHAS B YTOJL.

D®opMyJIHPOBATH OIPeIeIeHUsI: OKPYKHOCTH, XOPAHI,
JaMeTpa U KacaTelabHOM K OKpyKHOCTHU. M3yyarh ux
CBOMCTBA, IPU3HAKHU, CTPOUTH YEPTEKH.

HccaenoBathb, B TOM YKCIIE HCHOJIb3YH HH(POBBIE peCypChl:
OKPYKHOCTb, BIINCAHHYIO B YI'0JI; HEHTP OKPYKHOCTH,
BIIMCAHHOM B YI'0JI; pPABEHCTBO OTPE3KOB
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ITonsatue o I'MT,
MIPYMEHCHUE B 33J]a4ax.
buccekrpuca u
CEepEIVHHBIN
MEPIICHANKYJIAP KaK
r€OMETPUUECKHUE MECTa
To4YeK. OKPYKHOCTb,
ONMCAaHHAsA OKOJIO
TPEYTOJIbHHUKA.
OKpyXHOCTB,
BIIMICAHHAS B
TPEYTrOJIbHUK.
[Ipocrenmue 3anaun Ha
IIOCTPOEHHE

KacaTeJIbHBIX.
HUcnoas3oBars metoa [ MT mi1d nokazarenbcTBa TEOPEM O
MepPECEUCHUH OMCCEKTPUC YTIIOB TPEYTOJIbHUKA M CEPEIUHHBIX
MEPIICHAUKYJISIPOB K CTOPOHAM TPEYTOJIbHUKA C TIOMOIIBIO
I'MT.

OsJaneBaTb NOHITHUSIMH BIIMCAHHOM U ONMMCAHHOM
OKPY>KHOCTEM TPEYrOJIbHUKA, HAXOAUTh LIEHTPBI ITUX
OKPY’KHOCTEM.

Pematb OCHOBHBIE 32/1a4M HA OCTPOEHUE: yIJIa, PABHOTO
JTAHHOMY; CEPEIMHHOTO MEPNEHINKYISPa TaHHOTO OTPE3KA;
IPSAMOU, MTPOXOIAIIEH YepE3 NaHHYIO TOUKY U
TIePIICHIUKYJISPHON JTaHHOU MPSMOM; OUCCEKTPUCHI JaHHOTO
yIJIa; TPEYTOJBHUKOB T10 PA3JIMYHBIM 3JIEMEHTAM.
3HAKOMMTBHCSI C HCTOPHEH Pa3BUTHUS T€OMETPUU

[ToBTOpeHue, 0600IIeHHE 4 TTOBTOpEHHUE 1 Pemarh 3aga4u Ha MOBTOPEHUE, WILTKOCTPUPYIOIIUE CBI3U
3HAHUUI 060BIIeH e OCHOBHBIX | MEXIY Pa3TNIHBIMH 9aCTAMHU Kypca
MHOHSITUU U METOJOB
Kypca 7 Kiacca
OBIIEE KOJIMYECTBO 68
YACOB 110
MTPOT'PAMME
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8 KUIACC

0 MPOTMOPITUOHATBHBIX
OTpe3Kax, MoJ00HbIC
TPEYTOJbHUKU

TeopeMa

O MPOTIOPITUOHATBHBIX
OTpe3Kax.

Cpenusst TUHUS
TpEeyroJbHUKA.

HaunmenoBanue pazaena | KonuuectBo OcHOBHBIE BUBI JEATEIBHOCTH 00YYAIOIINUXCS
OcHOBHOE coJiepKaHuE
(Temsl) Kypca 4acoB
HeThIpEXYTOJIbHUKHU 12 N300paxaTh 1 HAXOAUTH HA YEPTEKAX YETHIPEXYTOIbHUKH
[Tapannenorpamm, ero
. Pa3HBIX BUJIOB U UX 3JIEMEHTHL. DOPMYJIHPOBATH
IIPU3HAKU U CBOMCTBA.
onpeaeJieHUsi: apajiesorpaMma, npsMoyroiabHuKa, poMoa,
YacTHble cinyyau .
KBaJipaTa, Tpaneuun, paBHOOOKOH Tparnenu,
[1apajuIeIorpaMMOB .
MPSAMOYTOJIBHOW TPAICLIHH.
(IpsAMOYTOJIbHHUK,
Jloka3pIBaTh M HCIOJIL30BATH IIPH PELICHNH 32124
pomO, KBajapar), ux .
. IIPU3HAKU U CBOMCTBA: apaJljIeorpaMma, pssMOyroJibHUKaA,
IIPU3HAKU U CBOMCTBA. .
pom0Oa, KBaapara, Tpareluuu, paBHOOOKOW Tpanenuu,
Tpaneuus. PaBnobokast .
IIPSAAMOYTOJIBHOW TPAIlCLUH.
Y IIPSAMOYTOJIbHAS
IIpuMeHATH MeTO YABOEHHUS MEAUAHBI TPEYTOJIbHUKA.
Tparenuu.
Hcnoan3oBaTh HUPPOBBIE PECYPCHI ISl HCCIIETOBAHUS
Meton yaBoeHus o
CBOMCTB U3y4aeMbIX QUITYP.
MEJINAHBI. N
3HAKOMUTBHCS ¢ MCTOPHEH PA3BUTHUS TEOMETPUU
I{enTpanpHas
CUMMETPHS
Teopema Paneca u Teopema 15 Teopema Paneca u IIpoBoaAMTH MOCTPOEHMS C IOMOIIBIO LIUPKYJIS U JIMHEUKHU C

HCIIOJIb30BaHuE TeopeMbl Daneca U TEOPEMBI O
MPOIMOPUMOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
MPOITOPUHUOHAIBHBIN OTPE3OK.

IIpoBoauTH 10KA3aTEIBCTBO TOTO, YTO MEIAHBI
TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOW TOYKE, U HAXOAUTh
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Tpaneuus, e€ cpeauss
JIMHUSL.
IIponiopuioHaIbHbBIE
OTPE3KH.

IlenTp macc B
TPEYTrOJIbHUKE.
ITomoOubIE
TpeyroJbHUKU. Tpu
MIpU3HaKa MO 00Ms
TPEYTOJIBLHUKOB.
[Tpumenenue nompoous
MIPU PEIICHUU
MPAKTUYECKUX 3a/1a4

CBSA3b C LICHTPOM MaccC, HAXOAUTh OTHOLIEHUE, B KOTOPOM
MEJMaHBbI IEIATCSA TOUKOU UX MEPECEUCHUS.

HaxoanTh nogo0OHbIE TPEYTOJIBHUKH HA TOTOBBIX YEPTEXaxX C
YKa3aHUEM COOTBETCTBYIOIMX MPU3HAKOB MTOI00MUS.

Pemarsb 3a1aum Ha 1M0100HBIE TPEYTOIBHUKH C TOMOIIBIO
CaMOCTOSTEIIBHOIO IIOCTPOCHUS YEPTEKEN U HAX 0K ICHUSA
0JI0OHBIX TPEYTOJIbHUKOB.

IIpoBoauTH J0KA3aTEJBCTBA C UCIIOJIB30BAaHUEM PU3HAKOB
nogoous.

Jloka3bIBaTh TPU NpPU3HAKA OO0 TPEYTOJIbHHUKOB.
IIpuMeHsATH MOTyYeHHbIE 3HAHUS IIPU PELICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

3HAKOMUTBHCS ¢ MCTOPHUEH PA3BUTHUS TEOMETPUU

[Inomans. Haxoxnenue
[JIOIIA/IEN TPEYTOJIbHUKOB U
MHOTOYTOJIBHBIX (DUTYP.
[[nomaau nogoOHbIX GuUryp

14

CBoiicTBa IOIIAACH
r€OMETPUYECKUX
uryp.

dopmyIbl 1A
IUIOIIA U
TPEYTOJIbHUKA,
napasjeaorpamma,
Tpamnemuu.
Brruncinenue
MJIOIIAZEN CIIOKHBIX

dburyp.

OBJageBaTh NEPBUYHBLIMHU MPeICTABIEHUIMH 00 0011ICH
TEOpUH TUIOMAIU (MEpHI), (POPMYITUPOBATH CBOMCTBA
TIJIOIIA/IA, BBISICHSATh UX HArJISIHBINA CMBICI.

BoiBoauTh (OpMyITHI TIIOMIAIN TTapaJIIeIorpaMMma,
TPEyTOJbHUKA, Tpaneuu u3 GopMyJibl II0IIA N
NPSIMOYTOJIbHUKA (KBaJparta).

BoiBoauTh (hOpMYJIBI TJIOIIAINA BBITYKJIOTO
YETHIPEXYTOJIBHUKA YEPE3 TUaroHaau U YroJl MEXIy HUMHU.
Haxoauts miomanu ¢puryp, n300pa>kEHHBIX HA KJIETYATOU
OyMmare, MCIOJIB30BaTh paz0ueHue GUrypsl Ha YaCTH U
JIOCTPavBaHHUE.
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[Tnomaau ¢uryp Ha
KJIeT4aTon Oymare.
ITnomanu mogoOHBIX
¢uryp. 3amauu c
MPAKTUYECKUM
COZCPKAHUEM.
Pemenue 3amau ¢
MMOMOIIBIO METOAa
BCIIOMOTaTeJILHOM
TUIOIIA U

Pa30upaTh npuMepbl UCIIOIB30BaHUS BCIIOMOTATEIbHOM
TUTOIIAM JJISI PEIICHUS] TEOMETPUUECKHX 3a]1a4.

HaxoauTsp miomaay nogo0HbIX GUryp.

BbI1uucjasaTh mIomaan pa3iInyHbIX MHOTOYTOJIBHBIX (DHUTYD.
Pemarts 3agaum Ha 1JI0IIA/1b C MPAKTUYECKUM COACPKAHUEM

Teopema I[udaropa u
Havyaa TPUTOHOMETPHH

10

Teopema I[Tudaropa, u
€€ IpUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUECKHUX
(GyHKUMNA OCTPOro yria
PSIMOYTOJIBHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPUYECKHUE
COOTHOILIEHHUS B
PSAMOYTOJIBHOM
TPEYTOJIbHUKE.
OcHOBHOE
TPUTOHOMETPHYECKOE
TOXI€CTBO

Joka3biBaTh TeopeMy ITudaropa, ucnosn3oBars e€ B
MPaKTUYECKUX BBIYUCICHUSX.

D®opMyIMPOBATH ONPEACICHHUS] TPUTOHOMETPUUECKUX
(GyHKUMIA OCTPOTO yriia, NPOBEePATH UX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUUECKHE COOTHOIICHUS B
PSIMOYT'OJIBHOM TPEYTOJIbHUKE.

HccaenoBaTb COOTHOLIEHUS MEKy CTOPOHAMM B
NPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C yriiamu B 45° u 45°; 30° u
60°.

Hcnoab3oBaTh GOpMyIbl IPUBEIECHUS U OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO ISl HAXOXKICHHUS
COOTHOIIEHUI MEXy TPUTOHOMETPUUECKUMU (DYHKIUSIMU
Pa3IUYHBIX OCTPBIX YTJIOB.

IIpumMeHsATH MOTyYEHHbIE 3HAHUS U YMEHUS IPU pPEUICHUN
IPAKTUYECKUX 3a]au.

3HAKOMHTBCS € MCTOPHEH Pa3BUTHS FEOMETPUU
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YTl B OKPYKHOCTH.
BrniucaHHbIe U ONTMCAaHHbBIE
YETHIPEXYTOJbHUKHU.
KacarenbHbie K
okpykHOCTH. Kacanue
OKPYKHOCTEN

13

Bnucanubie n
LIEHTPaJIbHBIC YTJIbI,
YTOJI MEXTY
KacaTeJIbHOM U XOPJIOM.
YTIIbl MEXY XOpJIaMu
Y CEKyLIMMH.
Bnucannsie u
OIMCAHHBIC
YETBIPEXYTOJIBHUKH, UX
IPU3HAKU U CBOMCTBA.
[Ipumenenue sTux
CBOMCTB IPH PELICHUH
F€OMETPUUECKUX
3aj1a4.

BzaumHoe
PacMoJIOKEHUE JBYX
OKpPYXHOCTeM, 00111e
KacarenbHbIe. Kacanue
OKPYKHOCTEU

®opMyIMPOBaTHh OCHOBHBIE ONPE/IEICHHUS, CBI3aHHbBIE C
yrilaMu B Kpyre (BIHCaHHBIA yToJ, IEHTPAIbHBIN yrod).
HaxoauTh BrMcCaHHbIE YTIIbI, ONUPAIOLIUECS HA OJIHY IYTY,
BBIYHCJISATH YTJIbI C TOMOIIBIO TEOPEMBI O BIUCAHHBIX
yTiax, TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIbHUKE, TEOPEMBI
O LIEHTPAJIbHOM YTJIE.

HccnenoBathb, B TOM YUCIIE C TOMOUIBIO IIU(PPOBBIX
pPECYpPCOB, BIIMCAHHBIE U ONMCAHHBIE YETBIPEX YT ObHUKH,
BBIBOJMTH X CBOMCTBA U MPU3HAKH.

Hcnoab30BaTh 3TH CBOMCTBA U MMPU3HAKU MPU PEILICHUU
3aa4y
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[ToBTOpeHue, 0600IIeHNE
3HAHUU

IToBTOpEHNE OCHOBHBIX
MOHATHUU U METOJIOB
KYpCOB 7 M 8 KJIaCCOB,
000011IeHNEe 3HAHUI

Pemarn 3aJla4i Ha MIOBTOPCHUC, HWJIIIOCTPHUPYIOIIUE CBA3HU
MCKIY pa3JIUIHBIMU YAaCTAMHU KypcCa

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68
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9 KJIACC

Hanmenosanue pasznena | Kommuectso OcHOBHBIE BUBI JCATEIBHOCTA 00YYAIOIIUXCS
(Tembl) Kypea 4ACOB OcHOBHOE coJiepKaHuE
Tpuronomerpus. Teopemsl 16 Omnpenenenne DopMyJIHPOBATH ONpPeeSIeHUS] TPUTOHOMETPUYECKUX
KOCHUHYCOB U CHHYCOB. TPUTOHOMETPHUYCCKUX | hyHKIMH TYIIBIX M MPSMBIX YITIOB.
PerieHie TpeyronbHIKOB ynxumii yrios ot 0° | BeIBOAMTH TeOpeMyY KOCHHYCOB U TEOPEMY CHHYCOB (C
10 180°. dopMyiis PauyCcoOM ONMCAHHON OKPY>KHOCTH).
MIPUBEICHMUS. BoiBoauTh (hopMyJIbI 1JIA BHIYMCIEHHS TUI0IIAAEH C
Teopema KOCHHYCOB, | HCIOJIb30BAHHEM TeOpPeM TPUroHOMeTpuH (hopmyna
TeOpeMa CUHYCOB. IJIOIIAIM TPEYTOJIbHUKA YEPE3 JIBE CTOPOHBI U YTOJI MEXKTY
Pewenue HUMH, popMyJia TJIOMIAA YETHIPEXYTOJIbHUKA Yepe3 ero
TPEYTOJILHUKOB. JIMaroHaIu ¥ YroJl MEXIy HUMHU).
[pakTrueckoe PemiaTh TpeyroabHUKH.
NpUMeHEHHe Pemartsp npakTuueckue 3aauu, CBOASIIMECSA K HAXOKICHHUIO
JIOKa3aHHBIX TEOPEM Pa3’INYHbIX 3JICMCHTOB TPCYI'OJIbHHKA
[IpeoOpasoBanue OAO0OHS. 10 [Tonsartue o OcBauBaTh NOHATHE TIPEOOPA30OBAHUS TTOI00US.
Metpuueckue npeoOpa3zoBaHuU HccaenoBath OTHOIICHUE IMHEWHBIX 2JIEMEHTOB QUTYP TIPH
COOTHOIIICHU moao0us. peoOpa3oBaHUH T10I00HS.
B OKPY>KHOCTH CoOOTBETCTBEHHBIE Haxoanth npuMepsl Mogo0us B OKPYKAIOIICH
AJIEMEHTHI TOJAOOHBIX | JEWCTBUTEIBLHOCTH.
duryp. BbIBOAMTH METPUYECKHE COOTHOUIEHUS MEXKIY OTpe3KaMu
Teopema o XOp/I, CEKYIIUX U KacaTeIbHbIX C UCIOJb30BAHUEM
MIPOU3BEACHUN BIIMCAHHBIX YTJIOB U MOJAOOHBIX TPEYTOJILHUKOB.
OTPE3KOB XOPJ, Pemats reomeTpuyeckue 3aJja4u U 3a/1a4d U3 peIbHOM
TeopeMa YKU3HH C UCTIOIh30BAaHUEM MOJO0OHBIX TPEYTOJIHHIKOB
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O MPOU3BEICHUU
OTPE3KOB CEKYIIUX,
TEOpeEMa O KBaApare
KacaTeJIbHOM.
[Ipumenenue B
pELIeHUH
r€OMETPUYECKHX 3a/1a4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHUE U
BBIYUTAHUE BEKTOPOB,
YMHOXEHHE BEKTOpA
Ha ynciio. Gusndeckuii
Y TEOMETPUYECKUN
CMBICJI BEKTOPOB.
Paznoxenne BekTopa
0 IByM
HEKOJIJTMHEAPHBIM
BEKTOpaM.
Koopannatel BekTopa.
CkansipHoe
MIPOM3BEICHUE
BEKTOPOB, €TO

Hcnonb30BaTh BEKTOPHI KAK HAIIPABJICHHBIE OTPE3KH,
HCCIe0BATh FEOMETpUUYECKUN (TIepeMeIIeHne) 1
(dbuznyeckuii (cuna) CMbICIBI BEKTOPOB.

3HaTh onpeneeHNst CyMMBbI U Pa3HOCTH BEKTOPOB,
YMHOXEHHSI BEKTOpPA Ha YUCJI0, HCCJIe0BATh
reOMETPUYECKUNA U (PU3NYECKUN CMBICIIBI ATUX ONEPALIHii.
Pemiarb reomerpuyeckue 3a1a4u ¢ UCIOIb30BAHUEM
BEKTOPOB.

PackiiaabiBaTh BEKTOP M0 JBYM HEKOJUIMHEAPHBIM
BEKTOpPAaM.

Hcnonb30BaTh CKAAPHOE MPOU3BENEHNUE BEKTOPOB,
BbIBOJAUTH €0 OCHOBHBIE CBOVCTBA.

BouIyucasiTb CyMMy, pa3HOCTh M CKaJIIPHOE TPOU3BEICHUE
BEKTOPOB B KOOPAMHATAX.

IIpuMeHATH CKaJISIPHOE MPOU3BEACHHE ISl HAXOXKIACHUS
JUIUH Y YTJIOB
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PUMEHEHUE IS
HAaXOXKJEHUS JUIMH U
yriioB. Pemenue 3anau
C IIOMOIIBIO BEKTOPOB.
[IpumeHeHnEe BEKTOPOB
JUISL pEIIeHUs 3a1a4
buzuku

HeKapTOBBI KOOpJIWHATLI Ha
TIJJOCKOCTH

JlexapToBbl
KOOpAMHATHI TOYEK Ha
TJTOCKOCTH.
YpaBHEeHUE TIPSIMOI.
YpaBHeHHe
OKPYHOCTH.
Koopaunater Touek
MepeceyeHus
OKPYKHOCTHU U
MPSMOM.

Meron KoOpAMHAT TIPU
pelLIeHUn
r€OMETPUYECKUX
3a/1a4, MPAKTUYECKUX
3aja4

OcBauBaTh NOHATHE NPIMOYTOJIBHON CUCTEMBI KOOPINHAT,
JIEKApTOBBIX KOOPJIMHAT TOUYKU. BHIBOAMTH ypaBHEHUE
MPSMOW U OKPYKHOCTH. BblaeJTh OJHBINA KBAaIpaT AJIs
HaXOXKJEHUS LEHTPA U paanyca OKPYKHOCTH 110 €€
YPaBHEHUIO.

PemaTe 3agqaum Ha HAX0XKIEHUE TOUEK NIEPECEUCHHUS
MPSAMBIX U OKPYKHOCTEH C MOMOIIBI0 METOAA KOOPAUHAT.
Hcnoan3oBaTh CBOMCTBA YIIIOBOr0 KO3 PuimeHTa npsimoit
IIPU PELIEHUU 33124, JUUISl ONPEIEIICHHS PaCIIONOKEHUS
IIPSMOM.

IIpuMeHsATh KOOPAUHATHI IPHU PELIEHUH T€OMETPUUECKUX U
MPaKTUYECKUX 3a]a4, ISl IOCTPOEHUSI MaTEMAaTUYECKUX
MOJIesIel peasbHBIX 3a/1a4 («METO KOOPIUHATY).
IMoab30BaThLCA 1151 IOCTPOEHUS U UCCIICTOBAHUN

U (POBBIMU pECypCaMH.

3HAKOMUTBCS ¢ HCTOPHEH pa3BUTUS TEOMETPUN
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[IpaBuIBbHBIE
MHOT'OYT'OJIbHUKH. [[nHa
OKPYHOCTH U IUIOIIAJb
Kpyra. Berancienue
[JI0IA/IEN

[IpaBunbHbBIE
MHOT'OYTOJIbHUKH.
Yucno z. JInuna
OKPYHOCTH, T1yTH
OKPYKHOCTH.
Papnannas mepa yrna.
ITmomane kpyra,
CEKTOpa, CErMeHTa

D®opMyJIHPOBATH ONIPEACICHUE TPABUIIBHBIX
MHOTOYTOJIbHUKOB, HAXOAMTH X 31eMeHTHI. [lob30BaThest
MOHSATHEM JIJINHBI OKPY>KHOCTH, BBEIEHHBIM C IIOMOILBIO
IIPAaBWJIBHBIX MHOT'OYT'OJIBHUKOB, ONPEAeJATh YUCIIO J1,
JUIMHY TyTH ¥ palMaHHYI0 Mepy yria.

IIpoBoauTh mepexoa OT paguaHHON MEpHI yrila K IpagyCHON
1 Ha00OPOT.

OmnpeneasiTh 110 KPYTa.

BeiBoauTh (hopmyabl (B rpagyCHOM U paluaHHON Mepe) ISl
JUIMH J1yT, TUIOIIAJEN CEKTOPOB U CETMEHTOB.

BoruucjasaTs miomaan Guryp, BKIOYAIOIMIUX HIEMEHTh
OKPYXHOCTH (KpyTa).

Haxoauth rionaay B 3aj1a4ax peaibHOM )KU3HU

J[BU>KEHUS TIJIOCKOCTH

IlonaTue o nBM>KEHUH
IJIOCKOCTH.

[TapannenbHbIi
IIEPEHOC, IIOBOPOT
IIpumenenue IIpH

pellIeHUH 3a7a4

Pa30upaThs npumepsl, MIUTIOCTPUPYIOLINE TOHATHUS
JBUKCHUS.

D®opMyJIHPOBATH ONPEACIICHNUS NTAPAJLIEIIBHOTO EPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPHUU. BBIBOAUTH NX CBOMCTBA,
HAXOJMTH HEMOJABUKHBIE TOUKH.

HaxoauTh LIEHTPBI U OCU CUMMETPHI poCcTeHINX QUTYp.
IIpuMeHaTH MapajuieIbHBIN IEPEHOC U CUMMETPUIO IIPU
pELIeHUH reOMEeTPUUECKHUX 3a/1a4 (pa30oupaTh NPUMEPHI).
Hcnoan3oBaTh 17151 TOCTPOSHUS U UCCIIEIOBAaHUN 1TU(DPOBBIC

pecypchl

[loBTOpEeHue, 06001IeH e,
cUCTeMaTHu3aIusl 3HaHUM

[ToBTOpEHME OCHOBHBIX
MOHSITUH 1

OnepupoBaTth NOHATHAMM: PUTypa, TOUKA, IpAMasi, yroJl,
MHOTOYTOJIbHUK, paBHOOEIPEHHBIN 1 PABHOCTOPOHHUI
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METO/I0B KypcoB 7-9
KJIaCCOB, 0000IIEHHE U
CHUCTEMAaTHU3ALUS
3HAHUM.

[Ipocrenmme
r€OMETPUYECKHE
burypsl 1 ux
cBoricTBa. Mzmepenue
r€OMETPUUECKUX
BEJIMYMH.
TpeyronbHUKH.
[TapautenbHbIie U
MEPIICHAUKYJISIPHBIE
npsiMble. OKpYHOCTb
v Kpyr. I'
€OMETPUYECKHE
MOCTPOEHHUS. YTJIbI B
OKPYHOCTH.
Brincanneie u
ONMCAHHBIE
OKPYHOCTH
MHOTOYTOJIbHUKOB.
IIpsimast 1 OKpPY>KHOCTb.
YeThIpEXYTroIbHUKU.
Brnincanueie

TPEYrOJIbHUKH, IPSIMOYTOJIbHBIN TPEYTOJbHUK, MEUAHA,
OMCCceKTpuca M BICOTA TPEYTOJIbHUKA, MTapajijIeiorpaMM,
pOMO, TIPSIMOYTOJIBHHK, KBaJIpaT, TPAICIUS;, OKPYKHOCTD,
KacaTeJbHas, paBEHCTBO U Mog00ue GUryp, TpeyroibHUKOB,;
MAPAJUIEITBHOCTD Y NMEPNEHAUKYIISIPHOCTD MPSIMBIX, YTOJI
MEXY TIPSIMBIMU, CHMMETPHSI OTHOCUTEIIBHO TOYKH U
MPSIMOW; JJTMHA, PACCTOSTHUE, BEJIMYMHA YTJIA, TJI0IIA/b,
MIEpUMETP.

HUcnoab3oBathb (pOpMYJIbI: TIEPUMETPA U TUIOIIATN
MHOTOYTOJIbHUKOB, JUIMHBI OKPYKHOCTH U TUIOIIAAN Kpyra,
00bEMa MPsIMOYTOJILHOTO Mapasuiesienunesaa.
OnepupoBaTh NOHATUAMM: NIPSIMOYTOJIbHAS CUCTEMA
KOOpJIUHAT, BEKTOP; UCMOJb30BATh 3TH MOHITUS JIJIA
MPEICTABJICHUS IAHHBIX W PEIICHUS 3a7]a4, B TOM YHCJIE U3
JPYTUX y4eOHBIX TPEAMETOB.

PemiaTh 3aga4n Ha TOBTOPEHUE OCHOBHBIX MMOHSITHUH,
WUTFOCTPAIIAIO CBA3€M MEXKIY pa3IMYHbIMHU YaCTSIMH Kypca.
BriOupaTs MeToA 1T peleHns 3a1a4u.

Pemars 3aga4m 13 MOBCEIHEBHOM KU3HU
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U ONKMCAaHHbIC
YEeTHIPEXYTOJIBbHUKH.
Teopema I[Tudaropa u
Hayaia
TPUTOHOMETPUH.
Pemenue oOuux
TPEYTOJIBbHUKOB.
[IpaBunbHBIE
MHOT'OYTOJIbHUKH.
[IpeobpazoBanus
MIJIOCKOCTH.
JBmwxkenus. [Togobue.
Cummerpusi.
ITmomane.
Brruncnenue
romnranen. [nomann
Mo00HBIX (UTYP.
JlexapToBbl
KOOPJAUHATHI Ha
MJIOCKOCTH.

Bekropsl Ha
MJIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

68
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OEJEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA» B 7-9 KITACCAX

MNOACHUTEJBHASA 3AIINCKA

B coBpeMeHHOM 1IM(DPOBOM MUpPE BEPOSITHOCTh U CTATUCTUKA MPUOOPETAIOT BCE
OOJBITYI0 3HAYUMOCTbD, KaK C TOYKH 3PCHUS MTPAKTUUCCKUX MPHIIOKECHUH, TaK U UX POITU
B 00pa3oBaHuU, HEOOXOANMMOM KaxKJ0OMy ueoBeKy. Bo3pacraer uucio npodeccuii, npu
OBJIaJICHUU KOTOPBIMU TpeOyeTcs Xopolasi 6a30Basi MOATOTOBKA B 00JIACTH BEPOSITHOCTH
U CTaTHCTHKHW, TaKas TIOJATOTOBKA BaKHA MJIA TPOJOJDKEHUS OOpa3oBaHWS W IS
yCHenrHon mpogecCuoHaIbHON Kapbephl.

Kax1p1i1 4emoBeK MOCTOSIHHO TIPUHUMACT PEIICHUS Ha OCHOBE MMCIOIINXCS Y HETO
JAHHBIX. A 1711 0OOCHOBaHHOTO TPHUHATHSA PEIICHHS B YCJIOBHSIX HEIOCTaTKa WM
n30pITKa uHQOpMaMK HEOoOXOAMMO B TOM YHCJIE XOpOIIo cHopMHpPOBAHHOE
BEPOSITHOCTHOE U CTAaTUCTUYECKOE MBIIIIICHHE.

HMIMeHHO MOATOMY OCTpPO BCTajla HEOOXOAMMOCTh CHOPMHUPOBATH Y 00YJAIOITUXCS
(YyHKIHOHATIBHYIO TPAaMOTHOCTh, BKIIIOYAIOIIYI0O B c€0sl B KayecTBE HEOThEMJIEMOM
COCTABJISIFOIICH yMEHUE BOCIPUHUMATHh M KPUTHUYCCKHA AHAIM3UPOBATH MHGOPMAIIHIO,
MPEICTABICHHYIO B Pa3IMYHBIX (opMax, MOHUMATh BEPOSITHOCTHBIA XapakTep MHOTHX
peaNbHBIX TPOIECCOB W 3aBUCHUMOCTEH, TPOW3BOAUTH IMPOCTEHUINNE BEPOSTHOCTHBIC
PacyYETHL.

3HaKOMCTBO B y4eOHOM Kypc€ C OCHOBHBIMH TPHUHIIMIIAMH COOpa, aHauu3a M
MIPEACTABIICHUS] JTAHHBIX W3 PA3JIMYHBIX cdep JKW3HM OOIIecTBa W TOCYAapCTBa
npuoOmiaeT oOydaronmxcsi K  OOIIECTBEHHBIM HMHTepecaMm. VI3yueHue OCHOB
KOMOWHATOPUKH pa3BHBACT HABBIKM OpraHW3allud Mepedopa © MoAcyYETa 4HCIa
BApUAHTOB, B TOM YHCJI€ B TNPHUKJIAJHBIX 3aJadax. 3HAKOMCTBO C OCHOBAMU TEOPUU
rpadoB co3maét marematuueckuil QyHmaMeHT i (GOPMHPOBAHUS KOMIIETCHIIUNA B
o0nacTu HMHPOPMATUKUM MU UUDPPOBBIX TexHOJOrui. Ilpu wW3yyeHUH CTaTUCTUKUA U
BEPOSITHOCTH OOOTAIIAIOTCS TMPEACTABICHHUS OO0y4YaloIMXCSI O COBPEMEHHOW KapTHHE
MHpa ¥ METOJaX €ro HMCCIICIOBaHUsA, (OPMHUPYETCS MOHWUMAHHUE POJU CTATHUCTHKH Kak
WCTOYHHUKA COIMAJIBHO 3HAYUMMOW WHGOPMAIMK W  3aKJIAJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIILJICHUS.

B cooTBeTcTBMM ¢ NaHHBIMHU IIEISMH B CTPYKTYpE MPOTPaMMBbI y4eOHOTO Kypca
«BepoATHOCTh M CTAaTUCTUKA» OCHOBHOTO OOIIETO 00pa30BaHUS BBIJCICHBI CICTYIONTUE
coJiep KaTelIbHO-MeTofnueckne JHHUM: «lIpencraBiieHne MaHHBIX W ONUCATEIbHas
CTaTUCTHKa», «BeposATHOCTH», «DJIeMEHThl KOMOWHATOPHUKHW», «BBeiaeHue B TeopHro
rpadoBy.

Conepxanne nuHUM «[IpefcTaBiacHUE MaHHBIX M ONUCATEIbHAsS CTATUCTHKA»
CIIy’KUT OCHOBOMU JiJisi (pOpMUPOBaHUS HABBIKOB PabOTHI ¢ MHPOPMAIHMEH: OT YTCHUS U
UHTEpHpeTauuu HUHQOpMallMK, MPEACTABICHHOW B TaliuIax, Ha JuarpaMmax u
rpadukax, m0 cOopa, NpPEACTaBICHHUS M aHaIM3a JJaHHBIX C HCIOJIb30BAHUEM
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CTaTUCTHUYECKUX XapaKTEPUCTHUK CpPEeIHUX U pacceuBanus. Pabortas ¢ JaHHBIMH,
oOydJaroryecss ydyaTcs CYUTBIBAaTh M HHTEPIPETUPOBATH JIaHHBIC, BBIIBHUTATh,
apryMEHTUPOBATh U KPUTUKOBATH MIPOCTEUIIINE TUIOTE3bI, Pa3MBIILIATh HaJ (PaKkTopaMu,
BBI3BIBAIOIIUMH HM3MEHUYMBOCTh, M OLICHMBAaTh WX BJMSHHUE Ha paccMaTpuBacMble
BEJIMYMHBI U TTPOLIECCHI.

NHTYyUTUBHOE MPENCTABICHUE O CIyYallHOM W3MEHUYHMBOCTH, HCCIECIOBAHUE
3aKOHOMEPHOCTEN M TEHJACHIMH CTAaHOBUTCSA MOTHBUPYIOLIEH OCHOBOM ISl M3Y4YCHHMS
TEOPUU BEPOATHOCTEN. bosplIoe 3HAaUEHUE UMEIOT MPAKTUYECKUE 3a1aHUSI, B YACTHOCTH
OMBITHI C KJIACCHYECKUMH BEPOSITHOCTHBIMU MOJEIISIMU.

[ToHATHE BEPOSATHOCTH BBOJUTCS KaK Mepa MpaBAONO00us CIy4ailHOTO COOBITHSI.
[Ipu u3yueHnu yueOHOTO Kypca oOydaronifecs: 3HaKOMATCS ¢ IPOCTEHIITUMU METOIaMU
BBIYUCJICHUS BEPOSTHOCTEM B CIIydalHBIX OKCIEPUMEHTaX C PaBHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU HUCXOJIaMH, BEPOATHOCTHBIMH 3aKOHAMH, IMO3BOJISIIOIIMMH CTaBUTh W
pemaTh 0oJiee cloXKHbIE 3a1aud. B yueOHbIN Kypc BXOAST HaYaJIbHbBIE MPEACTABICHUS O
CIIy4yalHbIX BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTUKAX.

B pamkax y4yeOHOro Kypca OCYIIECTBJISIETCS 3HAKOMCTBO OOydYarolmuxcsi ¢
MHOXXE€CTBAMHU M OCHOBHBIMH OIEpalMsIMUA  HAJT MHOXXECTBAMH, PaCCMAaTPUBAIOTCS
NpUMepbl TPUMEHEHMS JUIsl PEIICHUs 3a7ad, a TaKKe HWCIOJb30BaHUSI B JPYTUX
MaTEeMaTUYECKHUX KypcaxX U yueOHBIX MpeaMeTax.

B 7-9 knaccax uzydaetcst yueOHbIN Kypc « BeposiTHOCTh U CTaTUCTHKAY», B KOTOPBIi
BXOJST pa3/Ieibl: «IIpencraBneHre JaHHBIX U ONMKUCATEIbHASA CTATUCTUKAY,
«BeposTHOCTBY, «I7eMEHThl KOMOMHATOPUKNY, «BBeneHue B Teoputo rpadoBy.

OO6miee 4YuCIO YacoB, PEKOMEHJOBAHHBIX JJIA M3Yy4YeHHUs Y4eOHOTro Kypca
«BeposTHOCTh U cTaTHCTHKaA», - 102 yaca: B 7 kimacce - 34 yaca (1 gac B Heneno), B 8
Kiacce - 34 gaca (1 yac B Heneno), B 9 kiacce - 34 daca (1 yac B Hefernto).

COJAEPXAHUE OBYUYEHUA
7 KJIACC

[IpencraBnenne JTaHHBIX B BUJIE TAOIUII, JUarpaMm, rpaduKoB. 3aroTHeHHE TabIuII,
YTeHUE M TMOCTPOEHHE AuarpamMM (CTOJOMKOBBIX (CTONOYATBHIX) M KPYTroBbIX). UTeHue
rpauKOB peanbHbIX MpoleccoB. M3pnedenue nHdopManuu U3 guarpamMM M TaOJuIl,
WCITOJIb30BAHUE U MHTEPIIPETALUs JaHHBIX.

OnucarenbHasi CTaTHCTHKA: CcpeaHee apudMeThyeckoe, MeAHaHa, pa3max,
HauOoJIbIlIee U HaUMEHbIIIee 3HaYeHHsI Habopa YMCIIOBBIX AaHHBIX. [[pumeps! ciaydaitHon
U3MEHYHUBOCTH.

CnyyaliHbIN SKCHIEPUMEHT (OIBIT) U CiIy4yaliHOe coObITHE. BeposTHOCTH M yacToTa.
PoJib ManoBeposTHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHI B IPUPOJIE U B OOIIECTBE.
MoHeTa 1 urpajibHasi KOCTb B TEOPUU BEPOSITHOCTEH.

['pad, Bepmmna, pedbpo. Crenenp BepmmHbl. Uncio pédbep u cyMMapHasi CTETICHb
BepiuH. [IpencraBnenne o cBszHoctu rpada. Llenu u nukiel. [Iytu B rpadax. O0xoxq
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rpada (visiepoB nyTh). [IpenacraBienre 06 opueHTUpOBaHHOM Tpade. Perenue 3amay ¢
MTOMOIIBIO TpadoB.

8 KJIACC

[TpencraBieHne JaHHBIX B BUJIE TaOJIUL, JUarpaMM, rpauKoB.

MHO0X€eCTBO, 2JIEMEHT MHOXKECTBA, IOAMHOKECTBO. Onepauu HaJl MHOKECTBaMU:
oObenuHeHue, TepeceueHue, nomnonHeHrne. CBoOMCTBa omepanuil HaJ MHOXKECTBAMH:
IIEPEMECTUTENBHOE, COYETATENIBHOE, PaCIPEIEIUTENbHOE, BKItOUeHus. Vcnonas3oBanne
rpauueckoro MpPEeACTaBICHUS MHOXXECTB JUIsI OMUCAHUS peajbHBIX IMPOIECCOB U
SBJICHUH, TIPU PEIICHUH 3a1a4.

WN3mepenne pacceuBaHus JNaHHBIX. Jlucmepcuss M CTaHIApTHOE OTKJIOHEHHUE
YHUCJIOBBIX HA0OPOB. /lnarpamMma pacceuBaHus.

OnemeHTapHble COOBITUA CiaydaiiHoro ombiTa. Ciyyalineie coObITHs. BeposiTHOCTH
coObITHil. ONBITEI C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSAMU. CiydalHbIN
BbIOOp. CBS3b MEXAY MAJTOBEPOSITHBIMA M NPAKTUYECKU TOCTOBEPHBIMU COOBITUSMH B
puUpojie, OOIIECTBE U HAyKe.

epeBo. CBolCTBa AEPEBBEB: E€AMHCTBEHHOCTh IIYTH, CYIIECTBOBAHUE BUCAYEH
BEPILMHBI, CBS3b MEXKIY YWCIOM BEpIMH U 4ucioMm pédep. [IpaBuino ymHOKeHUS.
Pemenue 3ama4 ¢ momouisio rpagos.

[IpotuBomnomnoxkueie coObiTs. Juarpamma Diinepa. OObeIMHEHNE U NTEpECceUEHHUE
coObrTiii. HecoBmecTHbie coObiTus. Dopmyna clokeHHs BEpOSTHOCTEH. Y CIOBHas
BeposiTHOCTh.  [IpaBuno ymHoxenusi. He3aBucumbie coObiTus. [lpeacraBnenue
DKCIEPUMEHTAa B BHJE JepeBa. PelleHue 3a7a4 Ha HaxXOXACHUE BEPOSTHOCTEH C
MOMOIIIBIO JIEPEBa CIyYalHOrO SKCIEPUMEHTA, AuarpaMm Diliepa.

9 KJIACC

[IpencraBienrie JaHHBIX B BHUAE TaONUIl, AuarpaMmm, rpadMKoB, UHTEPIPETALUS
JTaHHBIX. YTeHHE U TOCTpOeHUE TabIuIl, AuarpaMm, rpauKoB 10 peaabHbIM JTaHHBIM.

[lepectanoBku u Qakropuan. CodeTaHus W UYUCIO COYETaHHWHA. TpPEyrojbHUK
[Tackains. Pemienue 3a1a4 ¢ UCHOJb30BaHUEM KOMOMHATOPUKH.

['eomerpudeckas BeposTHOCTh. CiydailHBI BBIOOp TOYKHM U3 (uUrypsl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 JYyTH OKPY>KHOCTH.

UcnbiTanune. Ycnex u Heynada. Cepusi ucnbITaHuil 10 mepBoro ycnexa. Cepust
ucneiTanuii bepaymm. BeposatHocTu coObITHIT B cepun ucnibiTaHuil beprym.

CnyvaiiHasi BEJIMYMHA M PACIpENEIICHUE BEPOSTHOCTEM. Maremartudeckoe
OoXugaHue u aucnepcud. [Ipumepbl MaTeMaTHYECKOrO0 OXUIAHUS KAK TEOPETUYECKOIrO
CpPEIIHETO 3HAYEHMS BEJIMYHUHBI. MaTeMaTHyecKoe OXKUIAHUE U JUCIIEPCHUS CIIyYaliHOU
BEJIMYMHBI «YUCJIO YCIIEXOB B CEPUU UCHBITAHUN bepHyimy.

[Tonsitue o 3akoHe O60mbIHX Yncen. 3meperne BepOITHOCTEHN C ITOMOIIBIO YacTOT.
Ponp u 3HaUeHME 3aKOHA OOJIBIITUX YKCETT B IPUPOJIE U OOIIIECTBE.
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IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIC pE3yJabTaTBl OCBOCHHS MPOTpPaMMbl Y4eOHOTO Kypca K KOHILY
oOydenwus B 7 Kjacce:

Yurate wuHPOpMAIMIO, TMPEACTABICHHYIO B Tabimumax, Ha Jguarpammax,
NPEJICTaBISTh JaHHBIE B BUJIE TA0JIUILl, CTPOUTDH AUArPaMMBbI (CTOJOUKOBBIE (CTOIOYATHIC)
Y KPYTr'OBbI€) [10 MacCHBaM 3HAUY€HUH.

OnuceIBaTh ¥ UHTEPIPETUPOBATH PEATILHBIE YHCIOBBIE TAHHBIE, IPECTABICHHBIC B
TabJInIax, Ha 1UarpaMMax, rpadukax.

Hcrnonb30BaTh UIsl ONMCAHUS JAHHBIX CTaTUCTUYECKHUE XApPAaKTEPUCTHUKU: CpEIHEE
apu(pMeTnYecKoe, MeInaHa, HanboJIbIIee U HAUMEHBIIEE 3HAYEHUS, pa3Max.

HmeTh npeacTaBieHue o cayyailHOW N3MEHYMBOCTU HAa IpUMeEpax 1eH, (PU3HUECKUX
BEJIMYMH, AHTPONIOMETPUYECKUX AAHHBIX, UMETh NPEJCTABICHUE O CTATHCTHUYECKOU
YCTOMYHUBOCTH.

[IpenMeTHBIE pe3yabTaThl OCBOSHUSI TMPOrpaMMbl y4eOHOro Kypca K KOHILY
oOyueHus B 8 Kiacce:

N3BnekaTh U npeoOpa3oBbIBaTh MH(OOPMAIIUIO, MPEICTABICHHYIO B BHJIC TaOJHII,
auarpamm, rpauKoB, IPeICTaBIsATh JaHHbIE B BUE Ta0JIUIl, [uarpaMm, rpauKoB.

OnuceIBaTh JaHHBIE C TIOMOIIBIO CTATUCTUYECKUX MOKA3aTEIEH: CPEAHUX 3HAUEHUI
1 Mep paccenBaHus (pa3Max, TUCIICPCHS M CTAaHAAPTHOE OTKIIOHCHHE).

Haxoauth 4acTOThl YMCIOBBIX 3HAYCHHH M YaCTOTHI COOBITHi, B TOM YHCJIE TIO
pe3yabTaTaM U3MEPCHHUN 1 HAOIIOACHHU.

Haxonutpe BEpOATHOCTH CIy4YaWHBIX COOBITU B OMNbBITAX, 3Hasg BEPOATHOCTHU
AJIEMEHTAPHBIX COOBITHI, B TOM YHUCJIE B OMBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH.

Hcnonb3oBaTh rpaduyeckrie MOJENU: JAEPEBO CIy4alHOrO AKCIEPUMEHTA,
JarpaMMmbl Ditiepa, 4uciaoBas npsimasi.

OnepupoBaTh NOHATUSMH: MHO>KECTBO, TTOJAMHOKECTBO, BBITIOJIHATH ONEpalii Hal
MHOXECTBaMU: OOBEIUHEHHUE, IEePEeCCUCHHE, MOMOJHECHHE, MEPEUUCIIATh JJIEMEHTHI
MHOECTB, IPUMEHSATh CBOMCTBA MHOYECTB.

Hcnonb3oBaThk rpaduueckoe MpeACTaBICHUE MHOKECTB U CBA3EH MEXITY HUMU JIJIs
OTMCAHMS TIPOIIECCOB U SIBJICHUH, B TOM YHUCJIE TIPY PEIICHUH 3a7a49 U3 IPYTUuX yueOHbIX
MPEIMETOB U KypCOB.

[IpenmeTHBIE pPE3yNBTaTBl OCBOCHHS MPOTPAMMBI YYEOHOTO Kypca K KOHILY
oOydenus B 9 kiacce:

N3BnekaTh ¥ mpeoOpa3oBbIBaTh MHPOPMALMIO, MPEICTABICHHYIO B DPa3IMYHbIX
UCTOYHHUKAX B BUJIE Ta0JIHII, TUarpaMM, rpaukoB, MPEACTABIATh JTaHHBIE B BUJIE Ta0JIHII,
auarpamm, rpa@ukos.
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Pemate 3amaum  oOpraHu3oBaHHbIM TIepeOOpPOM  BAapUAaHTOB, a Takke C
UCITI0JIb30BAaHUEM KOMOMHATOPHBIX MPABUIT U METOJIOB.

Hcnonb30BaTh ONUCATEIBHBIE XAPAKTEPUCTUKH 111 MACCHBOB YHCIIOBBIX TAHHBIX, B
TOM YHUCJIE CPEIHUE 3HAUCHUS U MEPhI pAaCCEUBAHUS.

HaxoauTh 4acTOThl 3HAYEHWI W YaCTOThl COOBITHUS, B TOM 4YHCIE TMOJb3YSICh
pe3ysbTaTaMy MPOBEAEHHBIX U3MEPEHHUN U HAOIIOICHUH.

HaxouTh BEpOSTHOCTH CIIy4ailHBIX COOBITHI B M3yYEHHBIX OIBITaX, B TOM YHUCJIE B
OTBITaX C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPHUSX UCIBITAHUU 0
MIEPBOIO YCIIEXa, B CEpUAX UCTIBITAHUN bepHyIun.

HNmMeTh npencTaBieHUE O CIyYalHOM BEJIMYMHE U O PACIIPEICIICHUN BEPOSITHOCTEM.

NmMeTs mpeacTtaBieHWe O 3aKOHE OOJBIIMX YHCENT Kak O IPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YHCET B
IpUPOIE U OOIIECTRBE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KUIIACC
HaumenoBanue paziena |KOIHIecTBo OcHOBHOE cOJIEpKaHue OcHOBHBIE BUJIbI ACSATEIBHOCTH 00YYAOITUXCS
(TemnbI) Kypca 4acoB
[IpeacTaBieHue TaHHBIX 7 OcBauBaTh €cNOCOOBI IPEACTABICHUS

[IpencraBieHue JaHHBIX B
tabnunax. [Ipaktuueckue
BBIYMCIICHHS 110 TAOJIUYHBIM
JNaHHBIM. V3BICUYEHME U
MHTEpHpeTalns TaOIMYHbIX
naHHbIX. [IpakTuueckas
pabota «Tabmuip.
['padprueckoe npeacraBieHue
JTaHHBIX B BUJI€ KPYTOBBIX,
CTOJIOUKOBBIX (CTOJIO0YATHIX)
nuarpaMmm. UrteHnue u
MIOCTPOEHUE AUATrPaMM.
[Tpumepsl gemorpapuyeckux
JUarpaMm.

[Ipaktrueckas pabora
«JlnarpaMmbD»

CTaTUCTUYECKUX JTAHHBIX U YUCIIOBBIX MAaCCUBOB C
MOMOILBIO TAOJIUI U IUArpamMM C UCIIOJIb30BaHUEM
aKTyaJIbHBIX U BaXXHBIX JAHHBIX (IeMOrpauueckue
JTAHHBIE, IPOU3BOCTBO MPOMBIIIJIEHHON U
CEJIbCKOXO3SIMCTBEHHON NPOAYKIUHU, OOIIECTBEHHBIE U
IPUPOJIHBIE SIBJICHUS).

N3yuyaTh MeTOABI pabOTHI C TAOJIUYHBIMU U
rpauuecKuMu IPeICTaBICHUSIMH TaHHBIX C IOMOIIIbIO
IU(POBBIX PECYPCOB B XOJI€ MPAKTUUECKUX padbOT

OnucaresibHas CTAaTUCTHUKA

Yucnossie Habopwl. CpeaHee
apu(pMETHIECKOE.
Menunana urcnoBoro Habopa.

OcBauBaTh NOHSATHUS: YUCIOBOU HaOOP, Mepa
LHEHTPaJIbHON TEHAEHIIUH (Mepa LIEHTPa), B TOM YHCIIe
cpenHee apupMeTHIecKoe, MeIMaHa.
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VY CcTOMYNBOCTh METUAHBI.
[IpakTudeckas padota
«Cpennue 3HaUCHUSY.
Haubonblee 1 HauMeHbIIIEE
3HAYEHUSI YUCIOBOTO HAOopa.
Pa3smax

OnuceIBaTh CTATUCTUYECKUE TaHHBIE C IOMOLIBIO
cpenHero apu(MeTHIecKoro u MeAnansl. Pemats
3a/1a4u.

H3yyarb cBOMCTBA CPEHUX, B TOM YUCIE C IOMOILIBIO
U POBBIX PECYPCOB, B X0 MPAKTUIECKUX PabOT.
OcBauBaTh NOHATHS: HAaNOOJIbIIIEE U HAMMEHbIICE
3HAYEHHS YUCIOBOTO MACCUBA, Pa3Max.

Pemarsb 3a5aum Ha BEIOOD crioco0a ONMCaHUs TaHHBIX
B COOTBETCTBUU C MPUPOJION JAHHBIX U LIEJIMH
UCCIICIOBAHHUS

CiyuaiiHass ”3BMEHYUBOCTh

Cny4aitHasg U3MEHUYUBOCTh
(mpumepsl). YactoTa 3HaueHU
B MaCCHBE JIaHHBIX.
I'pynnuposka. [ ucrorpaMmsl.
[Ipaktrueckas pabora
«Cny4aitHasi UBMEHYUBOCTHY

OcBauBaTh NOHATHA: YACTOTA 3HAYEHUIN B MAaCCHUBE
JAHHBIX, TPYIIIMPOBKA TaHHBIX, TUCTOTPAMMA.
CrponTh 1 aHAJIM3MPOBATH TMCTOTPAMMBI,
NoAOMPATH MOAXOIAIINN IIAr TPYIITUPOBKHU.
OcBauBaTthb rpaduuecKkue npeCcTaBIeHUs Pa3HbIX
BUJIOB CIIy4allHOM U3MEHYUBOCTH, B TOM YHUCIIE C
MOMOILBIO IIU(PPOBBIX PECYPCOB, B X0/1€ MPAKTUYECKOU
paboTHI

Brenenue B Teopuro rpadon

['pad, Bepmna, pedpo.
IIpencraBinenue 3ama4u ¢
noMoIisko rpada. CrerneHpb
(BaJIECHTHOCTb) BEPIIMHBI.
Yucino p€dep u cymmapHas
CTeneHb BepuH. Llens u

OcBauBathb nousaTHs: rpad, Bepumna rpada, pedpo
rpada, creneHb (BaIGHTHOCTh BEPILUHBI), LIETIb U UKIL.
OcBauBaTh NOHATHSL: TTyTh B rpade, SAHIEPOB MyTh,
o0xon rpada, opueHTHPOBaHHBIN Tpad.

PemiaTh 3a1a4M Ha MOMCK CyMMBI CTENIEHEN BEPIIHUH
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k. [IyTs B rpade.
[IpencraBieHue o CBI3HOCTU
rpada. O6xon rpada (3inepon
nyTh). [IpeacraBienue oo
OpPUEHTHUPOBAHHBIX Tpadax

rpacda, Ha mouck o0xoja rpada, Ha MOUCK MyTeil B
OpPUEHTHPOBAHHBIX rpadax.

OcBauBaTh c1oco0bI NPEACTAaBICHNUS 331a4 U3 Kypca
ayreoppl, FEOMETPUN, TEOPUH BEPOSITHOCTEM, JPYTUX
MPEAMETOB € MOMOIIBIO rpaoB (KapThl, CXEMBI,
AIEKTPUUYECKUE 1eNH, (PYHKIIMOHATBHBIE COOTBETCTBHUS)
Ha IpUMepax

BepoATHOCTB M 4acToTa
CIIy4aiiHOTO COOBITHS

City4ailHblil ONBIT U
CIIy4yaiiHO€ COOBITHE.
BepoATtHOCTh 1 yacToTa
coObITHsi. Poib
MaJIOBEPOSITHBIX U
MPAKTUYECKU TOCTOBEPHBIX
COOBITHI B IPUPOJIC U B
oOmectBe. MoneTa u
UrpajibHasi KOCTb B TEOPUH
BeposiTHOCTEN. [IpakTnueckas
paboTta «HacToTa BbIIaCHUS
opJia»

OcBauBaTh NOHATHUSA: CIIy4YalHBIN ONBIT U CIIy4allHOE
cOOBITHE, MAJIOBEPOSITHOE U MTPAKTUYECKU JJOCTOBEPHOE
coObITHE.

N3yuyaTh 3HaUMMOCTbh MAJIOBEPOSITHBIX COOBITHIA B
pHUpoJie U OOIIECTBE HAa BaXKHBIX IPUMEPaAx (aBapuH,
HECUYACTHBIE CITy4au, 3al11Ta IEPCOHATIBHON
uH(popmauu, nepeaava J1aHHbIX).

N3yyaThb poJib KIIACCUYECKUX BEPOATHOCTHBIX MOJEIIEH
(MoHeTa, urpajibHasi KOCTh) B TEOPUU BEPOSTHOCTEH.
HaouoaaTh U U3y4aTh 4acTOTY COOBITHI B TIPOCTHIX
HKCIIEPUMEHTAX, B TOM YHUCJIE C TOMOIIBIO IIUPPOBBIX
pPECYpPCOB, B X0O/I€ TPAKTUUECKON pabOThI

O06o061IEeHNE,
cUCTeMaTH3alysl 3HaHUH!

IIpencraBneHune NaHHBIX.
OmnucarenbHast CTATUCTHKA.
BeposTHOCTS CitydaiiHOTO
COOBITHS

IMoBTOpPSATH M3y4YeHHOE U BHICTPAMBATH CHCTEMY
3HaHUMU.

Pemath 3a1auu Ha IPEICTABICHUE U OMHUCAHUE
JAHHBIX C MTOMOIIBIO0 U3YUYEHHBIX XapaKTEPUCTHK.
OO0cy:k1aTh pUMeEPbI CIIYYaHBIX COOBITHIA,
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MaJIOBEPOSATHBIX U MPAKTUYECKH JIOCTOBEPHBIX
CIIy4ailHBIX COOBITUH, UX POJIU B IPUPOJIE U KU3HU
YeJioBeKa

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

34
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8 KVIACC

HanmenoBanwue paznena [KomngecTBo OcHoBHOE cojiepKaHue OcHOBHBIE BUBI ACATEIHPHOCTA 00YUIAIONITUXCS
(TemnbI) Kypca 4acoB
[loBTOpEeHme Kypca 7 Kiacca 4 [IpencraBnenue TaHHBIX. IToBTOPATH H3y4eHHOE U BHICTPAMBATH CHCTEMY

OnucarenbHasi CTAaTUCTHKA.
Crnyuaiinast U3BMEHYUBOCTb.
Cpennue uncioBoro Habopa.
Cnydaitnbie cOOBITHS.
BeposiTHOCTH 1 4aCTOTHI.
Kiraccuueckne moenu Teopun
BEPOSITHOCTEH: MOHETA U
urpangbHas KOCTb

3HAHUMU.

PemiaThb 3aga4m Ha IPEACTABICHNUE U OIMCAHUE
JTaHHBIX C IOMOIIBIO U3YUYECHHBIX XaPAKTEPUCTHK.
Pemiate 3aga4u Ha IpeACTaBICHNUE TPYIIIUPOBAHHBIX
JTAaHHBIX W OMIMCAHUE CITyYaHOM N3MEHYMBOCTH.
Pemiats 3agauu Ha onpeaeieHrUe YacTOThI CIIyYalHbIX
COOBITHI, 00CYKI€HUE TPUMEPOB CIy4alHbIX
COOBITHIA, MAJIOBEPOSITHBIX U MPAKTUYECKU
JIOCTOBEPHBIX CITy4YalHbIX COOBITUMN, UX POJIU B
MIPUPOJE U KU3HU YEIIOBEKA

OnucaresibHasg CTaTUCTHKA.
PaccenBanne TaHHBIX

Otkionenus. Jlucnepcus
YUCJIOBOTO Habopa.
CranaapTHOE OTKIIOHEHHE
JHCJIOBOTO Habopa.
Jlnarpammebl pacceuBaHus

OcBauBaTh NOHATHS: AUCIICPCHUA U CTAHAAPTHOC
OTKJIOHCHHUC, UCIIOJIb30BATh 3THU XaPAKTCPUCTUKHU OJIA
OIIMCaHUs paCCCUBAHUA NaHHBIX.

BLII[BI/IFaTb TUNoTe3hI 00 OTCYTCTBHUH WJIM HAJIMIUU
CBA3H 110 AarpaMmam paCCCrBaHMs.

CTpOI/ITI) AuarpaMmbl paCCCUBAHUS 10 UMCIOIIUMCS
JaHHBIM, B TOM YHCJIC C ITIOMOIIBIO KOMIIBIOTEpA
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MHuoxecTBa

MHOXECTBO, MNOAMHOKECTBO.
Onepanuu HaJg MHOKECTBAMU:
oObeIMHEHUE, TIepeceUeHue,
JIOTIOJTHEHHE.

CoiicTBa  omepauuid  Hajx
MHOXECTBaMH:
MIEPEMECTUTEIBHOE,
COYEeTaTEeIIbHOE,
pacnpeaenuTenbHOE,
BKJIFOUCHHUSI.

['paduyeckoe mpeacTaBICHHE
MHOKECTB

OcBanBaTh NOHATHS: MHOXKECTBO, DJICMEHT
MHO’KECTBa, TOJJMHOKECTBO.

BbInoiHATH onepanum HaJl MHOKECTBAMMU:
oObeIMHEHNUE, IepeceueHne, J0MOJTHEHHE.
Hcnonb30BaTh CBOICTBA: IEPEMECTUTENBHOE,
coueTaTeIbHOE, PACIPeIeIUTEIbHOE, BKIIOYEHUS.
Hcnoan3oBath rpaduyeckoe npeicTaBlieHue
MHOKECTB TIPHU OMMCAHUU PEATBHBIX MPOIECCOB U
SIBJICHUM, TIPU PEILICHUU 33]1a4 U3 APYTUX y4eOHbIX
MPEIMETOB U KYPCOB

BeposaTHOCTH CIly4aliHOTO
COOBITHSA

DnemMeHTapHbIe COOBITHS.
Cnydaitnbie cOOBITHS.
biaronpustcTByronme
AJIEMEHTapHbBIE COOBITHSI.
BepostHOCTH COOBITHIA.
OneITEl ¢ PaBHOBO3MOKHBIMHU
AJIIEMCHTAPHBIMUA ~ COOBITHUSIMH.
Cnyualinbiii BEIOOD.
[IpakTrueckas paborta
«OnBITHI

C pPaBHOBO3MO>KHBIMU

OcBauBaTh MOHSATHSI: DJICMECHTAPHOE COOBITHE,
CIIy4yailHO€ COOBITHE KaK COBOKYITHOCTb
0JIarONpUSATCTBYIOIIUX 2JIEMEHTAPHBIX COOBITHI,
PABHOBO3MOXKHBIC DJIECMEHTAPHBIC COOBITHSI.
Pemarh 3aga4u Ha BEIYMCIICHUE BEPOSATHOCTEN

COOBITHI MO BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITUI

CJIy4alHOTO OIIBITA.
Pemarb 3ag1a4u Ha BEIYMCIIEHUE BEPOATHOCTEN
COOBITHH B OIBITaX C PABHOBO3MOXKHBIMH

9JICMCHTApPHbIMHA CO6BITI/I$IMI/I, B TOM 4YHCJIC C IOMOIIIBIO

KOMIIBIOTEPA.
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AJIEMEHTAPHBIMU COOBITUSIMI

IIpoBoaAUTH U M3y4YaTh ONBITHI

C PaBHOBO3MOKHBIMH 3JI€MEHTAPHBIMU COOBITUSMH (C
MCITOJIb30BAHUEM MOHET, UTPAIbHBIX KOCTEH, IPYTUX
Mojielielt) B X0/1e TPaKTUYECKON paboTh

Brenenue B Teopuro rpadgoB

Hepeso. CBoiicTBa nepeBa:
€IMHCTBEHHOCTH MYTH,
CYIIECTBOBAHUE BUCIYECH
BEPIINHBI, CBA3b MEXKIY YHCIOM
BEPIIMH U YUCIIOM PEDeEp.
[IpaBuI0 YMHOXKEHUS

OcBauBaTh NOHATHA: JIEPEBO Kak rpad O6e3 1nukia,
BHCsYas BepiinHa (JIUCT), BETBb JIepeBa, MyTh B JIEPEBE,
JMaMeTp JiepeBa.

HN3yuarthb cBOMCTBA AEpeEBa: CYNIECTBOBAHUE BUCYECH
BEPILUHBI, €AUHCTBEHHOCTh ITyTH MEXY IBYMS
BEPIIMHAMMU, CBA3b MEXK/y YHCIIOM BEPIIHUH U YHACIOM
péoep.

Pemiats 3aga4m Ha MOMCK U MIEPEYHCIICHUE ITyTEWU B
JiepeBe, ONpEAeIICHUE YUCia BEPIIMH WK pEOeEp B
JiepeBe, 00X0/1 OMHAPHOTO JIepeBa, B TOM YHCIIE C
MIPUMEHEHUEM MTPABUJIa YMHOXKEHUS

CrnyqaitHbie COOBITHS

[IpoTBOMONI0KHOE COOBITHE.
Jnarpamma Diinepa.

OO0beuHeHne U epeceueHue
coObITiii. HecoBmecTHbBIC
coObITUsI. DOpMYyJIa CIOKEHUS
BeposTHOCTEN. [IpaBuiio
YMHOEHUS BEPOSITHOCTEMN.
Y Cl1OBHAsi BEPOSATHOCTb.
HezaBucumeie

OcBauBaTh NOHATHS: B3AUMHO TPOTUBOMOJIOKHBIE
COOBITHUSI, OTIEpAllUU HAJl COOBITUSIMUA, OOBEAMHEHNE U
nepecevueHne coobIThi, Auarpamma ditnepa (Dinepa—
Benna), coBMeCcTHbBIE 1 HECOBMECTHBIEC COOBITHSI.
N3yyaTts TeopeMbl O BEPOSITHOCTH OOBEIUHEHUS ABYX
coObITHH ((POPMYIIBI CITOKEHUS BEPOSTHOCTEH).
Pemarts 3agaum, B TOM 4KMCJI€ TEKCTOBBIC 3a/1a4M HA
ornpeJeeHre BEPOATHOCTEN O0ObEAMHEHUS U
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coobiTus. [Ipencrasiaenue
CIIy4aliHOTO PKCIIEpUMEHTa B
BUJIC JIepeBa

repeceueHusi COOBITUI ¢ TTOMOIIBIO YUCIIOBOM TIPSMOM,
auarpaMm Diepa, GOpMYJIIbI CIIOKCHHUS
BEPOSTHOCTEM.

OcBauBaTh NOHSATHUS: IPABUIIO YMHOKECHHUS
BEPOSTHOCTEM, YCIOBHAS BEPOATHOCTh, HE3aBUCHUMBIC
COOBITHS IEPEBO CIIYyYalHOTO OIIBITA.

N3yuarts cBolcTBa (ONIpEACICHUS) HE3aBUCUMBIX
COOBITUH.

Pemarts 3agaum Ha onpeeieHUE U UCIIOIb30BAHUE
HE3aBUCUMBIX COOBITHIA.

Pemats 3aga4m Ha OMCK BEPOSITHOCTEN, B TOM YHUCIIE
YCJIOBHBIX, C UCTIOJIb30BAaHUEM JIepEBa CIIy4alHOTO
ombITa

O06o06menue,
cucTeMaTH3alus 3HaHUI

IIpencraBneHue TaHHBIX.
OnucarenbHas CTaTUCTHKA.
['padwl. BepositHOCTH
CITy4aiHOTO COOBITHSI.
DN1eMEHTbl KOMOMHATOPUKH

IToBTOPATH U3yUEHHOE U BHICTPAUBATH CHCTEMY
3HAHUMU.

Pemarhb 3a5aum Ha pe/ICTaBICHUE U ONKUCAHUE
JTAHHBIX C TTOMOIIBIO0 U3YUYEHHBIX XapaKTePUCTHK.
PemaTh 3apaum c npuMeHeHrem rpagos.

Pemathb 3a1aun Ha HaX0X/I€HNUE BEPOSATHOCTU
CIIy9aifHOTO COOBITHS TIO BEPOSTHOCTSIM dJIEMEHTAPHBIX
COOBITHH, B TOM YHCJIE B OIBITAX C PABHOBO3MOKHBIMU
DJIEMEHTapHBIMU COOBITHSAMU. PemaTh 3aga4yu Ha
HAXO0XJICHNE BEPOATHOCTEH O0BEAMHEHUS 1
nepeceyeHus COObITHI, B TOM YHCII€ HE3aBUCUMBIX, C
UCTIOJIb30BaHUEM Ipa)UIECKHX MPEACTABICHUN U
JIepeBa CIy4anHOro OIbITa.
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Pemarsb 3a5aum Ha nepevncieHne KOMOMHALIUN
(4ncna nepecTaHoOBOK, YMCIIA COYETaHUM), Ha
HaXO0X/IEHUE BEPOATHOCTEN COOBITUN C IPUMEHEHUEM
KOMOMHATOPHUKH, B TOM YHCJIE C UCIIOIB30BAHUEM
TpeyroapHuka Ilackans

OBLIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

34
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9 KVIACC

OmnucarepbHas CTaTUCTUKA.

OHGpaI_[I/II/I Hal COOBITHSIMH.

HezaBucuMocTs COOBITHI

HaumeHoBauue pasiena [KOIMYECTBO OCHOBHOE cofepKaHue OCHOBHBIE BUIBI IE€ATEIBHOCTH 00y4YaIONINXCS
(TemnI) Kypca 4acoB
[loBTOpEeHue Kypca 8 kiacca 4 [IpencraBneHue JaHHBIX.

IIoBTOPATH N3YYEHHOE U BBICTPAMBATH CUCTEMY
3HAHUM.

PemiaThb 3aga4m Ha IPEACTABIEHNUE U OIMCAHUE
JTAHHBIX.

Pemiathb 3aga4m Ha HAXO0XKIACHUE BEPOSATHOCTEN
0OBEMHEHUS U IEPECEUEHHUSI COOBITUIA, B TOM YHCIIE
HE3aBUCUMBIX, C UCIIOJIb30BaHUEM TpadUuECKUX
IIPEACTABICHUN U IEpEBa CIIy4YalHOIO OIBITA.
PemaTtsb 3agaum Ha niepeyncaeHre KOMOMHAITUN
(unucna mepecTaHOBOK, YUCIIa COYETaHu ), Ha
Hax0JICHUE BEPOSTHOCTEN COOBITHI C TPUMEHEHUEM
KOMOWHATOPUKH, B TOM YHUCJIE C UCTIOIH30BAHUEM
TpeyroapHuka Ilackans

DneMEeHThl KOMOMHATOPUKU

ITepecranoBku. @axropuain.

CoueraHus ¥ 4HUCIIO
coueTaHui. TpeyroJbHUK
ITackains. IlpakTuueckas
paboTta «Beruncienue
BEPOSITHOCTEH C
UCIIOJIb30BAaHUEM

OcBauBaTh NOHATHA: KOMOMHATOPHOE MPABUIIO
YMHOKEHHS, YOS I0UeHHas apa, Tporka 00ObEKTOB,
nepecTaHoBKa, GakTopuai Yucia, COueTaHue, YUCIIO
COYETaHMM, TpeyrojabHUkK [lackans.

Pemiars 3aga4m Ha nepeynCIeHre yIOPSIOYEHHbBIX
nap, TpOoeK, IEPEUHUCIICHUE IIEPECTAHOBOK U COYETAHUM
JJIEMEHTOB Pa3JIMYHBIX MHOXKECTB.
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KOMOMHATOPHBIX (QYHKITUH
DJICKTPOHHBIX TAOJIUID)

Pemiars 3a1a4m Ha IPUMEHEHUE YUCIIA COYECTAHUM B
anredpe (cokpaméHHoe yMHOKeHue, OnHoM HpioToHa).
Pematb, npuMeHsisi KOMOMHATOPHKY, 33]1a4H HA
BBIYMCIICHHE BEPOSATHOCTEM, B TOM YHUCJIE C TOMOILBIO
ANIEKTPOHHBIX TA0IHI] B XOA€ MPAKTUYECKOU pabOThI

[" eomeTpuueckas
BEPOSATHOCTD

I eomeTprueckas
BEPOATHOCTh. CIydalHbIN
BBIOOp TOYKH U3 (PUTYPHI HA
IJIOCKOCTH, U3 OTPE3KA, U3
YT OKPY’KHOCTH

OcBanBaTh MOHATHE TEOMETPUUECKON BEPOSATHOCTH.
PemiaThb 3aga4m Ha HAX0XKACHUE BEPOSTHOCTEH B
OTBITAX, MPEJACTABUMBIX KaK BHIOOpP TOUEK U3
MHOT'OYTOJIbHUKA, Kpyra, OTpe3Ka WiIH T1yT1
OKPYXHOCTH, YACJIIOBOTO MPOMEKYTKA

Hcnbeitanus bepnyinu

UcnbiTanue. Ycnex u Hey1aya.

Cepus ucnpITaHUM 1O EPBOTO
ycnexa. crnibiranus
bepuymnu. BepositHocTn
COOBITHI B CEpUM UCTIBITAHUI
bepnymum. [Ipaktuueckas
pabora «/cnprranus
bepnynnn»

OcBauBaTh NOHATHSA UCIIBITAHUE, FJIEMEHTAPHOE
COOBITHE B UCTIBITAHUHU (YCTIEX U HEy/Aaua), Cepus
UCIIBITAaHUM, HACTYIUICHHUE TEPBOTO ycrexa (Heyaaun),
cepus ucnbITaHui bepHyuin.

Pemarh 3aga4u Ha HAXO0XKJCHUE BEPOSATHOCTEHN
COOBITHI B CEpUM UCTIBITAHUH 10 TIEPBOTO YCIieXa, B
TOM YHCJIE C TPUMEHEHUEM (HOPMYJITBI CYMMBI
r€OMETPUYECKOU MPOTrPECCHM.

Pemarh 3aga4u Ha HAXO0XKJCHUE BEPOSATHOCTEHN
AJIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHHMA
bepnyium, Ha HaX0XKAECHUE BEPOATHOCTH
ONPENEIEHHOIO YHCIIA YCIIEX0B B CEPUU UCTIBITAHUMN
bepnymm.

N3yuyaTh B X0[1€ MPAKTH4YECKOH padoThI,
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B TOM YHCJI€ C TTOMOIIBIO0 IUPPOBBIX PECYPCOB,
CBOMCTBa BEPOSITHOCTU B CEpUU UCTIBITaHUN bepHymu

CrnydaitHas BeIM4YMHA

CnyuaiiHasi BeJIMUMHA U

pacnpeienieHue BEPOSITHOCTEM.

MartemMaTudeckoe OKUJIaHNuE U
JACTIEPCUS CITyHaHOMN
BEJIMYUHBEL. [Ipumepsl
MaTEeMaTUIECKOT0 OXKHIaHUS
KaK TEOPETUYECKOT0 CPEIHETO
3HAQYCHUS BEITUUHNHBEI.
[TonsiTre 0 3aK0HE OOIBIINX
yucel. 3mepenue
BEPOSITHOCTEN C TOMOUIBIO
yacToT. [I[ppMeHeHnne 3akoHa
OOJIBIINX YHUCET

OCBOUTH NOHATHA: CIIy4alHAsI BEIUYMHA, 3HAYCHUE
CIIy4YallHOW BEJIMYMHBI, PACIIPEICIICHUE BEPOSATHOCTEN.
N3yuyaTh 1 00Cy:RIaTH IPUMEPBI TUCKPETHBIX U
HENPEPBIBHBIX CIyYallHBIX BEJIUYUH (POCT, BEC
YEJI0BEKA, YUCICHHOCTh HACEJICHUA, APYrue
VU3MEHYUBbIC BEJIMYUHBI, PACCMATPUBABILIUECS B Kypce
CTaTUCTHKH), MOJIEIBHBIX CIy4YalHbIX BEJINYMH,
CBSI3aHHBIX CO CITy4allHBIMU ONbITaMu (OpocaHue
MOHETBI, UTPATTLHON KOCTH, CO CIIy4ailHbIM BIOOPOM U
T. IL.).

OcBauBaTh NOHATHUS: MATEMATHYECKOE OKUIAHUE
CIIy4ailHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEAHEE
3HAYEHHE, TUCIIEPCUS CITyYaTHOM BEJIMYMHBI KaK
aHaJIor IUCIEPCUU YUCIOBOTO Habopa.

Pemiarb 3a1a4M Ha BBIYMCIICHHE MATEMATUYECKOTO
0KUJAHUS U JUCTIEPCUU JUCKPETHOU CIIy4YaliHON
BEJINYMHBI 110 33JaHHOMY PacCIIPENEIIEHUI0, B TOM
YUCJIE 3a]1a4, CBS3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESIMU.

3HAKOMHUTBCSA C MATEMATUYECKUM OKUIAHUEM H
JUACTIEPCUEN HEKOTOPBIX PACIIPEACIICHUH, B TOM YHCIIE
pacnpeneneHus CIly4aiHON BEJIMYUHBI «YHUCIIO0
YCIIEXOB» B CEpUM UCIIBITAaHUN bepHyIuin.
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M3yuyaTh yacTOTy COOBITHS B TOBTOPSIOIIMXCS
CIIy4alHBIX ONBITAX KaK CIy4alHYIO BEJINYHHY.
3HAKOMHUTBCS C 3aKOHOM 0OJIbIINX uncen (B popme
bepuynn): mpu 00JIBIIOM YKCII€ ONBITOB YaCTOTA
COOBITHS OJIM3KA K €r0 BEPOSTHOCTH.

PemaTe 3agaum Ha U3MEpPEHUE BEPOSITHOCTEN €
MOMOIIIBIO 4acTOT. O0CY:KIATh POJIb 3aKOHA OOJIBIITUX
qrcesl B 0O0OCHOBAaHUHU YaCTOTHOI'O METOJ1a U3MEPEHUS
BEPOSTHOCTEN.

OO0cyxaaTh 3aKOH OOJIBILIMX YHUCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMYUBOCTU B U3MEHYMBBIX
ABJICHUSIX, POJIb 3aKOHA OOJIBIIUX YHCEII B IPUPOJE U B
’KU3HU YEeJIOBEKa

O00011IeHNEe, KOHTPOJIb 10 [IpencraBicHue JaHHBIX. IMoBTOPATH M3yYEeHHOE U BHICTPAUBATH CHCTEMY
OnucarenbHas CTATHCTHKA, SHAHWIL
BeposTHOCTH CilydaitHOTO PemiaThb 3aga4m Ha IPEACTABIEHNUE U OTMCAHUE
COOBITHS. DIEMEHTHI JaHHBIX.

KoMOuHaTopuku. CiayyaiiHble
BEJINYMHBI U PaCIpeAcIICHUS

Pematp 3agaum Ha HaX0KIECHUE BEPOSTHOCTEN
COOBITH, B TOM YHUCJIE B OMBITaX C PABHOBO3MOXKHBIMU
AJIEMEHTaPHBIMU COOBITUSMU, BEPOSATHOCTEN
0OBEIMHEHUS U TIEPEeCEUCHUsI COOBITHIH, BEHIYUCISATh
BEPOSITHOCTHU B OIBITAX C CEPUAMHU CIIyHANHBIX
VCTIBITAaHUN

OBLIEE KOJIMYECTBO 34
YACOB I10
[TPOI'PAMME
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