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Pabouas mporpamma no yueGHOMY mpeameTy «Marematnka» (0a30BbIil YPOBEHbD)
(mpeametHas obnacte «Marematuka W uH(pOpMaTHKa») (Hajgee COOTBETCTBEHHO —
nporpaMma IO MaTeéMaTHUKe, MaTeMaThKa) pa3paboTaHa Ha ocHoBe {DenepalibHOM
pabouyeii mporpaMMmbl 10 ydyeOHOMY mpeameTy»MaTemMaThka» W BKIIOYAET
MOSICHUTENBHYIO 3alUCKy, COJEp)KaHHE OOy4YEeHUs, IUIAHHUPYEMBIE pEe3yJbTaThl
OCBOEHHSI MPOrpaMMBbI 10 MATEMATUKE, TEMATHYECKOE IIJIAHUPOBAHHUE.

INOACHUTEJIBHAS 3AIIMCKA

[IporpammMa mo Marematuke s oOydarommxcs 5-9 KiaccoB paspaboTaHa
Ha ocHoBe PI'OC OOO. B nporpamme Mo MareMaTUKE YUYTEHbI WJIEU U MOJOXKEHUS
Konnenmuu pa3zsutus MaTemaTuueckoro oopasosanus B Poccuiickoit denepanuu.

[IpeameToM MaTeMaTHKH SBISIOTCS (PYyHIAMEHTAJIbHBIE CTPYKTYpPbI HAILIErO MUPA —
IPOCTPAHCTBEHHbIE (OPMBI M KOJIMYECTBEHHbIE OTHOLIEHUS (OT NPOCTEUIINX,
YCBAaMBAEMbIX B HEMOCPEJICTBEHHOM OIIBITE, 10 JAOCTATOYHO CIIOKHBIX, HEOOXOJMMBIX
JUTSL Pa3BUTHS HAYYHBIX U MPUKIAIHBIX Hiel). MaTemaTudyeckre 3HaHUsI 00€CTIeYnBAIOT
NOHMMAHUE NPHUHIMIIOB YCTPOMCTBA M MCIOJb30BAaHUS COBPEMEHHOW TEXHUKH,
BOCIIPUATHE W HWHTEPIPETALHI0 COLMAIBHOM, JKOHOMHYECKOW, MOJIUTHYECKON
uH(popMaIUy, JAaOT BO3MOKHOCThH BBIINOJHATH PACYETBI U COCTABISATH aJTOPUTMBI,
HAXOJUTh U IPUMEHSATH (POPMYJIbI, BIAJAETh MIPAKTUYECKUMH IPUEMAMHU IT'€OMETPUUECKUX
U3MEPEHUI M MOCTPOEHUM, YUTaTh MHPOpPMALIMIO, MPEICTABICHHYIO B BHUJE TaOJIHII,
quarpaMM M TIpa@uUKOB, JKUTb B YCJOBHUSIX HEOINPEACIEHHOCTH M IOHUMATh
BEPOSITHOCTHBIN XapaKTep CIyYalHbIX COOBITUH.

N3yuenne marematuku (GopMupyeT y oOydaromMxcsd MaTeMaTU4YEeCKUH CTUIIb
MBIIUIECHUS, TPOSIBIISIIOLUIUICS B ONPEIeTIEHHBIX YMCTBEHHBIX HaBblKax. O0yyaromuecs
OCBAMBAIOT TaKWE NPUEMBI U METOJbl MBIIUJICHUS, KaK HWHAYKIUS W JETYKIIHS,
000011I€HHE Y KOHKpETHU3alusl, aHAJIM3 U CUHTE3, KJacCU(UKaIUs U CUCTeMaTh3alus,
abctparupoBanue ¥ aHanorusi. OObEKThl MATEMATUYECKUX YMO3aKIIIOUEHHM, MpaBUIIa KX
KOHCTPYUPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHM, CIOCOOCTBYIOT
BbIpaOOTKE yMEHUsI (POpPMYyJIHpPOBATH, OOOCHOBBIBATH U JIOKA3BIBATH CYXKACHUS, TEM
CaMbIM PAa3BUBAIOT JOTMYECKOE MbllieHne. M3yueHue MareMaTuku oOecreurBaeT
(dbopMHpOBaHKE AITOPUTMUYECKOW KOMIIOHEHTHI MBIIIJIEHUS U BOCIIUTAHUE YMEHHM
NENUCTBOBaTh 1O 3aJlaHHBIM  QJFOPUTMaM, COBEpPUICHCTBOBATh  M3BECTHBIE WU
KOHCTPYHUPOBATh HOBBbIE. B mpoiiecce penienus 3a1a4 — OCHOBOW yueOHOM JeATeTbHOCTH
Ha YPOKax MaT€MaTUKH — pa3BUBAIOTCS TBOPUECKAs U MMPUKJIAAHAS CTOPOHBI MBILIUICHHUS.
OOyuenne matemaTtuke Aa€T BO3MOKHOCTb Pa3BUBATh Y OOyUaIOLIUXCS TOYHYIO,
parMoHAIBHYI0 U WHPOPMATUBHYIO peYb, YMEHUE OTOMPATh HAMOOJIEe MOIXOSAIINE
A3BIKOBBIC, CHMBOJIMYECKUE, Tpauueckue CpeacTBa JUIsl BBIPAXKEHUS CYXIECHUH U
HAIJISTHOTO X IPECTaBICHUS.

[Ipy u3yyeHUM MaTEeMaTHKH OCYILECTBISETCS OO0Ilee 3HAKOMCTBO C METOJIaMHU
MO3HAHUA JIEUCTBUTEIBLHOCTH, MPEACTABICHUSIMU O MPEIMETE U METOAAaX MAaTEMATHUKH,
UX OTJIMYMU OT METOJIOB IPYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
NPUMEHEHUSI MAaTEMAaTUKH JIJIsl PEIICHUs] HAYYHBIX U MPUKIQIHBIX 33/1a4.



[IpuoputeTHbIMH LEASIMU OOy4YeHHs MaTeMaTuke B 5—9 Kiaccax SBISIOTCS:
dbopMHpOBaHKE IEHTPAJIBHBIX MATEeMaTHYECKUX TMOHSITHHM (YHCIIO, BEIUYMHA,
reoMeTpuyeckas ¢Gurypa, HepeMeHHas, BEpOSITHOCTb, (DYHKITHS), OO0ECIeYMBAIOIINX
IPEEMCTBEHHOCTH U MEPCIIEKTUBHOCTh MaTEMaTHUECKOTO 00Pa30BaHMsI 00yJarOIINXCS;

MO/ABEACHUE OOYyYarONIMXCsl Ha JOCTYIIHOM [UJIi HHUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTeMaTUKU U OKPY>KAIOIIET0 MUpPA, MOHUMAaHWE MAaTEMaTUKH KaK 4acTH
o0IIei KyJIbTYpHl YEJIOBEUECTBA;

pPa3BUTHE MHTEIUICKTYaIbHBIX W TBOPYECKHX CIOCOOHOCTEH OOydarommxcs,
MO3HABATEJIbHOM aKTUBHOCTH, MCCIIEIOBATENbCKUX YMEHUN, KPUTUYHOCTH MBIIIJICHUS,
MHTEpeca K U3YYCHUI0 MaTeMAaTHUKHU;

dbopmupoBaHre (PYHKIIMOHATBHON MaTEMaTHYECKOM TPAMOTHOCTH: YMEHHUS
pacrno3HaBaTh MPOSBICHUS MATEMAaTUYECKUX OHATUNA, OOBEKTOB U 3aKOHOMEPHOCTEH B
peanbHbIX JKU3HEHHBIX CHUTyallUsAX W NPU H3YYCHUU APYTUX YUYEOHBIX MPEIMETOB,
IpPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (opMynHpoBaTh HX Ha SA3bIKE
MaTeMaTUKM M CO3JaBaTh MAaTE€MAaTUYECKHE MOJEIN, MPUMEHITh OCBOCHHBIN
MaTeMaTU4YeCKUi ammapaTr Juisi pElIeHHs PaKTUKO-OPUEHTUPOBAHHBIX — 3aj1ad,
WHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHbBIEC PE3YIIbTATHI.

OcHOBHBIE TUHUH COICPKAHUS TPOTPaMMBI 10 MaTeMaTHKe B 5—9 kiaccax: «Hucma
U BBIUMCICHUS», «Anredpa» («AnreOpandeckue BBIPOKEHUSDY, «YpaBHEHUS U
HEpaBEHCTBA), « DyHKIMMN», «I'eoMeTpus» («I'eomeTpuyueckne GUrypsl 1 ©X CBOMCTBaY,
«3MepeHue TeOMETPUYECKUX BEIUYHMH»), «BeposSTHOCTh M craTtucTtukay. [laHHbIE
JUHUM Pa3BUBAIOTCS MapajlielbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOM JIOTHKOIMA,
OJIHaKO HE HE3aBUCUMO OJIHA OT JPYIOii, & B TECHOM KOHTAKTE€ U B3aUMOJICHCTBHH.

Copep:xaHue mporpaMMbl IO MaTeMaTuKe, paclpeaenéHHOe M0 TogaM 00y4YeHus,
CTPYKTYPUPOBAHO TakuM 0O0pa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHLUNHAIBHBIM
BonpocaM  oOydaroniuecss  OOpallaJuch  HEOJHOKPATHO,  YTOOBI  OBJIAJICHUE
MaTeMaTUYECKUMU TOHATHUSIMU M HaBBIKAMH OCYIIECTBIISUIOCH MOCJIEAOBATEIbHO U
MOCTYINATEIbHO, C COONIOACHUEM MpPHUHIMIA NPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIMCh B OOIIYI0 CHCTEMY MaTeMaTHYECKHX TMpPEACTaBICHUI 00ydaromuxcs,
paciupsis ¥ yriayOssis e€, 00pasysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO martemaTuka sIBIsSE€TCS 00s13aTEIbHBIM Y4eOHBIM
npeIMeTOM Ha YpOBHE OCHOBHOTO oOuiero oOpazoBanus. B 5-9 kiaccax maremaTnka
TPaJIUIIMOHHO U3yYaeTCs B paMKax CJICAYIOIIMX yueOHbIX KYPCOB: B 5—6 Kijlaccax — Kypca
«Marematukay, B /-9 kimaccax — KypcoB «Anredpay (BKIrOYas 2JIEMEHThl CTATUCTUKU U
Teopuu BeposATHocTer) u «l'eomerpus». IIporpammoit 1Mo MaremMaTHKE BBOJIUTCS
CaMOCTOSITENIbHBIN yueOHBIN Kypc «BeposATHOCTb U CTATUCTHKAY.

OO0mee 4KCIIO 4acoB, PEKOMEHJOBAHHBIX JJI M3yYeHHs MaTeMaThku (06a30BbIH
YpPOBEHB) Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus, — 952 vaca: B 5 kiacce — 170
yacoB (5 yacoB B Hezenio), B 6 kiacce — 170 yacos (5 yacoB B Hezeno), B 7 kinacce — 204
yaca (6 yacoB B Hejzelnto), B 8 kinacce — 204 yaca (6 yacoB B Hejelno), B 9 kinacce — 204
yaca (6 4acoB B HEJIEIIO).



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOT'PAMMBI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU A

HSY‘-ICHI/IG MAaTEMATUKHN Ha YPOBHC OCHOBHOI'O O6HIGFO 06pa3OBaHI/IH HaIIpaBJICHO HA
JOCTHKCHUC 06y‘—IaIOH_[I/IMI/IC$I JIMYHOCTHBIX, MCTAIIPCAMCTHBIX W  IPCAMCTHBIX
06p&30BaTCJ'II>HLIX PE3YJIbTATOB OCBOCHUA y‘{C6HOFO npeameTa.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJbTaTbl  OCBOEHMS  IPOrpaMMbl [0  MaTeMaTHKe
XapaKTEPU3YIOTCS:

1) maTpuoTHYecKoe BOCIIUTAHHE:

MPOSIBJIEHUEM HMHTEpPECAa K MPOIUIOMY M HACTOAILIEMY POCCHMCKOM MAaTEMATHUKH,
LIEHHOCTHBIM OTHOIIECHUEM K JOCTHKEHUAM POCCUHUCKHUX MAaT€MaTUKOB U POCCUUCKOU
MAaTEMAaTUYECKOM IIKOJbI, K MCIOJB30BAHUIO ITUX JOCTHKEHHUM B JPYrHX HayKax M
NPUKIAJHBIX cepax;

2) rpa:KIaHCKoe 1 TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00SI3aHHOCTEN IpakJJaHWHA U Peau3aliy €ro Mnpas,
NPEACTABICHUEM O MAaTeMaTHYEeCKUX OCHOBAaX (DYHKIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYP, SIBICHUN, IPOLEAYP IPaKIAaHCKOTO 001eCTBa (HallpuMep, BEIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXACHHIO STUYECKUX MPOOJEM, CBA3aHHBIX C MPAKTHYECKUM
IPUMEHEHUEM JOCTH)KEHH HAyKH, OCO3HAHMEM Ba)XHOCTH MOpPaJIbHO-3THYECKHUX
IPUHIUIIOB B IESTEIIBHOCTH YUYEHOTO;

3) TpyA0BOE BOCIUTAHHUE:

YCTAaHOBKOM HAa AaKTMBHOE Yy4yacTHE B pEIICHHMM NPAaKTHYECKUX 3aaad
MAaTeMaTUYECKOW  HAIPaBJIICHHOCTH, OCO3HAHMEM  BAaXXHOCTM  MAaTEMAaTH4YECKOIO
oOpa3oBaHUs Ha TPOTSHKEHUU BCEW >KU3HU IS YCIEMHOW mpodeccuoHaIbHON
NESTEIbBHOCTH W  Pa3BUTHEM HEOOXOAMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM H
NOCTPOEHUEM HHJIMBUIYaJIbHOU TPACKTOPUU OOpa30BaHUS M >KU3HEHHBIX IUJIAHOB
C Y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) acTeTHYeCKOe BOCIIMTAHME:

CIIOCOOHOCTBIO K~ OMOLMOHAILHOMY M JCTETHYECKOMY  BOCIIPHSTHIO
MaTeMaTH4eCKuX OOBEKTOB, 3ajad, pPEIICHUH, pPacCyKICHHH, YMEHHIO BHUJIEThH
MaTeMaTH4eCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMA:

OpHEHTAIMEH B IEATEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAyUYHBIX IIPEACTABICHHIA
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHsS YEJIOBEKa, MPHUPOALI K OOIIECTBA,
MOHUMaHHEM MaTEMaTHYECKON HAyKH Kak chephl YeTOBEUCCKOM AeATEILHOCTH, TAIIOB
¢€ pa3BUTHSA M 3HAYUMOCTH I Pa3BUTHS IMBHIIM3AIIMH, OBJAJCHUEM S3BIKOM
MaTeMaTUKd M MaTeMaTH4YeCKOW KyJbTypO Kak CpeJACTBOM IIO3HAHHS MHpa,
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OBJIaACHHUCM HpOCT@fIHIHMH HaBBbIKaMH HCCHCHOB&TCHBCKOﬁ ACATCIBbHOCTU,

6) puzmyeckoe BocnuTaHue, (opMHUpPOBaAHHME  KYJIbTYPbl  310POBbS U
IMOLMOHAJBHOIO 0J1ArONOJyYHs:

TOTOBHOCTBIO IPUMEHSITh MATEMAaTHUYECKUE 3HAHUS B MHTEpPECaxX CBOETO 310POBbS,
BEJICHUS 3/I0pOBOTO 00pa3a XU3HU (370pOBOE MUTAaHUE, COANaHCHPOBAHHBIN PEXKUM
3aHITHI U OTAbIXA, peryJispHas (pu3ndecKkasi akTUBHOCTh), CHOPMUPOBAHHOCTHIO HABbIKA
peduiekcun, TpU3HAHMEM CBOETO IpaBa Ha OMIMOKY M TAaKOro € IpaBa JPYyroro
YeJI0BEeKa;

7) IKOJIOTHYECKO€E BOCIIUTAHNE:

OpUEHTallMe Ha MPUMEHEHUE MaTEeMaTUYECKUX 3HAHUW I pelleHHs 3a7ad B
00J1aCTU COXPaHHOCTH OKpY)KaroIleW Cpe/pl, MIIAHUPOBAHUS MOCTYNKOB M OLIEHKH HUX
BO3MOYKHBIX TIOCJIEACTBUNA I OKpPYXKAIOLIEH Cpellbl, OCO3HAaHUEM TJ100aTbHOTO
XapakTepa dKOJOTMYECKHUX MpoOJieM U IMyTei UX pelIeHMs;

8) amanTanus K M3MEHSIOIIHMCSI YCJIOBHSIM COIMATBLHOM U MPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICMICTBUSIM B YCJIOBHUSIX HEONPEAECIEHHOCTH, TOBBIIICHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO JEATEIbHOCTh, B TOM YHCIIE YMEHUE
YUUTHCS y JAPYTUX JIIOACH, TPUOOpeTaTh B COBMECTHOM JESITEIIbHOCTH HOBBIC 3HAHUS,
HaBBIKM U KOMIIETEHIIUU U3 OMbITA IPYTUX;

HEO0OXOIUMOCTHIO B (POPMHUPOBAHUU HOBBIX 3HAHUI, B TOM 4Yucie (HOopMyInpoBaTh
U], TIOHSITUS, TUTIOTE3bl 00 00BEKTaX U SBJICHUSX, B TOM YHUCJIE paHee HE U3BECTHBIX,
OCO3HaBaTh JEe(MUIIMTHI COOCTBEHHBIX 3HAHWW M KOMIETEHTHOCTEH, TUIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CUTYallMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BbI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS
U AecTBUs, (OPMYIUPOBATH U OIIEHUBATH PUCKU U TTOCJIEICTBYSI, POPMUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbTarte ocBOSHUS IPOrpaMMBbI IO MaTEMAaTHKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBaHus y oOy4aromerocsi OyayT cpopMUpOBaHbl METalpeaMETHbBIE Pe3yJbTaThl,
XapaKTEPHU3YIOIIUECS OBJIAJCHUEM YHUBEPCAIbHBIMHA TIO3HABATEIBHBIMH JCHCTBUSIMH,
YHUBEPCATbHBIMA ~ KOMMYHUKATHBHBIMH  JEHCTBUSMH W YHHUBEPCATbHBIMU
PETYISATUBHBIMU JCHCTBUSMH.

Ilo3HaBaTeibHbIe YHUBEpPCAJbHbIE Y4eOHbIEe HeCTBUS
ba3oBble JJoruueckue JelcTBUA:

BBIABISATH M XApPaKTEPU30BATh CYLICCTBCHHBIE TMPHU3HAKHM MATEMATHYECKUX
OOBEKTOB, TOHSATUHN, OTHOIICHUN MEXIy MOHATUSIMH, (POPMYIMPOBATH OMPEICTICHUS
MOHSATUM, YCTAHABJIMBATH CYIIECTBEHHBINM MpPHU3HAK KJacCU(pUKAIIUU, OCHOBAHUS IS
0000IIIECHUS U CPAaBHEHUS, KPUTEPHUH IMPOBOIMMOI0 aHAIH3A;

BOCIIPUHUMATh, GOPMYJIUPOBATH U MPEOOPA30BBIBAThH CYKICHUS: YTBEPAUTEIbHbIE



U OTpULIaTEIbHbIE, €AUHUYHbIE, YACTHBIE U O0IINE, YCIOBHBIE;

BBIABJISITH MAaTEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3M W NPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAONIONECHUSAX W YTBEPKIACHUSX, MpeliaraTb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHI;

JIEJIaTh BBIBOJIBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, 1€yKTUBHBIX U MHyKTUBHBIX
YMO3aKJIFOUCHHUH, YMO3aKJIFOUCHHH 10 aHAJIOTHH;

pazOupaTh JOKa3aTelbCTBA MATEMAaTUYECKUX YTBEPXKACHHHA (MpsAMbIE H OT
IPOTUBHOTO), IIPOBOJUTH CaMOCTOATEIIEHO HECJIOXKHBIE JI0Ka3aTeIbCTBA
MaTEeMaTUYECKUX (PaKTOB, BBICTPAWBATH APryMEHTALMIO, IPUBOJIUTH HPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

BbIOMpaTh CHOCO0O pelieHusl y4eOHOM 3a1auM (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHusi, BIOMpaTh HauOoJee MOAXOAAIINI ¢ YYETOM CaMOCTOSTENIBHO BBIIEICHHBIX
KPUTEPUEB).

ba3oBble ucciieoBarebCKue 1eCTBUA:

UCIIOJb30BaTh BOMPOCHI KAk HUCCIEAOBATEIbCKUM HWHCTPYMEHT IO3HAHUSA,
dbopMyIHpoBaTh BOMPOCH], PUKCUPYIOIIUE MPOTUBOPEUUE, MPOOIEMY, CAMOCTOSTEIHHO
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OpPMHPOBATH TMIIOTE3Yy, apTyMEHTHUPOBATh CBOIO
MO3UIINI0, MHCHHUE;

MPOBOAUTH IO CAMOCTOSITEJILHO COCTABJICHHOMY IUJIaHY HECIIOXHBIN SKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHKE 10 YCTAHOBICHUIO OCOOEHHOCTEH MaTeMaTHIYEeCKOro 00bEKTa,
3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;

CaMOCTOSITeNIbHO (hOopMyHpoBaTh O0OOOIIEHHUS U BBIBOABI IO pe3yjibTaTaM
MPOBENEHHOTO HAOJIOJCHUS, UCCIIEIOBAHUS, OIIEHUBATh JOCTOBEPHOCTh IMOIYYEHHBIX
pPEe3yJabTaTOB, BHIBOJIOB U 00O0IIICHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMpoOlEecca, a TAKXKE BbIJIBHUIAThH
MPEANOJIOAKEHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmanmeii:

BBISIBIISITh ~ HEJOCTATOYHOCTb M M30BITOYHOCTH  MH(OpPMALMU,  JaHHBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3a1a4H;

BbIOMpaTh,  AHAIM3UPOBATh,  CHCTEMATU3UPOBaTb M MHTEPIPETHPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (OPM MpPEICTaBICHHUS;

BbIOMpaTh GopMy mpeacTaBiieHuss MHGOPMALMKM U WILTIOCTPUPOBATH pEIIaeMble
3aJjauM CXeMaMH, JuarpaMmmamu, HHOUM rpaduKkoil 1 uX KOMOMHALMSIMU,

OLICHMBATh HAJEKHOCTh MH(POPMAIUHN IO KPUTEPUSAM, MPEATIOKEHHBIM YUUTEIEM
WM CPOPMYJIIMPOBAHHBIM CAMOCTOSTEIBHO.

KomMmyHuKaTHBHBIC YHUBEpPCAJbHbIC yUeOHbIEe JeiiCTBHS:

BOCIIPUHUMATL H (1)OpMYJII/Ip0BaTB CY)KIACHUSA B COOTBCTCTBHMU C YCJIOBHAMU U
HeasIMU OOIIEHHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX
N IMMCbMCHHBIX TCKCTAX, 1aBaTh ITOSACHCHUA 110 XOAY PCIICHUA 3a/1a4, KOMMCHTHPOBATH



MOJIyYE€HHBIN pE3yNbTaT;

B XoAe OOCYXJeHHus 3aJaBaThb BONPOCHI IO CYIIECTBY OOCYKIAa€MOM TEMBI,
npo0JIeMbl, pelaeMoi 3a/auu, BbICKA3bIBaTh MJIEH, HALIEJICHHBIC HA MOMCK PELICHHUS,
COMOCTAaBIISATh CBOM CYXAEHUS C CYXACHUSAMU JPYTUX YYaCTHUKOB JHUAaiora,
oOHapyXMBaTh pa3jINyune U CXOJCTBO MO3ULMH, B KOPPEKTHON Gopme (popMyIupoBaTh
pa3HOIIIACHsl, CBOU BO3PAXKEHUS;

MPEACTABIATh PE3YyJbTaThl PELICHUs 3aJaud, SKCIEPUMEHTa, HUCCIEAOBaHMUS,
IIPOEKTa, CaMOCTOATEIbHO BBIOMpaTh (opMar BBICTYIUIEHUS C Y4YETOM 3ajad
NPE3EHTALUN U OCOOEHHOCTEN ayJUTOPUN;

IOHMMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHHOW U HHANBUAYAIbHON paObOTHI
IIPU PELIEHUHU YYEOHBIX MaTEMAaTUYECKUX 3a/1aY;

OPUHUMATh LEIb COBMECTHOW JIEATEIBHOCTH, IUIAHUPOBATH OPraHU3ALMIO
COBMECTHOM paboThI, pacnpeneisaTh BUAbl padoT, 10rOBapUBaThCs, 00CYX AATh MPOLIECC
U pe3yibTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMNIOBBIX (opmax paboThl (0OCYkIeHHA, OOMEH MHEHUSIMH,
MO3TOBBIE IUTYPMBI U IPYTHUE), BHIIIOJIHATH CBOIO YaCTh padOThl U KOOPAUHUPOBATH CBOU
JEUCTBUS C APYTMMH WICHAMH KOMaH/Ibl, OLIEHUBATh KAY€CTBO CBOETO BKJIaJa B OOLIUI
OPOAYKT IO KPUTEPHSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHUSL.

PerynsitTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIC JeHCTBUA
Camoopranm3anus:

CaMOCTOSITEITbHO COCTaBIIATH IIJIaH, aJTOPUTM pelIeHUs 3amadu (M €ro 4acTh),
BBIOMpATh CMOCOO peIIeHus C Y4YETOM MMEIONIUXCS PECypcoB U  COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH BAapHAHTBI PEIICHUN C YYETOM
HOBOU MH(pOpMAIIUH.

CaMOKOHTPOJIb:

BJIQJ€Th CIOCOOAMU CAaMONPOBEPKU, CAMOKOHTPOJIS Tpolecca W pe3ysibTrara
pELIeHUs] MaTEMaTUYECKOH 3a1auH;

OPENBUAETh TPYAHOCTH, KOTOpPBIE MOI'YT BO3HUKHYTh NpPH PEIICHUH 33]a4H,
BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENBbCTB, HANJAEHHBIX
OLLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa JEATEIbHOCTH TIOCTABICHHOW WEIU U
YCIIOBUSIM, OOBSICHATh NMPUYUHBI JOCTHXKEHMSI WM HEIOCTHKEHUS IeNId, HaXOIUTh
OLIMOKY, 1aBaTh OLIEHKY NMPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yabTaThl OCBOSHUS MPOrPAMMBI 10 MaTEMATUKE MPEICTABIECHBI 10
rojaM oOy4YeHHUs B CIEAYIOLIMX pa3fesiax MporpaMMbl B paMKaX OTAENIbHBIX y4eOHBIX
KypCcOB: B 5—6 Kjaccax — Kypca «Maremarukay, B /-9 Kiaccax — KypcoB «Anredpay,
«I"'eomeTpus», «BepOATHOCTb U CTATUCTHUKAY.
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®EJIEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

INOACHUTEJBHAS 3AIIMCKA

[IpuopureTHbIMU TENIMU OOydYeHHsI MaTeMmMaTHke B S5—6 Kiaccax SBISIOTCS:

MpoJOKeHHEe (HOPMHUPOBAHHUS OCHOBHBIX MAaTEMAaTHUYECKUX MOHSITUN (YHCIIO,
BENIMYMHA, TreoMeTpuueckas ¢urypa), o0O0eCHeUHBAIOIIUX MPEEMCTBEHHOCTh H
NEPCHEKTUBHOCTh MaTEMAaTUYECKOIO 00pa30BaHus O0yYarOIIMXCS;

pa3BUTHE MHTEJUICKTYAIbHBIX U TBOPYECKUX CIOCOOHOCTEH 0O0ydJarommxcs,
MO3HABATEJIbHOM aKTUBHOCTH, HUCCIIENIOBATEIbCKUX YMEHHUH, MHTEpeca K H3YUYEHUIO
MaTeMAaTUKU;

Mo/BEICHUE OOyYarouMxcsl Ha JOCTYIMHOM [l HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMAaTUKU U OKPYKAIOILIETO MUPA;

(dopmupoBanue (GYyHKIUMOHAJIBHOW MaTEMaTHUYECKOM TI'PaMOTHOCTU: YMEHHUS
pacno3HaBaTh MaTEMaTHYECKUE OOBEKThl B PEANbHBIX IKU3HEHHBIX CHUTYalHsX,
OPUMEHATh OCBOCHHBIE YMEHHUS [Jsl PEUICHHUs MPaKTUKO-OPUEHTHUPOBAHHBIX 3ajad,
MHTEPHPETUPOBATh MOJYYEHHBIE pE3yJbTaThl W OLEHHUBaTh KX HAa COOTBETCTBUE
IIPAKTUYECKON CUTYalUU.

OcCHOBHBIE JIMHHM COJEpKaHUsA Kypca MareMaTuku B S5—6 Kiaccax —
apumeTrnyeckass M TreOMETpUUYECKas, KOTOPbIE Pa3BUBAIOTCS MapajljIeNIbHO, KaxKaast
B COOTBETCTBUM C COOCTBEHHOW JIOTHKOM, OJTHAKO, HE HE3aBUCHUMO OJIHA OT JAPYTOM, a
B TECHOM KOHTAaKT€ M B3auMOAEHCTBUU. Takke B Kypce MaTEeMaTHKU MPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU aire0pbl U OMUCATEIbHON CTATUCTHKHU.

N3yuenne apu@MeTnyeckoro MaTepuana HauMHAeTCs CO CHCTeMaTH3alud |
pa3BUTHUS 3HAHUM O HATYPAJIbHBIX YHMCIIAX, TOJyUYEHHBIX HA YPOBHE HA4aJIbHOTO OOIIEro
obpazoBanus. Ilpm 3TOM COBEpIIEHCTBOBAaHME BBIYUCIMTEIBHOM TEXHUKU U
(opMUpOBaHHE  HOBBIX TEOPETHUYECKUX  3HAHUW  COYETAeTCI C  Pa3BUTHEM
BBIUMCIIUTEIBHOM KYJIBTYpbl, B YaCTHOCTH C OOyd€HHEM MpocTeHmuM mnpuémam
NPUKUAKA W OLEHKH PE3yJIbTaTOB BBIYUCICHUNA. W3ydeHue HaTypaibHbIX YHCEN
npoaoKaeTcs B 6 Kiacce 3HaKOMCTBOM € HauaJIbHBIMU MOHSATUSMU TEOPUH JEIIMMOCTH.

Hayano nzydenusi OObIKHOBEHHBIX U JIECSITUUHBIX JPOOEH OTHECEHO K S Kilaccy. ITo
NEPBBIN ATAl B OCBOCHUU IpO0OEii, Koraa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH UACSIMH,
MOHATUSMU TeMBbI. [Ipu 3TOM paccMOTpeHHe OOBIKHOBEHHBIX JPOOEH B TOJTHOM 00BEME
MPEAIIECTBYET U3YYCHHUIO JECATUYHBIX APOOEH, UTO 11eJIeCO00pa3HO C TOYKU 3PECHUS

JIOTUKW HM3JI0)KEHUS YHCIIOBOW JMHUM, KOTJa MpaBuia JEUCTBUN C JAECATUYHBIMU
IpOoO0sSIMU MOXHO OOOCHOBATh YK€ M3BECTHBIMU QJITOPUTMAMM BBIMOJHEHUS JIEHCTBUM
C OOBIKHOBEHHBIMH JpOOSMU. 3HAKOMCTBO C JECATUYHBIMH JAPOOSIMU PACITUPUT
BO3MOXHOCTH JJIi NMOHUMaHUs OOYy4YaloIUMHCS TPUKIAJHOTO NMPUMEHEHUS HOBOWU
3alUCH TPU HM3YyYEHUH JAPYTUX MPEAMETOB U MPHU TNMPAKTUYECKOM MCIIOIb30BAHUU.
K 6 xmaccy oTHecéH BTOpOM »JTalm B HM3YYEHHHM JApoOeil, TIae MNPOUCXOAUT
COBEPILIEHCTBOBAHKME HABBIKOB CPABHEHUS U MPe0oOpa3oBaHus ApoOeii, 0CBOEHUE HOBBIX
BBIYHUCIUTENBHBIX QJITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIUMCICHWH, B TOM YHCIE
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3HAUYCHUN BBIPAXKEHUHN, COAEPXKAIMMX ¢ OOBIKHOBEHHBIE, W JECATUYHBIC apoOH,
YCTaHOBJICHHE CBSI3€M MEXKIy HUMHU, PACCMOTPEHUE MPUEMOB pEIICHUS 3a/1ay Ha JpoOHu.
B nauase 6 kjiacca mpoOMCXOAUT 3HAKOMCTBO C TOHSITUEM MPOILICHTA.

Oco0EHHOCTBIO U3YUYEHUS TTOJIOKUTEILHBIX U OTPUIIATENIbHBIX YUCEN SBIISIETCS TO, UYTO
OHHM TaK)K€ MOTYT pacCMaTPUBAThCS B HECKOJIbKO ATarnoB. B 6 kacce B Hauase u3ydeHus
TeMbl «[lonoXuTeNbHbIE U OTpULIATEbHBIC YUCHIa» BbIAeIsseTcs noaTema «Llenbie uncnay,
B paMKax KOTOPOW 3HAKOMCTBO C OTPHUIATEIbHBIMA YHCIAMU U JIEUCTBUSIMHU C
MOJIOKUTEIBHBIMA U OTPUIIATEIBHBIMUA YUCIIAMU TPOMCXOAUT HA OCHOBE COJIEPKATEIBHOTO
MOJIX0/a. DTO MO3BOJISIET Ha JJOCTYITHOM YPOBHE MO3HAKOMUTH O0YYaIOIIUXCS IPAKTUYECKH
CO BCEMU OCHOBHBIMU MOHATHSIMUA TE€MbI, B TOM YKCJIE U C IMPaBUJIAMH 3HAKOB IpHU
BBINOJIHEHUN apu(PMETHUECKUX JCUCTBHMA. M3ydeHue palMoHaIbHBIX YMCENl HA ATOM He
3aKOHYMTCSI, @ OyJIeT MPOJOJIKEHO B Kypce alireOphl / Kiacca.

[Ipu oOydyeHUM peEIIeHHIO TEKCTOBBIX 3ajad B S5—6 KjaccaXx HCIOIb3YIOTCA
apudmeTndeckne npuémsl perieHus. [Ipn oTpaboTke BEIYHCIUTEIHLHBIX HABBIKOB B 5—0
KJIaccaxX pacCMaTPUBAIOTCS TEKCTOBBIE 3aJa4M CIEAYIONIMX BUAOB: 3a/la4i Ha JIBXKCHUE,
HA YacTH, HA TIOKYTKHU, Ha pabOTy U MPOU3BOUTEIHHOCTD, Ha IPOLIEHTHI, HA OTHOIIICHUS
u nponopuuu. OOydaroniuecs 3HaAKOMSTCS C NMpUéMaMu PEIICHUsl 3ajad nepedopom
BO3MOXKHBIX BapHUaHTOB, ydarcsi paboTaTh ¢ uH(pOpMaluen, mpeacTaBieHHON B GpopMme
TaOJIUIl WU JUarpaMM.

B mporpamme yuebHOro kypca «Maremarukay MpeaycCMOTPEeHO (OpMHUpPOBAHUE
MPOMNEACBTUUECKUX alre0pandecKux MpecTaBiIeHu. bykBa Kak CHUMBOJI HEKOTOPOTO
yyucia B 3aBUCUMOCTH OT MaTEMaTUYECKOTO KOHTEKCTa BBOJUTCSA IOCTEIEHHO.
bykBeHHass CHMBOJIMKA IIUPOKO MCIOJB3YETCS MPEXKAE BCEro JUIsl 3aMUCH  OOIIUX
YTBEPKIACHUM U MPEJI0KEHUH, POpMyJ1, B YaCTHOCTH JIJIs1 BBIYUCIICHUS T€OMETPUUECKUX
BEJINYMH, B KAYECTBE «3aMECTUTEIISD YUCa.

B nporpamme yuebHOro kypca «MaremMaTtuka» NpeACTaBiICHA HarjsaHas
reOMEeTpHs, HaNpaBJICHHAs] Ha pa3BUTHE OOPA3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaxeHus, N300pa3uTENbHBIX YMEHUN. DTO Ba)KHBIM 3Tan B U3YyYEHUU T'€OMETPUH,
KOTOPBIM  OCYIIECTBIISIETCSI Ha HArJsHO-TIPAKTUYECKOM YypOBHE, OINHPAETCS Ha
HaIJISIHO-00pa3HoOe  MbIIUIeHWe  oOyvaromuxcs.  bornbimas  poiib  OTBOJIUTCS
MPAKTUYECKOMN JIEATeIbHOCTH, OTBITY, SKCIIEPUMEHTY, MOJieTupoBaHuio. O0y4Jatromuecs
3HAKOMSITCS ¢ TEOMETPUYECKUMHU (PUTYpaMu Ha TUIOCKOCTH W B MPOCTPAHCTBE, C UX
MPOCTEHIIIMMU  KOH(DUTYpalMsIMHu, ydaTcsi H300pakaTh HMX Ha HEJIUHOBAaHHOW U
KJIeT4aToi Oymare, pacCMaTpuBaIOT MX MPOCTEHIHe CBOWCTBA. B mporiecce uzydeHus
HarJISAHOM TeOMETpUM 3HAHUS, MOJYyYCHHBIC OOYUYarOIIMMHUCS Ha YPOBHE HayajJbHOTO
o01iero 00pa3oBaHMsl, CHCTEMATU3UPYIOTCSI M PACITUPSIIOTCA.

CornacHo yueOHOMY IJIaHy B 5—6 Kjlaccax U3y4aeTcsi UHTETPUPOBAHHBIN TIPEeIMET
«MareMatuka», KOTOpPBIM BKJIIOYaeT apuMETHUYECKUM MaTepuajl U HarjIsaHylo
TrCOMETPUIO, a TaKXKE MPONEAEBTUUECCKUE CBEACHUS U3 alreOpbl, JIEMEHTHI JIOTUKUA U
Hayaja ONMCcaTeIbHON CTATUCTUKH.

OO6iee yncao 4acoB, PEKOMEHI0BAaHHBIX JIJIs M3ydeHus: MmaTeMatuku, — 340 JacoB:
B 5 kimacce — 170 yacos (5 yacoB B Hezeo), B 6 kiracce — 170 yacoB (5 4acoB B HEACIIO).
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COAEPXKXAHUE OBYYEHUA
5 KUIACC

HarypaJjbHble ync/ia u HyJIb

Harypansnoe wuyucno. Psg HarypanbHbix uncen. Yucmo 0. HM3oOpaxenue
HaTypaJbHBIX YMCEN TOYKAMH Ha KOOPJIMHATHOU (YUCIIOBOI) MPSIMOIA.

[To3unuonHasg cucrema cyucieHusa. PumMckas Hymepauus Kak [OpUMEP
HEIMO3UIMOHHON CUCTEMBI CUUCTIEHUA. [lecaTHUHas CUCTEMAa CUUCIICHHUS.

CpaBHEHHE HaTypalbHBIX 4YHUCEJ, CPaBHEHHE HATYypPAJIbHBIX YHUCENI C HYJIEM.
Crioco6sb1 cpaBHeHUs. OKpyTIIeHUE HATypPaIbHBIX YHCEL.

CinioxeHne HaTypaJIbHBIX YMCEJl, CBOMCTBO HYJIS IIPU CIOKEHUU. BrlunTanue kak
neiicTBre, 00paTHOE CIIOKEHUIO. Y MHOKEHUE HATYpaJbHBIX UMCEN, CBOMCTBA HYJA U
CAVHUIIBI TPU YMHOXEHUHM. JlenmeHue Kak JelcTBHE, OOpaTHOE YMHOXEHHUIO.
KomnoHeHThI elicTBUM, CBA3b MEXy HUMU. [IpoBepka pesynabTara apudmMeTudecKoro
nevictBus. IlepeMecTutenbHOE M COYETATEIbHOE CBOWCTBA (3aKOHBI) CJIOXKECHUS U
YMHOXEHUS, paCIpeeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnonbs3oBanne OyKB 1151 00O3HAUEHHS] HEU3BECTHOTO KOMIIOHEHTA W 3aIlUCHU
CBOMCTB apr(METUUYECKUX JTCUCTBUH.

JlenuTenu v KpaTHBIE YKCIIA, PA3JIOKEHUE Ha MHOXUTENU. [IpocThie U cocTaBHBIE
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKoM.

Crenenb ¢ HaTypaldbHBIM MOKa3aTeleM. 3alliCh YHCIA B BUJE CYMMBI Pa3psIHbIX
CJIara€MbIX.

UucnoBoe BbIpakeHHE. BpIUNCIIEHNE 3HAYEHNUH YUCIIOBBIX BBIPAXKEHUU, MOPSIAOK
BBITIOJIHEHUS JeWcTBUNA. McHojib30BaHHE MNP BBIYHCICHUSX NEPEMECTUTENBHOTO U
COUYETATEIBHOIO CBOMCTB (3aKOHOB) CJIOKE€HUS M YMHOXEHUS, PaclpeaeiuTeIbHOro
CBOMCTBA YMHOKECHMUS.

poou
IIpencraBienne o ApoOU Kak crocoOe 3armucH 9acTh BeMUUHBL. OOBIKHOBEHHBIE

npobu. IlpaBunbHble U HempaBWibHBIE ApoOH. CmenranHas apoOb, MpeACTaBICHUE
CMEIIaHHOW JpoOHM B BHUC HEMPaBUILHOW APOOM W BBIJCICHHUE IIEJIOW YaCTH YHCIIA
U3 HempaBWIbHOU npoOu. M3o0pakeHue aApoOeil ToUYKaMu Ha YHUCIOBOW MPSMOM.
OcHoBHOe cBoiicTBO apobu. Coxpamienue npoOei. IlpuBegenue npoObu K HOBOMY
3HaMmeHaTeno. CpaBHEHHE APOOEH.

CnoxxeHrie W BBIUMTAHHE IpoOed. YMHOXEHWE M JieJieHue npoOeid, B3anmMHO-
obOpatHble Apodu. HaxoxkaeHne 9acTy 1e0ro 1 1eJI0To 0 €ro YacTH.

Hecstuunas 3amuch apoOeit. IlpencraBieHue necsaTUYHOM JpoOW B BHIE
OoObIKHOBEHHOH. M300pakeHne AECATUYHBIX ApOOeH TOYKaMU Ha YHCIOBOW MPSMOM.
CpaBHEHHE TECATUIHBIX IPOOCH.

ApudmMernueckre NEUCTBUS C ACCITUYHBIMU ApOo0sSMU. OKpyTIIeHUE MECATUYHBIX
JpoOeH.
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PemieHne TeKCTOBBIX 32124

Pemenre TEKCTOBBIX 3a7a4 apu(PMETHISCKUM CIOCOOOM. PereHue mormyeckmx
3amad. Pemenue 3agady mepebopoM BceX BO3MOXKHBIX BapuaHTOB. Mcmosib3oBaHue mpH
pelIeHnH 3a7a4 TabJIUIl U CXEM.

Pemienue 3aga4, cogepkaiiux 3aBUCUMOCTH, CBA3bIBAIOIINE BEIUYUHBI: CKOPOCTb,
BpeMsl, pacCTOSIHHE, II€HA, KOJUYECTBO, CTOMMOCTh. EJIWMHUIIBI HU3MEPEHUs: MacChl,
00bEMa, 1IeHbI, PaCCTOSIHUS, BpeMEHH, CKOpOCTU. CBA3b MKy CAMHUIIAMHA U3MEPEHUS
Ka)KI0M BEJINYUHEI.

Pemienne 0oCHOBHBIX 3aj1a4 Ha APOOH.

[IpencrapiieHue TaHHBIX B BUE TaOJMII, CTOJIOUATHIX JUATPAMM.

Harasanas reomerpust

Harnsguele npencraBneHus o (urypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
JIyd, YTOJI, IOMaHasi, MHOTOYT'OJIBHHUK, OKPY’KHOCTb, KpYT. YTOJI. [IpsAMOM, OCTpBIA, TyrOou
Y Pa3BEPHYTHIN YTJIbI.

JlinHa oTpe3ka, METpPUYECKHE E€AUHUIBI JJIUHBL. J(IMHA JOMaHOW, MEepUuMeETp
MHOT'OYTOJIbHUKA. MI3MepeHne U MOCTPOEHHE YIJIOB C IOMOIIBIO TPAHCIIOPTUPA.

Harnsnuele mnpencrtaBiaeHuss o (Qurypax Ha IUIOCKOCTH: MHOTOYTOJIBHHK,
IPSIMOYTOJIBHUK, KBaApaT, TPEYTOJbHUK, O PABEHCTBE (PUTYP.

N3obOpaxkenne ¢uryp, B TOM uucie Ha kietdato Oymare. Iloctpoenue
KOH(Urypanuii u3 yactei mpsMoil, OKpyKHOCTH Ha HEJIMHOBAHHOM U KJIeTYaToOl Oymare.
Hcronb30BaHuE CBOMCTB CTOPOH U YIJIOB NPSIMOYTOJIBHUKA, KBaIpaTa.

[Tnomans OpsIMOYTOJIbHUKA U MHOTOYTOJIbHUKOB, COCTAaBJICHHBIX
U3 TMPSMOYTOJILHUKOB, B TOM 4Hclie (Uryp, M300pak€HHBIX Ha KieTdyaToil Oymare.
EnvHuIbe n3mMepeHus mionmaiu.

Harnsanele mpenctaBieHds O MNPOCTPAHCTBEHHBIX (DUTypax: MNPSIMOYTOJIbHBIN
napasuienenunes, ky0, MHOrorpaHHuku. M3o0pakeHne npocTelmx MHOTOTPaHHUKOB.
Pa3BépTku kyOa u napamienenunena. Coznanue Mozesieid MHOTOTpaHHUKOB (M3 Oymary,
MIPOBOJIOKH, TUIACTUIIMHA U IPYTUX MATEPHUAIIOB).

O0BEM TPSAMOYTOJILHOTO Mapajiienenurnena, Kyoa. Enuauiibe usmepeHus: oobéma.

6 KJIACC

HarypaJjbHble yucia

ApudmMernueckre AEUCTBUS € MHOTO3HAYHBIMH HATYPAIbHBIMH  YHUCIIAMHU.
UucnoBbie BBIPAKEHUS, MOPSAOK NCUCTBHUM, MCTIOIb30BaHHE CKOOOK. Mcmonp3oBaHue
IPY BBIYUCIICHUSX TEPEMECTUTEIBHOTO M COYETATEIIbHOTO CBOWCTB CIOXKEHUS U
YMHOKEHUS, PaCHpeeIUTEILHOIO CBOMCTBA YMHOXKEHUA. OKpPYIJIE€HHE HATypAIbHBIX
YHUCEJL

JlenuTenu ¥ KpaTHbIE YKciia, HAMOOIBITUN OOIIHM IeTUTeNb U HauMEeHbIIee ol1iee
KpaTtHoe. [[enuMocTh CyMMBI U ITPOU3BEACHUSA. [leeHne ¢ OCTaTKOM.
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Apodu
OOBIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOWCTBO JpOOH, COKpalieHue apoOei.

CpaBHeHME U ynopsiiouMBaHue OpoOeil. PemieHue 3amay Ha HaxOXACHHE YacTU OT
LIEJIOTO M LIEJIOr0 1O ero yacTu. [IpoOHoe uncio Kak pe3ynbTart Aenenus. [lpeacraienue
JNECATUYHOU NpoOH B BHJIE€ OOBIKHOBEHHON APOOM M BO3MOYKHOCTH IPEICTABICHHS
OOBIKHOBEHHOH JpoOU B BUJIE 1€CATUYHOM. JlecsiTuUHBIE 1poOU U METpUYECKasl CUCTEMA
mep. Apudmernyeckue EHCTBUS M UYHCIOBBIC BBIPAKEHUS C OOBIKHOBEHHBIMH U
JECATUYHBIMU JPOOSIMHU.

OtHowenue. JleneHue B JaHHOM OTHoleHuu. Macuita0, nponopuust. [Ipumenenue
IPONOPUUHI NPU PELICHUH 3a4a4.

[lonsiTe mpoueHTa. BpruuciieHHe MPOLIEHTa OT BEJIMYMHBI U BEJIIMYUHBI MO €€
OpOLEHTY. BblpaxkeHHe NpPOLEHTOB MAECATUYHBIMU JApoOsMu. PemieHue 3aaad Ha
IPOLICHTHI. BhIpakeHne OTHOLIEHUS BETMYUH B IIPOLIEHTaX.

IHoJsi0:kUTENBHBIE M OTPULIATEIbHBIE YNCJIA

[TomoxurenbHple W oTpuuarenbHble yucha. llensie uywncna. Mopyns uwucna,
reoMeTpUYeCcKasi HHTepIIpeTalus Mo Iy ynciia. Mi3o0pa)xkeHue urcesn Ha KOOpIMHATHOM
npssMoi. YwucioBele npoMexxyTku. CpaBHeHHE 4duceld. ApudMETHUYECKUE JIEUCTBUS C
MOJIOKUTEIIbHBIMU M OTPULIATEIIbHBIMU YUCIIAMH.

[IpsiMmoyrofibHasi cuUcTeMa KOOpPAWMHAT Ha IUIOCKOCTH. KoopauHatel TOYKH HA
IJIOCKOCTH, a0cuucca W opauHara. [loctpoeHune Touek u (uryp Ha KOOPAMHATHOMN
IUIOCKOCTH.

BykBeHHbIE BBIPAaKEHUSA

[IpumeHeHne OyKB aJis 3allMCH MaT€MAaTUYECKHX BBIPAKEHUW U MPEIJIOKEHUU.
CpoiictBa apudmMeTnueckux AeHCTBUNA. DByKBEHHbIE BBIpOKEHHS U  YHCIOBBIE
IIOJCTAaHOBKU. DyKBEHHBIE paBEHCTBA, HAXO0XKICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMmyibl, GopMyIbl MEpUMETpa M IJIOMIAAM MNPSAMOYTOJIbHUKA, KBajapaTa, o0bEma
napajiesnienunena u Kyoa.

PemeHnne TeKCTOBBIX 33124

Pemienne TEKCTOBBIX 3ajad apu(METHUYECKUM CIIOCOOOM. PellieHue JOrmdecKux
3a1ad. Pemenue 3amay nepebopoM BceX BO3MOKHBIX BapHaHTOB.

Pemenue 3agay, copaepxKaiiux 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMYUHBI: CKOPOCTb,
BpeMsl, PacCTOsTHUE, IEHa, KOJIMYE€CTBO, CTOUMOCTD, IPOU3BOAUTEILHOCTD, BpeMs, 00BEM
paboThl. EquHuIBI U3MEpPEHUs: MacChl, CTOMMOCTH, PACCTOSIHUS, BPEMEHHU, CKOPOCTH.
CBs13b MEXKIy €IMHUIIAMHA U3MEPEHUSI KaXK10M BETUYUHBI.

Pemienue 3amay, CBSI3aHHBIX C OTHOIIEHHWEM, MPOIMOPIIMOHATHHOCTHIO BEIUYMH,
MIPOIICHTAaMH, PEIICHHE OCHOBHBIX 3a/1a4 Ha IPOOH M MPOIICHTHI.

Omenka W TPUKUIKA, OKpyryieHwe pesynbrara. CocTaBieHne OYKBEHHBIX
BBIPAKEHUI 10 YCJIOBUIO 3a7a4H.

IIpencraBienre JaHHBIX C IOMOINBIO TaOmwmi W gauarpamMMm. CronbOuartbie
JarpaMMBbl: YT€HHE U MOCTpoeHUe. UTeHHE KPYTOBBIX JUArPaMM.
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Harasgnas reomerpust

Harnsoueie npencraBienus o (urypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
Jyd, Yrod, JIOMaHasi, MHOTOYT'OJIbHHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KPYT.

B3anMHOE pacrosniokeHue IBYyX INPsSMBIX Ha IUIOCKOCTH, MapaJuleNIbHBIE MPSMBIE,
NEPIEHIMKYJIIPHBIE NTpsiMble. VI3MepeHne pacCTOsIHUM: MEK Ty ABYMsI TOUKaMH, OT TOYKU
J10 TIPSIMOM, JUIMHA MapIIpyTa Ha KBaIpaTHOU CETKeE.

N3mepenre © MOCTPOEHHWE YIJIOB C IOMOIIBK  TpaHCIOPTHpa. Buubl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBIN, TYIIOYTOJIbHBIA, PAaBHOOEIPEHHBIH,
PaBHOCTOPOHHUU. UeThIpEXYTOIBHUK, IPUMEPHI YETBIPEXYTOJIBHUKOB. [IpAMOYTOIBHUK,
KBaJpaT: HCIHOJb30BaHUE CBOWCTB CTOPOH, YIJIOB, jauaroHaneil. 3o0paxenue
reOMETpUYECKUX (UIyp Ha HEIMHOBAaHHOW Oymare ¢ HCIOJIb30BAHUEM LIMPKYJIS,
JUHEWKH, yrolbHUKA, TpaHcnopTupa. [loctpoeHus Ha kierdaroil Oymare.

[lepumerp MHoroyroipHuka. [loHsTHe miiomanu (Urypsl, €IUHUIBI U3MEPEHUS
wiomanu. [IpubnmxkEénHoe n3mMepeHue mwiouaau GuUryp, B ToM 4Mcie Ha KBaJpaTHOU
cetke. [IpubnmxEHHOE N3MEpPEHNE JUIMHBI OKPY>KHOCTH, TUIOIIAIN KpyTa.

CummeTpust: LIeHTpalibHasA, OCEBasl U 3epKaJIbHAsI CAMMETPHH.

[TocTpoeHrne CMMMETPUYHBIX (QUTYP.

Harnsgaele npeacTaBieHus 0 IpOCTPaHCTBEHHBIX (pUrypax: napasuiesenumnen, Kyo,

MpU3Ma, upamMua, KOHyc, UIMHJAP, map U cpepa. M3o00paxeHne NpocTpaHCTBEHHBIX
¢uryp. Ilpumepsl pa3zBEPTOK MHOTOTPaHHUKOB, IMIIMHAPA U KOHYca. Co31aHue Moenen
MPOCTPAHCTBEHHBIX (GUTYp (M3 OyMaru, mMpoOBOJIOKH, IIIACTUIIMHA U APYTUX MATEPUATIOB).

[Tonsatne o0BEMa, emuHUNBI H3MEpeHUs o00bEMa. OO0BEM MPAMOYTOJBHOTO

napajienenumnena, kyoa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pE3yabTAaThl OCBOCHHUS TPOTPaMMBI Y4EOHOTO Kypca K KOHITY
oOydeHus B 5 KJjacce:

Yucisia 1 BBIYUCICHUA

[lonumarh U MPaBUWIBHO YNOTPEOISATh TEPMUHBI, CBA3aHHbIE C HATypaJbHbIMU
YHCJIaMU, OOBIKHOBEHHBIMH U JECSITUUYHBIMU JPOOSIMH.

CpaBHHBaTh M YIOPSIOYMBATh HATypaJIbHBIE YKCIIA, CPABHUBATH B MPOCTEHIIMX
cllydasix OOBIKHOBEHHBIE IpOOH, IECATUYHBIE IPOOH.

COOTHOCUTD TOUKY HAa KOOPJMHATHOM (YMCIOBOM) IPSIMOM C COOTBETCTBYIOIIMM €M
YUCJIOM M M300pa)kaTh HATypasbHbIE YMCIA TOYKAMU HA KOOPJAUHATHOM (YMCIIOBOIN)
IIPSIMOU.

BoimonusATe  apudmeTHueckue  JIEHCTBUS € HATypajbHBIMU  YHUCIAMHU, C
OOBIKHOBEHHBIMU APOOSIMU B MIPOCTEUIIUX CITydasiX.

BoInonHATE NpOBEPKY, TPUKUIKY PE3YyIbTaTa BEIYMCICHUN.

OKpyTasTh HaTypaJbHbIE YHCIA.
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PemieHne TeKCTOBBIX 32124

Pemarp TekcToBble 3amauM  apUPMETHUYECKMM CIOCOOOM M C  IOMOIIBIO
OpPTraHM30BAHHOTO KOHEUHOTO Iepedopa BCeX BO3MOKHBIX BAPHAHTOB.

Pewate 3amaun, cogeprkanue 3aBUCUMOCTH, CBS3BbIBAIOLINE BEJIMYUHBI: CKOPOCTD,
BpEMsl, pacCCTOSIHUE, 11EHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKHE 3allMCH, CXEMbl, TAOIHIbI, O003HAYEHUS NPH PEIICHUU
3ajau.

[lonb30BaThCd OCHOBHBIMU E€AMHHUIIAMU HM3MEPEHUS: LE€HbI, MAacChl, PACCTOSHUA,
BPEMEHM, CKOPOCTH, BBIPAKATh OJIHU €IUHULbI BEIMUMHBI UEPE3 APYyTHUE.

W3Bnekatb, aHamU3MpOBaTh, OIEHUBATh HH(OpPMALMIO, TPEICTABICHHYIO B
TabyuIe, Ha CTOJIOYATON auarpaMMe, MHTEPIPETUPOBATH IPEICTaBICHHbIE JAHHBIC,
UCITI0JIB30BAaTh JAHHBIC [TPU PEILICHUH 33/1a4.

Harasignas reomerpust

[Tonp30BaThCA TEOMETPUUECKUMHU MOHATUSAMM: TOUKA, IIPSAMAst, OTPE30K, JTyd, YIOJ,
MHOI'OYT'OJIBHUK, OKPYKHOCTb, KPYT.

[IpuBoauTs mHpUMEPHI OOBEKTOB OKPYXKAIOIIET0 MHpa, HUMEIMUX (opMy
U3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcnons30BaTh TEPMHUHOJIOTHIO, CBS3aHHYIO C YIVIAMM: BEpIIMHA CTOPOHA, C
MHOTOYTOJIbHUKAMH: YIOJI, BEPIIMHA, CTOPOHA, NUATOHANIb, C OKPYKHOCTBIO: paiuyc,
JIAaMETp, LIEHTP.

N300paxaTh N3y4eHHbIE TEOMETPUYECKHE (PUTYPHI HA HETMHOBAHHOM U KJIETYATON
OyMare ¢ MOMOUIBIO HUPKYJISI U TUHEUKH.

Haxomuth nOivHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C TMOMOIIBIO
JIMHEWKH, CTPOUTB OTPE3KHU 3aJaHHOM JITMHBL; CTPOUTH OKPY’KHOCTH 3aIaHHOTO PaJunyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIVIOB IPSMOYIOJIBHMKA, KBajapara Uil UX
IIOCTPOEHM, BEIYMCIICHUS TLIOIIAAN U IIEpUMETpa.

Boluucnsate nepuMeTp W IUIOWIAAL KBajapaTa, NOpsIMOYTOJbHUKA, Quryp,
COCTaBJICHHBIX U3 MPSMOYTOJbHUKOB, B TOM YHCIIe (PUTyp, U300paKEHHBIX HA KIETYATON
Oymare.

ITonp30BaTbCs OCHOBHBIMM METPUYECKMMM E€AUHULIAMM W3MEPEHUs JUIMHBI,
IJIOIA/INA; BBIPAKATH OJJTHA €IMHUIIbI BEJIMYMHBI Yepe3 IPYyTHE.

Pacno3naBaTe napasuienenunen, KyO, MCIOJb30BaTh TEPMHUHOJIOTHMIO: BEpILIMHA,
pedpo rpaHb, U3MEPEHHUsI, HAXOIUTh U3MEPEHHUS MapasuieienuIena, Kyoa.

Boruncnsate 00bEM KyOa, mnapajuienenunena Mo 3aJaHHbIM  HM3MEPEHUsIM,
M0JIb30BAThCS €AMHUIIAMU U3MEpPEHUs 00bEMa.

Pemlare HecnoxHbIE 3aJauM  Ha U3MEPEHUE TE€OMETPUYECKUX BEJIMYWH B
IIPAKTUYECKUX CUTYaALUSX.
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[IpenMeTHBIE pe3ylbTaTBl OCBOCHUS TPOTPAMMBI Y4eOHOTO Kypca K KOHILY
oOydeHus B 6 Kjacce:

Yucaa v BbIYUCTCHUSA

3HaTh M IIOHMMAaTh TEPMHUHBI, CBS3aHHBIE C pA3JIMYHBIMM BHUJAMM YHCET H
crnocobaMy UX 3amucH, MEPEeXOIUTh (€CIH 3TO BO3MOXKHO) OT OJHON (OPMBI 3amucu
YHUCIIa K JPYTOU.

CpaBHUBATH U YIOPSAJOYMBATS LIE€TIbIC YMCIIA, OOBIKHOBEHHBIE U JECITHUHBIE APOOH,
CpPaBHMBATh YMCJA OJTHOTO M Pa3HBIX 3HAKOB.

BrimonHsATe, coueTast yCTHbIE M MUCbMEHHBIE IPUEMBI, apu(MeTHIECKUE TeUCTBUA
C HaTypaJbHBIMU U IIEJIBIMM YHCJIaMHU, OOBIKHOBEHHBIMH M JECATHUYHBIMH APOOSIMH,
ITOJIOKATEIIBHBIMYA M OTPULIATEIIbHBIMH YHACIIAMM.

BBIUMCHATh 3HAYEHUS YHCIOBBIX BBIPAKEHUM, BBINOJIHATH NPUKUIKY M OLEHKY
pe3ysibTaTa BBIYMCICHUM, BBIIOJIHATh MPEOOPAa30BaHMs YHMCIOBBIX BBIPAKEHUH Ha
OCHOBE CBOWCTB apu(hMETHUECKUX JEHCTBUU.

COOTHOCHTH TOYKY Ha KOOPJAMHATHOM MPSMOM C COOTBETCTBYIOLIUM €I YHCIOM H
n300paxkaTh YMCJIa TOYKAaMU Ha KOOPJAUHATHOM MPsIMOW, HAXOAUTh MOJYJIb YHCIIA.

COOTHOCUTH TOYKH B NMPSIMOYTOJIBHOM CUCTEME KOOPAUHAT ¢ KOOPAMHATAMHU JTOMN
TOYKHU.

OKpyIJITh LENbIe YUCIIa U JECATUUHBIE APOOU, HAXOAUTh NPUOIMKEHUS YUCEIL.

YucsaoBbie 1 OyKBEeHHbIE BbIPAKEHUS

[TonumaTe W ynoTpeOJATh TEPMHHBI, CBSI3aHHBIC C 3aMHMCBI0O CTCIEHU 4YHCIIA,
HaxOJWTh KBaJpaT M KyO 4YHCIA, BBIUMUCIATH 3HAYCHUS YHCJIOBBIX BBIpAKCHUH,
COAEpKAIUX CTEIICHMU.

[Tonmp30BaThCA MpU3HAKAMU AEIMMOCTH, PACKIIAIbIBaTh HATYpPAJIbHBIE YMCIA Ha
MPOCTHIE MHOKUTEJIH.

[Tonb3oBaThca MacITabOM, COCTABIIATH MPOMOPIIMHU U OTHOIICHHUS.

Hcnonb3oBaTth OyKBBI IS OOO3HAYCHHS YHCET IPH 3allMCH MaTeMaTHYECKHUX
BBIPAXKEHUN, COCTaBJISATh OYKBEHHBIC BbIpaK€HUSI W (OPMYJIbI, HAXOIUTh 3HAUCHUS
OYKBEHHBIX BBIPQXCHUM, OCYIIECTBIIAS HEOOXOIUMBIC TTOACTAHOBKHU M IIPeoOpa3oBaHusI.

HaxoauTs HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemrenue TekcToBBIX 32124

Pemrats MHOTOIIIArOBBIE TEKCTOBBIC 3a7a4M ApUPMETUUESCKUM CITIOCOOOM.

Pemarp 3amaun, cBS3aHHBIE C OTHOIICHHWEM, MPOMOPLUHUOHAILHOCTHIO BEJIHYMH,
MPOIIEHTaMH, PEIlaTh TPU OCHOBHBIC 3a/1a4M Ha APOOH U TIPOIICHTHI.

Pematp 3amaun, comeprkaiiie 3aBUCUMOCTH, CBSI3bIBAIOIINE BEITMYUHBI: CKOPOCTH,
BpeMsi, PacCTOSHUE, II€HAa, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTb, BpPEM,
o0béMa paboThl, HCHOJIB3Ys apudmeTuyeckue JEHCTBUS, OLEHKY, MNPUKUAKY,
M0JIb30BAThCS €AMHUIIAMU U3MEPEHUS] COOTBETCTBYIOIUX BEJTUYHH.

CocraBinsiTh OyKBEHHBIE BHIPAXKEHHUSI 110 YCIOBHIO 33a4H.
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N3BnekaTs nuHpopmaIuio, mpeAcTaBIeHHYIO B TabIUIIaX, HA TUHEHHON, CTOI0YATOM
WM  KPYroBOM JuarpaMmax, HHTEPHPETUPOBATH  MPEACTABICHHBIC  JIaHHBIC,
MCIOJIb30BaTh JAHHBIC IIPU PEIICHUM 3a/1a4.

[IpencrapisaTh WHGOPMAIIUIO C TMOMOIIBIO TaOJUWIl, JUHEHHOW M CTOJOYATOM
JIAAarpaMM.

Harnsanas reomerpust

[IpuBoauTh mpUMEpHl OOBEKTOB OKPYXAIOMIEr0 MHpa, HMeEmuX (opmy
U3YYEHHBIX T€OMETPUUECKUX MNIOCKUX U MTPOCTPAHCTBEHHBIX (UTYP, TPUMEPHI PABHBIX U
CUMMETPUYHBIX QUTY.

N300paxaTh ¢ MOMOIIBIO TUPKYJISL, TUHEHKH, TPAHCIIOPTHPA HA HEJIMHOBAHHOW U
KJeT4yaTo Oymare M3y4eHHbIE MIOCKHE T€OMETpUYEcKUe (PUrypbl U KOH(PUTYpaluH,
CUMMETPHUYHbIE (DUTYPBI.

[Tonb30BaTbCAd TEOMETPUUYECKUMHU TMOHATUSIMH: PABEHCTBO (UTYp, CUMMETpHS,
UCII0JIb30BaTh TEPMUHOJIOTHIO, CBA3AHHYI0 C CHMMETpPUEH: OCb CHMMETPUH, LIEHTP
CUMMETPHHU.

HaxoauTh BEIMYHHBI YTIIOB U3MEPEHUEM € IIOMOLIBIO TPAHCIIOPTUPA, CTPOUTD YTJIbI
3aJIaHHOM BEJIMYMHBI, MOJIb30BAaThCA IMPU PEIICHUH 337ad TpaayCHOM Mepod YTIoB,
pacIio3HaBaTh HA YEPTEKAX OCTPBIM, IPAMOM, PA3BEPHYTHINA U TYIION YTJIbI.

BbluucnaTe  JUIMHY JIOMaHOW, TNEPUMETP MHOIOYTOJbHUKA, I10Jb30BATHCS
eAVHUIIAMU W3MEPEHMs UIMHBI, BbIpaXXaThb OJHHM €AMHUIIBI U3MEPEHUS JJIMHBI Yepes
IpyTHE.

Haxonnutb, ncrons3yss 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY JBYMS
TOYKaMH, OT TOUKH 10 IPSIMOM, JUTMHY MyTH Ha KBAJIpaTHOU CETKeE.

Boruncnsate minomaab GUryp, COCTaBI€HHBIX U3 MPSIMOYTOJIBHUKOB, UCTIOIb30BaTh
pa3OueHue Ha MNOpPAMOYTOJIbHUKH, HA paBHble  (QUIYpBl, JOCTPAaUBAaHUE /10
IPSIMOYTOJIBHUKA, II0JIb30BaTbCS OCHOBHBIMM E€AVHHULIAMU HW3MEPEHMS IUIOLIAIHM,
BBIPAKATh OJHU €IMHUIIBI U3MEPEHHUS IUIOIIAIN YePE3 IPYyTHUE.

Pacnio3HaBaTh Ha MOJAENAX W U300pKEHUAX NUPaMHUAY, KOHYC, LMJIMHID,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0paxkath Ha KJIeT4aTOM OymMare npsiMOyroJIbHBIN MapasuieNenure].

Boruncnsate 00b€M NpPSMOYTOJIBHOTO MapajjieNienunena, KyOa, I0Ib30BaThCs
OCHOBHBIMHU €MHUIIAMU U3MEPEHUs 00bEMa;

Pemate HecnoXHbIE 3aJaud  HA HAxOXJIEHUE TI'€OMETPUYECKHUX BEIUYHH
B [IPAKTUYECKHUX CUTYyaIUX.
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denepanbHas pabouas mporpamma | Maremaruka. 5—9 kinacchl (6a30BbIi YPOBECHB)

TEMATHUYECKOE IINTAHUPOBAHUE

5 KUIACC
HanmenoBanue paznena |KonndectBo OcHoBHOE OcHOBHBIE BUJIBI JIEATEIBHOCTH O0YHAIOIIUXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
HarypanbHabie yncna. 43 Hecsatnunas Yurarp, 3aIUCHIBATH, CPABHUBATH HATYPAJIbHBIC YHCIIA;
JlelicTBHS ¢ HATYpaTbHBIMU CHUCTEMA CUHCJIEHUS. | MPeAJIaraThb M 00CYKIaTh CIIOCOOBI YIIOPSIOUYMBAHUS YHACEIL.

qHCJIaMHU

Psan HaTypanpHBIX
YHUCE.
HarypansHsii psa.
Yucno 0.
HarypanbHbie yncna
Ha KOOPJAMHATHOU
IPSAMOM.
CpaBHeHue,
OKpPYTJICHUE

HATypaJIbHBIX YHUCEI.

Apudpmernyeckue
JICUCTBUSI

C HATypaJIbHBIMHU
yuciiamu. CBoiicTBa
HYJISI TP CII0KEHUU
U YMHOKEHUH,
CBOMCTBA €IUHUIIBI
MIPU YMHOKEHUHU.

N300paxkaTh KOOPAUHATHYIO MIPSMYIO, 0TMEYATh YHCIIA
TOYKaMH Ha KOOPIMUHATHOU NPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKH.

HccaenoBaTh cBOMCTBA HaTYpaIbHOTO psifa, ynucen 0 m 1
MIPY CJIIOKECHUU U YMHOKECHUHU.

Hcnonb30BaTh NPaBUJIO OKPYTIICHUSI HATYPAJIBHBIX YHUCEN.
BoinoiHATH apupmMeTnyecKue 1ecTBUS C HATyPAIbHBIMU
YUCIIAMU, BBIYHCJISATH 3HAYCHUS YHMCIIOBBIX BBIPAXKEHUN

CO CKOOKaMH U 0e3 CKOOOK.

3anucbIBATH NIPOU3BE/ICHUE B BUJIE CTEIICHU, YMTATh
CTETICHU, HCM0JIb30BATh TEPMUHOJIOTUIO (OCHOBaHUE,
MOKA3aTellb), BBIYUCIATH 3HAYEHUS CTCTICHEH.

BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIPAKCHUH, MPEAJIATATh U IPUMEHSATh PUEMBI IPOBEPKHU
BBIYKCJICHUM.

Hcnosb30BaTh NPH BHIYUCICHUSAX [IEPEMECTUTEIBHOE U
COYETATEIbHOE CBOWCTBA CIIOKEHUS U YMHOXKEHUSI,
pacrpeneauTeIbHOE CBOMCTBO YMHOXKEHNS; GOPMYJIMPOBATH

20



denepanbHas pabouas mporpamma | Maremaruka. 5—9 kinacchl (6a30BbIi YPOBECHB)

ITepemecTuTenbHOE
1 COYETATEIbHOE
CBOICTBA CIIOKEHHUS
1 YMHOKEHUSI,
pacIpeeTuTeIbHOE
CBOMCTBO
YMHOKCHHUS.
Jenurenu n
KpaTHbBIC YUCIIA,
pPa3oKEeHNE YnCia
Ha MHO>XHUTEJIH.
Jlenenue

c octatkoM. [IpocTteie
1 COCTaBHBIC YHCIIA.
[IpuzHaku
JICITMMOCTH Ha 2, 5,
10, 3, 9.

CreneHs ¢
HaTypaJbHbIM
MOKa3aTejIeM.
YucnoBele
BBIPAYKCHHUS;
MOPSIAOK IENCTBUM.
Penienne TeKCTOBBIX
3ajJ1a4 Ha BCE
apupMeTHIECKHe

U PUMEHATH MPaBWJIa MpeoOpa30BaHus YUCIOBBIX
BBIP2XEHUI Ha OCHOBE CBOMCTB aprU(PMETHUECKUX JICHCTBUH.
HcciienoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH TMIIOTE3bI, (POPMYJIUPOBATH 0000 IIICHUSA U
BbIBO/IbI 10 PE3YJIbTATAM MPOBEIEHHOTO UCCIEA0BAHMUS.
D®opMyIHPOBATH ONPeIeSIeHUs JICIUTENS U KPaTHOTO,
Ha3bIBATh JICIIUTEJIN U KPATHBIE YKCIIA; PACIIO3HABATD
MIPOCTBIE M COCTABHBIE YKCIIA; (POPMYJIHPOBATH H
NMPUMEHATH NPU3HAKM JICIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JIOKECHUS YHACIIA HA TTPOCTHIE
MHOKWTEIN; HAXOAUTb OCTATKHU OT JAEJICHUS U HETIOJIHOE
YacTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

O HaTypaJIbHbIX YHCJIAX, MPUBOJAUTH NPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3LIBAHUS U OTPULIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAIbHBIX YHUCET.
KoncTpynpoBars MmaTeMaTUu4YeCKHe MPeIJI0KEHUS

C MIOMOIIBIO CBSA30K «H», KHIIH», KECIH. .., TO...».

Pemats TekcTOBbIE 3a/1aun apU(PMETHIECKUM CITIOCOOOM,
HCMO0JIb30BATh 3aBUCUMOCTH MEXK/ly BEIMUMHAMU (CKOPOCTb,
BpeMsl, paCCTOSIHUE; 1IeHa, KOJIMYeCTBO, CTOUMOCTD U JIp.):
AHAJIM3MPOBATH U OCMBICJIMBATH TEKCT 3a7a4H,
nepedopMyaTUpPOBATH YCIOBHUE, H3BJIEKATHh HEOOXOUMBIC
JIaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXIYy BEJIUUYNHAMHU,
CTPOMTH JIOTUYECKYIO LIENTOYKY PACCYKIACHUM.
MoaenupoBaTh X011 pEIICHUS 3a/1a4 C IOMOILIBIO PUCYHKA,
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JICUCTBUS,
Ha IBWKEHUE U
MOKYIIKH

CXEMBbl, TAOJIHIIBI.

IIpuBoauThH, pa3dupaTh, OLEHUBATH PA3IMYHBIE pELICHUS,
3aMKCH pelIeHU TeKCTOBBIX 3a/1ay.

KpuTnuyecku oneHMBaTh MOJYyYEHHBIN pe3yJbTarT,
OCYLIECTBJIATH CAMOKOHTPOJIb, POBEPSIsi OTBET Ha
COOTBETCTBHE YCIOBUIO, HAXOAUTH OLINOKH.

Pemarthb 3a1aun ¢ NOMOILBIO TEpedOpa BCEX BO3MOKHBIX
BapUaHTOB.

3HAKOMMTBCH € HCTOpPHe pa3BUTHS apuPMETUKU

Harnsannas reometpus.
JIvHuM Ha wIoCKOCTH

12

Touka, npsmas,
OTPE30K, JTYyY.
JlomaHas.
N3mepenue niimHbI
OTpe3Ka,
METPUYECKHUE
€IMHULIBI
W3MEpPEHUS JJTUHBI.

OKpy»XHOCTb U KPYT.

IIpakTrueckas
pabota
«ITocTpoenue y3opa
U3 OKPYKHOCTEWN».
Yroun. [psamon,
OCTPBIH, TYIIOU U
Pa3BEPHYTHIN YIJIBL.
N3mepenue yrios.

Pacno3HaBaTthb Ha yepTexax, pUCYHKAX, ONMCHIBATD,
MCIIOJIb3Ys TEPMUHOJIOTHIO, U H300PaKkaTh C IOMOINIbIO
YEPTEKHBIX UHCTPYMEHTOB: TOUKY, IIPAMYI0, OTPE3OK, JIyY,
YTOJ1, JIOMaHYI0, OKPYKHOCTb.

Pacno3naBathb, NpUBOAUTH NPUMEPBI OOBEKTOB PEATLHOTO
MHUpa, UMEIIINX (POpMy H3yUEHHBIX (PUTYD, OLIEHUBATH UX
JIMHENHBIE pa3MepBL.

HNcnonb30BaTh IMHENWKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI
JUTSL TIOCTPOEHHS M UBMEPEHHUS: M3MEPHATH JJIMHY OTPE3KA,
BEJIMYMHY YIJ1a; CTPOMTH OTPE30K 3aJaHHOW JIJIMHBI, YTOII,
3aJJaHHOW BEJIMYMHBI; 0TKJIAAbIBATH LIUPKYJIEM PABHbIE
OTPE3KHU, CTPOUTH OKPYKHOCTH 33JIaHHOTO PaJNyca.
N306paxath KOHPUTypaLHH TEOMETPUIECKUX (PUTYD

13 OTPE3KOB, OKPYKHOCTEW, X YACTEW HA HEJITMHOBAHHOU U
KJIeTUaToi Oymare; mpeajaraTb, ONUCHIBATh U 00CYKAaTh
CIoco0bl, AJITOPUTMBI IOCTPOCHHUSI.

Pacno3HaBaTh 1 U300pakaTh Ha HEJIMHOBAHHOUN U
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[IpaxTrueckas
pabota
«Iloctpoenune
YTJIOB»

KJIETYaTO OyMare npsiMoM, OCTPbIA, TYIOM, pa3BEPHYTHIN
YTIIbl; CPABHUBATH YTJIBL.

BbI4uCJIATH 1IIMHBI OTPE3KOB, JIOMaHbIX.

IHoHuMaTh M MCIO/Ib30BATH NPU PELICHUH 3a1a4
3aBMCHMOCTH MEXy €IMHUIIAMU METPUYECKON CHCTEMBI
Mep; 3HAKOMHMTBCH C HEMETPUUYECKUMHU CUCTEMAaMHU MED;
BbIPAKATH JUIMHY B PA3JIMYHBIX €AUHULIAX U3MEPEHUS.
HccnenoBathb Gurypsl 1 KOHPUrypauuu, UCIOJIb3Ys
U(pPOBBIE peCypChbl

OOBIKHOBEHHBIE APOOH

48

Hpo6s. [IpaBunbHbIe
Y HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue po0ei.
Cnoxxenue u
BBIYMTAHUE
OOBIKHOBEHHBIX
npo0Oeit. CmerranHas
JIpo0b. YMHOKEHHUE
U JICJICHHE
0OBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbIe poOHu.
Penienue TeKCTOBBIX
3aJ1a4, COZICpIKAIINX
npobu. OCHOBHBIE

MopeaunpoBaTthb B rpauieckoil, mpeaMeTHon Gpopme,

C MMOMOIIBIO KOMITBIOTEPA IMOHATHS U CBOMCTBA, CBA3aHHBIE

C 0OBIKHOBEHHOM JPOOBIO.

Yurarh U 3aNIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE APO0OH,
NpeaiaraTb, 000CHOBbIBATH H 00CYKIATh CIOCOOBI
YHOpAI0YUBAHUS APOOEH.

N3006paxaTh 0ObIKHOBEHHBIE APOOU TOUKAMHU

Ha KOOPAMHATHOM NPSIMOK; MCIOJIb30BATH KOOPIMHATHYIO
NPSAMYIO JIJI1 CPAaBHEHUS IPOOEH.

D®opMyJIHPOBATH, 32NN CHIBATH ¢ IOMOIIbI0 O0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH p0o0OH; MCMOJIb30BATH OCHOBHOE
CBOMCTBO IpoOU JIsl COKpAIeHUst IpoOeit 1 MpUBEICHUS
JpoOU K HOBOMY 3HaMEHATEJO.

IIpeacTraBiasiTh CMEIIAHHYIO APOOb B BUI€ HEMPABUILHOM U
BBIJICIISITH 1IEJTYIO YacTh YKCIIa U3 HEMPaBUILHOM IpOOH.
BoinoHATH apudmMeTnyecKue 1eicTBUs

C 0OBIKHOBEHHBIMH JPOOSMU; MPUMEHATH CBOMCTBA
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3a/1a4u Ha JIPOOHu.
[IpumeneHue OykB
JUISL 3aIHACH
MaTeMaTUYECKUX
BBIPAKECHUN U
MPEIJIOKECHU N

apu(PMETHICCKUX JEHCTBUN I PAITHOHATH3AIIH
BBIYMCIICHUM.

BbINOJIHATH NPUKUAKY U OLIEHKY PE3YyJIbTaTa BHIYUCICHUM;
NpeaIaraTb U NPUMEHATh NPUEMbI IPOBEPKU BHIYUCIICHUM.
IIpoBoauTH McC/IeIOBAHUA CBOMCTB ApOOCH, ONUpasich

Ha YHCIIOBBIE SKCIIEPUMEHTHI (B TOM YHCJIE C IOMOILBIO
KOMITBIOTEPA).

Pacno3HaBaTh HCTUHHBIC U JIOKHBIE BBICKA3bIBAHUS

0 1po0siX, MPUBOIAUTH PUMePbI U KOHTPIPUMEPHL, CTPOUTH
BbICKa3bIBAHUS Y OTPULIAHUS BBICKA3bIBAaHUM.

Pemarhb TekcTOBbIE 3a1a41, COAEpKaIIE APOOHbIE JaHHbIE, U
3a/1a4M HA HaXO0KJAEHUE YACTH LEJOT0 U LEJIOTO MO €T0 YaCTH;
BbISIBJIATH UX CXO/ACTBA U Pa3Iu4us.

MoaenupoBarh X011 PEIICHUS 3a/1a4U C [IOMOIIBIO PUCYHKA,
CXEMBI, TaOJIUIIBL.

IIpuBoauTtk, pa3duparhb, OEHUBATH PA3JIMYHbIC PEILICHNUS,
3aIIMCHU PEIIEHUHN TEKCTOBBIX 3a1a4.

Kpuruvecku oneHUBaTh MOJy4EHHBIN pE3yibTarT,
OCYILECTBJIAITH CAMOKOHTPOJIb, IIPOBEPSISA OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAMTH OLLIMOKH.
3HAKOMUTBCS C HCTOPHE pa3BUTUSA apUPMETUKI

Harnsanas reomerpust.
MHOroyrojasHUKH

10

MHOTroyrojbHUKH.
YeTbIpEXYTroJIbHUK,
IIPSAIMOYTOJIBHUK,
KBaJpar.
[IpaxTnueckas

OnucbIBaTh, HCMOJIB3YS TEPMHUHOJIOTHIO, M300PAKATH

C IIOMOILBIO YEPTEKHBIX HUHCTPYMEHTOB U OT PYKH,
MOJIETTUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

I[IpuBoauTH NpUMeEPBHI 0OHEKTOB PEATHHOTO MUPA, UMEIOIINUX
(dbopMy MHOTOYTOJIbHHKA, TPSIMOYTOJIbHHUKA, KBaJIpaTa,
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pabota
«Iloctpoenune
MPSIMOYTOJIbHUKA

C 3aIaHHBIMU
CTOpOHaMH

Ha HEJIMHOBAHHOU
Oymarey.
TpeyronpHuK.
IImomane n
TIEPUMETP
MPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJILHUKOB,
€ AMHUIIBI
U3MEPEHUS
TTOIIAIH.
[lepumertp
MHOTOYTOJIbHUKA

TPEYTOJbHUKA, OLEHUBATH UX JIMHEHHBIE Pa3MEPBI.
Bobruncasitb: nepuMeTp TpEyrojabHUKA, IPAMOYTOJIbHUKA,
MHOT'OYT'OJIbHUKA; TUIOIIAAb MPSMOYTOJIbHUKA, KBaapaTa.
HN300paxkaTh OCTPOYTOJbHBIE, TPSIMOYTOJILHBIE U
TYHNOYTOJIbHBIE TPEYTOJIbHUKH.

CTponTh Ha HEIMHOBAaHHOM M KJIETYATOM Oymare KBaaparT
MPSAMOYTOJIbHUK C 33JaHHBIMU JIJINHAMU CTOPOH.
HccaenoBarth cBoiicTBAa IPSAMOYIOJIbHUKA, KBAaJApaTa IyTEM
HKCIIEPUMEHTA, HAOJIIOICHUS, U3MEPEHUS, MOJICTUPOBAHNS,
CpaBHUBATh CBOMCTBA KBaJpaTa U IPSIMOYTOJIbHUKA.
KoncTpynpoBars MaTeMaTUu4YeCKHeE MPeIJI0KEHUS

C MTOMOIIIBIO CBSI30K «HEKOTOPHI», «J11000i1». Pacnmo3HaBaTth
VWCTUHHBIC U JIOKHBIC BBICKA3bIBAHUS O MHOTOYTOJIbHUKAX,
NPUBOJAUTH PUMeEPbI U KOHTPIIPUMEPHL.

HccaenoBath 3aBHCUMOCTD IUIOIIAIA KBAIPATA OT JJIMHBI
€ro CTOPOHBI.

HMcnonb30BaTh CBOMCTBA KBAIPATHON CETKU IS IOCTPOCHUS
¢buryp; pa3douBaTh NPSIMOYTOJIbHUK HAa KBAJIPaTHI,
TPEYTOJIbHUKH; COCTABJATH (QUTYPHI U3 KBAJIPATOB U
MPSMOYTOJILBHUKOB ¥ HAXOAUTH MX TLJIOIIA b, pa30UBaTh
(burypsl Ha NPSIMOYTOJIbBHUKHA U KBAJIPAThl M HAXOJIUTh UX
IJIOIIAb.

Bbipakars BeIMUMHY IUIONIAIA B PA3IMYHBIX €IMHUIIAX
M3MEPEHUSI METPUUYECKON CUCTEMBI MEp, IOHMMATDH U
HCII0JIb30BATh 3aBUCUMOCTH MEXIY METPUUECKUMU
€AUHULIAMHU U3MEPEHUS TIJIOIIA/IN.
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3HAKOMHUTHCA € npuMepamMm NIPpUMEHCHUS TJIOMAAN U
IMMCPHUMCTPA B IIPAKTUYCCKUX CUTYAalIUAX. Pemarnb 3agavumn

n3 pCaHBHOﬁ JKU3HU, IIpeajaratb u Oﬁcy)KIlaTb Pa3/IMIHbIC
CnocoObI peuicHus 3a1a4

JlecsiTuunbie ApoOU

38

JlecsaTyHas 3aUCh
npo0Oeii. CpaBHEHUE
JIECSATUYHBIX
JpOOeH.

JlenicTBus

C IECATUYHBIMU
JIPOOSIMH.
Okpyrienue
JECATUIHBIX
JIpOOeH.

PenieHue TeKCTOBBIX
3a/1a4, CoJIepPIKaIInuX
npoou. OCHOBHBIE
3aJlayu Ha ApooH

IIpencraBisiTh JECATUUHYIO IpOOb B BUJIE OOBIKHOBEHHOM,
YUTATh U 3alIMCHIBATH, CPABHUBATD JICCITUYHBIC IPOOH,
npeaIaraTb, 000CHOBBIBATH U 00CYKIAaTh CIIOCOOBI
YHOOPSIAOUUBAHUS IECATUYHBIX APOOEH.

N300paxaTth necaTUYHBIE APOOU TOUKAMU Ha KOOPIMHATHON
IIPSIMOU.

BbIABJAAATH CX0CTBA M PA3JIUYHUSA TPABWIT apU(PMETHUECKHUX
JIEUCTBUY C HATYPAIbHBIMHU YHCIIAMH U AECATUYHBIMU
JIpoOsiIMU, OOBACHSTH UX.

BoInoJHATH apudMEeTHIECKHUE TSHUCTBUS C ICCATUIHBIMU
JpoOsIMU; BBINOJHATh NPUKUAKY H OLEHKY pe3yibTaTa
BBIYKCJICHUM.

I[IpumeHsTH cBOMicTBA apuMeTHUESCKUX JEHCTBUN

JUISL palliOHAIU3alMi BEIYUCIICHU.

IIpyMeHATH NPABUWIO OKPYIJIEHUS JECATUYHBIX JIPOOCH.
IIpoBoauTH MCCJIEI0BAHMSI CBOMCTB ACCATUYHBIX IPOOCH,
OTUPAsICh HAa YHCIIOBBIE IKCIIEPUMEHTHI (B TOM UUCIIC

C MOMOIIbIO KOMITBIOTEPA), BBIIBUTATh TMIIOTE3bI U
MPUBOAUTH UX 00OCHOBAHUS.

Pacno3naBaTh UCTUHHBIC U JIO)KHBIE BHICKA3bIBAHUS

0 Apo0sX, MPUBOAUTH MPUMeEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHUIA.
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PemaTh TeKCTOBBIE 33124, CoJiepKallue APOOHbIE JaHHbBIE, U
HAa HAaXO0>KJICHUE YaCTH LEJIO0r0 U LEIOro IO €T0 YacTH;
BbISIBJISITH MX CXOACTBA U Pa3IH4HUA.

MopeanpoBaTh X0/ PELICHUS 3a1a4U C TOMOIIBIO PUCYHKA,
cxembl, Tabnuipl. [lpuBoanTh, pazéupars, OEHNBATH
pa3uYHbIC PELICHHMS], 3aIIUCH PEIIEHNI TEKCTOBBIX 3a/1a4.
OnepupoBath IpOOHBIMU YUCIIAMU B PEATbHBIX KU3HEHHBIX
CUTyalUsIX.

Kpuruyecku oueHUBaTh IOJy4YCHHBIN PE3YIbTAT,
OCYUIECTBJISITH CAMOKOHTPOJIb, IPOBEPSISL OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOJUTh OLIHNOKH.
3HAKOMMTBCH € HCTOpPHe pa3BUTHS apuPMETUKU

Harnsannas reomerpusi.
Tena u purypsi
B IPOCTPAHCTBE

MHOrorpaHHuKHy.
N3o6pakenue
MHOT'OT'PaHHUKOB.
Monenn
IIPOCTPAHCTBEHHBIX
TeJl.
[IpssMOyTOJIBHBIN
napajuiesienunesn,
ky0. Pa3BépTku kyOa
Y MapajuieenuIea.
IIpakTryeckas
pabota «Pa3Béprka
Ky0ay.

O0nBEM KkyOa,

Pacno3HaBaTh Ha YepTekax, pUCYHKAX, B OKPYKaK0lIeM
MHpe NPSMOYTOJIbHBIN Mapalienenunea, Kyo,
MHOTOI'PAaHHHKH, ONIMCHIBAThH, HCIOJIb3YS TEPMHUHOJIOTHIO,
OLIEHMBATh JIMHEHHBIE pa3MEpPHI.

IIpuBoauTH NpMMePBI 0OBEKTOB PEATHHOTO MUPA, UMEIOLITUX
($bopMy MHOTOIpaHHUKA, IPSIMOYTOJILHOTO HapajuieenuIea,
KyOa.

N300pakaTh Ky0 Ha KJIeTUaTON Oymare.

HccaenoBarth cBoiicTBa Ky0a, MpSIMOYTOIBHOTO
napajuieienunea, MHOrorpaHHUKOB, UCIOJIb3Ys MOJENH.
Pacno3naBath M u300paxars pa3BEPTKU KyOa u
napaenenuneaa. MogeanpoBathb KyO U napajuieienunes
u3 OymMaru v MpoYrx MaTepuagoB, 00bACHIATH CIOCO0
MOJIETIUPOBAHUSI.
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MMpAMOYIT'OJIBHOT'O
napaJuICaCIimIc/ia

Haxoauthb n3MepeHs, BBIYMCJIATH IUIONIA]b TOBEPXHOCTH;
00BEM Ky0a, MPSIMOYTOILHOTO TapaJIJICIICIIUIIC IA;
HCCIeA0BaTh 3aBUCMMOCTB 00bEMa Ky0a OT JUTMHBI €T0
pebpa, BBIIBUIaTh U 000CHOBBLIBATH THIIOTE3Y.
Ha6/101aTh 1 NIPOBOAMTH AHAJOTHH MEXY MOHATUSIMU
TJIOMAaN U 00BEMA, IEPUMETPA U TUIOMIAIN TOBEPXHOCTH.
Pacno3naBaTth HCTHHHBIC U JIOKHBIE BBICKA3bIBAaHUS

0 MHOTOTPaHHHUKAaX, MPUBOAUTH IPUMEPbI U KOHTPIIPUMEPHI,
CTPOUTH BHICKA3bIBAHUS U OTPUIIAHUS BHICKA3bIBAHUIA.
Pemars 3a1aum U3 peaabHON KU3HU

[ToBTOpEeHUE N 0000IIEHHE

10

[loBTOpEHME
OCHOBHBIX IOHATUH
Y METOJIOB Kypca

5 xnacca,
000011IcHNE 3HAHUH

BouIyucasiTh 3HaUEHUS BBIPAKECHNM, COAEPKAIUX
HaTypaJIbHbIE YKCIa, 0OOBIKHOBEHHBIE U JECSITUUHBIE 1po0H,
BBITNIOJIHATH MPE0OPA30BAHMS YHUCETT.

Bri0upaTh cn10cod cpaBHEHNsI YU CET, BBIYUCICHHM,
NPUMEHSITh CBOICTBAa apU(METUYECKUX JCHUCTBUIN

JUIS palOHAIN3aluU BEIYMCIICHUN.

OcymecTBJISATH CAMOKOHTPOJIb BHITIOJTHAEMBIX JTEUCTBUM U
CaMOMPOBEPKY PE3YyJIbTATA BEIYMCICHUM.

Pemars 3aga4um 13 peasibHON KNU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA [l PEIICHUs 3a1a4 U3 APYTrUxX
y4eOHBIX MPEIMETOB.

PemaTe 3a1aum pasHbIMHU CIOCO0aMH, CPABHUBATD -
CIoco0bI pelIeHUs 33a41, BBIOMPATh PALIHOHAJIBHBIN
Crocoo

OBLIEE KOJIMYECTBO
YACOB I1O ITPOI PAMME

170
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6 KJIACC
HaunmenoBanue pazaena |KonuuectBo OcHoBHOE OcHOBHBIE BUJIBI JEATEIBHOCTH O0YYAIOIIUXCS
(TemnI) Kypca 4JacoB coJiepKaHue

HatypanbHble yncia 30 Apudmernyeckue BoinosHaTs apumeTnyeckne AeiCTBUS C MHOTO3HAYHBIMU
NeHCTBUS HATYpaJIbHBIMH YHCIIAMH, HAXOAUTH 3HAYEHHUSI YUCITOBBIX
C MHOTO3HAYHBIMHU BBIPKEHUM CO CKOOKaMU U 6€3 CKOOOK; BBIYMCJIAATH
HATYpaJbHBIMU 3HAYeHUsl BEIPAKECHUN, COJIEPIKAIIUX CTEIICHH.
yuciamu. YuciioBbie | BBINOJHATH NPUKUIKY H OLEHKY 3HAYCHHUIA YHUCIOBBIX
BEIPKCHUS, BBIPKECHUI, IPUMEHSITh NPUEMBI IPOBEPKH PE3yiibTaTa.
MOPSIJIOK JIEHCTBUIA, Hcnosib30BaTh NPpH BHIYUCIEHUSAX IEPEMECTUTEITLHOE H
UCTIOJIH30BaHNE coueTaTeIbHOE CBOMCTBA CIIOKEHUS M YMHOXKEHUS,

cK0OOK. OKpyryieHue
HaTypaJbHBIX YHCEIL.
JlenuTenu u KpaTHbIE
yycia; HauOOoIbIINI
oOIINI OEeUTEND U
HauMEHBIIIEE 00IIIee
KpaTHoe.

JlenuMocTb CyMMBI U
MIPOU3BEICHUSI.
Jlenenue

C OCTaTKOM.
Penienne TeKCTOBBIX
3aga4

pacnpeeuTeNIbHOe CBOWCTBO YMHOKEHNSI OTHOCUTENIBHO
CJIOKEHUS1, CBOMCTBA apU(PMETUUYECKUX ACHUCTBUH.
HccnenoBath 4yncioBble 3aKOHOMEPHOCTH, IPOBOUTH
YHCIJIOBBIE SKCIIEPUMEHTHI, BBIIBUTATh H 000CHOBBIBATH
TUNOTe3bl.

®opMyJIMpPOBATH ONIpeAeIeHHs ICTUTENS U KPaTHOTO,
HauOO0JIbIIEro OOUIEro NEAUTENS M HAUMEHBIIETo 00IIEero
KpPaTHOTO, TIPOCTOTO M COCTABHOTO YHCEIT; UCTIOIh30BATh ITH
MOHSITUS TIPH PELICHUHU 3a]1a4.

IIpuMeHsATH aJITOPUTMBI BEIUHUCIIEHUS HAMOOJBIIET0 00IIIEro
JICUTENS] © HAMMEHBIIIETO 00IIero KpaTHOTO ABYX YHCET,
QJITOPUTM Pa3NIOKEHHUS YHCIIa Ha MTPOCThIE MHOXKUTEIIH.
HccnenoBartp ycioBus aenumocty Ha 4 u 6.

HccaenoBath, 00CyK1aTh, (POPMYIHPOBATH U
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000CHOBBIBATH BBIBOJ O YETHOCTH CYMMBI, IIPOU3BEICHUS:
JIBYX YETHBIX YHUCEJI, ABYX HEYETHBIX YHCIIE, YETHOTO U
HEYETHOTO YHCETl.

HccaenoBats CBOHCTBA JEIUMOCTH CYMMBI U IIPOU3BEICHUS
quCell.

IIpuBoaAUTH MpUMePHI YUCEN C 33JaHHBIMU CBOWCTBAMH,
PaCIoO3HABAaTh BePHbIE U HEBEPHbIE YTBEPKICHUS

O CBOICTBaXx YMCEJl, ONPOBEPraTh HEBEPHBIE YTBEPKACHUS
C IOMOIIIbIO KOHTPIIPUMEPOB.

KoncTpynpoBats MaTeMaTH4YeCKHE NMPEAT0KEHUS

C IIOMOIIBIO CBSI30K «H», «WIH», KECIH. .., TO...».

PemaTe TEKCTOBBIE 3a/1a4¥, BKJIFOYAIOIINAE TOHATHUS
JEIUMOCTH, apU(PMETUUECKUM CITIOCOOOM, UCIIOJIb30BATh
repedop BCceX BO3MOXKHBIX BAPUAHTOB.

MoaeaupoBaTh X011 pELICHUS 331a4H C IOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pa3doupaThb, OCHUBATH PA3JIMYHBIC PELICHUS,
3aIMCU PELIEHUM TEKCTOBBIX 3a7a4.

KpuTnuyecku oneHnBaTh MOJYyYCHHBIN pe3yIbTaT, HAXOUTh
OLIMOKH, OCYIIECTBIISITH CAMOKOHTPOJIb, IPOBEPSISI OTBET

Ha COOTBETCTBUE YCIIOBUIO

Harnsagnast reometpusi.
[IpsiMbIE HA IIIIOCKOCTH

ITeprieHAMKyISIpHBIE
MpsIMBIE.
[TapannenbHbie
IpsIMBIE.
Paccrosinne mexny

Pacno3HaBaTth Ha yepTexax, pUCyHKAX CIlydau B3AMMHOI'O
PACIIOJIOKEHUS ABYX NPSIMBIX.

HN300paxkaTh ¢ MIOMOLIBIO YePTEKHBIX MHHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJeTyaTol Oymare JBe NepeceKaroImecs
IIPSIMBIE, [1BE NTapaJUICIbHBIC NIPSIMBIE, CTPOUTH IIPSIMYIO,
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JBYMS TOUKAMH,
OT TOYKH JI0 PSMOW,
JUIMHA MapuIpyTa

Ha KBaJPAaTHOM CETKE

NEPIECHIUKYISIPHYIO JTaHHOM.

IIpuBoaUTH NPUMePbI NAPALIEIBHOCTH U
NEPIEHANKYIJIIPHOCTH NPSAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbBHUKAX NEPIEHAUKYJIIPHBIE U
napajuienbHble cTOpoHbl. M300paaTh MHOTOYTOJIbHUKH

C MapaJuIeJIbHBIMU, IEPIEHAUKYJIIPHBIMU CTOPOHAMM.
HaxoauTh paccTosiHuEe MEXY ABYMsI TOUKaMH, OT TOUKU
J10 IIPSAIMOM, UTMHY IYTH HAa KBAaJIPaTHOU CETKE, B TOM YHUCIIE
UCIIOJIB3YsI IU(PPOBBIE PECYPCHI

Jlpobu

32

OOBIKHOBEHHAS
JpoOb, OCHOBHOE
CBOMCTBO J1po0H,
COKpaleHue 1pooei.
CpaBHeHue U
YIOPSI0YMBAHNC
JpoOeH.
Jecstuunbie 1podu
1 MeTpUYecKas
CHUCTEMa Mep.
Apubpmerndeckue
JICHCTBUS

C OOBIKHOBEHHBIMU
U JI€CITUYHBIMH
JPOOSIMH.
OTHo1IeHue.
JleneHue B JaHHOM

CpaBHMBATB U YIIOPAI0YMBATH JpOOH, BLIOUPATH CIIOCO0
CpaBHEHHUS IpOOEH.

IIpeacraBiasiTh qecATUYHbBIC TPOOU B BUJIE OOBIKHOBEHHBIX
npo0eit 1 0OBIKHOBEHHBIC B BUIE ICCATUYHBIX, HCIO0JIb30BATH
IKBHBAJEHTHbBIE MPeACTABJEHUS TPOOHBIX YUCEN MPU UX
CpaBHEHUH, MPU BhIUUCICHUSIX. MCIOJIB30BaTH JIECSITUYHBIC
JIpoOu ipu MpeoOpa30BaHUK BEJIMYUH B METPUIECKOM
CUCTEME MeEp.

BoinoiHATH apudgmMeTHyecKue 1eCTBUS

C OOBIKHOBEHHBIMH U JIECITUYHBIMU JAPOOSIMHU.

BoerunciasaTh 3HaueHNs BBIPAKECHUMN, COAEPIKALLNX
OOBIKHOBEHHBIE U IECATUYHBIC TPOOU, BBITIOIHSTH
npeodpazoBaHusl 1poOeli, BLIOUPATH cOCO0, MPUMEHSTH
CBOMCTBA apuPpMETUUECKUX JECHCTBUH JIJIs1 pallMOHAIU3AIUN
BBIYKCJICHUM.

CocTaBasiTb OTHOUIEHUS U TPONIOPLHUH, HAXOAUTH
OTHOILIEHUE BEJIUYHH, IEJIUTh BEJIMYUHY B TAHHOM

31




denepanbHas pabouas mporpamma | Maremaruka. 5—9 kinacchl (6a30BbIi YPOBECHB)

OTHOIICHUHU.
Macmita0,
MIPOIOPLIUA.
[ToHsiTHE MIpOLIEHTA.
Brrancienune
MPOLICHTA

OT BEJIMYUHBI U
BEJIMYMHBI 110 €€
MPOLICHTY.

Pelienne TeKCTOBBIX
3a/1a4, CoAepKaIINX
JpoOU U MPOIEHTHI.
IIpakTrueckas
pabota «OTHOIIECHUE
JUTUHBI OKPY>KHOCTH
K €€ 1uaMeTpy»

OTHOLLIEHUMU.
HaxoauTh 3KkcnIepMMEeHTAIbHBIM IIYTEéM OTHOILICHUE J1JTUHBI
OKPY’KHOCTH K €€ TUaMeTpy.

HNurepnpernpoBarh MacmTad Kak OTHOILIEHUE BETUYHH,
HAXOJAUTh MACIITA0 IJIaHa, KAPTHI U BBIYUCIISITH PACCTOSTHUS,
UCIIOJIb3Ys MacIiTao.

OO0BbACHATB, YTO TAKOE MPOIEHT, YIOTPEOISATH 000POTHI peun
CO CJIOBOM «IIPOIIEHT». BbIpaskaTh MPOLICHTHI B APOOSX U
JpoOu B MPOIIEHTAX, OTHOIIICHUE IBYX BEJIUYHMH B MPOIEHTAX.
BbI4MCasITh IPOIEHT OT YKCIIA U YUCTIO 10 €T0 MPOLICHTY.
Oxpyrasth 1poOU U TPOLIEHTHI, HAXOAUTh MPUOTUKEHUS
YHUCEN.

Pemats 3a1a4m Ha YaCTH, IPOLIEHTHI, MPONOPLIUH,

Ha HaXOXJICHHE IpoOu (MPOIEHTa) OT BEIMYUHBI U BETUYHHBI
o e€ ApoOu (TIpoLeHTY), ApoOu (MIPOIEHTA), KOTOPHIN
COCTaBJISICT OJHA BeIUM4YMHA OT npyrou. llpuBoauTs,
pa3ouparhb, OLEHUBATH PA3JINYHBIC PEIICHUS, 3aMUCH
PEILIEHUN TEKCTOBBIX 3aa4.

N3BaexaTs uHpOpMANNIO U3 TAOIHI] U IUATPAMM,
HHTEPIIPETUPOBATH TAOJUYHBIE JaHHBIE,

OTIpEIEIATh HAauOOJIbIlIee U HAMMEHBIIIEE

13 MIPEJCTABIICHHBIX JIAHHBIX

Harnsgnas reomerpusi.
CummeTpus

OceBast cHMMETpHSL.
LlenTpanbHas
CUMMETPHUSL.

Pacno3naBaTth Ha yepTexax U U300paKEHUSIX, H300PAKATH
OT PYyKH, CTPOMTH C TTOMOIIBIO HHCTPYMEHTOB (PUTYPY
(OTpe30K, TOMaHYI0, TPEYTOJIBHUK, IPSIMOYTOJIbHUK,
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IToctpoenue
CUMMETPUYHBIX
uryp.
[IpakTrueckas
pabota «OceBas
CUMMETPUSD).
Cummerpus

B [IPOCTPAHCTBE

OKPY>KHOCTb), CHAMMETPUYHYIO JJaHHOW OTHOCUTEIBHO
IPSAMOU, TOYKHU.

Haxoauth npuMepbl CUMMETPUH B OKPY’KaOILIEM MUDE.
MopenupoBarthb u3 Oymaru a8e Gurypbl, CHAMMETPUYHBIC
OTHOCHUTEJILHO MPSMOIl; KOHCTPYHPOBATh F€OMETPUUECKUE
KOH(UTYpAINH, UCTIOTB3Ys CBOMCTBO CAMMETPHUH, B TOM
YHCIIE ¢ IOMOIBIO HU(PPOBBIX PECYPCOB.

HccnenoBath cBONCTBA U3yUYEHHBIX QUTYD, CBA3aHHbBIE

C CUMMETpPHEM, UCIIOJIb3YS HKCIIEPUMEHT, HaOII0/ICHNE,
MO/JICIIUPOBAHHUE.

O00CHOBBIBATH, OIPOBEPraTh C IOMOIIbIO KOHTPIPHUMEPOB
YTBEPKACHUSI O CAMMETPUHU PUTYP

Boipaxkenus ¢ OykBamu

[IpumeneHue OykB
JUIS 3aIIUCH
MaTEMaTHYECKUX
BBIPAKEHUN U
MIPEJIOKEHUM.
bykBeHHbIE
BBIPAKEHHUS U
YHUCIIOBbIE
MOJCTaHOBKH.
bykBeHHbIE
PaBEHCTBA,
HAaXO0XJICHUE
HEN3BECTHOTO

Hcnoan3oBaTh 0yKBBI 7151 0003HAYEHUS YMCET, [TPU 3aITUCU
MaTEeMaTHUECKUX YTBEP)KIIEHUH, COCTaBIISITh OYKBEHHbBIE
BBIPKEHHUSI 110 YCIOBHUIO 3aa4H.

HccnenoBaTh HECIIOKHBIE YHCIOBBIE 3AKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JJIs1 UX 3aIHCH.

BbruncasTh 4nciIoBoe 3Hau€HUE OYKBEHHOTO BBIPAKEHMUSI
MpH 33JJaHHBIX 3HAYEHUAX OYKB.

3anuceiBaTh (POPMYJIBI: IEPUMETPA U TUIOIIAIN
NPSAMOYTOJIBHUKA, KBAAPATa; JJIMHBI OKPYKHOCTH, IIJIOIIAN
KpYTa; BHINOJHATH BHIYHCJIEHHS 110 3TUM (HOpMYJIaM.
CocTraBiasiTh (pOpMYJIbl, BEIPAXKAIOIINE 3aBUCUMOCTH MEXTY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSIHHE; 1IeHA,
KOJIMYECTBO, CTOUMOCTD; MPON3BOAUTEIHHOCTD, BpeMsi, 00bEM
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KOMITOHEHTA. paOoThI; BBIIOIHATH BBIYUCIIEHHUS 110 3TUM (pOopMyJIaM.
dopmyIb Haxoauth HEM3BECTHBIM KOMIIOHEHT apU(PMETHUECKOTO
NEeNUCTBUS
Harnsgaas reomerpus. 14 YeTsIpEXYTroJIbHUK, MN300paxaTh Ha HEJIMHOBAHHOM U KJIETYATOW Oymare
@urypsl Ha IIIOCKOCTH IPUMEPBI C MCIIOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOJLHUKOB. | YETBIPEXYTOJIBHUKH C 3aJaHHBIMU CBOVICTBAMH:
[IpsIMOYTOIBHUIK, C HMapajuIeIbHbIMU, TEPIEHAUKYJIIPHBIMHU, PABHBIMU

KBaJpaT: CBOMCTBA
CTOPOH, YTJIOB,
JTMaroHajei.
W3mepenue yrios.
Bungsr
TPEYTOJIBHUKOB.
ITepumeTtp
MHOI'OYTOJIbHUKA.
[Inomans ¢purypsl.
DopmyJibl
IIEpUMETpa U
JI0ILAIN
IIPSAMOYTOJIbHUKA.
[Tpubnmxeénnoe
U3MEPEHUE IUIOATN
dburyp.
IIpakTnyeckas

CTOPOHaMHU, MPSMBIMU YTJIAMU U JIp., PAaBHOOEIPEHHBIN
TpeyronbHUK. [lpeanarars U 00CyKa1aTh CocoObI,
AJITOPUTMBI ITIOCTPOCHUS.

HccnenoBarth, UCIONIB3Ys SKCIIEPUMEHT, HA0JIIO/IEHUE,
MOJICJIMPOBAHUE, CBOMCTBA MPSIMOYIOJIbHHUKA, KBaJIpaTa,
pa30uBaTh Ha TPEYrobHUKUA. OO0CHOBBIBATH, ONMIPOBEPTraTh
C IOMOLIBI0 KOHTPIIPUMEPOB YTBEPKICHHUS

O MIPSIMOYTOJIbHUKE, KBaAPaTe, PACIO3HABATH BEPHBIEC U
HEBEPHBIE YTBEPKIACHUS.

N3mepsATH M CTPOUTH C MOMOIIBIO TPAHCTIOPTUPA YTJIbI,

B TOM YHCJI€ B MHOTOYTOJIbHUKE, CPABHUBATH YTJIbI;
Pacno3HaBaTh OCTPbIE, IPSMBbIE, TYTbIE, Pa3BEPHYTHIE YIIIbI.
Pacno3naBarth, n300pakaTb OCTPOYTOJIbHBIN, IPSMO-
YTOJbHBIN, TYNOYTOJIbHBIN, pABHOOEAPEHHBIH,
PAaBHOCTOPOHHUU TPEYTOJIbHUKH.

BopIuucasiTh IEpUMETP MHOTOYTOJIbHUKA, TUIOIIAb
MHOTOYTOJIbHUKA pa30MEeHHEM Ha MPSAMOYTOJIbHUKH,
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pabota «Ilnomanp
KpyTay

Ha paBHbIC (PUTYPBI, UCIIOJIL30BATh METPUUYECKUE €AMHUIIBI
M3MEPEHUS JITTUHBI U TUTOIIAIH.

HNcnoab30BaTh NpUOJIMKEHHOE M3MEPEHUE JINH U
IJIOIIAEH Ha KiIeT4aTol Oymare, mpuOInKEHHOE U3MEPEHUE
JUTUHBI OKPY>KHOCTH, TJIOIIAJAN Kpyra

[lomoxurenbHbIE U
OTpHULIATEIILHBIE YHCTIa

40

Llenble yncna.
Monayns yucna,
reoMeTpuYeCcKas
VMHTEPIIPETALUS
MoayJist. UucioBelie
MIPOMEXKYTKH.
[TonoxuTenbHbIE U
OTpHUILIATEIbHBIE
yucia. CpaBHEHUE
TTOJIOKUTEIBHBIX U
OTPHLIATENBHBIX
YHCEl.
Apubdmerndeckue
JICHCTBUS

C TIOJIOKUTEIbHBIMU
U OTPUIATEIbHBIMU
YHCIIAMU.

Pemmenune TeKCTOBBIX
3agaq

IIpuBoauTH NPUMeEPHI UCIIOJIB30BAHUS B PEATILHON KU3HU
MOJIOKUTENBHBIX U OTPULIATEIbHBIX YUCEIL

N300paxkaTh 11€bIC YUCIIA, TOJIOKUTEIIbHBIE U
OTPULATEIIBHBIE YMCIIA TOYKAMU HA YUCIOBOM MPSMOI,
HCII0JIb30BATh YKCJIOBYIO MPSIMYIO JJIsI CDABHEHHUS YU CEIL.
IIpuMeHATH IPaBWIA CPABHCHUS, YIIOPAA0YMBATD LICJIbIE
YHUCIIa; HAXOAUTh MOJYJIb YUCTIA.

DopMyJIMPOBATH MPABMUJIA BEIYMCIICHUS C TTOJIOKUTETbHBIMU
Y OTPUIATEIbHBIMU YUCJIAMH, HAXOAUTHh 3HAYEHUSA
YHUCJIOBBIX BBIPAXKEHUMN, COJICPIKAIINX ICUCTBUS

C MOJIOKUTEIBHBIMUA U OTPULATEIIbHBIMUA YUCIIAMM.
IIpuMeHATH CBOMCTBA CIIOKECHUS U YMHOKECHUS

JUIsL TIpeoOpa3oBaHus CYMM M TIPOU3BEICHHM
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HpCI[CTaBJICHI/IC JaHHBIX

IIpsitmoyroJibHasA
CUCTEMA KOOPIUHAT
Ha IJIOCKOCTH.
Koopaunatel Toukn
Ha [JIOCKOCTH,
aOcrucca u
OpJvHAaTA.
CronGuaTsie U
KpYTOBbIC
JTUarpamMMmbl.
IIpakTrueckas
pabora «IToctpoenue
JarpamMm.
Pemenne TeKCTOBBIX
3a/1a4, CoAepKAIINX
JTAaHHBIE,

O0BSACHATH M WIJIIOCTPUPOBATH MOHATHE ITPIMOYTOJILHOU
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPAUHATHOM MJIIOCKOCTH
TOYKU U (PUTYPHI 110 3aJaHHBIM KOOpAUHATAM, HAXOAUTH
KOOPJIMHATHI TOUYEK.

YuraTh cTOI0YaTHIC U KPYTOBBIC THArpaMMBbl;
HHTEPNPETUPOBATH JJAHHBIC; CTPOUTH CTOJI0YATHIC
nuarpamMmmbl. Ucnosib3oBaTsh HHGOpMALHIO,
MIPECTABICHHYIO B Ta0IUIIAaX, HA TUarpaMMax JJIsl perieHus
TEKCTOBBIX 33]1a4 U 3a7a4 U3 peajbHON KU3HU

MPECTABIICHHBIC

B Ta0OJIMIAaX U

Ha IuarpaMmmax
Harnmsannas reometpus. [IpsAMOYTOJIbHBINM Pacno3HaBaTthb Ha yepTekax, pUCYHKAX, OMMUCHIBATH
@urypsl B IPOCTPAHCTBE napasuiesienuIe/, MUPAMUY, TPU3MY, [IUIUH]IP, KOHYC, IIap, H300pa!kaTh UX

KyO, mpu3ma,
nUpamMuIa, KOHyC,
IIWIAHID, Tap 1
cepa.
N300pakenue

OT PYKH, MOJI€JIMPOBATh 13 OyMaru, MiacTUINHA, TPOBOJIOKU
u 1p. [lpuBoauTH NpUMeEPbI 00HEKTOB OKPYKAIOIIETO MHUPA,
UMEIOIMUX (HOPMBbI HA3BAaHHBIX TEI.

Hcnoab3oBaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpO, TpaHb,
OCHOBAHHUE, BBICOTA, PAANYC U TUAMETP, pa3BEPTKA.
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MIPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsl
pa3BEPTOK
MHOTOTPaHHHUKOB,
HUJIMHAPA U KOHYCA.
IIpakTrueckas
pabota «Co3nianue
MOZEIIEN
MIPOCTPAHCTBEHHBIX
buryp».

IToustne 00bEMa;
€UHULIbI U3MEPEHUS
o0bEma. O0bEM
MPSIMOYTOJILHOTO
napajienenumnesa,
Ky0a, popMyibl
o0BEMa

N3y4aTth, UCHIOIB3YS SKCIIEPUMEHT, HAOIIOACHUE, U3MEPEHUE,
MOJICJINPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOICTBA HAa3BaHHBIX TEJ, BBISAABJIATH CXOACTBA U
Pa3IHYHUs: MEKIY IMPAMUAION U IIPU3MON; MEKITY
UUIMHAPOM, KOHYCOM U IIApOM.

Pacno3naBatsp pa3BEpTKY Napasuienenunena, Kyoa, Npusmsl,
nupamMubl, KOHyca, HUJINHAPA; KOHCTPYUPOBATH JaHHBIC
Tesa U3 pa3BEPTOK, CO3AABATh UX MOJEINH.

Co3naBath MoJeJIM IPOCTPAHCTBEHHBIX PUTYp (K13 Oymaru,
IPOBOJIOKH, TUTACTUJIMHA U JIp.)

N3mepsaTs HA MoOAeIsIX: ITTMHBI pEOEP MHOTOTPAaHHUKOB,
JMaMeTp Iapa.

BeiBoauts popmyry 00bEMa IPsIMOYTOJILHOTO
napajuieienuneaa.

Boruuncasars no gpopmysam: 00bEM NPSIMOYTOIBHOTO
napajuiesienunena, Kyoa; uCrojb30BaTh €IUHULIBI U3MEPEHUS
00bEMa; BBIYUCIATH O0BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
NapaJIeeNUIe 0B; pelaTh 3a1a4M C PEAIbHBIMU JAHHBIMU

[ToBTOpEeHue, 06001ICHHE,
CHCTEMATH3AIHs

20

IToBTOpEeHue
OCHOBHBIX ITOHSITHMI
1 METOJIOB KYpPCOB D
1 6 KJIaCCOB,
000011EHNE U
CHCTEMaTH3aI1s
3HAHUM

BoerunciasaTh 3HaueHNs BBIPAKECHUN, COAEPIKALLUX
HaTypaJIbHBIE, LIEIIbIE, ITOJIOKUTEIIBHBIE U OTPULIATEIbHbIE
4KCia, OOBIKHOBEHHBIE U IECSITUYHBIE IPOOU, BBITIOJIHSTh
peoOpa3oBaHus YHCE U BHIPAKEHUH.

Bri0upaTh cn1ocod cpaBHEHHUsI YUCETl, BBIYUCICHHM,
NPUMEHSITh CBOIiCTBa apu(METUUECKUX JCHCTBUN

JUISL paliOHAIN3aluU BEIYUCIICHU.
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PemaTh 3anaum u3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4eCcKHe 3HAHUA JIJIsl pelIeHUs 3374 U3 JIPYrux
MPEIMETOB.

PemaTh 3a1a4u pa3HbIMH CIIOCO0AMU, CPABHUBATD,
BbLIOMPATH CNOCOOBI PEIICHUA 3a/Ia4UH.

OcyecTBJIATH CAMOKOHTPOJIb BBIITOJIHAEMBIX TEUCTBUN U
CaMOIIPOBEPKY PE3yJIbTaTa BEIYMCICHHM

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI PAMME

170
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OEJEPAJIBHAS PABOYAA ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

INOACHUTEJIBHASA 3AIIMCKA

AnreOpa siBIIsieTCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 00pa3oBaHMUS:
OHa o0ecreynBaeT M3y4eHHE JPYTUuX AUCIHIUINH, KaK €CTECTBEHHO-HAYyYHOTO, TaK H
TYMaHUTapHOTO IIUKJIOB, €€ OCBOCHHUE HEOOXOAMMO JIJIsl POIOJDKEHUS 00pa30BaHUA U B
MOBCEIHEBHON ku3HU. Pa3Butne y 0O0ydYarommxcs Hay4HbIX MPEACTABICHUH O
MPOUCXOXKICHUN UM CYIIHOCTH alreOpandeckux aOCTpakiui, crnoco0e OTpakeHus
MaTeMaTUYECKOW HAyKOW SBICHMM W TIPOILIECCOB B MPUPOAE M OOIEeCTBE, pPOJHU
MaTeMaTUYECKOro MOJCIMPOBAHUS B HAYYHOM TMO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
(GbOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KAYECTB MBIIUICHUS, HEOOXOIUMBIX JIJIs
ajanTaldd B COBpEMEHHOM Iu(ppoBoM obOimiecTBe. M3ydueHue anreOpbl oOecrieynBaeT
pa3BUTHE yMEHUs HaOII0AaTh, CpPaBHUBATH, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHUS, CIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaThH CBOU
JNEUCTBUS M BBIBOJBI, (QopMynupoBaTh yTBepxkaAcHUsA. OcCBoeHHE Kypca anreOpsl
o0ecreynBaeT pa3BUTUE JIOTMYECKOIO MBIIIJIEHUSI OOY4YalOIIUXCSA: OHU HMCHOJB3YIOT
JNETyKTUBHBIE W HWHIYKTUBHBIE pPacCyXACHUsA, OO0O0OIIEHME U KOHKPETU3AIHIO,
abcTparupoBanue 1 ananoruto. O0ydeHue anredpe mpeanoiaraeT 3HaYuTeIbHbIN 00bEM
CaMOCTOATENbHON JeATEIbHOCTH OOYYAIOIINXCS, TTO3TOMY CaMOCTOSATENIbHOE PEIICHUE
3a/1ay SBISETCS peann3auuei AesiTeIbHOCTHOTO MPUHIIMIA O0yUEHHUS.

B cTpykType mporpaMmbl yuyeOHOro Kypca «Anredpa» Ajisi OCHOBHOTO OOILIEro
oOpa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOUYECKUE JTMHUH:
«Hucna v BBIYUCICHUSY, «ATeOpandecKue BEIPAKECHU, «Y paBHEHUS! 1 HEPABCHCTBAY,
«Dyuknun». Kaxnas w3 3THX coliepKaTeIbHO-METOAUYECKUX JIMHUN pPa3BUBAETCS HA
MPOTSHKEHUU TPEX JIET U3YUYEHUs Kypca, B3aUMOJICUCTBYS C APYTUMHU €ro JUHUAMHU. B
X0Jle U3YYEHHs] YYEOHOro Kypca OOy4arolUMCs MPUXOJUTCS JIOTHYECKU PacCyXAaTh,
HCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBSI3W ¢ ATUM B mOporpammy
y4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPBIE OCHOBBI JIOTHUKHU, MPEACTABICHHbBIE
BO BCEX OCHOBHBIX pa3feliax MaTEeMaTUYECKOro 0Opa30BaHUS U CHOCOOCTBYIOLIUE
OBJIAJICHUIO OOYYAIONIMMUCS OCHOB YHHMBEPCAIBHOTO MAaTEMaTUYECKOTO  SA3BIKa.
CopeprkaTenbHOW M CTPYKTYPHOM OCOOCHHOCTBIO yueOHOTO Kypca « AnreOpay sSBIseTcs
€ro UHTETPUPOBAHHBIN XapakKTep.

Conepxanve muHUA «YucCia U BRIYUCICHUS» CIIYKUT OCHOBOM JUIsl JAJbHEHIIErO
U3YYCHUSI MATEMATHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYalOMUXCS JIOTHYECKOTO
MBINIUICHUS, (OPMHUPOBAHUIO yMEHHUS TOJB30BAThCS AITOPUTMaMHU, a TaKKe
MPUOOPETEHUIO MPAKTHYECKUX HABBIKOB, HEOOXOJIWUMBIX IJisi TOBCEIHECBHOW >KU3HHU.
Pa3BuTre TMOHATHS O 4YWCle HA YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUSI CBS3aHO
C paIMOHAILHBIMU U HUPPAIMOHAIILHBIMU YHUCIaMH, (OPMHUPOBAHUEM TIPE/ICTABICHUN
O JIEWCTBUTEIBLHOM YHUCJE. 3aBEPIICHUE OCBOEHUS YHUCIOBOM JIMHUU OTHECEHO
K cpefHemMy 001eMy 00pa3oBaHHMIO.
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Copnepkanve AByX anreOpandecKux JTUHUN — «AnreOpandecKkue BBIPOXCHHS» U
«YpaBHCHHsI W HEPABCHCTBA» CIOCOOCTBYET (OPMUPOBAHHUIO Yy OOYyUYaIOIIMXCS
MaTEeMaTUYEeCKOro anmnapara, He0OOX0JUMOTO JIJIsl pEeUICHUS 3a1a4 MaTeMaTUKH, CMEKHBIX
MPEIMETOB WM TPAKTHUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO 001Iero
oOpa3oBaHus Y4EOHBI MaTepuai TPYNIUPYETCS BOKPYT PAIMOHATBHBIX BBIPAKCHHM.
AnreOpa JIEMOHCTPUpPYET 3HAUYEHHE MATEMAaTUKH KaK S3bIKa JUJIi TOCTPOCHUS
MaTEeMaTUYECKUX MOJIeJICH, OTMMCAHMSI IIPOIIECCOB | SIBJICHUM peallbHOTO Mupa. B 3amaun
oOy4deHus anredpe BXOAT TakKe JalibHENIIee pa3BUTHE aJITOPUTMUUYECKOTO MBITUICHHUS,
HEOOXOMMOT0, B YaCTHOCTH, /Il OCBOCHUS Kypca HHPOPMATUKHU, U OBJIa/ICHUE HABBIKAMU
NeAYKTUBHBIX paccyxkaeHuil. IIpeoOpa3zoBaHne CHMBOJBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CHOCOOHOCTEHN K MaTEMaTUHYECKOMY TBOPYECTRBY.

Conepxanue (QyHKIIMOHAIBHO-TpaUUEeCKOW JIMHUM HAIEJIEHO Ha TOJIyYCHHE
OOy4YarOIIMMHUCS 3HAHUM O GYHKIMUSIX KaKk BaKHEHIIEH MaTeMaTHYECKOW MOJIeTu
JUTSl OTIMCAHUS W WCCIACAOBAHMS Pa3sHOOOPA3HBIX IMPOIECCOB U SBICHUW B MPUPOIE U
oOmiectBe. M3ydenne Marepuana CrocoOCTBYET Pa3BUTHIO Yy OOYUYAIOIIMXCA yMEHUS
WCITOJIB30BATh PA3JIMYHbBIC BBIPA3UTEIIBHBIC CPEICTBA SI3bIKA MATEMATHKH — CIIOBECHBIC,
CUMBOJIMYECKHUE, TpaduuecKre, BHOCUT BKJIAJ B (HOPMUPOBAHUE MIPEACTABICHUN O POJIH
MaTE€MaTHUKHU B Pa3BUTUU IIUBWIN3AIMHI U KYJIbTYPHI.

CornacHo yueOHOMY IUTaHy B 7—9 Kjaccax M3ydaercs ydeOHbI Kypce «Anredpay,
KOTOpPBI BKJIIOYACT CJEAYIONIME OCHOBHBIE pas3fenbl cojepxkanus: «Yucrna u
BBEIYHCIICHUS», «ANreOpandecKkue BBIPAKCHHS», «YpaBHEHUS H HEPABEHCTBAY,
«DyHKIIANY.

OOmiee YHMCIO YacoB, PEKOMEHAOBAaHHBIX Ui HW3yYeHHUS y4eOHOTro Kypca
«Anrebpa», — 306 gacoB: B 7 kmacce — 102 gaca (3 vaca B Henenmo), B 8 kiacce —
102 4gaca (3 yaca B Hezenio), B 9 kiacce — 102 yaca (3 yaca B He/Ien0).

COAEPKXAHUE OBYYEHUA

7 KIIACC
Yucaa v BbIYUCICHUSA

Jpo6u 0OBIKHOBEHHBIE U ICCSITUYHBIE, IIEPEX0]T OT OJHOUM (POpMBI 3amucH Ipodei K
npyroi. IloHsiTME palMOHAIBHOIO YHCIA, 3alUCh, CPAaBHEHUE, YIOPSAOYUBAHUE
pallMOHAJIBHBIX 4HhceNl. ApudMeTrhueckue JeUCTBUS C palMOHAIbLHBIMUA YHCIIAMHU.
Pemenue 3ama4 3 peasbHON MPAKTUKKA HA YaCTH, HAa IPOOH.

Crenenb C HaTypaJbHBIM T[OKa3zaTeleM: OIpeJeieHue, Mnpeodpa3oBaHue
BBIpQKEHUI HA OCHOBE OMpENENICHMs, 3amuch Ooblux yucena. [IporeHThl, 3amuch
MPOIICHTOB B BHJE ApoOM W JApoOW B BHUAE MPOIEHTOB. TpU OCHOBHBIC 3a/layd Ha
MPOIICHTHI, PEIICHUE 3a7]a4 U3 PeaTbHON MPAKTUKHU.

[IpuMeHeHne MPU3HAKOB JIEIMMOCTH, PA3JIOKEHUE HA MHOXHUTEIH HATypaJlbHBIX
quced.

PeanbHbIE 3aBUCUMOCTH, B TOM YHCIIE IPsSIMasi 1 0OpaTHAst IPOMOPITMOHATLHOCTH.
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AsiredOpanyeckue BbIPasKeHMsI

[lepeMeHHbIE, YUCIOBOE 3HAUYEHHE BBIPAXKEHHS C IEepeMeHHOM. JlomycThumbie
3HaueHUsd TepeMeHHbIX. [IpefcTaBieHHe 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B BHJIC
dbopmynbl. Beruucinenus no ¢opmynam. I[IpeoOpazoBanne OyKBEHHBIX BBIPAKEHUM,
TOXKJIECTBEHHO pPaBHBIC BBIPAKEHUS, MPaBUIIa IPeoOpa30BaHUs CYMM UM MPOU3BEICHUM,
IpaBuiia pacKpPbITUS CKOOOK U MPUBEICHUS MOJOOHBIX CIaracMbIX.

CBOIICTBA CTEMEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

Onnowiensl ¥ MHoOroujeHbl. CteneHb MHorowieHa. ClioeHUe, BBIYUTAHUE,
YMHOXEHUE MHOTOWICHOB. DOPMYJIbI COKPAIIEHHOTO YMHOKEHHUS: KBaJIpaT CyMMBbI U
KBaJpar pazHocTu. PopMyna pa3HOCTH KBajapaToB. Pa3nokeHHe MHOTOYJIEHOB Ha
MHOHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHUs, MpaBWia NpeoO0pa3oBaHUs ypaBHEHMS,
PAaBHOCHJIBHOCTh YPABHEHUM.

JIuHeHOEe ypaBHEHUE C OJTHOW IIEPEMEHHON, YHCIIO KOPHEH JJUHEMHOTO YPaBHEHU,
penieHrne JIMHEWMHBIX YypaBHEHUN. (CoOCTaBlI€HUWE YPAaBHEHUM 110 YCJIOBHUIO 3aJ1ayu.
Pemienne TEKCTOBBIX 3a/1a4 € TIOMOIIBIO YPABHEHU.

JIuneitHoe ypaBHEHHE C JIByMs NEepeMeHHbIMH U ero rpaduk. Cucrema IBYX
JMHENHBIX YpaBHEHUH € IByMs MepeMEHHbIMU. PellleHne cucteM ypaBHEHH ciocoOoM
ITOACTAaHOBKH. [ IpuMeps! pereHnst TEKCTOBBIX 33/1a4 ¢ IIOMOIIBI0 CHCTEM YPABHEHHM.

DOYyHKIUU

Koopannara Touku Ha npsimon. HuciioBbie TpoMeKyTKU. PaccTosiHue Mmex 1y 1Byms
TOYKaMH KOOPJIUHATHOU MPSIMOM.

[IpssmoyronbHas cucrema koopaunat, ocu OX u Oy. Abciucca u opuHaTa TOYKA
Ha KOOpAMHATHOW TuiockocTu. [Ipumepsl rpadukoB, 3amaHHbix (Gopmynamu. UYteHue
rpadukoB peanbHbIX 3aBucUMocTel. [lonsatue gynkiuu. 'padux dpynkumuu. CBoiicTBa
bynkuii. Jlunelinas gynkuus, e€ rpaduk. I'paduk ¢ynkuum y = |x|. I'padudeckoe
pelIeHrE JINHENHBIX YPABHEHUIN U CUCTEM JINHENHBIX YpaBHEHUM.

8 KJIACC
Yuci1a v BbIYUCTICHUS

KBagpatublii kopeHs u3 uncina. [lonstue o0 uppaimonanibHoM yucie. [ecatuunbie
npuOIMKEHUsT HUppalMOHANbHBIX unced. CBONCTBA apU(PMETHUECKUX KBaJApPATHBIX
KOpHEW M UX MPUMEHEHHUE K MPeoOpa30BaHUIO YMCIIOBBIX BBIPAKEHUN U BBIUMCICHHSIM.
JleCTBUTENBHBIC YHCIIA.

Crenens ¢ LenbIM IoKa3aresieM 1 €€ cBorcTBa. CTaHaapTHas 3aIlliCh YNCTA.

AJiredpanyecKue BbIPaKeHUS
KBagpaTHbIl TpEXWIEH, Pa3JIOKEHHUE KBAAPATHOIO TPEXUIEHA HA MHOYKHUTEIH.
Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoit npodu. CroxeHue,
BbIUWTAaHUE, YMHOKEHHE, JIeJIeHHE alireOpandeckux Ipooeil. ParmoHanbHble BIpaXKeHUS
U UX IIpeoOpazoBaHue.
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YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaJpaTHOrO ypaBHEHHs. Teopema
Buera. Pemienue ypaBHEHUM, CBOISINUXCS K JIMHEWHBIM M KBaJpaTHBIM. [Ipocreninune
JTPOOHO-pallMOHATbHBIEC YPABHEHHUS.

I'paduueckass uHTEpripeTanusi yYpaBHEHM C JABYMs TMEPEMEHHBIMU M CHCTEM
JIMHEWHBIX YPAaBHEHUH C ABYMS IEpEMEHHBIMU. [[prMephI pelieHns CUCTEM HEJTMHENHBIX
YPaBHEHUI C ABYyMS IEPEMEHHBIMHU.

Pelienue TeKCTOBBIX 3aa4 aNredOpaniyeckium CriocoOoM.

HucmoBble HEpPABEHCTBA M HMX CBOMCTBA. HepaBeHCTBO C OJHOW MEPEMEHHOM.
PaBHOCUIBHOCTH HEpAaBEHCTB. JINHEITHBIE HEPABEHCTBA C OAHOMN NepeMeHHONW. CHUCTEeMBI
JIMHEWHBIX HEPABEHCTB C OJTHOU IIEPEMEHHOM.

DOyHKUMH

[Tonstue ¢Qpynxumu. OOnacTh ONpenesaeHUss U MHOXKECTBO 3HAYEHUN (YHKIUH.
CriocoObl 3a1aHust (PYHKITHI.

I'padux pynkuuu. Yrenue coictB pyHkiuu no e€ rpaduky. [Ipumeps! rpadukon
GyHKIMNA, OTpaXKaIOIIUX PeabHbIE MPOIECCHI.

@OYHKIMHU, ONUCHIBAIOLIUE MPSMYIO K 00paTHYIO PONOPLUUOHAIBHBIE 3aBUCUMOCTH,
ux rpapuku. @yukiunu y = X%, y = X3, y =vx, y=|X|. I'paduueckoe perienre ypaBHeHHit
Y CUCTEM YPaBHEHUH.

9 KUIACC
Yucaa v BbIYUCICHUSA

PanimonanpHbpie uucia, uppalMoHalIbHBIE YHCIIA, KOHEUHbIE W OECKOHEUHBIC
JeCATUYHBIE TpoOu. MHOXECTBO JEHCTBUTENBHBIX YUCEN, IEUCTBUTEIIbHBIE YHCIIa KaK
OECKOHEUHbIE JCCATHYHbIC ApoOM. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKITY
MHOKECTBOM JICMCTBUTEIIBHBIX YACEN U KOOPAUHATHON IIPSMOM.

CpaBHeHue JNEUCTBUTENBHBIX qucell, apudMeTHIeCKue JEUCTBHUS
C JEWCTBUTEIILHBIMU YHCIIAMU.

Pa3smepsl  OOBEKTOB  OKPYXKAIOIIETO  MHUpPA, JJIMTEIBHOCTH  TPOIIECCOB B
OKPYKaIOIIEM MUPE.

[TpubamxkEHHOe 3HAYEHHWE BEJIMYMUHBI, TOYHOCTh NpuOMBKeHUs. OKpyTieHHe
yucell. [[puknaka u oleHka pe3yabTaToB BHIYACICHUMN.

YpaBHeHUs U HEPABEHCTBA

JluneniHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOIAIIMXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHHI, CBOASIIMXCS K KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. [IpuMmepbl pemieHHs ypaBHEHUM TPETbEd W YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIU.

Pemienne poOHO-pallMOHANBHBIX ypaBHEHUH. PelieHue TEKCTOBBIX —3ajad
anreOpanyeckuM METOIOM.

VYpaBHeHHe C JByMsl TMEpEeMEHHBIMU M ero rpaduk. Pemenue cuctem aByX
JIMHEWHBIX YPAaBHEHUH C ABYMS [IEPEMEHHBIMHU. PellleHre CUCTeM ABYX YPABHEHUM, OTHO
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U3 KOTOPBIX JHHEWHOE, a Jpyroe — BTOpOM cTemeHu. ['paduueckas mMHTEpHpeTanus
CHUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pelienre TeKCTOBBIX 3aJ1a4 aaredpandyeckuM Crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEHHBIX HEPABEHCTB C OJHOM TNEpEeMEHHOM. PelieHne cucrem
JMHEWHBIX HEPABEHCTB C OJHOM nepeMeHHoM. KBanpaTHbeie HepaBeHCcTBA. ' paduueckas
MHTEPHPETALINS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IEPEMECHHBIMU.

DOyHKIUU

Ksanparnunas pyHKus, €€ rpaduk u cBoiicTsa. [lapabosa, KOOpAMHATHI BEPIIMHbL
11apabosibl, 0Ch CAMMETPHH apadoJIbL.

I'paduku ¢Gyukuii: y= £x, y= £x+b, y= k, yv=x}y=Vx, y=

| x|,

U UX CBOWCTBA.

YucsoBble MOCI€10BATEIbHOCTH U MPOrPeccun

[ToHsiTHE YKWCIOBOM  TMOCIEIOBATEIBHOCTH. 3aJaHUE MOCIEA0BATEIIbHOCTH
peKyppeHTHOM hopmysoit u popmMyIioi N-ro yjeHa.

Apudmernueckass U TeoMeTpuyeckas mporpeccur. DopMmynbl N-ro  4iIeHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpecCuil, CyMMbI IEPBBIX N YJICHOB.

N3o00pakeHre 4wieHOB apu(METUUECKOW U TeOMETPUUECKOM MPOrpeccuil TOUKaMu
Ha KOOPJIWHATHOM TUJIOCKOCTH. JIMHEHWHBIA W HSKCHOHEHIMAIbHBIA POCT. CIIOXKHBIE
MIPOLIEHTHI.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHBIE  pe3yNbTaThl  OCBOCHHMS ~ MPOTpaMMBI  y4eOHOro  Kypca
K KOHITy 0Oy4eHus B 7 Kjacce:

Yucsia 1 BbIYUCTICHUSA

BoInonHATe, coueTasi yCTHbIE U MUCbMEHHbIE PUEMBI, apupMeTHIEeCKUe 1eHCTBUS
C pallMOHATIBHBIMU YUCIIaAMHU.

HaxoauTh 3Ha4eHHs YUCIOBBIX BBIPAXKEHUN, IPUMEHITH pa3HOOOpa3Hble CIOCOObI
U NIPUEMBI BBIYMCIICHUS 3HAUEHUN TPOOHBIX BBIPAKEHUH, COAEPKAIINX OOBIKHOBEHHBIE
U JECATHYHBIC TPOOH.

[Tepexoautes OT omHOW (OPMBI 3aMMCH YUCET K Jpyroil (mpeoOpa3oBHIBATH
JECATUYHYIO Ap0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSTHYHYIO, B YACTHOCTH B
OECKOHEUHYIO JIECATUYHYIO APOOB).

CpaBHUBATH U YIIOPSAIOUYNBATH PAllMOHATIBHBIE YHCIIA.

OKpyrJsTh yncia.

BpINONHATE NPUKMIAKY M OLICHKY pPE3ysbTaTa BBIYMCICHUN, OLICHKY 3HAYECHUHN
YUCJIOBBIX BBIPAKEHUW. BBITONHATE AEUCTBUS CO CTENEHSAMU C HaTypajJbHBIMHU
ITOKA3aTEISIMHU.

[IprMeHATs NPU3HAKKA JEJIMMOCTH, PA3JIOKEHUE HA MHOXKWUTEIN HATypaJbHBIX
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PemaTte mpakTHKO-OpUEHTUPOBAHHBIC 331a91, CBSI3aHHBIC C OTHOIIIEHUEM BEITUYHH,
MPOTOPIIMOHAIEHOCTRIO  BEITUYMH, TMPOICHTAMH, WHTEPIPETHPOBATh PE3yJIbTATHI
pemieHus 3a/1a49 ¢ y4€TOM OrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX
0OBEKTOB.

AsiredOpanyeckue BbIPasKeHUsI

Hcnonb3oBarh anredpandyeckyrd TEPMUHOJIOTHIO UM CHUMBOJIUKY, TPUMEHSTH €&
B IIPOIIECCE OCBOEHUS yueOHOTO MaTepHalia.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPQXXEHUN TMpU 3aJaHHBIX 3HAYECHHSIX
MIEPEMEHHBIX.

BrInonHAT npeoOpa3oBaHUs 1EJIOT0 BBIPAKEHHS B MHOIOYIEH MPUBENCHHUEM
NOJIOOHBIX CJIaraéMbIX, pACKPBITUEM CKOOOK.

BBINONHAT YMHOKEHHE OJHOYWIEHA HA MHOTOYJIEH U MHOTOWIEHAa HA MHOT'OYJIEH,
IPUMEHATH (DOPMYJIbI KBaJpaTa CyMMbI M KBaJpaTa pa3HOCTH.

OcCylecTBIATh Pa3IOKEHUE MHOTOWICHOB HA MHOKUTEIHN C TOMOILBIO BEIHECEHUS
32 CKOOKHM OOIIEro MHOXHUTENS, TPYNIHPOBKH CJIAraéMbIX, HNPUMEHEHUs (HopMys
COKpAILLIEHHOI'O YMHOKECHUS.

[IpuMmeHsATh mpeoOpa3oBaHKs MHOTOYIEHOB [UJISl PELIEHUs Pa3iIMYHbIX 3a7ad U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON IPAKTUKH.

Hcnons30BaTh  CBOWCTBA  CTENEHEM € HATYpPAJIbHBIMH  IIOKAa3aTEIsIMU
JUIsL IPpe00pa30BaHUS BBIPAKEHUI.

YpaBHeHHS U HEPABEHCTBA

Pematp nuHelHbIE ypaBHEHUS C OJHOM IIEPEMEHHOM, IIPUMEHSS ITpaBUIIa IIepexoaa
OT MCXOJHOI'0 YpPaBHEHUS K PaBHOCWIBHOMY eMmy. [IpoBepsTh, SABISAETCA JIM YUCIO
KOpPHEM YPaBHECHHUS.

[Ipumensaty rpaduyueckre METONbI MPH PEIICHUH JIMHEWHBIX ypaBHEHUN W HX
CUCTEM.

[TonGupath npuMepsl Map YUCEN, IBISIOIINXCS PEICHUEM JIMHEHHOTO YPaBHEHUS C
JIBYMsI IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW IJIOCKOCTH TpaUK JIUHEHHOrO YpaBHEHHUS C JABYMs
NEePEMEHHBIMHU, MOJIB3YSCh TPa(pUKOM, MPUBOIUTH TPUMEPHI PEILICHUS YPABHEHUS.

Pemrars cucteMbl IByX JIMHENHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU, B TOM YHCIIE
rpaduyecky.

CocTaBisaTh U pelmiaTh JUHEMHOE YPABHEHUE WIIM CHUCTEMY JIMHEMHBIX YpaBHEHUU
[0 YCIOBHUIO 33Ja4yd, WHTEPIPETUPOBATH B COOTBETCTBHM C KOHTEKCTOM 3aJadd
IIOJIy4YEHHBIN Pe3yJIbTAaT.

DyHKIUU

N3ob6paxkarh Ha KOOpPAMHATHOW MPSMOW TOYKHU, COOTBETCTBYIOUIWE 3aJaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, WHTEpPBaJbl, 3alMChIBATh YHCIIOBBIE IMPOMEXKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTtMeuats B KOOPAMHATHOM MIIOCKOCTH TOYKH I10 3aJaHHBIM KOOpJAMHATaM, CTPOUTH
rpaduxu muHeHbIX QyHKIMA. CTpouTh rpaduk QyHKIMH Y = |x|.
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OnuceiBaTh ¢ MOMOIIBIO (PYHKIIMI W3BECTHBIE 3aBUCUMOCTU MEXY BEIMYMHAMHU:
CKOpPOCTb, BpEMs, PacCTOSHHUE, I[eHa, KOJIWYECTBO, CTOMMOCTh, MPOU3BOAUTEIHHOCTD,
BpeMsi, 00bEM pabOTHI.

HaxonuTs 3HaueHHne (GYHKINU 110 3HAYCHHIO €€ apryMeHTa.

[lonnmars rpaduueckuii crmoco0 TMpeAcTaBiIeHUS W aHaidu3a UHGOpPMAaIUH,
U3BJICKaTh U MHTEPIPETHPOBATh MHPOPMALIKIO U3 TPadUKOB PEANbHBIX MPOLIECCOB U
3aBHCHUMOCTEH.

[IpenMeTHBIE pe3yIbTaTBl OCBOCHHUS TMPOTPAMMBI Y4EOHOTO Kypca K KOHILY
oOydeHwus B 8 Ki1acce:

YucJa v BbIYHCIEHUS

Hcnonb30BaTh HayalbHBIE MPEJICTABICHUSI O MHOXKECTBE JACHCTBUTEIBHBIX YUCEI
JUIS CpPAaBHEHMS, OKPYTJICHHMS W BBIYUCICHUN, HM300pa)kaTh JICHUCTBUTEIBbHBIC YHCTIA
TOYKaMH Ha KOOPJIUHATHOU HPSIMOM.

[IpumensaTy moOHATHE apU(PMETHYECKOTO KBAJAPATHOTO KOPHS, HaxXOJHUTh
KBaJpaTHbIC KOPHH, HCHOJB3ys NpPH HEOOXOAUMOCTH KaJbKYJISITOP, BBITIOIHATH
npeoOpa3oBaHusl BRIPAKECHUM, COAEpKAIIMX KBaJpaTHbIE KOPHH, MUCIOJL3Yys CBOMCTBA
KOPHEW.

Ncnonb3oBath 3anucu OOJIBIINX U MaJIbIX YUCEN C IOMOINIBIO AECATUYHBIX ApoOei
u creneHei yucia 10.

AuredpanyecKkue BbIpaKeHHU

[IpuMeHATh MOHATHE CTETIEHH C LIEJIBIM MIOKa3aTeNIeM, BBIMOJIHATh IPeoOpa3zoBaHus
BBIPAXXEHUH, COACPIKAILMX CTEIIEHU C LEJIBIM I0KA3aTeJIEM.

BBITIONHATE  TOKIECTBEHHBIE MPEOOpa30BaHUsl  PALMOHANBHBIX  BBIPAKEHHM
Ha OCHOBE MPaBUJI ACHCTBUI HaJ MHOTOYJIEHAMH U alNre0pandyecKuMu ApoOsiMHU.

PacknanpiBaTh KBaApaTHBIA TPEXUIIEH HA MHOKUTENH.

[IpumeHsAT, TpeoOpa3oBaHMs BBIPAKEHUNW Uil pPELUCHHs pa3IMyHbIX 3ajad
13 MaTEMAaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOU ITPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemare JnMHENHBIE, KBaIpaTHBIE YpPAaBHEHUS W pPALMOHAJIbHBIC YpPaBHEHUS,
CBOAILMECS K HUM, CHCTEMBI IByX YPABHEHUU C IBYMs IEPEMEHHBIMH.

[IpoBoauTE MPOCTENIINE UCCIIENOBAHNUS YPABHEHUM U CUCTEM YPaBHEHUH, B TOM
YHuclie C MNpUMEHEHHEeM TIpaduyecKux MpencTaBieHuil (ycTaHaBIMBaTb, UMEET JIU
YPaBHEHUE WM CUCTEMA YPABHEHUH PELICHHUS, €CJIU UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexoauTh OT CIIOBECHOM (POPMYIMPOBKH 33/1a4u K €€ anreOpandeckoi MOJeIu ¢
IIOMOLIBIO COCTABJICHHWSI YPAaBHEHUS WM CHCTEMBbl YPaBHEHWM, MHTEPIIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3a]1a4¥ MTOJYYEHHBIN PE3YIIbTAT.

[IprMeHATh CBOWCTBAa YMCIOBBIX HEPABEHCTB JJIsI CPABHEHHMS, OLICHKH, PEIIaTh
JMHEHHBIC HEPABEHCTBA C OJHOW MEPEMEHHON W WX CUCTEMBI, J1aBaTh TIpadUuecKyro
WJUTFOCTPALIMIO0 MHOXKECTBA PELLICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKUMH

[lonumate M HUCHONB30BaTh (YHKIHUOHAIBHBIE TOHSATHUS M S3bIK (TEPMUHBI,
CUMBOJIMYECKUE O0O0O3HAYCHMsI), OMNPEACNATh 3HadeHHWE (PYHKIUM TI0 3HAYCHUIO
aprymMeHTa, OrpeeiaTh CBOMCTBA (PYHKIUU 10 €€ rpaduky.

Ctpoutsb rpaduku 3J1eMEHTApHBIX PYHKIIUN BUA:

y=_,yv=x% y=x3y=+vx, y=|x|, onucelBarh CBOWCTBA YUCIOBOI (yHKIHH

P
o e€ rpaduky.

[IpenMeTHBIE pe3yIbTaTBl OCBOCHHUS TPOTPAMMBI Y4EOHOTO Kypca K KOHILY
oOydenus B 9 Kiacce:

YucJa ¥ BbIYHCIEHUS

CpaBHMBATH U YIIOPSAI0YMBATH PAllMOHAIBHBIE U UPPAIIMOHAJIBHBIE YHCIIA.

Brimonuare apudmernueckue AEUCTBUS C pAIlMOHATBHBIMU UHCIIAMH, COYETast
YCTHBIE W TIMCHbMEHHBIE MPHUEMBI, BBINOJHATH BBIUUCICHUS C HUPPAUUOHAIBHBIMU
YHUCJIaMHU.

HaxonuThs 3Ha4YeHUs CTENEHEW C LEIbIMU IMOKA3aTEIsIMU M KOPHEH, BBIYUCIATH
3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyriATh  JI€UCTBUTEIBHBIE YHWCJA, BBINOJHATH MPUKUIKY  pe3yJbTaTra
BBIYHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHHS U HEPABEHCTBA

Pemrare nuHelHBIE M KBaJpaTHBIE YPAaBHEHUS, YPABHEHUS, CBOMSLIMECA K HUM,
npocTeiire ApoOHO-pallMOHANIbHBIE YPaBHEHUS.

Pemars cucTeMpl IByX JTMHEHWHBIX YPAaBHEHUM C IBYMS IEPEMEHHBIMA U CHCTEMBI
JBYX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE ABJISAETCS JIMHEUHBIM.

Pemarp TeKCTOBBIE 3a1auu alreOpandeckuM CIIOCOOOM € NOMOIIBK COCTaBIIEHMS
YPAaBHEHMS WU CUCTEMBI JBYX YPABHEHUH C JBYMs IIEPEMEHHBIMU.

[IpoBoauTH mpoCTENIINE UCCIECIOBAHNUS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM
Yuciie ¢ NPUMEHEHHWEM TrpapuuecKuX MpeJCTaBIeHUN (yCTaHABIMBATb, HMEET JIU
ypaBHEHUE WM CUCTEMA YPABHEHUI PEIICHHUS], €CITU UMEET, TO CKOJIBKO, U MPOYEE).

Pemath nuHeliHbIe HEpABEHCTBA, KBaIpaTHbIE HEPABEHCTBA, M300pakaTh pelieHHe
HEPABEHCTB HA YMCJIOBOM NPSAMOM, 3alUCHIBATh PEUIEHUE C IOMOIIBIO CUMBOJIOB.

Pemars cucreMsl JMHEWHBIX HEPABEHCTB, CHUCTEMbI HEPABEHCTB, BKIIIOYAIOIIUE
KBaJIpaTHOE HEPaBEHCTBO, M300paXkaTh PEIICHHWE CHUCTEMbl HEPABEHCTB HA YHUCIOBOU
IIPSAAMOM, 3aIIMCHIBATh PELIEHNE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLIEHUU PA3IUYHBIX 3a/1a4.

DyHKUMH
Pacno3naBate  (QyHKIMM  HW3y4eHHBIX BUIOB. [loka3piBaThb CXEMaTUYECKH
pacmoyioKEHHE Ha KOOPIAWHATHOU TIOCKOCTH rpadukoB (PyHKIUM Buma: y = RX,

y=#x+b, y= k, yv=ax’+bx+c, y=x3 y=vVx, y=|x| B

3aBUCHMMOCTH -
x

OT 3HaYeHUM KO3(PPUILIUEHTOB, ONUCHIBATH CBONCTBA (PYHKIIHIA.
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Crpouth W u300pakaTb CXeMaTHYeCKW TIpaduKu KBaJPAaTUUHBIX (DYHKIUH,
OIMCHIBATh CBOMCTBA KBaAPATUYHBIX (DYHKIIHI MO UX rpaduKam.

Pacno3naBate KBagpaTHuHyO (YHKIHIO TO0 ¢GopMmyse, MNPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucoBble MOCAET0BATEILHOCTH H MPOTrPecCHH

Pacro3naBath apuMETHUYECKYI0O U TCOMETPHUECKYIO MPOTPECCHH IPU Pa3HbBIX
crioco0ax 3ajaHusl.

BEINIOIHATE BEIYMCIICHUS C HCIIOJIB30BaHHEM (OpMYJI N-TO WieHa apu(MeTHICCKOM
U TE€OMETPUYECKOM MPOrpecCrii, CYMMBI IIEPBBIX N YWICHOB.

M300paxaTh 4iICHBI IIOCICI0BATCIPHOCTH TOUKAMH Ha KOOPAUHATHOM IJIOCKOCTH.

Pemate 3amayn, CBS3aHHBIE C YKMCIOBBIMH ITOCIEIOBATEILHOCTSIMU, B TOM YHCIIE
3aJ1a4M U3 PeaTbHOM )KM3HU (C HCIIOJIb30BAaHHEM KAJIbKYIISATOPA, IU(POBBIX TEXHOJIOTHIA).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaunmenoBanue paznena |KoaumdecTtBo OcHoBHOE OcHOBHBIE BUJIBI JIEATEIBHOCTH O0YHAIOIIUXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
Yucna v BBIYHCIICHHUS. 25 [lonsiTne CucremMaTu3upoBaTh M 000ralaTh 3HAHUS
PanyoHaneHbIe yncaa paloHaNbHOIO YUCHa. | 00 OOBIKHOBEHHBIX U JECATHUUHBIX IPOOSIX.
Apudmernueckue CpaBHMBATB U YHOPSII0YMBATH JAPO0H, TPeoOpPa30BHIBAS
NENCTBUSA IpU HEOOXOJUMOCTHU AECSITUYHBIE APOOU B OOBIKHOBEHHBIE,

C pallMOHAILHBIMU
yucinamu. CpaBHEHHUE,
YIIOPSAI0YNBAHUE
PalMOHAIIBHBIX YHCEIL.
Crenenb

C HaTypaJIbHBIM
MOKA3aTeJIEM.
Penienne oCHOBHBIX
3a/1a4 Ha JIpooH,
MIPOLIEHTHI

W3 peAUTbHOU
MIPAKTUKH.

IIpu3Haku nenuMocTy,
Pa3JIOKEHHUS

Ha MHOKUTEIN
HaTypaJIbHBIX YK CET.

OOBIKHOBEHHBIC B ICCITUYHBIC, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOb.

IIpuMeHATH pa3HO0Opa3HbIe CIIOCOOBI M IPUEMBI
BbIYUCJIEHHUS 3HAYEeHUI JPOOHBIX BHIPAKEHUIA,
coJiepKalinx OOBIKHOBEHHBIE U IECATUYHBIE JPOOH:
3aMEHSTh IPU HEOOXOUMOCTH JIECATUYHYIO APOOh
OOBIKHOBEHHOW M OOBIKHOBEHHYIO JIECATUIHOM, MPUBOUTH
BBIpakeHue K hopme, Hanbosee yno0HOM 11 BBIYUCTIECHUH,
npeoOpa3oBbIBATH IPOOHBIEC BHIPAKEHUSI HA YMHOKEHUE U
JIETICHHUE IECATUYHBIX IPO0eH K JEHCTBUAM C 1ETBIMU
YHUCJIAMHU.

IIpuBoAUTH YKCI0BbIE M OYKBEHHbIE PUMEPbI CTEIICHU
C HaTypaJIbHBIM MOKA3aTEIEeM, OOBICHSS 3HAUCHHUS
OCHOBaHMS CTENEHH U MOKa3aTelsl CTENeH!, HAXOAUTh
3Ha4YeHus cTerneHei puaa a" (a — ao00e parMoHaIbHOE
YUCJI0, N — HATYpaAJIbHOE YHUCJIO).
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PeasibHbie
3aBucuUMOCTH. [ Ipsmas
1 oOpaTHas
MPONOPIUOHAIBHOCTH

IMouuMAaTh CMBICT 3alIKCH OOJIBIIUX YHUCEN C IIOMOIILIO
JNECATUYHBIX JIpo0Oeit u creneHel yncia 10, npuMeHsaTh ux
B PCABHBIX CUTYaIIHSIX.

IIpuMeHATH IPU3HAKH JCITUMOCTH, PA3JIOKCHUS Ha
MHOXKHUTEIIA HATypaJIbHbBIX YUCE.

PemaTh 3a1a4u Ha 9aCTH, IPOIICHTHI, POTIOPITHH,

Ha HaxoXXJIeHue ApoOu (IIPOIIEHTa) OT BEJIMUUHBI U
BEJIMYMHBI 0 €€ IpoOu (MPOIEHTY), ApoOu (TIPoLIeHTA),
KOTOPBIN COCTaBIIACT OJHA BEIMUMWHA OT JIPYTOM.
IIpuBOaUTH, pa30MpaTh, OLEHMBATH PA3INYHBIC PEIICHHUS,
3aIIMCH PEIICHUN TEeKCTOBBIX 3aj1a4.

Pacno3HaBaTh ¥ 00bSICHSITh, OITUPASCh HA ONIPECIICHUS,
IPSIMO MPOTIOPITMOHAIBHBIE U 00pPaTHO MPOTIOPITHOHAIBHBIE
3aBUCHMOCTH MEXy BEIMYMHAMU;, MPHUBOJAUTH MPUMeEPHI
ATUX 3aBUCUMOCTEH U3 peaibHOTO MUpPa, U3 IPYTUX YIeOHBIX
IPEIMETOB.

Pemath pakTHKO-OpUEHTUPOBAHHBIC 33/1a4l Ha JIPOOH,
MPOIICHTHI, IPSAMYIO M OOPAaTHYIO ITPOTOPIIMOHAIBHOCTH,
IPOIIOPITUH

AnreOpanyeckue
BBIPKEHUS

27

bykBeHnHbie
BBIPAKCHUS.
IIepemeHHBIE.
Honyctumele
3HAYCHMUS
[IEPEMEHHBIX.
DopMyIbI.

Ogaanetpb anreOpanyeckol TEPMUHOIOTUEN U CUMBOJIUKOM,
NPUMEHSTH €€ B IIPOIIeCCe OCBOCHUS yueOHOTO MaTepHaia.
HaxoauTs 3HaueHNs1 OyKBEHHBIX BBIPAXKEHUHN MPHU 33JaHHBIX
3HAYEHUSAX OYKB; BBIMIOJHSThH BEIYUCIICHUS TT0 (hOpMYJIaMm.
BoInosHATH TpeoOpa3oBaHus 1EJIOT0 BhIPAKCHUS

B MHOTOYJICH MMPUBEICHUEM TIOI0OHBIX CIIaraeMbIX,
PacCKpBITHEM CKOOOK. BBINMOJIHATH YMHOKEHHE OTHOUJICHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPAKECHUM,
PacCKpBITHE CKOOOK U
MIPUBEICHUC

HOI[06HI>IX cJlaraCMbIX.

CBolicTBa CTCIICHU
C HAaTypaJIbHbIM
MoKa3aTeyeM.
MHOTro4JICHBI.
CnoxeHue,
BBIYMTAHUE,
YMHOKEHHE
MHOT'OYJICHOB.
DopmyJibl
COKpAILIEHHOTO
YMHOKEHHSI.
Paznoxxenue
MHOT'OWJICHOB
Ha MHO>KUTEIN

Ha MHOT'OYJIEH U MHOI'OYJIEHA HA MHOTOYWICH, IPUMEHATH
(dopMyIbl KBaipaTa CyMMBI M KBaJipaTa pa3HOCTH.
OcyuecTBIATH Pa3I0KEHNE MHOTOYWIEHOB HA MHOKUTEIN
yTEM BBIHECEHHUS 32 CKOOKU OOLIET0 MHOXKHUTEIS,
npUMEHEHHUs: (POPMYJIbI pa3HOCTH KBAJPaToB, popmyn
COKpAIEHHOI'0 YMHOKEHHSI.

IIpumensiTh npeobpazoBaHNEe MHOTOWICHOB JUIsI PELLICHUS
Pa3IMYHBIX 33]1a4 U3 MAaTEMATUKU, CMEKHBIX IIPEIMETOB,
U3 pEAIbHOW MPAKTUKH.

3HAKOMHUTBCS C HCTOPHEH pa3BUTUS MaTEMaTUKU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, ITpaBuia
npeoOpa3oBaHUs
YpaBHEHUS,
PaBHOCUJIBHOCTD
YPaBHEHHUM.
JIunelinoe ypaBHEHUE

Pemare nuHeliHOE ypaBHEHUE C OJHOM IIEPEMEHHON,
NPUMEeHsAS MPAaBWJIA [IEPEX01A OT UCXOIHOTO YPaBHEHUS

K PaBHOCWJIBHOMY eMy Oouiee nipocToro Buaa. Ilposepsits,
ABJIAETCS JIM KOHKPETHOE YUCIIO KOPHEM YPaBHEHUS.
IMoadupaTts MpuMepsI Nap YUCE, SIBISIOIUXCS PELIEHUEM
JIMHEWHOTI'0 YPAaBHEHUS C IBYMsI [ICPEMEHHBIMH.
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C OJTHOM IEPEMEHHOM,
PEIICHUE TUHEUHBIX
ypaBHEHUU. Pemienue
3a/1a4 € MOMOUIBIO
YpaBHEHUM.
JInnenHoe ypaBHEeHuUE
C ABYMsI
IIEPEMEHHBIMU U €r0
rpaduk. Cuctema aByx
JIMHEWHBIX YPaBHEHUN
C ABYMs

CTponTh B KOOPAUHATHOMN MJIOCKOCTH rpaduK JIMHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOJIB3YSICh TPAPUKOM,
NPUBOAMTH IPUMEPbI PEUICHNS YPABHEHUS.

HaxoauTh penieHue CUCTEMbI ABYX JUHEHHBIX YPABHEHUMN
C ABYMSI IEPEMEHHBIMU.

CocraBJisATh U peliaTh YPABHCHUE WIIA CUCTEMY
YPaBHEHHUM I10 YCIIOBUIO 3aa4U, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 33]1a41 MMOJTYYEHHBIN
pe3ynbTar

MEPEMEHHBIMU
Koopaunate! u rpaduku. 24 Koopannara Touku HN300paxaTh Ha KOOPIUHATHOW MPSIMOMN TOYKH,
OyHKIUU Ha IpAMOU. UHCIOBBIE | COOTBETCTBYIOLIME 3aJaHHBIM KOOPAUHATAM, JIYYH, OTPE3KH,
MIPOMEXKYTKH. WHTEPBAJIbI; 3aMMCHIBATh UX HA aIreOpandeckoMm si3bIKe.

Paccrosinne mexay
JBYMSI TOUKaMH
KOOPJMHATHOU
MIPSIMOM.
IIpssmoyronbHas
CUCTEMA KOOPIUHAT
HAa IJIOCKOCTH.
[Tpumepsl rpadukoB,
3aJJaHHBIX
bopmynamu.

OTMeyaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH TIO
3aJIaHHBIM KOOPAWHATAM; CTPOUTH I'Ppa(pUKN HECTOKHBIX
3aBUCUMOCTEH, 3aJaHHBIX ()OPMYJIaMH, B TOM YHUCIIC

C MOMOIIBIO TU(GPOBBIX JAOOPATOPHUH.

I[IpumeHsATH, H3y4YaTh MPEUMYIIECTBA,
HHTEPHPETHPOBATH TpadruecKuii Criocod npecTaBICHUS
W aHaJIM3a Pa3HoO0pa3HOM KU3HEHHON HHGOPMAIIHIH.
OcBauBaTthb MoHsATHE (PYHKITNH, OBJIA/ICBAThH
(GyHKIIMOHATFHOW TEPMUHOJIOTHEH.

Pacno3naBatsp nuHelHy0 QyHKIHIO Y = KX + Db,
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Urenue rpaduxoB
peabHbBIX
3aBUCUMOCTEM.
[Tonsarue GpyHKIMM.
['paduk pyHKIHH.
CpoiicTBa pyHKIUH.
Jluneiinas QyHKIus.

ONMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYECHUI

K03 durmeHToB K u b.

Ctpountsh rpaduku JimHeitHON QyHKIMYU, QyHKIMHA Y = | X |.
Hcnoan3oBats HU(POBLIE PeCypPChl 11 TIOCTPOCHUS
rpadukoB pyHKUINN U U3yYEHUS] UX CBOICTB.

[IpuBOINUTH MPUMEPHI IMHEWHBIX 3aBUCHUMOCTEN B PEATTBHBIX
IIPOLIECCAX U SIBJICHUSX

[locTpoenue rpaduka
JUHENHON QYHKIUY.
I'paduk GyHKIIMN
y =|x|
[ToBTOpeHue u 06001IeHNEe 6 [ToBTOpEHUME Be10upaTh, NPUMEHATH OLIEHMBATH CIIOCO0OBI CPABHEHHUS
OCHOBHBIX TOHATUI YKCEeJl, BBIYUCICHUI, TPeoOpa30BaHUd BBIPAXKEHHUI,
U METOJIOB Kypca pElIeHUs] YpaBHEHHI.
7 xnacca, 00001IeH e OcyuecTBJISATH CAMOKOHTPOJIb BBINOJIHAEMBIX I€UCTBUI U
3HAHUHN CaMOMPOBEPKY pe3yJibTaTa BHIYMCICHHM, TPeoOpa30BaHui,
IIOCTPOCHUM.
PemaTh 3aqaum 13 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHMA U1 peLIECHUs 3a1a4 U3 IPYrux
MPEIMETOB.
PemaTe TekcTOBBIC 321a4H, CDABHMBATh, BHIOMPATH
CIoCo0bI pEIICHUS 3aa41
OBILIEE KOJIMYECTBO 102
YACOB I1O ITPOI PAMME
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8 KJIACC
HanmenoBanue pasnena |KonuuecTBo OcHoBHOE OcHOBHBIE BU/JIbI AESTEIBHOCTH O0YYarOIINXCS]
(TemnI) Kypca 4JacoB coJiepKaHue

Uucna 1 BBIYKCIICHHUS. 15 KBazgpaTHbIil KOpEHb DopMyJTHPOBATH ONpPeAeJIeHHe KBAIPATHOIO KOPHS

KBaaparHbie KOpHH u3 yucna. [lonsarue U3 4Kciia, apu(pMETUIECKOro KBaJApaTHOIO KOPHSL.
00 HppalOHAIBHOM IIpumMeHsATH onepanuio u3BJIEUECHNU KBaPATHOIO KOPHS
yucie. JlecaTnunbie U3 YHCIIA, MCTIO0JIB3YH [TPU HEOOXOUMOCTH KAJIbKYJISATOP.
IPUOIIKEHUS OueHnBaTh KBAJPATHBIE KOPHU LIEJIBIMU YHCIAMHU U
UPpalMOHAIbHBIX JNECATUYHBIMH IPOOSIMH.
YHUCEel. CpaBHMBATB U YNOPSJA0YUBATH PALMOHAIBHBIE U
JleiicTBUTENIbHBIE UpPpalMOHAIbHBIE YHCIIA, 3aIIMCAHHBIE C TOMOUIBIO
yucia. CpaBHEHUE KBaJpaTHBIX KOPHEW.
JENCTBUTENIbHBIX MccaenoBaTh ypaBHEHHE X2 = @, HAXOAUTH TOUHBIE U
YuCel. npubanxKEHHBIE KopHU Tipu a > 0.

YpaBHEHHE BUIA
X? = a.
CsoiicTBa
apudmeTrnuecKux

KBaJIPATHBIX KOPHEU.

[IpeoGpazoBanue
YHCIIOBBIX
BBIPAKCHUI,
COJIepKAIINX
KBaIpaTHbBIC KOPHU

HccaenoBarh cBOMCTBA KBAAPAaTHBIX KOPHEW, IPOBOS
YU CJIOBBIE SKCIIEPUMEHTHI C UCIOJIb30BAaHUEM KaJIbKYJISITOPA
(koMIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHICCKUX KBAIPATHBIX
KOpHEH; MPUMEHSTh UX JUIsl MPeoOpa30oBaHMs BHIPAKESHUH.
BoInoJHATH NIPeoOpPa30BaHNUs BEIPAXKEHUMN, COJIEPAKAITUX
KBaJIpaTHbIC KOPHU. BhipakaTh epeMEHHbBIC

U3 TEOMETPUIECKUX U HU3UIECKUX (Hopmy.

BbI4ucIsATh 3HAYEHUS BBIPAXKEHHM, COJICPKAIIUX
KBaJIpaTHbIE KOPHU, UCIIOJIB3YsI TPU HEOOXOAUMOCTH
KQIBKYJISITOP.
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Hcnoan3oBarhb B X0A€ pCIICHUA 3aaa4 9JICMCHTAPHBIC
MMpCaACTaBJICHUS, CBA3AHHBIC C HpI/I6JII/I}KéHHBIMI/I 3HaAa4YCHUAMU
BCJIIMYHH.

3HAKOMHUTBLCA C HCTOpHeﬁ Pa3BUTHUA MATCMATHKHA

Yucna 1 BBIYKCIICHHUS. CreneHsb € 1enbIM DopMyJIHPOBATH ONpeIeIeHUe CTEIICHHU C LIEJIBIM
Crenens ¢ Heapm ITOKA3aTEIIEM. IIOKAa3aTeJIEM.
[10Ka3aTesIeM CranpaprtHas 3anuch IIpeacraBasAThb 3anMCh OOJBIINX U MAJIBIX YHCEN
qyuca. B CTaHJapTHOM BujJe. CpaBHUBATH YKCIIa U BEJIMYUHBI,
Pa3mepsl 00bEKTOB 3alMCcaHHbIE C UCIIONIb30BaHueM crerneHu 10.
OKPY’KAIOIIEro Mupa Hcnoab30BaTh 3alIUCh YUCET B CTAHAAPTHOM BHJIE
(OT 2NIeMEeHTapHBIX JUTSI BBIPQXKEHUS pa3MEPOB 00BEKTOB, IIUTEILHOCTH
YaCTHI] IIPOLIECCOB B OKPYKAIOIIEM MUPE.
J10 KOCMHYECKHUX DopMyJTHPOBATD, 3ANIMCHIBATH B CHMBOJINYECKOi opme
OOBEKTOB), Y HJUTIOCTPUPOBATH IPMMEPAMHU CBOKCTBA CTETIEHU
JUTUTEIBbHOCTD C LIEJIBIM TOKA3aTEeIIEM.
IIPOLIECCOB IIpuMeHATH CBOWCTBA CTENEHU JIJISl IPeoOpa3oBaHus
B OKPY’KalOIIEM MHUPE. | BBIPAXKEHUH, COJEPIKALIUX CTEIIEHU C LEJIbIM ITI0Ka3aTEIIEM.
CBoiicTBa cTeneHU BbInoJHATH AeHCTBUS C YHCIaMHU, 3allMCAaHHBIMU
C LIEJIBIM ITOKA3aTENEM | B CTaHJAPTHOM BHJI€ (YMHOXKEHHUE, JIeJICHHEe, BO3BEACHUE
B CTEIICHb)
Anrebpanueckue KBagpatubii Pacno3HaBaTh KBaIpaTHBIN TPEXUWIEH, YCTAaHABINBATh
BbIpakeHUA. KBagpaTHbIi TPEXUJIEH. BO3MOKHOCTb €T0 PA3JIOKEHNS HA MHOKHUTEIH.
TPEXUJICH Paznoxxenue PackiaabiBaTh HA MHOKMTEJIN KBAIPATHBIN TPEXUIIEH
KBaJpaTHOTO C HEOTPHULIATEIbHBIM JUCKPUMHUHAHTOM
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TpEXUJICHA
Ha MHOKHUTEIIN

AnreOpanyeckue
BBIPAKCHUS.
Anrebpanueckas Apoob

15

AnreOpanueckas
npo6b. JlomycTumsbie
3HAYCHUS
MIEPEMEHHBIX,
BXOJIAIIUX

B aJire0pandecKkue
BBIPAKEHUSI.
OCHOBHOE CBOMCTBO
asreOpanveckon
npobu. CokpailleHue
JpOOeH.

Cnoxxenue,
BBIYHUTAHNE,
YMHOKCHHE U JICIICHHUC
areOpandecKux
JpOOeH.
IIpeobpaszoBanue
BBIPAKCHU,
COJIepIKaITuX
anreOpandeckue
podu

3anuceiBaTh anrebpandeckue Beipaxkenus. Haxoaurb
00JacThb OIpeeNeHNs PAllMOHAIIBHOTO BBIPAXKEHHUS.
BBINOJIHATH YHCIIOBBIE IOJCTAHOBKH U BBIYMCJIATH
3HaYeHHUe JPOoOU, B TOM YHUCIIE C TOMOUIBIO KAJIbKYJISTOpPA.
DopMyJIMPOBaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU U MPUMEHSATH €ro AJIs IpeoOpa3oBaHus APoOeH.
BbInoaHATH AeiicTBUA ¢ aaredpanyecKuMu ApoOsMH.
[IpuMeHnsaTh npeoOpa3oBaHUsl BRIPAKEHUN JJI PEIICHUS
3aja4. BelpaxkaTh nepemMeHnHble U3 Gopmy (GU3NUECKUX,
r€OMETPUYECKUX, OMHUCHIBAIOIINX OBITOBBIE CUTYALIUH )
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YpaBHEHUS U HEPABEHCTBA. 15 KBanpaTtHoe Pacno3HaBaTh KBaJpaTHbIE YPAaBHCHUS.

KBazpaTHbie ypaBHEHUS ypaBHeHue. Heronnoe | 3amuchiBaTh (pOpMyJs1y KOpHEN KBAAPATHOIO YPABHEHUS;
KBaJpaTHOE pelaTh KBaJIPpaTHbIe YPABHEHUS] — IIOJIHBIE U HETIOJHBIE.
ypaBHenue. opmyna IIpoBoauTh NMpocreiue UecJIeI0BAaHUA KBaAPATHBIX
KOpPHEMN KBaJIPaTHOTO YPaBHEHUM.
ypaBHeHus. Teopema Pemiatb ypaBHEeHUs, CBOISIIMECS K KBaJIPATHBIM,
Buera. C TOMOIIIBIO MPEe0OPa30BaAHUI U 3aMEHOUN IEPEMEHHOM.
Pelenue ypaBHeHuUi, Hao0JiropaTh 1 aHAIM3HUPOBATH CBSI3b MEXAY KOPHSAMHU U
CBOISIINXCS ko3 puIIIEeHTaMU KBaIPaTHOTO YPAaBHEHHS.
K KBAJIPATHBIM. dopmyampoBath Teopemy Buera, a Takxe 0OpaTHYyIO -
[Ipocreiimme 1poOHO- | TEOpeMy, IPUMEHATh 3TU TEOPEMBI JJIs PEILICHUS
palMoOHAJIbHbBIE 3a/1ad4.
YpaBHEHUS. Pemath TeKkCTOBBIE 321a4UH aNTreOpanuecKUM CIIOCOOOM:
Pemenne TeKCTOBBIX MEePEXO/IUTh OT CJIOBECHOUN (POPMYTUPOBKH YCIOBUS 3aa4U
3a/1a4 € MOMOUIBIO K aJireOpandecKkoi MOJEINU IyTEM COCTABIICHUSI YpaBHEHMUS;
KBaJPAaTHBIX pelaTh COCTaBICHHOE YPAaBHEHUE; NHTEPIIPETUPOBATD
YpaBHEHUH pe3yJibTar.

3HAKOMMTBCS C HCTOPHEi pa3BUTHS anreOpsbl
YpaBHEHUS U HEPABEHCTBA. 13 JInnenHoe ypaBHeHNE Pacno3HaBaTh JIMHENHbBIEC YPABHEHUS C IBYMS
Cucrembl ypaBHEHHI C AByMSI IIEPEMEHHBIMU.

MIEPEMEHHBIMU, €TI0
rpaduk, mpuMepbl
pELICHUs] ypPaBHEHU
B II€JIBIX YHCJIAX.
Pemenune cucrem nByx
JIMHEWHBIX YPABHEHUMN

Ctpoutsh rpadKku TMHEWHBIX YPAaBHEHUH, B TOM YHCTIC

HCI0JIb3Yys IU(PPOBBIE pecypcChl.

Pa3ziuuarth napaiebHbIe U NEPECEKAIOIIUECS PSIMbIE
110 UX YPABHECHUSM.

Pemarh crucTembl IBYX JIMHEWHBIX YPABHEHUH C JBYMS

MIEPEMEHHBIMU MTOJACTAHOBKOU U CI0KEHUEM.
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C AByMS
MIEPEMEHHBIMU.
[Ipumeps! pemeHus
CHCTEM HEJIMHEHMHBIX
YpPaBHEHUM C ABYMS
MIEPEMEHHBIMU.
['padmueckas
WHTEpIpeTaLus
YpaBHEHMUS C ABYMS
MIEPEMEHHBIMU U
CHCTEM JIMHEHHBIX
YpaBHEHUM C IBYMSI
MIEPEMEHHBIMU.
Pemenue TeKCTOBBIX
3aJ1a4 C IIOMOIILIO
CUCTEM YpPaBHEHUI

Pemiathb npocTeNInMe CUCTEMBI, B KOTOPBIX OJHO

U3 YPAaBHEHUU HE SABJISIETCS JIUHEHUHBIM.

IIpuBoauTh rpaguUecKyr0 HHTEPNPETALMIO PEIICHUS
YPaBHEHHS C IByMsI IEPEMEHHBIMHA M CUCTEM YpaBHEHHUI
C ABYMSI IEPEMEHHBIMU.

PemiaTh TeKCTOBBIE 3a]a4H alTeOpandeckKuM ClIocoooM

YpaBHEHUS U HEPABEHCTBA.
Hepasencrpa

12

Yucnossie
HEPABEHCTBA U UX
CBOMCTBA.
HepasenctBo ¢ ogHOM
MIEPEMEHHOM.
JInHeunbie
HEPaBEHCTBA C OJTHOM
MIEPEMEHHOU U UX
pemenue. CucteMbl
JIMHEWHBIX HEPABEHCTB

@®opMyJIUPOBATH CBOMCTBA YKCJIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATH UX HA KOOPJAWHATHOW MTPSAMOM, J0KA3bIBATH
anreOpanvecku.

IIpuMeHSTH CBOMCTBA HEPABEHCTB B XOJE PEILICHHUS 3a1a4.
PemiaTh nuHElHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHne HEPABEHCTBA HA YUCIIOBOM MPSIMOM.
PemaThb cuCTEMBbI IMHEWMHBIX HEPABEHCTB, U300paXaTh
pelLIeHNEe CUCTEMBI HEPABEHCTB HA YHUCIIOBOU IIPAMOU

58




denepanbHas pabouas mporpamma | Maremaruka. 5—9 kinacchl (6a30BbIi YPOBECHB)

C OTHOW IEPEMEHHONU
U WX PEIICHUE.
N3o0paxenue
peLIeHNs JIMTHENHOTO
HEpPABEHCTBA U UX
CUCTEM Ha YUCIIOBOU
MIPSMOU

OyHKIMH.
OCHOBHBIE NOHATHUS

[lonsiTue pyHKUuUU.
OO6nacThb ornpeeieHus
¥ MHOXECTBO
3HaYEHUH QYHKINU.
CrniocoObl 3a1aHus
GyHKIUH.

['padux pyHKUIMH.
CaoiicTBa QyHKLINH,
UX 0TOOpaxxeHue

Ha rpaduke

Hcnoab3oBath QyHKIMOHATBHYIO TEPMHUHOJIOTHIO H
CHMBOJIMKY.

BoruucasaTs 3HaveHus QyHKIUH, 3a1aHHBIX opMyTiaMu
(Mpu HEOOXOAMMOCTHU UCIIONIB30BATh KAIBKYJIISTOD);
COCTABJISATH TA0JUIbI 3HAYEHUI QYHKINU.

CrpouTh 1m0 TOYKaM rpaguku QyHKIUN.

OnuceIiBaTh cBOMCTBA (QYHKIIMHM HA OCHOBE €€
rpagu4ecKoro MpeICTaBICHUS.

Hcnoan3oBath QyHKIIMOHATHEHYIO TEPMUHOJIOTHIO H
CHMBOJIUKY.

HccaenoBathb npuMepsbl rpadUKOB, OTPAKAIOIINX PeabHbIC
nporiecchl U siBjieHus. [IpuBoAUTH MpUMepPBbI TTPOIIECCOB U
SIBJICHUH C 3aJaHHBIMU CBOMCTBAMHM.

Hcnonb30BaTh KOMIBIOTEPHBIE POTPAMMbI

JUTSI TIOCTpOEHUs TpauKoB HYHKIIUN U U3yUYECHUS UX CBOWCTB

DyHKIMH.
UwucnoBbie QyHKIHH

YreHue 1 mocTpoeHue
rpadukoB QyHKIIHIA.
[Tpumepsr rpadukoB

HaxoauTs ¢ nomomsbio rpadpuka GyHKIIUA 3HAYSHUE OTHON
13 paccMaTpPUBAEMbIX BEJIMYMH 110 3HAYEHUIO IPYTOU.
B HecoXHBIX ciydasx BbIpaxkaTh (popMyJ10#i 3aBUCUMOCTD
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(byHKLIHUH, MEXAY BEJIMUYNHAMMU.
OTPaKAIOLLIUX OnucpIBaTh XapakTep U3MEHEHUS OJTHOM BEJIMYUHBI
peanbHbIE MPOLECCHI. B 3aBUCUMOCTH OT U3MEHEHMUS IPYTOM.
DOyHKIUH, Pacno3naBath BUjIbl H3ydaeMbIX GyHkIui. [loka3piBaTh
ONMCBIBAIOLINE CXeMaTHYeCKH I10JI0KEHNE Ha KOOPAUHATHOM IIIIOCKOCTH
MPAMYIO 1 00paTHYIO rpadukoB QpyHKumii Buga:y = X2,y = x3, y =vx, y = |x|.
IIPOIIOPLIMOHAIIBEHBIC Hcnosb3oBarh PyHKIHOHAJIBHO-TPa(HYECKUE
3aBUCUMOCTH, X NpeACTABJICHUS ISl PEIICHUS U UCCIIEAOBAHNS YPABHCHHUM U
rpauK. CHUCTEM YpPaBHECHUM.
I'pauk dynxrmn IIpumensTs nu@poBbIe pecypchl 11 IOCTPOCHUS
y = X% rpaduKoB PyHKIUH
OyHKIUU
y =xy=x,
y =vx, y = |x|;
rpaduueckoe peneHue
YPaBHEHUH U CUCTEM
ypaBHEHUH

[ToBTOpEeHUE M 0000IIEHNE [loBTOpEHME Bpi0MpaTh, NPUMEHATH, OLICHUBATH CIIOCO0BI CPABHEHUS

OCHOBHBIX ITOHATHU U
METOJIOB KypcoB 7 1 8
KJIacCOB, 0000IIEHHE
3HAHUU

YHUCEeJ, BEIUUCIEHUH, TPe0oOpa30BaHMA BEIPAKCHUM, PEIICHUS
YPaBHEHUM.

OcyuecTBJIATL CAMOKOHTPOJIb BBITTOJTHSAEMBIX JEUCTBUH U
CaMOTIPOBEPKY Pe3yJIbTaTa BHIYUCIICHHM, TPE0oOpa30BaHUIT,
ITIOCTPOCHUM.

Pematsb 3a1a4u U3 peasibHOM KU3HU, IPUMEHATH
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MaTeMaTUYECKHUE 3HAHUS JUIsl pELIEHUS 3a7a4 U3 APYyTHX
IPEIMETOB.

PemiaTh TeKCTOBBIE 321241, CDABHUBATH, BHIOMPATH
CIOCO0BI PEIICHUS 3a/1a4H

OBILEE KOJIMYECTBO
YACOB I10 [TPOI'PAMME

102
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9 KUIACC
HanmenoBanue paznena  |[KomuuecTBo OcHoBHOE OcHOBHBIE BUJIBI JIEATEILHOCTH O0YHAIOIIUXCS
(TemnI) Kypca 4acoB coJiepKaHue

Uucna u BEIYUCIICHUS. 9 PanmmonansHeie uncna, | Pa3BuBaTh nmpeacraBJIieHUs O YKHCIIAX: OT MHOXKECTBA

JlelicTBUTENbHBIE YUCIA UPPALMOHAIILHBIE HaTypaJbHBIX YUCEN JO MHOXKECTBA ICHCTBUTEIbHBIX YUCET.
YHCIa, KOHEYHBIE U O3HaAaKOMHTBCSI C BO3MOXXHOCTBIO ITPEICTABIICHHUS
OECKOHEYHbIE JEUCTBUTEILHOTO YKCIIa KaK OECKOHEYHOMN JAECATUUHON
JECATUYHBIE IPOOH. JIpoOH, IPUMEHSITh JIECATUYHbIE TPUOTMKECHUS
MHo»xecTBO PalMOHAIBHBIX U UPPALIMOHATIBHBIX YUCEN.
JICCTBUTEIBbHBIX HN300paxaTh 1€ICTBUTEIBHBIC YUCIIA TOUKAMHU
YHCEll, KOOPJIUHATHOM MPAMOM.
JEUCTBUTEIbHBIC 3anunchIBaTh, CPABHUBATH U YIIOPSA0YUBATH
yucia Kak JIEMCTBUTEIILHBIE YUCIIA.
OECKOHEUYHbIE BbInoJHATH, coueTast yCTHbIE U MUCbMEHHBIC PUEMBI,

JIECATUYIHBIC TPOOH.
BzanmHo 0s1HO3HAYHOE
COOTBETCTBHE MEKY
MHO>KECTBOM
JIEUCTBUTEIbHBIX
YHCET U MHOXKECTBOM
TOYEK KOOPAMHATHOMN
IIPSMOM.

CpaBHeHue
JICUCTBUTEIIbHBIX YHCETI,
apudmeTHIecKue

apudmMeTuvecKue 1efiCTBUS C PAlMOHAIBHBIMU YUCIIAMU;
HAXOJAUThb 3HAYCHUS CTEIICHEUN C LEJIBIMUA MOKA3aTEISIMU U
KOpPHEN; BBIYMCJIATH 3HAUEHUS YUCIIOBBIX BbIPAXKECHUM.
IHosyyuTs mpeacraBjaeHue 0 3HAUMMOCTH
JICUCTBUTEIBHBIX YACEN B TPAKTUUECKOMN AEATEIHBHOCTH
YyeJioBeKa.

AHAJIU3MPOBATH M [1€J1aTh BbIBO/IbI O TOUHOCTH
MPUOJIMIKEHUS TEUCTBUTEIIHHOTO YHUCIIA PU PEIICHUN
3a/1a4.

OKpyriasTh JEHCTBUTEIIBHBIE YUCIIA, BHINIOJIHATH
NPUKUIKY PE3YIbTAaTa BBIYUCICHUN, OLEHKY 3HaYCHUI
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JICUCTBUS

C ICICTBUTEIbHBIMU
YUCJIaMHU.
[TpubmxénHOE
3HAYEHHE BEIIMYMHBI,
TOYHOCTb
MPUOJIMKEHUS.
OkpyriieHue yuced.
[Tpukuaka u orieHKa

YHCIJIOBBIX BBIPAKECHU.
3HAKOMUTBCS C HCTOPHEi pa3BUTUS MAaTEMaTHKU

pE3yIbTaTOB
BBIYMCIICHUN
YpaBHEHUS U HEPABEHCTBA. 14 JIuneiinoe ypaBHeHue. | OcBauBaTh, 3alIOMHHATH U IPUMEHATH rpauyeckune
YpaBHEHUS C OTHOU Pemienune ypaBHeHui, MeTOAbI IPU PEIICHUHN YPABHEHUI, HEPABEHCTB U UX
[IEPEMEHHOU CBOAIIMNXCA CUCTEM.
K JIMHCWHBIM. Pacno3naBars 11e/1b1e U IPOOHBIC YPaBHCHUS.
KBanparnoe Pemiate JiMHeHHbIE M KBAJAPATHbIC YPABHECHUS,
ypaBHeHue. Pemienue ypaBHEHUS, CBOJISALIMECS K HUM, ITpOCTEHIINEe APpOOHO-
YpaBHECHUH, palMOHAaIbHBIC YPABHEHUS.
CBOSAIINXCS IIpeanararb BO3MOXKHbBIE CIIOCOOBI pELIEHUSI TEKCTOBBIX
K KBaJpaTHBIM. 3a/1a4, 00CyKIaTh UX U PelIaTh TEKCTOBBIE 3a/1a4n
bukBanpaTtHbie pa3HbIMHU CIIOCOOAMHU.
YpaBHEHHS. 3HAKOMUTBHCS ¢ HCTOPUEN Pa3BUTUSI MATEMATUKHU
[Ipumeps! perieHus

YPaBHEHUN TPETbEU
Y 4YETBEPTOU CTENIEHEN
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pasoKeHUEM
Ha MHOKHTEIIH.
Pemenue qpoGHo-
paIMOHaTIBHBIX
YPaBHEHHUM.

Penrenune TekCTOBBIX
3a/1a4 aire0panyecKkum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHHI

14

YpaBHEHUE ¢ ABYMS
IIEPEMEHHBIMU U €0
rpaduk.

Cucrema nByx
JIMHEWHBIX YPAaBHEHUIN
C AByMs
IIEPEMEHHBIMU U €€
pemenue. Pemenue
CUCTEM JIBYX
YpPaBHEHUM, OJTHO

13 KOTOPBIX JUHENHOE,
a Ipyroe — BTOpou
CTEIICHHU.
I'paduueckas
UHTEPIIPETALHS
CHUCTEMBI YPaBHEHU

C IBYMs IEPEMEHHBIMHU.
Pemenune TekcToBBIX

OcBauBaTh U NPUMEHATH MPUEMBI PEIICHUS] CUCTEMBI
JIBYX JIMHEHHBIX YPABHEHUH C JBYyMS MEPEMEHHBIMU U
CUCTEMBI IBYX YPaBHEHUI, B KOTOPBIX OJJHO YPaBHEHUE HE
ABJISIETCS JINHEWHBIM.

Hcnoan3oBath GyHKIIMOHAIBHO-TpaUUecKue
MPEICTABICHUS [l pellleHHs M MCCJIeJ0OBAHUS YPABHEHU I
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anredpandyeckuM CrocoOOM: MepexoauTh OT CIIOBECHOU
GbopMyJIMPOBKY YCIOBUS 3aa4H K areOpandeckoil MoJienu
MyTEM COCTABIICHHS] CUCTEMbl YPABHEHHUI; pelmaTh
COCTABJICHHYIO CHCTEMY YPAaBHEHUI; HHTEPIPETUPOBATH
pe3yJbTar.

3HAKOMUTBHCS ¢ MCTOPUEH Pa3BUTUS MAaTEMAaTUKH
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3a/1a4 aire0panyecKkum
crocooom

YpaBHEHU U HEPABEHCTBA. 16 Yucnossle Yurarth, 32alIUCHIBATH, IOHUMATh, HHTEPIPETHPOBATH
HepaseHncrsa HEPABEHCTBA U UX HEPABEHCTBA; UCIO0JIb30BATh CUMBOJIUKY U TEPMUHOJIOTHIO.
CBOICTBA. BbInoJHATH Ipeo0pa30BaHNs HEPABEHCTB, HCMOJIb30BaTh
JIuneiinbie TSl TpeoOpa3oBaHusl CBOMCTBA YHMCIOBBIX HEPABEHCTB.
HEPaBEHCTBA Pacno3HaBaTh 1MHENHHbBIE U KBAaIpAaTHBIC HEPABEHCTBA.
C OHOM ITEPEMEHHOU Pemiarb nuHelHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
U VX PELICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
CucTeMbl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATH
HEPABEHCTB C OJJHON IIOJIyYEHHBIE PELICHUS.
IIEPEMEHHOU U UX MN300paxkaTh pelieHne HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pelIeHuE. Ha YKCJIIOBOM NPSAMOM, 3alIUCHIBATH PELIEHHUE C TOMOUIBIO
KBagparnsie CUMBOJIOB.
HEPABEHCTBA U UX Pemarsb KBaipaTHbIC HEPABEHCTBA, UCITONIB3YS
peuieHue. rpaduyeckue npeacTaBICHUsI.
I'paduueckas OcBauBaThb ¥ IPMMEHATH HEPABEHCTBA IIPU PEILICHUH
VUHTEPIPETALINS pa3IMYHBIX 337a4, B TOM YHCJIE€ TPAKTUKO-
HEPABEHCTB U CUCTEM OPHUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
IIEPEMEHHBIMU
OyHKIMH 16 KBagparnunas Pacno3naBaTh BUbI U3y4aeMbIX (QYHKIIMIA;

bynkuus, e€ rpaduk u
coiictBa. [1apabomna,
KOOPAMHATHI BEPIINHBI
napaboJibl, OCh

WJIIOCTPUPOBATH CXeMATHYECKH, 00bSICHATH
PacmoJioKeHNe Ha KOOPAMHATHON TNIOCKOCTH TpadUuKoB

¢ynkumid Buga: Yy = kx,y = kx + b,y = k_,y = X,
X
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CUMMETpPHUU NapadoJIbl.

I'paduku PyHKUIMIA:
y = kx,
y = kx + b,

_k
y =,

X

y = x,
y =X,
y =vVx,
y = |x|

y = x3,y =vx, Y = |x| B 3aBHCHMOCTH OT 3HAaUCHUIA
KOA((UITMEHTOB; ONTUCHIBATH X CBOWCTBA.
Pacno3HaBaTh KBaIpaTHUHYIO QYHKITHIO IO PopMyTIe.
IIpuBoANTHL PUMeEPHI KBAIPATUYHBIX 3aBUCUMOCTEH
U3 peagbHOU KU3HH, (PU3UKHU, TEOMETPHH.

BoisaBasaTh 1 0000111aTh 0COOCHHOCTH Irpadrka
KBaApaTUuHON QyHKIMuU Yy = ax? + bx + c.

Ctponthb M n300paxkaTh cXeMATHYECKHU rpaduKu
KBaJIpaTHYHBIX (DYHKIIHH, 3aTaHHBIX POpMyIaMH BH]IA
y=axt,y=ax’ +q,y = ax + p?y = ax’® + bx + c.
AHaJIM3UPOBATH U MPUMEHSATH CBOCTBA N3YUYCHHBIX
GYHKIUH 71 KX TIOCTPOSHUS, B TOM YHCIIE C IIOMOIIBIO
HU(POBBIX PECYPCOB

YucioBkie
IOCJIEJIOBATEILHOCTH

15

[TonsiTre yncnoBoit
MOCJIEI0BATEIBLHOCTH.
3ananue
NOCIIEA0BATENbHOCTH
PEKYpPPEHTHOU
dbopmynoi u
dbopmyoii N-To wieHa.
Apudmernueckas u
reoMeTpuyecKas
IPOrPECCUM.
@opmyJibl N-T0 YieHa
apudMeTHYECKON U
FEOMETPUYECKOU

OcBanBaTh U NPUMEHSATH UHJICKCHBIC 0003HAYCHHSI,
CTPOMTH PeuYeBble BLICKA3bIBAHUS C UCIIOJIb30BaHUEM
TEPMUHOJIOTHH, CBSI3aHHOH C TIOHATHEM
MOCIIEI0BATEIHHOCTH.

AHau3upoBaTh GopMyITy N-TO YIcHA
MOCJIETIOBATEILHOCTH WITH PEKYPPEHTHYIO (hopMyITy

U BBIYUCJIATH WICHBI TTOCIICIOBATEIFHOCTEH, 38 JaHHBIX
TUMHU HOopMyJIamu.

YcraHaBIMBaTh 3aKOHOMEPHOCTh B TTIOCTPOCHUHT
MOCJIETIOBATEILHOCTH, €CJIH BBITTUCAHBI TIEPBBIC HECKOJIBKO
€€ YJICHOB.

Pacno3HaBaTh apuMETHIECKYIO K TEOMETPUICCKYIO
MPOTPECCUH MPHU PA3HBIX CIIOCO0AX 3aTaHus.
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MPOTPECCUI, CYMMBI
MEePBBIX N YJICHOB.
N3o0pakeHue 4ieHOoB
apupMeTHIeCcKOi 1
FEOMETPUUYECKOU
MPOrPECCUN TOUKAMHU
Ha KOOPAMHATHOMN
TJTOCKOCTH.
JIuHeHbIN 1
AKCIOHEHIIUAJIbHBIN
pOCT.

CI10HBbIE POLEHTHI

Pemarts 3a71auu ¢ ucnoap30BaHUEM (OpPMYJ N-TO WieHa
apu(pMeTHYECKON U TEOMETPUUYECKOI TPOrpeccuil, CyMMbl
HEPBBIX N YJICHOB.

N300paxkaTh WieHbI IOCIEI0BATEIBHOCTH TOUKAMHU

Ha KOOPJAMHATHOM MJIOCKOCTH.

PaccmaTpuBaTh NpuMepsbl NPOLECCOB U SIBJIEHUI

U3 peanbHOM KU3HU, WIITIOCTPUPYIOIINE U3MEHEHUE

B apU(PMETUUECKOI MPOTrPECCUU, B FEOMETPUUECKON
IPOrPeccuu; N300paxaTb COOTBETCTBYIOIINE 3aBUCIMOCTH
rpaduyecKu.

PemaTe 3agaum, CBI3aHHBIE C YHCIOBBIMU
IIOCJIEIOBATEIBHOCTSIMH, B TOM YHUCIIE 3aJa4U U3 PEaIbHOU
’KU3HU C UCIIOJIb30BAaHUEM LU(PPOBBIX TEXHOJIOTUNA
(9NIEKTPOHHBIX TAOIUIL, TPadUIECKOTO KaJIbKYJISITOPA U T.11.).
PemaTh 3a1a4n Ha CIOKHBIE MPOLEHTHI, B TOM YHCIIE
3a]lauM U3 pealbHOM MPAKTUKH (C UCTIOIb30BAaHUEM
KaJIbKYJIATOPA).

3HAKOMUTBCS ¢ MCTOPUEH Pa3BUTUS MAaTEMAaTUKHU

[ToBTOpEHuUE, 0000IICHHE,
CUCTEMATH3allig 3HAHUMI

18

Yucaau
BbIYMCJIEHHS (3aTUCh,
CpaBHEHUE, IEUCTBUS
C JICCTBUTEILHBIMU
YUCJIaMU, YUCIIOBas
npsiMasi; IPOLICHTHI,
OTHOILICHUS,
IPOMNOPILIUY;

OnepupoBaTh NOHATHAMM: MHOXXECTBO, ITOJAMHOKECTBO,
orepalyy Hajl MHOXKECTBAMU; HCIOJIb30BaTh rpaduyeckoe
IIPEICTABICHUE MHOXKECTB ISl ONTMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELIECHUU 3a]a4 U3 APYTHUX
y4eOHBIX MPEIMETOB.

AKTYaJqIu3HPOBATH TEPMHUHOJIOTHIO U OCHOBHbIE
NedCTBHSA, CBSI3aHHbIE C YMCJIAMU: HATYypaJIbHOE YUCIIO,
IIPOCTOE U COCTABHOE YMCIIA, JEIUMOCTb HaTypaJIbHbIX
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OKpYTJICHHUE,
NpUOIMKEHHE,
OLICHKA; pELLICHUE
TEKCTOBBIX 3a7a4

quce, MPU3HAKK JeTUMOCTH, 11€J10€ YUCII0, MOIYJIb YHCIIa,
OOBIKHOBEHHASI M IECITUYHAS POOHU, CTaHIaPTHBIN BU/T
qucia, apupMeTUIEeCKUN KBaIpaTHBIN KOPEHb.
BbINoJIHATH AeiicTBUSI, CPABHUBATH U YIIOPSII0YHBATH

apuPpMETHIECKUM YHCIIa, MPEACTABISTH YACa HA KOOPIUHATHOU MPSMOH,
crocoOom) OKPYTJISITh YKCIIa; BHINOJHATH NPUKUAKY U OLEHKY
pe3yabTaTa BhIUUCICHUI.
PemaTh TeKcTOBBIC 321a4M ApU(PMETHUECKUM CIIOCOOOM.
Pemath npakTu4yeckue 3a1a4u, COJACPKaIINE TPOLICHTHI,
JI0JIN, YaCTH, BBIPAXKAOIIUE 3aBUCUMOCTU: CKOPOCTh —
BpeMsl — PACCTOSHUE, IEHA — KOJIMYECTBO — CTOMMOCTB,
00BEM paboOThl — BpeMsI — IPOU3BOJUTENBLHOCTD TPY/a.
Pa30uparsb peanbHbie )KU3HEHHBIE CUTYAIINH,
(popMyIUpoOBaTH UX HA A3BIKE MATEMATHKH,
HAXOJUTH pELIECHUE, IPUMEHSS] MATEMAaTUYECKHI ammapar,
HHTEPIPETHPOBATH PE3YyJIbTaT
AJsireOpanyeckue OnepupoBatb NOHATUAMM: CTETIEHD C LEIBIM
BbIPA:KeHUsI noKasareyieM, apu(pMeTHUEeCKUIl KBaJApaTHbII KOPEHB,
(mpeoOpa3oBaHUe MHOTOWIEH, anreOpandeckas Apo0b, TOKIACCTBO.
anreOpanyecKux BbINOJHATH OCHOBHBIE J1€/iCTBUSA: BBITIOTHATH PACUETHI
BBIPAKECHUM, 1o opMysam, npeoOpa3oBbIBATH LIEJIbIE, TPOOHO-
JOTYyCTUMBIC pallMOHAJIbHBIC BHIPAKEHUS U BBIPAKCHUS C KOPHSIMH,
3HAYEHU) pEeanu30BbIBaTh PA3JI0KEHUE MHOTOWICHA HA MHOXXUTEIH,

B TOM YHCJIE C UCTIOJIb30BaHUEM (OPMYIT Pa3HOCTH
KBaJpaTOB U KBAIpaTa CYMMBbI U pa3HOCTH; HAXOJIUTh
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JIOITyCTUMBIE 3HaYEHUSI IEPEMEHHBIX IS IPOOHO-
palMOHAIBHBIX BBIPAXKEHUM, KOPHEH.

MopaeanpoBath ¢ TOMOIIBIO POPMYIT peasibHbIE MPOIIECCHI
U SIBJICHUS

DOyYyHKIHUHA
(mocTpoeHue,
CBOCTBA U3yYEHHBIX
yHKLwMi;
rpaduueckoe penieHue
YPaBHEHUN U UX
CHUCTEM)

OnepupoBath NOHATUSAMHU . QYHKIUS, rpaduK QyHKIINH,
HyJY QYHKIUU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
MPOMEKYTKU BO3pacTaHusl, yObIBaHUS, HAUOOJIbIIIEE U
HauMEHbIIIee 3HaUYCHUs (PYHKIIUU.

AHaJIM3MPOBATH, CPABHUBATH, 00CYK1aTh CBOICTBA
GyHKUHHA, CTPOUTH UX TPaQUKH.

OnepupoBaTb NOHATUSIMHU: TIPSIMAsi TPOMOPIIMOHATILHOCTD,
oOpaTtHasi MpONOPLHOHAIBHOCTb, TUHEWHAST DYHKITHS,
KBaJpaTuyHas pyHKUus, mapadosa, runepooa.
HUcnonb3oBath rpagukm U1 ONPEAEIIEHNS CBOMCTB,
MPOLIECCOB U 3aBUCUMOCTEH, JIJIsl pEILICHUs 3a]1a4 U3 APYTUX
y4€OHBIX TPEIMETOB U PEabHOM KU3HU; MOAeJTUPOBATH

C MOMOIIIbIO rpa(h)MKOB peabHbIe TPOLECCHI U SBJICHUSI.
Boipaxkars popmyiamu 3aBUCUMOCTH MEXY BEIMUNHAMU

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

102
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OEJEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«"EOMETPUS» B 7-9 KIIACCAX

INOACHUTEJBHASA 3AIINCKA

['eoMeTpus Kak OJIMH U3 OCHOBHBIX Pa3JEJIOB IIKOJbHOM MATEMATUKH, UMEIOIINN
CBOEH 11eTbI0 00ECIeYnuTh M3yUYEeHHUE CBOMCTB U pa3MepoB (UTyp, UX OTHOIICHUHA U
B3aMMHOE€ PAaCIIOJIOKEHHE, OIMPACTCS HA JIOTUYECKYHO, JOKAa3aTElbHYIO JIMHUIO.
[leHHOCTH, W3y4YeHUsI TEOMETPUM HAa YPOBHE OCHOBHOTO 00Iero o0pa3oBaHus
3aKJII0YaeTcss B TOM, YTO OOYYalolUMWCA YYUTCS MPOBOJUTH JOKa3aTelIbHbIC
pacCcyXAeHusl, CTPOUTh JIOTMUYECKHE YMO3AKJIIOUCHHS, JOKa3blBaTb WCTHUHHBIC
YTBEPXKJCHUSI W CTPOUTH KOHTPHPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYXKIACHUS
«OT TPOTUBHOTO», OTJIIMYATh CBOMCTBA OT MPHU3HAKOB, (OPMYJIHUPOBATH OOpATHbHIC
YTBEPKJICHHUSL.

BTopoli LIEHHOCTBIO H3Yy4YEHUSI TE€OMETPUM SBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PENIEHUM KaK MaTeMaTHYECKHX, TaK M NPAKTHUUYECKUX 3a]ad,
BCTPEYAIONIUXCS B peaibHOM *)u3HU. OOyUaromuiics JOJDKEH HAyYUThCS OIPEAeNUTh
r€OMETPUYECKYI0 (DUTYpy, ONMUCATHh CIOBAMHU JaHHBIM 4YEPTEX WM PUCYHOK, HAWTH
IJIOIIAh 3€MENBHOT0 y4YacTKa, PacCUUTaTh HEOOXOJIUMYIO JIJIUHY ONTOBOJIOKOHHOTO
Kabenst unum TpeOyeMble pa3Mephbl rapaxa JJsi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIHUTENbHAS JIMHUS B W3ydeHUU TeoMmeTpuu. [lpu pemiennn 3amad
MPaKTUYECKOI0 XapakTepa OO0y4yarolIMiCs YYUTCS CTPOUTH MATEMATUYECKHUE MOJETU
peabHbIX )KU3HEHHBIX CUTYyallui, IPOBOJIUTH BHIUUCIICHHUS U OLICHUBATh aJICKBATHOCTD
MOJIy4YeHHOTO pe3yJIbTaTa.

Kpaithe BaxxHO TOAYEPKUBATL CBSI3U TEOMETPUU C JIPYTUMHU  y4EOHBIMU
npeaMeTaMy, MOTUBHPOBATH KCIOJIB30BAaTh OMNpEIEICHUS TeOMETpUuuecKux ¢Guryp u
MOHSATUM, JEMOHCTPUPOBATh MPUMEHEHUE MOJYYEHHBIX YMEHUM B (DU3UKE U TEXHUKE.
Ot cBA3uW Haubosee SPKO BHAHBI B Temax «BekTopbl», «TpuUroHOMETpUYECKUE
COOTHOILIEHHS», «MeToa koopauHat» U «Teopema [Tudaropar.

VYuebnnii kypc «['eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIC pa3feiibl
conepxkanus: «['eoMerpudeckue PUTrypsl 1 ©X CBOMCTBaY, «M3MepeHne reOMeTpUIeCKUX
BEJIIMUUH», «JleKkapTOBBI KOOpPIHWHATBI Ha IUIOCKOCTH», «BekTopb», «JIBrxkeHus
miockocty, «IIpeobpazoBanus moI00Ms.

OOmiee 4YMCIO YacOB, PEKOMEHJOBAHHBIX JJII M3y4yeHUs ydeOHOro Kypca
«['eomerpusi», — 204 vaca: B 7 kiacce — 68 yacoB (2 vaca B Hefeno), B 8 kimacce —
68 yacoB (2 Jaca B HefieNn0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).
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COAEPKXAHUE OBYYEHUA
7 KIIACC

Havanbnbie noHsTHsA reomerpun. Touka, mpsMasi, OTpE30K, JIyd. YT0a. Buasl yrios.
BeprukanbHble M CMEXHbIE YIUbl. buccektpuca yrna. JlomaHas, MHOTrOYroJIbHUK.
[TapajuieabHOCTD U MEPIEHAUKYIISIPHOCTD MIPSMBIX.

Cummerpuunble ¢Gurypsl. OCHOBHBIE CBOWMCTBa OCEBOM cuMMeTpuu. lIpumepsl
CUMMETPHU B OKPYKAIOILEM MUPE.

OCHOBHBIE MTOCTPOEHUA C OMOLIBIO HUPKYJIS U IuHeku. TpeyronsHuk. Beicora,
MearaHa, OMCCEKTpUCa, X CBOMCTBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUH TpeyroiabHUKU. HepaBeHCTBO TpeyroyibHUKA.

CBolicTBa M TIpHU3HAKU PaBHOOEAPEHHOrO TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBONCTBa M TNpPHU3HAKHU MAPAJUIENBbHBIX OpsMbIX. CyMma yYIJIOB TPEYrOJIbHHKA.
BHentnue yrisl TpeyrojibHHUKA.

[IpsmoyrosbHbIi ~ TpeyrodpHUK.  CBOMCTBO  MEOWAHbBl  IPSAMOYTOJBHOIO
TPEYrOJbHUKA, MPOBEAEHHOW K rumnoreHyse. IIpu3Haku paBeHCTBA NIPSIMOYTOJIbHBIX
TPEYTOJIBHUKOB. [IpSAMOYTOJIbHBINA TPEYTOJIBHUK C yTioM B 30°.

HepaBencTBa B reomMeTpuun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OOJIbIIIEM YIJIe U OOJIbIIEN CTOPOHE TpeyroyibHuKa. [lepnenaukysip
Y HaKJIOHHAs.

I'eomerpuyeckoe mecto Touyek. buccekrpurca yria U CepeIuHHbINA NEPIEHIUKYIISAP
K OTpPE3Ky KaK T€OMETPUYECKUE MECTA TOUYEK.

OKpy»XHOCTb M KpYT, XOpJla U JUaMETpP, UX CBOMCTBA. B3anMHOE pacIionoKeHue
OKpYXHOCTHM M mpsMol. KacarenpHas M cekymas K OKpPYXHOCTH. OKpy>KHOCTb,
BIIMCaHHAasA B yroJl. BnmcanHas u onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYetpipéxyronpauku. [lapamnenorpamMm, €ro mpu3Haku M cBoucTBa. YacTHbie
Clly4au napajijiesiorpaMMoB (IPSIMOYTOJIbHUK, pOMO, KBaJIpaT), MX MPU3HAKU U CBOWCTBA.
Tpaneuusi, paBHOOOKas Tpanenus, €€ CBOMCTBa U npu3Haku. [IpsiMmoyrosibHas Tpaneuus.

Meron ynBoenus meauansl. Llenrpansaas cummerpus. Teopema Daneca u reopema
O MPOITOPLIUOHAIBHBIX OTPE3KAX.

CpenHue TMHUY TPEYroiabHUKa U Tpaneunn. LleHTp Macc TpeyrojibHHKA.

[Tonobue TpeyroabHukoB, KodhduiueHnt momodus. I[lpuzHaku moOIOOMS
TPEYroJbHUKOB. [IpuMeHeHne moqooust mpy peleHny MPaKTUYECKUX 3a/1a4.

CpoiictBa 1momaneid reomerpudeckux ¢uryp. Dopmynbl s UIOMIAAA
TpPEYroJibHUKa, NapajienorpaMma, pomOa u Tpanenuu. OTHOUIEHUE TUIOUIAAEH
NMOI00HBIX GUTYP.

Beruucienne mnomaner TPEYroJbHUKOB W MHOIOYTOJIBHUKOB Ha KJIETYATOU
Oymare.
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Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu penreHUH
MPAKTUYECKUX 3a7a4.

CuHyCc, KOCHHYC, TaHI'€HC OCTpPOrO yIJIa NPSMOYTOJbHOTO TPEYTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpuUroHOMETpUYecKre (GYHKIIUHA YTJIOB B
30°, 45° u 60°.

BrincanHble M LIEHTpaldbHbBIE YTIIBI, YTOJ MEXAY KacaTeIbHOM W XOPIOW. YTJIbI
ME¥K]ly XOpJIaMH U CEKyIIMMU. BrincaHHbIe M OMCAaHHbBIE YETHIPEXYTONbHUKH. B3anmHOe
pacmoyio)keHue IBYX OKpykHocTed. Kacanme okxpyxkHocteit. OOmmme KacaTelbHBIE K
JBYM OKPYHOCTSIM.

9 KJIACC

Cunyc, kocunyc, tanreHc yriaoB or 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1€CTBO. POPMYJIBI IPUBEACHUS.

Pemienne TpeyronpHukoB. Teopema KOCMHYCOB M TeOpeMa CHHYCOB. Pemienwue
MIPAKTUYECKUX 33/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHUHYCOB.

[Tpeo6pa3zoBanue nogoous. [lonodue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpOHU3BENEHUN OTPE3KOB XOpA, TEOPEMBI O MPOU3BEICHUH OTPE3KOB
CEKYIIMX, TEOPEMA O KBAJIpaTe KaCcaTEIbHOM.

Bekrop, nnuHa (MOAYJb) BEKTOpA, COHAINPAaBICHHbIE BEKTOPHI, MPOTHUBOMOIOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaLuU
HaJ BEKTOpaMH. Pa3nokeHWe BEKTOpa II0 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
KoopnrHatel Bektopa. CkajaspHOE€ NPOU3BEAEHUE BEKTOPOB, IPUMEHEHHE IS
HAXOXKJEHUS UIMH U yTJIOB.

JlekapTOBbl KOOpPJMHATHI HA IUIOCKOCTH. YPaBHEHUs NPSIMOU U OKPYKHOCTH B
KOOpJIMHATaX, NEPECEUCHUE OKPYKHOCTEH M MpAMbIX. MeTox KOOpAMHAT U €ro
IIPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. JlJTMHA OKpYKHOCTH. | panycHas u paguaHHas Mepa
yTia, BBIYUCIEHUE JUIMH OYT OKpYykKHOCTel. [imomane kpyra, ceKTopa, CErMeHTa.

JIBUKEHUsT TUIOCKOCTM M BHYTPEHHHE CUMMETpUU (Quryp (3j€eMEeHTapHbIe
npenacrasienus). [lapamnensHsiil nepenoc. [ToBopor.

NHNPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pE3yJabTAaThl OCBOCHHUS TPOrPpaMMBI Y4EOHOTO Kypca K KOHITY
oOydenwus B 7 Kjacce:

Pacnio3naBaTh M3yueHHBIE IeOMETpHUecKHe (UTYPBI, ONMPEAETATh MX B3aHMMHOE
pacnoyioKeHue, M300pakaTb TreoMEeTpUYecKue (UTypbl, BBIMNOJHATH  YEPTEXKH
II0 yCJIOBHIO 331aun. M3MepsATh JIMHEWHbIE W yIJIOBbIE BEIWYMHBI. Pemars 3amadn Ha
BBIYMCJIEHUE JIJINH OTPE3KOB U BEJIUYUH YTJIOB.

Jlenate rpyOyr0 OLIEHKY JMHEHHBIX W YTJIOBBIX BETUYMH MPEAMETOB B pPeasbHOM
KU3HHU, Pa3MEPOB MPHUPOJHBIX OOBEKTOB. Paznuuarh pasmepbl 3TUX OOBEKTOB IO
MOPSIAKY BEJIMYUHBI.
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CTpouTh 4epTE)RH K TEOMETPUUECKUM 33]1a4aM.

[Tonmp30BaThCS MPU3HAKAMH PABEHCTBA TPEYTOJIbHUKOB, UCITOJIb30BATh MTPU3HAKU U
CBOMCTBa PaBHOOEIPEHHBIX TPEYTOJLHUKOB MPU PEIICHUH 3a1ad.

[IpoBOAUTE JIOTHYECKUE PACCYKACHUS C UCTIOJIb30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tomp30BaThCs  NpU3HAKAMHU  PABEHCTBA  MPSIMOYTOJBHBIX  TPEYTOJIbHUKOB,
CBOWMCTBOM MEIWAaHbI, MPOBEAEHHON K THIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJbHUKA, B
pELIEHUY Fe€OMETPUUECKUX 3a/1a4.

Onpenenary NapajjieIbHOCTh MPSAMBIX C MOMOINBIO YIJIOB, KOTOpbIe 0Opas3yer
C HUMH cekymas. Onpenenarb MNapauieIbHOCTh MPSMBIX C TOMOIIBIO pPABEHCTBA
PACCTOSIHAM OT TOYEK OJHOU MPSAMOM 0 TOYEK APYTOM MPSIMOU.

PemmaTe 3aaun Ha kieT4aToi Oymare.

[IpoBOIUTH BHIYMCIIEHUS U HAXOAUTh YUCIIOBBIE U OYKBEHHBIC 3HAUYECHHUS YTIIOB

B T€OMETPUUYECKHUX 3a/1a4aX C HCMOJIb30BAHWEM CYMMBI YTJIOB TPEYTOJBHUKOB W
MHOTOYTOJIbHUKOB, CBOMCTB  yIJIOB, OOpa3oBaHHBIX TMPH TEPECEUECHUU JIBYX
MapaJUICIbHBIX MPSIMBIX CEKYILEH. PemaTe mpakTuueckre 3a1aui Ha HaX0KJACHUE YTIIOB.

Bianerp TMOHATHEM TEOMETPUYECKOIO MECTAa TOYEK. YMEThb ONPENEIATh
OHMCCEKTpUCY yTia U CePEeTUHHBINA IEPIICHIUKYIISAP K OTPE3KY KaK T€OMETPUIECKUE MECTa
TOYEK.

@opMynUpOBaTh OIPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl MU JUaMerpa
OKPYKHOCTH, I0JIb30BaTbCSI MX CBOMCTBAMHU. YMETh NPUMEHATH 3TU CBOWCTBA IIPU
pELICHUY 3a1a4.

Brnaners noHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOAUTh
e€¢ uentp. [lonmp3oBaTbes ¢akTamMu O TOM, YTO OHMCCEKTPHCHI YIJIOB TPEYroJbHUKA
MIEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEANHHBIC NEPIICHINKYIISPBI K CTOPOHAM
TPEYTrOJIbHUKA [IEPECEKAIOTCS B OJTHOU TOUKE.

Bnagetp mnoHsiTHEM KacaTebHOM K OKPYKHOCTH, TOJIb30BaThCS TEOPEMOU
O NEPIEHINKYISIPHOCTH KacaTeIbHOU U painyca, IPOBEIAEHHOTO K TOUKE KaCaHUs.

[Tonmp30BaThCA NPOCTEUIIUMHU T'€OMETPUUYECKMMU HEPABEHCTBAMH, ITOHUMATh HX
MPAKTUYECKUNA CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE MOCTPOECHUS C IOMOIIBIO LHUPKYIS U
JIMHEWKMU.

[IpenMeTHBIC pe3yibTaThl OCBOCHHS MPOTPaMMBbl Y4EOHOTO Kypca K KOHITY
oOydenus B 8 kiacce:

Pacnio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, I10JIb30BaTHCS
MX CBOMCTBAMHU ITPU PEIICHUU TEOMETPUUECKUX 3a/1a4.

IIpuMeHATh CBOICTBA TOYKHM IEPECEUEHUS] MEIUAH TPEyrojbHUKa (LIEHTpa Macc)
B PELICHUH 3a/a4.

Brnaners nmoHATHEM CpeIHEN JIMHUM TPEYTOJIbHUKA M TPAICLHUH, TPUMEHITh UX
CBOWMCTBA IIpM pELIEHUHM TreoMeTpuueckux 3anay. llomb3oBatbest teopemon daineca
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U TEOpEeMOM O MPONOPLHUOHANBHBIX OTpPE3KaX, IPUMEHATh HX JUIS PELICHUs
PaKTUYECKUX 3a]a4.

[TpuMeHsITh MpU3HAKY 000U TPEYTOJILHIUKOB B PEIICHUN T€OMETPHUUECKHX 3a/1a4.

[Tonb3oBaTbea Teopemoid Iludaropa mimsg  pemieHUs TEOMETPUUYECKUX U
IIpaKkTUYeCKuX 3afgad. CTpOUTh MAaTEMaTHYECKYH) MOJEIb B IPAKTUYECKUX 3a7adax,
CaMOCTOATEBHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JUTHHBI.

BiiageTs NOHATUSAMU CUHYCA, KOCHHYCA U TAHT'€HCA OCTPOTO yria NpsIMOYTOJIBHOTO
TpeyroyibHUKA. [10J1630BaThCS ITUMHU NOHATHIMU IS PELICHUS NPAKTUYECKUX 3aad.

Boruncnate  (pa3nuuHbiMH  cioco0aMu) IUIOHIAAb TPEYroJbHUKA M IUIOUIAAd
MHOTOYTOJBHBIX (pUryp (mosp3ysichk, Ii€ HEOOXOAMMO, KalbKyIsITOpoM). [IpumeHsTH
MOJIyYCHHbIE YMEHUS B IPAKTUYECKHX 3a]1a4yax.

BnageTs NOHATHSIMU BOMCAHHOTO M LIEHTPAIBHOTO YTJIa, UCII0JIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIAX, yIiaxX MEXIy XOpJaMu (CEKyUIMMH) U YIiie MEXIy KacaTeIbHOU U
XOpJOM MpH PEIICHNN T€OMETPUUYECKUX 3a1a4.

Brnagere mNOHATHEM ONKUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHATh CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a/1a4.

[IpuMeHATH MOTyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MAaTEMATUYECKUE MOJIEIH
JUISL  3aa4  pEaJbHOM JKM3HM MW IPOBOJUTH COOTBETCTBYIOIIME BBIYHMCIICHHUS
C TpPUMEHEHHEM IMO0J00MsI M TPUTOHOMETpUHM (TOJB3YSICh, TJ€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

[IpenMeTHble pe3ynbTaThl OCBOCHHUS MPOrpaMMbl Y4E€OHOTO Kypca K KOHIY
oOyueHus B 9 kiacce:

3HaTh TPUTOHOMETPHUUYECKHE (PYHKIIMH OCTPHIX YIJIOB, HAXOAUTH C MX MOMOIIBIO
pa3IUYHBIC JJIEMEHTHI TPSIMOYTOJILHOTO TPEYTOJIbHUKA («pEIIeHUE MPSIMOYTOIBHBIX
TPEYroJIbHUKOBY»). HaxomuTe (¢ NOMONIBIO KaJbKyJISATOpa) [JIMHBI M YIJIbI
JUTSI HETAOJTMIHBIX 3HAYCHUH.

[Tonp3oBaTbes (popmylaMu TPUBEACHUS W OCHOBHBIM TPUTOHOMETPHUECKUM
TOXXJIECTBOM  JUISl HAXOXKJACHHUS COOTHOIICHUW MEXKIYy TPUTOHOMETPHUYECKUMU
BEJIMYUHAMU.

Hcronp30BaTh TEOpEeMbl CHHYCOB M KOCHMHYCOB JIJISI HAXOXJCHUS Pa3IUIHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJILHUKOBY), IPUMEHSATh UX MPH PEIICHUN
Te€OMETPUUYECKUX 3a/1a4.

Brnagets moHsTHSAMU TIpeoOpa3oBaHMs MOI00US, COOTBETCTBEHHBIX 3JICMEHTOB
nonoOHbIX uryp. [lomp3oBaThcsi cBOMCTBaMH TOIOOUS TTPOU3BONIBHBIX (PUTYp, YMETh
BBIYHCIIATH JUIMHBI U HAXOAUTH YTJIbI Y TOIOOHBIX (puryp. [IpuMeHSATH CBOMCTBA TOT00MS
B TNPAKTHYCCKUX 3a7avaX. YMEThb MPUBOAUTH MPUMEPHI MOJAOOHBIX (GUTYP
B OKPY’KaIOIIEeM MHPE.

[Tonp30oBaThCa TEOpEeMaMH O TPOU3BEACHUH OTPE3KOB XOpJ, O MPOU3BEIACHHUH
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.
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[Tonb30BaThCA BEKTOpAMH, MIOHUMATh WX T€OMETPUUECKUN U (U3HUECKHUI CMBICT,
OPUMEHATh HMX B pPEHICHUH TeOMETpUYeCKHX H (usmdeckux 3aaad. [IpuMeHATbH
CKaJISIpHOE MPOU3BE/ICHUE BEKTOPOB ISl HAXOXKICHUS JIJTUH U YTJIOB.

[Tonb30oBaThCAd METOJIOM KOOPAMHAT Ha IJIOCKOCTH, MPUMEHSTh €ro B pEUICHUU
T€OMETPUUECKUX U MPAKTUYECKUX 33]a4.

Branets NOHATHSIMU MPABUIILHOTO MHOTOYTOJIbHUKA, JUTUHBI OKPYKHOCTH, JJIMHBI
JyTU OKPY>KHOCTU U PaJUaHHON Mephl yriia, YMETh BBIYUCIATH IUIOIIAAL KPyTa U €ro
yactell. [[puMeHsTh MogyyeHHbIE YMEHHUSI B MPAKTUUYECKUX 3a/1auax.

Haxonutb ocu (Miiu HEHTPBI) CUMMETPUH (DUTYP, TPUMEHSTh JIBHXKEHUS IITIOCKOCTH
B IIPOCTEUIINX CIIyYasX.

[IpuMeHATDH MOoTy4YEHHBbIC 3HAHUS HA PAKTUKE — CTPOUTHh MaTEMAaTUYECKUE MOJIEIH
JUIS  3aJad  pealbHOM JKM3HM M TPOBOAUTH COOTBETCTBYIOIIME BBIYMCIICHUS
C TMpPUMEHEHUEM TOoJ00Us U TPUTOHOMETPUYECKUX (PYHKIMH (IIOJIB3YSACh, TJiE
HE0O0XO0IMMO, KAJIBKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBanue paznena |KonuuecTBo OcHoBHOE OcHOBHBIE BUJIBI IEATEILHOCTH O0YHAIOIIUXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
[Ipocreiimme 14 [Ipocreiimme D®opMyJIHPOBATH OCHOBHBIE ITOHATHS U ONIPEICIICHUS.
reoMeTpudeckue (GUrypsl u r€OMETPUUYECKHUE Pacno3naBaTh n3ydeHHbIE TEOMETPUUECKUE PUTYPHI,
UX cBoWCTBa. M3mepeHue OOBEKTHI. OIPeAeJATH UX B3aUMHOE PACIIOJIOKEHUE, BHINOJIHATH
FEOMETPUUECKUX BEJIUUYNH MHOroyronbHUK, YepTEXK 0 YCIOBUIO 3aaUU.
JIOMaHasl. IIpoBoaUTH NPOCTENIINE TOCTPOCHHUS C IIOMOILBIO IUPKYJIS
CMexHbIE U Y JIMHEUKHU.
BEPTUKAIBHBIE YIJIbL. N3mepATH TMHEWHBIC U YTIIOBBIE BEJIMYMHBI TEOMETPHUUECKUX
Pabota U TIPAKTUYECKUX OOBEKTOB.
C IPOCTEUILIUMHU OnpeneysiTh «Ha TJ1a3)» pa3MePbl peaIbHbIX 00BEKTOB,
YepTEKAMU. NMPOBOAUTH IPyOYIO OLICHKY UX Pa3MEpOB.
N3mepenue nmuHerHbix | Pemiarhb 3a1a4yn Ha BBIYUCIIEHUE UIMH OTPE3KOB U BEJIUYUH

Y YTJIOBBIX BEJINYMH,
BBIYMCIIEHNE OTPE3KOB
Y yTJIOB

YTJIOB.

Pemiarsb 3a1aun Ha B3aMMHOE PACIIOJIOKEHHE
reOMETPUYECKUX (Uryp.

IIpoBoanTs Kiaccu(PUKALMIO YTIOB, BBIYUCIATH
JIMHENHBIE U YIJIOBBIE BEJIMYHUHBI, IPOBOAUTH
HEOOXOMMBbIE JOKA3aTeIbHbIE PACCYKICHNUS.
3HAKOMUTBCS € MCTOPUEN Pa3BUTHUS TEOMETPUN

TpeyrosbHUKN

22

ITonsTHE O paBHBIX
TPEYTOJIbHUKAX U

Pacno3HaBaTh napsl paBHBIX TPEYTOJIHBHUKOB Ha TOTOBBIX
yepTexax (C ykazaHHeM IIPU3HAKOB).
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MEPBUYHBIC
MIPEACTABICHUS

O paBHBIX (pUrypax.
Tpu npuszHaka
PaBEHCTBA
TPEYTOJILHUKOB.
[Ipu3Haku paBeHCTBa
MPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOMCTBO MEIMAHbBI
MPSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
MIPOBEAEHHOU

K TUIIOTEHY3E.
PaBHOoOe1peHHBIC N
PaBHOCTOPOHHHUE
TPEYTOJbHUKHU.
IIpu3Haku u cBOMCTBA
PaBHOOEIPEHHOTO
TPEYrOJIbHUKA.
Hepasencrtra

B TCOMETPHUH.
ITpsAMOYTOJIbHBIN
TPEYTOJBHUK C YTJIOM
B 30°

BeiBoauTh CiiencTBUs (PABEHCTB COOTBETCTBYIOIINX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
®opMyIHPOBATH ONPEACIICHUS: OCTPOYTOIBHOTO,
TYNOYTOJIbHOTO, IPSIMOYT'OJILHOTO, PaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJILHUKOB; OMCCEKTPHUCHI, BHICOTHI,
MEJIMaHbl TPEYTOJIBHUKA; CEPEINHHOIO NEPIEHANKYIPA
OTpe3Ka; IEpUMeETpa TPEYroabHUKa.

®opMyIMpPOBaTh CBOKCTBA U MPU3HAKU PABHOOEAPEHHOTO
TPEYrOJIbHUKA.

CTpouthb 4yepTexHy, pemiaThb 3a4a4M C IOMOLIBIO
HAXOXKJICHUS PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHsATh NpHU3HAKHU PABEHCTBA IPSMOYTOJIBHBIX
TPEYTOJIBHUKOB B 3a7a4ax.

Hcnonb3oBath 1UGPOBLIE PECYPCHI VI HCCJIETOBAHUS
CBOMCTB M3y4aeMbIX (puryp.

3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHUS TEOMETPUN
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[lapannenbHble NpsIMBIE, 14 [lapauiensHbie @®opMyIMPOBaTh MOHATHE [1APAJUICIBHBIX IPSIMBIX,
CyMMa yTJIOB TPEYTOJIbHUKA IPsIMBIE, NX CBOMCTBA. HAXOJMTH NMPAKTUYECKUE IPUMEPBI.
Hakpecrt nexammue, M3yuaTh cBOWCTBa yIJIOB, 00pa30BAHHBIX MPU NIEPECEUECHUH
COOTBETCTBEHHBIE U napajulebHbIX IpsAMBIX cekynieil. IlpoBoauts
OJHOCTOPOHHUE YIJIBI, | JAOKA3aTeJbCTBA NAPALIECIBHOCTH ABYX IIPSAMBIX C TOMOIIBIO
00pa30BaHHbIE YIJI0B, 0Opa30BaHHBIX MPU NEPECEUCHUH 3TUX MPAMBIX
IIpY [1IEPECCYECHUN TPEThEU MPAMON.
IapajuIeIbHbIX BeI4HCISITH CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
OPSIMBIX CEKYLIEH). Haxoautsp ynicioBbie 1 OYKBEHHbIEC 3HAUECHHUS YTJIOB
[Ipu3Hax B TEOMETPUYECKHUX 3a7a4ax C UCIIOJIb30BAHUEM TEOPEM
[apaJuIEIbHOCTH 0 CYMME€ YTJIOB TPEYTOJIbHUKA U MHOT'OYT'OJIbBHUKA.
IIPSAMBIX Yepe3 3HAKOMUTHCS ¢ MCTOPUEH Pa3BUTHUS TEOMETPUN
PaBEHCTBO PACCTOSHUMN
OT TOYEK OJHOMN
MPSAMOM O BTOPOM
IPSAMOM.
Cymma yrioB
TPEYTOJIbHUKA.
Bneninue yrisl
TPEYrOJIbHUKA
OKpy HOCTb U KPYT. 14 OKpyX HOCTb, X0p/ian | DOpMyJIHPOBATH ONPeEAEJIeHHUs . OKPY>KHOCTH, XOPbI,
['eomeTpuueckue JIHAMETP UX CBOMCTBA. JHaMeTpa U KacaTeabHOU K OKpyx)HOCTH. M3yuaTh nx
MTOCTPOEHUS KacarenbHas CBOMCTBA, NPU3HAKHU, CTPOUTH YEPTEKH.
K OKPY>KHOCTH. HccaenoBarhb, B TOM YKCIIE HCHIOJIB3YH HH(pPOBLIE
OKpy>KHOCTB, pecypchl: OKPY’KHOCTb, BIIMCAHHYIO B YTOJ; LIEHTP

BIIMCaHHAA B YT'OJI.

OKPYKHOCTH, BIIMCAaHHOU B YTOJI; paB€CHCTBO OTPC3KOB
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[Tonsitue o I'MT,
MPUMEHEHHUE

B 3a71a4ax.
buccekrpuca n
CEepPEANHHBIN
NEePIEHANKYIISIP
KaK F€OMETPUUYECKUE
MecCTa TOYEK.
OKpy>XHOCTb,
ONMCaHHAasI OKOJIO
TPEYTOJIbHUKA.
OKpyKHOCTB,
BIIMCAHHAs

B TPEYTOJIbHUK.
IIpocrenmue
3a/1a4u

Ha MOCTPOECHUE

KACaTeJIbHBIX.
HUcnoab3oBatb MeToa I’ MT miis nokasarenbcTBa TeOpeM

0 MepeceyeHu OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MEPIICHANKYJIIAPOB K CTOPOHAM TPEYTOJIbHUKA
¢ momoIbso I'MT.

OBJ1aieBaTh NOHATUAMU BIIMCAHHOW U OTIMCAHHOU
OKPYKHOCTEU TPEYrOJIbHUKA, HAXOAUTH LIEHTPBI 3TUX
OKPY>KHOCTEM.

PemiaTbs OCHOBHBIE 321a4M HA NIOCTPOEHME: YIJia, PABHOI'O
JTAHHOMY; CEPEIMHHOTO NEPNEHINKYIISIPa TaHHOTO OTPE3KA;
MPSAMOU, MTPOXOJAIIEH YEPE3 TaHHYIO TOUKY U
NEPHEHANKYIAPHON TaHHOM MPSMOiT; OMCCEKTPUCHI JAHHOTO
yIJia; TPEYrOJIbHUKOB

I10 PA3JINYHBIM JIEMEHTAM.

3HAKOMUTBCS € HCTOPHUEN Pa3BUTHUSI TEOMETPUU

[ToBTOpEeHUE, 0000IIICHNE 4 IToBTOpEHUE U PemaTthb 3aaum Ha MOBTOPEHNE, UITIOCTPUPYIOIINE CBS3H
3HaHUH 0000IIIeHHE OCHOBHBIX | MEXIY Pa3IUIHBIMU YacTAMHU Kypca
MHOHSITUN U METOJOB
Kypca 7 Kacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KUIIACC
HaunmenoBanue paznena | KomuuecTtBo OcHoBHOE OcHOBHBIE BUJIBI JEATEIBHOCTH 00YUAIOIIUXCS
(TemnI) Kypca 4acoB coJiepKaHue

UeThIpEXYTOJIbHUKH 12 [Tapamienorpamm, ero | M300paskaTs M HAXOAUTH HA YEPTEkKAX
MIPU3HAKH U CBOMCTBA. | YETBIPEXYTOJIBHUKH PAa3HBIX BUIOB U UX DJIEMEHTHI.
YacTHble cinyyan DopMyJTHPOBATH ONIPEIeICHUA: TapAIIIEIOrpaMMa,
napajuieIorpaMmMoB IpsIMOYTOJIbHUKA, pOMOa, KBajparta, Tpareluuu, paBHOOOKOM
(MpsSIMOYTOJILHUK, TpaIeuuu, NpsIMOyTrOJIbHON TpaneLuu.
pomO, KBaapar), Ux Jloka3pIBaTh M HCIOJIB30BAThH IIPH PELICHUH 32124
IPU3HAKU U CBOMCTBA. | MPU3HAKU U CBOMCTBA: apajuiesiorpaMma,
Tpanenus. IpsIMOYTOJIbHHUKA, poMOa, KBaJpara, Tparneurun, paBHOOOKOM
PaBHoOOKas 1 Tpareuuu, NpssMOyTroJIbHON TpaneLuuu.
IIPSAMOYTOJIBHAS IIpumeHsiTh METOA yABOCHUS MEIUAHBI TPEYTOJIbHUKA.
TpaneLuu. Hcnoan3oBath 1UppOBbIE PECYPCHI I UCCIEAOBAHUS
Merton yaBoeHus CBOMCTB M3y4aeMbIX (DUTYD.
MEINaHBbI. 3HAKOMMTBHCH € HCTOPHEH Pa3BUTHUSA T€OMETPUN
[HenTpanbHas
CUMMETPUS

Teopema Paseca 1 TeopemMa 15 Teopema Paneca u IIpoBoaAMTH NOCTPOEHMS C IOMOLIBIO LIUPKYJIS U TUHEUKH

0 IPONOPLIMOHAIIBHBIX TeopemMa C UCIIOJB30BaHuE TeopeMbl Daseca U TEOPEMBI

OTpe3Kax, MOJ00HBIC
TPEYTOJIbHUKA

O TIPOTIOPIIMOHAJIBHBIX
OTpe3Kax.

Cpennsig TuHUA
TPEYrOJIbHUKA.

O IIPONOPLHUOHAIIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
IIPONIOPLMOHAIBHBIN OTPE3OK.

IIpoBoauTh 10KA3aTEIBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIbHUKA IEPECEKAOTCA B OTHOU TOUKE, U HAXOAUTH
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Tpanenus, e€ cpenHss
JIVHUSL.
[IponopumoHanbHbIE
OTPE3KHU.

enTp macc

B TPEYTOJIbHHKE.
[TonoOHBbIE
TpEyroJbHUKU. Tpu
MpU3HaKa noo0ous

CBSI3b C IICHTPOM MAaccC, HAXOJUTh OTHOIIICHHE, B KOTOPOM
MEIMaHbI ICIATCS TOYKOW UX IepeCceucHUsI.

HaxoauTh 110100HBIC TPEYTOJIBHUKH HAa TOTOBBIX YePTEKAX
C YKa3aHHUEM COOTBETCTBYIOIIMX MPU3HAKOB MOA00MS.
PemaThb 3a7a4u Ha 1M0T00HBIE TPEYTOJIBLHUKHU C IIOMOIIBIO
CaMOCTOSITEIIEHOTO MIOCTPOCHUS YePTeIKEH U HAX 0XKICHUS
0/TOOHBIX TPEYTOJIBHHKOB.

IIpoBoauTh 10KA3aTEILCTBA C UCTIOJIH30BAHUEM
PU3HAKOB MMOJ00US.

TPEYTrOJIbHUKOB. Jloka3bIBaTh TpU NPHU3HAKA I0100US TPEYTOJIBHUKOB.
[Ipumenenue IIprMeHATH NOTyYEHHBIE 3HAHUS IPU PEILICHUN
nojo0us F€OMETPUYECKUX U MPAKTUUECKUX 3a7aY.
MIPU PEIICHUN 3HAKOMHUTBCS C HCTOPHEN pa3BUTHUSI TEOMETPUN
MPaKTUYECKUX 3a/1a4
[Tmomane. Haxoxnenue 14 CaolicTBa IUIOMIAIEH OgBJaieBaTh NEPBUYHBIMH MPECTABIEHUAMEU 00 0011ICH
IJIOIAJEH TPEYTOJIbHUKOB r€OMETPUYECKUX TEOpUH TIIOMAIU (MEpbl), (POPMYJITUPOBATH CBOWCTBA
U MHOTOYTOJIbHBIX (pUTYyp. buryp. TJIOIIA/IU, BBISICHSITh UX HATJISIAHBINA CMBICI.
[Tnomanu nogoO6HbIX puryp DopMybl BeiBoauTh (hOpMyJIBI TUIONIAAM TApAJIIEIOrpaMma,
JUTSL TUTOLIAAM TPEYTOJIbHUKA, TPAleUU U3 POPMYJIIbI TUTOIIAIN
TPEYTOJIbHHKA, IpsIMOYTOJIbHUKA (KBaJIpaTa).
napajienorpamma, BoiBoAUTH (GOPMYITHI TUIOMIAIN BRITYKIOTO
Tpaneuuu. YEeTHIPEXYTOJIbHUKA Yepe3 AUArOHAIN U YOI MEXKIy HUMHU.
Boeruucnenue HaxoauTs rutomanu ¢puryp, n300paxE€HHBIX Ha KJIETYaTOU

IJIOIIAEN CIIOKHBIX

dburyp.

OyMmare, HCIOJIb30BaTh pazoueHue (GUrypbl Ha 4acTu U
JOCTparBaHUE.
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[Tnomaau puryp

Ha KJIeT4aToi Oymare.
[Tnomany momo0HbBIX
uryp.

3amauu

C IPAKTUICCKUM
COJIEp’)KaHUEM.
Pemenue 3anau

C TIOMOIITBIO0 METO/1a
BCIIOMOTaTEIbHOMN
IO/ IH

Pa30oupaTh npuMepbI UCITOIH30BAHUS BCIIOMOTaTSIbHON
TUTOIAM JIJISI PEIICHUSI TEOMETPHUECKHUX 3a/1a4.
HaxoauTts muiomnaay no100HbIX GUTYP.

BbIUNCIATH IUIONIAINA PAa3IMYHBIX MHOTOYTOJIBHBIX (PUTYD.
PemaTh 3a1a4M Ha IUIONIAIb C IPAKTUYCCKUM
CoJIepKaHueM

Teopema [ludaropa u
HavaJjia TPUTOHOMETPHH

10

Teopema Iludaropa, u
€€ IPUMEHEHUE.
Onpenenenue
TPUTOHOMETPUYECKUX
(GyHKUIHNA OCTPOTo
yTIJia IpsIMOYTOJIHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPUUECKHUE
COOTHOIICHHS

B PSIMOYTOJILHOM
TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPUUECKOE
TOXJIECTBO

JoxkaspiBaThb Teopemy [Iudaropa, ncnonab3oBarhb eé

B IIPAKTUYECKHUX BBIYUCIICHUSX.

DopMyIMPOBaTh ONPEIEICHUS TPUTOHOMETPUYECKHUX
(GYHKIMI OCTPOro yria, HpoOBepPsATh UX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOILICHHUS

B MIPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOLIEHUS MEKY CTOPOHAMH B
IPSAMOYTOJIBHBIX TPEYTOJIbBHUKAX ¢ yraaMu B 45° n 45°; 30°
u 60°.

Hcnoab3oBath GopMyJibl MPUBEACHUS U OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKJIECTBO AJISI HAXOXKICHUS
COOTHOIIEHUH MEX]Ty TPUTOHOMETPUUECKUMH (PYHKLIHUSIMU
Pa3IMYHBIX OCTPBIX YTIIOB.

IIpuMeHsATh OJIy4eHHBIEC 3HAHUS 1 YMEHHUS [TPU PELIEHUN
OPAaKTHYECKUX 3aau.

3HAKOMMTBCS C HCTOPHEl pa3BUTHSI TEOMETPUU
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YTJ1bl B OKPY>KHOCTH.
BnucanHble 1 onrcaHHBIC
YETHIPEXYTOJIbHUKH.
KacarenbHbIe

K OKpykHOCTH. Kacanue
OKPY>KHOCTEHN

13

Bnucannbie u
LEHTPaJIbHBIC YTJIbI,
YTOJI MEXITY
KacaTeJabHON U
XOPJIOH.

Yriasl Mexay
XOpAaMu U
CEKYIIIUMH.
Bnoucannsie n
OIMCAHHbBIC
YETBIPEXYTOJIILHUKH,
UX MPU3HAKU U
CBOMCTBA.
[IpumeneHue 3Tux
CBOMCTB

MIPU PEIICHUUN
F€OMETPUUYECKUX
3ajad4.

Bzanmnoe
PAacCMoJIOKEHUE JBYX
OKPY>KHOCTEH, 001111
KacaTelIbHbIC.
Kacanmue
OKPYXHOCTEHN

®opMyJIMPOBATH OCHOBHBIE OIIPEICTICHMUS], CBSI3aHHBIC

C YIJIaMH B Kpyre (BIMCAaHHBIN YroJl, EHTPAJIbHBIN YTroJI).
HaxoauTsp BIiMCaHHbIE YIIIbI, ONUPAIOIIUECS HA OJIHY AYTY,
BBIYMCJIATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yriax, TEOPEMbl O BIUCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIBbHOM YTJIE.

HccaenoBathb, B TOM YUCIE C TOMOIIbIO HU(POBBIX
pECYpPCOB, BIMCAHHBIE U ONMCAHHBIE YETBIPEXYTOJIBHUKH,
BBIBOJMTH X CBOMCTBA U MPU3HAKU.

Hcnoab30BaTh 3TH CBOMCTBA U TPU3HAKY [IPU PELLICHUN
3aj1a4

83




denepanpHas paboyas mporpamma | Maremaruka. 5-9 kinacchl (0a30BbIi YPOBEHB)

[ToBTOpEHME, 0000IIEHNE 4 [ToBTOpEHME PemaTh 3a1a4u Ha TOBTOPEHUE, WILTIOCTPUPYIOIINE CBSI3U
3HAHMUI OCHOBHBIX IIOHATHA U | MEXKIY pa3IMYHBIMH YaCTIMH Kypca
METOJIOB KypcoB 7 1 8
KJIaCCOB, 0000IIeHHE
3HAHUMN
OBILEE KOJIMYECTBO 68
YJACOB ITIO ITPOT'PAMME
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9 KUIACC
HanmenoBanue paznena | KomuuecTBo OcHoBHOE OcHOBHBIE BUJIBI JEATEIBHOCTH O0YYAIOIIUXCS
(TemnI) Kypca 4JacoB coJiepKaHue
Tpuronomertpus. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONPEAEJIeHUS] TPUTOHOMETPUUECKHUX
KOCHHYCOB M CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIMH TYIBIX U MIPSAMBIX yTJIOB.
Pemenne TpeyroJibHUKOB bysakui yriaoB oT 0° | BeIBOAMTBL TEOpEMY KOCHHYCOB U TEOPEMY CUHYCOB
1o 180°. @opmysl (c pamnycoM ONMUCAaHHOW OKPYKHOCTH).
TIPUBEJICHHS. BoiBoauTh hopMyJIbl 1J11 BBIYUCIEHUS II0INAAEH
TeopeMa KOCHHYCOB, C HCITOJIB30BAHHUEM TCOPEM TPUTIOHOMETPHUH ((I)OpMYJIa
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIbHUKA YEPE3 IBE CTOPOHBI U YTOJ MEXKIY
Pewenue HUMH, HOopMyJia TIIOMIAJAN YETHIPEXYTOIbHUKA YePe3 €ro
TPEyroIbHHUKOB. JTMArOHAJIM U YTOJI MEXy HUMH).
ITpakTHueckoe PemiaThb TpeyroabHUKM.
TIPUMEHEHHE PemaTp npakTuyeckue 3aauu, CBOASIINECS
JI0Ka3aHHBIX TEOPEM K HaX0>KJICHUIO Pa3JINYHbIX 3JIEMEHTOB TPEYTOJIbHUKA
[TpeoOpa3zoBanue nogoous. 10 [lonsitue OcBauBaTh NOHSITHE TPEOOPA3OBAHUS TOJOOMS.
Metpuueckue 0 MpeoOpa3oBaHUU HccaenoBath OTHOIIICHNUE JIMHEHHBIX 3JIEMEHTOB (DUTYD
COOTHOILICHUS no100us. pu npeoOpa3oBaHUM MOJ00US.
B OKPY>KHOCTHU CoOOTBETCTBEHHbIE HaxoauTs npuMepsl og00us B OKPYKAIOIICH
AJIEMEHTHI MOJOOHBIX | ACHCTBUTEIBHOCTH.
buryp. BbIBOAMTH METPHUUECKUE COOTHOIICHUS MEXY OTPE3KaMu
Teopema XOp/I, CEKYIIUX U KacaTeIbHbIX C UCHOJIb30BAHUEM

0 IIPOU3BEICHUU
OTPE3KOB XOPJ,
Teopema

BIIMCAHHBIX YI'JIOB U HOI[O6HBIX TPCYT'OJILHUKOB.
Pemarn reoOMCTPHUYCCKHNC 3aa491 1 3a/1a4U U3 peaanoﬁ
KHN3HHU C UCIIOJIBb30BaHUECM HOI[O6HBIX TPEYTOJIbHHUKOB
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0 TIPOU3BEJCHUM
OTPE3KOB CEKYIIHUX,
TeopemMa O KBaJipare
KacaTeJIbHOM.
[Ipumenenue

B PCILICHUU
FEOMETPUYECKUX
3aJ1a4

Bekropsl

12

Onpenenenue
BEKTOPOB, CIIOKECHUE
Y BBIYMTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOpa
Ha YHUCJIO.
DOU3N4YeCcKuil u
F€OMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxxenue Bekropa
10 IByM
HEKOJUTMHEAPHBIM
BEKTOpPaM.
Koopaunater
BEKTOpA.

CkansipHoe
MIPOU3BEACHUE
BEKTOPOB, €0

Hcnonb30BaTh BEKTOPHI KAK HAIIPABJICHHBIE OTPE3KU,
HCCJIe0BATh FEOMETPUUECKUN (TIepeMelIeHne) 1
(uznyeckuil (cuia) CMbICIIbI BEKTOPOB.

3HaTh onpeeeHUusi CyMMbI U pPa3HOCTH BEKTOPOB,
YMHOXEHHUsI BEKTOpA Ha YUCJI0, HCCJIe0BATH
F€OMETPUYECKUI U (PU3UUYECKHI CMBICIBI 3TUX OTEpaIuil.
Pemiatb reomMeTpu4eCcKue 3a1a4u C UCIIOJIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP M0 IBYM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnonb3oBaTh CKaIsipHOE MPOU3BEACHUE BEKTOPOB,
BbIBOJAUTH €I0 OCHOBHBIE CBOMCTBA.

BbpI4uCasiTh CyMMY, Pa3HOCTD U CKaJIIPHOE IPOU3BEACHUE
BEKTOPOB B KOOpPAUHATAX.

IIpuMeHSTH CKAIIPHOE MPOU3BECHUE AJIsI HAXOKICHUS
JUIMH U YTJI0B
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MIPUMEHEHUE
JUIS HAaX OXKJICHUS
JUTMH U YTJIO0B.
Pemenne 3amau

C IIOMOIIBIO BEKTOPOB.
[IpumeHneHue BEKTOpOB

JUISL peLIeHUs 3a/1a4
17635097

JlekapTOBBI KOOPIMHATHI
Ha IIOCKOCTH

JlexapTOBBI
KOOPJIMHATHI TOUEK
Ha IUIOCKOCTH.

YpaBHEHUE NPSIMON.

YpaBHeHUE
OKPY>KHOCTH.
Koopannatel Touek
MIEPECECUCHHUS
OKPYXHOCTH U
IIPSIMOM.

Meron koopauHAT
IIPU PELICHUU
F€OMETPUUYECKUX

3aJa4d, MIPaKTHYCCKHUX

3aaa4

OcBauBaTh NOHATHE IPIMOYTOJIBHON CUCTEMBI
KOOPJIMHAT, IEKAPTOBBIX KOOPAUHAT TOUYKH.

BeiBOAUTH ypaBHEHNE PAMON U OKPYKHOCTU. BbiieasiTe
MOJIHBIN KBaJIpaT JJIs HAXOKJIEHUS LEHTpa U paguyca
OKPY’KHOCTH 110 €€ YPABHEHHUIO.

PemaTp 3a1aum Ha HAXOXKJICHUE TOUYEK NIEPECEUCHUS
OPSIMBIX U OKPYXKHOCTEH C IOMOIIBIO METOAA KOOPAUHAT.
Hcnoab3oBaTh CBOMCTBA YTrI0BOro KO3 PuiimeHTa npsamoi
IIPYU PELIEHUH 3a]a4, ISl ONIPEIEIICHHS PaCIIONOKEHUS
IPSIMOIA.

IIpuMeHATH KOOPAUHATHI TPU PEIIEHUH TEOMETPUUYECKUX U
MPAKTUYECKUX 3a]1a4, JIsl TOCTPOCHHSI MAaTEMaTUYECKUX
MOJIeNIel peasbHBIX 3a/1a4 («METO KOOPIUHATY).
IMoab30BaThCst 17151 MIOCTPOCHUSI U UCCIIEOBAaHU M
IU(POBBIMH PECYPCAMH.

3HAKOMMTBHCH € HCTOPHEH Pa3BUTHUS TEOMETPUN
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[IpaBusibHBIE
MHOTOYTOJIbHUKH.
JIMMHa OKpYHOCTH U
MJI0IIA/Ib KpyTa.
Brruucnenue miomanen

[IpaBusibHBIE
MHOTOYTOJIbHUKM.
Yucno n. {nuna
OKPYXHOCTH, IyTH
OKPY>KHOCTH.
Pagnannas mepa
yria.

[Lnomane kpyra,
CEKTOpa, CETMEHTA

®opMyJIMPOBATH OINPECICHUE MPABUIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAHUTh UX AJICMEHTHI.

IToab30BaTHCA NOHATHEM JJINHBI OKPY>KHOCTH, BBC,ZIéHHI)IM

C TIOMOIIBIO NTPABUIIBHBIX MHOTOYTOJIbHUKOB, ONPeleJIsATh
YUCJIO T, JUIMHY AYTU U PAJUAHHYIO MEPY yTJIa.
IIpoBoauTh MEpexoa OT paAMaHHON MEPHI yIiia

K IPaJlyCHOM U Ha0OOPOT.

OnpenensiTh IJIOIAb KPYra.

BoiBoauTh GopMy.Jibl (B rpayCHOMN U paluaHHON Mepe)
JUISL JUTAH IyT, TUIOIAJEN CEKTOPOB U CETMEHTOB.
BbIuncJasiTh 101311 GUryp, BKIFOYAOUIMX JIEMEHTHI
OKPYXHOCTH (KpyTa).

HaxoauTts ruiomany B 3aj1adyax peajibHOW KU3HU

JIBM>KEHUS TTTIOCKOCTH

ITonsTue o ABMXKEHUU
TJIOCKOCTH.
[TapannensHbIi
MIEPEHOC, TOBOPOT
[Ipumenenne

MIpY PEIICHUM 3a7a4

Pa30uparte npuMepsbl, WUTFOCTPUPYIOIIUE TOHATHUS
JBUKCHUS.

DopMyJTHPOBATH ONPEAECIEHUS TAPAJUIETBHOTO IEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUHU. BBIBOAMTH X CBOMCTBA,
HAXOAUTh HEMOABWKHBIE TOUKHU.

HaxoauTh EHTPBI U OCU CUMMETPU TPOCTEUIIUX (DUTYP.
IIpumeHsITh napajuielIbHbIN IEPEHOC U CUMMETPHUIO TIPU
pEelIeHNN TeOMETPUUECKUX 3a/1a4 (pa3oupaTh NPUMEPHI).
Hcenoab3oBaTh 17151 HOCTPOEHHUSI U UCCIEA0BAHUN

M pOBBIE peCcypChbl

[ToBTOpEeHuUe, 0000IICHHE,
cHCTEMAaTH3aIs 3HaHUI

[ToBTOpEHNHE
OCHOBHBIX IOHSTUI U

OnepupoBaTth NOHATUSIMU: HUTYPA, TOUKA, IPSMAsi, yTOJI,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN U PABHOCTOPOHHUMN
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METOJI0B KypcoB 7—9
KJ1accoB, 00001eHne
Y CUCTEMAaTHU3aLMs
3HAHUU.
[Ipocreiimme
IF€OMETPUYECKUE
burypsl u ux
cBoricTBa. 3mepenne
re€OMETPUYECKHUX
BEJIMYHH.
TpeyroabHUKH.
[TapannensHbie 1
NEPIEHIUKYIISIPHBIE
npsIMbIE.
OKpY»XHOCTb U KPYT.
I'eomerprueckue
MTOCTPOCHUS. YTJIbI
B OKPY’KHOCTH.
Briucanusie u
ONKCAHHBIE
OKPYXHOCTH
MHOTOYT'OJIbHUKOB.
[Ipsimas u
OKPY>KHOCTBb.
YeThIpEXYrOJIbHUKHY.
Bnucannbie

TPEYTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEINAHA,
OHMCCeKTpHUCa U BbICOTA TPEYTOJIbHUKA, TApaJIIeIOrpaMM,
pOMO, IPSIMOYTOJIbHUK, KBAJIpaT, Tparelus; OKPy>KHOCTb,
KacarelibHas;, paBEHCTBO U 1o100ue Guryp,
TPEYTrOJIbHUKOB; MapaJuIeIbHOCTh U NEPIECHIUKYISIPHOCTD
IPSMBIX, YTOJI MEXY PSIMBIMUA, CAMMETPHSI OTHOCUTEIIBHO
TOYKH U MIPSMOM; JUIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IJIOIIA b, IEPUMETP.

HUcnoab3oBatb GopmyJibl: IEpUMETPA U TLIOIIAAN
MHOTOYTOJIBHUKOB, JNIMHBI OKPY>KHOCTH U TIOIIAU KpyTa,
00BbEMa MPSMOYTOJIBHOTO MapaslieNenumea.
OnepupoBarb NOHATHUSAMM: TIPAMOYTOJIbHAS CUCTEMA
KOOPJMHAT, BEKTOP; UCIOJIb30BAaTh 3TH ITOHATHUS JJIs
IIPEICTABJICHUS TAHHBIX U PELLICHUS 3a1a4, B TOM YHCIIE

U3 IPyTUX YYEOHBIX MPEIMETOB.

PemiaTe 3a1a4m Ha NOBTOPEHUE OCHOBHBIX MTOHATHUH,
WJUTIOCTPALMIO CBI3€M MEXIY Pa3IMYHBIMU YaCTSIMU Kypca.
BriOupaTh MeToA 1JIs pellIeHHs 3a/1a4u.

PemaTe 3a1a4m 13 NOBCETHEBHOM KU3HU
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Y OIIMCAHHBIE
YETHIPEXYTOJIbHUKH.
Teopema [Tudaropa u
Hayaia
TPUTOHOMETPHH.
Pemenue o0mumx
TPEYTOJIbHUKOB.
[IpaBuibHBIE
MHOTOYTOJIbHUKH.
[TpeobpazoBanus
IIJIOCKOCTH.
Jpmxkenus. [Togodue.
Cummertpust.
[Tmomans.
Brruncienune
romanen. [nomanu
no1I00HBIX GUTyYp.
JlekapTOoBBI
KOOPAWHATHI Ha
MJIOCKOCTH.

Bekropsl

Ha IUIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

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

MHNOACHUTEJBHAS 3AIIMCKA

B coBpeMeHHOM IM(PPOBOM MHUpE BEPOSATHOCTh M CTATHUCTHKA NPHOOPETAOT BCE
OOJIBIIIYIO 3HAYUMOCTh, KaK C TOYKH 3PEHUS MPAKTUUECKUX MPUIIOKEHUH, TaK U UX POJIU
B 00pa3oBaHUM, HEOOXOIUMOM KaXKJI0MY 4elloBeKy. Bo3pacraer uncio npodeccuit, npu
OBJIQJICHUH KOTOPBIMHU TpeOyeTcs xopoiiasi 0a30Basi IOATOTOBKA B 00JaCTH BEPOSTHOCTH
U CTAaTUCTUKH, Takas TMOJrOTOBKA Ba)kHa ISl NPOJOJDKEHUS OO0pa3oBaHUs W JUJIS
yCHEeuHON mpoeCcCUOHAIEHON Kaphephl.

Kaxaplii 4estoBeK MOCTOSIHHO MPUHUMAET PELICHUS] HA OCHOBE UMEIOIIMNXCS Y HETO
JMAHHBIX. A i1 00OCHOBAaHHOTO MPHUHSATHSA PEIICHUS B YCJIOBHUSIX HEJAOCTAaTKa WIIU
n30bITka HHGOPMAIMU HEOOXOJMMO B TOM YHCIE XOpOIIo CcHOPMUPOBAHHOE
BEPOSAITHOCTHOE U CTATUCTUYECKOE MBIIIICHUE.

HMeHHO 103TOMY OCTpPO BCTajla HEOOXOAUMOCTh CPOPMHUPOBATH Y 00yUaIOIIUXCS
(YyHKIHMOHAIBHYIO T'PAMOTHOCTH, BKJIIOYAIONIYIO B C€0sl B KAayeCTBE HEOTHEMIIEMOM
COCTaBJISIONICH yMEHHE BOCHPUHUMATh M KPUTUUYECKU aHAIU3UPOBATH UH(POpPMAIIUIO,
MPE/ICTABICHHYIO B Pa3JIMUHBIX (POpMax, MOHUMATh BEPOSTHOCTHBIM XapaKkTep MHOTHUX
peanbHbIX MPOIECCOB U 3aBUCUMOCTEH, MPOMU3BOAUTH IMPOCTEUIINE BEPOSITHOCTHHIE
pPacu€Thl.

3HAaKOMCTBO B Y4YEOHOM Kypce€ C OCHOBHBIMU IMpUHLHUIAMH cOOpa, aHanu3a u
NPEACTABICHNUS] JAHHBIX W3 pPa3Iu4HbIX c@ep KU3HU OOILIeCTBA W TOCYIapCTBa
npuoOmaeT oO0ydalomuxcs K OOIIECTBEHHBIM HHTepecaM. I3ydeHue OCHOB
KOMOMHATOPUKM pPa3BUBAET HABBIKM OpraHU3allud Iepedopa W TNoJacyETa 4Hcia
BApUAHTOB, B TOM YHUCJI€ B NPUKJIAJHBIX 3a/adax. 3HAKOMCTBO C OCHOBAMH TEOPHUH
rpadoB co3ga€T MaTeMaTHYeCKUi (QyHIaMEHT nJisi (OpPMUPOBAHUS KOMIIETCHIIHIMA
B oOjactu UHPOpMATUKH U LUPpOBBIX TexHosorui. [Ipu M3ydeHUU CTAaTUCTUKU U
BEPOSITHOCTH O0OOTAIAIOTCs MPEACTaBICHUSI O0yUYalOIIMXCS O COBPEMEHHOW KapTHUHE
MHUpa U METOJaX €ro MCClIeI0BaHusA, (OPMUPYETCS MOHUMAHUE POJIM CTATUCTHKU Kak
WCTOYHHUKA COIMMAIBHO 3HAYMMOW WHGOPMAIMK W  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSTHOCTHOT'O MBIIIJICHUS.

B cooTBeTCTBUU C MaHHBIMH IMEISIMU B CTPYKType MpOTrpaMMbl y4eOHOro Kypca
«BepoATHOCTh U CTATUCTHUKA» OCHOBHOTO 00I1IEr0 00pa30BaHusl BbIEICHBI CIEAYIOIINE
coliepkaTeNibHO-MeTonuueckne nuHuu: «lIpencraBieHne MaHHBIX W ONUCAaTEIbHAsS
CTaTUCTHKa», «BeposTHOCTBHY, «DIeMeHThl KOMOMHATOpUKN», «BBeneHue B TEOpHUIO
rpadoBy.

Conepxxanune muann «lIpencraBieHre MaHHBIX U OMHCATENbHASs CTATUCTUKA»
CIIY’)KUT OCHOBOM 111 (pOpMHUPOBAHUSI HABBIKOB pabOThl ¢ MH(MDOPMAILIMEH: OT YTCHUS U
UHTepHpeTanuu WHOOpPMAIUU, TMPEJACTABICHHOM B TaOnMIax, Ha JguUarpaMmax |
rpadukax, A0 cOopa, MNpeACTaBICHUS M aHajdu3a JMJaHHBIX C MCIOJb30BaHUEM
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CTAaTUCTUYECKUX XapaKTEpPUCTUK CpPEeJHUX M pacceuBaHus. Paborasg C JaHHBIMY,
oOy4aroluecss ydaTcsi CUYUThIBATh M HUHTEPIPETUPOBATh JAaHHBIC, BBIIBUTaTh,
apryMEHTUPOBATh U KPUTUKOBATh IIPOCTEUILINE TUIOTE3bI, Pa3MBILUIATH Hal (paKkTOopamu,
BBI3BIBAIOIIMMH HM3MEHYUBOCTh, M OILIEHMBAaTh WX BIHMSHHE Ha paccMaTpUBaeMble
BEJIMYMHBI U TTPOLIECCHI.

WHTYyUTUBHOE TPEACTABICHUE O CIy4yalHOM M3MEHYMBOCTH, MCCIIEI0BaHUE
3aKOHOMEPHOCTEN M TEHACHUMU CTAaHOBUTCS MOTHUBHUPYIOIIEW OCHOBOM ISl U3y4YECHUS
TEOpPUU BEpOATHOCTEN. bonblloe 3HaueHne UMEIOT NPAaKTUYECKUE 3aJJaHus], B YaCTHOCTHU
OTIBITHI C KIIACCUYECKUMU BEPOSATHOCTHBIMHU MOJEIISIMHU.

[TonsiTHE BEPOATHOCTH BBOJIUTCS KaK Mepa MpaBIONo 00U CITy4alfHOTO COOBITHSI.
[Tpu n3yueHun yueGHOro Kypca o0ydaromuecs 3HaKOMATCS ¢ MPOCTEUILTUMU METOIaMuU
BBIUMCJICHHUSI BEPOSITHOCTEH B CIy4ailHBIX OSKCIEPUMEHTaX C pPaBHOBO3MOXKHBIMH
3JIEMEHTapHBIMU MCXOJaMU, BEPOATHOCTHBIMHU 3aKOHAMH, MO3BOJSIOUIMMH CTaBUTh U
pemiath 6osee cloXkHbIE 331a4u. B yueOHbIN Kypc BXOJAT HaYaJIbHbIE NIPEICTABICHUS O
CIIy4allHbIX BEJIMYMHAX M UX YHCIOBBIX XapaKTePUCTHKAX.

B pamkax yuyeOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYyYaroUIuXcs
C MHOXXECTBAMU U OCHOBHBIMH OIEpAallUSIMHU HAJ, MHOXXECTBAMH, PACCMATPHUBAIOTCS
OpUMephl TPUMEHEHHUs N7 pEeHIeHHs 3a7ad, a TaKXKEe HCIOJIb30BaHUA B JIPYTUX
MaTEeMaTHUUECKUX Kypcax U yueOHBIX MpeaMETax.

B 7-9 knaccax uzydaercs yueOHbIN Kypc «BeposITHOCTh B CTaTHCTHKAY, B KOTOPHIi
BXOJAT paszgensl: «llpencraBieHne JaHHBIX M ONUCATeNbHAs CTaTHCTHUKAY,
«BeposiTHOCTBY, «11eMEeHThl KOMOMHATOPUKWY, «BBenenue B Teoputo rpadosy.

OOmiee YMCIO dYacoB, PEKOMEHIOBAHHBIX [IJII M3y4yeHHUsS Yy4eOHOTO Kypca
«BepostHocTh 1 cTatuctukay, — 102 vaca: B 7 xinacce — 34 yaca (1 gac B Henelno),
B 8 kiacce — 34 yaca (1 gyac B Hezento), B 9 kiacce — 34 yaca (1 yac B Hezelnto).

COAEPXAHUE OBYYEHUSA
7 KIIACC

[IpencraBnenne naHHBIX B BHJIE TaOdMI, auarpamm, rpadukoB. 3amnojHEHHE
Ta0JIMI], YTEHHE U MOCTPOCHUE AHarpaMM (CTOJIOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpadukoB peanbHbIX MpolieccoB. M3pneuenue nHpopmanum U3 auarpamMm U
Ta0JINII, UCTIONB30BAHNE U UHTEPIPETALUS JaHHbIX.

OnucarenpHasi CTATUCTUKA: CpelHee apupMeTHdyeckoe, MeAuaHa, pa3Mmax,
HanOoJIblIee U HAMMEHBIIEE 3HAaUeHHsI HA0Opa YMCIOBBIX TaHHbIX. [ [prumepsb! ciyyaiiHon
U3MEHYUBOCTH.

Crny4yaliHbIN SKCIIEPUMEHT (OTBIT) U cly4dailHOe coObITHE. BeposTHOCTH U YacToTa.
PoJib MasoOBEpOSITHBIX U TPAKTHUUECKU JOCTOBEPHBIX COOBITHI B MPUPOE U B OOIIECTBE.
MoHeTa 1 urpajbHas KOCTb B TEOPUU BEPOSITHOCTEM.

I'pad, Bepmmna, pedbpo. Crenens BepiuHbl. Yncio pédep U cyMMapHasi CTETICHb
BepiunH. IIpencrasnenue o cesizHoctu rpada. Llenu u nukiel. [yt B rpadax. O6xon
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rpada (disiepoB myTh). [IpeacraBnenue 06 opueHTrupoBaHHOM Tpade. Pemenue 3agay ¢
MTOMOIIBIO TpadoB.

8 KJIACC

[IpencraBieHne JaHHBIX B BUAE TaOJIHII, AUArpamMmm, rpadukoB.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IOAMHOKECTBO. Onepanuy HaJi MHOKECTBaAMMU:
oObeMHEHUE, NepecedeHne, nonoiaHeHue. CBoOMCTBa onepauuid HaJ MHOKECTBaMU:
IIEPEMECTUTENBHOE, COYETATEIBHOE, PACIIPEEIUTENbHOE, BKIIOUEHUs. Vcronp30Banne
rpauueckoro mMpeACTaBICHUS MHOXKECTB JUIsI OMHCAHUS PEAbHBIX IPOIECCOB U
SIBJICHUM, ITPU PEIECHUY 3a]a4.

N3mepenune paccenBaHus JAaHHBIX. Jlucriepcuss M CTaHOAPTHOE OTKJIOHEHHE
YHCJIOBBIX HA0OPOB. JlnarpamMma paccenBaHusl.

DnemMeHTapHbIe COOBITUS ciryyaliHOTro omnbiTa. Ciay4aiiHble coObITHS. BeposiTHOCTH
coObITHIl. ONBITBI C PAaBHOBO3MOXHBIMH 3JIEMEHTapHBIMU COOBITHSIMHU. ClydaiiHbIN
BbIOOD. CBS3b MEXKIY MaJOBEPOSTHBIMU M MPAKTUYECKHU JTOCTOBEPHBIMU COOBITHSIMU B
puUpojie, OOIIECTBE U HAyKe.

JlepeBo. CBONMCTBa NIEPEBBEB: €AUHCTBEHHOCTh MYTH, CYLIECTBOBAHWE BHUCSYEH
BEpPILMHBI, CBSI3b MEXKJY UYHUCIOM BEpIIMH U yucioM pébep. IlpaBmiio yMHOXEHHS.
Pemienue 3a1au ¢ momoiibio rpados.

[IpotuBomnosnoxHeie coobiTud. uarpamma Jiisiepa. OObeAMHEHUE U TTEPECEUCHHE
coObitnii. HecoBmectHble coObiTusi. Dopmyrna ciiokeHUs: BEpPOSTHOCTEH. Y CIOBHAA
BeposiTHOCTh. [IpaBuno ymHoxenusi. HesaBucumbie coOwitusi. IIpencraBnenue
DKCIIEPUMEHTAa B BHJE JepeBa. PemeHue 3agad Ha HAXO0XKIEHUE BEPOATHOCTEU
C IOMOIIIBIO JIEPEBA CIYYANHOTO AKCIEPUMEHTA, AUarpamMm Diliepa.

9 KJIACC

[IpencraBienne MaHHBIX B BUJE TaONUIl, aUarpaMm, rpadukoB, MHTEPHpETAIUs
JMaHHBIX. UTeHHEe U TOCTpOeHUE TabuIl, AuarpaMm, rpauKoB MO peaabHbIM JaHHBIM.

[TepecranoBku u ¢akrtopuan. CodeTaHUss U YUCIO CcoYeTaHUN. TpeyroabHUK
[Tackains. Pemenue 3amau ¢ CHOIb30BaHUEM KOMOMHATOPUKH.

['eomerpuueckas BepoATHOCTh. CiydailHBIH BBIOOp TOYKHM U3  (QUTYpPHI
Ha IUIOCKOCTHU, U3 OTPE3KA U U3 YT OKPY>KHOCTH.

UcnbiTanne. Ycnex u Heyaada. Cepusi ucnbiTaHUM 110 nepBoro ycmnexa. Cepus
ucneiTanuii bepaymm. BeposatHocTu coObITHII B cepun ucnibiTaHuil bepHym.

CnyyailHas BeJIMYMHA W pacOpelelieHHe BepoATHOCTEe. MaremaTuyeckoe
OoXuaaHue u aucnepcus. [Ipumepsl MaTeEMaTHUYECKOTO OXKHUJIAHUS KaK TEOPETUYECKOrO
CPEOHEr0 3HAYCHUS BEJIUYMHBI. MaTEMAaTUYECKOE OXKUIAHUE U JUCIEPCHUS CIy4anHOU
BEJIMYMHBI «YHUCJIO YCIIEXOB B CEPUU UCTIBITAaHUN bepHymmy.

[Tonsartue o 3akoHe 0onbIIUX yuces. MIzMepeHne BepoITHOCTEH ¢ TOMOIIIbIO YacTOT.
Ponp 1 3HaYeHME 3aKOHA OOJBIITUX YUCEN B IPUPOE U OOIIECTRBE.
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HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHBIE pE3yabTAaThl OCBOCHHUS TPOrPAaMMbI Y4EOHOTO Kypca K KOHITY
oOyueHus B 7 Kjacce:

Yurate wuHpOpMaLMIO, NPEACTABICHHYI0 B TalOiuIax, Ha Jguarpammax,
NPEJICTaBIISITh JaHHbIE B BUJIE TAOIUI, CTPOUTH AUATPAMMBbI (CTOIOUKOBBIE (CTOI0UYATHIE)
U KpYTI'OBbIE) [10 MacCHBaM 3Ha4Y€HUH.

OnuceIBaTh U HHTEPIPETUPOBATH PEAIIBHBIE YNCIIOBBIC JAHHBIC, IPEICTABICHHBIC B
TabnuIax, Ha IuarpaMMax, rpadukax.

Hcnonb30BatTh AJi1 ONUCAHUS JAHHBIX CTATHCTHYECKUE XapaKTEPUCTUKU: CPEIHEE
apupmMeTnyecKoe, MeIMaHa, HanOoJIbIlIee U HAUMEHbIIEE 3HAYEHUs, pa3Max.

HmeTs npecTaBiaeHue o cilydaiiHOM M3MEHYMBOCTH Ha IpUMeEpax 1eH, PU3NYECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, UMETh MPEACTaBICHUE O CTATUCTUYECKOU
YCTOUYHUBOCTH.

[IpeameTHbIe pe3yabTaThl OCBOCHUS MPOrpaMMbl YYEOHOro Kypca K KOHILY
oOyueHus B 8 kiacce:

N3BnekaTs u peoOpa3oBbIBaTh MH(YOPMALIHIO, MMPEICTABICHHYIO B BHJC TaOJIHII,
auarpamm, rpauKoB, IPEICTaBIsATh JaHHbIE B BUE Ta0JIUIl, [uarpaMM, rpauKoB.

OnuceIBaTh TaHHBIE C MOMOIIBIO CTATUCTUYECKUX NTOKA3ATENEN: CPEAHUX 3HAUEHU
1 Mep paccenBaHus (pa3Max, TUCIICPCUS M CTAaHAAPTHOE OTKIIOHCHHE).

HaxoauTh 4acTOTBHI YHCIOBBIX 3HAYCHWH W YacTOTHI COOBITHI, B TOM YHCIE
10 pe3yJIbTaTaM U3MEpPEeHUN U HaOJII0ICHUI.

Haxonuth BEpOSTHOCTH CIIy4ailHBIX COOBITHM B OIBITaX, 3HAas BEPOATHOCTH
AJIEMEHTAPHBIX COOBITUI, B TOM YHCJIE B ONBITAX C PABHOBO3MOXKHBIMHU 3JIEMCHTAPHBIMH
COOBITHSIMH.

Hcnonb3oBath rpadudeckue MOJEIH: JIEPEBO CIIYYalHOTO JKCIIEPUMEHTA,
JAarpaMMBbl DWiiepa, YuciaoBas npsmasi.

OnepupoBatTh MOHATUIMU: MHOKECTBO, TOAMHOKECTBO, BBITIOJIHATH ONEpallii Ha/l
MHOKECTBAMHU: OOBCAWHEHUE, IIEPECEUCHHUE, JOIMOJIHEHHUE, IEePECUUCIATh SJIEMEHTHI
MHOECTB, IPUMEHATh CBOMCTBA MHOYECTB.

Hcnonp3oBathk rpaduueckoe npeiCTaBIeHNe MHOKECTB U CBA3EH MEXKTy HUMH  JIJIs
OTMCAHMS TIPOIIECCOB U SBJICHHM, B TOM YKCJIE TIPH PEIICHUH 3a/1a4 U3 IPYTUX yueOHBIX
MIPEIMETOB U KyPCOB.

[IpeameTHBIC pE3yJabTAaThl OCBOCHUS TPOrPaMMBI Y4EOHOTO Kypca K KOHITY
oOydenus B 9 kiacce:

W3BnekaTth U mpeoOpa3oBbIBaTh MHGMOPMAIUIO, MPEACTABICHHYIO B Pa3IMYHBIX
MCTOYHUKAX B BUJIE TAOJHII, IUAarpamMm, TpaikoB, MPEACTABIATH TaHHBIC B BUIE TAOJIHII,
JarpaMm, rpauKoB.
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Pemarp 3amauM  OpraHuM30BaHHBIM  IEepeOOpPOM  BapHaHTOB, a  TaKke
C MCIOJIb30BaHUEM KOMOMHATOPHBIX MTPaBUII U METOJIOB.

Hcnonp30BaTh onucaTenbHbIe XapaAKTEPUCTUKY I MACCUBOB YMCJIOBBIX JaHHBIX,
B TOM YHCJIE CPETHUE 3HAYECHMSI U MEPBI pPACCEUBAHUS.

HaxoauTe 4acTOThl 3HAYEHUH M YacCTOTBI COOBITHS, B TOM YHCJE IOJIB3YACH
pe3yJibTaTaMu NPOBEAEHHBIX U3MEPEHUI U HAOIIOIEHUH.

HaxonuTtb BEpOSITHOCTH CIIy4allHBIX COOBITHI B U3yYEHHBIX OMbITAX, B TOM YHCJIE B
OIbITaX C PaBHOBO3MOKHBIMM 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUSX HCIBITAHUH A0
IIEPBOIO YCIIEXa, B CEPUAX UCNIBITAHUN bepHyIun.

MMeTs npeacTaBieHue O CIIy4yalHOM BEIMYHUHE U O PACIIPEACIICHUN BEPOSTHOCTEM.

NmeTrp mpencraBieHHEe O 3aKOHE OONBIIMX YHCENT Kak O MPOSBICHUU

3aKOHOMEPHOCTH B CIy4alHOH HM3MEHYMBOCTM M O POJM 3aKOHA OOJBIIMX YHCEN
B IPUPOJE U OOILIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaumenoBanue pazaena |Komnuectso OCHOBHOE COJIepKaHNE OCHOBHBIE BU/IBI JICITCIBHOCTH O0yUYaIOIINXCS
(Temsl) Kypca 4acoB
[IpencraBieHne JaHHBIX 7 IIpencraBnenune qaHHBIX OcBauBaTh C1OCOOBI NPEICTABICHUS

B TaOnuuax. [Ipaktuueckue
BBIYUCJICHUS 110 TAOJIMYHBIM
na"aeIM. M3Biieuenne n
WHTEpHIpeTalus TaOIMIHbBIX
nanHbiX. [Ipaktuaeckas
paboTta «Tabmuip.
['pacmueckoe
MPEACTABIICHHUE JaHHBIX

B BUJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJI0YATHIX)
auarpamM. UreHue u
MOCTPOCHUE AUATPAMM.
[Tpumeps! neMorpadrueckux
JUarpaMm.

[IpakTrueckas padora
«JlnarpamMmeI»

CTATUCTUYECKUX JAHHBIX U YHCIOBBIX MAaCCUBOB
C TIOMOIIBIO TAOJIUII U TUATPAMM C UCIIOJIb30BaHUEM
AKTyaJbHBIX ¥ BaXXHBIX JAaHHBIX (JIeMorpaduieckue
JTAaHHBIE, POU3BOJICTBO MPOMBIILIICHHON U
CEJIBCKOXO03SIMCTBEHHOM MPOYKIIUHU, 00OIIECTBEHHBIE
U IPUPOHBIC SBIICHUSA).

N3yuaTh MeToabI paboThI ¢ TAOTUYHBIMU U
rpagUIeCKUMHU TIPEACTABICHUSIMU JTaHHBIX

C TIOMOIIBI0 IIU(PPOBBIX PECYPCOB B X0JI€
MPAKTUYECKUX PadOT

OnucaresapHas CTAaTUCTUKA

Yucnossie HaOophl. CpenHee
apudmernyeckoe.
Menuana yuciaoBoro Habopa.

OcBauBaTh NOHSATHSI: YUCIIOBOK HaOOp, Mepa
IEHTpaJbHON TeHACHIIMU (Mepa IIEHTpa), B TOM YHCIIe
cpenHee apumMeTHIecKoe, MeauaHa.
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Y CcTONUMBOCTH MEIMAHLI.
[TpakTudeckas padota
«CpenHue 3HaUCHU.
HauGonpliee 1 HauMeHbIIIEE

3HAYCHUS YUCIIOBOTO HAabopa.

Pasmax

OnuceIBaTh CTATUCTUYECKUE TAHHBIE C TTOMOIIBIO
CpenHero apudmeTHueckoro U Meauanbl. Pemarn
3a/1a4H.

HM3yuyars CBOMCTBA CPEIHUX, B TOM YUCIIE

C TIOMOIIIBIO IU(PPOBBIX PECYpPCOB, B XOJI€
IPaKTHYECKUX padoT.

OcBauBaThb NOHATHSA. HAUOOJIbIIIEE U HAMMEHBIIIEE
3HAYEHUS YUCITOBOTO MACCUBA, pa3Max.

Pematsb 3agaum Ha BEIOOp crioco0a OMUCaHUS
JTAHHBIX B COOTBETCTBUU C MPUPOJAON JAHHBIX U
LEISIMU UCCIIEI0OBAHUS

CnyyaiiHasi UBMEHYUBOCTD

Cny4aitHast ”3BMEHYHBOCTh
(mpumepsr). Yactora
3HAYEHHI B MaCCHBE
JNaHHbIX. [ pynmnupoBka.
I'mcrorpammel.
[IpakTrueckas paboTa
«CryyaliHast UBMEHYUBOCTB)

OcBauBaTh NOHATHS . YACTOTA 3HAUCHUM B MAaCCHBE
JTAHHBIX, TPYIITUPOBKA JJAHHBIX, THCTOTPaMMa.
CTpouTh 1 aHAJIU3MPOBATH THCTOTPAMMEI,
noAOMPAaTh MOJIXOASANIMN IIar TPyNIUPOBKH.
OcBauBaTthb rpaguueckue npeACcTaBICHUs Pa3HbIX
BHUJIOB CIIy4allHOW U3MEHYMBOCTH, B TOM YHCIIE

C MOMOIIBIO MU(GPOBBIX PECYPCOB, B X0OJI€
IPaKTUYECKON padOThI

Brenenue B Teoputo rpados

['pad, Bepmmna, pedpo.
IIpencraBiienue 3a1a4u

¢ momortbto rpada. CreneHp
(BaJIECHTHOCTb) BEPIIMHBI.
Yucno pédep u cyMMmapHas
creneHb BepuuH. Lens u

OcBauBathb noHsiTusi: rpad, Beprna rpada, pedpo
rpada, cTerneHb (BaJIGHTHOCTh BEPIIIHMHBI), IIETTh U
UK.

OcBauBaTh NOHSITUSA: ITYTh B rpade, SHUIEpOB MyTh,
0o0xon rpada, OpueHTUPOBaHHBIN Tpad.

Pemiath 3a1a44 Ha TOMCK CYMMBI CTEIIEHEN BEPILINH
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nuki. [1yTe B rpade.
[IpencragieHue 0 CBA3HOCTH
rpada. O6xon rpada
(1J1IepOB MyTh).
[IpencraBnenue

00 OpUEHTUPOBAHHBIX

rpagax

rpacda, Ha mouck o6xo/a rpada, Ha MOUCK ITyTei

B OPMEHTHPOBAHHBIX rpadax.

OcBauBaTh c0COObI IPEICTABICHUS 3a/1a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUH BEPOIATHOCTEH, IPyrux
IPEIMETOB C MOMOIIBIO TpadoB (KapThl, CXEMBI,
ANEKTPUYECKHUE IeTH, (YHKIIMOHATLHBIC
COOTBETCTBUS) HA IIPUMEpax

BeposTHOCTB 1 yacToTa
CIIy4afHOTO COOBITHS

City4ailHblil ONBIT U
CIIy4yaiiHO€ COOBITHE.
BeposiTHOCTB 1 yacToTa
coObITus. Posb
MaJIOBEPOSTHBIX U
MPAKTUYECKU IOCTOBEPHBIX
COOBITHI B IPUPOJIE U

B oOuiecTBe. MoHeTa u
UrpaibHas KOCTh B TEOPUU
BEPOSATHOCTEM.
[IpakTrueckas pabora
«YacToTa BeINaieHUsI OpIaay»

OcBauBaTh NOHATHA: CIIYYailHBIA ONIBIT U
cllydaiiHOe COOBITHE, MAJIOBEPOSTHOE U TPAKTUUECKH
JIOCTOBEPHOE COOBITHE.

N3yuaTh 3HaUMMOCTh MaJIOBEPOSITHBIX COOBITUI

B IIPUPOJIE U OOIIECTBE HA BAXKHBIX IPUMEpPax
(aBapuM, HECUACTHBIE CITy4Yau, 3al1UTa IEPCOHAILHON
uH(opMaiu, nepenayda JaHHbIX ).

N3yuyaTh poib KIACCUYECKUX BEPOSITHOCTHBIX
Mojenel (MOHETa, urpajibHasl KOCTb) B TEOPUU
BEPOSITHOCTEM.

Ha0uronath U M3y4aTh 4YacTOTY COOBITHI B IPOCTHIX
HKCIIEPUMEHTAaX, B TOM YHCJIE C TIOMOIIBIO IIU(PPOBBIX
PECYpPCOB, B X0OJI€ TPAKTUUYECKON pabOThI

O06o0011eHue,
CUCTEMATH3aUs 3HAHUU

IIpencraBneHune NaHHBIX.
OmnmncarenbHas CTaTUCTHKA.
BeposTHOCTS CitydaiiHOTO
cOOBITHS

IToBTOPATHL U3YYEHHOE U BHICTPAUBATDH CUCTEMY
3HAHUM.

Pemath 3agaum Ha MIpeACTaBICHUE U ONUCAHUE
JTAHHBIX C TTOMOIIbIO U3YYEHHBIX XapaKTePUCTHUK.
OO0cy:ka1aTh NPUMePHbI CITy4alHbIX COOBITUH,
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MaJIOBEPOSTHBIX U MPAKTUUYECKH IOCTOBEPHBIX
CIIy4ailHBIX COOBITHI, X POJIM B IPUPOJIE U KU3ZHU
YeJioBeKa

OBUIEE KOJIMYECTBO 34
YACOB I1O ITPOI PAMME
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8 KJIACC
HanmenoBanue pasnena |KonnuecTso OcHoBHOE cozepkanne OcHOBHBIE BU/JIbI AESITEIBHOCTH O0YYarOIINXCS]
(Temsl) Kypca 4acoB
[ToBTOpEeHME Kypca 4 [IpencraBieHue JaHHBIX. IToBTOPATH N3YYEHHOE U BBICTPANBATH CUCTEMY

7 xJjacca

OmnucarenbHasi CTaTUCTHKA.
CiyuaiiHasi ©3MEHYMBOCTb.

Cpennue ymncioBoro Habopa.

Crnyqaitnbie cOOBITHS.
BeposTHOCTH 1 YaCTOTBHI.
Kiaccnueckue monenu
TEOPUU BEPOSTHOCTEHU:
MOHETA ¥ UTPAJIbHASL KOCTh

3HAHUMU.

Pemiats 3aga4u Ha IpEACTAaBICHUE U ONIMCAHUE
JTAHHBIX C MOMOIIBIO U3YYECHHBIX XAPAKTEPUCTHK.
Pemiate 3a1a4um Ha npeicTaBiICHUE IPYIITUPOBAHHBIX
JTAaHHBIX W OMMCAHUE CITyYAHOW N3MEHYMBOCTH.
Pemiathb 3aga4m Ha onpeAEICHUE YACTOTHI
CIIy4ailHBIX COOBITUH, 00CYKIEHUE TPUMEPOB
CIIy4ailHbIX COOBITHI, MAJIOBEPOSITHBIX U
MPAKTUYECKU JTOCTOBEPHBIX CITy4alHbBIX COOBITHH, X
PO B PUPOJIE U )KU3HU YETOBEKA

OmnucarespHast CTAaTUCTHUKA.
PaccenBanne qaHHbBIX

Otknonenus. ucnepcus
YUCJIOBOTO Habopa.
CranaapTHOE OTKJIOHEHUE
YUCJIOBOTO Habopa.
Jlnarpammel pacceuBaHus

OcBanBaTh NOHATHA: JUCIEPCUA U CTAHIAPTHOE
OTKJIOHEHUE, UCIIOJI30BATh AT XapaKTEPUCTUKU
JUISL ONIMCAHUS pACCEUBAaHUS JaHHBIX.

BoiaBUraTh runote3bl 00 OTCYTCTBUH WU HATUIUHU
CBSI3M IO AMAarpaMMaM pPacCEerBaHUSL.

CTpoutsb 1rarpaMMbl pacCEMBaHUS IO UMEIOLIUMCS
JIAaHHBIM, B TOM YHCJIE C TOMOIIBI0 KOMIIBIOTEpA
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MHoxecTBa

MHOKeCTBO, ITOAMHOXKECTBO.
Oneparuu Haj
MHO>KECTBAMHU:
o0beIMHEHNE, IEpeceUeHuE,
JIOTIOJTHEHHE.

CaoiicTBa ornepauuii

HaJ] MHO>KE€CTBAMMU:
NEPEMECTUTEIBHOE,
COYETaTeNbHOE,
pacrpenenuTenbHOe,
BKITIOYCHUSI.

['pacmueckoe
peJCTaBlICHUE

MHOKECTB

OcBauBaTh NOHATHS: MHOKECTBO, JIEMEHT
MHO>K€ECTBA, [I0JIMHOKECTBO.

BoInoJHATH onepanyMu HaJ MHOKECTBAMU:
oObeIMHEHNE, IepeceueHre, J0MOTHEHHE.
Hcnosb30BaTh CBOMCTBA: NIEPEMECTUTENBHOE,
COUYETATENILHOE, PACIIPEAEIUTEIBHOE, BKIFOYEHHUS.
Hcnonb3oBath rpadguueckoe npeacTaBieHue
MHOYKECTB IPH ONHCAHUU PEATBHBIX IPOLECCOB U
ABJICHUM, TP PEILICHUH 33]1a4 U3 JPYTUX yUeOHbIX
IIPEAMETOB U KypCOB

BeposTHOCTB Cily4aliHOTO
COOBITHS

DnemMeHTapHbIE COOBITHS.
Cryqaitabie COOBITHS.
braronpustcTByromme
AJIEMEHTapHbIE COOBITHUS.
BeposiTHOCTH COOBITHH.
OnBITH ¢ PABHOBO3MOKHBIMHU
AJIIEMEHTAPHBIMU COOBITHUSIMH.
Crnyualinbiii BEIOOD.
[IpakTrueckas padora
«OTnBITHI

C pPaBHOBO3MO>KHBIMHU

OcBauBaTh MOHSTHSI: DJICMECHTAPHOE COOBITHE,
CIIy4yaiiHOE COOBITHE KaK COBOKYITHOCTD
0JIarONpUSATCTBYIONIUX AJIEMEHTAPHBIX COOBITUI,
PABHOBO3MOXHBIE DJIEMEHTAPHBIE COOBITHSI.
Pemarh 3aga4u Ha BEIYMCIIEHUE BEPOSITHOCTEN
COOBITHH 10 BEPOSTHOCTSIM 3JIEMEHTAPHBIX COOBITUI
CIIy4alHOTO OIIBITA.

Pemars 3a1aum Ha BBIYKUCIIEHUE BEPOSATHOCTEN
COOBITHH B OIBITaX C PABHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU COOBITHUSIMH, B TOM YHCIIC

C IIOMOIIBIO KOMIIBIOTEPA.
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AJIEMEHTaPHBIMU
COOBITUAMI)

IIpoBoAUTH U U3Y4YATh ONBITHI

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUAMHU
(C UCTIOJIB30BAHUEM MOHET, UTPAIIBHBIX KOCTEH,
JIPYTUX MOJIENEH) B X0/1e MPaKTUYECKON padOThI

Beenenue B Teopuro rpados

Hepeso. CBoiicTBa aepena:
€IUHCTBEHHOCTh ITyTH,
CYIIIECTBOBAHUE BUCSIYECH
BEPILUHBI, CBSI3b MEX]TY
YUCJIOM BEPIINH U YUCIOM
peéo6ep. [IpaBuiio yMHOXKEHUS

OcBauBaTh NOHATHS: JIEPEBO Kak rpad Oe3 mukia,
BHCsUas BepinHa (JIUCT), BETBb JIepeBa, MyTh

B JIEPEBE, AMAMETP JIEPEBA.

N3yuaTh cBOMCTBA AepeBa: CYLIECTBOBAHNUE BUCAUYECH
BEPIUMHBI, €AUHCTBEHHOCTD IIYTU MEXKAY ABYMS
BEPIIMHAMHU, CBSI3b MEXKY YUCIIOM BEPIINH U YHUCIOM
peoep.

PemiaTh 3a1aum HAa NOUCK U EPEUUCIIEHUE ITyTEU

B JIEPEBE, OINPEACIICHUE YUCIIa BEPIIUH WK pEOEp

B JIepeBe, 00X0]1 OMHAPHOTO JepeBa, B TOM YUCIIE

C MIPUMEHECHUEM TMPABUIIA YMHOKECHUS

CrydaitHbie COOBITHS

[IpoTHBOMOIOKHOE COOBITHE.
Juarpamma Ounepa.
OObenMHEeHNE U TIEpEeCeUeHNe
coosiTuil. HecoBMecTHbIC
coObITusi. @opmyiia
CJI0KEHUSI BEPOATHOCTEM.
[IpaBuio ymMmHOXeHUSA
BEPOSITHOCTEU. Y CJIIOBHAS
BeposTHOCTh. HezaBucumblie

OcBauBaTh NOHATHS: B3AUMHO TPOTUBOMOJIOAKHBIE
COOBITHSI, OTIEpalliy HAJl COOBITUSMU, 00BETMHEHNE U
nepecevyeHne coobITUl, Auarpamma Jitnepa (Dinepa—
BenHna), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHS.
N3yuyaTh TeopeMbl 0 BEPOITHOCTH 00BETUHEHNUS

JBYX COOBITHH ((POPMYJIBI CIOKEHUS BEPOSITHOCTEN ).
Pematn 3a1a4u, B TOM 4KCJI€ TEKCTOBBIC 334U

Ha OTpe/ielIeHIe BEPOATHOCTEH OO BEIMHEHUS U
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coosiTus. [IpencraBnenue
CIIy4aliHOT'O DKCTIEPUMEHTA
B BHJIC JIepeBa

MepeceveHus COOBITHI C MTOMOIIBIO YHCIIOBOM
npsaMoii, Auarpamm Disepa, GopMyIIbl CII0KEHUS
BEPOSITHOCTEM.

OcBauBaTh NOHATHS: IPABUIIO YMHOKECHHS
BEPOSATHOCTEN, YCIIOBHASI BEPOATHOCTh, HE3ABUCUMBbIE
COOBITHSI IEPEBO CIYYAIHOTO OTBITA.

N3yuarts cBoiicTBa (OnpeIe/ICHNs ) HE3aBUCUMBIX
COOBITHH.

PemiaTh 3a1a4um Ha ONIpeICIICHUE U UCITOIb30BAHHUE
HE3aBUCUMBIX COOBITUH.

PemiaTh 3a1aum Ha NOMCK BEPOSITHOCTEM, B TOM
YUCJIE YCIOBHBIX, C UCIIOJIb30BAHUEM JE€pPEBA
CJIy4ailHOTO OTbITA

O06006m1eHme,
CUCTEMAaTH3aUs 3HAHUU

IIpencraBieHne JaHHBIX.
OnucarenbHas CTaTUCTHKA.
['padwi. BepositTHOCTH
CITy4aliHOTO COOBITHSI.
DneMeHThl KOMOMHATOPUKU

IHoBTOPATH N3YyUEHHOE U BHICTPAUBATH CHCTEMY
3HAHUMU.

PemiaThb 3aga4m Ha IPEACTABIEHNUE U OTIMCAHUE
JIAHHBIX C TTOMOIIIbIO U3YYEHHBIX XapaKTEPUCTUK.
Pemarts 3agaun ¢ npuMeHeHueM rpados.

PemaThb 3aga4m Ha HAX0XKAECHUE BEPOSTHOCTH
CIIy4aliHOTO COOBITHS 110 BEPOSTHOCTSAM
AJIEMEHTAPHBIX COOBITHI, B TOM YHUCJIE B OIBITAX

C PaBHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITHUSMHU.
Pemars 3aga4u Ha HAX0KIACHUE BEPOATHOCTEU
00BbETMHECHUS U TICPECCUCHUS COOBITHI, B TOM UHCIIC
HE3aBUCHUMBIX, C UCIIOJIb30BaHNEM IrpadyuuecKux
IIPEACTABICHUN U JIepeBa CIIy4alHOI'O OIIbITA.
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PemaTh 3a1a4u Ha IEpEUNCIICHIE KOMOWHAITAN
(4ncna nepecTaHOBOK, YUCia COYETaHU),

Ha HAXOXKJICHUE BEPOATHOCTEH COOBITHI C
pUMEHEHUEM KOMOMHATOPUKH, B TOM YHCTIE

C UCIIOJIb30BaHUEM TpeyroiabHuKa Ilackans

OBLIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

34
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9 KJIACC
HaunmenoBanue paznena |KonuuecTBo OcHOBHOE COJIepKaHue OcCHOBHBIE BU/IBI JEATEIBHOCTA O0YUaIOIIUXCS
(Temnl) Kypca 4acoB
[ToBTOpEeHME Kypca 4 [IpencraBieHne TaHHBIX. IToBTOPATH N3YYCHHOE U BHICTPAUBATH CHCTEMY

8 Kimacca

OmnucarejibHas CTaTUCTUKA.
Ornepanuu HaJy COOBITHSIMU.
HezaBucumocTs COOBITHIA

3HAHUU.

Pemathb 3a1a4u Ha IpE/ICTABICHUE U ONTUCAHUE
JTAHHBIX.

Pemath 3ag1aum Ha HaX0XKIEHUE BEPOSTHOCTEN
00beIMHEHUS U TIepeceUYeHUs! COOBITHI, B TOM YHCIIE
HE3aBHUCHUMBIX, C UCIIOJIb30BaHUEM IpadUuecKux
IIPEJCTABJICHUN U JEPEBA CIIYUYalHOTO OIIBITA.
Pemarts 3a1a4u Ha iepevyrciIeHUE KOMOWHAIINI
(urcna mepecTaHOBOK, YKMCiIa COYETAHUM ),

Ha HAXOXKJICHUE BEPOSTHOCTEH COOBITUIA

C MPUMEHEHUEM KOMOUHATOPUKH, B TOM UHUCIIC

C UCIOJb30BaHUEM TpeyrojbHuKa [lackans

DNeMEeHTbl KOMOMHATOPUKHU

ITepecranoBku. @akropua.

CoueraHus ¥ YUCIIO
codeTaHuu. TpeyrojibHuK
[Tackams. IpakTnyeckas
pabota «Beraucnenue
BEPOSITHOCTEUN

C UCITIOJIb30BAaHUEM

OcBauBaTh NOHATHA: KOMOMHATOPHOE MPABUIIO
YMHOXEHHUSI, yIIOPsI0UCHHAs 1apa, TPoika 00bEKTOB,
NepecTaHOBKa, (paKTOpUa YUCIa, COYETaHUE, YUCIIO
cOoYeTaHui, TpeyrojabHuK [lackamns.

Pemathb 3a1a4u Ha IEPEUYNCIICHUE YITOPSAIOUYECHHBIX
1ap, TpOoeK, EPEUHUCICHUE IIEPECTAHOBOK

Y COYETAHUH DJIEMEHTOB Pa3JIMYHbIX MHOXKECTB.
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KOMOMHATOPHBIX (DYHKITUN
AIIEKTPOHHBIX TAOIUID)

PemaTp 3a1a4mn Ha IPUMEHEHHUE YUCIIa COYCTAaHUN

B ajreOpe (COKpaléHHOEe YMHOXKEHHUE, OMHOM
HrroToHa).

Pematp, npuMeHsisi KOMOMHATOPHKY, 331a91

Ha BBIYHCIICHUE BEPOSITHOCTEH, B TOM YHUCIIE C TTIOMOIIIBIO
AIIEKTPOHHBIX TAOJIUI] B XOJI€ MPAKTUIECKON pabOThI

['eomeTprueckas
BEPOSITHOCTh

I'eomeTpuueckas
BEpOSATHOCTh. CiyyaliHbIN
BBIOOP TOUYKU U3 (PUTYPHI
Ha IUIOCKOCTH, U3 OTPE3Ka,
U3 IyT'H OKPYKHOCTH

OcBauBaTh NOHATHE TEOMETPUUECKON BEPOATHOCTH.
PemiaTh 3a1a4M Ha HAXOXKJACHUE BEPOSITHOCTEN

B OIIBITaX, MPEJICTABUMBIX KaK BHIOOP TOUEK

Y3 MHOTOYTOJIbHUKA, KpyTa, OTPE3KA WIH JTyTU
OKPYHOCTH, YHCJIOBOTO MPOMEXKYTKA

Hcnpitanus bepryium

Ucnertanue. Ycnex u
Heyaaua. Cepus UCTIBITAHUIN
110 IEPBOTO yCIexa.
Ucnertanus bepryinu.
BepositHOCTH COOBITHIA

B CEpPHH UCIIBITAHUIN
bepnymmu. [Ipaktuyeckas
pabota «/cnpiTanus
bepnymm»

OcBauBaTh MOHATHA UCTIBITAHKE, DIIEMEHTAPHOE
coObITHE B UCTIBITAHHUH (YCTIEX U HEyAa4a), CEpHsl
VCIIBITAHUI, HACTYIUIEHUE MIEPBOIO ycrexa
(Heynmaum), cepusi ucnbiTanuii bepuym.

Pemats 3a1a4u Ha HAXOXKAECHUE BEPOSTHOCTEN
COOBITHH B CEpUU UCTIBITAHUH JIO IIEPBOTO yCIexa,
B TOM YHCJIE C IPUMEHEHHEM (POPMYIIBI CyMMBI
F€OMETPUYECKON IIPOTrPECCUM.

Pemats 3a1a4u Ha HAXOXKAECHUE BEPOSTHOCTEU
AJIEMEHTAPHBIX COOBITUI B CEPUU UCTIBITAHUI
bepHym, Ha HAX0XKIECHUE BEPOATHOCTHU
ONPENEIIEHHOTO YNCIIA YCIIEXOB B CEPUU UCITBITAHUN
bepnymn.

N3yuaTs B X0/1€ MPAaKTH4YeCKOil padoThl,
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B TOM YHCJIE C TOMOIIBIO ITU(POBHIX PECYPCOB,
CBOWCTBA BEPOSATHOCTH B CEPUH UCTIBITAHUIN
bepnymm

CnyualiHas BeTM4MHA

CiyvaiiHas BeTU4YMHA U
pacrpeesieHue
BEPOSITHOCTEM.
MaremaTu4yeckoe 0OxKuJaHue
Y JUCIIEPCHUs CIIy4alHON
BeJMYUHEL. [IpuMepsl
MaTeMaTU4YECKOTrO OKHIaHHS
KaK TEOPETUYECKOTO
CPEIHEr0 3HAaYCHUS
BEJTUYMHBI.

[TonsiTue o 3akoHE OOIBITNX
yucein. M3mepenue
BEPOSTHOCTEU C OMOIIIBIO
yacToT. [ [puMeHenue 3akoHa
OOJIBIIIUX YUCETT

OcBOUTH NOHATHA: ClIyyaiiHas BEJINYNHA, 3HAUCHUE
CIy4aliHOW BEJIMYMHBI, PACIIPENCICHUE
BEPOSITHOCTEM.

HN3y4ars u 00Cy:KaaTh IPUMEPHI TUCKPETHBIX U
HEIMPEPBIBHBIX CIyYalHbIX BEJIUYUH (POCT, BEC
YeJI0BEKa, YACICHHOCTh HACEIICHUs, Apyrue
V3MEHUYMBBIC BEJIMYMHBI, PACCMaTPUBABLINECS

B KypC€ CTATUCTUKH ), MOJIETIbHBIX CIIyYalHbBIX
BEJINYVH, CBSI3AHHBIX CO CIIyYalHBIMH OIBITAMH
(OpocaHrie MOHETBI, UTPATBLHOM KOCTH, CO CITy4YaiHbIM
BBIOOPOM H T. 11.).

OcBauBaTh NOHATHS MATEMAaTUYECKOE OKUIAHNE
CJIy4alHOW BEJIMYUHBI KaK TEOPETUYECKOE CPEHEE
3HAYEHHE, JUCIICPCHS CTyYalHOW BEJIMYUHBI KaK
aHaJIoT JIMCIIEPCUN YUCIIOBOTO Habopa.

Pemathb 3a1a4u Ha BEIYMCIIEHUE MATEMATHYECKOTO
0KUJaHHS Y JUCTIIEPCUN TUCKPETHOU CIy4anHOU
BEJINYMHBI 110 3aJaHHOMY PacCIpENEICHUI0, B TOM
YUCJIe 33]1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESMH.

3HAKOMHUTBCS C MATEMATUYECKUM OKUIAHUEM U
JIUACTIEPCUEH HEKOTOPBIX paCIpeleICHUH, B TOM

YU CJIE paCIIPEEICHUs CIIyYaliHOW BEJIMYNHBI «YUCIIO
YCIIEXOB» B CEPUU UCIIBITAaHUN bepHyu.
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N3y4yaTh 9acTOTy COOBITHS B TIOBTOPSIFOIITMXCS
CIIy4allHBIX OMBITAX KaK CIy4aiHYIO BEJIMUUHY.
3HAKOMHUTBCS C 3aKOHOM OoJbIuX yucen (B popme
bepnyinu): mpu 00JIBIIOM YKCII€ OMBITOB YacTOTa
COOBITHA OJIM3KA K €r0 BEPOSATHOCTH.

PemaTh 3a1a4u Ha U3MEPEHHUE BEPOSITHOCTEH

C IOMOIIBIO YacToT. O0CYyKAaTh POJIb 3aKOHA
OOJIBIIIUX YK CEN B 00O0CHOBAHUM YaCTOTHOT'O METO/a
U3MEPEHUS BEPOATHOCTEM.

OOcyxmaTh 3aKOH OOJIBIIMX YKCEN KaK MPOSIBICHUE
CTATUCTUYECKON YCTONYMBOCTH B M3MEHUYUBBIX
SIBJICHUSIX, POJIb 3aKOHA OOJIBIIMX YHUCEI B IPUPOJIE U
B )KU3HH YE€JIOBEKa

O0600uIeHNE, KOHTPOIb 10 IIpencraBneHue 1aHHBIX. IMoBTOPATH N3YUEHHOE U BHICTPAMBATH CUCTEMY
OnuncarenbHas CTATUCTHKA. 3HAHUM.
BeposTHOCTB CiiydaitHOTO PemiaTe 3a1a4u Ha IPEJICTABICHUE U OITUCAHUE
COOBITHS. DJIEMEHTHI JAHHBIX.
koMOnHaTOopuku. Ciaydaiinsle | PemiaTh 3agaum Ha HAXO0XK/CHUE BEPOSTHOCTEH
BEJINYMHBI U PaCIIpEACIICHUS cOOBITHH, B TOM YHUCJIE B OMBITaX C
PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMH,
BEPOSITHOCTEN 0ObEIMHEHUS U MTEPECCUCHUS
COOBITUM, BEIYUCIISITH BEPOSITHOCTH B OIBITAX
C CEpUsAMHU CIIyYalHbIX UCTIBITAHUI
OBILEE KOJIMYECTBO 34
YACOB I10 I[TPOT PAMME
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