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OdenepanpHas pabodvas mporpaMmMa 1o ydeOHOMY TmpeameTry «MaremaThkay
(6a3oBBIN ypoBeHB) (TpemMeTHas o0jacTh «MaTtemaTnka u WHPOPMATHKAY) (manee
COOTBETCTBEHHO — IMPOTrpaMma Mo MaTeMaTHUKE, MaTEMATHKa) BKIIFOYAET MOSICHUTEIbHYIO
3aMUCKY, COJiepkKaHue OOy4YeHUs], TJIAaHUPYEMbIE PE3yJbTAaThl OCBOCHUSI MPOrPAMMEBI
0 MaTeMaTHKe, TEMAaTUYECKOE TIJIAaHUPOBAHHUE.

INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo Marematwke s oOydarommxcs 5-9 KiaccoB paspaboTaHa
Ha ocHoBe PI'OC OOO. B mporpamMme Mo MareMaTUKE YUTEHbI UJIEU U MOJIOKEHUS
KoHnuenuuu pa3Butus MmaTeMaTu4eckoro oopazoBanus B Poccuiickoit denepanuu.

[IpenmeTrom MaTeMaTHKU SBISIOTCS (GyHIaMEHTAIbHBIE CTPYKTYPBI HAIlIETO MUPA —
IPOCTPAHCTBEHHbIE (OPMBI M KOJIMYECTBEHHbIE OTHOLIEHUS (OT NPOCTEUIINX,
YCBaMBAE€MbIX B HEMOCPEJICTBEHHOM OIIBITE, 10 JOCTATOYHO CIIOKHBIX, HEOOXOJIMMBIX
JUISl pa3BUTHS HAYYHBIX U MPUKIAIHBIX Uel). MaTtemaTuueckue 3HaHUs 00€CTIeYnBAIOT
NOHMMAHUE NPHUHIMIIOB YCTPOMCTBA M MCIOJb30BAHUS COBPEMEHHOW TEXHUKH,
BOCIIPUATHE W HWHTEPIPETALHIO COLMAIBHOM, JKOHOMHYECKOW, MOJUTHYECKON
uH(poOpMaIUy, JAaIOT BO3MOKHOCThH BBINOJHATH PACYETHI U COCTABISATH aJTOPUTMBI,
HAXOJUTh U IPUMEHSATH (POPMYJIbI, BIAJETh MPAKTUYECKUMU IPUEMAMHU IT'€OMETPUUECKUX
U3MEPEHU M MOCTPOEHUM, YUTaTh MHPOpPMALIMIO, PEICTABICHHYIO B BHUJE TaOJIHIL,
qyarpaMM M TIpa@UKOB, JXUTb B YCJIOBHUSX HEOINPEACIEHHOCTH M IOHUMATh
BEPOSITHOCTHBIN XapaKTep CIyYalHbIX COOBITUH.

N3yuenne Marematuku (opMupyeT y oOydaromuxcs MaTeMaTH4YeCKUH CTUIIb
MBIIUICHUS, TPOSIBIISIIOLUIUICS B ONPEIeTIEHHBIX YMCTBEHHBIX HaBblkax. O0yuaromuecs
OCBAMBAIOT TaKWE MPUEMBI U  METOJbl MBIIUJICHUS, KaK HWHAYKIUS W JETyKIUs,
000011I€HHe Y KOHKpPETHU3alusl, aHAJIM3 U CUHTE3, KJacCU(UKaIUs U CUCTeMaTU3alus,
abctparupoBanue ¥ aHanorusi. OObEKThl MATEMATUYECKUX YMO3aKIIFOUEHHM, MpaBUIIa KX
KOHCTPYHPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHH, CIOCOOCTBYIOT
BbIpaOOTKE yMEeHHUsI (POpMYyIHpPOBaTh, OOOCHOBBIBATh M JIOKA3BIBATH CYXACHUS, TEM
CaMbIM pPAa3BUBAIOT JOTMYECKOE MbllieHne. M3yueHue MareMaTuku oOecreunBaeT
(opMHpOBaHKE AITOPUTMUYECKOW KOMIIOHEHTHI MBIIIJIEHUS U BOCIUTAHUE YMEHHM
NEUCTBOBaTh MO 3aJaHHBIM  QJITOPUTMaM, COBEpPUICHCTBOBATh  M3BECTHBIE U
KOHCTPYHPOBATh HOBBbIE. B mporiecce pemienus 3a1a4 — 0OCHOBOW y4eOHOM NesATeIbHOCTH
Ha YPOKax MaTeMaTUKH — pa3BUBAIOTCS TBOPUECKas U MPUKIIAAHAS CTOPOHBI MBIIIUICHHUS.
OOyueHue matemMaTHKe AAET BO3MOXKHOCTh Pa3BUBaTh y 00y4arOUIMXCsl TOYHYIO,
palMoOHANBbHYIO U UHPOPMATUBHYIO pe€4b, YMEHUE OTOMPATh HamOoJiee MOIXOSALIUE
A3BIKOBBIE, CUMBOJIMYECKHE, TrpadUyecKue CpeACTBa JJIsl BBIPAXKEHUS CYXKICHUW H
HaIJIATHOTO UX IPEICTABICHNUS.

[Ipn m3yyeHMM MaTeMaTUKH OCYLIECTBISETCS 00Ilee 3HAKOMCTBO C METOJaMU
MO3HAHUA JIEUCTBUTEIBLHOCTH, MPEACTABICHUSIMU O TIPEIMETEe U METOAaX MAaTeMAaTUKH,
UX OTJIMYUU OT METOJIOB IPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTSX
NPUMEHEHUSI MATEMATUKH JIJIsl PEILICHUs] HAYYHBIX U MPUKIAIHbBIX 33/1a4.
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[IpuoputeTHbIME LETSIMU OOy4YeHHs MaTeMaTuke B 5-9 Kiaccax SBISIOTCS:
dbopMHpOBaHKE IEHTPAJIBHBIX MATEeMaTHYECKUX TMOHSITHHM (YHCIIO, BEIUYMHA,
reoMeTpuyeckas ¢Gurypa, mepeMeHHas, BEpPOSTHOCTh, (PYHKIHS), 00ECIeUUBAIOIINX
IPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTEMaTHUECKOTO 00Pa30BaHMsI 00yUarOIINXCS;

Mo/ABEACHUE OOyYaronMXcsi Ha JOCTYIIHOM [UIi HHUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTeMaTUKU U OKPY’KaIOIIero MUpa, MOHUMAaHWE MAaTEMaTUKH KaK 4acTu
00IIeH KyJIbTYphl YEIOBEUECTBRA;

pa3BUTHE MHTEIJICKTYalbHBIX W TBOPYECKHX CIIOCOOHOCTEH OOydJarommxcs,
MO3HABATEJIbHOM aKTUBHOCTH, HCCIIEIOBATENbCKUX YMEHUN, KPUTUYHOCTH MBIIIJICHUS,
MHTEpeca K U3yYEHUIO0 MaTeMAaTUKHU;

dbopmupoBanrue (QYHKIIMOHAIBHON MaTEeMaTUYECKOM TPaMOTHOCTU: YMEHUS
pacno3HaBaTh MPOSIBJICHUS MAaTEMaTHYECKUX TMOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEH
B pEaJbHBIX >KM3HEHHBIX CUTyalUAX U NPHU U3YYCHUH APYIUX Y4YEOHBIX MPEAMETOB,
IPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (opMynaupoBaTh HMX Ha S3bIKE
MaTeMaTUKM M CO3JaBaTh MAaTE€MAaTUYECKHE MOJEIN, MPUMEHITh OCBOCHHBIN
MaTeMaTU4YeCKUi anmapar Juisl  PEIIeHHMs [PaKTUKO-OPUEHTUPOBAHHBIX  3a/1ad,
UHTEPHPETUPOBATh U OLICHUBATH NOJyYECHHBIE PE3YJIBTATHI.

OcHOBHBIE TUHUH COICPKAHUS TPOTPaMMBI 110 MaTeMaTHke B 5-9 kimaccax: «Hucma
U BbIUMCIEHUS», «Anredpa» («AnreOpanueckue BBIPAXKEHUS», «YPaBHEHUS U
HEpaBeHCTBA), «DyHkumm», «I'eomerpus» («I'eomerpuyueckne GUrypsl 1 ©X CBOMCTBa,
«3MepeHne TeOMETPUYECKUX BEIMYHMHY»), «BepodaTHOCTh M cTaTucTUKa». JlaHHBIE
JUHUM Pa3BUBAIOTCS MapajlieNbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM,
OJIHAKO HE HE3aBUCUMO OJ[HA OT JPYIOii, & B TECHOM KOHTAKTE€ U B3aUMOJICHCTBHH.

Copep:xaHue mporpaMMbl IO MaTeMaTuKe, paclpeaenéHHOe M0 TogaM 00y4yeHus,
CTPYKTYPUPOBAHO TakuM 0Opa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHIUIHUAIBHBIM
BonpocaMm  oOydvaronigecss  OOpallaJuch  HEOJHOKPATHO,  4YTOOBI  OBJIQJICHUE
MaTE€MaTUYECKUMHU TOHATHUSAMU M HaBBIKAMHU OCYILECTBIIUIOCH ITOCJIEIOBATEIBHO M
MOCTYINATEIbHO, C COONIOACHUEM MpPHUHIMIA NPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIMUCh B OOIIYI0 CHCTEMY MaTeMaTHMYECKHUX MpPEACTaBICHUM oOydaromuxcs,
paciupsis v yriyOmsist e€, 00pasysi IpOUYHbIe MHOXKECTBEHHBIE CBSI3U.

B cootBerctBun ¢ ®I'OC OOO maremaTuka sIBIsE€TCA 00s13aTEIbHBIM YYEOHBIM
IpeIMEeTOM Ha YpOBHE OCHOBHOTO oOuiero oOpazoBanus. B 5-9 kinaccax MaremaTnka
TPaIUIIMOHHO N3YYaeTCs B paMKaXx CIEAYIOIUX Y4eOHBIX KypCOB: B 5—6 Kitaccax — Kypca
«Maremartukay, B /-9 kimaccax — KypcoB «Anredpa» (BKIrOYas 2JIEMEHThI CTATUCTUKU U
Teopuu BeposATHocTer) u «l'eomerpus». IIporpammoit 1Mo MaremMaTHKE BBOJIUTCS
CaMOCTOSITENIbHBIN yueOHBIN Kypc «BeposSTHOCTb U CTATUCTUKAY.

OO01iee 4KCIIO 4acoB, PEKOMEHJOBAHHBIX MU HU3YyUYCHHS MaTeMaTuku (0a30BbIN
YPOBEHb) Ha YPOBHE OCHOBHOTO 00IIero ooOpazoBanus, — 952 wyaca: B 5 Kiacce —
170 gacos (5 yacoB B Hezen0), B 6 kiacce — 170 yacos (5 yacoB B Hezeno), B 7 Kiacce —
204 gaca (6 yacoB B Hejiento), B 8 kiacce — 204 gaca (6 yacoB B HeJeN0), B 9 kiacce —
204 gaca (6 yacoB B HEJIEIIO).
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI
1O MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

HBy‘IeHI/IC MAaTCMATUKN Ha YPOBHC OCHOBHOI'O O6HI€FO 06p330BaHI/I$I HaIIPaBJICHO
Ha AOOCTHIXXCHHC O6y‘IaIOHII/IMI/IC$I JIMYHOCTHBIX, MCTAIIPCAMCTHBIX HW MPCIAMCTHBIX
06p&30BaTCJ'II)HLIX PE3YJIIbTATOB OCBOCHUA y‘{C6HOI‘O npeameTa.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJbTaTbl  OCBOCHUS  IpPOrpaMMbl [0  MaTeMaTHKe
XapaKTepU3yIOTCS:

1) maTpuoTHYecKoe BOCIIUTAHHE:

MPOSIBJIEHUEM HMHTEpPECAa K MPOIUIOMY M HACTOAILIEMY POCCHMCKOM MAaTEMATHUKH,
LIEHHOCTHBIM OTHOIIECHUEM K JOCTHKEHUAM POCCUHUCKHUX MAaT€MaTUKOB U POCCUUCKOU
MAaTEMAaTUYECKOM IIKOJIbI, K UCIOJB30BAHUIO ITUX JOCTHKEHUM B JPYrUX HaykKax H
NPUKIAJHBIX cepax;

2) rpa:KAaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00SI3aHHOCTEN IpakJJaHWHA U Peau3aliy €ro Mnpas,
NPEACTABICHUEM O MAaTeMaTHYEeCKUX OCHOBAaX (DYHKIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYP, SIBJICHUN, IPOLEAYP FPaKAAHCKOTO 001IeCTBa (HallpuMep, BBIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXKIEHUIO 3THYECKHX MpOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM
INPUMEHEHUEM JOCTH)KEHHH HAyKH, OCO3HAHMEM Ba)XHOCTH MOpPaJIbHO-3THYECKHUX
IPUHIUIIOB B ESTEIIBHOCTH YYEHOTO;

3) TpyA0OBOE BOCIUTAHHUE:

YCTAaHOBKOM HA AaKTMBHOE Y4YacTH€ B pEIICHUH NPAKTHYECKUX 3aaad
MAaTeMaTUYECKOW  HAIPABJIICHHOCTH, OCO3HAHMEM  BAXXHOCTU  MAaTEMAaTH4YECKOIO
oOpa3oBaHHsS Ha TPOTSKEHUU BCEW JKU3HU JJIA YCIEUHOW mpodeccruoHaIbHON
NESTEIbBHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM H
MOCTPOEHUEM HHJIMBUIYaJIbHOU TPACKTOPUU OOpa30BaHUS U JKU3HEHHBIX IUJIAHOB
C Y4ETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) acTeTHYeCKOe BOCIIMTAHNE:

CIIOCOOHOCTBIO K~ OMOLMOHAILHOMY M OCTETUYECKOMY  BOCIIPHSTHIO
MaTeMaTH4eCKuX OOBEKTOB, 3ajad, pPEHmICHUH, pPacCyKICHHH, YMEHHIO BHJIEThH
MaTeMaTH4EeCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMA:

OpHEHTAIHEH B IEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUYHBIX MIPEACTABICHHIA
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHsS YEJIOBEKa, MPHUPOALI K OOIIECTBA,
MOHUMaHHEM MaTEMaTHYECKON HAYKH Kak chephl YeTOBEUCCKOM AeATETLHOCTH, TAIIOB
e€ pa3BUTHSA W 3HAYUMOCTH IS Pa3BUTHS IMBHIM3AI[UH, OBJIAJCHHEM S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKON KyJIbTYpOil Kak CpeIACTBOM TIIO3HAHHUS MHpa,

6
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OBJIaACHHUCM HpOCT@fIHIHMH HaBBbIKaMH HCCHCHOB&TCHBCKOﬁ ACATCIBbHOCTU,

6) pusnueckoe BocnuTaHue, (opMupoOBaHHMEe  KYJIbTYPbl  3I0POBbS W
IMOLMOHAJBHOIO 0J1ArONOJyYHs:

TOTOBHOCTBIO IPUMEHSITh MAaTEMAaTHUECKUE 3HAHUSI B MHTEpPEcax CBOETO 310POBbS,
BEJICHUS 3/I0pOBOTO 00pa3a XU3HU (370pOBOE MUTAaHUE, COANaHCHPOBAHHBIN PEXKUM
3aHITHI U OTAbIXA, peryJisipHas (pu3ndecKkasi akTUBHOCTH), CHOOPMHUPOBAHHOCTHIO HABbIKA
peduiekcun, TpU3HAHMEM CBOETO IpaBa Ha OMIMOKY W TAaKOro € IpaBa JPYroro
YeJI0BEeKa;

7) 3K0JIOTHYECKOE BOCTIUTAHNUE:

OpUEHTallMeld Ha TPUMEHEHUE MAaTeMaTHYeCKUX 3HAaHUW I pelieHus 3ajad
B 00JIaCTH COXPAHHOCTHU OKpY:Karollel cpeiibl, MIaHUPOBAHUS TTOCTYIIKOB U OLIEHKH HUX
BO3MOXXHBIX TIOCJECACTBUUA JUIsl OKpPY’KAIOIIEH Cpelbl, OCO3HAHHWEM TIJ100aIbHOTO
XapaKTepa SKOJOTUYECKUX POOJIEM U IyTeH UX pelIeHUs;

8) amanTanus K M3MEHSIOIHMCSI YCJIOBHSIM COIMATLHOM M MPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBUSIX HEONMPEAECIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO JEATEIbHOCTh, B TOM YHCJIE YMEHHUE
YUUTBCS y JPYTUX JIIOJCH, TPUOOpEeTaTh B COBMECTHOM JESITEIIbHOCTH HOBBIE 3HAHUS,
HaBBIKM U KOMIIETEHIIUU U3 OMbITA IPYTUX;

HEO0OXOIUMOCTHIO B (POPMHUPOBAHUY HOBBIX 3HAHU, B TOM 4YuCie (HOPMYITUPOBATH
UJIeU, TIOHSITUS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIE paHEe HE U3BECTHBIX,
OCO3HaBaTh JEeMUIIUTHI COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEH, TUIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMI0, BOCIPUHHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIONTUI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHHUS
U AecTBuUs, GOPMYIMPOBATH U OIIEHUBATH PUCKU U TIOCIIE/ICTBUS, (POPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynbTaTe 0cBOSHUS POrpaMMbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBaHus y oOydaromierocsi OyayT copMUpOBaHbl METANpeAMETHBIE Pe3yJIbTaThl,
XapaKTEPHU3YIONTUECS OBJIAJCHUEM YHUBEPCATbHBIMHA TI03HABATEIHLHBIMH JCHCTBUSIMH,
YHUBEPCAIbHBIMM  KOMMYHUKATHUBHBIMH  JEHCTBUSMH W YHHUBEPCAIbHBIMU
PETYISATUBHBIMU JCHCTBUSMH.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIEe HeCTBUS
ba3oBble jioru4yeckue 1ecTBUA:

BBISBIIATH M XapaKTepU30BaTh CYIICCTBCHHBIC TMPU3HAKK MAaTEMaTHUYCCKHUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXIy MOHATHSIMH, (OPMYJIMPOBATH OMPEICICHUS
MOHATUH, YCTaHABIWBATh CYIICCTBCHHBI TpH3HAK KIacCU(HUKAIMK, OCHOBAaHUS
JUTst 0000IIIEHUs ¥ CPaBHEHU S, KpUTEPUH MPOBOAMMOTO aHAIIN3A;

BOCIIPHHUMATh, (OPMYIHPOBATH U IPEOOPA30OBBIBATE CYKICHUS: YTBEPIUTCITbHBIC
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U OTpULIaTEIbHbIE, €AUHUYHbIC, YACTHBIE U O0IINE, YCIOBHBIE;

BBISIBJISITh MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W TMPOTUBOPEUHUs
B (¢akrax, [IaHHbIX, HAONIOACHUSIX W YTBEPXKACHUSIX, Npeajaratb KpUTEPUU
JUIS. BBISIBJIICHUS 3AKOHOMEPHOCTEN U TPOTUBOPEUHN;

JIeJIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, 1€ TyKTUBHBIX U MHTyKTUBHBIX
YMO3aKJIIOUeHU, YMO3aKIJIIOUEHU 110 aHAJIOTHH;

pa3buparh J0Ka3aTeNbCTBA MaTEeMaTHMYECKUX  YTBEPXKICHUH  (IpsAMbIE U
OT TMPOTUBHOTO), TMPOBOAUTH  CAMOCTOATENBbHO  HECJIOXHBIE  JI0Ka3aTeIbCTBA
MaTeMaTh4YecKkux (DakTOB, BBICTpPAUBATh AaPryMEHTAILMIO, MPUBOJUTH MPUMEPHl U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUSI,

BBIOMpATh CHOCO0 pelleHus yueOHOM 3ajauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHusi, BEIONMpaTh HanboJee MOIXOIAIINN C YyUETOM CaMOCTOSITENIbHO BbIIETICHHBIX
KPUTEPUEB).

ba3oBble ucciieoBarebCKue 1eCTBUA:

UCIIOJBb30BaTh BOMPOCHI KAk HUCCIEAOBATEIbCKUM HMHCTPYMEHT IO3HAHUSA,
dbopMyIHpOBaTh BOMPOCH], PUKCUPYIOIIUE MPOTUBOPEUUE, MPOOIEMY, CAMOCTOATEIIHHO
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpPMHPOBATH TMIIOTE3Yy, apTyMEHTHUPOBATh CBOIO
MO3UIINI0, MHCHHUE;

MPOBOAUTH IO CAMOCTOSITEJILHO COCTABJICHHOMY IIJIaHY HECJIOKHBIM AKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHKE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEMaTHUYECKOTO 00bEKTa,
3aBUCUMOCTEN OOBEKTOB MEXIY COOOM;

CaMOCTOSITENIbHO (OopMyIMpoBaTh OOOOIIEHHUS U BBIBOABI IO peE3yjbTaTaMm
MPOBENEHHOTO HAOJIOJCHUS, UCCIIEIOBAHUS, OIEHUBATh JOCTOBEPHOCTh IMOIYYEHHBIX
pEe3yJbTaTOB, BHIBOJIOB U 00OOIIIECHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMpoOlEecca, a TAKXKE BbIJIBHUIAThH
MPEANOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmanmeii:

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

BBIOMpATh,  AHAJIM3UPOBATH,  CUCTEMATU3UPOBAaTH W  UHTEPIPETUPOBATH
UH(GOPMALMIO Pa3IMYHBIX BUAOB U (JOPM IpEICTaBICHHUS;

BBIOMpATh (hOpMY NIpencTaBleHUs MHOPMAIMU U WILTIOCTPUPOBATH pelIacMble
3aJjauM CXeMaMH, JuarpaMmmamu, HHOUM rpaduKkoil 1 uX KOMOMHALMSIMU,

OLICHHMBATh HAJEKHOCTh MHPOPMAIUU IO KPUTEPUSIM, MPEATIOKEHHBIM YUUTEIEM
WM CPOPMYITMPOBAHHBIM CAMOCTOSTEIBHO.

KomMmyHuKaTHBHBIC YHUBEpPCAJbHbIC yUeOHbIEe JeiiCTBHS:

BOCIIpUHUMATL H @OpMyanOBaTb CYXKIACHUS B COOTBCTCTBUMU C YCIIOBHIMU U
HeasIMU OOIIEHHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX
N IMMCBbMCHHBIX TCKCTAX, JaBaTh ITOSACHCHUA 110 XOAY PCIICHUA 3a/1a4, KOMMCHTHPOBATDH
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NOJIyYEHHBIN pe3yibTaT;

B XoAe OOCyXIeHHus 3aJaBaThb BONPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npo0JIeMbl, pelaeMoi 3a/auu, BbICKA3bIBaTh MJIEH, HALIEJICHHBIC HA MOMCK PELICHHUS,
COMOCTAaBIISATh CBOM CYXKIEHUS C CYXACHUSAMU JIPYTHX YYacTHUKOB JHMajora,
oOHapyX1BaTh pa3IMyune U CXOJCTBO MO3ULMH, B KOPPEKTHON GopMme (popMyIupoBaTh
pa3HOIIIACHsl, CBOU BO3PAXKEHUS;

MPEACTABIATh PE3YyJbTaThl PEIICHUA 3aJadyd, SKCIEPUMEHTa, HCCIEIOBaHUS,
IPOEKTa, CaMOCTOATENbHO BBIOMPATh (OpMaT BBICTYIUICHUS C Y4YETOM 3ajad
NPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUN;

IOHMMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHHOW ¥ HHIUBUAYAIbHON paObOTHI
IIPU PELIEHUU YUYEOHBIX MaTEMAaTUYECKUX 33/1aY;

OPUHMMATh LE€Jdb COBMECTHON JAESITENbHOCTH, IUIAHUPOBATh OPIraHU3ALMIO
COBMECTHOI paboThI, pacnpeneisTh BUAbl paboT, 10rOBapUBaThCs, 00CYKAATh MPOLIECC
U pe3yabTat paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboThl (0O0CYykIeHHA, OOMEH MHEHUSIMH,
MO3TOBBIE LITYPMBI U IPYTHUE), BHIIOJIHATH CBOIO YaCTh padOThl U KOOPAMHUPOBATH CBOU
JEUCTBUS C APYTMMH WICHAMH KOMaH/Ibl, OLIEHUBAaTh KAYE€CTBO CBOErO BKJIAJa B OOLIUI
OPOAYKT IO KPUTEPHSIM, CPOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHUSL.

PerynsitTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIC JeHCTBUA
Camoopranu3anus:

CaMOCTOSITEIIEHO COCTaBJIATH IUJIaH, aJTOPUTM peIeHus 3amadyu (WM €ro 4acTh),
BBIOMpPATh CMOCOO peIIeHus C Y4YETOM MMEIOIIUXCS PECypcoB U  COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH BapHAHTBI PEIICHUN C YIETOM
HOBOU MH(pOpMAIIUH.

CaMOKOHTPOJIb:

BJIQJIETh CIOCO0AMH CaMONPOBEPKH, CAMOKOHTPOJISI Tpoliecca W pe3yibTaTa
pELIeHUs] MaTEMaTUYECKOH 3a1auH;

OPENBUAETh TPYAHOCTH, KOTOpPBIE MOIYT BO3HUKHYTHb IPH PELICHUH 33Ja4H,
BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENBbCTB, HANJAEHHBIX
OILLIMOOK, BBISIBJICHHBIX TPYHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJibTaTa JEATEIbHOCTH IOCTABJICHHON WENH H
YCJIOBHSIM, OOBSICHATh NPUYUHBI JOCTHXKEHHSI WM HEJAOCTHMIKEHUS €U, HAXOJIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3yiabTaThl OCBOEHUS MPOTrpaMMbl MO MAaTEMAaTHKE MPEICTABICHbI
1o rojiaM oOy4eHus B CIEAYIOMIMX pa3zesiax MporpaMMbl B paMKaX OT/IEIbHBIX yUeOHBIX
KypCOB: B 5—6 kjaccax — Kypca «Maremarukay, B /-9 Kiaccax — KypcoB «Anredpay,
«I'eomeTpus», « BEpOATHOCTD U CTATUCTUKAY.
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®EJIEPAJIBHASI PABOYAS ITPOT'PAMMA YYUEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

INOACHUTEJIBHASA 3AIIMCKA

[IpuopuTteTHBIMM LEASIMU OOYy4YeHHMs MaTeMaTuke B 5—0 Kiaccax SBISIOTCS:

MpoJOKeHHEe (HOPMHUPOBAHHUS OCHOBHBIX MAaTEMAaTHUYECKUX MOHSITUN (YHCIIO,
BEJIMYMHA, TeoMeTpuueckass (Qurypa), oOecrneduBarOMX MPEEeMCTBEHHOCTh U
NEPCHEKTUBHOCTh MaTEMAaTUYECKOI0 00pa30BaHUs O0yYArOIINXCS;

pa3BUTHME MHTEJUICKTYalIbHBIX M TBOPYECKUX CIOCOOHOCTEH 0O0ydarommxcs,
IIO3HABATEJIbHOM aKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHHUH, MHTEpeca K H3YUYCHUIO
MaTeMAaTHKHU;

Mo/BeICHNE OOyYarolMXcsi Ha JOCTYIIHOM [UJIi HUX YPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MAaTEMAaTUKU U OKPY’KAIOIIETO MUPA;

(GopmupoBanue (GYyHKIUOHAJIBHOW MaTEMaTHUYECKOM TI'PaMOTHOCTU: YMEHMUS
pacno3HaBaTh MaTEMaTUYECKUE OOBEKThl B pEAlbHBIX KU3HEHHBIX CHUTYalUsX,
IPUMEHATH OCBOCHHBIE YMEHHUS JUIsl PELIEHUs IMPaKTUKO-OPUEHTHUPOBAHHBIX 3ajad,
MHTEPHPETUPOBATh MOJYUYEHHbIE pe3yJbTaThl W OLEHUBaTh KX HAa COOTBETCTBUE
IIPAKTUYECKON CUTYyalUU.

OCHOBHBIE JIMHHM COJEpKaHUsA Kypca MaremMaTuku B S5—6 Kiaccax —
apumeTrnyeckass M TreOMETpUUYECKas, KOTOPbIE Pa3BUBAIOTCS MapajljIeNIbHO, KaxKaast
B COOTBETCTBUU C COOCTBEHHOHM JIOTMKOW, OJHAKO, HE HE3aBUCUMO OJHA OT APYIOW,
a B TECHOM KOHTAaKTE€ W B3auMoJAcHcTBUHU. Takke B Kypce MaTeMaTHUKHA IPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU aire0pbl U OMUCATEIbHON CTATUCTHKHU.

N3ydeHnue apu@meTnyeckoro MaTepuana HauMHAeTCs CO CHCTeMaTH3alud |
pa3BUTHUS 3HAHUM O HATYPAJIbHBIX YHCIIAX, TOJyUYEHHBIX HAa YPOBHE HA4aJIbHOTO OOIEro
obpazoBanus. Ilpm 3TOM COBEpIIEHCTBOBAaHME  BBIYUCIMTEIBHON TEXHUKU U
(opMUpOBaHHE  HOBBIX TEOPETHUYECKUX  3HAHUW  COYETAeTCI C  Pa3BUTHEM
BBIUMCIIUTEIBHOM KYJBTYpbl, B YaCTHOCTH C OOyuY€HHEM MpocTeHmuM npuémam
NPUKUAKA W OLEHKH PE3yJbTaTOB BBIYMCICHUNA. W3yueHue HaTypajabHBIX YHCEN
npoaoKaeTcs B 6 Kiacce 3HaKOMCTBOM € HauaJIbHBIMU MOHSATUSMU TEOPUH JEIIMMOCTH.

Hauano u3ydeHusi 0ObIKHOBEHHBIX U JIECITUYHBIX ApoOel OTHECEHO K 5 Kiaccy. ITo
NEepBBIN ATal B OCBOCHUHU ApO0Oeil, Koraa MpOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU UAESIMH,
NOHATUSIMU TeMBbI. [Ipu 3TOM paccMoTpeHne 0OBIKHOBEHHBIX APOOEH B MOTHOM 00BEME
NPEAIIECTBYET U3YUYECHHUIO NECATUYHBIX APOOEH, 4TO 11e51eco00pa3Ho C TOUKHU 3pEHUS

JIOTUKM M3JI0KEHHSI YHCIOBOM JIMHMM, KOTJa IpaBuja ACUCTBUH C JECATUYHBIMU
IpOo0sSIMU MOXHO OOOCHOBATh y>K€ M3BECTHBIMU QJITOPUTMAMM BBIMOJHEHUS JIEUCTBUM
C OOBIKHOBEHHBIMH JPOOSMU. 3HAKOMCTBO C JCCATUYHBIMH JAPOOSIMU PACITUPUT
BO3MOXHOCTH JJIi MOHUMaHHUs OOYyYaloIUMHCS TPUKIAJAHOTO NMPUMEHEHUS HOBOWU
3alMCU NPH HU3YYEHHWH JPYTUX NPEIMETOB M MPU IMPAKTHUYECKOM HCIOJIb30BAHUM.
K 6 xmaccy oTHecéH BTOpOM »JTalm B HM3Y4YEHHHM JApoOeil, TIae MNPOUCXOAUT
COBEPILIEHCTBOBAHKNE HABBIKOB CPABHEHUS U MPE0Opa3oBaHus ApoOeil, 0CBOEHUE HOBBIX
BBIYHCIIUTEIBHBIX AITOPUTMOB, OTTAYMBAHUE TEXHHUKU BBIYHUCIEHUW, B TOM 4YHUCIE
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3HAUYCHUN BBIPAXKEHUHN, COAEPXKAIMMX ¢ OOBIKHOBEHHBIE, W JECATUYHBIC apoOH,
YCTaHOBJICHHE CBSI3€M MEXKIy HUMH, PACCMOTPEHHE MPUEMOB PEIICHUS 3a/1ay Ha JpOoOH.
B Hauane 6 kiacca IpOUCXOAUT 3HAKOMCTBO C IMOHATHEM IPOLICHTA.

OCOOEHHOCTHIO N3YYEHUS MTOJIOKUTENBHBIX W OTPHUIIATEIILHBIX YUCET SIBIISICTCS TO, YTO
OHH TaK»e MOTYT pacCMaTpUBAThHCS B HECKOJIBKO 3TanoB. B 6 kiacce B Havyane u3yueHus
TeMbl «I1on0XKuTENBHBIE U OTPULIATENIBHBIE YKCTIa» BbIAEIAeTCS moaTrema «llenbie uncimay,
B paMKax KOTOPOM 3HAKOMCTBO C OTPUUATEIbHBIMH YHCIAMH U JCHCTBHUSIMU
C MOJIOKUTEIILHBIMUA U OTPULIATEIIEHBIMH YMCIAMU IIPOUCXOJUT HA OCHOBE COZIEPKATEIILHOTO
MOJIX0/a. DTO MO3BOJISIET HA JJOCTYITHOM YPOBHE MO3HAKOMUTH O0YYaIOIIUXCs TPAKTUYECKH
CO BCEMU OCHOBHBIMU TMOHSITUSAMH TE€MbI, B TOM 4YHCIE€ U C MpaBWIaMU 3HAKOB
NIpY BBITIOJTHEHUHU apu(PMETHUECKUX ASUCTBHA. V3yueHre palioHaTbHBIX YHCEeNT Ha 9TOM He
3aKOHYMTCS, @ OyIeT MPOAOJIKEHO B Kypce alireOphl / Kiacca.

[Ipu oOy4yeHUM peEIICeHHIO TEKCTOBBIX 3ajad B S5—6 Kjaccax HCIOIb3YIOTCS
apudmeTndeckrue mpuémMsl perieHus. [Ipu oTpaboTke BEIYUCIUTEIHHBIX HABBIKOB B 5—0
KJIacCax pacCMaTPUBAIOTCS TEKCTOBBIE 3aJa4l CIEAYIOIIMX BUIOB: 33/1a4d HA ABUKEHUE,
Ha YaCcTH, HA TIOKYTKHU, Ha paboTy ¥ MPOU3BOUTEIHHOCTD, Ha MIPOLICHTHI, HA OTHOIIICHUS
u nponopuuu. OOydaroniuecs 3HAKOMATCS C MPUEMAMU PEIICHUs 3a7ad rnepedopom
BO3MOXKHBIX BapHUaHTOB, y4arcs paboTaTh ¢ uHMOpMaImen, npecTaBieHHoi B Gpopme
TaOJIUIl WU JUarpaMM.

B mporpamme yuebGHOro kypca «Maremarukay MpeaycMOTPEeHO (OpMHUpPOBAHUE
MPOTEACBTUUECKUX aIre0pandecKux MpeCcTaBlIeHU. bykBa KaKk CHMBOJI HEKOTOPOTO
yuciaa B 3aBUCHUMOCTM OT MAaTE€MaTUYECKOrO0 KOHTEKCTa BBOAMTCS MOCTENEHHO.
bykBeHHass CHMBOJIMKA IIMPOKO MCIOJB3YETCS MPEXKAE BCEro JUIsl 3amMucy OOIIUX
YTBEPKIECHUM U MPEITIOKEHUH, POpMyJ1, B YACTHOCTH J1JI BBIYUCIICHUS TEOMETPUUECKUX
BEJINYMH, B KAYECTBE «3aMECTUTEIISD YUCTIA.

B nmporpamme yueOHOro kypca «MaTtemaTuka» NpeICTaBleHa HarjsaHas
reOMEeTpHs, HaNpaBJICHHAs] Ha pa3BUTHE OOPA3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaxeHus, N300pa3uTENbHBIX YMEHUN. DTO Ba)KHBIM 3Tal B U3YyYEHUU T'€OMETPUH,
KOTOPBIM  OCYHIIECTBIISIETCSI HAa  HATJIAJHO-TIPAKTUYECKOM  YpPOBHE,  OIMHUpaETCS
Ha HarAIHO-O0pa3HOEe MBIIUICHHE oO0ydammxcsa. bomibimas poib  OTBOIUTCS
MPAKTUYECKON NeATENbHOCTH, OIBITY, SKCIEPUMEHTY, MOAEIUPOBaHnt0. O0yyaromuecs
3HAKOMSITCSL C TEOMETPUYECKUMHU (PUTYpaMu Ha TUIOCKOCTH M B MPOCTPAHCTBE, C UX
NPOCTEUIIMMU  KOH(DUTYypalMsIMHu, ydaTcsi H300pakaTh HMX Ha HEJIUHOBAaHHOU U
KJIeT4aToi Oymare, pacCMaTpuBaIOT MX MPOCTEHIIHE CBOMCTBA. B mporiecce uzydeHus
HarJIsAHOM T€OMETPUM 3HAHUS, MOJYyUYEHHBIC OOYYarOIMMUCS Ha YPOBHE HaudaJbHOTO
o01iero 00pa3oBaHusl, CHCTEMATU3UPYIOTCS ¥ PACITUPSIIOTCA.

CornacHo yueOHOMY IJIaHy B 5—6 Kjaccax W3ydaeTcs UHTETPUPOBAHHBIN MIPEeIMET
«MaremMatuka», KOTOpPBIM BKJIHOYaeT apu(METHUYECKUM MaTepuajl U HarjIsaHyIo
TrCOMETPUIO, a TaKXKE MPONEAEBTUUECCKUE CBEACHUS U3 alreOpbl, JIEMEHTHI JIOTUKUA U
Hayasa OnucaTeIbHON CTATUCTHUKHU.

OGriee yncao 4acoB, PEKOMEHI0BAaHHBIX JJIs1 M3y4eHus: MaTeMaTuku, — 340 yacos:
B 5 kiacce — 170 gacos (5 vacos B Hefieno), B 6 kitacce — 170 gacos (5 yacoB B HeseIio).
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COAEPKXAHUE OBYUYEHUS
5 KUIACC

HarypaJjibHble ync/ia U HYJIb

Hatypanbnoe umcnmo. Psn HatypanpHbix uuncen. Ywcmo 0. H3oOpaxenue
HATypaJIbHBIX YUCEJ TOYKAMU HAa KOOPJIAWHATHOM (YMCIOBOW) MPSIMOIA.

[To3unmonHas cucrema cyucieHusa. PuMckas HyMmepauus Kak [pUMEP
HEIMO3UIMOHHON CUCTEMBI CUUCTIEHUA. [lecaTHUHas CUCTEMAa CUUCIICHHUS.

CpaBHEHHE HaTypalbHBIX YHCEIN, CPAaBHEHUE HATYypAJIbHBIX YHCEI C HYJEM.
Crioco6sb1 cpaBHeHUs. OKpyTiIeHUE HATYyPAIbHBIX YHCEL.

CrnoxxeHre HaTypalbHBIX YMCEN, CBOMCTBO HYJS NP CIOXEHUU. BelunTanue kak
neiicTBre, 00paTHOE CIIOKEHUIO. Y MHOKEHUE HATYypaJbHBIX UMCEN, CBOMCTBA HYJA U
CAVHMIBI TPU YMHOXEHUHM. JleneHue kak JelcTtBue, OOpaTHOE YMHOXKEHHIO.
KomnoHeHThI elicTBUM, CBA3b MEXIy HUMU. [IpoBepka pesynbTara apudMeTH4ecKoro
nevictBus. IlepeMecTutenbHOE M COYETATEIBLHOE CBOWCTBA (3aKOHBI) CJIOXKECHHUS U
YMHOKEHUSI, paCIpeeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnonbs3zoBanne OyKB s 00O3HAUYEHHsS] HEU3BECTHOTO KOMIIOHEHTA W 3allUCH
CBOMCTB apr(METUUYECKUX JTCUCTBUH.

JlenuTenu U KpaTHBIE YKCIIA, Pa3IoKEHUEe Ha MHOXuUTenu. IIpocTeie n cocrtaBHbIe
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKoM.

Crenenp ¢ HaTypaJIbHBIM ITOKa3aTeJIeM. 3allMCh YKCJIA B BUJIE CYMMBI pa3psIHbIX
CJIaraeMbIX.

UucnoBoe BbIpakeHHE. BpIUNCIIEHNE 3HAYEHNUH YUCIIOBBIX BBIPAXKEHUU, MOPSIAOK
BBIIIOJIHEHUS JNEeUCTBUU. VCHONBb30BaHME NPU BBIYMCICHUAX IEPEMECTUTENIBHOIO M
COUYETATEIBHOTO CBOMCTB (3aKOHOB) CJIOKEHUSI M YMHOXEHUS, PacHpeleauTeIbHOIO
CBOMCTBA YMHOKECHMUS.

podu
IIpencrabienne o ApoOU Kak crocode 3armucH 9acTu BelMUUHBL. OOBIKHOBEHHBIE

npobu. IlpaBunbHble U HempaBWibHBIE ApoOH. CmenranHas apoOb, MpeACTaBICHUE
CMEIIaHHOW ApoOHM B BUAE HENMPaBUIBHOM APOOM W BBIAEICHHE LEIOW YacTH 4YMciia
U3 HempaBWIbHOU NpoOu. M3o0pakeHwe apoOeil TouykamMu Ha YHCIOBOW MPSMOM.
OcHoBHOe cBoiicTBO Apodu. Coxpamienue apoOei. IlpuBegenue npoOu K HOBOMY
3HaMmeHatenno. CpaBHEHUE APOOEH.

CnoxxeHrie W BBIUMTAHHE IpoOed. YMHOXEHWE M JieJieHue npoOeid, B3anmMHO-
obOpatHble qpodu. HaxoxkaeHne 9acT 1e0T0 1 1EJI0T0 110 €ro YacTH.

Hecstuunas 3amuch apoOeit. IlpencraBieHue necsaTUYHOM JpoOW B BHIE
OObIKHOBEHHOU. M300pakeHne AECATUYHBIX ApPOOEH TOYKaMU Ha YHCIOBOW MPSMOM.
CpaBHeHHE JECATUIHBIX APOOCH.

ApudmMernueckue NEUCTBUS C ACCITUYHBIMU Ap0o0sSMU. OKpyTIIEHUE NECATUYHBIX
JpoOeH.
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Penienne TeKCTOBBIX 3a1a4

Pemenre TEKCTOBBIX 3a7a4 apu(PMETHISCKUM CIOCOOOM. PereHue mormyeckmx
3amad. Pemenue 3amau mepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. Vcmolsib3oBaHMe
MIPU PEIICHUU 3a/1a4 TaOJIUIl U CXEM.

Pemienue 3aga4, cogepkaiiux 3aBUCUMOCTH, CBA3bIBAIOIINE BEIUYUHBI: CKOPOCTb,
BpeMsl, pacCTOSIHHE, II€HA, KOJUYECTBO, CTOMMOCTh. EIWMHUIIBI W3MEpPEHUs: MaccChl,
00bEMa, 1IeHbI, PACCTOSIHUS, BpeMEHH, CKOpOCTU. CBA3h MKy CAMHUIIAMH W3MEPEHUS
Ka)KI0M BEJINYUHEI.

Pemienne 0oCHOBHBIX 3aj1a4 Ha APOOH.

[IpencrapiieHue TaHHBIX B BUE TaOJMII, CTOJIOYATHIX JUATPAMM.

Harnsanas reomerpust

Harnsanuele npencraBienus o (urypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
Jyd, YTOJI, JOMaHasi, MHOTOYTOJIbBHHUK, OKPYHOCTb, KpyT. YTOJI. [IpsAMOM, OCTpBIi, Tyron
Y Pa3BEPHYTHIN YTIIBI.

JInuHa OTpe3Ka, METPUYECKHME €IWHHULbI UIMHBL. JJIMHA JOMaHOM, NEpUMETp
MHOTI'OYTOJIbHUKA. MI3MepeHne U MOCTPOEHUE YIJIOB C HOMOIIBIO TPAHCIIOPTUPA.

Harnsnaele mnpencrtaBiaeHuss o0 (Qurypax Ha IUIOCKOCTA: MHOTOYTOJIbHUK,
IpSIMOYTOJIBHUK, KBaApaT, TPEYTOJIbHUK, O PABEHCTBE QPUTYD.

N3o0paxkenne ¢uryp, B TOM uucie Ha kietdato Oymare. Iloctpoenue
KOH(Urypanuii U3 4yactei npsiMoil, OKpY>KHOCTH Ha HEJIMHOBAHHOM M KJIETYaTOM Oymare.
Hcrnonb30BaHuEe CBOMCTB CTOPOH U YIJIOB IIPSIMOYTOJIbHUKA, KBaIpaTa.

[Tmomane NPSIMOYTOJIbHUKA U MHOTOYTOJIbHUKOB, COCTaBJICHHBIX
U3 TMPSMOYTOJIBHUKOB, B TOM 4Hclie (Uryp, U300pakEHHBIX Ha KieTdyaToll Oymare.
EnvHUIE n13MEpeHns TI0NIaIu.

Harnsnaele mpencraBieHus O MNPOCTPAHCTBEHHBIX (UTypax: MNPSMOYTOJIbHBIN
napajuienenunesn, ky0, MHOrorpaHHuku. M3o0pakeHne npocTelmx MHOTOTPaHHUKOB.
Pa3BépTku kyOa u napamenenunena. Coznanue Mojeneil MHOrOrpaHHUKOB (U3 Oymard,
MIPOBOJIOKH, TUIACTUIIMHA U APYTUX MATEPHUAIIOB).

O0BEM PSAMOYTOJIBHOTO Tapajiiesienurnena, Kyoa. Enuauiipl usmepenus: oobéma.

6 KJIACC

HarypaJjbHble yucia

Apudmernueckre AEUCTBUS € MHOTO3HAYHBIMH HATYPAIbHBIMH YHUCIIAMHU.
UucnoBbie BBIPAKEHUS, MOPSAOK NCUCTBHUM, MCTIOIb30BaHHE CKOOOK. Mcmonp3oBaHue
IPY BBIYUCIICHUSX TEPEMECTUTEIBHOTO M COYETATEIIbHOTO CBOWCTB CIOXKEHUS U
YMHOXKEHUS, PacHpeaeIUTeIbHOIO CBOMCTBA YMHOXEHUSI. OKpYIrJe€HHUE HaTypajbHbIX
YHUCEJL

JlenuTenu ¥ KpaTHbIE YKMCIia, HAUOOIBIITUN 00N IeTUTEh U HauMEeHbIIee olliee
KpaTHoe. JleauMOoCTh CyMMBbI M POU3BeAEHUS. JleeHrne ¢ OCTaTKOM.
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Jpodu
OOBIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOWCTBO JpOOH, COKpaIleHWe ApOOeCi.

CpaBHeHue U ynopsnouMBaHue ApoOeil. Pemienuwe 3agad Ha HaxoOXJEHUE YacTH
OT WEJOr0 W IEeJOoro mo ero dvactu. JI[poOHOe dYMCIO Kak pe3yJbTaT JeJICHUS.
[IpencraBnenne necaTHUHON ApoOM B BUIE OOBIKHOBEHHOW APOOM M BO3MOKHOCTH
NPEJICTaBICHUS OOBIKHOBCHHON IpoOW B BHIE NECATUYHOH. JlecsTmuHbIe NpoOH U
METpUYECKass cucreMa Mep. ApudMeTHdecKre IEUCTBUS W YHCIIOBBIC BBIPAKCHUS
C OOBIKHOBEHHBIMH U JCCSITHUYHBIMH JPOOSIMH.

OtHomienue. Jlenenue B JaHHOM OTHolleHnU. Maciirad, nponopuust. [Ipumenenue
MPOTOPIIUH TIPY PEIICHUH 3a1a4.

[TonsiTe mporieHTa. BEIMHCIeHWe MPOIEHTa OT BEIMYMHBI M BEIWYUHBI MO €€
NPOIEHTY. BbIpakeHWe TPOIEHTOB JECATUYHBIMU Apobsmu. Pemenue 3amau
Ha TIPOIICHTHI. BeIpakeHne OTHOIIICHUS BEJTUYHMH B TIPOICHTAX.

ITost0:kMTENBHBIC M OTPULATEIbHBIC YHCJIA

[lonoxxutenbHple W oOTpUUATenbHble uyucna. Llensle ymcna. Moayns 4wmcia,
reoMeTpuyecKas HHTepIpeTanus MoayJis yucia. M3o0paxeHnue uncen Ha KOOpJUHATHON
npsimoi.  Yucnosble mpomexyTku. CpaBHeHHe uMcen. Apudmernyeckue IeHCTBUS
C MOJIOKUTEIbHBIMU U OTPULATEIbHBIMHA YUCIAMHU.

[IpsMoyrosnbHas cucTeMa KOOpAMHAT Ha INIOCKOCTH. KoopauHartel TOYKH
Ha IUIOCKOCTH, aOcuucca u opauHarta. [loctpoeHune Touek U Guryp Ha KOOpIAMHATHOU
IUIOCKOCTH.

BykBeHHbIE BBIPAKEHUSA

[IpumeHeHne OyKB aJis 3allMCH MaT€MAaTUYECKHX BBIPAKEHUNA U MPEIJIOKEHUU.
CpoiictBa apudMeTnuecKux JeHCTBUN. byKBEHHBIC BBIPAKEHHUS U  YHCIOBBHIE
IIOZCTAaHOBKU. DyKBEHHBIE paBEHCTBA, HAXOXKICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMmyinbl, GopMysbl MEpUMETpa M IJIOLIAAU MPAMOYTOJIbHUKA, KBajapaTa, o0bEma
napajiesnienunena u Kyoa.

PemieHune TeKCTOBBIX 33124

Pemienne TeKCTOBBIX 3ahad apu(METHUYECKUM CIIOCOOOM. PellieHne JoTHMYecKux
3amad. Pemenue 3amau nepebopoM BceX BO3MOKHBIX BapUaHTOB.

Pemenue 3agay, coaepxaiiux 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMYUHBI: CKOPOCTb,
BpEeMsl, pacCTOsTHUE, 1IeHa, KOJIMYE€CTBO, CTOUMOCTD, POU3BOAUTEIBLHOCTD, BpEMSs, 00BEM
paboTel. EquHuILBI U3BMEPEHUsS: MAacChl, CTOUMOCTH, PACCTOSIHUSI, BPEMEHH, CKOPOCTH.
CBs13b MEXKIy €IMHUIAMHA U3MEPEHHUSI KaXK10M BETUYUHBI.

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

Onenka © TPUKUIKA, OKpyriaeHue pesynbTata. CocTaBiieHne OYKBEHHBIX
BBIPAKEHUM 10 YCJIOBUIO 3a]a4H.

IIpencraBierre JaHHBIX C IOMOINBIO TaOmwmm W guarpamMm. Cronbuartbie
JarpaMMBbl: YTEHHE U MOCTpoeHUe. UTeHNE KPYTOBBIX JUArPaMM.

14



®denepanbHas pabodast nmporpamMma | Marematuka. 5-9 kimaccel (0a30BbIl YPOBEHb)

Harasgnas reomerpust

Harnsnusie npencraBnenus o (urypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
Jyd, YroJl, JIJOMaHasi, MHOTOYT'OJIbHHUK, YETBIPEXYTOJIIBHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

B3anMHOE pacronokeHue IByX INPsSMBIX Ha IUIOCKOCTH, MapajuIeNIbHBIE MPSMBIE,
NEPIEHIMKYJISIPHBIE NTpsiMble. I3MepeHne pacCTOsIHUN: MEKY ABYMsI TOUKaMH, OT TOYKH
J10 TIPSIMOM, JUIMHA MapIIpyTa Ha KBapaTHOU CETKeE.

N3mepenre © TNOCTPOEHUE YIJOB C MOMOIIBIO TpaHCHopThpa. Buniel
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIBHBIN, TYIOYTOJIbHBIA, PABHOOEIPEHHBIH,
PaBHOCTOPOHHUU. UeThIpEXYTOIBHUK, IPUMEPBI YETBIPEXYTOJIBHUKOB. [IpAMOYTOIBHUK,
KBaJpaT: HCIOJb30BaHUE CBOWCTB CTOPOH, YIJOB, jauaroHaneil. M3o0paxeHue
TeOMETPUUECKUX (PUTyp Ha HEJIMHOBAaHHOW OyMare ¢ HCHOJB30BaHUEM ITHUPKYJI,
JUHEWKH, yrolbHUKa, TpaHcnopTupa. [loctpoenus Ha kieryaroit Oymare.

[lepumerp MHoOroyroipHuka. [loHsTHe miomanu (Urypsl, €IUHUIBI U3MEPEHUS
wiomanu. [IpubnmxkEéHHoe n3mMepeHue mwiouaau GuUryp, B ToM 4Mcie Ha KBaJpaTHOU
cerke. [IpubnmxEHHOE N3MEpEHNE JUIMHBI OKPY>KHOCTH, TUIOIIAIN Kpyra.

CummeTpus: eHTpaibHasA, OCEBas U 3epKaJIbHAsI CAMMETPHH.

[TocTpoeHrne CUMMETPUYHBIX (QUTYP.

Harnsgable npeactaBiaeHus 0 pOCTPaHCTBEHHBIX (hUrypax: napasuieienurnen, Kyo,

MpU3Ma, upamua, KOHyc, UWINHAP, map U chepa. M3o00paxeHne npocTpaHCTBEHHBIX
¢uryp. Ilpumepsl pa3zBEPTOK MHOTOTPaHHUKOB, IMIIMHAPA U KOHYca. Co31aHue Mozenen
IIPOCTPAHCTBEHHBIX (QUTYp (M3 OyMaru, MpoOBOJIOKH, IIIACTUIIMHA U APYTUX MaTEPUAIIOB).

[Tonsatue o0BEMa, eauHUIBI U3MepeHus o00bEMa. OO0BEM MNPSAMOYTOJBHOTO

napajienenunena, Kyoa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pE3yJbTaTHl OCBOCHUS TPOrPaMMBI Y4eOHOTO Kypca K KOHITY
oOyueHus B 5 KJjacce:

Yucsia 1 BbIYUCTICHUSA

[TonumMaTe U MPaBUWIBLHO YMHOTPEOJATh TEPMUHBI, CBS3aHHBIE C HATypaJbHBIMU
YHUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMH IPOOSIMH.

CpaBHUBaTh M YNOPSAJIOYMBATH HATYpaJbHbIE YUCJIA, CPABHUBATh B MPOCTEUIINX
CIIy4asix OOBIKHOBEHHBIC IPOOH, AECATUIHBIC APOOH.

CoOTHOCUTDH TOUYKY Ha KOOPJAMHATHOM (YUCIIOBOM) IPSIMOM C COOTBETCTBYIOIIUM €M
YUCJIOM W M300pakaTh HATypajibHbIE YMCJIa TOYKAMU Ha KOOPJWHATHOU (YHUCIIOBOM)
IIPSIMOU.

Boemmonuasate  apudmernueckue — AEHCTBHST ¢ HATypajJbHBIMH  YHUCJIAMH,
C OOBIKHOBEHHBIMHU JPOOSIMU B MPOCTEHIITUX CITydasix.

BrInosHATE IpOBEPKY, IPUKUJIKY PE3YJIbTaTa BEIUUCICHU.

OKpyrisTh HaTypajibHbIE YHCIIA.
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Penienne TeKCTOBBIX 3a1a4

Pemarp TekcToBble 3amauM  apU(PMETHUYECKHMM CIIOCOOOM U C IOMOIIBIO
OpPTraHM30BAHHOTO KOHEUHOTO Iepedopa BCeX BO3MOKHBIX BAPHAHTOB.

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

Hcnonb30BaTh KpaTKHE 3alUCH, CXEMbl, TAOIHIbI, 0003HAYEHUS NPH PEIICHUU
3ajau.

[Tonb30BaTbCd OCHOBHBIMU E€AMHHUIIAMU HM3MEPEHUS: LIEHbI, MAacChl, PACCTOSHUA,
BPEMEHU, CKOPOCTH, BBIPAKATh OJITHU €IUHULIbI BEIMUMHBI UEPE3 APYyTHUE.

W3Brnekatb, aHaIM3UpOBaTh, OICHMBATh HH(POPMAIMIO, MPEICTABICHHYIO
B Tabnuile, Ha CTOJIOYATON JuarpamMme, MHTEPIPETUPOBATh MPEACTABICHHBIE TaHHBIE,
UCITI0JIB30BAaTh JAHHBIC [TPU PEILICHUH 33/1a4.

Harasignas reomerpust

ITonp30BaThCA T€OMETPUUECKUMHA MOHATUSAMMU: TOUKA, MIPSAMAsi, OTPE30K, JIyd, YIrOJl,
MHOI'OYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTs NpUMEPHl OOBEKTOB OKPYKAIOIIET0 MHpa, HUMEKIUX (opMy
U3YUYEHHBIX TEOMETPUUECKUX PUTYP.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYKO C YIJlaMU: BEpLIMHA CTOPOHA,
C MHOTOYTOJIbBHUKAaMH: YIOJI, BEpIIMHA, CTOPOHA, JUArOHANIb, C OKPYKHOCTBIO: Pajguyc,
IUAaMETP, LIEHTP.

N300paxxaTh U3y4eHHbIE TEOMETPUUYECKHUE PUTYPBI HA HETMHOBAHHOM M KJIETYATON
OyMare ¢ HOMOUIBIO HUPKYJISI ¥ IMHEHUKH.

Haxomuth nOvHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C TOMOIIBIO
JIMHEWKH, CTPOUTB OTPE3KHU 3aJaHHOM JIUTMHBL; CTPOUTH OKPY’KHOCTh 3aIaHHOTO PaJunyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB IPSMOYIOJIBHMKA, KBajapara g UX
IIOCTPOEHM, BEIYMCIICHUS TLIOIIAAN U IIEpUMETpa.

Boluucnsate nepuMeTp W IUIOWIAAL KBajapaTa, NpsIMOYTroOJibHUKA, Quryp,
COCTaBJICHHBIX U3 MIPSMOYTOJLHUKOB, B TOM 4Hciie (pUryp, n300pa>kEHHBIX Ha KJIETYaTON
Oymare.

ITonp30BaTbCd OCHOBHBIMM METPUYECKMMM E€AUHULIAMM U3MEPEHUS JUIMHBI,
IUJIOIA/IN; BBIPAKATh OJJTHA €IMHUIIbI BEJIMYMHBI Yepe3 IpyTHE.

Pacno3naBate mapaienenunen, KyO, MCIONb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA,
pedpo rpaHb, U3MEPEHHUSI, HAXOIUTh U3MEPEHHUS Mapaluleienumea, Kyoa.

Boruncnsate 00b€M  Ky0a, mapajuienenunena Mo 3aJaHHBIM — HM3MEPEHUsIM,
M0JIb30BAThCS €AMHUIIAMU U3MEpPEHUs 00bEMa.

Pemlare HecnmokHblE 3alaud  HA M3MEPEHUME TE€OMETPUYECKUX  BEJINYWH
B IIPAKTUYECKUX CUTYaLMSIX.
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[IpenMeTHBIE pe3yJbTaTBl OCBOCHUS TPOTPAMMBI Y4eOHOTO Kypca K KOHILY
oOyueHus 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 YIIOPAOYMBATS LI€TIbIC YMCIIA, OOBIKHOBEHHBIE U JECITHUHBIE APOOH,
CpPaBHMBATh YMCJA OJTHOTO M Pa3HBIX 3HAKOB.

BrimonusaTe, coueTasi yCTHbIE M MUCbMEHHBIE TPUEMBI, apu(METHIECKIE TeHCTBUA
C HaTypaJbHBIMU U II€JILIMM YHCJIAMHU, OOBIKHOBEHHBIMH M JECATHUUHBIMH APOOSIMH,
ITOJIOKATEJIBHBIMU U OTPULIATEIIBHBIMU YU CIIAMM.

BplunciiATe 3HaYEHUs YUCIOBBIX BBIPAKCHWM, BBINOJIHATH NPUKUIAKY U OLICHKY
pe3ynbTarta BBIYMCICHUH, BBIIOJIHATh MPEoOpa3oBaHMsl YHCIOBBIX BBIPAKEHUHN
Ha OCHOBE CBOMCTB apu(PMETHUECKUX JIEUCTBHIA.

COOTHOCHTH TOYKY Ha KOOPJAMHATHOM MPSMOM C COOTBETCTBYIOLIUM €I YHCIIOM U
n300paxkaTh YUCJIa TOUKAMU Ha KOOPJAUHATHOM MPSIMON, HAXOAUTh MOAYJIb YUCIIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIBHOM CUCTEME KOOPAMHAT ¢ KOOPAMHATAMHU JTOMN
TOYKHU.

OKpyTJIsITh LeNble YUCIIa U JECATUUHBIE APOOU, HAXOAUTh MPUOIHKEHUS YUCEIL.

YucsaoBbie M1 OyKBEeHHbIE BbIPAKEeHUS

[TonumaTe W ynoTpeOJATh TEPMHHBI, CBSI3aHHBIE C 3aMHMCBIO CTCIEHU 4YHCIIA,
HaxOJWTh KBaJpaT M KyO 4YHCIA, BBIUMUCIATH 3HAYCHUS YHCJIOBBIX BBIPAKCHUH,
COAEpKaIIUX CTEIICHHU.

[Tonp30BaThCs TpPU3HAKAMH JEIMMOCTH, pPaCKJIabIBaTh HATypajbHbIE 4YHCIA
Ha MPOCTHIE MHOKHUTEIIH.

[Tonb3oBaThca MacITabOM, COCTABIIATH MPOMOPIIMU U OTHOIICHHUS.

Hcnonb3oBaTh OyKBBI IS OOO3HAYCHHS YHCET IPH 3alUMCH MaTeMaTHYECKHUX
BBIPAXKEHUN, COCTaBJISATh OYKBEHHBIC BbIpaK€HUSI W (OPMYJIbI, HAXOIUTh 3HAUCHUS
OYKBEHHBIX BBIPQXXCHUM, OCYIIECTBIIAS HEOOXOIUMBIC TTOACTAHOBKHU M IIpeoOpa3oBaHusI.

Haxonuts HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemenune TeKCcTOBBIX 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 apuPMeTHuyecKue JEHCTBUS, OLEHKY, MPUKUAKY,
N0JIb30BaThCS €AMHULIAMU U3MEPEHHSI COOTBETCTBYIOLIUX BEJTUUHH.

CocTaBnsaTh OyKBEHHBIE BBIPAKEHUS TI0 YCIOBHIO 33a4H.
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N3BnekaTs nuHpopmaIio, mpeACcTaBICHHYIO B TabJIUIaX, HA TUHEWHON, CTOI0YATOM
WM  KPYroBoM JuarpaMmax, HWHTEPHPETUPOBATH  IPEACTABICHHBIE  JIAHHBIE,
MCIOJIb30BaTh JAHHBIC IIPU PEIICHUM 33/1a4.

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

Harasignas reomerpus

[IpuBoauTh, mpuUMEpHl OOBEKTOB OKPYXKAIOUIEro MHpa, HMemux (opmy
U3YYECHHBIX T€OMETPUUYECKUX TIOCKUX M MPOCTPAHCTBEHHBIX (UTYDP, TPUMEPHI PABHBIX
U CUHMMETPUYHBIX (Uryp.

N300paxxaTth ¢ MOMOIIBIO TUPKYJISL, TUHEHKH, TPAHCIIOPTHPA HAa HEJIMHOBAHHON U
KJIET4aToi Oymare M3yuyeHHbIE IJIOCKHE reomMeTpudeckue (urypsl U KoHpurypaium,
CUMMETPUYHbIE (DUTYPBI.

[Tonb30BaTbCAd TE€OMETPUUYECKUMHU TMOHATUSAMH: PABEHCTBO (PUTYp, CUMMETpHS,
WCIIOJIB30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYK0 C CUMMETPHUEW: OChb CHMMETPHUH, LIEHTP
CUMMETPUH.

HaxoauTe BeTM4YMHBI yTII0B U3MEPEHUEM C IIOMOILBIO TPAHCIIOPTUPA, CTPOUTD YTJIbI
3aJaHHOM BEJIMYWHBI, NOJIB30BATHCSA IPU PEIIECHWH 3a1ady TIPaJgyCHOM MEpPOU YIJIOB,
pacIio3HaBaTh HA YEPTEkKAX OCTPBIM, IPAMOM, PA3BEPHYTHIN U TyIION YTJIbI.

Beruuciars  JUIMHY  JIOMaHOM, IIEPUMETP MHOIOYI'OJIBHUKA, I10JIb30BAaThCs
€AUHULAMHU W3MEPEHUs JUIMHBI, BBIPAXKATh OJHU E€IMHUIBI M3MEPEHUS JUIMHBI 4epes3
JpyTHE.

Haxomguth, ucnonb3yss 4epTEXHbIE WHCTPYMEHTBI, PACCTOSHUA: MEXAY IBYMs
TOYKAaMH, OT TOYKH JI0 IPSIMOM, JUIMHY ITyTH HAa KBaIPaTHOMN CETKE.

Boruncnsate minomaab GUryp, COCTaBIE€HHBIX U3 MPSIMOYTOJIBHUKOB, UCIOIb30BaTh
pa3OueHue Ha  NPSAMOYIOJIBHWKM, Ha  paBHble  (UIYpBl, JOCTpauBaHueE
0 MPSMOYTOJIbHUKA, I10JIb30BaTbCS OCHOBHBIMM CIMHMIAMU W3MEPEHUs ILIOIIANH,
BBIPAXKaTh OJHU €AUHULIBI U3MEPEHUS ILIOIIAAN Yepe3 APyTHe.

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

N3o0paxkath Ha KIeT4aTOM OyMare npsiMOYTOJIbHBIN MapasuieNenue].

Boruncnate 00b€M NpPSIMOYTOJIBHOTO Mapajjienenuneaa, Ky0a, Ioab30BaThCs
OCHOBHBIMHU €MHUIIAMU U3MEPEHUs 00bEMa;

Pemare HecnokHBIE 3aJa4M  HAa HAXO0XKACHUE TE€OMETPUYECKUX BEIUYMH
B IIPAKTUYECKUX CUTYaLMSIX.
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TEMATHYECKOE IINTAHUPOBAHUE

5 KUIACC
HaunmenoBanue paznena |KonndectBo OcHoBHOE OcHOBHBIE BUJIBI JIEATEIBHOCTH O0YYAIOIIUXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
HarypanbHbie uncna. 43 Hecsatnunas Yurarth, 3alIUCHIBATH, CPABHUBATh HATYPAIBHBIE YUCIIA;
JlelicTBHS ¢ HATypaJTbHBIMU CHUCTEMA CUHCJIEHUS. | MPeAJaraTb M 00CYKIaTh CIIOCOObI YIIOPSI0UYMBAHUS YHCEIL.

qHCJIaMHU

P HaTypanbHbIX
YHUCE.
Harypanbnbiit psaa.
Yucno 0.
HarypanbHble yncna
Ha KOOPJAMHATHOU
IPSAMOM.
CpaBHenue,
OKpYTJIEHUE

HATYpaJIbHBIX YU CEI.

Apudpmernyeckue
JICUCTBUSI

C HATypaJIbHBIMHU
yuciiamu. CBoicTBa
HYJISI TIPU CIIOKEHUU
U YMHOXKEHUH,
CBOMCTBA €IUHUIIBI
MIPU YMHOXEHUHU.

N300paxkaTh KOOPAUHATHYIO MIPSMYIO0, 0TMEYATh YHCIIA
TOYKaMH Ha KOOPJAUHATHOU NPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKH.

HccaenoBath cBOMCTBA HaTYpaJIbHOTO psifa, unucen 0 m 1
MIPY CJIOKECHUU U YMHOKECHUHU.

HUcnonb30BaTh NPaBUJIO OKPYTIICHUSI HATYPAJIBHBIX YHUCE.
BoinoHATHL apupMeTnyecKue AecTBUS C HATyPAIbHBIMU
YUCJIAMU, BBIMUCJISITh 3HAYCHUS YMCIIOBBIX BBIPAXKEHUN

CO CKOOKaMH U 0e3 CKOOOK.

3anucbIBATH NIPOU3BE/ICHUE B BUJIE CTEIICHU, YMTATH
CTETICHU, HCM0JIb30BATh TEPMUHOJIOTUIO (OCHOBaHHUE,
MOKa3aTellb), BLIYUCIATH 3HAYEHUS CTCTICHEN.

BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIPAKCHUH, MPEAJIATaTh U NIPUMEHSATh PUEMBI IPOBEPKHU
BBIYKCJICHUM.

Hcnonb30BaTh NpH BHIYUCICHUSAX [IEPEMECTUTEIBHOE U
COYETATEJIbBHOE CBOKMCTBA CIIOKECHUS U YMHOXKEHUS,
pacrpeIenuTeabHOE CBOMCTBO YMHOXKEHHUS; (DOPMYJINPOBATH
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ITepemecTuTenbHOE
1 COYETATEIbHOE
CBOICTBA CIIOKEHHUS
1 YMHOXKEHUSI,
pacIpeeTuTeIbHOe
CBOMCTBO
YMHOXKCHHUS.
Jenurenu n
KpaTHbBIC YUCIIA,
Pa30KEHNE YUCa
Ha MHO>XHUTEJIH.
Jlenenue

c ocrtatkoM. [IpocTteie
1 COCTaBHBIC YHCIIA.
[Ipu3Haku
JICITMMOCTH Ha 2, 5,
10, 3, 9.

CreneHs ¢
HaTypaJIbHbIM
MOKa3aTejeM.
YucnoBele
BBIPAYKCHHUS;
TOPSAOK IENCTBUM.
Penienne TeKCTOBBIX
3ajJ1a4 Ha BCE
apupMeTHIECKHe

U PUMEHATH MPaBUJIa IPeoOpa3oBaHUs YUCIOBBIX
BBIP2XEHUI Ha OCHOBE CBOMCTB aprU(PMETHUECKUX JICHCTBUH.
HccsenoBaTh 4KCIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH TMIIOTE3bI, POPMYJIUPOBATH 0000 IIICHUS U
BbIBO/IbI 10 PE3YyJIbTATAM MPOBEIEHHOTO UCCIEA0BAHMUS.
®opMyTHPOBATH ONPeIeSIeHUs JICIUTENS U KPaTHOTO,
Ha3bIBATh JICIIUTEJIN U KPATHBIE YKCIIA; PACIIO3HABATD
MIPOCTBIE I COCTABHBIE YKCIIA; (POPMYJIHPOBATH U
NPUMEHATH NPU3HAKM JICIUMOCTH Ha 2, 3, 5, 9, 10;
NMPUMEHATH AJTOPUTM PA3JIOKECHUS YHACIIA HA TPOCTHIE
MHOKWTEIN; HAXOAUTb OCTATKU OT JAEJICHUS U HETIOJIHOE
YacCTHOE.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

O HaTypaJIbHbIX YHCJIAX, MPUBOJAUTH NPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3LIBAHUS U OTPULIAHUS
BBICKA3bIBAHUH O CBOMCTBAX HATYPAIbHBIX YHUCET.
KoncTpynpoBars MmaTeMaTH4eCKHe NPEAJI0KEHHS

C MIOMOIIBIO CBA30K «H», KHUIIH», KECIH. .., TO...».

Pemarts TekcTOBbIE 3a/1aun apU(PMETHIECKUM CITIOCOOOM,
HCMO0JIb30BATh 3aBUCUMOCTH MEXK/y BEJIMUNHAMU (CKOPOCTb,
BpeMsl, paCCTOSIHUE; I[eHa, KOJIMYECTBO, CTOUMOCTD U JIp.):
AHAJM3MPOBATH U OCMbBICJIMBATH TEKCT 3a7a4H,
nepeopMyTHPOBATH YCIOBHUE, H3BJIEKATHh HEOOXOUMBIC
JIaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXAY BEIUUYNHAMHU,
CTPOMTH JIOTUYECKYIO LENOYKY PACCYKIACHUM.
MoaenupoBaTh X0/1 PELIEHUS 33/1a41 C IOMOILBIO PUCYHKA,
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JICUCTBUS,
Ha IBWKEHUE U
MOKYTIKH

CXEMBbl, TAOIHIIBI.

IIpuBoauThH, pa30upaTh, OLEHUBATH PA3IMYHBIE PELICHUS,
3aMKCH pelIeHU TeKCTOBBIX 3a/1ay.

KpuTnuyecku oneHuBaTh MOJYyUYEHHBIN pe3yJbTarT,
OCYLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSIsi OTBET HA
COOTBETCTBHE YCJIOBHIO, HAXOAUTH OIINOKH.

Pemarhb 3a1aun ¢ moMoIibio nepedopa Bcex BO3MOKHBIX
BapUaHTOB.

3HAKOMHTBCH € HCTOPHei pa3BUTHS apu(PMETUKU

Harnsannast reometpus.
JIvHuM Ha wIoCKOCTH

12

Touka, npsmas,
OTPE30K, JIyH.
JlomaHas.
N3mepenue 1yimHbI
OTpe3Ka,
METPUYECKHUE
€IMHULIBI
W3MEpPEHUS JJTUHBI.

OKpYy»XHOCTb U KPYT.

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

Pacno3HaBaTth Ha yepTexax, pUCYHKAX, ONUCHIBATD,
WCIIOJIb3Ys TEPMUHOJIOTHIO, U H300paKkaTh C IOMOINIbIO
YEPTEKHBIX UHCTPYMEHTOB: TOUKY, IPAMYI0, OTPE3OK, JIyY,
YTOJI, IOMaHYI0, OKPYKHOCTb.

Pacno3naBathb, NpUBOAUTH NPUMEPbI OOBEKTOB PEATLHOTO
MHUpa, UMEIIINX (PopMy U3yUeHHBIX (PUTYD, OLIEHUBATH UX
JIMHENHBIE pa3MEpBL.

HUcnonb30BaTh IMHEWKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI
JUUISL TIOCTPOEHHUS M UBMEPEHHUS: M3MEPHTh JJIMHY OTPE3KA,
BEJIMYMHY YIJIa; CTPOUTH OTPE30K 3aJaHHOW JUTUHBI, YTOJL,
3aJaHHOW BEJIMYUHBI; 0TKJIAAbIBATH LIUPKYJIEM PaBHbIC
OTPE3KHU, CTPOUTH OKPYKHOCTH 33JIaHHOTO paJnyca.
N306paxkath KOHPUTYpAIIN TEOMETPUIECKUX PUTYD

13 OTPE3KOB, OKPYKHOCTEW, X YaCTEHW HA HEJITMHOBAHHOU U
KJIeTUaTol Oymare; mpeajiaraTb, OMUCHIBATh U 00CYXKAaTh
CIoco0bI, AJITOPUTMBI IOCTPOCHHUSI.

Pacno3HaBath 1 U300paskaThb Ha HEJIMHOBAHHOUN U
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[IpakTnueckas
paboTta
«IToctpoenune
YTIIOB»

KJIETYaTO OyMare npsiMoM, OCTPbII, TYIOM, pa3BEPHY THIN
yIJIbl; CPABHUBATH YTJIBL.

BbI4uCJIATH 1IIMHBI OTPE3KOB, JIOMaHbIX.

IHoHuMaTh U MCIO/IB30BATH NPU PELICHUH 3a1a4
3aBMCHMOCTH MEX/y €IMHUIIAMU METPUUYECKON CHCTEMBI
Mep; 3HAKOMHMTBCH C HEMETPUUYECKUMHU CUCTEMAaMHU MED;
BbIPAKATH JUIMHY B PA3JIMYHBIX CAUHULIAX U3MEPEHUS.
HccnenoBathb Gurypsl 1 KOHPUIypaLuu, UCIOJIb3Ys
U(pOBBIE pECypChl

OOBIKHOBEHHBIE APOOH

48

Hpo6s. [IpaBunbHbIe
Y HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue Tpo0ei.
Cnoxxenue u
BBIYMTAHUE
OOBIKHOBEHHBIX
npo0Oeit. CmernranHas
Ipo0b. YMHOKEHHUE
U JICJICHHE
0OBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbI€ TpoOH.
Penienue TeKCTOBBIX
3aJ1a4, COZICpIKAIINX
npobu. OCHOBHBIE

MopeanpoBaTthb B rpaduueckoil, mpeaMeTHon dpopme,

C MMOMOIIBIO KOMITBIOTEPA IMMOHATHS U CBOMCTBA, CBA3aHHbIE

C 0OBIKHOBEHHOM JPOOKIO.

Yurarh 4 3aIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE APOOH,
NpeaiaraTb, 000CHOBbIBATH H 00CYKIATH CIOCOOBI
yIOpAI0YMBaHUS APOOEi.

N3006paxkaTh 0ObIKHOBEHHBIE APOOH TOUKAMHU

Ha KOOPAWHATHOMN NPSIMON; HCIMOJIb30BATH KOOPJANHATHYIO
PSAMYIO JJIsI CPAaBHEHUSI IPOOEH.

D®opMyJIHPOBATH, 32ANIMCHIBATH ¢ IOMOIIbIO 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO 1p0oOH; MCIOJIb30BATh OCHOBHOE
CBOMCTBO Ipo0OU JTsl COKpaIeHus: JpoOeit 1 MpUBEICHUS
JpoOU K HOBOMY 3HaMEHATEJIIO.

IIpeacTraBiasiTh CMEIIAHHYIO APOOb B BUI€ HEMTPABUILHOM 1
BBIJICJISITH 1IEITYI0 YacTh YKCIIa U3 HEMPaBUILHOM JIpOOH.
BoinoHATH apudmMeTnyecKue 1eiCTBUs

C 0OBIKHOBEHHBIMH JPOOSMHU; MPUMEHATH CBOMCTBA
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3a/1a4uu Ha IPoOHu.
[Ipumenenue OykB
JUISL 3aIHACH
MaTeMaTUYECKUX
BBIPAKECHUHN U
MPEIJIOKECHU N

apu(PpMETUICCKUX JEHCTBUN JJI PAITHOHATA3AIIH
BBIYMCIICHUM.

BoINOJIHATH NPUKUAKY U OLEHKY PE3YJIbTaTa BHIYUCICHUM;
NpeaIaraTb U NPUMEHATh NPUEMbI IPOBEPKU BHIYUCIICHUM.
IIpoBoauTH McC/IeIOBAHUA CBOMCTB IPOOEH, ONUpasich

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

Pacno3HaBaTh HCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS

0 1po0siX, MPUBOAUTH PUMePbI U KOHTPIPUMEPHL, CTPOUTH
BbICKa3bIBAHUS Y OTPULIAHUS BBICKA3bIBAHU M.

Pemath TekCTOBBIE 33/1a41, COAEpKaAIIME APOOHBIE JaHHbIE, U
3a/1a4M HA HaX0KJIEHUE YACTH LIEJIOT0 U LEJIOTO IO €T0 YacCTH;
BBIAIBJIATH UX CXO/ACTBA U Pa3IH4u.

MoaenupoBarh X0 PELICHUS 3a1a4U C [IOMOIIBIO PUCYHKA,
CXEMBI, TaOJIUIIBL.

IIpuBoauTth, pa3duparhb, OECHUBATH PA3JIMYHbBIC PEILICHNUS,
3aIMCHU PELIEHUHN TEKCTOBBIX 3a4a4.

Kpuruyecku oueHUBaTh NOJyYEHHBIN pE3ybTarT,
OCYILECTBIIATH CAMOKOHTPOJIb, IIPOBEPSISA OTBET

Ha COOTBETCTBUE YCIIOBUIO, HAXOAMTh OLIMOKH.
3HAKOMUTBCS € HCTOPHE pa3BUTUS apUPMETUKI

Harnsanas reomerpust.
MHOroyroJpHUKH

10

MHOIrOyrojabHUKH.
YeTbIpEXYTroIbHUK,
IIPSIMOYTOJIBHUK,
KBaJpar.
[IpaxkTnueckas

OnucbIBaTh, HCMOJIB3YS TEPMHUHOJIOTHIO, M300PAKATH

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

IIpuBoauTH NpUMeEPBHI 0OBEKTOB PEATHLHOTO MUPA, UMEIOIIUX
(dbopMy MHOTOYTOJIBHHKA, TPSIMOYTOJIbHHUKA, KBAJIpaTa,
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paboTta
«IToctpoenune
MPSIMOYTOJIbHUKA

C 3aIaHHBIMU
CTOpOHaMH

Ha HEJIMHOBAHHOU
Oymarey.
TpeyroapHUK.
[Lmomane u
TIEPUMETP
MPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIBHUKOB,
€ AMHUIIBI
V3MEPEHUS
TTOIIAIH.
[lepumerp
MHOT'OYTOJIbHUKA

TPEYTOJbHUKA, OLEHUBATH NX JIMHEHHBIE Pa3MEPBI.
Bbruncasith: nepuMeTp TPEYroJbHUKA, IPAMOYTOJIbHUKA,
MHOT'OYTOJIbHUKA; TUIOIIAAb MPSMOYTOJIbHUKA, KBaapaTa.
N300paxkaTh OCTPOYTOJbHBIE, TPSIMOYTOJILHBIE U
TYIOYTOJIbHBIE TPEYTOJIBHUKH.

CTponTh Ha HEJIMHOBAaHHOM M KJIETYaTOW Oymare KBajaparT u
MPAMOYTOJIBHUK C 33JaHHBIMU JIJIMHAMU CTOPOH.
HccaenoBathb cBOiiCTBAa IPSAMOYTOJIBHUKA, KBApaTa IyTEM
HKCIIEPUMEHTA, HAOIIOICHUS, U3MEPEHUS, MOJICTUPOBAHNS;
CpaBHHBATh CBOMCTBA KBaJpaTa U NPsIMOYTOJIbHHUKA.
KoncTpynpoBars MmaTeMaTH4eCKHe NPEAJI0KEHUS

C MTOMOIIIBIO CBSI30K «HEKOTOPHI, «J11000i1». Pacno3HaBath
VMCTUHHBIC U JIOXKHBIC BBICKA3bIBAHUSA O MHOTOYTOJIbHUKAX,
NPUBOAUTH MPUMEPBI U KOHTPIIPUMEDHI.

HccaenoBath 3aBUCUMOCTD IUIOIAIA KBAIPATA OT JJIMHBI
€ro CTOPOHBL.

Hcnonb30BaTh CBOMCTBA KBAIPATHOM CETKU IS IOCTPOCHUS
¢buryp; pa3douBaTh NPSIMOYTOJILHUK HA KBAIPATHI,
TPEYTOJIbHUKH; COCTABJATH (UTYPHI U3 KBAJIPATOB U
MPSIMOYTOJIBHUKOB ¥ HAXOJAUTH MX TUJIOIIA/h, pa30UBaTh
(burypsl Ha PSIMOYTOJIbBHUKHA U KBAJIPAThl M HAXOJIUTh UX
TJIOIIAdb.

BoipakaTrh BeIMUMHY IUIOMIAINA B PA3JIMYHBIX €IMHUIIAX
M3MEPEHUSI METPUYECKON CUCTEMBI MEp, IOHMMATDH U
HCII0JIb30BATh 3AaBUCUMOCTH MEXIY METPUUECKUMU
€AUHULAMU U3MEPEHUS TUIOLIAIH.
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3HAKOMHUTBLCA € npuMepamMm NIPUMEHCHUS TJIOMIAAN U
MMCPUMCETPA B IIPAKTHUYCCKUX CUTYAIUAX. Pemarn 3agavumn

nus3 pCaHBHOﬁ JKU3HU, IIpeajIaratb u Oﬁcy)K)IaTb Pa3/IMIHbIC
CIoco0ObI peuICHus 3a1a4

JlecsiTuunbie ApoOU

38

JlecsTyHas 3aUCh
npo0Oeii. CpaBHEHUE
JIECSATUYHBIX
JpOOeH.

JlenicTBus

C IECATUYHBIMU
JIPOOSIMH.
Oxpyrienne
JECATUIHBIX
JpOOeH.

Pemenne TeKCTOBBIX
3a/1a4, CoJIepPIKaIInuX
npoou. OCHOBHBIE
3aJlayu Ha ApoOH

IIpeacraBisiTh JECATUUHYIO IPOOB B BUJIE OOBIKHOBEHHOM,
YUTATh U 3aNMCLIBATH, CPABHUBATD JICCATUYHBIE APOOH,
npeaiaraTb, 000CHOBBIBATH U 00CY:KIaTh CIIOCOOBI
YIOPSIAOUUBAHUS IECATUYHBIX APOOEH.

N300paxkaTth necaTUYHbIE APOOU TOUKAMU Ha KOOPIMHATHON
IIPSIMOU.

BbIABJIATH CX0CTBA M PA3JIUYHUSA TPABWIT apU(PMETHUECKHUX
JEWCTBUH C HATYPAIbHBIMHU YHCIIAMU U AECATUYHBIMU
JIpoOsiMU, OOBACHSTH UX.

BoInojiHATHL apudMETHISCKHUE TEHUCTBUS C ISCITUIHBIMHU
JTpoOsSIMU; BBINOJIHATh NPUKUAKY U OLEHKY pe3yjbTara
BBIUKCJICHU.

I[IpumeHsTH cBOCTBA apuPMETHUECKUX JEHCTBUN

JUISL palliOHAIU3alU BEIYUCIEHUH.

IIpyMeHATH MPABUIIO OKPYIJIEHUS JICCITUYHBIX JIPOOCH.
IIpoBoauTH MCCJIEI0BAHMSI CBOMCTB JCCATHUYHBIX IPOOCH,
OMUPAsICh HAa YHCIIOBBIE IKCIIEPUMEHTHI (B TOM UUCIIC

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

Pacno3HaBaTh UCTUHHBIC U JIO)KHBIE BHICKA3bIBAHUS

0 Apo0sX, MPUBOAUTH MPUMeEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPUIIAHUS BBICKAa3bIBAHUI.
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PemaTh TeKCTOBBIE 33124, COJiepKallue APOOHbIE JaHHbBIE, U
Ha HAaXO0>KJICHUE YaCTH LEJIO0r0 U LEIOr0 IO €T0 YacTH;
BBISIBJISAITH MX CXOACTBA U Pa3IHYHU.

MopeanpoBaTh X0/ PELICHU 3a1a4 C TIOMOIIBIO PUCYHKA,
cxembl, Tabnuupl. [lpuBoanTh, pazéupars, OEHNBATH
pa3IuYHbIC PEIICHHMS], 3aIIUCH PEIIEHNI TEKCTOBBIX 3a/1a4.
OnepupoBathb IpOOHBIMU YHUCIIAMU B PEATbHBIX KU3HEHHBIX
CUTyaLUsX.

Kpuruyecku oueHUBaTh OJy4YEHHBIN PE3YIIbTAT,
OCYUIECTBJISATH CAMOKOHTPOJIb, IPOBEPSISt OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUTH OLIHNOKH.
3HAKOMHTBCH € HCTOPHei pa3BUTHS apu(PMETUKU

Harnsnnas reomerpusi.
Tena u puryps
B IPOCTPAHCTBE

MHOrorpaHHuKHy.
N3o06paxkenue
MHOT'OTPaHHUKOB.
Monenn
IIPOCTPAHCTBEHHBIX
TeJl.
IIpssMOyTONBHBIN
napajuiesienunesn,
Kky0. Pa3BépTku kyda
Y MapajuieenuIea.
IIpakTyeckas
pabora «Pa3BépTka
Ky0ay.

O0BEM KyOa,

Pacno3HaBaTh Ha YepTekax, pUCYHKAX, B OKPYKaK0lIeM
MHpe NPSIMOYTOJIbHBIN Mapaliienenumnes, Kyo,
MHOTOI'PaHHHKH, ONIMCHIBAThH, HCIOJIb3YSl TEPMHUHOJIOTHIO,
OLIEHMBATh JIMHEHHBIE pa3MEpPHI.

IIpuBoauTH NpMMePBI 0OBEKTOB PEATLHOTO MUPA, UMEIOLITUX
(¢bopMy MHOTOIpaHHUKA, IPSIMOYTOJILHOTO MapajuieenuIea,
KyOa.

N300paxkaTh Ky0 Ha KJIeTUaTON Oymare.

HccaenoBarth cBoiicTBa Ky0a, NpSIMOYTOIBHOTO
napajuielenunea1a, MHOrorpaHHUKOB, UCIIOJIb3YsI MOJENH.
Pacno3naBath M u300paxarh pa3BEPTKU KyOa U
napaenenuneaa. MogeanpoBathb KyO U napajuieiaenunes
u3 OyMaru u poYrx MaTepuagoB, 00bSCHIATH CIOCO0
MOJIETIUPOBAHUS.
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MMpsAMOYT'OJIBHOTO
napaJuICaCIimIc/ia

Haxoautb n3MepeHus, BBIYUCIASITh ILIOIIAb IOBEPXHOCTH;
00BEM KyOa, MPSMOYTOJILHOTO Mapalyie/enuIeaa;
HCCIeA0BaTh 3aBUCMMOCTB 00hEMa Ky0Oa OT JUTMHBI €T0
pebpa, BBIIBUTaTh U 000CHOBBLIBATH THIIOTE3Y.
Ha6aoaaTh 1 NIPOBOAUTH AHAJIOTHH MESXTY TOHATUSIMHU
TIOMAAN U 00BEMA, IEPUMETPa U TUTOMIAIHN TOBEPXHOCTH.
Pacno3naBaTh UCTUHHBIC U JI0KHBIC BRICKA3bIBAaHUS

0 MHOTOI'paHHMKAX, MIPUBOAUTH MPUMEPbI U KOHTPIIPUMEPHI,
CTPOUTH BHICKA3BIBAHMS U OTPUIIAHUS BHICKA3BbIBAHUM.
Pemars 3a1aum U3 peaabHON KU3HU

[ToBTOpEeHUE 1 0000IIEHHE

10

[loBTOpEHME
OCHOBHBIX IOHATUH
Y METOJIOB Kypca

5 xnacca,
000011IcHNE 3HAHUH

BopIyucasiTh 3HaUEHUS BBIPAXKEHHM, COAEPKAITUX
HaTypaJIbHbIE YKCIIa, 0OOBIKHOBEHHBIE U JECSITUUHBIE 1po0H,
BBITNIOJIHATH MPE0OPA30BAHMS YHCET.

Bri0upaTh cn10cod cpaBHEHNsI YU CET, BBIYUCIICHHM,
NPUMEHSITh CBOICTBA apU(METUYECKUX JACHCTBUIN

JUIS palOHAIN3alUU BEIYMCIICHUN.

OcymecTBJISATH CAMOKOHTPOJIb BHITIOJTHAEMBIX JEUCTBUM U
CaMOMPOBEPKY PE3yJIbTATA BEIYMCICHUM.

Pemars 3agaum 13 peaibHON KNU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA [l PELICHUS 3a1a4 U3 APYTUX
y4eOHBIX MPEAMETOB.

PemaTe 3aqaum pasHbIMHU CIOCO0aMH, CDABHUBATD -
CIoco0bI peleHus 3aa4l, BHIOMPATh PALHOHAJIBHbBIN
C1ocoo

OBLIEE KOJIMYECTBO
YACOB I1O ITPOT PAMME

170

27



®denepanbHas paboyas nmporpamma | Matemaruka. 5—9 kinacchl (0a30BbIH YPOBEHbD)

6 KJIACC
HaunmenoBanue pazaena |Konuuecto OcHoBHOE OcHOBHBIE BUJIBI JEATEIBHOCTH O0YHAIOIINUXCS
(TemnI) Kypca 4acoB coJiepKaHue

HatypanbHble yncia 30 Apudmerndeckne BoinosHsaTs apudmeTnyeckme AeidCTBUS C MHOTO3HAYHBIMU
TeHCTBUSA HATYpaJIbHBIMH YHCIIAMH, HAXOAUTH 3HAYEHHUS YUCITOBBIX
C MHOTO3HAYHBIMHU BBIPKEHUM CO CKOOKaMU U 0€3 CKOOOK; BBIYMCJIATH
HATYPaJTbHBIMU 3HAYeHMsl BEIPAKECHUN, COJICPIKAIIUX CTEIICHH.
yuciamu. YucnoBbie | BbINOJHATH NPUKHAKY M OI€HKY 3HAYCHUI YHCITOBBIX
BBIPKEHUS, BBIPKECHUI, IPUMEHSITh MPUEMBI IPOBEPKH PE3yJIbTaTa.
MOPAJIOK JCHCTBUH, Hcnosib30BaTh NPH BHIYUCIEHUSAX IEPEMECTUTEIHLHOE H
MCTIOJIb30BaHNE coueTaTeIbHOE CBOMCTBA CIIOKEHUS M YMHOXKCHUS,

cko0ok. OKpyrieHue
HaTypaJIbHBIX YUCE]I.
JlenuTenu u KpaTHbIE
Yypca; HauOOJIbIINI
OOIIMI JeIUTEND U
HauMEHBIIIEE 00IIIee
KpaTHoOeE.

J1enuMOoCTh CyMMBI U
IPOU3BE/ICHUSI.
Jlenenne

C OCTaTKOM.
PerieHne TeKCTOBBIX
3a71a4

pacnpeenuTeNbHOe CBOWCTBO YMHOKEHUSI OTHOCUTENIBHO
CJIOXKEHUS1, CBOMCTBA apU(PMETUUECKUX ACHUCTBUM.
HccnenoBath 4ynciIoOBble 3aKOHOMEPHOCTH, IPOBOIUTH

YK CIIOBBIE SKCIIEPUMEHTHI, BBIIBUTATh H 000CHOBBIBATH
rUNoTe3bl.

®opMyJIMPOBATH ONIpeAeIeHHs ICTUTENS U KPaTHOTO,
HauOO0JIbIIEro OOUIero NEAUTENS U HAUMEHBIIETro 00IIEero
KpPaTHOTO, IPOCTOTO M COCTABHOTO YUCEIT; MCTIOIh30BaTh ITH
MOHSITUS NIPH PELICHUHU 3a]1a4.

IIpuMeHsATH aJITOPUTMBI BEIUKCIIEHUS HAMOOJBIIET0 00I1IEero
JICTATENS] © HAMMEHBIIIETO 00IIero KpaTHOTO ABYX YHCET,
QJITOPUTM Pa3IOKEHHUS YHCIa Ha MIPOCThIE MHOXKUTEIIH.
HccnenoBarth ycinoBus aenumocty Ha 4 u 6.

HccaenoBath, 00CyK1aTh, (pOPMYIHPOBATH U
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000CHOBBIBATH BBIBO/ O YETHOCTH CyMMBI, ITIPOU3BEICHUS:
JIBYX YETHBIX YHUCEJI, ABYX HEYETHBIX YHCIIE, YETHOTO U
HEYETHOTO YHCEll.

HccaenoBats CBOHCTBA JEIUMOCTH CYMMBI U IIPOU3BEICHUS
quCcell.

IIpuBoaUTH MpUMePHI YUCEN C 3aJaHHBIMU CBOWCTBAMH,
PaCIO3HABaTh BePHbIE U HEBEPHbIE YTBEPKICHUS

O CBOICTBaXx YMCEJ, ONPOBEPraTh HEBEPHBIE YTBEPKACHUS
C IOMOIIIbIO KOHTPIIPUMEPOB.

KoncTpynpoBats MaTeMaTHUYeCKHE PEAJI0KEHUS

C IIOMOUIBIO CBSI30K «H», KWIH», «ECIH. .., TO...».

PemaTe TEKCTOBBIE 3a/1a4M, BKJIFOYAIOIINAE TOHATHUS
JEIUMOCTH, ApU(PMETUUECKUM CITIOCOOOM, UCIIOJIb30BATh
nepedop BCeX BO3MOXKHBIX BAPUAHTOB.

MoaenupoBaTh X011 pELICHUS 3a1a4H C IOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pa3douparb, OEHUBATH PA3JIMYHbIC PELICHUS,
3aIMCHU PELIEHUM TEKCTOBBIX 3a4a4.

KpuTnuyecku oneHMBaTh MOJYyUYECHHbBIN PE3yJIbTaT, HAXOIUTh
OLIMOKH, OCYIIECTBIISITH CAMOKOHTPOJIb, IPOBEPSISI OTBET

Ha COOTBETCTBUE YCIIOBUIO

Harnsgnas reometpusi.
[IpsiMbIE HA IIIIOCKOCTH

[IepnienauKysIpHBIE
psIMBIE.
[TapannenpHbie
psIMBIE.
Paccrosiaue mexny

Pacno3HaBaTth Ha yepTexax, pUCyHKAX CIIydyau B3AMMHOI'O
PACIIOJIOKEHUS ABYX MPSIMBIX.

HN300paxkaTh ¢ IOMOLIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJeTyaTol Oymare JBe NepeceKaroImecs
IIpsIMBIE, 1BE NTapaJuIEIbHBIE NIPSMBIE, CTPOUTH IPSMYIO,
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JIBYMSI TOUKAMH,
OT TOYKH A0 NPSIMOH,
JUIMHA MapupyTa

Ha KBaJPATHON CETKE

NEPIECHIUKYISIPHYIO JTaHHOM.

IIpuBoauTH NpPUMePBbI NAPALIEIBHOCTH U
NEPIEHANKYJIIPHOCTH NPSAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbBHUKAX NEPIEHAUKYIISPHBIE U
napajuienbHble cTOpoHbl. M300paxaTh MHOTOYTOJIbHUKH

C MapaJuIeJIbHBIMU, IEPIEHANKYJIIPHBIMU CTOPOHAMM.
HaxoauTh paccTosiHue MEXy ABYMS TOUKaMH, OT TOUKU
J10 IIPSIMOM, UIMHY IYTH Ha KBAaJPaTHOU CETKE, B TOM YHUCIIE
UCIIOJIb3Ys IU(PPOBBIE PECYPCHI

Jlpobu

32

OOBIKHOBEHHAS
JIpoOb, OCHOBHOE
CBOMCTBO J1po0H,
COKpallleHHue Apooei.
CpaBHeHue u
YIOPSIOYMBAHUE
Tpo0ei.
JecsTuunbie podu
U MeTprUecKas
cucTeMa Mep.
Apudmerndeckue
JICUCTBUSA

C OOBIKHOBEHHBIMU
U JIECATUYHBIMU
TPOOSIMH.
OTHoOIICHHE.
JleneHue B JaHHOM

CpaBHMBATBH U YIIOPAI0YMBATH APOOH, BLIOUPATH CIIOCO0
CpaBHEHHUS IpOOEH.

IIpeacraBiasiTh qecATUUHbBIC TPOOU B BUJIE OOBIKHOBEHHBIX
npoOeit 1 0OBIKHOBEHHBIC B BUJIE ICCATUYHBIX, HCIO0JIb30BATH
IKBHBAJIEHTHbIE MPeACTABJEHUS TPOOHBIX YUCEN MPU UX
CpaBHEHUH, MPU BhIUUCICHUSIX. MCIOJIB30BaTH JIECSITUYHBIC
JIpoOu ipu MpeoOpa30BaHUK BEJIMYUH B METPUUECKOM
CUCTEME Mep.

BoinoiHATH apudgmMeTHyecKue 1eCTBUS

C OOBIKHOBEHHBIMH U JIECITUYHBIMU APOOSIMHU.

BoeruncasaTh 3HaueHNs BBIPAKECHUMN, COAEPIKALLNX
OOBIKHOBEHHBIE U IECATUYHBIE TPOOU, BBITIOHSTH
npeodpazoBaHusl 1poOeli, BLIOUPATH cOCO0, MPUMEHSTH
CBOMCTBA apupMeTUUECKUX JCHCTBUM JIJIs1 pallMOHAIU3AIUN
BBIYKCJICHUM.

CocTaBasiTb OTHOLIEHUS U TPONOPLHUH, HAXOAUTH
OTHOILIEHHUE BEJIUYHH, IEJIUTh BEJINYUHY B JAHHOM
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OTHOIIICHUH.
Macmra0,
IPOIOPLHSL.
[TonsiTue npoiieHTa.
Brrancinenune
MIPOLICHTA

OT BEJIMYUHBI U
BEJIMYMHBI 110 €€
MPOLICHTY.

Pemienune TekcTOBBIX
3a/1a4, CoAepKaIInx
JpOOU U MPOIEHTHI.
[IpakTrueckas
paboTta «OTHOIICHUE
JUTMHBI OKPY>KHOCTHU
K €€ IuaMeTpy»

OTHOLLIEHUHU.
HaxoauTs 3KkcniepuMeHTAIbLHBIM IIyTEéM OTHOILICHUE JJTUHBI
OKPY>KHOCTH K €€ JuaMeTpy.

HNuTepnpernpoBarh MacmTad Kak OTHOILIEHUE BETUYHH,
HAXOJAUTh MACIITA0 IJIaHA, KAPTHI U BBIYUCIISITH PACCTOSTHUS,
UCIIOJIb3Ys MacIITao.

OO0BbSACHATB, YTO TAKOE MPOIEHT, YIIOTPEOISATH 000POTHI peun
CO CJIOBOM «ITPOIIEHT». BbIpaskaTh MPOLICHTHI B APOOSX U
JpoOu B MPOIIEHTAX, OTHOIICHUE IBYX BEJIMYHMH B MPOIECHTAX.
BbI4MCaSITH IPOIEHT OT YKCJIA U YUCIIO MO €r0 MPOLICHTY.
Oxpyrasite 1poOU U TPOLIEHTHI, HAXOAUTH MPUOTUKEHUS
YUCEN.

Pemarts 3a1a4m Ha YaCTH, IPOLIEHTHI, MPONOPLINH,

Ha HaXOXJICHHE IpoOu (MPOIIEHTa) OT BEIMYUHBI U BETUYHHBI
1o e€ ApoOu (TIpoLeHTY), IpoOu (TIPOIIEHTA), KOTOPHIN
COCTaBJISICT OHA BeIM4YMHA OT npyrou. IlpuBoauTs,
pa3ouparhb, OLEHUBATH PA3JINYHBIC PEIICHUS, 3aMUCH
PEILIEHUN TEKCTOBBIX 3a/a4.

N3BaexkaTs uHpoOpMANNIO U3 TAOJIHI] U IUATPAMM,
WHTEPIIPETUPOBATH TAOJUYHBIE JaHHBIE,

OTpeNIeNIATh HAauOOJIbIlIee U HAMMEHBIIIEE

13 MIPEJICTABIICHHBIX JIAHHBIX

Harnsanas reomerpusi.
CummeTpus

OceBas cuMMeETpHS.
LlenTpanbhuas
CUMMETPUH.

Pacno3naBaTth Ha yepTexax U U300paKEHUIX, H300PAKATH
OT PYKH, CTPOMTH C IOMOIIBIO HHCTPYMEHTOB (PUTYPY
(OTpE30K, TOMAHYIO, TPEYTOJIbHUK, IPSIMOYTOJIbHUK,
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[TocTpoenue
CUMMETPUYHBIX
uryp.
[IpakTnueckas
paborta «OceBas
CUMMETPUS.
Cummetpust

B IIPOCTPAHCTBE

OKPY>KHOCTb), CHAMMETPUYHYO JaHHOW OTHOCUTEIBHO
IPSAMOM, TOYKHU.

Haxoauth npuMepbl CHMMETPUH B OKPY’KaOILIEM MUDE.
MopenupoBarthb u3 Oymaru a8e GUrypbl, CHAMMETPUYHBIC
OTHOCHUTEJILHO MPSMOIl; KOHCTPYHPOBATh F€OMETPUUECKUE
KOH(UTYpaIH, UCTIOIB3Ys CBOMCTBO CHMMETPHUH, B TOM
qHCIIe ¢ IOMOIIBIO IIU(PPOBBIX PECYPCOB.

HccnenoBath CBOWCTBA U3yUYEHHBIX QUTYD, CBA3AHHbBIE

C CUMMETPHEH, UCIIOJIb3Ys SKCIIEPUMEHT, HaOII0/ICHNUE,
MO/JIEIUPOBAHUE.

O00CHOBBIBATBH, OIPOBEPraTh C IOMOUIbIO KOHTPIPUMEPOB
YTBEPKACHUSI O CAMMETPUH PUTYD

Boipaxkenus ¢ 0ykBamu

[Ipumenenue OykB
TUTSL 3aITUCH
MaTEMaTHYECKHUX
BBIPAXEHUU U
IIPEIOKEHUM.
bykBeHHbIE
BBIPAKEHHUS U
YHUCIIOBbIE
MOJICTAHOBKHU.
bykBeHHbIE
PaBEHCTBa,
HaXOXJICHUE
HENU3BECTHOTO

Hcnoan3oBaTh O0YKBBI 7151 0003HAYEHUS YMCET, [TPU 3aITUCU
MaTEeMaTHUYECKUX YTBEP)KIIEHUH, COCTABISTh OYKBEHHbBIE
BBIPKEHHUSI 110 YCIIOBUIO 33/1a4H.

HccnenoBaTh HECIIOKHBIE YHCIIOBBIE 3AKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JJIsl UX 3alHCH.

BbruncasTh 4ncI0BOE 3HaU€HUE OYKBEHHOTO BBIPAKEHMUS
IIPU 33JJaHHBIX 3HAYEHUAX OYKB.

3anuceiBaTh (POPMYJIBI: IEPUMETPA U TUIOIIAIN
PSIMOYTOJIBHHUKA, KBAAPATa; JJIMHBI OKPY’KHOCTH, IIJIOIIAN
KpYTra; BbIIOJIHSATH BHIYMCJIEHHS 110 3TUM (HOPMYJIaM.
CocTraBiasiTh (pOPMYJIbl, BEIPAXKAIOIINE 3aBUCUMOCTH MEXTY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHHE; 1ICHA,
KOJIMYECTBO, CTOUMOCTD; MPON3BOAUTEIHHOCTD, BpeMs, 00bEM
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KOMITOHEHTA. pabOoThI; BHIIOJIHATH BBIYMCIIEHHUS 110 3TUM (POpMyJIiaM.
DopMyJIbI Haxoauth HEM3BECTHBIM KOMIIOHEHT apU(PMETHUECKOTO
NEeNUCTBUS
Harnsagnaas reomerpus. 14 YeThIpEXYTONbHUK, M300paxkaTh Ha HEIMHOBAHHOM U KJIeTYaTOW Oymare
@urypsl Ha INIOCKOCTH MIPUMEPBI C MCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOJIBHUKOB. | YETBHIPEXYTOJIBHUKH C 3aJaHHBIMA CBOMCTBAMM:
[IpsMOYTOJIBHUK, C MapajuIeNIbHbIMU, IEPIEHAUKYJIIPHBIMHU, PABHBIMU

KBaJIpaT: CBOMCTBA
CTOPOH, YIJIOB,
TMaroHaIeH.
W3mepenue yrios.
Bunnr
TPEYTOJIBHUKOB.
[Tepumetp
MHOT'OYT'OJIbHHUKA.
[Tnowmane ¢urypsl.
dopmyiibl
NIEpUMETpA U

I O1EN
IPSMOYTOJIbHHKA.
[Tpubnmxeénnoe
U3MEpPEHUE IUTOIIAaN
duryp.
[IpakTnueckas

CTOPOHAaMHU, MPSMBIMU YTIIAMHU U JIP., PAaBHOOEIPEHHBIN
TpeyronsHUk. [lpeanarats U 00CyKa1aTh COCOObI,
AJITOPUTMBI ITIOCTPOCHUS.

HccnenoBarth, UCIIONIB3YS SKCIIEPUMEHT, HAOJIOICHUE,
MOJICJIMPOBAHUE, CBOMCTBA NIPSIMOYTOJIbHUKA, KBAJIpaTa,
pa30uBaTh Ha TPEYTrOIbHUKNA. OO0CHOBBIBATH, ONIPOBEPTraTh
C IOMOUIBI0 KOHTPIIPUMEPOB YTBEPKICHHUS

O IPSIMOYTOJILHUKE, KBaApaTe, PACIO3HABATH BEPHBIC U
HEBEPHBIE YTBEPKIACHUS.

H3mepsaTh M CTPOUTH C IOMOLIBIO TPAHCIIOPTUPA YTJIbI,

B TOM YHCJI€ B MHOTOYTOJIbHUKE, CPABHUBATH YIJIbI;
Pacno3HaBaTh OCTpPbIE, IPSMBIE, TYTIbIE, pa3BEPHYTHIEC YIIIbI.
Pacno3naBarth, n300pakaTb OCTPOYTOJIbHBIN, IPSMO-
YTOJIbHBIN, TYHOYTOJBHBIN, pABHOOEIPEHHBIH,
PAaBHOCTOPOHHUU TPEYTOJbHUKH.

BopIuucasiTh IEpUMETP MHOTOYTOJIbHUKA, TUIOIIAAb
MHOTOYTOJIbHUKA pa30MEeHHEM Ha MPSAMOYTOIbHUKH,
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pabota «Ilnomanp
KpyTa»

Ha paBHbIC (PUTYPBI, UCIIOJIB30BATh METPUUECKUE €AUHUIIBI
WU3MEPEHUS JITTUHBI U TUIOILA/IH.

HNcnoab30BaTh NpUOJIMKEHHOE M3MEPEHUE IJINH U
IJIOIIAEH Ha KJIeT4aTol Oymare, IpuOInKEHHOE U3MEPEHUE
JUTUHBI OKPY>KHOCTH, TJIOMIAAN KpyTra

[lonoxuTenbHbIE U

OTPULATCIIbHBIC YHCJIa

40

Llenpie yncna.
Monyne yucia,
reoMeTpruYecKas
WHTEPIIpETAIUS
MoyJist. UucioBsie
MIPOMEKYTKH.
ITonoxutenpHbBIE U
OTpUILIATEIbHBIE
yucna. CpaBHEHUE
TTOJIOKUTEIBHBIX 1
OTPUILIATEIBHBIX
YHCEJL.
Apudmerndeckue
JICUCTBUSA

C TTOJIOKUTEIIbHBIMU
U OTpHULIATEITbHBIMU
YHUCIIaMH.

Pemenne TeKCTOBBIX
3a71a4

IIpuBoauTH NPUMeEPHI UCIIOJIB30BAHUS B PEATILHON KU3HU
MOJIOKUTENIBHBIX U OTPULIATEIbHBIX YHCEIL.

N300paxaTh 11eIbIC YUCIIA, TOJIOKUTEIIbHBIE U
OTPULATEIIbHBIE YMCIIA TOYKAMU HA YUCJIOBOM MPSAMOI,
HCII0JIb30BATh YKCJIOBYIO NPSIMYIO JJIs1 CDABHEHHUS YU CEIL.
IIpuMeHATH NPaBWJIA CPABHCHUS, YIIOPAA0UYMBATD LICJIbIE
YHUCIia; HAXOAUTh MOJIYJIb YHCIIA.

DopMyJIMPOBATH MPABMUJIA BEIYUCIICHUS C TTOJIOKUTEIbHBIMU
Y OTPUIATEILHBIMU YACJIAMH, HAXOAUTHh 3HAYEHUSA
YUCJIOBBIX BBIPAKEHUMN, COJCPKAIINX ICUCTBUS

C MOJIOKUTENBHBIMUA U OTPULATEIIbHBIMUA YUCIIAMM.
IIpuMeHATH CBOMCTBA CIIOKECHUS U YMHOKEHUS

JUIs1 TIpeoOpa3oBaHus CYMM M TIPOU3BEICHHIMA
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HpeI[CTaBJICHI/IC JaHHBIX

[IpssmoyrosibHasA
cucTtemMa KOOpAuHaT
Ha IJIOCKOCTH.
Koopaunatel Touku
HAa IJIOCKOCTH,
adciucca u
OpJIMHATA.
CronGuatsie u
KpYTOBbIC
JMarpaMmel.
[IpakTrueckas
pabora «I[loctpoenue
JTuarpaMmm.
Pemenne TekCTOBBIX
3aj1a4, CoAepKaInx
JAaHHBIE,

O0BSACHATH M WILJIIOCTPUPOBATH NOHATHE ITPAMOYTOJIBHOU
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPAUHATHOM MJIIOCKOCTH
TOYKU U (PUTYPHI 110 3aJaHHBIM KOOpAUHATAM, HAXOAUTH
KOOPJIMHATHI TOYEK.

Yurarh cTOI0YATHIC U KPYTOBBIC THArpaMMBbl;
HHTEPNPETUPOBATH JJAHHBIC; CTPOUTH CTOJI0YATHIC
nuarpamMmmbl. Ucnosib3oBaTsh HHGOpMALHIO,
MPECTaBICHHYIO B Ta0IUIIaX, HA TUarpaMMax JJIsl perieHus
TEKCTOBBIX 33]1a4 U 3a7a4 U3 peajbHON KU3HU

MIPEJCTABIICHHBIC

B TaOIUIaX U

Ha luarpaMmmax
Harnsnnas reometpus. [IpssmoyronbHBIN Pacno3HaBaTthb Ha yepTexax, pUCYHKAX, OMMUCHIBATH
@urypsl B IPOCTPAHCTBE napasuiesIenune/, MUPAMUY, TPU3MY, [IUJIUH]IP, KOHYC, I1ap, H300pasaThb UX

KyO, mpu3ma,
npamma, KOHyC,
IWIAHID, TIap U
chepa.
N3ob6paxkenue

OT PYKH, MOJIeJIMPOBATh 13 OyMaru, MiacTUINHA, TPOBOJIOKU
u 1p. [lpuBoauTs NpUMepPbI 00HEKTOB OKPYKAIOIIETO MHUPA,
UMeImuX (HOPMbI HA3BAaHHBIX TEJ.

Hcnoab3o0BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpO, TpaHb,
OCHOBAHHUE, BBICOTA, PAANYC U TUAMETP, pa3BEPTKA.
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IPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
pa3BEPTOK
MHOTOTPaHHHUKOB,
HUJIMHAPA U KOHYCA.
[IpakTrueckas
pabota «Co3nanue
(I (S ()71
IIPOCTPAHCTBEHHBIX
buryp».

ITonstne 06BEMA;
€IMHULIBI U3MEPEHUS
o0béMa. O0bEM
MPSIMOYTOJILHOTO
napajuieenunena,
Ky0a, popMyibl
o0BéMa

N3yuath, UCHIOIB3YS SIKCIIEPUMEHT, HAOIIOACHUE, U3MEPEHUE,
MOJICJINPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOICTBA HAa3BaHHBIX TEJ, BBISAABJISATH CXOACTBA U
Pa3IHYHUs: MKy IMPAMUION U IPU3MOM; MEXTY
LHUAJIMHIPOM, KOHYCOM H IIapOM.

Pacno3naBatsp pa3BEpTKU Napasuienenunena, Kyoa, mpusmsl,
nupamMubl, KOHyca, HUJIMHAPA; KOHCTPYHPOBATH JaHHBIC
TeJa U3 pa3BEPTOK, CO3AABATh UX MOJEIH.

Co3naBath MoJeJIM IPOCTPAHCTBEHHBIX (UTYp (U3 Oymaru,
IPOBOJIOKH, TUIACTUJIMHA U JIp.)

N3mepsaTs Ha MoAesIsIX: ITTMHBI pEOEP MHOTOTPAaHHUKOB,
JaMeTp Iapa.

BeiBoauth popmyiry 00bEMa IpsIMOYTOJIEHOTO
napajuieienuneaa.

BoruncasaTts no gpopmysam: 00bEM NMPSIMOYTOIBHOTO
napajuiesenunena, Kyoa; nCrojb30BaTh €IUHULIBI U3MEPEHUS
00bEMa; BBIYUCIATH 00BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
napaJyIeeNUIe 0B; pelaTh 3a1a4M C PEAIbHBIMU JAHHBIMU

[ToBTOpEeHue, 00001ICHHE,
CHCTEMAaTH3aIUs

20

IToBTOpEHUE
OCHOBHBIX MOHSATHI
U METOJIOB KypPCOB 5
1 6 KJIaCCOB,
000011eHNE U
CHCTEMaTH3aIHs
3HAHUH

BoeruncasTh 3HaueHNs BBIPAKECHUN, COAEPIKALLNX
HaTypaJbHBIE, LIEIIbIE, TOJIOKUTEIIBHBIE U OTPULIATEIbHbIE
4ucia, OOBIKHOBEHHBIE U IECSITUYHBIE IPOOU, BBITTOJIHSTh
npeoOpa3oBaHus YHCE U BbIPAKEHUH.

Bri0upaTh cn1ocod cpaBHEHHUs YUCETl, BBIUUCICHHM,
NPUMEHSITh CBOIiCTBAa apu(METUUECKHUX JCHCTBUN

JUISL paliiOHaIN3alMU BEIYUCIICHUN.
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PemaTh 3agaum 3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4eCKHue 3HAHMA JIJIs pelIeHUs 3a7a4 U3 JPYrux
MPEIMETOB.

PemaTp 3a1a4u pa3HbIMH C1I0CO0AMU, CPABHUBATD,
BbIOMPATH CNIOCOOBI PEIICHUA 3a/Ia4UH.

OcyuecTBJIATH CAMOKOHTPOJIb BBIITOJIHAEMBIX TEUCTBUN U
CaMOIPOBEPKY PE3yJIbTaTa BEIYMCICHHM

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170
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OEJIEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

INOACHUTEJIBHASA 3AIIMCKA

AnreOpa siBIIsieTCS OJHUM U3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro 00pa3oBaHMUS:
OHa OoOecneYrBaeT M3YYCHHUE APYTUX AUCITUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
TYMaHUTAPHOIO LUKIJIOB, €€ OCBOEHUE HEOOXOAMMO ISl IPOJOJDKEHUsI 00pa30BaHUs U
B TIOBCEJHEBHOM Ku3HHU. Pa3BuTue y o0O0ydyarIMXCcsd HAyYHBIX HPEICTaBICHUN
O TPOUCXOKIACHUU U CYIIHOCTU alre0Opandeckux aOCTpakiui, Crocod0e OTpakKeHUs
MaTeMaTUYECKOW HAyKOWl SBJIGHMM W TIPOILIECCOB B MpUPOAE M OOIEeCTBE, pPOJU
MaTeMaTUYECKOr0 MOJACIMPOBAHUSI B HAYYHOM MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
(GOpMUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS M KAYECTB MBIILIICHUS, HEOOXOAUMBIX
TSl a[lafTaliiyd B COBpEMEHHOM Iu(ppoBoM oO1iectBe. 3ydenue anredpbl oOecrieunBacT
pa3BUTHE yMEHHUS HaOI0JaTh, CpPaBHUBATH, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU
JNEUCTBUS W BBIBOJBI, (PopMmynupoBaTh yTBepxkaceHUs. OCBOeHUE Kypca aireOpsl
00ecreynBaeT pa3BUTUE JIOTHYECKOTO MBIILIEHUS OOYYaroMIMXCA: OHH HUCIOJIb3YIOT
JNETyKTUBHBIE W HWHIYKTUBHBIE PACCyXACHUsA, OO0O0OIIEHHME U KOHKPETU3AIHIO,
abcTparupoBanue u ananoruto. O0yueHue aaredpe rnpeanoiaraeT 3HaYuTeIbHbIN 00BEM
CaMOCTOATENBHON JeATEIbHOCTH OOYYAIOMINXCS, TTO3TOMY CaMOCTOSATENbHOE PEIICHUE
3a/1ay SBJSETCS peann3auuei AesiTeIbHOCTHOTO IPUHIIMIA O0yUEHHUS.

B crpykType mporpaMmmbl yuyeOHOro Kypca «Airedpa» AJis OCHOBHOTO OOILIEro
oOpa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOUYECKUE JTMHUH:
«Hucna v BBIYUCICHUS», «AJTeOpandecKkre BEIPAKECHUsD, « Y paBHEHUS U HEPABEHCTBAY,
«Dynkuuny. Kaxnmas w3 3TUX COACP)KATEIBHO-METOJIUUECKUX JIMHUN pa3BUBACTCS
Ha MIPOTSHKEHUU TPEX JIET U3YUCHUS Kypca, B3aUMOACHCTBYS C APYTUMH €T0 JIMHUSMU.
B xozae uzydenus yueOHOro Kypca oOy4aronumcst IPUXOJUTCS JJOTUYECKH PacCyK1aTh,
UCIIOJb30BaTh TEOPETHUKO-MHOXECTBEHHBIN s3bIK. B CBSI3W ¢ 3TUM B MNporpammy
y4eOHOro Kypca «Anredpa» BKIHOYEHbl HEKOTOPBIE OCHOBBI JIOTHKH, MPEICTABICHHbBIE
BO BCEX OCHOBHBIX pa3feliax MaTEeMaTUYECKOro 0Opa30BaHUS U CHOCOOCTBYIOLIUE
OBJIAJICHUIO OOYYarOIIMMHUCS OCHOB YHHUBEPCAIBHOTO MAaTEMaTHYECKOTO  SA3BIKA.
ConepxaTeabHON U CTPYKTYPHOM OCOOCHHOCTBIO YUEOHOTO Kypca « AJreOpay siBisieTCs
€ro UHTETPUPOBAHHBIN XapakKTep.

Conepxanve muHUA «YuCIa U BBIYUCICHUSY CIIYyKUT OCHOBOM ISl TAJIbHEHIIIETO
W3YYCHUSI MATEMATHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYalOmUXCS JIOTUYECKOTO
MBINIUICHUS, (OPMUPOBAHUIO YMEHHUS TOJH30BATHhCS ~aNrOPUTMaMHU, a TaKke
MPUOOPETEHUIO MPAKTHYECKUX HABBIKOB, HEOOXOJIWUMBIX IJisi TOBCEIHECBHOW >KU3HHU.
Pa3BuTre TMOHATHS O 4YMCle HA YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUSI CBS3aHO
C paIMOHAILHBIMU U HUPPAIMOHAIILHBIMU YHUCIaMH, (OPMHUPOBAHUEM TIPE/ICTABICHUN
O JICWCTBUTEIBHOM YHUCJE. 3aBEPIICHUE OCBOEHUS YHUCIOBOM JIMHUU OTHECEHO
K cpefHemMy o01ieMy 00pa3oBaHHMIO.
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Copnepkanve AByX anreOpandecKux JTUHUN — «AnreOpandecKkue BBIPOXKCHHUSI» U
«YpaBHCHHsI W HEPABEHCTBA» CIOCOOCTBYET (OPMHUPOBAHHIO Yy OOyYarOIIUXCS
MaTeMaTUYEeCKOro anmnapara, He0OOX0JUMOTO JIJIsl pEeUIeHUS 3a1a4 MaTEMaTUKH, CMEKHBIX
MPEAMETOB WM TPAKTHUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO 0O0IIero
oOpa3oBaHus Y4eOHBI MaTepuai TPYNIHUPYETCS BOKPYT PallMOHATHHBIX BBIPAKCHUH.
AnreOpa JI€MOHCTpPUpPYET 3HAUY€HHE MATEMaTUKH KaK S3bIKa JJIi TOCTPOCHUS
MaTEeMaTUYECKUX MOJIEIICH, OTIMCAHMSI TIPOIIECCOB U SIBJICHUH pealbHOTO Mupa. B 3amaun
oOydeHus anredpe BXOAT TakKe TalibHENIIee pa3BUTHE aJITOPUTMUUYECKOTO MBITUICHHUSI,
HEOOXOMMOTO0, B YaCTHOCTH, /ISl OCBOEHUS Kypca MH(POPMATUKH, U OBJIaJICHIE HABbIKAMU
JNeAYKTUBHBIX paccyxkaeHuid. IIpeoOpa3zoBaHne CHMBOJBHBIX (OPM CHOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CHOCOOHOCTEHN K MaTEMaTUHYECKOMY TBOPYECTRBY.

Conepxxanue (QyHKIIMOHAIBHO-TpaUUeCKO JIMHUM HAIlEJIEHO Ha TOJIyYeHHE
OOy4JaromMMHUCsT 3HaHUM O QYHKIMSIX KaK BaKHEHIIEH MaTeMaTHYECKOW MOJIeTu
JUTSl OTIMCAHUS W WCCIACAOBAHMS Pa3sHOOOPA3HBIX IMPOIECCOB U SBICHUW B MPUPOIE U
oOmecTBe. M3ydenne Marepuana CroCOOCTBYET Pa3BUTHIO y OOYYAIOIIUXCS YMEHHS
WCITOJIB30BATh PA3JIMYHbBIC BBIPA3UTEIIBHBIC CPEICTBA SI3bIKA MATEMATHKH — CIIOBECHBIC,
CUMBOJIMYECKHUE, TpaduuecKre, BHOCUT BKJIAJ B ((OPMUPOBAHUE MPEACTABICHUN O POJIH
MaTEMaTHUKH B Pa3BUTUU IIUBUIIU3AINH U KYJIbTYPHI.

CornacHo yueOHOMY IUTaHy B 7—9 Kjaccax M3ydaercs y4eOHbI Kypc «Anredpay,
KOTOpPBI BKJIIOYACT CJEAYIOIIME OCHOBHBIE pas3fenbl coiepkanusa: «Yucma wu
BEIYHCIICHUS», «ANreOpandecKkue BBIPAKCHHS», «YpaBHEHUS H HEPABEHCTBAY,
«DYyHKIHW.

OOmiee 4YKMCIO 4YacoB, PEKOMEHJOBAaHHBIX JUIsl HW3Y4YeHUs Yy4eOHOro Kypca
«Anrebpa», — 306 gacoB: B 7 kmacce — 102 gaca (3 vaca B Heneno), B 8 kimacce —
102 4gaca (3 yaca B Hezenio), B 9 kiacce — 102 yaca (3 yaca B He/Ien0).

COAEPXAHUE OBYYEHUA

7 KIIACC
Yucaa v BbIYUCICHUSA

Jpo6u 0OBIKHOBEHHBIE U ICCATUYHBIE, IIEPEX0]T OT OJHOM (HOopMBI 3amucu apodeit K
npyroi. IloHsTME palMOHANBHOIO YHCIA, 3alUCh, CPAaBHEHUE, YIOPSAOYUBAHUE
palMOHANIbHBIX Yuceld. Apudmernyeckue IEHCTBUS € PAMOHAIBHBIMU YHUCIAMHU.
Pemenue 3ama4 3 peasbHON MPAKTUKKA HA YaCTH, HAa IPOOH.

Crenenb C HaTypaJbHBIM TIIOKa3aTelieM: OIpejesieHue, MpeoOpa3oBaHUe
BBIpQKEHUI Ha OCHOBE OMpENENICHMs, 3amuch OoJblux yucena. [IporeHThl, 3amuch
MPOIICHTOB B BHJE ApoOM W JApoOW B BHUAE MPOIEHTOB. TpU OCHOBHBIC 3a/layd Ha
MPOIICHTHI, PEIICHUE 3a7]a4 U3 PeaTbHON MPAKTUKHU.

[IprMeHeHne MPU3HAKOB JEIMMOCTH, PA3JIOKEHUE HA MHOXHUTEIU HATypaJIbHBIX
quced.

PeanbHbIe 3aBUCUMOCTH, B TOM YHKCIIE IPsSIMasi © 0OpaTHAst IPOMOPITMOHAIEHOCTH.
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AnredOpanyeckue BbIPasKeHUsI

[lepeMeHHBIE, YUCIOBOE 3HAUYEHHUE BBIPAKEHHS C IepeMeHHOH. JlomycTumbie
3HaueHUusd nepeMeHHbIX. [IpefcTaBieHHe 3aBUCUMOCTH MEXKIY BEIUYMHAMHU B BHUJIC
dbopmynbl. Beruucnenuss no ¢opmynam. I[IpeoOpazoBanre OyKBEHHBIX BBIPAKEHUM,
TOXJIECTBEHHO paBHBbIC BBIPAKEHUS, MPaBUIia IPeoOpa3oBaHUusd CyMM U MPOU3BEACHHM,
IpaBuiia pacKpPbITUS CKOOOK U MPUBEICHUS MOJOOHBIX CIaracMbIX.

CBOIICTBA CTEMEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

Onnowiensl ¥ MHoOroujeHbl. CreneHb MHorowieHa. ClioeHUe, BBIUUTAHUE,
YMHOXEHUE MHOTOWJICHOB. DOPMYIJIBI COKPAIIEHHOTO YMHOKEHUS: KBaJpaT CyMMBbI U
KBaJpar paszHocTu. DopMyna pa3sHOCTH KBaJIpaToB. Pa3nokeHHe MHOrO4JIEHOB
Ha MHOKUTEJIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHUS, MpaBWia NpeoOdpa3oBaHUs ypaBHEHMS,
PABHOCHWJIBHOCTb YPAaBHEHUM.

JIuHeHOEe ypaBHEHUE C OJTHOU IIEPEMEHHON, YMCIIO KOPHEW JIMHEMHOIO YPaBHEHN,
penieHrne JIMHEWMHBIX ypaBHEHUH. (CoOCTaBlI€HME YPAaBHEHUM II0 YCJIOBHUIO 3aJayMu.
Pemienne TEKCTOBBIX 3a/1a4 € TIOMOIIBIO YPABHEHUM.

JIuneitHoe ypaBHEHHE C JIByMs NEepeMeHHbIMH U ero rpaduk. Cucrema IBYX
JMHENHBIX YpaBHEHUH € IByMs MepeMEeHHbIMU. PellleHne cucteM ypaBHEHH clocoOOM
ITOACTAaHOBKU. [ [puMepsI peneHnst TEKCTOBBIX 3a/1a4 ¢ TOMOLIBIO CUCTEM YPaBHEHHM.

DOyHKIUU

Koopaunara Touku Ha npsimoil. YncinoBbie TPOMEXYTKHU. PaccTosiHue MexX Iy AByMs
TOYKaMH KOOPJIUHATHOU MPSIMOM.

[IpssmoyronbHas cucrema koopauHatr, ocu OX u Oy. Abcimucca u opuHaTa TOYKA
Ha KoOpAWHATHOU TuiockocTu. [Ipumepsl rpadukoB, 3amanabix popmynamu. YrteHue
rpadukoB peanbHbIX 3aBucuMocTell. [lonarue Qynkiuu. ['paduk dynkuuu. CBoiicTBa
bynkuumii. Jlunentnas Gyukmnus, e€ rpaduk. I'paduk pynkiuu y = |x|. I'paduueckoe
pelIeHNE JTMHEUHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPABHEHUM.

8 KJIACC
Yucsia 1 BbIYUCTICHUSA

KBagpatselii kopeHs u3 yncina. [lonstue 00 upparmonanbHoM yucie. JleciTuunbie
npuOIMKEHUsT HUppalMOHANBHBIX unced. CBONCTBA apU(PMETHUECKUX KBaJApPAaTHBIX
KOpHEW M UX MPUMEHEHHUE K IPeoOpa30BaHUIO YMCIIOBBIX BBIPAKCHUN U BBIUMCICHHSIM.
JIeHCTBUTENBHBIC YHCIIA.

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

AJsiredpanyecKue BbIPaKEHUS
KBagpaTHbIil TpEXWIEH, Pa3JIOKEHHUE KBAAPATHOIO TPEXUIEHA HA MHOKHUTEIH.
Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoi npodu. CroxeHue,
BbIUWTAaHUE, YMHOXKEHHE, JIeJICHHE allreOpandeckux Ipooeil. ParmoHanbHblie BRIpaKeHUS
U UX nMpeoOpa3oBaHue.
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YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaJpaTHOrO ypaBHeHHs. Teopema
Buera. Pemienue ypaBHEHUH, CBOISINUXCS K JIMHEWHBIM M KBaapaTHbIM. [Ipocrenime
JTPOOHO-pallMOHATbHBIEC YPABHEHHUS.

['paduueckass uHTEprpeTanuss yYpaBHEHM C JBYMs TEPEMEHHBIMH M CHUCTEM
JIMHEWHBIX YPABHEHUH C ABYMS IEpEMEHHBIMHU. [ [puMephI penieHns CuCTeM HETMHEMHBIX
YPaBHEHUI C ABYMs IEPEMEHHBIMHU.

Pelienue TeKCTOBBIX 3aa4 aNredOpaniyeckium CriocoOoM.

HucnoBble HEpPABEHCTBA M HMX CBOMCTBA. HepaBeHCTBO C OJHOW MEPEMEHHOM.
PaBHOCMIBHOCTH HEpAaBEHCTB. JINHEITHBIE HEPABEHCTBA C OQHOM NepeMeHHONU. CHUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOU IIEPEMEHHOM.

DOyHKUMH

[Tonarue ¢pynkuun. OOIACTh ONpEAETICHUS U MHOXKECTBO 3HAYEHUM (PYHKIUU.
CriocoObl 3a1aHust (PYHKITHI.

I'padux dynkuun. Urenue coiictB Ppynkiuu no e€ rpaduky. [Ipumeps! rpadukos
GyHKINNA, OTpaXKaIOIIUX PEeATbHBIE MPOIECCHI.

OyHKIUU, OMUCHIBAIOLTUE MPSMYIO K 00paTHYIO MPOTOPIIMOHAIBHBIE 3aBUCUMOCTH,
ux rpaukn. Oynkuun y = X2,y = X3,y =Vx, y=|x|. I'padpuueckoe peiieHue ypaBHeHU
Y CHCTEM YpPaBHEHUH.

9 KUIACC
Yucaa v BbIYUCICHUSA

PanmonanpHpie 4uCa, WpPpalMOHATIBHBIE YHCIIA, KOHEYHbIE U OECKOHEUHbIE
JeCATUYHBIC TpoOu. MHOXKECTBO JEHCTBUTENBHBIX YUCEN, IEUCTBUTEIIbHBIE YHCIIa KaK
OECKOHEUHbIE JECATHYHbIE ApoOu. B3aMHO OJIHO3HAYHOE COOTBETCTBUE MEKITY
MHOKECTBOM JICMCTBUTEIIBHBIX YACEN U KOOPAUHATHOU MPSMOU.

CpaBHeHue JIEVICTBUTEIBHBIX qucel, apudMeTHIeCKue JEUCTBUSA
C JEWCTBUTEIILHBIMU YHCIIAMU.

Pasmepsl  O0OBEKTOB  OKpYXKAlOIIEro0  MHUpa, JJIUTEIBHOCTH  MPOIECCOB
B OKPY>KaloIllleM MHPE.

[TpubamxEHHOE 3HAYEHHWE BEJIUYMUHBI, TOYHOCTh NpuOMBKeHUs. OKpyTIeHHE
yucen. [Ipuknaka v olieHKa pe3yJbTaTOB BIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JluneniHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PelieHue ypaBHEHHI, CBOASIIMXCS K KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. I[Ipumepbl pemieHUs ypaBHEHUN TPETbEWM U UYETBEPTOMU
CTEIIEHEW Pa3JIOKEHUEM HAa MHOXKHUTEIIH.

Pemenne apoOHO-paliMOHANBHBIX ypaBHEHWH. PelneHue TEKCTOBBIX —3a7ad
anreOpanyeckuM METOIOM.

VYpaBHeHHe C JByMs TEpPEeMEHHBIMH M ero rpaduk. Pemenue cuctem aByX
JIMHEMHBIX YPABHEHUM C IBYMsI IEPEMEHHBIMU. Pelienue cucrteM AByX YpaBHEHUM, OHO
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U3 KOTOPBIX JHHEWHOE, a Jpyroe — BTOpOM cTemeHu. ['paduueckas mHTEprpeTanus
CHUCTEMBI YpaBHEHUH C JIByMs IEPEMEHHBIMU.

Perienrie TEKCTOBBIX 3aj1a4 aaredpandeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEHMHBIX HEPABEHCTB C OJIHOM TNEpEeMEHHOM. PelmieHne cucrem
JMHEWHBIX HEPABEHCTB C OJHOM nepeMeHHoM. KBanpaTHbeie HepaBeHCcTBA. ' paduueckas
MHTEPHPETALINS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs IEPEMECHHBIMU.

DOyHKIUU
KBanpatnunas ¢pynkuus, e€ rpadux u cBoiictba. [lapaboiia, KoopIMUHATHI BEPIITUHBI
napaboJIbl, 0Ch CAMMETPHH ITapadoJIbI.

I'papuxn ynkumit: y = £x, y= #&x+b, y = f, y=x3,y =% y=|x|
X
1 UX CBOMCTBA.

YucaoBble MOCIEI0BATEIbHOCTH U MIPOrPecCuu

[ToHdaTHE YKCIIOBOM  MOCHEAOBATEIBHOCTU. 3aJ]aHUE  MOCIIEIOBATEIIBHOCTH
peKyppeHTHOM hopmyioit u popmMyIioi N-ro YeHa.

Apudmernueckass U TeoMeTpuyeckas mporpeccur. DopMynbl N-T0  4iIeHA
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpecCuil, CyMMbI IEPBBIX N YJICHOB.

N3o0pakeHne wieHOB apu(MEeTUYECKON U T€OMETPUUECKON MPOrpecCHil TOUKaMu
Ha KOOpPJWHATHOM IUUIOCKOCTH. JIMHEHWHBIA M HSKCHOHEHIMAIbHBIA POCT. CIIOXKHBIE
MIPOLIEHTHI.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHBICE  pe3ynbTaThl  OCBOCHHMS ~ MNpOTPpaMMBI  y4eOHOro  Kypca
K KOHITy 00y4eHus B 7 Kjacce:

Yuciaa v BBIYUCICHUSA

BrInonHsTh, coueras yCTHbIE M TUCEMEHHBIE TPUEMBI, apuMeTHUEeCKUE ACHCTBUS
C pallMOHAJIbHBIMH YUCIAMHU.

Haxonuth 3Ha4eHUs1 YUCIOBBIX BBIPAKEHUM, MPUMEHSITh Pa3HOOOPa3HbIE CITOCOOBI
U PUEMBI BBIYUCIICHHS 3HAUCHUM APOOHBIX BBIPAKEHUH, CONEPKAIINX OOBIKHOBEHHBIC
U JECATUYHBIC JPOOH.

[Tepexoauts OT omHOW (HOPMBI 3aMMCH YUCET K JApPyrod (mpeodpa3oBHIBATH
JECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH
B OCCKOHEUYHYIO JICCSITHYHYIO IPOOB).

CpaBHUBATH U YIIOPSJOUYUBATH PAlMOHATIBHBIE YHCIIA.

OKpyIJIsITh YnCHa.

BpINONHATE NPUKMAKY M OLEHKY pPE3ysbTaTa BBIYMCICHUN, OLICHKY 3HA4YEHUHN
YUCJIOBBIX BBIpAXKCHUN. BBINOMHATH ACHCTBHS CO CTENEHSIMU C HaTypaJlbHBIMU
MOKA3aTENSIMH.

[IpuMeHsATh TPU3HAKA JIEIMMOCTH, PA3JIOKEHUE HA MHOXKUTEIU HATypalbHBIX
YUCEN.
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PemaTte mpakTHKO-OpUEHTUPOBAHHBIC 331a91, CBSI3aHHBIC C OTHOIIIEHUEM BEITUYMH,
MPOTMOPIIMOHAIEHOCTRIO  BETUYMH, TMPOICHTAMH, WHTEPIPETHPOBATh PE3yJIbTATHI
peIIeHus 3a/1a4d ¢ y4ETOM OrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX
0OBEKTOB.

AnredOpanyeckue BbIPasKeHUsI

Hcnonb3oBaTh anredpanvyeckyr0 TEPMUHOJIOTHIO UM CHUMBOJIMKY, MPUMEHSTH €&
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHalia.

Haxoaute 3HaueHuss OYKBEHHBIX BBIPQKECHUNW TMPH 3aJaHHBIX 3HAYCHHSIX
MIEPEMEHHBIX.

BrInonHAT npeoOpa3oBaHUs 1EJIOT0 BBIPAKEHHS B MHOIOYIEH MPUBENCHHUEM
MOI00HBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BBINONHAT YMHOXKEHHE OJHOWIEHA HA MHOTOYJIEH U MHOTOWIEHAa HA MHOT'OYJIEH,
OPUMEHATH (DOPMYJIbI KBaJpaTa CyMMbI M KBaJpara pa3HOCTH.

OcCylecTBIATh Pa3ioKEeHUE MHOTOWICHOB HA MHOKUTEIHN C TIOMOIIBIO BEIHECEHUS
32 CKOOKHM OOIIEro MHOXHWTENS, TPYNIHPOBKH CJIAraéMbIX, NPUMEHEHUS (OpMYI
COKpAILLIEHHOI'O YMHOKECHUS.

[IpuMeHsATh npeoOpa3oBaHUs MHOTOWIEHOB I PEUICHUS pPa3dudHbIX 3a/1a4
13 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON ITPAKTHKHU.

Hcronbs3oBaTh  CBOWCTBA  CTENIEHEM € HATYpPaJIbHBIMH  IIOKA3aTEISIMU
JUIsL IPpe00pa30BaHUS BBIPAKEHUI.

YpaBHeHMs U HEPABEHCTBA

Pewiars sinHeliHBIE ypaBHEHUS C OJHOM NIEPEMEHHOM, IIPUMEHSI IIPaBUila IIEpexo1a
OT MCXOJHOI'0 YPaBHEHHUS K PaBHOCWIBHOMY eMmy. [IpoBepsTs, SABISAETCA JIM YUCIO
KOpPHEM YpPaBHECHMUS.

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

[TonGupath mpuMepsl Hap Yncen, SIBISIOUIMXCS PelICHUEM JUHEHHOTO YpaBHEHHUS
C ABYMS [IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IJIOCKOCTH TpadUK JMHEHHOTO YpaBHEHUS C JIBYMS
NEPEMEHHBIMHU, MOJIB3YSACh TPaPUKOM, MPUBOIUTH TPUMEPDI PEILICHUS YPaBHEHUS.

Pemrars cucteMbl IByX JIMHENHBIX YPABHEHHUH C IBYMsI IEPEMEHHBIMU, B TOM YHCIIE
rpaduyecku.

CocTaBnsaTh U pemaTh JUHEWHOE YPABHEHUE WIIM CHCTEMY JIMHEMHBIX YPaBHEHUU
[0 YCJIOBHUIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBHM C KOHTEKCTOM 3aJadd
IIOJIy4YEHHBIN Pe3yJIbTAaT.

DyHKIUU

N3o0paxkath Ha KOOPAMHATHOM NPSMON TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, HWHTEPBaJbl, 3alUCHIBATH YHUCIOBBICE MPOMEKYTKHU
Ha anreOpanvyeckoMm si3bIKE.

OTtmeyaTh B KOOPAMHATHOM MJIOCKOCTH TOUYKH MO 3aJJaHHBIM KOOPIMHATAM, CTPOUTH
rpaduky muHEHHBIX GQyHKIMA. CTpouTh Tpaduk GyHKIUU y = |X|.

43



®denepanbHas pabodast nmporpamMma | Marematuka. 5-9 kimaccel (0a30BbIl YPOBEHb)

OnuceIBaTh ¢ MOMOIIBIO (PYHKIIMI W3BECTHBIE 3aBUCUMOCTU MEXY BEIMYMHAMHU:
CKOpPOCTb, BpEMs, PacCTOSHHUE, I[eHa, KOJIWYECTBO, CTOMMOCTh, MPOU3BOAUTEIHHOCTD,
BpeMsi, 00BEM pabOTHI.

HaxonuTs 3HaueHHe GYHKIMHU 110 3HAYEHHIO € apryMeHTa.

[lonnmars rpaduueckuii cmoco0 TMpeAcTaBleHUS W aHaidu3a UHGOpPMAaIUH,
U3BJICKaTh U MHTEPIPETHPOBATh MHPOPMALIKIO U3 TPadUKOB PEANbHBIX MPOLIECCOB U
3aBHCHUMOCTEH.

[IpenMeTHBIE pe3ybTaTBl OCBOCHUS TPOTPAMMBI Y4eOHOTO Kypca K KOHILY
oOydenwus B 8 Kiacce:

YucJia v BbIYHUCIEHUS

Hcnonb30BaTh HayalibHBIE MPEJICTABICHUS O MHOXKECTBE JACHCTBUTEIBHBIX YUCEI
JUIS CpPAaBHEHMS, OKPYTJICHMS W BBIYUCJICHUN, HM300pa)kaTh JICHUCTBUTEIbHBIC YHCTIA
TOYKaMH Ha KOOPJIUHATHOU HPSIMOM.

[IpumensaTy moOHATHE apU(PMETHYECKOTO  KBAJAPATHOTO KOPHS, HAaxXOJHUTh
KBaJpaTHbIC KOPHH, HCHOJb3yS TPH HEOOXOJAMMOCTH KaJbKYJISATOP, BBIOJHITH
npeoOpa3oBaHUs BRIPAKECHUM, COAEpKAIIMX KBaJpaTHbIE KOPHH, MUCIOJL3Yys CBOMCTBA
KOPHEW.

Ncnonb3oBaTh 3anucu OOJBIIUX U MAJIbIX YUCEN C TIOMOIIBLIO AECATUYHBIX ApoOei
u creneHei yucia 10.

AJre0OpanyecKkue BbIpaKeHHUA

[IpuMeHATh MOHATHE CTETIEHH C LIEJIBIM MTOKa3aTeNIeM, 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 BBIPAKCHUNM Uil PELUEHHs pa3IMyHbIX 3ajad
13 MaTEMAaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOU ITPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemare snMHENHBIE, KBaIpaTHBIE YpPAaBHEHUS W PALMOHAJIbHBIE YpPaBHEHUS,
CBOJAIIMECS K HUM, CUCTEMBI IBYX YPABHEHUMU C IBYMs [IEPEMEHHBIMH.

[IpoBoauTe MpPOCTENIINE UCCIIENOBAHNUS YPABHEHUM U CUCTEM YPaBHEHUH, B TOM
Yucjie ¢ TpUMEHEHHWEM Tpaduueckux TMpeAcTaBiIeHu (yCTaHaBIMBATh, HMEET JIU
YPAaBHEHUE WIM CUCTEMA YPABHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

[TepexoauTs OT clioBeCHOUM (hOpMYJIUPOBKH 3ajlaun K €€ anredOpanyeckor mMojaenu
C IOMOILIBIO COCTaBJICHUS YPABHEHHs WIM CUCTEMBl YPaBHEHUW, WHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4d MOJYyYECHHBIN pe3yJIbTar.

IIprMeHATh CBOWMCTBA YMCJIOBBIX HEPABEHCTB I CPAaBHEHUSA, OLIEHKH, PEIIaTh
JMHENHBIE HEPABEHCTBA C OJHOW MEPEMEHHON W WX CUCTEMBI, J1aBaTh TIpadUyuecKyro
WJUTFOCTPALAI0 MHOYKECTBA PEILICHU HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.
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DyHKUMH

[lonumath M UCHOJB30BaTh (PYHKIMOHAJIBHBIE MOHATHA M S3bIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUEHHUA), OMNPEACNATh 3HaueHHe QYHKIUU IO 3HAYCHUIO
apryMEHTa, OIIPEEIATh CBOMCTBA QYHKIUH 1O €€ rpauKy.

CtpouTs rpaduku 3JeMeHTapHBIX (HYHKIIUHN BHIA:

y=_,y=x%y=x3y= VX, y = |x|, onuceiBaTh CBOKCTBA YHCIIOBOM (DYHKITUH
X

1o e€ rpaduky.

[IpenMeTHBIE pe3ybTaTBl OCBOCHUS TPOTPAMMBI Y4EOHOTO Kypca K KOHILY
oOydenus B 9 Kiacce:

YucJa ¥ BbIYHCIEHUS

CpaBHMBATH U YIIOPSAI0YMBATH PAllMOHAIBHBIE U UPPAIIMOHAJIBHBIC YHCIA.

Brimonuare apudmernueckue AEUCTBUS C pAIlMOHATBHBIMU UHCIIAMH, COYETast
YCTHBIE W TIMCHbMEHHBIE MPHUEMBI, BBINOJHATH BBIYUCICHUS C HUPPALUOHAIBHBIMU
YHUCJIaMHU.

Haxonute 3HaueHUs CTENEHEW C LEIbIMU MOKA3aTEeIsIMA U KOPHEU, BBIUHUCISATH
3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyryiaTh  J€UCTBUTEIBHBIC 4YHUCJA, BBINOJHATH MPUKUIKY  pe3yJibTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHeHMS U HEPABEHCTBA

Pemars nuHelHBIE M KBaJpaTHBIE YPAaBHEHUS, YPABHEHUS, CBOJSIIMECA K HUM,
npocTeiire ApoOHO-pallMOHANIbHBIE YPaBHEHUS.

Pemars cucTeMpl IByX JTMHEHHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU U CUCTEMBI
JBYX YPaBHEHUH, B KOTOPBIX OJTHO YPaBHEHUE HE ABJISAETCS JIMHEUHBIM.

Pemarp TeKCTOBBIE 3a1auu alreOpandeckuM CIIOCOOOM € NOMOIIBK COCTaBIIEHMS
YPaBHEHMS WU CUCTEMBI JBYX YPABHEHUU C JBYMs [IEPEMEHHBIMU.

IIpoBoauTH MpOCTENUIINE UCCIECAOBAHNS YPABHEHUM M CHUCTEM YPAaBHEHHUH, B TOM
quciie ¢ NPUMEHEHHWEM TrpapuuecKuX MpeJCTaBIeHUN (yCTaHABIMBATb, HMEET JIU
ypaBHEHUE WM CUCTEMA YPaBHEHUI PEIICHHUS], €CTTU UMEET, TO CKOJIBKO, U MPOYEE).

PelaTe nuHelHbIE HEPABEHCTBA, KBAa/IpaTHbIE HEPABEHCTBA, N300paXKaTh pEIICHUE
HEPABEHCTB HA YMCJIOBOM NIPSIMOM, 3alIMCBIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Pemrare cucremsl JIMHEWHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPaBEHCTBO, M300paXkaTh PEILICHHWE CHUCTEMbl HEPABEHCTB HA YUCIOBOU
IIPSAMOM, 3aIIMCHIBATh PELIEHNE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLIEHUU PA3IUYHBIX 3a1a4.

DyHKUMH
PacrioznaBate  ¢GyHKIMM  M3y4YeHHBIX BHJIOB. [loka3piBaTh CXeMaTHUYECKU
pacrmoyio)KeHNEe Ha KOOPAMHATHOW IIOCKOCTH TpaduKoB (PYHKIMHA BUIA: Y = £X,

# _
y=#x+b, y=2, y=ax?+bx+c, y= x3, y= VX y = |x| B 3aBucumoctu
X
OT 3HaYeHU KO3(PPULUEHTOB, ONUCHIBATH CBOMCTBA (PYHKITHIA.
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Crpouth W u300pakaTb CXeMaTHUECKHM TpaduKd KBaJpaTUUHBIX (DyHKIUI,
OIMCHIBATh CBOMCTBA KBaAPATUYHBIX (DYHKIIHI MO WX rpaduKam.

Pacno3naBate KBagpaTHuHyi0 (QYHKIHIO TIO0 ¢GopMyse, MNPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peadbHON KU3HU, PU3UKU, TEOMETPHUH.

YucoBble MOCAET0BATEILHOCTH H MPOTrPecCHH

Pacro3naBath apuMETHUYECKYI0O U FCOMETPHUECKYIO MPOTPECCHH IPU Pa3HbBIX
crioco0ax 3ajaHusl.

BEINIOTHATE BEIYMCIICHUS C HCIIOIB30BaHHEM (OpMYJT N-TO YieHa apu(MeTHICCKOM
U T€OMETPUYECKOM MTPOrpeccuii, CYMMBbI IIEPBBIX N YWICHOB.

M300paxaTh 4iICHBI IIOCICI0BATEIBHOCTH TOUKAMH Ha KOOPAUHATHOM IJIOCKOCTH.

Pemate 3amaun, CBsI3aHHBIE C YKMCIOBBIMH ITOCIEI0BATEILHOCTIMU, B TOM YHCIIE
3aJIa4M U3 PeaTbHOM )KM3HU (C HCIIOJIb30BAaHHEM KaJIbKYJISATOPA, IU(POBBIX TEXHOJIOTHIA).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBanue paznena |KoaumdecTtBo OcHoBHOE OcHOBHBIE BUJIBI IEATEILHOCTH O0YYAIOIIUXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
Yucna v BBIYNCIICHHUS. 25 [lonsiTne CucreMaTu3supoBaTh U 000ramiaTh 3HAHUA
PanyoHaneHbIe yncaa paloHaNbHOIO YUCa. | 00 OOBIKHOBEHHBIX M JECITHUHBIX IPOOSIX.
Apudmernueckue CpaBHMBATH U YNOPSII0YMBATH IPO0H, TPe0oOPa30BHIBAS
JNENCTBUSA IpU HEOOXOJUMOCTHU AECSITUYHBIE APOOU B OOBIKHOBEHHBIE,

C pallMOHAILHBIMU
yucinamu. CpaBHEHHUE,
YIIOPSAI0YNBAHUE
PalMOHAIIBHBIX YHCEIL.
Crenenb

C HaTypaJIbHBIM
MIOKA3aTeJIEM.
Penienne 0CHOBHBIX
3a/1a4 Ha JIpooH,
MIPOLIEHTHI

W3 peAUTbHOU
MIPAKTUKH.

IIpu3Haku nenuMocTy,
Pa3JIOKEHHUS

Ha MHOUTEIN
HATYpaJIbHBIX YHUCET.

OOBIKHOBEHHBIC B JICCITUYHBIEC, B YACTHOCTU B OECKOHEUHYIO
JECATUYHYIO APOOb.

IIpuMeHATH pa3HOOOpa3HbIe CIIOCOOBI M IPUEMBI
BbIYUCJIEHHUS 3HAYEeHUI JPOOHBIX BHIPAKEHUI],
coJiepKalnx OOBIKHOBEHHBIE U IECATUYHBIE JPOOH:
3aMEHSATh IPU HEOOXOUMOCTH JIECATUYHYIO APOOh
OOBIKHOBEHHOW U OOBIKHOBEHHYIO JECATUYHOM, TPUBOIUTD
BbIpakeHue K hopme, HanboJiee ya00HOM I BBIYUCTICHUH,
npeoOpa3oBbIBATH IPOOHBIC BHIPAXKEHUS HA YMHOKEHUE U
JIETICHHUE IECATUYHBIX JPO0eH K JEHCTBUAM C IETBIMH
YHCIIaMHU.

IIpuBoAUTH YKCI0BbIE M OYKBEHHbIE PUMEPbI CTEIICHU
C HaTypaJbHBIM IMOKa3aTeIeM, OOBSICHSS 3HAUCHHUS
OCHOBaHMS CTEMEHU U MOKa3aTeNs CTENeH!, HAXOAUTh
3Ha4YeHUs cTerneHei puaa a" (a — mo00e parMoHaIbHOE
YUCJI0, N — HATYpaJIbHOE YHUCJIO).
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PeasibHbie
3aBucuMOcCTH. [ Ipsmas
1 oOpaTHas
MPONOPIUOHAIBHOCTH

ITonuMaTh CMBICI 3aIIUCH OOJIBIINX YHCEI C TOMOIIBIO
JECATUYHBIX JIpo0Oeit u creneHel yncia 10, npuMeHsaTh ux
B pEaJIbHBIX CUTYaIUsIX.

IIpuMeHATH TPU3HAKY JCIIMMOCTH, PA3JIOKEHHUS Ha
MHOHUTEN HATypPaJIbHBIX YUCE]I.

PemaTh 3a1a4u Ha 9aCTH, TIPOIICHTHI, POTIOPITHH,

Ha HaxOoXXJIeHUE ApoOu (TIPOIIEHTa) OT BEJIMUUHBI U
BEJIMYMHEI 0 €€ IpoOu (MPOIEHTY ), ApoOu (TIpoLIeHTA),
KOTOPBIA COCTABIIAET OJIHA BEJIMYMHA OT APYTOMH.
IIpuBoaUTH, pa30MpaTh, OLEHMBATH PA3INYHBIC PEIICHUS,
3aIIMCH PEIICHUN TEeKCTOBBIX 3a/1a4.

Pacno3HaBaTh ¥ 00bSICHSITh, OITUPASCh HA ONIPEACIICHUS,
IIPSIMO MPOTIOPITMOHAIBHBIE U 00OpPaTHO MPOTOPITHOHAIBHBIE
3aBUCHUMOCTH MEXIY BEIIMYMHAMU; MPUBOJAUTH MPUMeEPHI
ATUX 3aBUCUMOCTEH U3 PeaibHOTO MUpPa, U3 IPYTHUX YICOHBIX
IPEAMETOB.

Pemath NpakTUKO-OPUESHTHPOBAHHBIC 3a/1a9H Ha IPOOH,
MPOIICHTHI, IPSAMYIO M OOPAaTHYIO MPOTOPIIMOHAIBHOCTH,
IIPOIIOPITH

Anredpanueckue
BBIPAKCHUS

27

bykBenHbie
BBIPaKCHUS.
IIepemenHbIE.
Homnyctumsle
3HAYEHUS
[IEPEMEHHBIX.
DopMyIIbI.

OBJageThb aredpanyecKoi TEPMUHOIOTHEH U CUMBOJIMKOM,
NPUMEHSTH €€ B IIPOIIeCCe OCBOCHUS yueOHOTO MaTepHaa.
Haxoauth 3HaueHrss OYKBEHHBIX BBIPKEHUN TIPH 3a/IaHHBIX
3HAYEHUSAX OYKB; BBIMOJHATH BEIYUCICHUS IO (hOpMYJIaM.
BoInosHATH TpeoOpa3oBaHus 1EJIOT0 BhIPAKECHUS

B MHOTOYJICH MMPUBEICHUEM TI0IOOHBIX CIIaraeMbIX,
PaCKpBITHEM CKOOOK. BBINMOJIHATH YMHOXKEHHE OTHOUJICHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPAKECHUM,
PaCKpBITHE CKOOOK U
NIPUBEJICHHE

HOI[06HI>IX cJlaraCMbIX.

CBolicTBa CTCIICHU
C HAaTypaJIbHbIM
MOKa3aTeyIeM.
MHOro4JICHBI.
CnoxeHue,
BBIYMTAHUE,
YMHOKEHHE
MHOT'OYJICHOB.
dopmyibl
COKpAILIEHHOTO
YMHOKEHHS.
Paznoxxenue
MHOTOWJICHOB
Ha MHO>KUTEIN

Ha MHOT'OYJIEH U MHOI'OYJIEHA HA MHOTOUWICH, IPUMEHATh
(dopMyIibl KBaipaTa CyMMBI M KBaJipaTa pa3HOCTH.
OcyiecTBIATH Pa3I0KEHNE MHOTOYIEHOB HA MHOKUTEIN
yTEM BBIHECEHHUS 32 CKOOKU OOLIETO MHOXKHTEIS,
npUMeHEHUs (HOPMYITBI pa3HOCTH KBAJPaToB, PopMys
COKpAIEHHOIO YMHOYKEHHS.

IIpumensiTh NpeoOpa3oBaHNE MHOTOWICHOB ISl PELLICHUS
Pa3IMYHBIX 33]1a4 U3 MATEMATUKH, CMEKHBIX IIPEIMETOB,
U3 pEATBHOU MPAKTUKH.

3HAKOMHUTBCS C HCTOPHEH pa3BUTUS MaTEMATUKU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, ITpaBuia
npeoOpa3oBaHUs
YpaBHEHUS,
PaBHOCUIIBHOCTD
YPaBHCHUM.
JIunelinoe ypaBHEHUE

Pemare nuHeliHOE ypaBHEHUE C OJHOM IIEPEMEHHON,
NPUMEHAS MPaBWJIA [IEPEX01A OT UCXOJAHOTO YPaBHEHUS

K PaBHOCWJIBHOMY eMy Oosiee nipocToro Buaa. Ilposepsits,
ABJIAETCS I KOHKPETHOE YUCIIO KOPHEM YPaBHEHUS.
IMoadupaTs MpuMepsbI Nap YUCE, SIBISIOIUXCS PELIEHUEM
JIMHEWHOT'O YPAaBHEHUSA C ABYMs [IEPEMEHHBIMU.
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C OJTHOM IEPEMEHHOM,
PEIICHUE TUHEUHBIX
ypaBHEHUU. Peenue
3a/1a4 C MOMOUIBIO
YPaBHEHUH.
JInnenHoe ypaBHEeHuUE
C ABYMsl
IIEPEMEHHBIMU U €r0
rpaduk. Cucrema aByx
JIMHEWHBIX YPaBHEHUN
C ABYMsl

CTpouThb B KOOPAMHATHOM MJIOCKOCTH rpaduK JIMHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOJIb3YSACh IPAPUKOM,
NPUBOAUTH IPUMEPbI PEUICHNS YPABHEHUSL.

HaxoauTh pemieHue CUCTEMBI JBYX JIMHEWHBIX YPABHEHUMN
C ABYMsI IEPEMEHHBIMHU.

CocraBJisATh U pemiaTh YPABHCHUE WUJIA CUCTEMY
YPABHEHHUM I10 YCIIOBUIO 3aa41, UHTEPIIPETUPOBATH

B COOTBETCTBUHU C KOHTEKCTOM 33]1a41 MMOJYYEHHBIN
pe3yabTaT

MePEMEHHBIMU
Koopaunate! u rpaduku. 24 Koopannara Touku HN300paxaTh Ha KOOPIUHATHOW MPSIMOMN TOYKH,
OyHKIUU Ha IpAMOU. UHCIOBBIE | COOTBETCTBYIOLIME 3aJaHHBIM KOOPAUHATAM, JIYUYH, OTPE3KH,
MIPOMEXKYTKH. WHTEPBAJIbL; 3aMUCHIBATH UX HA aNre0OpandeckoM si3bIKe.

Paccrositnne mexay
JBYMSI TOUKaMH
KOOPJWHATHOU
MIPSIMOM.
IIpssmoyrosibHas
CUCTEMA KOOpIAUHAT
HAa IJIOCKOCTH.
[Tpumeps rpadukoB,
3aJJaHHBIX
bopmynamu.

OTMeuaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH TIO
3aJIaHHBIM KOOPAWHATAM; CTPOHUTH I'Pa(pUKH HECTOKHBIX
3aBUCUMOCTEH, 3a1aHHBIX ()OpMYyJIaMH, B TOM YHUCJIC

C MOMOIIBIO UGPOBBIX JAOOPATOPHUH.

I[IpumMeHsATh, U3y4YaTh MPEUMYIIECTBA,
HHTEPHPEeTHPOBATH Tpadrueckuii criocod npecTaBICHUS
Y aHaIM3a Pa3HOoO0pa3HOM KU3HEHHON HH(POPMAIIHH.
OcBauBaTthb MoHsATHE (PYHKITNH, OBJIA/ICBAThH
(GyHKIIMOHATFHOW TEPMUHOJIOTHEH.

Pacno3naBartsp nuHelHy0 QyHKIHIO Y = KX + Db,
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Urenue rpadukoB
peanbHbIX
3aBUCUMOCTEM.
[Tonsarue GhyHKIMH.
['paduk GpyHKIIUH.
CpoiicTBa QyHKIUH.
Jluneiinas QyHKIus.

ONMCHIBATH €€ CBOMCTBA B 3aBUCHUMOCTH OT 3HAYECHUHN

K03 durmeHToB K u b.

Ctpouth rpaduku JivHeitHON QyHKINYU, QyHKIMHA Y = | X |.
Hcnoan3oBath HU(POBLIE PeCYPChI I TIOCTPOCHUS
rpadukoB GYHKIMI U U3YyUEHUS UX CBOMCTB.

[IpuBOINTH IPUMEPHI IMHEWHBIX 3aBUCHMOCTEN B PEATIBHBIX
IIPOLIECCAX U SIBJICHUSAX

[TocTpoenue rpaduka
JUHENHON QYyHKIUY.
I'paduk GyHKIIMN
y =|x|
[ToBTOpeHue u 06001IeHNE 6 [ToBTOpEHME Bbi0upaTh, NPUMEHATH OLEHMBATH CIIOCO0OBI CPAaBHEHHUS
OCHOBHBIX IOHATUI YKCEeJl, BBIYUCICHUA, TPeoOpa30BaHUil BBIPAXKEHHUI,
U METOJIOB Kypca pElIeHUs] YPAaBHEHHIA.
7 xnacca, 00001IeH e OcymecTBJIATh CAMOKOHTPOJIb BBIMOJIHAEMBIX I€UCTBUI U
3HAHUHN CaMOMPOBEPKY pe3yJibTaTa BHIYMCICHHUM, TPeoOpa30BaHui,
ITOCTPOECHUM.
Pematp 3agqaum 13 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMA U1 pELICHUs 3a1a4 U3 IPYrux
MPEeIMETOB.
PemaTe TekcTOBBIC 321a4H, CDABHMBATh, BHIOMPATH
CIoCo0bI peIICHUS 3aa4n
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOT PAMME
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8 KJIACC
HanmenoBanue pasnena |KonnuecTso OcHoBHOE OcHOBHBIE BU/JIbI ACSTEIBHOCTH O0YYaIOMIUXCS
(TemnI) Kypca 4JacoB coJiepKaHue

Uucna 1 BBIYKCIICHHUS. 15 KBazgpaTHbIil KOpEHb DopMyJTHPOBATH ONpPeAeIeHHe KBAIPATHOIO KOPHS

KBaaparHbie KOpHH u3 yucna. [lonsarue U3 4yKciia, apu(pMETHIECKOro KBaJApaTHOTO KOPHSL.
00 HppalOHAIBHOM IIpumMeHsATH onepaiuio u3BJIEUECHNUS KBAPATHOIO KOPHS
yucie. JlecaTnunbie 13 YKCJIa, UCIOJIb3YS ITPU HEOOXOIMMOCTH KAJAbKYJIATOP.
IPUOITKEHUS OueHnBaTh KBaApaTHbIC KOPHU LIEJIBIMU YHCIIAMU U
UPpalMOHAIbHBIX JNECATUYHBIMH IPOOSIMH.
YHUCEel. CpaBHHMBATB M YNIOPSAA0YMBATH PAIMOHAIIBHBIE U
JleificTBUTENbHBIE UPpalMOHAIBHBIE YHCIIA, 3aIIMCAHHBIE C TOMOLIBIO
yucia. CpaBHEHUE KBaJpAaTHBIX KOPHEW.
NENCTBUTENIbHBIX HMccaenoBaTh ypaBHEHHE X2 = @, HAXOAUTH TOUHBIE U
YuCel. npubInKEHHBIE KopHU Tipu @ > 0.

YpaBHEHHE BUIA
X? = a.
CsoiicTBa
apudmeTrnuecKux

KBaJIPaTHBIX KOPHEW.

[IpeoGpazoBanue
YHCIIOBBIX
BBIPAKCHUI,
COJZIepKAIINX
KBaIpaTHbIC KOPHU

HccaenoBath cBOMCTBA KBAAPAaTHBIX KOPHEW, POBOS
YU CJIOBBIE SKCIIEPUMEHTHI C UCIOJIb30BAaHUEM KaJIbKYJISATOPA
(koMIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECCKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh X JIsl IPeoOpa3oBaHMs BEIPAKECHUI.
BoInoJHATH Npeodpa30BaHus BEIPAKEHUN, COJIEPHKALTUX
KBaJIpaTHbIC KOPHU. BhipaxkaTh nepeMeHHbIC

U3 TEOMETPUIECKUX U HU3UIECKUX (Hopmy.

BbI14ucJasTh 3HAYEHUA BBIPAKEHHM, COJICPIKAIIUX
KBaJIpaTHbIE KOPHU, UCTIOJIB3YSI IPU HEOOXOAUMOCTH
KaJbKYJISTOP.
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Hcnoan3oBarh B X0A€ pCIICHUA 3aaa4 9JICMCHTAPHBIC
IMpCaACTaBJICHUS, CBA3AHHBIC C HpI/I6JII/I}KéHHI>IMI/I 3HaAa4YCHUAMU
BCJIMYHH.

3HAKOMHUTBLCA C HCTOpHeﬁ Pa3BUTHUA MATCMATHKHU

Yucna 1 BBIYKCIICHHUS. CreneHb ¢ 1enbIM DopMyJIHPOBATH ONpeesIeHUe CTEIICHHU C LIEJIBIM
Crenens ¢ Heapm ITOKA3aTEIIEM. ITOKA3aTENEM.
[I0Ka3aTesIeM CranpaprtHas 3anuch IIpeacraBasiTh 3anMCh OOJIBIINX U MAJIBIX YHCEN
qyuca. B CTaHJapTHOM BujJe. CpaBHUBATB YKCIIa U BEJIMYUHBI,
Pa3mepsl 00bEKTOB 3alMCcaHHbIe ¢ UCIIONIb30BaHueM creneHu 10.
OKpPY>KaroIlEero Mupa Hcnoab30BaTh 3anMCh YKCEI B CTAHAAPTHOM BHJIE
(OT 2rIeMEeHTapHBIX JUTSI BBIPAXKEHUS pa3MEPOB 00BEKTOB, JIIUTEILHOCTH
YaCTHI] IIPOLIECCOB B OKPYKAIOIIEM MUPE.
J10 KOCMHYECKHUX DopMyJTHPOBATH, 3ANIMCHIBATH B CHMBOJINYECKOi (hopme
OOBEKTOB), Y WJUTIOCTPUPOBATH IPMMEPAMHU CBOKCTBA CTETIEHU
JUTUTEIBHOCTD C LIEJIBIM [MOKA3aTeJIEM.
IIPOLIECCOB IIpumMeHATH CBOMCTBA CTENEHU JJI TPeoOpa30BaHUS
B OKPY’KaIOIIEM MHMpE. | BBIPAXKEHUH, COJEPIKALIUX CTEIIEHU C LEJIbIM ITI0Ka3aTEIIEM.
CBoiicTBa cTeneHU BbInoJHATH AeHCTBUS C YHCIaMHU, 3allCAaHHBIMU
C LIEJIBIM [TOKA3aTENEM | B CTaHJAPTHOM BHJIC (YMHOXKEHHUE, JIeJIEHHEe, BO3BEACHUE
B CTEIICHb)
AnreOpanueckue KBangpatubii Pacno3HaBaTh KBaIpaTHBIN TPEXUWIEH, YCTAHABIUBATh
BbIpakeHUA. KBagpaTHbIi TPEXUJIEH. BO3MOKHOCTb €T0 PA3JIOKEHN HA MHOKHUTEIIH.
TPEXUJICH Paznoxxenue PackiaabiBaTh HA MHOKMTEJIN KBAIPATHBIN TPEXUIIEH
KBaJpPaTHOTO C HEOTPHULIATEIbHBIM JUCKPUMHUHAHTOM
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TpEXUJICHA
Ha MHOKHUTEIIN

Anrebpanueckue
BBIPAKCHUSI.
Anrebpanueckas Apoob

15

AnreOpanueckas
npo6b. Jlomyctumbie
3HAYCHUS
MIEPEMEHHBIX,
BXOJIAIINX

B aJire0OpandecKkue
BBIPAKCHUSI.
OCHOBHOE CBOMCTBO
asreOpanveckon
npobu. CokpailleHue
JpOOEH.

CnoxxeHue,
BBIYHUTAHNE,
YMHOKCHHE U JCIICHHAC
areOpandecKux
JIpOOeH.
IIpeobpaszoBanue
BBIPAXCHHUI,
COJIepIKaITuX
areOpandeckue
podu

3anuceIBaTh anrebpandeckue Beipakenus. Haxoaurtb
00JacThb OIpeeNeHNs PAllMOHAIBHOTO BBIPAXKEHHUS.
BbInoHATH YKCIIOBBIE IOJCTAHOBKH U BBIYMCJIATH
3HaYeHHUe JPoOU, B TOM YHUCIIE C TOMOUIbIO KaJIbKYJISATOpPA.
®opMyJIMpPOBaTh OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU U MPUMEHSATh €ro JJis1 IpeoOpa3oBaHus JpOoOeE.
BbInoaHATH AeiicTBUA ¢ anredpanyecKuMu ApoOsMH.
[IpumensaTh npeoOpa3oBaHUsl BRIPAKEHUN JJIs PEIICHUS
3aj1a4. BeipaxkaTh nepemMeHnHble U3 Gopmyd (GU3HUECKUX,
r€OMETPUYECKUX, ONMUCHIBAIOIINX OBITOBBIE CUTYAIIUH )
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YpaBHEHUS U HEPABEHCTBA. 15 KBanpaTtHoe Pacno3HaBaTh KBaJpaTHbIE YPABHCHUS.

KBazpaTHbie ypaBHEHUS ypaBHeHue. Henonnoe | 3amuchiBaTth (popMyJs1y KOpHEN KBAAPATHOIO YPABHEHUS;
KBaJpaTHOE pelaTh KBaJIpaTHbIe YPABHEHUS] — IIOJIHBIE U HETIOJHBIE.
ypaBHenue. opmyna IIpoBoauTh NMpocTeiue UCcJaeI0BAHUA KBaAPATHBIX
KOpPHEHN KBaJIPaTHOTO YPaBHECHUM.
ypaBHeHus. Teopema Pemiatb ypaBHEeHUs, CBOISIIMECS K KBaJIPATHBIM,
Buera. C TOMOIIIBIO MPEe0Opa30BaHUI U 3aMEHOUN IEPEMEHHOM.
Pelienue ypaBHeHuU, Hao0JropaTh 1 aHAIM3HUPOBATH CBSI3b MEXAY KOPHAMHU U
CBOASIINXCS Ko3(ppuIMeHTaMu KBaIpaTHOTO YPABHEHHUS.
K KBAJIPATHBIM. dopmyamupoBath Teopemy Buera, a Takxe 00paTHYIO -
[Ipocreiimme IpoOHO- | TEOpEMY, IPUMEHATH 3TU TEOPEMBI JIJIS PELLICHMSI
paloOHAJIbHbIE 3a/1ad.
YPaBHEHUS. Pemath TekCcTOBBIE 321a4H aNTeOpanyecKUM CIIOCOOOM:
Pemenne TeKCTOBBIX MEePEXOJIUTh OT CJIOBECHOUN (POPMYTUPOBKH YCIOBUS 3aa4U
3a/1a4 C MOMOUIBIO K aJireOpandecKkoi MOJENU IyTEM COCTABIICHUS YpaBHEHMS;
KBaJPAaTHBIX pelaTh COCTABICHHOE YPAaBHEHUE; NUHTEPIIPETUPOBATD
YpaBHEHUU pe3yJibTar.

3HAKOMMTBCS C HCTOPHEi pa3BUTHS alreOpsbl
YpaBHEHUS U HEPABEHCTBA. 13 JInnenHoe ypaBHeHUE Pacno3HaBaTh JIMHENHBIC YPABHEHUS C IByMs
Cucrembl ypaBHEHHI C AByMs IIEPEMEHHBIMHU.

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

Ctponth rpadviku TMHEWHBIX YPaBHEHUH, B TOM YHCTIC

HCI0JIb3YyS HU(PPOBBIE pecypcehl.

Pa3ziuuarth napasuienbHbIe U NEPECEKAIOIIUECS PSIMbIE
110 UX YPABHECHUSIM.

Pemath crucTemsbl IBYyX JIMHEWHBIX YPABHEHUH C IBYMS

MIEPEMEHHBIMU MTOJCTAHOBKOM U CI0KEHUEM.
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C AByMs
MIEPEMEHHBIMU.
[Ipumeps! pemeHus
CHCTEM HEJIMHEHMHBIX
YpaBHEHUM C ABYyMSI
MIEPEMEHHBIMU.
['padmueckas
WHTEpIpeTaLus
ypaBHEHHUS C IBYyMSI
MIEPEMEHHBIMU U
CHCTEM JIMHEHHBIX
YpaBHEHUM C IBYMs
MIEPEMEHHBIMU.
Pemenue TeKCTOBBIX
3aJ1a4 C IIOMOIILIO
CUCTEM YPaBHEHUI

Pemiath npocTenime CUCTEMBI, B KOTOPBIX OJHO

U3 YPABHEHUH HE SIBJIICTCS TUHEHHBIM.

IIpuBoauTh rpadpuYecKy0 HHTEPNPETALMIO PEUICHUS
YPaBHEHHS C IByMS IEPEMEHHBIMU U CUCTEM YPaBHEHHUI
C ABYMs IIEPEMEHHBIMU.

PemaTh TeKCTOBBIE 3aa4M aITreOpandeckKuM CriocoooM

YpaBHEHUS U HEPABEHCTBA.
HepasencrBa

12

Yucnossie
HEPABEHCTBA U UX
CBOMCTBA.
HepasenctBo ¢ ogHoOM
MIEPEMEHHOM.
JInHeuHbie
HEPaBEHCTBA C OJTHOM
MIEPEMEHHOU U UX
pemenue. CucteMsl
JIMHEWHBIX HEPABEHCTB

@®opMYyJUPOBATH CBOMCTBA YKCJIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATH UX HA KOOPJAWHATHOW MTPSAMOM, 10KA3bIBATH
anre0panvecku.

IIpyMeHATH CBOMCTBA HEPABEHCTB B XOJE PEILICHHUS 3a1a4.
PemiaTh TMHEHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHne HEPABEHCTBA HA YHUCIIOBOM MIPSMOM.
PemaThb cuCTEMBbI JIMHEHMHBIX HEPABEHCTB, U300paxaTh
pelLIeHNEe CUCTEMBI HEPABEHCTB HA YHUCJIOBOU IIPAMOU
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C OTHOW IEPEMEHHOU
U WX PEIICHUE.
N3o0paxenue
peLIeHNs JIMHENHOTO
HEpPABEHCTBA U UX
CUCTEM Ha YUCIIOBOU
MIPSMOU

QyHKIHNN.
OCHOBHBIE NOHATHUS

[TonsiTue pyHKUMN.
OO6acThb ornpeeeHus
¥ MHOXECTBO
3HaYEHUH QyHKINU.
CrniocoObl 3a1aHus
byHKUIUHA.

['padux pyHKUIMU.
CaoiicTBa QyHKIINH,
UX 0TOOpaxxeHue

Ha rpaduke

Hcnoan3oBarh QyHKIMOHATBHYIO TEPMUHOJIOTHIO H
CHUMBOJIHKY.

BoruucasaTs 3HaveHus QyHKIUH, 3a1aHHBIX HopMyTiaMu
(mpu HEOOXOAMMOCTHU UCIIONIB30BATh KAJIBKYJISATOD);
COCTABJISATH TA0JIUIbI 3HAYEHUI (QYHKINU.

Ctponth 110 TOUKaM rpagpukm GyHKIUN.

OnuceiBaTh CBOMCTBA (DYHKIIMM HA OCHOBE €€
rpauIecKoro NpeICTaBICHUS.

Hcnoan3oBath QyHKIIMOHATHHYIO TEPMUHOJIOTHIO H
CHMBOJIMKY.

HccaenoBathb npuMepsbl rpadKOB, OTPAKAIOIINX PeabHbIC
nporeccel U siieHus. Il puBoauTh MpUMeEpPBI ITPOLIECCOB U
SIBJICHUH C 3aJaHHBIMU CBOMCTBaAMHM.

Hcnonb30BaTh KOMIIBIOTEPHBIE POTPAMMbI

JUTSI TIOCTpOeHUs TpauKoB GYHKIIUN U U3yYESHUS UX CBOWCTB

QyHKINN.
UwucnoBbie QyHKIHH

YreHue v mocTpoeHue
rpadukoB QyHKIIHIA.
[Tpumepsr rpadukoB

Haxoauth ¢ nomomb10 rpapuka GyHKIIMA 3HAYCHUE OTHON
U3 pacCMaTpPUBAEMbIX BEJIMYMH I10 3HAYEHUIO IPYTOM.
B HecoXHBIX ciydasx BbIpaxkaTh (popMyJ10#i 3aBUCUMOCTD
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(GyHKUIMH, MEXAY BEITMYNHAMMU.
OTPaKAIOLLUX OnuchbIBaTh XapakTep U3MEHEHUS OJJHOW BEJIMYHUHBI
peanbHbIE MPOLECCHI. B 3aBUCHUMOCTH OT U3MEHEHUS APYTOi.
DyHKINH, Pacno3naBath BuabI n3ydaembix GyHknmid. [loka3biBaTh
OIHCHIBAIOIINE CXeMaTHYeCKH MOJI0KEHNE Ha KOOPAUHATHOM TIJIOCKOCTH
NPSIMYO M 00paTHYIO rpadukoB Qyukimii Buga:y = X4y = X3, y =vVx, y = |x|.
IPOIIOPIHOHAILHBIC HUcnonb3oBarh GyHKUMOHAIBHO-TPaUIecKue
3aBUCUMOCTH, UX NpeACTABJICHUS Ul PELICHUS U UCCIEA0BAaHNs YPABHEHUN U
rpadukm. CUCTEM ypaBHEHHMIA.
I'paduk GpyHKiuu IIpumeHsaTh HM(pPOBBIE pecypehl s TOCTPOCHUS
y = X% rpaduKoB QPyHKINH
OyHKIUU
y =xy=x,
y =vx,y = |xf;
rpaduyecKoe peuieHue
YPaBHEHUH U CUCTEM
YpPaBHEHUU

[ToBTOpEeHUE 1 0000IIEHHE [loBTOpEHME Bbi0MpaTh, NPUMEHATH, OLEHUBATH CIIOCO0bI CPABHEHUS

OCHOBHBIX ITOHATHU U
METOJIOB KypcoB 7 1 8
KJ1acCOB, 0000IIEHNE
3HAHUU

YHCEe, BEIUUCIEHUH, TPeoOpa30BaHMi BEIPAKCHUM, PEIICHUS
YpPaBHECHUM.

OcymecTBJIASATH CAMOKOHTPOJIb BHITIOJTHIEMBIX ICUCTBUM U
CaMOTIPOBEPKY Pe3yJIbTaTa BHIYUCIICHHM, TPE0oOpa30BaHUT,
IIOCTPOCHUM.

Pemathb 3a1a4u U3 peasibHOM KU3HHU, IPUMEHATH
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MaTeMaTUYECKHUE 3HAHUS JIJISl peLIEeHUs 3a1a4 U3 JPYyrux
MIPEIMETOB.

PemiaTh TeKCTOBBIE 321241, CDABHUBATH, BHIOMPATH
CIoco0bI pelICHUs 3aJa4ul

OBIIEE KOJIMYECTBO
YACOB 110 [TPOIPAMME

102
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9 KJIACC
HanmenoBanue paznena  |[KomuuecTBo OcHoBHOE OcCHOBHBIE BUJIBI JEATEIBHOCTH 00YHAIOIINUXCS
(TemnI) Kypca 4acoB coJiepKaHue

Uucna u BEIYUCIICHUS. 9 PanmonansHeie uncna, | Pa3BuBaTh MpeacTaBJIeHHUs O YHUCIIAX: OT MHOXKECTBA

JlelicTBUTENbHBIE YUCIA UPPALMOHAIILHBIE HaTypaJbHBIX YHCEN JO MHOKECTBA JECHCTBUTEIbHBIX YUCEN.
YKCIa, KOHEYHBIE U O3HAKOMHUTBCS C BO3MOXHOCTBIO IIPEICTABIICHUS
OECKOHEYHbIE JEHCTBUTENBHOIO YUCIIa KaK OECKOHEUYHOH 1eCATUYHON
JECATUYHBIE TPOOH. IpoOu, NPUMEHSTD JI€CITHYHbIE TPUOTMKEHUS
MHoxecTBO palMOHANBHBIX U HPPALMOHAIIBHBIX YHCET.
JEACTBUTEIIBHBIX HN300paxaTh 1€VCTBUTEIBHBIC YUCIIA TOUKAMHU
YHCEll, KOOPJAMHATHOM IIPSMOM.
NEICTBUTENIbHBIE 3anucbIBaTh, CPABHUBATH U YIIOPAI0YNBATH
yucia Kak JNEHCTBUTEIBHBIE YHCIIA.
OECKOHEUYHBIE BbInoJIHATH, cOueTast yCTHbIC U MUChbMEHHBIE TTPUEMBI,
JECSTUUHBIE TPOOH. apudmMeTnyecKkue 1eiCTBUS C PAIMOHAIBHBIMU YHUCIIAMU;
B3anmMHO 01HO3HAYHOE | HAXOAMTH 3HAUCHHUS CTEIICHEN C LIeJIbIMU MTOKA3aTeIIIMU U
COOTBETCTBHE MEXY KOPHEW; BBIYHCJIATH 3HAUCHUS YUCIIOBBIX BHIPAKEHUI.
MHOKECTBOM IousyuyuTs npeacTraBjieHHe O 3HAUUMOCTU
JEHCTBUTEITBLHBIX JNEUCTBUTEIBHBIX YHCEN B IPAKTUYECKOMN NeATEIbHOCTH
YUCENT U MHOXKECTBOM YeJIoBeKa.
TOYEK KOOPAUHATHOM AHAJIM3UPOBATH M J1€JIaTh BBIBOJAbI O TOYHOCTHU
PSIMOIA. IPUOINKEHUS TEUCTBUTEIIBHOTO YHUCIIA TIPU PEIICHUN
CpaBHeHue 3ajauy.
JIEUCTBUTENBHBIX unice, | OKpYyrasiTh JeHCTBUTEIBHBIC YUCIIA, BHIMOJHSATD
apudmMeTnuecKkre NPUKUIKY PE3YJIbTATA BBIYUCIECHUN, OLEHKY 3HaYCHU
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JICUCTBUS

C ICMCTBUTEIbHBIMU
YHUCJIaMHU.
[TpubmxEénHOE
3HAYEHHE BEJIMYMHBI,
TOYHOCTh
MPUOJIMKEHUS.
OxpyriieHue yuce.
[Ipukuaka u orieHKa

YHCJIOBBIX BBIPAXKECHUH.
3HAKOMHUTBCS C HCTOPHE pa3BUTUS MAaTEMATHKU

pE3yIbTaTOB
BBIYMCIICHUN
YpaBHEHUS U HEPABEHCTBA. 14 JIuneiinoe ypaBHeHue. | OcBauBaTh, 3alIOMUHATH U IPUMEHSATH rpauyeckune
YpaBHEHUS C OTHOU Pemenue ypaBHeHuni, METOAbI IIPU PELICHUN YPAaBHEHUI, HEPABEHCTB U UX
[IEPEMEHHOU CBOAIIMXCA CUCTEM.
K JIMHCWHBIM. Pacno3HnaBaTh 1ienbie U IpoOHBIC YPaBHCHHS.
KBanparnoe PemiaTs JiMHeHHbIE M KBAJAPaTHbIC YPABHECHUS,
ypaBHeHue. Pemienue ypaBHEHUs, CBOJSLIMECS K HUM, TPOCTEHIINE APOOHO-
YpaBHECHUH, palHOHAJIBHBIE YPABHEHHS.
CBOIAIIMXCSA IIpeanararb BO3MOXKHbIE CIIOCOOBI pEIIEHUS! TEKCTOBBIX
K KBaJpaTHBIM. 3a1a4, 00CyK1aTh UX U PelIaTh TEKCTOBBIE 33/1a4u
bukBangpaTtHbie Pa3HBIMHU CITOCOOAMHU.
YPaBHEHMUSL. 3HAKOMHMTBHCS C UCTOPHUEI PAa3BUTHUS MATEMATUKU
[Ipumeps! perieHus

YPaBHEHUN TPETbEU
Y 4YETBEPTOU CTENIEHEN
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pasoKeHUEM

Ha MHOKHTEIIH.
Pemenue qpoGHoO-
paIMOHaILHBIX
YPaBHEHUM.

Penrenune TekCTOBBIX
3a/1a4 aire0panyecKum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHHI

14

YpaBHEHUE ¢ ABYMS
IIEPEMEHHBIMU U €0
rpaduk.

Cucrema nByx
JIMHEWHBIX YPaBHEHUM
C AByMs
IIEPEMEHHBIMU U €€
peumenue. Pemenue
CUCTEM JIBYX
YPaBHEHUM, OJTHO

13 KOTOPBIX JUHEWHOE,
a Ipyroe — BTOpou
CTEIICHHU.
['paduueckas
UHTEPIIPETALHS
CHUCTEMBI YPAaBHEHU

C ABYMs IEPEMEHHBIMHU.
Pemenune TekcToBBIX

OcBauBath U NPUMEHATH NMPUEMBI PEIICHUS CUCTEMBI
JIBYX JIMHEHHBIX YPAaBHEHUH C ABYMS MEPEMEHHBIMU U
CHUCTEMBI ABYX YPAaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE
SABJISIETCS JIMHEWHBIM.

Hcnoan3oBarh GyHKIIMOHATBHO-TPAPUIECKHE
IPEICTaBIICHUS I pellleHUs M MCCIeJOBAHUS YPABHEHUI
Y CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, peliaTh UX
anre0OpandeckuM Croco0oM: NMepexoauTh OT CIIOBECHOU
bopMYJIMPOBKH YCIIOBUS 3a1a4M K aIreOpandeckoi MoJienu
MyTEM COCTABJICHHS] CUCTEMbI YPABHEHUI; pelaTh
COCTABJICHHYIO CHCTEMY YPaBHEHUIl; HHTEPIPETHPOBATH
pe3yJbTar.

3HAKOMMTBHCS C MCTOPHUEH PA3BUTHUS MAaTEMATUKU
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3a/1a4 aire0panyecKum
crocooom

YpaBHEHNU U HEPABEHCTBA. 16 Yucnossle Yurarth, 3alIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
HepaseHcTBa HEPABEHCTBA U UX HEPABEHCTBA; UCIOJIb30BATh CHMBOJIMKY U TEPMUHOJIOTHIO.
CBOICTBA. BbINoJHATH IPe00pa30BaHNs HEPABEHCTB, HCI0JIb30BaTh
JIuneiinbie JU1s1 TpeoOpa3oBaHus CBOMCTBA YHUCTIOBBIX HEPABEHCTB.
HEPaBEHCTBA PacnozHaBaTh JTUHEHHBIC U KBApaTHbIC HEPABEHCTBA.
C OHOU ITEPEMEHHOU Pemiarb 1uHENHHbIE HEPABEHCTBA, CUCTEMBI JIMHEWHBIX
U VX PELICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
CucTeMbl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIAATh
HEPABEHCTB C OJJHON IIOJIyYECHHBIE PEIICHUS.
IIEPEMEHHOU U UX H300pakaTh penieHre HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pelIeHuE. Ha YHCJIOBOU MPSMOM, 3aNIUCHIBATH PEIIECHUE C IIOMOIIBIO
KBagparnsie CHUMBOJIOB.
HEPABEHCTBA U UX Pemarhb KBaJpaTHbIC HEPABEHCTBA, UCIIOJIb3Ys
peuieHue. rpaduyeckue npeacTaBICHuUS.
I'paduueckas OcBauBathb 1 NPUMEHATH HEPABEHCTBA ITPU PEILICHUU
MHTEPIPETALINS Pa3IMYHBIX 33]1a4, B TOM YHUCJIE TPAKTHKO-
HEPABEHCTB U CUCTEM OPHUEHTUPOBAHHBIX
HEPABEHCTB C JBYMS
IIEPEMEHHBIMU
OyHKINN 16 KBagparnunas Pacno3naBaTh BUIbI U3y4aeMbIX (DYHKIIMIA;

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

WJIIOCTPUPOBATH CXEMATUYECKHU, 00bSICHATH
pacmnoJioKeHne Ha KOOPAMHATHON TUIOCKOCTH rpaduKoOB

¢yukuumid Buma: y = kx,y = kx + b,y = k_,y = X2,
X
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CUMMETpPHUU NapaboJIbl.

I'paduku pyHKIMIA:
y = Kkx
y = kx + b,

_k
y =,

X

y =%,
y =X,
y =V,
y = |x|

y = X3,y =+/x, Y = |x| B 3aBHCUMOCTH OT 3HAUCHHiT
K03((PHUIMEHTOB; ONMUCHIBATh X CBOWCTBA.
Pacno3naBaTth KBaipaTUIHYIO (PYHKITHIO IO hOopMyIIe.
IIpuBoAUTHL MPUMeEPBI KBaAPATUYHBIX 3aBUCUMOCTEM
U3 peaTbHON KU3HH, (PU3UKH, TEOMETPHUH.

BoIsaBISAITH 11 0000111aTH 0COOCHHOCTH Ipadrka
KBaJIpaTUYHOU PYHKIIMHU Y = ax? + bx + c.

CTpouTh M N300pakaTh cXeMaTHYeCKHU rpapuKu
KBaIpaTUYHBIX (PYHKITUH, 3a1aHHBIX (hOpMyJIaMU BUa
y = axt,y=ax’ +q,y = ax + p?y =ax’ + bx + c.
AHAJIM3UPOBATH U MIPUMEHSATH CBOMCTBA N3YUYEHHBIX
GYHKIHN 1S KX TTIOCTPOSHUS, B TOM YHCJIE C TIOMOIIBIO

IU(POBBIX PECYPCOB

YucioBkie
IOCJIEJIOBATEILHOCTH

15

[TonsiTre yncnoBoit
MOCJIEIOBATEILHOCTH.
3ananue
NOCIIEA0BATENBHOCTH
PEKYpPPEHTHOU
dbopmyoi u
dbopmyI0ii N-TO YieHa.
Apubdmernueckas u
reoMeTpuyecKas
IPOrPECCUM.
@opmyJIbl N-T0 YieHa
apudMeTHYECKON U
FEOMETPUYECKOU

OcBauBaTh U NPUMEHATH WHCKCHBIC 0003HAYCHUS,
CTPOMTH PeuyeBble BLICKA3bIBAHUS C UCIIOJIB30BaHUEM
TEPMHUHOJIOTHH, CBSI3aHHOU C MIOHATHEM
MOCJIEI0BATEILHOCTH.

AHaau3zupoBath GopMyIry N-ro 4ieHa
TIOCJICIOBATEIFHOCTH WITH PEKYPPEHTHYIO (hOpMyITy

U BBIYHCJISATH WICHBI ITOCIICIOBATEILHOCTEH, 38 TaHHBIX
3TUMU (HOPMYJIaMHU.

YcraHaBJIMBaTh 3aKOHOMEPHOCTDH B TIOCTPOCHUHT
TIOCJICIOBATEILHOCTH, €CJIA BBIMTMCAHBI TICPBBIC HECKOJIBKO
€€ YJICHOB.

Pacno3HaBaTh apuMETHICCKYIO K TEOMETPHUICCKYIO
IIPOTPECCHH NP PA3HBIX CITOCO0AX 3aaHUsI.
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MPOTPECCUM, CYMMBI
MEPBBIX N YJICHOB.
N300pakeHue 4ieHoB
apupMeTHIeCcKoi 1
TEOMETPUUYECKOU
MPOrPECCUN TOUKAMHU
Ha KOOPANMHATHOMN
TJTOCKOCTH.
JIuHeHbIN 1
AKCIOHEHIIUAJIbHBIN
pOCT.

CI10%HBIE POLEHTHI

Pemartp 3371auu ¢ UCNONb30BaHUEM (POPMYII N-TO YieHa
apu(pMeTUYECKON U FeOMETPUUECKOM ITPOrpecCuil, CyMMbl
HEPBBIX N YJIEHOB.

N300paxaTh wieHbl 1OCIEA0BATEILHOCTH TOUKAMHU

Ha KOOPJIAMHATHOW MJIOCKOCTH.

PaccmaTpuBaTh NpuMepbI NPOLECCOB U SIBJICHUI

U3 peaNbHON KU3HU, HIUTIOCTPUPYIOIINE U3MEHEHUE

B apU(PMETHUUECKOU MPOTrPECCUH, B TEOMETPHUUECKON
IPOrpeccuu; N300paxaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecku.

PemaTp 3aga4um, CBSI3aHHbBIE C YHCIOBBIMU
NIOCJIEOBATEIBHOCTSMH, B TOM YHMCJIE 3a/1a4U U3 PEaIbHOU
KU3HH C UCTIOJIB30BaHUEM LU(PPOBBIX TEXHOJIOTHIA
(9TIEKTPOHHBIX TAOJMII, TPAPUIECKOTO KATBKYJISITOPA U T.11.).
PemaTp 331a4u Ha CIOKHBIE MPOLEHTHI, B TOM YHUCIIE
3a/1a4y U3 peaNbHOU MPAKTUKH (C UCIIOIb30BaHUEM
KaJIbKYJIATOPA).

3HAKOMMTBHCS C MCTOPHUEH PA3BUTHUS MAaTEMATUKU

[ToBTOpEHUE, 0000IICHHE,
CUCTEMATH3alig 3HAHUMI

18

Yucaau
BbIYMCJIEHHS (3aITUCh,
CpaBHEHUE, IEUCTBUS
C JICICTBUTEILHBIMU
YUCJIaMH, YUCIIOBas
npsiMasi; IPOLICHTHI,
OTHOILLIECHUS,
IPOMNOPIIUY;

OnepupoBaTh NOHATHAMM: MHOXXECTBO, ITOJIMHOKECTBO,
orepaluy HajJ MHOXKECTBaMU; HCIMOJIb30BaTh rpaduyeckoe
IPEICTABIIEHNE MHOXKECTB JJIS ONTMCAHUS PEAIBHBIX
IPOLIECCOB U SIBJICHUM, IPY PELIEHUH 3a]a4 U3 APYTHUX
y4eOHBIX MPEAMETOB.

AKTYaJIU3UPOBATH TEPMUHOJIOTHIO U OCHOBHbIE
AeHCTBHSA, CBSI3AHHbIE C YMCJIAMU: HATYpajIbHOE YHCIIO,
IPOCTOE U COCTABHOE YHCIIA, AEIUMOCTh HATypaJbHbIX
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OKpYTJIEHHUE,
MpUOIMKEHHE,
OLICHKA; pEILLICHUE
TEKCTOBBIX 3a7a4

qyuce, MPU3HaKM JISTUMOCTH, 11€710€ YUCII0, MOAYJIb YHCIIa,
OOBIKHOBEHHAsI M IECATUYHAS JPOOU, CTaHIapTHBIN BU/T
yucia, apupMEeTUUIECKUN KBaJIpaTHBIN KOPEHb.
BbINOJIHATH AeiicTBUS, CPABHUBATH U YIIOPSII0YNBATH

apuPpMETHIECKUM YucIia, NPeACTaBIATh YACIa HA KOOPIUHATHOM MPSMOH,
crocoOom) OKPYTJIATH YHUCJIA, BHIMOJHATH NPUKUIKY U OLEHKY
pe3yJibTaTa BEIYMCICHUI.
PemaTh TekcToBbIE 3a4a4M apU(PMETUUECKUM CIIOCOOOM.
Pemath npakTuyeckue 3a1a4m, COIepKallre IPOLEHTHI,
JI0JIM, YaCTH, BBIPAXKAFOIINE 3aBUCUMOCTHU: CKOPOCTH —
BpEMsI — PACCTOSIHUE, [IeHA — KOJIMYECTBO — CTOUMOCT,
00BEM paboThl — BpeMsl — MIPOU3BOIUTENIBHOCTD TPY/Ia.
Pa30upartsb peanbHbIC )KU3HCHHBIE CUTYAIIHH,
(popMyIHPOBATH UX HA S3BIKE MATEMATHUKH,
HAXOJAUTH PEIICHUE, IPUMEHSISI MaTeMaTUYECKUH anmapar,
HHTEPIPETHPOBATH PE3YJIbTaT
AJsiredOpanyeckue OnepupoBathb NOHATUSIMH: CTEIICHb C 1IEJIBIM
BbIPA:KEHUsI nokasarelyieM, apu(pMeTHUEeCKUil KBaJAPaTHBIN KOPEHD,
(mpeoOpa3oBaHUe MHOTOWIEH, ajnre0pandeckas Jpo0b, TOKICCTBO.
anreOpanyecKux BbINOJIHATH OCHOBHBIE 1€ CTBUSA: BHITIOIHATH PACUETHI
BBIPAKECHUM, o ¢popMyam, npeoOpa3oBbIBATH LIETbIE, JPOOHO-
JOTTY CTUMBIE palMOHAJIbHBIC BHIPAKEHUS U BBIPAKECHUS C KOPHSIMH,
3HAYEHU) peanr30BbIBaTh Pa3I0KEHUE MHOTOWICHA HA MHOKUTENH,

B TOM YHCJIE C UCTIOJB30BaHHEM (OPMYIT PA3HOCTH
KBAJPaTOB U KBAJIpaTa CYMMBI U pa3HOCTH; HaXOIUTh
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JIOTTYCTUMBIE 3HAYCHUS TIEPEMEHHBIX TSI TPOOHO-
palMOHANBHBIX BEIPAKEHUM, KOPHEH.

MogaeanpoBaTh C TOMOIIBIO POPMYIT peabHbIe POIECCHI
U SIBJICHHSI

DOyHKIHUA
(mocTpoeHue,
CBOMCTBA U3yUEHHBIX
yHKImii;
rpaduueckoe perieHue
YPaBHEHUN U UX
CUCTEM)

OnepupoBath NOHATUAMU: QyHKIMS, rpaduK QyHKIINUH,
HYJIM QYHKIUU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
IPOMEKYTKU BO3pacTaHusl, yObIBaHUsI, HAUOOJIbIIIEE U
HauMEHbIIIee 3HaUYCHUS (PYHKIIUU.

AHAJIM3MPOBATH, CPABHUBATH, 00CYKIaTh CBOMCTBA
byHKUIUNA, CTPOUTH UX TpaduKH.

OnepupoBaTh NOHATUSIMHU: TIPSIMAsi TPOMOPIIUOHATILHOCTD,
oOpaTHas MPONOPLUOHAIBHOCTh, TUHEHHAS PYHKIUSA,
KBaJpaTuyHas QyHKIus, napadosa, runepooJa.
HUcnoab3oBath rpagyKu U1l ONPEAECTICHNS CBOMCTB,
IIPOLIECCOB U 3aBUCUMOCTEH, JIJIsl pEILIEHUs 3a]1a4 U3 APYTUX
y4€OHBIX TTPEIMETOB U PEaTbHOM KU3HU; MOAETUPOBATH

C MOMOIIbIO TPa(UKOB peabHbIE MPOLIECCHI U SBJICHUSI.
Bripaxkats popmysiaMu 3aBUCHMOCTH MEXAY BEIIMUYNHAMU

OBLIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

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

INOACHUTEJIBHASA 3AIIMCKA

['eoMeTpus Kak OJIMH U3 OCHOBHBIX Pa3JEJIOB IIKOJbHOM MATEMATUKH, UMEIOIINN
CBOEH 11eTbI0 00ECIeYnuTh M3yUYEeHHUE CBOMCTB U pa3MepoB (UTyp, MX OTHOIICHUHA U
B3aMMHOE PAaCIIOJIOKEHHE, OIMPACTCS Ha JIOTUYECKYIO, JOKAa3aTENbHYIO JHHUIO.
[leHHOCTh, UW3y4YeHUSI TEOMETPUM HAa YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
3aKJII0YaeTcss B TOM, YTO OOYYalolMWCA YYUTCS MPOBOJIUTH JOKa3aTelIbHbIE
paccyXIeHus, CTPOUTHh JIOTUYECKHE YMO3AKIIOYEHUS, [JOKA3bIBaThb HCTUHHBIE
YTBEPXKJEHUSI W CTPOUTH KOHTPHPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKIACHUS
«OT TPOTUBHOTO», OTJIMYATH CBOMCTBA OT MPHU3HAKOB, (POPMYITUPOBATH OOpaTHBIC
YTBEPKICHHUS.

BTopoli LIEHHOCTBIO HM3Yy4YEHUSI TE€OMETPUM SBISETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PENIEHUM KaK MaTeMaTH4YECKHX, TaK M NPAKTHUYECKUX 3a/]ady,
BCTPEYAIONIUXCS B peanbHOM *)u3HU. OOydaromuiicss MTOJDKEH HAYyYUTHCS ONMPEeTUTh
reOMETPUYECKYI0 (PUrypy, omucarb CIOBaMU JaHHBIM 4YEPTEX WU PUCYHOK, HAWUTH
IJIOMIAh 3€MENBHOTO y4YacTKa, PacCuuTaTh HEOOXOIMMYIO JJIMHY ONTOBOJOKOHHOTO
kabenst unu TpedyeMble pa3Mephbl rapaxka JJjisi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIHUTENIbHAS JIMHUS B W3y4eHUU reoMetrpuu. llpm pemenun 3amad
MPAKTUYECKOI0 XapakTepa OOyYarolUiCs YYUTCS CTPOUTh MaTEeMaTHUUYECKUE MOJCIIH
peabHbIX )KU3HEHHBIX CUTYallui, IPOBOJIUTH BHIUUCIICHHUS U OLICHUBATh aJICKBATHOCTh
MOJIY4YE€HHOT0 pe3yJibTaTa.

Kpaithe BaxxHO mOMYEPKUBATL CBSI3U TEOMETPUUM C JPYTMMHU  y4eOHBIMU
npeaMeTaMy, MOTUBHPOBATh KMCIOJIB30BaTh OMNpPEACTICHUS TeOMETpUuecKux ¢Guryp u
MOHSATUM, JEMOHCTPUPOBATh MPUMEHEHUE MOJYYEHHBIX YMEHUM B (DU3UKE U TEXHUKE.
Ot cBA3uW Haubosee SPpKO BUAHBI B Temax «BekTops», «TpuroHomerpudeckue
COOTHOILIIEHUs», «MeTtoa koopauHat» u «Teopema ITudaropay.

VYuebnbiit kypc «l'eomMeTpus» BKIIOYAET CICAYIONIME OCHOBHBIC pa3eiibl
conepxkanusi: «['eoMerpuueckue PUrypsl 1 ©X CBOMCTBaAY, «M3MepeHne reoMeTpuIecKux
BEJIIMUUH», «JleKapTOBBl KOOpIMHATBI Ha IUIOCKOCTW», «BeKTopb», «J/IBuxkeHus
miockocTy, «I[IpeodbpazoBanus mog00us».

OOmiee 4YMCIO YacOB, PEKOMEHJOBAaHHBIX I M3ydyeHUs ydyeOHOro Kypca
«['eomerpusi», — 204 4vaca: B 7 kinacce — 68 yacoB (2 vaca B Henenmo), B 8 kimacce —
68 yacoB (2 Jaca B HefieNn0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).
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COAEPXAHUE OBYYEHUA
7 KIIACC

HavansHble noHATHA reoMeTpun. Touka, mpsMasi, OTpe30K, JIyd. YToi. Buasl yrios.
BeprukanbHble M CMEXHbIE YIUbl. buccektpuca yrna. JlomaHas, MHOTOYTOJBHUK.
[TapajuieIpHOCTD U MEPIEHAUKYIISPHOCTD MPSMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOWCTBAa OCEBOM cuMMmeTpuu. [Ipumepsl
CUMMETPHH B OKPYKAIOILIEM MHPE.

OCHOBHBIE TOCTPOEHHUS C MOMOLIBIO HUUPKYJIS U JHHEWKU. TpeyroasHuk. Beicora,
MeanaHa, OMCCEKTpUCa, UX CBOMCTBA.

PaBHOOEIpeHHBIN U pABHOCTOPOHHUH TPEyroabHUKU. HepaBeHCTBO TpeyroiabHUKA.

CBolicTBa M TIpHU3HAKU PaBHOOEAPEHHOrO TpeyrojpHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiICTBa W TPU3HAKHM MApaJUIENbHBIX NOpsMbIX. CyMMa yIJIOB TpPEYIrOJIbHHKA.
BHentnue yriasl TpeyrojibHHUKA.

[IpsamoyronbHblii  TpeyroJpHHK.  CBOMCTBO  MEOMAHbBl  IPSAMOYTOJIBHOIO
TPEYTOJbHUKA, MPOBEAEHHOW K rumnoreHyse. IIpu3Haku paBeHCTBAa NIPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB. [IpSAMOYTOJIbHBINA TPEYTOJIBHUK C yTiIoM B 30°.

HepaBeHncTBa B reoMeTpuH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 0OoJIbIIEM yTIie U OOJIbIIeN CTOPOHE TpeyroyibHuKa. [lepnenukysip
Y HaKJIOHHAs.

I'eomeTpuyeckoe mecTo To4YeK. buccekTpuca yria u CepeIuHHbINA NEPIEHIUKYIIAP
K OTpPEe3Ky KaK F€OMETPUYECKUE MECTA TOUYEK.

OKpy»XKHOCTb M KpYyT, XOpJla U JUaMETp, UX CBOMCTBA. B3anMHOE pacmoioxkeHne
OKpPYXHOCTHM M npsMoi. KacarenpHas M ceKymas K OKpPYXHOCTH. OKpy»XKHOCTb,
BIIMCaHHAasA B yroJy. BrimcanHas u onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYetpipéxyronpauku. [lapammenorpaMm, €ro mpu3Haku M cBoicTBa. YacTHbie
Clly4yau napajijieiorpaMMoB (IPSIMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA.
Tpaneuusi, paBHOOOKas Tpaneuus, €€ CBOKWCTBA U npu3Haku. [IpsimoyrosibHas Tpaneuus.

Meton yaBoenust meauansl. LlenTpanbHas cummetpus. Teopema @Daneca u TeopeMa
O MPOITOPLIMOHAIBHBIX OTPE3KaX.

CpenHue TMHUY TPEYroiabHUKa U Tpaneunn. LleHTp Macc TpeyrojibHHKA.

[Tonobue TpeyroapHukKoB, KodhduimeHnt mnomodus. IlpuzHaku mogO0OUS
TPEYroJbHUKOB. [IpruMeHeHne moqo0ust mpy peleHny MPaKTUYECKUX 3a/1a4.

CpoiictBa 1momageid reomerpudeckux ¢uryp. DopmMynbl IS TUIOMIAA
TpEyroJibHHKa, TNapajienorpaMma, pomOa u Tpanenuu. OTHOUIEHUE TUIOUIAAEH
MOIO0OHBIX (UTYP.

Beruucienne mnomaner TPEYroJbHUKOB KW MHOTIOYTOJIBHUKOB Ha KJIETYATOU
Oymare.
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Teopema Iludaropa. Ilpumenenue Teopembl Iludaropa mnpu penreHUn
MPAKTUYECKUX 3a7a4.

CuHyC, KOCHHYC, TaHI€HC OCTpPOr0 yIJla MPSIMOYTOJBHOIO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpHUroHOMETpHUYecKHe (PYHKIIUU YTIIOB
B 30°, 45° n 60°.

BrincanHble M LEHTpaldbHbBIE YTJIBI, YTOJ MEXAY KacaTeIbHOM U XOPAOW. YTJIbI
MEK]ly XOpJlaMH U CEKyIIMMU. BrincaHHbIe M ONMCaHHbBIC YETHIPEXYTONBbHUKH. B3anMHOe
pacrosiokeHue NByX okpyxkHocteil. Kacanue okpyxHocted. OOIiue KacaTelbHbIE K
JIBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB or 0 mo 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOX1€CTBO. POPMYIIBI IPUBEACHUS.

Pemienne TpeyronpHukoB. Teopema KOCHMHYCOB M TE€OpEMa CHHYCOB. Pemrenwne
MIPAKTUYECKUX 33/1a4 C UCIIOJIB30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[Tpeobpa3zoBanue nogoous. [lonodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 pOM3BENEHUN OTPE3KOB XOPA, TEOPEMBI O NPOU3BEIACHUH OTPE3KOB
CEKYLIMX, TEOPEMA O KBAJIpaTe KacaTEIbHOM.

BekTop, nnuHa (MOAYJb) BEKTOpA, COHAIIPABICHHbIE BEKTOPHI, MPOTHUBOMOJIOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaLuU
HaJl BEKTOpaMH. Pa3nokeHWe BEKTOpa II0 JBYM HEKOJUIMHEAPHBIM BEKTOPAaM.
KoopnuHater  Bekropa. CKalsipHOE  NPOU3BEACHUE  BEKTOPOB,  IPUMEHEHHE
JUTSl HAXOXKJICHMS IJTUH U YTJIOB.

JlekapTOBBl KOOpPAMHATHI HAa IUIOCKOCTH. YPaBHEHUS IPSMOU U OKPYKHOCTH
B KOOpAMHATax, MEPECEYCHUE OKPYKHOCTEM M MNpsAMBIX. MeToa KOOpAWHAT U €ro
IIPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. JlJTMHA OKPY>KHOCTH. | patycHas u paguaHHas Mepa
yTJIa, BBIYUCIIEHUE JUIMH QYT OKpy»KHOCTel. [imomane kpyra, ceKTopa, CErMeHTa.

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

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHBIC pE3yJIbTaTBl OCBOCHUS TPOrpaMMBl Y4eOHOTO Kypca K KOHITY
oOyuenus B 7 Kjacce:

Pacnio3naBaTh M3yudeHHBIE IeOMETpHUECKHEe (UTYpPBI, ONPEAEATh MX B3aHMMHOE
pacnoyioKeHue, Mu300pakaTb TreoMeTpuYecKue (UTypbl, BBIMNOJHATH  YEPTEXKH
II0 yCJIOBHIO 3aj1auu. M3mepsaThs nuHENWHBIE W YIJIOBBIE BENIMYMHBL. Pemare 3amaun
Ha BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jlenate rpyOyl0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJTUYMH MPEAMETOB B PeasbHOM
XKU3HH, pPa3MEepOB NPHUPOAHBIX OOBEKTOB. PasznmuuaTh pasMepsl 3TUX OOBEKTOB
I10 TIOPSIIKY BEJINYUHBI.
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CTpouTh 4epTE)RH K TEOMETPUUECKUM 33]1a4aM.

ITonp30BaThCA NIPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BaTh MPU3HAKHU U
CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIBHUKOB MPH PEIICHUH 33]1ad.

[IpoBOOUTH JOTMYECKUE PACCYKIECHUS C MCIOJIb30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonp30BaThCAd  MpU3HAKAMU  PABEHCTBA  MPSIMOYTOJBHBIX  TPEYTOJBHUKOB,
CBOMCTBOM MEIUAHbI, MPOBEAEHHON K THUIIOTEHY3€ MNPSIMOYTOJIBHOTO TPEYrOJIbHUKA,
B PELICHUH I'€OMETPUYECKUX 3a7aY.

OmnpenensaTh MapaiyieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpBIE 00pasyeT
C HUMHU cekywmas. OnpenensiTe MapauIeIbHOCTh MPSAMBIX C TOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTOM MPSMOMU.

Pemate 3a1aun Ha kieTyaTon Oymare.

[IpoBOAUTH BBIYUCIICHUSI U HAXOJIUTh YUCJIOBbIE WU OYKBEHHBIC 3HAUYCHUS YTJIOB

B IE€OMETPUUYECKUX 3aJa4ax C MCIIOJb30BAHUEM CYMMBI YTJIOB TPEYTIOJBHUKOB U
MHOTOYTOJIbHUKOB, ~CBOMCTB  yIJIOB, OOpa3oBaHHBIX IPU I[EPECEUECHUU JIBYX
IapaJuIeIbHbBIX MPSIMBIX CEKYLIEH. PemaTe npakTuueckue 3aj1aun Ha HaXOKJIEHUE YIJIOB.

Biagers IOHATHEM TE€OMETPUYECKOIO MeCTa TOYEK. YMETb OIPEAEIATh
OHMCCEKTpUCY yria U CepEeIUHHBINA NEPIIEHIUKYIISP K OTPE3KY KaK FT€OMETPUUECKUE MECTa
TOYEK.

@opMyJIMpOBAaTh ONPEACIICHUS OKPYKHOCTH M Kpyrda, XOpAbl W JAUaMETpa
OKPYXHOCTH, TIOJIb30BaThCS KX CBOMCTBAMH. YMEThb IPUMEHAThH OSTH CBOWCTBA
IIPU PEIICHUU 3a/1a4.

BriameTs moHsATHEM ONMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOIUTh
e¢ ueHtp. Ilonb3oBaTbcs ¢akTamMu O TOM, YTO OHMCCEKTPHUCHI YIJIOB TPEYTrOJbHUKA
IIEPECEKAIOTCs B OJJTHOM TOYKE, U O TOM, YTO CEPEAUHHBIE IIEPIICHIUKYIISPBI K CTOPOHAM
TPEYTOJbHUKA NIEPECEKAIOTCS B OTHOU TOUKE.

Bnagerp mnoHsATHEM KacaTelbHOM K OKPYXKXHOCTH, TIIOJIb30BaThbCs TEOPEMOU
O MEPIEHANKYIIPHOCTH KacaTEIbHOW U painyca, IPOBEAEHHOTO K TOUKE KACAHUSI.

[Tonb30BaThCA MPOCTEHIIMMHU TE€OMETPUUECKMMU HEPABEHCTBAMM, MOHUMATh HX
MIPAKTUYECKUMN CMBICIL.

IIpoBOOUTE OCHOBHBIE TE€OMETPUYECKHE IOCTPOEHUS C MOMOIIBI0 LUPKYJIS M
JIMHEWKHU.

[IpenmeTHbIE pe3yJbTaTBl OCBOCHUS MPOTPAMMBI yUe€OHOTO Kypca K KOHILY
oOyueHus B 8 kiacce:

Pacrnio3zHaBaTh OCHOBHBIE BUJIbI YETHIPEXYTOJIBHUKOB, X 3JIEMEHTHI, OJIb30BATHCS
MX CBOMCTBAaMU MPHU PEIICHUU F'€OMETPUUECKUX 3a]1a4.

[IpuMeHsTH CBOMCTBA TOUKH MEPECEUCHUS] MEIUaH TPEYyroJibHUKA (IIEHTpa Macc)
B PEILICHUU 3a]a4.

Bnagere nmoHsATHEM CpeIHEN JIMHUUA TPEYTrOJIbHUKA U TPANELUHUH, MPUMEHSITh UX
CBOWCTBA IIPU pEIIEHWH reoMeTpuueckux 3anad. [lomb3oBaTbes Teopemon daneca
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U TEOPEMOM O TPOMOPIUOHAIBHBIX OTpPE3Kax, MPUMEHATh WX JUIA PEIICHUs
MPAKTUIECKUX 3a]1a4.

[IpuMeHATh TpU3HAKKA TMOAO0OUS TPEYTOJHLHUKOB B PEIICHUH T'€OMETPUUYCCKUX
3aj1a4.

[Tonp3oBaTbess  Teopemoii [lmdaropa s pemicHHS TEOMETPUYECKUX |
npakTudeckux 3amad. CTpOUTh MATEeMaTHYECKYI0 MOJIETh B MPAKTHYECKUX 3aJadax,
CaMOCTOSTEIILHO JIeJIaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIINE JJTHHEI.

BrageTs NOHATHAMU CHHYCa, KOCHHYCA M TAHT€HCA OCTPOTO yTJila IPSIMOYTOJILHOTO
TpPEYroJIbHHUKA. [10J1630BaThCSl STUMHU TOHATHIMU JIUTS PEIICHHS MPAKTUYCCKUX 3a1a4.

Beraucnats  (pa3audHBIME - CIIOCOOAMH) IIIOIIAAb TPEYTrOJbHUKA U IUIOIIAIN
MHOTOYTOJBHBIX (GUTYp (TOJIB3YSICh, T/Ie HEOOXOJUMO, KalIbKyJIITOpoM). IIpuMeHSITH
MOJTyYCHHBIC YMCHUS B ITPAKTUYSCKHUX 33J1adax.

Bianers moHATUSIMU BIHMCAHHOTO W IIEHTPAJIBHOTO YIJIa, UCIOJIB30BATh TEOPEMBI
O BIIMCAHHBIX YIUIaX, YIIIaX MEXIY XOpJIaMH (CEKYIITUMH) U YTJIe MEXIy KacaTeIbHON 1
XOpJI0¥ TIPH PEIICHUH T€OMETPUUSCKUX 3aj1a4.

Brnanerr TmOHATHEM ONHMCAHHOTO 4YETHIPEXYTOJIbHUKA, TPHUMEHATh CBOMCTBA
OIMMCAHHOTO YETHIPEXYTOBHHUKA TIPH PEIICHUH 3a]1a4.

[IprMeHSTh MOTyUYCHHBIC 3HAHUS Ha MPAKTUKE — CTPOUTh MaTEeMaTHYECKUE MOJICIIH
JUISL  3a7a4  peajbHOM JKM3HM W TPOBOJUTH COOTBETCTBYIOIIHUE BBIYHCIICHUS
C TIpUMEHEHWEM TOA00WsI W TPUTOHOMETPHHM (TIOJB3YSACh, TNE€ HEOOXOIUMO,
KJIbKYJISITOPOM).

[IpeameTHbIE pE3yNbTAaThl OCBOCHUS MPOrPaMMbl Y4EOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce:

3HaTh TPUTOHOMETPUUYECKHE (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTH C MX MOMOILBIO
pa3NuYHbIe AJIEMEHTBl MPSIMOYTOJBHOTO TPEYTOJbHUKA («peluieHue MNpPSIMOYTOJIbHBIX
TPEYroJbHUKOBY). HaxoauTe (C MOMONIBIO KaJdbKyJSTOpa) JUIMHBI W YIJIbI
JUISL HETAOJIMYHBIX 3HAUCHUH.

[Tonb3oBaTbed (popmysiaMu TPUBEAEHUS W OCHOBHBIM TPUTOHOMETPHUUYECKUM
TOXJIECTBOM JUISl HAaXOXJACHHS COOTHOLIEHUW MEXKAY TPUTOHOMETPUYECKUMU
BEJIMYUHAMHU.

Hcnonb30BaTh TEOpPEMbl CHHYCOB M KOCHMHYCOB [JISl HAXOXACHHUS pPAa3IHMYHBIX
AJIIEMEHTOB TPEYTOJIbHUKA ((PELIEHNUE TPEYTOJIBHUKOBY), IPUMEHATh UX IPHU PELICHUN
reOMETPUYECKUX 3a]ay.

Bnagers moHsTHsAMH TpeoOpa3oBaHHs MOAOOHUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX Quryp. Ilonp3oBaTbecst cBOMCTBaMM MOJIOOMS MTPOU3BOJIBHBIX (PUTYp, YMETh
BBIUUCIIATH AJIMHBI M HAXOAUTD YTJIbl y TOJI0OHBIX Quryp. [IpumeHsTh cBOICTBa 01001
B NPAKTUYECKUX 3a7adyax. YMETb MPUBOAUTH MPUMEPHl MOAOOHBIX (GUTYp
B OKPY>KaIOIIEM MUPE.

[Tonb30oBaTbCAd TEOpEeMaMH O MPOU3BEACHUHM OTPE3KOB XOpI, O MNPOU3BEACHHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.
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[Tonb30BaThCA BEKTOpAMH, MOHUMATh UX F€OMETPUUECKUN U (PU3MUECKHUI CMBICT,
OPUMEHATh HMX B pPEHICHUH TeOMETpUYeCKHX H (usmdeckux 3aaad. [IpuMeHATbH
CKaJISIpHOE MPOU3BE/ICHUE BEKTOPOB ISl HAXOXKICHUS JIJTUH U YTJIOB.

[Tonb30BaThCAd METOJIOM KOOPAMHAT Ha IJIOCKOCTH, MPUMEHSTh €ro B pEUICHUU
FEOMETPUYECKHUX U MPAKTUYECKUX 3a7ay.

Branets NOHATHSIMU MPABUIILHOTO MHOTOYTOJIBHUKA, JUTUHBI OKPYKHOCTH, JJIMHBI
JyTU OKPY>KHOCTU U PaJUaHHON Mephl yriia, YMETh BBIYUCIATH IUIOIAAL KPyTra U €ro
yacteil. [[puMeHsITh MoTyYeHHbIE YMEHUS B MPAKTUUYECKUX 3aa4ax.

Haxonuth ocu (M1 LEHTPBI) CAMMETPHUH (PUTYD, TPUMEHSTh IBUKEHHUS IITIOCKOCTH
B IIPOCTEUIINX CITyYasX.

[IpuMeHATh MoTy4YeHHBIC 3HAHUS HA TIPAKTUKE — CTPOUTh MaTEMaTUYECKUE MOJIEIH
JUISL  3aa4  peajbHOM JKM3HM W IPOBOJUTH COOTBETCTBYIOLIME BBIYMCIICHHUS
C TMpPUMEHEHUEM TOoJ00Us W TPUTOHOMETPUYECKUX (PYHKIMHA (IIOJIB3YACh, Tlie
HE0O0XO0IMMO, KAJIBKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaunmenoBanue paznena |KonugecTBo OcHoBHOE OcHOBHBIE BUJIBI JIEATEILHOCTH O0YYAIOIIUXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
[Ipocreiimme 14 [Ipocreitmme ®opMyJIHPOBATH OCHOBHBIE ITOHATHS U ONIPEICIICHNUS.
reoMeTpudeckue GUrypsl u r€OMETPUUYECKHUE Pacno3naBaTh n3y4yeHHbIE TEOMETPUUECKUE PUTYPHI,
UX cBOWCTBA. M3mepeHue OOBEKTHI. OIpeAeATh UX B3aUMHOE PACIOJIOKEHUE, BHINOJIHATH
FEOMETPUYECKUX BEIUYMH MHOroyroiabsHUK, YepTEK M0 YCIOBUIO 3aJaUU.
JIOMaHasl. IIpoBoaUTH NPOCTENIINE TOCTPOCHHUS C IIOMOILBIO TUPKYJIS
CMexHbIE U Y JTUHEWKHU.
BEPTUKAJIBHBIC YTJIbI. N3mepATH TMHEWHBIC U YTIIOBBIE BEJIMYMHBI TEOMETPHUUECKUX
Pabota U TIPAKTUYECKUX OOBEKTOB.
C IPOCTEUIIUMHU Onpenensith «Ha TJ1a3)» pa3Mepbl peaibHbIX 00BEKTOB,
YepTEeKAMU. NMPOBOAMTH IPyOyIO OLICHKY UX Pa3MEPOB.
N3mepenue nmuHerHbix | Pemiars 3a1a4yn Ha BBIYUCIIEHUE UIMH OTPE3KOB U BEJIUYUH

Y YTJIOBBIX BEJINYMH,
BBIYMCIIEHNE OTPE3KOB
U yTJIOB

YIJIOB.

Pemarsb 3a1aun Ha B3aMMHOE PACIIOJIOKEHHE
reOMETPUYECKUX QUryp.

IIpoBoanTs Ki1accu(PUKALMIO YTIOB, BBIYUCIATH
JIMHENHBIE U YIJIOBBIE BEJIMYHUHBI, IPOBOAUTH
HEOOXOMMBbIE JOKA3aTEIbHbIE PACCYKICHNUS.
3HAKOMUTBCS ¢ HCTOPUEN Pa3BUTHUS TEOMETPUN

TpeyrosbHUKN

22

ITonsiTHE O paBHBIX
TPEYTrOJIbHUKAX U

Pacno3HaBaTh napsl paBHBIX TPEYTOJTBHUKOB Ha TOTOBBIX
yepTexax (C ykazaHUEeM MPU3HAKOB).
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MEPBUYHBIC
MIPEACTABJICHUS

O paBHBIX (pUTypax.
Tpu npuszHaka
PaBEHCTBA
TPEYTrOJIbHUKOB.
[Ipu3Haku paBeHCTBA
MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBOMCTBO MEIMAHBI
MPSIMOYTOJIBHOTO
TPEYTrOoJbHUKA,
MIPOBEAEHHOU

K TUIOTEHY3E.
PaBHoOe1peHHBIC N
PaBHOCTOPOHHHUE
TPEYTOJbHUKHU.
IIpu3Haku u cBOMCTBA
PaBHOOEIPEHHOTO
TPEYroJIbHUKA.
Hepasencrtsa

B TCOMETPHUH.
IIpsAmMoyrosibHBIN
TPEYTOJIbHUK C YTIIOM
B 30°

BeiBoauTHk CiencTBYs (PABEHCTB COOTBETCTBYOLIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
DopMyJIHPOBATH ONPENEIICHNS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, IPSIMOYT'OJILHOTO, PaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIBHUKOB; OMCCEKTPUCHI, BHICOTHI,
MeEJIMaHbl TPEYTOJIBbHUKA; CEPEINHHOIO NEPIEHAUKYIIApA
OTpe3Ka; IEpUMeTpa TPEYroIbHUKA.

@opMyIMpPOBaTh CBOKCTBA U MPU3HAKU PABHOOEAPEHHOTO
TPEYTOJIbHUKA.

CTpouthb 4yepTexHy, pemiaThb 3a4a4M C TIOMOLIBIO
HaxO0JICHUS PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHATHL IPU3HAKY PABEHCTBA IIPAMOYTOJIBHBIX
TPEYTOJIBHUKOB B 3a7a4ax.

Hcnonb3oBath 1UGPOBLIE PECYPCHI I HCCJIETOBAHUS
CBOMCTB M3y4aeMbIX (pUryp.

3HAKOMUTHCS ¢ HCTOPUEH Pa3BUTHUS TEOMETPUN
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[TapannenbHble NpsIMBIE, 14 [TapamienbHbie @opMyIMPOBaTh MOHATHE [1APAJUICIBHBIX NIPSIMBIX,
CyMMa yTJIOB TPEYTOJIbHUKA IIPsIMBIE, NX CBOMCTBA. HAXOAMTH NMPAKTUYECKUE IPUMEPBI.
Hakpect nexammue, M3yuaTh cBoOiiCcTBa yIiI0B, 00pa30BAHHBIX MPU NIEPECEUECHUH
COOTBETCTBEHHBIE U napajuiebHbIX IpsMBIX cekylei. IlpoBoauts
OJHOCTOPOHHUE YIUIBI, | JOKA3aTeJbCTBA NAPALIECIBHOCTU ABYX IMPSAMBIX C TOMOIIBIO
00pa30BaHHbIE YTJI0B, 00pa30BaHHBIX MPU NEPECEUCHUH ITUX MPSIMBIX
IIpY [1IEPECCYCHUN TPEThEU IPAMON.
napajuIeIbHbIX BpI4HCIsiTH CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
OPSIMBIX CEKYLIEH). Haxoautsp yncnoBbie 1 OyKBEHHbIEC 3HAUECHUS YTJIOB
[Ipu3nHax B TEOMETPUUYECKHUX 3a7a4ax ¢ UCIIOJIb30BAHUEM TEOPEM
[apaJuIEIbHOCTH O CyMME€ YTJIOB TPEYTOJIbHUKA U MHOTOYT'OJIbHUKA.
IIPSAAMBIX Yepe3 3HAKOMUTBCS ¢ MCTOPUEH Pa3BUTHUS TEOMETPUN
PaBEHCTBO PACCTOSHUMN
OT TOYEK OJHOMN
MPSAMOM O BTOPOM
IPSAMOM.
Cymma yrioB
TPEYTOJIbHUKA.
Brennue yrisl
TPEYTOJIbHUKA
OKpy»XHOCTb U KpPYT. 14 OKpyXHOCTb, Xop/ian | PopMyJIUPOBATH ONPeEAEJIeHHs . OKPYKHOCTH, XOPBbI,
['eomeTpuueckue JIUAMETP UX CBOMCTBA. JIUAMETPa U KacaTebHOU K OKpyx)HOCTH. M3yuaTrh nx
MTOCTPOEHUS KacarenbHas CBOMCTBA, NPU3HAKHU, CTPOUTH YEPTEKH.
K OKPY>KHOCTH. HccaenoBathb, B TOM YKCIIE HCHIOJIB3YH LM (POBbIE
OKpy’>KHOCTB, pecypchbl: OKPY’KHOCTD, BIIMCAHHYIO B YIOJ; LIEHTP

BIIMCAaHHAA B YI'OJI.

OKPYKHOCTH, BIIMCAHHOU B YTOJI; paB€HCTBO OTPC3KOB
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[Tonsitue o I'MT,
MPUMEHEHHUE

B 3a7]a4ax.
buccekrpuca n
CEepEANHHBIN
MEePIEHANKYIISIP
KaK F€OMETPUYECKUE
MecCTa TOYEK.
OKpy>KHOCTb,
ONMCaHHAsI OKOJIO
TPEYrOJIbHUKA.
OKpyKHOCTB,
BIIMCAHHAs

B TPEYTOJIbHUK.
IIpocrenmme
3a/1auu

Ha MOCTPOEHUE

KACaTeJIbHBIX.
HUcnoab3oBath MeToa I'MT miist nokasarenbcTBa TEOpEM

0 MepeceyeHu OUCCEKTPUC YIJIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MEPIICHAUKYJISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ momoIbo I MT.

OBJ1aieBaTh NOHATUAMU BIIMCAHHOW U ONIMCAHHOU
OKPYKHOCTEU TPEYTOJIbHUKA, HAXOAUTH LICHTPBI 3TUX
OKPY’KHOCTEMN.

PemiaTs OCHOBHBIE 321a4M HA MIOCTPOECHME: YIJIa, PABHOI'O
JTAHHOMY; CEPEIMHHOTO MEPIEHIUKYISIPa JTaHHOTO OTPE3KA;
PSAMOU, MTPOXOJAIIEH YEPE3 TaHHYIO TOUKY U
NEPIEHANKYJIIPHON TaHHOM MPSMOi; OMCCEKTPUCHI JAHHOTO
yrja; Tp€yroJibHUKOB

I10 PA3JINYHBIM JIEMEHTAM.

3HAKOMUTBHCS ¢ HCTOPHUEN Pa3BUTHUSI TEOMETPUU

[ToBTOpEeHUE, 0000IIICHNE 4 IToBTOpEHUE U PemaThb 3a1a4um Ha MOBTOPEHNE, UITIOCTPUPYIOIIHE CBS3U
3HaHUH 0000IIIeHHE OCHOBHBIX | MEXIY Pa3IMYHBIMU YacTAMHU Kypca
MHOHSITUU U METOJOB
Kypca 7 Kiacca
OBHIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KUIIACC
HaunmenoBanue paznena | KomuuecTto OcHoBHOE OcHOBHBIE BUJIbI JEATEIBHOCTH 00YHAIOIINUXCS
(TemnI) Kypca 4acoB coJiepKaHue

UeThIpEXYTOJIbHUKH 12 [Tapautenorpamm, ero | M300paskaTs M HAXOAUTH HA YEPTEkKAX
MIPU3HAKH U CBOMCTBA. | YETHIPEXYTOJIBHUKH PAa3HbIX BUIOB U UX 3JIEMEHTHI.
YacTHble cinyyan DopMyJTHPOBATH ONPEIeICHUA: TApAIIIEIOrpaMMa,
napajuieIorpaMMoB IpsIMOYTOJIbHUKA, poMOa, KBajparta, Tpareuuu, paBHOOOKOM
(MpsSIMOYTOJILHUK, Tpaleuuu, NpsIMOyTrOJIbHON TpaneLuu.
pomO, KBaapar), ux Jloka3pIBaTh M UCIOJIb30BATh NIPH PELICHUH 32124
MIPU3HAKH U CBOMCTBA. | MPU3HAKU M CBOMCTBA: NapajliesiorpamMmma,
Tpanenus. IpsIMOYTOJIbHHKA, poMOa, KBaJpara, Tparneuuu, paBHOOOKOM
PaBHoOOKas 1 Tpareuuu, NpssMOyTroJIbHON TpaneLyu.
MPSAMOYTOJIbHAS IIpumeHsiTh MeTOA YABOCHUS MEIUAHBI TPEYTOJIbHUKA.
TpaneLuu. Hcnoan3oBath 1udpoBbie pecypcehl A UCCAEA0OBAHUS
Merton ynBoeHus CBOWCTB M3y4aeMbIX (QUTYD.
MEINaHBbI. 3HAKOMMTBHCH € HCTOPHEH Pa3BUTHUS TEOMETPUN
[enTpanbHas
CUMMETpPUS

Teopema Paseca u TeopemMa 15 Teopema Qaineca u IIpoBoaAMTH NOCTPOEHMS C TOMOLIBIO LIUPKYJIA U JIUHEUKH

0 IPONOPLIMOHAIIBHBIX TeopeMa C UCIIOJIB30BaHuE TeopeMbl Daneca U TEOPEMBI

OTpe3Kax, MOJ00HbBIC
TPEYTOJLHUKA

O TIPOTIOPIIMOHAJIBHBIX
OTpe3Kax.

Cpennsig TuHUA
TPEYroJbHUKA.

O IIPONOPLHUOHAIIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
IIPONIOPLMOHAIBHBIN OTPE3OK.

IIpoBoauTh 10KAa3aTEIBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIbHUKA NIEPECEKAOTCSA B OTHOU TOUKE, U HAXOAUTH

78



®denepanbHas paboyas nmporpamma | Matemaruka. 5—9 kinacchl (0a30BbIH YPOBEHbD)

Tpanenus, e€ cpennss
JIUHUS.
[IponopumoHanbHbIE
OTPE3KHU.

enTp macc

B TPEYTOJIbHUKE.
[TonoOHBbIE
TPEyTOJbHUKU. Tpu
npuU3HaKa nogoous

CBSI3b C IICHTPOM MaccC, HAXOAUTh OTHOIIICHHE, B KOTOPOM
MEIMaHbI ICIATCS TOYKOW UX IepPeCeUeHUsI.

HaxoauTh 110100HBIC TPEYTOJIBLHUKH HAa TOTOBBIX YePTEKAX
C YKa3aHHUEM COOTBETCTBYIOLIUX MPU3HAKOB IMOA00MS.
Pemarp 3a7a4u Ha 1M0T00HBIC TPEYTOJBLHUKH C IIOMOIIBHIO
CaMOCTOSITEIIEHOTO MIOCTPOCHUS YePTeIKEH U HAX 0K ICHUS
0JTOOHBIX TPEYTOJIBHUKOB.

IIpoBoauTh 10KA3aTEIBCTBA C UCTIOJIH30BAHUEM
MPU3HAKOB MOJ00US.

TPEYrOJbHUKOB. Jloka3bIBaTh TPU NPHU3HAKA I0I00US TPEYTOJIBHUKOB.
[IpumMeneHue IIprMeHATH NOTYyUYEHHBIE 3HAHUS IPU PEIICHUN
noo0us r€OMETPUYECKUX U MPAKTUUYECKUX 3a7a4.
MIPU PEIICHUN 3HAKOMHUTBCS C HCTOPHEN pa3BUTHUSI TEOMETPUU
MPaKTUYECKUX 3a/1a4
[Inomane. Haxoxnenue 14 CaolicTBa IUIOMIAIEH OgJaeBaTh NEPBUYHBIMHU MPeCTABIEHUAMEU 00 0011ICH
IJIOIAJEH TPEYTOJIbHUKOB F€OMETPUYECKUX TEOpUH IIJI0MmAIU (Mepbl), POPMYJITUPOBATH CBOWCTBA
U MHOTOYTOJIbHBIX (PUTYP. duryp. TJIOIIA/IU, BBISICHSITh UX HATJISIAHBINA CMBICI.
[Tnomanu nogo6HbIX GUryp DopMybI BeiBoauTh (hOpMyJIbI TUIONIAAM TApAJJIETIOrpaMma,
JUTSL TUTOLIAAM TPEYTOJIbHUKA, TPAleIUU U3 POPMYJIIBI TUTOIIAIN
TPEYroJbHUKA, IpsIMOYTOJIbHUKA (KBaJpara).
napajienorpamma, BoiBoaUTH (GOPMYITHI TUIOMIAIHN BBITYKIIOTO
Tpaneuuu. YEeTHIPEXYTOJIbHUKA Yepe3 AUArOHaIN U YOI MEXKIy HUMHU.
Boeruucnenue HaxoauTs ruiomanu ¢puryp, n300paxEHHBIX Ha KJIETYaTOU

TUTOIIAZIEN CIIOKHBIX
duryp.

Oymare, HCIOJIb30BaTh pazOueHue GUrypbl Ha YacTU U
NOCTpariBaHUE.
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[Tnomaau uryp

Ha KJeT4yaToil Oymare.
[Tnomany momoOHBIX
uryp.

3amauu

C IPAKTUICCKUM
COJIEp’KaHUEM.
Pemenue 3anau

C TIOMOIITBI0 METO/1a
BCIIOMOTaTEIbHON
TUTOTIA/IH

Pa3oupaTh npuMepbI UCITOIH30BAHUS BCIIOMOTaTSIbHON
TUTOIAM JIJIsl PEIICHUSI TEOMETPHUECKHUX 3a/1a4.
HaxoauTts muiomnaay noio0HbIX GUTYp.

BbIUMCIATH IUIONIAIN PAa3IMYHBIX MHOTOYTOJIBHBIX (DUTYD.
PemaTh 3a1a4M Ha IUIONIAIb C IPAKTUYCCKUM
CoJIep’KaHueM

Teopema [ludaropa u
HavaJjia TPUTOHOMETPHH

10

Teopema I1udaropa, u
€€ IPUMEHEHUE.
Onpenenenue
TPUTOHOMETPUYECKUX
(GyHKLIHNA OCTPOTO
yIJIa IpSIMOYTOJIbHOTO
TPEYrOoJIbHUKA,
TPUTOHOMETPUUECKHUE
COOTHOIIICHHUS

B PSIMOYTOJILHOM
TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPUUECKOE
TOXJIECTBO

Joka3zpiBaTh Teopemy [Iudaropa, necnonab3oBarhb e

B IIPAKTUYECKHUX BBIYUCIICHUSX.

DopMyJMpPOBaTh ONPEIEICHUS TPUTOHOMETPUYECKHUX
(GYHKIMI OCTPOro yria, NpoBepsATh UX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOILICHHUS

B MIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOLIEHUS MEKY CTOPOHAMH B
IPSAMOYTOJIbHBIX TPEYTOJIbHUKAX ¢ yriaMmu B 45° n 45°; 30°
u 60°.

Hcnoab3oBath GOpMyIIbl IPUBEICHUS U OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKJIECTBO AJISI HAXOXKICHUS
COOTHOIIEHUH MEX]Ty TPUTOHOMETPUUECKUMU (PYHKLIHUSIMU
Pa3IMYHBIX OCTPBIX YTJIOB.

IIpuMeHsATh OJIyYeHHbIE 3HAaHUS U YMEHHUS [TPU PELIEHUU
NPAKTHYECKUX 3aad.

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

K OKpyx)HOCTH. Kacanue
OKPYKHOCTEHN

13

Bnucannbie u
LIEHTPAJIbHBIE YTJIbI,
YIoJI MEXTY
KacaTeJabHON U
XOPJIOH.

Yriasl Mexay
XOpAaMu U
CEKYIIMMH.
Bnoucannsie n
OIMCAHHbBIC
YETBIPEXYTOJIbHUKH,
UX MPU3HAKU U
CBOMCTBA.
[Ipumenenue 3Tux
CBOMCTB

MIPU PEICHUU
F€OMETPUUYECKUX
3ajad4.

Bzanmnoe
PacCIOJIOKEHUE JBYX
OKPY>KHOCTEH, 001111
KacaTelIbHbIC.
Kacanmue
OKPYKHOCTEHN

®opMyJIMPOBATh OCHOBHBIE OIIPE/ICIICHMUS], CBSI3aHHbIC

C yriamu B Kpyre (BIUCaHHBIN YToJl, UEHTPAIbHBIN yro).
HaxoauTsp BriMcaHHBIE YIJIbl, ONUPAIOIINECS HA OJIHY AYTY,
BBIYMCJISATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yTJlax, TEOPEMbI O BIMCAHHOM YETBIPEXYTOIBHUKE,
TEOPEMBI O LIEHTPAJIbHOM YTJIE.

HccaenoBathb, B TOM YUCIE C MOMOIIBIO TU(POBBIX
pPECYpPCOB, BIMCAHHBIE U OIMCAHHBIE YETBIPEXYTOJIBHUKH,
BBIBOJMTH X CBOMCTBA U MPU3HAKU.

Hcnoab30BaTh 3TU CBOMCTBA U ITPU3HAKH [IPU PELLICHUN
3aja4
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[ToBTOpEHME, 0000IIEHNE 4 [ToBTOpEHME PemaTh 3a1a4u Ha TOBTOPEHUE, WILTIOCTPUPYIOIIHNE CBSI3U
3HAHMUI OCHOBHBIX IIOHATHA U | MEXKIY Pa3IMYHBIMH YaCTSIMH Kypca
METOJIOB KypcoOB 7 1 8
KJIaCCOB, 0000IIeHHE
3HAHUMN
OBIIEE KOJIMYECTBO 68
YJACOB I1O ITPOI'PAMME
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9 KUIACC
HaunmenoBanue paznena | Komuuecto OcHoBHOE OcHOBHBIE BUJIBI JEATEIBHOCTH O0YHAIOIIUXCS
(TemnbI) Kypca 4JacoB coJiepKaHue
Tpuronomertpus. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONPEAEJIeHUS] TPUTOHOMETPUUECKHUX
KOCHHYCOB M CHHYCOB. TPUTOHOMETPUUECKUX | (DYHKIMHA TYIBIX U MPSIMBIX yTJIOB.
Pelienre TpeyroibHUKOB ¢dyskmit yrios ot 0° | BbIBOAUTH TeOpeMy KOCUHYCOB H TEOPEMY CHHYCOB
1o 180°. @opmynbl (c pamuycoM OMUCAHHOW OKPYKHOCTH).
TIPUBEJICHMS. BoiBoauTh hopMyJIbl 1J11 BBIYUCTEHUS II0INAAEH
TeopeMa KOCHHYCOB, C HCITOJIB30BAHHUEM TCOPEM TPUTIOHOMETPHUH ((I)OpMYJIa
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIBbHUKA YEPE3 JIBE CTOPOHBI U YTOI MEXKIY
Pewenue HUMHU, (OpMYyJIa TUIOIIAN YETHIPEXYTOIBHUKA YepPe3 €ro
TPEyrOJIbHUKOB. JTMArOHAJIK ¥ YTOJI MEXy HUMH).
I[TpakTHueckoe PemiaThb TpeyroJbHUKMY.
TIPUMEHEHHE PemaTp npakTuyeckue 3aaum, CBOASIINECS
JI0Ka3aHHBIX TEOPEM K HaX0>KJICHUIO Pa3JINYHBIX 3JIEMEHTOB TPEYTOJIbHUKA
[IpeoOpazoBanue nogoous. 10 [Tonsitue OcBauBaTh NOHSITHE TPEOOPA3OBAHUS TOJOOMS.
Metpuueckue 0 MpeoOpa3oBaHUU HccaenoBath OTHOIIICHNUE JIMHEWHBIX 3JIEMEHTOB (DUTYD
COOTHOILICHUS no100us. pu npeodpa3oBaHUM MOJ00US.
B OKPY>KHOCTH COOTBETCTBEHHbIE HaxoauTs npumMepsl og00us B OKPYIKAFOIICH
AJIEMEHTHI MOJOOHBIX | JAEHUCTBUTEIBHOCTH.
buryp. BbIBOAUTH METPUYECKHE COOTHOLLIEHUS MEXKIY OTPE3KAMHU
Teopema XOp/I, CEKYIIIHUX U KacaTeIbHBIX C UCIOJIb30BAHUEM

0 IIPOU3BEICHUHU
OTPE3KOB X0/,
Teopema

BIIMCAHHBIX YTIJIOB U HOI[O6HBIX TPCYT'OJIbHUKOB.
Pemarn reoOMCTPHUYCCKHNC 3a0a491 1 3a/1a4U U3 peaanoﬁ
KHN3HH C UCIIOJIB30BaHUECM l'IOI[O6HI>IX TPEYTOJIbHUKOB
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0 IPOU3BEJCHUM
OTPE3KOB CEKYILHX,
TeopemMa O KBaJipare
KacaTeJIbHOM.
[Ipumenenue

B pCILICHUU
FEOMETPUYECKUX
3aJ1a4

Bekropsbl

12

Onpenenenue
BEKTOPOB, CIIOKECHUE
Y BBIYMTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOpa
Ha YHUCJIO.
DOU3NYECKU 1
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 (cua) CMbICIIbI BEKTOPOB.

3HaTh onpeeeHUusi CyMMBbI U pPa3HOCTH BEKTOPOB,
YMHOXEHHUs BEKTOpPa Ha YUCJI0, MCCJIe10BATh
F€OMETPUYECKUIA U (PU3MUYECKHI CMBICIBI 3TUX OIEpaIuil.
Pemiarb reomMeTpu4ecKue 3a1a4u C UCIIOJIb30BAHUEM
BEKTOPOB.

PackyiaabiBaTh BEKTOP I10 IBYM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnonb3oBaTh CKaIsipHOE IPOU3BEACHUE BEKTOPOB,
BbIBOJAUTH €I0 OCHOBHBIE CBOMCTBA.

BbpI4uCasiTh CyMMY, Pa3HOCTD U CKAJIIPHOE IPOU3BEACHUE
BEKTOPOB B KOOpPAUHATAX.

IIpuMeHSTH CKAIIPHOE MPOU3BEACHUE 1Sl HAXOKICHUS
JUIMH U YTJIOB
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MPUMEHEHUE
JUIS HAX O)KJICHU ST
JUTUH U YTJIOB.
Pemenne 3amau

C IIOMOIIBIO BEKTOPOB.
[IpumeHneHne BEKTOpOB

JUISL peLIeHus 3a/1a4
17635097

JlekapTOBBI KOOPINHATHI
Ha IIOCKOCTH

JlexapTOBBI
KOOPJIMHATHI TOUEK
Ha IUIOCKOCTH.

YpaBHEHUE NPSIMON.

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

Meron koopauHAT
IIPU PELICHUU
FEOMETPUUYECKUX

3aJa4d, MPaKTHYCCKHUX

3aaa4

OcBauBaTh NOHATHE IPIMOYTOJIBHON CUCTEMBI
KOOPJIMHAT, IEKAPTOBBIX KOOPAUHAT TOUYKH.

BeiBOoAUTH ypaBHEHNE NPAMON U OKPY>KHOCTU. BbiieasiTe
MOJIHBIN KBaJpaT JJI HaXO0KECHUS LIEHTpa U paguyca
OKPY’KHOCTH I10 €€ YPABHEHHUIO.

PemaTp 3aqaum Ha HAXOXKICHUE TOUYEK NIEPECEUCHUS
OPSIMBIX U OKPY’KHOCTEH C IOMOIIBIO METOAA KOOPAUHAT.
Hcnoab3oBaTh CBOKCTBA YTI0BOro KO3 PUimeHTa npsamoi
IIPYU PELIEHUU 33124, JJIS1 ONPEIECIICHHS PaCIIONOKEHUS
IPSIMOIA.

IIpuMeHATH KOOPAUHATHI TP PEIIEHUH TEOMETPUUYECKUX U
PAKTUYECKUX 3324, JIsl TOCTPOCHUSI MaTEMaTHYECKUX
MOJIeNIel peasIbHBIX 3a/1a4 («METO ] KOOPIUHATY).
IMoab30BaThCst 17151 IOCTPOCHUSI U UCCIIEOBAaHU M
IU(POBBIMH PECYPCAMH.

3HAKOMHMTBHCH € HCTOPHEH Pa3BUTHUS TEOMETPUU
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[IpaBusibHBIE
MHOTOYTOJIbHUKH.
JIMMHa OKpYXHOCTH U
MJI0IIA/Ib KPYTa.
Brruucnenue miomanen

[IpaBuiibHBIE
MHOTOYTOJIbHUKHU.
Yucno n. Inuna
OKPYKHOCTH, IyTH
OKPY>KHOCTH.
Paanannas mepa
yria.

[Inomane kpyra,
CEKTOpa, CETMEHTA

®opMyJMPOBATH ONPECICHUE MPABUIBHBIX
MHOT'OYTOJIbHUKOB, HAXOAHUTh UX AJIEMEHTHI.

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

C TIOMOIIBIO NTPABUIIBHBIX MHOTOYTOJIbHUKOB, ONPeleJIsATh
YUCJIO T, JUIMHY AYTH U paJuaHHyI0 MEpy yria.
IIpoBoauTH MEpexoa OT paAMaHHOM MEPBI yTia

K IPaJlyCHOM U Ha0OOPOT.

OnpenessiTh IUIOIMIAIb KPYTa.

BoiBoauTth popmy.Jibl (B rpagyCHON U paluaHHON Mepe)
JUTSL IJTAH IYT, TUTOIIA/Ied CEKTOPOB U CETMEHTOB.
BbI4ncJasTh 101311 GUryp, BKIOYAIOUIX 3JIEMEHThI
OKpPY>KHOCTH (Kpyra).

HaxoauTts ruiomany B 3aj1adyax peajlbHON KU3HU

JIBM>KEHUS TTTIOCKOCTH

ITonsgTue o ABMXKEHUU
TJIOCKOCTH.
[TapannenbHbIi
MIEPEHOC, TOBOPOT
[Ipumenenne

MIpY PEIICHUHM 3a7a4

Pa30uparte npuMepsbl, WILTFOCTPUPYIOLIUE TOHATHUS
JBUKCHUS.

DopMyJTHPOBATH ONPEAECIEHUS TAPAIUIEITBHOIO IEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUHU. BBIBOAMTH X CBOMCTBA,
HAXOIUTh HEMOABKHBIE TOUKHU.

HaxoauTh EHTPBI U OCU CUMMETPUN TPOCTEUIIUX (HUTYDP.
IIpumeHsiTh napajuieNIbHbIN IEPEHOC U CUMMETPHUIO TIPU
pelIeHNN TeOMETPUUECKUX 3a/1a4 (pa30ouparh NPUMEPHI).
Hcenoab3oBaTh 17151 IOCTPOEHHUS U UCCIIEA0BAHUI

M pOBBIE pecypChbl

[ToBTOpEeHue, 06001ICHHE,
cHCTEMAaTH3aIs 3HaHUI

[ToBTOpEHNUE
OCHOBHBIX IOHSITUI U

OnepupoBath NOHATUSIMU: QUTYpPA, TOUKA, IPSMAsi, yTOJI,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN U PABHOCTOPOHHUIN
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METOI0B KypcoB 7—9
KJ1accoB, 00001eHne
Y CUCTEMAaTU3aLHs
3HAHUU.
[Ipocreiimme
re€OMETPUYECKHE
burypsl u ux
cBoricTBa. M3mepenne
rE€OMETPUYECKHUX
BEJIMYNH.
TpeyroysbHUAKH.
[TapannensHbie 1
NEPIIEHIUKYJISIPHBIE
npsIMbIE.
OKpY>KHOCTb U KPYT.
I'eomerprueckue
MTOCTPOCHUS. YTJIbI
B OKPY’KHOCTH.
Briucanuslie u
ONKCAHHbIE
OKPYHOCTH
MHOTOYT'OJIbHUKOB.
[Ipsimas u
OKPYHOCTb.
YeTbIpEXYrOJIbHUKMY.
Bniucannsie

TPEYTOJIbHUKH, IPIMOYTOJIBHBIN TPEYTOJIBHUK, MEINAHA,
OHMCCeKTpHUCa U BbICOTA TPEYTOJIbHUKA, TAPAJIIEIOTPaMM,
poMO, IPSMOYTOJIbHUK, KBaJIpaT, TpaIelus; OKPYKHOCTb,
KacarelibHas;, paBEHCTBO U 1o00ue Gpuryp,
TPEYTOJIbHUKOB; MapaJuIeIbHOCTh U NEPIEHIUKYISIPHOCTD
IIPSIMBIX, YTOJI MEXKY PSIMBIMUA, CAMMETPHSI OTHOCUTEIIBHO
TOYKH U MIPSMOM; JUIMHA, PACCTOSIHUE, BEJIMYMHA YTJIa,
IJIOIA b, IEPUMETP.

HUcnoab3oBathb GopmyJibl: IIEpUMETPA U TLIOLIAIN
MHOTOYTOJIbHUKOB, JINIMHBI OKPY>KHOCTH U TIOIIAU KPyTa,
00BEMa MPSIMOYTOJIBHOTO MapajieJenumnea.
OnepupoBarb NOHATHSAMM: TIPAMOYTOJIbHAS CUCTEMA
KOOPJMHAT, BEKTOP; UCIOJIb30BAaTh 3TH ITOHATHUS JJI5
IIPEICTABJICHUS JaHHBIX U PELICHUS 3a1a4, B TOM YHCIIE

U3 IPyTUX YYEOHBIX MPEIMETOB.

PemiaTs 3a1a4m Ha NOBTOPEHUE OCHOBHBIX ITOHSITHUH,
WJUTIOCTPAIMIO CBA3€UM MEXKAY Pa3IMUHbIMU YaCTAMU Kypca.
Bpi0upaTh MeToA 1Jis pelICHHs 3a/1a4u.

PemiaTe 3a1a4m 13 NOBCETHEBHOM KU3HU
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Y OIIMCAHHBIE
YETHIPEXYTOJIbHUKHU.
Teopema [Tudaropa u
Hayaia
TPUTOHOMETPHH.
Pemenne o0mumx
TPEYTOJIBLHUKOB.
[IpaBunbHbIE
MHOTOYTOJIbHUKH.
[TpeobpazoBanus
IIJIOCKOCTH.
Jpmxenus. [Togodue.
Cummerpust.
[Lnomazne.
Brruncienune
romtaaei. [ momann
no1I00HBIX GUTyYp.
JlekapTOoBBI
KOOPAWHATHI Ha
MJIOCKOCTH.

Bekropsl

Ha IUIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

68
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OEJAEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTDb U CTATUCTHUKA» B 7-9 KIIACCAX

MHNOACHUTEJIBHASA 3AIIMCKA

B coBpeMeHHOM IM(PPOBOM MHUpE BEPOSATHOCTh M CTATHUCTHKA NPHOOPETAOT BCE
OO0JIBIIYI0 3HAYMMOCTD, KaK ¢ TOYKU 3pEHUS MPAKTUYECKUX MPUIIOKEHH, TaK U UX POJIH
B 00pa3oBaHUM, HEOOXOJUMOM KaxXIoMy 4YesnoBeky. Bospacraer uucio mpodeccui,
IpU OBJIAJCHUH KOTOPBIMH TpeOyeTcs Xopolas Oa3oBasi IMOATOTOBKA B 00NacTu
BEPOSITHOCTU U CTATUCTUKH, TaKas MOJArOTOBKA BayKHA JIJIsI IPOJOJKEHUSI 00pa30BaHus U
JUIS YCIEIIHOM MpodeccuoHaNIbHOM Kapbephl.

Kaxxpiii yesnoBek MOCTOSHHO MPUHUMAET PELIEHUS] HA OCHOBE UMEIOLIUXCS Y HEro
JAHHBIX. A i1 00OCHOBAaHHOTO MPHUHSATHS PEIICHUS B YCJIOBHUSX HEAOCTAaTKa WIIU
n30bITka HHGOPMAIMU HEOOXOJMMO B TOM 4YHCIE XOpomio CcHOPMUPOBAHHOE
BEPOATHOCTHOE M CTATUCTUYECKOE MBIIIJICHHE.

HIMeHHO 103TOMY OCTpO BCTajla HEOOXOAUMOCTh CPOPMHUPOBATH Y 00yHaIOIIUXCS
(YyHKIHMOHAJIBHYI0 TPAMOTHOCTB, BKJIIOYAIOUIYI0 B C€0Sl B KayeCTBE HEOThEMIIEMOM
COCTaBIISIIOIICH YMEHHE BOCIPUHUMATh M KPUTHYECKH aHATU3WPOBATh WH(OPMAIHUIO,
MPE/ICTABICHHYIO B PAa3JIMUHBIX (POpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHUX
peanbHbIX MPOIECCOB U 3aBUCUMOCTEH, MPOMU3BOAUTH IMPOCTEUIINE BEPOSITHOCTHHIE
pacU€ThL.

3HAaKOMCTBO B Y4YEOHOM Kypc€ C OCHOBHBIMU INpUHLHUIIAMH cOOpa, aHanu3a u
NPEACTABICHUS] JAHHBIX U3 pPa3Iu4HbIX cdep KU3HU OOIIEecTBA W TOCYHapCTBa
npuoOmaeT oO0ydalmuxcs K OOIIECTBEHHBIM HHTepecaM. I3ydeHue OCHOB
KOMOMHATOPUKM pPa3BUBAET HABBIKM OpraHU3allud Iepedopa W TNoJacyETa 4Hcia
BApUAHTOB, B TOM YHUCJIE€ B NPUKJIAJAHBIX 3a/Jadax. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co3ga€T mareMaTHYecKuil (QyHIaMeHT sl (HOPMUPOBAHUS KOMIIETCHIIHIMA
B obnmactu mHpOpMATUKU W HU(PPOBBIX TexHOIOTHUH. [lpu M3ydeHHHM CTATUCTHKU |
BEPOATHOCTH OOOTAlIaOTCsl MPEACTaBICHUS OOYyYaroIIMXCs O COBPEMEHHOM KapTHUHE
MHUpa U METOJaX €ro MCCleI0BaHusA, (POPMUPYETCS] TOHUMAHUE POJIU CTATHCTHKU Kak
HUCTOYHHUKA COIMMAIBHO 3HAYMMOW HWHGOPMAIIMM W 3aKJIaJbIBAIOTCS  OCHOBBI
BEPOATHOCTHOI'O MBILIUICHHUS.

B COOTBETCTBUM ¢ MaHHBIMH IEISIMH B CTPYKTYpE MPOrpaMMbl y4eOHOTO Kypca
«BepoaTHOCTb U CTAaTUCTHKA» OCHOBHOTO 00I1IET0 00pa30BaHus BbIJICICHBI CIIEAYIOIIHNE
coJiepKaTeNbHO-MeToAnueckue JUHUU: «lIpefcTaBieHne NaHHBIX M OMHUcCaTeIbHas
CTaTUCTHKa», «BeposTHOCTHY, «DneMeHThl KOMOMHATOpUKN», «BBeleHue B TEOpHIO
rpadoBy.

Conepxxanune mmann «lIpencraBieHre MaHHBIX U OMHCATENbHASs CTATUCTHUKA»
CIIY>)KUT OCHOBOM 111 (pOpMHUPOBAHUSI HABBIKOB PabOThl ¢ MH(GOpPMALIUEH: OT UTCHUS U
UHTEpHpeTanuun WHOOpPMAIUU, TMPEJACTaBICHHOW B TaONMIaxXx, Ha JaUarpaMmax |
rpadukax, A0 cOopa, MNpEACTaBICHHS M aHaldu3a JAHHBIX C MCHOJIb30BAHUEM
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CTAaTUCTUYECKUX XapaKTEpPUCTUK CpPEeJHUX M pacceuBaHus. Paborasg C JaHHBIMY,
oOydaroluecsi ydarcsi CUYUTBIBATH M HMHTEPIPETUPOBATH JAaHHBIC, BBIJBUTATD,
apryMEHTUPOBATh U KPUTUKOBATh IIPOCTEUILINE TUIOTE3bI, Pa3MBILUIATH HAZl (paKkTOpamu,
BBI3BIBAIOIIMMH HM3MEHYUBOCTh, M OILIEHMBAaTh WX BIHMSHHE Ha paccMaTpUBaeMble
BEJIMYMHBI U TTPOLIECCHI.

WHTYUTHBHOE TIPEACTABICHWE O CIy4YalHOM M3MEHYMBOCTH, HCCIIEI0BaHUE
3aKOHOMEPHOCTEN M TEHACHUMU CTAaHOBUTCS MOTHUBHUPYIOIIEW OCHOBOM JJISI U3y4YECHUS
TEOpUU BEPOATHOCTEN. bonblioe 3HaueHne UMEIOT NPAaKTUYECKUE 3aJaHHsl, B YACTHOCTHU
OTIBITHI C KIIACCUYECKUMU BEPOSATHOCTHBIMHU MOJEIISIMHU.

[ToHsiTHE BEPOATHOCTH BBOJIUTCS KaK Mepa MpaBIONO 00U CITy4alfHOTO COOBITHSI.
ITpu n3yueHun yueGHOro Kypca o0ydaromuecs 3HaKOMSTCS ¢ IPOCTEHIINMUA METOAAMHU
BBIUMCJICHUSI BEPOSITHOCTEH B CIy4YalHBIX SKCIEPUMEHTaX C pPaBHOBO3MOKHBIMH
3JIEMEHTapHBIMU MCXOJaMU, BEPOATHOCTHBIMHU 3aKOHAMH, MO3BOJSIOUIMMH CTaBUTh U
pemath 0oJiee CIOXKHBbIE 337aun. B yueOHbIN Kypc BXOAAT HadyallbHbIE MPEACTABICHUS
O CIIy4YaiHBIX BETMYMHAX M UX YMCIOBBIX XapaKTEPUCTHKAX.

B pamkax yueOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYyYaroUuXcs
C MHOXXECTBAMU U OCHOBHBIMH OIEpAallUSIMHU HAJ, MHOXXECTBAMH, PACCMATPHUBAIOTCS
OpUMephl TPUMEHEHHUs N7 pEeHIeHUs 3a7ad, a TaKXKEe HCIOJNIb30BaHUA B JIPYTUX
MaTEeMaTHUECKUX Kypcax U yueOHBIX MpeaMETax.

B 7-9 knaccax uzyvaercs yueOHbIN Kypc « BeposITHOCT 1 CTaTHCTHKAY, B KOTOPHIi
BXOJAT paszzgensl: «lIpencraBineHne JaHHBIX M ONUCATeNbHAs CTaTHCTHUKAY,
«BeposTHOCTBY, «11eMEHThl KOMOUHATOPUKNY», «BBeneHne B TeopHio rpad)oBy.

OOmiee YMCIO YacoB, PEKOMEHIOBAHHBIX [ M3y4YeHUS Y4eOHOTO Kypca
«BepostHOoCTh M cTatuctukay, — 102 vaca: B 7 ximacce — 34 yaca (1 yac B Heneno),
B 8 kiacce — 34 yaca (1 gyac B Hezento), B 9 kiacce — 34 yaca (1 yac B Hezelnto).

COJAEPKXAHUE OBYYEHUA
7 KUIIACC

[IpencraBnenne naHHBIX B BUJE TaOdMl, auarpamm, rpadukoB. 3aroJHEHHE
Ta0JIMIL], YTEHHE U TOCTPOCHUE AMarpaMM (CTOIOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Yrenne rpadukoB peanbHBIX MpoleccoB. M3pneuenue mHpopmanuum U3 auarpamMm U
Ta0JINIL, UCTIONB30BAHNE U UHTEPIPETALUS JAHHBIX.

OnucarenpHasi CTATUCTUKA: CpelHee apupMeTHdyecKkoe, MeAuaHa, pa3Mmax,
HanOoJIblIee U HAMMEHBIIEE 3HAaUeHHsI HA0Opa YMCIOBBIX TaHHBIX. [ [prMepsbl cinydaiiHoN
U3MEHYUBOCTH.

Crny4daiiHbI{ SKCTIEPUMEHT (OMBIT) U ciydaiiHOe coObITHE. BeposTHOCTH U YyacToTa.
PoJib MasIOBEpOSITHBIX U TPAKTHUUECKU JJOCTOBEPHBIX COOBITHI B IPUPOJE U B OOLIECTBE.
MoHeTa 1 urpajbHas KOCTb B TEOPUU BEPOSITHOCTEM.

I'pad, Bepmmna, pedbpo. Crenens BepiuHbl. Yncio pédep U cymMmapHasi CTETICHb
BepiunH. [Ipencrabnenue o cesizHocTH rpada. Llenu u nukisl. Ilytu B rpadax. O6xon
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rpada (3inepoB nyTth). [IpenacraBienre o0 opueHTUpoBaHHOM Tpade. Permenue 3amau
C TIOMOIIIBIO TPadoB.

8 KJIACC

[IpencraBieHne JaHHBIX B BUAE TaOJIHII, AUarpamMmm, rpaduKoB.

MHOXeCTBO, 3JIEMEHT MHOKECTBA, MOAMHOXECTBO. Oniepanuu HaJ MHOXKECTBaAMU:
oObeuHEeHue, nepecedyeHue, aomnosHenne. CBOMCTBAa omnepanuil HaJl MHOXKECTBAMM:
NEPEMECTUTENBHOE, COYETATENBHOE, pACIIPEAEIUTENIBHOE, BKItoOUeHus. Mcnonb3oBanue
rpauueckoro mMpeACTaBICHUS MHOXKECTB JUIsI OMHCAHUS PEAbHBIX IPOIECCOB U
SBJICHUH, IPU PEILICHUH 3a]1a4.

N3MmepeHne paccenBaHusl AaHHBIX. Jlucmepcrss W CTaHIAPTHOE OTKIIOHEHHE
YHCJIOBBIX HA0OPOB. JlnarpamMma paccenBaHusl.

DnemMeHTapHbIe COOBITUS cirydaiiHOro omnbiTa. CiayuaiiHble coObITHS. BeposiTHOCTH
coObITHIl. ONBITBI C PAaBHOBO3MOXHBIMH 3JIEMEHTApPHBIMU COOBITHSIMHU. CllydailHbIN
BbIOODP. CBS3b MEXIYy MAJIOBEPOSATHBIMU M MPAKTUUECKU JOCTOBEPHBIMU COOBITHSIMU
B IIPUPO/IE, OOIIECTBE U HAYKE.

JlepeBo. CBONMCTBa NIEPEBHEB: €AUHCTBEHHOCTh MYTH, CYIIECTBOBAHWUE BHUCSYEH
BEpPILMHBI, CBSI3b MEXKJIY YMUCIOM BEpIIMH U yucioM pébep. IlpaBmiio yMHOXEHHS.
Pemienue 3a1au ¢ momoiibio rpados.

[IpotuBonomnoxueie coobiTud. uarpamma Jiisiepa. OObeAMHEHUE U TTEPECEUCHHE
coObiTnii. HecoBmectHble coObiTHs. Dopmysia ciiokeHUsT BEPOSITHOCTEH. Y CIOBHAA
BeposiTHOCTh. [IpaBuno ymHoxenusi. HesaBucumbie coOwitus. [IpencraBneHue
JKCIIEpUMEHTa B BHUJE JepeBa. PelieHne 3agay Ha HAXOXKJIECHHE BEPOATHOCTEH
C IOMOIIIBIO JIEPEBA CIYYANHOTO AKCIEPUMEHTA, AUarpamMm Jiliepa.

9 KJIACC

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

IlepecranoBku u Qakropuan. CoueTaHuss U YUCIO coYeTaHUH. TpeyroJbHHUK
[Tackains. Pemenue 3a1ay ¢ UCHOIb30BaHUEM KOMOMHATOPUKH.

'eomerpuyeckas BepoATHOCTh. CiydailHbIW BBIOOPp TOYKHM U3 (PUTYpPHI
Ha IUIOCKOCTHU, U3 OTPE3KA U U3 Iy OKPYKHOCTH.

UcnbiTanne. Ycnex u Heyaaua. Cepusi ucnblTaHuil 10 niepBoro ycmnexa. Cepust
ucnbeITanuii bepaym. BeposatHocTu coObITHIT B cepun ucnibiTaHui bepryu.

CnyyaiiHas BelMYMHA W pacOpelelieHHe BepoATHOCTEe. MaremaTtudyeckoe
OoXuaaHue u aucnepcus. [Ipumepsl MaTeEMaTHUYECKOTO OXKHUJIAHUS KaK TEOPETUYECKOrO
CPEOHEr0 3HAYCHUS BEIMYMHBL. MareMaTu4ecKoe O0XKUIAHWE U AUCIIEPCUS CIIyYalHON
BEJIMYMHBI «YHUCIIO YCIEXOB B CEPUU UCTIBITAHUN bepHymm.

[Tousartue o 3akoHe 00ibIUX yuces. MzMepeHune BepoITHOCTEH ¢ TOMOIIIbIO YacTOT.
Ponb 1 3HaUeHHE 3aKOHA OOJIBIITUX YUCEN B IPUPOE U OOIIECTBE.
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HPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIE pE3yJbTaTHl OCBOCHUS TPOrPaMMbl Y4EOHOTO Kypca K KOHITY
oOyueHnus B 7 Kjacce:

Yurate wuHpOpMaLMIO, NPEACTABICHHYI0 B Ta0inuIax, Ha Jauarpammax,
NPEJICTaBIISITh JaHHbIE B BUJIE TAOJHUI, CTPOUTH AUArpaMMBbl (CTOJIOUKOBBIE (CTOJI0UYATHIE)
U KPYrOBbI€) I10 MacCHBaM 3HAUY€HUH.

OnuceIBaTh M UHTEPIIPETUPOBATH PEAJIBHBIE YNCIIOBBIE JAHHBIE, NIPEACTABICHHBIC
B TabnuIax, Ha auarpaMmmax, rpadukax.

Hcnonb30Bath A1 ONUCAHUS JAHHBIX CTATHCTHYECKUE XapaKTEPUCTUKU: CPEAHEE
apumeTrnyeckoe, Mearana, HauOOIbIlIee ¥ HAMMEHbIIIEE 3HAUCHUS, Pa3MaXx.

HMmeTs nipecTaBiaeHue o Cly4ailHON M3MEHYMBOCTH Ha IpUMeEpax 1eH, GPU3NYECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, UMETh MPEACTaBICHUE O CTATUCTUYECKOU
YCTOWMYUBOCTH.

[IpeameTHbIe peE3yJIbTaThl OCBOCHUS MPOrpaMMbl Y4E€OHOrO Kypca K KOHILY
oOyueHus B 8 kiacce:

N3BnekaTs u mpeoOpa3oBbIBaTh MH(YOPMALIHIO, MMPEICTABICHHYIO B BHUAC TaOJIHII,
auarpamm, rpauKoB, IPEICTaBIsATh JaHHbIE B BUE Ta0JIUIl, [uarpaMM, rpauKoB.

OnuceIBaTh TAHHBIE C MOMOIIBIO CTATUCTUYECKUX MTOKA3ATENEH: CPETHUX 3HAUEHU
1 Mep paccenBaHus (pa3Max, TUCIIEPCUS M CTaHAAPTHOE OTKIIOHCHHE).

HaxoauTh 4acTOTBI YHCIOBBIX 3HAYCHWHM W YacTOTHI COOBITHI, B TOM YHCIE
0 pe3yJIbTaTaM U3MEpeHUN U HaOJIOICHUI.

Haxonutb BEpOSTHOCTH CIy4alHBIX COOBITHM B OIBITaX, 3HAas BEPOATHOCTH
AJIEMEHTAPHBIX COOBITUI, B TOM YHUCJIE B ONIBITAX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMH
COOBITHSIMH.

Hcnonb3oBath rpadudeckde MOJEIH: JEPEBO CIYyYallHOTO JKCIIEPUMEHTA,
JAarpaMMBbl DWiiepa, YuciaoBas npsmasi.

OnepupoBaTh MOHSATUSIMU: MHOXECTBO, MOAMHO>KECTBO, BBINOJHSITH OIEpaIu
HaJl MHOKECTBaMU: 00bEIMHEHUE, TIepeceUeHUe, AOMOTHEHUE, TTIEPEUUCTIATh dJIEMEHTHI
MHOECTB, IPUMEHSATh CBOMCTBA MHOYECTB.

Hcnonb3oBaTh rpaduyeckoe MPeACTaBICHUE MHOXKECTB W CBSI3eH MEXITy HUMH
JUI. OMMCAHMS TMPOLIECCOB M SABJIEHUM, B TOM YHCIIE IPU PELUICHUU 3aJ1ad U3 APYTUX
y4eOHBIX MPEIMETOB U KyPCOB.

[IpeameTHBIC pE3yJIbTaTBl OCBOCHUS TPOrpaMMBl Y4eOHOTO Kypca K KOHITY
oOyuenus B 9 kiacce:

M3Bnekate u mpeoOpa3oBbIBaTh WHOOPMAIUIO, MPEACTABICHHYIO B Pa3IMYHBIX
HUCTOYHUKAX B BHUJAEC TaOJNWIl, AUAarpamMMm, IpapuKOB, MPEJCTABIATh JTaHHBIE B BHJIE
Ta0IuIl, AUarpamMm, rpaukoB.
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Pemarp 3agauM  OpraHuM30BaHHbIM  IEepeOOpPOM  BapHAaHTOB, a  TaKke
C MCIOJIb30BaHUEM KOMOMHATOPHBIX MTPaBUII U METOJIOB.

Hcenonp30BaTh OnucaTeNbHbIE XapAKTEPUCTUKH TSI MACCUBOB YUCJIOBBIX JaHHBIX,
B TOM YHCJIE CPETHUE 3HAYECHMSI U MEPBI pPACCEUBAHUS.

HaxoauTh 4acTOThl 3HAYEHUH M YaCTOTBI COOBITHS, B TOM YHCJE IOJIB3YACH
pe3ysbTataMu NpOBEAEHHBIX U3MEPEHUI U HAOIIOIEHUH.

HaxoauTs BEpOSITHOCTH CIy4YailHBIX COOBITHI B M3YYEHHBIX OIBITaX, B TOM YHUCIIE
B ONBITaX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMH, B CEPUSIX MCIIBITAHUN
JI0 TIEPBOTO yCIIEXa, B CEPUAX UCIBITaHUNU bepHyun.

MMeTs npeacTaBieHUe O CIIy4alHOM BENUMYHUHE U O PACIIPEACIICHUN BEPOSTHOCTEM.

NmeTtp mpencrtaBieHHEe O 3aKOHE OONBIIMX YHCENT Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4YailHOM HW3MEHYMBOCTM M O POJHM 3aKOHA OOJBIIMX YHCEN
B IPUPOJE U OOILIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaumenoBanue pazaena |Komnuectso OCHOBHOE COJIepKaHNE OCHOBHBIE BU/JIBI JICITEIIBHOCTH O0yYarOIIMXCS
(Temsl) Kypca 4acoB
[IpencraBienne qaHHBIX 7 IIpencraBnenue qaHHBIX OcBauBaTh COCOOBI MPEICTABICHUS

B Tabnuuax. [Ipaktuueckue
BBIYUCJICHUS 110 TAOJTMYHBIM
na"aeIM. M3Biieuenne u
WHTEpHpeTalus TaOIMIHbBIX
nanHbiX. [IpakTnaeckas
pabota «Tabauibn.
['pacmueckoe
MPEACTABIICHUE JaHHBIX

B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJI0YATHIX)
auarpamM. UreHue u
MIOCTPOCHUE AUATPAMM.
[Ipumepsl neMorpadurueckux
JMarpaMm.

[IpakTrueckas padora
«JlnarpamMmb

CTATUCTUYECKUX JAHHBIX U YHCIOBBIX MAaCCUBOB
C TIOMOIIBIO TAOJIUII U TUATPAMM C UCIIOJIb30BaHUEM
aKTyaJbHBIX U BXXHBIX JAaHHBIX (IeMorpadudeckue
JTAaHHBIE, POU3BOJICTBO MPOMBIILIICHHON U
CEJIBCKOXO3SIMCTBEHHOM MPOIYKIIMHU, 00IIECTBEHHBIE
U IPUPOHBIC SIBIICHUSA).

N3yuyaTh MeToabI paboThI ¢ TAOTUYHBIMU U
rpagUIECKUMHU TIPEACTABICHUSIMU JTaHHBIX

C TIOMOIIBI0 IIU(PPOBBIX PECYPCOB B X0JI€
MPAKTUYECKUX PadOT

OnucaresnpHasg CTAaTUCTUKA

Yucnossie HaOophl. CpenHee
apudmernyeckoe.
Menuana yuciaoBoro Habopa.

OcBauBaTh NOHATHSI: YUCIIOBOM HaOOp, Mepa
IEHTpaJbHON TeHACHIIMU (Mepa IIEHTpa), B TOM YHCIIe
cpenHee apumMeTHIecKoe, MeuaHa.
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Y CcTONUMBOCTL MEMAHLI.
[IpakTudeckas padota
«CpenHue 3HaUCHUS.
HauGonblee 1 HauMeHbIIIEe

3HAYCHHUS YUCIIOBOTO HAabopa.

Pasmax

OnuceIBaTh CTATUCTUYECKUE TAHHBIE C TTOMOIIBIO
CpenHero apuMeTHueckoro U Meauanbl. Pemars
3a/1a4i.

HM3y4yars CBOMCTBA CPEIHUX, B TOM YHCIIE

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

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

Pematsb 3agaum Ha BEIOOp crioco0a OMUCaHUs
JTAHHBIX B COOTBETCTBUU C MPUPOJAON JAHHBIX U
LEISIMU UCCIIEI0BAHUS

CnyuaiiHasi UBMEHYUBOCTD

CnyyaitHast ”3BMEHUYHBOCTh
(mpumepsr). Yactora
3HAYEHHI B MACCHBE
JIaHHbIX. [ pynmupoBka.
I'mcrorpammel.
[Ipaktruueckas paboTa
«CryyaiiHasi UBMEHYUBOCTB)

OcBauBaTh NOHATHS . YACTOTA 3HAUCHUM B MAaCCHBE
JIAHHBIX, TPYNIIUPOBKA JIAHHBIX, THCTOTPAMMa.
CtpouTh 1 aHAJIU3MPOBATH THCTOTPAMMEI,
NnoAOMpPAaTh MOJIXOAANIMN 1Iar TPyHIUPOBKH.
OcBauBaTthb rpaguueckue npeACcTaBICHUs Pa3HbIX
BHUJIOB CITy4allHOW U3MEHYMBOCTH, B TOM YHCIIE

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

Brenenue B Teoputo rpados

['pad, Bepmmna, pedpo.
IIpencraBienue 3amaun

¢ momortbko rpada. CreneHpb
(BaJIECHTHOCTb) BEPUIMHBI.
Yucno pédep u cymmapHas
creneHb BepuvH. Lens u

OcBauBathb noHsiTusi: rpad, Bepirna rpada, pedpo
rpada, cTerneHb (BAJICHTHOCTh BEPIIIMHBI), IIETTh U
UK.

OcBauBaTh NOHSTHUSA: ITyTh B rpade, SHUIEpOB MyTh,
o0xon rpada, opueHTUPOBaHHBIN Tpad.

Pemiath 3a1a44 Ha TOMCK CYMMBI CTEIIEHEN BEPILINH
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nuki. [1yTe B rpade.
[IpencraieHue 0 CBA3HOCTH
rpada. O6xon rpada
(2JIepOB MyTh).
IIpencraBnenue

00 OpUEHTUPOBAHHBIX

rpadax

rpacda, Ha mouck obxoa rpada, Ha MOUCK MyTel

B OPMEHTHPOBAHHBIX rpadax.

OcBauBaTh cI0CO0BI IPEACTABICHUS 33/1a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUH BEPOIATHOCTEH, IPyTUX
IPEIMETOB C MOMOIIBIO TpadoB (KapThl, CXEMBI,
ANEKTPUYECKHUE IeTH, (yHKIIMOHATLHBIC
COOTBETCTBUS) HA IIpUMeEpax

BeposTHOCTB 1 yacToTa
CIIy4aifHOTO COOBITHS

City4aitHblil ONIBIT U
CIIy4aifHOE COOBITHE.
BeposiTHOCTh 1 yacToTa
coObITus. Posb
MaJIOBEPOSITHBIX U
MPAKTUYECKU IOCTOBEPHBIX
COOBITHI1 B IPUPOJIE U

B oOuiectBe. MoHeTa u
UrpaibHas KOCTh B TEOPUU
BEPOATHOCTEM.
[IpakTrueckas pabora
«YacToTa BeIaieHUsI OpIaa»

OcBauBaTh NOHATHA: CIIyYalHBIA ONIBIT U
cily4aiiHOe COOBITHE, MAJIOBEPOSTHOE U TPAKTUUECKU
JIOCTOBEPHOE COOBITHE.

N3y4aTh 3Ha4MMOCTh MaJIOBEPOSITHBIX COOBITUI

B IIPUPOJIE U OOIIECTBE HA BAXKHBIX IPUMEPaAX
(aBapuM, HECHACTHBIE CITyYau, 3alI1UTa IEPCOHAILHON
uH(opMaiim, nepenayda JaHHbIX ).

N3yuyaTh posb KJIaCCUYECKUX BEPOSITHOCTHBIX
Mojienel (MOHETa, urpalibHas KOCTh) B TEOpUU
BEPOSITHOCTEM.

HaOJuronath U M3y4aTh 4acTOTY COOBITHI B IPOCTHIX
HKCIIEPUMEHTAaX, B TOM YHCJIE C TIOMOIIBIO IIUPPOBBIX
PECYPCOB, B X0JI€ TPAKTUUYECKON pabOThI

O060011eHMe,
CUCTEMATH3aUs 3HAHUU

[IpencraBneHune NaHHBIX.
OmmcarenbHas CTaTUCTHKA.
BeposTHOCTS CitydaitHOTO
cOOBITHS

IIoBTOPATH N3YUEHHOE U BHICTPAUBATH CUCTEMY
3HAHUM.

Pemartsb 3agaum Ha NIpeACTaBICHUE U ONUCAHUE
JTAHHBIX C TTOMOIIbIO U3YYEHHBIX XapaKTePUCTHUK.
OO0cy:kaaTh NpUMePbI CITy4alHbIX COOBITHH,
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MaJIOBEPOSTHBIX U MPAKTUYECKH IOCTOBEPHBIX
CIIy4alHBIX COOBITHI, UX POJIM B IPUPOJIE U KU3ZHU
YeJioBeKa

OBUIEE KOJIMYECTBO 34
YACOB I1O ITPOT PAMME
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8 KJIACC
HanmenoBanue pasnena |KonnuecTso OcHOBHOE cozepkaHne OcHOBHBIE BU/JIbI ACSTEIBHOCTH O0YYaIOMIUXCSI
(Temsl) Kypca 4acoB
[ToBTOpEeHME Kypca 4 [IpencraBieHue JaHHBIX. IToBTOPATH N3YUEHHOE U BHICTPAMBATH CUCTEMY

7 xJjacca

OnucarenbHasi CTAaTUCTHKA.
CityyaiiHasi ©3MEHYMBOCTb.

Cpennue yncioBoro Habopa.

Cnyyaiinbie cOOBITHS.
BeposTHOCTH 1 YaCTOTBHI.
Kiaccnueckne monenu
TEOPUU BEPOSTHOCTEN:
MOHETA ¥ UTPAJIbHASL KOCTh

3HAHUMU.

Pemiars 3aga4m Ha IpEACTAaBIEHUE U ONIMCAHUE
JTAHHBIX C MOMOIIBIO U3YUYECHHBIX XAPAKTEPUCTHK.
Pewmiats 3a1a4um Ha npeicTaBICHUE IPYIIIUPOBAHHBIX
JTAaHHBIX W OMIMCAHUE CITyYalHOM U3MEHYMBOCTH.
Pemiateb 3aga4mn Ha onpeAEIEHUE YACTOTHI
CIIy4allHBIX COOBITUH, 00CYX/IEHUE TPUMEPOB
CIIy4ailHbIX COOBITUI, MAJIOBEPOSITHBIX U
MPAKTUYECKU JTOCTOBEPHBIX CITyUYalHbBIX COOBITHH, X
PO B PUPOJIE U )KU3HU YETOBEKA

OmnucarespHast CTAaTUCTHUKA.
PaccenBanne JaHHbIX

Otknonenus. ucnepcus
JUCJIOBOTO Habopa.
CranpapTHOE OTKJIOHEHUE
YUCJIOBOTO Habopa.
Jlnarpammebl pacceuBaHus

OcBanBaTh NOHATHA: JUCIEPCUS U CTAHIAPTHOE
OTKJIOHEHUE, UCIIOJIb30BATh 3TU XapaKTEPUCTUKH
JUISL ONIMCAHUS PACCEUBAHUS JAHHBIX.

BoiaBUraTh runore3bl 00 OTCYTCTBUM WU HATUIUHU
CBSI3M IO AMAarpaMMaM PacCErBaHMUS.

CTtpoutsb 1rarpaMMbl paCCEMBAHUS MO UMEIOLIUMCS
JIAaHHBIM, B TOM YHCJIE C TOMOIIBI0 KOMIIBIOTEpA
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MHoxecTBa

MHOKeCTBO, TOAMHOXKECTBO.
Onepatuy Haj
MHO>KECTBAMHU:
o0beIMHEHNE, IEpeCceUeHuE,
JIOTIOJTHEHHE.

CaoiicTBa ornepauuii

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

['pacnueckoe
IpeJCTaBlICHUE

MHOKECTB

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

BoInoJHATH onepanyMu HaJ MHOKECTBAMU:
o0beIMHEHNUE, IEpeceUeHre, T0NOTHEHHE.
Hcnosb30BaTh CBOMCTBA: IEPEMECTUTENBHOE,
COYETATENILHOE, PACIIPEAEIUTEIBHOE, BKIFOYEHHUS.
Hcnoab3oBath rpadguueckoe npeacTaBieHue
MHOYKECTB IPH ONHCAHUU PEATBHBIX IPOLECCOB U
ABJICHUM, IPY PEIICHUH 33]1a4 U3 JPYTUX YUEOHBIX
IIPEAMETOB U KYpCOB

BeposTHOCTB Ciy4aliHOTO
COOBITHS

DneMeHTapHbIE COOBITHS.
Cnygaitabie cOOBITHS.
braronpustcTByronme
AJIEMEHTapHbIE COOBITHUSI.
BeposiTHOCTH COOBITHI.
OMnBITH ¢ PABHOBO3MOKHBIMHU
AJIIEMEHTAPHBIMU COOBITHUSIMH.
Crny4alinbiii BEIOOD.
[IpakTrueckas padora
«OMBITHI

C PaBHOBO3MO>KHBIMHU

OcBauBaTh NMOHSATHSI: DJIECMECHTAPHOE COOBITHE,
CITy4aiHOE COOBITHE KaK COBOKYITHOCTD
0JIarONpUSATCTBYIOUTUX AJIEMEHTAPHBIX COOBITU,
PABHOBO3MOXKHBIE DJIEMEHTAPHBIE COOBITHSI.
Pemarh 3aga4u Ha BEIYMCIIEHUE BEPOSITHOCTEN
COOBITHH 110 BEPOSTHOCTSIM 3JIEMEHTAPHBIX COOBITUI
CJIyYalHOTO OIBITA.

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

C IIOMOIIBIO KOMIIBIOTEPA.
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AJIECMEHTaPHBIMU
COOBITUAMI)

IIpoBoAUTH U U3Y4YATh ONBITHI

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUAMHU
(C UICTIOJIL30BAHUEM MOHET, UTPAIBHBIX KOCTEH,
JIPYTUX MOJIENEH) B X0/1€ MPaKTUYECKON pabOThI

Beenenue B Teopuro rpados

Hepeso. CBoiicTBa aepena:
€AUHCTBEHHOCTh ITyTH,
CyIIECTBOBAHUE BUCSUYECH
BEPILUHBI, CBSI3b MEX]TY
YUCJIOM BEPIINH U YUCIOM
pe&o6ep. [IpaBuiio yMHOXKEHUS

OcBauBaTh NOHATHS: JIEPEBO Kak rpad Oe3 mukia,
BHCsUas BepiinHa (JIUCT), BETBb JIEPEBa, MyTh

B JIEPEBE, AUAMETP JIEPEBA.

N3yuaTh cBOMCTBA AcpeBa: CYLIECTBOBAHNUE BUCAUYECH
BEPIUMHBI, €AUHCTBEHHOCTD ITyTU MEXAY IBYMs
BEPIIMHAMHU, CBSI3b MEXKY YACIOM BEPIIUH U YHUCIOM
peoep.

PemiaTh 3a1a4m Ha NOUCK U NIEPEUNCIIEHUE Ty TEU

B JIEPEBE, OINPEACIICHUE YUCIIa BEPIIUH WK pEOEp

B JIepeBe, 00X0]1 OMHAPHOTO JIepeBa, B TOM YHUCIIE

C MIPUMEHECHUEM MPABUIIA YMHOKECHUSA

Cny4aitHble COOBITHS

[IpoTHBOMOJIOKHOE COOBITHE.
Juarpamma Ounepa.
OObenMHEeHNE U TIEpeceueHne
cobsiTuil. HecoBmecTHbIE
coObITusi. @opMmyiia
CJI0KEHUSI BEPOATHOCTEM.
[IpaBuio yMHOXEHUSA
BEPOSITHOCTEU. Y CJIIOBHAS
BeposiTHOCTh. HezaBucumblie

OcBauBaTh NOHATHS: B3AUMHO TPOTUBOMOJIOKHBIE
cOOBITHSI, OTIEpalliy HaJl COOBITUSIMU, 0ObETMHEHNE U
nepecevyeHne coObITHA, quarpamMmma Jitnepa (Dinepa—
BenHna), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHSL.
N3yuyaTh TeopeMbl 0 BEPOITHOCTH 00BETUHEHUS
JBYX COOBITHH ((DOPMYJIBI CIIOKEHUS BEPOSITHOCTEN ).
Pemarts 3a1a4u, B TOM 4KCJI€ TEKCTOBBIC 3aa4H

Ha OTpeJielICHIE BEPOATHOCTENH O0BEIMHEHUS U
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coosiTus. [IpencraBnenue
CIIy4afHOTO PKCTIEPUMEHTA
B BHJIC JIepeBa

MepecevyeHUs COOBITHI C MTOMOIIBIO YUCIIOBOM
npsMoii, Auarpamm Disepa, GopMyIIbl CII0KEHUS
BEPOSITHOCTEM.

OcBauBaThb NOHATHS: IPABUIIO YMHOKECHHS
BEPOSATHOCTEMN, YCIIOBHAS! BEPOATHOCTH, HE3ABUCHMBbIE
COOBITHSI IEPEBO CIYYAHOTO OMBITA.

N3yuarts cBoiicTBa (OnpeiesieHNs ) HE3aBUCUMBIX
COOBITUH.

Pemiath 3a1a4um Ha ONIpEICIICHUE U UCITOJIb30BAHHUE
HE3aBUCUMBIX COOBITUH.

Pemiate 3a1aum Ha NOUCK BEPOSITHOCTEM, B TOM
YHUCJIE YCIIOBHBIX, C UCIIOJIb30BAHUEM JIEPEBA
CJIy4allHOTO OTbITa

O060011eHMe,
cUCTEMAaTH3aUs 3HAHUU

[IpencraBieHne JaHHBIX.
OnucarenbHas CTATUCTHKA.
['padwi. BepostHOCTH
CITy4aiflHOTO COOBITHSI.
DneMeHTbl KOMOMHATOPUKU

IHoBTOPATH N3YUCHHOE U BHICTPAUBATH CHCTEMY
3HAHUMU.

Pemiathb 3aga4m Ha IPEACTABICHNUE U OTIMCAHUE
JTAHHBIX C TTOMOIIbIO U3YYEHHBIX XapaKTEPUCTUK.
Pemars 3agaun ¢ npuMeHeHueM rpados.

Pemathb 3aga4m Ha HAX0XKAECHUE BEPOSTHOCTH
CITy4aiiHOTO COOBITHS 110 BEPOSTHOCTSM
AJIEMEHTAPHBIX COOBITHI, B TOM YHUCJIE B OTBITAX

C PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHUSMHU.
Pemarb 3aga4u Ha HAXO0KIACHUE BEPOATHOCTEU
00BbETMHEHUS U TICPECCUCHUS COOBITHIA, B TOM UHCIIC
HE3aBUCHUMBIX, C UCIIOJIb30BaHNEM IrpadyuuecKux
IIPEACTABICHUN U JIEpeBa CIIy4YalHOI'O OIIBbITA.
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Pemarsb 3aga4m Ha iepeyrciieHne KOMOUHAIIHI
(4ncra nepecTaHoOBOK, YHCIa COYETaHUN),

Ha HaXOXKJIEHUE BEPOSTHOCTEH COOBITUH C
IPUMEHEHNEM KOMOWHATOPUKH, B TOM YHCIIE

C MCIOJIb30BaHUEM TpeyroabHuka [lackamns

OBLIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

34
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9 KJIACC
HaunmenoBanue paznena |KonuuecTBo OcHoOBHOE coziep)KaHue OcHOBHBIE BUJIBI JEATEIHHOCTH O0YHAIOIIUXCS
(TemnbI) Kypca 4acoB
[ToBTOpEeHME Kypca 4 [IpencraBicHue TaHHBIX. IToBTOPSATH N3YYCHHOE U BHICTPAUBATH CHCTEMY

8 Kimacca

OmnucarepHas CTATUCTHUKA.
Omnepanuu HaJ COOBITUSIMHU.
HezaBucuMocCcThs COOBITUIA

3HAHUMU.

Pemarts 3a1a4u Ha ipe/ICTaBICHUE U ONTUCAHUE
JTAHHBIX.

Pemars 3agaum Ha HaX0XKIEHUE BEPOSITHOCTEN
0oOBeIMHEHUS U TIepeceYeHUs! COOBITHI, B TOM YHCIIE
HE3aBUCHUMBIX, C UCIOJIb30BaHUEM rpadyuuecKux
MPEJICTABICHUM U JepeBa CIIy4YalHOTO OIbITA.
Pemarts 3a1a4u Ha nepeyncieHue KOMOUHAITUI
(uncia mepecTaHOBOK, YMC/Ia COUCTAHMH ),

Ha HAXO0XKJICHUE BEPOATHOCTEH COOBITHI

C MPUMEHEHNEM KOMOMHATOPUKHU, B TOM YUCTIE

C UCIOJIb30BaHUEM TpeyrojbHuKa [lackamns

DN1eMEeHTbl KOMOMHATOPUKHU

ITepecranoBku. Pakropua.

CoueraHus ¥ YUCIIO
coueTaHui. TpeyrojbHUK
ITackans. IlpakTuueckas
paboTta «Beruncienue
BEPOSITHOCTEN

C UCIOJIb30BAaHUEM

OcBauBaTh NOHATHA: KOMOMHATOPHOE MPABUIIO
YMHOKEHUS, yHIOPsA0UeHHAs apa, TPOHKa 00bEKTOB,
nepecTaHoBKa, GakTopuai Yucia, CoOueTaHue, YUCIIo
coYeTaHuu, TpeyrojabHuk [lackans.

Pemars 321244 Ha IEpEUYNCIIEHUE YIIOPSAIOYEHHBIX
ap, TpOeK, IEPEUHUCIICHUE TIEPECTAHOBOK

Y COUYETAHUH DJIEMEHTOB Pa3JIMYHBIX MHOXKECTB.
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KOMOMHATOPHBIX (DYHKITHN
AIEKTPOHHBIX TAOIUI»

Pemiath 3a1a4u Ha IPUMEHEHHUE YUCIIa COYCTAHUNA

B alireOpe (COKpaIéHHOe YMHOKEHHUE, OMHOM
HrroToHa).

Pemiath, npuMeHsisi KOMOWHATOPHUKY, 337291

Ha BBIYKCIICHUE BEPOSTHOCTEH, B TOM YHCIIE C TTIOMOIIIBIO
AJIEKTPOHHBIX TAOJIHI] B XO€ MPAKTUIECKOM pabOThI

['eomeTprueckas
BEPOSITHOCTh

I'eomerpuueckas
BEpOATHOCTh. CiTy4alHbIN
BBIOOP TOUYKH U3 QUTYPHI
Ha IIOCKOCTH, U3 OTPE3KA,
U3 IyTU OKPYKHOCTH

OcBauBaTh NOHSATHE TECOMETPUUECKOM BEPOATHOCTH.
Pemiath 3a1a4m Ha HAXOXKJICHUE BEPOSTHOCTEN

B OITBITaX, MPEJICTABUMBIX KaK BEIOOp TOYEK

W3 MHOTOYTOJIbHUKA, KPyTra, OTpe3Ka WA IyTH
OKPYHOCTH, YACJIOBOTO MPOMEKYTKA

Wcnwitanus bepryium

HcneiTanue. Ycnex u
Heyaava. Cepusi UCTIBITAHUN
JI0 TIEPBOTO ycrexa.
Ucneitanus bepryium.
BepostHOCTH COOBITHI

B CEpUM UCTIBITAHUHN
bepnynnu. [Ipaktnueckas
pabora «cnpiranus
bepnymm»

OcBauBaTh NOHATHA UCTIBITAHUE, SJIEMEHTAPHOE
COOBITHE B UCTIBITAHUHU (YCIIEX U HEYyAaua), Cepus
VCIBITAaHWW, HACTYIUJIEHUE TIEPBOIO yCIexa
(Heynaum), cepusi ucnsiTanuii bepaysmm.

Pemarh 3aga4u Ha HAXO0XKJICHUE BEPOSATHOCTEMN
COOBITHH B CEpUU UCTIBITAHUH JIO IIEPBOTO yCIexa,
B TOM YHCJIE C IPUMEHEHUEM (POPMYIIbI CyMMBI
r€OMETPUYECKOU MPOTrPECCHH.

Pemarh 3aga4u Ha HAX0XKJICHUE BEPOSTHOCTEU
AJIIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHHMA
bepnym, Ha HAX0XKIECHUE BEPOATHOCTH
ONPENEIIEHHOTO YUCIIA YCIIEXOB B CEPUU UCIIBITAHUN
bepuymmn.

M3yuaTs B X0/1€ MPAKTH4YECKO# padoThlI,
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B TOM YHCJI€ C IOMOIIBIO ITU(POBBIX PECYPCOB,
CBOMCTBA BEPOSTHOCTH B CEPUH UCTIBITAHUMN
beprymm

CnydaiiHas BeTMYMHA

CrnyvaiiHas BeIMUMHA U
pacrpeneieHme
BEPOSITHOCTEM.
MaremaTnieckoe 0KuJaHue
Y IUCTIEPCHUS CIIyHalHOMN
BeJIMYUHBL. [[pumMepbl
MaTeMaTUYECKOTO OKHUIAHUS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYEHUS
BEJINYUHBI.

[TonsaTHe 0 3aKOHE OONBIINX
yucei. 3mepenue
BEPOSITHOCTEN C TOMOLIBIO
yacToT. [ [puMeHenue 3akoHa
OOJIBIIINX YUCET

OcBOUTH NOHATHSA: CITyyaliHasl BEJIMYNHA, 3HAUCHUE
CIIy4allHOM BEJIMYUHBI, PACIIpEICIICHUE
BEPOSITHOCTEM.

M3yuyaTh 1 00cyxAaTH IPUMEPHI AUCKPETHBIX U
HEIPEPBIBHBIX CIyYalHbIX BEJIUYUH (POCT, BEC
YEJI0BEKA, YUCICHHOCTh HACEIIEHUSA, APYrue
VM3MEHUYMBBIC BEJIMYMHBI, pACCMaTPUBABILINECS

B Kypce CTaTUCTHKHU), MOJICTIbHBIX CITy4alHbIX
BEJINYMH, CBSI3AHHBIX CO CIIyYalHBIMU OIIBITAMHU
(6pocaHre MOHETHI, UTPATILHON KOCTH, CO CITy4YaiiHBIM
BBIOOPOM H T. 11.).

OcBanBaTh NOHATHS: MATEMATUIECKOE OKHJIAHNE
CIIy4allHOM BEJIMYMHBI KaK TEOPETUYECKOE CPENHEE
3HAYEHHE, TUCIIEPCUS CITyYallHOM BEJIMYMHBI KaK
aHaJIOT JUCIEPCUU YMCIOBOT0 Habopa.

Pemiats 3a1a41 Ha BEIYMCIIEHUE MATEMATHYECKOTO
0KUJAHUS U JUCTIEPCUU JUCKPETHOW CIIy4aliHON
BEJINYMHBI 110 33JTaHHOMY PaCIIPENEIEHUI0, B TOM
YUCJIE 3a/1a4, CBS3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESMH.

3HAKOMHUTBCS C MATEMATUYECKUM 0KUIAHUEM H
JACTIEPCUEN HEKOTOPBIX pacIpeIesIeHUl, B TOM
YUCJIE PACIIPEAEIICHUS CIIyYalHOW BEJIMYNHBI «YUCIIO
YCIIEXOB» B CEpUM UCIIBITaHUN bepHyuin.
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N3yuyaTh 4acTOTy COOBITHS B TIOBTOPSFOIIMXCS
CJIy4allHBIX OMBITAX KaK CIyYalHYIO BEJIMUUHY.
3HAKOMHUTBCS C 3aKOHOM OO0JIBIINX yucen (B popme
bepuyn): mpu 00JIBIIOM YKCIIE OMBITOB YacTOTa
COOBITHA OJIM3KA K €r0 BEPOSTHOCTH.

PemaTtsh 3a1a4u Ha U3MEPEHHE BEPOSITHOCTEH

C MOMOIIBIO0 YacToT. Q0Cy:KIAaTh pOJb 3aKOHA
OOJIBIIIKMX YKCENI B OOOCHOBAHUM YaCTOTHOTO METOAa
MU3MEPEHUS BEPOATHOCTEMN.

OO0cyxaaTh 3aKOH OOJIBILIMX YHUCEN KaK MPOSBICHUE
CTaTUCTHUYECKOM YCTOMUYMBOCTU B U3MEHUYHMBBIX
SBJICHUSIX, POJIb 3aKOHA OOJIBIIMX YHUCEIT B IPUPOJIE U
B )KU3HH YEJIOBEKA

O60011eHNE, KOHTPOIb 10 [IpencraBieHne TaHHBIX. IHoBTOPSATH N3YyYEHHOE U BHICTPAMBATH CUCTEMY
OnucarenbHast CTaTUCTHKA. 3HAHUM.
BeposaTHOCTH CiiydaitHOTO PemiaTs 3a1a4m Ha IPEICTABICHUE U ONMCAHUE
COOBITHS. DIEMEHTHI JTAHHBIX.
xoMOuHaTopuky. Caydaiinsle | PemaTh 3agaum Ha HAXOXKJCHUE BEPOSTHOCTEH
BEJINYMHBI U PaCIIpEACICHUS COOBITHI, B TOM YHUCJIE€ B ONBITAX C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH,
BEPOSITHOCTEN 0ObEIMHEHUSI U ITepEeCeUEHUS
COOBITUM, BBIYUCIISATH BEPOSITHOCTH B OIBITAX
C CEpPUSMU CIIy4YalHbIX UCTIBITAHUI
OBIIEE KOJIMYECTBO 34
YACOB I10 I[TPOTPAMME
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