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@enepanbHas pabouass mnporpamma Io ydeOHOMy npeamery «Maremarukay
(6a3oBbIl ypoBeHB) (mpeaMeTHas obnacTh «Marematuka u HHPOpMATHKaA») (manee
COOTBETCTBEHHO — IIpOrpaMMa 110 MaTeEMAaTUKE, MaTEMAaTHKa) BKJIIOYAET MTOSICHUTEIbHYIO
3alUCKY, COAEpKAHUE OOY4YEHUSs, IUIAHUPYEMBbIE pEe3YyJbTaThl OCBOCHHUS IPOTrPaMMBbl
10 MaTEMATUKE, TEMAaTUYECKOE TIIaHUPOBAHHKE.

IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo marematwke il oOydaromuxcs 5-9 kmaccoB paspaboraHa
Ha ocHoBe PI'OC OOO. B nmporpamme 1Mo MareMaTUKE YUYTEHBl UJEU U MOJOKCHUS
KoHnenmmu pa3BuTus MaTeMaTH4IecKOTo oOpazoBanus B Poccuiickoit deneparm.

[IpenMeTom MaTeMaTHKU SBISAIOTCA (DyHAaMEHTaJIbHBIE CTPYKTYphI HAILIETO MUPA
— TMPOCTPAaHCTBEHHbICE (OPMBI M KOJMYECTBEHHBIE OTHOLIECHUS (OT MPOCTEHIIHNX,
YCBAaMBAEMbIX B HENOCPEJICTBEHHOM OIMbITE, 10 JAOCTATOYHO CIIOXHBIX, HEOOXOJIMMBIX
JUTSL pa3BUTHS HAYYHBIX W MPUKIAIHBIX Ujeh). MaremaTrudeckue 3HaHus 00eCIedYuBaloT
NOHMMAHWE MPUHLMUIIOB YCTPOWCTBA W HCIOJb30BAHUS COBPEMEHHOW TEXHUKH,
BOCIIPUATHE W HHTEPNPETANMUI0 COLMUAIBHOM, 3KOHOMUYECKOW, IMOTUTHYECKOU
uH(bOpMaIK, JAI0T BO3MOXKHOCThH BBIMOJHATH PACUETHl U COCTABIISTH AJITOPUTMBI,
HaxXOJAUTh W  NOPUMEHATh  GOPMYJbI, BIaJACTh NPAKTUUYECKUMH  MOpUEMaMu
T€OMETPUUYECKUX U3MEPEHUIN U MOCTPOCHUH, YUTATh HH(POPMALIUIO, TIPEJICTABICHHYIO B
BHUJIE€ TaONMI, JuarpaMMm M rpaduUKOB, >XUTh B YCJIOBHUSX HEONPEACIEHHOCTH U
MOHUMAaTh BEPOSITHOCTHBIN XapakTep CIIy4ailHbIX COOBITHH.

N3yuenue MmaTeMaTuku GOpMHUPYET y OOYHAOIIUXCSI MATEMaTUYECKUI CTHIIb
MBIIUIECHUS, TPOSBIIAIONIMIICS B ONpeeIEHHBIX YMCTBEHHBIX HaBbIKax. OOyuaromuecs
OCBaMBAaIOT TaKUWE MPUEMBI U METOJbl MBIIUICHUS, KaK HWHIAYKIHUS W JETyKIHS,

000011IeHHEe U KOHKPETU3alusl, aHAIN3 U CUHTE3, KilacCu(UKauUs U CUCTEMATU3alIMS,
abcTtparupoBanue u aHanorus. OOBEKThl MATEMATUYECKUX YMO3AKIIOUEHUH, MpaBUIIa
MX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTHYECKUX MMOCTPOCHU, CTOCOOCTBYIOT
BbIpaOOTKE YMeHUs (OPMYITUPOBATH, 0OOCHOBBIBATH M JIOKA3BIBAThH CYXKJCHUS, TEM
CaMbIM Pa3BUBAIOT JIOTHUECKOE MbllIIeHHE. M3yueHne MaTeMaTuku 00ecrneynBaeT
dbopMUpOBaHUE ANTOPUTMUUYECKON KOMIOHEHThI MBIIICHUS U BOCITUTAHUE YMEHUM
NEWCTBOBaTh MO 3aJJaHHBIM  AJITOPUTMaM, COBEPIIEHCTBOBATh W3BECTHBIE U
KOHCTPYHUPOBATh HOBbIE. B mpoliecce penieHus 3ajiay — OCHOBOM yueOHOM
NEATEIIbHOCTH Ha YPOKaX MaTeMaTUKH — PA3BUBAIOTCS TBOPUYECKAsl U MPUKIAIHAS
CTOpPOHBI MbIlIeHUA. O0yueHne MaTeMaThke JaéT BO3MOKHOCTh Pa3BUBATh y
00y4Jaronuxcsi TOYHYI0, palliOHATBHYIO U HTHHOPMATUBHYIO peUb, yMEHUE OTOMPATh
HauOoJiee MOAXOMASIINE SI3bIKOBbIE, CHMBOJIMYECKHE, TpapuiyecKue CpeaAcTBa AJis
BBIPAXEHUS CYXICHUU U

HArJIATHOTO UX MPEJICTABIICHHUS.

[Ipy W3yyeHUM MaTeMaTHKU OCYILIECTBISETCA OO0Ilee 3HAaKOMCTBO C METOJIaMU
NO3HAHUS JEHCTBUTEIBLHOCTH, MPEACTABICHUSIMU O MPEIMETEe U METOAaX MAaTEMAaTUKH,
WX OTJIUYMH OT METOJIOB JPYIMX €CTECTBEHHBIX W TYMAaHHUTAPHBIX HayK, 00
O0COOEHHOCTSIX MPUMEHEHHUSI MAaTEMATHUKH JIJISl PEIICHUS HAYYHBIX U MTPUKIIATHBIX 3371a4.



[IpuopureTHbiMu 1ensIMU  OOydeHHs] MaremaTuke B 5-9 Kkiaccax SBJISIOTCS:
dbopMUpOBaHUE LEHTPAIBHBIX MATEeMAaTUYECKUX MOHATUHN (YMCIO, BEIMYUHA,
reoMeTpuyeckas ¢urypa, nepemMeHHasi, BEpOsITHOCTb, (PYHKIUs), 00€CIeUnBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHYECKOI0 00pa30BaHus 00yYarOIINXCS;

MO/BEACHUE OOYyYaroUMXCsl Ha JOCTYIHOM JUII HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKU U OKPY>KAIOLIETO MUPa, MIOHUMAHUE MATEMATUKU KAaK 4acTU
oO1Iel KylIbTYphl UEJIOBEYECTBA;

pa3BUTHE MHTEIUICKTYaJdbHBIX M TBOPUYECKHX CIOCOOHOCTEH 00ydarommxcs,
MTO3HABATEJIbHOM aKTUBHOCTH, MCCIIEI0BATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIUICHUS,
MHTEpeca K U3YUEHUI0 MaTEMATHKH;

dopmupoBanrue (YHKIUOHATBPHOW MaTEeMaTHUYEeCKOH TPAaMOTHOCTH: YMEHHS
pacrno3HaBaTh MPOSABIECHUS MAaTEMATUYECKUX MOHITUNH, OOBEKTOB U 3aKOHOMEpPHOCTEH
B PEANbHBIX >KMU3HEHHBIX CUTYalMSIX W MPU U3YYEHUU IPYTUX y4EOHBIX MPEIMETOB,
MPOSIBJICHUS] 3aBHCHUMOCTEd U 3aKOHOMEpPHOCTEH, (OpMyIHpOBaTh HX Ha S3bIKE
MaTEeMaTUKM M CO3JaBaTh MAaTEMaTHYECKHE MOJEIM, IPHUMEHITh OCBOCHHBIN
MaTeMaTUYeCKHi ammapaT [Uisi peleHusl MNpPaKTUKO-OPUEHTUPOBAHHBIX — 3ajad,
UHTEPIPETUPOBATH U OLICHUBATH NIOJyYECHHBIE PE3YJIBTATHI.

OCHOBHbIE JIMHUU COJAEPKaHUS IMPOrpaMMbl IO MaTeMaTHke B 9—9 Kiaccax:
«Hucna v BbIUUCIECHUD?, «Alredpa» («Anredpandyeckue BBIPAKEHUS», «YPABHEHUS U
HepaBeHCTBa»), «Dynkuum», «l'eomerpus» («['eomerpuueckue ¢urypel U uUxX
CBOMCTBaY,

«3MepeHne TeoMEeTpUYECKUX BENUYUH»), «BeposSTHOCTh M cTaThcTHKay. JlaHHbIE
JUMHUM Pa3BUBAIOTCA MapajlielbHO, KaXkJasi B COOTBETCTBUU C COOCTBEHHOM JIOTHUKOM,
OJIHAKO HE HE3aBUCUMO OJ[HA OT JAPYIOi, a B TECHOM KOHTAKTE U B3aUMOJECHCTBHUHU.

CopepxaHue mporpaMMbl 0 MaTeMaTUKe, paclpeaenéHHOe M0 TogaM O0y4YeHus,
CTPYKTYPUPOBAHO TaKUM O0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPUHIUIHAIBHBIM
BonpocaM  oOydaromyecss — OOpallainuch  HEOJHOKPATHO, 4YTOOBI  OBJIAJICHUE
MaTEMaTUYECKUMH TOHATUSMU W HaBBIKAMHU OCYILECTBIBUIOCH ITOCJIEN0BATEIBHO U
MOCTYMATENbHO, C COOJIOJEHUEM MpPUHIUIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIFOUAJIUCh B OOUIYI0 CHCTEMY MAaTEMaTHYECKUX MPEICTABICHUN OO0ydYaroImuxcs,
paciupsis 1 yriryossis e€, o0pas3ys IpOYHbIe MHOXKECTBEHHBIE CBS3H.

B cootBerctBUn ¢ ®I'OC OOO maremaTuka siBI€TCS 00s13aTEIbHBIM YYeOHBIM
OpeIMETOM Ha YpOBHE OCHOBHOro o6iiero oOpaszoBanus. B 5-9 kiaccax maremaruka
TPaJAMIIMOHHO H3YYaeTcsi B paMKax CIEAYIOIHMX Y4YeOHbIX KypcoB: B 5—6 kiaccax —
Kypca
«Marematukay, B 7-9 kiaccax — KypcoB «AnreOpay (BKJIHOYas 3JIEMEHTbl CTATUCTUKU U
Teopuu BeposTHocTer) u «l'eomerpusi». IlporpamMmmoil Mo maTeMaTWKe BBOIUTCS
CaMOCTOSITENIbHBIN yu4eOHBIN Kypc «BeposiTHOCTh M CTATUCTUKA.

OO0miee 4KMCIIO 4acOB, PEKOMEHJOBAHHBIX JJISI U3Yy4YCHHUsT MaTeMaTuku (0a30BbIN
YpOBEHb) Ha YPOBHE OCHOBHOTO 0OIero ooOpaszoBanusi, — 952 waca: B 5 kiacce —
170 gacos (5 yacoB B Hezeno), B 6 kiacce — 170 yacos (5 yacoB B Heenro), B 7 Kiiacce
— 204 4aca (6 gacoB B Hefenmo), B 8 kinacce — 204 gaca (6 wacoB B Heneo), B 9 Kiacce



— 204 gaca (6 yacoB B HE/IEIIO).



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS TPOI'PAMMbI
11O MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU

W3ydyenne mMatreMaTHKd Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs HAMpaBICHO
Ha JIOCTM)KEHHE OOYyYarouMMUCA JIMYHOCTHBIX, METANpPEeIMETHBIX U MPEIMETHBIX
00pa30BaTeNbHBIX PE3YIBTATOB OCBOCHUS Y4EOHOTO IpeaIMeTa.

JIMYHOCTHBIE PE3YJbTATDBI

JInyHOCTHBIE  pe3yabTaTbl  OCBOEHMS  MNpPOrpaMMbl 1O  MaTEMaTUKE
XapaKTEPU3YIOTCS:

1) naTpuoTHYecKOe BOCTIMTAHHE:

MPOSIBJIEHUEM HMHTEpPECAa K MPOIUIOMY M HACTOAILIEMY POCCHMCKOW MAaTEMATHUKH,
LIEHHOCTHBIM OTHOIICHUEM K JOCTHKEHUAM POCCUHUCKHUX MAaTEMaTUKOB U POCCUHCKOU
MATEMATUYECKON IIKOJbI, K HCIOJB30BAHUIO ITUX JOCTHKEHHUU B JIPYTMX HAyKax M
IPUKIIAIHBIX chepax;

2) rpaxaaHcKoe H JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJTHEHUIO 0053aHHOCTEN Ipak/IaHWHA U pealn3alliy ero mnpas,
MPE/ACTABICHUEM O MaTEMaTHYECKUX OCHOBaX (PYHKUMOHUPOBAHUS PA3IMYHBIX
CTPYKTYp, SIBICHHH, TMpOIEAYp TpaxAaHCKOTO oOmiecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXIEHUIO STUYECKHX NpoOJeM, CBSI3aHHBIX C
NPAaKTUYECKUM MPUMEHEHUEM JOCTHKEHUI HAyKH, OCO3HAHUEM BaKHOCTU MOPaJIbHO-
ATUYECKUX MPHUHIIMIOB B I€ITEIbHOCTH YYEHOTO;

3) Tpya0BO€ BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTHBHOE Yy4YacTHE B pEIICHUM IPAKTUYECKUX  3a7ad
MaTEMaTUYECKOM  HANPABIEHHOCTH, OCO3HAaHUEM  BAXXHOCTH  MAaTEMaTUYECKOTO
oOpa3oBaHMsI Ha NPOTHKEHUM BCEH JKU3HU [UJI YCHEIIHOW MNpo¢eCcCHOHAIbHON
JESATEIbHOCTY W PA3BUTHEM HEOOXOAUMBIX YMEHHWH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM HWHAMBHIYAJIbHON TpPaeKTOpUM OOpa30BaHUA M JKU3HEHHBIX IUIAHOB
C YYETOM JINYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIOCOOHOCTBIO K  OMOLMOHAJIBHOMY U 3CTETUYECKOMY  BOCHPHUATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, pacCyKIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHMS:

OpUEHTaluMel B  JEATEIbHOCTH HAa COBPEMEHHYK) CHUCTEMY  Hay4HBIX
MPEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, MPUPOIBI U
oOmecTBa, TOHMMAaHUEM MaTEMaTUYECKOM Hayku Kak cdepbl 4YeloBEYECKOU
NEATEeIbHOCTH, A3TanoB €€ pa3BUTUS M 3HAYMMOCTH [UJIsi Pa3BUTUSA LIMBUJIU3ALINHU,
OBJIQJICHUEM SI3BIKOM MATE€MaTUKU U MAaTEMAaTHYECKON KYJIbTypOoll Kak CpPeACTBOM



ITO3HAaHUA MHpPA,



OBJIaACHUECM HpOCTCﬁHII’IMPI HaBBIKaMH HCCHCHOB&TCHLCKOﬁ JACATCIBHOCTH,

6) pusnueckoe BocnuTanme, (opMupoBaHMEe  KYJLTYPbl  3I0POBbSI U
IMOLMOHAJBHOIO 0J1ArONOJyYHs:

TOTOBHOCTBIO IPUMEHATh MATEMaTUUYECKUE 3HAHUS B MHTEPECAX CBOETO 370POBBS,
BEJICHUS 37I0POBOTO 00Opas3a >KM3HMU (30pOBOE NMUTAHHE, COANAHCHUPOBAHHBIA PEKUM
3aHATUA M OTAbIXa, peryjsipHas ¢u3NyYecKas aKTHUBHOCTH), C(HOPMUPOBAHHOCTHIO
HaBbIKa pedIiekcuy, IpU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO K€ MpaBa JIpyroro
YEJIOBEKa;

7) IKOJIOTHYECKO€E BOCTIMTAHNE:

OpUEHTAIMel Ha MPUMEHEHHE MaTeMAaTUYeCKUX 3HAHWM IS pelIeHHs 3ajad
B 00JIaCTU COXPAHHOCTH OKPYKaloLIEH Cpelibl, IUNIAHUPOBAHUS OCTYIIKOB U OLIEHKU UX
BO3MOJKHBIX TIOCIIECTBUNA JUISI OKPY’KAIOWIEW Cpenbl, OCO3HAHHWEM TIJI0OAIBHOIO
XapaKTepa SIKOJOTMYECKUX MPOOIEM U MyTEN UX PELICHUS;

8) apanTanus K M3MEHSIIOUUMCS YCJIOBHSM CONMAIBHOI ¥ MNPUPOIHOM Cpebl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIIOBHUSAX HEONMPEACIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOCH KOMIIETCHTHOCTH dYepe3 MPAKTUYECKYHO NeSITeIbHOCTh, B TOM YHCJIE YMEHHE
YUUTBCS y APYTUX JIIOJIEH, TpHoOpeTaTh B COBMECTHOM JEATEIbHOCTH HOBBIC 3HAHUS,
HABBIKM U KOMIICTEHIIUH U3 OTBITA IPYTHX;

HEO0OXOMMOCTBIO B (DOPMUPOBAHMH HOBBIX 3HAHUM, B TOM 4Hciie (OPMYIUPOBATH
UJIeH, TMIOHATHS, TUIIOTE3bl 00 00BEKTAaX U SBJIICHUSAX, B TOM YHUCJIC paHee HE M3BECTHBIX,
0CO3HaBaTh Je(PUITUTHI COOCTBEHHBIX 3HAHWHW M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPHUHUMATh CTPECCOBYIO
CUTyaIlMI0 KaK BBI30B, TPEOYIOMUA KOHTPMEpP, KOPPEKTUPOBATh IPHUHUMAEMBbIC
pemeHus W ACHCTBUA, (OpMyIUpoBaTh W OICHWUBATH PHUCKA W  TOCICACTBHS,
dbopMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI

B pesymbraTte OCBOEHUS TpOTpaMMBbI [0 MAaTeMaTHKE Ha ypPOBHE OCHOBHOTO
oOmiero oOpazoBaHusi y oOydvaromierocs OyAayT cQOpMHUpPOBaHBI MeETANpPeIMETHbHIE
Pe3yJIbTaThl, XapaKTePU3YIOIIHECS OBJIAJICHUEM YHUBEPCAIBHBIMH ITO3HABATEIIHHBIMU
JICHUCTBUSMY, YHHUBEPCATHbHBIMA KOMMYHUKATHBHBIMU JIEHCTBUSAMU M YHUBEPCATLHBIMA
PETYJIATUBHBIMU JICHCTBHSMH.

ITo3naBaTe/ibHbIE YHHUBEPCAJIbHbIC Y4eOHbIE JeCTBUS
ba3zoBble joruyeckue 1eMCTBUA:

BBISIBJSITH M XapaKTePU30BaTh CYIIECTBEHHBIC TPU3HAKK MaTeMaTHYCCKUX
OOBEKTOB, MOHATHI, OTHOIIEHUA MEXAY MOHATUSMHU, (POPMYIUPOBATH ONpEACIICHUS
MOHSTHI, yCTAaHABIIMBATh CYIISCTBEHHBIM TPH3HAK KJIacCH(PHUKAIMK, OCHOBAHUS
JUTs1 00OOIIEHUS U CPaBHEHUSI, KpUTEPUHU TIPOBOJUMOTO aHAJIH3a,;

BOCTIPUHUMATH, POPMYITHPOBATH U MIPEOOPa30BBIBATH CYKIACHHS: YTBEPAUTEIHHBIE



M OTpUIIaTEJIbHbIC, €AMHUYHbIE, YACTHBIC U O0LIHE, YCIOBHBIE;

BBISBIISITh MAaT€MaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IPOTHBOPEUHS
B (akrax, MaHHBIX, HAOJIOACHUSAX M YTBEPXKACHUSAX, MpenjgaraTb KpPUTEPUH
IS BBISIBIICHUSI 3aKOHOMEPHOCTEH 1 MPOTHBOPEUNH;

JenaTh BBIBOABI C HCIOJIB30BAaHMEM 3aKOHOB JIOTHKH, JAEAYKTUBHBIX U
MHIyKTHUBHBIX YMO3aKIIOYCHNUH, YMO3AKIIOUEHUH 10 aHAJIOTHH;

pa3buparh J0Ka3aTeNbCTBA MAaTEMAaTHYECKUX  YTBEPXKIACHHHM  (TMpsMble U
OT TPOTUBHOTO), TMPOBOAUTH CAMOCTOATEIBHO  HECJIOXKHBIE JOKa3aTelbCTBA
MaTeMaTH4ecKuX (PakToB, BBICTpAaUBATh apryMEHTAIMIO, NPUBOAUTH TPUMEPH U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CHOCO0 pelieHus yueOHO! 3amaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus1, BbIOMpaTh Hanbojee MOAXOIANIMM C yUETOM CaMOCTOSITENIbHO BbIIETICHHBIX
KpUTEPHUEB).

ba3zoBble ucciegoBaTebCKre JeHCTBUA!

WCITOJIB30BaTh BOIMPOCHI KaK MCCICIOBATEIBCKAA HWHCTPYMEHT ITO3HAHWS,
dbopMyIHpOBaTh BONPOCH, (PUKCHPYIOIIHE TPOTUBOPEUHE, TTPOOIEMY, CAMOCTOATEIHLHO
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3y, apIYMEHTHPOBATH CBOIO
MTO3UIIAI0, MHCHHE;

IIPOBOJUTH 110 CAMOCTOSITEILHO COCTABIIEHHOMY TUTAHY HECJIOKHBIM IKCIIEPUMEHT,
HEOOJIBIIIOE HWCCIEAOBAHUE [0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTy COOOM;

CaMOCTOSATENbHO (OPMYIHPOBATh OOOOIIEHUST W BBIBOJBI IO pPE3yJibTaTaMm
IPOBEIEHHOTO HAOJIOJECHUS, UCCIIENOBAHUS, OLIEHUBATh JIOCTOBEPHOCTH IMOIYYEHHBIX
PE3yNbTaTOB, BHIBOJIOB U 000OIICHMIA;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TakkKe BBIABUTATH
MIPEATOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBUSX.

Pabora c ungopmanmeii:

BBISIBJISITH ~ HEJJOCTATOYHOCTb M M30BITOYHOCTh  HMH(OpPMAlMM,  JIaHHBIX,
HEO0OXOAMMBIX JJI pELICHUs 3a]1auu;

BbIOMpATh,  AHAJIM3UPOBATh, CHCTEMATHU3UPOBaTh U  HMHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3IMYHbIX BUIOB U (POPM MpeaCTaBICHUS;

BbIOMpaTh (popmy npeacTaBiaeHus: HHGOPMAIMU U WILTIOCTPUPOBATH pELIacMble
3aJlauM CXeMaMu, TuarpaMMamMu, HHOM rpauKoil 1 uX KOMOUHAIUSIMUY;

OLICHMBATh HAAEKHOCTh UH(POPMALIMU 110 KPUTEPHSM, NMPEIJIOKEHHBIM YUUTEIEM
WK CPOPMYIMPOBAHHBIM CAMOCTOSITENIBHO.

KoMmyHukaTuBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC TCHCTBUSA:

BOCIIpPUHMUMATL U q)OpMy.HI/IpOBaTB CYXKIACHUA B COOTBCTCTBHMU C YCIOBUSAMH U
J(SA1 0209041 O6IH€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPpAKATH CBOIO TOYKY 3PCHHUS B YCTHBIX
M TIHMCBMCHHBIX TCKCTax, JdaBaTb IIOACHCHHA II0 XOAY PCIICHUA 3agadu,
KOMMCHTUPOBATb



TIOJTyYEHHBINH Pe3yIbTaT;

B XO0/€ OOCYXIEHHS 3a/JaBaTh BOMPOCHl IO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOJIeMbl, pelaeMoi 3aJlaur, BBICKA3bIBATh HJICH, HAIICJICHHBIC HA MOWCK PEIICHHS,
COTOCTABJIATh CBOM CYXICHHS C CYXJACHHSAMH JApPYTUX YYaCTHUKOB JHajora,
oOHapyXMBaTh Pa3IUYHUe U CXOJICTBO MO3UIIMN, B KOPPEKTHOU dopMe GopMyITupOBaTh
pa3HOTIIaCHsI, CBOM BO3PAKCHUS;

NPECTABIATh PE3YNbTAaThl PEIICHHUS 3aJadyd, JKCICPUMEHTa, HCCICIOBaHus,
NPOEKTa, CaMOCTOSATEIBHO BBIOMPATh (GOpMaT BBICTYIUICHUS C Y4ETOM 3amad
NPE3CHTAINN U OCOOCHHOCTEH ayUTOPHH,

MOHUMAaTh W WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHAWBHIYaTbHOU
paboTHI TIPH PEIICHNN YUYCOHBIX MAaTEeMaTHICCKUX 3a/1a4;

NpUHUMATh 1€ COBMECTHOW JIEATENbHOCTH, IUIAHUPOBATH OPraHU3alUIo
COBMECTHOM pabOThI, pacipenesiTh BUAbI paboT, JOrOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3yJbTaT paboThl, 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboThl (0OCykIeHUs, OOMEH MHEHUSIMH,
MO3TOBBIE€ IITYPMbl U JIPYTHE), BHIMIOJHATh CBOK YacTh PaOOThl U KOOPJIUHUPOBATH
CBOM JICHCTBUA C JAPYTMMH WICHAMH KOMaH/Ibl, OLICHUBATh Kaue€CTBO CBOETO BKJIAJA B
001U IPOYKT MO KPUTEPUSIM, CPOPMYIMPOBAHHBIM yUaCTHUKAMU B3aHMOICHCTBHUS.

PerynsiTuBHbIC YHHBepCaJbHbIe YUeOHbIC AeCTBUS
Camoopranusanus:

CaMOCTOSITEJILHO COCTABJIAThH IUIAH, AITOPUTM pEIICHUs 3a1aud (WM €ro 4acTh),
BBIOMpATh CMOCOO pelieHus ¢ YYETOM MMEIOIIUXCS PECypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBaTh U KOPPEKTHPOBATH BAPUAHTHI PEUICHUN C Y4ETOM
HOBOW MH(pOpMAIIUH.

CaMOKOHTPOJIBb:

BJAJIeTh CIOCOOAMHU CaMOINPOBEPKH, CAMOKOHTpPOJSI Ipolecca U pe3yJibTaTa
pellIeHrs: MaTeMaTHYeCKOM 3aauu;

OpeaBUIETh TPYAHOCTH, KOTOpPbIE€ MOTYT BO3HHUKHYTh IpH pEIICHUU 3a/ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWJACHHBIX
OIMOOK, BBISIBICHHBIX TPYTHOCTEH;

OLICHHMBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH IOCTABICHHOW ULEIH U
YCIOBUSIM, OOBSACHATHh MPUYUHBI JOCTIIKCHUS WIA HEIOCTIDKCHUS IIeNIM, HaXOIUTh
OLIMOKY, JaBaTh OLIEHKY NIPUOOPETEHHOMY OMBITY.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC PEe3yNbTaThl OCBOSHHUS MPOTPAMMBI IO MAaTEMAaTHUKE IMPECTaBICHBI
mo TojaM OOydYeHHs B CICIYIONIMX pasfeiax NporpaMMbl B paMKaX OTIEIbHBIX
y4eOHBIX KypcOB: B 5—6 kiaccax — kypca «Martematuka», B /-9 Kiaccax — KypcoB
«Anrebpay,

«I"'eomeTrpus», «BEpOSITHOCTD U CTATUCTUKAY.



OEJEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KTACCAX

HOACHUTEJIBHAA 3AIIUCKA

[TpuoputeTHpIMH LETASIMU OOy4YEHHS MaTeMaTWKe B 5—6 Kiaccax SBISIOTCS:
IpOAODKEHNE (POPMHUPOBAHUS OCHOBHBIX MATEMAaTHYECKUX MOHATUH (YHCIIO,
BEJIMYMHA, TeoMeTpuueckas ¢urypa), o0OecCleyuBalOIUX MPEEMCTBEHHOCTh H

NEPCIIEKTUBHOCTh MATEMATUYECKOTO 00pa30oBaHMs 00yUYatOLINXCS;

pa3BUTHE MHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaromuxcs,
[IO3HABATEJIBHOM aKTUBHOCTH, HUCCIENOBATEIBCKUX YMEHUM, MHTEpEca K HU3YyYECHHIO
MaTE€MAaTHKU;

MO/BEICHUE OOyYarouuxcsi Ha JIOCTYIHOM I HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKH U OKPY’KAOIIETr0 MUPA;

(¢opmupoBanrne (yHKUMOHAIBHOM MaTeMaTH4YeCKOW TI'pPaMOTHOCTH: YMEHUs
pacno3HaBaTh MaTEMaTHYECKHE OOBEKTbl B pEaJIbHBIX JKU3HEHHBIX CUTyalUsX,
OPUMEHATh OCBOCHHBIE YMEHHUs [UJISl PELICHHs IPAKTHKO-OPUEHTHUPOBAHHBIX 3a]ad,
MHTEPIPETUPOBATh TOJYYECHHbIE pE3yJbTaThl W OLIEHHMBAaTh HMX HA COOTBETCTBUE
IPAKTUYECKON CUTYALUH.

OcHOBHBIE JIMHUM COJAEpPKAHMS Kypca MaTeMaTMKH B 5—0 Kiaccax —
apudmeTnyeckas U reoMeTpuueckas, KOTOpbIE PpPa3BUBAIOTCSA MapajlieIbHO, KaKJaas
B COOTBETCTBUM C COOCTBEHHOM JIOTMKOW, OJHAKO, HE HE3aBUCHMO OJHA OT JIPYroi,
a B TECHOM KOHTAaKT€ W B3auMOJAEHCTBUU. Takke B Kypce MaTEMaTUKH MPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU ajareOpbl U OMUCATENbHOW CTATUCTUKH.

N3yyenne apudmMeTnyeckoro marepuana HAYMHAETCS CO CHCTeMaTH3alud |
pa3BUTHUS 3HAHUHN O HATYPaJIbHBIX YHMCIIaX, TOJyYEHHbBIX HA YPOBHE HAYaJIbHOTO OOILIEro
oOpa3zoBanusi. Ilpu >TOM COBEpILIEHCTBOBAHUE BBIYMCIUTENBHOW TEXHUKH U
dbopMUpOBaHHE HOBBIX TEOPETHMUECKMX 3HAHUM  COYETaeTcs C  pa3BUTHEM
BBIYHMCIIUTELHON KyJNbTYphl, B YAaCTHOCTH € OOyYEHHMEM NPOCTEUIIUM MpUEMaM
NPUKUJIKA W OLEHKH pPE3yJlbTaTOB BbIUMCICHUN. W3yueHue HaTypalbHBIX YHCEN

npoaoJpKaercs B 6 Kjlacce 3HaKOMCTBOM C Ha4aJbHBIMU MOHSATUSMHU TEOPUU
nenuMocTy. Hauano nzydeHus 0ObIKHOBEHHBIX U IECATUYHBIX APOOEi OTHECEHO K 5
KJ1acCcy. JTO MEePBBIi ATal B OCBOSHUH IpOo0eil, KOra MpOUCX0UT 3HAKOMCTBO C
OCHOBHBIMHU UJIESIMU, OHITUSIMU TeMBbI. [Ipu 3TOM paccMOTpeHre 0ObIKHOBEHHBIX
apoOeil B MOJIHOM 00bEME MPEIIIECTBYET U3yUEHUIO JECITHUHBIX APOOeH, 4To
1EJIeCO00Pa3HO C TOUKH 3PEHUS JIOTUKU U3JI0KEHUSI YUCIOBOW JIMHUM, KOTJa MpaBuia
JNEUCTBUMN C JECATUYHBIMU JPOOSIMHU MOKHO OOOCHOBATh YK€ H3BECTHBIMU

JITOPUTMAaMHU BBIITOJIHEHHUS JEHCTBHUM ¢ OOBIKHOBEHHBIMHU APOOSIMU. 3HAKOMCTBO C

JNECATUYHBIMU IPOOSIMH PACUIUPUT BO3MOKHOCTH JJI IOHUMaHUS 00yYaroIUMHUCS

IIPUKJIAAHOTO MPUMEHEHHSI HOBOW 3allMCH MPU U3YyYEHUHU JPYTUX MPEAMETOB U MPU

paKTUYECKOM ucnoib3oBaHuu. K 6 Kiaccy OTHECEH BTOPOH 3Tal B U3y4YE€HUU JpoOeH,
r7ie IPOUCXOJUT COBEPIICHCTBOBAHUE HABBIKOB CPAaBHEHHUS U IPeoOpazoBaHus ApoOeH,
OCBOEHHE HOBBIX BHIYMCIIUTEIbHBIX aJTOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYMCICHUH,



B TOM YHCIJIC



3HAYEHUI BBIPAXKEHUM, coaepXkKalluX M OOBIKHOBEHHbIE, M JAECATUYHBIE Jpo0OH,
YCTaHOBJICHHE CBSI3€H MEXIy HUMH, pACCMOTPEHHE MPUEMOB pELIeHHs 3a7a4d Ha IPOOH.
B Havase 6 ki1acca IpoOMCXOANUT 3HAKOMCTBO C IMTOHSITHEM IIPOLIEHTA.

Oco0eHHOCTBIO U3YUYEHUS MTOJIOKHUTEIFHBIX U OTPULIATEIBHBIX YHCEIN SBIISAETCS TO, UTO
OHM TaKXe MOTYT paccMaTpuBaThCi B HECKOJbKO 3TamoB. B 6 kiacce B Hauaie
n3ydyeHus: TeMbl «l100)KUTENbHBIE U OTPULIATEIBHBIE YHCIIa» BBIIEISAETCA MOATEMA
«Ilenble yncia», B paMKax KOTOPOM 3HAaKOMCTBO C OTPHULATEIBHBIMU  YHCIAMHU
U JIEUCTBUSIMU C MOJIOKUTEIBHBIMU U OTPULATEIEHBIMHU YUCIIAMUA TPOUCXOUT HA OCHOBE
COZIEPXKATEIBHOIO MOAXO0JA. JTO IIO3BOJSET HAa JOCTYIIHOM YpPOBHE ITO3HAKOMHWTH
oOy4aroluxcsi IPaKTUYECKU CO BCEMHU OCHOBHBIMU NOHATHUSAMU TEMBI, B TOM YHUCIIE
¥ C TpaBUJaMH 3HAKOB NPU BBHINOJHEHHM apupMETHUecKux aencTBuid. M3ydenue
paloHaIbHBIX YMCEN HAa ’TOM HE 3aKOHUMTCS, a OyAET MPOJOJIKEHO B Kypce anreOpsl 7
KJIacca.

[Ipn oO0yueHWM peHmICHUIO TEKCTOBBIX 3a7ad B 50 KiaccaX HCIONb3YIOTCS
apudmernueckue npuémsl perieHus. [lpu oTpaboTke BEIUMCIUTENBHBIX HABBIKOB B 5—6
KJIacCax pPAcCCMAaTPUBAIOTCA TEKCTOBBIE 3a/layd CIEAYIOIIMX BHUIOB: 3aJayd Ha
IBUKEHHE, HA YaCTH, HA TIOKYIIKH, Ha pa0OTy U IPOU3BOJUTENILHOCTb, Ha MPOLICHTHI, HA
oTHOWIEHUs1 U mponopuun. OOydarommecss 3HaKOMATCS C MpUEMaMU pelIeHus 3aaad
nepedOpoM  BO3MOXHBIX ~ BapHaHTOB, ydarcs pabotratb ¢  uHpOpMaIMei,
IPEICTaBICHHOMN B popMe TaOIMI] UK TUATPAMM.

B mporpamme yuyeObHOro kypca «MareMarukay HpeaycCMOTPEeHO (HhOpMHUpPOBaHUE
IPONEAEBTUUECKUX anreOpanyeckux npeacTaBieHuil. bykBa kak CUMBOJI HEKOTOPOIO
yycia B 3aBUCHUMOCTM OT MAaTE€MAaTHYECKOr0 KOHTEKCTa BBOJUTCS IOCTENEHHO.
bykBeHHass CHMBOJMKA IIMPOKO HCIOJIB3YETCSl MPEXKAEe BCEro Mjs 3alucu OOIIMX
VTBEPXKICHUM W  TpemIoKeHH, (opmMysl, B YAaCTHOCTH MJI1  BBIYMCICHHUS
r€OMETPUYECKUX BEJTUYMH, B KAYECTBE «3aMECTUTEIIS» YHUCTIA.

B nporpamme yweOHoro kypca «Maremaruka» mNpeACTaBleHa HarjsaHas
reOMETpHs, HAlpaBJICHHAs HAa pa3BUTHE OOPA3HOrO MBIIUIEHUS, MPOCTPAHCTBEHHOIO
BOOOpakeHUs, N300pa3uTENbHBIX YMEHUN. DTO Ba)KHBIM 3Tall B U3YYEHUH T'€OMETPUH,
KOTOPBI  OCYILECTBIISIETCA HAa  HArJISAHO-TPAKTUYECKOM  yYpOBHE,  ONHpAETCs
Ha HarIIHO-OOpa3Hoe MbllIuleHue oOyvaroumxcsa. bonblias ponb  OTBOJIUTCS
MPaKTUYECKON JEATEIbHOCTH, OMBITY, SKCIEPUMEHTY, MOAeInpoBaHuto. O0yyaromuecs
3HaKOMATCA C T€OMETPUYECKUMHU (PUTypaMu Ha IJIOCKOCTH U B MPOCTPAHCTBE, C UX
NpOCTEHIIMMUA KOH(UTypalusiMu, ydyaTcsi H300paxkaTh HUX Ha HEJIMHOBAaHHOM U
KJIeT4yaTon Oymare, paccMaTpuBalOT UX MPOCTEeIne CBOMCTBA. B mporecce nzydeHus
HarJIIJHOW T€OMETpUN 3HAHUS, MOJy4YeHHbIE O0y4YalOUIMMHCS Ha YPOBHE HAYaJIbHOTO
oO1ero 00pa3oBaHusi, CUCTEMATU3UPYIOTCS U PACIIUPSAIOTCS.

CornacHo yueOHOMY IMJIaHy B 5—6 Kjaccax U3y4yaeTcsi MHTErPUPOBAHHBIN IPEeIMET
«MaremaTuka», KOTOPbIA BKIIOYAET apU(PMETUUYECKU MaTepuanl W HarisgHyro
reOMETPUIO, a TAK)KE MPOMNEACBTUUECKUE CBEACHMS W3 aireOpbl, SJIEMEHThI JOTHKU U
Hayajia ONKUCATEIbHOU CTaTUCTUKMU.

OO61iee yncI0 4YacoB, PEKOMEHIOBAHHBIX JIJIsl U3y4YeHUsI MaTeMaTuku, — 340 4acos:
B 5 kimacce — 170 gacoB (5 wacoB B Hememo), B 6 kimacce — 170 gacoB (5 yacoB B



HEJIEIO).



COILEPKAHUE
OBYYEHMUA 5 KJTACC

HarypaJibHble 4ncjIa ¥ HYJIb

Harypanbnoe umcmo. Psg wnarypamsabix umcen. Yucno 0. W3o6paxkenue
HATypaJbHBIX YMCEJ TOYKAMU Ha KOOPJIMHATHOM (YUCIIOBOM) MPSMOH.

[To3unmonnas cucrema cyucieHusa. PuMckas Hymepalus Kak [OpUMED
HETIO3ULIMOHHOM CUCTEMBI CUMCIIEHNS. [lecsITHYHas cucTemMa CUUCIICHUS.

CpaBHEHHE HATYpaJbHBIX YWCEJ, CPAaBHEHHE HATYPAJIBHBIX YHCEI C HYJEM.
Cnoco6sl cpaBHeHUs. OKpyTieHUE HATYpaTbHBIX YHUCET.

CnoxeHue HaTypallbHBIX YUCEJ, CBOMCTBO HYJIA NPH CIOXXEHUU. BrlunTaHnue kak
JeicTBUE, OOpaTHOE CJIOKEHHUIO. Y MHOXKEHUE HATypajbHBIX YHCEN, CBOMCTBA HYJA U
€UHULIBl TIpU yMHOXKeHuHU. JledeHue Kak JeicTBUE, OOpAaTHOE YMHOXEHUIO.
KomrmoneHTs! neficTBUiA, CBA3b Mexkay HUMU. [IpoBepka pesynbrara apupMeTudecKoro
neuctBud. [lepemecTuTenbHOE W CcouyeTaTeIbHOE CBOMCTBA (3aKOHBI) CIIOKEHUS WU
YMHOXEHHUS, paclpeAesIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHUS.

Hcnonbs3oBanne OyKB il 00O3HAUEHHS HEU3BECTHOIO KOMIIOHEHTA W 3aIlUCH
CBOMCTB apu(METUUYECKUX JECHCTBUN.

JlenuTenu U KpaTHBIE YMCIIA, pa3joKeHUE Ha MHOXuUTenu. [IpocTeie u coctaBHbIE
gyucna. [Ipusnaku gemumoct Ha 2, 5, 10, 3, 9. Jlenenne ¢ ocTaTkoM.

Crenenb ¢ HaTypalbHBIM NOKa3aTEIEM. 3alUCh YUCIA B BUJIE CYMMbI Pa3psiIHBIX
ClaracMblIXx.

HucnoBoe BorIpakeHUE. BbpluncieHne 3HAYEHUN YUCIIOBBIX BBIPAXKEHUH, NOPSI0K
BBITIOJTHEHUS JIeCTBUUA. Vcrnosib30BaHWE MNpPU BBIYUCIEHUSAX MEPEMECTUTEIBHOTO U
COUYETATEJILHOTO CBOMCTB (3aKOHOB) CJIOKEHHSI M YMHOKEHHS, paCHpEAeIUTEIbHOTO
CBOKCTBA YMHOXEHUS.

JApodu
[IpencraBienue o ApoOU Kak crocoOe 3amucH 4acTu BeUUUHbI. OOBIKHOBEHHBIE

npo6u. [lpaBuibHBIE W HempaBWbHBIE ApoOu. CMmeraHHas apoOb, TPEICTaBICHUE
CMEUIaHHOW poOu B BUJE€ HEMPABWIBLHOM JApOOM W BBIACIICHHUE LIEJIOM YacTu 4Hcia
W3 HempaBWwiIbHOUW napobu. M3o0paxkenue mapoOell TOYKAMU HAa YHCIOBON MPSIMOM.
OcHoBHoe cBoiicTBo apobu. Coxparienue npobeii. [lpuBenenue npodbu kK HOBOMY
3HaMmeHateno. CpaBHEHHE JPOOCH.

CnoxxeHrie W BBIYMTAHHE JpoOei. YMHOXXEHHUE W JelieHue aApoOei, B3auMHO-
obpatHble 1pobdu. HaxokaeHne 9acTH MeIoro M eioro mo ero 9acTH.

Hecstuunas 3amuch apoOei. IlpencraBneHue necsaTUyHOW JpoOU B BHIE
0ObIKHOBeHHOU. M300pakeHne IECATUYHBIX ApPOOEH TOYKaMU HAa YHCIIOBOW MPSMOM.
CpaBHEHHE JIECATUYHBIX IPOOEH.

Apudmernueckne NEUCTBHS C NECATUYHBIMHU ApoOsiMu. OKpyTriIeHUE NECITHUYHbBIX
TpOOeii.



Penienue TekcTOBBIX 33124

Pemenne TekcTOBBIX 3adad apudMETHUYECKHM CrocoOoM. PerieHue Jormdeckux
3aja4. Pemenue 3amay mepeboOpoM BcCeX BO3MOXKHBIX BapuaHTOB. Vcmolsib3oBaHMe
P PEIICHUH 3a/1a4 TaOJIUIl U CXEM.

Pemenue 3amay, cojiepKaimnx 3aBUCUMOCTH, CBSI3BIBAIOIINAE BEJIMYMHBI: CKOPOCTb,
BpEMs, PACCTOSIHHUE, II€HA, KOJMYECTBO, CTOMMOCTb. EJMHUIIBI U3MEPEHHUS: MACCHI,
00bEMa, LIEHbI, pPACCTOSHUS, BPEMEHHU, CKOPOCTH. CBS3b MEXIY C€AMHUIIAMHA U3MEPEHUS
Ka)KJ0M BEJIMYMHEIL.

Peliienrie OCHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBiieHrie TaHHBIX B BUJI€ TAOIUII, CTOJIOYATHIX THATPAMM.

Harasignas reomerpust

Harnsguele npencraBieHus o purypax Ha IUIOCKOCTU: TOYKa, MpsMas, OTPE3OK,
Jqyd, yroJ, JOMaHas, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. IIpsmoii, ocTpsli,
TYIIOM U pa3BEPHYTHIN YIJIBL.

JlnnHa oTpe3ka, METpPUYECKHE €OUHULBl JIuHbL. JlJInHa JIOMaHOW, NepuMeTp
MHOT'OYTOJIbHUKA. MI3MepeHne U NOCTPOECHHE YIJIOB C HOMOIIBIO TPAHCIIOPTHUPA.

Harnsaguele mnpeacraBneHuss o (¢urypax Ha IJIOCKOCTU: MHOTOYTOJIBHUK,
OpSIMOYTOJIBHUK, KBaApaT, TPEYTOJIbHUK, O PABEHCTBE QUTYD.

N3o6paxenune ¢uryp, B TOM uuciae Ha kieryatod Oymare. Iloctpoenue
KOH(Urypanuii u3 yacted NpsAMON, OKPYKHOCTM HA HEJIMHOBAHHOM M KJIETYATON
Oymare. Mcnosib30BaHre CBOMCTB CTOPOH U YIJIOB MPSAMOYTOJIbHUKA, KBaApaTa.

[Tnomans PSAIMOYTOJIbHUKA U MHOTOYTOJIbHUKOB, COCTABJICHHBIX
U3 MPSAMOYTOJIBHUKOB, B TOM 4Hclie (UTyp, M300paKEHHBIX Ha KJIET4aTod Oymare.
Enuaunier usmepenus rionmaiu.

Harnsnaele mpencraBieHus O MNPOCTPAHCTBEHHBIX (UTypax: MNPSMOYTOJIbHBIN
napasuienenunesn, ky0, MHOrorpaHHuKU. M300pakeHne npocTedmx MHOTOTPaHHUKOB.
Pa3séprkn kyba u mnapamienenunena. Co3gaHue Mojelell MHOTOTPaHHUKOB (U3
OyMaru, IpOBOJIOKH, MJIACTUIIMHA U IPYTUX MaTEPHUAIIOB).

O0BEM MPSMOYTOIBHOTO MapajuieNenumnenaa, kyoa. Enunuip namMmepenus oobéma.

6 KJIACC

HarypaJjbHblie yuciaa

ApudmeTrnueckue JEHCTBUS C€ MHOTO3HAUHBIMH HATYpPaJbHBIMH  YHCIAMHU.
YucroBble BBIpAKEHUA, MOPSAOK JIEUCTBHM, MCIOIb30BaHUE CKOOOK. Vcmonb3oBaHue
IIPY  BBIYUCIICHUAX [IEPEMECTUTEIBHOIO M COYETATEIBbHOIO CBOMCTB CIIOXKEHUS W
YMHOXEHUS, PACHPEIEIUTEIBHOIO CBOMCTBA YMHOXEHU. OKpyIJIEeHME HaTypalbHBIX
YUCEll.

JlenuTenun U KpaTHbIE YHUCIA, HAUMOOJBIIUNA OOIIMKM JeTuTedh W HauMEHbIIee
oO1ee kpaTHoe. [lenumMocTh CyMMBI M IPOU3BeAeHUS. JleTIeHne C 0OCTaTKOM.



J{poon
OObIKHOBEHHAs1 NIpoOb, OCHOBHOE CBOWCTBO JpoOH, COKpalieHue IpoOei.

CpaBHenue u ynopsiiounBaHue apoOeil. Pemenuwe 3agad Ha HaXOXKIEHHE YacTH
OT LEJOr0 M UENOoro mo ero yactu. JlpoOHOoe uMcino Kak pe3yJbTaT JEICHMS.
[IpencraBiaeHue OecATUYHON ApoOUM B BHUJE OOBIKHOBEHHOH ApOOM M BO3MOKHOCTb
npencTaBieHusi OOBIKHOBEHHOW JIpoOM B BHUAE AeCITHMYHOU. JlecaTuuHble apodH U
METpUYeCcKasi cucteMa Mep. ApUPMETHYECKHE IEUCTBUS M YUCIOBBIE BBIPAXKEHMS
C OOBIKHOBEHHBIMH U JIECATUYHBIMH JIPOOSMHU.

OtHomenue. J[leneHne B JaHHOM OTHOIIEHWM. MacmTab, TPOMOpIHS.
IIpuMeHeHne nponopLuyii pU PELICHNH 3a/1a4.

IlonsiTne mpoleHTa. BpruuciieHne IMPOLIEHTAa OT BEJIMYMHBI U BEIWYUHBI 110 €€
OPOLEHTY. BplpakeHHe NPOLEHTOB JECATUYHBIMU JApoOsMu. Pemenue 3amau
Ha IPOLEHTHI. BeipaXkeHne OTHOLIEHUS BEJINYUH B IIPOLICHTAX.

IonoxuTeNbHBIE H OTPULIATEIbHBIE YN CJIA

[lonoxxutenbHple W OTpUUATENbHbIE 4yucaa. Llensie uwmcna. Monpyne uwucna,
reoMeTpuuYecKas HMHTepIpeTanus MoIyias uucia. M3oOpaxeHue ducen  Ha
KOODAMHATHOM mpsMOM.  YUHCIIOBBIE  MPOMEKYTKH. CpaBHEHHE  YHCEIL
ApudmeTrueckue AEUCTBUA C TIOJOKUTEIBHBIMU U OTPULIATEIbHBIMU YHCTIAMHU.

[IpsmMoyrosibHast cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKH
Ha IUIOCKOCTH, alciucca U opauHarta. [loctpoenue Touek u Guryp Ha KOOpAUHATHOMN
IUIOCKOCTH.

bBykBeHHbBIE BbIpasKeHU s

[Ipumenenue OyKB HaJisi 3alMCH MAaTEMAaTHUYECKUX BBIPAKCHUN U MPEIIOKCHHM.
CpoiictBa apudmeTHuecKux JeHUCTBUN. bByKBEHHBbIE BBIDRKEHUS M  YHUCJIOBBIC
IIOJICTAHOBKU. DyKBEHHBIE paBEHCTBA, HAXO0XKICHUE HEU3BECTHOIO KOMIIOHEHTA.
@opMyinbl, GopMysbl NEpPUMETpa W IUIOMIAAM NPSIMOYTOJIbHHKA, KBajpara, oObEMa
napaJijiesienunena u Kyoa.

Pelenue TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3amad apu(METHUECKUM CIIOCOOOM. PerieHne JOrnyecKux
3a1a4. Pemenue 3a1ad mepedbopoM BCeX BO3MOKHBIX BApUAHTOB.

Pemenue 3agad, comeprkaiux 3aBUCUMOCTH, CBSI3BIBAIOIIUX BEJIMUYUHBI: CKOPOCTD,
BpEMs, PacCTOsHUE, I1I€Ha, KOJUYECTBO, CTOMMOCTb, MHPOM3BOJAUTEIBHOCTh, BpeMs,
00béM paboThl. EquHUIBI M3MEpEeHHS: MAacChl, CTOMMOCTH, PACCTOSHHUS, BPEMEHH,
ckopocTH. CBsI3b MEXKIY €AMHUIIAMHA U3MEPECHUS KaXKI0M BEJIMUMHBI.

Pemenue 3amad, CBSI3aHHBIX C OTHOIIEHHEM, MPOMOPLHHOHAIBLHOCTHIO BEJIUYMH,
MPOIICHTAMH; PEIICHUE OCHOBHBIX 3a7a4 Ha APOOH U MPOIECHTHI.

OueHka W TpUKHUAKA, OKpyrjeHue pesyiabrara. CocTaBlieHHE OYyKBEHHBIX
BBIPaKEHUH IO YCJIOBUIO 3aJ]a4H.

[IpencraBienre JaHHBIX C TOMOIIBIO TaOmuI, W jguarpamMm. Crondyarbie
JarpaMMBbl: YTE€HHE U NMOCTpoeHue. UTeHNE KPYTOBBIX JUarpaMM.



Harasignas reomerpust

Harnsguele npencraBieHus o (urypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE30K,
Jyd, YroJl, JIJOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

B3anMHOE pacrosiokeHue IBYX NPsSMBIX Ha IUIOCKOCTH, MapajuleiIbHBIE NPSMBIE,
NEPIEHANKYJIIpHBIE TpsiMble. M3MepeHHne pacCTOSHMIA: MEXAYy ABYMsI TOYKaMH, OT
TOYKH J0 MPSAMOi1, IJIMHA MaplIPyTa Ha KBAJPATHOM CETKE.

MN3meperre © IOCTPOEHHE YIJIOB C IOMOLIBIO TpaHcnoptupa. Bumsl
TPEYTOJIbHUKOB: OCTPOYTOJIBHBIN, MPSIMOYTOJIbHBIN, TYNOYTONbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUM. YeTbIpEXYTOJIbHUK, IPUMEPHI YETHIPEXYTOJIbHHUKOB.
IIpAMOYTroOJIBHUK, KBaApaT: HCIOJIb30BAaHUE CBOMCTB CTOPOH, YIJIOB, JIMarOoHaJeH.
N3o0OpaxkeHne reoMeTpuyeckux (Uryp Ha HEJIMHOBAHHOW OyMare ¢ MCIOJIb30BaHUEM
LUPKYJIsl, TUHEHKH, YTOJbHUKA, TpaHcnopTupa. Iloctpoenus Ha kieruaroit Oymare.

[lepumerp MHOroyronbHuka. [loHATHE MIOmAnU (QUIYphl, €AUHULIBI U3MEPEHUS
mwiomaau. [pubnmxkéHHoe u3MepeHue miomand Guryp, B TOM 4HClie Ha KBaJpaTHON
cetke. [IpubnmxénHoe n3MepeHue JUIMHbI OKPYKHOCTH, TUIOLIaN KpyTa.

CummeTpus:  LEHTpajbHasi, oOceBas MW  3€pKajbHas

cummeTpuu. [locTpoeHne cMMMETPUYHBIX QUTYD.

Harnsiaaele npencTaBiieHHs 0 IPOCTPAHCTBEHHBIX (PUrypax: napajiesenunes,
KyO0, mpu3Ma, mupaMujia, KOHyC, HUIUHIp, map u chepa. M3o0paxkeHue
MIPOCTPaHCTBEHHBIX Quryp. [IpuMepsl pa3BEPTOK MHOTOTPaHHUKOB, HUIMHAPA U
koHyca. Co3gaHue MoJieell MpOCTPaHCTBEHHBIX (UTYp (13 OyMaru, MpoBOJIOKH,
IUTACTUIIMHA U IPYTUX MaTepUajoB).

[Tonsatue o0BEMa, enuHUIBl U3MepeHus o00bEéMa. OOBEM MNPAMOYTOJBHOTO
napauienenuneaa, Kyoa.

HHPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pE3yiabTaThl OCBOCHHS TPOrpaMMBbl y4eOHOTO Kypca K KOHITY
o0yueHus B 5 KJacce:

Yucaa 1 BBIYMCICHUS

[lonumarh U MPaBUWIBHO YHOTPEOJSATh TEPMHUHBI, CBSI3aHHBIE C HATypalbHBIMU
YHClIaMi, OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSIMHU.

CpaBHHBaTh M YNOPSI0YMBATh HaTypajbHbIE YUCIA, CPABHUBATh B MPOCTEHIINX
cilydasix OOBIKHOBEHHBIEC IPOOH, AECATUYHBIE APOOH.

COOTHOCUTh TOYKY HAa KOOPJAMHATHOW (YMCIIOBOM) MPSIMON C COOTBETCTBYIOIIUM
el YMCIIOM U M300pakaTh HATYpaJbHBIC YHCIIA TOYKAMH HA KOOPAMHATHOU (YHCIIOBOIN)
IPSMOM.

Boinonusate  apudmMernueckue  JEHCTBUS € HATYpPaIbHBIMU  YMCIIAMH,
C OOBIKHOBEHHBIMU JPOOSMHU B MPOCTEUIINX CIIydasiX.

BbInoNHATH IIPOBEPKY, MPUKUIKY pe3yJabpTara

BbIYMCIIEHUN. OKpyIJIATh HATypalbHbIE YUCIIA.



Penienue TekcTOBBIX 33124

Pemate TekcTOBBIE 3amauu  apUPMETHICCKUM CIIOCOOOM W C  TIOMOIIBIO
OpraHU30BaHHOT'O0 KOHEYHOTIO repedopa BceX BO3MOXKHBIX BAPUAHTOB.

Pemate 3agauu, coaepxanye 3aBUICUMOCTH, CBA3BIBAIOIINE BEIIUYHUHBI: CKOPOCTb,
BpEMsI, PaCCTOSTHUE, [IEHA, KOJTUYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKWE 3alUCH, CXEMbI, TaOIUIlbl, 0003HAYCHUS TPU PEIICHUU
3ajJad.

[Tonb30BaThCSI OCHOBHBIMHU €IMHUIIAMU W3MEPEHMS: 1I€HbI, MACChl, PAaCCTOSAHUS,
BPEMEHH, CKOPOCTH, BBIPAXKATh OJTHHA €IMHUILIBI BEJIUYUHBI Yepe3 APYTHUE.

W3BnekaTh, aHaIU3UpOBaTh, OIICHMBATh HMHGOPMAIIMIO, IPEACTaBICHHYIO
B TabnuIle, Ha CTOJIOYATON MUarpaMMe, MHTEPIPETUPOBAThH MPEACTABICHHBIC TaHHEIC,
VCTIOJIb30BATh JIAHHBIC IIPU PEILICHUM 3a]a4.

Harasinnas reomerpust

ITonp30BaThCA r€OMETPUYECKUMU TTOHATUAMHU: TOUKA, IPsIMast, OTPE30K, JIyY, YroJl,
MHOI'OYTI'OJIBHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mnpuUMEpbl OOBEKTOB OKPYXKAIOUIETO MHpa, HMMEIOIMUX (GopMmy
M3YYEHHBIX T€OMETPUUYECKUX (DUTYP.

Hcnonp30BaTh TEPMHUHOJIOTUIO, CBSI3aHHYKO C YIVIAMU: BEpUIMHA CTOPOHA,
C MHOTOYI'OJIBHUKAaMM: YI0JI, BEpLIMHA, CTOPOHA, JUaroHallb, ¢ OKPYKHOCTBIO: paguyc,
IUaMETp, LIEHTP.

N300paxaTh U3y4eHHbIE T€OMETpUUECKUE (DUTYypbl HA HEJIMHOBAHHOM U KJIETYaTOU
Oymare ¢ HOMOIIbIO IIUPKYJIS U JIMHEHKU.

HaxomuTe mIMHBI OTPE3KOB HENMOCPEACTBEHHBIM HM3MEPEHUEM C IOMOIIBIO

JIMHEWKHU, CTPOUTH OTPE3KHU 3aJAHHOU JIMHBI; CTPOUTH OKPYKHOCTH 33JaHHOTO
panuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB MPSMOYIOJIBHMKA, KBaapara ISl HX
IIOCTPOEHMS, BBIYUCIICHUS IUIOLIAAN U IIEPUMETPA.

Bbluucnsate nepuMeTp Y IJIOMIAAL  KBaJApara, MNPsIMOYTOJIbHUKA, (Uryp,
COCTaBJICHHBIX U3 MPSIMOYTOJIbHUKOB, B TOM 4HcClIe GUryp, H300paxEHHBIX Ha
KJIeT4yaTton Oymare.

[Tonp30BaTbCd OCHOBHBIMM METPHUYECKHMH E€IUHULIAMH HW3MEPEHHUs JJIMHBI,
IJIOIIA/IN; BBIPAXKaTh OJHU €AVHULIBI BEJIMYUHBI YEPE3 APYTrHe.

Pacnio3naBaTe mapasuienenunesn, KyO, MCIOJIb30BaTh TEPMHHOJOTHIO: BEpIIMHA,
pedpo rpaHb, U3MEPEHUs, HAXOIUTh U3MEPEHHUS MMapasuieNenumena, Kyoa.

Boluucnate 00bEM  KyOa, mapawienenunena IO 3aJaHHBIM ~ M3MEPEHUSIM,
MOJIb30BAThCS €AMHHUIIAMU U3MEpEHUst 00bEMa.

Pemare HecnokHblE 3aJauyd  HAa U3MEPEHUE  TIEOMETPUYECKUX  BEIWYUH
B ITPAKTUYECKUX CUTYALIHSX.



[IpenMeTHBIE pe3ybTaTBl OCBOCHHS NPOTpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 6 kJacce:

Yuca u BbIYUCICHUS

3HaTh W TOHUMATh TEPMHUHBI, CBS3aHHbIC C PA3JIMYHBIMU BHUJAMU 4YHUCEN U
croco0aMu UX 3aIuCH, NEPEeXOAUTh (€CIU A3TO BO3MOKHO) OT OJHOM (hOPMBI 3alKCH
4yuciia K JPYromu.

CpaBHUBaTh W YHOPSAOYMBATH II€JIbI€ YKCIIA, OOBIKHOBEHHBIE U JIECATUYHBIE
IpoOu, CpaBHUBATH YUCJIA OJHOTO U PA3HBIX 3HAKOB.

BoInonHsTh, couerast yCTHbIE U MUCbMEHHBIE MPUEMBI, apU(PMETUUECKUE TEHCTBUS
C HATypaJbHbIMH U UEIBIMU UYHUCIIAMH, OOBIKHOBEHHBIMU WM JECATHUYHBIMHU JPOOSMHU,
MOJIOKUTEIIBHBIMU W OTPUIATEIIBHBIMU YHACIIAMMU.

BpruncnsaTe 3HaUYE€HUST YWCIIOBBIX BBIPAKEHWMW, BBIMNOJHATH NMPHUKHUIKY U OLEHKY
pe3yibTaTa BBIYMCICHUM, BBINMOJIHATh MPEe0Opa3OBaHUS  YUCIOBBIX  BBIPAKEHUUN
Ha OCHOBE CBOWCTB apu(PMETHUECKUX JIEHCTBHIMA.

CoOTHOCUTH TOYKY Ha KOOPJMHATHOM MPSAMOU C COOTBETCTBYIOIIUM €M YUCIIOM U
n300pa)kaTh YMciia TOUKaMU Ha KOOPJAUHATHOM MPSMOM, HAXOAUTh MOAYJIb YUCIIA.

COOTHOCUTH TOYKH B MPSAMOYTOJBHOW CUCTEME KOOPAMHAT C KOOPAMHATAMU STOU
TOYKH.

OKpyTasTh LEbIe YHCIIa U IECITUUHbBIE IPOOU, HAXOIUTh TPUOTUKEHUS YHCEIL.

YucnoBbie 1 OyKBEeHHbIE BbIPAKEHUS

[TonumaTte ¥ ynoTpeOJATh TEPMHUHBI, CBSA3aHHBIC C 3alUChI0 CTEMEHH YHCIIA,
HaXOJUTh KBaJApaT W KyO 4YHCIA, BBIYMCIATH 3HAYCHHUS YHCIOBBIX BBIPAKECHU,
coAepkKallUX CTETICHH.

[Tonmp30oBaThCA MpHU3HAKAMU ACTUMOCTH, PAaCKIQAbIBATh HATypajbHbIC YHCIA
HAa MPOCTHIC MHOXUTEU.

[Tonp30BaThCs MacIITabOM, COCTABIIATH MPOIMOPIIUU M OTHOIICHUS.

Hcnonb3oBath OyKBBI IS OOO3HAYECHHUS YHCEN IPU 3allMCH MaTEMaTHYECKUX
BBIpAKEHUN, COCTaBJISAITh OYKBEHHBIC BbIpaKeHUsI U (OPMYJIbI, HAXOJIWUTh 3HAYCHUS
OYKBEHHBIX BBIpaKEHUN, OCYILIECTRIIAS HEOOXOIUMBIE TIOJICTAHOBKH M ITPE0Opa30BaHMUs.

HaxoauTh HEN3BECTHBIN KOMIIOHEHT PABEHCTBA.

Penienue TekcTOBBIX 33124

Pemmats MHOTOIIIArOBBIE TEKCTOBBIE 3a/1a4l apU(PMETHUECKUM CITIOCOOOM.

Pemartp 3amgauu, CBA3aHHBIE C OTHOIICHHWEM, MPOMOPLUHUOHAILHOCTHIO BEJIMYMH,
IPOIEHTaMH, PEIIaTh TPU OCHOBHBIC 3314l Ha IPOOH U MPOLICHTHI.

Pematsp 3amaun, coneprkaiye 3aBUCMMOCTH, CBSI3bIBAIOIINE BEJTMUUHBI: CKOPOCTb,
BpeMsi, pacCTOSHUE, II€HA, KOJIHYECTBO, CTOUMOCTH, IPOW3BOIUTEILHOCTH, BpEMs,
o0béMa pabOTHI, UCHONB3YS apUPMETHUECKHE JEWUCTBUSA, OICHKY, TNPUKUIKY,
M0JIb30BAThCS €AMHHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BEJIMYHH.

CocTaBnaTb OyKBEHHBIE BBIPAXKEHHUSI [10 YCIOBHUIO 3aJ1a4H.



N3Bnekats wuHOpMamuio, TpPEACTABICHHYIO B TaOJWIAX, Ha JHUHEHHOM,
CTOJIOUATON WIJIM KPYTOBOM JHarpaMMax, HHTEPIPETUPOBATh MPE/ICTABICHHBIC TaHHbBIC,
WCTOJI30BaTh JIAHHBIE TTPY PEIICHUU 3a7a4.

[IpencrapisaTe wHGOpPMAIUIO C TMOMOIIBIO TabOJWIl, JUHEWHOW W CTOJIOYATOM
JIAarpaMm.

Harasignas reomerpust

[IpuBoauTh mnpUMEpPbl OOBEKTOB OKPYXKAIOIIETO MHUpPA, HUMEIMX (Hopmy
M3YYEHHBIX TEOMETPUICCKUX TUIOCKUX M MPOCTPAHCTBEHHBIX (PUTYD, TPUMEPHI PABHBIX
U CUMMETPHUYHBIX PUTYD.

N3o0paxkath ¢ MOMOIIBIO UPKYJIS, JUHEHKH, TPAHCHOPTHPA HA HEJIMHOBAHHOU U
KJeT4aTod Oymare M3y4eHHbIEC IUIOCKHME TreoMeTpuueckue (PUrypbl U KOHPUTYpaluu,
CUMMETpPUYHbBIC (PUTYPHI.

[Tonp30BaThCS TEOMETPUYECKUMH TOHSITHUSIMU: PABEHCTBO (UTYp, CUMMETpUS,
UCIIOJIb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CHUMMETPHUEH: OCb CUMMETPHUH, LEHTP
CHUMMETPHH.

Haxonute BenMYMHBI yIVIOB M3MEPEHUEM C IIOMOIIBK) TPAHCIOPTUPA, CTPOUTH
YIJIBl 3aJIaHHOW BEJMYMHBI, IOJIb30BAaThbCS MPU PELICHUH 3a7ay TPajyCHOU MeEpowu
YIJIOB, PACIIO3HABATH HA YEPTEKAX OCTPBIU, PSIMOM, PA3BEPHYTHINA U TYIIOU YIJIbI.

Bpruncnare [UIMHY JIOMaHOW, IIEPUMETP MHOTOYIOJbHHUKA, I10JIb30BATHCSA
€AVHUIAMU HU3MEPEHUS UIMHBI, BBIPAXKATh OJHU €IWHUILIBI U3MEPEHUS JUIMHBI 4Yepes
Ipyrue.

Haxonuth, ucnonb3ys 4YEpPTENKHBIE HUHCTPYMEHTBI, PACCTOSIHUA: MEXAY IBYMS
TOYKAaMH, OT TOYKH J0 NPSIMOU, JUIMHY ITyTH Ha KBAaJIPAaTHOU CETKE.

Beruucnars miomans Guryp, COCTaBICHHBIX U3 NMPSAMOYTOJIbHUKOB, UCIIOIb30BaTh
pa3OvieHue Ha  TPSMOYIOJbHMKHA, Ha  paBHbie  (QUTYpPHI,  JOCTpaWBaHUE
0 TPSMOYTOJIbHHUKA, II0Jb30BAThCSA OCHOBHBIMHM €IWHULIAMUA WU3MEPEHUS IUIOLIAJIH,
BBIPAKATh OJHU €IMHULIBI N3MEPEHUS TUIOMIAIA Y€PE3 IPYTHE.

Pacrio3HaBate Ha MOAENAX W HU300PAKEHUSIX MUPAMUIY, KOHYC, ITMJIMHJIP,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA, peOpO, TpaHb, OCHOBAHUE, pa3BEPTKA.

N300pakath Ha KJIeT4aToOl Oymare mpsiMOyTOJIbHBIN Mapasuieenuie].

Boruucisate 00bEM  MPSMOYTONBHOTO TMapajiesenuneaa, Ky0a, [MOoJIb30BaThCs
OCHOBHBIMHU €TUHUIIAMU U3MEPECHHS 00BEMA;

PemaTe HecnmoxHbIE 3a7aud  HA HAXOXICHUE TIE€OMETPUYECKUX BEIUYUH
B MMPAKTUYECKUX CUTYaALIHUSX.



TEMATHYECKOE IINTAHUPOBAHHUE

®denepanbHas pabouas nporpamma | Maremaruka. 5-9 kimaccel (0a30BbIi

5 KIIACC
HanmenoBanue Konuuect OcHOBHO OCHOBHBIE BUJIBI IESITETBHOCTH
pazzena (TeMbl) BO e oOy4Jaronmxcs
Kypca 4acoB coaepKaH
ue

Harypanbhsbie uncna. 4 Jecatnunas Yurarhb, 3aIUCHIBATh, CPABHUBATH HATYPAJIbHBIC YUCIA;

JlericTBus ¢ 3 cucrema NpeaIaraTb U 00CyKI1aTh CIOCO0bI YIIOPSI0UYMBAHUS YHUCE.

HaTypaJbHbIMU YHCIAMU cuuciieHus. Psn N300paxkaTh KOOPAUHATHYIO IPSMYI0, 0TMEYaTh YHCIIa
HaTypaJIbHBIX TOYKaMH Ha KOOPAUHATHOW MPSMOW, HAXOAUTb KOOPIUHATHI
YUCEIL. TOYKH.
Harypanbhusbiit HccaenoBath cBoiicTBa HATypaabHOTO psana, yrces 0 u
psa. Yucno 0. 1 npu cro’KeHUH U YMHOXKEHHH.
Harypanbhubie Hcnoab30BaTh NPaBUJIO OKPYIJIEHNS HATYPAIbHBIX YUCEIL.
yypca Ha BopinoaHATH apudpMeTHYecKue 1eUCTBUA C HATYPAIbHBIMU
KOOPJUHATHOM YUCJIAMU, BBIYUCJIATH 3HAYECHUS YUCIIOBBIX BBIPAXKECHHUIN
TIPSIMOA. co ckoOKkamu 1 0e3 CKOOOK.
CpaBHeHue, 3anucbIBATH MPOU3BECHUE B BUJIE CTEIIEHU, YNTATh
OKpYTIJICHUE CTEIECHH, MCII0JIb30BATH TEPMHUHOJIOTUIO (OCHOBaHUE,
HaTypaJbHBIX MOKa3aTesb), BLIYMCJAATH 3HAYEHHSI CTEIICHEH.
YHUCEIL. BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YHCIIOBBIX
Apudmernueckue BBIPAKCHUH, MPEAJIAraTh U PUMEHATH NPUEMBI IPOBEPKH
JEVUCTBUSA BBIYMCJICHUU.

C HaTypaJIbHbIMU

qucjIaMHU.

Hcnoan3oBarsb IPHA BBIMUCIICHUAX [ICPEMCCTUTECIIBHOC U
COYEeTaATEIbHOE CBOMCTBA CJI0XKCHUS U YMHOKCHUA,

CgolicTBa HYJIs

pacIpeneauTeNbHOE CBOMCTBO YMHOKEHUS; (pOpMyYyTHPOBaTh
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[IepemecTurensu
oe u
coueTaTesbHOE
CBOMCTBA
CJIOXKECHUS U
YMHOXEHUSI,
pacrpeaeuTenbH
0€ CBOMCTBO
YMHOXKEHUS.
Jenurenu n
KpaTHBIE YHCIIA,
pazJIoKEHUE
Yyucia Ha
MHOKHUTEIH.
Henenue

C OCTaTKOM.
[IpocTeie n

COCTAaBHBIC YHCJIA.

[Ipu3naku
IETAMOCTH Ha 2,
5,

10, 3, 9.
Crenens ¢
HATypaIbHBIM
ToKa3aTeJIeM.
YucnoBbie
BBIPAXKEHUS,

U IPUMEHATH MPaBUJIA TPEOoOPa30BaHUS YUCIOBBIX
BBIPKEHHUI HA OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBHM.
HccienoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH T'MIIOTE3bI, (GOPMYJIMPOBATH 0000IIEHUS 1
BBIBO/IBI 110 PE3YJIbTATaM IPOBEIEHHOTO UCCIEIOBAHUS.
D®opMyJIHPOBATH ONpeIeeHUs] ICTUTENS U KPaTHOTO,
HA3bIBATh JICTIUTEIN U KPATHBIC YUCJIA; PACIIO3HABATH
MPOCTHIE U COCTaBHbBIC YHCIA; (OPMYJIUPOBATH U
NPUMEHATH NPU3HAKM JICIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JIOKECHUS YHACIIA HA TTPOCTHIE
MHOKUTEN; HAXOAUTh OCTATK! OT JCIICHUS U

HEIOJIHOE YaCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE

BBICKA3bIBAHUS O HATYPAJIbHBIX YUCIIAX,

NPUBOAUTH NIPUMEPHI U

KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUA U OTPULIAHUS
BBICKA3bIBAHMI O CBOMCTBAX HATypPaJIbHBIX YUCEIL.
KoncTpynpoBars MaTeMaTH4yecKue NMpeaioKeHusl

C TTIOMOIIBIO CBSI30K «W», «UJIN», «ECIH. .., TO...».

Pemath TekcToBBIC 3a7a4K apUDMETUIECKUM CIIOCOO0M,
HCII0JIb30BATh 3aBUCUMOCTH MEXIY BEIMUYNHAMU
(CKOpOCTB, BpeMs, PaCCTOSIHUE; 1I€HA, KOJTUYECTBO, CTOUMOCTh
U JIp.): AaHAJIU3UPOBATH U OCMBICJAMBATH TEKCT 3a/1a4H,
nepegopMyIMpoBaTh YCIOBHE, H3BJIEKATh HEOOXOIUMbIC
JIaHHbIE, YCTAHABJIMBATH 3aBUCUMOCTU MEK]ly BETUUYMHAMH,
CTPOUTH JIOTUYECKYIO LIENOYKY PACCYKIACHUN.
MoaenupoBarh X0/ pEUIEHUA 33Ja4H C IOMOIIBI PUCYHKA,
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MOPAIOK
JICHCTBUM.
Pemenue
TEKCTOBBIX 3aJ1a4
Ha Bce
apupMeTHIECKue
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JIeNCTBUS,
Ha JBI)KCHUE
U TIOKYIIKH

CXEMBI, TaOJINIIBI.

IlpuBoguTh, pa30dupaTh, OLEHUBATH  PA3JIMYHBIC
pELICHMS, 3aIIMCH PEIICHUI TEKCTOBBIX 3a]a4.
Kpurnuecku OLICHMBAThH ITOJTyYEHHBIN
pe3ynbTar,  OCYLIeCTBJATb  CAaMOKOHTPOJIb,
IIPOBEPSE OTBET HAa COOTBETCTBUE YCIOBHIO,
HAXOJAUTH OLINOKH.

Pemars 3agaun ¢ nomouplo  mepedopa  Bcex
BO3MOYKHBIX BAPUAHTOB.

3HAKOMMTBCS € MCTOPHUEH pa3BUTUS apU(PMETUKH

Harnannas reomerpust.

JInaUM Ha T10CKOCTH

[EEN

Touka, npsimas,

OTPE30K, JIyY.
JlomaHas.
N3mepenue nivHbI
OTpe3Ka,
METPUYECKUE
€IMHULIBI
U3MEPEHUS JJINHBI.
OKpy>XHOCTb U
KPYT.
[IpakTnueckas
pabota
«IlocTpoenue y3zopa
U3 OKPYKHOCTEW.
VYrou. [Ipsamon,
OCTpBIW, TYIION U

Pacno3naBaTthb Ha uepTekKax, pUCYHKaxX, ONMUCHIBATD,

UCIIOJIb3Yys TEPMHUHOJIOTHIO, U H300PakKATh C IOMOUIBIO
YEPTEKHBIX NHCTPYMEHTOB: TOUKY, IPSMYIO, OTPE30K, JIyY,
yTOJ1, JIOMaHy!0, OKPY>KHOCTb.

Pacno3naBath, NPUBOAUTH NPUMeEPbI O0HEKTOB PEATHHOTO
MHUpa, UMEIOINX (POopMy H3yUEHHBIX PUTYD, OLEHUBATH UX
JIMHEWHBIEC PA3MEPBL.

HNcnonb30BaTh TMHENWKY M TPAHCTIOPTUP KaK UHCTPYMEHTHI
JUISL TOCTPOCHMS M U3MEPEHHUS: M3MEPATH JJINHY OTpPE3Ka,

BEJIMYUHY YTJIa; CTPOMTH OTPE30K 3aJaHHOM JIJIMHBI, YTOJ,
3aIaHHOM BEJIMYMHBI; OTKJIAABIBATH IUPKYJIEM PaBHbBIC
OTPE3KH, CTPOMTH OKPY>KHOCTB 33JIaHHOTO PaJInyca.
N300paxath KOHPUTYpALIUU T€OMETPUUECKUX PUTYD

13 OTPE3KOB, OKPY>KHOCTEM, UX YACTEW HA HEIMHOBAHHOW U
KJIET4aToi Oymare; mpeaJiaratb, ONUCHIBATh U 00CYKIaTh
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Pa3BEPHYTHIN YTJIBL. CIOCo0bI, AJITOPUTMbI TTIOCTPOCHHUS.
N3mepenne yrios. Pacno3naBaTh 1 H300pakaTh Ha HEIMHOBAHHOU U
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[IpakTrueck KJIETYaTOM Oymare mpsiMoi, OCTpBI, TyIOH,

ast pabota Pa3BEPHYTHIN YIIIbl; CPABHMBATH YTJIbI.

«ITocTpoen Bb1uncasTh JIMHBI OTPE3KOB, TOMAaHBbIX.

Ue YIJIOB)» IloHuMAaTH U HCIOJIB30BATH NPHU PelIeHUH 32124
3aBUCHUMOCTH MEXIY CIUHUIIAMUA METPUUECKOM
CUCTEMBI MEp; 3HAKOMUTbCS C HEMETPUUECKUMU
CHUCTEMaMU Mep; BBIPAKATh JUIMHY B pa3IUYHBIX
€MHULIAX U3MEPEHUS.
UccaenoBath Guryps 1 KOHOUTYypALUU, UCTIONIB3YSI
1u(pOoBBIE peCcypChl

OOBIKHOBEHHBIE TPOOH 4 HpoO6sb. MopeaunpoBarthb B rpaduueckoil, npeameTHou Gopme,
8 [IpaBunbpHBIE U C IOMOILIbIO KOMIIBIOTEPA MOHSITHUS U CBOKCTBA,
HENpaBUJIbHBIE CBSA3aHHBIE C OOBIKHOBEHHOM APOOBIO.

npobu. OCHOBHOE
CBOMCTBO JIpo0Hu.
CpaBHeHue
TpOoOeH.
CioxxeHue u
BBIYUTAHHE
OOBIKHOBEHHBIX
TpoOeii.
CMemaHHas
JpoOb.
YMHOXEHHUE U
JIeJIEHUE
OOBIKHOBEHHBIX
npo0eii; B3aMHO-

YuraTh M 3aNIMCbIBATH, CPABHUBATH OOBIKHOBEHHBIC IPOOH,
NpeaIaraTb, 000CHOBbIBATH M 00CYKAATh CIIOCO0ObI
YHOpAI0YUBAHUS APOOEH.

N306paxkath 0OOBIKHOBEHHBIE IPOOU TOUKAMU

Ha KOOPJIAUHATHOM IIPSMOM; HCIOJIb30BaTh KOOPIMHATHYIO
MPSMYIO JIJIsE CpaBHEHUS IPOoOeH.

D®opMyIHPOBATH, 3AIIUCHIBATH € IOMOIIbI0 OYKB
OCHOBHOE CBOMCTBO OOBIKHOBEHHOU JIpOOH; HCIOJIb30BATH
OCHOBHO€ CBOMCTBO JpoOH JUIsl COKpalleHus Apo0eit 1
MpUBEACHUS APOOH K HOBOMY 3HAMEHATEITIO.
IIpeacraBiasiTh CMEMIAaHHYIO IPOOb B BHJIC HEMTPABUIILHOU U
BBIJICJISITH LIETYIO YaCcTh YUCIa U3 HEMPABWIILHOM APOOH.
BbinosHATs apudmeTndeckue 1eicTBus

C OOBIKHOBEHHBIMHU JPOOSIMI; IPUMEHSATH CBOMCTBA
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oOpatHbIe IpOOH.
Pemenue
TEKCTOBBIX 3aj1ady,
coJiep KaIImx
npoou. OCHOBHBIE
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3a/1a4M Ha JIpoOH.
[Ipumenenue OykB
IS 3aIIUCH
MaTEeMaTHYECKUX

BBIPAXXEHUU U
MPEJIOKEHUN

apuMEeTHIECKUX ACHCTBUM JIJIs parioHaIu3auu
BBIYUCIICHUM.
BbINoJIHATH NPUKUIAKY M OL[EHKY Pe3yJIbTaTa BEIYUCICHUN;

NnpeAiaraTb ¥ IPUMEHATH NPUEMBI IPOBEPKH
BBIYUCIIEHUM.

IIpoBoauTH HCCAET0BAHMS CBOMCTB IPO0OEH, ONMUpasiCh

Ha YUCJIOBBIE KCIIEPUMEHTHI (B TOM YHCJIE C IOMOIIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BEICKA3bIBAHUS

0 IpO0sX, MPUBOAUTH PUMeEPbI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPULIAHUS] BBICKA3bIBAHUM.

PemaTh TEeKCTOBBIE 3a/1a4H, COJIEpKAIINUE TPOOHBIE TAHHBIE,
u

3a/1a4M Ha HAXOXKJAEHUE YaCTH LEJIOT0 U LENOT0 MO €ro 4YacTy;
BBISIBJIATH UX CXOACTBA U PA3JIHYHA.

MoaenupoBarh X0 pEIIEHN 33a4H C IOMOIIBI PUCYHKA,
CXEMBI, TaOJINIIEI.

IIpuBoauTh, pa3doupaTh, OLEHUBATH PA3JINYHbBIC PELICHUS,
3aIMCHU PELICHUN TEKCTOBBIX 3a4ad4.

Kpuruvecku oneHMBaTh MMOJTYYECHHBIA PE3YJIbTAT,
OCYILECTBJISITh CAMOKOHTPOJIb, IPOBEPSSI OTBET

Ha COOTBETCTBHE YCIOBUIO, HAXOAUTh OLINOKH.
3HAKOMHTBCS € MCTOPHUeEH pa3BUTHUS apU(PMETUKH

Harnsnnas reomerpus.

MHOroyroJibHuK#

H

MHOroyroJibHUKH.

YeTpIpEXyTONBHUK,
IIPSIMOYTOJIBHUK,
KBaJpar.

OnucbIBaTh, MCNOJIB3YSI TEPMUHOJIOTHIO, M300paKaTh

C MOMOIIIbIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJEIIUPOBATH U3 OyMaru MHOTOYTOJIbHHUKH.
I[IpuBoauTH NpUMepPbI OOBEKTOB PEATHLHOIO MUPA,
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UMEIOIIHNX
[IpakTruueckas (dbopMy MHOTOYTOJIbHUKA, IPSIMOYTOJIbHUKA, KBAJpaTa,
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pabota TPEYTOJIbHUKA, OLEHMBATH UX JIMHEHHBIE pa3MEPHI.

«IToctpoenue BbI4ucjsATh: IEpUMETP TPEYTOJIbHUKA,

IPSIMOYTOJIbHA IIPSIMOYTOJIBHUKA, MHOTOYT'OJIBHHKA; TUIOLIA/1b

Ka C IIPSAMOYTOJIbHMKA, KBagpara. M3o00paxars

3a/IaHHBIMA OCTPOYTOJIBHBIE, IPSIMOYTOJIbHBIE U TYIIOYT'OJIBHBIE

CTOpOHaMH TPEYTOJIbHUKHU.

Ha CTponTh Ha HETMHOBAHHOW U KJIeTYaTOW Oymare KBaapar u

HEJIMHOBAHHOU MPSAMOYTOJIBHUK C 33IaHHBIMU JUIMHAMHU CTOPOH.

Oymare». HcciienoBath cBOMCTBA NPSIMOYTOJIbHUKA, KBAIpaTa MMyTEM

TpeyronbHUK. HKCIIEPUMEHTA, HaOII0ICHUS, U3MEPEHNUS, MOJECIINPOBAHNUS;

IInomans n CpPaBHUBATh CBOMCTBA KBaJApaTa U NPSIMOYTOJIbHUKA.

IIEPUMETP KoncTpynpoBath MaTeMaTH4YeCKUEe NPEAJI0KeHUS

IPSAMOYTOJIbHHAKA C IIOMOMUIBIO CBSI30K «HEKOTOPHBI», «1t000i». Pacno3HaBaTh

" VICTUHHBIE U JIO’KHBIE BBICKa3bIBaHUSI O MHOIOYTOJIbHUKAX,

MHOI'OYT'OJIbHUKO NPUBOAUTHL NPUMeEPbI Y KOHTPIIPUMEDHI.

B, COCTaBJICHHBIX HcciienoBath 3aBUCHMOCTD TUIOIIAAN KBagpaTa OT JJIUHBI

u3 €r0 CTOPOHBL.

IIPSMOYTOJILHUKO Hcnoab3oBaTh CBOMCTBA KBAJIPATHOW CETKH JJIS

B, €IUHULIBI nocTpoeHus puryp; pazouBaThb NpsIMOYTOJbHUK HA

U3MEPEHUS KBaJpaThl, TPEYTOJIbHUKH; COCTABJATH (DUTYPHI U3

IUJIOILAIH. KBaJpaTOB U NPSIMOYTOJBHUKOB M HAXOUTh UX IJIOIIA/b,

ITepumeTp pa30uBaTh (PUTYpPHI HA TPSIMOYTOJIBHUKHU U KBaApaThl U

MHOI'OYT'OJIBHU HaXOJUTh UX IJIOIIA/b.

Ka BeipakaTh BeJIMUMHY IUIOIIAIN B PA3IMYHbBIX €IMHULIAX
MU3MEPEHUS METPUUECKON CUCTEMBI MEP, MOHMMATh U
HCII0JIb30BATh 3aBUCMMOCTH MEXKy METPUYECKUMU
€IUHULIAMHU U3MEPEHHUS TUIOLIAIH.
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3HAKOMHUTBHCS ¢ IPUMepPaMM NPUMeHEeHUs IJI0IAIN U
NepuMeTpa B MPaKTUYECKUX cUTyanusx. Pemars 3agaun

U3 peajbHOM KU3HU, MPeAJaraTtb U 00Cy:K1aTh pa3jiudHbIe
CIoco0bI pelIeHUs 3a1a4

JlecsiTuuHbIe IPOOH

oo W

JlecaTuunast
3aMuch IpoOei.
CpaBHeHue
JNECATUIHBIX
TpOoOeH.
JlenicTBUs

C

JNCCATUIHBIMU
IpOoOsSMHU.
OxkpyriieH

ue

JECATUYH

BIX

TpoOei.
Pemenne
TEKCTOBBIX 3ajad,
coJiep KaImx
npoou. OCHOBHBIC
3a/1a4M Ha Ipoou

IIpeacTraBiasiTh AECATUUHYIO 1pOOb B BUI€ OOBIKHOBEHHOM,
YUTATH M 3aNMCHIBATH, CPABHUBATH JCCITUYHbBIC APOOH,
npeaiaratb, 000CHOBBIBATH U 00CYKIATh CIIOCOOBI
YIOPSAIOYUBAHUS JECATUYHBIX APOOECH.

N300paxkath AecATUYHBIE APOOU TOUKAMU HA
KOOPJIUHATHOM IPSIMOM.

BoIABJIATH CXOACTBA M PA3JIHYUA IPABUI
apu(pMEeTUUYECKUX JEHCTBUI C HATypaJIbHBIMU YUCIIAMHU U
JECATHIHBIMH JAPOOSIMHU, OOBSICHATH UX.

BbInoiHATH apu(pMeTHIeCKre NEUCTBUS c
JNECATUYHBIMU JIPOOSIMU; BBINOJHATH NPUKHIKY H
OLIEHKY PE3yJIbTaTa BHIYUCICHUI.

IIpuMmeHsaTs CBOMCTBA apuPMETUIECKUX
JIEVUCTBUM TSI pALIMOHAIN3ALIMN BBIYMCIICHUM.
IlpyMeHsiTH NPaBWJIO OKPYIJIEHUSI JIECATUYHBIX
JpOOeii. IHpoBoaurs UCCJICA0BAHMS CBOMCTB
JNECATUYHBIX  JpoOei, omupascb Ha  YHUCJIOBBIC
AKCTIIEPUMEHTHI (B TOM YHUCJIE

C MIOMOIIIbIO KOMITHIOTEPA), BHI/IBUTATh THIIOTE3bI

Y TIPUBOJIUTH X OOOCHOBAHMSI.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS

0 IpO0SX, MPUBOAUTH MPUMEPbI U KOHTPIIPUMEPHI, CTPOUTD
BbICKa3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUIA.




®denepanbHas pabouas nporpamma | Maremaruka. 59 kiaccer (0a30BbIit

Pemath TeKCTOBBIC 337aUH, COJEpIKAIINE JPOOHbBIE TaHHBIE,
Y Ha HaXO0XJCHUE YaCTHU LEJI0T0 U LIEJIOT0 10 €ro YacTH;
BbISIBJIATH UX CXOJACTBA U Pa3/IN4usl.

MopeanpoBarh X0/ pEeLICHUS 3a/1a41 ¢ IOMOIIBIO
pUCYHKa, cxeMbl, Tabnuupl. IlpuBoanTh, pa3oupars,
OLICHMBATh Pa3JIN4HbIC PEIICHHUS, 3aIIMCH PELICHUI
TEKCTOBBIX 3a/1a4.

OnepupoBathb 1poOHBIMH YUCIIAMU B PEATIbHBIX )KU3HEHHBIX
CUTyalUsIX.

Kpuruyecku oueHMBaTh NOJyYEHHBIN pE3yJIbTAT,
OCYILECTBJIATH CAMOKOHTPOIIb, IIPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBHUIO, HAXOUTh OLUTHOKH.
3HAKOMMTBCS € HCTOPHUEH pa3BUTHUS apU(PMETUKH

Harnsaanas reomerpus. 9 MHOrorpaHHuKH. Pacno3HaBaTh Ha YepTexkax, pUCYHKAX, B OKPYKAKOLIEM
Tena n N3o0paxenue MHpe MIPSIMOYTOJIbHBIN Tapajuieienunes, Kyo,
burypsi B MHOTOTPaHHUKOB MHOTOIPAHHHUKH, ONIMCHIBATH, HCIIOJIb3YS TEPMUHOJIOTHIO,
MIPOCTPAHCTBE . Monemn OLICHMBATH JIMHEUHBIE Pa3MEPHI.
IPOCTPAHCTBEHH I[IpuBoauThL NpUMepbI 00BEKTOB PEaTHLHOIO MUPA,
BIX TEJI. uMerIux GopMy MHOTOTPAHHUKA, TPSMOYTOJIHLHOTO
[IpssMOyTONIBHBIN napasuiesnenunesa, kyoa.
napasuiesienumne, MN300pakaTh KyO Ha KJIeT4YaTOM Oymare.
Ky0. Pa3BépTku HccaenoBath cBoiicTBa Ky0a, MpIMOYTOIBHOTO
KyOa u napajuie’enunea1a, MHOrOrpaHHUKOB, UCIIONb3YSI MOJENH.
napajuiesenuIea. Pacno3naBath M u300paxars pa3BEPTKU KyOa u
[IpakTnueckas napauienenuneaa. MoaeaupoBaTb Ky0 u
pabota napajienenunea u3 Oymaru u npounx MaTepuayiosn,
«Pa3BépTKa KyOay. 00BSACHATH CIIOCO0 MOJECITUPOBAHUS.

O0BEéM KyOa,
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MPSIMOYTOJIBHOT
0
napajuleacune

Ja

Haxoautb n3MepeHus, BBIMUCIATH IUIOIAJb TOBEPXHOCTH;
00bEM Ky0a, IPSMOYTOJILHOTO MapalljieenuIesa;
HCCJIeI0BATH 3aBUCUMOCTL 00bEMa Ky0a OT JJIMHBI €TO
pebpa, BBIABUIaTh U 000CHOBBIBATH T'MIIOTE3Y.
Habawoaath 1 IPOBOANTH AHAJIOTHH MEXK]TY

MOHATUSIMU TUJIOIIAIA U 00bEMA, IEPUMETPA U TUIOIIATU
MTOBEPXHOCTH.

Pacno3naBaTth HCTUHHBIE U JIOXKHBIC BBICKA3bIBAHUS

0 MHOTOTPaHHUKAaX, MIPUBOJAUTH MPUMEPbI U KOHTPIIPUMEPHI,
CTPOUTH BbICKA3BIBAHMUS U OTPULIAHUS BHICKA3bIBAHUM.
Pemars 3aga4u U3 peajbHON )KU3HU

IToBTOpEHUE N
0000111eHHE

[EEN

[ToBTOpEeHue
OCHOBHBIX
MMOHSTHUMN U
METOJIOB Kypca
5 xiacca,
00001IeHne
3HaHUHU

BoeruncasTh 3Ha4eHNS BBIPAXKECHUMN, COAEPKALLNUX
HaTypaJbHbIE YKUCJIa, OOBIKHOBEHHBIC U JIECITUYHBIC IPOOH,
BBITIOJIHATH MPE0Opa30BaHUS YHUCEIL.

Bri0upaTh c1ocod cpaBHEHUS YHCEIL,

BBIYMCIICHN, IPUMEHATH CBOMCTBA

apuMEeTHIECKUX JCHCTBUM ISl pallMOHATIM3AIlIN
BBIYMCIICHUU.

OcymecTBJISATH CAMOKOHTPOJIb BHITIOJIHAEMBIX JICHCTBUHN U
CaMOITPOBEPKY PE3YJIbTaTa BEIYMCICHUM.

Pemiats 3aga4mn U3 peanbHOU )XKU3HU, IPUMEHATH
MaTreMaTH4YeCKue 3HAHMS Ui PELICHUS 3a1a4 U3 APYTrux
y4eOHBIX MPEIMETOB.

Pemathb 3aga4n pasHbIMH C1IOCO0AMH, CPABHUBATD -
CIoco0bI pEIICHUS 3a/1a4i, BLIOUPATh PALIMOHAJIbHBII
Crocoo0

OBIIEE KOJIMYECTBO
YACOB IIO
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I[TPOI'PAMME
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6 KJIACC
HaumenoBanue Kommuecr OcHOBHO OcHOBHBIE BUJIBI I€SITETLHOCTH
pazzeina (TeMbl) BO e O0yJaroIIIXCS
Kypca 4acoB COZIEpKaH
ue
Harypanbhbie uncna 3 Apudmerndeck BoinosinsaTh apudmMeTndeckue 1eMCTBUSA C
0 ue NeruCTBUS MHOT'03HaYHBIMU HAaTypaJIbHBIMU YHCJIAMU, HAXOAHUTH

C MHOTO3HAYHEIMH
HaTypaJIbHbIMU
YHCIaMH.
YucnoBbie
BBIPAKECHUS,
MOPSI0K
JICUCTBUH,
HCIIOJIb30BaHUE
CKOOOK.
Okpyrienue
HaTypaJIbHBIX
yucen. /Jleaurenu u
KpaTHBIC YUCJIA;
HanOOIBIINI
OO ACIUTEIb U
HauMCHBIIICE
oO1mee KpaTHOE.
JlemumocTh CyMMBI
Y IPOU3BEICHUSI.
Jlenenue

3HAYeHHsl YHCIIOBBIX BBIPAXKEHHI CO CKOOKaMU U 0€3 CKOOOK;
BBIYHCJIATH

3HAYeHMsl BEIPAKCHUHN, COJIEPIKAINUX CTCTICHH.
BbInoTHATh NPUKHUIKY M OLIEHKY 3HAYCHHUIA YUCITOBBIX
BBEIPOKCHHM, MPUMEHSITh PUEMBI IPOBEPKH Pe3yJIbTaTa.
Hcnosib30BaTh NP BBIYMCIEHUSIX TIEPEMECTUTEIIBHOE U
coueTaTeIbHOE CBOMCTBA CIIOKEHUS U YMHOXCHUS,
pacnpenenuTeIbHOEe CBONCTBO YMHOKEHUSI OTHOCUTEIHHO
CJIOKEHUSI, CBOMCTBA apU(PMETHIECKUX JIEHCTBHM.
HccaenoBaTh 4nCI0OBBIC 3aKOHOMEPHOCTH, TTPOBOIUTH
YHCJIOBBIE DKCIIEPUMEHTHI, BBIIBUTATH U 000CHOBBLIBATH
TUNOTE3bl.

@opmyIHPOBATH ONpeieIeHs ICTUTENS U KPaTHOTO,
HanOOJIBIIETO OOIIIET0 IEIUTEIS U HAUMEHBIIIETO OOIIIETO
KpPaTHOTO, MPOCTOTO W COCTABHOTO YHCEJT; MCTIOJIb30BaTh 3TH
MTOHATHUS TP PEIICHUH 3a71a4.

IIpuMeHATH AArOPUTMBbI BHIYUCIICHUS HAHOOIBIIIETO
oO0IIIero ACIUTENS 1 HANMEHBIIIETO O0IIEero KPpaTHOTO JIBYX
YUCEJ, AITOPUTM PA3TIOKCHHS YMCIIa Ha MPOCTHIS
MHOKHUTEIIH.
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C OCTATKOM. HccaenoBaTh ycioBUs 1eIUMOCTH Ha 4 1 6.
Pemenue HccaenoBathb, 00Cy:K1aTh, POpMYJIUMPOBATH U

TCKCTOBBIX 3a4a4
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000CHOBBIBATH BbIBO/J O YETHOCTH CyMMBI, IPOU3BECHNUSA:
JBYX YETHBIX YHCEJI, IBYX HEYETHBIX YUCIIEC, YETHOIO U
HEUYETHOTO YHCEII.

HcciienoBats cBOMCTBA IEIMMOCTH CYMMBI M TPOU3BENCHUS
YU CelL.

IIpuBOaAUTH PUMeEPBI YHCEI C 33 JaHHBIMA CBOMCTBAMH,
Pacno3HaBaTh BepHbI¢ M HEBEPHbIE YTBEPKACHUS

O CBOMCTBAx 4UCEJl, ONPOBEPraTb HEBEPHBIC

YTBEPKIAEHHUS C IOMOIIBIO KOHTPIIPUMEPOB.
KoncTpynpoBats MaTeMaTH4eCKHE NPEAT0KECHUS

C IIOMOILIBIO CBA30K «H», «KWIN», KECIH. .., TO... M.

Pemiathb TEKCTOBBIE 3a/1a4M, BKIIOYAOIIKE OHATHUS
JETUMOCTH, apU(PMETUYECKUM CIIOCOO0M,

UCIIOJIb30BaTh Nepedop BCEX BOZMOXKHBIX BAPUAHTOB.
MoaenupoBarh X0 pEIIEHUS 3a1a4U C TOMOIIBIO
PHUCYHKA, CXEMBbI, TAOIHIIBI.

IIpuBoauTh, pa30MpaTh, OLEHUBATH PA3JINYHbIE PELICHUS,
3aIIMCU PELIEHUI TEKCTOBBIX 3a/1a4.

Kpurnyecku oueHUBATH [IOJYYEHHBIA PE3YyJIbTAT, HAXOAUTH
OLIMOKH, OCYIIECTBIISTh CAMOKOHTPOJIb, IIPOBEPSISI OTBET

Ha COOTBETCTBUE YCIOBUIO

Harnsanas 7 [TepnienauKyIsIpH Pacno3HaBaTthb Ha yepTexKax, pUCyHKax Ciydyad B3AaMMHOTO
reometpusl. [Ipsimble bI€ TIPSIMBIE. PAaCMOJIOKEHUS IBYX MPSIMBIX.
Ha IJIOCKOCTH [TapannensH N300paxkaTh ¢ NOMONIBIO YEPTEKHBIX HHCTPYMEHTOB

bI€ MPSIMBIE. Ha HEJTMHOBAHHOW W KJIETYATON Oymare JBe MepeceKaronmuecs

Paccrostnue mexny npsiMble, IBE NapaJlJiebHbIE IPSMBbIE, CTPOUTH MPSMYIO,




®denepanbHas pabouas nporpamma | Maremaruka. 59 kiaccer (0a30BbIit

JIBYMSI TOUKaMH,
OT TOYKH 0
PSAMOU, JUIMHA
MapIipyTa

Ha KBaJpaTHOU
CETKE

IIEPIICHIUKYJIIPHYIO TaHHOM.

IIpuBoaUTH NpUMeEpPbI NAPALIEIBHOCTH U
IIEPIICHIUKYJIIPHOCTH MPSAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX NIEPICHANKYJISIPHBIC
U napajijiesbHble cTOpoHbl. U300paxkaTs
MHOT'OYT'OJIbHUKH C apAJIEIbHBIMU,
IIEPIICHIUKYJIAPHBIMA CTOPOHAMH.

Haxoauth paccTosiHre MEXIY ABYMS TOUKAMH, OT TOUYKH
JI0 IPSIMOM, UTMHY IIyTH HA KBaJAPATHOU CETKE, B TOM
YHCJIE UCTIONb3Ysl LU(PPOBBIE PECYPCHI

Hpobu

N

OOBIKHOBEHHAs
JpoOb, OCHOBHOE
CBOMCTBO J1po0H,
COKpAIIlCHUE
JpOOeid.
CpaBHeHueE U
YIOPSI0YNBAHNC
JTpOOei.
JlecsiTU4HbIE
JIpoOH H
MEeTpHYECKas
CHUCTEMa Mep.
Apudmernyeck
He e CTBUS

c
OOBIKHOBECHHBIM
UH

CpaBHMBATB U YIOPSIA0YHUBATH JIpOOU, BLIOUPATH CIIOCOD
CpaBHEHHUS ApOOEi.

IIpeacraBasiTh AeCATUYHBIC APOOU B BUE OOBIKHOBEHHBIX
JpoOeit 1 OOBIKHOBEHHBIE B BUJIE JECATUYHBIX,
HCI0JIb30BATh IKBUBAJIEHTHbIE MPeCTaBJIeHUs TPOOHBIX
quces MPU UX CPAaBHEHUU, TTPU BHIYUCIICHUSX.
Hcnoan3oBaTh necsITUUHbBIE APOOH MPU TPeoOpa3oBaHUU
BEJIMYUH B METPUYECKOU CUCTEME MEP.

BoInosHATH apudmMeTHyecKue 1eHCTBUs

C OOBIKHOBEHHBIMU U JICCSITUIHBIMU APOOSMH.

BbI4UCJIATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITUX
OOBIKHOBEHHBIE U JECATUYHbBIC TPOOU, BHITIOTHATH
npeodpa3oBaHus Ipoodeii, BLIOMPATH CNOC00, MPUMEHSITh
CBOMCTBA apu(METHICCKUX ACHCTBHH JIJIs parliOHATN3AINH
BBIYMCIICHUU.

CocTaBasiTh OTHOLIEHUS U TPONIOPLIMY, HAXOAUTH
OTHOILIEHUE BEJIUYUH, ICJIUTh BEJIMYUHY B JAHHOM
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JIeCITUIHBIMU
JTpOOSIMHU.
OtHomIcHUE.
Jlenenue B
JTAHHOM
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OTHOIIICHHH.
Macra0,
MIPOIIOPIIHUSL.
ITonsaTue
MPOLICHTA.
Brraucnenue
MPOLICHTA

OT BEJIMUMHBI
1 BEITUYIHHBI

OTHOILIEHUHU.
HaxoauTth 3KCIepUMEHTAJBHBIM MYTEM OTHOLIEHHUE JJIUHBI
OKpPY>KHOCTH K €€ JuaMeTpy.

HNuTepnpernpoBath MacTad Kak OTHOIIEHUE BEJINYMH,
HAXOMTh MacIlTad MjaaHa, KapThl U BEIYUCIIATD

pacCTOSIHUSA, MCIIOJIB3YsI MacCIITal.

OO0BSACHATD, UTO TAKOE MPOLIEHT, YIOTPEOIATh 000POTHI
peun CO CIOBOM «IIPOLEHT». BbIpaKaTh MPOLIEHTHI B APOOSIX
U JIpo0U B MPOLIEHTAX, OTHOUICHHUE ABYX BEJIUYHUH B

o eé MpoIeHTax. BIYMCIATH MPOILEHT OT YKUCIIA U YUCJTIO 10 €ro
MPOLICHTY. MIPOIICHTY.
Pemenue Oxpyrasth ApoOu U MPOLEHTHI, HAXOIUTh NPUOTUKEHUS
TEKCTOBBIX 3a/ady, quces.
coJiepKaIlux Pemarts 3ag1aum Ha 4acTH, NPOIEHTHI, MPOIOPIIUH,
JIpoOu U Ha HaxO0XXJIeHUE ApoOu (MPOLIEHTA) OT BETUYUHBI U
MIPOLICHTHI. BEITMYUHBI 110 €€ poOu (MPOIIEHTY), 1podu (TIpoLIeHTa),
IIpakTnueckas KOTOPBIN COCTABJISIET OJIHA BEJIMYMHA OT IPYTrOM.
pabora IIpuBoauTh, pa3doupaTh, OLEHNBATH PA3IMYHbIC
«OTHO1IEHNE pElIeHNs, 3alIUCH PEIIEHNUI TEKCTOBBIX 3a4a4.
JUTAHBI N3BaexkaTh HHGOPMALMIO U3 TaOIUIT U
OKPY>KHOCTH K €€ JarpaMM, HHTEPIPETUPOBATH TaOJIMYHbIC
JTUaMETPY» JIaHHbBIC, OTIPEICIIATh HAauOOJIbIlIee U HAUMEHBIIIEEe
U3 MPEJICTABICHHBIX JAHHBIX
Harmsannas OceBas Pacno3naBaTh Ha 4epTekax v U300PKCHUSIX,
r€OMETPHUSL. CUMMETPHSI. U300paxkaTh OT PyKH, CTPOUTH C OMOILBIO
Cummetpus [entpanbHas WHCTPYMEHTOB (huUrypy (OTpE30K, TOMAHYIO, TPEYTOJIbHHUK,

CUMMCTpPHUAL.

MMpAMOYTOJIBHUK,
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[locTpoenue
CUMMETPUYH
BIX (PUTYD.
[IpakTuecka

a1 paboTa
«OceBas
CUMMETPUS.
Cummerpust

B IIPOCTPAHCTBE

OKPYHOCTb), CHMMETPUYHYIO TAHHON

OTHOCHUTEIBHO MPSAMOM, TOUKH.

HaxoauThs npuMepbl CHMMETPUU B OKPYKAIOILEM MUPE.
MopeanpoBath U3 6ymaru aBe QUIrypbl, CHMMETPUYHbBIC
OTHOCHUTEJIBHO MPSIMOIl; KOHCTPYHPOBATH
reOMETPUYECKHUE KOH(DUTYpALIMH, UCTIONIb3YsI CBOMCTBO
CUMMETPHUH, B TOM YHUCIIE C TOMOIIBIO IU(PPOBBIX
peCypcoB.

UccaenoBaty  cBOMCTBA  U3YYEHHBIX  Quryp,
CBS3aHHBIE C CUMMETPHEM, UCIIONb3Ys IKCIEPUMEHT,
Ha0JII0/IEHUE, MOJIETTMPOBAHUE.

O00cHOBBIBATD, OIIPOBEPrarThb c IIOMOILBIO
KOHTPIPHUMEPOB YTBEPKIECHUS O CUMMETPUH (PUTYD

Bripaxxenus ¢ OykBamu

[Ipumenenue
OYKB JIs1 3aMKiCH
MaTeMaTHYECKH
X BBIPAKECHUHN U
MIPEIOKEHHM.
bykBeHHbIE
BBIPAKEHUS

Y YUCIIOBBIE
ITOZCTAaHOBK

178

bykBeHHbIE
PABEHCTBA,
HaxO0XJIECHU

e

Hcnoan3oBath OyKBBI 111 0003HAUYECHUSI YUCET, TP 3aIlIUCU
MaTE€MaTUYECKUX YTBEPKACHUI, COCTaBIATh OyKBEHHbBIE
BBIPAKEHHUSI 110 YCIOBUIO 3aa4H.

HccaenoBath HECTIOXKHBIE YHCIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JIS1 UX 3aIIUCH.

BoruuncjasaTs 4nciioBoe 3HayeHue OyKBEHHOTO

BBIPXEHUS MPU 33JaHHBIX 3HAYEHUSX OYKB.

3anuceiBaTh (OPMYJIBI: IEPUMETPA U TIIOIIATN
NPSMOYTOJIbHUKA, KBaJpaTa; JJIMHbI OKPYKHOCTH, IUIOIIAIN
KpyTa; BHINOJIHATH BHIYHCJIEHHUS 110 3TUM (PopMyJiam.
CocraBastb (OPpMYJIbI, BEIPAKAOIINE 3aBUCHMOCTH
MEXIy BEITUYMHAMU: CKOPOCTh, BPEMS, pACCTOSIHUE; 1IEHA,
KOJIMYECTBO, CTOUMOCTb; IIPOU3BOIUTEIIBHOCTD, BPEMS,
00BEM
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HCHU3BCCTHO
To
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KOMIIOHEHT palboThI; BBEIIOTHATH BBIYUCICHHUS IO 3TUM (opMyJiaM.
a. HaxoauTth HEM3BECTHBIM KOMIOHEHT apU(METUIECKOTO
DopMyIIbI JIEVCTBUS
Harnsannas 1 YeTpIpEXYTOIBHUK, N300paxaTh HAa HEJIMHOBAHHOW U KJIETYATOU
reomeTpusi. DUrypsl 4 MIPUMEPHI Oymare ¢ UCIIOJIb30BaHUEM UYEPTEKHBIX
Ha IJIOCKOCTH YETBIPEXYTOJIHUKO MHCTPYMEHTOB YETBIPEXYTOJIBHUKH C 33 IaHHBIMU
B. CBOMCTBAaMH:
[TpsIMOYTOJIBHHK, C MapAJIIEIbHBIMU, IEPIEHAUKYIISIPHBIMA, PABHBIMU

KBaJpaT: CBOWCTBA
CTOPOH, YIJIOB,
JTaroHaneH.
N3mepenue

yri10B. Buasl
TPEYTOJILHUKOB.
ITepumerp
MHOT'OYT'OJIbHHKA.
[Inomans Gurypsr.
dopMyibl
nepumeTpa u
1011
NPSAMOYTOJIbHUKA.
[Tpubnuxénnoe
U3MEpPEHUe
riomaau guryp.
IIpakTnueckas

CTOPOHAMM, IPSIMBIMU yTIIaMHU U JIp.,
paBHOOenpeHHbIN TpeyronbHuK. Ilpeanaarars u
00cyxk1aTh ClOCO0bI, AJITOPUTMBI ITIOCTPOCHUSI.
HUccaenoBarth, HCIOIB3YS SKCIIEPUMEHT, HAOIIOACHHE,
MOJEIUPOBaHUE, CBOMCTBA IIPSIMOYIOJIbHUKA, KBaJpaTa,
pa30uBaTh Ha TpeyroJbHUKU. OO0CHOBBIBATD,
OIPOBEPraTh C MOMOIIBIO KOHTPIIPUMEPOB YTBEPKIACHUS
O NPSAMOYTOJIBHUKE, KBaJ(paTe, paclo3HaBaTh BEPHbIC U
HEBEPHBIC YTBEPIKICHHUS.

N3mepATs U CTPOUTH C IOMOILIBIO TPAHCIIOPTHPA

YIJIBI, B TOM YUCJIE B MHOI'OYT'OJIbHUKE, CPABHMBATH
YTJIBI;

pacno3HaBaThb OCTpPbIC, IPSIMBIE, TYIIbIE, PA3BEPHYTHIE
yriibl. Pacno3HaBaTh, n300paskaTb OCTPOYTOJIbHBIN,
MPSIMO- YTOJIbHBIN, TYIIOYTOJIbHBIN, paBHOOEAPEHHBIH,
PABHOCTOPOHHUM TPEYTOJIbHUKH.

BeI4HCIsATH IEPUMETP MHOTOYT'OJIBHUKA, TUIOLIAb
MHOTOYTOJIbHUKA pa30ueHneM Ha MPSIMOYTOJIbHUKH,
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pabota
«lmomangp

Kpyra»

Ha paBHBIC QUTYPHI, UCITOIH30BATH METPHUUCCKUE CTUHUIIBI
MU3MEPEHUS IJTMHBI U TUIOIIAIH.

Hcnoab3oBaTh NpudIaNkKEHHOE U3MEPeHHe JJINH U
IJIOIIA/IeH Ha KJeTyaTo Oymare, mpuOImKEHHOE
MU3MEPEHUE JUIMHBI OKPYKHOCTH, TIJIOMIAIA KpyTra

[TonoxxurenbHbIC U
OTPpHUIATCIIBHBIC
qucia

o M~

Llenble yncna.
Monyib yncia,
reoMeTpuyecKas
WHTEPHpETALNS
MOJTYJIS.
YucnoBbie
MIPOMEXYTKH.
ITonoxxuTenbHbBIC
u
OTpHILIATEIIbHBIE
Yyuca.
CpaBHeHue
MMOJI0KUTEIBHBIX
5|
OTPUIATEIIbHBIX
YHCel.
Apudmernyeck
He ICHCTBUS

c
MMOJI0KUTEIbHBIM
n n

IIpuBoAMTH PUMeEPHI UCIIOIB30BAHUS B PEATBHOU KU3HU
TOJIOKUTEIIBHBIX U OTPULIATEIIBHBIX YHACE.

N300paxkaTh 11ebIC YUCIIA, TOJTOKUTEIIbHBIE U
OTPULATEIIbHBIE YMCJIAa TOUKAMU Ha YUCIIOBOU MPAMOH,
HUCI0JIb30BATh YUCIIOBYIO MIPSMYIO ISl CPABHEHUS

yucell. [IpumMeHsaTh NpaBuWjia CpaBHEHUS,
YHOPSI0YUBATD LIEJIbIC YNCIIA; HAXOAUTH MOIYJIb

Yyucia.

DopMyJIUPOBATH MPABUJIA BBIYKCIICHUS C
TMOJIOKUTEIIbHBIMHA ¥ OTPULIATEIIbHBIMU YHACJIaMH, HAXOAUTh
3HAYEHHUS YKCJIOBBIX BBIPAKEHUM, COACPKAIINX TCUCTBUS
C TIOJIO)KUTEIbHBIMU U OTPULIATEIIbHBIMU

yuciamu. [IpyMeHATH CBOMCTBA CIIOKEHUS U

YMHOXEHUS JIJIs1 MPeoOpa3zoBaHUsl CyMM U

IIPOU3BEICHUN
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OTpUIIATEITLHBIMU
YHCJIAMH.
Pemenue
TEKCTOBBIX 3a7a4
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[IpencraBienne qaHHBIX

[IpssmoyronbHas
cHcTeMa
KOOpJIMHAT Ha
IUIOCKOCTH.
Koopaunatsl
TOYKH Ha
IUIOCKOCTH,
abcrucca u
OpJIMHATA.
CronbuaTeie

1 KPYTOBBIE
JarpaMMbl.
IIpakTrueckas
pabora
«ITocTpoeHnue
JarpaMmm.
Pemenue
TEKCTOBBIX 3aJ1a4,
coaepKalIux
JTaHHEIE,
Mpe/ICTaBJICHHbBIC
B Ta0IMIIAX U
Ha

OO0BSICHATH U WJLUIICTPUPOBATH NMOHSATHE
MPAMOYTOJIBHOW CUCTEMbI KOOPJAUHAT HA TNIOCKOCTH,
HCIIOJIb30BaTh TEPMUHOJIOTHIO; CTPOMTH Ha KOOPAUHATHOMN
MJIOCKOCTH TOYKHU U (PUTYPHI 110 33JJaHHBIM KOOpUHATAM,
HAXOJAUTH KOOPJIUHATHI TOYEK.

Yurtath cTONOYATHIE U KPYTOBBIC TUATPAMMBI;
HHTEPHPETHPOBATH JIaHHbBIC; CTPOUTH CTOJIOUYATHIC
nuarpammel. Uecnosib3o0BaTh HHGOpPMALIHIO,
MPE/ICTABICHHYIO B Ta0JIMIIaX, HA AUarpaMMax Jjis
pEIICHUSI TEKCTOBBIX 3a7a4 U 3a7a4 U3 PEATbHOMN KU3HU

Jarpammax
Harnsanasa reomerpust. [IpssMOyTOJIBHBI Pacno3HaBaTth Ha yeprexax, pUCyHKaX, ONMUCbIBATH
durypsl B 17} MApaMULy, IPU3MY, HUIUHAP, KOHYC, I1ap, M300paskaTh X
IIPOCTPAHCTBE napasuieJIenune OT PYKH, MOJIEJTUPOBATH U3 OyMaru, miacTUInHa,
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1, Ky0, Ipu3Ma, npoBoJIokH U 1ip. [IpuBOAUTH IpUMeEPbI 00HEKTOB
npamMuIa, OKPY’KaIOIIeTr0 MUpPa, UMEIONINX ()OPMBI HaA3BAHHBIX TEJl.
KOHYC, Hcnonb30BaTh TEPMHHOJIOTHIO: BEPIIMHA, peOpO, TPaHb,
IWIAHJIP, [ap OCHOBAaHWE, BBICOTA, PAIUYyC U JUAMETp, pa3BEPTKA.

u cdepa.

N3o6paxenue




®denepanbHas pabouas nporpamma | Maremaruka. 59 kiaccer (0a30BbIit

MIPOCTPAHCTBEHHBI
X uryp.
[Tpumepsl
pa3BEPTOK
MHOTOTPaHHHUKOB,
UUJIMHIpA U
KOHYCa.
IIpakTrueckas
pabora
«Co3nanue
MOJIeJIer
MIPOCTPAHCTBEHHBI
X Guryp».
ITonstne 00BEMA;
€AUHULIBI
MU3MEPEHUS
o0béMa. O0BEM
MPSIMOYTOJILHOTO
napasuiesienumnesa,
Ky0a, (hopMyIIbI
o0BnéMa

N3yuaTh, uCnob3ys SKCIEPUMEHT, HAOIIOACHHE,
HU3MEpPEHUE, MOJACIUPOBAHUE, B TOM YHCIIE KOMITBIOTEPHOE, U
ONMCHIBATH CBOMCTBA HA3BAHHBIX TEJl, BHIABJIATH CXOACTBA
u

pa3IMuMs: MEXKy MUPaMUI0N U IPU3MOM;

MEXK]ly HUINHIPOM, KOHYCOM U IIAPOM.

Pacno3naBaTth pa3BEPTKU Mapasenenumnena, kyoa,

MIPU3MBI, TUPAMUJIBI, KOHYCA, IWINHAPA; KOHCTPYMPOBATH
JTaHHBIE T€JIa U3 Pa3BEPTOK, CO3/1aBaTh UX MOJIEIIH.
Co3aBaTh Mo/1€JIU TPOCTPAHCTBEHHBIX (puryp (u3 Oymaru,
MIPOBOJIOKH, TUIACTHIIMHA U JIp.)

N3mepsaTh HA MOAeaNAX: JUIMHBI pEOEp MHOTOTPaHHUKOB,
JIMaMeTp 1mapa.

BoiBoauTth hopmyay oonEma

MPSIMOYTOJIBHOTO MapajiiesienuIea.

BoiuuciasaTs no popmyaam: 00bEM MPSIMOYTOJIBHOTO
napajuienenunena, Kyoa; uCroab30BaTh €UHUIIBI U3MEPECHUS
00bEMa; BBIYMCIATH 00BEMBI TEJI, COCTABJICHHBIX U3 KYOOB,
napasuliesIeNUIe/I0B; pelmaTh 3a1a4M C peATbHBIMU TaHHBIMU

[ToBTOpEHUE,
00001IeHne,
CHUCTEMAaTHU3ALUS

N

IToBTOpEHUE
OCHOBHBIX
MOHSITUN U
METOJIOB KypPCOB 5
n 6 KJIaCCOB,
00001IeHne "

BoeruncasTh 3Ha4EHUs BBIPAXKEHNN, COAEPIKALLINX
HaTypaJbHBIE, LIEJIbIE, TOJIOKUTEIbHBIE U
OTpHIIATENbHBIEC YU CIa, OOBIKHOBEHHBIE U JICCATUUHBIC
Jpo0H, BHITIOTHATH MPE0Opa30BaHUS YHCET U
BBIPAKEHUU.

Bei0upaTth cniocod cpaBHEHUS YHCE,
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CUCTEMAaTHU3aIIUI
3HAHUU

BBIYMCIICHU, IPUMEHATH CBOMCTBA
apupMEeTHIECKUX JEHCTBUM JJIsI pallMOHATIM3AIlUN
BBIYUCIICHUM.
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PemaTh 3agaum U3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHMSA U1 pEelIeHUs 3a]1a4 U3 APYTHUX
MPEMETOB.

PemaTh 3agaum pasHbIMHU C1I0CO0AMH, CPABHUBATD,
BbLIOMPATH CMOCOOBI PEIICHUA 3a/1a4H.

OcyecTBJIATh CAMOKOHTPOJIb BBIIOJIHIAEMBIX JEHCTBUHN U
CaMONPOBEPKY Pe3yJIbTaTa BHIYUCICHHM

OBIIEE KOJIMYECTBO 1
YACOBIIO
I[TPOI PAMME 0

\‘
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OEJEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

IHHOACHUTEJIBHASA 3AIIMCKA

Anre0pa sSBIsSETCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 0O0pa3oBaHUS:
OHa o0ecreyrBaeT M3y4YeHHUE JAPYTUX JUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
T'YMaHHTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOAMMO JIJIsI MPOAOHKEHUST 00pa30oBaHUs U
B IIOBCEHEBHOW W3HHM. Pa3zBurHe y 0Oyd4aromuxcsi HAy4YHbIX IpPEIACTaBICHUI
O MPOUCXOXKIECHUU U CYIIHOCTU aireOpamdyeckux aOCTpakiuii, crocode OTpa)KeHUus
MaTeMaTUYeCKOW HAyKOW SBIEHWW W TIPOIIECCOB B MPUPOJEC U OOIIECTBE, POJH
MaTEMaTUYECKOr0 MOJICIHPOBAHUS B HAYYHOM IMO3HAHUM M B MPAKTUKE CIIOCOOCTBYET
(GbOpMUPOBAHHIO HAYYHOI'O MHUPOBO33PEHUS W KAayeCTB MBIIUICHUSI, HEOOXOAUMBIX
JUIsL  aJanTtalid B COBpeMeHHOM 1udpoBoM obmectBe. W3yuenue anreOpbl
obecrieunBaeT pa3BUTHE YMEHHMs HaOMOAaTh, CPAaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH
CBOM JICUCTBUS U BBIBOJBI, POPMYNIHPOBATh yTBEepKAeHUs1. OCBOCHHE Kypca aireOpbl
obecrieunBaeT pa3BUTUE JIOTHMYECKOTO0 MBIIUICHUS OOYyYalolUXCA: OHU HCIOJIb3YIOT
JNEAYKTUBHBIE M WHAYKTHBHBIE pacCyXJACHHsS, OO000IIEHHEe W KOHKPETH3AIHIO,
a0bctparupoBanue W aHaioruto. OOydeHue anredpe mpeanosiaraeT 3HAUYUTEIbHBIN
00BEM CaMOCTOSITEIIbHON JAESATENBHOCTH OOYYarONIUXCsl, MOATOMY CaMOCTOSITEIbHOE
pelieHue 3a1a4 sIBISETCS peali3alieid 1eITeIbHOCTHOTO MPUHIIUIIA O0yYEeHUSI.

B crpykType mporpammbl ydeOHOro Kypca «Amiredpa» st OCHOBHOTO OOIIETro
00pa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COJEpKaTeIbHO-METOUYECKUE JINHUU:
«Hucna u BBIYUCICHUSY, «ANTeOpandecKue BhIpaXEHUS», «Y PABHEHUS 1 HEPABEHCTBAY,
«Dynkium». Kaxnas w3 3THX COAEPXKATEIBbHO-METOAWYECKUX JIMHUM pPa3BUBACTCA
Ha MPOTSHKEHUU TPEX JIET U3YUCHHS Kypca, B3aUMOJICUCTBYS C APYTMMH €ro JTUHUSMHU.
B xoz1e nzydenus: yueOGHOTO Kypca 00yJaronuMcst IPUXOIUTCS JJIOTUYECKU PACCyXK1aTh,
HCTIOJB30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBSI3M ¢ 3TUM B mOporpammy
y4eOHOTO Kypca «Anredpa» BKIHOYEHbI HEKOTOPHIE OCHOBBI JIOTUKH, TIPEACTaBICHHbIC
BO BCEX OCHOBHBIX pa3jellax MaTeMaTUYeCKOro OOpa3oBaHUS W CIOCOOCTBYIOIIWE
OBJIQJCHUIO OOYYaIOIIMMHUCI OCHOB YHUBEPCAJIBHOTO MAaTEMAaTHYECKOIO  S3bIKA.
ConeprxkaTenbHON U CTPYKTYPHOM OCOOCHHOCTBIO yUeOHOTO Kypca «Anredpay sSBIseTCS
€ro MHTETPUPOBAHHBINA XapaKTep.

Conepxanue nuHUA «Yucia U BRIYUCICHUS» CIIYKUT OCHOBOM JUIsl JAIbHEHIIErO
U3YYEHUs] MAaTeMaTHUKH, CIOCOOCTBYET pa3BUTHIO Y OOyYalolUXCSd JIOTHUYECKOTO
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHHUS TIOJIB30BAThCS  AJITOPUTMAMH, a TaKXkKe
MPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX JUIsI TTOBCEIHEBHOM IKWU3HH.
Pa3BuTre MOHATUS O yMCIEe HA YPOBHE OCHOBHOIO OO0IIEro oOpa3oBaHUs CBS3aHO
C pallMOHAJIBHBIMU M WPPAINMOHATIBLHBIMU YUCIaMU, (OPMUPOBAHUEM TIPE/ICTABICHUN
O JICCTBUTEIILHOM 4YHCJE. 3aBEpIICHHE OCBOEHHUS YHCJIOBOW JIMHUU OTHECEHO
K cpefiHeMY 0011IeMy 00pa30BaHUIO.
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Copnepxkanue AByX anreOpandecKux JIMHUA — «ANredpandecKkue BBIPAKCHUS U
«YpaBHEHUSI W HEPaBEHCTBa» CMOCOOCTBYEeT (OPMUPOBAHUIO Yy OO0y4aroumxcs
MaTeMaTHYeCKOTO ammapara, HEOOXOAMMOTO Ui peIIeHHs 3aJad MaTeMaTHKH,
CMEKHBIX TPEIMETOB M IPAKTUKO-OPHUCHTHPOBAHHBIX 3ajad. Ha ypoBHE OCHOBHOIO
oOmiero o0pa3oBaHusl Y4YeOHBI MaTepual TPYIIUPYETCS BOKPYT pPalMOHAIbHBIX
BBIpQXKCHUA. AJredpa JIEeMOHCTPUPYET 3HAYCHHE MAaTEMaTHKH KakK s3bIKa JUIs
MOCTPOCHUS MAaTeMaTHYECKUX MOJeNied, OMUCaHusl MPOLECCOB U SBJICHHUM pearbHOTro
mupa. B 3amaum oOydeHus anrebpe BXOOAT TakkKe JalmbHEHIIee pa3BUTHE
ATOPUTMUYECKOTO MBIIUICHUS,, HEOOXOJIMMOr0o, B YaCTHOCTH, JUIsl OCBOCHHUS Kypca
WH(GOPMATHKH, ¥ OBJIaJICHUE HaBBIKAMH JCIYKTUBHBIX paccyxaeHui. [Ipeodpa3oBanue
CUMBOJIBHBIX (OPM  CIOCOOCTBYET pPa3BUTHUIO BOOOpaKEHUS, CIOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanne (QPyHKIIMOHATBHO-TpAUIECKONW JIMHUHM HAICJICHO Ha TMOJydeHHE
oOyJaromuMuUCsl 3HAaHUH O QYHKIUAX KaK BaKHEUIIEH MaTeMaTH4ecKOW MOJIEIH
JUIA OTIMCAHUSA W MCCIEAOBAHUSA Pa3HOOOPA3HBIX IMPOLIECCOB M SBICHUN B MPUPOAC U
obmiectBe. M3yueHne marepuaia CrocOOCTBYET PA3BUTHIO Y OOYYAIOIIUXCS YMEHHS
UCTIOJIh30BaTh Pa3INYHbIC BBIPA3UTEIILHBIC CPEACTBA S3bIKA MATEMATHKH — CJIOBECHBIC,
CUMBOJIMYECKHUE, rpadiecKre, BHOCUT BKJIa] B (OPMUPOBAHUE TIPEICTABICHUN O POJIH
MaTEMaTHKH B Pa3BUTHH [IUBWIN3AINN U KyJIbTYPHI.

CornacHo yueOHOMY IUTaHy B 7—9 Kjaccax mM3yyaeTcsi yueOHbI Kypc «AnreOpay,
KOTOPBIM BKJIIOYAET CJECAYIOUIME OCHOBHBIE pasfenbl coaepkanusa: «Yucna
BBIYHCTICHUSY, «ANreOpandecKkue BBIPAKEHUS», «YpaBHEHHUS W HEPABEHCTBAY,
«DYyHKIIUN.

OOmiee YMCIO YacoB, PEKOMEHAOBAHHBIX [UIsI HW3Y4YeHHs Y4eOHOTO Kypca
«Anrebpa», — 306 gacos: B 7 kimacce — 102 gaca (3 yaca B Hemenmo), B 8 Kiacce —
102 gaca (3 ygaca B Heaenm0), B 9 kinacce — 102 gaca (3 gaca B HeIemo).

COAEPXAHUE OBYUYEHUA

7 KJIIACC
Yucia v BBIYMCIICHUSA

HpoOu 0OBIKHOBEHHBIE U JIECSITHUYHBIE, MIEPEXO0]T OT OJJHOM (QOpMBI 3anucHu Ipolei
K Japyroi. IloHsiTME palMOHAIBHOIO 4YHWCIA, 3alMCh, CPAaBHEHHE, YNOPSIOYMBAHUE
palMOHANbHBIX 4YHCel. ApudmeTHueckue IeHCTBUS C pPALMOHAIBHBIMU YHUCIAMM.
Peienue 3a1ay u3 peanbHOU MPAKTUKU HA YaCTH, HA JPOOH.

CreneHbp C HaTypaJbHbIM TIOKa3aTelieM: OINpeJelieHue, MpeodpazoBaHuUe
BBIPAKEHUI Ha OCHOBE OINpENEIeHUs, 3aMuch OONbIIMX uuces. [IpoleHTsl, 3amuch
MPOLEHTOB B BHJE ApoOM M JpoOM B BUAE MPOLEHTOB. TpH OCHOBHBIE 3aJaud Ha
IIPOLICHTHI, PEIICHUE 33]1a4 U3 PEaTbHON MMPAKTHKHU.

[IpuMeHeHre MPU3HAKOB JIETUMOCTH, Pa3I0KEHHE HAa MHOMXHUTEIH HATYypaJIbHbBIX
YUCel.

PeanbHble 3aBUCUMOCTH, B TOM UHKCIIE MIpsiMasi U oOpaTHas MPOMOPLUUOHATEHOCTH.
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AJredpanyeckue BbIpasKeHUs

IlepemeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHUsS C NEpeMEHHOU. JlomycTumbie
3HAYCHUs NepeMeHHBIX. [IpencraBieHue 3aBUCHMOCTH MEXKIY BEIMYMHAMU B BHUJC
(Gopmyinbl. Beruncnenus no ¢opmynaMm. IIpeoOpa3oBanne OyKBEHHBIX BBIpaKEHUH,
TOJIECTBEHHO PaBHBIE BBIPAXKEHUS, MPABHIIA TPEOOPa30BaHUs CYMM U MPOU3BEACHMI,
IpaBUJIa PACKPBITHS CKOOOK M MPUBEACHUS MOJOOHBIX ClIaracMbIX.

CBoliCcTBa CTENEHHU C HATYPaJIbHBIM [TOKA3aTEIEM.

Opnounensl u MHOrowieHel. CreneHb MHorouneHa. CiiokeHHMeE, BBIYMTAHUE,
YMHOXXE€HHE MHOTOWICHOB. POPMYJIBI COKPAIIEHHOTO YMHOXKEHUSA: KBAaIpaT CyMMBbI H
KBaapar paszHocTH. Dopmysia pa3HOCTM KBaApaTroB. Pas3nokeHue MHOTOWICHOB
Ha MHOYKUTEJIIN.

YpaBHeHMs M HEPaBeHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHMs, IpaBUja MpeoOpa3oBaHMs ypaBHEHUS,
PABHOCHJIBHOCTh YPAaBHEHHUM.

JIluHeiHOEe ypaBHEHUME C OJHOM NIEPEMEHHOM, YHUCIO KOPHEW JIMHEHMHOIO
YpaBHEHUS, pEUICHUE JUHEHHBIX ypaBHEHHMU. COCTaBI€HUE YpaBHEHUN MO YCIOBUIO
3a1a4y. Penmenue TeKCTOBBIX 3a/1a4 ¢ IIOMOLIBIO YPAaBHEHUM.

JIuneitHoe ypaBHEHHME C JBYMs NEpeMEHHbIMH U ero rpaduk. Cucrema IBYX
JMHENHBIX YpaBHEHU C IByMs llepeMEHHbIMU. Perienne cucreM ypaBHEHUN CIIOCOOOM
ITOACTAaHOBKU. [ [puMepsI peleHns TEKCTOBBIX 3a/1a4 C IOMOIIBIO CUCTEM YPAaBHEHUM.

DOYyHKIUU

Koopaunara Toukn Ha mnpsmon. UucnoBele NpoMexyTku. PaccrosHue Mexmy
JIBYMsI TOUKaMU KOOPAWHATHOM MPSMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX n Oy. Abcumcca u opauHaTa TOUYKU
Ha KOOpAMHATHOW miockocTu. [Ipumepsr rpadukoB, 3amanabix popmynamu. UrteHue
rpadukoB peanbHbIXx 3aBucuMocTell. [lonarue @yukuuu. I'paduk dpynkiuu. CoiicTBa
Gyukuii. JTuneitnas Gyukius, eé rpadpuk. I'paduk ¢yukiun [ = ||. T'paduyeckoe
pEeLICHNE TMHEUHBIX YPABHEHUM U CUCTEM JIMHEWHBIX YPABHECHHUIA.

8 KUIIACC
Yucuaa ¥ BIYMCICHUSA

KBagpatuelii kopens u3 uucina. [lonstue 06 uppaimonaibHoM yucie. JlecsTuunbie
npuOIKEHUsT HMppalMoHaNbHbIX 4yucen. CBolcTBa apu(METHUYECKHX KBaJIpaTHBIX
KOPHEH 1 X MPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUM U BHIYUCICHUSIM.
JleMCTBUTEIBLHBIE YHCIA.

CreneHb ¢ 1enbIM IOKaszaresieM 1 e€ cBoiicTBa. CTaHAapTHas 3alUCh YUCIIA.

AJire0OpanvecKkue BbIpaKeHUs
KBampaTHbIil TpEXUiEH, Pa3IOKEHNE KBAAPATHOIO TPEXUIEHA HA MHOKUTEIIN.
Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoi apodu. CroxeHue,
BBIYMTAHUE, YMHOXXEHHUE, JeJIeHHe anredpamdyeckux Jpobeil. ParnmonanbHbIe
BBIPAKEHUS U UX MTPeoOpa3oBaHuUE.
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YpaBHeHMs M HEpPaBeHCTBA

KBanmpatHoe ypaBHeHue, (opMyna KOpHEH KBaJpaTHOro ypaBHeHHUs. Teopema
Buera. Pemienne ypaBHEHUH, CBOASIIMXCS K JIMHEWHBIM M KBaJpaTHbIM. [Ipocrenmme
JIpOOHO-paAllMOHAIBHBIC YPABHEHUS.

I'padudeckass wHTEpHIpeTanus ypaBHEHHA C JABYMS TEPEMEHHBIMA M CHCTEM
JUHEWHBIX YpaBHEHUM C JAByMs NE€peMEHHbIMU. [Ipumepsl pemeHuss cucreM
HEJIMHEWHBIX YPAaBHEHUU C IByMs IEPEMEHHBIMU.

PeliieHrie TEKCTOBBIX 3a71a4 AJIr€OpandecKrM CIIOCOOOM.

HucnoBble HEpaBEHCTBA M WX CBOMCTBAa. HepaBEHCTBO ¢ OJHOM NEPEMEHHOM.
PaBHOCHIIBHOCTBH HEpaBeHCTB. JIMHEliHbIE HEPaBEHCTBA C OJHOM NepeMeHHON. CucTeMsl
JINHEUHBIX HEPABEHCTB C OJTHOU IIEPEMEHHOM.

DOyHKUUHA

[Tonsitue pynkuuu. O61aCTh ONpPENETICHUS U MHOXECTBO 3HAUEHHM (DyHKUUU.
CrniocoObl 3a1anus QyHKIIHM.

I'padux pynkumu. Urenne cBoiicTB pyHKuuH 1o e€ rpaduky. [Ipumeps! rpaduxos
(YHKUUNA, OTPaXKaroIUX peabHbIE MPOLECCHI.

OyHKIMM, ONHUCHIBAIOIIME MPsAIMYHO M OOpaTHyl0  IPONOPLHMOHAIbHbIE
saBucuMocTH, uX rpaduku. @ynkuun y = X%, y = X3, y =V, y=|x|. 'paduueckoe
pelIeHUe YPaBHEHUI U CUCTEM YPABHEHUM.

9 KVIACC
Yuciia 1 BIYMCICHUSA

PanmonaneHple 4YKcna, WppalMOHAIbHBIE YKCIA, KOHEYHbIE M OECKOHEUYHBIE
JecATUYHbIE TpoOU. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN, NEHCTBUTEIbHBIE YHCTA KaK
OecKOHEUHbIE JecATUYHble ApoOu. B3auMHO OJHO3HAUHOE COOTBETCTBUE MEXIY
MHOKECTBOM JICMICTBUTENIBHBIX YUCET U KOOPAUHATHOMN MPSAMOM.

CpaBHeHue JIEUCTBUTEIIBHBIX qucel, apumeTnyeckue NENUCTBUSA
C ICUCTBUTEIILHBIMU YUCIIAMHU.

Pa3smepbl 0OOBEKTOB  OKpPY)KAIOIIETO  MHUpPA,  JJUTEIBHOCTb  IPOLECCOB
B OKPYXAaroIlleM MHUpE.

[TpuOnmxk€HHOE 3HA4YEHHE BEIMYMHBL, TOYHOCTh MpHOMMKeHus. OKpyTieHue
yucel. [Ipukuaka u onieHka pe3yJibTaTOB BBIYMCICHUM.

YpaBHeHUS M HEPABEHCTBA

JluneniHoe ypaBHeHuWe. PemeHue ypaBHEHHM, CBOISIIMXCA K JIMHEWHBIM.

KBanparHoe ypaBHeHue. PelnieHue ypaBHEHHM, CBOISIIMXCA K KBAJAPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHHss ypaBHEHUW TPETbed W YETBEPTOU
CTEICHEH Pa3JI0KEHUEM Ha MHOXKHUTEIIN.

Pemenne napoOHO-paliMOHANBHBIX ypaBHEHWH. PereHue TEKCTOBBIX —3ajad
anreOpanyeckuM METOJIOM.

VYpaBHeHue C JByMs IE€peMEHHbIMH M ero rpaduk. Pemenue cucrem IByX
JVHEWHBIX YPAaBHEHUU C BYMs NEpPEMEHHBIMU. PeleHne cucrem IByX YpaBHEHUH,
OJHO
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U3 KOTOPBIX JIMHEWHOE, a apyroe — BTOpoil cTemeHu. ['paduueckas mHTEpmpeTanus
CUCTEMBI YPaBHEHUH C JBYMS IEPEMEHHBIMMU.

Pemenue  TEKCTOBBIX  3amad areOpandyeckum

cnocobom. UncnoBbie HEPABEHCTBA U UX CBOICTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM IepeMeHHOM. Pemrenune cucrem
JTUHEHHBIX HEPABEHCTB C OJHOM mepemMeHHou. KBanpaTHeie HepaBeHCcTBA. [ padudeckas
MHTEPIPETaLs HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMs IIEPEMEHHBIMU.

DOyHKUUHA

KBagpatuunas ¢hynkuus, e€ rpaduk u coiictsa. [lapadona, KoopuHATHI BEPIIUHBI
napaboJbl, OCb CHMMETPUU TTapadoIIblL.

Ipapuxu ¢pynximii: = 00 O= 00+ 0 O =_:, 0=030=+/0 0=
|,

U UX CBOWUCTBA.

a

YucsioBbIC OCTEA0BATEIbHOCTH M IIPOTPECCHHU

[loHATHE YHCIIOBOM  IOCIEAOBATEIBHOCTH. 3aJaHUE  IOCIIEIOBATEIBHOCTH
peKyppeHTHOM (hopMyIoii 1 popMyJIOi N-TO YJIeHa.

Apudmernueckas U TeoMeTpuueckas nporpeccud. Popmyasl N-ro 4jaeHa
apu(PpMETUYECKON U T€OMETPUUECKON MTPOrPECCUi, CyMMbI IEPBBIX N YICHOB.

N306paxeHne wWieHOB apu(pMeTUUECKOH U F€OMETPUUECKON MPOrpeccuil TOUKaMu
Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIA M SKCIOHEHIMAIBbHBIM pPOCT. CIOKHBIE
IIPOLICHTHI.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHble  pe3ysnbTaTbl  OCBOEHUSA  MpPOrpaMMbl  y4eOHOro  Kypca
K KOHITy 00y4yeHusi B 7 KJjacce:

Yucaa u BbIYMCJICHUS

BbInonHATh, coueTasi yCTHbIE U MUCbMEHHBIE MPUEMBI, apU(PMETHUECKUE JEHCTBUSA
C pallMOHATbHBIMU YUCIIAMH.

HaxonuTth 3Ha4eHUs! YUCIOBBIX BBIPAKEHUN, IPUMEHATH Pa3HOOOpa3HbIE CIIOCOOBI
Y MPUEMBI BBIYUCIICHHS 3HAUCHUM TPOOHBIX BBHIPAKEHHM, COJIEPIKAIINX OOBIKHOBECHHBIC
U JICCATUYHBIE JPOOHU.

[lepexoauts oT omHOW (OPMBI 3amUCH YUCeN K Apyrou (mpeoOpa3oBBIBATH
JECATUYHYIO ApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JE€CATUYHYIO, B YaCTHOCTHU
B OECKOHEUHYIO JICCATUYHYIO IPOOH).

CpaBHUBaTh UM yHOPSJIOYUBATH  PAMOHAIBHBIC

yucna. OKpyryTh Yncha.

BpINomHAT NPUKMAKY M OLICHKY pPE3yJibTaTa BBIYMCICHHUW, OLEHKY 3HAYCHUU
YHUCJIOBBIX BBIPAKEHUW. BBIMONHATH AEUCTBUS CO CTENEHSMU C HaTypajJbHbIMU
MTOKAa3aTeJIMH.

[IpuMeHsATh MPU3HAKK JETUMOCTH, Pa3jOKE€HHWE Ha MHOXUTEIH HATypalbHbIX
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YUCCII.
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PemaTe mpakTUKO-OPUEHTHPOBAHHBIE 3a/a4M, CBS3aHHBIE C  OTHOLIEHHUEM
BEJIIMYUH, IPONOPUMOHAIBHOCTBIO  BEJIMYMH, IIPOLEHTAMH, HHTEPIPETUPOBATH
pe3yJIbTaThl PEIIEHUS 3a4a4 C YYETOM OTPAHWYEHHM, CBSA3aHHBIX CO CBOMCTBAMM
paccMaTpuBaeMbIX OOBEKTOB.

AJiredOpanvecKkue BbIpasKeHU s

Ucnonb3oBaTh anre0Opandyeckyrd TEPMHHOJOTHI0O U CUMBOJIUKY, MPUMEHATH €&
B IIPOIIECCE OCBOCHUS YUCOHOTO MaTepuara.

Haxogute 3HaueHuss OyKBEHHBIX BBIPOKECHHN TMpU 3aJaHHBIX 3HAYCHHSIX
IepEMEHHBIX.

Beimonuare npeoOpa3oBaHus 1EJIOTO BBIPAKEHHUST B MHOTOYJIEH IPUBEICHHEM
MOAOOHBIX ClaraeéMbIX, PaCKpPbITUEM CKOOOK.

BrInonHAT YMHOXKEHHE OJJHOWICHA HA MHOTOWJICH U MHOTOYJIEHA HA MHOT'OYJIEH,
IPUMEHSTH (DOPMYJIBI KBaJpaTa CyMMBI M KBajJpaTa pa3HOCTH.

OcylecTBIATh Pa3JIOKEHUE MHOTOUJICHOB Ha MHOXKHUTEIIN C IOMOIIBbIO BEIHECEHUS
3a CKOOKHM OOIIEro MHOXKWTEINS, TPYNIUPOBKH ClIaraeMbIX, MPUMEHEHHUS (HopMyI
COKpAIIEHHOTO YMHOEHHUSI.

[IpumenHsaTh mpeoOpa3oBaHUs MHOTOWICHOB JUIS PEIICHUS Pa3IMYHBIX 3a1ad
13 MaTEMATHKU, CMEXHBIX MTPEAMETOB, U3 PEabHON MPAKTUKHU.

Hcnonws3oBaTh  CBOWMCTBAa  CTENEHEWM €  HATypajJbHBIMM  TMOKa3aTeJIsIMU
JUIsl TpeoOpa3oBaHus BhIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

Pemare sMHENHBIE ypaBHEHHS C OJHOW TNEPEMEHHOM, IPUMEHSS IIpaBHIIA
Iepexoia OT UCXOJHOI0 YPaBHEHMsS K PaBHOCWIBHOMY eMy. IIpoBepsATrs, sABIAETCA U
YUCJIO KOPHEM YPaBHEHMUS.

[IpumensaTy rpaduyeckre METOAbl MPU PEHICHUH JIUHEHHBIX YpaBHEHUW M X
CHUCTEM.

[TogOupaTe IpUMeEpHI Map YKCE, SBISIOMIMXCS PEIIEHUEM JUHEHHOT0 ypaBHEHUS
C ABYMS IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IJIOCKOCTH TpaUK JIUHEHHOTO YpaBHEHHUS C JBYMS
epPEMEHHBIMHU, MOJIb3YSCh TPaUKOM, MPUBOAUTH IPUMEPHI PEILICHUS yPaBHEHUSI.

Pemare cucTeMbl IBYX JIMHEHWHBIX YPAaBHEHUM C JIBYMS NEPEMEHHBIMU, B TOM
qucie rpaduIecKu.

CocTaBisATh 1 pemarh JUHEWHOE YPaBHEHUE WIA CHUCTEMY JIMHEHHBIX YpPaBHEHUI
0 YCJIOBHIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3aJadd
ITOJIyYEHHBIA pE3yJIbTaT.

DyHKIUU

N300pakaTh Ha KOOPAWMHATHOW MPSMON TOYKH, COOTBETCTBYIOIIUE 3aJIaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, HWHTEPBAJbl, 3aIllMCHIBATh YHCIIOBBIE IPOMEKYTKH
Ha anreOpanveckoMm si3bIKe.

OTtMeyaTh B KOOPAWHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpJWHATaM,
cTpouTh rpaduku TUHEHHBIX GyHKIMA. CTpouTh Tpaduk hyHKIMH Y = |x|.
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OnuceiBaTh ¢ MOMOIIBIO (PYHKINN U3BECTHBIE 3aBUCUMOCTH MEXKIY BEIMYMHAMHU:
CKOPOCTb, BpEMsl, PACCTOSHUE, LIEHA, KOJIWYECTBO, CTOMMOCTb, IPOU3BOAUTEIBHOCTD,
BpeMs, 00bEM padOTBHI.

Haxonuth 3HaueHre (hyHKIMH 10 3HAYEHUIO €€ apryMeHTa.

[lonnmarpy rpaduueckuii cmoco0 TMpeAcCTaBIeHUS W aHaidu3a HWH(GOpPMAIUH,
U3BIIEKATh U UHTEPIPETUPOBATh MHPOPMAIHNIO U3 TPadUKOB PEabHBIX MPOIECCOB U
3aBUCHUMOCTEMN.

[IpenMeTHBIC pe3ybTaTBl OCBOCHHS NPOTpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kJacce:

Yucia 1 BLIYMCIEHUS

Hcnonb30BaTh HayalibHBIE MPEICTABICHUSI O MHOXKECTBE JACHCTBUTEIIBHBIX YHCE
JUIS. CpaBHEHMS, OKPYIJICHHS W BBIUYMCICHHUM, H300pakaTh JACHCTBUTEIBHBIC YHCIIA
TOYKaMHU Ha KOOPJIMHATHOM MPSIMOM.

[IpumeHsaTr TOHATHE aApUMETHYECKOTO  KBAApaTHOTO KOPHS, HaXOIUTh
KBaJpaTHbIC KOPHH, MWCIOJIB3YyS TIPH HEOOXOIUMOCTH KaJIbKYJISATOP, BBIMOJHATH
npeoOpa3oBaHus BBIPAKECHUM, COACPKAIMX KBaJapaTHbIC KOPHH, HUCIIOJB3YsS CBOMCTBA
KOpHEM.

Hcnonb30BaTh 3amucu OOJBIIUX U MAJIbIX YHCEI C MOMOIIBIO IECITUYHBIX JPoOeit
u crenener yncnia 10.

AJiredOpanvecKkue BbIpaKeHHUs

[IpuMeHSTh MOHATHE CTETIEHU C I[EJBIM MTOKa3aTeIeM, BBITIOJHATH TPeoOpa3oBaHuUs
BBIPAXEHUM, COJIEPKAIIUX CTEIEHHU C LIEJIBIM MTOKa3aTeJIeM.

BrINONMHATE  TOXIECTBEHHbIE MPEOOPA30BAHUS  PAIIMOHAIBHBIX  BBIPAXKEHUHN
Ha OCHOBE MPaBWI JSHCTBUIN HAJl MHOTOUJIEHAMH U aJIreOpandecKUMH APOOSMH.

PacknaapiBaTh KBapaTHBIN TPEXUICH HA MHOKUTEIIH.

[Ipumensaty mpeoOpa3oBaHWs BBIPAKEHUN MJIsi PEIICHUS PA3IUYHBIX 33734
U3 MaTEMaTHUKHU, CMEKHBIX IIPEAMETOB, U3 PEATbHOW MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate snuHENHBIE, KBaJpaTHBIE YPABHEHUS W PALMOHAIBHBIE YpPABHEHWUS,
CBOJSILMECS K HAM, CUCTEMBI IByX YPAaBHEHUH C ABYMS IIEPEMEHHBIMHU.

IIpoBoauTh mpoOCTENUIINE MCCIECAOBAHNUS YPAaBHEHUN U CUCTEM YPaBHEHUH, B TOM
yycie ¢ NpUMEHEHHEM TpadUuyuecKuX NpeacTaBlieHui (ycTaHaBIMBaTh, HMEET JIU
YPaBHEHUE WIHM CUCTEMA YPABHEHUI PEIIECHNUs, ECIIU UMEET, TO CKOJIBKO, U TIPOYEE).

[TepexoauTs OT ciioBeCHOUM (HhOPMYJIHMPOBKHU 3a7auM K €€ anreOpandyeckorl Moaeu
C MOMOIIBIO COCTABJICHUS YPaBHEHUS WJIM CUCTEMBl YPaBHEHWM, WHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 33Ja4M NIOJIYYEHHBIN PE3YIIbTAaT.

[IprMeHATh CBOWMCTBAa YMCIOBBIX HEPABEHCTB JJISI CPABHEHHWS, OLIEHKH, PEIIaTh
JIMHEWHBIC HEPABEHCTBA C OJHON IMEPEMEHHOM M WX CHUCTEMBI, J1aBaTh TI'PaPpUUECKYIO
WJUTFOCTPALMI0 MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DOyHKIUU

[ToHumaTh W HCHOJIB30BaTh (DYHKIIMOHAJIBHBIC TOHATUS M S3BIK (TEPMUHBI,
CUMBOJINUECKHE OO0O3HAUCHMS), OMNpEeACNsATh 3HaueHHe (YHKIMU 10 3HAYCHHUIO
apryMeHTa, ONpeieNATh CBOMCTBa GyHKIMH 110 €€ Tpaduky.

CtpouTtb rpaduku dJ1eMeHTapHBIX (QYHKITUN BUJIA:

0=_ 0= 02 0= 0,0 =<0 0= |0, onuceiBaTh cBOHiCTBA YHCIOBOIi
byHKIIIH
O

o e€ rpaduky.

[IpeameTHbIe pE3yNbTaThl OCBOEHUS MPOrpaMMbl Y4E€OHOTO Kypca K KOHILY
o0yueHus B 9 KJacce:

Yucia 1 BLIYMCJIEHUS

CpaBHMBATH U YIIOPSIOUYUBATH PAIIMOHATIBHBIE U UPPAITMOHAJIBHBIC YKCIIA.

Brimonuare apudmernyeckue NEUCTBUS C pallMOHAIBHBIMU YHWCIAMH, COYETast
YCTHBIE W TIMCBbMEHHBIE TNPHUEMBI, BBINOJHATH BBIUMCIEHUS C HUPPALUOHAIBHBIMU
YHCJIaMH.

Haxonute 3HaueHUsI CTENEHEN C LEJBIMU IMOKA3aTEIMU U KOPHEH, BBIYUCISATH
3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyraiaTh  JI€UCTBUTEIBHBIC YHUCJA, BBINOIHATH MNPUKUIKY  pe3yJibTaTa
BBIUKCJICHU, OLICHKY YHUCJIOBBIX BBIPAKEHHUI.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHeliHbIE U KBAaJApPATHBIE YPABHEHHMS, YPABHEHHUS, CBOIAIIMECS K HHUM,
npocTeime ApoOHO-pallMOHAIbHbIE YPaBHEHUS.

Pematpe cucteMsl AByX JIMHEWHBIX YPABHEHUU C ABYMS IIEPEMEHHBIMU U CHUCTEMBbI
JIBYX YPAaBHEHHM, B KOTOPBIX OJHO YPABHEHUE HE SIBJIACTCS JINHEHHBIM.

Pemate TeKCTOBBIE 33J1a4M AIr€OpanyecKUM CIIOCOOOM C MOMOILBIO COCTABICHHUS
YPaBHEHUSI WU CUCTEMBI ABYX YPABHEHUU C IByMS IIEPEMEHHBIMU.

[IpoBoauTh MpOCTENIINE UCCIENOBAHUS YPABHEHUM U CUCTEM YPAaBHEHHM, B TOM
Yucjae C NPUMEHEHHEM TpauyecKuX MpeCcTaBlIeHU (yCTaHABIWBATh, UMEET JIH
YpaBHEHHUE WM CUCTEMA YPaBHEHUH PEIICHHUS, €CIIM UMEET, TO CKOJIBKO, U Ipoyee).

Pemate nuHelHbIE HEPaBEHCTBA, KBAJIpaTHhIC HEPABEHCTBA, U300paKaTh pelIeHUE
HEPABEHCTB HA YMCIIOBOW MPSIMOM, 3aMUCHIBATH PEIIEHUE C TIOMOIIBIO CUMBOJIOB.

Pemate cucrembl JTMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAKOIIME
KBaJ[paTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHUCTEMbl HEPABEHCTB HAa YHMCIIOBOM
MPSAMOM, 3aIIMCBIBATh PELUICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUU PA3TUYHBIX 3a]1a4.

DyHKUNHA
PacriosnaBath (¢QyHKIIMM W3y4YyeHHBIX BHAOB. [loka3piBaTh CXEMaTHYECKU
pacIooKeHne Ha KOOPIMHATHOHM IutockocTH rpadukoB ¢ynkuuit Buma: [ = [0,
0

0=00+00=-,0=00+00+0,0=00=+v0,0=0 =
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3aBUCUMOCTHU
O

OT 3HaUYC€HUM KOAI(PPUIIMEHTOB, ONUCHIBATH CBONCTBA (DYHKIIMA.
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Ctpouts u wu300paxaTb CXEeMaTH4YeCKH TpaduKu KBagPaTUYHBIX (QYHKIHUI,
OIMCHIBATh CBOWCTBA KBAAPATUYHBIX (PYHKIUII 110 UX rpadukam.

Pacno3naBate kBagpaTuuHyio (GyHKIHIO 1O (opMysie, HTPUBOAUTH IPUMEPHI
KBaJIpaTHUHBIX (YHKIIUN U3 PeaTbHOM KU3HU, PUZUKH, TCOMETPHH.

Yucii0Bble MOCTEAOBATEIbHOCTH U IPOIPECCUH
Pacrio3naBaTh apupMETHUECKYIO U TEOMETPHUYECKYIO MPOTPECCUH MPHU Pa3HBIX
Croco0ax 3aJaHusl.
BhINOMHATE BRIYKCIICHUS C UCTIOIB30BaHUEM (POPMYJT N-TO YieHa
apu(pMeTUYECKON U TEOMETPUYECKON MPOTPECCUid, CYMMBI MIEPBBIX N YJICHOB.
N300paxaTh YWieHbI 10CIEN0BATEILHOCTH TOUKAMU Ha KOOPUHATHOM IJIOCKOCTH.
Pemars 3amaun, CBA3aHHBIE C YHMCIOBBIMM IIOCJIENOBATENBHOCTIMH, B TOM YHUCIIE
3aJ1a4uM U3 peanbHOM KU3HHU (C UCTIOIb30BAaHUEM KAJBKYJISITOPA, IUPPOBBIX TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
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7 KIIACC
HaumenoBanue Komuuect OcHOBHO OCHOBHBIE BUJIBI IESITEILHOCTH
pazzena (TeMbl) BO e 00yYaroIIMXCs
Kypca 4acoB cozlepKaH
ue

Yucmaau 2 Ilousarne CucreMaTH3MPOBATH U 000ralIATH 3HAHMS

BBIYMCIICHUS. S paloHaIBLHOTO 00 OOBIKHOBEHHBIX M JECATUYHBIX APOOSIX.

PanmonanbHbie qyuca. CpaBHMBATH U YHOPSII0YMBATH JAPO0H, MPeoOpPa30BHIBAS

qyucia Apubdmernyeckue IpU HEOOXOUMOCTH JECATUYHBIC IPOOU B OOBIKHOBEHHBIE,
NEeUCTBUS OOBIKHOBEHHBIE B IECATHUYHBIE, B YACTHOCTH B OECKOHEUHYIO
C pallMOHAJIbHBIMH JNECATUYHYIO IPOOB.
YUCIIAMH. IIpuMeHsATH pa3HO00pa3HbIE CIIOCOOBI U
CpaBHeHue, NPUEMBI BLIYUCICHUS 3HAYEHNH IPOOHBIX
yHOPSI0YMBaHUE BbIPA:KeHM I, COJiepKalIuX OOBIKHOBEHHBIE U
palMOHAIBHBIX JECATUYHBIC TPOOU: 3aMEHSITh TIPH
quces. HEOOXOIUMOCTH JECATUUHYIO IPOODH
Crenenn OOBIKHOBEHHOW U OOBIKHOBEHHYIO JECATUYHOMN, TPUBOIUTH
c BBIpaKEHUE K opMe, HanboJee yTI00HOM JTsl BRIYUCIICHUH,
HATypaJIbHBI npeoOpa3oBbIBATH IPOOHBIEC BHIPAKEHUSI HA YMHOKEHUE U
M JIETICHHE IECATUYHBIX APOo0eH K JEHCTBUAM C IETBIMH
MOKa3aTeseM. YUCIIAMH.
Pemenue IIpuBOAUTH YKCJIOBbIE U OYKBEHHbIE IPUMEPbI
OCHOBHBIX 33]J1a4 CTETNIEHU C HATYPaJIbHBIM MMOKA3aTeIeM, OOBSICHSS
Ha Apoou, 3HAYEHUSI OCHOBAHMUSI CTENIEHU U MOKA3aTeNsl CTENEHH,
IIPOLIEHTHI HAXOJIUTh 3HAUCHUsI cTereHel Buaa a" (a — moboe
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u3
peabHOM
IIPAKTUKH.
[Ipu3naku
NETUMOCTH,
Pa3JIoKEHUS
Ha MHOXUTEIU
HaTypaJbHbIX
qucel.

palMOHaJIBHOC YHCIIO0, N — HATypaJIbHOEC I-II/IC.]'IO).
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PeanbHble IHonmmate cMbICI 3anTucH OOJIBIIUX YUCEIT C IOMOILBIO
3aBUCHUMOCTH. JECATHYHBIX ApoOel u creneHel yncna 10, npumMeHsThH
[Ipsimas u oOpaTHas UX B pEAJbHBIX CUTYyaIUSX.

IPONOPLUOHAIIBHOC IIpuMeHATH IPU3HAKU AETUMOCTH, PA3JIOKEHUS Ha

TH MHOJKUTEJIN HATypPaJIbHbBIX YHCEIL.

PemaTp 3aga4u Ha 4acTH, IPOLICHTHI,

IPOIOPIIMH, Ha HAXOXKAEHUE TpoOu (TIPOLEHTA)

OT BEJIMYMHBI U

BEJIMYMHEBI TI0 €€ IpoOu (MIPOIEHTY), Tpodu (MPOIEHTA),
KOTOPBIN COCTaBIIAET OJHA BEJIMYMHA OT JIPYTOM.
IIpuBoauTh, pa30MpPaTh, OLEHUBATH PA3INYHBIC PEIICHMS,
3aMUCH pEelIeHUI TEKCTOBBIX 3a/1ay.

Pacno3HaBaTh U 00bSACHATH, ONIUPAACH HA ONPEICICHUS,
IpsSIMO MPONOPIHMOHATbHBIE K 00PAaTHO MPONOPIIMOHATBHbBIE
3aBUCUMOCTH MEX]ly BEJIMYNHAMU; HIPUBOAUTH PUMeEPbI
ITUX 3aBUCUMOCTEN U3 PEaJbHOTO MUpPa, U3 IPYTUX
y4€OHBIX MPEAMETOB.

PemiaTp 1NpakTUKO-OPUEHTUPOBAHHBIE 3a/Jaud Ha
OpoOu,  MPOLEHTHI, MHPSAMYHD M OOpaTHYIO
IPONOPIMOHATILHOCTH, IPOTIOPIIUU

AnreOpanyeck 2 bykBeHnHbIe Ogaajerb aireOpanyeckoi TEPMUHOJIOTUEN U
M€ BhIpAXKEHUS 7 BBIPAYKEHUS CUMBOJIMKOM, NPUMEHSATH €€ B ITPOLIECCE OCBOCHUS
yueOHoro matepuasia. Haxoaurb 3HaueHus: OyKBEHHBIX
[TepemeHHBI BBIPKEHUI MTPH 33JaHHBIX 3HAYEHUSAX OYKB; BBIMOJIHATh
e. BBIYKCIICHUS 110 (POPMYJIaM.
Homnyctum BbINoJHATH IpeoOpa3oBaHus LIETIOTO

bIC BBIPAXKCHHUA B MHOTOYJICH ITPHUBCACHHUEM
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SHAYCHMSI 0JIOOHBIX CJIaracMbIX,

[epeMEHHbI pacKkpbITHEM CKOOOK. BBINOIHATH YMHOXEHUE OJHOWIECHA
X.

DopMyJIbIL.
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[Ipeo6pazoBanue
OYKBEHHBIX
BBIPAKECHUMH,
pacKpbITHE CKOOOK U
MIpUBEICHUE
MOI00HBIX
ClaracMblIX.
CaoiicTBa
CTEIECHHU C
HaTypaJbHbIM
MOKa3aTEeIIEM.
MHorousneH
BI.
Crnoxenue,
BBIYUTAHUE,
YMHOKEHUE
MHOT'OYJIEHO
B. DopMyIibI
COKpAIIEHHO
ro
YMHOXKEHUS.
Paznoxenne
MHOT'OUJIEHO
B Ha
MHOXHUTEN

Ha MHOTOWIEH ¥ MHOTOYJIEHA HA MHOTOWIEH, IPUMEHATH
(opMyJibl KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.
OcymecTBJIATh Pa3I0KEHNE MHOTOWIECHOB HA MHOKHUTEIIN
yTEM BBIHECEHHUS 32 CKOOKH 0OILIEr0 MHOKHUTEIS,
npuMeHeHus: GopMyJIbl pa3HOCTH KBaJIpaToB, GOpMyII
COKpAIEHHOI'O YMHOKEHHSI.

IIpumensiTh peoOpa3oBaHre MHOTOUYJIEHOB AJIs

pELICHUs pa3IMYHbIX 3aJ1a4 U3 MATEMATUKH, CMEKHBIX
IIPEAMETOB, U3 PEAIIbHOMN IIPAKTUKHU.

3HAKOMMTBHCH ¢ HCTOPUEN Pa3BUTUS MATEMATUKHU

YpaBHeHUS U
HEPaBEHCTBA

YpaBHeHue,
npaBuia

Pemiarh nuHENHOE ypaBHEHHE C OTHOW NIEPEMEHHOM,
NpUMEeHss MPaBUJIA MIEPEX0JA OT UCXOAHOTO
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npeoOpa3oBaHUs YpaBHEHUS K PaBHOCWJIBHOMY €My 0o0Jiee IPOCTOro BU/A.
yYpaBHEHUS, IIpoBepsTh, ABISIETCS TU KOHKPETHOE YUCIO KOPHEM
PaBHOCHUJIBHOCTD YpaBHEHUSI.

YpaBHEHUH. IHoadupaTs npuMepsI 1ap YKCE, SIBISIOLIUXCS PEIIEHUEM
JIuHelHOE ypaBHEHHE | JIMHEWHOTO YpaBHEHUS C ABYMsI IEPEMEHHBIMU.




®denepanbHas pabouas nporpamma | Maremaruka. 5-9 kimaccel (0a30BbIi

C OTHOM
IIEPEMEHHOM,
pelieHue

JIMHEVHBIX
YPaBHCHUU.
Pemenne 3agau c
MIOMOILBIO
YPAaBHEHHU.
JInneninoe
YpPaBHEHHUE C JIBYMS
IIEPEMEHHBIMU U €0
rpaduk. Cucrema
IBYX JINHENHBIX
YPaBHEHUU C JIBYMS
MEPEMEHHBIMU

Crpours B KOOpPAMHATHOM IUIOCKOCTH  TIpaduk
JUHEWHOTO yPAaBHEHHMS C JBYMS IIEPEMEHHBIMU;
MOJIb3YSCh TpaUKOM, NPUBOAUTH MPUMeEPbI PEIICHUS
YpaBHEHUS.

HaxonuTe pemeHue CHCTEMBI JIBYX JIMHEWHBIX
YPaBHEHUH C IBYMS IEPEMEHHBIMH.

CocraBiasTh U peliaTb YpaBHEHUE WU CUCTEMY
YPaBHEHHUM MO YCIOBUIO 3a]1a4H,

HMHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a41 MOJyYCHHBIN PE3yJIbTaT

Koopaunater n
rpaduku. OyHKIMH

N

Koopnnnara Touku
Ha IIPSAMOM.
Hucnossle
MIPOMEKYTKHU.
Paccrosnue
MEXIY IByMsI
TOYKaMU
KOOPAMHATHOU
IPSIMO.
IIpsamoyrosbHas
cucrema
KOOpJIMHAT Ha

MN300paxkaTh Ha KOOPAVMHATHON NPSIMOM TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOPAUHATAM, JTy4H,
OTPE3KH, HHTEPBAJIbI; 3aITUCHIBATH UX HA aJITeOpanyecKkoM
A3bIKE.

OTMeuaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH I10
3aJIaHHBIM KOOPJIMHATAM; CTPOUTH rpaduKu
HECJIOKHBIX 3aBUCUMOCTEH, 3aJJaHHBIX (hopMyIaMu, B
TOM YHUCJIE

C TIOMOIIBI0 IU(PPOBBIX JTAOOPATOPHUIA.

IIpyMeHsTH, U3yYaTh MPEeUMYLIECTBA,
HHTEPNPEeTHPOBATHL I'papUUIECKUl CTOCOO
MIPEICTABIICHUS U aHATM3a Pa3HOOOPa3HOM KU3HEHHOM
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IUIOCKOCTH.
[Tprmepsl
rpauKoB,
3a/IaHHBIX

dbopmynamu.

uHbOpMaInu.

OcBauBatp noHaTue QpyHKIUH,

OBJIa/1IeBaTh (PYHKIIMOHATILHON

TEPMUHOJIOTUEN.

Pacno3naBartsp nuHelHy0 QyHKIMI0 Y =KX + b,
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Urenue OIMCHIBATH €€ CBOMCTBA B 3aBUCMMOCTH OT 3HAUYCHUU
rpaduKoB ko3 uimenToB K u b.
peasbHbIX CtpouTthb rpaduku auHeHHON QyHKIUH, QyHKIHH Y = | X |.
3aBUCHMOCTEM. Hcnoas3oBatrh HM(ppoBbIE pecypChl I TOCTPOCHUS
[TonsTre GyHKINY. rpadukoB QyHKUINN U U3yYEHUS] KX CBOMCTB.
I'paduk GyHkmM. [IpuBOIUTE PUMEPHI IMHEUHBIX 3aBUCUMOCTEN B
CaoiicTBa peanbHBIX MPOLECCAX U SABICHUSIX
(yHKUIUH.
JIuneitnas
byHKIHS.
[Toctpoenue
rpaduka JUHEHHON
GyHKUIUU.
I'paduk pyHKIIMMA
y =|x|
IToBTOpEHUE N [ToBTOpEeHue Bri0upaTh, NPUMEHATH OLIEHUBATH CIOCOOBI
00001IeHEe OCHOBHBIX CPaBHEHHMS YUCENl, BHIYMCIIEHUH, IIPe0Opa30oBaHuii
MOHATUH U BBIPAKCHUU, PEILICHUSI YPABHECHU.
METOJO0B Kypca OcyuecTBJISATH CAMOKOHTPOJIb BHITIOJIHAEMbIX JIEHCTBUM
/ Kiacca, Y CaMOIIPOBEPKY Pe3yJIbTaTa BIUUCICHUI,

000011eHE 3HAHUI

npeoOpa3oBaHUM, MOCTPOCHUM.

Pemath 3a1aum 3 peaylbHON KU3HU, MPUMEHATH
MaTeMaTH4ecKue 3HAHMS I PEIICHUS 3a71a4 U3 APYTUX
MIPEMETOB.

Pemiath TeKCTOBBIE 3a/1a4H, CPABHUBATDH, BLIOUPAThH
CIOCO0BI PEIICHUS 3a/1a4n
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OBIIEE KOJIMYECTBO
YACOBIIO

[TPOI'PAMME

o -
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8 KVIACC
HaumenoBanue Kommuecr OcHOBHO OcHOBHBIE BUJIBI I€SITEILHOCTH
paznena (TeMbI) BO e O0yJaroIIIXCS
Kypca 4acoB COZIEpKaH
ue
Hucna n 1 KBanparnsiit DopMyJUPOBATH OlpeieJieHre KBAIPATHOTO
BBIYHCIICHUS. S KOpPEHb U3 YHCIIA. KOpHS 13 urciia, apuMEeTHIECKOro KBaJIpaTHOTO

KBangpaTHbie KopHU

[Tonsitue 06
UPPAMOHATIEHOM
qucJe.
JlecsTu4HbIE
NPUOJINKEHUS
HUPpAMOHATBLHBIX
quces.
JlenCTBUTEbHBI
€ 4ncia.
CpaBHeHue
JIEUCTBUTEIILHBI
X YUCEe.
YpaBHeHue BUaa
X? =a.
CaoiicTBa
apuPpMETHIECK
ux

KBaAPaTHBIX
KOpHEH.
[Tpeobpa3zoBanue

KOpHS.

IIpuMeHATH Onepanuio U3BJICYEHUs KBAIPATHOIO KOPHS
U3 YUCla, HCMOJb3Ysl TP HEOOXOTUMOCTH
KAJbKYJIATOP. OueHNBATH KBAJAPATHBIE KOPHH LETBIMU
YHUCJIaMU U JECITUUHBIMU JPOOSIMH.

CpaBHMBATB M YNIOPSAI0YMBATH PALlMOHAIBHbBIE

U UppALMOHAIBHBIE YHCIIA, 3alMCAaHHBIE C
ITOMOIIBIO KBaIPATHBIX KOPHEM.

HMceienoBaTh ypaBHEHHE X2 = @, HAXOAUThH TOUHBIE

u puOInKEHHBIE KopHU Tipu a > 0.

HcciienoBaths CBOCTBA KBAIPATHBIX KOPHEH, IPOBOS

YUCJIOBBIC SKCIICPUMCHTEI C UCITIOJIb30BAHHUCM KaJIbKYJIATOPA

(koMmBIOTEPA).

Jloka3bIBaTh CBOMCTBA apU(METUYECKUX KBAIPATHBIX
KOpHEH; MPUMEHSTh UX JJI MPeoOpa3oBaHUs
BbIpaXKeHN. BBINOJIHATH Npeodpa3oBaHus
BBIPAKECHUM, COAEPKAIINUX KBAJIPATHBIE KOPHHU.
BripaxxaTh nepemMeHHbIE

U3 TEOMETPUUYECKUX U PU3NUECKUX POopMyII.
BeruncasaTh 3HaYEHU BBIPAKECHUM,
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YHCJIOBBIX COJIep KalllMX KBaJApaTHbIE KOPHU, UCTIONB3YS MPU
BBIPKCHUA, HE0OXOJAMMOCTHU KaJIbKYJISTOP.

coJiep KaIux

KBaJIpaTHbIE KOPHU
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Hcnonb3oBaTh B X0/1€ PELICHMS 3a7a4 AJIE€MEHTapHbIE
MpEeJICTaBICHUS, CBA3aHHBIC C MPUOINKEHHBIMU
3HAYEHUSIMH BEJINYMH.

3HAKOMUTBCS € MCTOPHEN PAa3BUTHS MaTEMaTUKA

Yucna u CreneHs ¢ DopMyJHPOBATH ONpeieSIeHHe CTEIIEHU C LIETbIM
BBIUMCJICHHUSI. LICJIBIM MMOKa3aTeJIeM.
CrerneHn ¢ 1enIbIM MOKa3aTeJIeM. IIpeacTaBisiTh 3alUCh OOJBIITUX M MAJIBIX YHCEI
MoKa3aTeyieM CrangaptHas B CTaHJapTHOM BuJie. CpPaBHUBATH YKCIIA U BEJIMUUHBI,
3aluCh YMca. 3allMCaHHbIE C HCITOJb30BanneM crenenn 10.
Pa3mepsl Mcnoab30BaTh 3alHMCh YKCEI B CTaHIAPTHOM
00BEKTOB BUJIE U1 BBIPAKEHUS pPa3MEpoOB OOBEKTOB,
OKPY’Karomero JJIUTECIBbHOCTH MPOLIECCOB B OKPYKAIOIIEM MHPE.
mupa (0T D®opMyJIHPOBATD, 3ANIUCHIBATH B CHMBOJINYECKO (popme
SJIEMCHTAPHBIX Y WJIIOCTPUPOBATH IPUMEpPaMH CBOMCTBA
qacTHul CTEIICHU C IIEJIBIM ITOKAa3aTEIIEM.
1o I[IpumeHsATH cBOIiCTBA CTENICHU ISl TPEOOPaA30BAHUS
KOCMHYCCKUX BBIPAKECHUH, COJIEPKAIUX CTEIEHU C LEIIbIM
00BEKTOB), IMOKA3aTeIIEM.
AJIATCIIBHOCTD BbInoHATH AeliCTBHUA C YHUCJIAMHU, 3alIMCAaHHBIMHU
oponeccoB B CTaHJAPTHOM BHUJE (YMHOKEHHE, JICJICHHE,
B OKpY’KatolIeM MUPC. |  Bo3BEJCHKE B CTEIICHD)
CBoiicTBa cTenIeHN
C LICJIBIM MOKa3aTesIeM
AnreOpandeckue KBanparn Pacno3HaBaTth KkBagpaTHbIA TPEXUJIEH, YCTAHABINBATD
BBIPAKECHUS. BIN BO3MO>KHOCTB €r0 Pa3I0KEHUSI HA MHOKUTEIIH.
KBanparnsiil TpéxuiieH TPEXUJIEH. PackiiagbiBaTh HA MHOKUTEJIH KBAJAPATHBIN
Paznoxen TPEXWIEH C HEOTPULATEIbHBIM JUCKPUMUHAHTOM
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ue
KBaJIpaTHO
ro
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TpEXUICHA
Ha MHOXXUTEIU

Anrebpanueck

ue

BBIPKCHUSL.
Anrebpanyeckast poOb

|

Anrebpanueckas
JpOOb.
Jomyctumsbie
3HAYCHHUS
MIEPEMEHHBIX,
BXOJISIINAX

B
anreOpandyeckue
BBIPKCHHUS.
OcHoBHOE
CBOWCTBO
anredpanyeckoi
JpoOH.
Coxkpalienue
JTpOOei.
Cnoxenue,
BBIYUTAHHE,
YMHOKCHHE H
JIETICHUEC
anreOpandecKux
JpOOeii.
[IpeobpazoBan
ue

BBIPAKCHUH,
coJiepKaImx

3anuceiBaTh anredpanyeckue Beipaxenus. Haxoaqurpb
00J1acTh ONPEEIIEHUs PALIMOHAIIBHOTO BBIPAXKEHMS.
BbINOJIHATH YKCIIOBBIE MOJCTAHOBKH U BBIYMCJIATH
3HaYeHHUEe IpOoOH, B TOM YUCIIE C TOMOIIBIO
KAJIBKYJIATOpa. @OPMYJIMPOBATH OCHOBHOE CBOKCTBO
anredpandecKkon IpoOu U MPUMEHSITh €ro s
npeoOpa3oBaHus JpooOeil.

BoinoHATh aeiicTBUS ¢ anredOpanyecKuMu ApoosiMu.
[TpumensTh IpeoOpa3oBaHMsI BbIPAKEHUHN AJIs1 PELLICHUS
3aj1a4. Beipaxarb nepeMeHHble U3 GopMyIl
(pu3nuecknx, reoMeTPUUECKUX, OMUCHIBAIOIINX OBITOBBIE
CUTYaIIHH )
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anredpandecku
e npobu
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YpaBHEeHUSA U 1 KBagpaTHoe Pacno3naBarthb KBajpaTHbIE yPABHEHHS.

HEpPABEHCTBA. S YpaBHCHHUE. 3anuceiBaTh (POPMYJTy KOPHEH KBaJAPAaTHOIO YPaBHEHMUS;

KBagpaTtHbie ypaBHEHUS Hemnomxoe pemiaTh KBaJApaTHbIe YPABHEHHUs — IIOJIHBIC U HETIOIHBIC.
KBaJpaTHOE IIpoBoauTh MpocTeine UCCaAeJ0BAHUA KBaIPATHBIX
YpaBHEHHUE. YpaBHEHUM.
dopmyJia KOpHEU PemiaTs ypaBHeHUs, CBOIAIINECS K KBAIPATHBIM,
KBaJIpaTHOT'O C IOMOUIBIO MPE0OPa30BaHUI U 3aMEHOU MEPEMEHHOM.
YpaBHEHMUS. Ha0uaroaath 1 aHAJIUM3UPOBATH CBA3b MEXIY KOPHIMU
Teopema Buera. 1 K03h(PULIMEeHTaMH KBAJIpaTHOTO YpaBHEHMUS.
Pemenue d®opmyaupoBarhb Teopemy Buerta, a Takxke
YPaBHEHHH, 00OpaTHYIO - TEOpEMY, TPUMEHSATH ITH TEOPEMBI JIJIs
CBOIALLUXCS peneHns
K KBaJpaTHBIM. 3a1ad4.
[Ipocrenmmue Pemate TekcToBbIC 3a1a4M anreOpandeckum
JIpOOHO- CIIOCOOOM: MIEPEXOIUTH OT CIIOBECHOM (hOPMYIUPOBKHU
palrOHAIIbHbBIE YCIIOBHS 33J]a41 K aJIreOpanyecKoi MOAENU MyTEM
YpaBHEHMUS. COCTaBJICHUs YPABHEHUS; pelIaTh COCTABICHHOE
Pemenue YPaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTAT.
TEKCTOBBIX 3a/J1a4 C 3HAKOMUTBCS € HCTOPHEH PA3BUTHS aJIreOpbl
ITOMOUIBIO
KBaJIpaTHBIX
YpaBHEHUHN

YpaBHeHUS U 1 JInnenHoe PacnosHaBaTth JUMHEHHBIE YPABHEHUS C

HepaBeHCTBA. CHCTEMBI 3

YpaBHEHUH

ypaBHEHHUE C IBYMSI
MIEPEMEHHBIMH, €T0
rpaduK, IprUMepsI
pereHus

JIBYMSI IIEPEMEHHBIMHU.
Ctponth rpaduku TMHEHHBIX YPABHEHHM, B TOM YHCIIE
HCIOJIb3Ys HM(ppPOBbIE peCypChl.

Pa3zinnuarth napajienbHbIe U IEPECEKAIOMINECS
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YPaBHEHUM B LEIBIX
yHCIIax.

Pemenue cuctem
JIBYX JIMHEUHBIX
YpaBHEHUM

MPSAMBIE TIO UX YPABHECHHUSIM.
Pemarb cuctemMsbl 1BYX JIMHEWHBIX YPAaBHEHUH C IByMS
MIEPEMEHHBIMU MOJICTAHOBKOU U CIIOKECHHUEM.
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C AByMS Pemars mnpocreiilirie CUCTEMBI, B KOTOPBIX
MEPEMEHHBIMU. OJIHO U3 YPABHEHUH HE SIBIISIETCS JIUHEHUHBIM.

[Tpumepsbl IIpuBoauth rpaguvecKyio HHTEPNPeTALNIO
pELIEHUS CUCTEM pelIeHNs YPaBHEHUS C IBYMsI IEPEMEHHBIMHA M CUCTEM
HEJIMHEUHBIX YPaBHEHUH C IBYMsl IEPEMEHHBIMHU.

YPaBHEHHI C Pemiath TekcTOBBIE 32Ja4H ANTreOpandecKuM criocooom
JIBYMSI
MIEPEMEHHBIMU.
['paduueckas
UHTEpIIpeTalusl
YpaBHEHHUS C
JIBYMSI
MEepEMEHHBIMU U
CUCTEM
JIMHENHBIX
YPAaBHEHUH C
JIBYMSI
MepEMEHHBIMU.
Pemenne
TEKCTOBBIX 3aJ1a4 C
MIOMOILBIO CUCTEM
YpaBHEHUH

YpaBHeHUS U 1 Yucnosble ®opMyJIHPOBATH CBOKMCTBA YKNCIIOBBIX HEPABEHCTB,
HEPABEHCTBA. 2 HEPABEHCTBA U WUIFOCTPUPOBATH UX HA KOOPJIAMHATHOM MPSIMOMU,
Hepasencrtsa MX CBOMCTBA. JA0Ka3bIBATH aNTreOpanyecKy.

Hepasenctso ¢ IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJE PELICHHUS 3a/1a4.
OJIHOM IEPEMEHHOM. Pemarsp MHElHBIE HEPABEHCTBA C OJTHOW MIEPEMEHHOM,
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JIunenneie
HEPABEHCTBA C
OJTHOU ITIEPEMEHHOU
U UX PEIICHUE.
CucreMbl TUHENHBIX
HEPABCHCTB

M300pakaTh pelIeHre HEPABEHCTBA HA YUCIOBOM MIPSIMOM.
PemaTh cucteMbl JIMHEWMHBIX HEPABEHCTB, H300pakaTh
pElIeHNe CUCTEMbl HEPABEHCTB Ha YHUCIOBOU MPSMOM
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C OHOM
MIEPEMEHHON U UX
pelIeHuE.
N3ob6paxenue
peleHus
JIMHENHOT 0
HEPABEHCTBA U UX
CUCTEM Ha

YU CIIOBOW MPSIMOU

OyHKIUH. [lonsiTue pyHKuUU. Ucnoab3oBaTh GyHKINOHAIBHYIO TEPMHUHOJIOTHIO U
OcHoOBHBIE OobnacTsb CHUMBOJIHKY.
MOHATUSA OnpeaeneHus u BoruncasaTs 3HaYeHus1 QyHKUNN, 3aJaHHBIX
MHOKECTBO dbopmynamu (pu HEOOXOAUMOCTH HUCIIOIb30BAThH
3HAYCHUN QYHKIHUU. KAJIBKYJISITOP); COCTABJATH TA0IHIbI 3HAYCHU I
CrniocoOb1 GyHKIIHH.
3ajaHus CrponTh 10 TOYKAM rpaguku QyHKIUH.
GbyHKIUH. OnuceiBaTh cBOiicTBa (DYHKIIMM HA OCHOBE
['paduk pyHkIUY. e€ rpaduyecKoro NpeICTaBICHUS.
CaoiicTBa Hcnoab3oBaTh GyHKIMOHAIBHYIO TEPMUHOJIOTHIO U
byHKIUHU, UX CHUMBOJIUKY.
OTOOpaKeHue HccnenoBath npuMeps! TpauKoB, OTPAKAIOLIUX PealIbHbIE
Ha rpaduke npoiiecchl U siBieHus. [IpuBOAUTH NpUMepPbI MPOLECCOB U
SIBJICHUH C 3aJJaHHBIMH CBOMCTBaMHM.
Hcnosb30BaTh KOMIIBIOTEPHBIE POTPAMMBI
JUTsl TOCTpoeHwusl rpadMKOB (PYHKITUH M M3yUEHUS UX CBOMCTB
QOyHKIUH. Urenue u Haxoauth ¢ nomombio rpadgpuka GyHKIINN 3HAUEHUE OJTHOU
YucioBsle MOCTPOEHUE U3 pacCMaTpPUBAEMBbIX BEJIMYMH IO 3HAYEHUIO JPYTOM.
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byHKIAHA

rpaukoB
byHKIMA.
[Ipumepsnl
rpauKoB

B HecmoxkHBIX cydasx BbIPaxkaTh PopMyJioi
3aBHCHMMOCTDb
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byHKIUH, MEXYy BEJIMYMHAMMU.
OTpaXKAIOIINX OnuceIBaTh XapakTep U3MEHEHHS OJTHON
peaibHbIC BEJIMYUHBI B 3aBUCUMOCTU OT U3MEHEHHUS APYTOM.
MPOLIECCHI. Pacno3naBathb Bubl n3ydaeMbix ¢yHkiuii. [lloka3siBaTh
OyHKLIMY, CXEeMATHUYECKH ITI0JIOKCHHE Ha Koopz[HHaTHoﬁ IIJIOCKOCTH
OTHCHIBAIOIINC rpaduxos Gpynkumii Buga: y = x4,y =x,y =V, y = |x|.
HPAMYIO H HUcnoab3oBaTh PYHKIHOHAIBHO-TPaHUECKHe
00OpaTHyto NpeACTABJICHUS U1 PELICHUS U UCCIIEIOBAHUS YPaBHEHUN
[IPONIOPHUHOHAIbHBI Y CUCTEM YPAaBHEHUM.
€ 3aBUCUMOCTH, UX IHpumensaTs HuPppoBbIe pecypesl 1S IOCTPOCHUS
rpaQuKH. rpad@ukoB QyHKIHIMA
I'paduk pyHkmm
y = X2
OyHKITUN
y =x4y = X,
y=v0,y=|x|
rpaguyeckoe
pElLICHNE YPaBHEHUI
Y CUCTEM YPABHEHUU

IToBTOpEeHue n IloBTOpEHuE Bri0upaTh, NPUMEHATH, OLEHUBATH CIIOCO0ObI CPABHEHNUS

00001IEHne OCHOBHBIX IMOHATUHI YHCEJI, BRIYUCICHUA, TPEOOpPa30BaHUI BRIPAKCHUM, PEIICHUS
Y METOJIOB KypCcOB 7 YPaBHEHHU.
1 8 KJIACCOB, OcymecTBJIATH CAMOKOHTPOJIb BBIIOJIHAEMBIX ICHCTBUU U
0000111eHEe 3HAHUI CaMOTIPOBEPKY pe3yJibTaTa BEIYUCICHHUM, TPeoOpa30BaHuUI,

MTOCTPOCHHU.
Pemars 3a1a4u U3 peajibHOM KU3HH, IPUMEHATH
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MaTeMaTUYECKHE 3HAHUS JJI pEeUIeHUs 3aa4 U3 APYyTUX
MPEIMETOB.

Pemath TekcTOBBIC 32124, CPAaBHUBATH, BBIOUPATH
CIoCco0BI pelICHUs 3a/1a4U

OBUIEE KOJIMYECTBO
YACOBIIO

I[TPOI PAMME

o
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9 KVIACC
HaumenoBanue Komnuecr OcHOBHO OCHOBHBIE BU/IBI IESITEILHOCTH
pazjena (TeMbl) BO e O0yJaroIIIXCS
Kypca 4acoB COZIEp/KaH
ue
Hucna v BBIYKCIICHUS. 9 Panonainbnbie Pa3BuBaTh npejacraB/ieHUs O YHCIIAX: OT MHOXKECTBA
JlelicTBUTEbHBIE qucia, HATYpaJIbHBIX YHUCEJ 10 MHOKECTBA ACHCTBUTEIIBHBIX
qyucia MppalroHaIbHbIC yucell. O3HAKOMHUTBCHA C BO3MOKHOCTBIO IPEACTABICHUS
yucia, KOHEYHbIE U JEUCTBUTEIBLHOIO YHCTIA KaK OECKOHEUHOU IECSITUYHOU
OeCKOHEUHbIE JpoOH, IPUMEHSITh JIECSITUUHbBIE TPUOTMKCHUS
JECSITUYHBIC IPOOH. palMOHAIBHBIX U UPPALMOHATBHBIX YUCETL.
MHo0keCcTBO N300pakaTh 1€iCTBUTEIBHBIE YHCIIA
JEUCTBUTEIBHBIX TOYKAMHU KOOPJIHHATHOUN MPSIMOM.
YUCElT, 3anuceiBaTh, C)ABHUBATH U YIIOPSAA0YNBATH
JIEVCTBUTEIIbHBIE JICVCTBUTEIbHBIC YUCTIA.
Yyuciia Kak BbInoIHATH, coueTast yCTHbIE U MMCbMEHHBIE ITPUEMBI,
OeCKOHEUHbIE apudmMeTuvecKue 1eMCTBUS C PALIMOHAIBHBIMU

JECATUYHBIC TPOOH.
B3aumno
OJIHO3HAYHOE
COOTBETCTBHUE MEKIY
MHO>KECTBOM
JICUCTBUTEIBHBIX
yucen u
MHO>XECTBOM TOYEK
KOOPJAWHATHOMU
MIPSIMOM.

YUCIIaMU; HAXOAMTH 3HAUYECHUS CTEIICHEN C LEJIBIMU
MOKa3aTeIsIMU U KOPHEH; BBIYMCJIATH 3HAUCHUS

YU CIIOBBIX BBIPAKCHUMU.

[HosyyuTs mpeacraBjaeHue O 3HAYMMOCTH
JICUCTBUTEIBHBIX YUCEN B MPAKTUYECKOU €SI TETbHOCTH
YEJI0BEKa.

AHAJIU3MPOBATH M [1€J1aTh BbIBO/IbI O TOUHOCTH
MPUOIVKEHUS TEHCTBUTEIBLHOTO YUCTIA TIPU PEIICHUN
3a1ad.

OKpyrasiTh ACICTBUTEIIbHBIE YUCIIA, BBINIOJIHATH
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CpaBHeHue NPUKUKY pe3yJibTaTa BEIYUCICHUH, OI€eHKY 3HAaUYSeHUM
JIEHCTBUTEIBHBIX
qHCeln,
apupMETHICCKIE
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JIEUCTBUS YHCJIOBBIX BBIPAKCHUM.

Cc 3HAKOMUTBHCS ¢ HCTOPHEN PAa3BUTUA MATEMATUKHU

JEACTBUTEIbHBIM

Y YUCJIaMHU.

[Tpubamxénnoe

3HAYEHUE

BEJIMYMHBI,

TOYHOCTH

MPUOJIMIKEHUS.

Oxkpyrienue

yucen. [Ipuknaka

Y OLICHKA

pEe3yJIbTaTOB

BBIYMCIICHU I
YpaBHeHUS U 1 JIunenHoe OcBauBaTth, 3aIIOMUHATH U IPUMEHATH rpaduyeckue
HEPABEHCTBA. Y PaBHEHUS 4 YpPaBHEHUE. METO/bI [IPU PELIEHUH YPAaBHEHUM, HEPABEHCTB U UX
C OJHOW MEPEMEHHOMN Pemienue CHUCTEM.

YPaBHEHUM, Pacno3naBars 11enbie U IpoOHbBIC YPaBHEHUS.

CBOJISIINXCS PemiaTh iuHelHbIE M KBaJAPATHbIC YPABHEHMS,

K JINHECWHBIM. YpPaBHEHUSI, CBOJAIIMECA K HUM, TPOCTEUIIINAE

KBanpartnoe JIpoOHO- palMoHaIbHBIC YPaBHEHHUS.

YpPaBHEHHE. IIpensaratb BO3MOXXHBIE CIIOCOOBI PEIICHUS

Pemenune TEKCTOBBIX 33]1a4, 00CYK1aTh UX U PellaTh

YPaBHEHUM, TEKCTOBBIE 33]1a4l Pa3HBIMHU CIIOCOOAMH.

CBOJISIIIINXCS 3HAKOMUTBHCS € UCTOPHEN PAa3BUTHUS MATEMATUKHU

K

KBaJPATHBIM.

bukBagpatH
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bIE
YpaBHEHUS.

[Tpumepsl

peILICHUS

YpPaBHEHUM

TpeThen

Y 4YeTBEPTOM CTEIIEHEN
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pazliokKEeHUE
M Ha

MHOXHUTEIH.
Pemenue

JpoOHO-
palOHANIbHBIX
YpaBHEHUM.
Pemenne TeKCTOBBIX
3a1a4
anreOpanyecKkum
METOJ0M

YpaBHeHUs u
HepaBeHCTBA. CUCTEMBI
YpaBHEHUI

|

YpaBHeHHe c
JIBYMsI
MEPEMEHHBIMU U
ero rpadux.
Cucrema n1Byx
JIMHENHBIX
YPaBHEHUM C ABYMS
IIEPEMEHHBIMU U €€
peuieHue. Pemenne
CHUCTEM JBYX
YPaBHEHHUM, OIHO
13 KOTOPBIX
JIMHENHOE, a IPyroe
— BTOPOW CTEIIECHHU.
['paduueckas
VHTEPIPETALINS

OcBauBaTh U NPUMEHATH PUEMBI PELIECHUS] CUCTEMBI
JIBYX JINHEHHBIX YPABHEHUH C ABYMS IEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPHIX OJHO YpaBHEHUE
HE SIBJISIETCS JTUHEHHBIM.

Hcnoan3oBath GyHKIIMOHAIBHO-TpaUUecKue
IIPEICTABIICHUS ISl pelIeHUs U UCCJIeI0BAHMNS
YPAaBHEHUU U CHUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, PelIaTh UX
anredpandecKuM CrocoOOM: MepexoauTh OT CIIOBECHON
(bOpMYIMPOBKHU YCIOBUS 33/1a4 K anreOpandyeckoi Moienu
MyTEM COCTaBJICHUS CUCTEMbI YpPaBHEHUIl; pemiaTh
COCTABJICHHYIO CHCTEMY YPAaBHEHUI; HHTEPIPETUPOBATH
pe3ynbTar.

3HAKOMUTBHCS ¢ HCTOPHEN PA3BUTHS MATEMATUKHU
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CHUCTEMBbI YpaBHEHU
C AByMS
MIepEMEHHBIMHU.
Pentenne TekCcTOBBIX
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3ama4
anreOpandecKum
crocooom
YpaBHeHUs U 16 Yucnosele Yurarh, 3alIUCHIBATH, IOHUMATh, HHTEPNPETHPOBATH
HEPaBEHCTBA. HEpPABEHCTBA U HEPABEHCTBA; UCIOJIb30BATh CHMBOJIMKY U TEPMUHOJIOTHIO.
Hepasencrtsa MX CBOMCTBA. BoinosHaTh npeoOpa3zoBaHus HEPABEHCTB, HCMOJIb30BATH
JIunennble JUTs IpeoOpa3oBaHus CBOMCTBA YHCIIOBBIX HEPABEHCTB.
HEPABEHCT Pacno3HaBaTth JIMHEHHbBIE U KBAIPATHBIE HEPABEHCTBA.
Ba Pemiate 1uHeliHbIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
C OTHOU HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIFOYAIOIINX
MEPEMEHHON U UX KBaJ[paTHOE HEPABEHCTBO, U PELIATh UX; 00CYKAATh
peleHue. [IOJIyYEHHBIE PELICHUS.
Cucremsl HN300paxaTh penicHre HEPABEHCTBA U CHCTEMBI
JIMHENHBIX HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3alIUCHIBATH PEIICHUE C
HEPABEHCTB C ITOMOUIBI0 CUMBOJIOB.
OJIHOM Pemiats kBagpaTHbIe HEPABEHCTBA, UCIIOIB3YS
MIEPEMEHHOU U UX rpaduueckue npeCTaBIeHus.
pelieHue. OcBauBaTh U NPUMEHATH HEPABEHCTBA MPH PEILICHUU
KBanpaTHsbie Pa3JIMYHBIX 33]1a4, B TOM YUCJIE TPAKTUKO-
HEpPABEHCTBA U OPUEHTUPOBAHHBIX
WX PELICHUE.
['paduueckas
WHTEpIpEeTalus
HEPABEHCTB U
CHUCTEM HEPABEHCTB
C AByMs
IIEpEMEHHBIMU B
OyHKIMU 16 KBagpatnunas Pacno3naBaTh BUIbI U3y4aeMbIX QYHKIIUMT;
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bynkus, e€ rpadux
Y CBOKCTBA.
[Tapabomna,
KOOPIMHATHI
BEpUIMHBI Tapa0OIbI,
0Ch

WLIIOCTPHPOBATH CXeMATHYECKH, 00bICHATh

PacIIoJI0/kKEHIE Ha KOOPAMHATHOMN MIIOCKOCTH

rpaukoB ‘

gynkimii Buma: y = kx,y = kx+ b,y = |y = X2,
X
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CUMMETPHUH
napaboutbl. ['paduku
GyHKIUI:

y =Kkx,

y=kx + b,

y=

y =x% y =10,y =|x| B 3aBucumocTr OT 3HAUEHUI

K03 (PUIIMEHTOB; ONMUCHIBATH UX CBOICTBRA.
Pacno3HaBaTh KBaIpaTHIHYIO (DYHKITHIO TTO
dbopmyre. [IpuBOAUTHL NPUMeEPbI KBAIPATUIHBIX
3aBHCHMOCTEH U3 peanbHON )XKU3HU, (PU3UKH,
TCOMETPHHU.

BoiaBasATh 1 0000111aTh 0OCOOEHHOCTHU

rpaduka KBaJpaTHIHOM QyHKIUM Yy = ax® +

bx + c.

CTponthb ¥ N300paxkaTh cXeMATHYECKHU rpaduKu
KBaJPAaTUYHBIX (DYHKIIMHA, 3aTaHHBIX (OPMYIIaMH BUAA
y=ax’, y=ax?+q,y=a(x+p)?y=ax?+bx+c.
AHAJIU3MPOBATH U IPUMEHATH CBOMCTBA U3yUYEHHBIX
GyHKIMNA U1 UX TTIOCTPOSHUS, B TOM YHCJIE C TTIOMOIIBIO

U (POBBIX PECYPCOB

YucioBeie
IIOCJIEJ0BATEILHOC
™™

|

IToHsiTHE YKCIIOBOM
MOCJIEI0BATEIILHOCT
u. 3aaHue
MOCTIE0BATEIIBLHOCT
Y PEKyPPEHTHOU
dbopmyIon u
dbopmyioii N-ro
YJieHa.
Apudmernueckas u
reoMeTpu4ecKas
MIPOTPECCHH.
DopMmyJibl N-TO
qjieHa

OcBauBaTh U NPUMEHATH WHICKCHBIC 0003HAYCHNS,
CTPOUTH pPeveBble BLICKA3BIBAHUS C UCIIOJIb30BAHUEM
TEPMHUHOJIOTHH, CBSI3aHHON C MOHSATUEM
MOCJIEA0BATEIBHOCTH.

AH”aau3upoBath Gopmyiy N-ro 4ieHa
MOCJIEA0BATEILHOCTU N PEKYPPEHTHYIO

dopmyiry

H BBIYHCJIATH YWICHEI ITOCIICIOBATEILHOCTEH, 3aJaHHBIX
TUMU (HopMysIamu.

YcTraHaBaiMBaTh 3aKOHOMEPHOCTDH B TIOCTPOCHUU
MOCJIEIOBATEILHOCTH, €CJIM BBIITMCAHBI TIEPBHIC
HECKOJIBKO €€ Y4JICHOB.
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apu(PpMETHIECKON U
F€OMETPUUECKOMN

Pacno3naBath apuMeTHUECKYI0 U TEOMETPUUYECKYIO
MIPOTPECCHUU MPHU PA3HBIX CIIOCO0AX 3aaHMUS.
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MIPOrPECCUH,
CYMMBI IEPBBIX N
YJICHOB.
N3obpaxkenue
YJICHOB
apu(pMeTHYeCcKO 1
reOMETPUYECKON
MPOTrPECCUI
TOYKaMU Ha
KOOPANHATHOM
IJIOCKOCTH.
JIuHenHbIl 1
HKCIIOHEHIUAIbH
BIN POCT.

Ci1oKHBIE POLIEHTHI

Pemars 3a1auu ¢ ucnosib3oBanueM (GopMyi1 N-ro 4ieHa
apu(pMEeTHIECKON U TEOMETPUUECKOM MPOrpeCcCuid,

CYMMBI NIEPBBIX N YJIEHOB.

N300paxaTh 4iICHBI IOCIEI0BATEIBHOCTH

TOYKaMU Ha KOOPAMHATHOMN IJIOCKOCTH.

PaccmaTpuBaTh mpuMepbl  NPOLECCOB H
SIBJICHUH u3 peanbHOU KU3HH,
WUTFOCTPHUPYIOLIUE U3MEHEHUE B
apu(mMeTryecKoil mporpeccuu, B reOMETpUUECKON
IPOrpeccuu; U300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecku.

PemaTh 3aga4u, CBSI3aHHBIE C YUCIOBBIMU
MTOCJIEA0BATEIBHOCTSMHU, B TOM YHUCJIE 3a]1a41 U3 PEaJIbHOU
’KU3HU C UCMOJB30BAHUEM LIU(PPOBBIX TEXHOJIOTHIA
(271eKTPOHHBIX TabIUL, rpadUYECKOr0 KAIBKYJISATOPA U
T.11.). PemiaTh 3a7a4n Ha CIOXHBIE MMPOLIEHTHI, B TOM
YHClie 337a4d U3 peanbHON MPAKTUKH (C UCIIOJIb30BAHUEM
KAJIbKYJISITOPA).

3HAKOMUTBCS C MCTOPHEN Pa3BUTHS MaTEMaTUKN

[ToBTOpEHUE,
00001IeHne,
CHUCTEeMaTH3aIUs
3HAHUU

-

Yucaau
BBIYHCJIEHHS
(3amuch, cpaBHEHHE,
JICUCTBUS C
JICUCTBUTECIbHBIMH
YHUCJIAMU, YUCIIOBAS
npsiMasi; TPOLICHTHI,
OTHOIIICHHUS,

OnepupoBaTh NOHSITHUSIMHI: MHOKECTBO, TOJMHOKECTBO,
oIepaly HaJl MHOXXECTBaMH; HCNOJb30BaTh rpaduuecKkoe
MpeICTaBICHUE MHOKECTB IS OTIMCAHUS PeaTbHBIX
MPOLIECCOB U SIBJICHUH, TP PEIICHUHU 3a]a4 U3 IPYrHX
y4eOHBIX MPEIMETOB.

AKTYaJu3upoBaTh TEPMUHOJIOTHIO U OCHOBHBIE
AeilicTBHS, CBSI3aHHbIE ¢ YHCJIAMU: HATYpaJbHOE

YHCII0, POCTOE M COCTaBHOE YHCIIa, IETUMOCTh
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MIPOTIOPITNH; HaTypaJbHBIX
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OKpYIJICHHE, YUCEJI, IPU3HAKU JEITMMOCTH, LIEN0E YU CIIO, MOLYJIb YHCIIA,
npuOIIKEeHue, OOBIKHOBEHHAS U JIECATUYHAS JPOOH, CTAHIAPTHBIN BUJL
OLICHKA; YKCIIa, apU(PMETUUECKNN KBAJAPATHBINA KOPEHb.

peuieHue BbInoHATH AeiicTBHS, CPABHUBATH U YIOPAA0YHBATH
TEKCTOBBIX YKCIIA, IPEICTABIATh YUCIIA HA KOOPJAMHATHOM MPSIMOH,
3a1a4y OKPYIVIATH YMCJa; BBIMOJIHATH NPUKUAKY U OLEHKY
apudmernyeck pe3yibpTara BHIYUCICHUN.

UM CII0COO0M) PemaTp TekcToBbBIE 3212491 apU(PMETUYECKUM

criocobom. Pemath npakTuyeckue 3agaum,

COJIeprKalllie MPOLEHTHI, 01, YaCTH, BBIPAXKAIOIIIHE
3aBUCUMOCTH: CKOPOCTh — BpEMSI — PaCCTOSIHUE,

[IEHA — KOJIMYECTBO — CTOUMOCTb, OOBEM

paboThl — BpeMsi — MPOU3BOAUTEIBHOCTH TPY/A.
Pa30uparsb peasibHbIEC )KU3HEHHBIE CUTYAllWH,
(popMyupoBaTh UX Ha SI3bIKE MATEMATHKH,

HAXOJMTH PEILICHUE, TPUMEHSISI MATEMAaTUUYECKU anmnapar,
HHTEPNPETUPOBATH PE3YJIbTAT

AJiredpanveck OnepupoBaTh NOHATUSIMH: CTEIICHb C LIEJIBIM

He BbIPAKeHUA noKasaTesieM, apu)METHICCKUN KBaAPATHBIH
(mpeobpa3zoBaHH KOpEHb, MHOTOUJIEH, alireOpanyeckas apoob,

e TOXIECTBO.

anre0pandecKu BbINOJIHATH OCHOBHBIE €iiCTBUSA. BBITIOJIHSIThH

X BBIPAXKEHUMH, pacuétsl o popMynam, mpeoOpa3OBbIBATH LIEIIbIE,
JOITYyCTUMBIE JTPOOHO- paIMOHAIIBHBIE BBIPAXKEHUS U BBIPAKESHUS C
3HAYEHUS) KOPHSIMU, PEAJIU30BBIBATH PA3JIOKEHUE MHOTOWICHA HA

MHOKHTECIIN, B TOM YHCJIC C HCIIOJIb30OBAHHEM (I)OpMy.II
PAa3HOCTHU KBAJIPATOB U KBa/IpaTa CyMMbI U Pa3HOCTH;
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HAXOJIUTH
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JIOTTYCTUMBbIE 3HAYEHUS IEPEMEHHBIX JJIs1 APOOHO-
palMOHAIBHBIX BBIPAKEHUHN, KOPHEH.

MopaenupoBaTthb ¢ TOMOIIBIO GOPMYI peaabHbIE MPOIECCH
U SIBJICHUS

DOyHKIUU
(moctpoeHnue,
CBOMCTBA U3YYEHHBIX
dyHKuMI;
rpaduueckoe
penieHue

YPaBHEHUH U UX
CUCTEM)

OnepupoBath NOHATHAMM. QYHKIHS, Tpaduk QyHKINH,
HYJU QYHKIMH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA,
IPOMEXYTKH BO3pacTaHus, yObIBaHUS, HAUOOJIbIIIEE U
HaMMeEHbllIee 3HaYeHUs (DYHKIIHH.

AHaJIM3MPOBATH, CPABHUBATH, 00CYKIAaTh CBOKCTBA

(GyHKUHIA, CTPOUTH UX TpadUKu.

OnepupoBaTh NOHATHAMM: TIpsIMAst
PONOPLMOHAIBHOCTD,

oOpaTHasi NpONOPLHUOHATBHOCTb, TMHEHHAS (PYHKLIUS,
KBaJpatuyHas (yHKLHUs, napadoia, runepoona.
Hcnonb30BaTh rpa)MKu 1T ONPEICICHUS CBOUCTB,
MPOLIECCOB M 3aBUCUMOCTEH, JJIsl PELICHMS 3a7a4 U3 IPYTux
y4€OHBIX MPEAMETOB U peabHOM KU3HU; MOJEJIMPOBATH

C MOMOIIBIO TPa(UKOB peasibHbIE MPOLECCHI U SABJICHHUS.
Boipaxkats ¢gopMyJIaMu 3aBUCUMOCTH MEX]y BEJIMUUHAMHU

OBLIEE KOJIMYECTBO
YACOB I10
I[TPOIPAMME

o
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OEJNEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«'EOMETPUS» B 7-9 KIIACCAX

HOACHUTEJBHASA 3AIINCKA

['eoMeTpus Kak OJIMH U3 OCHOBHBIX Pa3JEJOB IIKOJbHOM MATEMATUKH, UMEIOIINN
CBOEH 1eNbi0 00eCreunTh M3y4YeHHE CBOMCTB M pa3MepoB (UTyp, UX OTHOIICHUH U
B3aMMHOE€ PAaCIIOJIOKEHHE, OIMPACTCS Ha JIOTHYECKYIO, JOKa3aTEJIbHYIO JUHUIO.
IleHHOCT, W3y4YEHUS TEOMETPHUH Ha YPOBHE OCHOBHOTO 00Imero oOpa3oBaHUs
3aKJII0YAeTCS B TOM, YTO OOYyYalolUWCS YYUTCS MPOBOJUTH JIOKAa3aTEIbHbBIC
pacCy X IeHus, CTPOUTHh JIOTUYECKHE YMO3AKIIOYEHUs, JIOKa3blBaTh HWCTUHHBIC
YTBEPKJCHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, TPOBOJAUTH PACCYKACHUS
«OT TPOTHUBHOTO», OTIWYATh CBOMCTBA OT MPHU3HAKOB, (POpMyIHUpOBaTH OOpaTHBIE
YTBEPKICHUSI.

BTOopoli 1IEHHOCTBIO HM3Y4YEHHUsSI TEOMETPHUM SIBISIETCS HCIOJIb30BAHUE €€ Kak
MHCTPYMEHTAa NpPU PEHIEHUM KaK MAaTeMaTUYECKUX, TaK M MPAKTUYECKHX 3ajad,
BCTPEUAIONIUXCS B peabHOM XKu3HU. OOydaromuiics: TOMKEH HAyUYUThCS OMPEACIIUTh
Tr€OMETPUYECKYI0 (DUrypy, ommcarh CIOBaMU JAHHBIM 4YepTEXK WM PUCYHOK, HaWTH
IUIOMIAAb 3€MEIBHOTO ydacTKa, PacCuuTarb HEOOXOJUMYIO JJIMHY OINTOBOJIOKOHHOTO
Kabenst unu TpeOyeMble pa3Mepbl rapaxa s aBTOMOOWJISA. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIHTENIbHAS JIMHUS B H3ydeHUU TreomeTpuu. Ilpm pemeHun 3amgad
MIPAKTUYECKOTO XapakTepa OOydYaroIUCs YYUTCS CTPOUTh MATEMAaTUYECKUE MOJETU
peabHbIX )KU3HEHHBIX CUTYyallui, TPOBOJUTH BHIUMCIICHUS U OLICHUBATH aJICKBATHOCTD
MOJIYYEHHOT'O pe3yJibTaTa.

KpaiiHe BaxkHO TOMUEPKUBATH CBSI3M TEOMETPUU C JAPYTHUMH  YUCOHBIMH
npeaMeTaMy, MOTUBUPOBATH HCIIOJIB30BATh OMPEACIICHUS T€OMETpUYECKUX (Quryp u
MOHATHH, JEMOHCTPUPOBATH MPUMEHEHNE MOJYyYEHHBIX YMEHHUI B (U3UKE M TEXHHKE.
Oty cBs3u Haubosiee spKO BUIHBI B Temax «Bexrtope», «Tpuronomerpuyeckue
cooTHoIleHus», «Meton koopauHat» u «Teopema ITudaropay.

VYuebnbiit kypc «l'eomeTpus» BKIIOYAET CIASAYIONIME OCHOBHBIC pa3feibl
cogepxkanusi:  «l'eomerpuueckue GuUrypel M HUX  CBOWCTBa», «M3mepenue
reOMETPUYECKUX BEIUYUHY», «JlekapTOBBl KOOPAMHATHI HA TUIOCKOCTH», «BEKTOpHI»,
«JIBmxenust mmockocTuy, «IIpeodbpazoBanust mog00us».

OO1iee 4yMCIO YacoB, PEKOMEHJOBAHHBIX JJsi H3Y4YeHHs ydyeOHOro Kypca
«I"eomerpus», — 204 yaca: B 7 kiacce — 68 dacoB (2 yaca B HeJien0), B 8§ Kjacce —
68 vacoB (2 vaca B Hezeno), B 9 kiacce — 68 yaco (2 yaca B HEJCIIO).
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COAEPKXAHUE OBYUYEHUSA
7 KIIACC

Hauvanbubie nonaTus reomerpun. Touka, npsiMasi, OTPE30K, Jy4d. YT0J. Buasl yrios.
BeptukanbHasle U cMexHbIE yIuibl. bruccekrpuca yrna. JIomanas, MHOTOyTrOJIbHUK.
[TapayienpHOCTB ¥ NEPIICHINUKYIAPHOCTD NPSAMBIX.

Cummetrpuunsblie ¢urypsl. OCHOBHBIE CBOMCTBa 0ceBOM cuMMeTpuH. [Ipumepsl
CUMMETPHUH B OKPYKAIOIEM MUPE.

OCHOBHBIE TOCTPOEHUS C MOMOILBIO IHUPKYJSA U JHHENKU. TpeyronbHuk. Beicora,
MeaMaHa, OMCCeKTpuca, UX CBOMCTBA.

PaBHOOEIpeHHBIN U PAaBHOCTOPOHHUM TpeyrojJbHUKU. HepaBeHCTBO TpeyrojpHUKA.

CBoiicTBa U MPU3HAKK PaBHOOEIPEHHOrO TpeyrojbHUKA. [[pu3Haku paBeHCTBa
TPEYTOJIBHUKOB.

CBOICTBA M MPU3HAKK MAPAUIEABHBIX NpAMBIX. CyMma YIJIOB TPEyTOJbHHKA.
Breminue yribl TpeyrojibHUKA.

[IpsmoyrosbHbIE ~ TpeyroJbHUK.  CBOMCTBO  MEIHWAHBI  MPSAMOYIOJIBHOTO
TPEYrojbHUKA, MPOBEAEHHON K rumoreHyse. [Ipu3Haku paBeHCTBa INPAMOYIOJIBHBIX
TPEeyroabHUKOB. [IpsMoyronbHbIil TpeyroasHuK ¢ yriaom B 30°,

HepaBencTBa B reoMeTpuM: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JJIMHE
JOMaHOH, TeopemMa o OosblieM yrjie u OOJbIIEH CTOPOHE TPEYTOJIbHUKA.
[leprieHIUKYISIp U HAKIIOHHASA.

I'eomeTpuueckoe mecTo To4YeK. buccekTpurca yria u CepeIuHHbINA NEPIEHIUKYIISAP
K OTPE3Ky KaK T€OMETPUYECKUE MECTA TOUEK.

OKpy>KHOCTb M KpYT, XOpJla U JIHAMETP, UX CBOKCTBA. B3aumHOE pacnosioxeHne
OKpy)kHOCTH M mnpsMou. KacarenpHad u cexkymas K OKpPYKHOCTH. OKpyKHOCTb,
BIIMCaHHAas B yroJl. BnucanHas u onucaHHasi OKpY>KHOCTH TPEYIOJIbHUKA.

8 KUIIACC

YereipéxyronpHuku. [lapamnenorpamm, ero mpusHaku U CBOMCTBa. YacTHbIE

Clly4yau napajijiesiorpaMMoB (IIPSIMOYTOJIBHUK, pOMO, KBaJpar), UX MPU3HAKU U
cBoiicTBa. Tpamnenus, paBHOOOKas Tparienus, e€ CBOMCTBa U npu3Haku. [IpsmoyronbHas
Tpanemnus.

Meton yaBoenuss menuanbl. LlenTpaneHas cummerpus. Teopema @aneca u
TeopeMa O MPOMOPLIMOHATIBHBIX OTPE3KaX.

CpenHue TMHUM TPEyroJibHUKA U Tpaneuuu. LleHTp macc TpeyroibHUKA.

[Tonobue TpeyroabHHKOB, Koddunuent mnoxodbus. IlpusHaku nomoOus
TpPEeyroJbHUKOB. [IprMeHeHne 01001 pU PEIICHUH MPAKTUYECKUX 3a1a4.

CpoiictBa 1momajed reoMeTpudeckux Guryp. DopMynbl I TUIOMAIH
TPEYroJibHUKa, mMapajuienorpaMmma, pomba u Tpanenuu. OTHOIIGHHE TIIOMIAIEH
MOJA00HBIX (UTYP.

Bpruncnenne r1iomanei TpPEyroJibHUKOB M MHOTOYTOJIBHHMKOB Ha KIIETYaTOM
Oymare.
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Teopema Iludaropa. Ilpumenenme teopemsl Iludaropa mnpu pemeHun
PaKTUYECKUX 3a]1a4.

CHHYC, KOCHHYC, TaHI€HC OCTPOrO yIJla MpSAMOYTOJIbHOTO TPEYTOJIbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. TpPUTOHOMETpUYECKHE (PYHKIHMH YTIIOB
B 30°, 45° u 60°.

BrnucanHble ¥ UEHTPAJIBHBIE YTJIbI, YIOJ MEXKJY KAacaTebHOHM W XOPIOH. YTIIbI
MEXAY XOpJaMd M CEeKyIIMMH. BrucaHHble M OINHUCAHHBIE YETHIPEXYTOJIbHUKHU.
B3anmHoe pacnonoxenue aByx OKpyxkHoctei. Kacanme oxpyxkHocTed. OOmiue
KacaTelbHbIE K IBYM OKPYXHOCTSIM.

9 KVIACC

Cunyc, kocunyc, TanreHc yriaoB oT 0 qo 180°. OcCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1€CTBO. POPMYJIBI IPUBEACHUS.

Pemienne TpeyronpHukoB. TeopemMa KOCMHYCOB M TeOopeMa CHUHYCOB. Pemenue
MPaKTUYECKUX 3a]1a4 C UCII0Ib30BaHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CUHYCOB.

[IpeobpazoBanue noaoous. [logo6ue COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 npoW3BENEHUU OTPE3KOB XOpZ, TEOPEMBI O NMPOU3BEICHUU OTPE3KOB
CEKYLIUX, TEOpEMa O KBaJpaTe KacaTeJIbHOM.

BekTop, anuHa (MOIysib) BEKTOpa, COHANPABIEHHBIE BEKTOPHI, MPOTUBOIOJIOKHO
HaIlpaBJIECHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalluu
HaJ BeKTopaMu. PasnoxkeHue BEKTOpa IO JBYM HEKOJUIMHEApHBIM BEKTOpaM.
Koopaunater  Bektopa. CkansipHoe  NpPOU3BEACHUE  BEKTOPOB,  IPUMEHEHUE
JUTSI HAXOKJICHUSI IJTUH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHUS NPSIMOM M OKPYKHOCTH
B KOOpPJMHATaX, IMEPECECYCHUE OKPYKHOCTEH W MpSAMBIX. MeEToj KOOpAMHAT MU €ro
MIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJNBHUKH. [[nmHa OkpyxkHOCTH. I'pamycHas m panuaHHas
Mepa yriia, BBIYMCIEHNE JUIMH QYT OKpykHOCTel. [omans kpyra, ceKTopa, CEerMeHTa.

JIBUKEHUsST TUIOCKOCTM M BHYTPEHHUE CUMMETpUH QUryp (dJeMEeHTapHbIe
npencrapienus). [lapamensusiii neperoc. [ToBopoT.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pE3yNbTaThl OCBOEHHUS MPOrPAMMBI y4E€OHOTO Kypca K KOHILY
o0yueHus B 7 KJacce:

Pacnio3naBaTh M3y4eHHBbIE T€OMETPUUYECKHE (PUTYPBI, ONPENEIATh UX B3aUMHOE
pacrnojioxKeHue, H300pakaTh TeoMeTpuueckue (Uryphl, BBINOJIHIATH UYEPTEKHU
II0 YCIOBHIO 3a1aud. M3mepsATs JMHENWHBIE M YIVIOBbIE BEIWMYMHBL. Pemars 3amadn
Ha BBIYMCJIEHUE JIJIUH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate rpyOyI0 OLIEHKY JMHEHHBIX M YIJIOBBIX BEJIMUYWH MPEAMETOB B pEajbHOU
KU3HU, Pa3MEPOB MPHUPOAHBIX OO0BEKTOB. Paznmnuath pasmepbl 3TUX OOBEKTOB
I10 IOPSIAKY BEJTUYUHBI.
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CTpouTh 4epTEXHU K TECOMETPUUECKUM 3a7a4am.

[Tonp30BaThCA NpU3HAKAMU PABEHCTBA TPEYTOJIBbHUKOB, UCIIOJIB30BATh TPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB MIPH PEIICHUU 3a]1a4.

[IpoBOOUTH JOTHYECKUE PACCYKACHUS C HCIOJIb30BAaHUEM TIE€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCAd  MpU3HAKAMU  PABEHCTBA  MOPSIMOYTOJBHBIX  TPEYTOJbHHKOB,
CBOMCTBOM MEJHWAHBI, MPOBEAEHHOW K TUIIOTEHY3€ NPSMOYTOJIBHOTO TPEYTOJbHHUKA,
B PELIEHUU F€OMETPUUYECKHX 3a7a4.

Onpenenars NapajyyieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIe OOpa3yer
c HuMHU cekymas. OnpenensTh MapajuIeNbHOCTh MPSAMBIX C IMOMOIIBIO PaBEHCTBA
PACCTOSHUN OT TOYEK OJHOW MPSAMOM 0 TOUYEK JPYTrOM MPsIMOM.

PemmaTe 3a1aun Ha KileTyaToi Oymare.

[TpoBOIUTH BHIYMCIICHUS M HAXOJAUTHh YUCIOBBbIE W OYKBEHHBIC 3HAUYCHHS YIJIOB
B FT€OMETPUYECKUX 3a/1a4axX C UCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
MHOTOYTOJIBHUKOB, CBOWCTB VyIJIOB, OOpa30BaHHBIX TMpPU TMEPECEYCHUH JIBYX
MapaJIETbHBIX MPSIMBIX CEKYIIECH. Pelats mpakTHuecKue 3aa4i Ha HaX0XKICHUE
yrioB. Bianers IIOHSATHEM reOMETPUUYECKOIOMECTA
TOYEK. YMeTp  omnpenensiTe OUCCEKTPUCY YIUIa U CEPEIUHHBIN
MEPIEHAUKYIISIP K OTPE3KY KaK T€OMETPUUYECKUE MECTA

TOYEK.

@opMynUpOBaTh OMNPEACIECHUS OKPYKHOCTH W Kpyra, XOpJbl W JuUaMeTpa
OKPYKHOCTH, TOJIb30BaTbCsl MX CBOWCTBAMU. YMETh MNPUMEHSATh O3TU CBOWCTBA
IIPY PELLICHUH 3a1a4.

Bnagetp mnNoHATHEM ONKMCAHHOW OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. llomb3oBaThCcsi ¢dakTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYroJIbHUKAa TEPECEKATCd B OJHOM TOYKE, M O TOM, UYTO CEPEAUHHBIC
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Bnagerp mnoHATHEM KacaTeabHOW K OKPYXXHOCTH, IIOJIb30BAThCA TEOPEMOU
0 NEPIEHIUKYISPHOCTH KacaTeIbHOW U painyca, HPOBEAEHHOTO K TOUKE KaCaHMUS.

[Tonp30BaThCS MPOCTEUIIMMU T€OMETPUUYECKUMU HEPABEHCTBAMHU, MOHUMATh UX
MIPAKTUYECKUM CMBICII.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKHME MOCTPOEHHUS C MOMOUIBIO LHPKYIS H
JIMHEWKH.

[IpeameTHBIE pe3yabTAaThIl OCBOCHHS IMPOTPAMMBI Y4EOHOTO Kypca K KOHITY
oOyueHus B 8 Kiacce:

Pacnio3HaBaTh OCHOBHBIE BUJIBI YETHIPEXYTOJIBHUKOB, UX JIEMEHTHI, IT0JIb30BATHCS
UX CBOMCTBAMHU IIPU PELIEHUU FEOMETPUYECKHX 3a7aY.

[IpuMeHATh CBOMCTBA TOUKU NIEPECEUECHUS] MEJIMAaH TPEYroJibHUKA (LIEHTpa Macc)
B PELIECHUH 3a/1a4.

Branete moHATMEM CpelHEW JIMHUMA TPEYTOJIbHHKA W Tpaneuuu, IPUMEHSITh UX
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CBOMCTBaA IIpHu pCIICHUKU T'COMETPUICCKHUX 3aaa4. [Tonp3oBaThCs TGOpGMOﬁ ®daneca
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U TEOPEMOM O MPONOPUUMOHAIBHBIX OTPE3KaX, IMPUMEHATh UX JUIsl PELICHUS
NPaKTUYECKUX 3a]1a4.

[IpuMeHATh TOpU3HAKU TOJO00MSI TPEYTOJbHUKOB B PEHICHUU TIE€OMETPUUYECKHUX
3azay.

[lonb3oBatbess  Teopemoit I[ludaropa anms  pemieHUsT TEOMETPUUYECKUX U
npakTudeckux 3agad. CTpoUTh MaTeMaTHYECKYI0 MOJIEIb B MPAKTUYECKUX 3a/1auax,
CaMOCTOSTEIIBHO JIEJIaTh YEPTEK U HAXOUTh COOTBETCTBYIOIINE IJTUHBI.

Brnagerp NOHATUSMH — CHHyCA, KOCMHYyca M TaHIME€HCa OCTpOro  yria
MPSMOYTOJIBHOTO TpEyroiabHUKa. I[loap30BaThbCsl ATUMU MOHATUSAMH JJIsl PELICHUS
MPaKTUYECKHX 3a]1ay.

Beruucnars (pa3iMuHbIMUA - CIIOCOOAMU) IUIOMIA[L TPEYroJibHUKA W IUJIONIAIH
MHOTOYTOJIbHBIX (Uryp (TOJB3YSCh, IZl€ HEOOXOAUMO, KalbKyIsaTopoM). IIpumeHsaTs
MOJIyYeHHbIE YMEHHUS B PAKTUYECKUX 3a7a4ax.

Bianets MOHATHSIMU BIMCAHHOTO W LIEHTPAJIBHOTO YIJIa, UCIOJIB30BATH TEOPEMBI
O BIMCAHHBIX yIJIax, yIrilax MexAay XopJaMu (CEeKyUIMMH) U yIiie MeXIy KacaTeJIbHON U
XOpAOM MPHU PEIICHUH FEOMETPUYECKHX 3a/1ay.

Brnanerp mOHATHEM ONHUCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSITh CBOMICTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a/1a4.

[IpuMeHSATh MOTyYEHHBbIE 3HAHHWS HA MPAKTUKE — CTPOUTh MAaTEMaTHYECKHE
MOAENU Il 3aJady  pEeaJbHOM  KM3HM W MPOBOJUTH  COOTBETCTBYIOIIWE
BBIUMCJICHUSI C MPUMEHEHHEM TMOAOOUS U TPUTOHOMETpUM (TIOJB3YysSCh, TI€
HEO0OXO0IMMO, KAJIBKYJISITOPOM).

[IpeameTHBIE pE3yNbTaThl OCBOEHHUS MPOrPAMMbI Y4E€OHOTO Kypca K KOHILY
o0yueHus B 9 kJacce:

3HaTh TPUTOHOMETpPUYECKHE (PYHKLUMU OCTPHIX YIJIOB, HAXOJIUTh C MX MOMOIIBIO
pa3MYHbIE AJIEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («PELIEHHWE MPSIMOYTOJbHBIX
TPEYroiabHUKOBY). HaxoauTh (C MOMOIIBIO  KaJbKYJISITOpa) JJIWHBI U YIUIBI
JUTSl HeTAOJTMYHBIX 3HAYEHUH.

[Tonb3oBaTbea (QopMyllaMH TPUBEIECHHUS MU OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JUISl HAXOXJECHHS COOTHOLICHWA MEXIYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMM.

Hcnonbs30BaTh TEOPEMBI CHHYCOB M KOCHMHYCOB ISl HAaxOXKIEHUS pPa3IMYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PELICHUE TPEYTOJIBHUKOBY), IPUMEHATh UX MPU PEIICHUH
reOMETPUYECKUX 3a]1aY.

Bnagers moHsTHsMH TnpeoOpa3oBaHHUs MOJOOHUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono6HbIX uryp. Ilonp3oBaThecsi cBOWCTBAMM MOA0OMS MPOU3BOIBHBIX (QUTYpP, YMETh
BBIUMCIIATh JJIMHBI M HaXOAUTh YIibl y NOAO0OHBIX (uryp. IlpuMeHsTh cBOiiCTBa
nosooust B MPaKTHUECKUX 3aJadax. YMETh MNPHUBOJUTH IPHUMEPHl  MOAOOHBIX
Guryp B OKpy>KaroiieM MHpE.

[Tonp30BaThCA TEOPEMAMH O MPOU3BEIECHUU OTPE3KOB XOpPH, O MPOU3BEICHHUU
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OTPE3KOB CEKYIINX, O KBaIpaTe KacaTeIbHOM.
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[Tonb30BaThbCA BEKTOpaMH, MOHUMATh WX T€OMETPUUECKUM U (PU3HUECKUN CMBICT,
OPUMEHATh HMX B PELICHUM TE€OMETpUYECKUX U (u3nueckux 3anad. llpumeHsaTs
CKJISIPHOE NPOU3BEICHUE BEKTOPOB ISl HAXO0XKACHUS JJIMH U YTJIOB.

ITonp30BaThCd METOAOM KOOPAMHAT HA IUIOCKOCTH, IMPUMEHATH €r0 B PEIICHUH
r€OMETPUYECKHUX U MPAKTUYECKUX 3aa4.

Braners moHATHAMYU IPaBUIIBHOIO MHOTOYT'OJIBHUKA, JUIMHBI OKPYXHOCTH, JUIMHBI
IOYTU OKPYKHOCTH M PaJUaHHOW MEPBI yIila, YMETh BBIYMCIIATH IUIOLIAAb KPyra U €ro
yacTed. [I[puMeHATh MoydeHHbIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

Haxomute ocu (Wiu ULEHTPbI) CUMMETpUU QUTYpP, NPUMEHATH JIBUKCHHS
IJIOCKOCTHU B MPOCTEUIIINX CIydasiX.

IIprMeHATh MOJTyYEHHBIE 3HAHMS HA IPAKTUKE — CTPOUTH MAaTEMAaTHYECKHE
MOJENU Uil 3a1ad  pPEAIbHOW  XW3HU W IPOBOAUTH  COOTBETCTBYIOIIHE
BBIYHMCIICHHUS] C TPUMEHEHUEM TOA00US U TPUTOHOMETPUUECKUX (YHKLIHN (TTOIB3YSCH,
re He0OXO0AMMO, KAJIbKYJIATOPOM ).



TEMATHYECKOE IINTAHUPOBAHUE
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7 KIIACC
HaumenoBanue Komuuect OcHOBHO OcCHOBHBIE BUJIBI IESITEILHOCTH
paznena (TeMbI) BO e O0yJaroIIIXCS
Kypca 4acoB cozlepKaH
ue
[Ipocrenmmue 1 [Ipocrenimue ®opMyJIHPOBATH OCHOBHBIE ITOHATHS U ONIPEICIICHUS.
reoMeTpu4ecKue PUrypsl 4 reOMETPUYECK Pacno3naBaTh n3ydeHHbIE TEOMETPUUECKUE PUTYPHI,
Y UX CBOWCTBA. 1e 0OBEKTHI. onpeaesiTb UX B3aMMHOE PACIOJIOKEHNE, BINOJIHATD
N3mepenue MHoOroyroiasHu 4epTEXK MO YCIOBUIO 3a]1a4u.
F€OMETPHUYECKUX K, JJOMaHas. IIpoBoauTh IpOCTEiiIINE TOCTPOCHUSI C TOMOIIBIO
BEJIMYNH CwmexHbie U HUPKYJIS U TUHEUKH.
BEPTUKAIbHbBIC N3mepsATH JIMHEITHBIE U YTIIOBBIE BETUYUHBI
YTJIBI. r€OMETPUYECKUX U MPAKTUYECKUX OOBEKTOB.
Pabota Onpenensith «Ha rias» pa3Mepbl peaabHbIX 00BEKTOB,
c NMPOBOAUTH IPyOYI0 OIIEHKY UX Pa3MEpPOB.
IPOCTEUIIINM Pemartsb 3a/1aun Ha BBIYUCIIEHUE JIJIUH OTPE3KOB U BEJIMUUH
U YEPTEKAMH. YTJIOB.
N3mepenue Pemarts 3a1aun Ha B3aMHOE
JUHEUHBIX U PacCIOJI0KEHUE TeOMETPUYECKUX puryp.
YTJIOBBIX BEJIMYMH, IIpoBoauTh KiaccudUKauio yrios,
BBIYUCJICHUE BbIYMCJIATH JJUHEHHBIC U YTJIOBBIC BETUYUHBI,
OTPE3KOB U YIJIOB NMPOBOAUTH HEOOXOUMBIE T0KA3aTEIbHBIC
paccyKIeHusl.
3HAKOMUTBHCS ¢ HCTOPHEN PA3BUTHS T€OMETPUN
TpeyronbHuku 2 [Tonsarue o Pacno3naBaTthb napsl paBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
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PaBHBIX yeprexkax (C yKazaHueM MPU3HAKOB).
TPEYroJIbHUKaX
u
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NIEPBUYHBIE
MpECTaBIICH

us

0 paBHBIX
¢urypax. Tpu
IpU3HaKa
paBEHCTBA
TPEYTOJIbHUKOB.
[Ipn3naku
paBEHCTBA
IPSMOYTOJIbHBIX
TPEYTOJIBLHUKOB.
CBolicTBO
MeIMaHbl
IPSIMOYTOJILHOTO
TPEYTOJIbHUKA,
MIPOBEAEHHOM

K TUIIOTEHY3E.
PaBHOoOeApeHHBIC
u
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haky u
CBOWCTBA
paBHOOEIPEHHOTO
TPEYroJIbHUKA.
Hepasencr

BoiBoAUTH ciie/CTBUS (PaBEHCTB COOTBETCTBYIOIIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
@opMyIHPOBATH OIPEICIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, IPSIMOYTOJIbHOTO, PABHOOEAPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJILHUKOB; OMCCEKTPUCHI, BBICOTHI,
MeMaHbl TPEYTOJIbHUKA; CEPETMHHOTO MEPIICHIUKYJIsIpa
OTpe3Ka; NEPUMETPA TPEYTOJIbHUKA.

@opMyJTUPOBATH CBOMCTBA U MPU3HAKU PaBHOOEIPEHHOTO
TPEYTOJIbHHUKA.

CTpouTtsb 4epTeKy, pelaTh 3242491 C TIOMOIIbIO
Hax0JICHUSI PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHATH TPU3HAKHU PABEHCTBA

MPSIMOYTOJIBHBIX TPEYTOJIbBHUKOB B 3aj1a4ax.
Hcnoan3oBath (ppOBHIE PECYPCHI AJsl HCCIeI0BAHUS
CBOMCTB M3y4aeMbIX PuUryp.

3HAKOMUTBCS ¢ HCTOPHEN PA3BUTHS T€OMETPUU
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Ba B
TEOMETPHHU.
[IpstMOyTOJIBHBIN
TPEYTOJIbHUK C
yriioM B 300
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[TapannenbHbIE IPSMBIE,
CyMMa yTJIOB
TPEYroJIbHUKA

|

[TapannensHbie
psIMBIE, UX
ceorictBa. Hakpect
Jexalue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE
yTJIBL,
00pa3oBaHHbBIC
IIpU IIEpECEUEHUN
napaJyIeIbHBIX
MPSIMBIX CEKYIIEH).
[Ipn3Hak
napaJyIeNbHOCTH
OpsIMBIX Yepe3
PaBEHCTBO
pacCTOSIHUN OT
TOYEK OJHOU
IIPSIMOU 10 BTOPOW
IPSIMOM.

CymMa yriioB
TPEYTOJIbHUK

a. Buemnue

YTJIBI

TPEYTOJIbHUK

a

®opMyJIHPOBATH NOHATHE NTAPATUICIIBHBIX IPSIMBIX,
HAXOJUTh IIPAKTUYECKUE IPUMEPHI.

M3yuarth cBOICTBA YIJIOB, 00pa30BaHHBIX MPU NEPECCUCHUN
IapajuleNIbHBIX MPsAMBIX ceKyen. [IpoBoauTn
A0KA3aTeJIbCTBA MMAPAIIEIBHOCTH ABYX MPSAMBIX C
MIOMOMUIBIO YIJIOB, 0OPAa30BaHHBIX MIPH MEPECEUECHUH ITUX
IIPSAMBIX TPETHEN IPSAMOM.

BeIyuCasiTbL CyMMY YTIIOB TPEYTOJIBHUKA U
MHOI'OYT'OJIbHUKA.

HaxoanTh yncioBbie 1 OYKBEHHbIE 3HAYEHUS YTIIOB
B F€OMETPUYECKUX 3a7a4ax C UCIOJIb30BaHUEM
TEOPEM O CyMME YIJIOB TPEYTOJIbHUKA U
MHOI'OYT'OJIbHUKA.

3HAKOMUTBHCS ¢ HCTOPHMEH PAa3BUTHS T€OMETPUN
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OKpyX HOCTb U
KpYT.
I'eomeTpuueckue
ITOCTPOCHUS

|

OKpyXHOCTb, XOpJ1a
U TUAMETP UX
CBOIMCTBA.
KacarennHas

K OKPYXHOCTH.
OKpy>XHOCTb,
BITCAaHHAas B

yTOIL.

DopMyJIUPOBATH ONPeeJTeHUs . OKPY>KHOCTH, XOPJIbI,
JIMaMETpa U KacaTelIbHOU K OKpyKHOCTH. U3y4aTh nx
CBOWCTBA, MPU3HAKHU, CTPOUTH YEPTEKHU.
HccaenoBarb, B TOM YHCIIE UCIOJIB3YH HUPPOBBIE
pecypchl: OKPY>KHOCTb, BIUCAHHYIO B YTOJI; LIEHTP
OKPYKHOCTH, BIIUCAHHOM B YTOJI; PABEHCTBO OTPE3KOB
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ITonsatue o KacaTeIbHbBIX.
I'MT, HUcnoan3oBatsh Metoa I MT i nokasarenbcTBa
MIPUMEHEHHE TEOPEM O MEPECCUCHUN OMCCEKTPUC YIIIOB TPEYTOJbHHUKA
B 3aJla4ax. Y CEPEAVMHHBIX NIEPIIEHIUKYIIAPOB K CTOPOHAM
buccekrpuca TpEYroJibHUKa ¢ moMoibo [ MT.
u OgJageBaTh NOHATUSIMU BIOMCAHHOW M OITMCAHHOM
CEepEIMHHBIN OKPYKHOCTEUN TPEYTrOJbHUKA, HAXOAUTh LICHTPbI
MIEPIEHINKYT ATUX OKPYKHOCTEM.
Sp PemiaTh OCHOBHBIE 32/1a4M HA IOCTPOCHHUE: YIJIa,
KakK PaBHOTO JAHHOMY; CEPEAMHHOTO NEPIICHANKYIISAPA
F€OMETPUYECKUE JTAHHOT'O OTPE3KA; MPAMOU, MPOXOISIIEN YepE3 JTaHHYIO
MECTA TOYEK. TOYKY U MEPHEHIUKYISIPHON JaHHOU IPSMOW;
OKpy>KHOCTb, OMCCEKTPHCHI JAaHHOTO YTIJIa; TPEYTOJIbHUKOB
OIHCaHHas 10 Pa3JIMYHBIM JJIEMEHTAM.
OKOJIO 3HAKOMUTBHCS C MCTOPHUEH PA3BUTHS T€OMETPUU
TPEYTrOJIbHUKA.
OKpyXHOCT
b,
BIIMCaHHAs
B
TPEYTrOJIbHUK
[Ipocreimmue
3aJ1a4n
Ha MOCTPOCHUE
[ToBTOpEHUE, 4 [ToBTOpEHUE N Pemiathb 3aga4mn Ha NOBTOPEHUE, WILTFOCTPUPYIOIIIHE
0000111eH1Ee 3HAHU I 00001meHue CBSI3U MEX/y Pa3JIMYHbIMU YACTAMHU Kypca
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OCHOBHBIX MMOHATUN
¥ METOJIOB Kypca 7
KJjlacca

OBIIEE KOJIMYECTBO
YACOBIIO
I[TPOI'PAMME




®denepanbHas pabouas nporpamma | Maremaruka. 5-9 kimaccel (0a30BbIi

8 KVIACC
HaumenoBanue Komnuect OcHOBHO OcCHOBHBIE BHJIBI I€ATEIbHOCTH
pazjeina (TeMbl) BO e OOyJaroIIIXCS
Kypca 4acoB COZIEp/KaH
ue

YeTpIpEXYyTOIBHUKN 12 [Tapannenorpamm, MN300paxkaTh 1 HAXOAUTH HA YEPTEXKAX
€ro NpU3HaKku 1 YETBIPEXYTOJIbHUKU PA3HBIX BUIOB U UX JJIEMEHTHI.
cBoKcTBa. YacTHble D®opMyJIHPOBATH OIPeIeICHUA: TapaJLIeIorpaMma,
Clly4yau MpsIMOYTOJIbHUKA, poM0Oa, KBajipaTa, Tpamneluu,
IapajuIeIOTPaMMOB PaBHOOOKOM Tpanenuu, NpsIMOYTOJIbHOMN TpanenuH.
(IpAMOYTONBHUK, Jloka3bIBaTh M HCIOJIB30BATH NP PeleHUHU 32124
pomO, KBajpar), ux IIPU3HAKY U CBOMCTBA: ITapaJuIesIorpaMma,
IIPU3HAKU U NpsIMOYTOJIbHUKA, poM0Oa, KBaJpaTa, Tpaneuuu,
CBOWCTBA. PaBHOOOKOI Tpamneruu, MpsiMOyTroOJbLHOM TPareiuH.
Tpanemnusi. IIpumensaTs MeETO/ YIABOECHHUS MEIMAHBI
PaBHOOOKas 1 TpeyroyibHuka. Mcnosb3oBaTrh 1U(GPOBBIE peCypcChbl
MPSMOYTOJIbH JUTSL ICCIIEIOBAHUSI CBOMCTB M3y4YaeMbIX (puryp.
asl TpareunH. 3HAKOMUTBCS ¢ HCTOPHMEH PAa3BUTHS T€OMETPUN
Meron
YABOEHUS
MEJINAHBI.
ILenTpanpx
ast
CUMMETPHUS

Teopema Daneca u 15 Teopema daneca IIpoBoaAUTH NOCTPOEHMS C TIOMOIIBIO IUPKYJIIA U

TEopeMa 0 U Teopema JIMHEWKH C UCII0JIb30BaHKUE TeopeMbl Dajeca u TEOpEMBbI
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MIPONOPLIMOHAIBHBIX
OTpe3Kax, NoJO0HBIE
TPEYTOJIbHUKN

0
MIPOTTOPIIMOHATBHBIX
OTpe3Kax.

Cpenusis

JUHUS

TPEYTOJIBHUK

a.

O NPONOPLUMOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
IIPONIOPLIMOHAIBHBIA OTPE30K.

IIpoBoauTh 10Ka3aTEIBCTBO TOTO, YTO MEIHAHBI
TPEYTOJIbHUKA NIEPECEKAIOTCS B OJJTHOM TOYKE, U
HAXOJAUTh
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Tpaneuus, eé
CpEIHsS JTUHUSL.
[IponopuroHAIBH
bIE OTPE3KHU.
[lenTp macc

B TPEYTOJIbHUKE.
[TonoGHbIE
TPEYTrOJIbHUKHU.
Tpu npusHaka
noaoous
TPEYrOJIbHUKOB.
IIpumeHnen

ue

nmoxoous

MIPU PELICHUU

CBSI3b C LICHTPOM MacC, HaXOAUTh OTHOILIICHUE, B
KOTOPOM MEANAHBI IEIATCS TOUKOU UX NIEPECECUEHUS.
Haxoauthb nogo6HbIE TPEYTOJIBHUKHI Ha TOTOBBIX
4epTekax ¢ yKa3aHMEM COOTBETCTBYIOLIUX IPU3HAKOB
MOJI00uS.

Pemarsb 3a5aun Ha 0JOOHBIE TPEYTOJIBHUKY C
IIOMOILIBIO CAMOCTOSATENIBHOTO IIOCTPOECHHUSI YEPTEKEN U
HaXO0KJEHUS OJI00HBIX TPEYTOJIbHUKOB.

IIpoBoauTh 10Ka3aTEILCTBA C UCIIOJIB30BAHUEM
MIPU3HAKOB MO00MS.

Jloka3pIBaTh TpU NpU3HAKA OO0

TpeyroJabHUKOB. [IpUMEHATh OITy4YEHHbIE 3HAHUS
MIPU PELIEHUU T€OMETPUUECKUX U TPAKTUUECKUX
3a1ad4.

3HAKOMUTBCS ¢ HCTOPHMEH PAa3BUTHS T€OMETPUN

MPAKTUYECKUX
3a1a4
IInmomans. Haxoxnenue 1 CBoiicTBa OBJageBaTh NEPBUYHBLIMHU MPeACTABIEHUSIMHU 00
IO AICH 4 TJIOIAJEH oO1eit Teopuu oA (Mepsi), GopMyJaupoBaTh
TPEYTOJIbHUKOB U r€OMETPUUECKUX CBOMCTBA IJIONIA/H, BBISICHATh UX HATJISHBINA CMBICII.
MHOTOYTOJBHBIX (PUTYD. duryp. BoiBoauTh (OpMYyJIBI TIJIOMIAIN
[Tnomaau mogo0HBIX DopMyJIbI napasuiesiorpamma, TpeyroiabHUKa, TPANEIUU U3
¢buryp TUISt (bOpMYJIBI IIJIOMIAN TPSIMOYTOJIBHUKA
TJTIOIIA N (xBagpara).
TPEYTOJIbHUKA, BoiBoaUTH (OpMYIIBI TIJIOMIATN BEITYKIOTO
napauieorpaMm YETHIPEXYTOJbHUKA YEPE3 TUArOHAIN U YTOJI MEXKIY

a, TpareIuH.

Humu. Haxoautsb momanan Guryp, n3o0pak€HHBIX Ha
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Breruncienue KJIeTyaToi Oymare, HCIOJIb30BaTh pazOueHue GUrypol Ha
ionaaen JaCTH M IOCTpaWBaHUE.
CJIOKHBIX (UTYP.
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[Tnomaau puryp
Ha KJICTYaTOM
oymare. [Imomaan
MOA0OHBIX (UTYP.
3amaun

c

MPAKTUYECKUM
coAepKaHUEM.
Pemenue 3agau

C IOMOIIBLIO
METoJ1a
BCIIOMOTaTeJIbHOM
TUIOIIA TN

Pa3ouparth npuMepbl HCTIOIB30BaHMS BCTIOMOTaTeIbHON
TJIOMIA M JIJISl PEIICHUSI TEOMETPUUSCKHX 3a/1a4.
HaxoauTts 1miomaau mogo0HbIX GUryp.

BbIucjasaTh mI0maan pa3InyHbIX MHOTOYTOIBHBIX
¢buryp. Pemarsp 3aga4u Ha MIIOMIAAb C TPAKTHICCKUM
coJiepKaHUEM

Teopema [Tucdaropa u
Havasa
TPUTOHOMETPHH

|

Teopema Iudaropa,
U €€ IPUMEHEHUE.
Onpenenenue
TPUTOHOMETPUICCK
ux QyHKIUH
OCTpOTo yria
MPSAMOYTOJIBHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPUICCK
1€ COOTHOIICHHMSI

B

PSIMOYTOJIEHOM
TPEYTOJIbHHKE.
OcHoBHOE
TPUTOHOMETPUIECK

Joka3biBaTh TeopeMy [Iudaropa, ncmosib3oBarb
€€ B IPAKTUYECKUX BBIYUCICHUSX.
D®opMyIHPOBATH OINPEACIICHUS
TPUTOHOMETPUUECKUX (PYHKIIHI OCTPOTO yria,
NPOBEPATH UX KOPPEKTHOCTb.

BbIBOAUTH TPUTOHOMETPUYECKUE

COOTHOIIEHHMSI B IPSIMOYTOJILHOM

TPEYTOJIbHUKE.

HccaenoBaTh COOTHOIICHUS MKy CTOPOHAMH B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C yIuIaMu B 45° u 45°;
30°

n 60°.

HUcnoab3oBaTh GopMysbl IPUBEIECHUS U OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIAECTBO ISl HAXOKIACHUS
COOTHOILIEHUI MEKly TPUTOHOMETPUYECKUMHU
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0€ TOXKJIECTBO GYHKUMUSIMH Pa3JIMYHBIX OCTPBIX YTJIOB.
IIpuMeHATH MOTyYEHHBIE 3HAHUS U YMEHHUS IPU
pELIEHNU MPAKTUYECKUX 3aa4.

3HAKOMUTBCS ¢ HCTOPHEN PA3BUTHS T€OMETPUN
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VYTI1bI B OKpYKHOCTH.

Bnoucannsie u
OIMMCaHHbIE
YETBIPEXYTOJIbHUKH.
KacarennHbie

K OKPY>KHOCTH.
Kacanne
OKPYKHOCTEHN

|

Bnucannsie n
LIEHTPaJIbHbIC
YIJIBI, YTOJI
MEXKITY
KacaTeJabHOU U
XOPHOM.

Yribl

MEXKITY

XOopAaMH U
CEeKyIIMMH.
Bnoucannsie n
OIMCAHHBIC
YETBIPEX YT OJIbHUK
Y, UX IPU3HAKHA U
CBOMCTBA.
IIpumenenue
9TUX CBOMCTB
MPU PEIICHUU
TEOMETPUYECK
HX 3ajad4.
BzaumHoe
PACIIOJIOKEHUE
JIBYX OKPY’KHOCTEM,
oOr1ne
KacaTeJIbHbIC.

Kacaunue
OKPY>KHOCT

D®opMyJTHPOBATH OCHOBHBIE ONPEEICHNUS, CBSI3aHHBIE
C YIUIaMH B Kpyre (BIMCAaHHBIN YroJl, IEHTPAIbHbIN
yrou). HaxoauTs BMcaHHbIE yTiIbl, ONIUPAIOLIUECS HA
OJIHY AYTY, BBIYMCJIATH YIJIbI C IOMOLIBIO TEOPEMBI O
BIIMCAHHBIX YIJIAX, TEOPEMBI O BIINCAHHOM
YEeTBIPEXYTOJIBHUKE, TEOPEMBI O LICHTPAJIBLHOM YTIIE.
HccnenoBath, B TOM YUCIIE C TOMOUIBIO IIU(PPOBBIX
pecypcoB, BIMCAHHbBIC U OIIMCAHHBIE YETBIPEXYTOJIbHUKH,
BbIBOJAUTDH UX CBOMCTBA U IPU3HAKHU.

Hcnouab30BaTh 3TH CBOMCTBA U IPU3HAKU IIPU
peneHny 3aaa4d
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IToBTOpEHUE, 4 [ToBTOpEHUME Pemiath 3aga4mn Ha MOBTOPEHUE, WILTFOCTPUPYIOIIIHE
00001IeHrEe 3HAaHUN OCHOBHBIX IOHSTHN CBSI3U MEX/]1y Pa3JIMYHBIMU YaCTSIMH Kypca
1 METOJ0B KypCOB 7
1 8 KJIaCCOB,
0000111eHNE 3HAHUI
OBIIEE KOJIMYECTBO 68
YACOB I1O

I[TPOI PAMME




®denepanbHas pabouas nporpamma | Maremaruka. 5-9 kimaccel (0a30BbIi

9 KVIACC
HaumenoBanue Kommuect OcHOBHO OcHOBHBIE BUJIBI JESTEIIBHOCTH
pazjeina (TeMbl) BO e 00yYaroIMXCcs
Kypca 4acoB coJiepxKaH
ue

Tpuronomerpus. 1 Onpenenenue D®opMyJIHPOBATDH OIpe/IeICHUA

Teopembl KOCUHYCOB H 6 TPUTOHOMETPHUECK TPUTOHOMETPUUECKUX (PYHKIHH TYTBIX U IPSIMBIX

CHUHYCOB. ux (YHKIUH yTI0B YTJIOB.

Pelenue TpeyrojibHUKOB ot 0J o 18001, BbIBOAUTH TEOPEMY KOCUHYCOB U TEOPEMY
dopmysl CHUHYCOB (C paJiyCOM OIUCAaHHOW OKPYKHOCTH).
[IPUBEJICHUS. BeiBoauTh popMy.ibl AJ151 BBIYMCICHUSA TUI0LIAeH
Teopema C UCII0JIb30BAHUEM TeopeM TPUroHoMeTpuu (hopmymna
KOCHUHYCOB, TUTONIA/IA TPEYTOJIbHUKA Yepe3 IBE CTOPOHBI M YTOJI MEXKIY
TeopeMa CUHYCOB. HUMHU, (popMyJa MIIOMAAN YeThIPEXYTONIbHHUKA YEPEe3 ero
Pemenne JUArOHAJIN U yTOJl MEXTy HUMH).
TPEYTrOJIHHUKOB. Pematb TpeyroyibHUKH.
[IpakTueckoe Pemarh npakTrueckue 3a1a4n, CBOIAIINECS
pPUMEHEHNE K HaX0KJIEHUIO PA3IMYHBIX 3JIEMEHTOB TPEYTrOJIbHUKA
JIOKa3aHHBIX
TEeopeM

[IpeoOpazoBanue 1 [Tonsarue OcBauBaTh NOHATHE TIPEOOPA30OBAHUS TTOI00MS.

nonobus. Metpuieckue 0 0 HccnenoBaTth OTHOIICHHUE JTMHEWHBIX 2JIEMEHTOB (DUTYp

COOTHOILICHHUS peoOpa3oBaHUH pH MpeoOpa3oBaHUU TTOTO0USI.

B OKPYXKHOCTH noaoousi. Haxoaurth npumeps! mogo0us B
CoOTBETCTBEHHBIE OKpPY’KaIOLIEN 1EUCTBUTEIBHOCTH.
AJIIEMEHTHI BbIBOAUTH METPUUECKUE COOTHOILICHUS MEXKTY

1noI00HBIX GUryp.

OTPC3KaMU XOpAa, CCKYIINX U KaCATCIIbHBIX C
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Teopema

0
MIPOU3BEICHUU
OTPE3KOB
XOp/, Teopema

MCII0JIb30BAaHUEM BIIMCAHHBIX YTJIOB U MOJIOOHBIX
TPEYTOJIbHUKOB.

Pemarts reomeTpuieckue 3aJa4u U 3aJ1a4d U3 peaibHOU
YKU3HH C UCTIOJIb30BAaHUEM TIOJIOOHBIX TPEYTOJIHLHUKOB
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O MPOMU3BEICHUN
OTPE3KOB
CEKYIIUX,
Teopema o
KBaJpare
KacaTeJIbHOM.
[Ipumenen

ue B

pelIeHUn
r€OMETPUUECK
UX 33/1a4

Bekrtopsr

[HEN

Onpenenenue
BEKTOPOB,
CIIOKEHUE U
BBEIYHTAHHE
BEKTOPOB,
YMHOKCHHE

BCKTOpPa Ha YHCJIO.

dusnyecKkum u
F€OMETPUUECKUH
CMBICJI BEKTOPOB.
Paznoxxenue
BEKTOpa IO JBYM
HEKOJUTMHEAPHBIM
BEKTOpaM.
Koopaunar

bl BEKTODA.

Hcnonb30BaTh BEKTOPHI KaK HAIIPABICHHBIE
OTPE3KHU, UCCJIEA0BATH T€OMETPUUECKUN
(mepemenienue) U GU3NIECKUM (CUJ1a) CMBICIIBI
BEKTOPOB.

3HaTh onpeaeJeHNsi CYMMbI U pa3HOCTH BEKTOPOB,
YMHOKEHHUS BEKTOpa HA YUCIIO, UCCJIE0BATH
Tr€OMETPUYECKUN U (PU3NIECKUN CMBICITBI ATHX
onepaunii. Pemiarb reoMeTpuyeCcKue 3a1a4u ¢
HCMOJIb30BaHUEM BEKTOPOB.

PackiaabiBaTh BEKTOP MO JIBYM HEKOJUIMHEAPHBIM
BEKTOpAM.

Hcnonb30BaTh CKaISIpHOE TPOU3BEICHUE BEKTOPOB,
BbIBOJAMTH €r0 OCHOBHBIEC CBOMCTBA.

Bopruncasitb CyMMy, pa3HOCTb U CKAIIIPHOE
MIPOU3BEAECHUE BEKTOPOB B KOOpIUHATAX.
IIpyuMeHATH CKAISIPHOE TPOU3BEACHUE ISl HAXOKIACHUS




®denepanbHas pabouas nporpamma | Maremaruka. 59 kiaccer (0a30BbIit

CkansipHoe
MIPOU3BE/ICH
ue
BEKTOPOB,
ero

JJIMH 1 YI'JIOB
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MIPUMEHCHUE
JUTST
HaX0KICHUS
JUTAH U YTJIOB.
Pemntenue 3amau

C IIOMOUIBIO
BEKTOPOB.
IIpumenenue
BEKTOPOB JIJIA
peleHus 3a1a4
buzuku

JlekapTOBBI JlexapToBbI OcBauBaTh NOHATHE NIPIMOYTOJIBHOU

KOOPAMHATHI HA KOOPIMHATBI CUCTEMBI KOOPAUHAT, AEKAPTOBBIX KOOPIUHAT

IJIOCKOCTH TOYEK Ha TOYKH.
IIJIOCKOCTHU. BbIBOAUTE ypaBHEHHE NIPSIMOM U OKPYKHOCTH.
YpaBHEeHHE BoiaesssiTh NONHBIN KBAIpaT JJIs1 HAXOXKICHUS LICHTpa U
IIPSAMOM. pagnyca OKpy>KHOCTH I10 €€ ypaBHEHUIO.
YpaBHeHUE Pemiath 3aqa4m Ha HAXO0XKACHUE TOUEK MTEPECEUCHUS
OKPY’KHOCTH. IIPSAMBIX U OKPYKHOCTEN C TOMOILBIO METOJ1a KOOPAXHAT.
Koopnunater Hcnoan3oBaTh CBOMCTBA YIIIOBOro KO3 duiueHrta
TOYEK IIPSIMOU NIPY PELIECHUN 3aa4, U1 OIPENEIICHUS
IepeceueHust PAaCIOJIOKEHUS IPSIMOM.
OKPY’KHOCTH H IIpyMeHATH KOOPAVHATHI ITPU PEIIEHUU TEOMETPUUECKHUX
IIPSAMOM. Y IIPAKTUYECKUX 3a/a4, U1l TOCTPOCHMSI MaTEMaTHYECKUX

Meron koopauHAT
MIpY PELICHUU
r€OMETPUYECKHUX

MOJIesIel peasIbHBIX 3a/1a4 («METOJ] KOOPIUHATY).
IMonb30BaThest I TIOCTPOCHUS U
UCCJICIOBAaHMUM TU(PPOBBIMU PECYypPCaAMH.
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3aj11ad4,
MPaKTHYECKUX
3aJ1a4

3HAKOMUTBCS € HCTOPHEN Pa3BUTHS T€OMETPUU
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IIpaBuibHBIE [IpaBuibHBIE D®opMyJIHPOBATH ONIPEACICHUE TTPABUIIBHBIX
MHOTOYTOJIbHUKH. MHOTOYTOJIbHUK MHOTOYTOJIbHUKOB, HAXOAUTh UX JJIEMECHTBHI.
JInHA OKPYXKHOCTHU . Unero = . IHonb30BaTbCsl MOHATUEM JJIMHBI OKPYKHOCTH,
Y IJIOIIA/Ib KpYTa. JnvuHa BBEJIEHHBIM C IOMOUIBIO MPABWIBHBIX MHOTOYTOJIbHUKOB,
Beruucnenue miuomanen OKPYKHOCTH, OnpexeasATh YKCIO *, JIMHY IYTU U PAJIUAHHYIO MEPY
JIyTH yTJIa.
OKPY’KHOCTH. IIpoBoauTh mepexoa OT paguaHHON MEpbI
Pagnannas yTiia K TpalyCHOM ¥ HA000pOT.
Mepa yria. OmnpeneasiTh II0MAAL KpyTa.
IT;momans kpyra, BoiBoauTh (hopmyibl (B rpagyCHOM U pauaHHON Mepe)
CEKTOpa, JUISL UIMH YT, TUIOLIA/IEN CEKTOPOB U CETMEHTOB.
cerMeHTa BoruucasaTs mwionaan Guryp, BKIFOYAOIIX
AJIEMEHTHI OKPY)KHOCTH (Kpyra).
HaxoauTh 1tomaam B 3aJ1a4ax peajbHON KU3HU
JIBUKEHHUS TIIOCKOCTH [TonsiTue o Pa30upars nnpuMepsl, WITIOCTPUPYIOILINE
JIBUKECHUU TIOHSITUS IBUKCHUSL.
IIJIOCKOCTH. DopMyJIUPOBATH ONPEICIICHUS TaPALIEIIBHOTO MIEPEHOCA,
[TapannenbHbIi MOBOPOTA U OCEBOM CUMMETpHUH. BBIBOAUTH NX CBOMCTBA,
IIEPEHOC, HAXOAUThb HEMTOJABHKHBIE TOUKH.
IIOBOPOT HaxoauTh LHEHTPBI U OCU CUMMETPUN IPOCTEUIINX
IIpumenenue ¢uryp. IIpumMeHATH NapajIeIbHBINA IEPEHOC U

NP pEeUIeHUH 3aa4

CUMMETPHIO TIPH PEIICHUN T€OMETPUUYECKUX 3314
(pa3bupath mpuMepsbl).

Hcnoab30BaTh Tsl TOCTPOCHUS U MCCIICAOBAHUN
1u(pPOBBIE peCcypChl

[ToBTOpEHUE,
00001Ienue,

IloBTOpEHNE
OCHOBHBIX TTOHATHHI

OnepupoBaTh NOHATUAMU: PUTYpa, TOUKA, IPAMAas,
yroJi, MHOTOYTOJIbHUK, PAaBHOOEIPEHHBIHN U
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cucTeMaTHU3allusl
3HAHUU

PaBHOCTOPOHHUM
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METOJ0B KypCOB
7-9 xJaccos,
o0o011eHue u
CUCTEMAaTU3ALUS
3HAHUU.
IIpocrerimmue
r€OMETPUYECKHUE
burypsl u ux
CBOWCTBA.
N3mepenue
r€OMETPUYECKHUX
BEJIMYMH.
TpeyroyibHUKMU.
[TapaiutenbHbie U
MEPIIEHAUKYJISIPH
bIE TIPSIMBIE.
OKpY>XHOCTb U
KpYT.
I'eomeTpuueckue
MOCTPOEHUS. Y TJIbI
B OKPY>KHOCTH.
Brniucanuelie
OTNMCAHHBIE
OKPYXHOCTH
MHOTOYTOJIbHUKO
B. [Ipsimas u
OKPY>KHOCTb.

TPEYTOJIbHUKHU, TPIMOYTOJIbHBINA TPEYTOIbHUK, MENAHA,
OucceKkTpuca 1 BbICOTa TPEYTOJIbHUKA, TTApajlIeIOrPaMM,
pOMO, IPSIMOYTOJILHUK, KBAJPAT, TPAMCIIHS; OKPYKHOCTH,
KacartelibHasl; paBeHCTBO U Moaooue ¢puryp,
TPEYTOJIBHUKOB; MTApaIEIbBHOCTh U MIEPIIEHIUKYJIAPHOCTD
MPSMBIX, YTOJI M€Ky IPSIMBIMU, CHMMETPHS
OTHOCHUTEJNIBHO TOYKH U MPSAMOW; JJIMHA, PACCTOSIHUE,
BEJIMYMHA YTIJIa, TUIONIa/lb, IEPUMETP.

Hcnmoab3oBaTh (pOPMYJIbI: IEPUMETPA U TJIOIIAAN
MHOT'OYT'OJIbHUKOB, JITTMHBI OKPY>KHOCTH U TLIOIIAAH
KpyTra, 00bE€Ma IpsIMOYTOJIbHOTO NapalJIeNIeHIIe 1a.
OnepupoBaTth NOHATUSIMH: TIPSIMOYTOJIbHAS

CUCTEMa KOOPJUHAT, BEKTOP; MCIOJIb30BATh 3TH
MOHATHUS 1151 IPEJICTABIICHUS TaHHBIX U PEIICHUS

3a/iay, B TOM YHCIIE U3 JPYTUX YUYEOHBIX MPEIMETOB.
Pemarts 3a1aumn Ha TOBTOPEHUE OCHOBHBIX MOHATHH,
WJUTIOCTPALIAIO CBA3EH MEKY pPa3IMYHbIMU YaCTSIMU Kypca.
BriOupaTh MeToA 1Ji pelieHus 3aa4u.

Pemarts 3agaum 13 NOBCETHEBHOM XKU3HU
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YeTbIpEXyToIbHUK
u. Bnimcanneie




®denepanbHas pabouas nporpamma | Maremaruka. 59 kiaccer (0a30BbIit

U OIIMCAaHHBIC

YCTBIPCXYI'OJIbHUKHA

. Teopema
[Tudaropa u
Hayasia

TPUTOHOMCTPHH.

Pemienue
o0mux
TPEYTOJIBLHUKOB.
IIpaBuibHbIE
MHOTOYTOJIbHUK
H.
[IpeobpazoBanu
S TUIOCKOCTH.
JBrxeHus.
IToxoOue.
Cummerpus.
[I;momans.
Brruucnenue
IJIOIIAEH.

[ Inomann

MOI00OHBIX (UTYP.

JlexapToBbI
KOOPAUHATBI
Ha
MIJIOCKOCTH.
BekTopsl
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Ha IINIOCKOCTH

OBIIEE KOJIMYECTBO
YACOBIIO
[TPOI'PAMME
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OEJNEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B /-9 KIIACCAX

HOACHUTEJIBHAA 3AIIUCKA

B coBpeMeHHOM 1MGPOBOM MHpE BEPOSTHOCTh UM CTATUCTHKA MPHOOPETAIOT BCE
OOJIBIITYI0 3HAYUMOCTh, KaK C TOYKH 3PEHHS] MPAKTUYECKUX MPWIOKEHUH, TaK U HX
poiii B 00pa3oBaHUHU, HEOOXOAMMOM KaXKIOMYy 4elloBeKy. Bospactaer uyucio
npodeccuii, MpU OBIAJEHUN KOTOPHIMH TpeOyeTcs Xopoiias 0a3oBas MOArOTOBKAa B
00JIaCTU BEpPOSITHOCTH M CTATUCTUKH, Takas TOJrOTOBKAa Ba)KHA I MPOAOTIKEHUS
o0Opa30BaHMs U JIsl YCIEIIHOM MPOopecCHOHATBHON Kaphephl.

Kaxx1ip1i1 4esnoBek MOCTOSIHHO TPUHUMAET PEIIeHUs Ha OCHOBE UMEIOIIUXCS Y HETO
JaHHBIX. A i1 0OOOCHOBAaHHOTO TPHHATHS PEIICHUS B YCIOBHUSAX HEAOCTATKA WITU
n30bITKa WHGOpPMAIIUM HEOOXOIMMO B TOM UHCIE XOpOouio cHopMHpOBaHHOE
BEPOSTHOCTHOE M CTATUCTUIECKOE MBIIIJICHHE.

NmenHo mo3ToMy OCTpo BCTaida HEOOXOAUMOCTh CPOPMHUPOBATH Y OO0YUAIOITUXCS
(GYHKIMOHATBHYIO T'PAMOTHOCTB, BKJIIOYAIONIYI0 B Ce0S B KaueCcTBE HEOThEMJIEMOU
COCTABJISIIONICH YMEHHE BOCIPUHUMATh M KPUTHYCCKH aHAIM3UPOBATH HH(POPMAIIHIO,
IPE/ICTABIICHHYIO B Pa3IMYHbIX (POpMax, MOHUMATh BEPOSTHOCTHBIM XapakTep MHOTHUX
pEabHBIX TPOIIECCOB M 3aBHUCHUMOCTEH, MPOU3BOJIUTH TMPOCTEUIINE BEPOSITHOCTHBIC
pacu€Thl.

3HaKOMCTBO B Y4€OHOM Kypce€ C OCHOBHBIMH NpPHHIIMIAMH cOOpa, aHamu3a |
MpeICTaBICHUS JaHHBIX W3 pPa3NUyHbIX cdep >ku3HM oOIIecTBa W TroCyJapcTBa
npuoOmiaeT oOydyarwmuxcs K OOIIECTBEHHBIM HHTepecaMm. M3yueHue OCHOB
KOMOMHATOPUKHM pa3BUBACT HABBIKA OpraHU3alMu Tmepedopa © MojacuéTa Yucia
BAapHAHTOB, B TOM YHWCJE B MPUKIAAHBIX 3a7adyax. 3HAKOMCTBO C OCHOBAaMHU TEOpPUHU
rpadoB co3maér maremaruueckuil (QyHmameHT s (POpMUPOBAHHS KOMIIETCHIIHIMA
B oOysacti WHPOPMATUKH M IUPPOBBIX TexHOJOTHH. [IpM M3ydeHWH CTATUCTUKH |
BEPOSATHOCTH OOOTaIIaOTCsl MPEACTABICHUS OOYJaroIIMXCS O COBPEMEHHOW KapTHHE
MHUpa U METOJaX €ro MCCleqoBaHusi, PopMUpyeTcss TOHUMAHUE POJIM CTATUCTUKHU Kak
WMCTOYHUKA COIMAIFHO 3HAYMMOW WHGOPMAIMM W  3aKJIAJBIBAIOTCSI  OCHOBBI
BEPOSITHOCTHOTO MBIIILICHUS.

B COOTBETCTBUU C JaHHBIMH ILEJSIMH B CTPYKType MPOrpaMMbl Y4EeOHOTO Kypca
«BeposTHOCTD M CTATHUCTHKA» OCHOBHOTO O0IIETO 00pa30BaHMsI BHICICHBI CIICIYIONINE
coJiepkaTenbHO-MeToanueckne JuHun: «lIpencTaBieHre MaHHBIX W OMUCATENbHAs
CTaTHCTUKA», «BepoaTHOCTHY, «DMeMeHTh KOMOWHATOpUKN», «BBeneHue B TEOPHIO
rpadoBy.

Copepxanne mmHun «lIpencraBneHne MaHHBIX W OMHCATEIbHAs CTATUCTHKAY
CIIY’KUT OCHOBOMU JjIsi ()OPMHUPOBAHUS HABBIKOB PAOOTHI ¢ MH(POPMAIIUECH: OT YTCHUS U
UHTEpNpeTanuu WHOOpPMAIMU, TNPEACTAaBICHHOW B TaOiWIlaX, Ha aMarpaMMmax H
rpadukax, 10 coopa, MpenCTaBICHHUs U aHaJIN3a JaHHBIX C HCIOJIh30BAaHUEM
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CTaTUCTUYECKUX XapaKTEPUCTUK CpEeIHUX M paccenBaHusa. PaboTas ¢ JaHHBIMU,
oOydaroluecss ydarcs CUUThIBaTb M HUHTEPIPETHPOBATh JaHHBIC, BbIABUIATH,
apryMEHTUPOBaTb M KPUTHUKOBAaTh IPOCTEMININE T'MIOTE3bl, pPa3MbILULATh HAJ
(akTopaMu, BBI3BIBAIONIMMH H3MEHYMBOCTb, W OILEHUBAaTh WX BIHSIHHE Ha
paccMaTpUBaEMbIe BEJIMYHUHBI U IIPOLIECCHI.

NHTYynTHBHOE TIPEICTABICHUE O CIy4alHOM W3MEHUYHMBOCTH, HCCIEIOBAHUE
3aKOHOMEPHOCTEN M TEHJAEHLUHW CTAHOBUTCS MOTHMBHUPYIOIIEW OCHOBOW JUISl U3Y4YECHUS
TEOPHUH BEPOATHOCTEN. boib1oe 3HaUeHNE UMEIOT IPAKTUYECKUE 3a/1aHHsI, B YACTHOCTH
OMBITHI C KIIACCHYECKHUMU BEPOSITHOCTHBIMU MOJICIISIMH.

[ToHsiTHE BEPOATHOCTU BBOJUTCS KaK Mepa IpaBaonoJo0us ciIydaiiHOro COOBITHS.
[Tpu u3zydenun yaeOHOTo Kypca 00ydaronifecsi 3HaKOMATCS ¢ MPOCTEUIITIMHI METOJaMHU
BBIYMCIICHHUSI BEPOATHOCTEH B CIy4YalWHBIX SKCHEPUMEHTaX C PABHOBO3MOXXHBIMH
AJIEMEHTAPHBIMU HCXOJIaMH, BEPOSTHOCTHBIMHM 3aKOHAMH, IO3BOJSIOIIMMH CTABUTH U
pemath 0oJiee CIIOKHbBIE 3a7aul. B yueOHbId Kypc BXOJAT HayajdbHbIE NIPEICTABICHUS
O CIIy4alHBIX BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax yuyeOHOro Kypca OCYLIECTBISIETCS 3HAKOMCTBO OOy4YarolIUXCs
C MHOXECTBaMHU M OCHOBHBIMHU OIE€palMsIMU HaJl MHOYKECTBAMH, PACCMATPUBAIOTCS
OpUMEpPHl TNPUMEHEHUS Ul pELICHUs 3a/1ad, a TaKKe HCIOJIb30BaHUS B JIPYTHX
MaTeMaTUYECKUX Kypcax U yUYEOHBIX peIMeTax.

B 7-9 kmaccax wusyuwaercs y4eOHbI Kypc «BepoATHOCTb M CTAaTUCTHKa», B
KOTOPBIN BXOJAT pasnensl: «lIpencraBiieHne NaHHBIX UM ONUCATENbHAs CTATHCTHKA»,
«BeposTHOCTBY, «D11eMEeHTbl KOMOMHATOPUKNY, «BBeneHue B Teopuio rpadony.

OO1iee 4yMCIO 4YacoB, PEKOMEHJOBAHHBIX I U3Y4YeHUs Y4YeOHOro Kypca
«BeposiTHOCTh M cTaTucTHKay, — 102 vaca: B 7 kiacce — 34 uvaca (1 yac B Hemelro),
B 8 kiacce — 34 vaca (1 gac B Hezeno), B 9 kimacce — 34 yaca (1 yac B Heaeno).

COAEPXAHHUE OBYUYEHUA
7 KIIACC

[IpencraBieHrie JaHHBIX B BUAE TaOJUIl, Auarpamm, rpadukoB. 3anoIHEHUE
Ta0JIUI, YTEHUE W MOCTPOCHUE JuarpamMm (CTOJOMKOBBIX (CTOJOYATHIX) U KPYTOBBIX).
Utenue rpadukoB pealibHBIX mpolieccoB. M3BnedueHue uHboOpMaIlMU U3 JUarpamm H
TaOJINII, UCTIONH30BAHUE U UHTEPIIPETAIIHS JaHHBIX.

OnucarenbHasi CTAaTUCTUKA: CpelHee apupMeTHyeckoe, MeauaHa, pa3zMmax,
HauOoJblllee W HaWMEHbIIee 3HAUYCHHUS Ha0Opa YHCIOBBIX MJaHHBIX. [Ipumepbl
CIIly4YaliHOM U3MEHYUBOCTH.

Crny4aitHbIi SKCIEPUMEHT (OTIBIT) U CiTydaiiHOe coObITHE. BeposaTHOCTh U YacToTa.
Ponp ManoBepoSTHBIX M TPAKTHYECKU JOCTOBEPHBIX COOBITMH B TIPUPOJE U B
obmecTBe. MoHeTa U UrpajibHasi KOCTh B TCOPUH BEPOSITHOCTEH.

I'pad, Bepmna, pedbpo. Ctenenp BepimuHbl. Yuciao pédep u cymmapHas CTEleHb
BepuiuH. [IpenacraBnenue o cBsa3Hoctu rpada. Lenu u nukiel. [lytu B rpadax. O6xon
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rpada (diepoB nyth). [IpeacraBienue o6 opueHTHpoBaHHOM rpade. Permenue 3amau
C MOMOUIBIO IPadoB.

8 KJIACC

[TpencraBieHue JaHHBIX B BUJIE TaOIUIL, AMATPAMM, T'paUKOB.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, MIOJAMHOKECTBO. Onepanuy HaJ MHOKECTBaAMU:
o0beuHEHUE, TepecedyeHue, aononHeHre. CBoWCTBa onepauuid HajJ MHOXKECTBaMHU:
[IEPEMECTUTENIBHOE, COYETATENBHOE, PACTIPEAEIUTENIBHOE, BKIItOUeH . cnonbp3oBanue
rpaduyecKkoro MpeACTaBICHUS MHOXECTB ISl OMHCAHMS PEAbHBIX IPOIECCOB U
SABJICHUU, IIPX PELICHUN 3a4a4.

N3mepenne paccenBaHusl JaHHBIX. Jlucriepcus W CTaHOAPTHOE OTKIOHEHHE
YUCIOBBIX HA0OPOB. /[narpamma paccerBaHUs.

DneMeHTapHble COOBITHS ciydailHOro omnbiTa. CiydaitHeie coObITHs. BeposTHOCTH
coObITUH. OMNBITHI C PaBHOBO3MOXKHBIMHU 3JIEMEHTApHBIMU COOBITUSMU. CilydaliHbIN
BBIOOp. CBsA3b MEXKIY MAJIOBEPOSITHBIMU U MPAKTUYECKH JOCTOBEPHBIMHU COOBITHUSMU
B IIPUPOJIE, OOIIECTBE U HAYyKeE.

Hepeo. CBOMCTBa JI€PEBBEB: €IUHCTBEHHOCTb ITyTH, CYIIECTBOBAHHME BUCIYEH
BEPILMHBI, CBSI3b MEXKJY UYHUCIOM BEpUIMH U yucioM pédep. [lpaBuino ymHOXKEHHS.
Pemenue 3ana4 ¢ nomotipto rpados.

[IpotuBononoxHeie coObiTud. JnarpamMmma Diinepa. OObeAMHEHNE U TIEPECEUCHUE
coObITii. HecoBmecTHble coObITHS. DOpMylia CHOKEHHS BEpPOSITHOCTEH. ¥YclIoBHas
BeposiTHOCTh. [IpaBuno ymuoxkenusi. HesaBucumbie coOwitusi. [IpencraBnenue
JKCIIEpUMEHTa B BHJE JepeBa. PelleHne 3aiady Ha HaX0XKJIEHHE BEpPOSTHOCTEH
C IOMOIIBIO JIepeBa CIy4allHOrO SKCIEPUMEHTA, TUarpamMm Jumepa.

9 KJIACC

[IpeacraBieHre AaHHBIX B BHJE TAOJUIl, AHarpamMM, rpauKoB, WHTEPIPETALIHS
JMaHHBIX. UTeHHe U OCTPOCHHE TaOIUIl, TarpaMm, rpauKoB MO peaJbHbIM JIaHHBIM.

[TepectanoBku u ¢daktopuan. CodeTaHUsT U YUCIO COUYETAHUU. TpPEyroNbHUK
[Tackans. Pemenue 3ay1a4u ¢ MCroap30BaHUEM KOMOMHATOPHUKH.

I'eomeTpuueckass BepossTHOCTh. CilydalHbIH BBIOOpP TOYKM U3  (PUTYPHI
Ha IUIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

Ucneitanne. Yenex m Heyaaua. Cepust ucnbiTaHuid A0 TiepBoro ycnexa. Cepus
ucneiTanuii bepaysum. BeposiTHoCTH cOOBITHI B cepun UCTIbITaHUN bepHyiu.

CnyvailHas BeJIMYMHA W pacOpelesieHHe BepoATHOCTeW. MaremaTuyeckoe
oXujaHue u aucrepcus. [Ipumepsl MaTeMaTHYECKOTO OKHUAAHUS KaK TEOPETUUECKOTO
CpPEIHEro 3HAYCHUsI BEJIUYMHBI. MaTEMAaTUYECKOE OXKUIAHUE U JUCIEPCUS CIy4anHOU
BEJIMYMHBI «YHUCJIO0 YCTIEXOB B CEPUU UCIIBITAHUN bepHym.

[TonsiTue o 3akoHe OONBIINX Yncel. M3aMepeHnue BepoSTHOCTEN ¢ TOMOIIBIO YacTOT.
Ponb u 3HaueHue 3akoHa OOJIBIINX YHUCEIT B PUPOJIE U OOIIECTBE.
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HNPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHBIE pe3ybTaTBl OCBOCHHS NPOTpaMMbl y4eOHOTO Kypca K KOHILY
o0yueHus B 7 KJacce:

Yutate wuH(OpMaIMio, TNPENCTAaBICHHYI0 B TalOnauIax, Ha JaAarpammax,
MPEACTABIATh JaHHBIE B BUIAE TaOJHWI[, CTPOUTHh AWArpaMMbl (CTOJIOMKOBBIC
(cTosOyaThie) M KPYroBhIe) 10 MacCUBaM 3HAYCHUH.

OnuceIBaTh ¥ UHTEPIPETUPOBATH PEATHHBIC YHCIOBBIC JaHHBIC, TPEICTABICHHEIC
B TabNuIax, Ha AUarpaMMax, rpapukax.

Hcnonb30Bath AJis1 OMUCaHUS TAHHBIX CTATUCTUYECKHE XapaKTEPUCTUKU: CpEIHEe
apupMeTnyecKoe, MeIMana, HauOoJIblllee U HAUMEHbIIIEe 3HAYEHUs, pa3Max.

Nmetps mipeAcTaBieHHE O ClIy4yallHOM M3MEHUYMBOCTHM Ha MpUMeEpax IIeH,
Gu3MUEeCKMX BETUYUH, AHTPOIIOMETPUYECKUX JAHHBIX, HMETh MPEJCTABICHUE O
CTaTUCTUYECKON YCTOMUYUBOCTH.

[IpenMeTHBIe pe3yiabTaThl OCBOCHHS MIPOrpaMMBbl Y4eOHOTO Kypca K KOHITY
o0yueHus B 8 kJacce:

N3Bnekats u mpeoOpa3oBbIBaTh UH(POPMAIIKIO, TPEICTABICHHYIO B BUJIE TAOJMII,
auarpamMm, TpauKoB, PEICTABISTh JaHHBIE B BUJI€ TaOIUII, [UarpaMM, rpauKoB.

OnuceiBaTh [OaHHBIE C TOMOIIBIO CTATUCTHYECKUX I[IOKA3aTEICh: CPEIHUX
3HaYEHUHN U Mep pacceuBaHus (pa3Max, JUCTIEPCUS U CTAHAAPTHOE OTKJIIOHECHHUE).

Haxonuth 4acTOTHI YHCIIOBBIX 3HAYEHUH M YAaCTOTHI COOBITHN, B TOM YHCIIC
0 pe3yJbTaTaM U3MEPEHHUN 1 HAOJIIOICHU.

Haxonuth BEpOSTHOCTH CIIy4alHBIX COOBITHI B OIBITAX, 3HAas BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITHM, B TOM UHCJI€ B OINbITaAX C PaBHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMH.

Hcnonp3oBarth rpaduyeckue MOJACIU: JEPEBO CIY4YallHOTO JKCIIEPUMEHTA,
ayarpamMMbl DiJiepa, YucaoBas npsimas.

OneprpoBaTh NOHSATHUSIMHU: MHOKECTBO, MOAMHOXECTBO, BBIMOJHITh ONEpalun
HaJl MHOXXECTBaMu: 00bEeIMHEHUE, TIepeceYeHne, JOMOJHEHNUE, MEPEUUCIATh dJIEMEHThI
MHOKECTB, IPUMEHSTh CBOMCTBA MHOXKECTB.

Ucnonb3oBath rpaduueckoe MpeacTaBICHUE MHOXKECTB U CBSI3€H MeEXAy HUMHU
JUIsSl OTIMCaHMS MPOLECCOB W SIBJICHUW, B TOM YHUCII€ NPU PEIICHUU 3a1ad U3 APYTUX
y4€OHBIX MPEMETOB U KYPCOB.

[IpenMeTHble pe3yiabTaThl OCBOCHHUS MpPOrpaMMbl Y4eOHOro Kypca K KOHILY
oOyueHus B 9 kJacce:

W3Bnekate u mpeoOpa3oBbIBaTh WH(OpMAIMIO, MPEACTABICHHYI0 B Pa3IMYHBIX
WMCTOYHHMKAX B BUJE TaOmWIl, AuarpamMm, rpadyKoB, MPEICTABIATH JaHHBIE B BHUJC
Ta0JIHII, TUarpamMm, rpaduKoB.
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Pemate 3amaum  OpraHW30BaHHBIM  TIEpeOOpPOM  BApPHAHTOB, a  TaKKe
C HCTOJIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh ONMCATENbHBIE XAPAKTEPUCTUKH JJI1 MACCHUBOB YHCIIOBBIX JIAHHBIX,
B TOM YHCJIE CPEIHUE 3HAUCHHS U MEPBI PACCEUBAHMUSL.

HaxoauTh 4acTOThl 3HAYEHUW M YACTOTHI COOBITHSA, B TOM 4YHUCIE TMOIb3YAChH
pe3ynbTaTaMu IPOBEIEHHBIX H3MEPEHUIN U HAOIIIOICHHN.

HaxonuTtb BEpOSITHOCTH CITydailHbIX COOBITUN B M3YYEHHBIX OMBITaX, B TOM YHUCIE
B ONBITaX C PABHOBO3MOXKHBIMHU JJIEMEHTAPHBIMU COOBITUSIMHU, B CEPUSIX HCIBITAHUN
110 TIEPBOTO YCIIEXa, B CEPUSX UCTIBITAHUI bepHyuin.

HNmeTh npencTaBiieHUE O CIy4aHOW BEJIUYUHE U O PACIPEACICHUHN BEPOSATHOCTEM.

NmMeTp mpencraBieHne O 3aKoHE OONBIIMX YHCET KAk O MPOSIBICHUHU

3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHYMBOCTH M O POJHU 3aKOHA OOJIBIIUX YKCET
B IIPUPOJIC U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Haumenosanue Komunuect OCHOBHOE cofEpKaHUE OcHOBHBIE BUJIBI JEATEILHOCTH 00YUYarOIITUXCS
pazzena (TeMbl) BO
Kypca JacoB
[IpencraBienne qaHHBIX 7 [IpencraBienue qaHHBIX OcBauBaTh cOCOObI NIPEACTABICHUSA

B TaOIMIaX.
[IpakTnueckue
BBIYHCIICHUS 10
TaOJIMYHBIM JTaHHBIM.
N3Bneuenue u
UHTEPIPETALNS
TaOJIMYHBIX JTAHHBIX.
[IpakTuueckas pabota
«Tabnuieny.
I'paduueckoe
TIpeICTaBIICHUE
JTAHHBIX B BHJIC
KPYTOBBIX,
CTOJIOMKOBBIX
(cTonOUaThIX) AUATPAMM.
Yrtenue u mocTpoeHue
JUarpaMm.

[Tpumepsr
aeMorpaduyecKux
JUarpaMm.

CTaTUCTUYECKUX JAHHBIX U YUCIIOBBIX
MacCHBOB

C MIOMOILBIO TA0JIUL ¥ IUarpaMM C
HCITIOJIb30BAaHUEM aKTYyaJIbHBIX U BaKHBIX JAHHBIX
(eMorpaguueckue JaHHbIE, IPOU3BOACTBO
ITPOMBIIICHHON U CEITbCKOXO35MCTBEHHON
MPOIYKUNH, OOIIECTBEHHBIE U IPUPOIHbBIE
SIBJICHUSA).

N3yuyaTh MeTOABI pabOThI C TAOJIUYHBIMU

U rpaMueCKUMH TPECTaBICHUIMU

JTAHHBIX C TOMOILBIO HIUPPOBBIX PECYPCOB

B XO/JI€ TPAKTUYECKUX paboT
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[IpakTrueckas pabdora
«Jlnarpammb»

OnucarenpHas
CTAaTUCTHUKA

YuciioBbie HAOOPHI.
Cpennee
apupMeTHIECKOE.
MeuaHa 91CI0BOTO
Habopa.

OcBauBaTh NOHATHSA. YHCIOBOIN HAOOP, Mepa
LEHTPaJIbHON TEHACHIIMH (Mepa LIEHTpa), B TOM YHCIIe
cpenHee apupMeTUuyecKoe, MeuaHa.
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YcroitunBoCTh OnuceIBaTh CTAaTUCTUYECKUE JJAHHBIC C

MEIUAHBI. MOMOIIIBIO CPETHETO apU(PMETUYECKOTO U

[IpakTuyeckas padora MeauaHbl. Pemate 3anaum.

«CpenHue 3HaUCHUS. N3yuaTh cBOiCTBA CpPEHUX, B TOM

HawnOounbiee n YHCIIE C MOMOIIBIO IIU(PPOBBIX PECYPCOB,

HavVMEHbIIee 3HAYEHUS B XO/I€ IPAKTUYECKUX PadOT.

9YHuCII0BOro Habopa. Pazmax OcBauBaTh NOHATHS: HAMOOJbBIIIEE U
HaWMEHbIIEE 3HAYCHUS YHCIOBOTO MacCuBa,
pa3max.

Pematsb 3agaum Ha BEIOOp criocoba
OIMMCAHMs JAaHHBLIX B COOTBETCTBUH C
MIPUPOJOHN JAHHBIX U LETSAMHU UCCIICIOBAHUS

Crny4aitHas U3MEHYMBOCTD 6 Cnyuaiinas OcBauBaTh NOHATHS: YACTOTA 3HAYEHUN B
U3MEHYHUBOCTD MacCHUBE JaHHBIX, TPYNIIUPOBKA JIAHHBIX,
(mpumepsl). YactoTa TUCTOTpaMMma.
3HAYCHUN B MACCUBE CTpouTh 1 aHAJIU3UPOBATH TUCTOIPAMMBI,
JNaHHBIX. [ pynmupoBka. NnoAOMPATh MOAXOIAIINN 1Iar TPYIITUPOBKH.
I'uctorpammsi. OcBauBaTthb rpaduueckue npecTaBIeHus
[IpakTrueckas Pa3HbBIX BUJIOB CIyYYaWHON U3MEHYUBOCTH, B TOM
pabora qucie

«Ciy4aiiHast "3BMEHYMBOCTEY» | € TIOMOIIIBIO IIU(PPOBBIX PECYpCOB, B
XO0/1€ MPAKTUIECKON pabOoThI

Bgenenue B Teopuro 4 I'pad, Bepuna, pedpo. OcBauBaTthb noHsiTusi: rpad, sepimna rpada,
rpados IIpencrapiienne 3aaaun pebpo rpada, creneHb (BaJeHTHOCTh BEPIIHHEI),

C TIOMOIIBIO Tpada. LEMb U UK.

CreneHb (BaJ€HTHOCTD) OcBauBaTh NOHATHS: TIYTh B rpade, SHIepoB MyTh,

BEPIINHBI. o0xoJ rpada, opueHTUPOBaHHBIH rpad.
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Yucno pédep u Pemiars 3a1a4M Ha IOMCK CyMMBI CTEIIEHEW BEPIIVH
CyMMapHasi CTEIICHb
BepiuH. Lens u
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nuki. [TyTs B rpade.
[IpencraBienue o
cBsa3HOCTH rpada. O6xon
rpada (3UIEpOB MyTh).
[IpencraBinenue

00

OpPHEHTHUPOBAHHBIX
rpadax

rpada, Ha morck o0xo/a rpada, Ha TOUCK

nyTel B OpUEHTHUPOBAHHBIX rpadax.

OcBauBaTh CNOCOOBI ITPEICTABIICHUS 3a/1a4 U3
Kypca anredpbl, TeOMETPUH, TEOPUU BEPOSTHOCTEH,
JIPYTHUX IPEeIMETOB ¢ TOMOIIBIO TpadoB (KapThl,
CXEMBI, SJICKTPUUYECKUE TIeTTH, (QYHKITMOHATBHBIC
COOTBETCTBHSI) HAa MpUMEpax

BepositHOCTh M
4acToTa CIIy4aitHOTO
COOBITHS

City4ailHbIN OTIBIT U
CIy4yaiiHOE COOBITHE.
BepostHOCTh M HacTOTa
coObITUs. PoJib
MaJIOBEPOSITHBIX U
NPaKTHYECKU
JIOCTOBEPHBIX COOBITHI B
pUpoJIE U

B oOmiecTBe. MoHeTa u
UrpaigbHas KOCTh B
TEOPUU BEPOSATHOCTEM.
[IpakTuueckas pabora

«YacroTa BbIagcHUS opJaa»

OcBauBaThb NOHATHUS: CIIyYalHBIN ONBIT U
Clly4ailHoe cOObITHE, MAJIOBEPOSITHOE U
IPAKTUYECKHU JOCTOBEPHOE COOBITHE.

N3yuyaTh 3HAUMMOCTb MAJIOBEPOSITHBIX

COOBITUI B IPUPOJIE U OOIIECTBE HA BaXKHBIX
npumepax

(aBapuu, HECUACTHBIE CIIy4aH, 3alUTa EPCOHATBHON
uH(popmanuu, neperaya JaHHbIX ).

N3yuarts poJIb KJIACCHYECKHX
BEPOSITHOCTHBIX Moenen (MoHeTa,
UrpajibHasi KOCTh) B TEOPUH BEPOSITHOCTEM.
Habaopate m u3y4yaTb 4YacTOTyCOOBITMH B
IPOCTBIX KCIEPUMEHTAX, B TOM YHCJIE C TOMOILBIO
HU(MPOBBIX PECypcoB, B XOA€ NPAKTHUECKOU
paboTHhI

O0o011eHME,
CUCTEMATU3ALIUA
3HAHUU

[IpencraBnenue qaHHBIX.
OnucarenbHas
CTaTUCTHKA.
BepostaHocTs

IHoBTOPATH N3y4YEHHOE U BBICTPAUBATH
CUCTEMY 3HAHUMU.

Pemiarh 3aga4m Ha [IpeCTaBICHUE U
OIMCAaHUE JAHHBIX C IIOMOIIBIO U3YYCHHBIX
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CIIy4ailHOTO COOBITHS

xapakTtepucTuk. O0CyKIaTh NpUMepbI
CIIy9aitHBIX COOBITHI,
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MaJIOBEPOSATHBIX U IPAKTHYECKU JOCTOBEPHBIX
CIIy4ailHbIX COOBITUH, UX POJIM B IPUPOJE U
’KU3HH YEJI0BEKa

OBIIEE KOJIMYECTBO
YACOBIIO
I[TPOI'PAMME

w
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8 KJIACC
HanmenoBanue Komuuect OcHOBHOE coaepKaHue OCHOBHBIE BUJIbI I€ITEILHOCTH 00yUYarOIIMUXCS
pazzena (TeMbl) BO
Kypca 4acoB
IloBTOpEHHE 4 [IpencraBieHue 1aHHBIX. IoBTOPATH U3yYECHHOE U BHICTPANBATH
Kypca / kjacca OnucarenbHas CHUCTEMY 3HAHUMU.
cratuctuka. CiydyaiiHas Pemiath 3a1a4M Ha IPEACTABICHUE U ONTHUCAHUE
W3MEeHYMBOCTh. CpenHue JAHHBIX C IOMOIIBIO U3YYEHHBIX XapAKTEPUCTHUK.
YHUCJIOBOIO HaOOpa. PemiaTe 3aga4m Ha npeACTaBICHUE
Ciyuaiinbie COOBITHS. TPYNIUPOBAHHBIX JAHHBIX U ONMHUCAHUE CIIyYalHOU
BepositHocTn 1 U3MEHYHUBOCTH.
yacToTel. Kimaccuueckue Pemiath 3agaum Ha ONPEACICHUE YACTOTHI
MOJIENIA TEOPUH CITy4ailHBIX COOBITHH, 00CYXJI€HHE TPUMEPOB
BEPOSATHOCTEN: MOHETA U CIIy4ailHbIX COOBITUH, MAJIOBEPOSITHBIX U
UTrpajibHasi KOCThb MPAKTUYECKU JOCTOBEPHBIX CIIy4alHBIX COOBITHH,
UX POJIU B IPUPO/JIE U KU3HU YEIOBEKA
OnucareabpHas 4 OTKJIOHEHHS. OcBauBaTh NOHATHS: JUCTIEPCUS U
CTaTHUCTHKA. Jlucnepcust Y4ucaoBoOro CTaHJIAPTHOE OTKJIOHEHHE, HCIIOJIb30BATh ATU

PaccenBanne maHHBIX

Habopa.

CrangaptHoe
OTKJIOHEHUE YHCIIOBOTO
Habopa.

JlnarpamMmbl paccenBaHus

XapaKTEPUCTHUKHU ISl OIIMCAHUSl PACCEUBAHUS
JQHHBIX.

BbiiBUraTh runote3bl 00 OTCYTCTBUU WIN
HaJIMYUU CBSI3U 110 JUarpaMMaM pacCEenBaHUs.
CTpouthb quarpammbl pacCEMBAHUS T10
VUMEIOLIMMCS TaHHBIM, B TOM YHUCJIE C IIOMOILBIO
KOMIIBIOTEPA
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MHosxecTBa MHoecTBO, OcBauBaTh NOHATHS: MHOXECTBO,
MOAMHOKeCTBO. Onepanuu 3JIEMEHT MHOKECTBA, MOJIMHOXKECTBO.
HaJl MHO>)KECTBaMU: BbINoOJHATH onepanuu HaJl
00beIMHEHUE, MHOXECTBaMU: 00bEIMHEHUE,
MEpECEUYEHUE, TOMTOTHEHHUE. repecevyeHue, TOMOJTHEHHUE.
CaolicTBa Hcnoab30BaTh CBOKCTBA: IEPEMECTUTEIBHOE,
oIepanuyii HaJl COYEeTaTEIIbHOE, PACIPENCIUTEIILHOE,
MHOKECTBAMU: BKiroueHus. Mcnmosb3oBarh rpaduyeckoe
IIEPEMECTUTEIILHO MPECTABIECHUE MHOXECTB IIPU ONUCAHUU
€, COYETaTEeIIbHOE, pEATBHBIX NPOLIECCOB U SIBIICHUM, NTPU PEIICHUN
pacnpeieuTebHO 3a/1a4 U3 APYTIUX YYCOHBIX MIPEIMETOB U KYPCOB
€, BKIIFOYCHUS.
I'padpuueckoe
MPEICTABIICH
Y€ MHOYKECTB

BeposTHocTh DJIeMEHTapHbIC OcBauBaTh NMOHSATHS: DJICMEHTAPHOE

CITy4aiHOTO COOBITHS

coObITusi. CiyvaitHbie
COOBITHSI.
bnaronpusrcryromue
3JIEMEHTApPHbBIEC COOBITHS.
BepostHOCTH COOBITHIA.
OnbITHI C
PaBHOBO3MOXHBIMH
3JIeMEHTapPHBIMU
coObrTusaAMU. CirydaiHbIHI
BEIOOD.

coObITHE, CllydallHOE COOBITHE KaK
COBOKYITHOCTH OJIarOMpPUSITCTBYIOIINX
AJIEMEHTAPHBIX COOBITUH, PABHOBO3MOKHBIE
AJeMEHTapHbIE COOBITHSI.

Pemats 3a1aumn Ha BEIYKCIICHUE BEPOSITHOCTEN
COOBITHH TIO BEPOSITHOCTSIM 3JIEMEHTAPHBIX
COOBITUH CITy4aifHOTO OTIBITA.

PemaTh 3a71aum Ha BEIYUCIICHUE
BEPOSTHOCTEH COOBITHI B OMBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
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[TpakTuyeckas padora
«OTIBITBI
C PaBHOBO3MO>KHBIMHU

CO6BITI/I}IMI/I, B TOM 4YHCIJIC
C ITIOMOIIBIO KOMITBIOTECPA.
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AJIEMEHTAPHBI
MU
COOBITHSMIY

IIpoBoAUTHL U M3y4YaTh ONBITHI

C PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU
COOBITUSAMHU (C HUCIIOJIb30BAHUEM MOHET,
UTPAIBHBIX KOCTEH, IPYTUX MOJIENIEH) B X0/1€
MPaKTHYECKON pabOThI

BBenenue B Teoputo
rpados

HepeBo. CBoiicTBa JiepeBa:

€IMHCTBEHHOCTb ITyTH,
CYIIIECTBOBAHUE BUCSYECH
BEPIIUHBI, CBSI3b MEXIY

YKUCJIOM BCPIOHWH U YU CJIOM

pé6ep. [IpaBumo
YMHOXEHUS

OcBauBaTh NOHATHS IEPEBO Kak rpad Oe3 muKIia,
BUCSYas BeplInHa (JIUCT), BETBb JEpeBa, MyTh

B JIEpeBE, TUaMETp JiepeBa.

N3yuaTh cBOMCTBA jiepeBa: CyIIIECTBOBAHUE
BUCSTYCH BEPITUHBI, €IUHCTBEHHOCTD ITyTH MEKTY
JIBYMSI BEpPIIMHAMHU, CBSI3b MEXKTy YHCJIOM BEPIINH
U 4UCIIOM pédep.

PemaTh 3a1auM Ha MOUCK U MIEPEUUCIICHHE
nyTeH B iepeBe, onpeeeHIE Ynuciia BEpIINH

uu pEdep B iepeBe, 00X01 OMHAPHOTO JIepeBa,

B TOM YHCJIE C MPUMEHEHHUEM TpaBHIIa
YMHOKCHHUSI

Crnyqaitnbie coOOBITUS

[IpoTuBOIIONI0KHOE
coObITHe. [Jnarpamma
Ditnepa.

OObenHEeHNE U
repeceueHue COOBITHIA.
HecoBmecTHbIE COOBITHS.
dopmyna ClHOKEHUS
BEPOSTHOCTEM.

[IpaBuiIO0 yMHOXKEHNUSA

OcBauBaTh NOHATHSI: B3AUMHO MPOTHUBOIMOJIOKHBIC
COOBITHSI, OTIEpallMK HAa/T COOBITHUSIMU, OOBCTMHEHUE U
nepecedeHne coobITUH, Tuarpamma Disepa (Dinepa
—BeHnHa), coBMeCTHBIE U HECOBMECTHBIE COOBITHS.
N3yuaTh TeopeMbl 0 BEPOATHOCTH 00BETUHEHUS
IBYX COOBITUH ((hOPMYJIBI CIIOKEHHUS

BEPOSITHOCTEN ).

Pematp 3aa4M, B TOM YHCJIC TEKCTOBBIC

3a/1a4M Ha OTpeJIeIICHUEe BEPOATHOCTEH

00bEeTMHEHUS U
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BEPOSITHOCTEN. Y CIIOBHAs
BEPOSATHOCTb.
He3zaBucumeie
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COOBITHS.
[IpencraBienue
CIIy4alHOTO
DKCIIEPUMEHTA B BUJIE
JiepeBa

NEePECEUEHUsI COOBITUH C MOMOIIBIO YUCIOBOM
OpsIMOM, TuarpaMm Disepa, GopMyIIbl

CJI0’KEHUS BEPOSITHOCTEN.

OcBauBaTh NOHATHUS: IPABUIIO0 YMHOKECHHUS
BEPOSITHOCTEW, YCIOBHASL BEPOATHOCTb,
HE3aBUCHUMBIC COOBITHS AEPEBO CIYYAHOTO OMbBITA.
H3yuath cBolicTBa (OnpesesieHns) He3aBUCUMBbIX
COOBITHH.

PemiaTe 3a1aum Ha ONPEAECTICHUE U UCITOIB30BAHUE
HE3aBUCUMBIX COOBITHI.

PemiaTe 3a1auM Ha ITIOMCK BEPOATHOCTEN, B

TOM YHCJIE YCIIOBHBIX, C UCIIOJIb30BAHUEM

JIepeBa CIy4anHOro OmnbITa

O06o06menue,
cHUCTEMAaTH3alIHs
3HAHUM

[IpencraBienune naHHBIX.
OnucarenbHas

craTtucTuka. I'padsl.
BepostHOCTB

CIIy4aiiHOTO COOBITHSI.
DneMeHThl KOMOMHATOPUKHU

IIoBTOPSATH N3yYEHHOE U BHICTPAUBATH CUCTEMY
3HAHUH.

Pemats 3aga4u Ha NpeACTABICHUE U

OIMCAHUE JAHHBIX C TOMOIIBIO U3YYEHHBIX
xapakTepucTuk. Pemars 3aga4u C

pUMEHEHHEM TpadoB.

Pemars 3agaum Ha HaX0XKICHUE

BEPOSITHOCTHU CIy4altHOTO COOBITHS TIO
BEPOSTHOCTSIM 3JIEMCHTAPHBIX COOBITHH, B

TOM YHCJIE B OMBITaX

C PAaBHOBO3MOXXHBIMH 3JICMEHTAPHBIMU COOBITHSIMHU.
Pemats 3a1a4u Ha HAXOXKIEHUE BEPOSITHOCTEN
00bEeTMHEHUS U TIEpECeUEHUs COOBITHI, B TOM YHUCTIE
HE3aBUCUMBIX, C UCIIOJIb30BAaHUEM TpauuecKux
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I'[pCI[CTaBJIGHI/Iﬁ " IcpcBa cnyqaﬁHoro OIIBITA.
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Pemats 3a1a4uu Ha niepeyucIeHre KOMOMHAIUN
(4nclia nepecTaHOBOK, YKMCIIA COYETAHUN ),

Ha HaXO0KJICHHE BEPOSITHOCTEN COOBITUI C
pUMEHEHUEM KOMOMHATOPUKH, B TOM

YHCJIEe C UCIIOJIb30BAaHUEM TPEYTOJIbHUKA
[Tackansa

w

OBIIEE KOJIMYECTBO
YACOB I10O 4
I[TPOI PAMME




9 KJIACC
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Haumenosaunue
pazzena (TeMbl)

Kypca

Komuuect
BO
4acoB

OcHoOBHOE COACPIKAHNC

OcHOBHBIC BHUABI ACATCIILHOCTH 06yqa101111/1xc5{

[ToBTOpEHUE
Kypca 8 kiacca

4

[IpencraBiieHne TaHHBIX.
OnmcarenpHas
craructuka. Onepanuu
HaJ COOBITUSIMU.
He3aBucumocTb COOBITHI

IHoBTOPATH U3yYEHHOE U BHICTPAUBATH CUCTEMY
3HAHUMU.

Pemats 3agaum Ha Npe/ICTaBICHUE U

OINMCAHUE JAHHBIX.

Pemath 3agaum Ha HaX0XKIEHUE BEPOSTHOCTEN
00bEeIMHEHUS U TIEPECEUEHUS COOBITHU, B TOM YUCTIE
HE3aBUCUMBIX, C UCTIIOJIb30BaHUEM TpadUueCcKuX
IIPEJCTABJICHUN U AEPEBA CIIyYaWHOTO OIIbITA.
PemiaTh 3agaum Ha IEpEYUCIICHUE

KOMOMHAIMH (Y4Kcia NepecTaHOBOK, Yucia
codeTaHui),

Ha HAaXOXKJEHUE BEPOSTHOCTEN COOBITHI

C IPUMEHEHNEM KOMOMHATOPUKU, B TOM

YHUCJIIE C UCTIOJIb30BAHUEM TPEYTOJIbHUKA

[Tackans

DJIEMEHTHI
KOMOWHATOPUKU

IIepecTtanoBku.
®akropuan. Coueranus u
YUCJIO COYETAHUN.
Tpeyronbauk [Tackans.
[IpakTuueckas pabora
«Bprunciienne
BEPOSTHOCTEU

OcBauBaTh NOHSITUSI: KOMOWHATOPHOE TIPABUIIO
YMHOKCHHSI, YIOPSIOYCHHAS TIapa, TPOrKa
00BEKTOB, MTEPECTAaHOBKA, (DaKTOpHAIT YUCTIA,
couYeTaHue, YUCIIO COUETAHUMN, TPEYTOIbHUK
[Tackams.

PemaTh 3a1a4u Ha IEPEUNCIICHUE YITOPSTOYECHHBIX
nap, TPOEK, MePEUUCIICHUE TIEPECTaHOBOK
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C UCIIOJIb30BaAHUEM 1 COYCTaHUM PJIEMECHTOB Pa3JINIHBIX MHOKCCTB.
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KOMOWHATOPHBIX
(YHKITHI 3J€KTPOHHBIX
TaOIUID)

Pematpb 3aJa4u Ha IPUMEHEHHE YHCIIa
codeTaHuil B anredpe (CoOKpaméHHoe
yMHOK€eHHEe, OuHOM HbIoTOHA).

Pematsb, npuMeHsisi KOMOMHATOPUKY, 3a/1a4U
Ha BBIYHCIICHUE BEPOSITHOCTEH, B TOM YHCIIE C
MOMOIIBIO 3JIEKTPOHHBIX TaOJIHI] B X0J1€
IPAKTUYECKOM pabOThI

I'eomeTpuueck
ast
BEPOSATHOCTD

I'eomeTprueckas
BEPOSATHOCTb.
Cry4aiiHblii BBIOOp
TOUYKU U3 (PUTypHI HA
IIJIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPY’KHOCTH

OcBauBaTh NOHATHE TEOMETPUUECKOU
BEPOSTHOCTH.

Pemars 3agaum Ha HaXO0XKICHUE
BEPOSITHOCTEU B ONBITAX, MPEACTABUMBIX KaK
BBIOOP TOYEK

W3 MHOTOYTOJIbHHUKA, KPYyTra, OTpe3Ka UIn
JIyTH OKPY>KHOCTH, YUCIIOBOTO MPOMEKYTKA

Ucnertanus beprynnu

Ucneitanne. Ycnex u
Heyaaua. Cepus
VCTIBITAaHUU JI0 TIEPBOTO
ycrexa.

Hcnbrtanus
bepnym.
BepostHoctn
coObITUII B cepuu
VCTIBITAHU N
bepnyinu.
[IpakTuueckas pabora
«HcnblTanus
bepnymnm»

OcBauBaTh NOHATHS: UCTIBITAHUE,
DJIEMEHTApHOE COOBITHE B UCIIBITAHUH (yCIIEX U
HeyJayda), cepus UCTILITAaHUHN, HACTYTUJICHUE
NEPBOTO ycrexa (Hey1a4um), Cepusi UCITBITAaHHMA
bepnyun.

Pemats 3a1aun Ha HAXO0XKJCHUE BEPOSTHOCTEU
COOBITUH B CEPUM HCTIBITAHUHN 710 TIEPBOTO
ycrexa, B TOM 4UCJe ¢ MpuMeHeHneM hopMyJibl
CYMMBbI T€OMETPUYECKOMN ITPOTPECCUH.

Pemrars 3a1a4u Ha HAXO0XKIAECHUE BEPOSTHOCTEN
AJIEMEHTAPHBIX COOBITUI B CEPUU UCTIBITAHHMA
bepnyiun, Ha HAXO0XKIAECHUE BEPOSATHOCTH

OHpGI[CJ'IéHHOFO 4yuciia yCII€xoB B CEpUHN HCIIbITAHUMN
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bepnyiu.
H3yyars B X01€ NPaKTHYECKOM padoThI,
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B TOM YHCII€ C TOMOUILIO0 HU(PPOBBIX
pecypcoB, CBOMCTBA BEPOATHOCTH B CEPUU
vcnbITaHui bepHyium

CrnyuaiiHasi BeIMYMHA

CiyvaiiHas BelTMUYAHA

U pacnpeesieHnue
BEPOSITHOCTEH.
Maremartuueckoe
0XKUJAHHUE U JUCIICPCUS
CIIy4allHOW BEJIUYUHBL.
[Ipumepsr
MaTEMATUYECKOTO
OXXKHUJIaHUS KaK
TEOPETHYECKOTO CPETHETO
3HAYECHUS BEJIMUUHBI.
[TonsiThe o0 3aKoHE
OOJIBIIUX YHCE]I.
N3mepenne BeposiTHOCTEN
C ITIOMOIIBIO YacCTOT.
[Iprnmenenune 3akoHa
OOJIBIIIUX YUCET

OcBouTh NOHATHUS: ClTy4ailHas BEJIUYHHA,
3HAYEHHE CIIYYalHOMN BEJIMYMHBI, PACIIPEICIICHUE
BEPOSITHOCTEH.

HN3yuath 1 00CyKAATH TPUMEPBI TUCKPETHBIX
Y HETIPEPBIBHBIX CIIyYalHbIX BEJIUYHH (POCT,
BEC YEJIOBEKA, YUCICHHOCTh HACEJICHUS,

JIPYTUE U3MEHUHBBIE BEJIMUUHBI,
paccMaTpyBaBIINECS

B KypC€ CTAaTUCTUKH), MOJICTIbHBIX CITy4alHbBIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYaNHBIMU OINBITAMU
(OpocaHKe MOHETBI, UTPAIBHON KOCTH, CO
CIIy4ailHbIM BBIOOPOM U T. I1.).

OcBauBaTh NOHATHUS: MATEMATUYECKOE
0KUJIAHHUE CITyYaTHON BEJIMYMHBI KaK
TEOPETHUUYECKOE CPETHEE 3HAUCHUE, TUCTICPCHS
CIIy4ailHOW BEJIMYUHBI KaK aHAJIOT IUCIIEPCUU
YUCJIOBOTO Habopa.

PemaTh 3a7a4mn Ha BEIYMCIICHUE
MAaTEMaTHYECKOr0 OKUIJAHUS U JUCTIEPCUU
JTUCKPETHOW CIIYYalHOU BEJTUYUHBI 110
3aJJaHHOMY PaclpeeICHUIO, B TOM YUCJIIe 3a1a4,
CBSI3aHHBIX CO CTPAXOBAHUEM U JIOTEPESIMHU.
3HAKOMHMTBHCS C MATEMATUUECKUM OKUAAHUEM U
JIUCIIEPCUEN HEKOTOPBIX PACIIPENEIIEHUM, B TOM
YUCJIE pACIPEICIICHUS CIIy4YallHOM BETMYUHBI
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«UHCIIO YCIIEXOB» B CCpHUHU HCIIbITAaHUHN BCpHy.IIJII/I.
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M3yuyaTh 4acToTy COOBITUS B TOBTOPSIFOIINXCS
CIIy4alHBIX ONBITaX KaK CIy4alHYIO BEJIINYNHY.
3HAKOMHUTBCS C 3aKOHOM 00JbIINX yucen (B popme
bepuymn): mpu OONBIIIOM YHCIIE ONBITOB YAaCTOTA
cOOBITHS OJIM3KA K €T0 BEPOSATHOCTH.

PemaTh 3agaum Ha U3MEpEHUE

BEPOSITHOCTEH C TIOMOIITHIO YaCTOT.

OO0cy:kaaTh poib 3aKOHA

OOJIBIIUX YUCET B 000OCHOBAHUM YaCTOTHOTO
METO/1a U3MEPECHHS BEPOSITHOCTEH.

OO0cy:kaaTh 3aK0H OOJIBIITHUX YHCEN KaK
MPOSIBJICHUE CTATUCTUYECKON YCTOMYUBOCTH B
U3MEHUYUBBIX SIBJICHUSX, POJIb 3aKOHA OOJIBIITUX
YHUCEN B IPUPOJIE U B )KU3HU YEITOBEKA

O60011IeHNE, KOHTPOJIb 1 IIpencraBienue qaHHBIX. IIoBTOpPATH N3yUYEHHOE U BBICTPAMBATH CHCTEMY
0 OnwucarenpHas CTAaTUCTHKA. 3HAHUH.
BeposiTHOCTB CiydaitHOTO PemiaTs 3a7a4um Ha npeiCTaBICHUE U
COOBITHS. DJIEMEHTBI OMMCAaHUE JTaHHBIX.
KOMOHMHATOPUKH. PemaTe 3a7a4u Ha HAX0XKJAECHUE BEPOSATHOCTEN
CrnyyaiiHble BETMYMHBI U COOBITHIA, B TOM YHCJIE B OIBITAX C
pacupeaciiCHAA PaBHOBO3MOKHBIMM 3JICMCHTAPHBIMU
COOBITUSIMU, BEPOSITHOCTEH OObEAMHEHUS U
nepeceyeHust COObITHI, BHIYUCISATh
BEPOSITHOCTH B ONBITAX
C CEepUsAMU CIIy4YalHbIX UCIIBITAHUI
OBLIEE KOJIMYECTBO 3
YACOB I10 4

I[TPOI'PAMME




denepanibaas paboyast mporpamma | Matemaruka. 5-9 kinaccsl (0a30Bblit



	РАБОЧАЯ ПРОГРАММА
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	1) патриотическое воспитание:
	2) гражданское и духовно-нравственное воспитание:
	3) трудовое воспитание:
	4) эстетическое воспитание:
	5) ценности научного познания:
	6) физическое воспитание, формирование культуры здоровья и эмоционального благополучия:
	7) экологическое воспитание:
	8) адаптация к изменяющимся условиям социальной и природной среды:
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Самоорганизация:
	Самоконтроль:
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ФЕДЕРАЛЬНАЯ РАБОЧАЯ ПРОГРАММА УЧЕБНОГО КУРСА
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА (1)
	СОДЕРЖАНИЕ ОБУЧЕНИЯ 5 КЛАСС
	Дроби
	Решение текстовых задач
	Наглядная геометрия
	6 КЛАСС
	Дроби (1)
	Положительные и отрицательные числа
	Буквенные выражения
	Решение текстовых задач (1)
	Наглядная геометрия (1)
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ (1)
	Числа и вычисления
	Решение текстовых задач (2)
	Наглядная геометрия (2)
	Числа и вычисления (1)
	Числовые и буквенные выражения
	Решение текстовых задач (3)
	Наглядная геометрия (3)
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ 5 КЛАСС
	6 КЛАСС (1)
	«АЛГЕБРА» В 7–9 КЛАССАХ
	СОДЕРЖАНИЕ ОБУЧЕНИЯ 7 КЛАСС
	Алгебраические выражения
	Уравнения и неравенства
	Функции
	8 КЛАСС
	Алгебраические выражения (1)
	Уравнения и неравенства (1)
	Функции (1)
	9 КЛАСС
	Уравнения и неравенства (2)
	Функции (2)
	Числовые последовательности и прогрессии
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ (2)
	Числа и вычисления (2)
	Алгебраические выражения (2)
	Уравнения и неравенства (3)
	Функции (3)
	Числа и вычисления (3)
	Алгебраические выражения (3)
	Уравнения и неравенства (4)
	Функции (4)
	Числа и вычисления (4)
	Уравнения и неравенства (5)
	Функции (5)
	Числовые последовательности и прогрессии (1)
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ 7 КЛАСС
	9 КЛАСС (1)
	«ГЕОМЕТРИЯ» В 7–9 КЛАССАХ
	СОДЕРЖАНИЕ ОБУЧЕНИЯ 7 КЛАСС (1)
	8 КЛАСС (1)
	9 КЛАСС (2)
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ (3)
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ 7 КЛАСС (1)
	9 КЛАСС (3)
	«ВЕРОЯТНОСТЬ И СТАТИСТИКА» В 7–9 КЛАССАХ
	СОДЕРЖАНИЕ ОБУЧЕНИЯ 7 КЛАСС (2)
	8 КЛАСС (2)
	9 КЛАСС (4)
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ (4)
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ 7 КЛАСС (2)
	9 КЛАСС (5)

