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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3y4yeHne MaTeMAaTUKH HA yPOBHE OCHOBHOT'O O0ILIEr0o 00Opa30BaHUs HAPABICHO HA
JNOCTH)KEHHE OOYYAIOIMIMMUCS JIMYHOCTHBIX, METAlPEAMETHBIX H  IPEIMETHBIX
0o0pa30BaTeNbHBIX PE3YIbTATOB OCBOECHUS YUEOHOIO MTPEIMETA.

JIMYHOCTHBIE PE3YJIBTATBI
JIn4HOCTHBIE pe3yabTaThl OCBOCHUS IIPOrPaMMBbI 10 MATEMATUKE XAPAKTEPU3YIOTCS:

1) maTpuoTHYecKoe BOCIIMTAHHE:

MPOSIBJIEHUEM HMHTEpPECA K MPOUUJIOMY W HACTOSIIEMY POCCUHMCKONW MAaTEMaTHKHU,
LCHHOCTHBIM OTHOLIEHUEM K JIOCTHXKEHUSM POCCUHUCKHX MATEMATHKOB U POCCUNCKOMN
MaTeMaTH4YEeCKOW ILIKOJbI, K HMCIIOJIB30BAHUIO JTUX IJOCTHMKEHUM B APYIUX HAyKax M
NPUKJIAJAHBIX cdepax;

2) TpaIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00513aHHOCTEN rpakJaHNHA U peau3alliu ero mnpas,
OpEICTaBICHUEM O MaTeMaTHYeCKUX OCHOBax (YHKIHMOHHUPOBAHUSA Pa3IUYHBIX
CTPYKTYD, SIBICHHUI, IpOLEAYp TPaKIaHCKOT0 001ecTBa (Hanmpumep, BbIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXIEHUIO 3THYECKHX MpPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JIOCTH)KEHUI HAyKW, OCO3HAHHMEM BAXXHOCTH MOPATBbHO-3THYECKUX
MPUHIUIIOB B AESTEIBHOCTH YUYEHOTO;

3) Tpy/0BO€E BOCIIUTAHHE:

YCTAaHOBKOW HA AaKTUBHOE ydYacTHe€ B PEIICHWH TNPAKTHUUECKUX  3a7ad
MaTEeMaTHYeCKONH  HAMpPaBJICHHOCTH, OCO3HAHHMEM BaXXHOCTH  MAaTEMaTHYE€CKOTO
oOpa3oBaHMsI Ha NPOTHKEHUM BCEH JKU3HU I YCHEHIHOW Mpo¢eCCHOHAIbHOM
ACSITENIbHOCTH ¥ Pa3BUTHEM HEOOXOJUMBIX yMEHHH, OCO3HAHHBIM BBIOOPOM
¥ TIOCTPOCHHEM WHIWBUIYaTbHOW TPAEKTOpPUU OOpa30BaHUSA W >KM3HEHHBIX TIAHOB
C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOe BOCITUTAHME:

CIIOCOOHOCTBIO K  OMOIMOHAJIBHOMY M OCTETHYECKOMY  BOCIHPHSITHUIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJad, pEIICHU, pacCyXJIEeHUW, YMEHHUIO BHJIETbH
MaTe€MaTH4YE€CKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) eHHOCTH HAYYHOTO TIO3HAHMS:

OpHUEHTALMEN B IEATEIBHOCTH HAa COBPEMEHHYIO CUCTEMY HAYUYHBIX ITPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUSl UEJIOBEKa, NPUPOJIBI U OOIEecTBa,
MOHMMAaHUEM MAaTeMaTUYEeCKOW HAyKU KakK C(epbl YeIIOBEUECKON JIEATEIbHOCTH, 3TAIIOB
€€ pAa3BUTUS M 3HAYUMOCTH ISl Pa3BUTHS LHUBWIM3ALMH, OBJIAJICHUEM S3BIKOM
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MaTeMaTUKM M MAaTeMaTUYECKOW KyJIbTypOM KakK CpEICTBOM IIO3HAHUS MUpA,
OBJIAZICHUEM IIPOCTEUIIMMU HABBIKAMH UCCIIEA0BATEIbLCKON NEATEIBHOCTH;

6) ¢pusnueckoe BOCIIMTAHUE, ¢popmupoBanue KYJbTYPbI 3[0POBbSI
U SMOIHMOHAJIBLHOTO 0JIATONOJTYyYMSI:

TOTOBHOCTBIO IPUMEHSITh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECaX CBOETO 3/I0POBbS,
BEJICHUS 3J0pPOBOT0 00pa3a KU3HU (370pOBOE MHUTAHWE, COATAHCHPOBAHHBIN PEKUM
3aHATHH U OTIbIXA, peryisipHas puanyeckas akTUBHOCTb), CPOPMUPOBAHHOCTHIO HABBIKA
pednexkcun, MpPU3HAHMEM CBOETO IpaBa Ha OMIMUOKY M TaKOTO >K€ IpaBa JIPyroro
YeJI0BEKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTallMed Ha NPUMEHEHUE MaTeMaTHYEeCKUX 3HAHUM I pelleHHs 3a7ad B
00JIaCTU COXPAHHOCTU OKPYXKAIOIIEeW Cpeibl, MIIAHUPOBAHUS TIOCTYNIKOB U OIICHKU HX
BO3MOJKHBIX TOCJIEICTBUA JUIsl OKPYXKAIOIIEH cpeabl, OCO3HAHMEM TJ100aIbHOrO
XapakTepa SKOJOTUYECKUX TPOOIEM U IMyTeH UX pelIeHus;

8) amanTanus K U3MeHSIIOIINMCS YCJIOBHSM COIUATBLHOI ¥ IPUPOIHOI Cpe/bl:

TOTOBHOCTBIO K JACHCTBHSM B YCJIOBHUAX HEOINPEAEIECHHOCTH, NOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUYECKYH IEATEIbHOCTb, B TOM YHUCJIE YMEHMHE
YUHUTBCS Y APYTUX JIOAEH, MPUOOpETaTh B COBMECTHOM JIEATEIbHOCTH HOBBIE 3HAHMS,
HABBIKU U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HE0OXOIUMOCTHIO B (POPMHUPOBAHUU HOBBIX 3HAHUH, B TOM 4HcIie (OPMYIHPOBATH
U7, TIOHATHS, TUTIOTE3bl 00 0OBEKTAX U SABJICHUIX, B TOM YHUCIIE paHEee HE U3BECTHBIX,
OCO3HaBaTh Je(PUIMTHI COOCTBEHHBIX 3HAHMM U KOMIETEHTHOCTEH, IJIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BbI30B, TPEOYIOLIUI KOHTPMEP, KOPPEKTUPOBATH TPUHUMAEMBIE PEIICHUS
U IecTBUs, GOPMYIUPOBATH U OIIEHUBATH PUCKU U MOCJIEACTBUS, (POPMUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbTaTe ocBOEHUS TPOrpaMMbI 10 MaTeMaTHKe Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus y oOydaromierocsi OyayT copMUpOBaHBI METANPEIMETHbIE PE3yJbTaThI,
XapaKTEPHU3YIOIINECs OBJIAJCHUEM TI03HABATEILHBIMH YHHUBEPCAIBHBIMA YICOHBIMU
JNEHUCTBUSAMHM, KOMMYHHUKATUBHBIMH  YHHBEPCAJIBHBIMH  yUY€OHBIMH  JICHCTBHUSIMU,
PETYJISTUBHBIMU YHUBEPCAITBHBIMU YU€OHBIMU JICUCTBUSMU.

ITo3HaBaTebHBbIC YHHBEPCAJIbHBbIC Y4eOHbIE 1CHCTBUA

[lo3HaBaTenbHBIE  yHUBEpCAlbHbIE  yueOHblE  JCMCTBUS ~ OOECHeurBaIOT
dbopmupoBaHre 0a30BBIX KOTHUTHBHBIX MPOIIECCOB O0yUYarOMMXCA (OCBOSHUE METOJ/IOB
MO3HAHUS OKPYXKAIOLIEro MHUpPA, NPUMEHEHUE JIOTMYECKUX, HCCIIeI0BATENbCKIX
onepauuii, yMeHui pabotatsb ¢ UHPopManuen).



denepanbHas pabouas nporpamma | Marematuka. 5-9 kiaccel (0a30BbIil YPOBCHB)

ba3oBble jlornyeckue AeicTBUA:

BBISIBIATH M XAapaKTEpU30BaTh CYIIECTBEHHbIE NPHU3HAKH MAaTEMaTUYECKUX
OOBEKTOB, MOHATHI, OTHOUIEHHH MEXAY HOHATUAMHU, (HOPMYJIMPOBATH OMNPEIACIICHUS
MOHSTHM, YCTaHABIMBATh CYIIECTBEHHBIM NMPU3HAK KiIacCU(DPHUKAIIMK, OCHOBAHMS JUIS
0000IIEeHHS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATH, (HOPMYJIUPOBATh U IPEOOPA3OBBIBAThH CYXKICHHS: YyTBEPAUTEIbHBIC
Y OTpULIATEIbHBIE, €AUHUYHBIC, YACTHBIE U O0OIIUE, YCIOBHBIE,

BBISIBIIATH MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aWMOCBA3M W IPOTUBOPEYMS B
(akTax, TaHHBIX, HAOIIOICHUSAX U YTBEPKACHUSIX, IIPEeAaraTb KPUTEPHUH JJIs1 BHISIBIICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIL;

IOPOBOJUTH BBIBOJBI C HCIIOJIB30BAHMEM 3AaKOHOB JIOTUKH, JI€TyKTHUBHBIX
Y UHJIyKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHU 110 aHaJIOTUH;

pa3buparth  J0Ka3aTeJbCTBA  MAaTEMATUYECKUX  YTBEPXKIACHUM  (IpsiMble
U OT MPOTUBHOIO), MPOBOJUTH CAMOCTOSATEIBHO HECIIOKHBIE JOKa3aTeIbCTBA
MaTeMaTUYecKuX (PaKTOB, BBICTpaWBaThb AapPryMEHTALUIO, MPUBOAUTH IPUMEPHI
Y KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMPATHh CHIOCOO perieHus: yueOHOM 3ajaun (CpaBHUBATh HECKOJBKO BapHAHTOB
penieHusi, BHIOUpaTh HanboJiee NOAXOJAIIMNA C YYETOM CAMOCTOSITEIBHO BBIJECIIEHHBIX
KPUTEPHEB).

ba3oBbie ucciaegoBaTe1bCKue 1efiCTBUA:

HCIIOJB30BaTh  BOMPOCHl KaK MCCIENOBATEIbCKUM HHCTPYMEHT IO3HAHMS,
dbopMyIUpOBaTH BOMPOCH], PUKCUPYIOIINE MPOTUBOpPEUUE, TPOOIEMY, CAMOCTOSITEIHHO
yCTaHABJIMBATh MCKOMOE W JaHHOEe, (hOPMHUPOBATH THIIOTE3Y, APTyMEHTHUPOBATH CBOIO
MO3UIUI0, MHEHUE;

MPOBOJMTH 10 CAMOCTOSITEILHO COCTABIEHHOMY IIaHY HECJIOKHBIA AKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHUE TI0 YCTAHOBJICHUIO 0COOCHHOCTEH MAaTEMAaTHIECKOTO OOBEKTA,
3aBUCUMOCTEN 00BEKTOB MEXIAY COOOM;

CaMOCTOSITeNIbHO  (popMynupoBaTh O0O0OOIIEHHST W BBIBOJBI 1O pe3yJbTaTaM
IIPOBEJICHHOTO HAOJIOJIEHUS, UCCIEIOBaHMS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX
pe3yJbTaTOB, BHIBOJOB M O000IICHUH;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE Tpollecca, a TakKe BBIJIBUTATh
PEANOJIOAKEHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBJISITH ~ HEJIOCTATOYHOCTH M M30BITOYHOCTh ~ MH(pOpPMALMU,  JaHHBIX,
HEOOXOUMBIX JJIsl peUICHUS 3a1a4H;

BBIOMpATh,  aHAJU3UPOBaTh,  CHUCTEMATH3UPOBaTb U  HHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUAOB U (OPM IPENCTABICHHUS,

BbIOMpATh (opMy MpeACTaBIeHUS MHPOPMALUU U WUIIOCTPUPOBAThH pEIlacMbie
3a/layu CXeMaMu, rarpaMmmamMu, HHOU rpa@ukoi U MX KOMOWHALUSIMU;
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OLICHMBATh HA/IC)KHOCTh MH()OPMALIUY TIO KPUTEPUIM, MIPETIOKEHHBIM YUUTEIEM
WK ¢(hOPMYJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMmyHuKkaTUBHBIE YHHMBEPCAJbHbIEe Y4eOHbIE JeHCTBUSA
KoMMyHHKaTUBHBIE  yHHMBEpCaJbHbIE  Y4YEOHbIE  JIEHCTBUS  OOECIIEYMBAIOT
Cc(OPMHUPOBAHHOCTH COLIMAIBHBIX HABBIKOB 00YYarOIUXCA.

OoO1enue:

BOCIIpUHUMATh U (OPMYJIHUPOBATh CYXKJICHHS B COOTBETCTBUM C YCIOBHUSMH
U 1eJISIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy PEHICHUs 3aJa4d U MOJYyYCHHBIM
pe3yabTaTam;

B XoA€ OOCYXAEHHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOMl TEMBI,
npoOJieMbl, peniaeMoi 3a/aud, BbICKA3bIBaTh UJEH, HAIICJICHHBIC HA MOWCK pPEIICHUS,
COIIOCTABJISITh CBOM CYXKJEHUA C CYXICHUSIMU JPYTHX YYaCTHHUKOB JHUAjora,
0OHapYXMBaTh Pa3IUdIUe U CXOJICTBO MO3HUIIMNA, B KOPPEKTHOU dopme hopMyIUpOBaThH
pas3HorIacus, CBOM BO3PaKEHHUS;

MPEICTABISATh PE3YJbTaThl PEIICHUS 3ajlaud, SKCIECPHUMEHTA, MCCIeI0BaHus,
IIPOCKTa, CaMOCTOATEIIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Yy4YeTOM 3ajad
Mpe3eHTAIMU U OCOOCHHOCTEN ayAUTOPHUH.

CorpyaHunuecTno:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIIECTBA KOMAHIHOW U UHANBUIYaTbHON paOOThI
IIPY pelIeHUH YYEeOHBIX MAaTEMATHYECKUX 3a71aY;

OPUHUMATh 1€7b COBMECTHOM JESATEIBHOCTHU, TUIAHUPOBATH OPTAHU3AIUIO
COBMECTHOM pabOThI, pacrpenenaTh BUAbl padoT, TI0rOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yabTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX YEJIOBEK;

y4acTBOBaTh B TPYMNIOBBIX (opmax padoThl (0OCykIeHus, OOMEH MHEHUSIMH,
MO3TOBBIC MITYPMBI U IPYTHE), BHITIOIHATH CBOIO YaCTh PA0OTHI U KOOPJUHUPOBATH CBOU
JEUCTBUS C IPYTUMU YICHAMH KOMAaH]IbI, OIICHMBATh KAYECTBO CBOCTO BKJIaJa B OOIIIHIA
MPOIYKT MO KPUTEPUSIM, CPOPMYITMPOBAHHBIM yU4aCTHUKAMH B3aUMOICHCTBHUS.

PerynsiTuBHble YHUBeEpPCAJbHbIE YUeOHbIE 1eHCTBHS
PerynaruBHbie yHUBEpCAJIbHBIE YUeOHbIE IEHCTBUS 00eCIIeynBalOT OPMHUPOBAHUE
CMBICJIOBBIX YCTAHOBOK U KM3HEHHBIX HABBIKOB TUYHOCTHU.

Camoopranuzanus:

CaMOCTOSATENIbHO COCTAaBJIATh IUIAH, AITOPUTM PEIICHMS 3aJaud (WJIA €ro 4acTh),
BBIOMpATh CMOCOO pEelIeHUsT C YYETOM MMEIOLIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BAapHAHThl PEIICHUN C y4E€TOM
HOBOM HH(OpMaLUU.
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CaMOKOHTPOJIb:

BJAJETh CIOCO0AMU CaMONPOBEPKH, CAMOKOHTPOJISI Ipolecca U pe3yibpTaTa
pelIeHNsT MaTeMaTUYECKOH 3a1auu;

OpEeIBUIETh TPYAHOCTH, KOTOpPBIE MOTIYT BO3HMKHYTh INpU pELICHUH 33a7auH,
BHOCHUTH KOPPEKTHBBI B JCSITEILHOCTb HA OCHOBE HOBBIX OOCTOSITENBCTB, HAMIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yjbTaTa JEATEIBHOCTH IIOCTaBICHHOM LENH
U YCJIOBHSIM, OOBSICHATH NMPUYMHBI JOCTHXKEHUS WM HEIOCTHXKEHUS LEIH, HaXOIUTh
OLIHUOKY, 1aBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

HPEMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ynbTaThl OCBOCHMS MPOrPAMMBI 10 MATEMATUKE ITPEIACTABIICHBI 110
rojam oOy4eHHs B paMKax OTAEIbHBIX y4eOHBIX KypcoB: B 5—6 Kiaccax — Kypca
«MaremaTtuka», B /-9 kiaccax — KypcoB «Anredpa», «l'eomerpusi», «BeposTHOCTH
U CTaTHUCTUKA.
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®EJEPAJIBHAS PABOYASI IIPOTPAMMA YUEBHOTI'O KYPCA
«MATEMATHUKA» B 5-6 KIIACCAX

COIEPKXAHUE OBYYEHMUA
S KUIIACC

HarypaJjibHble YHCJIa M HYJIb

Harypansnoe wuwucno. Psg HarypaneHbix uyucen. Ywcino 0. HM3obpaxkenue
HATypaJbHBIX YUCEJ TOUKAMU HA KOOPJUHATHOM (YUCIOBOM) IPSIMOM.

[losunnonHas cucTteMa CyHCICHUsA. PuMmckas Hymepanusi Kak OpuUMeEp
HETIO3UIIMOHHOW CHUCTEMBI CUUCIICHUS. J{eCATUYHAs CUCTEMA CUUCIICHUS.

CpaBHeHHE HATypaJbHBIX YHCEJ, CPAaBHEHUE HATYypPAJIbHBIX YHCET C HYJIEM.
CrniocoOs1 cpaBHeHUs. OKpyTIIeHHE HATYPaJIbHbBIX YUCEIL.

CioxxeHue HaTypaJbHBIX YHCEJ, CBOMCTBO HYJIA IPHU CIOKECHUU. BblunTanue kak
JIENUCTBUE, OOpaTHOE CIOXKECHHIO. YMHOXEHUE HATYPaJIbHBIX YHCEN, CBOMCTBA HYJsS
U CIUHUIIBI Tpu yMHOXEHHH. JleneHue kak JeicTBUE, OOpaTHOE YMHOXKEHHIO.
KomnoneHnTs! neiicTBUi, CBSI3b Mexy HUMU. [IpoBepka pesysbrara apupmMeTuuecKkoro
nevictBusi. IlepeMecTUTeNbHOE M COYETATENILHOE CBOMCTBA (3aKOHBI) CIIOXKEHUS WU
YMHOKEHHUSI, paclpeIeIuTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

Ucnonb3oBanue OykB i 0003HAYEHHS HEU3BECTHOTO KOMIIOHEHTA M 3alucCu
CBOMCTB apu(hMETUUECKUX JACHCTBUM.

Jlenvtenu U KpaTHBIE YKCIIA, PA3JIOKEHUE HA MHOXKUTENU. [IpocThie U cocTaBHbIE
yucina. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

CreneHb ¢ HATYpAJIBHBIM MOKAa3aTeNeM. 3alUCh YKUCIa B BUJIE CYMMBI Pa3psiaHbIX
CJIaracMblx.

HucnoBoe BpIpakeHHE. BplunciieHUE 3HAYEHUNW YHCIIOBBIX BBIPAXKEHUM, MOPSIIOK
BBIMIOJIHEHUS ACUCTBUU. VCMONb30BaHME MPU BBIYUCICHUSAX MNEPEMECTUTEIBHOTO H
COYETATEILHOTO CBOMCTB (3aKOHOB) CIIOKEHUS M YMHOXEHHUS, PACHPEACIUTEIBHOTO
CBOMCTBA YMHOEHHUSI.

JApodu
[IpencraBienue o aApoOU Kak CrocoOe 3amucu 4acTh BedUYUHbBI. OOBIKHOBEHHBIC

npo6u. IlpaBunbHbIE W HempaBUiIbHBIE ApoOu. CMmernaHHas ApoOb, MPEIACTABICHUE
CMEIIaHHOW poOu B BUJE HEMPABUIHLHOW NAPOOU M BBIIECICHUE IEJI0NW YaCTH YHCIIA U3
HenpaBuiIbHOU apobu. M3o00paxenue npodeit ToukaMu Ha YucaoBoM npsiMoii. OCHOBHOE
cBoiictBo npobu. Cokpamienue apooOeit. [IpuBenenue npodu K HOBOMY 3HAMEHATEIIIO.
CpaBHeHue qpo0eii.

CrnoxeHue W BbIYMTAHHE JpoOeil. YMHOXEHUE W JejeHue ApoOeid, B3auMHO-
obpatHble apodu. HaxoxaeHne 4acTy 1ea0ro 1 1eJIoTo MO €ro YacTH.

Hecatuunas 3anuch JapoOeil. [lpencraBieHue AECATUYHOM JpoOM B BHUJE
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OoObIKHOBeHHOM. M300paxeHne necATUYHBIX ApoOel TOUYKaMH Ha YHCIOBOW MPSMOIA.
CpaBHEHHE IECATUUHBIX APOOEH.

ApudmeTnueckue JEHUCTBUS C IECATUUHBIMU ApoOsaMU. OKpYyTICHHE NECATUUHBIX
po0ei.

Penienue TeKCTOBBIX 3a/1a4

Pemenne TekcTOBBIX 3a7ad apudmeTHyeckuM crocoOoM. PereHue JTOrnyeckux
3aja4. Pemenue 3amad mepebopoM BCeX BO3MOXKHBIX BapuaHTOB. Mcmosb3oBaHue mpu
pelieHnu 3a71ad TabJIUIl U CXEM.

Pemenune 3anay, compepkanmx 3aBUCUMOCTH, CBS3bIBAIOIINE BEIIMUUHBL: CKOPOCTb,
BpEMs, PACCTOSIHHE, II€HA, KOJWYECTBO, CTOMMOCTh. EIWHUIBI M3MEpEHMS: MacCChl,
o0beMa, 1IeHBI, PAaCCTOSIHUSA, BPEMEHH, CKOPOCTU. CBsI3b MEXKIy €IMHUIIAMUA U3MEPEHUS
Ka)KJ0M BEJIMYMUHEIL.

Perienre 0OCHOBHBIX 3a71a4 Ha APOOH.

[IpencrapiieHyre JaHHBIX B BUJIE TAOIUII, CTOIOYATHIX TUarpaMM.

Harnsignasi reomerpus

Harnsguele npenacraBieHus o gurypax Ha IUIOCKOCTU: TOYKa, MpsAMas, OTPE3OK,
JIy4, YrOJI, IOMaHasi, MHOTOYTOJIbHUK, OKPY’KHOCTb, KpyT. YTOJIL. [IpsAMO#, OCTpBIN, TYIION
Y Pa3BEPHYTHIN YIJIBL.

JUiMHa OTpe3Ka, METPUYECKHME €IWHULBI JUIMHBL. J[IuHA JOMaHOW, NEepUMeTp
MHOT'OYTOJIbHUKA. MI3MepeHne u moCTpOeHHE YIJIOB C IOMOIIBIO TPAHCIIOPTUPA.

Harnsgnele mnpeacraBineHuss o (QUIypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
IPsIMOYTOJILHUK, KBaJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3o0paxxenne ¢uryp, B TOM umcie Ha Kietdarod Oymare. Iloctpoenue
KOH(UTypalnii U3 acTel NMpsMOi, OKPY>KHOCTH Ha HETMHOBAHHOM U KJieT4aTon Oymare.
Hcnonp30BaHre CBOMCTB CTOPOH M YIVIOB MPSIMOYTOJIbHUKA, KBAIpaTa.

[Tmomane MPSIMOYTOJIbHUKA 151 MHOT'OYT'OJIbHUKOB, COCTaBJICHHBIX
U3 TMPSMOYTOJBHUKOB, B TOM 4YHCJIe (QUTyp, M300paKEHHBIX Ha KIieT4yaTol Oymare.
Enuaunier usmepenus mioniaau.

Harnsinaple mipeicTaBiieHHs O TMPOCTPAHCTBEHHBIX (UTYypax: MPsIMOYTOJIBHBIM
napasuienenunes, Kyo, MHOrorpanHuku. M3o0paxeHue npocTelimx MHOTOTPaHHUKOB.
Pa3BepTku kyOa u napaynenenunena. Co3gaHue Mojieseii MHOTOIpaHHUKOB (U3 Oymaru,
MIPOBOJIOKH, TUIACTUIIMHA U APYTUX MATEPUAIIOB).

OO6beM psIMOYTOIBHOTO Napajuienenunena, kyoa. Equauiisr uamMepenus: oobema.

6 KJIACC

HarypajbHble yncia
Apudpmernueckue JEHCTBUS € MHOTO3HAYHBIMU HATypalbHBIMU  YHCIIAMHU.
YuciioBble BBIPAKEHUSI, MOPSIAOK ACHCTBUM, UCIOJIb30BaHUE CKOOOK. Mcrmonb3oBaHue

IIPpU BBIYUCIICHUAX IEPEMCCTUTCIBHOIO M COUYCTATCIILHOI'O CBOMCTB CJIOKECHMUS M
11



denepanbHas pabouas nporpamma | Marematuka. 5-9 kiaccel (0a30BbIil YPOBCHB)

YMHOXKEHHS, PaCIpeIeTUTEIPHOTO CBOMCTBA YMHOXKEHUA. OKpyrieHue HATypaIbHBIX
YHCE.

Jlenutenu u KpaTHBIC YKCIIa, HAKOOIBIIMA OOIIHIA ACIUTETh M HANMEHBIIIEE 0011Iee
KpaTHOE. [[eTMMOCTh CyMMBI M IPOU3BEACHHMS. [[elICHIE C OCTaTKOM.

Apodu
OObIKHOBEHHAs1 NIpoOb, OCHOBHOE CBOWCTBO JpoOM, COKpalleHue IpoOeH.

CpaBHeHHME U ynopso4YuBaHuEe ApoOeil. PemieHune 3agad Ha HAxXOKIEHUE YacTH OT
LIEJIOTO U 1IEJIOTO IO ero yactu. /[pobHoe uucno kak pe3ynbrar neiaenus. [Ipencrasienue
JNECATUYHOW NIpoOH B BHUJAE OOBIKHOBEHHOM IpOOM M BO3MOXXHOCTH MPEICTaBICHUS
OOBIKHOBEHHOM JIpOOH B BUJE JECATUUHOM. JlecsTuunbie ApoOu U MEeTpHUecKasi cucTeMa
Mep. ApupMEeTHYECKHE JIEHCTBUS W YUCIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMH M
JNECATUYHBIMH TPOOSIMH.

OtHotenue. Jlenenrie B JaHHOM oTHOIIeHHH. Macmtad, nmponopuus. [Ipumenenue
IPOIOPLMI PY PELLICHUH 3a4a4.

[lonsiTne mpoueHTa. BelYMCIIEHHE MPOLIEHTAa OT BEJIWYUHBI U BEJIWYUHBI 110 €€
MpOLIEHTY. BpIpakeHWe TMPOLEHTOB [AECATHYHBIMU JpoOsmu. Pemienune 3amau
Ha MIPOLIEHTHI. BeipakeHne OTHOLIEHUSI BETUYUH B IPOLEHTaX.

IHosokuTEIBHBIC H OTPULATEIbHbBIC YHCJIA

[TonoxutensHble W oOTpuuaTenbHble 4yucia. llensie uywcia. Monyns 4yucna,
reoOMeTpUYECKas MHTEpIpETaLns MOAYJIs yrciia. M300pakeHue yncen Ha KOOpAMHATHOM
npsmoi. YucnoBsle npomexyTku. CpaBHeHHE uucesl. ApupMETHUYECKHE ACHCTBUS C
IOJIOKUTEJIBHBIMU Y OTPULIATEIbHBIMU YHCIaAMHU.

[IpssMmoyrosibHast cucTeMa KOOpJAMHAT Ha IJIOCKOCTH. KoopauHatel TOYKHM Ha
IJI0CKOCTH, abcuucca U opauHara. [locTtpoeHue Touek M (puryp Ha KOOPAMHATHOU
IJIOCKOCTH.

bykBeHHbI€e BbIpaskeHHs

[Ipumenenre OyKB JJig 3alMCH MATEMaTHYECKUX BBIPAKEHUN M TMPEIIOKEHUH.
CpoiictBa apudmeTnyeckux JeWCTBU. DByKBEeHHbIE BBIpAXEHUS W  YHCIIOBBIE
IIOJICTAHOBKM. DyKBEHHBIE paBEHCTBA, HAXOXKACHUE HEU3BECTHOIO KOMIIOHEHTA.
@opMyinbl, QopMysbl NEpUMETpa W IUIOHIAAM MPSMOYrOJIbHHKA, KBajpaTa, oObeMa
napaJijiesienunena u Kyoa.

Pelnenne TeKCTOBBIX 32124

Pemienne TekCTOBBIX 3adad apudMETHYECKUM CrocoOoM. PemieHue JIoruyecKkux
3a1a4. Pemenue 3a1au mepebopoM BCeX BO3MOKHBIX BAPUAHTOB.

Pemenue 3amay, coaepkaimx 3aBUCUMOCTH, CBSA3BIBAIOIINX BEJIMUHUHbBI: CKOPOCTD,
BpEMs, PaCCTOSIHHE, 1IeHa, KOJTUYIECTBO, CTOUMOCTh, IPOU3BOIUTEIIBHOCTD, BPeMs, 00beM
paboThl. EquHuilbl U3MEpeHus: Macchl, CTOMMOCTH, PAaCCTOSIHUSI, BPEMEHHU, CKOPOCTH.
CBsi3b MEXKy €AMHULIAMH U3MEPEHUS KaXKJI0M BEJIIMYUHBI.

Pemienune 3amay, CBSI3aHHBIX C OTHOUIEHHWEM, MPOIMOPIMOHATBLHOCTHIO BEJIUYUH,
MPOIICHTAMU; PEIIEHUE OCHOBHBIX 3a/1a4 Ha POOU U MPOIEHTHI.
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Onenka u TpUKUAKA, OKpyrieHue pesynbrata. CocraBieHue OyKBEHHBIX
BBIPAKEHUH I10 YCIOBHIO 3aa4H.

[IpencraBneHre JaHHBIX C MOMOIIBIO Tabmuu U guarpamm. CronOuaTsie
JarpaMMBbl: YTEHUE U NTOCTpOeHUE. UTeHNHe KPYTrOBbIX AUArPaMM.

Harasanasi reomerpust

Harnsanele npencraBieHus o ¢urypax Ha IJIOCKOCTH: TOYKA, MpsMasi, OTPE3OK,
Jy4, yToJj, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJbHUK, OKPY>KHOCTb,
KpYT.

B3anmHoe pacnonokeHue ABYX MPAMBIX Ha IJIOCKOCTH, MapajuleIbHbIE MPSIMBIE,
NEePIEHANKYIIIPHBIE IpsMbIE. I3MepeHne pacCTOSHUN: MEXIY IBYMS TOUKAMHU, OT TOUKU
110 MPSIMOiA, IJIMHA MapLIpyTa Ha KBaAPATHOU CETKE.

N3mepeHre © TMOCTPOECHHE VYIJOB C TOMOILIBIO TpaHCHopThpa. Bumel
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIN, TYNOYTOJIbHBINA, paBHOOEAPEHHBIMH,
PaBHOCTOPOHHUH. YEThIPEXYTONbHUK, TPUMEPHI YETHIPEXYTOJIbHUKOB. [IpAMOYyTronbHUK,
KBaJipaT: HCIOJIb30BaHUE CBOWCTB CTOPOH, VIJIOB, JuaroHaieil. M3oOpaxeHue
reOMETPUUYECKUX (UTyp Ha HEIMHOBAHHOW OyMmare C MCIOJNb30BAaHUEM LIUPKYJIA,
JUHENKH, yToIbHUKA, Tpancnoptupa. [locTpoeHus Ha kietyaToil Oymare.

[lepumerp MHoOroyronpHuka. [loHsTHE TUIOImAnU QUIypbl, €IUHULBI U3MEPEHUS
wiomaau. [IpubnmxenHoe n3mepeHue miomaan Guryp, B TOM 4YMCi€ Ha KBaJpaTHOU
cetke. [IpubnmxeHHoe u3MepeHue JUIMHbI OKPY>KHOCTH, ITUIOIIA U Kpyra.

CuMmMmeTpus: HEeHTpalbHasA, 0CEBas U 3epKaJIbHASI CAMMETPHH.

[TocTpoeHne cuMMETPUYHBIX QUTYD.

HarnsinHble mpeacTaBieHns 0 POCTPAHCTBEHHBIX (PUTypax: mapasuiesenumen, Kyo,
pu3Ma, nupamuia, KOHyc, UIMHAP, map U chepa. M3o0paxkeHne NpocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3BepTOK MHOIOIPAHHUKOB, IWJINHAPA U KoHyca. Co3anue Mozenein
MPOCTPAHCTBEHHBIX (UTYp (M3 OymMaru, IpOBOJIOKH, IUTACTUIIMHA U IPYTUX MAaTEPUATIOB).

[Tonsatue oObema, eaWHUIBI H3MEpeHHsT o0bema. OO0BEM MNPSIMOYTOJBHOTO
napajjiesnenurnena, Kyoa.

HHPEAMETHBIE PE3YJIBTATbHI

[IpenMeTHble pe3ynbTaThl OCBOCHHUS MpPOrpaMMbl yuyeOHOro Kypca K KOHILY
oOyueHus B 5 Kjacce.

Yucsa v BbIYUCICHUA

[lonumMaTh U MPaBWIBHO YMNOTPEOJATh TEPMHHBI, CBS3aHHBIE C HATypajIbHBIMU
YHClIaMi, OOBIKHOBEHHBIMH U JECSITUUHBIMU JPOOSIMHU.

CpaBHHBaTh M YIOPSI0YMBATh HATypajbHbIE YWCJIA, CPABHMBATh B IPOCTEUIINX
cllydasix OObBIKHOBEHHBIE IPOOH, IECATUUHBIE IPOOH.

CoOTHOCUTBH TOUKY Ha KOOPJIMHATHOW (YMCIIOBOM) MPSIMOM C COOTBETCTBYIOIIUM €M
YUCJIOM M M300pakaTh HATypajbHbIE YHMCIIa TOYKAMH Ha KOOPAMHATHOW (YHMCIOBOM)
MPSMOM.
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BoinonHaTe  apudMeTHyeckue JEHCTBUA C  HATYpPAIbHBIMU  YHUCJIaMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MPOCTEUILINX CITydasiX.

BoInonHATh TPOBEPKY, MPUKHUIKY PE3YJIbTATA BHIYMCICHUMH.

OKpyTJIsTh HaTypaJibHBIE YKCIA.

Penienue TeKCTOBBIX 33124

Pemate TekcTOBBIE 3amaud  apu(PMETHYECKHMM CIIOCOOOM U € IOMOIIBIO
OpraHU30BaHHOT'O KOHEYHOTO Mepedopa BCEX BO3MOKHBIX BAPUAHTOB.

Pemate 3amaun, coaepxaiiyde 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMYUHBI: CKOPOCT,
BpEMSI, PACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTD.

Hcnonb3oBaTh KpaTKUe 3alMMCH, CXEMBbI, Ta0IHIIbI, 0003HAUEHUS TIPH PEIICHUH 3a/1a4.

ITonb30BaThCSI OCHOBHBIMU €IMHUIIAMH M3MEPEHHUS: IIEHbI, MACChl, PACCTOSIHUA,
BPEMEHHU, CKOPOCTH, BBIPAYKATH OJJTHU €IMHUIIBI BEJTMUYUHBI YEPE3 APYTHE.

N3BnekaTh, aHaNM3UpOBaTh, OIEHUBAThH WH(MOpPMAILIMIO, TMPEICTABICHHYIO B
Ta0auIe, Ha CTOJ0YATOM aWarpaMme, MHTEPIPETUPOBATH MPEJICTABICHHBIC TaHHEIE,
WCMOJIb30BaTh JJAHHBIE TPU PEUICHHUM 33/1a4.

Harnsignast reomerpus

ITonp30BaThCA TEOMETPUUECKMMHU MOHATUAMM: TOUKA, NPSAMasi, OTPE3OK, JIyd, yToJI,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mNpuUMEpbHl OOBEKTOB OKPYXAIOUIEr0 MHpa, HUMEIOIHX (opMy
M3YYEHHBIX TEOMETPUUYECKUX PUTYP.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSA3AHHYIO C YIJIaMH: BEpPIIMHA CTOPOHA, C
MHOTOYTOJIbHUKaMH: YIOJl, BEPIIMHA, CTOPOHA, JUArOHajb, C OKPYKHOCTBIO: PajHyc,
IUaMETP, LEHTP.

N300paxxaTh N3y4eHHbIE FE€OMETPUUYECKHE (PUTYPhl HA HETMHOBAHHOW M KJIETYATOM
OyMare ¢ MOMOUIBIO HUPKYJISI ¥ TIMHEUKH.

HaxoauTe MJIMHBI OTPE3KOB HENMOCPEACTBEHHBIM M3MEPEHHEM C IOMOULIBIO

JIMHENKH, CTPOUTH OTPE3KH 3aJAHHOM JIUTMHBL, CTPOUTH OKPY’KHOCTB 3aIaHHOTO pajnyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB NMPSMOYIOJIBHMKA, KBaapara JUisl UX
NOCTPOEHUS, BEIYUCIEHUS IIJIOIAAU U IEPUMETPA.

Bbruucnsats nepuMerp U riomaab KBaapaTa, IpsIMOYToJIbHUKA, (PUTYp, COCTaBICHHBIX
13 MPSMOYTOJIBHUKOB, B TOM YHUCie QUryp, n300pakeHHbIX Ha KJIET4aToON OyMmare.

[losnb30BaTbCs  OCHOBHBIMH ~METPUYECKMMHU €IUHULAMH W3MEPEHHs JJIMHBI,
IJIOIA/IH; BBIPAXKATh OJHU €IMHULIBI BEJIUUYHUHBI Yepe3 IpyTrue.

Pacno3naBaTpe mapamienenunes, Ky0, UCIOJb30BaTh TEPMUHOJOTHIO: BEPILIMHA,
pedpo rpaHb, UBMEPEHUS, HAXOIUTh U3MEPEHHUS MapasuieNenumnena, Kyoa.

Boruncnate  o0beM KyOa, mNapajuiesienurena MO 3aJaHHbIM — M3MEpPEHHSIM,
M0JIb30BAThCS €AMHUIIAMU U3MEPEHUs 00beMa.

Pemare HeclOXHBIE 337aud  HAa M3MEPEHUE TE€OMETPUYECKHX  BEIMYHH
B IIPAKTUYECKUX CUTYAILUSX.

[IpeameTHble pe3ysibTaThl OCBOCHUS MPOrpaMMbl Y4EOHOTO Kypca K KOHILY
oOyueHus B 6 Kiacce.
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Yucia 1 BoIYHUCIEHUS

3HaTh M MOHUMATh TEPMHUHBI, CBA3aHHBIE C pPA3JIUYHBIMU BUJIAMU YHUCEI U
crocobamMu WX 3aMucH, MePeXOoJuTh (€CIM 3TO BO3MOXXHO) OT OAHOM (hOpMBI 3aIUCH
4yyciia K APYromu.

CpaBHHBATh U YIIOPSA0YUBATH LIEJIbIE YNCIIA, 0OBIKHOBEHHBIE U JECATUYHBIE APOOH,
CpPaBHMBATh YMCJIA OJTHOTO U PAa3HBIX 3HAKOB.

BbInonHATh, coueTast yCTHbIE M IMCbMEHHBIE IPUEMBI, apu(METHUECKUE AEUCTBUSA
C HATYpPaJIbHBIMH W ILEJIBIMU YHCIAMH, OOBIKHOBEHHBIMU M JECATUYHBIMHU JPOOSIMH,
IIOJIOKUTEJIBHBIMU Y OTPULIATEIbHBIMY YHCIaMU.

BBIUuCIATE 3HAYEHUS! YHCIOBBIX BBIPAKCHWM, BBINOJHATH NPUKHUIKY U OLEHKY
pe3yJibTaTa BBIUKUCICHHM, BHIITIOJIHATH IPEOOPAa30BAHNS YUNCIIOBBIX BBIPAKEHUN HA OCHOBE
CBOMCTB apu(METUUECKUX ACHUCTBUH.

CoOTHOCUTH TOYKY Ha KOOPAMHATHOM IPSMOM C COOTBETCTBYIOIIMM €M YHCIOM
Y U300pakaTh YUCiIa TOYKAMU HAa KOOPJIMHATHOM NPSIMOM, HAXOIUTh MOAYJIb YHCIIA.

COOTHOCHTH TOYKHM B MPSIMOYTOJIBHOM CHCTEME KOOPAMHAT ¢ KOOPAWHATAMU 3TOU
TOYKHU.

OKpyIJITh LieJIbI€ YUCTIa U JECATUUHbIE APOOU, HAXOIUTh MPUOIMKEHUS YUCEI.

YncioBbIe U OYyKBEHHbIE BbIPAKEHUS

[TonumaTe W ynoTpeOJATh TEPMHUHBI, CBS3aHHBIC C 3aIIMCBHIO CTENCHH YHCIIA,
HaxOJWTh KBaJipaT M KyO 4YHCJIA, BBIUYUCIATH 3HAYEHUS YHCIOBBIX BBIPAXKEHUH,
coAepKalIuX CTCTICHHU.

[Tonp30BaThCs MpHU3HAKAMU JICIUMOCTH, pPacKiIaJblBaTh HATypajlbHbIE 4YHClIa Ha
MPOCTHIE MHOKHUTEH.

[Tonp30BaThCa MacITabOOM, COCTABIISATh TPOTIOPLIUUA U OTHOIIICHHUSI.

Ucnonb3oBath OykBBI AJisi OOO3HAUEHUS YUCET TPHU 3aMUCH MaTeMaTUYECKHUX
BBIpQKCHUN, COCTABIATh OYKBEHHBIC BBIpAKCHUS W (POPMYJIbI, HaXOAUTh 3HAYCHUS
OYKBEHHBIX BbIpaKE€HUM, OCYIIIECTRIISAS HEOOX0IMMbIE TTOACTAHOBKH U MPEeoOpa3oBaHUsI.

HaxonuTe HEN3BECTHBIN KOMIIOHEHT PABEHCTBA.

PenreHnue TeKCTOBBIX 32124

Pemrats MHOTOIIIarOBEIE TEKCTOBBIE 3a/1a41 apU(IMETHUECKHUM CITIOCOOOM.

Pemate 3amauu, CBsi3aHHBIE C OTHOIICHHEM, MPOIMOPIIMOHATIHLHOCTHIO BEJIUYUH,
MIPOIICHTAMH, PEIIaTh TPU OCHOBHBIC 3a/1a4d Ha APOOH U MPOIICHTHI.

Pemate 3amaun, cojeprkaiiue 3aBUCUMOCTH, CBA3BIBAIONINE BEJIMYUHBI: CKOPOCTD,
BpeMs, PACCTOSHHE, II€HA, KOJHMYECTBO, CTOMMOCTH, IPOU3BOIUTEIHLHOCTH, BpEMS,
oO0beMa pabOTBI, HWCMOJL3YS apuPMETHUYECKUE JEHCTBHS, OIICHKY, NPHKUIKY,
MI0JIB30BAThLCS SAMHUIIAMHU U3MEPEHHUS COOTBETCTBYIOIINX BEIIMYHH.

CocraBnsaTh OyKBEHHBIC BBIPAKEHUS 110 YCIOBUIO 33/1a4H.

N3Bnekats nH(GOpMAIINIO, TPEICTABICHHYIO B TA0IUIAX, HA TUHEHHOMN, CTOI04YaTOM
WIM  KPYroBOM  JuarpaMMmax, HWHTEPIPETUPOBATH  MPEACTABICHHBIC  JIAHHEIE,
WCIIOJIh30BATh JaHHBIC MIPHU PEIICHUH 3a/1a4.

[IpeacraBnsaTe MHGOPMALUIO C TOMOIIBIO TAOJIMIL, IMHEHHOM 1 CTOI0YATON qrarpaMM.
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Harasignasi reomerpus

[IpuBoanTh mpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHpPA, HUMEIIMHX (Hopmy
M3YYEHHBIX T€OMETPUUYECKHUX TJIOCKUX U MPOCTPAHCTBEHHBIX (DUTYP, TPUMEPHI PABHBIX U
CUMMETPUYHBIX QUTYP.

N300paxaTh C MOMOIIBIO IUPKYJIS, TUHEHKH, TPAHCTIOPTHPA HAa HEIMHOBAHHOU U
KJIETYaTOi Oymare H3y4yeHHbIC IJIOCKHE TreoMeTpudeckue (urypsl U KoH(UTypaiuw,
CUMMETPUYHBIE QUTYPBI.

[Tonb30BaTbC TEOMETPUUYECKUMH TMOHITHSIMH: PABEHCTBO (QUTYp, CHUMMETpPHS,
MCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYI0 C CHUMMETpPUEH: OCh CHMMETPHUH, LEHTP
CUMMETPHH.

HaxoauTh BeIMUMHBI YTJIOB U3MEPEHUEM C IIOMOIIBIO TPAHCIIOPTUPA, CTPOUTD YTJIBI
3aJJaHHOW BEJMYMHBI, MOJH30BATHCS MPU PEIICHUHU 3a7ad TPagyCHON Mepoil YIIIOB,
pacrno3HaBaTh Ha YePTEKaxX OCTPbIH, MPSAMOI, pa3BEPHYTHIM U TYNOH YIJIbI.

BbruncnaTe IMHY —JIOMaHOW, NEpUMETP MHOIOYTOJIbHHMKA, I10Jb30BaThCs
€IMHULIAMU WU3MEpPEHUsl JUIMHBI, BBIpAXKaTh OJHU €AMHMIIBI M3MEPEHHs JIMHBI Yepe3
ApyTHeE.

HaxoauTh, HcCronb3yss 4YepTEKHbIE HWHCTPYMEHTBI, PACCTOSHUS: MEXIY JABYMs
TOYKaMH, OT TOYKH JI0 TIPSMOM, JJIMHY ITyTH Ha KBaIpAaTHOU CETKE.

Boruncnsate miomans Gpuryp, COCTaBICHHBIX U3 NPSMOYTOJbHUKOB, UCIIOJIb30BATh
pazOueHre Ha MpSIMOYTOJbHMKH, Ha paBHble (UIYpBI, JOCTpauBaHHE MO
MNPSIMOYTOJIbHUKA, TIOJIB30BATHCS OCHOBHBIMH E€IMHHUIIAMH HW3MEpPEHUs IUIOLIA/IH,
BbIpaXKaTh OJAHU €JUHUIIBI U3MEPEHMSI IIJIOLAAN YepEe3 IpyTrHe.

Pacrio3naBaTh Ha MOZENAX M H300pKEHUSX MHUpPaMHUAy, KOHYC, LMJIUHJID,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, PeOpO, TpaHb, OCHOBAHHE, Pa3BEPTKA.

N300pakats Ha KIleT4aTol Oymare nmpsiMOyTrOJIbHBIN MapajieeuIie].

Boruncnsate 00beM NpSMOYTOJIBHOTO Mapajiesienuiena, Kyba, IO0Jb30BaThCs
OCHOBHBIMH €IMHUIIAMH U3MEPEHUsI 00heMa,

Pemarh HecloXHBIE 3aJaud Ha HAXOXICHHE T€OMETPUUYECKUX BEJIMYUH
B MIPAKTUYECKHUX CUTYaIUIX.
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TEMATHYECKOE IINTAHUPOBAHHUE

S KUIACC
HanmenoBanue paznena | KosnmuecTtsBo OcHoBHOE OcCHOBHBIE BUIBI IEATEIILHOCTH 00yYaIOMINXCS
(Temnl) Kypca 4acoB COJICpKAHUE
HarypanbHble uncia. 43 Hecsatuanas Yurarth, 3alIUCHIBATH, CPABHUBATH HATYPAJIBHBIC YHCIIA;
JleicTBUS ¢ HaTypaJIbHBIMU CUCTEMA CUMCJICHHS. | NMPEAJArarb M 00CyKAaTh CIIOCOOBI YIIOPSAA0UYNBAHNS YU CEIL.

qucCiiaMn

Psn matypanbHbIX
YuUCel.
Harypanbenbii psa.
Yucio 0.
HarypanbHbie uncna
Ha KOOPJIMHATHOU
IPSIMOIA.
CpaBHeHue,
OKpYTJIEHUE

HaTypaJIbHbIX YHACEIL.

Apudmerndeckue
JICUCTBUSA

C HaTypaJIbHBIMH
yuciiamu. CBoiicTBa
HYJIS IPU CIIOKEHUHT
U YMHOKEHUU,
CBOMCTBA €IUHMIIBI
IpU YMHOKCHUH.

H300paxkaTh KOOPAMHATHYIO MPAMYIO, 0TMEYATh YUCIIA
TOYKaMH Ha KOOPJIMHATHOUN MPSIMOMl, HAXOAMTh KOOPIUHATHI
TOYKH.

HccaenoBath cBOlCTBA HATYypalbHOTO psina, uncen 0 u 1
IIPU CJIIOKEHUH U YMHOKCHUH.

Hcnonb30BaTh NPaBUJIO OKPYTJIEHUS HATYPAJIbHBIX YHUCEIL.
BoinosHATh apuMeTHUecKe 1eiicTBUA C HaTypPaJIbHbIMU
YUCTIaMU, BBIMUCISATH 3HAUCHUS YUCJIOBBIX BBIPAKEHUN

co cKkoOKamu 1 6€3 CKOOOK.

3anucbIBATH NMPOU3BEACHUE B BUJIE CTEIIEHU, YMTATh
CTENIEHU, MCI0JIb30BATh TEPMHHOJIOTHIO (OCHOBAHUE,
MOKA3aTeNb), BBIYMCAATH 3HAYEHHUS CTCTICHEN.
BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIpaKEHUH, MpeaiaraTb 1 IPUMEHATH IPHeMbl IPOBEPKH
BBIYMCIICHUN.

Hcnoab30BaTh NpU BIYUCIEHUSIX IEPEMECTUTETHLHOE

Y COYETATENBHOE CBOMCTBA CIIOKEHUSI U YMHOKEHHS,
pacIpeaeuTeIbHOE CBOMCTBO YMHOXKEHUS; GOPMYTHPOBATH
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ITepemecTuTensHOE
1 COUYeTaTeIbHOS
CBOMCTBA CJIOKCHMUS
Y YMHOXEHUSI,
pacnpeieTuTenIbHOe
CBOMCTBO
YMHOXKCHHUS.
Hemarenn

Y KpaTHbBIC YUCIIa,
pa3IOKEHUE Ynca
Ha MHOKHATCIIH.
Jlenenune

c ocratkoM. [IpocTeie
1 COCTaBHBIC UHCIIA.
[IpusHaku
JIEJTUMOCTH Ha 2, 5,
10, 3, 9.

CreneHp

C HaTypajbHbIM
MOKa3aTeJIeM.
YucnoBwie
BBIPKCHMUS;
MOPSAIOK JCUCTBUM.
Pemenune TeKCTOBBIX
3aJa4 Ha BCE
apudmeTHIecKue

U IPUMEHSTH MPaBUJIA ITPeoOpa30BaHUs YUCIOBBIX
BBIpaKEHUI HA OCHOBE CBOMCTB apu(PMETUUECKUX JCHCTBUM.
HccaenoBarb YnCI0BbIE 3aKOHOMEPHOCTH, BBIABUIATH

U 000CHOBBIBATH THIOTE3bI, POPMYITHPOBATH 0000IIEHUSA
U BBIBOJIBI 110 PE3YyJIbTaTaM NPOBEJCHHOTO UCCIIEIOBAHHS.
DopMyJTHPOBATH ONPeAeJIeHUsI ACIUTENS U KPATHOTO,
Ha3bIBATh JICIIUTEIIN U KPATHBIE YKCIIA; PACIIO3HABATDH
IIPOCTHIE U COCTaBHBIE uncia; GopMyaIHMpOBaThH

U MPUMEHSITh MPU3HAKM JICIUMOCTH Ha 2, 3, 5, 9, 10;
NMPUMEHATH AJITOPUTM PA3IIOKEHHS YUCIIa HA TPOCTHIE
MHOXUTEN; HAXOAUTh OCTATKH OT JCJIEHUS U HETIOJTHOE
YaCTHOE.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BHICKA3bIBAHUSA

0 HATypaJbHBIX YHCIIAX, IPUBOAUTH IPHUMePbI

Y KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAHMS 1 OTPULIAHUS
BBICKa3bIBAHUM O CBOMCTBAX HATYPAIbHBIX YHCEIL.
KoHncTpyupoBars MaTeMaTH4YeCKUE NPEIJI0KEHUS

C IIOMOUIBIO CBSI30K «U», KHIIN», KECIIH. .., TO...)».

PemaTh TeKCTOBBIE 3a71a4K apUMETUYECKUM CITOCOOOM,
HCMO0JIb30BATH 3ABUCUMOCTH MEXy BeTMYMHAMU (CKOPOCTb,
BpEMsl, pACCTOSIHUE; 1I€Ha, KOJIMYE€CTBO, CTOMMOCTD U Jp.):
aHAJIM3MPOBATH U OCMBICJIMBATDH TEKCT 33/1a4H,
nepegopMyIMpoOBaTh yCIOBHUE, M3BJIEKATh HEOOXOIUMbIC
JAHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEX/y BEJIMYNHAMU,
CTPOMTH JIOTUYECKYIO LIETIOYKY PACCYKICHUM.
MoaeaupoBaTh XO/1 pELICHHS 3aa4H C IOMOILBIO PUCYHKA,
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JICUCTBUS,
Ha IBWKCHIE
Y TIOKYTIIKU

CXEMBbI, TaOJIHIIBI.

IIpuBoauTh, pa3doupaTh, OLEHUBATH PA3IUUHBIC PEIICHNUS,
3alUCH PEIIEHUH TEKCTOBBIX 3a/1a4.

Kpurnyecku oneHUBaTh NIOJy4CHHBIN PE3YIIBTAT,
OCYLIECTBJATH CAMOKOHTPOJIb, IPOBEPSISL OTBET

Ha COOTBETCTBHE YCIOBUIO, HAXOAUTH OIIUOKH.

PemaTp 3a1a41 ¢ MOMOIIBIO ITepedopa BCEX BO3MOXKHBIX
BapUAHTOB.

3HAKOMUTBCS C HCTOPHE Pa3BUTHSA apUPMETHKU
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HaI‘J'ISII[HaH recoMCTpus.
JIMHUM Ha IIOCKOCTHU

12

Touka, ipsmasi,
OTPE30K, JIyY.
Jlomanas.
N3mepenne nmHbI
OTpE3Ka,
METPUUYECKHUE
€JIMHUIIBI
VU3MEPEHUS JJIUHBI.

OKpy>KHOCTB U KPYT.

[IpakTrueckas
pabota
«TocTpoenue y3opa
13 OKPY>KHOCTEN».
Yromn. [Ipsmoi,
OCTpBIN, TyHIOU

Y Pa3BEPHYTHIN
yrasl. M3mepenne

Pacno3HaBaTh Ha YepTEkax, pUCYHKAX, ONMUCHIBATD,
HCIIOJIb3Yysl TEPMHUHOJIOTHIO, U M300PaKaTh C IOMOUIbIO
YEPTEKHBIX HHCTPYMEHTOB: TOUKY, IPAMYI0, OTPE30K, JIyY,
yTOJ1, JIOMaHYI0, OKPY’KHOCTb.

Pacno3naBaTh, NPUBOAMTH NPUMEPHI OOHEKTOB PEaTbHOTO
MUpa, UMEIOIX (POpPMY U3yUEHHBIX (PUTYD, OLIEHUBATH UX
JIMHENHBIE pa3MeEpHI.

Hcnoab3oBaTh TMHENKY U TPAHCHIOPTUP KaK HHCTPYMEHTHI
JUIS IOCTPOCHHUSI U U3MEPEHMS: H3MEPATH JUIMHY OTPE3Ka,
BEJINYVHY yTJa; CTPOMTH OTPE30K 3aJaHHOW JIJIMHBI, YTOJI,
3a/IaHHOM BEJIMYMHBL; OTKJIAABIBATH [IUPKYJIEM PaBHBIC
OTPE3KH, CTPOUTH OKPYKHOCTb 33JaHHOTO paguyca.
N300paxkaTs KOHQUTYpALIMH T€OMETPUUECKUX (PUTYD

U3 OTPE3KOB, OKPYKHOCTEHN, X YaCTEN HA HEJIMHOBAHHOM

U KJIETYaTOM Oymare; npeasaaratb, ONUCbIBATH H 00CYKIATh
CIoco0bl, AJITOPUTMbI ITOCTPOCHUS.

Pacno3HaBaTh M M1300paxaTh Ha HEJIMHOBAHHOW
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YTJIOB.
[IpakTrueckas
pabota
«Iloctpoenune
YTIIOBY

U KJIeT4aTo Oymare mpsiMoi, OCTPBIN, TyHOH, pa3BepHYTHIN
VTJIbl; CPABHUBATH YIJIbL.

Bb14ucjasaTh 1IMHBI OTPE3KOB, JOMAHBIX.

IHonnMaTh U MCMOJIB30BATH NPHU PeLIEHUH 33124
3aBHCHMMOCTH MEXK/ly EAUHULIAMU METPUYECKON CUCTEMBI
Mep; 3HAKOMHMTBCH C HEMETPUUYECKUMU CUCTEMaMU MEp;
BbIPAKATh JUIMHY B Pa3JIMYHbIX €IMHUALIAX U3MEPEHUSI.
HccaenoBathb Gurypsl 1 KOHPUTypaLMK, UCHIOIb3YS

U POBBIE PECypChl

OOBIKHOBEHHBIE IPOOH

48

HpoOs. [IpaBuibHbIE
Y HETIPaBHJIbLHBIC
npoou. OCHOBHOE
CBOMCTBO JpOOH.
CpaBuenue po0eii.
Cnoxenue

U BHIYUTAHHE
O0OBIKHOBEHHBIX
npobeit. CmenranHas
IpoOb. YMHOXKEHUE
U JICTICHHC
OOBIKHOBCHHBIX
Jpo0eii; B3aUMHO-
oOpaTHbIe IpoOH.
Penrenue TekCTOBBIX
3a/1a4, CcoaepIKaIux
npobu. OCHOBHBIC

MopenaupoBaTh B rpadUyecKoil, MpeaMeTHON (opme,

C IOMOIIBIO KOMITBIOTEPA MOHSTHS U CBOWCTBA, CBA3aHHBIC

¢ 0OBIKHOBEHHOM JPOOBIO.

YuTaTh U 3aIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE IPOOH,
NpeaIaraTb, 000CHOBBIBATH U 00CYKIATh CIOCOOBI
yHOPSI0UYUBAHUS APOOECH.

N3006pakaTh 00LIKHOBEHHBIC APOOU TOUKAMHU

Ha KOOPAUHATHOW IIPSMOM; MCIOJAB30BATH KOOPIMHATHYO
IPSIMYIO JIJI1 CPaBHEHUSI IPOOEH.

DopMyIMPOBaTh, 3ANIMCHIBATH C IOMOLIBLI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO IpoOU; MCIO0JIb30BaTh OCHOBHOE
CBOMCTBO Ipo0OH /ISl COKpAILlEHUs Ipo0el U MpUBEICHHUS
IpoOu K HOBOMY 3HaMEHATEIO.

IIpeacTraBasiTh CMELIAHHYIO IPOOb B BUJIE HEMTPABUIILHOM

Y BBIJICJNIATD 1IEJIYI0 YaCTh YMCia U3 HeMpaBUIbHOU ApoOu.
BoInoJHATh apudmMeTnueckue AeicTBus

C OOBIKHOBEHHBIMU APOOSIMU; NPUMEHATH CBOICTBA

21




denepanbHas pabouast mporpamma | Marematuka. 59 kinacchl (0a30BbIif YPOBEHb)

3aJ1a4M Ha ApoOHu.
[Tpumenenue OykxB
JUTSL 3aITUCH
MaTEMaTUYECKHUX
BBIPAKCHUMN

U NIPEMIOKEHUN

apuMeTUYECKUX ACUCTBUN JJI paluoOHAIU3aIUN
BBIYMCIICHUN.
BbINOJIHATH NPUKHUAKY M OLEHKY PE3YJIbTaTa BEIYUCICHHUI;

npeIaratb 4 NpUMEHSITh NPUEeMbI IIPOBEPKH BHIYNCIICHUH.

IIpoBoauTH McCJIeT0BAHUS CBOMCTB ApOOCH, OMHPasiCh

Ha YMCJIOBBIE 3KCIIEPUMEHTHI (B TOM YHCJIE C TIOMOILBIO
KOMIIBIOTEPA).

Pacnio3zHaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS

0 1po0sIX, NPUBOAUTH PUMEPHI U KOHTPIPUMEPHI, CTPOUTH
BbICKa3bIBAHUSA U OTPULIAHUS BBICKA3bIBAHUM.

Pemath TEKCTOBBIE 3a/1a4H, COAEPKAIINE IPOOHBIE TaHHbIE,
Y 32/1a4X HAa HAXO0XKJEHUE YaCTHU LEJIOT0 U LEJI0T0 110 €ro
YacCTH; BBISIBJIATH UX CXOACTBA U Pa3JINYHsl.
MoaeaupoBaTh X0/ pEIICHUS 33141 C IOMOIIBIO PUCYHKA,
CXEMBI, TaOJIUIIHI.

IIpuBoauTH, pa3dupaTh, OLEHUBATH PA3JIUYHBIEC PEILICHUS,
3alMCH PENIEHUI TEKCTOBBIX 3a1a4.

KpuTnuyecku oneHuBaTh MOJYyYEHHBIN PE3yJIbTarT,
OCYILIECTBIIATH CAMOKOHTPOJIb, IIPOBEPSS OTBET

Ha COOTBETCTBHUE YCIOBUIO, HAXOAUThb OILINOKH.
3HAKOMMTBCS ¢ MCTOPHUEH Pa3BUTHS apUPMETUKU

Harnmsannas reomerpust.
MHOroyrojasHuKU

10

MHOroyrojabHUKHY.
YeThIpexyroibHUK,
IIPSIMOYTOJIBHUK,
KBaJpar.
[IpakTrueckas

OnuckiBaTh, HCNOJb3YS! TEPMHUHOJIOTHIO, H300PAKATH

C IIOMOIIIBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJIEJIMPOBATh U3 OyMaru MHOTOYT OJIbHUKHU.

IIpuBoaAUTH MPpUMeEPBI 0O0BEKTOB PEATHLHOTO0 MUPA, UMEIOLIUX
(opMy MHOTOYTOJIbHHKA, IPSIMOYTOJIbHUKA, KBApaTa,
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pabota
«IlocTpoenue
MPSAMOYTOJIBHUKA

C 3aJJaHHBIMU
CTOPOHAMU

HA HEJIMHOBAaHHOU
Oymarey.
TpeyroiapHUK.
[Imomane

U TIEPUMET)P
MPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
PSIMOYTOJILHUKOB,
€AUHULBI
U3MEPEHUS
TJIOIIAIU.
[Tepumetp
MHOTOYTOJIbHUKA

TPEYTOJIbHUKA, OLeHUBATD X JIMHENHBIE PA3MEpPBI.
BerumncasiTe: nEpUMETp TPEYTOJIbHUKA, IPSIMOYTOJIBHHKA,
MHOT'OYTOJIbHUKA; IUTOIAb NPSIMOYTOJIbHUKA, KBaJpaTa.
N300paxkaTsh 0OCTPOYTOIbHBIC, IPSIMOYTOJIBHBIE

Y TYIIOYT'OJIBHBIE TPEYTOJIbHUKH.

Crpouth Ha HEIMHOBAaHHOM U KJleTyaTol Oymare KBajpar
Y IPSAMOYTOJIBHUK C 33JaHHBIMU JUITMHAMU CTOPOH.
HccaenoBarb cBoiicTBA NPAMOYTOJIbHUKA, KBaJpaTa IIyTeM
HKCIIEPUMEHTA, HAOIIOICHU S, U3MEPEHUS, MO/IETTUPOBAHNUS;
CpPaBHMBATh CBOMCTBA KBAIPATa U NPSIMOYTOJIbHHKA.
KoHcTpyupoBath MaTeMaTHYeCKUE NPEAT0KECHUS

C IIOMOILBIO CBA30K KHEKOTOPBII, «ITFO00IN.
Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3BIBAHMS

0 MHOT'OYTOJIbHUKAX, IPUBOAMTH NPUMePbI

Y KOHTPIIPUMEPHI.

HccaenoBath 3aBUCHMOCTb IIJIOIIAIM KBapaTa OT JIJIUHBI
€ro CTOPOHBI.

Hcnmonb3oBaTh CBOMCTBA KBAIPATHOW CETKH JJISI TOCTPOEHUS
¢uryp; pazdouBaTh NIPSIMOYTOJILHUK HA KBAAPATHl,
TPEYTOJIbHUKH; COCTABJATDH (DUTYPHI U3 KBAJPaTOB

U MIPSAMOYTOJIBHUKOB U HAXOAUTh UX IUIONIA/lb, Pa301BaTh
(Gurypsl Ha NPSIMOYTOJIBHUKHU M KBAJPAThl U HAXOAUTh UX
IUIOLIA/Ib.

BeipakaTh BeJIMUMHY TUIOIIAAN B PA3JIMYHBIX €AMHHUIIAX
U3MEPEHUS METPUUECKON CUCTEMBI MEP, HOHUMATH

U HCIO0JIb30BATh 3aBUCUMOCTH MEX1y METPUUYECKHUMHU
€AVMHULIAMU U3MEPEHUS TUIOIIAIN.
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3HAKOMHMTBHCS ¢ NPUMEPAMHU NPUMEHEHM S TUIOATU
Y MIEpUMETPA B IPAKTUYECKUX CUTYAITUSX.

Pemathb 3agaum u3 peabHON KU3HU, NPEAIAraTh

1 00CYy:K1aTh Pa3jIM4YHbIE CIIOCOOBI PEIICHUS 3a1a4

JlecsiTuunbie ApOOH

38

JlecsaTryHas 3aMucCh
npobeii. CpaBHEHHE
JECATUIHBIX
Tpo0ei.

JleiicTBUs

C ACCATUIHBIMH
IPOOSIMHU.
OkpyriieHne
JECATUIHBIX
Tpo0ei.

Pemenne TekCcTOBBIX
3aj1a4, CoAepKaInx
npoou. OCHOBHBIE
3a/1auu Ha ApooH

IIpencraBiasATh JeCATUUHYIO JPOOH B BUJI€ OOBIKHOBEHHOM,
YHUTATH M 3aNMCHIBATh, CPABHUBATD JICCATUYHBIE IPOOH,
npeaIaraTb, 000CHOBBIBATH M 00CYKIAaTh CIIOCOObI
YIOPSIIOUMBAHUS JECATUYHBIX APOOEH.

N300paxkaTth necaTuUHbIC 1poOU TOUKAMU Ha KOOPAUHATHOM
IIPSMOM.

BoIABJIATH CX0ACTBA U PA3JIUYUA [IPABIIT apUPMETHUECKUX
JNEUCTBUM C HATYPAJIbHBIMU YUCIAMH U JECATUYHBIMU
TpOOSIMH, OOBICHATH UX.

BbInoJHATh apudMETHISCKHUE TEHUCTBUS C IECATUIHBIMHU
JTpOOSIMU; BBINOJIHATH NPUKUAKY U OLEHKY pe3yibTaTa
BBIYMCIICHUM.

IIpumeHsATH cBOMCTBA apU(PMETUIESCKUX JICUCTBUIMA

JUISL palliOHATN3a1MY BEIYUCIICHU.

IIpuMeHATH NPaBUJIO OKPYIJIEHHUS JIECATHYHBIX APOOCH.
IIpoBoauTH MCC/IEIOBAHUS CBONCTB JIECITUYHBIX APOOEH,
OMUPasiCh Ha YHUCIIOBBIE AKCIIEPUMEHTHI (B TOM YHCIIC

C TIOMOIIIBI0 KOMITBIOTEPA), BBIABUTATH THIIOTE3bI

Y IPUBOJIUTH UX OOOCHOBAHMUS.

Pacno3HaBaTh UCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUS

0 IpO0SIX, MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPULIAHUS BHICKA3bIBAHUMU.
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Pemiath TEKCTOBBIE 3a/1a4H, COAEPIKAIINE TPOOHBIC JaHHbIE,
Y Ha HAXOXXICHUE YaCTU LEJIOr0 U LIEJIOT0 110 €ro YacTy;
BBISIBJISITh MX CXOACTBA U pa3iu4usl.

MogaenupoBaTh X0/ pELICHN 33/1a4U C TOMOIIBIO PUCYHKA,
CXEMBbI, TAOJINLIBI.

IIpuBoauTh, pa30MpaTh, OLEHUBATH PA3IUYHBIE PEIICHNUS,
3aMCH PELIEHUI TEKCTOBBIX 3a/1a4.

OnepupoBaTh JpOOHBIMU YHCIIAMU B PEAJIbHBIX )KU3HEHHBIX
CUTyalUsIX.

Kpuruyecku oueHUBATH [TOTYyYECHHBIA PE3YJIbTAT,
OCYILIECTBIIATH CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBHUE YCIOBHIO, HAXOAUTH OLIHOKH.
3HAKOMUTBCS € HCTOPHEH pa3BUTHSA apUPMETUKU

Harnannas reometpust.
Tena u purypsl
B IIPOCTPAHCTBE

MHOrorpaHHuKH.
N3o06pakenue
MHOTOTPaHHHKOB.
Monaenn
POCTPAHCTBEHHBIX
TeJl.
IIpssMOyTONBHBIN
napajuiesienunen,
ky0. Pa3BepTku kyba
U napajJiesenunesaa.
[IpakTrueckas
pabota «Pa3BepTka
KyOay.

Pacno3HaBaTh Ha YepTe:Kax, pUCYHKAX, B OKPY:KaloleM
MMpe TIPSIMOYTOJIbHBIN Mapaenenumnes, Kyo,
MHOTOI'PaHHUKH, ONTUCHIBATD, HCII0JIb3YS TEPMHUHOJIOTHIO,
OLICHNBATh JIMHEHHBIE pa3MephI.

IIpuBoauTH NpUMeEPBI 0OBEKTOB PEATTLHOTO MUPA, UMEIOLINX
(opMy MHOTOIpaHHHKA, IPSIMOYTOJIBHOTO Napaljiesenunena,
KyOa.

N300paxkarh ky0 Ha KieTyaToi Oymare.

HccaenoBathb cBoiicTBa Ky0a, MPSIMOYTOJILHOTO
napajuieJenune1a, MHOrOrpaHHUKOB, UCIIOJIb3YSl MOJIEIH.
Pacno3HaBaTh U 1300paxkaTh pa3BepTKH KyOa

U TapaJijiesienumnena.

MoaenaupoBaTthb Ky0 U napajenenumnes u3 Oymaru 1 mpoanx
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O6bem Kky0a,
PSIMOYTOJIBHOTO
napaiesienumnena

MaTepHuajioB, 00bACHATH c1ocod MoaenupoBanus. Haxoaute
U3MEPEHNUs, BBIYMCIAATH IUIOIIAlb [IOBEPXHOCTH; 00BEM KyOa,
IPSIMOYTOJILHOTO NapajlIeNIeIuIENa; HCCAEA0BATh 3aBUCHMOCTh
o0beMa Ky0a OT JITMHBI €ro pedpa, BBIABUTaTh M 000CHOBBIBATH
TUIIOTE3Y.

Hao0uronaTe 4 IPOBOAMTL AHAJOTMH MEXTY MOHATUSAMU IUIOIIAN
u o0beMa, epruMeTpa | IJI0Ia Iy TOBEPXHOCTH.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS

0 MHOTOTpaHHUKAaX, NPUBOANTH MPUMePbI U KOHTPIIPUMEPHI,
CTPOMTH BbICKA3bIBAHUS U OTPULIAHUS BHICKA3bIBAHUIA.

Pemate 3a1a4M 13 peaIbHON )KU3HU

[ToBTOpEHME N 0000IIEHNE

10

[loBTOpEHME
OCHOBHBIX ITOHATUH
¥ METOJIOB Kypca

5 knacca,
000011IeH1IE 3HAHUI

BeruncsiTh 3HaUEHUS BBIPAXEHUH, COIEPKAILNX HATypaIbHbIE
quclia, OOBIKHOBEHHBIE U JECITHYHBIE IPOOH, BBIMOIHATh
peoOpa3oBaHUs YHCET.

Bri0upaTh c10co0 cpaBHEHMS YKCEIl, BBIYUCICHUN,
NPUMEHSATH CBOICTBA apu(PMETUUECKUX NEHCTBUMN TS
palrOHAIN3alUY BEIYACICHUMN.

OcyuiecTB/ISITH CAMOKOHTPOJIb BHINIOJIHIEMBIX IEUCTBUH U
CaMOIIPOBEPKY PE3YIbTATA BEIYUCICHUMN.

Pemats 3aga4m U3 peasibHOW )KU3HU, IPUMEHATH
MaTeMaTH4YecKHe 3HAHMSA JJIs pEIIeHUs 3a/1a4 U3 JPYTUX yUeOHbBIX
IIPEIMETOB.

Pemiats 321241 pasHbIMH CIIOCO0AMHU, CPABHMBATH CIIOCO0bI
pelIeHus 3a1a4l, BBIOMPATH PALMOHAIBHBIN C1I10C00

OBIIEE KOJIMYECTBO
YACOB IIO [TPOTPAMME

170

lcnonp3yemblii 3IEKTPOHHBIN
oOpa3oBatenbHbId pecypc (JOP)

VYu4eOHbIi oHaitH-Kype s 5 kinacca, OO0 "SKmacc"
Hudposas padouas terpans, AO "UznarensctBo "[Ipocsemenue” 5-6
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IMoypouHoe nianupoBanue no yuedfHomy npeamery «MaremaTuka» 5 Kiaace

Ne ypoxa | ConepskaHue (TemMa ypoka) |
Hatypaibnble uncia. J{eficTBHS ¢ HATYPaJIbHBIMH 43
qucjiamMu.
Yacer Yacsl mist
ayIUTOPHOHN | CaMOCTOSTENILHOU
Harpy3Kku paboThI
1 [Ipencrarnenue yucIoBOW HH(OOPMAIIUHU B TAOJIUIIAX. 1
5 Ludpsr u uncia 1
3 [ITxansl ¥ KOOpPAXHATHAS NPAMAsl. 1
4 [IIxans! 1 KoopauHaTHAs npsiMasi. CpaBHEHUE HATYPAIbHBIX 1
' 4HCE.
CpaBHeHHE HATYpPaTbHBIX YUCEIL. 1
6 [Ipencraienue YuCIOBON HHPOPMAIMH B CTOJIOUATHIX 1
] JHarpaMmax.
7 [IpencraBnenne yncmoBor HHGOPMAITUH B CTOIOYATHIX 1
| muarpammax.
8 IToBTOpenue. HarypanbHble yncia. 1
9 Bxoonasa xonmponvnas paboma Nel. 1
10 JeiicTBus cnoxkenusi. CBONMCTBA CJI0KCHHUS. 1
11 JeiicTBus cnoxkenusi. CBONMCTBA CII0KCHHUS. 1
12 JeiicTBus cnoxkenusi. CBONMCTBA CJI0KCHHUS. 1
13 JeiicTBus BerunTanus. CBOMCTBA BRIUMTAHUSI. 1
14 JleiicTBus BerunTanus. CBOMCTBA BEIYUTAHMS. 1
15 YucinoBble 1 OYKBEHHBIC BhIPAKCHHUSL. 1
16 YucinoBble 1 OYKBEHHBIC BhIPAKCHHUSL.
YpaBHeHue. 1
17. | °P
YpaBHeHue. 1
18. | °P
YpaBHeHue. 1
19. | 7P
20 [ToBTOpeHue. JIeHCcTBUS CI0KEHNE U BBIUMTAHUSL. 1
21 Konumponvuas paboma Ne2. /leiicmeusn cnoxycenue u 1
" | ebluumanus.
29 HetictBue ymHOkeHUs1. CBOMCTBA yMHOKCHHUS. 1
23 [JeiictBue yMHOeHUs. CBOMCTBA yMHOXKECHHS. 1
o4 [eiictBre yMHOeHUs. CBOMCTBA yMHOXKEHHS. 1
JleficTBUE JIENICHHE. 1
25.
JleiicTBue AeneHue. 1
26.
JleficTBUE JIENICHHE. 1
27.
JleneHnue ¢ ocTaTkom 1
28.
29 Henenue ¢ ocraTkoMm. 1
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30. VYrpouieHne BEIPaKeHUH. I
31 YrpoiieHne BIpaKCHHAHN. 1
30 YrpormieHne BIpaKCHHAH. 1
33 [Topsnok AEUCTBUM B BBIYUCIEHUSX. 1
34 CrerneHb ¢ HaTypaJbHBIM ITOKA3aTeIIeM. 1
35 CrerneHb ¢ HaTypaJbHBIM ITOKa3aTeJIeM. 1
36 [ToBropenue. Jenenue. 1
37 Konmponvuaa pavoma Ne3. /lenenue. 1
38 Jenutenu u KpaTHbIe. 1
39 Jenutenu u KpaTHbIe. 1
40 CBoiicTBa 1 MPU3HAKH ACTUMOCTH. 1
a1 CBoiicTBa U IPU3HAKU ACTUMOCTH. 1
42 CBoiicTBa U IPU3HAKU ACTUMOCTH. 1
43 CBoiicTBa 1 IPU3HAKU AETUMOCTH. 1
Harasgnas reomerpusi. JIMHUM HA IJIOCKOCTH 12
. OTpe3oK U ero JuIMHa. 1
45, OTpe30K U ero AauHa. 1
46 IlnockocTs, mpsmMas, JIyd, yrod. 1
47 ITnockocTs, npsimast, JIyd, yrod. 1
48 OKpY>KHOCTB, KPYT, IIap, IFIHHID 1
49 OKpY>KHOCTB, KPYT, IIap, IFIHHID 1
50 OKpy>KHOCTB, KPYT, IIap, HWINHIP 1
51 | Bumbl yrios. YepTExHblii TPEyroabHHUK. 1 1
59 N3mepenue yrnos. Tpancnoptup. 1
53 N3mepenue yrnos. Tpancnoprup. 1
54 N3mepenue yrnos. Tpancnoptup. 1
55, Hpaxmuttecxafz paboma «Ilocmpoenue y3opa u3z 1
okpyacHocmeu. [locmpoenue y2noe»
OO0bIKHOBEHHBIE IPOOH 48

56 Homu u npobu. M3o0paxenue apoOeii Ha KOOPIMHATHON 1

" | OpsAMOiL.
57 Homm u npo6u. N3o0paxenue apodeit Ha KOOpAUHATHON 1

" | TIpSIMOMA.
58 Homm u npobu. M3o0paxkenue npobei Ha KOOPAUHATHON 1

" | mpsIMOiA.
59 CpaBHeHme 1po0eii. 1
60. CpaBHeHnme 1podeii. 1
61 IIpaBuibHEIE U HENPABWIIBHBIE IPOOH. 1
62 IIpaBuibHEIE U HEMPABWIBHBIE IPOOH. 1
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63 [IpaBuiibHEIC U HENPABHIILHBIE IPOOU.
64 CrosxeHue 1 BEIYUTaHHE APOOSH ¢ OJMHAKOBBIMHU 1
" | 3HAMCHATEIIAMHU.
65 CrnoxeHue U BBIMUTaHUE IPOOCH C OIMHAKOBBIMU 1
" | 3HAMeHaTeNsIMU.
66 Crio>xeHue U BEIYUTaHHE APoOeH ¢ OJMHAKOBEIMHU
" | 3HaMCEHaTEIISIMU.
67 JleneHune HaTypaJIbHBIX YMCEN U Jpo0H. 1
68 CMenaHHbIe YKcaa 1
69 CMenaHHbIe YKcaa 1
70 CrnoxeHue U BHIYUTaHUE CMEIIIAHHBIX YUCEIT. 1
71 CrnosxeHue U BBIYUTaHUE CMEIIAHHBIX YUCEIT. 1
79 CrnoxeHue 1 BRIYUTaHHUE CMEITAHHBIX YHCETT. 1
73 CrnoxeHue 1 BRIYUTaHHUE CMEIIAHHBIX YHCETl. 1
74 OcCHOBHOE CBOHCTBO JIpOOH. 1
75 OcCHOBHOE CBOHCTBO JIpOOH. 1
76 OcCHOBHOE CBOHCTBO JIpOOH.
77 Coxpainenue npo0eit 1
78 Coxkpatenue npo0Oeit 1
79 Coxpainenue npo0eit
80 Coxpainenue npo0eit
81 [TpuBenenue apoOeii K 0OIIEMy 3HAMEHATEITIO 1
82 [IpuBenenue npobeii Kk 00IEeMy 3HAMEHATEITIO 1
83 [Tpusenenue apoOeii Kk 00LIEMy 3HAMEHATEITIO
84 [Tpusenenue apoOeit Kk 00LIEMy 3HAMEHATEITIO
85 CpaBHeHUe, CIIOKECHUE U BBIUUTAHUE JPOOEii ¢ pasHbIMU 1
" | 3HAMEHATENSIMHU
86 CpaBHeHUe, CTIOKECHUE U BEIYUTAHUE JPOOEi C pasHbIMH 1
" | 3HAMEHATENSIMHU
87 CpaBHeHUe, CIIOKECHUE U BBIUUTAHUE JPOOEii ¢ pasHbIMU 1
" | 3HAMEHATENSIMH
88 CpaBHeHUe, CTIOKECHUE U BEIYUTAHUE JPOOEii C pasHbIMH 1
' | 3HaMEHATEeIsIMH
89 CpaBHeHUe, CTIOKECHUE U BBIUUTAHUE JPOOEii ¢ pasHbIMU 1
" | 3HAMEHATENSIMH
90 HOBTOpeHI/Ie. Cr10KeHH€e U BEIYUTAaHUE CMEITAHHBIX YHCEIT. 1
o1 Konmponovnas paboma Ned. Cnodrcenue u epluumanue 1
" | emewmannwix uucen.
92 YMHOXKEHUE ApoOeit 1
93 YMHOXKEHUE ApoOeit 1
94 YMHOXKEHUE ApoOeit 1
95 Haxoenue yactu uenoro 1
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96.

Haxoxxaenne yactu oeaoro

Q (= AY
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97.

Jenenune npobeit

98.

Jenenune npobeit

99.

[enenue npobeit

100.

Haxosxaenue 1enoro mo ero 4actu

101.

Haxosxaenue 1enoro mo ero 4actu

102.

[ToBTOpeHHE. YMHOXKEHHE U IeTIeHUE APOOeH.

103.

Konumponvnas paboma Ne5. Ymuoowcenue u oenenue opooeil.

e

Har.mmnaﬂ reomMeTpus. MHOFO)’FOHLHHKH.

10

104.

Jlomanasi. MHOroyronsHuk. TpeyroiabHuK.

105.

DOopMyIIBL

106.

DopMyJIbL

107.

[Tnomaau.®opmyna miomagy NpMOyroJbHUKa, TPEYTONbHHUKA.

108.

[Tnomaan.@opmMyna miomaan NpaMoyrojibHUKA, TPEYTOJIbHUKA.

I

109.

Ipaxmuueckas paboma «llocmpoerue npamoy20ivHuUKa ¢
3a0aHHBIMU CTMOPOHAMU HA HETUHOBAHHOU Oymazey

110.

Enununne! namMepenus miomaaei.

111.

EnuHuibl n3mMepeHus miomaien.

112.

EnuHuibl n3amMepeHus miomaien.

113.

Enunuie! namMepenus miomaaei.

I

JecsaTuuHbIC APOOH

38

114.

Hecaruanas 3amuch ApooOeit.

[

115.

Jecarudnas 3amich ApooOeit.

116.

Jecatrunas 3anuck 1pooei.

117.

Jecatrunas 3anuck 1pooei.

118.

CpaBHeHME IeCATUYHBIX IpoOei

119.

CpaBHeHME IeCATUYHBIX IpoOei

120.

CpaBHeHME JI€CATUYHBIX ApoOei

121.

CpaBHeHMeE JIeCATUYHBIX ApoOei

122.

Cro’keHue 1 BBIYMTAHUE JICCATHYHBIX Ipo0eit

123.

Co)XeHHe ¥ BBIYUTaHHE JACCATUYHBIX ,E[p06efl

124.

CrokeHue U BEIYUTAHNE TECATHIHBIX Apo0eit

125.

C0’XeHHE ¥ BBIYMTAHHC JACCATUYHBIX ﬂp06eﬁ

126.

Okpyrnenue uncen. [Ipukuaka.

127.

Okpyrnenue uncen. [Ipukuaka.

I e

128.

Oxpyrnenue yucen. [Ipukuaxa.

129.

IToBTOpenune. CnokeHne ¥ BEIYUTAHUE IECSITHIHBIX POOEH.
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130.

Konumponvuas paboma Neb. Cnoscenue u epluumanue
oecaAmuYHbIX Opooeil.

Q (= AY
J l\JldtLbl \VYasUbbIn _y})UL’)CHb)

131.

YMHOXEHUE IECATUIHON ApOoOH HA HATYPAIBHOE YUCIIO.

132.

YMHOXEHUE JeCITUYHON TPOOH HA HATYypaIbHOE YHCIIO.

133.

YMHOXEHUE JeCITHIHON IpoOH Ha HaTypalIbHOE YHCIIO.

134,

Jenenue necsaTuyHON ApoOU HA HATYPATBHOE YUCIIO.

135.

Jenenue necsaTuyHOM ApoOU HA HATYPATBHOE YUCIIO.

136.

Jenenue necsaTuyHON ApoOU HA HATYPATBHOE YUCIIO.

I

137.

Jenenune necsaTiudHOM ApoOM HA HATYPaIHHOE YUCIIO.

138.

Henenune necsiThmaHON ApoOM HA HATYPAITBHOE YUCIIO.

139.

YMHOXEHUE Ha IECATHIHYIO TPOOB.

140.

YMHOKEHUE Ha IECATHIHYIO JPOOB.

141.

YMHOKXEHHUE Ha IECATHUHYIO JPOOb.

142.

YMHOKXEHHUE Ha TECATHUHYIO TPOOB.

143.

YMHOKXEHHUE Ha NECATHUHYIO JPOOB.

144,

Jlenenune Ha NECATHIHYIO JPOOE.

145,

Jlenenune Ha NECATHIHYIO JPOOE.

146.

Jlenenue Ha JECATUYIHYIO IPOOb.

147.

Jenenune Ha NECATHIHYIO JPOOE.

B

148.

Jenenune Ha NECATHIHYIO JPOOB.

149.

Jlenenue Ha JECATUYIHYIO IPOOb.

150.

[ToBTOpeHMe. YMHOXKEHHE U JACJICHUE HA JECITUYHYIO IPO0D.

151.

Konmponvnuaa pavoma Ne7. Ymuoowcenue u denenue na
0ecaAmuYHyI0 Opoos.

Harasinnas reomerpus. Tesa u purypsi B

MPOCTPAHCTBE

152.

[TpssMoyropHBIN NapajuieNenunes, Kyo.

153.

[TpssMoyropHBIN NapajuieNenunes, Kyo.

154.

[TpssMoyTONBHBIN IapaJIeNenune, Kyo.

155.

[MpssMoyToNBHBIN IapaiIeNenune, Kyo.

156.

O06BEmbl. O0BEM NPSIMOYTOJIBHOTO MapaiesIeueaa.

157.

O0BéMbL. OOBEM MPSMOYTOJIBHOTO Mapaiesenue/a.

158.

O6bémMbl. O0BEM MPSIMOYTOIFHOTO TapaJuIeieUIe a.

159.

O0BEMbI. O0BEM NPSAMOYTOIBHOTO Mapaiesenueaa.

160.

Ipaxmuuyeckas paboma «Pazeépcmia kyoa.

IHoBTOpeHue u 00001ICHNE

10

161.

OOBIKHOBEHHBIC APOOH U ICHCTBHS C HUMH.

162.

OOBIKHOBEHHBIC APOOH U ICHCTBHS C HUMH.
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Jlecatuunbic APOGH 1 AeheBua ¢ HRwL e [ Viama 5

_g l\Jl(ltL bl (
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164.

Jecsatnaasie ApoOw U IEUCTBHS ¢ HUMHU.

165.

Jecsatraasie ApoOw U IEUCTBHS ¢ HUMH.

166.

IIporeHTsI. 3amadyn Ha TIPOIICHTHI

167.

Pemntenne 3amay Ha ABMYKEHHE.

168.

O6o0maroiee MOBTOPEHHE.

169.

HTorosasi KOHTpoJILHas padora Ne§.

170.

Obo06maroiee TOBTOPEHHE.

e

HUTOI'O:

140

30
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6 KJIACC
HanmenoBanue paznena |Komuuecto OcHoBHOE OcHoBHBIE BUIbI ACSITETLHOCTA 00YYAIOIIUXCS
(TemnI) Kypca 4JacoB coJiepyKaHue

HarypasnbHblie uncna 30 Apudmernyeckue BoinosHaTs apudmernueckne 1eMCTBUSI C MHOTO3HAYHBIMU
NENUCTBUS HATypaJbHBIMHU YHUCIAMU, HAXOAUTHh 3HAYEHMS] YHCIIOBBIX
C MHOTO3HAYHBIMH BBIpaKEHUN CO CKOOKaMU U 0€3 CKOOOK; BBIMUCIATH
HATYpaJIbHBIMU 3HAYEHMS BBIPAKEHUMN, COAECPKAIINX CTEIICHU.
yuciaaMu. YucinoBsle | BbINOJIHATH NPUKHUAKY U OLEHKY 3HAYCHHI YHCIIOBBIX
BBIPKECHMUSI, BBIpAKEHU, IPUMEHATH IPHEeMbI IPOBEPKH PE3yIIbTaTA.
NOPSIAOK ACHCTBHIA, Hcnonb30BaTh NPU BHIYUCICHUAX IEPEMECTUTEIBHOE
HCIIOIb30BaHUE Y COYETaTEIbHOE CBOMCTBA CIIOKEHUS M YMHOXKECHUS,
ck000K. OKpyTiicHHE | PacHpeleIUTEIbHOE CBOMCTBO YMHOXEHUS OTHOCUTEIBHO
HATypaJbHBIX YUCEI. | CIIOXKEHHs, CBOMCTBA apU(PMETHUECKUX JIEHCTBHM.

Jlenurenu u KpaTHbIE
Yypca; HauOOJIbIINI
OO NeIuTEND

Y HaMCHbIIICE
oO11ee KpaTHoOE.
JlenuMocTh CyMMBI
U TIPOM3BEICHUS.
Jenenue

C OCTaTKOM.
Pemenne TekCcTOBBIX
3a/1a4

HccaenoBaTh 9uCIOBBIC 3aKOHOMEPHOCTH, TIPOBOUTH
YHUCJIOBBIE KCIICPUMEHTHI, BIIBUTATH H 000CHOBBLIBATH
THIIOTE3DI.

@opMyJIMPOBaTh ONpeaesIeHusl JEIUTEIS U KPaTHOTO,
HaMOOJIBIIIETO OOIIEro AEIUTENI U HAUMEHBIIIETO OOIETO
KpPaTHOTO, MTPOCTOT'O M COCTABHOTO YHCEIT;, UCTIOJIb30BaTh 3TH
TTOHATHS TIPH PEIICHUH 3a]1a4.

IIpruMeHATH AJITOPUTMbI BEIUHCIICHHUS HAHOOIBIIIETO OOIIETO
JIENUTENIS 1 HAMMEHBIIIET0 00IIero KPaTHOTO JIBYX YKCET,
AJTOPUTM Pa3JIOKEHHUS YHCIIa Ha MPOCTHIC MHOKUTEIH.
HccaenoBathb ycioBus nenuMocTd Ha 4 u 6.

Hccnenosarsb, 00cyxkaaTh, POPMYJIMPOBATH
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1 000CHOBBIBATH BBIBO/I O YETHOCTH CYMMBI, IPOU3BEICHNUS
JIBYX YETHBIX YUCEJ, IBYX HEUETHBIX YHCIIC, YETHOTO

1 HEYETHOT'O YHCEI.

HccaenoBath cBOMCTBA JICTUMOCTH CYMMBI U ITIPOU3BEACHUS
quCe.

IIpuBoAUTHL MpUMeEPHI YKCEI C 3a]JaHHBIMA CBOMCTBAMHU,
pacno3HaBaTh BepHble M HEBEPHbIE YTBEPKICHUS

0 CBOMCTBAX YHCEIl, ONPOBEPraTh HEBEPHBIC YTBEPIKICHUS

C TIOMOIITBI0 KOHTPITPUMEPOB.

KoncTpynpoBaTh MaTeMaTHUYeCKHE MPeEIT0KEeHUS

C TIOMOIIIBIO CBSI30K «HY, «HJIH», «ECHH. .., TO...».

PemaTh TEKCTOBBIC 3a]1a4YH, BKIFOYAIOIIHNE IIOHITHS
JTEITUMOCTH, apu(PMETHISCKUM CIIOCOOOM, UCITOIh30BaTh
nepedop BCceX BO3MOKHBIX BAPUAHTOB.

MoaeaupoBaTh X011 pelIeHUs 3314l C TTOMOIIBIO PUCYHKA,
CXEMBI, TaOJIUIIHI.

IIpuBoaAUTH, pa3oupaTh, OLIEHUBATH PA3TUIHBIC PEIICHMUS,
3aIMCH PEIICHUN TEeKCTOBBIX 3aja4.

KpuTnuyecku onieHUBAaTh MTOJTYICHHBINA pe3yIbTaT, HAXOIUTh
OIMOKH, OCYIIECTBIIATh CAMOKOHTPOJIb, TPOBEPSISI OTBET

Ha COOTBETCTBUE YCIOBUIO
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Harnsimaas reomerpust.
[IpsiMBIE Ha IIIIOCKOCTH

7

[lepnennukynspHbIe
psIMBbIE.
[TapasnenbHble
psIMBbIE.
Paccrositnue mex ity

Pacno3HaBaTh Ha YepTexKax, pUCYHKaxX CIy4yau B3aUMHOIO
PacoJIOKEHUS ABYX MPSIMBIX.

N300paxkarh ¢ IOMOLIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJINHOBAaHHOM U KJIeTYaTol Oymare JIBe epeceKaroniecs
psIMbIE, JIBE NapajljIebHbIE IPSMbIE, CTPOUTH NPSAMYIO,
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JIBYMSI TOYKaMH,
OT TOYKH J0 MPSIMOiA,
JUTMHA MapHipyTa

Ha KBaJpaTHOM CETKe

MEPIEHIUKYISIPHYIO JTaHHOM.

IIpuBoauTH NPUMeEPHI MAPATUICITBHOCTH

Y TIEPIICHIUKYIISIPHOCTH IIPSIMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTI'OJIbHUKAX NIEPICHIUKYJIISIPHBIE

Y MapaJuIeJIbHBIE CTOPOHBI.

MN300pamxaTb MHOTOYTOJIBHUKH C TTAPAJLIEIBHBIMM,
MIEPIICHIUKYJISIPHBIMA CTOPOHAMH.

HaxoauTs paccTosiHHE MEXY ABYMS TOUKAMH, OT TOUKH
110 IIPSIMOU, JUIMHY ITyTH HA KBAaJAPATHOU CETKE, B TOM YHUCIIE
UCIIOJNb3Ys HU(PPOBBIE PECYPCHI
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Jpobu

32

OOBIKHOBEHHAs
IpoOb, OCHOBHOE
CBOMCTBO JIpo0H,

COKpaIleHue ApoOeH.

CpaBHeHHne

U YTIOPsIIOYMBAHKE
Tpo0ei.
Jecsituunble npoOu
1 METpUYECKas
CUCTEMA MED.
Apudmernueckue
NEUCTBUS

C OOBIKHOBEHHBIMHU
U JICCSITUYHBIMU
IPOOSIMHU.
OTtHO1LIICHHE.

CpaBHHMBATB M YIIOPSA0YHUBATH APOOH, BHIOMPATH CIIOCO0
CpaBHEHHUS APOOEH.

IIpencraBiasaTh AecaTUYHbIC APOOU B BUJE OOBIKHOBEHHBIX
Ipo0Oelt 1 OOBIKHOBEHHBIE B BUJIC ICCSITUYHBIX, HCMOJIb30BATH
IKBHMBAJIEHTHbIE NMPeICTABJEHUs APOOHBIX YHCEI IPU UX
CpPaBHEHUU, IIPU BHIYUCICHUSX.

Hcnonb3oBaTth necATUYHbIE JPOOU NPU TPEOOPa30BAHUN
BEJIMYUH B METPUUYECKON CUCTEME MEP.

BrinoJHATh apupmMeTnyeckue AeicTBus

¢ OOBIKHOBEHHBIMU U AECSITUYHBIMU APOOSMHU.

BoruucjasaTs 3Ha4eHUS BRIPAXKEHUHN, COJIEPIKAIINX
OOBIKHOBEHHBIE U JIECTUUHBIE IPOOH, BBITIOJIHATH
npeoOpazoBaHus 1pooOeii, BLIOMPATH CNOCO0, IPUMEHSATH
cBOMCTBA apuPpMETUUSCKUX ACHCTBUH IS paliioOHaIN3aIuN
BBIYMCIICHUM.

CocTaBJsITh OTHOLIEHUS U TPONIOPIIMH, HAXOAUTH
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Jlenenuie B JaHHOM
OTHOILICHUHU.
Macura0,
IIPOIIOPIIUSL.
[lonsTHe mponexTa.
Brruncienune
MPOLICHTA

OT BEJIMYMHBI

Y BEJINYUHBI 10 €€
MPOLIEHTY.

Pelienne TeKCTOBBIX
3a7a4, CoOAEpKaIIUX
JpOOU U MPOIEHTHI.
[IpakTrueckas
pabota «OTHOIIEHUE
JUTMHBI OKPYKHOCTHU
K €€ IUAMETPY»

OTHOULIEHUE BEITMYMNH, JICJIUTh BEJIMUYMHY B TAHHOM
OTHOILICHHH.

Haxoauthb 3kcnepuMeHTaIbHBIM MyTE€M OTHOIIICHUE JJTUHBI
OKPYKHOCTH K €€ IHaMeTpy.

NutepnpernpoBaTh MaciTad Kak OTHOIIIEHUE BEJIMYUH,
HAXOAUTh MacITa0 MiaHa, KapThl U BEIYUCIIATH PACCTOSHUA,
UCIIOJIB3Ys MacIlTa.

OO0BACHATSH, YTO TAKOE MTPOLIEHT, YIIOTPEOISITH 000POTHI peun
CO CIIOBOM «IIPOLICHTY.

BreipakaTh IpOLIEHTHI B APOOSX U JPOOH B IPOLIEHTAX,
OTHOIIIEHUE JIBYX BEJINYUH B MPOLICHTAX.

BpI14ucJasAaTh IPOLIEHT OT YKCIIA U YHACIIO 110 €r0 IPOLEHTY.
OkpyriasaTh IpoOu U MPOIEHTHI, HAXOIUTh MTPUOIIMIKEHUS
YHCelL.

PemaTh 3a1a4m Ha 4YaCTH, TPOLICHTHI, MPOTIOPIIHH,

Ha HaXxOXJIeHHue Apoou (TIPOIeHTa) OT BEIMYMHBI U BEIIMYUHBI
1o ee Apoou (pOoLEHTY), ApoOu (ITPoIeHTa), KOTOPHIH
COCTABJISIET OJ{HA BEJIMYHUHA OT IPYroi.

IIpuBoauThH, pa3dupaTh, OLEHUBATH PA3JIUYHBIC PEILICHUS,
3aMKiCH pEelIEHUH TEKCTOBBIX 3a/1au.

N3BaexaTs nHGOpMAaIUIO U3 TAOTHI] U TUATPAMM,
UHTEPIPETUPOBATH TAOJUYHBIEC JAHHBIE, ONIPENEIATh
HanOOJbIIEE U HAUMEHbIIIEE U3 MTPEICTABICHHbBIX JAHHBIX

Harnsnnas reomerpust.
Cummetpust

OceBast cummeTpusl.
LenTpanbHas

Pacno3HaBaTh Ha 4epTekax U M300PAKECHUIX, H300PaKATh
OT PyKH, CTPOUTH C TTIOMOIIbIO HHCTPYMEHTOB (QUTYPY
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CUMMETPHUSL.
[Toctpoenue
CUMMETPUYHBIX
dburyp.
[IpakTrueckas
paborta «OceBast
CUMMETPHS.
Cummetpust

B IIPOCTPAHCTBE

(OTpe30K, JTOMaHy10, TPEYTOJIbHUK, IPSIMOYTOJIHUK,
OKPY’KHOCTb), CHMMETPUYHYIO JAaHHON OTHOCUTEIILHO
MIPSIMOU, TOYKH.

HaxoauTh npuMepbl CHMMETPHUH B OKPY>KAIOIIEM MUDE.
MopenupoBath U3 Oymaru ase (pUrypbl, CAMMETPUYHbBIE
OTHOCHUTEJIBHO NPSIMOIi; KOHCTPYHPOBATH FT€OMETPUUECKUE
KOH(UTYpaluy, UCHOIb3YsI CBOWUCTBO CUMMETPHUH, B TOM
YHCIIE ¢ IOMOILBIO HU(PPOBBIX PECYPCOB.

HccaenoBath CBOICTBA U3YUYEHHBIX (PUTYD, CBA3aHHBIC

C CUMMETpHEH, UCTI0Nb3Ys KCIEPUMEHT, HAOTIOACHHE,
MOJIETTMPOBAHUE.

O00CHOBBIBATD, ONIPOBEPraTh C MIOMOLIBIO KOHTPIIPUMEPOB
YTBEPKACHUS O CHMMETPHUH (PUTyp

Bripaxenus ¢ OykBamu

[Tpumenenuie OykB
JUIS 3aIIUCH
MaTEMaTUYECKUX
BBIPA)KCHUIN

Y IIPEJIOKEHUH.
bykBeHHbIE
BBIPAKCHUS

Y YUCJIOBBIE
MIOJICTAHOBKH.
byksennsie
pPaBEHCTBa,
HaXO0XJICHUE

Hcnoan3oBath 0yKBBI 111 0003HAYEHUS YHUCET, TPU 3AMKUCH
MaTEMaTUYECKUX YTBEPKIECHUMN, COCTABIATh OyKBEHHbBIE
BBIPAKEHHUS 110 YCIOBUIO 33/1aUU.

HccnenoBarb HECIIOKHBIE YACTIOBBIE 3aKOHOMEPHOCTH,
UCII0JIb30BaTh OYKBBI JIJIs1 MX 3aIUCH.

BbruncasaTs yucioBoe 3HadeHHe OyKBEHHOTO BbIPaXKEHHS
pU 33JaHHBIX 3HAYEHUSAX OYKB.

3anuceiBaTh (OPMYJIBI: IEPUMETPA U TIOMIAIN
IPsIMOYTOJIbHUKA, KBaIpaTa; JIIMHBI OKPY>KHOCTH, MJIOILA U
KpPYTa; BBINOJHATH BHIYUCJIEHHUS 110 3TUM (HopMyiam.
CocTaBasaTh GopMyJibl, BIpaXKaOIUE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BPEMSI, PACCTOSIHUE; 1I€HA,

39




denepanbHas pabouast mporpamma | Marematuka. 59 kinacchl (0a30BbIif YPOBEHb)

HEU3BECTHOT'O KOJIMYECTBO, CTOMMOCTh; POU3BOUTEIHHOCTD, BpeMsl, 00bEM
KOMIIOHEHTA. PabOThI; BHITIOJHATH BEIYUCIICHUS 110 ATUM (opMyiam.
Dopmybl HaxoauThb HEM3BECTHBIN KOMIIOHEHT apu(PMETHIECKOTO
JIEUCTBUA
Harnsinnast reometpusi. 14 UeThIpexyroyibHUK, N3o00pakaTh Ha HETMHOBAHHOM U KJIeTYaTOM Oymare
Durypsl Ha MIIOCKOCTH IPUMEPHI C UCIIOJIb30BaHUEM YEPTEHKHBIX UHCTPYMEHTOB
YETHIPEXYTOIBHUKOB. | YETBIPEXYTOJIbHUKHU C 33/IaHHBIMU CBOMCTBAMH:
[IpssMOyTrobHUK, C TapasuieIbHBIMU, IEPIICHANKYISIPHBIMU, PABHBIMU

KBaJpatT: CBOMCTBA
CTOpOH, YIJIOB,
JTMaroHaJieH.
N3mepenue yrios.
Bungnr
TPEYTOJIbHUKOB.
[Tepumetp
MHOTOYTOJIbHUKA.
[Tnomans urypsl.
dopmyIibl
nepuMmeTpa

U TUIOLIAAH
IPSMOYTOJIbHUKA.
[TpubnuxenHoe

N3MCPCHUC IJTIOIa a1

buryp.
[IpakTrueckas

CTOPOHAMHU, IPSIMBIMU YTJIaMH U JIp., pPABHOOEAPEHHBIN
TPEYTOJIbHUK.

IIpennarars 1 00CyKIaTh CNIOCOOBbI, AJITOPUTMbI
IIOCTPOEHHUS.

HccaenoBathb, HCHONIB3YS SKCIEPUMEHT, HAOIIOACHUE,
MOJENUPOBAHUE, CBOMCTBA NPSIMOYTOJIbHUKA, KBaApaTa,
pa30uBaTh Ha TPEYTOJIbHUKHU.

O00CHOBBIBATB, OIIPOBEPIraTh C MOMOIIBI) KOHTPIIPUMEPOB
YTBEPKIEHUS O MPAMOYIOJIbHUKE, KBAaAPATE, PACIO3HABATH
BEPHBIC U HEBEPHBIEC YTBEPKICHHUS.

HN3mepATH U CTPOUTH C IOMOIIBIO TPAHCIIOPTUPA YIJIBL,

B TOM YHCJIE B MHOTOYT'OJIbHUKE, CPABHUBATH YIJIbI,
pPacno3HaBaThb OCTpBIE, IPSMBIE, TYIIbIE, PA3BEPHYTHIE YIJIBL.
Pacno3naBaTh, H300paskaTb OCTPOYTOJIbHBIN,
OPSIMOYTOJIbHBIHN, TYNIOYTOJIbHBIN, paBHOOEPEHHBIH,
PABHOCTOPOHHUU TPEYTOJIBbHUKHU.

BouIyucasThs nepuMeTp MHOTOYTOJIbHUKA, TIJI0IIA/b
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pabora «Ilnomaas
Kpyra»

MHOTOYTOJIbHUKA pa30MEHUEM Ha MPSMOYTOJILHUKH,

Ha paBHbBIC (PUTYPBI, UCTIOIB30BATh METPUUECKUE €TUHUIIBI
W3MEPEHUS JITTUHBI U TUIOIAIH.

Hcnonb30BaTh NPUOJINKEHHOE U3MEPeHue JIJTUH

U TIJIOIIAJIeH Ha KieT4aTo Oymare, mpuOIMKEHHOE
M3MEpEHUE JITMHBI OKPY>KHOCTH, TIOIIAAN Kpyra

IlooxuTenbHbBIE
Y OTpUIIATEIbHBIC YUCIIA

40

Llenbie yncna.
Monaynb yucna,
reoMeTpuyeckas
WHTEpIpeTaIus
MonyJist. YucnoBbie
MIPOMEKYTKHU.
ITomoxuTensHBIE

Y OTpHULIATEIbHbIC
yucna. CpaBHeHUe
TTOJIOKUTEIIBHBIX

U OTPHUIIATEIBHBIX
YHCEII.
Apudmernyeckue
JICUCTBUSA

C MOJIOKUTEIIbHBIMU
U OTpHUIATEIbHBIMU
YHUCIIaMH.

Pemenne TekcTOBBIX
3aJ1a4

IIpuBoaAMTH NPpUMeEPHI KCTIOJIH30BAHUS B PEATbHON KU3HU
MOJIOKUTEIIBHBIX U OTPULIATEIIBHBIX YHACEI.

N300paxkaTh 11e/1bIC YKCIIA, TTOJOKUTEIIBHBIC

Y OTPULIATEJILHBIC YUCIIa TOYKAMHU HA YUCIIOBOM IIPSAMOMH,
HCII0JIb30BATh YHUCJIOBYIO NPSIMYIO JJIsl CPABHEHHS YUCEIL.
IIpumeHsTH NPaBUJIA CPABHEHUS, YIIOPSAI0YHUBATH 1EJIbIC
YHCJa; HAXOAUTh MOJYJIb YHCIIA.

@®opMyJUPOBATH MPABUJIA BEIYMCIIEHUS C MOJIOKUTEIbHBIMU
Y OTPULIATEILHBIMH YHCJIaMU, HAXOAUTh 3HAYEHUS
YHUCJIOBBIX BBIPAXKEHUM, COJIEPKAIIMNX ICUCTBUS

C MOJIOKHUTEJIBHBIMU U OTPULIATEIIbHBIMHA YU CITIAMM.
IIpuMeHsTh CBOMCTBA CIIOKEHUS U YMHOXKEHUS

JUTSl IpeoOpa3oBaHusl CYMM U TTPOU3BEICHUN
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HpCI[CTaBJICHI/IC JaHHBIX

6

[IpsimoyroJibHas
CUCTeMa KOOPIUHAT
Ha IJIOCKOCTH.
Koopaunatel Toukn
Ha IJIOCKOCTH,
abcuucca

Y OpJMHATA.
Cronbuarbie

U KPYTOBbIE
JMarpaMmel.
[IpakTrueckas
pabota «Iloctpoenue
JTUarpaMmm».
Pemenue TekCcToBBIX
3aj1a4, CoAepKaIux
JTaHHBIE,
[PEICTABJICHHbBIC

B TaOJIMIIaX

U Ha IUarpaMmax

OO0BACHATHL M WITIOCTPHUPOBATH NOHATHE ITPSIMOYTOJIBHOU
CUCTEMBI KOOPAUHAT HA INIOCKOCTH, HUCIIOIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPAUHATHOM IIJIOCKOCTH
TOUYKH U (PUTYpPBI IO 33JaHHBIM KOOpJAUHATAM, HAXOAUTh
KOOPJUHATHI TOYEK.

YuraTth cTOJI0YaTHIE M KPYTOBBIE IUArPaMMBl;
HHTEPIPETHPOBATH JaHHBIC; CTPOMTH CTOJI0YAThIE
JUarpaMmsl.

Hcnosb3oBath HH(POPMALHMIO, TIPEICTABICHHYIO

B Ta0JIMIaX, HA JUarpaMMax JJIsl pEIIeHUs TEKCTOBBIX 3a]1a4
Y 33/1a4 U3 pEeAIbHOU KU3HU
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Harnsanasa reomerpusi.
@urypsl B IPOCTPAHCTBE

9

[IpssMOyTONBHBIN
napajuiesienunesn,
KyO, Ipu3Ma,
nUpaMuia, KOHYC,
LWIMHAD, 1Iap

u cepa.
N3o6paxkenue

Pacno3HaBaTh Ha yepTekKax, pUCYHKAX, ONMCHIBATH
nupamMuiy, Ipu3sMy, UUWIMHAP, KOHYC, IIap, H300pamaTh ux
OT pyKH, MO/I€JIUPOBATH U3 OyMaru, MiacTUINHA, IPOBOJIOKH
u Jp.

IIpuBoauTH MPUMePBI 0OHEKTOB OKPYKAIOIIETO MHPA,
UMEIOIUX (POPMBI Ha3BAaHHBIX TEIL.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, IpaHb,
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IPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
pa3BepTOK
MHOTOTPaHHHUKOB,
HUAJTUHPA U KOHYCA.
[IpakTnueckas
pabota «Coznanue
MOJENEN
IIPOCTPAHCTBEHHBIX
buryp».

ITonstne o6bEMA;
€UHUIIBI U3MEPEHUS
o0bema. O0bem
IPSIMOYTOJIBHOTO
napajuiesienunesna,
Ky0a, popMyIibl
o0bema

OCHOBAHHUE, BBICOTA, PAANYC U AUAMETP, Pa3BEPTKA.
N3yuars, UCIOJIBb3Ys SKCIEPUMEHT, HAOJI0ICHUE, U3MEPEHNE,
MOJENUPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOMCTBA HAa3BaHHBIX TEJ, BHIABJIATH CXOACTBA

U PAa3JIHYUA. MEXIY MUPAMUION U IPU3MON; MEKTY
UUJIMHIPOM, KOHYCOM H IIAPOM.

Pacno3naBaTh pa3BepTKH Mapajiesienumena, Kyoa, mpu3Msl,
MUpaMUJIbl, KOHYCA, IUJIMH/IPA; KOHCTPYUPOBATH JJAHHbBIC
TeJa U3 pa3BEpPTOK, CO3/1aBaTh UX MOJEIIH.

Co3naBaTh Mo/1e/IM TPOCTPAHCTBEHHBIX GUryp (13 Oymard,
MPOBOJIOKH, TJIACTUIIMHA U Jp.)

N3mepsaTh HA MO JISX: IJIUHBI peOep MHOTOTPAHHUKOB,
JTUaMeTp Iapa.

BeiBoauth popmysry o0beMa NpsMOyroabHOTO
napajuienenunesaa.

BoruucasaTs nmo ¢popmysam: 00beM NpIMOYTOIHHOTO
napajiiesienurnena, Kyoa; ucroib30BaTh €IUHUAIIBI U3MEPEHUS
00beMa; BBIYUCIAATH O0BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
napajuiesIeUIe0B; pelaTh 3a1a4M C peaJIbHbIMU JaHHBIMU

[ToBTOpEeHME, 00600ITICHHE,
CHCTEMATH3ALUS

20

[ToBTOpEHNKE
OCHOBHBIX TOHSTHU
Y METOJIOB KYpPCOB
5 1 6 KJ1accoB,
000011IeHIE

BbIYMCJAATh 3HAYECHUS BBIPAKECHUHN, COJIEPKAIIAX
HaTypaJbHbIC, IIEIIbIE, TOJOKUTEIbHBIE U OTPULIATEIIbHbBIC
YuCia, OOLIKHOBEHHBIC U JACCATUYHBIE IPOOU, BHITTOTHSTh
npeoOpa3oBaHUs YUCEIT U BBIPAKSHUM.

Bor10uparh cnnoco0 cpaBHEHUS YUCEN, BBIYUCIICHUM,
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1 CHCTEeMaTH3aI1s NPUMEHSITh CBOMCTBA apu(PpMETUUCCKUX JCHCTBUI
3HAHUU JUISL pallMOHATN3allA BEIYUCIICHHM.

PemiaTh 3aga4m U3 peasbHON )KU3HU, IPUMEHATH
MaTeMaTH4yecKue 3HAHUA JJIs1 peIICHUs 3a7a4 U3 IPYyTUX
MPEIMETOB.

PemaTh 3a1a4u pa3HbIMH CIIOCO0AMU, CPABHUBATD,
BbIOMPATh CNIOCOOBI PEIICHUS 33/1a4H.

OcynecTBJIASTH CAMOKOHTPOJIb BHITIOJIHAEMbBIX 1I€HCTBUN
1 CaMOITPOBEPKY pe3ybTaTa BEIUYMUCICHUN

OBLIEE KOJIMYECTBO 170
YACOB I10 ITPOT'PAMME

crionb3yemblii 2IeKTPOHHBIN 00pa3oBaTenbHbli pecype (DOP)  [D0P: "Maremaruka, 6 knacc" VueGubiii onnaiin-kype s 6 knacca,
000 AKJIACC

00O "MobunsHoe DnekTpornHoe O0pa3oBanue” 6 Kiacc
[{udponas padbouas terpanp, AO "H3narenbcTBo
"[IpocBenienue” 5-6 kiacc
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ToypouHoe MiaHupoBAHKe M0 Y1eOHOMY Hpeim

RJIAL

¢AMETY « aTeM aTmca»

Tt

Ud SUBDbIN _y})UL’)CHb)

acc

Ne ypoka

Conepxanue (Tema ypoka)

Yacer
ayIUTOPH
oit
Harpy3Ku

Yace! 11

caMoCTOs
TEIIbHOU
paboTHI

HarypanbHblie uncia.

30

ApI/I(bMeTI/I‘IeCKI/IG I[eflCTBHH C MHOI'O3Ha4YHbIMHU HATYpPaJIbHBIMU YU CJIAMU.

Apudmernaeckue AecTBAS ¢ MHOTO3HAYHBIMU HATYPATbHBIMH YHCIAMHU.

ApI/I(bMeTI/I‘IeCKI/IG I[eflCTBHH C MHOI'O3Ha4YHbIMHU HATYpPaJIbHBIMU YU CJIAMU.

ApI/I(bMeTI/I‘IeCKI/IG I[eflCTBHH C MHOI'O3Ha4YHbIMHU HATYpPaJIbHBIMU YU CJIAMU.

UwrcnoBble BEIPaXKCHHUS, IIOPSIIOK IEHCTBHUH, UCIIOIB30BaHUE CKOOOK.

Bxoonasn xonmponvnan paboma Nel.

OkpyrieHne HaTypaJbHBIX YUCE.

Jlenenue ¢ 0CTaTKOM.

© [ N |2 |o |~ w D

Pemnrenne TekCTOBBIX 3a1a4

[
©

Pemnrenne TekCTOBBIX 3a1a4

-
=

[NoBTOpenue. Apudmerndeckue AEUCTBUSA C MHOTO3HAYHBIME HATypaJIbHBIMHU

YUCIIaMH.

R e e

12.

Paznoxxenue uuciaa Ha IIPOCTBIC MHOKHUTCIIU

[N

13.

Paznoxxenue uuciaa Ha IIPOCTBIC MHOKHUTCIIU

14.

Paznoxxenune uncia Ha IMPOCTBIC MHOKHUTCIIN

15.

Paznoxxenune uncia Ha IMPOCTHIC MHOKHUTCIIN

16.

HawnGounpmmii o0muii genurens. BzauMHO IpocThie uncia.

17.

Haubonpmmii 06muii genurens. B3auMHo npocTeie ynca.

18.

Haumensiee o61iee kpaTHOE HATYpPaTbHBIX YHCEI

19.

Haumensiee o6mee KpaTHOC HAaTypPaJIbHBIX YUCEII

20.

HauGonpmmuii oOmuii JenuTens. Y CII0BHUSA IeJTUMOCTA Ha 4 U 6.

21.

HauOonpmmuii oOmuii JenuTels. Y CII0BUSA IEJTUMOCTA Ha 4 U 6.

22.

Cpennee apudmernyeckoe

23.

Cpennee apupmerrnyeckoe

24.

Cpennee apudmernyeckoe

25.

[TpoueHTHI

26.

ITporuieHTHI

217.

IIpoueHTsI

I N I

28.

IIpoueHTsI

29.

IToBTOopenue. [IpoiieHTHI.

30.

Konmponovnas paboma Ne2. Ilpouenmot.

Harasanas reomerpus. [Ipsimbie Ha U10CKOCTH

31.

[leprieHnuKynsIpHBIE MIPSMBIE.
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32.

HapanneanLIe IIpsAMBbIC.

£
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33.

KoopaunarHast miockocTsb

34.

KoopaunarHas miockocTsb

35.

KOOpHI/IHaTHaSI IIJIOCKOCTh

36.

IIpencrasieHue YMCIOBOM HHGOPMAITMH B TpaduKax

37.

Ipaxmuueckas paboma « Koopounammas niockocmsy

N T

J{poou

38.

[TpuBenenue npobdeii K HaMMEHbIEMY 00IIEMY 3HAMEHATEIO

39.

[TpuBenenue npoOeit K HAMMEHbIIEMY 00IIEMY 3HAMEHATEIIO

40.

CpaBHeHI/Ie, CJI0’KEHME U BEIYUTAHNE OOBIKHOBEHHBIX ,Z[pO6€I>i

41,

CpaBHeHI/Ie, CJI0’KEHME U BEIYUTAHNE OOBIKHOBEHHBIX ,Z[pO6€I>i

42,

CpaBHeHI/Ie, CJI0’KEHME U BEIYUTAHNE OOBIKHOBEHHBIX ,Z[pO6€I>i

43.

CpaBHeHI/Ie, CII0’KEHME U BEIYUTAHNE OOBIKHOBEHHBIX z[po6el71

44,

CpaBHeHMeE, CIIOKCHHUE U BBIYUTAHIE OOBIKHOBEHHBIX IPOOCi

45,

CpaBHeHUeE, CIIOKCHUE U BBIYUTAHIE OOBIKHOBEHHBIX IPOOCi

46.

I[eﬁCTBHH CJIOKCHHA U BBIYMTAaHUA CMCIIAHHBIX YHCCI

47,

I[eflCTBHﬂ CJIOKCHHUA U BbIUYHTAHUS CMCUIAHHBIX YHCEI

48.

I[eflCTBHﬂ CJIOKCHHUA U BbIUYHTAHUS CMCUIAHHBIX YHCEI

49,

I[eﬁCTBHH CJIOKCHHA U BBIYMTAaHUA CMCIIAHHBIX YHCCI

50.

HOBTOpeHI/IC. I[eﬁCTBHH CJIOKCHHA U BBIYNTAaHUA CMCIIAHHBIX YHCCII

51.

Konumponvnas paboma Ne3. /leiicmeun cnodxcenusn u 6ul4UmMaHUA CMEUIAHHBIX
uucen.

A I I

52.

JlelicTBME YMHOXKEHHUSI CMEIIAHHBIX YHCEN

53.

I[eﬁCTBHe YMHOXCHUS CMCITaHHBIX YHUCCII

54.

JlelicTBME YMHOXKEHHUSI CMENIAHHBIX YHCEN

55.

I[eﬁCTBHe YMHOXCHUS CMCITaHHBIX YHUCCII

56.

Haxoxnaenue ,[[pO6I/I OT yHrcJia

57.

Haxoxnaenue ,[[pO6I/I OT yHucJia

58.

Haxoxnenne npobu ot uncna

59.

IIpuMeHeHne pacpeeIuTeNBHOTO CBOMCTBA YMHOKEHNUS

60.

HpI/IMeHeHI/Ie pacnpeaAcIMTCIbHOIO CBOMCTBa YMHOKCHUS

61.

I[CﬁCTBPIC JACIICHUA CMCIIAaHHBIX YHCCII

62.

I[CﬁCTBPIC JACIICHHA CMCIIAaHHBIX YHCCII

63.

Haxosxaenwue yucina mo ero apoou

64.

Haxosxaenwue yucina mo ero apoou

65.

JpoOHble BEIpaXKEHUS

e T Y T Y B e R e I o B e B Y B e B e B e N e
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67.

JpoOHbIe BRIpaKEHUS

68.

IToBTOpenue. CBOWCTBA YMHOKEHHUSL.

69.

Koumponvuas paboma Ned. Ceoiicmea ymHnodicenus.

Harasanas reomerpusi. Cummerpust

70.

JlnuHa okpy>XKHOCTH U 1uiomae kpyra. [lap.

71.

JlnnHa oKpy>XHOCTH U 1u101a b kpyra. [lap.

72.

Cummerpun

73.

Cummerpuu

74.

Cummerpuu

Y

75.

Ipaxmuueckas paboma «Ocesas cummempusiy.

Bripaxenusi ¢ 0ykBamu

76.

[Tpumenenue OyKB Ui 3alIMCU MATEMATHUECKUX BBIPAXKEHUN U
HPEJI0KEHUN

77.

[Tpumenenue OyKB Ui 3aMMCU MATEMATHUECKUX BBIPAXKEHUN U
HPEJI0KEHU N

78.

[Tpumenenue OyKB JUIs 3aMMCU MAaTEMATHUECKUX BBIPAXKEHUN U
MIPEIIOKEHU I

79.

DopMyJIbI

80.

DopMyJIbI

81.

DopMyJIBI

Hal"JIﬂIlHaSI reomMeTpusi. (I)I/II‘prI Ha IIJIOCKOCTH

82.

IIpssMOYTOJIBHUK, KBaIpaT: CBOMCTBA CTOPOH, YIJIOB, AMATOHAJIEH.

83.

IIpssMOYTOJIBHUK, KBaIpaT: CBOMCTBA CTOPOH, YIJIOB, AMATOHAJIEH.

84.

[TpstMOyTONBHUK, KBapaT: CBOMCTBA CTOPOH, YTJIOB, TUarOHAIEH.

85.

[TpstMOyTONBHUK, KBapaT: CBOMCTBA CTOPOH, YTJIOB, JTUarOHaIEH.

86.

IIpssMOYTOJIBHUK, KBaIpaT: CBOMCTBA CTOPOH, YIJIOB, AMATOHAJIEH.

87.

[TepumeTp MHOTOYTONBHUKA. [1M10MIAME DUTYPEL

88.

[Tepumerp MHOTOyTONBHUKA. [T10MIa0H HDUTYPHL

89.

[TepumeTp MHOTOYTONBHUKA. [1M10MIAME DUTYPEL

90.

DopMyIIBl NEPUMETPA U ILIOIIAN PAMOYTOJIBHHKA.

91.

CDOpMy.]'II:I NnepuMeTpa u miaomaau npAMoOyroJibH1uKa.

92.

(DOpMYJ'ILI NepuMeETpa U miaomaau npsAMoOyroJibHUKa.

93.

Bunbl TpeyroibHHUKOB.

94,

Buas! TpeyronsHUKOB.

95.

Buas! TpeyronsHUKOB.

IoyoxuTebHBIE U OTPHIHATEJIbHBIC YHCIA

96.

OTHOIIEHUS
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97.

OtHOLEHNS
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98.

[Tponopuus

[BXY

99.

[Tponopuus

100

IIponopuus

101

HpHMaﬂ u o6paTHa$1 IMPONOPHUOHATIBHBIC 3aBUCUMOCTH

107

HpHMaﬂ u o6paTHa$1 IMPONOPHUOHATIBHBIC 3aBUCUMOCTH

103

[Tpsimast 1 oOpaTHas MPOMOPIIUOHAIBHBIE 3aBUCUMOCTH

104

[Tpsimast 1 oOpaTHas MPOMOPIIUOHAIBHBIE 3aBUCUMOCTH

105

Macmrad

106

Macmrad

[Toropenue. [Ipsimast 1 oOpaTHast MPONIOPLUUOHATBHBIE 3aBUCUMOCTH

108

Konumponvnas paboma Ne5. Ilpaman u oopamnas nponopyuoHaibHle

3asucumocmu

I

109

ITonoxutenbHbIC U OTPULATCIIbHBIC YHCJIa

110

ITonoxuTeabHEIC U OTpULATCIIBHBIC YUCIa

111

HpOTI/IBOHOJ'IO)KHBIe quciia

112

Monyib uncna

113

Monyib uncna

114

CpaBHeHI/Ie MMOJIOKHUTCIIbHBIX U OTPHUIATCIIbHBIX YHUCCII

114

CpaBHeHI/Ie MMOJIOKHUTCIIbHBIX U OTPHUIATCIIbHBIX YHUCCII

116

N3Mmenenune Bennum

1179

CrnosxeHue MOoNI0KUTENbHBIX U OTPULIATENbHBIX YUCET € OMOIIBIO
KOOPJMHATHOM MPAMOM

R

11§

CroxeHue MOoNOKUTEIbHBIX U OTPULIATENBHBIX YUCET € IIOMOILBIO
KOOPJMHATHOM MPAMOM

=

119

CroxxeHue OTpUIaTeTbHBIX YHCEI

12(¢

CroxxeHue OTpUIaTETbHBIX YHCEI

121

CrnoskeHue 9ucel ¢ Pa3HBIMU 3HAKaMH

127

CrnoxxeHue yucel ¢ Ppa3HbIMHU 3HAKaMH

123

CrnoxxeHue yucel ¢ Ppa3HbIMU 3HAKaMH

124

JleficTBUE BBIYUTAHUS

125

JleficTBuEe BEIYUTAHUS

126

JleficTBuEe BEIYUTAHUS

127

JleiicTBrEe yMHOXKEHUS

12§

[elicTBre yMHOXEHUS

129

JlelicTBuE AeeHUs

13(

JlelicTBHuE AeeHUs

I
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PanmonanbHbie 4HCIa
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137

CBolicTBa I€UCTBUM C pallUOHAIBHBIMHU YHCIIAMU

133

CBolicTBa I€UCTBUM C pallUOHAIBHBIMHU YHCIIAMU

134

HOBTOpeHI/IC. I[CﬁCTBHH C NOJIOKUTCIIbHBIMU U OTPULIATCIIbHBIMU YU CIIaMU.

135

Koumponvnas paboma Ne6. /leiicmeus ¢ no10icumenvHbIMu u
OmpuUUaAMenbHLIMU YUCTAMU.

N

HpeI[CTaBJleHI/Ie JAHHBIX

136

[TpsimoyronbHast cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopaMHAThl TOUKH
Ha IJIOCKOCTH, abcuycca W OpJIUHATa.

137

CronbuaTble ¥ KPYrOBbIEC AUATPAMMBI.

13§

[IpencraBnenue uncaoBoi HH(GOPMAILIUU B KPYTOBBIX JHarpaMmmax

139

[IpencraBnenue uncaoBoi HH(GOPMALIUU B KPYTOBBIX JHarpammax

14(

[IpencraBnenue uncaoBoi HH(GOPMALIUU B KPYTOBBIX JHarpammax

141

[TpakTuueckas pabota «IlocTpoenue nuarpamm».

I

Hal"JIﬂIlHaSI reomMeTpusi. (I)nrypbl B IIPOCTPAHCTBE.

142

[TpstMoyroNbHBIN Mapaienenumnes, Kyo, mpusma, IupamMmusa, KOHyc,
IUAIUHAD, ap u chepa.

143

[IpstMoyToNbHBIN Mapaienenumnes, Kyo, mpusma, mupamusa, KOHyc,
IUAIUHAD, ap u chepa.

144

[TpssMOyTOJIBHBIN TTapaUIeNenuIe ], Ky, mpu3Ma, MupaMuia, KOHYC,
HUATUHAD, ap u chepa.

145

[TpssMOyTOJBHBIN TTapauIeNenuIe ], Kyo, mpu3Ma, MupaMuia, KOHYC,
HUATUHAD, 1ap u chepa.

144

N306paxenue npocTpancTBEHHBIX Guryp. [Ipumeps! pazBépcTok
MHOTI'OI'PaHHHMKOB, IIUJIMHJIPA U KOHYCA.

147

N306paxenue npocTpaHCcTBEHHBIX Quryp. [Ipumeps! pa3BépcTok
MHOTOTPaHHUKOB, LINJIMHIPA U KOHYCA.

148

N300pakeHne npocTpaHCTBEHHbBIX Guryp. Ilpumeps! pa3zBépcTok
MHOTOTPaHHHUKOB, LIUJIMH/IPa U KOHYCA.

144

[TonsiTrie 00BEMa; eNUHUIBI U3MEepeHUst 00BEM. O0bEM MPSIMOYTOIBHOTO
napajuienenumnesaa, kyoa, Gopmyssl 0obéMa.

150

[TonsiTre 00BEMa; eqUHUIIBI U3MepeHust 00bEM. OOBEM MPSAMOYTOIBEHOTO
napajienenumnesaa, kyoa, Gopmyssl 0obéMa.

IToBTOpEHME, 00001IEHUE, CHCTEMATH3ALMS

15]

[ToBTOpenue. JlelicTBUS CO CMEIIAHHBIME JPOOSIMHU.

157

[ToBTOpenue. JlelicTBUS CO CMEIIAHHBIMU IPOOSIMHU.

153

[ToBTOpenwue. JleiicTBUS CO CMEIIAHHBIMU JAPOOSMH.

154

[ToBTOpenue. Pemenne ypaBHeHHUH U 3a1a4.

159

[ToBTOpeHue. Pemenne ypaBHeHUH U 3a1a4.

154

HOBTOpCHI/Ie. Crno)XKeHHE U BEIYUTAHUE JACCATHYHBIX I[pOGCf/'I.

157

HOBTOpCHI/Ie. Crno)XKeHHE U BEIYUTAHUE JACCATHYHBIX I[pOGCf/'I.

15§

HOBTOpCHI/IC. Crno)XeHHE U BEIYUTAHHE ACCATUYHBIX z[p066171.
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15d 1loBTOpCHHE 1€ U YMHOXEHHUE NECATHUYHBIX APOOEH.

160 [ToBTOopenue. Jlenenne 1 yMHOKEHHUE JECATUIHBIX APOOCH. 1

161 [ToBTOopenue. Jlenenne 1 yMHOKEHHUE JECATUIHBIX APOOCH. 1

167 [ToBTOpenue. Jlenenne u yMHOKEHHE AECATHYHBIX APOOECH. 1

164 [ToBTOpenue. Penienue 3aqa4 Ha MPOLIEHTHI. 1

164 [ToBTOpenue. Pemienue 3aqa4 Ha MPOLIEHTHI. 1

165 IToBTOpeHue. Pemenue 3a1a4 Ha JBUKEHHUE. 1

166 IToBTOpenue. Pemenne 3a1a4 Ha JBUKCHUE. 1

167 O06o0maroiee MOBTOPEHHE. 1

166 Hrorosasi koHTpoJIbHast paboTa Ne7 1

164 O06o06maroiee MOBTOPEHHE. 1

170 O06o0matroiiee MOBTOPEHHE. 1
HUTOI'O: 144 26
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denepanbHas pabouas nporpamma | Marematuka. 5-9 kiaccel (0a30BbIil YPOBCHB)

PABOYAS I[TPOTPAMMA YYEGHOTI' O KYPCA
«AJITEBPA» B 7-9 KJIACCAX

COIEPKXAHUE OBYYEHMUAA

7 KIIACC
Yucsia 1 BbIYUCICHUA

JpoOu 0OBIKHOBEHHBIE U JECSITHUHBIC, IEPEX0]] OT OAHON (OPMBI 3aIUCH APOOeii K
npyroii. IloHATHE palMOHAIBPHOTO YHCHA, 3aIlUCh, CPAaBHEHHE, YIOPSIJAOYMBAHUE
palMoOHaIbHBIX uncel. ApU(METHYECKHE JEUCTBUS C palMOHAJIbHBIMU YHCIIAMHU.
Pemenue 3aa4 U3 peanbHON NPAaKTUKU HA YaCTH, Ha IPOOH.

CreneHbp ¢ HaTypaJlbHbIM IIOKa3aTEJlEM: ONpEIeleHHe, MpeoOpa3oBaHKe
BBIP@KCHUI Ha OCHOBE OINpEAeNICHUs, 3amuch OoybIMX uucen. [IpoueHThl, 3amuch
IOPOLEHTOB B BUJE ApoOM M JpoOM B BHUJAE IMPOLEHTOB. TpH OCHOBHBIE 3aJaud Ha
IPOLIEHTHI, pENICHUE 33]a4 U3 PEaJIbHON NPAKTUKU.

[IpuMeHeHre MPU3HAKOB JIETUMOCTH, Pa3IOKEHUE HA MHOXHUTEIU HATypajdbHBIX
YHCElL.

PeanbHble 3aBUCUMOCTH, B TOM YKCJIE IPsIMasi U 0OpaTHAas MPONOPLIUOHATBHOCTH.

AJiredpanyecKkue BbIPpaKeHHU S

IlepemeHHBIE, YMCIIOBOE 3HAUYEHUE BBIPAXKEHUSA C MEpeMEeHHOU. JlomycTumblie
3HaueHUs TepeMeHHbIX. [IpencTaBieHue 3aBUCMMOCTH MEXKIY BETUYMHAMHU B BHJIC
dbopmynbl. Beraucnenunss mo dopmynam. [IpeoOpazoBaHue OyKBEHHBIX BBIPAXKCHUH,
TOXKJIECTBEHHO PaBHBIC BBIpAKEHUS, MPAaBUIIa TPEOOPa30BaHUs CYMM M MPOU3BEICHUIA,
IpaBuUjIa PACKPBITHS CKOOOK M MPUBEICHUS MOJOOHBIX CIIaraeMbIX.

CBoiicTBa CTENIEHU C HATYPAIbHBIM MTOKA3aTEIIEM.

OnHowiensl M MHOrowieHsl. CreneHb MHorowieHa. ClioXeHue, BBIUUTAHUE,
YMHOKE€HHE MHOTOWJIeHOB. DOpMyIbl COKPAIIEHHOTO YMHOXEHHUS: KBAApaT CyMMBI U
KBajpaT paszHocTu. PopMyna pa3sHOCTH KBaJpaToB. PasnokeHre MHOTOWICHOB Ha
MHOKUTEJH.

YpaBHeHMs M HEPABEHCTBA

VYpaBHeHUEe, KOpEHb ypaBHEHHUs, MpaBwia MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHU.

JIuHeHOe ypaBHEHHUE C OTHOU EPEMEHHOM, YMCIIO0 KOPHEN JTUHEMHOTO YPAaBHEHUS,
pelieHne JIMHENHBIX ypaBHEHHWW. (COCTaBIICHHE YpABHEHHWI IO YCIOBHUIO 3aJIayu.
Pemenne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPABHEHUM.

JIluneiiHoe ypaBHEHHE C JByMsl NepeMeHHbIMH U ero rpadpuk. Cuctema ABYX
JTUHEHHBIX YpaBHEHUN C IBYMsI IEpEeMEHHBIMU. Perienne cuctemM ypaBHEHU CITOCOOOM
IIOZCTaHOBKU. [[puMepsl peleHns TEKCTOBBIX 3a/1a4 € IIOMOLIBIO CUCTEM YPABHEHUM.

DyHKIUA
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denepanbHas pabouas nporpamma | Marematuka. 5-9 kiaccel (0a30BbIil YPOBCHB)

KoopanHara Touky Ha npsmoii. Ynucnossle npoMexyTku. PacctosiHue Mexy 1Byms
TOYKaMHU KOOPJIAWHATHOU IPSMOM.

[IpsimoyronbHast cuctema koopauHat, ocu OX u Oy. AGciucca U opAMHATA TOYKU
Ha KoopauHaTHOW miockocTu. [Ipumeps! rpaduxoB, 3agaHHbix (opMynamu. UteHue
rpadukoB peanbHbIX 3aBucumMoctei. [lonarue pynkuuu. ['paduk Qynkumun. CoiicTBa
bynknuit. Jluneitnas dynkiusa, ee rpaduk. ['paduk pynkuum y = |x|. I'padudeckoe
pPEILIEHNE JTUHENHBIX YPABHEHUW U CUCTEM JIMHEHMHBIX YPABHECHUN.

8 KJIACC
Yucia 1 BoIYHUCIEHUS

KBanpaTHsblit kopenb u3 uucia. [lonsitue 06 uppanmoHaibHOM yucie. JlecaTuuHbIe
MPUOJIMIKEHUST UppalMOHANBHBIX uuced. CBoicTBa apu(MeTHUecKHMX KBaJpPaTHBIX
KOpHEH U X MPUMEHEHHUE K MPeoOpa30BaHUIO0 YMCIOBBIX BHIPAKEHUN U BBIYHCICHUSIM.
JlercTBUTENBHBIC YHUCIIA.

CrernieHs ¢ 1IEeTBIM MTOKa3aTeaeM 1 ee cBorcTBa. CTaHaapTHAs 3aUCh YUCa.

AJiredpanyecKkue BbIPpaKeHU S
KBaapaTHbIil TpexusieH, pa3ioKeHHe KBaJPAaTHOTO TPEXWIeHa Ha MHOMXHUTEIH.
AnrebOpandeckas 1poos. OCHOBHOE CBOMCTBO anredpandeckoil npodu. CioxeHue,
BBEIYHTAHNC, YMHOKCHHUE, JeJICHUE alireOpandeckux Apooeid. ParmonansHbie BRIpaKCHUS
U UX MpeoOpa3oBaHuUE.

YpaBHeHUS M HEPAaBEHCTBA

KBagpatHoe ypaBHeHue, (hopmyia KOpPHEW KBagpaTHOro ypaBHeHUs. Teopema
Buera. Pemenue ypaBHeHMM, CBOIAIINXCSA K JIMHEWHBIM M KBajapaTHbIM. [Ipocreimme
IpOOHO-pallMOHANIbHBIE YPABHEHUS.

I'paduueckas uHTEpHpeTanuss yYpaBHEHH C JABYMsI MEPEMEHHBIMU M CHUCTEM
JIMHEWHBIX YPABHEHUH C IBYMs ITepeMEeHHBIMU. [[pruMepBI pelIeHus: CUCTEM HEJTMHENHBIX
YPAaBHEHUM C IBYMS IIEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a71a4 aareOpandyeckuM CriocoOoM.

HucnoBble HEPAaBEHCTBA M HMX CBOMCTBA. HepaBEHCTBO C OJHOM NEPEMEHHOM.
PaBHOCHMIBHOCTE HEpaBeHCTB. JINHENHBIE HEPABEHCTBA C OTHOW NMepeMEHHON. CUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOW MEPEMEHHOM.

DyHKUMH

[Tonsitue Qynkuu. OOnacTh OmpeneNeHuss U MHOXKECTBO 3HAUYCHUM (DYHKIIUU.
Crioco6sl 3a1anust GyHKIIHH.

I'padux pynakmun. Urenue cBoicTB QpyHKIMH 110 ee rpaduky. [Ipumeps rpadrkon
(GYHKITAN, OTPaXKaIOMUX pPeaJbHbIC MPOIICCCHI.

DYHKITMHY, ONMTUCHIBAIOIINE MPSIMYIO U 00OpAaTHYIO TIPOMIOPIIMOHAIIEHBIE 3aBUCUMOCTH,
ux rpaduxn. Oyukuun y = X%, ¥ = X3, y =Vx, y=|x|. [padudeckoe pemenne ypaBHeHu#
Y CUCTEM YPaBHEHMUM.
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9 KJIACC
YucJia ¥ BbIYUCIEHUS

PamnmonanpHbpie 4wucia, uppalMoHalIbHBIE 4YHCIIA, KOHEUYHBbIE W OCECKOHECUHBIC
necAaTuUHble TpoOu. MHOXKECTBO ACHCTBUTEIIBHBIX YUCEN, JECHCTBUTEIBHBIC YHUCIIA KAaK
OCCKOHEUHBIE JeCATHYHbIC JpoOu. B3amMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHO’KE€CTBOM JICCTBUTEIBHBIX YNCEJI U KOOPAUHATHOU MIPSIMOM.

CpaBHEHHE TEHCTBUTEIBHBIX YHCEN, apU(DMETHUECKUE IEHCTBUS C ICHCTBUTEIbHBIMA
YHCIIaMU.

Pa3smepsl OOBEKTOB  OKPYXKAIOIIETO MHpPA, JUIMTEIBHOCTh TPOIECCOB B
OKPYXaroIIeM MUpE.

[TpubnamxeHHOe 3HAYCHHE BEIMYHMHBI, TOYHOCTH MNpuOIMxKeHus. OKpyrieHue
yucel. [Ipuknaka u oleHka pe3yabTaToB BHIYUCICHUMN.

YpaBHeHMs M HEPABEHCTBA

Jluneiinoe ypaBHeHue. PelieHue ypaBHEHHM, CBOIAIIMXCA K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. Pemienne ypaBHEHUM, CBOASIIMXCS K KBaJIpPaTHBIM.
bukBaaparHoe ypaBHeHue. I[lpumepsl pelmeHuss ypaBHEHHM TPETbEW W YETBEPTON
CTETIEHEN Pa3JI0)KEHNEM HA MHOKUTEIH.

Pemienne npoOHO-pallMOHATIBHBIX ypaBHEHUH. PelieHne TEKCTOBBIX 3aaad
anredpan4eckiuM METOI0M.

VYpaBHeHue c JByMsa IepeMeHHbIMH U ero rpaduk. Pemenuwe cucrem AByX
JIMHENHBIX YPABHEHUM C ABYMsI IEPEMEHHBIMU. Pelienne cucrteM IByX ypaBHEHHM, OJTHO
U3 KOTOPBIX JMHEHHOE, a Jpyroe — BTOpod crteneHu. ['paduueckas uHTEprpeTanus
CHUCTEMBI YPABHEHUH C IByMSI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3aa4 aJIreOpandeckKuM CriocoOOM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHne nMHEMHBIX HEPABEHCTB C OJHOM NEepeMeHHOM. Pemenuwe cucrem
JTUHEHHBIX HEPABEHCTB C OJIHOM mepemeHHoi. KBanpaTHeie HepaBeHcTBa. ['paduueckas
VUHTEPNPETALNUS] HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS [IEPEMEHHBIMU.

DYyHKIUHA

KBagpatuunas gynkius, ee rpaduk u cBoiicTsa. [lapaboia, KoopIuHATHI BEPIIIUHBI
napaboJibl, OCh CHMMETPHUH MapadoJIbI. .

Ipapukn  yuximit: y = kx, y= kx+b, y= _, y= x3,y = Vx5, y = |«],

X
U UX CBOMCTBA.

YucJioBbIe OCJIEI0BATEILHOCTH M IPOTPECcCUm

[loHsATE YKMCIIOBOM  MOCJIENOBATEIBHOCTH.  3aJlaHHE  MOCIIEI0BATEIBHOCTH
peKyppeHTHOH dhopmynoii u popmysoil N-ro uieHa.

Apudmerndeckass M TreoMeTpuueckas nporpeccuu. DopMyibl  N-TO  4ieHa
apu(pMETHIECKON U TEOMETPUIECKON MPOTPECCUi, CyMMBI TIEPBIX N YJICHOB.

N3o00pakeHne 4wieHOB apu(PMETHIECKON U TEOMETPUUECKON MPOTPECCU TOUKAMHU
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Ha KOOPJAWHATHOM TUIOCKOCTH. JIMHEHHBIH M HKCHOHEHUHMANIbHBIA POCT. Cl0XKHBIE
MPOLICHTHI.

HPEMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3yibTaThl OCBOCHUS MPOTpaMMbl y4eOHOTo Kypca «Amnrebpay» K
KOHITy oOyueHus B 7 KJjacce.

Yucia v BbIYUCICHUS

BEITTONTHATE, coueTast yCTHBIC ¥ TMCHbMEHHBIC PUEMBI, apH(PMETHICCKHEC ICHCTBHS
C palMOHAJILHBIMH YHCIIAMHU.

HaxonuTh 3HaYeHUS YHCIOBBIX BBIPAKCHHUH, IPUMEHATH Pa3HOOOpa3HBIC CIIOCOOBI
Y MIPUEMbI BBIYUCIICHHS 3HAYCHHUH APOOHBIX BBIPAKCHUH, COACpKAITUX OOBIKHOBCHHBIC
U JICCSITUYHBIC APOOH.

[Tepexomuts OT oOmHOW (OPMBI 3alMCH YHCE K Jpyro (mpeoOpa3oBHIBATH
JICCATUYHYIO Ip0O0bh B OOBIKHOBCHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B YaCTHOCTHU B
OCCKOHEUHYIO JICCITUIHYIO JPOOB).

CpaBHUBATH M YIIOPSIOYUBATH PAIlHOHATIBHBIC YHCIIA.

OKpyTJIATh YUCIIA.

BBITIONTHATE MPUKHUIKY W OLEHKY pe3y/bTaTa BBIYUCICHHUH, OIECHKY 3HAYCHHMN
YUCJIOBBIX BBIpAKCHUW. BBIMONHATE MEHCTBUS CO CTCICHAMH C HATypaJbHBIMHU
ITOKa3aTCIISIMHU.

[TpuMeHSTh TPHU3HAKK JCIUMOCTH, PAa3JIOKCHHE Ha MHOXKHTCIH HATypaabHBIX
YHUCEIL.

PemaTh npakTHKO-OpUEHTUPOBAHHBIC 3aa4M, CBSI3aHHBIC C OTHOIIICHUEM BCIIMUMH,
IPOIOPIMOHATILHOCTRIO  BEJIMYUH, MPOIECHTAMH, HWHTCPIPETUPOBATh PE3YyJIbTAThI
pEIICHUS 3a7a4 C YYeTOM OTPaHUYCHHH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPHBACMBIX
OOBEKTOB.

AJiredpanyecKkue BbIPpaKeHU s

Hcnonp30BaTh anreOpandyeckyrd TEPMHUHOJOTHI0 M CHUMBOJHKY, NPUMEHSATH €€
B IIPOIIECCE OCBOCHMS Y4eOHOTO MaTepuaia.

Haxonuth 3HaueHusi OyKBEHHBIX BBIPQKCHUN TMPU 3aJaHHBIX 3HAUYCHUIX
HepEMEHHBIX.

BreimonusaTe mpeoOpa3oBaHUs IIEJIOTO BBHIPAKEHWS B MHOTOWICH MPHUBEACHUEM
M0JIOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BhbINONMHATE YMHOKEHHE OJAHOWIEHA Ha MHOTOUYWIEH M MHOTOYJIEHAa HA MHOTOYJIEH,
IPUMEHATH (HOPMYJIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcyuiecTBIATh pa3ioKeHNE MHOTOUJICHOB HA MHOXKHUTEIHU C MTOMOIIbIO BHIHECEHHUS
3a CKOOKM OOIIer0 MHOXXHTENS, TPYNIUPOBKH CJaraeMblX, MpPUMEHEHUs ¢GopMyl
COKPAIIEHHOT'O YMHOXEHHS.

[IpumensTh mpeoOpa3oBaHUs MHOTOUYJICHOB JJISi PEIICHUS PA3IWYHBIX 3a]ad U3
MaTeMaTHKH, CMEXHBIX MIPEAMETOB, U3 PEaTbHON MPAKTHKH.
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Hcnonbs3oBaTh  CBOWCTBA  CTENEHEH C  HATypajJbHBIMU  MOKa3aTeNIIMU
JUTsl IpeoOpa30BaHus BIPAKEHUN.

YpaBHeHUS M HEPABEHCTBA

Pewmars nuHeliHbIE YpaBHEHUS C OJTHOM IEPEMEHHON, IPUMEHSIS ITPABUIIA ITEPEX0aa
OT MCXOJHOIO YpaBHEHHs K PaBHOCWIBHOMY eMy. IIpoBepsATh, SBISETCS JM YHUCIIO
KOPHEM YpPaBHEHHUSI.

[TpumensTh rpaduveckiue METOJbl MPU PEIICHUU JTHUHEWHBIX YpPaBHEHHM M HX
CUCTEM.

[TonGupats mpUMepsI Map YUCe, ABISIOMUXCA PEIICHUEM TUHEITHOTO YpaBHEHUS C
IBYMS IEPEMEHHBIMU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpadUK JTUHEHHOrO ypaBHEHHUS C ABYMS
[EPEMEHHBIMHU, MI0JIb3YSCh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHNS YPABHEHUS.

Pemars cucteMpl IByX TMHEHWHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMH, B TOM YHCIIE
rpaduyecku.

CocTaBasaTh U pemaTh JUHEUHOE YPABHEHNE WM CUCTEMY JINHEMHBIX YPaBHEHUH 110
YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJa4yu
IIOJIyYEHHBIN PE3yibTar.

DOYyHKIUA

N300paxxaTh Ha KOOPAMHATHOM MNpPAMON TOYKH, COOTBETCTBYIOLIWE 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, WHTEPBAJbl, 3allMCHIBATh YHCIOBBIE IPOMEKYTKH Ha
anredpandeckoM si3bike.OTMEYaTh B KOOPJAMHATHOM IJIOCKOCTH TOYKHM IO 33JaHHBIM
KOOpAMHATAM, CTPOUTH Ipapuku JTuHEHHbIX QyHKIMA. CTpouts rpaduk GyHKIUU Y =
|x].

OnucelBaTh ¢ TOMOIIBIO (DYHKIIMM W3BECTHBIE 3aBUCUMOCTH MEXAY BEIMUYMHAMU:
CKOPOCTb, BPEMsI, PACCTOSIHHE, LIEHA, KOJIMYECTBO, CTOMMOCTb, IIPOU3BOJUTEIBLHOCTD,
BpeMs, 00beM pabOTHI.

Haxonuth 3HaueHue pyHKIUU 110 3HAYEHUIO €€ apryMEHTa.

[lonumate rpaduyeckuii cnoco0 MpeACTaBiICHUS M aHaIM3a HHPOPMALNH,
U3BJIEKaTh M WHTEPIPETHPOBaTh HMH(OPMALNIO U3 TpadUKOB pPEATBHBIX IMPOLECCOB
Y 3aBUCUMOCTEHN.

[IpenMeTHble pe3ynbTaThl OCBOCHHUS MpPOrpaMMbl yuyeOHOro Kypca K KOHILY
oOyueHus B 8 kiacce.

Yucia v BbIYUCTICHUS

Hcnonb30BaTh HayalbHBIE MPEACTABICHUS O MHOYKECTBE JCUCTBUTEIBHBIX YHCEI
JUISL CpaBHEHMS, OKPYTJICHMS W BBIUYMCICHUM, H300pakaTh JACHCTBUTEIIbHBIC YHCIIA
TOYKAMHU Ha KOOPAWHATHOU NPSIMOU.

[IpumeHaATh TOHATHE apU(PMETUYECKOTO KBaIpPaTHOTO KOPHS, HAXOJIUTh
KBaJpaTHbIE KOPHM, WCIOJB3yS TMPU HEOOXOJUMOCTH KaIbKYJSITOP, BBIMOIHATh
npeoOpa3oBaHUs BBIPAXKEHUM, COAEPIKAIMX KBaJIpaTHbIE KOPHH, HUCIOJb3Yys CBOWCTBA
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KOpHEH.
Hcnonp30Bath 3amucu OOJNBIIUX U MAJIBIX YACET C IIOMOIIBIO JECATUIHBIX APOOEH
U crernedeu uucia 10.

AJiredpanyecKkue BbIPpaKeHU s

[TpuMeHsITh TOHSATHE CTENEHHU C LIEJIBIM MTOKa3aTeIeM, BBITIOJIHIThH MPeoOpa3oBaHus
BBIPAXEHU, COZEPKAIINX CTEIEHU C IIEIbIM MOKa3aTeJIeM.

BBITIONHATE  TOKIECTBEHHBIE TPEOOpPA30BaHUS  PAMOHAIBHBIX — BBIPAKCHHM
Ha OCHOBE MPaBWJI JICUCTBUI HAJl MHOTOWICHAMH U alre0panyecKuMu JpoOsMHu.

PacknanpiBaTh KBaipaTHBIN TPEXWICH HA MHOKUTEIH.

[IpuMensaTh mpeoOpa3oBaHMsl BBIPAKCHUN [UIsI PEIICHUS PA3IMYHBIX 3aja4
13 MaTEMATHKH, CMEKHBIX ITPEAMETOB, U3 PEabHON MPAKTUKH.

YpaBHeHNsl M HEPaBEeHCTBA

Pemiare nMHEHBIE, KBaJpaTHbIE YPABHEHHUS U pALMOHAIBHBIE YPaBHEHMUS,
CBOJSIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIENOBAHNS YPABHEHUM U CHCTEM YPAaBHEHHI, B TOM
qyucjie ¢ NpUMEHEHHEM TpaduuecKux NpeacTaBlieHuil (ycTaHaBIMBaTh, MMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUI PEIICHHUS], €CITU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexonuTh OT c10BECHON (HOPMYIHPOBKH 33JaUH K €€ anreOpanueckoi MOJenu ¢
MOMOIIBIO COCTABJICHUSI YPABHEHMSI WJIM CUCTEMBl YpaBHEHHI, MHTEPHPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4H [MOJTYYEHHBIN pe3ybTar.

HpI/IMeHHTB CBOMCTBA YHMCIIOBBIX HCPABCHCTB /JIA CpaBHCHHUS, OLICHKH, PCIIATb
JIMHCHUHBIC HCPaBCHCTBA C OHHOﬁ HCpGMGHHOﬁ Hn HUX CHCTCMBbI, daBaTb Fpa(i)I/ILIeCKYIO
HWIUTIOCTPANIO MHOKCCTBA pGHIeHI/Iﬁ HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB.

DyHKUMH

[ToruMaTe W WCIONB30BaTh (YHKIMOHATIBHBIC TOHATHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHMS), ONpENeNsITh 3HaueHue (QYHKIUU TO0 3HAYEHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA (PYHKIIUU TI0 €€ rpaduKy.

CTpOI/ITb rpaduky dIeMeHTapHBIX QYHKIIMM BUA:

y=_,y=2x2 y= x3,y = Vx7 y = |x|, onncsiBaTh CBOICTBA YHCIOBON (hyHKLIHH
X

o ee rpaduky.

[IpeameTHBIC pE3yabTAaThl OCBOEHHUS NPOTPAMMBI Y4e€OHOTO Kypca K KOHILY
oOyueHus B 9 kiacce.

Yucja v BbIYUCTICHUS
CpaBHUBaTh U yHOPSIAOUMBATH PAITMOHAIBHBIE U UPPALTMOHATBHBIE YHCIIA.
Bemonuare apudmernyeckue ACHCTBHS ¢ palMOHAILHBIMH YHCJIAMH, COYeTas
YCTHbIE W TIUCBMEHHBIE MPUEMBI, BBINOJHATh BBIYMCIEHUS C HUPPALUOHAIBHBIMHU
YHCJIaMHU.
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Haxonute 3HaueHus CTeneHEW ¢ LEIbIMU IMOKA3aTENsIMHU U KOPHEH, BBIYUCIATH
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh  JEUCTBUTENBHBIC YHWCIA, BBINOJHATH NPUKUIKY  pe3ysbTaTa
BBIUHCJICHU, OLICHKY YHCIIOBBIX BBIPAXKEHU.

YpaBHeHMs M HEPABEHCTBA

PemaTe nuHEWHbIE U KBaJpaTHbIE ypaBHEHUS, YPAaBHEHUS, CBOJSAILIMECS K HHM,
npocrenime ApoOHO-pallMOHANIbHBIC YPaBHEHUS.

Pemate cucteMbl IByX JMHEHHBIX YPABHEHHUU C ABYMS MEPEMEHHBIMU U CUCTEMBI
JIBYX YpaBHEHUH, B KOTOPHIX OJHO YPABHEHUE HE SIBISCTCS JTUHEHHBIM.

PemaTe TeKCTOBBIE 3a/lauu aNredOpandyeckuM CIocoOOM C MOMOIUIBI0 COCTaBICHUS
ypaBHEHUS WM CUCTEMBI JBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBoauTh MpOCTEHIINE UCCIENOBAHMS YPABHEHUN U CHCTEM ypaBHEHHi, B TOM
yucjae C NPUMEHEHHEM TIpadUyecKux TMpecTaBieHu (ycTaHaBIWBaTh, UMEET JIU
ypaBHEHHUE WJIM CUCTEMA YPaBHEHUH PEIICHUS, €CITU UMEET, TO CKOJIBKO, U MPOYEe).

Pemiats nuHeliHbIe HEPABEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, U300pakaTh PEILICHUE
HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3aMUCHIBATh PEIICHUE C IOMOII[bI0 CUMBOJIOB.

Pemats cuctembl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIIUE
KBaJ[paTHOE HEPABEHCTBO, M300pakaTh PEIICHHWE CHUCTEMbl HEPABEHCTB HA YHCIOBOU
MPSIMOM, 3aITUCHIBATh PEIICHUE C TIOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TPU PEUICHUH PA3IMYHbBIX 3a/1a4.

DOYyHKUNH

PacrioznaBate  (yHKIIMM  W3Y4YeHHBIX BHUJIOB. [loka3piBaTh CXeMaTHUYECKU
pacroJIoKeHHUE Ha KOOPJIWHATHOM IIOCKOCTH TpadukoB (yHkmwi Buma: y = kx,
y=kx+b, y= f y=ax?+bx+c, y= x3 y= VX y=|x| B 3aBucumoctu

X
OT 3Ha4eHU I KO3 PUIIMEHTOB, ONMMCHIBATH CBOMCTBA (DYHKLIUM.

Crpoutb u u300pakaTh CXEMAaTUYECKW TpapuKd KBaJpPaTHUUHBIX (YHKIUH,
OMHCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKITUH MO UX Tpadukam.

PacroznaBate kBagpaTnuHyr0 (QYHKIUIO TI0 (opMyne, TPHUBOIUTH TPUMEPHI
KBaIPATUYHBIX (YHKIHUNA U3 peabHOM KU3HU, GUBUKHU, TEOMETPHH.

YucJioBbIE I0CJIEI0BATEILHOCTH M IPOrPeCcCUM

Pacnio3naBaTh apu(pMETHUECKYIO U T€OMETPUYECKYIO TPOrPECCUH MPHU Pa3HbIX
crioco0ax 3aJaHusl.

BbINONHAT BEIYMCIIEHUS C UCTIOJIB30BaHUEM (POPMYIT N-T0 ujieHa apupMeTUIeCcKon
Y TEOMETPUYECKOU MPOTPECCUil, CyYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4ieHbI MOCIEA0BATEIbHOCTH TOYKAMH Ha KOOPIMHATHOM MIIOCKOCTH.

Pemate 3a1aun, CBA3aHHBIE C YUCIOBBIMU I10CJIEN0BATEIBHOCTAMU, B TOM YHCIIE
3aJ]auu U3 peabHOM JKMU3HHU (C UCTIOJIb30BaHUEM KaJIbKYIATOPA, IUPPOBBIX TEXHOJIOTHUH).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
HaumenoBanue paznena |(Konudectso OcHoBHOE OcHoOBHBIE BUIbI ACSITETLHOCTA 00YYAIOIIUXCS
(TemnI) Kypca 4acoB CoJIepyKaHue
Uricna 1 BBIYHCIICHUSI. 25 [Tonsitue CucreMaTU3upoOBATH U 000TalATH 3HAHNUS
PannonanbHbIE Ynca paIMOHAJIBLHOTO Yncia. | 00 OOBIKHOBEHHBIX U JECATUYHBIX JPOOSX.
Apudmernyeckue CpaBHMBATBH M YHOPSIA0YMBATH JAPO0H, TpeoOpa3oBbIBas
TEHCTBUS IPU HEOOXOAMMOCTHU JIECSTUYHBIE IPOOU B OOBIKHOBEHHBIE,

YIOPSAI0YMBAHUE

Crernesp
C HATypaJbHBIM
[OKa3areyieM.

3a/1a4 Ha JIpodu,
MIPOIIEHTHI

13 peaJbHOMU
MIPAKTUKH.

pas3IoKEHUS
Ha MHOKHTEIN

PeannHBIE

C pallMOHAIILHBIMU
yuciamu. CpaBHEHUE,

pallOHAJIbHBIX YHUCCII.

Penrenre 0CHOBHBIX

IIpr3HaKu AeIMMOCTH,

HaTypaJIbHBIX YHUCCII.

OOBIKHOBEHHBIE B JICCSITHYHBIC, B YACTHOCTH B OECKOHEUHYIO
JECATHYHYIO IPOOb.

IIpuMeHsATH pa3HOOOpa3HbIe CIIOCOOBI U IPUEMBbI
BbIYMCJICHHUS 3HAYCHUI JPOOHBIX BbIPAsKeHMH,

coJiep KaIux OOBIKHOBEHHBIC U IECSITUUHBIE JPOOU:
3aMEHSATh IPU HEOOXOJUMOCTH IECATUYHYIO APOOh
OOBIKHOBEHHOHN U OOBIKHOBEHHYIO JI€CATUYHOMN, IPUBOJIUTH
BBIpaKEHUE K opMe, Haubosee yno0HOM JJIsl BEIUUCIICHUH,
peoOpa3oBbIBATH JPOOHBIC BHIPAKEHHS HA YMHOXKEHUE

U JIeJICHHE IeCATUYHBIX Apo0eH K JEHCTBUIM C LIETbIMU
YHCIIAMH.

IpuBoauTHL YKcI0BbIE M OYKBEHHbIE IPUMeEPBI CTETICHU
C HaTypaJbHBIM MTOKa3aTeaeM, OObACHS 3HAUCHUS
OCHOBAHUS CTETICHU U TIOKa3aTellsl CTETICHH, HAaXOAHUTh
3HAYEHUs CTereHel Buaa a" (a — ar000e paroHaIbHOE
YHUCJI0, N — HATYypaJbHOE YUCJIO).

IMoHMMAaTB CMBICIT 3aMKUCH OOJIBIINX YHUCEN C TOMOIIBIO
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3aBucuMocTH. [Ipsmas
1 oOpaTHas
MIPOITOPIIMOHATEHOCTH

JeCATUYHBIX JIpo0Oei u cTtenener yncia 10, mpuMeHsITh X
B PCATbHBIX CUTYaIIHSIX.

I[IpuMeHsATH MPU3HAKA TCTUMOCTH, PA3JI0OKEHUS HA
MHO>KUTEJIA HATypPaIbHBIX YUCEIL.

Pemathb 3a1a4m Ha 9aCcTH, TPOLIEHTHI, TPOITOPIINH,

Ha HaxOXJICHHE JIpoOu (IIPOIIEHTA) OT BEJIMYHUHBI U
BEJIMYMHBI 110 €€ ApoOU (MPOIEHTY), TpoOu (MPOIIeHTA),
KOTOPBIN COCTABIIICT OJHA BEIMUMHA OT JIPYTOM.
IIpuBoauTH, pa30UpPaTh, OLEHUBATH PA3IUYHBIC PEIICHUS,
3aMKCH pelIeHri TeKCTOBBIX 3aj1ay.

Pacno3HaBaTh M 00BACHITD, ONTUPASCH HA OTIPEICTICHUS,
MIPSMO MPOTIOPITMOHATBHBIC W 00PATHO MPOTIOPITMOHATBHBIE
3aBUCUMOCTH MEX]1y BEIMUMHAMH; IPUBOIAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEH U3 peaIbHOTO MHUPA, U3 APYTHX yUSOHBIX
MPEIMETOB.

PemaTh npakTHKO-OPUEHTUPOBAHHBIC 33a/1a4U Ha APOOH,
MIPOIICHTHI, IPSAMYIO U OOPATHYIO MPOMOPIIHOHATBLHOCTH,
MPOIIOPIIUU
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AnreOpanyeckue
BBIPKCHUS

27

bykBeHHbIE
BBIPAKEHUS.
IlepemeHHBbIE.
Homyctrumele
3HAYCHUS
IIEPEMEHHBIX.
DopmyJIbI.
[IpeoGpa3oBanue

OBaagerpb anreOpandyeckoil TEPMUHOJIOTUEN U CUMBOJIMKOM,
NPUMEHATH €€ B IIPOIIECCe OCBOCHUS YUEOHOTO MaTepHara.
Haxoautp 3HaueHns OyKBEHHBIX BBIPKEHUH MTPH 3aJJaHHBIX
3HAYEHUSIX OYKB; BBIIIOJHAThH BBIYMCIEHUS 110 (OPMYIaM.
BbINOJHATH TPe0Opa30BaHus LIETIOTO BBIPAKEHUS

B MHOT'OWIEH IPUBEACHUEM MOJOOHBIX CIAraeMbIX,
PaCKpBITHEM CKOOOK.

BbINOJIHATH YMHOKEHUE OJTHOYJICHA HA MHOTOWIEH
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OYKBEHHBIX Y MHOTOYJIEHA HA MHOTOYJIEH, IPUMEHATH (POPMYJIbI
BBIPAKEHU, KBaJpara CyMMBI U KBaJIpaTa pa3HOCTH.

pacKkpbITHE CKOOOK OcyecTBIATh Pa3lnokKeHNE MHOITOWICHOB HA MHOKUTEIIN
Y IIPUBEJICHUE IIyTE€M BBIHECEHHUS 32 CKOOKH OOILEr0 MHOXKUTEII,
NOJOOHBIX CIaracéMbIX. | IpUMEHEHHS OPMYIIBI Pa3HOCTH KBaPaTOB, (GOPMYII
CBolicTBa cTEneHn COKPAILIEHHOI'0 YMHOKEHHS.

C HaTypaJbHbIM IIpumensiTh TpeoOpa3oBaHKEe MHOTOWIECHOB ISl pELICHHUS
IIOKA3aTEIIEM. Pa3JIMYHBIX 33724 U3 MATEMATHKH, CMEKHBIX IPEIMETOB,
MHOrOo4NIEHBI. U3 pEabHOM MTPAKTHUKH.

Cnoxenue, 3HAKOMUTBHCS C HCTOPHEH Pa3BUTUS MATEMATUKHU
BBIYUTAHUE,

YMHOKEHHUE

MHOT'OYJIEHOB.

DopMybl

COKPAILEHHOTO

YMHOKECHHUS.

Pasnoxenue

MHOT'OYJIEHOB

Ha MHOYKUTEIHN
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YpaBHEHUS 1 HEPABEHCTBA

20

YpaBHeHue, TpaBuia
npeoOpa3oBaHUs
YpaBHEHUS,
PaBHOCUJIBHOCTD
YPaBHEHHU.
JInHenHoe ypaBHEHUE
C OJIHOW MEPEMEHHOM,

PemiaTh TMHEHHOE YPABHEHUE C OJHOM MMEPEMEHHOM,
NMPUMEHsS MPaBWJIA [IEPEX0/1a OT UCXOAHOTO YPABHECHUS

K PaBHOCUJIBHOMY eMy OoJjiee MpOCTOro BUAA.

IIpoBepsATH, ABIAECTCS U KOHKPETHOE YHUCIIO KOPHEM
YPAaBHEHHS.

Hox0upaTs npuMepskI Nap YUCEI, ABISIOMINXCS PEIICHUEM
JIMHEMHOTO YPaBHEHHUS C JBYMSI IIEPEMEHHBIMM.

PEIICHUE JTUHEUHBIX
ypaBHeHUH. Pelienue
3a/1a4 € MOMOUIBIO
YpaBHEHUM.
JIuneiiHOE ypaBHEHUE
C ABYMsI
IIEPEMEHHBIMU U €TI0
rpaduk. Cucrema aByx
JIMHENHBIX YPABHEHUN
C ABYMsI
IIEpPEMEHHBIMU

CTponth B KOOPAUHATHON INTIOCKOCTH TpadUK JIUHEHHOTO
ypaBHEHUS C IBYMsI IEPEMEHHBIMU; MOb3YSCh TPAPUKOM,
NPUBOAMTH MPUMEPbI PELICHUS YPABHEHUS.

HaxoauTs peiieHue CUCTEMBI ABYX JJMHEWHBIX YPaBHEHUN
C ABYMSI IIEPEMEHHBIMU.

CocTaBiasiTh U pelIaTh YPaBHEHUE U CUCTEMY
YPAaBHEHMMU 110 YCIIOBUIO 3aa4H, UHTEPIIPETUPOBATH

B COOTBETCTBHM C KOHTEKCTOM 331441 MOJTYyYECHHBIN
pe3ynbTaTt

63



denepanbHas pabouast mporpamma | Marematuka. 59 kinacchl (0a30BbIif YPOBEHb)

Koopaunate! u rpadukm.
OyHKIU

24

Koopannara Touku
Ha npsAMou. UHuCIoBbIE
MTPOMEXKYTKH.
Paccrosinue mexy
JIBYMsI TOUKaMU
KOOPAMHATHOU
IIPSIMOU.
[IpssmoyronbHas
CUCTeMa KOOPIUHAT
Ha IJIOCKOCTH.
[Ipumeps! rpaduKoB,
3aJJaHHBIX
dbopmynamu.

Yrenue rpadukoB

N300paxkaTh Ha KOOPJAVMHATHOU MPSIMON TOUKH,

COOTBCTCTBYIOIIMC 3aJaHHBIM KOOPpAWHATAM, JIYy4U, OTPC3KH,

WHTEPBAaJIbl; 3aIIUCHIBATh UX HA aJIreOpanvyecKoOM S3bIKE.
OTMeuaTh B KOOPAMHATHOM MJIOCKOCTH TOUYKH

110 33JTAaHHBIM KOOPJIMHATAM; CTPOUTH IPAPUKUA HECIIOKHBIX
3aBUCUMOCTEH, 3aJaHHBIX (hOpPMYJIaMH, B TOM YUCIIE

C MOMOIIIBIO TU(PPOBBIX JTabOpaTOPHUHA.

IIpyuMeHATH, M3y4aTh NPEeUMYIECTBA,
HHTEPNPeTHPOBATH rpaduuecKkuii cnocoO npecTaBiIcHus
Y aHaJIM3a pa3HooO0pa3HOM )KM3HEHHON HH(POPMALIHH.
OcBauBatp nousTre GyHKIUHU, OBJIa/I€BATh
(YHKUIHOHATBHOW TEPMUHOJIOTHEN.

Pacno3naBathb juHelHY0 QyHKIHIO Y = KX + b,
ONMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYEHUI

pealIbHbIX
3aBHCHUMOCTEH.
[TonsiTue pyHKUMU.
['padux byHKIIHN.
CaoiicTBa (PyHKITHH.
Jluneiinas QyHKus.
[Toctpoenwue rpaduka
JUHENHON QyHKIUY.
['padux pyHkmn

y =|x|

k03 durmenTos K u b.

Ctpouts rpaduku TuHeHOW QyHKIMH, QyHKIUN Y = | X |.

Hcnoab3oBath HU(pPOBLIE pecypehl 11 TOCTPOCHUS
rpagukoB QYHKIHMI U U3y4YEHUS UX CBOICTB.
IIpuBoAMTH NPpUMeEPHI TMHENHBIX 3aBUCUMOCTEN

B PEaJbHBIX NMPOLECCaX U SBICHUAX
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[ToBTOpEHME M 0000IIEHNE 6 [loBTOpEHME Bri0upaTh, IPUMEHSATH OLEHUBATH CIIOCO0BI CPABHEHHUS
OCHOBHBIX ITOHSTUN qucell, BBIYUCIEHUH, TpeoOpa30BaHUil BbIpaKEHUH,
U METOJIOB Kypca pellIeHNs] ypaBHEHUH.
7 knacca, 00001eH1e OcyumecTBASATH CAMOKOHTPOJIb BBITOJHIEMbBIX JEHCTBUN
3HAHUHN U CaMOIIPOBEPKY pe3ysbTaTa BbIUNCICHUH,
peoOpa3zoBaHUil, MOCTPOCHUH.
Pemathb 3a1a4u U3 peanbHOH XU3HH, IPUMEHSATH
MaTeMaTH4eCKUe 3HAHMA JJIs1 pEeLIeHUs 3a7ad U3 APYTUx
MPEIMETOB.
Pemath TeKCTOBBIE 321241, CDABHUBATH, BLIOMPATh
CIoCO0OBbI PEIICHUA 3a/1a4n
OBILIEE KOJIMYECTBO 102
YACOBIIO ITPOTPAMME

Vcnonb3yemblii 3J1eKTpOHHBIN 00pa3oBaTebHbIi pecypc (DOP)

DO0P: "Anrebpa, 7 kiacc", YueOusit onnaiin-Kype ast 7 Kiacca,
000 SKJIACC
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IMoypouHoe n1aHMpoBaHMeE MO Y4eOHOMY peaMeTy «Aireopa» 7 Kiaacc

Ne ypoka Conepxanue (TeMa ypoka) AynauTopHas
Harpyska
Yucjia 1 BbIYUCJIEHHUS. PaIII/IOHaJILHI)Ie qucja 25
1. IToBTOpenue. [lelicTBUS CO CMELIAHHBIMU YUCITAMU. 1
2. [ToBTrOpenue. [IeicTBHs CO CMEIIAHHBIMUA YUCIIAMH. 1
3. [ToBTOpenue. JlecsTuunblie ApoOU U AEUCTBUSA C HUMHU. 1
4. [ToBTOpenue. JlecsTuunblie ApoOU U AEUCTBUS C HUMHU. 1
5. IToBTOpenue. Pemenre ypaBHeHUH U 3a1a4 1
6. [ToBrOpenue. Pemenre ypaBHEeHUN U 3314 1
7. [ToBTOpenue. Pemenne 3a1a4 Ha MPOLIEHTHI. 1
8. Bxoonasa konmponvnaa paooma Nel 1
9. Hucnossle BbIpaKeHUsL. BeIpaeHus ¢ IEPEMEHHBIMU. 1
10. Bripaxkenus ¢ nepeMeHHbIMH. 1
11. CpaBHEHME 3HAUYCHHI BBIPAKECHUMN. 1
12. CBoiicTBa 1€UCTBUI HaJ YUCIIAMHU. 1
13. ToxxnectBa. ToXkIeCTBEHHBIC TPEOOPA30OBAHHMS. 1
14. ToxnectBa. ToxxIeCTBEHHBIEC TPEOOPA3OBAHMS. 1
15. OrnpeziesieHne CTENEHN ¢ HATypaIbHBIM ITOKa3aTeleM. 1
16. OnpeneneHue CTENeH! ¢ HaTypajIbHbIM OKA3aTEIEM. 1
17. VYMHOXEHHUE U JeICHUE CTEIIEHE. 1
18. VYMHOXEHHUE U JeICHUE CTEIIEHE. 1
19. Bo3Benenue B cTeneHb NPOU3BEAECHUS U CTEIICHU. 1
20. Bo3Benenue B cTenensb MpOU3BEACHUS U CTEIICHH. 1
21. OnHOYJIEH U €r0 CTaHAAPTHBIN BUI. 1
22. YMHOXk€eHHEe 0JTHOWIEHOB. Bo3Be1eHEe OJHOUJIEHOB B CTEIICHb. 1
23. YMHOKEHUE OTHOUIICHOB. BO3BEI€HME OTHOUJIEHOB B CTEIICHbD. 1
24. YMHOXEHUE OJJHOUYJICHOB. BO3BeieHE OJTHOUIIEHOB B CTEIIEHb. 1
25. [ToBTOpenue. OgHOUIIEHBI. 1
AJireOpanyvecKue BbIPpaKeHUsl 33
26. MHOro4jeH 1 €ro CTaHIapTHBIA BH. 1
27. CroxeHue ¥ BBIMUTaHNE MHOTOUYJICHOB. 1
28. CrnoxxeHue 1 BBIMUTaHUE MHOTOUYJICHOB. 1
29. VYMHOXEHHE 0THOYIeHa Ha MHOTOWICH. 1
30. YMHOXK€EHHE OTHOWIEHA HA MHOTOUJIEH. 1
31. YMHOXKEeHNE OJHOYJIeHA Ha MHOTOYJICH. 1
32. YMHOXKEeHNE OJHOYJIeHA Ha MHOTOYJICH. 1
33. Brinecenne 0011ero MHOKUTES 32 CKOOKH. 1
34. BriHecenne 0011ero MHOXKHUTENS 32 CKOOKH. 1
35. [ToBTrOopenue. [IponsBeneHre oqHOUIEHA U MHOTOWIEHA. 1
36. Konumponsnas paboma Ne 2. «Ilpoussedenue oonounena u 1
MHO204]1EHA)

37. YMHOXk€EHNE MHOTOWJIEHa Ha MHOTOUJIEH. 1
38. YMHOXk€EHNE MHOTOWJIEHa Ha MHOTOUJIEH. 1
39. YMHOKEHME MHOTOWIEHA HA MHOTOYJIEH. 1
40. Paznoxxenrne MHOTOWICHAa HA MHOKHUTEITH CITIOCOOOM TPYIIITUPOBKH. 1
41. PaznoxxeHne MHOTOUIEHa HA MHOKHTEH CIIOCOOOM TPYIIITUPOBKH. 1
42. Bo3Benenue B kBaipaT u B KyO0 CYMMBI M pa3HOCTH JIBYX BBIPQKCHHIA. 1
43. Bo3Beaenue B kBaipaT U B KyO CYMMBI M pa3HOCTH JIBYX BBIPQKCHHIA. 1
44, Bo3Beaenue B kBaipaT U B KyO CYMMBI M pa3HOCTH JIBYX BBIPQKCHHIA. 1
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45, BospeneHHe B RBAAPAT HOB K6 CYMMBEH PasHOLIE MBVX BB padk HAG: b1 |(Ga30Bbi1i1 ypose
46. PaznoxxeHne Ha MHOXKHUTENH C IOMOIIBIO (pOpMyIT KBajipaTa CyMMBI 1

KBaJpaTa pa3HOCTH.
41. PaznoxeHre Ha MHOXKUTEH C TOMOLIBIO (hOPMYIT KBaJIpaTa CyMMbI H 1

KBaJpaTa pa3HOCTH.
48. YMHOXEHUE Pa3HOCTH JIBYX BBIPAKEHUI HA UX CYMMY. 1
49. YMHOKEHHE Pa3HOCTH JIBYX BBIPAKECHUH Ha UX CYMMY. 1
50. Pa3nosxeHne pa3HOCTH KBaJIpaTOB HA MHOKUTEIIN. 1
5L Pa3nosxeHne pa3HOCTH KBAapaTOB HA MHOKUTEIIN. 1
52. PaznoxeHue pa3HOCTH KBaJPaTOB HA MHOXKUTEIIH. 1
53. PaznoxeHne Ha MHOXUTEIN CYMMBbl U Pa3HOCTH KyOOB. 1
54. PaznoxxeHne Ha MHOXHUTEITN CYMMBI ¥ Pa3HOCTH KYOOB. 1
55. ITpeoOpa3oBaHue 1€I0T0 BbIPAXKEHNSI B MHOTOWIEH. 1
56. [TpeoOpa3zoBaHue LENOT0 BBIPAXKEHNS B MHOTOWIEH. 1
57. IToBropenue. Pasnocts kBagpaToB. CymMMa U pa3HOCTh KYOOB. 1
58. Konmponvnasa pavoma Ne 3. «Paznocme keaopamos. Cymma u 1

PpazHocmsy Ky606»

YpaBHeHHS U HEPABEHCTBA 20
59. YpaBHEHHE U €r0 KOPHH. 1
60. Jlunelinoe ypaBHEHUE C OJTHOM TIEPEMEHHOI. 1
61. Jlunelinoe ypaBHEHUE C OJTHOM IIEPEMEHHOIM. 1
62. Pemienue 3a1a4 ¢ moMoOIIbIO YpaBHEHUI. 1
63. Pemenue 3aga4 ¢ mOMOILBIO YpAaBHEHUH. 1
64. [loBTOpEeHME. YpaBHEHHUS C OJJTHON IEPEMEHHOM. 1
65. Konmponsnaa paboma Ne 4. «Beipasicenus. Pewwenue ypasuenuiiy 1
66. JInneliHOE ypaBHEHHUE C ABYMsI IEPEMEHHBIMH. 1
67. CucTteMbl TMHEHHBIX YpaBHEHUH € IBYMsI IEpEMEHHBIMHU. 1
68. CucTeMbl TMHEWHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMHU. 1
69. Cnoco0 I10/ICTaHOBKH. 1
70. Cnoco0 noJCTaHOBKH. 1
71. Crioco6 1o cTaHOBKHU. 1
72. Crioco6 ClosKeHus!. 1
73. Crioco0 clioKeHus. 1
74. Croco6 CIoKeHus. 1
75. Pemenne 3a1a4 ¢ TOMOIIBIO CUCTEM YpaBHEHUM. 1
76. Pemenue 3agad ¢ mOMOIIBIO CUCTEM YPaBHEHUIA. 1
77. IToBTOpeHue. PelieHne cucTeM JIMHEMHBIX YPaBHEHUN. 1
78. Konmponvnaa paboma Ne 5. « Cucmemvt 1uHenHbIX ypaeHeH UL 1
Koopaunarel u rpapuxku. ®yHKIUM 24

79. Yro Takoe QpyHKIHS. 1
80. Brruucnenue 3naueHuit GyHKIUU o Gopmyre. 1
81. Brraucnenue 3HaueHuit pyHkuuu mo Gopmyie. 1
82. 'paduk GyHKIUHN. 1
83. I'paduk GyHKIUHN. 1
84. [TpsimMast mponopLIHOHANTBHOCTD U €€ rpaduK. 1
85. [Tpstmast IpoNOPLMOHAIBHOCTD U €€ rpaduK. 1
86. [Tpsimast IpoNOPLMOHAIBHOCTD U €€ rpaduK. 1
87. Jluneiinas QyHkius u e€ rpadux. 1
88. Jlunelinas yHKIMS U e€ rpaduk. 1
89. Jluneitnas GyHkuus u e€ rpagux. 1
90. Jluneiinas GyHkus u e€ rpaduk. 1
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92. ['paduk nmuHEITHOTO YpaBHEHHUSI C IBYMS TIEPEMEHHBIMHU. 1
93. I'paduk mHEHHOTO YpaBHEHUS C IBYMsI IEPEMEHHBIMHU. 1
94. I'paduk mHEHHOTO ypaBHEHUS C ABYMSI IEPEMEHHBIMHU. 1
95. ['paduk nMHEHHOrO ypaBHEHUS C IBYMsI IEPEMEHHBIMHU. 1
9. I'paduk pyHKIIHK Y = | X | 1
97. I'paduk pyHKIII Y =| X | 1
98. [ToBTopenue. JluneitHast GyHKIHSL. 1
9. [ToBTopenue. Jlnnelinas QyHKITUS. 1
100. Koumponvnas paboma Ne 6. «J/Iuneiinaa gpynxkyusn» 1
101. DyHKIMK y = X> Hy=X> U UX rpaduKy. 1
102. DYHKIMA Y = X> Uy =X° U UX Tpa(uKH. 1

IToBTOpEHMe U 00001IEHTE 6
103. [ToBTOpenue. BeipaxeHus, TOXIECTBA, YpaBHEHHUS. 1
104. [ToBTOpeHue. Pemenne ypaBHEHUH U CUCTEM YpaBHEHUIM 1
105. IToBrOopenue. Pemenre ypaBHEHUI U CUCTEM YpaBHEHUIN 1
106. [ToBTOpenue. Penienue 3aaay. 1
107. Hmozosean konmponwvnaa paooma Ne7 1
108. [ToBTOpenue. Penienue 3aaay. 1
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8 KJIACC
HaumenoBanue paznena [KonmuectBo OcHoBHOE OcHoBHBIE BUJIbI ACSITETLHOCTA 00YYAIOIIUXCS
(TemnI) Kypca 4JacoB coJiepyKaHue

Yucia ¥ BEIYACIICHUS. 15 KBagpartHb1ii KOpeHb D®opMyJIHPOBATH ONPeAeIeHHe KBaIPAaTHOTO KOPHS

KBagpaTHbie KOpHU u3 uncia. [loustue U3 YKClia, apu(PMETHIECKOTO KBaJAPATHOTO KOPHSI.
00 UppaloOHAILHOM IIpuMeHATH Ornepaluio U3BJICUCHUS KBAIPATHOTO KOPHS
yucJie. JlecaTuunbie U3 YKCIIa, HCMOJIb3YSl PU HEOOXOIUMOCTH KAJIbKYJISITOP.
PUOTHKEHUS OueHuBaThL KBaJpaTHHIC KOPHU LEIBIMU YUCIAMHU U
MUPPALMOHATIbHBIX JECATUYHBIMU JIPOOSIMH.
YuCel. CpaBHUBATB M YIOPAA0YHUBATH PAIIIOHAIILHBIE
JlelicTBUTENTbHBIC Y UPPALMOHAIIBHBIEC YU CIIA, 3AIIUCAHHBIE C TIOMOILBIO
yucia. CpaBHEHHE KBaJpaTHBIX KOPHEM.
JICNCTBUTEIBbHBIX HccnenoBath ypaBHEHUE X% = a, HaXOJIUTh TOYHBIC
qrcell. U IpuOImKeHHbIe Kopau mipu a > 0.

YpaBHeHUE BHIA
X2 = a.
CBoiicTBa
apumeTuIecKux

KBaJpaTHbIX KOPHEN.

[IpeoGpa3zoBanue
YHCIIOBBIX
BBIPAKCHU,
COJIeprKaInX
KBaJIpaTHbIE KOPHU

HcciienoBath CBOMCTBA KBAAPAaTHBIX KOPHEW, IPOBOS

YU CJIOBBIE IKCIIEPUMEHTHI C UCIIOJIBb30BAHUEM KAJIBKYJIATOPA
(kommbrOTEPA).

Jloka3bIBATh CBOMCTBA apU(PMETHUECKUX KBAIPATHBIX
KOpHEH; TPUMEHSTh UX JJI TPeoOpa30BaHUsI BRIPAKECHUH.
BoInoJHATH Ipeodpa3oBaHMsl BEIPAKECHUH, COAECPKALINX
KBaJpaTHbIC KOPHHU.

BoipakaTh nepemMeHHbIE U3 TEOMETPUUYECKUX U PUBNYECKHUX
dbopmyL.

BbI4uc/IITh 3HAYEHUA BBIPAKEHHM, COJIEpIKAITUX
KBaJIpaTHbIE KOPHU, UCII0JIb3Ys IIPU HEOOXOAUMOCTH
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KaJIbKYJISATOP.
Hcnonb30BaTh B X0/1€ PELICHUS 334a4 JIEMEHTapHbIE
MIPEICTABIICHHUS], CBA3aHHBIE C NPUOIMKEHHBIMHA 3HAYEHUSAMHU
BEJIMYUH.

3HAKOMUTBCS C HCTOPHUEH Pa3BUTHS MaTEMaTUKA

Uuciia ¥ BBIYUCIICHMUS.

CrerieHs ¢ LEIBIM

DopMyJauPOBATH ONIPeaeIeHHEe CTCIICHU C IIETIbIM

CreneHs ¢ LeabIM MoKa3aTeseM. MIOKa3aTeJeM.
nokaszaresem CrannapTHas 3a1uch IIpencraBiasTh 3anMCh OONBIINX U MAJIBIX YUCEI
qHca. B CTaH/JapTHOM BUJIE.
Pa3mepnl 00bEeKTOB CpaBHUBATB YNCIIA U BEIMYNHBI, 3a[TMCAHHBIC
OKPY’KaIoIIeTro MUpa C UCTONb30BaHueM creneHu 10.
(OT >IIeMEHTapHBIX Hcnonb30BaTh 3alUCh YUCEN B CTAHJAPTHOM BU/JE
YaCTUI] JUISL BBIPQYKEHUS pa3MepOB OOBEKTOB, JIIUTEILHOCTH
710 KOCMUYECKHUX IPOLIECCOB B OKPYKAIOLIEM MUpE.
00BEKTOB), D®opMyIHPOBaTh, 3aNIMCHIBATH B CAMBOJINYECKO (hpopme
JUIATEJIBHOCTD U WLIIOCTPUPOBATh NPUMEPAMH CBOMCTBA CTEIICHU
MIPOLIECCOB C LIEJIBIM TTOKA3aTENEM.
B oKpysKaromeM mupe. | IIpuMeHSITh cBOiicTBA CTETICHN TSI TPE0OPa30BaHUS
CBoiicTBa cTeneHu BBIPXEHUH, COACPKAIINX CTETICHHU C IIEITBIM MTOKa3aTeeM.
C LIeJIbIM TIOKa3aTedaeM | BbINOJIHATH 1eiicTBUSA C YUCIAMU, 3aIICAHHBIMU
B CTaHAApTHOM BUI€ (YMHOXKEHUE, I€JICHUE, BO3BEACHHE
B CTCIICHB)
Anrebpanueckue KBagpartubiii Pacno3HaBaTh KBaJIpaTHbBIN TPEXUJICH,
BbIpakeHus. KBagparHeiii TPEXUJICH. yCTaHaBJIMBATh BO3MOXHOCTh €TI0 Pa3ioKEHHs
TpEeXuJIeH Paznoxenue Ha MHOXHUTEIIN.
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KBaJ[paTHOTO
TpeXuJeHa
Ha MHOYKUTENH

PaCK.TIaﬂbIBaTb Ha MHOKHTEIN KBaI[paTHBIﬁ TPCXUIJICH
C HCOTPHULATCIIbHBIM JUCKPUMHUHAHTOM
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AnreOpanueckue
BBIPAKCHUSI.
Anrebpanueckas poOb

15

Anre0Opanueckast
JIpOOk.
Honyctrmble
3HAYCHUS
MIEPEMEHHBIX,
BXOJIAIINX

B ajireOpanyeckue
BBIPAKEHUSI.
OCHOBHOE CBOWCTBO
anredpandecKou
npobu. CokpaiiieHue
JpOOeH.
Cnoxxenue,
BBIUMTAHNUE,
YMHOKEHUE

U JICJICHNE
alreOpanyecKux
JIpOOeH.
[IpeobpazoBanue
BBIPAKCHU,
COJIepIKaITuX
areOpandeckue
podu

3anucbIBaTh anreOpandyeckue BHIPAKEHUSI.

Haxoautp 061acTh onpeenenns paqioHaIbHOTO
BBIPAYKCHUS.

BbINOJIHATH YKCIIOBBIE IOJCTAHOBKHA U BBIYHC/IATH
3Ha4YeHHe ApoOH, B TOM YUCIIE C TOMOIIbIO KaJbKYJIATOPA.
®opMyJIHPOBATH OCHOBHOE CBOMCTBO aJireOpandecKon
JIpoOU U MPUMEHSITh €ro JJid peoOpa3oBaHusl IpOOeH.
BbINOJHATH 1eiiCTBHA C aIredpanyecKuMu ApoOsIMU.
IIpuMeHsATH Npeodpa3oBaHUA BHIPAKEHUN IS PEILICHUS
3a/1a4.

Bbipa:xath nepeMeHHbIe U3 GopMysl (PU3NYECKUX,
r€OMETPUYECKUX, OMMCHIBAIOIINX OBITOBBIE CUTYaIIUN )
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YpaBHEHMS U HEPaBEHCTBA.
KBazpaTtHbie ypaBHEHUS

15

KBanpatHoe
ypaBHeHue. Henonnoe
KBaJpaTHOE
ypaBHeHnue. opmyna
KOpPHEH KBaJIPaTHOTO
ypaBHeHus. Teopema
Buera.

Pewienue ypaBHeHui,
CBOSIIINXCS

K KBaJIpATHBIM.
[Ipocreiimme 1poOHO-
palMoHaIbHbIC
YpaBHEHUSI.

Peienune TeKCTOBBIX
3a/1a4 C MOMOUIBIO
KBaJpPATHBIX
YpaBHEHUH

Pacno3naBaTh KBaJpaTHbIC YpaBHEHUS.

3anuceiBaTh (POPMYJTy KOPHEH KBAJAPAaTHOIO YPaBHEHMUS;
pemiaTh KBaJApaTHbIe YPABHEHUS — [IOJIHBIE U HETIOHBIE.
IIpoBoauTh MpocTeiue UCCaAeA0BAHUA KBAIPATHBIX
YpaBHEHUM.

PemaTe ypaBHeHHs, CBOIAIIMECS K KBaJAPATHBIM,

C MOMOIIBIO NTPE0OPa30BaHUM U 3aMEHON MIEPEMEHHOM.
Hao0uroaaTh ¥ aHAIU3MPOBATH CBA3b MEXAY KOPHAMHU

U K03 PUIEeHTaMU KBaIpaTHOT'O ypaBHEHUSI.
®opmyampoBaTth TeopeMy Buera, a Takxke oOpaTHYIO -
TEOpEMY, IPUMEHATh 3TH TEOPEMBI JUISl pEILEHUS 3a/1a4.
PemaTh TekcTOBBIE 3aJaUM AIT€OPANYECKUM CIIOCOOOM:
NEPEXOIUTh OT CIIOBECHOU (POPMYITUPOBKH YCIOBUS 3a1a4U
K aJIreOpanyecKoi MOJIETN ITyTEM COCTABJICHHS YPaBHEHMUS;
pelarh COCTaBJIEHHOE YPaBHEHHE; HHTEPIIPETUPOBATH
pe3yJIbTar.

3HAKOMMTBCS ¢ MCTOPHUEH Pa3BUTHS aareOpsl

73



denepanbHas pabouast mporpamma | Marematuka. 59 kinacchl (0a30BbIif YPOBEHb)

YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHHI

13

JIuHenHoe ypaBHEHUE
C AByMS
IIEPEMEHHBIMU, €TO
rpauK, IpuMepsI
peneHns ypaBHECHUN

B LIEJIBIX YUCJIAX.
Pemenue cucrem nByx
JMHEWHBIX YPaBHEHUU

C ABYMsI

Pacno3naBaThb TMHEHHbBIC YPABHEHUS C IBYMS
MIEPEMEHHBIMU.

Crpontsb rpadkul TMHEHHBIX YPaBHEHUM, B TOM YHCIIE
HCI0JIb3YyH HM(POBBIE PeCypChl.

Pazimyars napajieapHbIe U IEPECEKAIOIIUECS TIPSIMBIE
10 UX YPABHEHUSIM.

PemiaThb crucTeMbl IByX JIMHEWHBIX YPAaBHEHUH C IByMSI
MIEPEMEHHBIMU MTOJCTAHOBKOM U CJI0KEHUEM.

Pemare npocreiime CucTeMsl, B KOTOPBIX OHO
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MIEPEMEHHBIMHU.
[Ipumeps! perenus
CHUCTEM HEJIMHENHBIX
YpaBHEHUU

C ABYMsI
MIEPEMEHHBIMHU.
['pacdnueckas
VMHTEPIIPETALUS
YpaBHEHUS

C IByMS
IIEpEMEHHBIMU

Y CHUCTEM JIMHEWHBIX
YPaBHEHUN C ABYyMS
[IEPEMEHHBIMU.
Perienue TekcToBBIX
3a7a4 C TOMOIIIBIO
CUCTEM YPABHEHUU

13 YPABHEHMI HE SIBISIETCS JIMHEHHBIM.

IIpuBoauTH rpaMueCcKy0 HHTEPIPETALUIO PEIICHUS
YpaBHEHUS C IBYMS IEPEMEHHBIMH U CUCTEM YpaBHEHUI
C IByMs IEPEMEHHBIMH.

Pemathb TekcTOBBIE 321241 aITreOpanuecKUM CII0COO0OM
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YpaBHEHUS U HEPABEHCTBA.
Hepasencrsa

12

YucnoBble
HEPABEHCTBA U UX
CBOMCTBA.
HepageHncTBo ¢ ogHoM
TIEPEMEHHOM.
JIuHelHbIe
HEPABEHCTBA C OJTHOU
MIEPEMEHHON U UX
pemrenne. Cucremsl

D®opMyJIHPOBATH CBOMCTBA YHCIIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATH UX HA KOOPAUHATHOM MPSMOM, J0KA3bIBATH
anreOpanvecKu.

IIpyMeHATH CBOICTBA HEPABEHCTB B XOJE PEUICHU 3a/1a4.
Pemarh iMHEHbIE HEPABEHCTBA C OJHOW IEPEMEHHOM,
M300pakaTh pEIIeHNEe HEPABCHCTBA HA YHCIOBOU MPSIMOM.
PemaTh cucteMbl TMHEHHBIX HEPABEHCTB, M300paXKaTh
pelIeHrne CUCTEMBI HEPABEHCTB Ha YU CIIOBOU IIPSMOU

JIMHENHBIX HEPABEHCTB
C OJHOM IIEPEMEHHOU
U WX PEIICHUE.
N3o0paxenue
pELIEHHUS] TMHEWHOTO
HEpPaBEHCTBA U UX
CHCTEM HA YUCIIOBOH
MIPSMOU
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OyHKINH.
OCHOBHBIE ITOHATUSA

5

[Tonsitue pyHKIMY.
Ob6mnacTh onpeeneHus
¥ MHOXKECTBO
3HaYCHUHN QYHKIINH.
CriocoOvbl 3a1anus
GyHKIHH.

['padux pyHKIHM.
CoiicTBa (hyHKIIUH,
UX 0TOOpakeHue

Ha Tpaduke

Hcnonb3oBaTh PYHKIIMOHATBHYIO TEPMUHOJIOTHIO

U CUMBOJIMKY.

BoruucjasaTs 3HaueHust QyHKIWHI, 3aTaHHBIX

dbopmynamu (Ipu HEOOXOIUMOCTH UCIIOIb30BaTh
KaJIBKYJISITOP); COCTABJIATH TA0JIMIbI 3HAYEH Ui

GyHKIUY.

CtpouTh 10 TOUKaM rpaguku QyHKIUHN.

OnuceiBaTh cBolicTBa GYHKIIUHU HA OCHOBE €€
rpaduueckoro npeacTaBICHUsI.

Hcnonb3oBaTh GyHKIMOHATHHYIO TEPMHUHOJIOTHIO

U CUMBOJIMKY.

HccaenoBaTh mpuMepsl TPaQUKOB, OTPAKAIOIINX PEaTbHBIC
MPOLIECCHI U SIBJICHUS.

IIpuBoaUTH MPpUMeEPHI IPOIIECCOB U ABJICHUH C 3aJaHHBIMH
CBOMCTBaMU.

Hcnosb30BaTh KOMNBbIOTEPHbIE MPOTrPAMMBI

JUTSI TOCTPOEHUS rpaUKOB PYHKITUN U U3yUCHUS

WX CBOMCTB
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OyHKINH. 9 UYreHue 1 noCcTpoeHUe Haxoauts ¢ nomompbio rpaguka QyHKINY 3HAUCHUE OTHON
YucnoBbie PyHKIIUU rpa@uKoB QyHKIIHIA. U3 paccMaTPUBAEMbIX BEJIMYMH 110 3HAYEHUIO IPYTOU.
[Tpumeps! rpadukos B HecnoKHBIX Cilydasx BhIpaxaThb (popMyJ10ii 3aBUCHMOCTH
byHKIMH, MEK]1y BEJIMYMHAMH.
OTPaXKAIOIINX OnucbIBaTH XapaKTep U3MEHEHUS OHOM BETNYNHBI
peanbHbIE ITPOLIECCHI. B 3aBUCUMOCTH OT U3MEHEHUS APYTrOMu.
OyHKIMH, Pacno3naBaTthb BUIbI N3y4aeMbIX (DYHKIIUH.
ONMCBIBAKOIINE IHoka3pIBaTh CXeMAaTH4Y€CKH IT0J0KEHUE HA KOOPIUHATHOM
IPAMYIO M 00pPaTHYIO mIockocTH rpadukos QyHKIuMiA Buaa: y = X2,y = X3,
IIPONIOPLIMOHAIIBHBIE y =vx, v = |x].
3aBUCUMOCTH, HX Hcnonb30BaTh QYHKIHMOHAIBHO-TPaduUecKHe
rpaguKy. NpeACTABJICHHS 1) PELICHN U UCCIIE0BaHUs YPABHEHUN
I'paduk dynximm Y CUCTEM YPaBHEHUH.
y = X IIpuMeHsTH HU(PPOBBIE pecypPebl U1 TIOCTPOCHUS
DyHKIIHI rpaduKoB GyHKIUI
y =xy =%,
y =vx,y =|x|;
rpaduyeckoe
pEIlIeHUE YPaBHEHU
Y CUCTEM ypaBHEHUU
[ToBTOpEeHue u 0600IICHNE 6 IToBTOpEHUE Bri0upaTh, NPUMEHATH, OLIEHNBATH CIIOCOObI CPABHEHUS
OCHOBHBIX IIOHSATHM YHCEJI, BRIYUCIICHUH, IPE0Opa30BaHU BRIPAKCHUH, pEIICHHUS

1 METOJIOB KYPCOB
7 1 8 KJ1acCcoB,
000011IeH1E 3HAHUT

YPaBHEHHUM.
OcyecTBJIASITH CAMOKOHTPOJIb BBIIOJHIEMBIX JEUCTBUI
¥ CaMOIIPOBEPKY pe3ysIbTaTa BHIYUCIICHHM, IPe0Opa3oBaHuH,
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TTOCTPOCHUH.

Pemars 3aga4u U3 peajibHOM KU3HU, IPUMEHATH
MAaTEMATUYECKUE 3HAHUS ISl PELICHUS 3a]1a4 U3 IPYTUX
MPEIMETOB.

Pemarth TekcTOBBIE 3212494, CPABHUBATh, BLIOUPATH
CIOCO0BI PEIICHUS 33/1a4n

OBLIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME

Vcnonb3yeMblii 3J1eKTpOHHBIN 00pa3oBaTenbHbIi pecypc (DOP)

D0P: "Anrebpa, 8 kmacc" OO0 AKIJIACC
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Ne CopaeprxaHue (TeMa ypoka) Yacsr Yace! 11s
ypoKa ayJUTOPHOM | CaMOCTOSITENbHON
Harpy3Ku paboThI
Yucaa u Beruuciaenusi. KBagparHuoie KOpHU 15
1 [ToBTOpenne. Muorowiensl. opMyiibl COKpaEHHOTO 1
YMHOKEHHUSI.
2. [ToBTOpenue. ®opMyIibl COKPAIIEHHOTO YMHOXKECHHUSI. 1
3. [ToBTOpenue. Penienre ypaBHEHUN U CUCTEM YpaBHEHUM. 1
4. [ToBTOpenue. Penienre ypaBHEHUN U CUCTEM YpaBHEHUM. 1
5. Bxoonaa konmponwvnasa paboma Nel 1
6. ParmonansHelie uncia. UppaunoHalibHbIe YUCia. 1
7. KBanparusie kopau. ApupMeTHIecKuii KBaIpaTHBIH KOPEHb. 1
8. YpasHeHue X°=a. 1
9. HaxoxneHue npuOimKeHHbIX 3HAUeHUH KBaJPaTHOTO KOPHSL. 1
10. KBaapatHbIii KOpeHb U3 Tpou3BeeHus U 1poou.KBaapaTHplit 1
KOPEHb U3 CTEIIEHHU.
11. BriHecenrie MHOKUTEISI U3-T10]1 3HaKa KopHs. BHeceHue 1
MHOYKHUTEJISI MOJT 3HAK KOPHSI.
12. BriHecenre MHOKHTEIS U3-T10]T 3HAKa KOpHs. BHeceHne 1
MHO>KUTEJISI MO/ 3HAK KOPHSI.
13. [IpeoOpa3zoBanme BeIpaXKCHHUH, COACPKALTUX KOPHHU. 1
14. [ToBTOpenue. CBoiicTBa KOPHSI. 1
15. Konmponsnaa paboma Ne 2. «Ilpeobpazosanue 1
8HIPAIHCCHUIL, COOEPHCAUUX KOPHUY
Yucaa u BoryuciaeHus. CTeneHs ¢ neabiM MoKa3aTejaeM 7
16. OmnpenenieHre CTENEHH C IEIbIM OTPULIATEIBHBIM 1
MoKa3aTeseM.
17. OmnpenenieHHe CTENEHH C 1IEBIM OTPUIATEIbHBIM 1
MoKa3aTeseM.
18. OmnpeneneHre CTENEHH C IIEeBIM OTPUIIATEIbHBIM 1
MIOKa3aTeJIeM.
19. CBolicTBa CTETEHH C IIEJIBIM [TOKa3aTeIeM. 1
20. CBOIICTBa CTETICHH C LIEITBIM ITOKA3aTEIIEM. 1
21. CBoIICTBa CTENEHH C LIETBIM ITOKA3aTEIEM. 1
22. CBOICTBA CTETICHH C LIETBIM ITOKA3aTEIIEM. 1
Auredpanveckue BbipakeHusi. KBaaparHbliii Tpéx4sieH S
23. KBanpaTHblil TpEXUIIEH. 1
24. KBaipaTHblii TpEXWIEH. 1
25. Pa3noxenune KkBaipaTHOroO TPEXWICHA HA MHOKUTENN 1
26. Pa3noxenue KBaIpaTHOrO TPEXWICHA Ha MHOKUTENH 1
27. Pa3znosxeHne kBaapaTHOTO TPEXUIEHA HA MHOKUTEIN 1
AuredOpandeckue BbIpaskeHHsi. AJiredpanyeckas 15
ApOOb
28. PannoHanbpHbIE BBIPAKEHUS. 1
29. OcHoBHoOe cBoIicTBO 1poOu. CokpaliieHue Ipooei. 1
30. OcHoBHOE CBOMCTBO ipobu. CokpaieHne Jpooei. 1
31. OcHoBHOE cBOMCTBO pobu. CokpareHue Apooei. 1
32. CrnoxeHue U BEIYUTaHUE APOOSH C OTMHAKOBBIMHU 1
3HAMEHATEJISIMU.
33. CroxeHue v BBIYUTaHue APOoOei ¢ OMHAKOBBIMU 1
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34. CrnoxeHue 1 BbIUUTaHUE IPO0Oeii C pa3HBIMU 3HAMEHATEIISIMHU. 1
35. CrnosxeHue v BbIYUTaHUE Apo0el ¢ pa3HbIMU 3HAMEHATEISIMU. 1
36. CrnoxeHue 1 BBIYUTaHUE IPOOeii C pa3HBIMU 3HAMEHATEIISIMH. 1
37. YMHOxkeHue npodeii. Bo3Benenue apodu B CTEICHb. 1
38. YMHOxkeHue npodeii. Bo3Benenue apodu B CTENCHb. 1
39. Henenue mpobeii. 1
40. [Ipeobpa3oBanue palOHAIBHBIX BBIPaKEHUIL. 1
41. [IpeoOpa3zoBanre pallnOHATBHBIX BHIPAKEHUIA. 1
42. Koumponsnas paboma Ne 3. Ilpeoopazosanue 1
PAUUOHATIbHBIX 8bIPANHCEHUII.

YpaBHenus U HepaBeHcTBAa. KBagpaTHbIe ypaBHeHUA 15
43. HenosHble kBagpaTHbIE YpaBHEHHUS. 1
44, HenosnHble kBagpaTHbIE YpaBHEHHUSI. 1
45, ®dopMyna KOpHEH KBaPATHOIO YPABHECHHUSI. 1
46. dopmylia KOpHEN KBaAPaTHOTO YpaBHEHUS. 1
47. dopmyna KOpHEH KBAAPATHOTO YPABHEHHUSI. 1
48. Pemenne 3a1a4d ¢ HOMOLIBIO KBaIPaTHBIX YPAaBHEHUN. 1
49, Pelenue 3a1au ¢ mOMONIBIO KBAJAPATHBIX YPAaBHEHUI. 1
50. Teopema Buera. 1
51 [ToBTOpenue. KBaapaTHbie ypaBHEHHUS. 1
52. Konumponsnas paboma Ne 4. «Keaopammnuie ypagnenus 1
53. Pemennie ApoOHBIX pallMOHANBHBIX YPAaBHEHHIA. 1
54. Pemenne npoOHBIX paliMOHAIBHBIX YPAaBHEHUH. 1
55. Pemenne npoOHBIX paliiOHAIBHBIX YPAaBHEHUH. 1
56. Pelenue 3a1ay ¢ MOMOIIBIO PAlMOHAIBHBIX YPaBHEHUI. 1
57. Pelenue 3a1au ¢ MOMOIIBIO PAlMOHAIBHBIX YPaBHEHUI. 1

YpaBHeHus n HepaBeHCTBA. CHCTEMbl yPaBHEHH I 13
58. JluneitHOe ypaBHEHUE C JBYMsI IEPEMEHHBIMH, €ro Tpaduk, 1
IIPUMEpHI PEIlICHUs] YPaBHEHUH B 1IEJIbIX YHCIIaX.
59. JluneliHOe ypaBHEHHE C IByMs IIEPEMEHHBIMHU, €T0 Tpaduk,
IIPUMEpHI PellIeHUs] YPaBHEHUH B IIEJIbIX YHCIIaX.
60. Pemenue cuctem IByX JTMHEHWHBIX YPABHEHUH C ABYMS
NEepEMEHHBIMU
61. [Tprmepsl peleHus: CUCTEM HETMHENHBIX YPABHEHUN C
JIBYMsI IEpEMEHHBIMHU.
62. [TpumMeps! pemeHns CHCTeM HeMHEHHBIX YpaBHEHUH ¢
JIBYMsI IEPEMEHHBIMHU.
63. I'padmueckas unTepnperanus ypaBHEHUS C ABYMS 1
NIEPEMEHHBIMU
Y CHCTEM JIMHEWHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.
64. I'paduueckas nHTEpHpeTaLUs YPaBHEHUS C IBYMS
NepPEMEHHBIMU
Y CHCTEM JIMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU.
65. ['padmyeckas nHTEpHIpETaLVs YPABHEHUS C IBYMS
NIEPEMEHHBIMU
Y CHCTEM JIMHEWHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU.
66. ['paduueckas nHTEpIpETAAS YPABHEHUS C IBYMS 1
NIEPEMEHHBIMU
67. Y CUCTEM JINHEMHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMU. 1
68. PemieHye TEKCTOBBIX 3a71a4 C IIOMOIIBIO CUCTEM 1
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69. Pemenune TeKCTOBBIX 3aJa4 C IIOMOIIbIO CUCTEM 1
YpPaBHEHHU I
70. | PemreHne TEKCTOBBIX 3a/1a4 C TOMOIIBIO CHCTEM 1
YpPaBHEHHU I
YpaBHeHus 1 HepaBeHCTBA. CHCTEMbI ypPaBHECHH 12
71. Uucnossle HepaBeHCTBA. CBOMCTBA YUCIIOBBIX HEPABEHCTB. 1
72. CrnoxeHue 1 yMHO)KEHUE YUCIIOBBIX HEPABEHCTB. 1
73. Hucnosble IPOMEKYTKH 1
74. Hucnosble IPOMEKYTKH 1
75. Pewienne HepaBeHCTB ¢ OHOW IIEPEMEHHOM. 1
76. Pelienne HepaBeHCTB ¢ OHOI MEPEMEHHOM. 1
7. Pemienne HepaBeHCTB ¢ OHOW IIEPEMEHHOM. 1
78. Pemienue cuctem HEPABEHCTB C OJIHOM MEPEMEHHOM. 1
79. Pewienne cucreM HEpaBEHCTB ¢ OAHOW NIEPEMEHHOM. 1
80. Pemienue cucrem HEPABEHCTB C OJIHOM MEPEMEHHOM. 1
81. [ToBTrOpenue. Pemenne HepaBeHCTB. 1
82. Konmponsnaa paboma Ne 5. «Pewienue nepagencmey 1
@®yuknun. OCHOBHbIE TOHATHS 5
83. [Nonsarue pynxmun. OGnMacTh ONPENETCHUS U MHOKECTBO 1
3HaYeHUH PyHKIHUU.
84. [Tonstue ¢pynkuun. O6macTh ONpeesIeHUs] U MHOKECTBO 1
3HaYeHUH PYHKINH.
85. CnocoOs1 3ananus ¢yskiuil. ['paduk GyHkmu. 1
86. CnocoOs1 3ananus ¢yskiuil. ['paduk GyHkmu. 1
87. CoiicTBa (yHKINHU, UX OTOOpakeHUE Ha rpaduke 1
Dyukuuu. Yucaosbie pyHKIUM 9
88. Urenue 1 mocTpoeHue rpaukoB QyHKIHUH. 1
89. [Tpumepsl rpadukoB GYyHKIMN, OTPaXKAIOLINX peabHbIE 1
IPOIIECCHI.
90. QDyHKINH, OTIMCHIBAOIIIE TPSIMYIO U 00paTHYIO 1
PONOPLUHOHAIBHBIE 3aBUCUMOCTH, UX TPA(UKH.
91. Oyukmmu Yy = X2,y = X3,y =[x |; 1
92. Oyakmmu Yy = X2,y =X3,y =[x |; 1
93. ['paduueckoe perieHue ypaBHEHHH U CUCTEM ypaBHEHHH 1
o DyHKIMA V= \/} u e€ rpaux. 1
95. _K 1
Oynkims X U e€ rpaduk.
96. y=X 1
Oynkims X U e€ rpaduk.
IMoBTOpEHME 1 00001IEHE 6
97. IToBrOopenue. Pemenne kBagpaTHeIX ypaBHeHUN. Teopema 1
Buera.
98. IToBrOopenue. Pemenne kBagpaTHeIX ypaBHeHUN. Teopema 1
Buera
99. [ToBTOpenue. Pemenne npoOHO-paliioHaIbHBIX YPaBHEHHN. 1
100. | IToBropenue. Penienue npoOHO-paliMOHAIBHBIX YPaBHEHHH. 1
101. | PemeHne HepaBEHCTB ¢ OJTHOM NIEPEMEHHOM. 1
102. | Pemenue cucteM HEPABEHCTB C OJHON EPEMEHHOI. 1
HUTOI'O: | 72 30
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9 KJIACC
HaumenoBanue paznena  |KonuuectBo OcHoBHOE OcHoOBHBIE BUJIbI ACSITETLHOCTA 00YYAIOIIUXCS
(TemnI) Kypca 4acoB CoJIepyKaHUe
Urcrna 1 BIYUCICHUSI. 9 ParmonanbHelie uncna, | Pa3BuBaTh mpeacTaBJieHHs O YUCIIAX: OT MHOXKECTBA
JleificTBUTENbHBIC YKCTIA UPpaIMOHATILHBIC HATYypaJbHBIX YHCET JO MHOXKECTBA IEUCTBUTEIIbHBIX YHCEIL.

YHCIa, KOHCYHBIC
1 OCCKOHEYHBIC
JIECATUYHBIC TPOOH.
MHOXeCTBO
JIEUCTBUTENBHBIX
YHCe;
JIEUCTBUTEIBHBIC
YHCia KaK
OCCKOHCYHEIE
JECSITUYHBIC IPOOH.
BzanMHO 01HO3HAYHOE
COOTBETCTBHUE MEXKITY
MHO>KECTBOM
JICNCTBUTEIBbHBIX
YHCeJI 1 MHOKECTBOM
TOYEK KOOPAMHATHOMN
IIPSIMOU.

CpaBHeHue
JICMICTBUTEJILHBIX YHCEI,
apupMeTHIECKHe

O3HAKOMUTBCSH C BO3MOXXHOCTBIO MPEICTABICHUS
JEUCTBUTEIHLHOTO YHCIIa Kak OECKOHEUHOM IECSITUUHON
JIpoOu, NPUMEHSITh JIECITUYHbIC TPUOTHKCHUS
palMOHATIBHBIX U UPPALMOHAIBHBIX YUCEIL.
HN300pakaTh NeliCTBUTEIBHBIE YUCIIA TOUKAMHU
KOOPAMHATHOM IIPSAMOM.

3anucbIBaTh, CPABHUBATH U YIIOPSIA0YMBATH
JEACTBUTEIIBLHBIC YUCIIA.

BbINoJHATH, COUYETast YCTHBIE U TMCbMEHHBIE TPUEMBI,
apumMeTndecKre 1eMCTBUS C PALMOHATLHBIMU YHCIIAMMU;
HAXOAMUTh 3HAUYCHUS CTEIICHEHN C LEJIbIMH MOKA3aTeIsIMU
Y KOPHEW; BBIYMCJIATH 3HAYEHUS YMCIIOBBIX BBIPAKEHHUI.
I[HosryyuTs nmpeacraBjaeHue 0 3HAUMMOCTH
JNEUCTBUTEJBHBIX YUCET B PAKTUYECKOU JIESITETbHOCTH
YeJI0BEKa.

AHAJIU3HUPOBATH U J1€J1ATh BBIBO/bI O TOYHOCTH
IPUOITNKEHUS IEHCTBUTEIHLHOTO YUCIIa TIPU PEIICHUU
3a/1a4.

OKpyrJasiTh ACHCTBUTEIIBHBIE YUCIIA, BHINOJHATH
NMPUKHUAKY PE3YJIbTATa BBIYUCIECHUN, OLEHKY 3HAUYCHHMN
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NEeNUCTBUS

C ICUCTBUTEIbHBIMU
YUCIIAMU.
[Tpubnuxennoe
3HAYECHUE BEIIMYUHBI,
TOYHOCTb
IPUOTIMKEHUS.
OxkpyriieHue yuces.
[Ipuknaka u oneHka

YN CJIIOBBIX BBIpa}KeHI/Iﬁ.
3HAKOMUTBLCS C HCTOpI/Ieﬁ Pa3BUTHUA MATCMATHKH

pE3ybTaTOB
BBIYMCIICHUAN
YpaBHEHUS 1 HEPABEHCTBA. 14 JIuHeitHOe ypaBHEHHE. OcBauBaTh, 3alI0MUHATH U IPUMEHATH rpaguyecKkue
YpaBHEHUS C OOHOU Pemenne ypaBHeHui, METO/JbI IIPU PELIEHUH YPAaBHEHUM, HEPABEHCTB U UX
NIEPEMEHHOM CBOASIINXCS CUCTEM.
K JINHEVHBIM. Pacno3naBarh 1eibie U IpOOHbBIE YPABHEHHUS.
KBagparnoe Pemiath JinHelHbIC U KBA/IPATHbIC YPABHEHMUH,
ypaBHeHUE. Perienne ypaBHEHUs, CBOSIIMECA K HUM, TpOCcTeiIre 1poOHO-
YpaBHEHUH, palHOHAJIBHBIE YPABHEHHS.
CBOASIINXCS IIpeasnararb BO3MOKHBIE CIOCOOBI PEILICHUS TEKCTOBBIX
K KBaJIPaTHBIM. 3a7a4, 00CyK1aTh UX M PelIaTh TEKCTOBBIE 33/1a4n
bukBagpatHbie Pa3HBIMHU CITOCOOAMHU.
YpaBHEHUS. 3HAKOMUTBHCS C UCTOPHEH PAa3BUTUS MATEMATUKHU
IIpumepsl pemieHus

YPaBHEHUM TPETbEU
Y YETBEPTOU CTEIIECHEN
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pasioKeHUEM
Ha MHO>KUTEIH.
Pemenue npoOHo-
palMoOHaIBHBIX
YpaBHEHUM.

Pemntenne TekcTOBBIX
3aJ1ay anreOpandecKkum
METOJIOM

YpaBHEHHUsI U HEPABEHCTBA.
CucremMbl ypaBHEHUN

14

YpaBHEeHHUE C ABYMS
NEPEMEHHBIMU U €0
rpaduxk.

Cucrema n1Byx
JIMHENHBIX YPaBHEHUN
C IBYMs
NIEPEMEHHBIMU U €€
pelrenue. Pemenue
CUCTEM JBYX
YPaBHEHHUM, OJTHO

13 KOTOPBIX JINHENHOE,
a Ipyroe — BTOpou
CTEIEHHU.
['pacdmueckas
WHTEPIIPETALNS
CUCTEMBI YPAaBHEHU

C IByMsI [IEPEMEHHBIMH.
Pemenne TekCTOBBIX

OcBauBaTh U NPUMEHATDH [IPUEMBI PEIICHUS CHCTEMBI
JIBYX JIMHEWHBIX YPAaBHEHUH C IBYMS TIEpEMEHHBIMH

Y CUCTEMBI IByX YpaBHEHUI, B KOTOPBIX OJIHO YPaBHEHHE
HE SIBJISIETCS JIMHEHHBIM.

Hcnoan3oBath QyHKIHOHATBHO-TPapUUYECKHE
IPEICTaBICHUS ISl pellieHUs M MCCIeJOBAHMA YPaBHEHUN
U CHCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, pelllaTh UX
anre0pandeckuM crocoOoM: NMepexoauTh OT CIIOBECHOU
bopMYyIUPOBKH YCIOBUS 33/1a4U K alireOpandecKon MoJienu
IIyTE€M COCTaBJICHUS] CUCTEMbI YpaBHEHHI; peliaTh
COCTaBJICHHYIO CUCTEMY YPaBHEHUI; HHTEPNPEeTHPOBATH
pe3yJibTar.

3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHS MaTEMAaTUKH
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3aj1a4 anreopanyecKum
CIocooom
YpaBHEHMS U HEPaBEHCTBA. 16 Yucnossle Yurarh, 32alIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
Hepasencraa HEPABEHCTBA U UX HEPAaBEHCTBA; UCII0JIb30BaTh CUMBOJIMKY U TEPMHHOJIOTHIO.
CBOMCTBA. BeinmoHsaTh MpeoOpa3oBaHUs HEPABEHCTB, HCMOJIb30BATh
JIunerinble IUI Ipeo0pa30BaHUs CBOMCTBA YNCIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3zHaBaTh TMHENHBIE U KBAIPATHBIC HEPABEHCTBA.
C OJIHOY IIEPEMEHHON Pemiatb JuHENHHbIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
U VX PEILICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAOIINX
CucTeMbl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIAATh
HEPABEHCTB C OJTHOU IIOJIyYEHHBIE PEIICHUS.
IIEPEMEHHON U UX H300pakaTh penicHue HEPABEHCTBA U CHCTEMBI HEPABEHCTB
pelLlIECHUE. Ha YHCJIOBOU MPSMOM, 3aNIUCHIBATH PEIIECHUE C IIOMOIIBIO
KBanparHneie CHMBOJIOB.
HEPABEHCTBA U UX Pemath KBapaTHbIE HEPABEHCTBA, UCIIOJbB3YS
peuieHue. rpaguyeckue npecTaBIeHus.
['pacdmueckas OcBauBaTh M IPUMEHATH HEPABEHCTBA IIPU PELLIEHUN
WHTEPIPETALMS Pa3IMYHBIX 33]1a4, B TOM YUCJIE IPAKTHKO-
HEPaBEHCTB U CUCTEM OpPUEHTUPOBAHHBIX
HEPABEHCTB C JBYMS
IIEPEMEHHBIMU
OyHKIMN 16 KBagparnunas Pacno3naBaTh BUbI U3y4aeMbIX (QYHKIIMIA;

byHkus, ee rpaduk

u cBolicTBa. [Tapabona,
KOOPIMHATHI BEPIIUHBI
napaboJbl, OCh

WLIIOCTPUPOBATH CXeMATHYECKH, 00bACHATH

PACIIOJIOKEHHE HA KOOPAUHATHOM INIOCKOCTHU rpa(uKoB

gynkumii Buga: y = kx,y = kx + b,y = _,y = X%,
X
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CUMMETPHH IapaboJIbL.
['paduku GyHKIMIA:
y = kx,
y = kx + b,
K
y=—
X
y = X,
y =X,
y =vx,
y = [x]

y =x3 Yy =/, ¥ = | x| B 3aBHCUMOCTH OT 3HAYCHUI
K03 (PUIIMEHTOB; ONMUCHIBATH X CBOMCTBA.
Pacno3naBaTh KBaipaTUYHYIO (PYHKITUIO MO hopMyIIe.
IIpuBoauTH NMpUMeEPHI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peaibHOU KU3HU, PUUKHU, TEOMETPUHU.

BoisaiBasITH 11 0000111aTH 0COOEHHOCTH Irpadrka
KBaIpaTUYHOU PYHKIIUHU Y = ax? + bx + c.

Ctpouthb 1 H300pakaTh cXeMaTH4YeCKHU rpaduxu
KBaJIpaTUYHBIX QYHKIIMH, 3aJaHHBIX (POpMYJIaMy BH]IA

y = axt,y =ax? + q,y = a(x + p)2y = ax®> + bx + c.
AHAJIM3HPOBATH U PUMEHSATH CBOMCTBA N3YUYEHHBIX
(GYHKIM 7151 X TTOCTPOEHUSI, B TOM YHCIIE C TIOMOIIBIO
U(POBBIX PECYPCOB

YucioBeie
MMOCJIEIOBATEIILHOCTH

15

IToHsiTHE YKCIIOBOM
MOCTIeI0BATEIbHOCTH.
3ananue
MOCJIEA0BATENBHOCTH
PEKYPPEHTHOU
dhopmyroit

u (popmyiioit N-ro
YJIeHa.
Apudmernyeckas

Y TEOMETpUYEeCcKast
MIPOrPECCHUH.
dopMyibl N-T0 YIeHa
apupMeTHuIecKon

OcBauBaTh U NPUMEHATH WHCKCHBIC 0003HAYCHUS,
CTPOMTH PeUYeBble BICKA3bIBAHUS C UCIIOJIB30BAHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C MIOHATUEM
MOCJIeIOBATEIHHOCTH.

AHaau3zupoBaTh GopMyIy N-To 4ieHa
MIOCIIEI0BATEIHHOCTH WA PEKYPPEHTHYIO GOpMYITy

U BBIYUCJIATH YICHBI TOCEA0BATCIIBHOCTEH, 3aIaHHBIX
3TUMU (HOpMyJIaMHU.

YcraHaBaMBaTh 3aKOHOMEPHOCTb B TIOCTPOCHUHT
MOCJICIOBATEIFHOCTH, €CJTU BBITIMCAHBI IEPBBIC HECKOJIBKO
€€ YJICHOB.

Pacno3naBaTh apupMETHICCKYIO U TEOMETPHUCCKYIO
IIPOrPECCUU MPH Pa3HBIX CIIOCOOAaX 3a/1aHusl.
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Y TEOMETPUYECKON
MIPOTPECCHI1, CYMMBI
MEPBbBIX N YJIECHOB.
N306paxkeHune 4IeHOB
apudmeTrueckoi

Y TEOMETPUYECKON
MIPOTPECCHUI TOUKAMHU
Ha KOOPAWHATHOU
MJIOCKOCTH.
JIuHennbIn

Y SKCIIOHEHIIMAJIbHBIN
pOCT.

C1oHBI€ MTPOLIEHTHI

PemaTsp 3a1auu ¢ ucnosib3oBanueM (Gopmys N-ro yjieHa
apu(pMETUYECKON U TEOMETPUUECKON MPOTPECCUM, CYMMBI
HEPBBIX N YJICHOB.

MN3006paxkaTh WieHbI 1OCIEI0BATETLHOCTH TOUKAMHU

Ha KOOPAVMHATHOM IIJIOCKOCTH.

PaccmaTpuBath npuMepsl MPOLECCOB U SIBJICHUM

U3 PeabHON KU3HU, WILTIOCTPUPYIOIINE U3MEHEHHE

B apu(pMETUUECKON IPOrPECCUH, B TEOMETPUUYECKOM
pOrpeccuu; N300paxkaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecku.

PemaTh 3agaum, CBsI3aHHBIC C YHCIOBBIMU
MOCJIEI0BATENbHOCTIMY, B TOM YUCJIE 33/1a4U U3 peaIbHOU
KHU3HU C UCTIOJIH30BAaHHEM U(DPOBBIX TEXHOJIOTUH
(9MIEKTPOHHBIX TAOIHII, TPahUUIECKOT0 KaIbKYJISATOPA U T.11.).
PemaTp 337241 Ha CIIOKHBIE MPOIICHTHI, B TOM YHUCIIE
3a/la4¥l U3 peaTbHON MPAKTUKH (C UCTIOTB30BAHUEM
KAJIbKYJISITOPA).

3HAKOMHUTBHCS C UCTOPHUEH Pa3BUTHSI MATEMATHKU
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[ToBTOpeHME, 0600ITICHHE,
cHCTeMaTH3aIs 3HaHU

18

Yucna 1 BEIYUCICHUS
(3ammuch, CpaBHEHHE,
JICUCTBUSA

C J€UCTBUTEIbHBIMHU
YHCJIaMU, YUCIIOBAsI
npsiMasi; TPOLICHTHI,

OnepupoBaTh NOHATHAMM: MHOKECTBO, ITOJIMHOXKECTBO,
oTepalry HaJl MHOKECTBAMHU; MCIOJIB30BaTh IpaguuecKoe
NPECTaBICHUE MHOKECTB JJI OMIMCAHUS PeabHBIX
HPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a/1a4 U3 JPYTUX
y4eOHBIX MPEIMETOB.

AKTYyaJIu3upoBaTh TEPMHHOJIOTHIO U OCHOBHbIE

OTHOIIICHUS, AefCTBHS, CBSI3aAHHbIE C YMCJIAMU: HATYPAIIBHOE YUCIIO,
MIPOIIOPIINH; MPOCTOE U COCTABHOE YUCJIA, IEIIMMOCTh HATYPAIbHBIX
OKpYTJICHHE, YU Cell, IPU3HAKH JETMMOCTH, LIEJI0€ YUCII0, MOYJIb YHCIIA,
pUOJIKEHUE, OOBIKHOBEHHASI U JIECSITUYHAs APOOHU, CTaHIaPTHBIN BU/T

OIICHKA; peIICHHUE
TEKCTOBBIX 3a7a4
apudmMeTHIecKuM
CrocoOoM)

qucia, apupMEeTUIECKU KBaPATHBIA KOPEHb.
BbInOJIHATH AeHCTBHS, CPABHMBATH U YIIOPSAA0YMBATH
YuClia, MPEICTaBIATh YUCIIAa HA KOOPAMHATHOU MPSIMOMU,
OKPYIJIATH YNCJIA; BHIOJHATH NPUKUAKY H OLIEHKY
pe3yJibTaTa BEIYMCICHUM.

Pemarhb TekcToBBIE 321241 apU(PMETHIECKUM CIIOCOOOM.
Pemats npakTuyeckue 3a1a4um, COAEPKAIINE TPOLICHTHI,
JTOJIM, YaCTH, BBIPAYKAOIINE 3aBUCUMOCTHU: CKOPOCThH —
BpEMs — PACCTOSIHUE, [IEHA — KOJIMYECTBO — CTOMMOCTb,
00beM paboThl — BpeMsi — IPOU3BOAUTEILHOCTh TPYAQ.
Pa30uparhb peanbHble )KU3HEHHBIE CUTYALUH,
(opMyIHpOBaTH KX HA A3BIKE MATEMATUKH,

HAXOAMTH PELICHUE, IPUMEHSS MAaTEMAaTUYECKUI anmnapar,
HHTEPNPEeTHPOBATH PE3YyJIbTAT
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Anrebpanueckue
BBIPKEHUS
(mpeobpazoBaHue
anreOpandecKux
BBIPAKEHUM,
JIOITyCTUMBIC
3HAYCHHS)

OnepupoBaTh NOHATHUAMM. CTEIICHD C LEIBIM
nokaszaresnem, apuMeTHUECKU KBaAPaTHBIN KOPEHb,
MHOTOYJICH, anredpandeckasi IpoOb, TOKIECTBO.
BbINOJIHATH OCHOBHBIE el CTBHUA: BHITIOIHATH PACUETHI
o (popmynam, mpeoOpa3oBIBATH HEIIbIC, POOHO-
paIMOHATBHBIE BRIPAKCHUS M BEIPAKCHUS C KOPHSIMH,
pEaM30BbIBAThH PA3I0KEHIE MHOTOYJICHA Ha MHOKUTEIH,
B TOM YHCJIE C UCTIOIb30BaHUEM (POPMYII pa3HOCTH
KBaJ[PaTOB U KBa/IpaTa CYMMBI U Pa3HOCTH; HAXOAUTh

JOIyCTUMBbIE 3HAYEHUS IEPEMEHHBIX JIIs1 APOOHO-
palOHAaIbHBIX BBIPAXKEHUN, KOPHEH.

MopeanpoBaTth ¢ IOMOILbIO (hOPMYJIT peanbHbIE MPOLECCHI
U SIBJICHUS
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OyHKIUU
(moctpoeHue,
CBOMCTBA U3YYEHHBIX
byHKUMIT;
rpaduyecKoe pericHne
YPaBHEHUU U UX
CUCTEM)

OnepupoBaTh NOHATUAMU: QYHKIMS, TpaPuK QyHKIINH,
HYJM QYHKIMH, TPOMEXYTKH 3HAKOMIOCTOSHCTBA,
IPOMEKYTKH BO3pacTaHus, yObIBaHMsI, HAUOOJIbIIIEE

Y HauMEHbIIIee 3HaYCHUSI (PYHKITHH.

AHAJIU3HPOBATH, CPABHUBATDH, 00CYKIaTh CBOMCTBA
(GYHKIHH, CTPOUTH UX IpaduKH.

OnepupoBaTh NOHATUSIMU: TIPSIMAsT TPOMTOPIIMOHATIEHOCTb,
oOpaTHas MPOMOPLUOHATBHOCTb, THHEWHAs QYHKITHU,
KBajipaTuyHas QyHKIIMs, mapadosa, rurnepooa.
Hcnoab30BaTh rpauku 1151 ONIPEACTICHUS CBOMCTB,
MIPOIIECCOB M 3aBUCUMOCTEH, IJIsl pEIICHUs 3a7a4 U3 IPYTHX
y4eOHBIX MPEAMETOB U peaJbHOM KU3HU; MOAEJIUMPOBATH

C IOMOMUIbIO rPa(pUKOB peabHbIE MPOLIECCHI U SIBICHUS.
Boipa:kaTh (pOpMyJIaMH 3aBUCUMOCTH MEXy BEIUIMHAMU

OBLIEE KOJIMYECTBO 102
YACOB I1O IIPOTPAMME

cronb3yeMblii 2JeKTpOHHBIN 00pa3oBaTenbHbIN pecypc (DOP)

D0P: "Anrebpa, 9 knacc" OO0 AKIIACC
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Ioypousoe ianupoEaHue I yaetnomy MpeamMeTy A JreipayQueIaeEmil  oETh)

Ne Copnepxanue (Tema ypoka) Yacer | Yacsr
YpOKa aynuTo IS
pHOM | camocT
Harpy3 | osiTeib
K1 HOHU
pabor
bI
Yuciia v BruuciaeHus. JleicTBUTeIbHbIE YUCIA 9
1. IToBTOopenue. PannonansHbIe APpOOH. 1
2. IToBTOopenue. PaninonanbHbIe ApOOH. 1
3. [ToBTOopenue. Apupmernyeckre KBaapaTHbIE KOPHHU. 1
4. [ToBTOpenue. Apupmernyeckre KBaapaTHbIE KOPHHU. 1
5. [ToBropenue. KBanparHsie u qpoOHO-palinOHATIbHbBIbIE YPABHEHHUS. 1
6. [ToBropenue. KBaaparusie u JpoOHO-pallnOHATIBHBIBIC YPAaBHEHUSI. 1
7. IToBTOpeHME. PerieHne HEpaBeHCTB U CHCTEM HEPABEHCTB. 1
8. IToBTOpeHue. PerieHne HEpaBeHCTB U CUCTEM HEPABEHCTB. 1
9. Bxoonaa konmponvuas paooma Nel. 1
YpaBHeHNS M1 HEPABEHCTBA. Y PABHECHUS € OJJHOM MepeMeHHOi 14
10. JInneliHoe ypaBHeHue. Penmienue ypaBHEHHM, CBOAAIUXCS K JIMHEHHBIM. 1
11. Jlunelinoe ypaBHeHue. PenieHue ypaBHEHUM, CBOAAIUXCS K JIMHEWHBIM. 1
12. KBagparHoe ypaBHeHue. PelieHne ypaBHEHH, CBOAAIIMXCS K KBaIPATHBIM. 1
13. | KBagpaTtHoe ypaBHeHue. Pemienue ypaBHEHU N, CBOAAIIUXCS K KBAJIPATHBIM. 1
14. | bukBajpaTHbIC ypaBHCHHUSI. 1
15. | [lpumepsl pelieHuUs yYpaBHCHUH TpeTbell M YETBEPTOH  CTEleHEH 1
Pa3I0KEHUEM Ha MHOKUTEIIH.
16. | [lpumepsl pelieHuUs yYpaBHCHUH TpeTbell M YETBEPTOH  CTEleHEH 1
Pa3I0KEHUEM Ha MHOKHUTEIIH.
17. I{esoe ypaBHEHHE U €TI0 KOPHHU. 1
18. Ilenoe ypaBHEHUE U €r0 KOPHH. 1
19. | ApobHble paniioHaIbHbIE YPABHEHUS. 1
20. | [IpoGHbIe paliiOHAIbHBIE YPABHEHUSL. 1
21. | PemieHue TEKCTOBBIX 3a/1a4 alNreOpanyeckum MeTO10M
22. Pemienne TekCTOBBIX 33124 aNreOpandecKuM METOI0M
23. | PemieHue TeKCTOBBIX 3a/1a4 alNreOpanyeckuM METOI0M
YpaBHeHus u HepaBeHCTBA. CHCTEMbI YPABHEHUMH 14
o VYpaBHeHUeE ¢ 1ByMsI IEPEMEHHBIMH U €T0 Ipaduk. 1
25 Pemenue cucrteM ypaBHEHUI BTOPOH CTEIIECHU. 1
2. Pemenue cucrteM ypaBHEHUI BTOPOH CTEIIECHU. 1
27, Pemrenne cucreM ypaBHEHUN BTOPOM CTETIEHH. 1
o8, Pemeline CHCTEM JIBYX YPaBHEHHI, OJTHO U3 KOTOPBIX JINHEWHOE, a APYroe — 1
BTOPOM CTEIICHH.
29 Pemeline CHCTEM JIBYX YPaBHEHMI, OJJHO U3 KOTOPBIX JINHEWHOE, a IPYroe — 1
BTOPOM CTEIICHH.
30. ['padmyeckas MHTEpPIIpETALIUS CUCTEMBI ypaBHEHUH C IBYMsI IEPEMEHHBIMU. 1
31 ['padmyeckas HHTEpPIIpETALIUS CUCTEMBI ypaBHEHUH C IBYMsI IEPEMEHHBIMU. 1
30 ['padmyeckas HHTEpIIpETALIUS CUCTEMBI ypaBHEHUH C IBYMsI IEPEMEHHBIMU. 1
3. Pewienne 3anau ¢ moMOLIbI0 YypaBHEHUN BTOPOU CTEIICHH. 1
34 Pemenue 3a1a4 ¢ nOMOIIBIO YpaBHEHUN BTOPOU CTENIEHHU. 1
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35 | Pemerme safiencpaomorismo (ypasHeARDBOpPOI Mdreeemm Jika. 59 iwrochl (Ga SOBBIH ypoBler
36. IToBrOopenue. Pemenne 3a1a4 ¥ CUCTEM ypPaBHEHUN BTOPOU CTEIICHHU. 1
37 Koumponvnasa paboma Ne 2. Pewenue cucmem ypasHeHuii 6mopoii 1
cmenenu.
YpaBHenus u HepaBeHcTBa. HepaBencrBa 16
38. HucnoBsle HEPABEHCTBA U UX CBOWCTBA.
39. JIvHeitHbIe HEpaBEHCTBA C OJIHOM MEPEMEHHOMN U UX PEIICHUE. 1
40. JInHeliHbIE HEpABEHCTBA C OHON IIEPEMEHHOM U UX PEILCHUE.
41. CucreMbl TMHEMHBIX HEPABEHCTB C OJHON NIEPEMEHHOM U UX pEILICHHE. 1
42. CucreMbl TMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOMN U UX pEIICHUE.
43. Pelienue HepaBeHCTB BTOPOIl CTENEHH C OJHON NEPEMEHHOM. 1
44, PeieHne HepaBEHCTB BTOPOU CTEIIEHU C OJHOM IIEPEMEHHOM. 1
45. | PemieHne HepaBEHCTB BTOPOU CTEIIEHU C OJHOW NIEPEMEHHOM.
46. PeieHne HepaBEHCTB BTOPOU CTEIIEHU C OJHOM IIEPEMEHHOM.
47. IToBTOpEeHME. YpaBHEHUS U HEPABEHCTBA C OJTHOM EPEMEHHOM. 1
48. IToBTOpEeHMEe. YpaBHEHHUS N HEPABEHCTBA C OJJHON MIEPEMEHHOU
49. | Konmponvnaa paboma Ne3. Pewienue nepagencme. 1
50. Pewienne HepaBEeHCTB METOOM UHTEPBAJIOB.
5L Pemienne HepaBEeHCTB METOOM UHTEPBAJIOB. 1
52. Pemenne HepaBeHCTB METOOM UHTEPBAJIOB. 1
53. Pewienne HepaBEeHCTB METOOM UHTEPBAJIOB.
DOyHKIUH 16
54. Oynkuus. O6aacTh onpeaesieHus U 00J1acTb 3HAYCHUN (QYHKIMH. 1
55. @Oynkiusa. O6nacTp onpeneseHus U 00JIaCTh 3HAYCHUN (PYHKITHH. 1
56. | CpoiicTBa (QyHKIIHIA. 1
57. KBaapaTHbIN TPEXWIEH U €r0 KOPHH. 1
58. | Pa3noxeHue KBaIpaTHOrO TPEXWIECHA HA MHOXKHUTEIH. 1
59. IToBrOpenne. @yHKIMK U UX CBOMCTBA. KBaapaTHBIN TpEXUIICH. 1
60. ®yuknus y=ax’ , ee rpaduK U CBOKHCTBA. 1
61. | dynxmus y=ax?, ee rpaduk u cBOICTBA. 1
62. | ['paduxu pynxumit y=ax>+ n, y=a(x-m)>. 1
63. | I'paduxu pynxmmii y=ax>+ n, y=a(x-m)>. 1
64. | IlocTpoeHue rpaduka KBagpaTUUHON (QYHKIMH. 1
65. [Toctpoenue rpaduka KBagpaTUyHOU (PYHKIIMH. 1
66. Oynkuus y=x". Kopens n-oif crenenu. 1
67. CrerneHsb ¢ paloOHalIbHBIM I10Ka3aTENIEM. 1
68. | IToBropenue. KBagparuunas Gpynkuus u e€ rpaguk. CteneHHas GyHKIUSL. 1
Kopens n-11 crenenu.
69. | Konmponvnan paboma Ned. Keaopamuunan pynxkyus. 1
YucoBbIe MOCIEI10BATEIHLHOCTH 15
70. ITocnenoBarenLHOCTH. 1
71 Onpenenenue apudmerndyeckord mnporpeccuu. @Dopmyna mn-ro yjieHa 1
apuMeTHUECKON POTPECCHH.
72. | ®opMyna CyMMBI I IEPBBIX YJICHOB apU(PMETUUECKOIN POrPECCHH. 1
73. [ToBTOpenue. Apudmernyeckast mporpeccus. 1
74. Ompenenenne TeoMeTpudueckord mporpeccun. @Dopmyma m-ro UiIeHa 1
TE€OMETPUUECKOHN POTPECCHH.
75. | Ompenenenne reomerpudeckoir mporpeccumn. Dopmyra T-To UiIeHa 1
TE€OMETPUUYECKON IPOTPECCUU
76. ®opmyna CyMMBI I IEPBBIX YIEHOB T€OMETPUUYECKON IPOTPECCHH. 1
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77. | IloBropenue. I'epmernyeckas nporpeccus A30B1bIH Y POBEHD)
78. [ToBTOpenue. ApudpmMernueckas ¥ reOMETpUUIECKasi MPOTPECCHH 1
79. | Konmponvnasa paooma Ne 5. Apupmemuueckas u zeomempuueckan 1
npozpeccuu.
80. | DeMeHTH KOMOMHATOPUKHU 1
81. BeposiTHOCTh paBHOBO3MOKHBIX COOBITHI. 1
82. BeposiTHOCTh paBHOBO3MOKHBIX COOBITHH. 1
83. [ToBTOpEHME. DIIEMEHTH KOMOMHATOPUKH M TEOPHH BEPOSTHOCTEH. 1
84. | Konmponvnasa paboma Ne 6. Dnemenmol Komounamopuku u meopuu 1
eeposimHocmeit
IToBTOpPEHME, 00001IEHNE, CHCTEMATH3ALMS 3HAHU I 18
85. | Yucna v BRIYMCIICHUS: 3aMMCh, CPABHEHHUE, ICHCTBHS 1
C JICHCTBUTEIbHBIMU YHCIAMH, YUCIIOBAS IIPSIMAsL.
86. | Hucna v BBIYMCIICHUS: 3aMKUCh, CPABHEHUE, ICHCTBHS 1
C ACMCTBUTEIbHBIMHM YHCIAMH, YHCIOBAs MIPsIMas.
87. [IponeHThl, OTHOIICHUS, TIPOIIOPLIUH. 1
88. IIpoueHTHI, OTHOLIEHUS, IPOIIOPLUH. 1
89. Oxpyrienue, npudInKeHUE, OLICHKA. 1
90. Oxpyrienue, npudIInKeHUe, OLICHKA. 1
91 Pemenre TekCTOBBIX 3a7a4 apu(METHYECKUM CIIOCOOOM. 1
92. Pemenne TeKCTOBBIX 3a7a4 apu(METHYECKUM CIIOCOOOM. 1
93. [TpeoOpazoBanue anreOpanvyeckux BbIpaXKEHUH, JOIYCTUMbIE 3HAUEHHUS. 1
94. [TpeoOpa3zoBanue anreOpandeckux BhIPAXKEHU, JOMyCTUMbIE 3HAYCHHUS. 1
95. Pemenue 3a1a4 ¢ moOMONIBbIO0 YpAaBHEHUM BTOPOM CTEIICHH. 1
96. Pelenue 3a1a4 ¢ NOMOIIbIO YPAaBHEHHI BTOPOU CTEIIECHHU. 1
97. CucreMbl TMHEMHBIX HEPABEHCTB C OJJHOW NEPEMEHHOM U UX pEIlCHHE. 1
98. Pemenne HepaBeHCTB BTOPOU CTENEHU C OJHOW MEPEMEHHOM. 1
99. Pewienne HepaBEHCTB BTOPOU CTEIIEHH € OJTHOM IIEPEMEHHOM. 1
100, [Toctpoenue, cBOKCTBA N3YUYEHHBIX (DYHKIIUH. 1
101, [TocTpoenue, cBOKCTBA N3YUYEHHBIX (DYHKIIHH. 1
102. | I'pacduyeckoe pemieHre ypaBHEHUN U UX CUCTEM. 1
UTOTO: | 70 32
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PABOYASA ITPOI'PAMMA YYEBHOT' O KYPCA
«'EOMETPUS» B 7-9 KIIACCAX

COILEP KAHUE OBYYEHMUSA
7 KIIACC

HavansHabie nonsiTus reometpun. Touka, mpsimasi, OTpE30K, Jyd. YToJ. Buasl yrios.
BeptukanbHbele ¥ cMexHbIE Yribl. buccekrpuca yrna. JlomaHas, MHOTIOYroJIbHUK.
[TapayienpHOCTB U EPIICHNUKYISIPHOCTD IIPSMBIX.

Cummetrpuunbie ¢urypsl. OCHOBHBIE CBOWCTBAa 0OCeBOil cummeTpuu. [Ipumepsr
CUMMETPHUU B OKPY’KAIOILIEM MHpE.

OCHOBHBIE IIOCTPOCHHUSI C ITOMOILBIO [IUPKYJIA U JUHENKU. TpeyroapHuk. BricoTa,
MeraHa, OMCCEKTpUCa, UX CBOWCTBA.

PaBHOOEApeHHBIN 1 PAaBHOCTOPOHHUM TpeyroibHUKUA. HepaBeHCTBO TpeyroibHUKA.

CBoiicTBa M TIpU3HAKK PABHOOENPEHHOro TpeyrojbHuka. I[lpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBONMCTBA M NPHU3HAKU MAPAIIIENBHBIX NpsMbIX. CyMMa YIJI0B TPEYrOJIbHHKA.
BHemHue yribl TpeyrojbHUKA.

IIpsmoyrosibHbIli  TpeyroiabHUK.  CBOWCTBO ~ MEAMaHbl  NPAMOYTOJIBHOTO
TPEYroJIbHUKA, MPOBEAECHHOW K THNoTeHy3e. [Ipu3Haku paBeHCTBAa MNPAMOYTOIbHBIX
TPEyTOJIBHUKOB. [IpAMOYTONBHBINA TPEYTOIBHUK C yriaoMm B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIbHMKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, Teopema 0 OOJIbIIEM yTJiie U O0JbllIel CTOPOHE TpeyroiabHuKa. [leprnenaukymsp
Y HaKJIOHHAsI.

I'eomeTpuyeckoe MeCTO TOYEK. buccekrpuca yriia u cepequHHbIA NEPIEHIUKYJISP
K OTPE3KY KaKk F€OMETPUYECKUE MECTA TOYEK.

OKpy>XHOCTb M KpYT, XOpJla U JUAMETP, UX CBOWCTBA. B3auMHOE pacrosokeHne
OKpPYXXHOCTM M mnpsaMol. KacarempHasg M cekymas K OKpPYXHOCTH. OKpY>KHOCTB,
BIMCAaHHAs B yroJl. BircaHHas ¥ onrcaHHas OKPY>KHOCTU TPEYTOJIbHUKA.

8 KJIACC

UYetreipexyronpauku. IlapauienorpamMm, €ro npusHakd U cBouMcTBa. YacTHble
CIIydau mapajuiesiorpaMmoB (IpsIMOYTOJIbHUK, pOMO, KBaIpaT), UX IPU3HAKKU U CBOMCTBA.
Tpanenus, paBHOOOKas Tparmerws, € CBOWCTBA U Mpu3HaKu. [IpsMoyronbpHas Tpamenus.

Merton ynBoenus meauansl. Llentpanbaas cummerpus. Teopema @arneca u reopema
O IPOMOPIIMOHATIBHBIX OTPE3KAX.

Cpennue TMHUY TPEYTOJbHUKA U Tparnenuu. LIeHTp Macc TpeyroibHuKa.

[TogoOue TpeyronbHUKOB, KodbduMeHT noaodus. I[lpuzHaku moaoOus
TPEYroJabHUKOB. [IpuMeHeHne nogo0us npu penieHuy NpakTUYECKUX 3a1ad.

CpoiicTBa Mmomazei reomeTpudeckux Guryp. DopMynasl AnS  TUIOIIAIA
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TpPEeyrojibHUKa, MapajuienorpaMma, pomba u Tpaneuuu. OTHOIIEHUE TUIOMIAAEH
no1I00HbBIX (uryp.

Boluucnenue 1uioniage TpeyrojbHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu pemieHun
MPaKTUYECKUX 3a]1a4.

CuHYyC, KOCHHYC, TAHT€HC OCTPOI0 yria IpsIMOYTOJIbHOTO TPEYrobHIUKa. OCHOBHOE
TPUTOHOMETPUUECKOE TOXJIECTBO. Tpuronomerpudeckue GyHKIuu yriaoB B 30°, 45° u
60°.

Bnucanuble M UEHTpalbHBIE YIJIBI, YTOJ MEXKIY KacaTeabHOW W XOpIoi. YTIIbI
MEXIY XOpJlaMU U CeKyITUMU. BriucanHble U ONMCaHHbIE YETHIPEXYTOJIbHUKHU. B3anMHoe
pacrojioxkeHue AByX OKpyxkHocTed. Kacanue oxpyxkHocteil. OOiine KacaTelbHble K
JBYM OKPYHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanresc yriaoB ot 0 mo 180°. OCHOBHOE TPUTOHOMETPHYECKOE
TOX1eCTBO. POPMYJIbI TPUBEACHUS.

Pemenne tpeyrosbHUKOB. TeopemMa KOCHMHYCOB M TeOpeMa CUHYCOB. Perienue
IPAKTUYECKUX 3a]a4 C UCII0Ib30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[TpeobpazoBanue nogodus. [logodue cOOTBETCTBEHHBIX AJIEMEHTOB.

TeopemMa 0 MpoOU3BENECHUU OTPE3KOB XOP[, TEOPEMBI O MPOU3BEACHUH OTPE3KOB
CEKYILHUX, TEOpeMa O KBaJIpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOAYJb) BEKTOpPA, COHAINPABIEHHBIE BEKTOPHI, TPOTHUBOIIOIOAKHO
HaIlpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEpPALUU
HaJ BekTopaMu. Pa3znoxkeHne BeKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopannater Bekropa. CKansipHOE TNPOU3BEACHHE BEKTOPOB, IPHUMEHEHHE IS
HAaXOXKJE€HUs JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IJIOCKOCTU. YPAaBHEHUS IPSAMOW U OKPYKHOCTH B
KOOpJIMHATAX, MEPECEUYCHHE OKPYKHOCTe M NpsMbIX. MeToa KOOpAMHAT U €ro
IPUMEHEHHE.

[IpaBusibHBIE MHOTOYTOJIBHUKU. J{JTMHA OKPYKHOCTH. ['paycHas u paguanHas Mmepa
yria, BBIYACIEHUE JUIMH AYT OKpyx)HocTel. [1nomane kpyra, cekropa, CErMeHTa.

JIBMKEHUST TUIOCKOCTM M BHYTPEHHUE CHUMMETpuUn @uryp (s1eMeHTapHbIe
npeacrapnenus). [lapamensublii nepenoc. [ToBopor.

HPEAMETHBIE PE3YJIBTATbHI

[IpenMeTHble pe3ynbTaThl OCBOCHHUS MpPOrpaMMbl Y4yeOHOrO Kypca K KOHILY
oOyueHus B 7 Kjacce.

Pacrio3HaBaTh M3y4€HHbIE T€OMETPUYECKHE (PUTYpBI, ONPENENATh UX B3aWMHOE
pacrnoJiokeHue, U300pa)kaTb TEOMETPUYECKUE (QUTYphl, BBINOJHATh YEPTEKH MO
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yCHOBUIO 3aaaud. M3mepsATh JMHEHHBIE W YIJOBbIE BeNW4MHBbL. Pemars 3agaum Ha
BBIYMCIICHNE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

[TpoBoauTh rpyOyI0 OIIEHKY JIMHEWHBIX U YTIIOBBIX BEJIHMUMH MPEAMETOB B PEAIbHOI
KHU3HU, Pa3MEPOB IPHUPOJIHBIX OOBEKTOB. Paznmuuarh pa3Mmepbl 3TUX OOBEKTOB IO
MOPSAAKY BEJINYNHBI.

CTpouTh YepTEKU K F€OMETPHUUECKUM 337a4aM.

ITonp30BaThCs MPU3HAKAMU PAaBEHCTBA TPEYTOJIbHUKOB, UCIIOJIB30BATh IIPU3HAKA U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PELICHUH 3a4a4.

[IpoBOAUTH JTOTUYECKHE PACCYKIEHUS C UCIIOJIB30BAHUEM F€OMETPUUECKHUX TEOPEM.

[lonp3oBaTbCAd  MPU3HAKAMU  PABEHCTBA  MPSIMOYTOJBHBIX  TPEYTOJIbHUKOB,

CBOMCTBOM MEIMaHbl, TPOBEAECHHON K TMIIOTEHY3€ NPSIMOYTOJIBHOIO TPEYTrOJIbHUKA, B
pPELICHUY TEOMETPUUYECKUX 33/1a4.

OnpenensiTh NapauieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIe OOpaszyer
¢ HUMHU cekymas. OnpenensTe NapajuieJIbHOCTh NPSMBIX C MOMOIIBI) PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM IPSMOM JO TOYEK IPYTOU MPSAMOM.

Pemiats 3agaun Ha KiieTyaTon Oymare.

[IpoBOANTH BHIYKMCICHUS U HAXOAWTh YMCIOBBIC U OYKBEHHBIC 3HAUYCHUS YTJIOB

B TEOMETPUYECKHX 3aJa4aX C HCIOJIb30BAHUEM CYMMBI YTJIOB  TPEYTOJIBHUKOB
U MHOTOYTOJBHUKOB, CBOWCTB VIJIOB, OOpa30oBaHHBIX TMPU TEPECEYCHUH JBYX
NapajyIeIbHBIX PSIMBIX CEKYLIEH. PemaTe npakTuueckue 3a1a4un Ha HAaXO0KIEHUE YIJI0B.

Bianerp MOHATHEM TEOMETPUYECKOIO MECTA TOYEK. YMETh ONPEIEIATh
OHMCCEeKTPUCY yIJIa U CEPEIMHHBIN MEPIECHANKYIIAP K OTPE3KY KaK TeOMETPUUYECKUE MECTA
TOYEK.

DopMynUpOBaTh ONPEACIEHUS OKPY>KHOCTA W Kpyra, XOpAbl M JHaMeTpa
OKPYHOCTH, TOJb30BATbCA WX CBOWCTBAMHU. YMETh MPUMEHATH 3THU CBOMCTBA MpHU
pelLIeHuu 3a1a4.

Brnaners noHATHEM ONIMCAHHOMN OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOUTh
ee neHtp. Ilonp3oBarbes (hakTamMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTOJIbHUKA
MEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEIMHHBIE MEPIEHIUKYIISIPBI K CTOPOHAM
TPEYTroJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Bnagerp mnoHsATHEM KacaTeNbHOM K OKPYXKHOCTH, IIOJIb30BaThCA TEOPEMOMN
O NEPICHAUKYJISPHOCTHU KAcaTEJIbHOW U paJnyca, IPOBEICHHOTO K TOUKE KacCaHUs.

[Tonmp30BaThCS NPOCTEMIIUMU I€OMETPUUYECKMMU HEPABEHCTBAMM, MOHMMATh HX
MPAKTUYECKUM CMBICI.

[IpoBOAWTH OCHOBHBIE T€OMETPUYECKHUE TOCTPOEHUSI C MOMOUIBIO LHUPKYIS H
JINHEUKH.

[IpeameTHBIe pE3yabTaThl OCBOEHHUS NPOTPAMMBI y4e€OHOTO Kypca K KOHILY
oOyuenus B 8 kiacce.
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Pacno3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, HX 3JIEMEHTBHI, [T0JIb30BATHCA
MX CBOMCTBAaMU IIPH PELIEHUU T€OMETPUUECKUX 3aau.

[IpyuMeHsTh CBOMCTBA TOUKH IMEPECEUEHUS] MEIMAH TPEyroJibHUKa (LIEHTpa Macc)
B pPELLIECHUM 3a/1a4.

Bnagerp moHATHEM cpeiHEW JIMHUM TPEYrOJbHUKA U TpPANCIUH, MPUMEHSATh HUX
CBOWCTBA IIPU pEIIEHUM TeomeTpudecknx 3axad. [lomp3oBarbcs teopemon Daneca
Y TEOPEMOM O MPONOPLUMOHAIBHBIX OTPE3KAX, IPUMEHSTh UX JIS pELIEHUS TPAKTUYECKHUX
3ajad.

[TpuMeHsTh NpU3HAKKU MOJ00MS TPEYTOJILHUKOB B PEIIICHUU T€OMETPUUYECKUX 3a/1ay.

[Tonb3oBaTbes  Teopemoit Iludaropa st pemieHHss TE€OMETPUYECKUX U
MpakTUYecKux 3agad. CTpOUTh MaTEMaTUYECKYyI0 MOJENb B MPAKTHYECKUX 3a/]ayax,
CaMOCTOSITENIbHO MPOBOJUTH YEPTEXK U HAXOAUTH COOTBETCTBYIOIIUE JUTUHBI.

BrageTs NOHATHSIMU CHHYCA, KOCUHYCA U TAHT'€HCA OCTPOrO yria IpsIMOYTOJIbHOTO
TpeyroiabHuka. [1o1b30BaThCsl 3TUMU MOHSITUSAMHU JJISl PEIICHUS] MPAKTUYECKUX 3a/1a4.

Boeruncnate  (pa3nuyHbiMH - crioco0aMu) TUIOMIA/Ib TPEYTrOJbHUKA U TUIOMIA/IN
MHOTOYTOJIbHBIX (GUTYp (MOJB3YSICh, T/I€ HEOOXOIUMO, KalIbKyIsATOpOM). [IpuMeHsTh
MOJIYYEHHbBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

BrageTs NOHATUSAMU BIMCAHHOTO U HEHTPAIBHOIO YIJIa, UCIIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIAX, yriaX MEXIy XOpAaMH (CeKYIIMMHU) U yTriie MEXIy KacaTelbHON U
XOpJIO¥ TIPU PEIICHUU T€OMETPUUECKUX 3a]1a4.

Brnanerr mMOHATHEM ONMCAaHHOTO YETHIPEXYTOJbHUKA, MPUMEHSATh CBOWMCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PELICHUN 3aa4.

[TpuMeHsTh MOTyUYEeHHBIC 3HAaHUS HA TPAKTUKE — CTPOUTh MaTeMaTHYECKUE MOJICNIU
JUISL  3aJad  peaJbHOM KWU3HU W MPOBOJUTH COOTBETCTBYIOIIME BBIUYMCICHUS
C TMPUMEHEHHEM TOJ00MS U TPUTOHOMETpUH (MOJB3YSACh, TJ€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

[IpenMeTHble pe3ynbTaThl OCBOCHHUS MpPOrpaMMbl yuyeOHOro Kypca K KOHILY
oOyueHus B 9 kiacce.

3HaTh TPUTOHOMETPUUECKUE (PYHKIIMU OCTPBIX YIJIOB, HAXOJIUTh C UX MOMOIIBIO
pa3JIMYHbIE 3JEMEHTHl MPSIMOYTOJBHOIO TPEYTrOJbHHUKA («PEIICHUE MNPSIMOYTOIbHBIX
TPEyroJabHUKOB»). HaxomuTe (C MNOMOIIBIO KaNbKyJATOpa) JJIMHBI U YIJIBI
JUTSI HeTaOJTMYHBIX 3HAYCHUH.

[Tonp3oBaTbes (popmMynaMu TPUBENCHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJACCTBOM  JIJII  HAaXOXACHUS COOTHOIIEHWH MEXAY TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMU.

Hcnonb30BaTh TEOPEMbl CHUHYCOB M KOCHHYCOB JII HAaXOXIEHUS PA3TUYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY ), TPUMEHSTh UX TIPU PEIICHUN
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reOMETPUYECKUX 3a/1a4.

Brnanets moHsTHSIMU TNpeoOpa3oBaHMs TOJ0OMS, COOTBETCTBEHHBIX JJIEMEHTOB
noio6HbIX ¢uryp. Ilonap3oBaThCcs cBOMCTBaAMH MOM00US MPOU3BOJIBHBIX (UTYDP, YMETh
BBIYKCIIATH JJIMHBI U HAXOAUTH YTIIbl y TOA00HBIX Guryp. [IpumMensats cBoiicTBa moao0us
B TPAKTUYECKUX 3a7adyax. YMETb MPUBOJUTH MpPUMEpPHl MOJOOHBIX  (puUryp
B OKPY’KaIOIIEM MHpE.

[Tonb3oBaThcad TEOpeMamMu O NPOU3BEACHUM OTPE3KOB XOpJ, O NPOU3BEIACHUU
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaTbcs BEKTOpaMH, MOHUMATh UX T€OMETPUUECKUN U (HU3HUYECKUN CMBICT,
INPUMEHATD UX B PEIICHUU FEOMETPUUECKUX U (pr3HUecKuX 3a1ad. [I[puMeHsaTh cKaasipHoe
IPOU3BEIACHUE BEKTOPOB ISl HAXOXKACHUS JUIMH U YTJIOB.

[Tonp30BaThCd METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHSATH €r0 B PELICHUU
F€OMETPUYECKUX U NIPAKTUYECKUX 3a4ay.

BiiageTs NOHATHSMU NIPABUIIBHOTO MHOTOYT'OJIBHHUKA, JUIMHBI OKPYXHOCTH, JJIMHBI
YT OKPYKHOCTU M PaJUaHHON MEpBbI YIJIa, YMETh BBIYMCIATH IIOMIAAb KPyra U €ro
yacteil. [IpuMeHsITh oJyYeHHbIE YMEHHUS B IPAKTUYECKUX 3a1a4ax.

Haxonutb ocu (MM LIEHTPBI) CAMMETPUU (PUTYD, IPUMEHATH JBUKEHUS TUIOCKOCTH
B [IPOCTEHIINX CIIyYasX.

[IprMeHATh MOTy4YEeHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH MAaTEMATUYECKHE MOJIEITN
UL 3a1a4  pEaIbHOM JKU3HU U NPOBOAUTH COOTBETCTBYIOIIME BBIYMCIICHHUS
C DPUMEHEHUEM TMOoJ00HUs U TPUTOHOMETPUUECKHX (YyHKUUN (IIOJIB3YACh, T
HEO00XO0JIUMO, KATBKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KUIIACC
HanmenoBanue pazaena  |KonuuecTBo OcHoBHOE OcHoOBHBIE BUIbI ACSITETLHOCTA 00YHAIOIIUXCS
(TemnI) Kypca 4acoB CoJIepyKaHue
[Ipocrenne 14 IIpocreniue DopMyJIMPOBATH OCHOBHBIC MIOHATHS U OIIPEACIICHHUS.
reoMeTpuueckue (GUrypsl u re€OMETPUUECKUE Pacno3naBaTh U3y4eHHbIE TEOMETPUUECKUE (PUTYPHI,
ux cBoMcTBa. M3mepenue OOBEKTHI. omnpenessiTh UX B3aUMHOE PACOJIOKEHNE, BHIOJHATH
T€OMETPUUYECKHUX BEJIMUHUH MHOTroyrojibHUK, YEpTEX MO YCIOBHUIO 3a]1a4U.
JIOMaHasl. IIpoBoauTH NpOCTENIIIE TOCTPOEHHUS C TOMOIIBIO IIUPKYIIS
CMexHbIE U Y JTUHEUKHU.
BEPTUKAIIbHBIC YTJIbI. N3mepsATh TUHEHHBIC U YTIIOBBIE BEJIMUUHBI TEOMETPUUECKUX
Pabota U TIPAKTUYECKUX OOBEKTOB.
C IPOCTEUILINMU OnpenessiTh «Ha I71a3» pa3MepPbl peaTbHbIX 00bEKTOB,
YepTeIKAMH. NMPOBOAUTH TPYOYIO OIIEHKY UX Pa3MEpOB.
N3mepenne nmuHeHbix | PemaTtsh 3aaun Ha BBIYMCICHUE JJIMH OTPE3KOB U BEJTUYUH

U YTJIOBBIX BEJIUYMH,
BBIYHCIICHHE OTPE3KOB
U yTJIOB

yTJIOB.

PemaTp 3a1a4un Ha B3aMMHOE PACIONIOKEHNE
T€OMETPUUYECKUX (QUTyp.

IIpoBoaNTH KTACCH(PUKAIHIO YTIIOB, BBIYHCIATH
JMHENHBIC U YTIIOBBIC BEJIMYMHBI, IPOBOIAUTH
HEO0OXOIMMBIE JJOKA3aTeIbHBIE PACCYKICHHUS.
3HAKOMUTBHCS C UCTOPHEH Pa3BUTHS TEOMETPHUH

TpeyrosbHUKN

22

ITonsTHE O paBHBIX
TPEYTOJIbHUKAX

Pacno3naBaTh napbl paBHBIX TPEYTOJIHHUKOB Ha TOTOBBIX
yepTexkax (C ykazaHHeM ITPU3HAKOB).
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Y TIEpPBUYHBIC
MPEICTABICHUS

O paBHBIX (UTYpaAX.
Tpu npusHaka
PaBEHCTBA
TPEYTOJIbHUKOB.
[Ipu3Haku

PaBEHCTBA
MPSAIMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOICTBO M€TMAHbI
MPSIMOYTOJIBHOTO
TPEYTOJIbHHKA,
MIPOBEICHHOU

K TUIIOTEHY3E.
PaBHOGEnpeHHbBIC

Y PAaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Tpu3Haku v CBOMCTBA
paBHOOCPEHHOTO
TPEYTOJbHUKA.
Hepasencrsa

B TEOMETPUHU.
ITpsAMOYTOJIbHBIN
TPEYTOJIbHUK C YTIIOM
B 30°

BbiBoauTs ciieficTBUSA (PaBEHCTB COOTBETCTBYIOIINX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
D®opMyIMPOBATh ONPEIEICHUS: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, IPSIMOYTOJIBHOTO, PABHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI,
MeMaHbl TPEYTOJIbHUKA; CEPEAUHHOTO NEPIIEHANKYJIISIpA
OTpE3Ka; NEPUMETPA TPEYTOIbHHKA.

®opMyIMpPOBaTh CBOMCTBA U MPU3HAKUA PAaBHOOEIPEHHOTO
TPEYTOJIbHHKA.

CTponTtsb 4epTexu, pemarhb 3a1a4M C IOMOILBIO
HAXOXKIECHUS PABHBIX TPEYTOJIbHUKOB.

IIpuMeHATh IPU3HAKA PABEHCTBA MPSMOYTOJIbHBIX
TPEYrOJIbHUKOB B 337a4aX.

Hcnonb3oBath HUPPOBbIE peCypChl A MCCJIETOBAHUS
CBOMCTB U3y4aeMbIX (puUryp.

3HAKOMMTBHCH C HCTOPHEH PAa3BUTHUS TEOMETPUN
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[TapannenbHbie MPSMBIE,
CyMMa YIJIOB TPEYTOJIbHUKA

14

[TapamienbHbIE
MPSIMBIE, X CBOMCTBA.
Hakpecrt nexammue,
COOTBETCTBEHHBIC

Y OJTHOCTOPOHHUE
yTJIbl, 00pa30BaHHbIC
IIPU [IEPECEYEHUN
napajuieIbHbIX
MIPSIMBIX CEKYIIEH).
[Ipu3Hax
napajuieIbHOCTU
IPSIMBIX YEpPE3

PaBEHCTBO PACCTOSHUI

OT TOYEK OJHOMU
MPSAMOM 1O BTOPOM
IPSAMOM.

Cymma yrioB
TPEYTOJIbHUKA.
Bremnue yrisl
TPEYroJIbHUKA

DopMyJTHPOBATH MOHATHE [TAPATUIETBHBIX NPSIMBIX,
HAXOAUTh IIPAKTUYECKUAE TPUMEPBI.

M3yuarts cBOiiCTBa YIII0B, 00pa30BaHHBIX IPU IEPECECUECHUN
MapaJuIeNIbHBIX MPSAMBIX CEKYIIECH.

IIpoBoauTH JO0KA3aTEIBCTBA MTAPATUIEIIBHOCTH IBYX
MPSIMBIX C TOMOIIIBIO YTII0B, 00pa30BaHHBIX MPH MEPECEUCHUN
ATUX NPSIMBIX TPETHEN MPSIMOM.

BuIyuciasiTh CyMMY yTJIOB TPEYTOJIBHUKA 1 MHOTOYTOJIbHUKA.
HaxoauTp yncnoBbie 1 OyKBEHHbIE 3HAUEHHS YTJIOB

B F€OMETPHUYECKUX 3a1a9axX C UCIIOJIb30BAHUEM TEOPEM

0 CyMMe€ YIJIOB TPEYTrOJIbHUKA U MHOI'OYT'OJIbHUKA.
3HAKOMMTBHCH C UCTOPHEH Pa3BUTHUS TEOMETPUN
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OKpY>KHOCTb 1 KPYT.
["'eomeTrpuueckue
MOCTPOCHHUS

14

OKpy>KHOCTb, XOpJ1a
U UaMETP UX
CBOKCTBA.
Kacarenbnas

K OKPY>KHOCTH.
OKpy>XHOCTB,

DopMyJTHPOBATH ONPEAEJIeHHS . OKPYKHOCTH, XOP/IbI,
JAAMETPa U KacaTeJIbHON K OKPY>KHOCTH.

N3y4arh ux CBOKCTBA, IPU3HAKHU, CTPOUTH YEPTEXKHU.
HccaenoBatb, B TOM YHCIIE MCOJIB3YH HU(PPOBHIE
pecypchl: OKPY>KHOCTb, BHUCAHHYIO B YTOJI; LIEHTP
OKPY>KHOCTH, BIINCAHHOM B YT'0JI; PABEHCTBO OTPE3KOB

BIIMCaHHAas B yTOJL.
ITonsarue o I'MT,
MIPUMEHEHHUE

B 33/1a4ax.
buccekrpuca n
CEpPEIVHHBIN
MEPIEHIUKYJIISP

KaK T€OMETPUYECKUE
MeCTa TOYEK.
OKpy>KHOCT®b,
ONMCAHHASI OKOJIO
TPEYroJIbHUKA.
OKpy»KHOCT®b,
BIMCaHHAas

B TPEYT'OJIHUK.
IIpocrenmue
3a1a4n

Ha TIOCTPOCHHE

KacaTeJIbHbIX.
Hcnoan3oBats meroa ' MT 151 nokazaTenbcTBa TEOPEM O
nepeceueHnr OUCCEKTPUC YIIIOB TPEYTOJIbHUKA U CEPEIUHHBIX
MEPIEHIUKYJIIPOB K CTOPOHAM TPEYTOJIbHUKA C IIOMOILBIO

I'MT.

OBianeBaTh NOHATHAMMU BIIMCAHHOW M OITMCAHHOU
OKPY’KHOCTEW TPEYTOJIbHUKA, HAXOAUTH LICHTPBI 3TUX
OKPY>KHOCTEH.

Pemiate OCHOBHBIE 3a/la4M HAa IOCTPOCHHE. yIja, PaBHOTO
JAHHOMY; CEpPEJUHHOr0 NEPIEHIUKYISpa JAHHOIO OTpPE3Ka;
MPSAMOM, MPOXOALIEH Yepe3 JaHHYIO TOUKY

Y TIePICHAUKYIISPHON JTAHHOH MPSMOi1; OMCCEKTPHUCHI TAHHOTO
yria; TpeyTroJIbHUKOB 1O PA3IMYHBIM 3JIEMEHTaM. 3HAKOMHUTbCS
€ MCTOpPHEH pa3BUTHUSA T€OMETPUU
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[ToBTOpEeHnue, o6o0IIEeHNE 4 [ToBTOpEHuE U PemaThb 33124y Ha MOBTOPEHUE, UILTIOCTPUPYIOIIUE CBSI3H
3HAHUMN 000011IeHNEe MEXAY Pa3IMYHBIMU YacTIMHU Kypca
OCHOBHBIX OHSTHN
¥ METOJIOB Kypca
7 kacca
OBUIEE KOJIMYECTBO 68
YACOBIIO ITPOI'PAMME

Vcnionb3yeMblii 3J1eKTPOHHBIN 00pa3oBaTenbHbIi pecypc (DOP)

VueOHBIN OHJIaWH-KypC /71 7 Kaacca, 000 "fAKmace"
MaremaTtuka. 'eomeTpus. UHTepakTUBHBIE 33/1aHusA. 7 Kaace, DOP ¢

WHTepaKTUBHBIMU 3a1aHuaMu , 000 "CkaeHr”
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Ne CoaeprkaHue (TemMa ypoka) Yacer | Yacsl g
ypoKa ayJIuTop | CamocTos
HOHU TCJIBHOU
Harpy3k | paboTsl
u
IIpocreiimme reomeTpuyeckne GuUrypsl 1 ux ceoiicrea. Usmepenne 14
reoMeTpHYecKHX BeJIMYHH
1 [Ipsimast u otpesok. Jlyd. 1
2. [Ipsimast u otpesok. Jlyu 1
3. VYron. CpaBHEHUE OTPE3KOB U YIJIOB. 1
4. VYron. CpaBHEHHE OTPE3KOB U YIJIOB. 1
5. Wzmepenue OTpe3KoB. 1
6. Wzmepenue OTpe3KoB. 1
7. Wzmepenwne yrios. 1
8. Wzmepenue yrios. 1
9. CMeXHbIE M BepTUKaIbHBIC YIIIbL. [lepnenanKysipHbIe psMbIe. 1
10. CMexHbIe 1 BepTUKaJIbHBIE YTIIbL. [lepreHauKynsapHbIe MpsSMbIe. 1
11. CMexHbIe 1 BepTUKaJIbHBIE YTIIbL. [lepreHuKynsapHbIe MpsSMbIe. 1
12. [ToBTOpenue. HauanpHble reoMeTpUyecKue CBeICHHS 1
13. [ToBTOpenne. HauanpHble reOMeTpUYECKUE CBEICHIS 1
14. Konumponvuasa paboma Nel «HauanvHsie 2eomempuyeckue céedeHus» 1
TpeyroabHuKH 22
15. Tpeyronbuuk. [lepBbIif mprU3Hak paBeHCTBA TPEYTOJILHUKOB 1
16. Tpeyronsauk. [lepBblil npu3HaK paBeHCTBA TPEYTOJIBHUKOB 1
17. Tpeyronbuuk. [lepBbiif mprU3HaKk paBeHCTBA TPEYTOJILHIKOB 1
18. Tpeyronbauk. [lepBoIil npu3HaK paBeHCTBA TPEYTOIHLHIKOB 1
19. Iepnenaukynsp K npsiMoit. MennaHbl, OHCCEKTPUCHI M BBICOTHI 1
TPEYTrOJILHHUKA.
20. [epniennukynsp x npsiMoit. MeanaHbl, OMCCEKTPUCHI M BEICOTHI 1
TPEYTOIbHHKA.
21. Iepnenaukynsp k npsiMoit. MenaHbl, OHCCEKTPUCHI M BEICOTHI 1
TPEYTrOJILHHKA.
22. [epniennukynsp x npsiMoit. MeanaHbl, OMCCEKTPUCH M BEICOTHI 1
TPEYTOJIbHHKA.
23. CaoiicTBa paBHOOEIPEHHOTO TPEYTOJIbHAKA 1
24. CBolicTBa paBHOOEIPEHHOTO TPEYTOJIbHUKA 1
25. CBoiicTBa paBHOOEIPEHHOTO TPEYTOJIbHUKA 1
26. CaoiicTBa paBHOOEIPEHHOTO TPEYTOJIbHAKA 1
27. Bropoii u TpeTHii npu3HaKy paBEHCTBA TPEYTOJIHLHUKOB 1
28. Bropoii u TpeTHii mpu3HaKK PaBEHCTBA TPEYTOJIHLHUKOB 1
29. BTopoii u TpeTHii npu3HaKy paBEHCTBA TPEYTOJIHLHUKOB 1
30. BTopoii u TpeTHii npu3HaKy PaBEHCTBA TPEYTOJIHLHUKOB 1
31. OKpY»HOCTB 1 KpYT. 1
32. OKpY>HOCTb U KpYT. 1
33. OKpY»HOCTB 1 KpYT. 1
34. IToeropenue. [Ipr3Haku paBeHCTBA TPEYTOJbHUKOB. 1
35. [ToBTOpenue. [Ipr3Haku paBeHCTBA TPEYTOJBLHUKOB. 1
36. Konmponwvuasa paboma Ne2 «Ilpuznaxu pasencmea mpeyzoipsHUKOB» 1
IHapanseabHble NpsiMble, CYMMA YIJIOB TPEYT0JIbHUKA 14
37. [MapannensHble npsaMeie. [Ipu3Haku napamieNbHOCTH ABYX MPSIMBIX. 1
38. [MapannensHble npsimble. [Ipu3Haku napamiebHOCTH ABYX MPSIMBIX. 1
39. [Mpu3Haky napaielbHOCTH IBYX MPSIMBIX. 1
40. AKcroMa napajuieIbHbIX MPAMBIX 1
41. AxcroMa napajuieIbHbIX MPAMBIX 1
42. Pemienue 3a/1au Ha napajieabHbIE IPSIMbIE. 1
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43. Konmponoitn paboma N3 sdlapannesspsreapimsrercvatiia. 59 wuwl | (Oa 30BbIl ypOBEHb)

44, CyMMa yTJI0B TPEYTOJIbHHKA. 1

45, CymMma yTiI0B TpeyroNbHUKA. 1

46. COOTHOIIIEHHUS MEXKTy CTOPOHAMH U yTIIaMHU TPEYTOJIbHUKA 1

47. CooTHOIIEHHUS MEXTy CTOPOHAMH H YTJIaMH TPEYTOIBHIKA 1

48. [ToBTOpenne. COOTHOMIEHUST MY CTOPOHAMH U yTIIAMHU TPEYTOIHHIKA 1

49. CBoiicTBa IPAMOYTOIBHBIX TPEYTOIEHUKOB. 1

50. CBoiicTBa IPAMOYTOIBHBIX TPEYTOIEHUKOB. 1
Oxpy:kHOCTB M KpYT. 'eomMeTpuYecKne NOCTPOCHUs 14

51 OKpyKHOCTB, XOpJia U JMaMeTp UX CBOWCTBA. 1

59 OKpy>XHOCTB, XOp/Ia U TUAMETP UX CBOICTBA. 1

53 KacarenpHas Kk OKpyXHOCTH. 1

54 OKpy>XHOCTB BIIHUCAaHHAS B YTOIL. 1

55 [Tonsatue o 'MT, npumeHeHue B 3a1ayax. 1

56 BuccexTpuca u cepeIuHHBIN NEPIEHANKYIIAP KaK T€OMETPUIECKUE MECTa 1

) TOYCK.
57 BuccekTpuca u cepeIMHHBIN NEPIIEHANKYIIAP KaK TEOMETPUIECKUE MECTa 1
) TOYCK.

58 OKpy’>KHOCTb, OTIMCAHHAS OKOJIO TPEYTONBbHHKA. 1

59 OKpyXHOCTb, OIIMCaHHAs OKOJIO TPEYTOJIBHUKA. 1

60 OKpyXHOCTb, BIUCAHHAs! B TPEYTOJIbHUK 1

61 OKpy>KHOCTb, BIIUCAHHAsI B TPEYTOJIbHUK 1

62 OKpy>KHOCTb U KpyT. I 'eoMeTpruecKre MoCTPOCHUs 1

63 OKpyKHOCTB U KpyT. ['eoMeTprieckre mocTpoeHHs 1

64 [Ipocreiine 3anauu Ha TOCTPOEHUE 1

IToBTOpPEeHUE, 00001IEHNE 3HAHUH 4

65 Pemate 3agaun Ha CMEXHBIE M BEPTUKAIBHBIE YIJIBL. 1

66 Pemate 3agaun Ha MpU3HAKK PaBEHCTBA TPEYTOJILHUKOB. 1
3ader mo ri1.1- 4. 1

67.

68 Pemats 3a1aun Ha napajieabHbIE TIPSIMbIE. 1

UTOI'O: 36 32

106




denepanbHas pabouast mporpamma | Marematuka. 59 kinacchl (0a30BbIif YPOBEHb)

8 KJIACC
HanmenoBanue pazgena | KonnuectBo OcHoBHOE OcHoOBHBIE BUIbI ACSITETLHOCTA 00YYAIOIIUXCS
(Temnl) Kypca 4acoB coJiepyKaHue
YeThIpeXyroJIbHUKH 12 [Tapannenorpamm, ero | M300paskaTh M HAXOAUTH HA YEPTEKAX

IIPU3HAKH U CBOKCTBA.
YactHele cayyan
napaiesorpaMMoB
(MpSAAMOYTOJIbHUK,
pomO, KBaapar), ux
IIPU3HAKH U CBOWCTBA.
Tpanenus.
PaBHoOOKas

U TIPSIMOYT OJTbHAS
Tparnenuu.

Meron yasoenus
ME/IUaHBl.
entpanbHas
CUMMETPHS

YETBIPEXYTOJbHUKHU Pa3HbIX BUJOB U X JIEMEHTBHI.
@®opMyIMPOBaATh ONPeEAEICHHUsI: TapAILJIEIOrpaMma,
OpsIMOYTOJIbHUKA, poMOa, KBaJipaTa, Tparneluuu, paBHOOOKOM
Tpanenuu, NpsMOyTroIbHON Tpaneuuu.

Jloka3bIBATh M HCNOJIB30BATH NIPU PELICHUH 32124
IIPU3HAKU U CBOWCTBA: apaJuIeIorpamMma,
MPSAMOYTOJIbHHKA, poMOa, KBaApaTta, Tpaneuu, paBHOOOKOH
Tpamnenuu, NpsIMOyTOJIbHON Tpaneuuu.

IIpumMeHsATE MeTOA YIBOCHUS MEINAHbI TPEYTOJIbHUKA.
Hcnoan3oBath 1udpoBbIe pecypehl Il HCCIEI0BAHUS
CBOMCTB U3y4YaeMbIX QUTYP.

3HAKOMMTBHCH C HCTOPHEH Pa3BUTHUS TEOMETPUN
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Teopema ®Paneca u Teopema
0 MPONOPLUUOHATBHBIX
OTpe3Kax, NoJOOHBIE
TPEYrOJIbHUKN

15

Teopema Paneca

U Teopema

O IPOIMOPLIMOHATIBHBIX
OTpE3Kax.

Cpennsiga TuHUsA
TPEYrOJIbHUKA.
Tpanenus, ee cpensss

IIpoBoAMTHL MOCTPOEHMSI C TOMOIIBIO ITUPKYJIS U TUHEHKH
¢ ucnoJib3oBaHue TeopeMnl daneca u TEOpEMBI

0 MPOMOPIIMOHATIBLHBIX OTPE3KaX, CTPOUTDH YETBEPTHIN
IPONOPIIMOHAIIBHBIN OTPE30K.

IIpoBoauTH 10KA3aTEJIHLCTBO TOTO, YTO MEIUAHBI
TPEYTroJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE, U HAXOAUTH
CBSI3b C LICHTPOM Macc, HAXOAUTh OTHOIIEHUE, B KOTOPOM

JIMHUSL.
[TponopimoHanbHbIE
OTPE3KHU.

LenTp macc

B TPEYT OJIbHUKE.
ITomoOHEBIE
TPEYTOJIbHUKH.

Tpu npusHaka

IO J00UST
TPEYTOJIbHUKOB.
[Ipumenenne
no00us

IPU PEIICHUU
MPaKTUYECKHX 3a/1a4

MEIMaHbI JENIATCS TOYKOW UX TIepeCceUeHUsI.

HaxoauTthb mo00HbIE TPEYTOJLHUKN Ha TOTOBBIX YePTEkKaxX
C YKa3aHHEM COOTBETCTBYIOIINX MPU3HAKOB TOI00MS.
Pemathb 3a7a4u Ha 1M0T00HBIE TPEYTOJLHUKH C TIOMOIIIBIO
CaMOCTOSITEIIEHOTO MTOCTPOCHUS YEPTEKEH M HAXOXKICHUS
N0/TOOHBIX TPEYTOJIBHUKOB.

IIpoBoauTH 10KA3ATEILCTBA C UCIIOIB30BAHUEM
MPU3HAKOB MOJ00US.

Jloka3pIBaTh TP IIPU3HAKA [TOI00US TPEYTOJIEHUKOB.
IIpuMeHSITH MTOJTy4YCHHBIC 3HAHKS TPU PEIICHUH
TCOMETPHYCCKUX M MPAKTUYCCKHX 3aj1ad.

3HAKOMHTBHCS ¢ HICTOPHUEH Pa3BUTHS TCOMETPUHU

108



denepanbHas pabouast mporpamma | Marematuka. 59 kinacchl (0a30BbIif YPOBEHb)

[Tnomans. Haxoxnenue 14 CaolicTBa ruionaien OgiageBaTh NEPBUYHBIMU MPeICTABIEHUSIMHU 00 001IICH
IIOIIAEH TPEYTOJIbHUKOB reOMETPUUECKHUX TEOpUH IIJI0IAIU (MEpbI), (POPMYJITUPOBATH CBOWCTBA
¥ MHOTOYTOJIbHBIX (pUryp. buryp. IJIOIA/H, BBISICHATh UX HATJISIAHBIA CMBICIL.
[Tnomanu nogoOHbIX Guryp Dopmyibl BoiBoauTh hopMyITHI TUIOIAIN MTapaliesiorpaMma,
JUTS TUTOTHA U TPEYTroJbHHUKA, TPANCIHH U3 POPMYJIbI TUIOIAAN
TPEyroJbHUKA, IpsIMOYTOJIbHUKA (KBajJparta).
napajiesiorpaMma, BeiBoauTh (OpMyIIbI IJIOMIAIN BBITYKIOTO
TpaneLuuy. YETHIPEXYTOJbHUKA YEPE3 TUATOHAIIN U YTOJI MEXITY HUMH.
Boruncnenue Haxoautsp muiomaau ¢puryp, n300paskeHHbIX Ha KJIIETYATOM
TUIOIIAJEH CHOKHBIX OyMmare, HCIOJIb30BaTh pazoueHue GUrypsl Ha 4acTU
dburyp. U JOCTpaviBaHUeE.
[Tnomaau dpuryp Pa30oupath npuMepsbl UCIOJIb30BaHUS BCIIOMOTaTENIbHON

Ha KJIeT4aTou Oymare.

[Tnomany mogoOHBIX
duryp.

3amaun

C MPAKTUYECKUM
COAECP/KAHUEM.
Pemenne 3amau

C IIOMOIIIBIO METO1a
BCIIOMOTaTeJILHOM
TJTOIIa 1N

MJIOIAIU JIJISl PEIICHUSI TEOMETPUYECKUX 3a1ay.
Haxoauts mioniaau nogoOHbIX Guryp.

BoIyucasiTh II0MaAN Pa3InyHbIX MHOTOYTOJIBHBIX (PUTYD.
Pemath 3aga4M Ha MJI0IIA/1b C IPAKTUYECKUM
COJIep>KaHuEM
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Teopema IIudaropa
¥ Hayaja TPUTrOHOMETPHUU

10

Teopema IIudaropa,
ee MIPUMEHCHHUE.
Onpenenenue
TPUTOHOMETPUUECKHUX
(GYyHKIHI 0OCTpOro
yria IpsMOYyTOJIbHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPUUYECKUE
COOTHOIIIEHUS

B IIPSIMOYTOJIbHOM
TPEYrOJIbHUKE.
OcHoBHOE
TPUTOHOMETPHUUECKOE
TOXJIECTBO

JoxkasbiBaThb TeopeMy [Iudaropa, ncnosb3oBarh ee

B [IPAKTUYECKUX BBIYMCIICHUSX.

DopMyJIHPOBATH OINPEAEICHUS TPUTOHOMETPUYECKUX
(YHKIIMI OCTPOro yriia, HPOBEPATh UX KOPPEKTHOCTb.
BbIBOAMTH TPUTOHOMETPUUYECKHE COOTHOILIEHUS

B IIPSAMOYTOJIBHOM TPEYTOJIbHUKE.

HccaenoBarb COOTHOLIEHUS MEXAY CTOPOHAMU

B IIPSIMOYTOJIBHBIX TPEYTOJIBHUKAX C yTJIaMU B 45° 1 45°;
30° u 60°.

Hcnonb3oBath GopMysibl IPUBEACHUS U OCHOBHOE
TPUTOHOMETPHUUECKOE TOKIECTBO JIJISI HAXOXKICHUS
COOTHOILIEHUH MEXTy TPUTOHOMETPUUECKUMH QYHKIUSIMU
Pa3JIMYHBIX OCTPBIX YIJIOB.

IIpuMeHATH NOJIyYEHHBIE 3HAHUS M YMEHHS [TPU PEILICHUH
IIPAKTUYECKUX 3a/1a4.

3HAKOMMTBHCH C HCTOPHEH Pa3BUTHUS TEOMETPUN
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VYTIbl B OKPY>KHOCTH.
Brnucannble u onvcaHHbIe

YETHIPEXYTOJIbHUKHU.
KacarenpHbIE

K OKpy>kHOCTH. Kacanue

OKPYKHOCTEN

13

Bnucannsie

Y LICHTPAJIbHBIC
YTJIBI, YTOJI
MEXKITY
KacaTeJIbHOM

Y XOPIOH.

VYrubl MEXIY
XopaaMu

Y CEKYILAMU.
Bnucannsie

1 OIIMCAHHBIC
YETBIPEXYTOJIbHUKH,
WX MPU3HAKU

1 CBOMCTBA.
[Ipumenenune 3tux
CBOMCTB

MIPY PELICHUU
FEOMETPUYECKUX
3aj]1a4.

Bzanmnoe
paCoJIOKEHNE
JIBYX OKPY>KHOCTEH,
ob1e
KacaTellbHbIC.
Kacanue
OKPY>KHOCTEN

®opMyJIHPOBATH OCHOBHBIE OTIPE/ICIICHUS, CBSI3aHHBIC

C yIJIaMH B Kpyre (BIIUCAHHBIN YTroJl, IEHTPAJIbHBIN yroJl).
HaxoanTh BriMcaHHbIE YTIIbI, OMUPAIOIIKUECS HA OHY JYTY,
BBIYHMCJIATH YIJIbI C TOMOIIBIO TEOPEMBI O BIIUCAHHBIX
yriax, TeOPeMbl O BIUCAHHOM YEThIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIBHOM YTJIE.

HccaenoBathb, B TOM YUCIIE C TOMOIIBIO ITU(POBBIX
pECypCOB, BIMCAaHHBIC U ONUCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJIMTH WX CBOWCTBA M MPU3HAKH.

Hcnoab30BaTh 3TH CBOKWCTBA U TPU3HAKY [IPU PEIICHUU
3aa4
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[ToBTOpEeHME, 0000IIICHKE 4 [ToBTOpEHME

3HAHUM OCHOBHBIX IOHSATUH U
METO/IOB KypCOB

7 1 8 KJIaccoB,
00001IeHHE 3HAHUI

Pemarnb 3alav4i Ha IOBTOPCHUC, HITIOCTPUPYIOIIHUEC CBA3HU
MCIKAY pa3INIHBIMHA YaCTsAMH KypCa

OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME

M cnonb3yemblil 3JIeKTpOHHBIN 00pa3oBaTeabHbIN pecypc (DOP)

Yue6GHBIN OHIalH-KypC 1y 8 kiaacca, 000 "AKmacce"
MaremaTtuka. 'eomeTpus. UHTepakTUBHBIE 3a7jaHusA. 8 kiiacc, DOP ¢

WHTepaKTUBHBIMU 3a1aHusaMu , 000 "CkaeHr"
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IoypouHee IigHEppBamme oy eéromy npbuvery «Feomeypuss 8-kiacecoBblll  yBIh)

Ne CopaeprxaHue (TeMa ypoka) Yacel Yace! 11s
ypoKa ayJUTOPHOM | CaMOCTOSITENBHON
Harpy3Ku paboThI
YeTbIpEXyroJabHUKH 12
1. MHOroyrojsHUKN 1
2. [TapannenorpamMm u Tparnenus 1
3. [Tapayienorpamm u Tpanenus 1
4. [Tapayuienorpamm u Tpanenus 1
5. [TapannenorpamMm U Tpanemus 1
6. [IpssMoyTroIbHUK, POMO, KBaapaT 1
7. [TpstmoyronbHUK, poMO, KBajpar 1
8. [IpssMoyroIbHUK, POMO, KBaApaT 1
9. [TpstmoyronbHUK, poMO, KBajpar 1
10. Pemenue 3aga4 Ha CBOMCTBA YETHIPEX YT OJIBHUKOB. 1
11. Pemenue 3aga4 Ha CBOMCTBA YETHIPEX YT OJIBHUKOB. 1
12. Koumponvnasn paooma No] no meme: 1
«UemuipéxyzonbHuku)
Teopema ®asieca u TeopeMa 0 NPONOPUUOHATBHBIX 15
OTpPe3KaxX, MOA00HbIC TPEYI0JIbHUKH
13. Ornpezenienne Mog00HBIX  TPEYroOJIbHUKOB 1
14. Omnpenenenue NOJOOHBIX — TPEYTOJILHUKOB 1
15. [Tpu3naku no100us TPEyroJIbHUKOB 1
16. [TpusHaku noo0ust TpEeyroJbHUKOB 1
17. [Tpu3naku noao0us TPEyroJbHUKOB 1
18. [TpusHaku ogo0ust TPEeyroabHUKOB 1
19. [TpusHaku noo0ust TpEeyroJbHUKOB 1
20. Pemenne 3amau Ha [pUMEHEHHE MPU3HAKOB M0J00US 1
TPEYroJILHUKOB
21. Pemenne 3amad Ha TpUMEHEHHE MPHU3HAKOB MMOI00US 1
TPEYTOJbHUKOB
22. CooTHOLICHUS MEXIY CTOpPOHAMU u yriIaMu 1
IPSIMOYTOJIBHOTO TPEYToJIbHUKA
23. CooTHOLICHHUS MEXIY CTOpPOHAMH I/I yriaamu 1
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
24. CooTHoIIeHHs MEXTY CTOPOHAMH " yriiaMu 1
IPSMOYTOJIBHOTO TPEYTOJIbHUKA
25. CooTHoleHus MEXTy CTOpOHAMH u yTIIaMH 1
IPSMOYTOJIBHOTO TPEYTOJIbHUKA
26. Pemenne 3amay Ha COOTHOLIEHUS MEXIY CTOPOHAMHU M 1
yIJIaMU OPSMOYTOJIBHOTO TPEYTOJIbHUKA.
21. Konumponvnaa paooma Ne2 no meme: «Coomuowienus 1
Mexcoy  cCmopoHamu  u  yenamu - NPAMOY20ibHO20
mMpey201bHUKA)
ILnomans. Haxoxaenue niiomane TpeyroJbHUKOB 14
MHOr0yroJibHbIX puryp. Iliiomaau nogo0HbIX puryp
28. [1;momaae MHOTOYTrOJIbHUKA. 1
29. [Tmoniagsr MHOTOYTOJIBHUKA. 1
30. I1;momaaer MHOTOYrOJIbHUKA. 1
3L [Tmomaaer mapaienorpamma. 1
32. [Tmomaae napaienorpamma. 1
33. [Tmomaaer mapaienorpamma.
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34.
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35. [Tnomaaes TpeyroibHMUKA. 1
36. [Tnomane Tpamneruu. 1
37. [Inomane Tpanenuu. 1
38. [Imomane Tpaneuuu. 1
39. IToBTOpEHME. [Tnomanu YETBIPEXYTOJIbHUKOB U 1
TPEyroJbHUKA.
40. IToBTOpEHHUE. [Inomanu YETBIPEX YT OJIBHUKOB u 1
TPEYTOJIbHUKA.
41. 3auét no Teme «llnomanyu MHOrOyroJbHUKOBY 1
Teopema [Iudaropa u Haya/1a TPUTOHOMETPUM 10
42. Teopema [Tudaropa 1
43. Teopema ITudaropa 1
44. OnpezneneHyue TPUrOHOMETPUYECKUX (PYHKIMI ocTporo yria 1
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
45. OmnpeneneHre TPUrOHOMETPHYECKUX (PYHKIIMHA OCTPOro yriia 1
OPSMOYTOJIBHOTO TPEYTOJIbHUKA
46. OmnpeneneHre TPUrOHOMETPHUECKUX (PYHKIIMHA OCTPOro yriia 1
IPSMOYTOJIBHOTO TPEYTOJIbHUKA
a1. TpuUroHOMeTpUYECKHEe COOTHOIICHUS B TPSIMOYTOJIEHOM 1
TPEyroJbHUKE.
48. OCHOBHOE TPUTOHOMETPUUIECKOE TOXKIECTBO 1
49. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO 1
50. Pemwenne  3amau.  Ilnomagu — 4eTBIPEXYrOJIBHUKOB " 1
TPEYroJIbHUKA.
51. Kontponbnas padota Ne3 o reme: «[Lnomaan» 1
Yribl B OKPY:KHOCTH. BriicanHble U ONIMCAHHBbIE 13
‘leTpréxyFOHBHI/IKI/I. KacareabHble Kk OKPY/KHOCTH.
Kacanue okpy:xHocTeH
52. KacarenbHas K OKpY>KHOCTH. 1
53. KacaTenbHas Kk OKpY>KHOCTH. 1
54. KacarenbHast K OKpYKHOCTH. 1
55. [{eHTpanbHbIEC ¥ BIMCAHHBIE YIJIbI 1
56. [leHTpanbHbIEC ¥ BIMCAHHBIE YIJIBI 1
57. I{eHTpanbHbIE U BIIMCAHHBIE YIIbI 1
58. [{eHTpanbHbIEC ¥ BIMCAHHBIE YIJIBI 1
59. YeTbipe 3aMeyaTesibHbIe TOYKU TPEYTOJIbHUKA 1
60. YeTbipe 3aMedaTeabHble TOUKH TPEYTOJbHUKA 1
61. YeTbipe 3aMedaTeabHbIe TOUKHU TPEYTOJbHUKA 1
62. BrincanHas u onucaHHasi OKpY>KHOCTH 1
63. BrnucanHnas u onMcaHHas OKPYKHOCTH 1
64. Konumponsnas paboma Ne 4 no meme: «OKpysHcHOCHIb) 1
IToBTOpEHME, 00001IEHUE 3HAHUI 4
65. Pemats 3a1aun Ha Mom@aan 4€ThIpEXyroJIbHUKOB. 1
66. Pemrate 3a1aun Ha Mog00KE TPEYTOJILHUKOB 1
67. Pemmats 3a1aun Ha EHTpaIbHBIE ¥ BIIMCAHHBIE YTJIbI. 1
68. 3ayer 1o ri1. 5-8 1
HNTOI'O: 36 32
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9 KJIACC
HanmenoBanue pazaena | KomruaectBo OcHoBHOE OCHOBHBIE BUJIBI IEITEIHOCTH 00Y4aIOIIUXCS
(Temnl) Kypca 4acoB coJiepyKaHue

Tpuronomerpus. TeopeMbl 16 Ornpenenenue DopMyJIHMPOBATH ONpPeeIeHUs TPUTOHOMETPUYECKUX

KOCHHYCOB M CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIMH TYIBIX U MIPSMBIX yTJIOB.

Pemenne TpeyroapHUKOB ¢dbynKni yriaos ot 0° BbiBOAMTH TEOPEMY KOCHHYCOB U TEOPEMY CUHYCOB
1o 180°. ®opmyiibr (c pagumycoM OMHCaHHOU OKPY>KHOCTH).
IIPUBEICHHUS. BoiBoauTh hopMyibl 1J151 BBIYUCICHUS IJIOMIAAEH
Teopema KOCHHYCOB, € HCNOJIb30BaHMEM TeopeM Tpuronomerpuu (popmyna
TeopeMa CUHYCOB. IJTOIIAIM TPEYTOJIBHUKA Yepe3 ABE CTOPOHBI U YTOJI MEXITY
Pemenue HUMH, GopMyJia TJIOMIAN YETHIPEXYTOJIbHUKA Yepe3 ero
TPEeyrOIbHUKOB. JMaroHa N U YroJl MEXIy HUMM).
I[TpaxTHyeckoe Pematb TpeyroJibHUKMU.
IIPHMEHEHUE Pemath npakTu4yecKue 3a/1a4u, CBOASIIAECS
JI0Ka3aHHBIX TEOPEM K HAaXOXKJICHUIO PAa3JIMYHBIX JIEMEHTOB TPEYTOJIbHUKA
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[TpeobpazoBanue mogooUs.
Merpuueckue
COOTHOIIICHUS
B OKPY’KHOCTHU

10

Ilonsarue

0 mpeoOpa3oBaHUH
10I00M4.
CoOTBETCTBEHHEIC
DJIEMEHTHI IT0T00HBIX
buryp.

Teopema

0 MPOM3BEICHUHN
OTPE3KOB XOP,
Teopema

OcBanBaTh NOHATHE TIPEOOPA3OBAHUS TTOTOOUSI.
HccaenoBaTh OTHOIIIEHUE TUHEHHBIX SJIEMEHTOB (DHUTYD
pu peoOpa3oBaHUU MOA00MS.

Haxoauth npuMepsl 101001s B OKpYyKarouiei
JEACTBUTEILHOCTH.

BbIBOAUTH METPUYECKHE COOTHOIICHUS MEKTy OTPE3KaMHU
XOp7, CEKYIINUX U KacaTeIbHBIX C UCIOJIb30BAaHUEM
BITMCAHHBIX YTJIOB U TTOJT00HBIX TPEYTOJIHLHUKOB.

PemaTh reoMeTpuuecKue 3a/1a41 U 33J1a4M U3 peaibHON
KU3HU C UCTIOJIH30BaHUEM MOJOOHBIX TPEYTOJIbHUKOB

0 MPOU3BEICHUN
OTPE3KOB CEKYIIHX,
TEOpEMa O KBaJipare
KacaTeJILHOM.
[Ipumenenue

B pelIeHUU
TEOMETPUUECKUX
3a71a4
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Bekropsl

12

Onpenenenue
BEKTOPOB, CJI0KEHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOpa
Ha YUCJIO.
dusnyeckuin

Y TEOMETPUYECKHUI
CMBICJI BEKTOPOB.
Paznoxxenue Bexkropa
10 IByM
HEKOJUTMHEAPHBIM
BEKTOpaM.
Koopannatsl
BEKTOpA.

CkansipHoe
POU3BEICHNE
BEKTOPOB, €T0

Hcnonb30BaTh BEKTOPHI KaK HAMPABJICHHBIE OTPE3KH,
HCCJIe0BaTh T€OMETPUUYECKUN (TIEpeMEIIeHUE)

1 (M3UYECKUH (CHIIa) CMBICTBI BEKTOPOB.

3HaTh omnpeeIeHUs1 CYMMbI U pa3HOCTH BEKTOPOB,
YMHO>KE€HHSI BEKTOPA Ha YUCJIO, HCCJIeI0BATh
r€OMETPUYECKUN U (PU3UYECKUIN CMBICIIBI 3TUX OTIepalIUH.
Pemathb reoMeTpuiecKue 3aJa4u C UCIOJIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP IO ABYM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcenoab30BaTh CKASIPHOE MIPOU3BEICHUE BEKTOPOB,
BbIBOJUTH €0 OCHOBHbBIEC CBOMCTRBA.

Bobruuciasite CcyMMy, pa3HOCTb U CKAJIIPHOE MTPOU3BEACHUE
BEKTOPOB B KOOpJAMHATAX.

IIpuMeHATH CKaNIIpHOE MPOU3BEACHUE I HAXOXKICHUS
JUTH ¥ YTJIOB
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IIPUMEHEHNE
JUTSI HAXOXKICHUS
JUTVH U YTJIOB.
Pemenne 3amau

C TOMOILIBIO BEKTOPOB.
[IpumeHeHne BEKTOPOB
JUISL pELICHUS 3a1a4
buzuku
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I[CKapTOBBI KOOPAUHATBI
Ha IIJIIOCKOCTH

9

JlexapTOBBI
KOOPJIMHATHI TOUEK
Ha IJIOCKOCTH.
YpaBHEHUE NPSIMOA.
YpaBHeHue
OKPY>KHOCTH.
Koopaunats!l Touek
[IEPECCUCHUS
OKPY>KHOCTH

U TIPSIMOM.

Meton koopauHaT
IIpU PEIICHUU
F€OMETPUYECKHUX
3a/1a4, TPaKTUYECKUX
3a1a4y

OcBanBaTh NOHATHE PSIMOYTOJILHON CUCTEMBI
KOOpPJIMHAT, AE€KAPTOBBIX KOOPAUHAT TOUYKH.

BrIBOAMTH ypaBHEHHUE PSAMOU U OKPYKHOCTH.
Bo1aesTh OTHBIN KBaAPaT I HAX0XKICHUS HEHTPA

U paJnyca OKPY>KHOCTH I10 €€ YPABHEHHUIO.

PemaTp 3a1a4u Ha HAXOKIEHUE TOUYEK

[IEPECEUYEHHUSI IPSIMBIX U OKPYKHOCTEN C ITOMOIIBIO METOAA
KOOpJMHAT.

Hcnoab3oBaTh CBOMCTBA YIIIOBOTO KO3 PUIMEHTA PIMOI
IIPYU PELIEHUH 33124, JIJIS1 ONPEIEIICHHS PACIIONOKEHUS
MIPSAMOM.

IIpyMeHATH KOOPUHATHI TPU PEIICHUN

r€OMETPUYECKUX U MPAKTUYECKUX 3a7a4,

JUIS IOCTPOCHUSI MaTEMATUYECKUX MOJEIIEH

peanbHbIX 3a7a4 («METOJl KOOPAUHATY).

IHoab30BaThCS 17151 TOCTPOCHUS U UCCIIEIOBAHUN
IU(POBBIMH PECYpCAMH.

3HAKOMHUTBCS C HCTOPHEH PA3BUTHS TEOMETPHUH
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[IpaBunbHBIE 8 [IpaBunbHbBIE DopMyJTHPOBATH ONPEAECICHUE PABUIBHBIX
MHOTOYTOJIbHUKH. MHOTOYTOJIbHUKH. MHOT'OYT'OJIbHUKOB, HAXOAHUTb UX AJIEMEHTHI.
JInmuHa OKpy)XKHOCTH Yucno n. Jnuna IHob30BaThCSI TOHATUEM JJIMHBI OKPYKHOCTH, BBEJICHHBIM
Y TJIOIIA/Ib KpYTa. OKPY’KHOCTH, JyTH C IOMOIIBIO NMPABUJIBHBIX MHOTOYTOJIbHUKOB, OIIPeesiTh
Brruncnenue mnomanei OKPY>KHOCTH. YUCJIO T, UIMHY AYTU U PAJUAHHYIO MEPY yTJIa.
Panuannas mepa IIpoBoauTH MEepexoa OT paAuaHHON MEPHI yTIJIa
yTa. K IpayCHOI 1 HA0OOPOT.
[Lnomans kpyra, OmnpenensiTh IwIonaab Kpyra.
CEKTOpa, CerMEHTa BouiBoauts opmyiibl (B rpaayCHOMN U paluaHHON Mepe)
JUISL UTAH yT, TUIOLIAIEH CEKTOPOB U CETMEHTOB.
Bouruucasits mionaau puryp, BKIFOYAIOIMINX JJIEMEHTHI
OKPYXHOCTH (KpyTa).
HaxoauTsh riomaay B 3ajiayax peajabHOM KU3HU
JIBMKEHNS TIIIOCKOCTH 6 [Tonsitue o nBvkeHnu | Pa30uparTs npuMepsbl, WILTIOCTPUPYIOIINE TOHSATHS
IIJIOCKOCTH. JBHKCHUSL.
[TapanmnenpHbIi DopMyIMPOBATH OINPEIEICHUS NapaJUIEIbHOIO MEPEHOCA,
IIEPEHOC, IIOBOPOT IIOBOPOTA U OCEBOW CUMMETPHHU.
[Ipumenenue BbIBOAUTH X CBOMCTBA, HAXOAUTH HETIOIBUKHBIC

IIPY PELICHUH 3a1a4

TOYKH.
HaxoauTh LEHTPBI ¥ OCU CUMMETPUN TPOCTEULLINX
uryp.

IIpumeHsaTh napaaieabHbli IEPEHOC U CHMMETPUIO
IpU pEUICHUU T€OMETPUUECKUX 3a1a4 (pa3ouparhb
IPUMEDPBHI).

Hcenoab30BaTh 1T TOCTPOEHUS M UCCIIEIOBAHUN
U POBBIE PECYPCHI
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[ToBTOpeHue, 060011ICHHE,
cucTeMaTu3alus 3HaHui

7

[ToBTOpEHUE
OCHOBHBIX ITOHSATH

Y METOJOB KYpCOB
7-9 xnaccos,
o0o01eHne

Y CUCTEMATU3alUs
3HaHuu. [Ipocrenmme
IF€OMETPUYECKUE
burypsl u ux
cBorictBa. 3mepenue
F€OMETPUYECKUX
BEJINYNH.
TpeyroabHUKH.
[TapannensHbie

Y [IEPIICHAUKYJISIPHBIE
psIMBIE.
OKpyKHOCTB U KPYT.
I'eomerpuueckue
MOCTPOEHHUS. YTJIbI

B OKPY>KHOCTH.
Brincanubie

Y OITMCAHHbBIE
OKPY>KHOCTH
MHOT'OYT'OJIbHUKOB.
[Ipsimast

U OKPY’KHOCTb.

OnepupoBaTh NOHATHAMHU: QUTYpPA, TOUKA, IPsIMasi, yrod,
MHOT'OYTOJIbHUK, PABHOOEIPEHHBIN U PABHOCTOPOHHUI
TPEYTOJIBbHUKH, IPIMOYTOJIBHBIN TPEYTOJIbHUK, MENAHA,
OMCcceKTpuca 1 BbICOTA TPEYTOJIbHUKA, TAPAIIIEIIOrPaMM,
pOMO, IPSAMOYTOJIBHUK, KBa/IpaT, TPAIlEUUs; OKPY>KHOCTb,
KacaTelbHas; paBEHCTBO U nojiodue ¢uryp,
TPEYTOJIbHUKOB; [1apaJUICIbBHOCTD U NEPIEHAUKYIIIPHOCTD
MIPSIMBIX, YTOJ MEKY ITPSMBIMHA, CHMMETPHSI OTHOCUTEIBHO
TOYKHU U NPSMOW; JIMHA, paCCTOSIHUE, BEIMYMHA YIJIa,
IJIOIIA/b, IEPUMETD.

Hcnoab3oBarh popMyJibl: IEpUMETPA U TIOLIAN
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY’KHOCTH M IIJIOIIAIA KPYTa,
o0BbemMa MpsIMOYTOJILHOTO Mapalljiesienumneaa.
OnepupoBaTb NOHATHUSIMHU: IIPSIMOYTOJIbHAS CHCTEMA
KOOPAUHAT, BEKTOP; MCIO0JIb30BATH 3TH ITOHATHUS

JUISl IPEICTABJICHUS JAHHBIX U PELICHUS 3314, B TOM YUCJIE
U3 APYTrux y4eOHbIX IPEIMETOB.

PemiaTe 3a71a4m Ha NOBTOPEHUE OCHOBHBIX MTOHATHUH,
WJUTFOCTPALIMIO CBSI3€M MEXKY Pa3IMYHBIMU YaCTSIMU Kypca.
BeiOupars MeTox 151 pelieHns 3a1a4u.

Pematsb 3a1a4u 13 NOBCEHEBHOW KU3HU
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UeThlpexyroabHUKH.
Brincannusie n
OTMCaHHbIC
YETBHIPEXYTOJbHUKH.
Teopema ITudaropa u
Hayajia
TPUTOHOMETPHHU.
Pentenne o0Ommx
TPEYrOJbHUKOB.
[IpaBunbHbIE
MHOT'OYTOJIbHUKHU.
[IpeobpazoBanus
TJIOCKOCTH.
JBmwxenns. [Togooue.
Cummerpusi.
IInomane.
Brruncnenne
momaae. [Inomanm
MOAOOHBIX QUTYp.
JlexapToBbI
KOOPJIMHATHI Ha
TJIOCKOCTH.

Bexkropsl

Ha TJI0CKOCTHU

OBUIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME
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M cnonb3yemblii 3J1IeKTpOHHBINA 00pa3oBaTeabHbIN pecypc (DOP)

YueOGHBINM OHTaH-KypC U1 9 Kitacea, 000 "fAKmacc"
MartemaTtuka. 'eomerpusa. IHTepakTuBHBIE 3a1aHUA. 9 Kiace, JOP ¢

WHTEpAKTUBHBIMU 3aAaHusasMu , 000 "Ckaenr”
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IoypouHee iwigHEppBamme oy 1eéromy npbuvery «Feomeypusns KAQCeOBLIT  YBIH)
Ne Copnepxanue (Tema ypoka) Yachl Yachl
ypoka ayJiuTop JUIst
HOHU CaMOCTO
Harpysk SATCJIIBHO
n u
paboTsI
TpI/IFOHOMeTpHH. TeopeMLI KOCHHYCOB U CHHYCOB. 16
Pemenue TpeyroibHUKOB
1. CuHyc, KOCUHYC, TAHT€HC YIJIa. 1
2. CuHyc, KOCUHYC, TAHT€HC YIJIa. 1
3. CuHyc, KOCUHYC, TAHT€HC yTJIa. 1
4. CuHyc, KOCUHYC, TAHT€HC YIJIa. 1
5. Teopema o mIoaan TPEyroJabHUKA 1
6. Teopema o Iomagy TpeyrojabHUKa 1
7. Teopema o mIoLaal TPEYroJabHUKA 1
8. Teopema CHHYCOB U KOCUHYCOB 1
9. Teopema CUHYCOB U KOCUHYCOB 1
10. Teopema CHHYCOB U KOCUHYCOB 1
11. TeopeMa CHHYCOB ¥ KOCHHYCOB 1
12. Peuienue tpeyrojasHUKOB 1
13. | PemieHue TpeyroibHUKOB 1
14. | PemeHue TpeyrojbHUKOB 1
15. | Pemenue TpeyroibHUKOB 1
16. | Konmponwvnas paooma Nel. «Coomnouienus mexcoy cmopoHamu u 1
yenamu mpey2onbHuKa»
IIpeoOpa3zoBanue nmogodousi. Merpuyeckue COOTHOLICHUS 10
B OKPY/KHOCTH
17. | Ionstue o mpeobpazoBanuu 1o 00uss. COOTBETCTBCHHBIC 3JIEMCHTBI 1
noJJ00HBIX (UTyp.
18. | lousitue o mpeobpa3oBanuu MoA00usl. COOTBETCTBEHHBIC AJIEMEHTBI 1
o00HBIX (uUryp.
19. COOTBETCTBEHHBIE IIEMEHTHI MOAOOHBIX GUTYP. 1
20. CoOOTBETCTBEHHBIE JIEMEHTHI TTO00HBIX (DuUryp. 1
21. | Teopema 0 IpOU3BEIEHUN OTPEZKOB XOPI. 1
22. TeopeMa 0 MPOU3BENECHUHN OTPE3KOB CEKYIIUX. 1
23. TeopeMa 0 KBaJpaTe KacaTeJIbHOM. 1
24. | IlpumeHeHME B pEIIEHUU FEOMETPUUECKHX 3a/1a4 1
25. | [IpumeHeHMe B pellIeHUN FTEOMETPUUECKUX 3a/1a4 1
26. IIpuMeHeHne B pelIEHNH T€OMETPUYECKHX 3a1ad 1
BekTopsl 12
27. | OnpeneneHue  BEKTOPOB, CIOKEHHE W BBIYMTAHHE BEKTOPOB, 1
YMHOXEHHE BEKTOpA Ha YUCIIO.
28. | OmpeneneHne BEKTOPOB, CIIOKEHUE M BEIYUTAHNE BEKTOPOB, 1
YMHOXEHHE BEKTOpa HA YUCIIO.
29. | OmpeneneHne BEKTOPOB, CII0KEHHE U BEIMUTAHUE BEKTOPOB, 1
YMHOXEHHE BEKTOpa Ha YUCIIO.
30. | ®usnMyeckuil W TEOMETPUYECKUIl CMBICT BEKTOPOB. PaznoxeHne 1
BEKTOPA M0 JIBYM HEKOJUIMHEApHBIM BEKTOpaM.
31 Pu3n4eCcKuil U FTEOMETPUYECKUN CMBICI BEKTOPOB. PasnoxxeHnue 1
BEKTOPA M0 JIBYM HEKOJUIMHEApHBIM BEKTOpaM.
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32. | dusnueckuiPa/IcoNeTpAYURCkeil evbe BertopoBloPassioketfe O  wrml | (0230861 ypogens)
BEKTOpA IO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.
33. | Koopmunats! Bekropa. CKalsipHOE TPOU3BEICHHE BEKTOPOB, €r0 1
IIPUMEHEHHUE JUIsl HAXOXK/ICHHMSI JIJIMH YIJIOB.
34. Koopaunatsl Bekropa. CkansipHOE NpOU3BEAECHUE BEKTOPOB, €r0 1
IPUMEHEHHUE JJI HaXO0XK/ICHUS JUIMH YIJIOB.
35. Koopaunatsl Bekropa. CkansipHOe NpOU3BEAECHUE BEKTOPOB, €r0 1
IPUMEHEHHUE JJI HAXO0XK/ICHUS JUIMH YIJIOB.
36. Pemenue 3a1a4 moMoIp0 BEKTOPOB. 1
37. Pemenue 3aga4 ¢ moMOLIbO0 BEKTOPOB. 1
38. [IpuMeHeHne BEKTOPOB IS pEICHUS 3a1a9 (pU3uKu 1
I[eKapTOBbI KOOPpAMHATHI HA TIVIOCKOCTH 9
39. Cpenssisi TMHUS Tpareluu 1
40. CpenHsisi TMHUS Tpareluu 1
41. IIpocreiimne 3a1a4u B KOOPAMHATAX 1
42. [Ipocreliiue 3aga4n B KOOPIMHATAX 1
43. YpaBHEHUE OKPYKHOCTH. 1
44, Pemenue 3agau no teme: «YpaBHEHUE OKPY>KHOCTH 1
45, Pemenue 3agau no teme: «MeTo1 KOOpIUHAT 1
46. Pemenue 3agau no teme: «MeTo1 KOOpIUHAT 1
47. | Konmponvnasa paboma No2. «Memoo koopounan 1
IIpaBuiibHbIE MHOTOYTOJIbHUKH. JJITHHA OKPYKHOCTH U 8
IVIOIIAAL Kpyra. BeruuciieHue miomaaei
48. IIpaBuIBHBIE MHOTOYTOJIBHUKH 1
49. OKpy’>KHOCTb, OINHCAaHHAs OKOJO IPAaBUIBHOTO MHOTOYIOJbHUKA U 1
BIMCAHHAs B NPaBUJIbHBIN MHOTOYT'OJIbHUK
50. @opMmysbl A1 BBIYUCIICHUS IUIOIIAIU MPaBUIBHOIO MHOI'OYTOJIbHUKA, 1
€ro CTOPOHBI M pauyca BOMCAHHON OKPYKHOCTH
ol. @opMynbl I BBIYUCICHHS TUIOMIAINA MPABUIBHOTO MHOTOYTOJbHUKA, 1
€ro CTOPOHBI M pajiuyca BOUCAHHON OKPYXHOCTH
52. Pemenne 3amad no reme: «lIpaBUIBHBIT MHOTOYTOJIbBHUK 1
53. JnuHa okpyxHOCTH. [1n01maas Kpyra u KpyroBoro cekTopa. 1
54. [ToBTopenue. «IIpaBUIbHBIA MHOTOYTOJIbHUK, OKPY>KHOCTB» 1
35. | Konmponavnas paooma Ne3. «/[nuna okpyscnocmu, niouadsb Kpyza u 1
Kpy208020 cekmopa»
JIBUKeHUs IIJIOCKOCTH 6
56. [TonsiTue o ABMX)eHUHU IocKkocTu. [lapannensHelil mepeHoc, MoBOpoT. 1
57. ITapajutenpHBIN IEPEHOC, TOBOPOT. 1
58. [TapannenbHBINA IEPEHOC, TOBOPOT. 1
59. IIpuMeHeHre Ipy peleHuy 3a1a4 1
60. IIpuMeHeHre Ipy pelIeHuu 3a1a4 1
61. IIpuMeHeHre Ipy peleHuy 3a1a4 1
IToBTOpPEHME, 00001IIEHME, CUCTEMATH3 AL 3HAHUH 7
62. [Tpocreiimue reomeTpudeckue GUrypbl U UX cBoiicTBa. M3mepenue 1
T€OMETPUUYECKHUX BEJIIMYHH.
63. | TpeyronbHUMKH M UX CBOMCTBA. 1
64. | TpeyronbHUKH U UX CBOMCTBA. 1
65. | YUeThIpEXyroabHUKK U UX CBOWCTBA. 1
66. | UeThIpEXYTONbHUKH U UX CBOMCTBA. 1
67. | OkpyXHOCTb ¥ KacaTeIbHas 1
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68.

TapanesnsH B/ panisié u i esotieisa pavva | Mamania 59 o

(6a30BbIi

YpO1BeHD)

HNTOI'O:

35

33
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PABOYAS ITPOI'PAMMA YYEBHOTI'O KYPCA
«BEPOSATHOCTDb U CTATUCTHUKA» B 7-9 KJIACCAX

COILEP KXAHUE OBYYEHUSA
7 KIIACC

[IpeacraBnenne MaHHBIX B BHUAC TaONUIl, auarpamm, rpadyKoB. 3amoHEHUE
Ta0WI], YTCHUE U TIOCTPOCHHUE TUarpaMm (CTOJOMKOBBIX (CTOJIOYATHIX) M KPYTOBBIX).
Urenue rpadukoB peajbHBIX MpoieccoB. M3BieueHue nHPOpMaMKM W3 JUArpamm U
TaOJINIL, UCTIONB30BAHNE U UHTEPIPETALIUS TAHHBIX.

OnucarenpHasi CTAaTUCTHUKA: CpeAHee apu(pMETHYecCKOoe, MeauaHa, pa3Max,
HanOoJIblIee U HAUMEHbLIEE 3HAUEHHS] HA0Opa YUCIOBBIX JaHHBIX. [Ipumepsl ciydaitHON
U3MEHYUBOCTH.

Crny4daliHbI{ SKCIIEPUMEHT (OMBIT) U ClydailHOE cOObITHE. BEeposSsTHOCTB U yacToTa.
Posib ManoBeposATHBIX U MPAKTUYECKH TOCTOBEPHBIX COOBITUI B IPUPOJIE U B OOIIECTBE.
MoHeTa 1 UrpajibHasi KOCTb B TEOPUU BEPOSITHOCTEN.

I'pad, BepminHa, pedpo. Crenens BepuuHbl. Yucio pedep U cymmapHas CTEIEHb
BepiuH. IIpencrasienue o cBsizHoctu rpada. Lenu u nuxnsl. Ilytu B rpadax. O6xon

rpada (sunepoB nyTh). [IpeacraBnenue o0 opueHTHpoOBaHHOM rpade. Perienue 3amau
C TTOMOIIIBIO rpadoB.

8 KJIACC

[IpeacraBnenue JaHHBIX B BUJE TAOIHIL, AUArpaMM, TpadrKoB.

MHOXeCTBO, 3JIEMEHT MHOKECTBA, IIOJAMHOXKECTBO. Onepaluny HaJ MHOKECTBAMU:
oObeIMHEHUe, nepeceyeHue, nomnoigHeHue. CBoICTBa omepanuil HaJg MHOXECTBaAMMU:
IIEPEMECTUTENBHOE, COYETATENIbHOE, PACIIPEACIUTENBHOE, BKIIIOUEHUS. Vcnonp30Banue
rpauyecKkoro MpeACTaBICHUS MHOXECTB JUJISl OIMCAHHUS pEalbHBIX IPOLECCOB U
SABJICHUU, IIPU PEIICHUU 33/1a4.

N3mepenne paccemBaHus JaHHBIX. JlUcnepcuss M CTaHAAPTHOE OTKJIOHEHHUE
YUCIIOBBIX HA0OPOB. /lnarpamMma paccenBaHus.

DOneMeHTapHbIe COOBITHS clydaitHoro ombita. Ciyyalinbie coObITHA. BeposiTHOCTH
coObIT. OMNBITBI C PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITUAMU. CirydalHbIN
BBIOOp. CBSI3b MEXIIy MaJOBEPOSTHBIMU U MPAKTUYECKUA TOCTOBEPHBIMU COOBITHUSMU B
npupoe, 00IIEeCTBE U HAYKE.

HepeBo. CBoNCTBa JEPEBbEB: €IWHCTBEHHOCTHh IyTH, CYIIIECTBOBAHHUE BUCAYEH
BEPIIMHBI, CBSI3b MEXKAY YHMCIOM BEepUIMH M uuciaoM pebep. [IpaBuio ymMHOXKEHHS.
Pemenue 3amau ¢ momoribio rpados.

[IpoTuBomnonoxubie coobiTs. Jnarpamma Diinepa. O0beIMHEHUE U TIepeceUeHUe
coObiTnii. HecoBMmecTHbie coObITHA. DOpMynia CIIOKEHUS BEPOATHOCTEH. Y CJIOBHAS
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BepoaTHOCTh. [IpaBuno ymuoxenus. HesaBucumbie coObiTus. IlpencraBienue
JKCIIEpUMEHTAa B BHJE JcpeBa. PemeHue 3amady Ha HAXOXKICHUE BEPOSTHOCTEU
C IOMOIIBIO JIEpEBA CIYYATHOTO AKCIEPUMEHTA, JUarpamm Diliepa.

9 KJIACC

[IpencraBnenre MaHHBIX B BUjE TAOMUIl, AuUarpaMm, TrpaduKoOB, MHTEPIPETAIUSI
JTaHHBIX. YTeHHEe U OCTpOeHUE TabuIl, AUarpamMmm, rpauKoB MO PeaibHbIM JaHHBIM.

[lepectanoBku u (dakropuan. CoyeTaHUss U UYUCIO coueTaHUW. TpeyronbHUK
[Tackans. Pemenue 3a7a4 ¢ UCTIOIB30BaHHEM KOMOMHATOPHKH.

['eomeTrpuueckass BepoATHOCTh. CilydaiiHbIii BBIOOp TOUYKH U3  (UTYpHI
Ha IJIOCKOCTH, U3 OTPE3KA U U3 IYTU OKPY>KHOCTH.

UcnbiTanne. Ycenex n Heygaya. Cepusi MCObITaHUM 110 nepBoro ycrexa. Cepus
ucneiTanuii bepaysm. BeposTHOCTH cOOBITHIA B cepyu UCTIBITaHU bepHyIuin.

CnyvailHasg BeJIMYMHA W PACHpPENEIICHHE BEPOATHOCTEH. Maremaruueckoe
oxuganue u aucrepcus. [Ipumepsl MaTEMaTHYECKOTO OKHMIAHUS KaK TEOPETUYECKOTO
CpPEHEr0 3HAUYCHUS BEIMYMHBI. MAaTEMATUYECKOE OXKUJAHUE U JUCHEPCUS CIy4YalHOU
BEJIMYUHBI «YHUCJIO YCIEXOB B CEPUU UCIBITAHUN bepHymy.

[TonsiTe o 3akoHe 6onpIIMX yncel. 3MepeHue BepoITHOCTEN ¢ TOMOILBIO YaCTOT.
Ponb 1 3HaueHue 3akoHa OOJIBIINX YHCEIT B IPUPOJIE U OOIIECTBE.

HHPEAMETHBIE PE3YJIBTATbBI

[IpeameTHbIe pe3yJabTaThl OCBOEHHUS MPOrpaMMbl Y4EOHOTO Kypca K KOHILY
oOyueHus B 7 Kjacce.

Yutate uH(OpMaIMIO, TPEACTABICHHYIO B TabmuIax, Ha JguUarpaMmax,
MPEJCTABIATh JaHHBIE B BUJI€ TAOJIUI], CTPOUTH TUarpaMMBbl (CTOJIOMKOBBIE (CTOJIOYATHIC)
Y KpYTOBBIE) M0 MAacCUBaM 3HAYEHUM.

OnuckIBaTh M1 UHTEPIIPETUPOBATH PEAIbHBIC YHCIIOBBIE TAHHBIE, IPEACTABICHHbBIC B
TabIMIaX, HA IUarpaMmmax, rpapukax.

Hcrnons30Bath sl ONUMCAHUS JAHHBIX CTaTUCTUYECKUE XAPAKTEPUCTUKU: CPEIHEE
apudmernyeckoe, MeaaHa, HauoOoJbIlee U HAaMMEHbIIEe 3HAUCHUSI, pa3MaXx.

NMeTb npesicTaBieHre O CIIy4aitHOM M3BMEHUYMBOCTU Ha TPUMEPAX LIEH, (PU3NUECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, UMETh IPEIACTABICHUE O CTATUCTHYECKOM
YCTOMYUBOCTH.

[IpenMeTHble pe3yiabTaThl OCBOCHHUS MPOTpaMMbl y4eOHOrO Kypca K KOHIY
oOyueHus B 8 kiacce.

N3Bnekats u npeoOpa3oBbIBaTh WH(POPMAIIHIO, MPEICTABICHHYIO B BUJIE TAOJMII,
auarpaMm, rpaduKoB, IPEICTABIATh JaHHBIC B BUC TaOIUII, TUarpamMmm, rpaduKoB.

OnuchIBaTh TaHHBIE C TTOMOIIBIO CTATUCTUYCCKUX IMOKA3aTEICH: CPeTHUX 3HAUCHHM
¥ Mep pacceuBaHus (pa3max, JUCTIEPCHs U CTaHIAPTHOE OTKIIOHCHHE).
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HaxoauTh 4acTOThl YHCIOBBIX 3HAYEHHH M 4YacTOThI COOBITHH, B TOM YHCIIE
10 pe3yJibTaTaM U3MEepeHu U HaOJIOICHU.

Haxonuth BEpOSTHOCTH CIIy4ailHbIX COOBITUM B ONbBITax, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHIA, B TOM YHUCJIE B OIBITAX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH
COOBITHSIMU.

Hcnionp3oBaTh rpaduyeckue MOACIH: JIEPEBO CIYyYalHOTO DKCIICPUMEHTA,
JarpaMmsbl Dilsiepa, 4ncioBas npsmas.

OnepupoBath NOHATUAMU: MHOKECTBO, MOJIMHO>KECTBO, BBIMIOJIHATH ONEpAIIU Ha/T
MHO>XECTBaMHU: OOBEAUHEHUE, IEPECCUCHHE, JOMOJHEHUE, IEePCUNCIATh JJIEMEHTBI
MHOKECTB, IPUMEHSTH CBOMCTBA MHOYKECTB.

Hcnonb3oBath rpaduyeckoe MpecTaBICHHUE MHOKECTB U CBSI3EH MEXKIy HUMU JIJIs
OTIMCaHUS TIPOLIECCOB U SBJICHUH, B TOM YHCJIC TPU PEIICHUH 33J]1a4 U3 APYTUX yUeOHBIX
MIPEIMETOB U KyPCOB.

[IpenMeTHble peE3ynbTaThl OCBOCHHUS MpPOrpaMMbl Y4e€OHOrO Kypca K KOHILY
oOyueHus B 9 kiacce.

W3Bnekate u mpeoOpa3oBbIBaTh WHMOpPMAIUIO, MPEACTABICHHYIO B Pa3IMYHBIX
HMCTOYHUKAX B BUJE TAOJUII, AUArpamMM, rpauKoB, MPEACTABIATh JaHHBIE B BUJIE TaOJIHII,
nuarpamm, rpadukoB.Pemarh 3agaun OopraHW30BaHHBIM I[EPEOOPOM BAPUAHTOB, A
TaKXe C UCIOIb30BaHUEM KOMOMHATOPHBIX MTPABUI U METOIOB.

Hcnonp30BaTh onucaTeabHbIE XapAKTEPUCTUKU 1711 MACCUBOB YUCJIOBBIX JAHHBIX,
B TOM YMCJIE CPEAHUE 3HAUCHUS U MEPBI PACCEUBAHUSI.

HaxoauTh 4acTOThl 3HAYEHUW U YACTOTHI COOBITHS, B TOM 4YHUCIE IMOJb3YAChH
pe3ynbTaTaMu MPOBEICHHBIX U3MEPEHUI 1 HAOTIOICHUH.

HaxoauThk BeposSTHOCTH ClIy4yaHBIX COOBITHI B M3YUYEHHBIX OMBITAX, B TOM YHCIIC B
OTBITaX C PABHOBO3MOXKHBIMU JJIEMEHTAPHBIMH COOBITUSAMH, B CEPUSIX UCHBITAHUMA IO
IIEPBOI0 yCIIeXa, B CEPUAX UCIIBITAHUN bepHyIu.

NmeTh nipecTaBieHUe O CIIy4alHOW BETMUMHE U O PaCIpPEICIICHUN BEPOATHOCTEM.

Nmets mpencrtaBieHWe O 3aKOHE OOJIBIIMX YHCENT Kak O MPOSIBICHUU

3aKOHOMEPHOCTH B CIIy4ailHOM W3MEHYMBOCTH W O POJM 3aKOHA OOJIBIIUX YHUCEI
B MPUPOJIE U OOIIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
HanmenoBanme paznena |KommdaecTBo OcHOBHOE coJiepKaHUE OCHOBHBIE BUJIBI ICATEIILHOCTH 00yYarOIIAXCSI
(TemnI) Kypca 4acoB
[IpencraBieHue JaHHBIX 7 [IpencraBieHue JaHHBIX OcBauBathb Croco0bI MIPE/ICTaBICHUS

B Tabnuuax. [lpakTudeckue
BBIYHCIICHUS TI0 TaOIMYHBIM
na"HHeIM. 3Baedyenue

U MHTEPIpETaIns
TaOJIMYHBIX TAHHBIX.
[IpakTrueckas padora
«Tabmuisy.

['padmueckoe
MPEICTaBICHHE TaHHBIX

B BHJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJI0YATHIX)
nuarpaMmm. UrteHnue u
MOCTPOCHUE JUATPAMM.
[Tpumeps! nemorpaduaeckux
JIarpamm.

[TpakTudeckas pabora
«JlmarpaMmbI»

CTATUCTUYECKUX JJAHHBIX U YUCIOBBIX MACCUBOB
C IOMOUIBIO TAOJIHI] U TUATPAMM C UCIIOJIb30BAaHUEM
aKTyaJbHBIX U BXKHBIX JIAHHBIX (JIeMorpaduyecKkue
JTAaHHBIE, TPOU3BOCTBO MPOMBIIIJIEHHOU

Y CEJIbCKOXO35IMCTBEHHOMN POLYKLUH,
OOIIIECTBEHHBIE U MPUPOJIHBIC SIBJICHUS).

N3yuyaTh MeTobI pa0OTHI C TAOTUIHBIMU

U rpapUIeCKUMU MPEACTaBICHUSIMU TAHHBIX

C IOMOUIBIO0 HU(PPOBBIX PECYPCOB B X0OJI€
MPaKTUYECKUX padOT

OnucarenpHas CTaTUCTUKA

YucnoBeie Habopbl. CpeniHee
apupMeTHIeCcKoe.

OcBauBaTh NOHSATHSI: YUCIIOBOK HabOP, Mepa
IEHTpaJIbHON TEeHACHIIMHY (Mepa IIEHTpa), B TOM YHUCJIe
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Menuana yrcaoBoro Habopa.
Y CcTONUMBOCTS MEAUAHBI.
[IpakTuyeckas paboTa
«CpenHue 3HaUCHU.
HauOombiiee n HauMeHbIIIEE
3HAYCHMsI YMCIIOBOTO Habopa.
Pa3max

cpenHee apupMeTuyecKkoe, MeuaHa.

OnuceIBaTh CTATUCTUYECKUE JAHHBIE C TOMOIIBIO
CpeaHero apu(PMeTHYECKOro U MeUaHbI.

Pemars 3apaumn.

HN3y4yarh cBONCTBA CPEIHUX, B TOM YHCJIE

C IOMOIUIBI0 U(PPOBBIX PECYPCOB, B XOJI€
IPAKTUYECKUX padoT.

OcBanBaTh NOHATHS: HAOOJIbIIIEE K HAUMEHBIIIEE
3HAYEHHUS YUCIOBOIO MACCUBA, pa3Max.

PemaTh 3aga4u Ha BBIOOp crioco0a ONucaHus
JTAHHBIX B COOTBETCTBUU C PUPOION JTaHHBIX

U LEJSIMU UCCIIEI0BAHUS

CnyyaliHasi "BMEHYMBOCTD

CnyyaiiHasi UBMEHYHBOCTD
(nmpumepsr). Yactora
3HAYEHHUU B MaCCUBE
JaHHBIX. | pynmupoBka.
I'mcrorpammel.
[TpakTuueckas padota
«Ciy4aifHast U3MEHUYMBOCTbY

OcBauBaTh NOHATHA YACTOTA 3HAYEHUI B MACCUBE
JIAHHBIX, TPYIIIUPOBKA TAHHBIX, TUCTOTpaMMa.
CTpouTh 1 aHAJIU3UPOBATH TUCTOIPAMMBI,
NoAOUPATH MOAXOIAIINN 1Iar TPYIIUPOBKHU.
OcBauBaTthb rpaguueckue npeacTaBIeHUs pa3HbIX
BUJIOB CIIy4allHOW U3MEHYMBOCTH, B TOM YHCIIE

C TIOMOIIIBIO ITU(POBBIX PECYPCOB, B XOJI€
MPaKTUYECKON pabOThI

Brenenue B Teopuro rpadoB

['pad, Bepimna, pedpo.
IIpencraBienue 3agaun

c moMoIkto rpada. CreneHpb
(BaJIEHTHOCTH) BEPIIUHBI.
Yucno pebep u cymmapHast

OcBauBatb noHsTus: rpad, BepuinHa rpada, pedpo
rpada, cTeneHp (BaJIEGHTHOCTh BEPIIIUHBI ), IIETIH

U IIUKIL.

OcBauBaTh NOHSITUSL: TTyTh B rpade, SUIEPOB MyTh,
o0xox rpada, opueHTUPOBAHHBIN rpad.
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crerneHs BepmuH. Llens

u 1uki. [1yTs B rpade.
[IpencraBieHue o CBA3HOCTH
rpada. O6xon rpada
(3iis1IEpOB MyTH).
IIpencraBnenue

00 OpUEHTUPOBAHHBIX

rpagax

PemaTh 331241 Ha MOMCK CYMMBI CTEIICHEH BEPIIHH
rpada, Ha mouck o0xoja rpada, Ha MOUCK MyTeil

B OPUEHTHPOBAHHBIX rpadax.

OcBanBaTh CrOCOOBI MPE/ICTABICHUS 331249 U3 Kypca
anreOpbl, TEOMETPUH, TCOPUH BEPOSTHOCTEH, IPyTruX
IPEJIMETOB C MOMOIIBIO TPpadoB (KapThl, CXEMBI,
AIIEKTPUUYECKUE [ETTH, QYHKITMOHATBHBIC
COOTBETCTBUS) Ha IIpUMeEpax

BeposatHOCTb 1 yacToTa
CIIy4aifHOTO COOBITHUS

CityyaliHbIN OTIBIT

U CIIy4yailHOE COOBITHE.
BepositHOCTh 1 yacToTa
coObITHs. Posb
MaJIOBEPOSITHBIX

Y MIPAKTUYECKH JJOCTOBEPHBIX
COOBITHI B IPUPOJE

u B obmecTBe. MoHeTa

U UTpaJibHast KOCTh B TEOPUU
BEPOATHOCTEM.
[IpakTuueckas pabora
«YacToTa BBINIAJCHUS OPJIay

OcBanBaTh NOHATHSA. CIIyYANHBIA OMBIT

U ClIy4ailHOe cOOBITHE, MAJIOBEPOSTHOE

Y TIPaKTUYECKU JOCTOBEPHOE COOBITHE.

N3yuarh 3HaUMMOCTh MAJIOBEPOSATHBIX COOBITUIN

B IIPUPOJIE U OOIIECTBE HA BaXHBIX MPUMEPAX
(aBapuM, HECUACTHBIE CITyYau, 3a1UTa IePCOHATBHON
uH(dopmaIuu, nepeaava TaHHbIX).

N3y4arhb posb KIIACCUYECKUX BEPOATHOCTHBIX
Mojeselt (MoHeTa, urpaibHas KOCTh) B TEOPUU
BEPOATHOCTEM.

HabaroaaTh U M3y4aTh 4acTOTY COOBITHI B MPOCTHIX
HKCIIEPUMEHTAaX, B TOM YHCJIE C TOMOIIbIO IIU(POBHIX
pPECYpCOB, B X0OJI€ MPAKTUYECKOMN paboThI

O0o0011eHue,
CHUCTEMAaTHU3aus 3HAaHUHI

[IpencraBneHue TaHHBIX.
OnucarenbHas CTaTUCTHUKA.
BeposTHOCTS CitydaiiHOTO
COOBITHS

IToBTOPATH N3YUYEHHOE U BBICTPAMBATH CUCTEMY
3HAHUM.

Pemarp 3aga4u Ha NpeCTaBICHUE U ONTUCAHUE
JTAaHHBIX C TIOMOIIBIO U3YYEHHBIX XaPAKTEPUCTHK.
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OO0cyxaaTh NpuMepbI CIIYYaHBIX COOBITHH,
MaJIOBEPOSITHBIX U PAKTUYECKU JOCTOBEPHBIX
CJIy4ailHbIX COOBITUH, UX POJIU B IPUPOJIC U KU3HH
YeJI0BeKa

OBUIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME

M cronib3yeMblii 2JISKTPOHHBIN 00pa3oBarebHbIN pecypc (DOP)

Bepositnocts u cratuctuka 7 OO0 "CBEPOBPA30OBAHUE"
YueOHbIE OHJIAWH-KYPCHI IT0 BEPOSITHOCTH M CTATUCTHUKE

11 7, 8, 9 kimacco, OO0 "fIKnace".
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IMoypouHoe n1aHnpoBaHue 0 yueOHOMY NMpeaMeTy «BeposiTHOCTH U cTaTHCTHKAY» 7 KJIace

Ne Coneprxanue (Tema ypoka) Yacel | Yacel 1is
YpOKa ayauTop CaMOCTOA
HOHU TCIBbHOU
Harpy3ku | paboTsl
IIpencraBienne JaHHBIX 7
1 [IpencraBienue naHHbIX B Tabaunax. M3BiedeHue u HHTEpIIpeTaLys 1
Ta0JIMYHBIX JIaHHBIX.
2. [IpencraBienue naHHbIX B Tabaunax. M3BiedeHue u HHTEpIIpeTays 1
Ta0JINYHBIX JIaHHBIX.
3. ['paduueckoe npencTaBieHUE JaHHBIX B BUJIE€ KPYTOBbIX, 1
CTOJIOMKOBBIX (CTOJIOYATHIX) JHUATPAMM.
4. ['paduueckoe npencTaBieHNe JAHHBIX B BUIE KPYTOBBIX, 1
CTOJIOMKOBBIX (CTOJI0YATHIX) TUATPAMM.
5. UteHue U OCTPOEHUE TUarpaMM. 1
6. UteHue U OCTPOEHUE TUarpaMM. 1
7. I'paduueckoe npeacTaBIeHUE JaHHBIX B BUJE KPYTOBbIX, 1
CTOJIOMKOBBIX (CTOJIOUATHIX) IMarpamMm. UteHue u mocTpoeHue
JarpaMm.
OnucarejibHas CTATHCTHKA 8
8. YucaoBbie HAOOPHI. 1
9. Cpennee apudmeTrueckoe, pazmMax U Moja 1
10. Cpennee apudmernueckoe, pazmax U MoJa 1
11. Cpennee apudmeruueckoe, pazmax U MojJa 1
12. MennaHna Kak CTaTUCTHUYECKAs XapaKTEPUCTUKA 1
13. MenunaHa Kak CTaTUCTUYECKAsl XapaKTEepUCTUKA 1 1
14. Y CTONYMBOCTH MEIMAHBI
15. | Pemenue 3a1a4y Ha BEIOOP Cr1OCO0a OMUCAHUS 1
JTAaHHBIX B COOTBETCTBUU C IPUPOJION JaHHBIX U LEIIMU
WCCIIEIOBAHUS
CiyyaiiHasi ©3BMEHYUBOCTh 6
16. YacToTa 3Ha4E€HHUN B MACCUBAX JTAHHBIX 1
17. YacroTa 3HaY€HUI B MaCCUBAX JaHHBIX 1
18. I'pynnuposka. I'ucrorpammsi. 1
19. I'pynnupoBka. I'ncrorpammst. 1
20. | BeiOopka 1
21. | Beibopka 1
BBenenmne B Teopuio rpagos 4
22. I'pad, BepumHa, pedpo. Yucno pédep, cymmapHasi CTEIEHb BEpIIKH. 1
23. I'pad, Bepumna, pedpo. Yucno pédep, cyMMapHasi CTEIIEHb BEPIIHH. 1
24. ITytu B rpage. CBsizHbIE Tpadbl. 1
25. [Tytu B rpade. CBsi3HbIE TpadBbl. 1
BeposATHOCTH M 4acTOTA CJIy4aifHOI0 COOBITHA 4
26. BeposiTHOCTH 1 4aCTOTBI COOBITHH. 1
27. BeposTHOCTH 1 4acTOTHI COOBITHIA. 1
28. MoHera 1 urpanbHasi KOCTb B TEOPUU BEPOATHOCTEM. 1
29. MoHera u urpaibHasi KOCTb B TEOPUU BEPOATHOCTEM. 1
O0001eHMe, cUcTEMATH3AIMS 3HAHU I 5
30. | IIpencraBnenue maHHbIX. OncarebHas CTaTUCTHKA. 1
31. | IIpencraBnenue nanHbIX. OnucarebHas CTaTUCTHKA. 1
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33. | BeposATHOCTH CTy4aliHOTO COOBITHS 1

34. | BeposATHOCTh CIy4alHOTO COOBITHS 1
NTOI'O: 17 17
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8 KVIACC
HaumenoBanue paznena |[KommuectBo OcHoOBHOE coJiep>KaHue OcHOBHBIE BUJIbI ACSITETLHOCTA 00YYAIOIIUXCS
(TemnI) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBicHue TaHHBIX. [MoBTOPATH N3yUYECHHOE ¥ BLICTPAMBATDH CUCTEMY

7 xJj1acca

OmnucarenbHasi CTaTUCTHKA.
CityuaiiHasi ©3BMEHYMBOCTb.
Cpennue uncioBoro Hadopa.
Cnydaitnbie cOOBITHS.
BeposTHOCTH M 4aCTOTHI.
Kiaccnueckue monenu
TEOPUU BEPOSTHOCTEHU:
MOHETAa U UTPAJIbHAS KOCTh

3HAHUM.

Pemiarb 3aga4m Ha NIpeCTABICHUE U ONMCAaHUE
JAHHBIX C TIOMOIIBIO N3yYECHHBIX XapAKTEPUCTHK.
Pemiarsb 3a1a4u Ha IpeACTABICHUE IPYIIIIUPOBAHHBIX
JTAHHBIX U ONMCAaHUE CIy4YalHOW N3MEHUYUBOCTH.
Pemiats 3aga4m Ha onpeACIEHUE YaCTOTHI
CIIy4ailHbIX COOBITHIA, 0OCYKIEHUE MPUMEPOB
CIIy4ailHBIX COOBITUH, MAJIOBEPOSITHBIX

Y MIPAKTUYECKH JTOCTOBEPHBIX CIIyYalHBIX COOBITHIA,
UX POJIY B PUPOJIE U )KU3HU YEJIOBEKA

Onepanuu

OnucarenbHas CTaTUCTUKA. 4 Otxionenus. {ucnepcus OcBauBaTh NOHATHS: TUCIIEPCUS U CTAHJIAPTHOE
PaccenBanue 1aHHBIX YUCJIOBOTO Habopa. OTKJIOHEHHUE, UCTIOIh30BaTh ATH XapaKTEPUCTUKHU
CrangapTHOE OTKJIOHEHUE JUIsL OTIMCAHUS paCCEUBAHMS JAHHBIX.
JHCJIOBOTO Habopa. BouiaBurath runore3nbl 00 OTCYTCTBUH WM HATUYUU
JnarpaMMbl paccenBaHus CBSI3U T10 JUarpaMmMaM pacCeuBaHUs.
CTpoutsb 1uarpaMMbl pacCeUBaHUS IO UMEIOIITUMCS
JTAHHBIM, B TOM YHCJIE C TTOMOIIIBIO KOMITBIOTEPA
MHoxecTBa 4 MHoXkecTBO, TOAMHOXKECTBO. | (OcBaMBATh MOHSITHSI: MHOXKECTBO, DJIEMEHT

MHOKECTBA, IIOAMHOXKCCTBO.
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HaJ] MHO’KECTBAMHU: BbInotHATH onepanuu HaJ MHOKECTBAMM:
00beTMHEeHNE, TIEpPECEeUCHUE, o0BeTMHEHNE, TIepECeUeHUE, TOTIOTHEHHE.
JIOTIOJTHEHHE. Hcnoab30BaTh CBOMCTBA: IEPEMECTUTEILHOE,
CoiicTBa onepanui COYETaTENIbHOE, PACTIPEICIIUTENILHOE, BKIIOUEHUSI.
HaJl MHO)KCCTBAMH: Hcnoab3oBaTh rpaduueckoe npeacTaBlieHue
NEpPEMECTUTEIBHOE, MHOKECTB IIPU OMUCAHUHN PEATbHBIX MPOIECCOB
COYETaTeNbHOE, U SIBJICHUH, TIPH PEIICHUH 3a71a9 U3 IPYTUX YICOHBIX
pacrpeeuTeNbHOe, MPEIMETOB U KYpPCOB

BKJTIOUCHUSI.

['padmueckoe

npeCTaBlICHHIE

MHOKECTB
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BeposATHOCTH CiiydaitHOTO
COOBITHS

6

DneMeHTapHbIe COOBITHS.
Cnyqaitnbie cOOBITHS.
bnaronpusitcTByromme
AJIeMEHTapHbIE COOBITHSI.
BeposiTHOCTH COOBITHIA.
OnBITHI ¢ PABHOBO3MOYKHBIMHU
AIIEMEHTAPHBIMU COOBITHUSIMU.
CnyualiHbIii BEIOOD.
[IpakTudeckas pabora
«OMBITHI

C PaBHOBO3MOKHBIMHU
AJIEMEHTaPHBIMU
COOBITUSIMID)

OcBauBaTh NOHATHSL: YIIEMEHTAPHOE COOBITHE,
CllydaiiHOE COOBITHE KaK COBOKYITHOCTb
OJIaronpUATCTBYIOIIMX 3JIEMEHTAPHBIX COOBITUH,
PaBHOBO3MOXHBIE JIEMEHTAPHBIE COOBITHSI.
Pemiarh 3a1a4M Ha BBIYMCIICHUE BEPOATHOCTEN
COOBITUH IO BEPOATHOCTSIM JIEMEHTAPHBIX COOBITHIA
CJIy4alHOTI'O OIIbITA.

Pemarsb 3a1a4yu Ha BEIYUCIICHUE BEPOSITHOCTEN
COOBITHH B OIBITaX C PaBHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU, B TOM YHCIIE

C IIOMOILIBIO KOMIIBIOTEPA.

IIpoBoaAUTH ¥ M3y4aTh ONBITHI

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMH COOBITUSMU
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(C UCTIOJB30BAHMEM MOHET, UTPATIbHBIX KOCTEH,
JIPYTUX MOJieiel) B X0/1€ IPAKTUYECKOM paboTh

Brenenue B Teoputo rpados

Hepeso. CBoiicTBa aepeBa:
€IMHCTBEHHOCTb ITYTH,
CYILIECTBOBAHHUE BUCIYECH
BEPILHUHBI, CBSI3b MEKTY
YUCIIOM BEPIIUH U YHCIOM
pedep. [IpaBuiio yMHOXKEHUS

OcBauBaTh NOHATHS: IEPEBO Kak rpad 0e3 uKIa,
BHCsIYasi BEpIIMHA (JIUCT), BETBb JIEPEBA, MyTh

B JIEPEBE, TUAMETP JIEPEBA.

H3yuars cBOiCTBA JIepeBa: CYLIECTBOBAHUE BUCAUYECH
BEPILMHBI, EAUHCTBEHHOCTh ITyTH MEXY IBYMS
BEPILIMHAMMU, CBSI3b MEXKIY YACIOM BEPIIMH U YUCIOM
peoep.

Pemartsb 3a1a4u Ha TOUCK U IEPEUNCIICHHUE Ty TEN

B JIEPEBE, ONPEICTECHUE YNCIIa BEPIIUH WIH pedep

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

C IPUMEHEHHEM TTPaBUJia YMHOKEHUS

Cny4daitHbie cOOBITUS

[IpoTrBOMOJIOKHOE COOBITHE.
Juarpamma Ounepa.
OObenuHEeHNE U IepeceueHue
coosiTuil. HecoBMecTHbIE
coObiTus. opmyna
CJI0KEHUSI BEPOATHOCTEM.
[IpaBuio yMHOXEHUSA
BEPOSATHOCTEN.

VY cil0BHas BEPOSITHOCTb.
HezaBucumebie coObITHS.
IIpencraBnenue

OcBanBaTh NOHSATHS: B3aUMHO MPOTUBOMOJIOKHBIC
COOBITHSI, OTIEpallUU HAJl COOBITUSIMU, OObETUHEHUE
U TIepeceueHne CoOObITUH, Auarpamma Jitniepa
(Diinepa—BeHHa), COBMECTHBIE M1 HECOBMECTHBIC
COOBITHS.

N3yuyaTh TeopeMbl 0 BEPOITHOCTH 00BETUHEHUS
JIBYX COOBITHI ((POPMYJIBI CTIOKEHUSI BEPOSITHOCTEN ).
Pemarts 3a1a4u, B TOM YnCIie TEKCTOBBIE 33]]a4U
Ha OomnpejesieHUe BEPOSTHOCTEH 00BEAUHEHUS U
repeceueHusi COOBITUI ¢ TTOMOIIBIO YHCIIOBOM
npsMoii, nuarpamm Ditsiepa, GOpMyIIbl CII0OKEHUS
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CIIy4aifHOTO 9KCIIEpUMEHTA BEPOSITHOCTEM.

B BUJIE JIepeBa OcBauBaThb NOHATHS: IPABUIIO YMHOKECHHS
BEPOSATHOCTEH, YCIIOBHASI BEPOSTHOCTD, HE3aBUCHUMBbIE
COOBITHS IEPEBO CIIYyYalHOTO OIbITA.

N3yuarts cBoiicTBa (ONpeieNieHNs] ) HE3aBUCUMBIX
COOBITHH.

Pemarts 3a1a4u Ha OTNIpe/ICJICHUE U UCTIOb30BAHUE
HE3aBUCUMBIX COOBITUH.

PemaTtsb 3a1a4u Ha MOKUCK BEPOSITHOCTEH, B TOM
YHUCJIe YCIOBHBIX, C UCIIOIb30BaHUEM JIEpEBA
CIIy4alHOTO OIIbITa
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O06o0011eHue,
cHCTEMaTH3alHs 3HAHUI

4

[IpencraBicHne TaHHBIX.
OnwucarenpHasi CTATUCTUKA.
['pads1. BepositHOCTB
CIIy4aifHOTO COOBITHSI.
DneMeHThl KOMOMHATOPUKH

IHoBTOPATH N3YyUYEHHOE U BHICTPANMBATH CHCTEMY
3HAHWM.

Pemars 321241 Ha NpEICTABICHUE U ONTMCAHKE
JTAHHBIX C TTOMOIIIbIO U3YYEHHBIX XapaKTePUCTHK.
PemaTh 3apaum ¢ npuMeHenrem rpados.

Pemarts 3agaumn Ha HaX0XX/ICHUE BEPOSITHOCTHU
CJIy4aifHOTO COOBITHSI 10 BEPOSITHOCTSIM
AJIIEMEHTAPHBIX COOBITHH, B TOM YHCIIE B OIBITaX

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHUSMH.
Pemiathb 3aga4u Ha HAXO0XKIACHUE BEPOSATHOCTEN
0OBEIMHEHUS U TIEPECEUCHUS COOBITUM, B TOM YHCIIE
HE3aBUCUMBIX, C UCIIOJIb30BaHUEM TpadUueCKUX
IIPEACTABICHUN U JIEpeBa CIIy4YalHOI'O OIIBITA.
Pemarts 3a1a4u Ha iepeyncIeHUE KOMOUHAIIHIMA
(4nciia mepecTaHoBOK, YUCIIa COUCTAHUIN),
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Ha HaXO0XJIEHUE BEPOATHOCTEN COOBITHI
C IPUMEHEHUEM KOMOMHATOPHUKH, B TOM YHCIIE
C MCIIOJIb30BaHUEM TpeyrojibHuKa Ilackas

OBUIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME

M cnonb3yemblii 3JIeKTpOHHBIN 00pa3oBaTeabHbIi pecypc (DOP)

Bepositnocts 1 cratuctuka 8 OO0 "CBEPOBPA30OBAHUE"
Y4yeOHbIE OHJIAUH-KYPCHI I10 BEPOSITHOCTH U CTaTUCTUKE

s 7, 8, 9 kimacco, OO0 "fIKnace".
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Ne Conepxanue (Tema ypOKa) Hacsr Hacer s
ypoka ayJUTOPHOU CaMOCTOATCIIbHOU
Harpy3Ku paboThI
IToBTOpeHme Kypca / Kiacca 4
1 [ToBropenue. CpenHee apudmMernueckoe, pazmMax U MoJa. 1
Menuana.
2. [ToBropenue. CpenHee apudmernueckoe, pazMax U MoJa. 1
Menuana.
3. BepositTHOCTH M 4acTOThl cOOBITHI. MoOHETa W WrpajbHas 1
KOCTb B TEOPUHU BEPOATHOCTEH.
4. BepositTHOCTH M 9acTOThl cOOBITHI. MoOHETa W WrpajbHas 1
KOCTb B TEOPUHU BEPOATHOCTEH.
OnucarejbHas craTuCTHKA. PaccenBaHue JaHHBIX 4
5. PacceuBanne 4MCI0BBIX TaHHBIX U OTKJIIOHEHUSA 1
6. PaccenBanue YMCIOBBIX JAHHBIX U OTKJIOHEHUS 1
7. Jucnepcus uncinooro Habopa 1
8. Hucnepcus uncioBoro Habopa 1
MHo:xecTBa 4
9. MHoxecTBO, MOAMHOXKecTBO. Onepaun HaJl MHOKECTBAMMU: 1
00beIMHEHNE, [IepeceUeHue, JOMOIHEHHUE.
10. CpoiicTBa onepanuii HaJi MHOXKECTBAMU: IEPEMECTUTEIIBHOE, 1
COUeTaTeNIbHOE, PACIIPEAETUTENILHOE, BKIIIOUCHHUS.
11. CpoiicTBa onepanuii HaJi MHOXKECTBaMU: I€PEMECTUTEIBHOE, 1
COUeTaTeNIbHOE, PACIIPEIETUTENILHOE, BKIIIOUCHHUS.
12. I'padmyeckoe npecTaBICHHE MHOXKECTB 1
BeposATHOCTD CIy4ailHOr0 COOBITHS 6
13. DneMeHTapHbIC COOBITHSL. Ciyuaiinbie COOBITHSL. 1
braronpustcTByomue 31eMeHTapHbIe COOBITHS.
14. OnemeHTapHble coObITHs. CitydaiiHble COOBITHS. 1
braronpustcTByomue 31eMeHTapHbIe COOBITHS.
15. OnemeHTapHble coObITHS. CitydaiiHble COOBITHS. 1
braronpustcTByomue 31eMeHTapHbIe COOBITHS.
16. BepositHocTit  coObITuii.  OmBITBI € PaBHOBO3MOXKHBIMHU 1
3JIEMEHTapHBIMU cOObITHSAMU. CllydaliHbIi BBIOOP.
17. BepositHOCTH cOOBITHI. ONBITH C PABHOBO3MOXKHBIMU 1
3JIEMEHTAPHBIMU COOBITUAMU. CiTydaifHbIN BHIOOP.
18. BepositHocTH cOOBITHI. ONBITHI C PABHOBO3MOXHBIMHU 1
3JIeMEHTapHBIMU cOObITHAMU. CilydaiiHbIi BBIOOP.
BBenenne B Teopuio rpados 4
19. [epeBps. JlepeBo ciaydallHOrO dKCIIEPUMEHTA. 1
20. CBoiicTBa JiepeBa: eIMHCTBEHHOCTD ITYTH, CYIICCTBOBAHUE 1
BUCSTYEH BEPILNHBI, CBSI3b MEXK/Yy YHCIIOM BEPIIHUH U YUCIOM
peoep.
21. CaoiicTBa gepeBa: €JMHCTBEHHOCTH ITYTH, CYIIECTBOBaHHE 1
BUCSTYEH BEPIINHBI, CBSI3b MEXK]Y YHCIIOM BEPIIUH U YACIOM
pedep.
22. [TpaBuIO YMHOKEHHUSL. 1
Cayuaiinbie coObITHS 8
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MPOTUBOMOJIOKHBIE  ClydaiiHble  coObITHs.  Jlmarpamma
Ditnepa.

24, OrnpezeneHne ciydaiHoro coobiTus. B3anmMuao 1
IPOTHBOIOJIOXKHBIE CITydaifHble COOBITHS. J{narpaMmma
Diinepa.

25. OmnpeneneHne ciy4aiHOro coobrTust. BzanMuo 1
MIPOTUBOINOJIOKHBIE clTyyaiiHble coObITHS. JlnarpaMma
Diinepa.

26. OO0beAHEHUE U TTIePECECUCHUE COOBITHH. 1

27. OO0beAHEHUE U TTIEPECCUCHUE COOBITHH. 1

28. OO0bearHEHUE U TTEPECECUCHUE COOBITUH. 1

29. VYcinoBHass ~— BEpOSATHOCTh W MPAaBWIO  YMHOXKCHHS 1
BEPOSITHOCTEH.

30. VYcnoBHass ~ BEpOATHOCTh W TMPAaBWIO  YMHOXKEHHS 1
BEPOSTHOCTEH.

O00011eHMe, cUCTEMATH3ALUS 3HAHUH

31 [IpencraBnenne nanabx. OnucarelbHas CTaTUCTHKA. [ padbl. 1

32. [IpencraBnenue nanabx. OnucarelbHas cTaTUCTHKA. [ padbl. 1

33. BeposiTHOCTB CITy4aifHOTO COOBITHSI. DJIeMEHTBI 1
KOMOMHATOPUKH

34. BeposiTHOCTB CITy4aifHOTO COOBITHSI. DJIeMEHTBI 1
KOMOMHATOPHKH

NTOIO: 17 17
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9 KVIACC
HaumenoBanue paznena |Konudectso OcHoBHOE cojiepKaHue OcHoOBHBIE BUIbI ACSITETLHOCTA 00YYAIOIIUXCS
(TemnI) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpeacraBienue naHHbIX. IMoBTOPSATH N3yUYCHHOE U BICTPAUBATH CHCTEMY
8 kIacca OnucarenpHasi CTAaTUCTUKA. 3HAHU.

Onepaiuu HaJl COOBITUSIMHU.
He3aBucumocTs COOBITHUI

PemaThb 3a1a4u Ha IpeICTABJIICHUE U ONTHUCAHUE
JTAaHHBIX.

Pemiathb 3aga4n Ha HAXO0XKIACHUE BEPOSATHOCTEN
00bEIMHEHUS U TIEPECEUCHUS COOBITHI, B TOM YHCIIE
HE3aBUCHMBIX, C UCIIOJIb30BaHUEM IrpadyMueCcKux
MPEJICTABICHUI U JE€PEBA CIIy4YalHOTO OIbITA.
Pemarts 3a1a4u Ha iepeyncIeHUE KOMOUHAIIHIMA
(unciia mepecTaHOBOK, YMC/Ia COUCTAHMH ),

Ha HAXOXKJEHUE BEPOSITHOCTEH COOBITUIA

C IPUMECHEHUEM KOMOMHATOPUKH, B TOM YHCIIC

C UCIIOJIb30BaHUEM TpeyroiabHuka [lackamns

DneMeHTh KOMOMHATOPHUKHU

ITepecranoBku. ®axkropuain.

CoueraHus ¥ YUCIIO
coyeTtaHuil. TpeyroabHUK
[Tackans. [IpakTnueckas
paboTta «Beraucnenue
BEPOSITHOCTEN

C UCIOJIb30BaHUEM

OcBauBaTh NOHATHA: KOMOMHATOPHOE MPABUIIO
YMHOXEHUS, YIIOPSI0UeHHAas rapa, Tpoiika 00bEKTOB,
IEpPECTaHOBKA, (PaKTOpHAJ YUCIIA, COUETAaHHUE, YUCIIO
COYETaHuM, TpeyroyibHukK [lackass.

Pemars 3a1a4u Ha IEpEYUCIIEHUE YITOPSAAOYEHHBIX
11ap, TpOEK, NEPEUNCIICHUE TIEPECTAHOBOK

Y COYETAHMM AJIEMEHTOB PA3JIMYHBIX MHOKECTB.

145




denepanbHas pabouast mporpamma | Marematuka. 59 kinacchl (0a30BbIif YPOBEHb)

KOMOMHATOPHBIX (PYHKIUI
AJIEKTPOHHBIX TAOJINL»

PemaTh 3a1a4n Ha IPUMEHEHNE YUCIIa COYCTaHU T

B alireOpe (COKpaleHHOe YMHOKEHHE, OMHOM
HproToHa).

Pemiath, npuMeHsisi KOMOMHATOPHUKY, 3aa9n

Ha BBIYUCIICHUE BEPOSITHOCTEH, B TOM YHCJIE C TIOMOIIIBIO
AJIEKTPOHHBIX TAOJIUIL B XOJI€ MPAKTUICCKON PabOThI

['eomeTpuyeckas
BEPOSITHOCTh

['eomeTpuueckas
BEpOSATHOCTb. CydailHbIi
BBIOOP TOUYKU U3 PUTYPBI
Ha IJTOCKOCTH, U3 OTPE3Ka,
U3 IyT'H OKPYKHOCTH

OcBauBaThb NOHSITHE T€OMETPUUECKON BEPOATHOCTH.
PemiaTh 3a1a4u Ha HAXOXKJICHUE BEPOSATHOCTEN

B OITBITaX, MPEJICTABUMBIX KaK BEIOOP TOYEK

W3 MHOTOYTOJIbHUKA, KPYTa, OTPE3Ka W JTyTU
OKPYXHOCTH, YACJIIOBOTO MPOMEKYTKA

Ucnwitanus bepnyinu

Hcnertanue. Ycenex

u Heyaaua. Cepust
VCTIBITAHUH 10 TIEPBOTO
ycnexa. cnibiranus
bepuymmu. BepositHocTn

COOBITHH B CEpUU UCTILITAHUI

bepnymnu. [Ipaktnueckas
pabora «VcnpiTanus
bepnymm»

OcBanBaTh NOHATHS: UCIIBITAHUE, DTIEMEHTAPHOE
COOBITHE B UCTIBITAHUHU (YCTIEX U HEy/Aaua), Cepus
WCIBITAaHNUN, HACTYIUJIEHUE TIEPBOrO yCIexa
(Heynmaum), cepust ucnsiTanuii bepuymmu.
Pemarh 3aga4u Ha HAX0XKJCHUE BEPOATHOCTEMN
COOBITHI B CEpUU UCTIBITAHUH /10 IEPBOTO yCIexa,
B TOM YHCJIE€ C IPUMEHEHUEM (POPMYIIbI CyMMBI
r€OMETPUUECKOU MPOrPECCUM.

Pemars 3aga4u Ha HAX0KIACHUE BEPOATHOCTEU
AJIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHUMA
bepHym, Ha HAXOXKICHHUE BEPOSITHOCTH
ONPENIEIICHHOTO YUCJIA YCIIEXOB B CEPUM UCTIBITAHUI
bepnyinm.

N3yuaTh B X0/1€ NPAKTUYECKOH PadOThI,
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B TOM YHCJI€ C TIOMOIIBIO IIU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUH UCTIBITAHUMN
beprymm
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Cnyuaiinas BelIMurHa

6

Cry4aiiHasi BeTuunHa

U pacnpeicicHue
BEPOSITHOCTEM.
MareMaTuyeckoe 0XKUJaHNE
Y JUCIIEPCHUs CIIy4alHON
BeJMYUHEL. [IpumMepsl
MaTeMaTUYECKOTO OXKUIAHUS
KaK TEOPETUYECKOTO
CPEIHErO 3HAYECHUS
BEJTUYMHBI.

[TonsTre 0 3aKOHE OOTBITUX
yucein. M3mepenue
BEPOSATHOCTEN C IIOMOLIBIO
yacToT. [ [pumeHeHune 3akoHa
OOJIBIIIUX YHCETT

OcCBOUTH NOHATHA: CITyYailHAs BEIMYNHA, 3HAUCHUE
CIIy4allHOW BEJIMYMHBI, PACIIPEICICHUE
BEPOSITHOCTEM.

N3yyarb 1 00CyKAATH IPUMEPHI JUCKPETHBIX

Y HETIPEPBIBHBIX CITyYalHBIX BEJIMYUH (POCT, BEC
YEJI0BEKA, YACIECHHOCTh HACEICHUS, APYTUE
W3MEHYMBBIEC BEJIMYMHBI, PACCMATPHUBABILINAECS

B KypC€ CTaTUCTHKHU), MOJICTbHBIX CITy4alHbIX
BEJIMYMH, CBA3aHHBIX CO CIIyYalHBIMU ONBITAMU
(OpocaHue MOHETHI, UTPATTLHOM KOCTH, CO CITy4YaitHbIM
BBIOOPOM H T. 11.).

OcBauBaThb NOHATHA: MATEMATUYECKOE OKUTAHUE
CJIy4allHOM BEJIMYUHBI KaK TEOPETUUECKOE CPEHEE
3HAYEHHE, TUCIIEPCUS CITyYaTHOM BEJIMYMHBI KaK
aHaJIor IUCIEPCUU YUCIOBOTO Habopa.

PemiaTe 3a1a4u Ha BBIYMCIIEHHE MATEMATHYECKOTO
O’KMJIAHUS U JUCIIEPCUN TUCKPETHOM CIIy4yallHOU
BEJINYMHBI 110 33JaHHOMY PacCIIPEIEIICHUI0, B TOM
YHUCJIE 3a]1a4, CBA3aHHBIX CO CTPAXOBAHUEM

Y JIOTEPESMH.

3HAKOMUTBCS C MATEMATUYECKUM OXKUJAHUEM

Y TACTIEPCUEH HEKOTOPBIX PACIPEACICHUH, B TOM
YU CIIe pACIPEAEIEHUS CIyYalHOW BETMYUHBI «UUCIIO0
YCIIEXOB» B CEpUM UCIIBITAaHUN bepHyIuin.
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N3yuaTh 4acTOTy COOBITHS B HOBTOPSIFOIINXCS CTYYaHBIX
OTBITAaX KaK CIY4alHYIO BEIMUUHY. SHAKOMHUTBCH C
3aKOHOM OombIuX uncen (B hopme bepuymm): mpu
OOJIBIIIOM YHCII€ OMBITOB YaCTOTa COOBITUS OJIU3KA K €r0
BEPOSITHOCTHU.

Pemathb 3agaum Ha U3MEpEHUE BEPOSATHOCTEM C
MOMOUIBIO YaCTOT.

O0cy:K1aTh poJIb 3aKOHA OOJBIITNX YUCETT

B 000CHOBAaHUH YaCTOTHOTO METO/1a U3MEPEHUS
BEPOATHOCTEM.

OO0cy:x1aTh 3aK0H OOJIBIINX YKCEN KaK MPOSIBICHHE
CTATUCTUYECKON YCTOMYMBOCTH B U3BMEHUYHMBBIX
SBJICHUSX, POJIb 3aKOHA OOJBIINX YUCEN B PUPOJIC U B
JKU3HU YE€JIOBEKa

O0600111eH1E, KOHTPOJIH 10 IIpencraBieHue JaHHBIX.
OmnucarenbHast CTaTUCTHUKA.
BeposTHOCTB CiiydaitHOTO
CcOOBITHS. DIEMEHTHI
KoMOHHaTopuku. CirydaiiHble
BEJIMYMHBI U pacIpeiesICHUs

IHoBTOPATH H3yUYEHHOE U BLICTPAMBATH CUCTEMY

3HAHUI.

Pemartsb 3a1a4u Ha Ipe/ICTaBJICHUE U ONUCAHUE JAHHBIX.
PemaTthb 3a1aum Ha HAXO0XKACHUE BEPOSATHOCTEH COOBITHI, B
TOM YHCJIC B OMBITaX

C PaBHOBO3MOYXHBIMH AJIEMEHTAPHBIMH COOBITHUSIMH,
BEPOSTHOCTEH 00BEAMHEHHUS U ITepeceueHUs COOBITU,
BBIYUCIISITH BEPOSITHOCTH B OTBITAX

C CepUsIMU CIIyYalHBIX UCIIBITAHUI

OBILEE KOJIMYECTBO 34
HYACOB I1IO ITPOI PAMME

Vcronb3yeMblii 3JeKTpOHHBIN o0pa3oBaTenbHbIi pecypc (DOP)

Bepositiocts u cratuctuka 7 OO0 "CBEPOBPA3SOBAHUE"
YuebHbIE OHJIAWH-KYPCHI IT0 BEPOSITHOCTH M CTATUCTUKE

1 7, 8, 9 kiacco, 000 "fAKiace".
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IMoypounoe II.JIaﬁJn OBaHME 110 y4cOH SITHOCTH U CTATHCTHKAY» Y Ki1a
Ne Conepxanue (TeMa ypOKa) Yacst Yacsl st
ypoKa ayJUTOPHOH | CaMOCTOSATEIBHON
Harpy3Ku paboThI
IToBTOpeHne kypca 8 ki1acca 4
1. [IpencraBnenue nannpix. OnucarenbHasi CTATUCTHUKA. 1
2. [IpencraBnenue ganHbix. OnucarenbHas CTAaTUCTHKA. 1
3. Onepanuu Hajg coObITUsiMU. He3aBUCHMOCTD COOBITHI 1
4, Onepanuu Hag coObITUAMH. He3aBUCHMOCTB COOBITHIA 1
DJIeMeHTbl KOMOMHATOPUKH 4
5. [lepecranoBku. dakropuai. 1
6. IlepecranoBku. dakTopua. 1
7. Coueranus u yucno couetanuid. TpeyronpHuk [lackais. 1
8. Coueranus u uyucno coueranuid. TpeyronpHuk [lackais. 1
I'eomeTpuYecKkasi BepOATHOCTh 4
9. ['eomeTpryeckasi BEpOSITHOCTb. 1
10. ['eomeTpuueckasi BEpOSTHOCTb. 1
11. CnyyvaiiHplii BBIOOpP TOYKM M3 (UIypbl Ha IUIOCKOCTH, U3 1
OTpe3Ka, U3 Jyr'd OKPYKHOCTH.
12. CrnyJaiiHplii BBIOOpP TOYKH W3 (PUTYpHl Ha IUIOCKOCTH, W3 1
0Tpe3Ka, U3 Jyrd OKPYKHOCTH.
HNcenbiTanus bepry/um 6
13. HcnpiTanue. Ycnex u Heyayva. 1
14. HcnpiTanue. Ycnex u Heyava. 1
15. Cepuss wucnblTanuii 0 mepBoro ycrnexa. McmbiTanus 1
bepnymm.
16. Cepuss wucnbiTaHuii 0 1epBoro ycrnexa. McmbiTanus 1
bepnym.
17. BepostHocTu coObITHII B cepuu ucnbiTaHuil bepHyu. 1
18. BepositHocTH cOOBITHI B cepuu UcTbITaHui bepHymm. 1
Cay4aiiHasi BeJIMUMHA 6
19. CrnyuaiiHas BEIMYMHA U PaCIPEETICHHE BEPOSATHOCTEN. 1
20. MaremaTrueckoe OXUAAHWE U JUCHEPCUS  CIydaiHOU 1
BEJINYMHBI.
21. [Tprmeprl MaTEMaTUUECKOTO OKUAAHUS KaK TEOPETHUECKOTO 1
CPEIHErO 3HAYCHUSI BEJTMUNHBL.
22. [TonsTve o 3akoHe  OombmmMx  yucen.  M3mepenue 1
BEPOATHOCTEN C IIOMOIIBIO YaCTOT.
23. [Ipumenenne 3akoHa OOIBIINX YHCEI 1
24. [TpuMeHeHne 3aKOHA OONBIINX YUCEIT 1
O06001IeHNEe, KOHTPOJIb 10
25. [IpencraBnenne  gaHHbIX.  OnucartenbHass — CTATUCTHKA. 1
BeposiTHOCTB Ci1y4aifHOTO COOBITHSI.
26. [IpencraBnenue nanHbix. OnucaTenpHas CTaTUCTHKA. 1
BeposatHoCTb ci1y4aifHOro COOBITHSL.
21. [IpencraBnenue nanHbix. OnucaTenbHas CTaTUCTHKA. 1
BeposiTHOCTB Ci1y4aifHOTO COOBITHSI.
28. [Mpencrasienne nanHbX. OnucaTenbHas CTATUCTHKA. 1
BeposaTHOCTb ci1y4aifHOro COOBITHSL.
29. [IpencraBnenne nanubix. OnucarenbHas CTAaTHCTHUKA. 1
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30. OnemeHThl KoMOuHaTtopuku. ClilydailHble BEJIMYMHBI U 1
pacrpeeneHust

31 DneMeHThl KOMOMHATOPUKH. CiydaiiHble BETMYUHBI 1 1
pacrpeencHust

32. DneMeHThl KOMOMHATOPUKHU. CiydaiiHbIe BEIMYUHBI U 1
pacripesiesieHust

33. | CnyyaifHbIe BEJTMUMHBI M PACTIPEICICHUS 1

34. CryyaiiHble BEIMYUHBI U paclpeieIcHUs 1

UTOI'O: 17 17
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HEPEYEHDb (KOAUP®UKATOP) PACIIPEJAEJEHHBIX ITO KJTIACCAM
MPOBEPSIEMbIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbBHOM ITPOT'PAMMBI OCHOBHOI'O

OBHIEI'O OBPA30OBAHUSA U OJIEMEHTOB COAEPKAHUSA
IO MATEMATHUKE

B (denepanbHbIX U pernoHANBHBIX MPONEAYpax OLEHKH KadecTBa OOpa3oBaHUs
UCIIONIB3yeTCsl TiepeueHb (KoaupuKaTop) paclpeesICHHBIX 0 KiaccaMm MpOBEPSEMbIX
TpeOOBaHMII K pe3yJibTaTaM OCBOCHUS OCHOBHOW 0OOpa3oBaTEIbHOM MPOrpaMMBbl

OCHOBHOTO 06HICFO 06p330BaHI/IH H 3JICMCHTOB COACPIKAHUA 110 MATCMATHKC.

5 KUIACC
IIpoBepsieMble TPeOOBAHUSA K Pe3yJbTATAM 0CBOEHMSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpaMMbl
Kon [TpoBepsiembIe IPEeAMETHBIE PE3YIbTATHl OCBOCHUS OCHOBHON
IPOBEPSIEMOTO o0pa3zoBaTeIbLHOM MPOrPaMMbl OCHOBHOTO O0IIIEro 00pa3oBaHus
pe3yJibTaTa
1 Uucna v BBIYUCIEHUS
11 [TormmMaTh W TPAaBWIBLHO YIOTPEONSITh TEPMHUHBI, CBS3aHHBIC
' C HATYPAITBLHBIMHU YUCIIAMHU, OOBIKHOBEHHBIMH U JICCITUIHBIMU JIPOOSIMH
12 CpaBHHBaTh W YMOPSA0YMBATH HATypaJbHBIE YHCIIA, CPABHUBATH
' B IIPOCTEUIIINX CITydasiX OOBIKHOBEHHBIC JPOOH, IeCATUYHBIE 1poOU
COOTHOCUTH TOYKY Ha KOOPAWMHATHOW (YMCIIOBOI) TpsIMOM C
1.3 COOTBETCTBYIOIIUM €W YHCIOM W M300pakaTh HATypajbHbIC YHUCIA
TOYKaMU Ha KOOPJMHATHOM (YMCIOBOM) MPSIMOM
14 BrinonsasaTs apudmeTrndeckue AeMCTBUS ¢ HATYpaIbHBIMU YHCIaMH,
' C OOBIKHOBEHHBIMU JAPOOSIMU B IPOCTEUIITUX CITydasiX
15 BrImonHATh IPOBEPKY, MPUKUJIKY pPE3y/IbTaTa BEIYUCICHUN
1.6 OKpyTJIATh HaTypaJIbHBIE YUCIIA
2 Pemenne TeKCTOBEIX 3a71a4
51 PemaTte TekcTOBBIC 3a/1aUM apU(HMETHUSCKHM CITOCOOOM U € TIOMOIIIBIO
' OpraHU30BaHHOT'O KOHEYHOTO TIepedopa BCeX BO3MOKHBIX BApUAHTOB
Pemate 3amaum, coaepikaliue  3aBUCHMOCTH,  CBS3BIBAIOIIHC
2.2 BEJUYHMHBI: CKOPOCTh, BpPEMS, pPaCCTOSHHE, II€HA, KOJUYECTBO,
CTOUMOCTh
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2.3

Hcnonb3oBarth KpaTKHEC 3allMCH, CXEMBEI, Ta6J'II/II_II>I, 0003HaYCHMS Ipu
PCUICHUHU 3a1a4

2.4

[lonp30BaThCs OCHOBHBIMH CINHHUIaMH HU3MCPCHHUA: ICHbLI, MACChI,
pacCTodgHusdA, BPCMCHH, CKOPOCTH, BbBIPpAXKAaTb OAHHU CIAUHHUIIBI
BCIIMYUHBI YCPEC3 APYTUC

2.5

W3BnekaTs, aHaJU3UPOBATh, OLICHUBATh MH(OpPMALHIO,
MPEACTABICHHYI0O B  Tabiauue, Ha CTOJOYATOM  JMarpamme,
MHTEPIPETUPOBATH MPEACTABICHHBIC JaHHBIC, HCIIOIB30BaTh JaHHbIC
IpU PEIICHUH 3a/1a4

Harnsnnas reomerpus

3.1

ITonp30BaThCs rCOMCTPUUCCKMMHA  IMOHATUSAMHA: TOUYKA, IIpAMasd,
OTPC30K, JIYy4d, YIroJjl, MHOI'OYI'OJIbHHUK, OKPYKHOCTb, KPYTI'

3.2

[IpuBoAUTH NMpUMEPHl OOBEKTOB OKPYXKAIOIIET0 MUPA, UMEIOIIHNX
(opMy H3yUEHHBIX T€OMETPUUECKUX (QUTYD

3.3

Hcnonp30BaTh TEPMUHOJOTHIO, CBS3aHHYIO C YIJIAMHU: BEpLIMHA
CTOpPOHA; C MHOTOYTOJIbHUKAMM: YTOJI, BEPILIMHA, CTOPOHA, JUATOHAJIb;
C OKPY>KHOCTBIO: paiuycC, THaMETP, LIEHTP

3.4

N300paxxaTh U3y4eHHbIE TEOMETPUYECKHE (DUTYPHI HA HETMHOBAHHOM
U KJIeTYaTOW Oymare ¢ MOMOILBIO LIUPKYJIS U JIMHEHKN

3.5

Haxomute AnuHBI  OTPE3KOB  HEMOCPEACTBEHHBIM  H3MEPEHUEM
C IIOMOILBK JTMHEWKH, CTPOUTH OTPE3KM 3aJaHHOW JUJIMHBI, CTPOUTH
OKPYKHOCTb 33JIaHHOTO pajinyca

3.6

Hcrnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSMOYTOJIbHHUKA, KBapaTa
JUTSL UX TIOCTPOEHUS, BBIUUCIICHUS IJIOIAIU U IEpUMETpa

3.7

Beraucnats nepuMeTp | Iiomaas KBaapara, mpsMoyrojbHUKa, Guryp,
COCTABJICHHBIX W3 TPSIMOYTOJLHUKOB, B TOM uYucie QuUryp,
M300paKEHHBIX Ha KJIeTYaTol Oymare

3.8

[Tonbp30BaThCs OCHOBHBIMU MCTPHUYCCKHUMH CAMHUIIAMHU H3MCPCHUA
JJIMHBI, IJIOIAaAW; BEIpAXXKaTb OJJHU CAMHHUIIBI BEJIMYWHBI YCPE3 APYTUC

3.9

PacnoznaBate nmapainenenunen, Ky0, UCMOJIb30BaTh TEPMHUHOJIOTHIO:
BepIIMHA, pedpo, TpaHb, W3MEPCHHS; HAXOIUTh HW3MEPCHHUS
napajuienenumneaa, kyoa

3.10

Beruncnare  o0beM  Kyba, mapaienenuresa 1o 3aJlaHHBIM
M3MEPCHHUSIM, TTOJIH30BaThCS CIMHUIIAMH U3MEPCHUS 00beMa
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3.11

Pemares HeCnOXKHEBIE 3ala4y Ha N3MCPCHUEC TCOMETPUYCCKHUX BEJINYUH
B ITIPAKTUYICCKUX CUTYyaAlIUAX

HpOBepﬂeMLIe AJIEMEHTDBI COACPKAHUSA

Kon [IpoBepsieMblii 2IIEMEHT COACPIKAHUS
1 HartypanbHble uncina v HyJb
11 Hatypanbnoe uucno. Psa Hatypaneubeix yucen. Yucno 0. M3o00paxenue
' HaTypaJbHBIX YMCENl TOYKAMH Ha KOOPJIMHATHOU (YUCIIOBOI) MIPsIMOI
12 [lo3unmonnass cucrema cumciieHus. Pumckas Hymepauusa. [ecsatuunas
' CUCTEMAa CUUCIICHHS
13 CpaBHeHUE HATypaJIbHBIX YUCEN, CPABHEHUE HATYPAIbHBIX YUCEN C HYJIEM.
' OxkpyriieHuEe HaTypaJIbHBIX YUCET
CnoxeHue, BBIYMTAHHE, YMHOXXEHHE U JEJICHUE HATypaJbHbIX YHCE.
14 CBOICTBO HYJIS IPU CIOKEHUH, CBOUCTBA HYJISI U €AUHULIBI IPU YMHOKCHUU.
' [lepemecTUTENPHOE W COYETATEIBLHOE CBOMCTBA (3aKOHBI) CIIOXKEHUS U
YMHOXEHUSI, pacTpeIeTUTEeIbHOE CBOUCTBO (3aKOH) YMHOXKEHUS
15 Hcnons3zoBanue OyKB nsi 00O3HAYEHUS] HEU3BECTHOIO KOMIIOHEHTA
' U 3alUCHU CBOMCTB apu(PMETHUECKUX JEeHCTBUN
16 Jenutenun W KpaTHbIE 4YHUCIa, pa3loKeHUE Ha MHOxuTenu. I[Ipocteie
' U cocTaBHbIe uyncina. [Ipusnaku nenumoctr Ha 2, 5, 10, 3, 9. Jlenenue ¢ octatkoM
17 CreneHb C HaTypajJbHBIM TOKa3aTeJIeM. 3aluCh YKCIIa B BUJIE CyMMBI
' Pa3psSIAHBIX ClaraeMbIX
HucnoBoe BbIpakeHUE. BplYMCIIEHHE 3HAYEHUM YHCIIOBBIX BBIPAXKEHUM,
18 MOPSIOK BBINOJHEHUS JeUCTBUM. VCnonb30BaHME MNpPH  BBIYMCICHUSAX
' MEPEMECTUTENBHOTO M COYETATEIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U
YMHOXEHUSI, paCIpPeICIUTEIbHOIO CBOMCTBA YMHOKEHUS
2 Hpobu
[IpencraBienrie o JpoOM Kak CrmocoOe 3amucu  YacTH  BEJIUYUHBI.
OObikHOBEHHBIE 1poOu. [IpaBuiibHBIE U HENpaBUJIbHBIE ApooH. CMenaHHas
2.1 IpoOb, TIPEACTaBICHHUE CMEIIAHHOW NpoOM B BUJIE HENMPaBWIBHOW ApoOHU
U BBIJICJICHUE 1I€JION YacCTH YHUCja U3 HeNpaBUIbLHOU apodu. M3obpaxkeHue
npoOeit TOukaMu Ha YUCIIOBOM MpsIMOi
99 OcHoBHoe cBoricTBO npobu. Cokparenue apoOeit. [IpuBenenue apoou
' K HOBOMY 3HaMeHaremnto. CpaBHeHHE npobeii
23 CnoxeHue ¥ BelYuTaHue Apooei. Y MHOXKEHUE U IeJICHHE Apo0eii, B3aMMHO-
' obOpatHbie qpobdu. HaxoxkaeHne 9acTy 1eI0ro U IeI0ro Mo €ro 4acTu
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Hecsatuunas 3anuch npobeit. IlpeacraBnenue aecsaTuuHOM npoOu B BHUIE

2.4 0ObIKHOBEeHHOU. M300pakeHune JeCATUYHBIX Jpo0el TOUYKaMHU Ha YUCIOBOU
npsiMoil. CpaBHEHUE NECITUYHBIX IpoOei
95 Apubdmerndecknue JEUCTBUS C JECATUYHBIMU JIpoOsiMu. OKpyriieHHe
' JECATUYHBIX ApoOeit
3 Peuienne TeKCTOBBIX 3a1a4
3.1 Pemmenne TekCTOBBIX 3a/1a4 apu(hMETHISCKIM CITOCOOOM
39 Pemienne norudeckux 3aaad. Pemenue 3agad nepedbopoM BCeX BOZMOKHBIX
' BapuaHTOB. Vcnonb30BaHue Npu pelIeHUH 3a7a4 TaOJIHIl U CXEM
Pemienne 3amad, coaepKallUuX 3aBUCHUMOCTH, CBS3BIBAIOIINE BEIUYUHBIL:
33 CKOpPOCTb, BPEMS, PACCTOSIHUE, LEHY, KOJWYECTBO, CTOMMOCTh. EIMHUIIBI
' U3MEPEHHUsI: MacChl, 00BbEMa, IICHBI, PACCTOSIHUSI, BpeMEHH, CKOpOocTU. CBs3b
MEXKy €AMHULIAMHU U3MEPEHUS KAXKI0M BEJIMYHUHBI
34 Perienrie 0CHOBHBIX 3a71a4 Ha JpoOH
3.5 [IpencraBiieHre JaHHBIX B BU/JIE Ta0OJIUII, CTOJIOYATHIX JUATPaMM
4 Harnsignas reometpust
Harnsinuele npenctaBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsMad,
4.1 OTPE30K, JIyY, YroJl, JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. YTOI.
[IpssMO#, OCTpPBIM, TYIIOM U PA3BEPHYTHIN YIJIbI
JlmHa oTpe3ka, METPUUYECKHUE €AUHULIBI JUTUHBI. J[JTMHA JIOMaHOW, IEPUMETP
4.2 MHOIOYroJlbHUKa. l3MepeHne u NOCTpOEHHE YIJIOB € IMOMOIIBIO
TpaHCIOpTHUpa
43 Harnsiaueie npeacraBienus o purypax Ha MIOCKOCTH: MHOTOYTOJBHUK,
' MPSIMOYTOJIbHUK, KBAJIpaT, TPEYTOJIbHUK; O PABEHCTBE (QUTYD
N3o0paxxenue ¢uryp, B TOM 4yucie Ha kieTdatoi Oymare. IlocTtpoeHue
44 KOH(pUrypauuii u3 yacTedl NOpsIMOW, OKPYXKHOCTH Ha HEJIMHOBAHHOU
' u kjetyato Oymare. MHcmonb3oBaHHWE CBOMCTB CTOPOH U YIJIOB
NPSIMOYTOJIbHUKA, KBaJpaTa
[lnomaar MNpPSAMOYroJIbHUKA W MHOTOYTOJIBHMKOB, COCTAaBJIEHHBIX W3
4.5 NPsIMOYTOJIBHUKOB, B TOM 4ucie (Uryp, u300pax€HHBIX Ha KJIETYATOU
oymare. EnquHuIibpl u3mMepeHus mionaan
Harnsigueie MIPEeICTAaBIICHUS 0 MIPOCTPAHCTBEHHBIX burypax:
MPSIMOYTOJIGHBIN TIapajijieNienunen, Ky0, MHOrorpaHHUKH. M300paxeHue
4.6 MPOCTEUITUX MHOTOTPAaHHUKOB. Pa3BepTku Ky0a W mapasuienenuresna.

Coznanue mMojieneil MHOTOTPaHHUKOB (M3 OyMaru, MpOBOJIOKH, TJIACTUIMHA
U JPYTUX MaTepUasoB)
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47 OO6beM NpsIMOYTOJBLHOTO Mapaienenuneaa, kyoa. Enuauibr u3mepenus
' o0beMa
6 KJIACC
IIpoBepsiemble TpeOGOBaHUS K Pe3yJbTATAM OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NpOrpaMmbI
Kon [IpoBepsiemMbie MpeIMETHBIE PE3yJIbTAThl OCBOCHHSI OCHOBHOM
IPOBEPSIEMOTO o0pa3oBaTeabHOI MPOrpaMMbl OCHOBHOT'O 0011IET0 00pa30BaHMUS
pe3ynbTara
1 Yucna v BBIYUACIICHUS
3HaTh U NOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3TUYHBIMU BUIAMH YUCEI
1.1 U CIoco0aMu MX 3alUCH, IEPEXOAUTH (€CIU 3TO BO3MOKHO) OT OJIHOM
(opMBI 3aMKcH Yucia K Apyrou
19 CpaBHUMBaTh U YNOPSJAOYMBATH ILIEJbIE YKCIA, OOBIKHOBEHHBIC
' U JICCATUYHbBIC APOOH, CPABHUBATH YHCIIA OJTHOTO U PA3HBIX 3HAKOB
Beimonuatre, codetas  yCTHbIE M TNHUCbMEHHBIE  MPHUEMBI,
13 apupMeTHYecKue ACUCTBUS C HATYpPAJIbHBIMU M IEJIbIMH YHCIaMH,
' OOBIKHOBEHHBIMU U JIECITUYHBIMU JAPOOSIMU, TOJOXKUTECIbHBIMU U
OTpHUIIATEILHBIMU YUCIaMU
BbruucisaTh 3HaU€HMS YUCIOBBIX BEIPAKEHUM, BBITIOIHATH MPUKUAKY U
14 OIIEHKY pe3yJbTaTa BBIUUCICHHUM, BBIMOJHATE MPEOOpPa30BaAHUS
' YUCJIOBBIX BBIPOKEHUW HAa OCHOBE CBOWCTB apu(PMETHUECKUX
JNEUCTBUN
15 OkpyriaTh 1Ledble 4YHClIa U JCCITHUYHbIE JpoOU, HAXOAUTh
' NpUOIKEHUS YHCeT
CoOTHOCUTB TOUKY HAa KOOPJMHATHOW IPSIMOM C COOTBETCTBYIOIINM €1
1.6 YUCJIOM M M300pa)kaTh 4YMCJIa TOYKAMHU Ha KOOPAMHATHOW MPSMOMH,
HaxXOJUTh MOAYJIb YUCTA
17 CooTHOCHTH TOYKY B NPSIMOYIOJIbHOM CHUCTEME  KOOPAHUHAT
' C KOOpJMHATAMH 3TOH TOYKH
18 OkpyriaTh 1eJble 4YWClIa U JCCATHYHBbIC JpOOHM, HAXOJIUTh
' MPUOJIMIKEHUS YUCE
2 YucnoBble 1 OyKBEHHBIE BRIPAXKEHUS
[Torumate U ynoTpeOasiTh TEPMHUHBI, CBI3aHHBIC C 3alUCHI0 CTCTICHH
2.1 Yyucjaa, HAXOAUTh KBaApaT W KyO 4YHCIA, BBIYUCISTH 3HAYCHUS
YUCJIOBBIX BBIPAKEHUM, COAEPKAIINX CTETIEHU
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ITonp3oBaThCs IMPpHU3HAKAMH ACIIMMOCTH, PACKIIAAbIBATb HATYPAJIbHbBIC

2.2
YKCJia Ha IPOCThIE MHOXKHUTEIN
2.3 [Tonb30BaThcsa MacITaboOM, COCTABISATH IPOMOPIIUU U OTHOIICHUS
Ucnons3oBath OyKBBI I OOO3HAUEHUs] YHCEN TMIPU  3aMKCH
2.4 MaTEMaTUYECKUX BBIPAKEHUM, COCTABJISATh OYKBEHHBIC BBIPAKEHUS U
(dbopMyIIBl, HAXOIUTh 3HAYEHUST OYKBEHHBIX BBIPAXKEHUHN
2.5 HaxoauTh HeU3BECTHBI KOMIIOHEHT PaBEHCTBA
3 Pelienre TeKCTOBBIX 3a/1a4
3.1 Pemiath MHOrOI1aroBBIE TEKCTOBBIE 33]a4K apU(METUUECKIM CIIOCOOOM
Pemates 3amauun, cBsi3aHHBIE C OTHOIICHUEM, MPOTIOPIIHMOHATHHOCTHIO
3.2 BEJIMYMH, MPOILIEHTAMH, pPEIIaThb TPU OCHOBHBIC 3aJladyd Ha JpoOHU
Y TIPOLICHTHI
Pemate 3amaum, copepikale 3aBUCUMOCTH,  CBSI3BIBAIOIIME
BEJIMYUHBI: CKOPOCTh, BpPEMs, pPACCTOSHHE, IICHY, KOJWYECTBO,
3.3 CTOMMOCTb, TIPOU3BOIUTENHLHOCTh, BpeMs, 00beM padOThl, UCTIOIb3YS
apu(pMeTHYecKue JCHCTBUSA, OILICHKY, TMPUKUIKY; I[OJIH30BATHCS
eAMHUIIAMHU U3MEPEHHUS COOTBETCTBYIOIINX BEINUNH
3.4 CocTaBnsaTh OyKBEHHBIC BBRIPAKEHUS TI0 YCIOBHIO 3a1a91
W3Bnekate uH(OpMaIMIo, TMpeEACTaBICHHYI0 B Ta0iuiax, Ha
35 JIMHEWHOU, CTOJI0YATON W KpyroBOi auarpaMmax,
' WHTEPIPETUPOBATH NPEICTABIICHHBIC TaHHBIE, UCIIOJIb30BaTh JTAHHBIC
MIPU PEIICHUN 3a]1a4
36 [IpencraBnsath HWHPOPMAIUIO C TIOMOIIBIO TAOJHUI, JIMHEWHOM
' ¥ CTOJI0YATON AMarpamMm
4 Harnsanas reometpust
[IpuBoauTh TpUMEPHl OOBEKTOB OKPYKAIOMIETO MHUPA, HMEIONTUX
4.1 (opMy H3yYEHHBIX T€OMETPUUYECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX
¢buryp, npuMepsl paBHBIX 1 CHMMETPUYHBIX (PUTYD
N300pakaTh ¢ TOMOIIBIO HHUPKYJS, JUHEWKH, TPAHCIOPTHpA Ha
4.2 HEJIMHOBAaHHOM W  KJIeT4aTo Oymare W3y4YeHHBIE IUIOCKHE
reoMeTpudeckue GUrypsl U KOHGUTYypauu, CAMMETPUIHBIC (DUTYPBI
[Tonp30BaThCS TEOMETPUYCCKUMHU TOHSATHUSIMH: PABEHCTBO (QUTYP,
4.3 CUMMETPHS;  HCIOIB30BaTh  TEPMUHOJIOTHIO,  CBSI3aHHYIO  C

CUMMETPHUEN: OCh CHMMETPHH, LIECHTP CHMMETPUU
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HaxonuTh BEIMYHHBI YTJIOB U3MEPEHUEM C ITOMOILBIO TPAHCIIOPTHUPA,
CTPOHUTH YIJIbl 3aJJAHHOW BEJHMYMHBI, IMOJIB30BATHCA IPU PELICHUU
3a71a4 TPAJLyCHOM MEpPOM YTJIOB, pACIIO3HABATH HA YEPTEKAX OCTPBIM,
MIPSIMOU, PA3BEPHYTHIA U TYIIOM YTJIbI

4.4

Bpraucnare  1nuHY  JIOMAaHOW, — NEPUMETP  MHOIOYTIOJIBHHUKA,
4.5 [IOJIb30BATbCA E€AUHULIAMM W3MEPEHMS UIMHBI, BBIPAKATH OJHU
€MHULIBI U3MEPEHUS JUIMHBI Yepe3 APyrue

HaXOI[I/ITB, HUCIIOJIB3YS YCPTCIKHBIC HHCTPYMCHTBI, PACCTOAHUA: MCIKIAY

4.6 . .
ABYM:A TOUKaMHU, OT TOYKH JO IIPAMOU, JUIMHY ITYTH Ha KBAAPATHON CCTKE

Boruucnate miomaas GUryp, COCTaBICHHBIX W3 MPSIMOYTOJBHUKOB,
UCIIOJIb30BaTh pa3OMeHre Ha MPSIMOYTOJbHUKH, Ha paBHbIE (UTYPHI,
4.7 NOCTpaBaHUE 1O MPSMOYIOJIbHHKA, TOJIb30BAThCSI OCHOBHBIMU
CAVMHUIIAMU HW3MEPEHMs] TUIOMIAAM, BBIpAXaTh OJHU CAUHUIIBI
M3MEpEHUS IUTONIAAN Yepe3 APyrue

Pacnio3HaBaTh Ha MOJENSAX M M300paKEHUAX NUPAMUAY, KOHYC,
4.8 HUJIUHAP, UCIOJIb30BaTh TEPMUHOJOTHIO: BEpIIMHA, peOpo, rpaHb,
OCHOBaHHUE, pa3BepTKa

4.9 N300pakats Ha KJleT4aTol Oymare npsiMOyTOJIbHBIN Mapaiiesienume]]

4.10 Boruncnare  0o0beM  IPSMOYTOJNIBHOTO — Mapajuiesenunena, Kyoa,
' M0JIb30BATHCS OCHOBHBIMU €TMHUIIAMU U3MEPEHUS 00BeMa

411 PemaTth HecJIOXHBIE 3aladydl Ha HAXOXKICHHE TI'C€OMETPUUYCCKHUX

BCJIMYMH B ITPAKTUYCCKUX CUTyallUAX

IIpoBepsieMble 3JIEMEHTBI COEPKAHUS

Kon [IpoBepsieMblii 37IEMEHT COAEPKAHUS

1 HatypanbHble uncia

Apudmernueckue NEHCTBHUS ¢ MHOTO3HAYHBIMU HATypajJbHBIMH UYHCIAMHU.
UucnoBble BBIpAXEHUS, TMOPSAOK JEHCTBUM, WCIOJb30BaHUE CKOOOK.
Hcnonb30BaHKe NPU BBIYUCICHUSIX NIEPEMECTUTEIIBHOTO U COYETATEIHHOTO
CBOWCTB CJIOKEHUSI 1 YMHOKECHUSI, PACTIPEACIIUTENIBHOIO CBOMCTBA YMHOKEHHUS

11

1.2 OxpyriieHrne HaTypaJIbHbBIX YHCEN

Jlenutenu v KpaTHBIE YKCIIa, HAMOOIBIIHN 00NN AeTUTETh U HAUMEHBITIEe

1.3
oOmiee kpaTHoe. JleTuMOCTbh CyMMBI U TIPOU3BEICHUS

1.4 Jlenenue ¢ octaTkom
2 Hpobu
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OObIKHOBEHHAsI IpOOb, OCHOBHOE CBOMCTBO JpoOM, COKpallleHHue ApoOei.

2.1 .
CpaBHeHHE U yHOpSA0OYUBaHHUE TPpOOeit
99 Pemenue 3a1a4 Ha HAXOXKJEHUE YACTU OT LIEJIOTO U LIEJIOTO MO €ro YacTH.
' JpoOHOE YHCII0 KaK pe3yibTaT NeICHUS
23 [IpencraBienue naecATUYHOW JIpoOM B BHJE OOBIKHOBEHHOM JpoOu
' ¥ BO3MO>KHOCTD IMPEICTAaBICHUS OOBIKHOBEHHOM IpOOH B BUIE JECITHUHOM
Jlecstuunbie npoOM U MeTpuyeckas cuctema mep. Apudmerndyeckue
24 | IEHCTBHSI W YHCIIOBBIC BBIPAKECHUS C OOBIKHOBEHHBIMU M JIECITHYHBIMU
JTpOOSMHU
95 OtHouieHnue. JleneHne B TaHHOM OTHOIIEHHH. Macmral, nponopuus.
' [IpuMeHeHne nponopumii Npy PELICHUH 3a1a4
[TonsiTue mpoueHTta. BerurciieHne MpoueHTa OT BEIUYUHBI U BEJIUYHUHBI 110
2.6 ee MPOLEHTY. BhlpakeHHe MPOIEHTOB IECATUYHBIMHU ApoOsmu. Pemenue
3aJla4y Ha NPOLEHTHL. BoIpakeHre OTHOIICHHS BEJIMYMH B MPOLIEHTaX
3 [TonoXuTenbHbIE U OTPULATENBHBIE YUCIIA
[lonoxwurenbHble U OTpULIATENBHBIE yncaa. Llenpie uncna. Moayne 4uncia,
3.1 reoMeTpudecKas MHTepIpeTanus Moayis uyucia. M3o0paxkeHue uucen Ha
KOOPJMHATHOM NpsiMOl. YncoBele MPOMEXYTKH. CpaBHEHUE YHCEIT
3.2 Apudpmernueckre JEHUCTBUS C TIOJOKUTEIBHBIMU M OTpULATEIbHBIMU
' YHCIIaMU
[IpsiMmoyroJibHast cucTeMa KOOPIMHAT Ha MI0CKOCTH. KOOp/IMHATHI TOUKK Ha
3.3 | mmockoctH, abcmumcca W opauHata. lloctpoeHune Todek W GUTYp Ha
KOOPJAMHATHOU MJIOCKOCTH
4 BykBeHHbIE BBIpaKEHUS
[Ipumenenue OykB 11 3alMUCH  MAaTEeMaTHYECKUX BBIPAKECHHN U
41 npemayioxkennii.  CBoiicTBa  apu(MeTHYECKUX JeWCTBHA. BykBeHHbIE
' BBIPAKEHUS U YHCIIOBBIC TOJICTAHOBKHU. byKBEHHBIE paBEHCTBA, HAX0XKICHUE
HEU3BECTHOI'O KOMIIOHEHTA
4 ®opMyiibl, OpMyIIbI IEPUMETPA U TUIOLIAAN MPSAMOYTOIbHUKA, KBaApaTa,
' o0beMa napajuiesienurena u Kyoa
5 Penrenue TekCcTOBBIX 3a1a4
5.1 Pemenue TekCTOBBIX 3a/1a4 apu(METUUECKUM CITIOCOOOM
59 Pemenue nornueckux 3anay. Pemenne 3aiayu nepedbopomM BCEX BOZMOKHBIX

BAPUAHTOB
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Pemenue 3a1a4, COJACpPKAIIUX 3aBUCUMOCTH, CBA3BIBAIOIINX BCIMYWHBI:
CKOpPOCTBD, BpCwMms, PacCCTOSAHHUC, OcHa, KOJIN4YCCTBO, CTOUMOCTD,

5.3 | mpoU3BOIUTENBHOCTh, BpeMs, 00beM padOThl. EqUHUIIBI N3MEPEHUSI: MACCHI,
CTOMMOCTH, PACCTOSIHUSI, BPEMEHH, CKOPOCTH. CBS3b MEXAYy €IUHULAMU
U3MEPEHUS KaXK/101 BETMYMHbI

5.4 Pemenune 3amay, CBSI3aHHBIX C OTHOLUIEHUEM, MPONOPLHUOHATBHOCTHIO

' BEJIMYMH, IPOIIEHTAMH; PEILICHNE OCHOBHBIX 3aJa4 Ha IpOOU U MPOLIEHTHI
55 OueHka U NpUKUIKA, OKpyTieHue pesyibrata. CocraBieHne OyKBEHHBIX
' BBIPQXEHUI 110 YCIOBHIO 33/1a4U.

56 [IpencraBneHre AaHHBIX C MOMOIIbIO TaOnuI U auarpamm. CrosnOyaTsie
' auarpammbl. YTeHHe KpyTroBbIX Juarpamm
6 HarnsigHas reometpust

6.1 Touka, mnpsmas, OTPe30K, Jy4, YIroJ, JOMaHas, MHOIOYTOJIbHUK,
YEeTBIPEXYTOJIBHUK, TPEYTOJIBHUK, OKPYKHOCTb, KPYT

6.2 B3auMHoOe pacrnosiokeHue ABYX NpPSMBIX Ha IJIOCKOCTH, MapasuIeiIbHbIE

' IpsIMbIE, IEPIIEHANKYJISIPHBIE TIPSIMbIE
6.3 W3mepeHne paccTOSHUN: MEXAY IBYMS TOUKAaMHU, OT TOYKH 1O MPSIMOM,
' JUTMHA MapuIpyTa Ha KBaJpaTHOM CeTKe
6.4 | 3mepeHue u MOCTPOCHHE YTIIOB C TOMOIIBIO TPAaHCIOPTHPA
6.5 Buzbl TpeyroapHUKOB: OCTPOYTOJIbHBIN, IPAMOYTOJIBHBIN, TYIIOYTOJIbHBIN,
' paBHOOEIPCHHBI, pABHOCTOPOHHUIN
6.6 YeroeipexyronbHuk. [IpsMOyrosibHUK, KBaApaT: UCIOJIb30BAHUE CBOWCTB
' CTOPOH, YIJIOB, IHArOHaJICH
N300paxkeHne reoMeTpuyecKkux (uryp Ha HEIMHOBaHHOW Oymare

6.7 C HCIOJIb30BAaHUEM LHPKYJS, JHUHEHKH, YrOJbHUKA, TPAHCIOPTHUPA.
[TocTpoenus Ha kieTyaTon Oymare

6.8 [leprmeTp MHOTOYTOJIBHUKA
[lonsitTue  miomanu  GUrypel, E€AUHUIBI  U3MEPEHUS  IUIOLIAIM.

6.9 | IIpubGnmxeHHoe n3MepeHue miomaan Guryp, B TOM YUCJIE Ha KBaIpaTHOU
CEeTKe

6.10 | IlpubnmkeHHOE N3MEPEHUE UTMHBI OKPY>KHOCTH, IJIOIIAIU Kpyra

6.11 CummeTpusi:  UeHTpanbHas, oceBas W 3epkaibHad. [loctpoenue

CUMMETPHUYHBIX PUTYD
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Harnsinabie npeJICTaBICHUS 0 MPOCTPAHCTBEHHBIX burypax:
napajienenunen, Kyo, mpusmMa, nupaMuja, KOHyC, HAIUHAP, map u cdepa.
6.12 N3o00paxkenre  mpocTpaHCTBeHHbIX  (uryp.  IIpumepsl  pa3BepTok
' MHOTOTPAaHHMKOB,  IWIMHApa W  koHyca. Co3manue  Mojeneit
MPOCTPAHCTBEHHBIX (puryp (U3 Oymaru, IpOBOJIOKH, IJIACTUINHA U JPYTUX
MaTepHuasoB)
6.13 [Tonsarue oObeMa, eMUHULIBI U3MEpeHUst o0beMa. OO0beM NPSIMOYTOJILHOTO
' napajuienenumnena, kyoa
7 KJIIACC
IIpoBepsiemble TpeOOBaHMSI K pe3yJIbTATAM OCBOEHHS OCHOBHOI 00pa3oBaTe/IbHOI
NpOrpaMMbIl
Kon [IpoBepsiembie IpeAMETHBIE PE3YIbTaThl OCBOCHUSI OCHOBHOM
TIPOBEPSIEMOTO o0Opa3oBaTenbHOI MPOrpaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHMUS
pe3ynbTara
1 Hucna v BBIYUCIEHUS
11 BeimonmHATe,  couyeTas  yCTHBIE W THCBMEHHBIE  TIPHUEMBI,
' apupMeTHIECKHE JEHCTBUS C PAITMOHAIBHBIMA YHCIIAMH
HaxomuTh  3HAa4YeHUS  YUCIOBBIX  BBIPAXCHWH,  TNPUMCHSTH
1.2 pa3HO00Opa3HbIe CIIOCOOBI U IPUEMBI BBIYMCIICHUS 3HAUEHUN TPOOHBIX
BBIPOKECHHM, COACPIKAITUX OOBIKHOBEHHBIC U JECATUIHBIC TPOOH
IlepexoguTe OT oOAHOM (OpMBI 3allMCH 4YHCENl K Apyrou
13 (mpeoOpa3oBbIBaTh  ACCATUYHYIO  JpoOb B  OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECSITHYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO IPOOB)
1.4 CpaBHUBATH U YIIOPSIOYUBATH PAIIMOHATBHBIC YHCTIA
1.5 OxpyrisaTh yncia
BBITTONMHATE MIPUKUIKY W OICHKY PE3yJIbTaTa BBIYUCICHUMN, OICHKY
1.6 3HAYECHUM YMUCJIOBBIX BBIPAXKEHHUMU. BBINOIHATE AEUCTBUA  CO
CTENICHSIMH C HATypaJbHBIMH IMOKa3aTEIIMHU
17 [IpuMeHATh TMPU3HAKK JICTUMOCTH, PAa3JIOKCHHE HAa MHOXKHUTEIN
' HaTypaJbHbIX YUCE
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Pemars IMPAKTUKO-OPUCHTHPOBAHHLIC 3aJa4u, CBA3aHHBIC C
OTHOIICHHUEM BCJINYHH, MMPpONOPHUOHAJIBHOCTBIO BCINYHH,

1.8 OPOLEHTAMH, HMHTEPIIPETUPOBATh PE3YJBTATHl  PEUICHUS  3a1ad
C y4E€TOM OI'PaHUYEHUH, CBS3aHHBIX CO CBOMCTBAMM PACCMATPUBAEMBIX
O00BEKTOB
2 Anrebpandeckue BbIpaKEHUS
21 Hcnonp3oBath anreOpanyeckyrd TEPMUHOJOTHUIO W CHUMBOJMKY,
' IPUMEHSATH €€ B IPOIIECCE OCBOCHUS yUeOHOT0 MaTepHaa
59 Haxomute 3HaueHHs OYKBEHHBIX BBIPQKEHHM TNpU  3aJaHHbIX
' 3HAYCHUSAX NIEPEMEHHBIX
53 Boemonnsate npeoOpa3oBaHusl 1LEJOTO  BBIPAXKEHHST B MHOTOYIEH
' MPUBEJECHUEM MTOJOOHBIX ClIaraeMblX, PACKPhITHEM CKOOOK
BBITIONHATE YMHOXKEHUE OJHOWIEHA HAa MHOIOYIEH M MHOIOYIEHa
2.4 Ha MHOTOWIEH, MPUMEHATh (OPMYJIbI KBagpaTa CyMMbI M KBajpaTa
pasHoCTH
OcCy1ecTBIATh pa3I0KEHNE MHOTOYJIEHOB HA MHOYKUTEIH C IIOMOIIBIO
2.5 BBIHECEHUS 3a CKOOKH OOIIEro MHOKUTENS, TPYNIUPOBKH CJIaraeMbIX,
npuMeHeHus: (POPMYJI COKPAILIEHHOT'O YMHOKEHHUS
26 [IpumeHnsATh npeoOpa3z0BaHusl MHOTOWICHOB JJI PEIICHUS Pa3TUYHbIX
' 3a/1ay U3 MaT€MaTUKHU, CMEKHBIX MPEIMETOB, U3 PEAIbHON TPAKTUKH
57 Hcnonb30BaTh CBOKWCTBA CTEIEHEN C HATYPAJIbHBIMU MOKA3aTEIAMU
' U1 IpeoOpa30BaHs BbIPaXKEHUIM
3 VYpaBHEHHSI 1 HEPABEHCTBA
Pewrare nuHElHBIE ypaBHEHHS C OJHOM NEPEMEHHOW, NPUMEHSA
3.1 MpaBuja rnepexoja OT UCXOAHOTO YPaBHEHUS! K PABHOCUIIBHOMY €MY.
[IpoBepsITH, SBISIETCS JIM YUCIO KOPHEM YPABHEHHSI
3.9 [IpumensTs rpaduueckue METOAbl NpPU PEHICHUH JIMHEHHBIX
' ypaBHEHHI M UX CHCTEM
33 [TopOupaTh npuMepsbl ap YUce, IBIASIOIIUXCS PEIICHUEM JMHEHHOTO
' ypaBHEHUS C ABYMsI IEPEMEHHBIMU
CTpouTh B KOOPJUHATHOM MIOCKOCTH TpaUK JUHEHHOTO YpaBHEHUS
3.4 C IBYMs [IEPEMEHHBIMU; MOJIb3YsICh rpaMKOM, TPUBOAUTH IPUMEPHI
pELIeHNs] YPaBHEHHUS
35 Pemrars cucremsl IByX JIMHEWHBIX YPABHEHHUH C IBYMsI IEPEMEHHBIMU,

B TOM 4HCIIe Tpauaecku
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CocTaBisATh U pelliaTh JUHEWHOE YPABHEHUE WM CUCTEMY JIMHEHWHBIX

3.6 YPaBHEHUH MO YCIOBUIO 3a/1a4l, HHTEPIIPETUPOBATH B COOTBETCTBHUHU C
KOHTEKCTOM 3a]1a4M [TOJIyYE€HHBII pe3ysbTaT
4 Koopaunate! u rpadguku. @yHkuuu
N300paxaTh Ha KOOPAMHATHON MpPSMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aJJaHHBIM KOOpJMHATaM, JIy4d, OTPE3KH, WHTEPBAJIbl, 3aIUCHIBATH
YHCIIOBBIE TPOMEKYTKH Ha alNreOpandeckoM s3bIKe
49 OTmedarp B KOOPAMHATHOW IIOCKOCTM TOYKH 10 3aJJaHHBIM
' KOODIHHATAM
43 CrtpouTts rpaduku TuHeHHbIX QyHKUINNA. CTpOouTh rpaduk GyHKIUU
y =[x
OnuceiBaTh ¢ MOMOUIBI0 (DYHKIIMII M3BECTHBIE 3aBUCUMOCTH MEXKITY
4.4 BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHUE, IEHY, KOJIUYECTBO,
CTOUMOCTb, ITPOU3BOJUTEIBHOCTD, BpEMS, 00beM pabOThI
4.5 HaxoauTs 3HaueHue GyHKIUM 110 3HAYCHHIO €€ apryMeHTa
[lonumate rpadpuyeckuid crmnoco® NPEACTaBICHUS M aHAIW3a
4.6 uH(pOpMalLlMy, M3BIEKAaTh U HMHTEPIPETUPOBATH HH(OOPMALUIO W3
rpauKOB peaIbHBIX MPOLECCOB U 3aBUCUMOCTEN
5 BeposiTHOCTH U cTaTHCTHKA
Yurate HHPOpMAIHIO, MPEACTABIECHHYIO B Ta0JINLIaX, HA TUarpaMMax,
5.1 MpEACTABNISATh JAHHbIE B BHUAE TaONHI, CTPOUTH JUArPAMMBbI
(cTronbukoBbIe (CTONIOUATHIC) U KPYTOBBIE) 0 MACCHBaM 3HAYCHU I
59 OnuceiBaTh U HMHTEPIPETHPOBATH PpEATbHBIE YHCIOBBIC JIaHHBIE,
' MpPE/ICTABICHHbIE B TA0JINIIAX, HA IUarpaMmax, rpapukax
Hcnons3oBath  JUisi  ONHMCAHMUS  JI@HHBIX  CTAaTHCTHYECKHE
5.3 XapaKTEPUCTHUKU: CpelHee apuPMETHIECKOe, MeIMaHa, HanOoJIbIlee U
HavMeEHbIIee 3HAUCHHUS, pa3Max
NmeTs npencraBieHue o CiiydaiHOM N3MEHUYNBOCTH HA ITPUMEPAXx LIEH,
5.4 (U3MYECKUX BEJIIMYMH, AHTPONOMETPUYECKUX JAHHBIX, HMETh
IIPEACTABICHUE O CTATUCTUYECKON YCTOUUYNBOCTH
6 ['eometpust
Pacrio3naBaTh M3y4E€HHbIE T€OMETpUUYECKUE (DUTYPBI, ONPEENSATh UX
B3aMMHOE paCIOJIOKEHUE, H300paxaTb TeOMETpPUUECKHE QUTypHI,
6.1 BBIIIOJIHATh YEPTEKHU IO YCIOBHIO 3ajaud. M3MepsTh JTMHEHHBIE U

YTJIOBBIC BEJIMYHNHEI. Pemiate 3aJla4M Ha BIYUCIICHUC JJIMH OTPE3KOB U
BCJIMYHWH YTJIOB
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Jlenate TpyOyI0 OIIEHKY JTUHEHHBIX M YTJIOBBIX BETMYHUH IPEIMETOB B
6.2 peanbHOM KU3HHM, pa3MEpPOB NPUPOJHBIX 00BEKTOB. PaznuuaTh
pa3Mepbl AITUX OOBEKTOB IO TIOPSIAKY BETUUHUHEI

6.3 CTpouTh 4epTeKU K TEOMETPUYECKHUM 3a/1a4am

[Tonp30BaThCA MpU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, UCOJb30BATh
6.4 PU3HAKH U CBOWCTBA paBHOOEIPEHHBIX TPEYTOJIBHUKOB MPU PEIICHUN
3aja4

HpOBOI[I/ITB JJOTUYCCKHUEC pPacCCyKICHMA C HUCITIOJIb30BAHUECM
ICOMCTPHUUCCKUX TCOPCM

6.5

[Tonb3oBaTbcs pU3HaKaMu paBeHCTBa IPSIMOYTOJIbHBIX
6.6 TPEYTOJIbHUKOB, CBOMCTBOM MEIHAHbI, MPOBEACHHON K THUIIOTEHY3€E
IIPSAMOYTOJIBHOT'O TPEYTOJIBHUKA, B PEIICHUH FEOMETPUUYECKUX 3a1ad

OnpenensiTe napamieNbHOCTh MPSAMBIX C IMOMOIIBIO YIJIOB, KOTOPBIE
oOpasyeT ¢ HUMHU cekymas. OnpeaensaTh NapauieIbHOCTh MPSIMBIX C
MOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOW MPSIMOM O TOYEK
OPYTrOU MpsIMOU

6.7

6.8 Pemats 3amaun Ha KjeT9aToi Oymare

[IpoBOUTh BBIYUCICHUS W HAXOJIUTh YHCIOBbIE U OYKBEHHBIC
3HAQUEHHS YTJIOB B TEOMETPUUYECKUX 3aJadyax C HCIOJIb30BAHUEM
6.9 CYMMBI YIJIOB TPEYTOJbHUKOB U MHOI'OYT'OJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX TPU TEPECEUCHUM [IBYX MMapaUICIbHBIX MPSIMBIX
cekyliel. PemaTe npakTudeckue 3a/1aud Ha HaXO0XKIECHUE YTII0B

Brnagete TOHATHEM TEOMETPUYECKOTO MeCTa TOYEK. YMETh
6.10 onpenensaTh OUCCEKTPUCY yria U CEePeAUHHBIA MEPHEHAUKYISIpP K
OTPE3Ky KaK Fr€OMETPUUYECKHE MECTA TOUCK

dopMynHpOBaTh OMPEACICHHUS] OKPY)KHOCTH M Kpyra, XOpPJHbl
6.11 U JuamMeTpa OKPYKHOCTH, IOJb30BaThbCAd HMX CBOWCTBAMHU. YMETh
MIPUMEHSTH 3TH CBOMCTBA NIPH PEIICHUH 33724

Brnanets moHATHEM ONMMCAHHOW OKOJIO TPEYTrOJbHUKA OKPY>KHOCTH,
yMETh HaxoauTh ee¢ meHTp. I[lomp3oBaThes (akTamMm O TOM, HYTO
6.12 OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA TIEPECEKAIOTCS B OJTHOM TOYKE, U O
TOM, YTO CEpPEAWHHBIC TEPICHANKYJISAPHI K CTOPOHAM TPEYTOJIbHHKA
MEPECEKAIOTCS B OJHOU TOUKE

BrnageTts TOHATHEM KacaTeIbHOWM K OKPYXHOCTH, ITOJIB30BAThHCS
6.13 TEOPEMOl O TEPHNEHIUKYJIIPHOCTA KacaTellbHOM U  pajuyca,
MIPOBEICHHOTO K TOYKE KaCaHMs
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6.14 [lonb30BaTbcs MPOCTEUIIUMHU T'€OMETPUUYECKHUMH HEpPaBEHCTBAMU,
' MOHUMATh UX MPAKTUYECKHUI CMBICT

6.15 [IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHUS C IMTOMOIIbIO
' UPKYJIS U TUHEHKH

HpOBepﬂeMLIe AJIEMEHTDBI COACPKAHUA

Kon [IpoBepsieMblii 2IIEMEHT COACPIKAHUS
1 Yucna u BBIYUCIEHUSA
Jlpobu OOBIKHOBEHHBIE U JACCATUYHBIC, IEPEXO] OT OJHOU (POPMBI 3aITUCH
1.1 npoOeit k apyroit. [loHsTHE pallMOHAIBHOTO YMCIA, 3alUCh, CPAaBHEHUE,
YHOPSAIOYUBAHUE PALIMOHATIBHBIX YK CEIl
12 Apudmernueckue 1eHCTBUS C pallMOHATIBHBIMU 4KcliaMu. Pemenue 3anau
' U3 peasIbHOM MPaKTUKU Ha YacTH, Ha Apoou
13 CreneHb ¢ HaTypaJbHBIM IOKa3aTeJIeM: OIpeneeHue, NpeoOpa3oBaHue
' BBIPQXEHUI Ha OCHOBE OIpEENICHUs, 3aUCh OOJIBLIINX YHCEI
14 [TpoueHThl, 3auch NPOLEHTOB B BUJE IPOOHU U IpOOH B BUJIE ITPOLIEHTOB.
' Tpu OCHOBHBIE 3a1a4X HA IPOLIEHTHI, PEIICHNE 3a7a4 U3 PeaIbHON IPAKTUKU
15 [IpuMeHeHrEe TPU3HAKOB JIEIMMOCTH, pPAa3jIOKEHUE HAa MHOXKHUTEIU
' HATypaJIbHBIX YUCEIl
16 PeanbHble  3aBUCMMOCTH, B TOM 4ucle mOpAMas U oOparHas
' IPOITOPIIMOHATIBHOCTH
2 Anredpanyeckue BbIpaXeHHUs
91 [IepemeHHbIE, YMCTOBOE 3HAUCHUE BBIPAXKEHUSI C IEPEMEHHOM. JlonyCcTUMBIE
' 3HAYEHUS NMEPEMEHHBIX
99 [TpencraBieHne 3aBUCHMOCTH  MEXIYy BEJIMUYMHAMU B BUAEC (HOPMYIIBI.
' Boruncienus mo ¢popmynam
93 [IpeoOpa3oBanre OYKBEHHBIX  BBIPDAKEHUW, TOXKIECTBEHHO  paBHBIC
' BBIPAKCHUS
2.4 CBOICTBA CTENEHHU C HATYPaJIbHBIM MOKA3aTEIEM
95 OpnHouwieHsl 1 MHOTOUJIEHBI. CTeneHb MHOTOUJIeHa. C10KeHUE, BBIYUTAHKE,
' YMHOKEHHE MHOTOUJICHOB
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@opMyIibl  COKpAIIEHHOTO0 YMHOXEHHUS: KBaJpaT CyMMbl M KBajapar

2.6 | pasHoctu. PopMyna pa3HOCTH KBaJpaToB. PasimojkeHWe MHOTOWICHOB Ha
MHOKUTEIH
3 YpaBHeHUs
31 VYpaBHeHUe, KOpEHb ypaBHEHUs, MpaBUjia MpeoOpa3oBaHUs ypaBHEHUS,
' PaBHOCHIILHOCTh YPaBHEHUH
39 JluHelHOe ypaBHEHHUE C OJHOM MEPEMEHHOM, YMCIIO KOPHEW JTMHEWMHOTO
' ypaBHEHUS, pEIlICHNE TUHEHHBIX YpaBHEHUM
33 CocTaBiieHne ypaBHEHHI MO YCIOBUIO 3a7a4i. Perienne TeKCTOBBIX 3a1a4
' C MIOMOIIBIO YpaBHEHUI
3.4 | JluneitHOE ypaBHEHHE C ABYMS IIEPEMEHHBIMH U €r0 rpaduk
Cucrema AByX JIMHEWHBIX ypaBHEHUH C JIBYMs NEpeMEHHBIMH. PerieHue
3.5 CHCTEM ypaBHEHHUH CIIOCOOOM MOACTaHOBKU. [IpuMepsl perieHns TEKCTOBBIX
3a7a4 C TOMOIIBIO CUCTEM YPaBHEHU
4 Koopnunate! u rpaduxu. OyHKIuu
4.1 Koopaunarta ToOuku Ha IpsMOit
42 Yucnoble NpoMeXyTKH. PaccTosiHre MeX Iy ABYMsI TOUKaMH KOOPAUHATHON
' IPSAMOIA
43 [TpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGcuucca u opiuHaTa
' TOYKH Ha KOOPAMHATHOM MIIOCKOCTH
44 [Tpumeps! rpadukoB, 3ananHbIX Gpopmynamu. UreHue rpauKoB peanbHbIX
' 3aBUCHUMOCTEH
4.5 [Tonsitue pynkuu. I'padux Gyuakmuu. CroiicTBa QyHKINN
4.6 | JluneitHas ¢pyukuus, ee rpaduk. 'padux GyHkimm Yy = [X|
47 ['padmueckoe pemieHHEe JMHEWHBIX YPABHEHUM W CHCTEM JIMHEHHBIX
' ypaBHECHUH
5 BeposaTHOCTh U cTaTUCTHKA
[IpencraBienne qaHHBIX B BUJIE TAaOIUII, Tuarpamm, rpaduKoB. 3amoiHeHUe
Ta0JMI], YTEHUE W TOCTPOEHUE AuarpamMM (CTOJOMKOBBIX (CTOIOYATHIX)
5.1 U KpyroBbiX). UTeHue rpaduKoB pealbHBIX TmpoleccoB. 3BneueHue

uHpopMaluu U3 auarpaMM M TaOJUIl, UCIOJb30BAHUE W HUHTEPIIPETALUS
JTAHHBIX
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5.2

OmnucarenbHasi CTaTUCTHKA: cpeHee apudmeTrhyeckoe, MeauaHa, pa3max,
HanOoJIbIlIee U HAUMEHbIIIeE 3HAaYCHHS Ha00opa YHCIIOBBIX TaHHBIX. [IpuMephl
CIIy4alHON U3MEHUYUBOCTHU

5.3

CrnyyaliHbIN SKCIEpUMEHT (ONBIT) U CilydailHoe coObiTHe. BeposTHOCTh U
gacToTa. Poib MalOBEpOSTHBIX M MPAKTUYECKUA JOCTOBEPHBIX COOBITHN B
NpUpo/Jie U B 001IecTBe. MOHETA U UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEN

5.4

I'pad, Bepmmna, pedpo. Crenenb BepmmHbl. Yucno pedep u cymmapHas
cTeneHb BepliuH. [Ipeacrasienue o cBa3Hoctu rpada. Lenu u nukist. [lytu
B rpadax. OO6xoxg rpada (oinepoB myTh). [IpeacraBienue 00
OpUEHTHPOBaHHOM Ipade. Pemenue 3agau ¢ nomouibio rpagos

['eomerpus

6.1

HauanbeHble nousTus reometpud. Touka, npsimasi, OTpE30K, Jyd. YTroa. Buasl
yrioB. BeprukanbHble M cMexHBIE yribl. buccexkrpuca yrina. Jlomanas,
MHOTOYroJibHUK. [[apaienbHOCTh U MEPIEHIUKYIISIPHOCTD HPSIMBIX

6.2

Cummerpuunble  ¢urypbl. OCHOBHBIE CBOWCTBAa OCEBOM CHUMMETpPUHU.
[Ipumepsl CHMMETPUU B OKPY’KAIOIIEM MHUPE

6.3

OCHOBHBIE TTOCTPOEHHS C MOMOIIBIO [UPKYJSI U JIMHEUKH. TpEyroJbHUK.
Bricora, Menuana, OucceKkTpuca, ux CBOMCTBA

6.4

PaBHOOepeHHBII M PABHOCTOPOHHHMM  TpeyrosbHUKU. HepaBeHCTBO
TPEYTOJIbHUKA

6.5

CBoiicTBa ¥ TIpU3HAKU PABHOOEIPEHHOrO TpeyrojbHuKa. [lpusHaku
paBEHCTBA TPEYTIOJIbHUKOB

6.6

CpolicTBa W TpHU3HaKM MapaUledbHbIX nOpsAMbiX. Cymma  yriioB
TPEyTOJbHHUKA. BHENIHUE yTIIBI TPEYTONbHUKA

6.7

[IpssMOyTONIBHBIA  TPEYroabHUK. CBOWCTBO MEAMAHBl MPSAMOYTOJIBHOTO
TPEYrOJIbHUKA, MPOBEACHHOM K rTuIoTeHys3e. [lpu3Haku paBeHCTBa

MPSAMOYTOJIbHBIX TPEYTOJIBHUKOB. [IpAMOYTOJIbHBIN TPEYTOJBHUK C YIJIOM B
30°

6.8

HepaBenctBa B reomeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOHM, Teopema o OoJblieM yriie W OOoJblIed CTOPOHE
TpeyroJibHUKA. [lepneHauKyIsap 1 HaKJIOHHAS

6.9

['eomerpuueckoe mecto Touyek. buccekTtpuca yria W CEpeIvWHHBIN
MEPIEHIUKYJIISP K OTPE3KY KaK FEOMETPUUYECKUE MECTA TOUEK
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OKpy>XHOCTb M Kpyr, XOpAa MW JHaMeTp, HX CcBoiicTBa. B3amMHoe
6.10 | pacronoxeHue OKpyXHOcTM U npsMmon. KacarenpHas u  cekynias
K OKPYKHOCTH

OKpyKHOCTb, BIIMCaHHAsl B yroJl. Brimcannas v onucaHHas OKpY>KHOCTH
TPEyroJabHUKA

6.11

8 KJIACC

IIpoBepsiemble TpeOOBaHUS K pe3yJIbTATAM OCBOCHHS OCHOBHOI 00pa30BaTe/IbHOM
NPOrpaMMbIl

Kon [IpoBepsiemMbie MpeIMETHBIE PE3YJIbTAThl OCBOCHHSI OCHOBHOM
IIPOBEPSEMOTO o0pa3zoBaTeILHOM MPOTPaMMbl OCHOBHOTO O0IIIEro 00pa3oBaHuUs
pe3yibTaTa
1 Yucia v BEIYUCIIEHUS

Hcnomnb3oBathb Ha4aJIbHBIC IMPpCaACTaBICHUA 0 MHOXXCCTBC
IIGI\/'ICTBI/ITGJII)HBIX YUCCII AJIs1 CPAaBHCHUA, OKPYIJICHUA U BI)I“II/ICJ'IeHI/II‘/JI,

1.1 . .
n300pakath JEWCTBUTEIbHBIE YHCIIA TOYKAMH Ha KOOPJMHATHOM
PSAMOU
[IpumeHsaTs mMOHATHE apUMETHYSCKOIO0  KBAJAPATHOTO  KOPHS,
12 HaxOJIUTh KBaJpaTHbIE KOPHHU, HCIOJB3YS TPH HEOOXOIUMOCTH
' KaJIbKYJISITOP, BBITIOIHATH TPEO0pa30BaHUs BEIPAKCHUN, COISPIKAIINX
KBaJIpaTHBIC KOPHH, UCIIOJIB3Ysl CBOMCTBA KOPHEH
13 Hcnonp3oBarh 3amuch  OOJBIIMX M MalbIX YHCEII C ITOMOIIBIO
' JNECATUYHBIX Apo0el u creneneit uncia 10
2 Anrebpanueckue BhIpaXeHUs
[IpuMeHATh TMOHATHE CTENCHW C IEJbIM IOKa3aTeeM, BBITIOIHSATH
2.1 nmpeoOpa3oBaHusl BBIPAKCHUH, COJCP)KAIIUX CTEICHH C IIEJIBIM

II0Ka3aTcJICM

BeIMOMHATE  TOXJIECTBEHHBIE  MPEOOpa30OBaHUSI  PAMOHAIBHBIX
2.2 BBIDOKEHUM HA OCHOBE IMpPaBWJI JCWUCTBUUA HaJl MHOTOWICHAMH H
anredpandyecKuMu ApoosiMu

2.3 PacknanpiBaTh KBaJIpaTHBIM TPEXUJICH HA MHOKUTEIN

54 [TpuMeHATh npeoOpa3oBaHUs BBIPAXKCHUHN IS PELICHUS Pa3IUYHBIX
' 3aJ1ay U3 MaTeMaTUKH, CME)KHBIX MPEIMETOB, U3 PCATBHON TTPAKTUKH
3 VYpaBHeHUs 1 HEPABEHCTBA
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3.1

Pemars JIPIHCﬁHBI@, KBaJApaTHbBIC YPABHCHUA HW pPalHOHAJIbLHBIC
YpaBHCHUA, CBOIAIINCCA K HUM, CUCTCMbI JIBYX ypaBHGHI/Iﬁ C ABYM:I
IMCPEMCHHBIMHA

3.2

[IpoBoguTE TPOCTEMININE HCCIECIOBAHUS YPAaBHEHUH M CHCTEM
ypaBHEHHH, B TOM YHCIE€ C TPUMEHEHHEM TIpapuuecKux
MPEACTABICHUN (YCTaHABIMBATh, UMEET JIM YPABHEHHE WIH CHCTEMa
ypaBHEHUH peIlIeHHUs, €CIIH UMEET, TO CKOJIbKO, U IMPOUEe)

3.3

[lepexomute OT crnoBecHOW (OPMYTUPOBKH 3aJadd K €€
anredpanvyeckoll MOJIETH C TOMOIIBI0 COCTABIICHUSI ypaBHEHUS WU
CUCTEMBbl ypaBHEHUN, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a]1a4M [OJIyYE€HHBII pe3ysbTaT

3.4

[IpriMeHTH CBOMCTBA YUCIOBBIX HEPABEHCTB MIJIsI CDABHEHUS, OLICHKH,
pelIaTh JUHENHBIE HEPABEHCTBA C OJHON MEPEMEHHON U UX CUCTEMBI,
naBaTh  rpa@UuYecKyl0  WUIIOCTPAlIMI0  MHOMECTBA  pEIICHUM
HEPABEHCTBA, CUCTEMbI HEPABEHCTB

DOyHKIMHU

4.1

[lonumMaTe U HCMOJB30BaTh (PYHKIIMOHAIBHBIC TOHSATHUS M SI3bIK
(TepMUHBI, CUMBOJUYECKHE OOO3HAYECHUS), OMNPENENATh 3HAYCHUE
(GYHKIMU 10 3HAYEHUIO apryMEHTa, ONpeAeisaTh CBONCTBA (DYHKIIUU
1o ee rpaduKky

4.2

K
Crpouts rpaduky >1eMeHTapHbIX QYHKUMN Buma: Y= _, y = X2,
X

y = X3, ¥ = |X|, onmchIBaTh CBOMCTBA YMCIOBOM (YHKIMHU IO €€
rpadguky

BeposiTHOCTB 1 cTaTUCTHKA

5.1

W3Bnekats W mpeoOpazoBbIBaTh MH(POPMAIINIO, MPEICTABICHHYIO B
BUJe TaOmuIl, nuarpamM, TpaduKoB, MPEICTABIATh JaHHBIE B BUC
TabNulLl, TuarpamMm, rpaukoB

5.2

OnuceiBaTh JaHHBIE C IIOMOINBID CTAaTHCTUYECKUX ITOKa3aTelIe:
CpeIHUX 3HAYCHHH W Mep pacceuBaHus (pa3Mmax, AUCIEpPCUS WU
CTaHJIAPTHOE OTKJIOHEHUE)

5.3

HaxoauTh 4acTOTHI YHUCIOBBIX 3HAUYEHUH U YaCTOTHI COOBITHUH, B TOM
YuCyIe N0 pe3yJibTaTaM U3MEpeHUN U HaOJI0ICHU I
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5.4

Haxonutb BEpPOATHOCTH CIy4YalWHBIX COOBITHA B ONBITAaX, 3HA
BEPOSITHOCTH 3JIEMEHTAapHBIX COOBITUH, B TOM YHCJIE B ONbBITAX
C PaBHOBO3MO>KHBIMH 3JI€MEHTAPHBIMU COOBITHSMHU

9.5

Hcnonb3oBath  rpaduueckue  MOJENU:  JEPEBO  CIy4allHOTO
AKCIIEPUMEHTA, AUarpaMMbl Diiiepa, YucaoBas npsimas

5.6

OnepupoBaTh NOHATUSIMH: MHOKECTBO, IMOJMHOKECTBO; BBINOJHITH
omepalid  HaJ  MHOXXECTBaMH: OOBbCAMHEHHE, TepeceucHueE,
JNOIMOJHEHHUE; IEPEUYUCHATh DJIEMEHTbl MHOXECTB, MPUMEHSTH
CBOICTBA MHO>KECTB

5.7

Hcnonp3oBathk rpaduueckoe MpeICTaBICHUE MHOXECTB U CBs3Ei
MEXKJy HUMH Ul ONMCAaHHS TPOLIECCOB W SIBJICHHW, B TOM YHCIIE
IIPU PELIEHUH 3a]1a4 U3 APYTHX y4eOHbIX IPEAMETOB H KYPCOB

I'eomerpus

6.1

Pacrnio3naBaTtb OCHOBHBIC BUAbI YCTBIPCXYI'OJIbHUKOB, X 3JICMCHTHI,
MMOJIb30BAThCI UX CBOMCTBAMH IIpru pCHICHUU I'COMCTPUICCKHX 3aaa4

6.2

[IpuMeHATH CBOMCTBA TOYKM NEPECEUCHUS MEIUaH TPEyroJIbHUKA
(meHTpa Macc) B pelIeHuH 3a1a4

6.3

Biagete mNOHSATHEM CpeQHEH JIMHUM TPEYrOJIbHHKA M TpaleluH,
MPUMEHATh HX CBOWMCTBA NpPHU PEHIEHUH TEeOMETPUYECKUX 3aaad.
[Tonp30BaTeea TeopeMon Paneca U TEOPEMON O MPONOPLIUOHAIBHBIX
OTpE3Kax, IPUMEHATh UX JJI1 PEUICHUS IPAKTUYECKUX 3a7a4

6.4

[IpumeHsT, TpU3HAKK TMOJOO0US TPEYroJbHUKOB B  PEIICHUH
F€OMETPUYECKUX 3a]1a4

6.5

[Tonb3oBaThesa TeopeMoit [Tudaropa a1 perieHuss reOMETPUYECKUX U
npakThuyeckux 3agady. CTpouTh MaTeMaTHYECKyI0 MOJENIb B
MIPAaKTUYECKHUX 3a7a4ax, CAMOCTOSTENBHO AEJIaTh YEPTEXK U HAXOJUTh
COOTBETCTBYIOIINE JITTMHBI

6.6

Brnaners mOHATHMAMM CHUHYCAa, KOCHHYCAa W TaHI€HCA OCTPOTO yIJia
MPSIMOYTOJIBHOTO TpeyroiabHuKa. [lonp30BaThCsd ASTUMHU TOHATUAMHU
JUISL PELLIEHUS ITPAKTUYECKUX 3a1a4

6.7

Beraucnars (pa3nudHbIiME  criocoO0amu) TUIOIIAIb TPEYTOJbHUKA U
MJIOMIAM MHOTOYTONBHBIX (Uryp (TOJIB3YysACh, TAe HE0OXOIUMO,
KaJIbKYJISATOPOM). [IpUMEHATh MOTyYEHHbIE YMEHUSI B MPAKTUYECKHUX
3aayax
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Biagere  NOHATUSAMM — BIHMCAaHHOIO W LEHTPAJIBHOIO  yrIja,
HCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YIUIAX, YIIaX MEXIY XOpAaMHU
(CexymmMM) U yriie MeXay KacaTelbHOW M XOpJAOW NpPH PEIICHHH
r€OMETPUYECKHX 3a]ad

6.8

BJ'I&I[GTL IMOHATUCM OIIMCAHHOI'O YCTBIPCXYI'OJIBHHUKA, IIPUMCHATDH

6.9
CBOHCTBA OIMHMCAHHOTI'O YCTBIPCXYTOJIBHUKA IIPHU PCIICHUU 3aaa4

HpI/IMeHHTB IMOJYYCHHBIC 3HAHHWA HaA IIPAKTHUKC — CTPOUTH
MaT€MaTU4YCCKHUC MOACIIN IJIA 3aJa4 peaHBHOﬁ JKU3HU U IMPOBOAWUTH
COOTBCTCTBYIOIIHC BBIYMCJIICHUA C IMPUMCHCHUCM HOI[O6I/I$I

6.10

U TPUTOHOMETPUH (TI0JIb3YACH, II€ HEOOXOIMMO, KaJIbKYISTOPOM)

HpOBepﬂeMLIe AJIEMEHTDBI COACPKAHUA

Kog [IpoBepsieMblii DIEMEHT COAEPIKAHUS

1 Ywucna 1 BEIUMCIICHUS

KBaapatHbiii kopeHb u3 uncia. [lonarue o0 uppauuoHaIbHOM YHCIIE.
JlecsaTuHbIE TPUOJINKEHUS UPPALMOHATIBHBIX YUCEI

11

CpoiicTBa apu(PMETHUYECKUX KBaJpPaTHBIX KOPHEH M HUX NPUMEHEHUE K
1.2 peoOpa30BaHUIO YUCIOBBIX BRIPAKEHUMN U BEIYUCICHUSAM. JleiCTBUTENBHBIC
yucna

1.3 Crenens ¢ OCJIBIM ITOKA3aTCJICM 1 €€ CBOICTBA. CTaHI[apTHa}I 3aIIiuCh Yucjia

2 Anredpanyeckue BbIpaXeHHUs
91 KBagpartHelii  TpexuiieH, pa3lIOKEHWE  KBAApaTHOIO  TpEX4JIeHa
' Ha MHOXUTEJH

2.2 | Anrebpanueckas poos. OCHOBHOE CBOMCTBO alnredpandeckoi 1podu

2.3 CrnosxeHue, BBIYUTaHHE, YMHOKEHUE, JIEJICHHE alredpanyeckux apooen

2.4 PannonanbHbIe BEIpAKEHUS U UX IPEOOpa30BaHUE

3 YpaBHEHUS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢GopMmyna KOpHEH KBaJpaTHOTO YypaBHEHHS.

3.1
Teopema Buera

3.2 Pemenune ypaBHeHUM, CBOAAIIMXCA K JIMHEWHBIM U KBAJIPATHBIM

3.3 | IIpocreiimune ApoOHO-pallMOHATIbHBIE YpaBHEHUS

['paduyeckas nHTEpIIpeTalldsl ypaBHEHUM C IBYMS IEPEMEHHBIMU U CUCTEM
3.4 JIMHEMHBIX YPABHEHUN C IByMs NepeMEHHbIMU. [IpuMepsl pelieHus cucrem
HEJIMHEWHBIX YPABHEHUN C IByMs IEPEMEHHBIMU
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3.5 Pelienre TekCTOBBIX 33724 anreOpanyeckum Crmocooom

3.6 | UucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHCTBO ¢ OTHOM ITEPEMEHHOMN

3.8 PaBHOCHJIBHOCTH HEPABEHCTB

3.9 JInHelHbIE HEPABEHCTBA C OJJHOM IIEPEMEHHOU

3.10 | CucreMsbl IMHEHHBIX HEPABEHCTB C OJTHOM MEPEeMEHHON

4 DyHKIIUU

[Torstre ¢ynknun. OONacTh oOmpeneseHuss W MHOXKECTBO 3HAYCHUH

4.1
bynkuun. CnocoObl 3a1anus QyHKIUN

4.2 ['padux pynkuuu. UteHue cBONCTB GyHKUIUHU O €€ TpaPuKy

4.3 [Tpumepsl rpaduKoB PYHKIUH, OTPAXKAIOIIUX PEATBHBIE TPOLIECCHI

qDYHK]_II/II/I, OIIMCBIBAOINUC IIPAMYIO H 06paTHy}0 IIPOIIOPIHUOHATILHBIC

4.4
3aBUCUMOCTH, UX TpaduKu

45 | Ddyaknmuy=x%,y=x3

4.6 | Oynkiuu Y = JX, y = |X|

4.7 ['paduueckoe perieHue ypaBHEHUN U CUCTEM YpaBHEHU N

5 BeposaTtHocTh U cTaTucTUKa

5.1 [IpencraBneHne TaHHBIX B BUAE TAOJIHUIL, AMArpaMmM, rpauKkoB

59 MHO0KecCTBO, DJIEMCHT MHO>KECTBA, MMOJIMHOKECTBO. Onepanuu
' HaJl MHOXXECTBaMU: 00beAMHEHNE, TIepeceUeHue, TOMOJIHCHUE
53 CaoiicTBa onepanun HaJ MHOKECTBaMU: IIEPEMECTUTENBHOE,
' COYETATENIbHOE, PACTIPEAETUTEIILHOE, BKIIOUCHUS
54 Hcnonb3oBanre rpauyeckoro mpeacTaBICHUS MHOXECTB JIJISI OTTMCAHUS
' pEATBHBIX MPOLIECCOB U SIBIICHUH, IIPU PEILICHUU 3a1a4.
55 N3Mepenue paccerBanus JaHHBIX. J[UCTIepCcHs U CTaHIapTHOE OTKJIOHEHHUE
' YHUCJIOBBIX HA00POB. JlnarpamMma pacceuBaHus
DnemMeHTapHbIe COOBITUA ClydailHOro ombita. ChoydaiiHble COOBITHS.
56 BepostHoctr coObITui. ONBITEI C PaBHOBO3MOXKHBIMH 3JIEMEHTapPHBIMU

coObITusiMu.  CiydaiiHbiid  BeIOOp. CBA3b  MEXAY MAaJOBEPOSATHBIMU
U TIPAKTUYECKU JOCTOBEPHBIMH COOBITHSIMU B IIPUPOJIE, OOIIECTBE U HAYKE

HepeBo. CBoiicTBa AEpPEBbBEB: EAUHCTBEHHOCTh IIYTH, CYIIIECTBOBAHUE
57 BUCSIYCH BEPIIMHBI, CBSI3b MEXIY YKCIOM BEPIIMH W YUCIOM pebep.
[IpaBuno ymHoxxenus. Pemenre 3aaa4d ¢ nomoipto rpagoB
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[TpotuBononoxusie coObiTus. Juarpamma Oitnepa. OObenuHeHUE WU
5.8 | mepeceuenue coObiTuil. HecoBmecTHble coObITHA. DoOpmyrna CIOKEHUS
BEPOSATHOCTEN

5.9 YcnoBHas BeposaTHOCTh. [IpaBuino ymaoxeHus. HezaBucumbie cOOBITHS

[IpencraBienne HSKCIepUMEHTa B  BHJAEC JepeBa. Pemenue 3amad
5.10 |Ha HaxoOXJEHHE BEPOATHOCTEM C TIOMOIIBIO JiepeBa CIy4yalHOTo
AKCTIIEPUMEHTA, Juarpamm Diliepa

6 ['eomerpus

6.1 YetpipexyronpHuku. [lapamnenorpamm, ero npu3Haku U CBOUCTBA

6.2 | [IpsmoyronbHHK, pOMO, KBaipaT, X MPU3HAKU U CBOICTBA

Tpanenusi, paBHOOOKas  Tpameuus, €€ CBOWCTBA M  NPHU3HAKM.
[IpssmoyroJibHas Tpaneuus

6.3

Merton ynBoenust meauansl. LlentpanbHas cummerpus. Teopema Daneca
U TeopeMa O MPOMOPIIMOHATBHBIX OTPE3KaX

6.4

6.5 CpenHune nMHUYM TPEyroJIbHUKA U Tparnenuu. LlenTp macce TpeyroapHuka

[Togobue TpeyroabHukoB, Kodhduiment noaodus. [IpusHaku mogooOus

6.6
TpeyroiabHUKOB. [IpuMeHeHne noqoOus npu peleHnH NPaKTHUECKUX 3a1a4

6.7 @opmynbl A8 IUIOMIAJM  TPEYrojibHUWKA, MapajuiejorpaMma, pomoOa
' U TPAICIHH

6.8 CpoiicTBa momaneii reomeTpuyeckux ¢uryp. OTHOIIEHHE IIONIael
' no00HBIX QUryp

6.9 Brruncnenue mionaaen TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
' Oymare

6.10 Teopema Ilugaropa. Ilpumenenune teopemst Iludaropa npu peleHnn

IMPAKTHYCCKUX 3aaa4

CuHyC, KOCUHYC, TAHT€HC OCTPOTO yTria MPSIMOYTOJBHOTO TPEYrOJIbHUKA.
6.11 | OcHOBHOE TPUTOHOMETPUYCCKOE  TOXKIECTBO. |pPUTOHOMETPUYCCKHE
dbynkuuu yrios B 30°, 45° u 60°

BrnmcaHHble M LEHTpaAJIbHBIE YIUIBI, YTOJI MEXKAY KacaTeIbHOW U XOPIOH.

6.12
VYTriael MEXIY XOpJaMH U CEKYIIIUMU

6.13 | BriucaHHbIE U ONKMCAHHbBIE YETHIPEXYTOIbHUKU

B3auMHOe pacnosioxkeHue IByX OKpYKHOCTEH. KacaHue OKpy>KHOCTEH.

6.14
OO01ue kacaTelbHbIE K IBYM OKPYXHOCTSIM
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9 KJIACC

IIpoBepsiemble TpeOOBaHUS K pe3yJIbTATAM OCBOCHHS OCHOBHOI 00pa30BaTe/IbHOM
NPOrpaMMbIl

Kon [IpoBepsieMbie PpeIMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSEMOT0 o0pa3zoBaTeILHOM MPOTPaMMbl OCHOBHOTO O0IIIEro 00pa3oBaHuUs
pe3yibTaTa
1 Yucia v BEIYUCIIEHUS

CpaBHI/IBaTB U yHnopsaJa04uBaTh pallMOHAJIBHBIC U HUPPALUMOHAJIIBHBIC
quciia

11

BeimonnasaTe apI/I(i)MeTI/ILIGCKI/Ie I[GﬁCTBI/IH C pallMOHAJIbBHBIMH YHUCJIaMH,
1.2 co4dcTast YCTHBIC W ITMCbMCHHBIC ITPHUCMBbI, BBLIIIOJHATH BBIYHCICHUSA C
HppallMOHAJIbHBIMHA YUCIAMHA

HaXOI[I/ITB 3HAUCHUS CTCICHEH C OCJIbIMHU ITOKAa3aTCJLIMHU U KOpHGfI,

1.3
BBIYMCIISATH 3HAYEHUS YNCIIOBBIX BBIPAKEHUN
14 OKpyryATb  ACUCTBUTENBHBIE  YWCHA,  BBIIOJHATH  IPUKUAKY
' pe3yJbTaTa BBIYUCICHUM, OLIEHKY YHCIIOBBIX BBIPAKECHUN
2 VYpaBHEHUS 1 HEPABEHCTBA
51 Pemare JMHEWHBIE W KBaJpaTHbIE ypPaBHEHUS, YypPaBHEHWUS,
' CBOJAILIMECS K HUM, IPOCTENIINE JPOOHO-PALIMOHAIBHBIE YPABHEHMUSI
Pemars cucteMsl IByX JINHEMHBIX YPABHEHUM C JIBYMs IEPEMEHHBIMU
2.2 U CUCTEMBI IBYX YPAaBHEHMI, B KOTOPBIX OJJHO YPABHEHUE HE SBIISIECTCS
JIMHEHNHBIM
Pemarb TekcToBBIE 337aun anreOpanyeckuM CrocoOOM € MOMOIIBIO
2.3 COCTABJICHMSI YPAaBHEHMS WJIM CUCTEMBI JIBYX YpPaBHEHUH C IBYyMs

NEPEMCHHBIMU

[IpoBoauTh TIPOCTEUIIME UCCIACAOBAHUS YPABHEHUM U CHUCTEM
ypaBHEHMH, B TOM 4YHUCJIE€ C TPUMEHEHUEM rpaduuecKux
2.4 MpeCTaBICHUN (HalpuMep, YCTaHABIUBATh, UMEET JIM YPaBHCHUE UITH
CUCTEMa YpaBHEHUU pEIICHUS, €CIH HMEET, TO CKOJBKO)

Pemate uHEWHBIE HEpPABEHCTBA, KBaJpaTHbIE HEPABCHCTBA,
2.5 M300pakaTh peleHrne HePaBEHCTB HA YMCIIOBOU MPSAMOM, 3aMUCHIBATh
pEeLIEHNE C TIOMOLIBIO CUMBOJIOB

Pemats cucTembl JTMHEHHBIX HCPAaBCHCTB, CUCTCMbI HCPABCHCTB,

2.6
BKIIIOYAIOIMIME KBAaApPaTHOC HCPABCHCTBO, H306pa)I(aTb pPEIICHUC
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CUCTCMbl HCPABCHCTB Ha YHUCIIOBOM HpHMOﬁ, 3aIIMChIBATh PCIICHUC
C IIOMOIIBIO CUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA ITPU PELICHNUH PA3JIUYHBIX 3a7a4

OyHKIMHU

3.1

Pacno3naBath (bYHKHI/II/I N3YYCHHBIX BHUJIOB. IIoka3biBaTh
CXEMAaTHYCCKHU PacCIIOJIOKCHUC Ha KOOpI[I/IHal"(FHOI‘/II IIJIOCKOCTH

rpaduxoB pynkumii Buga: Y =kx,y=kx+b, Y=_, y=ax?+bx+c
X
B 3aBHCUMOCTH OT 3Ha4€HHI K03((PUIIMEHTOB, ONUCHIBATH CBOKCTBA

byHKIINN

3.2

[Toka3piBaTh CXEMAaTHYECKHM PpACHOJIOKEHUE HA KOOPAMHATHOU

IJIOCKOCTH Tpa@ukoB (QyHKUUNA BUOa Y =«fg, y = |X| 1 onuCHIBaThH

CBOMCTBA (DyHKIIMIA

3.3

Ctpouth M H300paxaTh CXEMaTUYECKH TpadUKu KBaIpaTHUYHBIX
(YHKIMI, ONMUChIBaTh CBOMCTBA KBaJApPAaTHUHBIX (QYHKIUN MO HUX
rpadukam

3.4

Pacno3naBaTh KBaJpaTUUHYIO (QYHKIHUIO 1O (opmyse, HNpUBOIUTH
MpUMEpPbl KBAaJIpaTHUUHbIX (YHKUUA M3 peadbHOU >KU3HHU, (PU3UKH,
reOMETPHUH

Apudmernueckast 1 reOMETpUYECKAsi TPOrPECCUU

4.1

Pacnio3naBaTth apumMeTHuecKyr0 U T€OMETPUYECKYIO MPOTPECcCUu
P pa3HBIX CIIOCO0aX 3aJaHus

4.2

BhINONMHATE BBIYMCICHUS C HKCIOIb30BaHHEM (OPMyYJT N-ro YieHa
apu(pMETUIECKON U TEOMETPUUECKON MPOrPeCcCHii, CyMMBI TIEPBBIX N
YJICHOB

4.3

N3o0paxkats 4ieHbI MOCIE0BATEILHOCTH TOUKAaMU Ha KOOPAMHATHOMN
IUIOCKOCTH

4.4

Pemate 3agaum, CBA3aHHBIE C YMCIOBBIMH MOCJIEAOBATEIHLHOCTSIMH,
B TOM WYHCJE 3aJayd W3 pPEeaJIbHON XU3HH (C HCHOJb30BAHUEM
KaJIbKYJISATOPA, MU(PPOBBIX TEXHOIOTHA)

BeposaTHOCTh 1 cTaTUCTHKA

5.1

N3Bnekate W mpeoOpa3oBbIBaTh MHGOPMALIMIO, TPEICTABICHHYIO B
pa3IMYHBIX HCTOYHMKAX B BHUAE TaONMUL, Jauarpamm, TIpaduKos,
MPEACTABISTH IaHHbIE B BUJIE TA0JIULI, AUArpaMm, rpauxoB
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5.2

Pemars 3a1a491 OpraHrU30BaHHBIM HCpC60pOM BApHUAaHTOB, a TAKXC
C UCITIOJIB30BAHUCM KOM6HHaTOpHI>IX IMpaBHJI 1 MCTOIOB

5.3

Hcnonp30oBaTh ONHUCATEIbHBIC XApPaKTCPUCTHUKN 11 MaCCHBOB
YUCJIOBBIX MOAHHBIX, B TOM YHCJIC CPCAHHUC 3HAYCHUA W MCPbI
pacCCUBAHUA

5.4

Haxonuth 4acToThl 3HaYEHUN M YACTOTHI COOBITHSA, B TOM UHUCIIE
MOJIB3YACH PE3yJbTaTaMu MPOBEACHHBIX U3MEPEHUIN U HAOII0ICHUI

9.5

Haxonutb BepOSITHOCTH CIIy4alHBIX COOBITUN B U3yUYEHHBIX OMbITAX, B
TOM YHCJIE B OINBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMU, B CEpUAX HCIBITAaHUN 10 TMEPBOTO yCIexa, B CEPHIX
ycnbelTanui bepHyiuum

5.6

HNwmets nipencraBieHue 0 CIIy4alHOW BEJIMYMHE U O pACIPEICICHUN
BEPOSITHOCTEN

5.7

HmeTp npeacTaBieHre o0 3aKOHE OOJIBLIMX YHCEN KaK O IMPOSBICHUU
3aKOHOMEPHOCTH B CJIyYallHOM W3MEHYMBOCTH M O POJIA 3aKOHA
OOJIBIIIUX YUCET B IPUPOJIC U OOIIECTBE

I'eomerpus

6.1

3HaTh TPUTOHOMETPUUECKUE (DYHKIIMU OCTPBIX YIJIOB, HAXOJUTh C UX
MOMOILBIO PA3JIMYHBIE 3JEMEHTHI MPSAMOYIOJBHOIO TpPEYroJbHUKA
(«pemieHue  MOPSMOYTOJBHBIX  TPEyroJbHUKOB»).  HaxomuTs (¢
MOMOILBIO KaJIBKYJISITOPA) IJIMHBI U YTJIbI U1 HETAOIMYHbBIX 3HAUEHUN

6.2

[Tonmp30BaThCA dbopmynamu IIPUBEICHUS 151 OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JUJII HAXOXKJIEHUS COOTHOLICHUM
MEXAY TPUTOHOMETPUYECKUMH BEIMUUHAMHU

6.3

Hcnonb30BaTh TEOpPEMBI CHUHYCOB M KOCHMHYCOB JUISl HAXOXICHUS
Pa3JIMYHBIX 3JIEMEHTOB TPEYTrOJbHUKA («PEIIEHUE TPEYrOJIbHUKOBY),
MIPUMEHATH WX MPU PEIICHUU F€OMETPUUECKUX 3a]1a4

6.4

Bnagers moHsATHsSMU TpeoOpa3oBaHUs MOJO0HUS, COOTBETCTBEHHBIX
a7eMeHTOB MoA00HbIX ¢uryp. Ilonbp3oBarhcsi cBOMCTBaMU MOA00US
MPOU3BOJIBHBIX (DUTYP, YMETh BBIUYUCIATH JJIUHBI U HaXOIUTh YTJIbI
y mogo0HbIX uryp. [IpumeHsaTs CBOICTBA TTOTO0MS B MPAKTHUECKUX
3ajayax. YMeTh MPUBOJIUTH NPUMEpPbl  MOAOOHBIX  (uUTyp
B OKPY’KaIOIIEM MHPE

6.5

[lonb30BaTbcs TeopeMaMd O TPOU3BEIIEHUH  OTPE3KOB  XOPJ,
0 MPOU3BEJICHUN OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeabHOM

176




denepanbHas pabouas nporpamma | Marematuka. 5-9 kiaccel (0a30BbIil YPOBCHB)

Ilonp30BaTbCcd  BEKTOpamMu, IIOHMMAaTb HUX  T'€OMETPUYECKUU
U (DU3UYECKUN CMBICI, TPUMEHATh WX B PEIICHHH N€OMETPUYECKHX
U pusndeckux 3anad. [[puMeHsATh cKaIsipHOE MPOU3BEACHUE BEKTOPOB
JUISl HAXOKJICHMS JUIMH U YIJIOB

6.6

ITonp30BaThCs MCTOJOM KOOPAWHAT HA IINIOCKOCTHU, IIPUMCHATH CI'O
B pCIICHHUU I'COMCTPUYCCKUX U IIPAKTHUYCCKHX 3aJa4

6.7

Brnagerp MOHATHAMH  NPaBUIBHOTO  MHOTIOYTOJBHUKA, JIJIMHBI
OKPY>KHOCTH, JJIMHBI JYT'M OKPYKHOCTH M PaJuaHHOW MeEphl yrIia,
YMETh BBIUMCIATH IUIOIIAAb Kpyra u ero yvacrted. lIpumensaTs
MOJIyYEHHbIE YMEHUS B MPAKTHUECKUX 3a/1a4ax

6.8

HaxoauTs ocu Uiy IEHTPBl CAMMETPUH (QUTYD, TPUMEHSITh JBUKCHHS
IIJIOCKOCTH B IPOCTEHIINX CIIyYasx

6.9

[IpuMeHATh TONyYCHHBIC 3HAHWS HA TMPAKTHKE — CTPOWTH
MaTeMaTHYeCKHe MOJCIH ISl 3a/7ad PeabHON JKU3HU W MPOBOJIUTH
6.10 COOTBETCTBYIOIIIME  BBIYMCICHUS C  NPUMEHCHHEM  IOA00Us
U TPUTOHOMETPUYECKUX (YHKIUN (TOJB3YSACh, TAE€ HEOOXOAMMO,
KAJIbKYJISITOPOM )

HpOBepHeMLIe JIEMEHTDBI COACPKAHUA

Kon [IpoBepsieMblii 37IEMEHT COAEPKAHUS
1 Yucia U BBIYUCIIEHUS
11 PanmonanbHbie yKciia, UPpaAMOHAIBHBIC YUCTIA, KOHEYHBIE U OECKOHEUHbIC
' JCCATHYHBIC IPOOH
MHOXECTBO JACUCTBUTEIBHBIX UYHCEJI, JCHUCTBUTCIBbHBIC 4YMCIIA Kak
12 OCCKOHEUHBIE IECATUYHBIC IpoOu. B3amMHO OJHO3HAYHOE COOTBETCTBHE

MEXIY MHOXECTBOM JICHMCTBUTEIBHBIX YHMCET W KOOPAWMHATHOU MPAMOM.
CpaBHeHUE JEUCTBUTEIBHBIX YUCET

1.3 Apudmernyeckue IeHCTBUS C ICHCTBUTEIBHBIMHU YUCIIAMHU

N3mepenust, mpuOImKeHus, oleHKU. Pa3Mepbl 0OBEKTOB OKPYKaroIIEro
MHUpa, JUTUTEIBHOCTh MPOIIECCOB B OKpyXkarliem mupe. [IpubmmkeHHoe

14
3HaYeHHE BEJIUYMHBI, TOYHOCTb NpuOIKeHus. OKpyrieHue 4Yuced.
IIpuknka 1 OLIEHKA pe3yJIbTaTOB BHIYUCICHUN
2 VYpaBHEHUS 1 HEPABEHCTBA

2.1 YpaBHEHUS C OJTHOU TTEPEMEHHOMN
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2.2 JInnerinoe ypaBHeHue. Pelienue ypaBHEHU I, CBOISIIMXCS K JIMHEWHBIM

2.3 KBaapartHoe ypaBHeHue. Penienue ypaBHeHUH, CBOASIIMUXCS K KBaAPATHBIM

bukBanparHoe ypaBHeHue. IIpumepsl pemieHHss YpaBHEHUW TPEThEU

2.4 . .
N 9YCTBCPTOU CTCIICHCHU PA3JIOKCHUCM HAa MHOXHUTCIIN

2.5 | Pemenue npoOHO-palliOHANbHBIX YPaBHEHHM

2.6 CucrteMbl ypaBHEHUN

2.7 YpaBHeHUE C IBYyMS TIEPEMEHHBIMU U €T0 rpaduk

2.8 Pemenue cucreM ABYX TMHEWHBIX YPaBHEHUH € IByMs IEPEMEHHBIMU

Pemenne cucrem IByX ypaBHEHHU, OHO U3 KOTOPBIX JIUHENHOE, a APYTOe —

2.9 N
BTOPOH CTCIICHU

2.10 | I'padumyeckas HHTEpIIpETAIUS CUCTEMbl YPABHEHHM C JIBYMSI IEPEMEHHBIMU

2.11 | PemeHue TEKCTOBBIX 33249 aITeOpandeCcKuM CIIOCOO0OM

2.12 | HucnoBble HEpaBEHCTBA U UX CBOMCTBA

2.13 | Pemienuie TMHEIHBIX HEPABEHCTB C OJIHOM MepEMEHHON

2.14 | PemnieHue cUCTEM JTUHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOMN

2.15 | KBagpatHbie HepaBEHCTBA

['paduueckas mHTEpIIpETAIMS HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS
MEPEMEHHBIMU

2.16

3 DyHKIUN

KBangpatuunas pyukius, ee rpadux u cBoiictra. [lapabosna, koopaArHATHI

3.1
BEPIIMHBI 1apadOoJIbl, 0Cb CAMMETPHUH MapadoIIbl

3.2 | I'paduxu dpynkmmii y = KX, y = kKX + b 1 ux cBolicTBa

K
3.3 ['paduku bynkumit Y= __,y = X3 1 ux cBO¥MCTBA
X

34 | I'paduxu dynxmmit Y= /X,y = |X| u ux croiicTsa

4 YwuciioBelie IIOCJICA0OBATCIIBHOCTH

Omnpenenenve W CcHocoObl 3aJaHUSl YHMCIOBBIX IOCJEI0BATEIILHOCTEM.
41 | 3agaHue MOCIENOBATEIBLHOCTH PEKYyppeHTHOU (opmynoil u dopmynoi N-
ro 4JieHa

Apudmernueckas nporpeccusi. GopMmyibl N-TO yieHa aprupMETHIECKON
IIPOTPECCHH, CYMMBI ITEPBBIX N YJICHOB

4.2
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['eomerpuueckas mnporpeccus. Dopmysisl N-ro ujeHa TeOMETPUYECKOU

4.3
MIPOTPECCHUH, CYMMBI MIEPBBIX N YJICHOB
N300pakeHrne 4YaeHOB apu(PMETHIECKON W TeOMETPHUYECKOW IMPOTpeccuit
4.4 TOYKaMU Ha KOOPJIMHATHOM TJIOCKOCTU. JIMHEHMHBIN U SKCIIOHEHIUAIbHBIN
poct
45 CI10KHBI€ TTPOLICHTHI
) BepoaTHOCTh U cTaTUCTHKA
[Ipencrapinenne JaHHBIX B BUAC TaOnWI, JuUarpamMm, TpaduKoB,
5.1 UHTEpHpeTalns JaHHbIX. UTeHHe M MOCTPOCHHE TalJMl], IUarpam,
rpauKOB IO peaJTbHbIM JTaHHBIM
5.2 [lepectanoBku u pakTopua
5.3 CodeTaHus 1 YUCIIO COYCTAaHUN
5.4 Tpeyronbuuk [Tackans. Pemienue 3aau ¢ UCTIOIL30BaHUEM KOMOMHATOPUKH
55 ['eomerpuyeckas BeposITHOCTb. Ciy4yaliHbI BBIOOp TOYKH U3 (UTYPHI
' Ha IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH
5.6 HcnbiTanue. Ycnex v Heyaada. Cepust HICIIBITAHUH 10 IEPBOTO ycIiexa
57 Cepust ucnbiTanuit bepuymim. BeposiTHOCTH COOBITHH B CEpUU UCTIBITAHUN
' beprymnu
5.8 CityualiHasi BETMYMHA U PACOPEACICHUE BEPOATHOCTEN
59 MaremaTnueckoe oxkujianue u aucrepcus. [IpuMepsl MareMaTH4ecKoro
' OKHMJIAHUS KaK TEOPETUUECKOIO CPETHETO 3HAYECHHUS BETMYUHBI
510 MareMatndeckoe 0XKUIaHUE U AUCIEPCUS CIIyYaWHOM BEJIMYUHBI «YHUCIIO
' YCIIEXOB B CEpHUU UCIIBITAaHUN bepryium»
511 [TonsiTue o 3akoHe GonpLIMX yncesn. 3mepeHne BeposSTHOCTEN ¢ TOMOILBIO
' gacTOT. PoJib 1 3HaueHNEe 3aKOHA OOJIBIITMX YHCEI B MPUPOC U OOIIESCTBE
6 ['eomerpust
6.1 Cunyc, «xocunyc, Tanrenc yrmoB or 0 mo 180°. OcHoBHOE
' TPUTOHOMETPHUUECKOE TOXK1eCTBO. DOpMYIIbl MpUBEACHUS
Pemienne TpeyronbHUKOB. TeopeMa KOCMHYCOB M TEOpEMa CHHYCOB.
6.2 PelieHrie mMpakTUYECKUX 3a/1ady C MCMHOJb30BAHUEM TEOPEMBI KOCUHYCOB U
TEOpPEMbI CHHYCOB
6.3 [IpeobpazoBanue nogodus. [logodre cOOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema 0 IPOU3BEACHUN OTPE3KOB XOP[, TEOPEMBI O MPOU3BEICHUU

OTPE3KOB CEKYIIUX, TEOPEMA O KBaJpaTe KacaTeIbHOU
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6.5 Bekrop, mmHa  (MOmynh) BEKTOpa, COHAIPABIEHHBIE  BEKTOPHI,
' MPOTUBOIOJIOXKHO HAaIPaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB,
pPaBEHCTBO BEKTOPOB, ONEpalliu HaJ BekTopamH. PasznmoskeHue BekTOpa
10 IBYM HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopnunatel BekTopa. CkansipHOe NMPOU3BENICHUE BEKTOPOB, PUMEHEHHE
' JUTSL HAXOXKACHUS JUTHH U yTJIOB
JlexapToBBI KOOPAMHATHI HA MIIOCKOCTU. Y paBHEHUS IPSIMOUM U OKPY>KHOCTH
6.7 | B KoOpAMHATaX, MepeceueHre OKPYKHOCTEH U MpAMbIX. MeToa KOOpIUHAT U
ero MpuMeHeHHe
6.8 [IpaBUIEHBIE MHOTOYTOJIBHUKH
6.9 Jnvna okpyxHocTu. [ pagycHas u pagranHas Mepa yriia, BEIYUCICHHUE JITHH
YT OKPY>KHOCTEH
6.10 | Ilnomans kpyra, ceKTOpa, CErMEHTa
6.11 JIBUKeHHSI TNIOCKOCTA M BHYTPEHHHE CUMMETPHUH (GUTYp (dJIE€MEHTapHBIC
' npexacrasienus). [lapamensHeiil nepenoc. [loBopor

NEPEYEHD (KOJJU®UKATOP) IPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJBbTATAM OCBOEHUSI OCHOBHOM OBPA30BATEJIBHON
HPOI'PAMMbBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA U JIEMEHTOB
COAEPXAHUA 110 MATEMATHUKE

I[JIH IMPOBCACHUA OCHOBHOI'O I'OCYAAPCTBCHHOI'O 9K3aMCHA I10 MAaTCMAaTHUKC (z:anee —

OI'D> mo

MaTE€MaTUKe) HCIOJIb3YeTCs MepedyeHb (KOAUPUKATOP) MPOBEPSIEMBIX

TpeOOBaHMII K pe3ysbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTENbHOW MPOrpPaMMBbI
OCHOBHOT'O 00IIIeTO 00Pa30BaHUs U AIIEMEHTOB COJEPKaHMUS.

IIposepsiembie Ha OI'D mo MaremaTnke TPpeOOBaHMSA K Pe3yJIbTATAM OCBOCHUA
OCHOBHOI1 00pa30BaTeJIbHON MPOrPaMMbl OCHOBHOTI'0 00111er0o 00pa30BaHMs

Kon [TpoBepsiembie TpeOOBaHUS K TPEAMETHBIM PE3yIbTaTaM OCBOCHUS
MIPOBEPSIEMOTO OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO
TpeOOBaHUS obpazoBanust Ha ocHoBe DI'OC
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YMeHue omnepupoBarb MOHSATHUSMU: MHOKECTBO, TOJMHOXECTBO,
omepaluu HajJ MHOXKECTBAMH; YMEHHE OIEPUPOBATH MOHATUSIMU:
rpad, cBA3HBIN Trpad, AepeBO, LMK, TPUMEHATh UX MPU PEUICHUU
3a/lay; YMEHHE UCIOJIb30BaTh rpauuecKoe MpeICTaBICHUE MHOYKECTB
JUISL OTIUCAHUSI PEAJIBHBIX MPOIIECCOB U SIBJICHU, TPU PEUICHUHU 3a]1a4
U3 IPYrUX y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUSIMU: ONPEACICHUE, AKCUOMA, TEOpPEMa,
JI0OKa3aTeIbCTBO;, YMEHHUE paclio3HaBaTb WCTHUHHBIE M JIOKHBIC
BBICKQ3bIBaHMS, IMPUBOJIUTH MPUMEPhl W KOHTPHPHUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPUIIAHUS BHICKAa3bIBAHUM

YMeHne onepupoBaTh MOHATHUSIMHU: HATYPAIBHOE YHCIO, MPOCTOE U
COCTaBHOE YHCJIO, [JEJIIMMOCTh HATYpPaJIbHBIX YHCEN, IMPU3HAKU
JEUMOCTH, IIeJI0€ YUCIIO0, MOJYJIb YHCIia, OOBIKHOBEHHAsl NIpoOb U
necAaTudHasi 1poOb, CTAHJAPTHBIN BUJ YMCIA, PAlIMOHAIIBHOE YHCIIO,
UppALMOHATIFHOE YHWCII0, apuMETUYECKU KBaJpaTHbIA KOPEHB;
YMEHUE  BBINOJHATH  JCWCTBUS  C  YHUCIAMH, CpPaBHUBATh
U yIOPSAIOYMBATh YHUCIIA, IMPEACTABIAThH YUCIA HA KOOPAUHATHOU
pAMOM, OKPYIVIATH YMCJIA; YMEHHUE JeNaTh INPUKUIKY U OLEHKY
pe3yJibTaTa BHIYUCIECHUN

YMeHue onepupoBaTh NOHATUAMH: CTEIEHb C LEIBbIM IOKa3aTeleM,
apu(pMETUYECKU KBaJIpaTHbIA KOPEHb, MHOTOUIEH, aJlreOpanyeckKast
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJlbHOM CTeneHH
OoJblIE €AVHUIIBI, YMEHUE BBINOJHATH pacyeThl Mo (Qopmyliam,

npeoOpa3oBaHus IIENIbIX, JAPOOHO-PAIIMOHANBHBIX BBIPAXKEHUN U
BBIPAKECHUN C KOPHSIMH, PA3JI0KEHUE MHOTOWIEHA HA MHOXXUTEIHU, B
TOM YHCJIE€ C HCIOJb30BaHUEM (QOPMYyNl Pa3HOCTU KBAAPATOB U
KBaJ[paTa CyMMBbI U pa3HOCTHU

YMeHue onepupoBaTh NOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHUE C
OIHOM IIEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHHME pEelaTh JMHENHBIE U KBAJpPATHbIE YPABHEHMS,
IpOOHO-pallMOHANIbHBIE YPABHEHMsI C OJHOW MEPEMEHHOM, CHUCTEMBbI
NBYX JINHEMHBIX YPAaBHEHUH, JTMHEHHBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JpOOHO-pallMOHANbHBIE HEPAaBEHCTBA C OJHOMU
MIEPEMEHHOM, B TOM YHUCJIE IIPU PEUIEHUH 3a7a4 U3 IPYTUX MPEIMETOB
U TPAKTHYECKHMX 3aJlady; YMEHHE HCIIOJIb30BaTh KOOPAUHATHYIO
NpSIMYI0 U KOOPJIMHATHYIO TUIOCKOCThH JUIsl M300pa)KeHHsl pelieHui
YPaBHEHH, HEPABEHCTB U CUCTEM
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YMeHue onepupoBaTh NOHATUAMU: PYHKIUS, TpaPuK QPYHKIIUU, HYITU

GyHKIHIH, MIPOMEKYTKU 3HAKONOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHusi, yObIBaHMS, HAWOOJbIIEE W HAaWMEHbIlIEe 3HAYCHUS
byHKINY; yMEHHUE ONEPUPOBATH MOHATHUSIMU: npsmast

MIPOTIOPITMOHAIEHOCTD, JIMHEWHAs (PYHKIUS, KBaipaTHIHAsT (PYHKITHUS,
oOpaTHas MPOMOPIHMOHATBHOCTh, Tapaboiia, Turepboia; yMeHUe
CTpouTh rpaduku HYHKIMHA, HCTIOTB30BaTh TPA(QUKH JJIs OTIPEICTICHUS
CBOWCTB TMPOIIECCOB W 3aBUCHUMOCTEH, IUISI  peIIeHHs 3a1ad u3
IPYTUX Y4eOHBIX MPEAMETOB U peaJbHOU KU3HU; YMECHHE BBIPAKATH
dbopMynamMu 3aBHCUMOCTH MEXKy BETMIYNHAMU

YMenue OIIEpUpPOBATH MOHATUAMU: [IOCJIEA0BATEIBHOCTb,
apupMeTnyeckas UM TE€OMETpUYECKas  IMPOrPECCHH;  yMEHHE
UCIIOJIb30BaTh CBOMCTBA MOCJIEN0BATENBHOCTEH, (POPMYIBI CyMMBI U
oOlIero wieHa Mpu peuieHUH 3aJad, B TOM YHUCIE 3aJad U3 JApPYrux
y4eOHBIX MPEIMETOB U PEATBbHOMN KU3HU

YMeHue pemaTh 3a/ladyd pa3HbIX THUIOB (B TOM YHKCIIE HA MPOIICHTHI,
JOJIM W YacTH, JABWXKEHUE, paboTy, ILIEHYy TOBapOB U CTOUMOCTh
MOKYTIOK W YCITyT, HAJIOTH, 33J]a4i U3 00JIaCTH YIpaBJICHUS TUIYHBIMU
U ceMeilHbIMM (UHAHCAMH); YMEHUE COCTaBJIATh BBIPAKCHHUS,
ypaBHEHMSI, HEpPABEHCTBA M CHUCTEMbl [0 YCJIOBHUIO 3aJlauu,
UCCIJIEIOBATh TIOJYYEHHOE PEIlIEHUE U OIICHUBATh MPaBA0NOA00HOCTh
MOJIYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh NOHATUSAMU: (PUTypa, TOUKA, OTPE3OK, MpsiMas,
Jyd, JIOMaHasi, yroJl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, paBHOOEAPEHHBIN

U PaBHOCTOPOHHUI TPEYroJbHHUKH, MPSMOYTOJbHBIA TPEYroJbHUK,
MeaMaHa, OMCCEKTPHUCa U BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJbHUK,
napauienorpamMm, pomO, NPSMOYTOJbHUK, KBaapaT, Tpaneuus;
OKpPY>KHOCTb, KpYT, KacarejbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢urypamu; yMeHHe peliath 3aJayd, B TOM YHUCJIE U3 NMOBCEIHEBHON
KU3HHU, Ha HAXOXKJIECHUE T'€OMETPUUYECKUX BEJIMYHUH C MPUMEHEHUEM
M3YYEHHBIX CBOMCTB (Uryp u (HakToB

10

YMeHue omepupoBaTh TMOHATHUSIMH: PABEHCTBO (UTYP, PaBEHCTBO
TPEYTOJIbHUKOB; TMapaJlIeIbHOCTh U MEPICHIUKYISIPHOCTh MPSMBIX,
yroil MEXAy TMPSAMBIMH, TEPICHANKYJSApP, HAKIOHHAS, IPOCKIINS,
nogo6ue Guryp, mogo0OHbIC TPEYTOTLHUKHI, CHMMETPHUSI OTHOCUTEIHHO
TOYKH W TIPSIMOW; YMEHHE pacIlio3HaBaTh PAaBEHCTBO, CHMMETPHIO
U noobue puryp, mapaieabHOCTh U MEPIEHIUKYISIPHOCTD TIPSIMBIX
B OKPY’KaIOIIEM MHPE
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11

YMeHue onepupoBaTh TOHATHSMHU: [UIMHA, PACCTOSHHUE, YIoJ
(BemuuuMHA yIyia, CHHYC M KOCHUHYC yTJla TPEYroJIbHUKA), MJIONIab;
yYMEHHUE OIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKAIOIIIEM
MUpE; yMEHHE MPUMEHATH (QOpMyINbl MepuMeTpa U IUIOLIAIH
MHOTOYTOJIBHUKOB, JUTMHBI OKPY>KHOCTH W TUIOMIATU Kpyra, oObema
OPSIMOYTOJILHOTO Tapaylieenunea; YMEHUE MPUMEHSTh MPU3HAKU
PaBEHCTBA TPEYTOJBLHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJibHUKA,
teopemy I[ludaropa, TpUroHOMETpHUUYECKHE COOTHOILIEHUS IS
BBIYKMCIICHUS JIIMH, PACCTOSIHUH, TUTOIIaIen

12

YMeHue wu300paxkarh IUIOCKHE QUTYpl W HX KOMOHWHAIIWH,
MPOCTPAHCTBEHHBIE (GUTYPHl OT PYKH, C TOMOUIBIO YEPTEKHBIX
UHCTPYMEHTOB M DJJEKTPOHHBIX CPEACTB IO TEKCTOBOMY WU
CUMBOJIbHOMY OITUCAHUIO

13

YMeHue omnepupoBaTh MOHATUAMM: HIPSMOYTOJbHAs — CUCTEMA
KOOpDAWHAT; KOOPJIMHATHI TOYKH, BEKTOpP, CyMMa BEKTOpOB,
MPOU3BEJCHUE BEKTOpa HAa YHUCJIO, CKaJspHOE MPOU3BEICHUE
BEKTOPOB; YMEHHUE HCIOJIb30BaTh BEKTOPbl H  KOOPJWHATHI
JUISl IPEJICTABJICHUS IAaHHBIX M PELICHUS 3a7a4, B TOM YUCIIE U3 APYTHUX
y4eOHBIX MPEAMETOB U peaTbHOMN KU3HU

14

YMeHue omnepupoBaTh MOHATHSAMH: CTOJOMKOBBIE U KpPYIOBBIE
auarpaMMbl, TaOMUUbl, cpeaHee apudmeTudeckoe, MeIuaHa,
HauOoJblllee U HaUMEHbIlIEEe 3HAYCHMs], pa3Max 4YHCIOBOrO Habopa;
YMEHHE W3BJE€KaThb, HMHTEPIPETUPOBATb M  MPeoOpPa3OBBIBATH
uH(pOpMaIMIO, TPEICTAaBICHHYI0 B TaOlMIax M Ha JuarpaMmax,
OTPAXKAIOLYI0 CBOMCTBA M XAPAKTEPUCTUKH PEAIBHBIX IPOLIECCOB

U SBJICHUM; YMEHUE paClO3HABaThb W3MEHYMBBIC  BEIWYUHBI
B OKPYXAaIOIlIEM MUPE

15

YMeHue onepupoBaTh MOHATHUSMU: CIYYaWHBIM OMBIT (CIy4alHBIN
AKCIIEPUMEHT), JJIEMEHTAPHOE COOBITHE (DJIEMEHTApPHBIM HCXO.)
CIIy4alHOTO OIbITa, CIy4ailHOE COOBITHE, BEPOATHOCTH COOBITHS;
yMEHUE HAXOJUTh BEPOSITHOCTU CIy4aWHBIX COOBITUH B ONBITaX C
PABHOBO3MOXHBIMU JJIEMEHTAPHBIMU COOBITUSMH; YMEHHUE PEIIaTh
3a/layd METOJOM OPTraHM30BAaHHOTO Tepedopa M C UCIOJIb30BAaHUEM
MpaBUJIa YMHOXKEHUS, YMEHHE OLICHUBAaTh BEPOSTHOCTU PEATbHBIX
COOBITUM U SBJICHUHN, MOHUMATh POJIb MPAKTUUECKH JTOCTOBEPHBIX
U MaJIOBEPOSITHBIX COOBITUH B OKPYXKAIOIIEM MHUPE U B JKH3HU;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIIMX YUCEJ U €r0 POJIbI0 B MACCOBBIX SIBJICHUSX
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YMenue BBIOUPATh MOAXOIANIMM W3YYSHHBIH METOJ IJs pelICHHS
3a/1a4y, IPUBOJUTH IPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U )KU3HH, PACIIO3HABATH NPOSIBICHUE 3aKOHOB MATEMATHUKH B
UCKYCCTBE, ONMCBIBATH OTAEJIBbHBIC BBIAAIOLIMECS PE3YJIbTATHI,
IIOJIyYCHHBIE B XOJE Pa3BUTUS MATEMATHKU KAaK HAyK{, NPUBOAUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B OTEUECTBEHHOU
¥ BCEMHUPHOU UCTOPUHU

HepequL IJIEMEHTOB COACPKAHUSA, IIPOBEPHECMDBIX Ha OI'D no maTeMaTHKe

Kon [IpoBepsiemMblii 2JIEMEHT COACpKAHUS
1 Yucna u BEIYUCIEHUA
11 HarypansHeie 1 niensie uncna. [Ipu3Haku AeTMMOCTH LENIBIX YUCE
1.2 OOBbIKHOBEHHBIE U JCCATHUYHBIE JpOOM, TPOILEHThl, OECKOHEUHBIE
NepUoANYECKUE Ipodu
1.3 | ParmonanbHbie uncna. ApudMeTudeckre omnepanuu ¢ paldoHATbHBIMU
qHClIaMu
1.4 | leiictButenpHbIe uncia. ApudmeTnyeckue onepannu ¢ AeMCTBUTEIbHBIMU
qHClIaMu
1.5 | IIpuGnmkeHHbIe BBIYUCICHUS, MIpaBUiia OKPYIJICHUS, IPUKUIKA U OIICHKA
pe3yibTaTa BRIUUCICHUHN
2 Anrebpanueckue BbIpaKeHHUs
2.1 BykBeHHbIE BbIpaKeHUS (BbIPAKEHUS C IEPEMEHHBIMHU )
2.2 Crermnienb ¢ 11enbIM nokaszatesneM. CTeneHb ¢ palMoHaIbHBIM MOKa3aTesIeM.
CBolicTBa CTENIEHU
2.3 MHorouseHsl
2.4 | Anrebpaudeckas 1poOb
2.5 ApudmeTnueckuii KOpPEHb HaTypaJIbHON CTEIEHHU. JencrBus
C apu(PMETHIECKUMU KOPHSIMHU HATypaTbHON CTETICHU
3 VYpaBHeHUS 1 HEPABEHCTBA
3.1 | Uensie u npoOGHO-panioHaNbHBIE ypaBHEHUs. CHCTEMBI M COBOKYITHOCTHU
YPaBHEHUM
3.2 [lenbie u 1poOHO-paloHaIbHbIE HepaBeHCTBA. CUCTEMbI U COBOKYITHOCTH
HEPaBEHCTB
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3.3 Perrenne TeKCTOBBIX 3a1a4
4 YucnoBble Mocae10BaTeIbHOCTH
4.1 ITocitenoBaTeIbHOCTH, CITOCOOBI 3aJJaHM ITOCIIEI0BATEILHOCTEH
4.2 | Apudmerndeckas U reoMeTpudeckas mporpeccuu. Gopmyia CIOKHBIX
MPOIICHTOB
3) OyHKIMH
5.1. | ®Oyskuua, cnocoObl 3ananus ¢yHkuuu. [padux Pynkmuu. OOnacth
ONpEJENCHUs] W MHOXECTBO 3HaueHuM ¢yHkuuu. Hymu Qyskimm.
[IpoMexxyTKH 3HAKOMOCTOSIHCTBA. [IpOMEKYyTKM MOHOTOHHOCTH (DYHKIIMH.
Makcumymbl ¥ MUHUMYMBI (QyHkiuu. HauOonbliee M HauMeHbllee
3HaYeHHE (PYHKIINU HA TIPOMEKYTKE
6 Koopaunatel Ha IPSMOU U TUIOCKOCTH
6.1 | KoopaunatHas npsimast
6.2 | JlekapTOBBI KOOPAMHATHI HA IJIOCKOCTU
7 ['eomerpus
7.1 ["'eomeTpuyeckue GUrypsl 1 X CBOMCTBA
7.2 TpeyroabHUK
7.3 MHOrOoyronbHUKH
7.4 OKpyKHOCTb 1 KpyT
7.5 | I3MepeHne reoMeTpuueCcKiX BETUYHUH
7.6 BekTopsl Ha TIIOCKOCTH
8 BeposTHOCTh 1 cTaTUCTHKA
8.1 OnucarenbHasi CTAaTUCTUKA
8.2 | BepositTHOCTB
8.3 | KomOunaropuka
8.4 | MHoxecTBa
8.5 |I'padm
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