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[TOACHUTEJIbBHAA 3AIINCKA

Pabouast mporpamma 1o maremMaTHKe JJisi OOy4YaroIIMXCSd C OrPaHUYECHHBIMU
BO3MOXHOCTSIMU 310p0oBb (fanee — OB3) Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHMUS
MOJTOTOBJIEHa Ha OCHOBe @DenepanbHOTO TOCYJAPCTBEHHOTO O00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOTO oOmero oOpazoBanuss u ero wusMmeHenuit (Ilpukas
Munnpocsemenuss Poccum ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunuctepctBoM roctunini Poccuiickoit depeparuu 05.07.2021 r., per. Homep 64101)
(mamee — ®I'OC O00), DenepabHON aTaNITUPOBAHHON OCHOBHOW 00pa30BaTEILHOM
MporpaMMbl  OCHOBHOTO 00IIero o0Opa3oBaHusi OOydYaloOIUXCS C  3aJepPKKOU
ncuxudeckoro passutus (mamee — @AOOIT OO0 OB3), ®denepanbHOi paboueit
[IporpaMmMbl  OCHOBHOTO 001miero oOpa3oBaHus 1O mpeaMmery «Maremartukay,
®enepanbHOl MPOrpaMMbl BOCIUTAHUSA, C YYETOM pACIpPEACIICHHBIX IO Kiaccam
MPOBEPSIEMBIX TPeOOBaHUW K pe3yJibTaTaM OCBOEHUS AJAaNTUPOBAHHOW OCHOBHOM
o0Opa30BaTeNbHON MpOrpaMMbl OCHOBHOIO OOIIEro 0Opa3oBaHUs OOyYaroUIMXcs ¢
OTpaHUYCHHBIMU BO3MOKHOCTSIMU 3/I0pOBbsi. B paboueli mporpaMme y4TeHBI UIEU U
nosioxkeHus: KoHuenuu pa3BUTHs MaTeMaTH4YecKoro oOpaszoBanusi B Poccuiickoit
®enepanuu.

O0mas xapakrepucTuka yueOHOro npeamera «MareMaTuka

VYuebubiit npeamer «MaremaTuka» BXOAUT B MPEIMETHYIO 00JacTh
«Marematuka U uHPopMatuka». OH CHOCOOCTBYET Pa3BUTUIO BBIUYHUCIUTEIBHOU
KyJbTYpbl M JIOTUYECKOI'O MBIIUICHUS, (OPMUPOBAHUIO YMEHHS I0Jb30BATHCA
QITOPUTMAMH, a TAaKXe MPUOOPETCHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEIHEBHON >ku3HM oOyuarmuxcs ¢ OB3. VYueOHblii mpeaMer pa3BUBaeT
MBIIIJIEHUE, TPOCTPAHCTBEHHOE BOOOpaxeHue, (YyHKIMOHAIBHYIO TPaMOTHOCTD,
yMEHUSI  BOCHPHUHMMATh M KPUTHUYECKH  aHAIM3UPOBATh  HMH(POPMAIIUIO,
MIPE/ICTABIICHHYIO B PA3IMYHBIX (hopmax.

OOyuenue maTemMaTuke Ja€T BO3MOXKHOCTh pa3BuBaTh y odyuatonuxcs ¢ OB3
TOYHYIO, PAIlMOHAIILHYI0O U WH()OPMATUBHYIO pedb, yYMEHHUE OTOWUpaTh HaumbOoJiee
MOJIXOJISIINE SI3bIKOBBIE, CHMBOJUYECKUE, TPAPUUECKUE CPEJCTBA JIJIST BBIPAKCHUS
CYXKJIEHUU W HATJIATHOTO UX MPECTaBICHUS.

Heo0xoauMbIM KOMIIOHEHTOM OOIIEH KyJbTYphl B COBPEMEHHOM TOJIKOBAHHUH
ABJIsSIeTCsl  o0liee 3HAaKOMCTBO C METOJaMU TO3HAaHUSA  J€HCTBUTEIBbHOCTH,
IpEeCTaBlICHUE O IPEIMETE U METOAaX MATEMATHKH, X OTIMYUNA OT METOJIOB JPYTUX
€CTEeCTBEHHBIX U TYMaHUTApPHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHHUS MaTEMaTHKU
JUISL pelIeHUs] Hay4YHbIX W TPUKIAAHBIX 3a7ad. TakuMm o0pa3oM, MaTeMaTHuyecKoe
oOpa3oBaHNe BHOCUT CBOM BKJIJ B (DOPMHUPOBAHUE OOIIIEH KyJIbTYphI YeJIOBEKA.

W3ydyeHne mareMaTUKH TakkKe CHOCOOCTBYET ACTETHMYECKOMY BOCIHUTAHUIO
YeJIOBEKa, MOHMMAHUIO KpacoThl M M3AIIECTBA MAaTEMAaTUYECKUX PACCYKICHHI,
BOCTIPUSATHIO TEOMETPUUYECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHH.



[IporpamMma oTpakaer cojepkaHue oOyudeHus mnpeamery «MaremaTuka» ¢
Y4ETOM 0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oO0ydarommxcs ¢ OB3. Opmanenue
y4eOHbIM IpeaAMeTOM «MaTeMaTuKa» MPEeACTABISIET ONPEACIICHHYIO CI0KHOCTD IS
yuanmuxcsi ¢ OB3. ¥V oOyuaronmxcs ¢ OB3 Hanbosnee BbIpaXX€Hbl OTCTABAHUS B
pPa3BUTUU CIIOBECHO-JIOTHUECKUX (POPM MBIIIICHHUS, TOITOMY aOCTpakTHBIE H
OTBJICUEHHBIE KaTErOpHUM MM TPYAHOJAOCTYIHBI. B TOXXe Bpems npu crnenralbHOM
oOydeHHH OOydarmuecss MOTYT BBIIOJHATH 3afaHuss 1o aiaroputMmy. OHu
BOCIIPUMMYMBBEI K TMOMOIIM, MOTYT BBIMOJHUTH MEPEHOC HAa AHAJIIOTMYHOE 3aJlaHHe
yCBOEHHOTO crocoba pemieHusi. CHMKEHHE Pa3BUTHSI MBICIUTENIBHBIX OINepalui u
3aME/IJICHHOE CTAaHOBJICHHE JIOTMUECKUX JEUCTBUM NPHUBOAAT K HEJOCTATOYHOMU
OCMBICJIEHHOCTH COBEPIIAEMbIX YYEOHBIX NEUCTBUH. Y 0O0ydarommxcs 3aTpyIHEHbBI
CUETHBIC BBIYMCIICHUS, MPOU3BOAMMBbIE B yMe. B NMHCHbMEHHBIX BBIYHUCICHUSX OHU
MOTYT MPOIMYCKaTh OJUH W3 MPOMEXYTOUHBIX miaroB. [Ipum paboTe ¢ 4YUCIOBBIMU
BBIPQKEHUSIMHU, BBIYMCICHUEM WX 3HAYCHUSI MOTYT HE YIEPKUBATh MPABUILHBIN
nopsiiok aercteuid. [lpu ynpoienuu, npeodpaszoBaHuu BelpaxkeHuid ydamuecs ¢ OB3
HE MOTYT CAMOCTOSITEJIbHO IMPHUHATh PELIEHUE O MOCIIEI0BATEIBbHOCTH BBINOJHEHUS
nercTBuii. KOHKPETHOCTh MBIIUICHUSI OCJIOXKHSIET YCBOCHHS HAaBBIKA PEIICHUA
YpPaBHEHUH, HEPABEHCTB, CUCTEMBI ypaBHEHHWW. MM MaloAgOCTyNHO COBEpLIEHUE
00paTUMBIX ONIEPALIHIA.

Huszkuii  ypoBeHb  pa3BUTHS  JIOTUUECKUX  OINEpaluid, HEA0CTaTOYHAs
00OOILIEHHOCTh MBIIUICHUS] 3aTPYAHSIOT U3ydeHHEe TeMbl «DyHKIUW»: TpHU
onpeneneHu  (QyHKIMOHAIBHOM 3aBUCUMOCTH, IPU ONMCAHUU TIpapUuecKoi
CUTYAIINH, UCTIONB3Ys T€OMETPUUECKUH, anreOpandeckuid, (GyHKIIMOHATBHBIN S3bIKH.
Hepenko yuamiuecst He BUAAT pa3HULBI MEXKIY 00JIACThIO ompezesieHuss GyHKUUU U
00J1aCThIO0 3HAUECHHI.

Pemenne 3amad conpsbkeHO € TPYAHOCTAIMHU O(OpMIIEHUS KpaTKOW 3aIucH,
IPOBEICHMS aHaJIM3a YCIOBHS 3a7auu, BbIeJIEHUs cyliecTBeHHoro. O0yyarommuecs ¢
OB3 3arpynHAOTCS caenaTh yMO3aKIOYEHHE OT OOIIEero K 4YacTHOMY, HEPEIKO
BBIOMPAIOT HEpaLMOHAIbHBIE CHOCOOBI  pEUIEHUs, MHOrJa OrpaHUYUBAIOTCS
MaHUIYJISIUSAMU C YUCIIAMH.

[Ipy wu3yueHuum reoMeTpuyeckoro marepuana ooOyyatommecs c¢ OB3
CTAJIKUBAIOTCS C  TPYAHOCTBbIO  JeNaThb  JIOTUYECKHUE  BBIBOJbI,  CTPOUTH
NOCJIEIOBATENbHBIE paccy X ieHNs. HenpouHble 3HaHUSI OCHOBHBIX TEOPEM I'€OMETPHH
OPUBOJUT K OIIMOKaM B PEIICHWH TeoMeTpuueckux 3agad. OOydaromumecss MOryT
HOIMEHUTH (POpMyJTy, HEPABUIBLHO NPUMEHUTH TeopeMy. K cepbe3HbiM ommnbkaM B
pelmIeHMM  3aJad  OPUBOAAT  HENOCTATOYHO  Pa3BUTHIE  MPOCTPAHCTBEHHBIE
npencraBieHus. UM Cl10HO BBIOJHUTH YEPTEXK K YCIOBUIO, B TUCBbMEHHBIX paboTax
OHHU HE MOTYT MPUBECTU OOBICHEHUE K UEPTEXKY.

TouyHOCTBH 3a1IOMMHAHUS ¥ BOCIIPOU3BEICHUS yUeOHOTO MaTepraia CHIKEHBI 10
npudynHe cyxeHuss oObema mnamatu. OOydaronumess ¢ OB3 TpeOyercss Oosblie
BPEMEHM Ha 3aKpeIUIeHWe Marepuana, akTyajlu3alus 3HAaHUH 10 OIope MpHu
BOCIIPOU3BEICHUMU.

Jli1s mpeoionenys TpyAHOCTEHN B M3yUyeHUHU y4eOHOTo npeaMera « MaTtemaTikay
HeoOXxoaMMa ajanTaius o0beMa M XapakTepa yd4eOHOTO marepuaia K
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MO03HABATENbHBIM BO3MOXKHOCTAM yuanuxcs ¢ OB3. Cnenyer yueOHBIN MaTepual
IPENOJHOCUTh HEOOJBIIMMHU MOPLHUSIMH, YCIOXKHSSI €ro MOCTENEHHO, W3bICKUBAThH
crocoObl  afanTalMy  TPYIHBIX 3aJaHUM, HEKOTOpble TEeMbl JlaBaTh Kak
03HAKOMUTEJIbHBIE; UCKIIF0YATh OTAEIIbHBIE TPYIHbIE JOKA3aTENbCTBA; TEOPETUYECKUI
MaTEepUAl PEKOMEHIYETCS H3y4daTb B IPOLIECCE IMPAKTUYECKOW JEATEIBHOCTH II0
pemieHnto  3agad.  OpraHudeckoe €OUHCTBO MPAKTHYECKOM W YMCTBEHHOM
JCSTENIbHOCTH Y4YalllUXCd Ha ypOKax MAaTeMaTUKH CIIOCOOCTBYIOT TMPOYHOMY U
CO3HATEJIbHOMY YCBOCHHIO Oa3MCHBIX MATEMAaTUYECKUX 3HAHUM U YMEHUI.

Heau u 3a1a4u u3ydyenus yueoHoro npeamera «MaremaTukay

[IpuopuTeTHBIMU Yyeramu 0OOyUeHHs] MaTeMaTHKE B 5—9 Kiaccax sSIBISIOTCS:

" (opMHUpOBaHUE IEHTPATBHBIX MAaTEMATUYECKUX MOHATUNA (YHUCTIO, BETUUYHUHA,
reoMeTpuyeckas  Qurypa, IIEpEMEHHas, BEPOSTHOCTb, GyHKLINA),
o0ecrneunBalOIMX MPEEMCTBEHHOCTh M TEPCHEKTUBHOCTh MaTEMaTHYECKOTO
oOpazoBanus o0y4aronuxcs ¢ OB3;

* noxaBeaeHue oOyyaromuxcs ¢ OB3 Ha 1OCTyTHOM 171 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATHKH M OKPYIKAIOIIETO MUPA, TOHMMAaHNE MAaTEMAaTHKN KaK
4acTu 00IIeH KyIbTYphl YEJIOBEUECTRA;

" pa3BUTUE MHTEJUICKTYaJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH 0O0YyYaromuxcsi ¢
OB3, no3HaBaTeNbHON aKTUBHOCTH, UCCIEA0OBATEIIbCKUX YMEHUN, KPUTUYHOCTH
MBIILICHUS, UHTEpeca K U3YUCHUIO0 MaTeMaTUKH;

* ¢opmupoBaHUe (PYHKIMOHAIBHOM MaTEMaTHUYE€CKONW TI'PaMOTHOCTU: YMEHUS
pacmo3HaBaTh TPOSBICHUS MaTEMAaTHYCCKUX  MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peabHBIX )KH3HEHHBIX CUTYAIUSIX U TIPU U3YUCHUH IPYTHUX
y4eOHBIX TMPEAMETOB, TPOSIBICHUS 3aBUCUMOCTEH UM 3aKOHOMEPHOCTEM,
dbopmMyIMpoBaTh WX Ha SA3bIKE MaTEMaTUKH U CO3/1aBaTh MaTEMaTHYECKHUE
MOJICNIA, TPUMEHSTh OCBOCHHBIM MaTEMaTWYECKUM amnmapar s peIICHHS
MPAKTUKO-OPUECHTUPOBAHHBIX  3a/lad, HMHTEPIPETUPOBATH H  OIIEHUBATH
MOJIyYCHHBIC PE3YJIbTATHI.

JlocTikeHne 3TUX 1eNie 00ecrieunBaeTCs PEIICHHEM CIEAYIOIINX 3A0ay.

» ¢opmupoBath y oOyuarmmxcsi ¢ OB3 HaBblkM y4ueOHO-TIO3HABATEILHOMN
JESATEIbHOCTH: TUIAaHUPOBAaHUE pPAOOThI, TMOMCK pAIMOHAIBHBIX IyTeH ee
BBITIOJIHEHUSI, OCYIIIECTBIICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBATh HWHTEIUICKTYaTbHOMY pa3BUTHIO, (OpPMHpPOBATH KadecTBa,
HEO0OXOIMMbIC YEJIOBEKY JJIsl TIOJIHOLIEHHOM U3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MAaTEMaTUYECKON JEATeIbHOCTU: SCHOCTH U TOYHOCTU MBICIIH,
WHTYHUIIUH, TPOCTPAHCTBEHHBIX MPECTABICHUM, CTIOCOOHOCTH K TIPEOI0JIECHUIO
TPYAHOCTEM;

* (GopMHpPOBATH KIFOUEBBIC KOMIICTCHIIMM YYalIUXCs B paMKax MPEAMETHOU
obnactu «Maremarruka U THGOPMATHUKAY;

" pa3BUBATH MOHITHIHOE MBINIIEHUS o0ydaromuxcs ¢ OB3;



" OCYILIECTBJISTh KOPPEKIUIO MO3HABATENBHBIX MpolieccoB oOyuatonuxcs ¢ OB3,
HEOOXOJUMBIX JUIsl OCBOGHHS MPOTPaMMHOrO MaTepuaia Mo ydyeOHOMY
peIMETY;

" [peaycMaTpUBATh BO3MOKHOCTh KOMIIEHCAIIMU 00pa30BaTEIbHBIX 1€(PUIIMTOB B
OCBOCHHMH TMPEIIECTBYIONIETO MPOrpaMMHOTO Marepuaia y oO0ydaroluxcs ¢
OB3 1 HETOCTAaTKOB B UX MaTEMaTUYECKOM Pa3BUTHH;

" copMUPOBATH YCTOWYUBBIN UHTEPEC YUAIIUXCS K ITPEIMETY;

" BBISBJISTH U pa3BUBATh MATEMAaTUYECKHE U TBOPUYECKUE CLIOCOOHOCTH.
OCHOBHBIE JIMHUM COJEpkKaHUS Kypca mMareMaTuku B 5—9 knaccax: «YHucna u

BBIUHUCICHUS», «Anredpa» («AnreOpandeckue BbIpaXEHUs», «YpaBHEHHS U
HepaBeHCTBa»), «Dynkium», «l'eomerpus» («['eomerpuueckue ¢urypel u ux
CBOMCTBa», «3MepeHne reOMETPUUYECKUX BETUUNHY), «BEpOSITHOCTh U CTATUCTHKA.
JlaHHBIE TUHUU PA3BUBAIOTCS NApAJIEIbHO, KaKJasi B COOTBETCTBUHU C COOCTBEHHOM
JIOTUKOW, OJHAKO HE HE3aBUCUMO OJHA OT JpPYroi, a B TECHOM KOHTAKTE H
B3aumozeiicteun. Kpome 3Toro, ux oOBEAMHSAET JIOTWYECKas COCTaBIISIOIIAs,
TPaJULIMOHHO MTPUCYINAs MATEMATUKE U IIPOHU3BIBAIOIIAs BCE MATEMATHUYECKUE KYPChI
u coaeprkatenbHble JInHuu. ChopmynupoBanHoe B DepepaibHOM TOCYIapCTBEHHOM
o0pa30BaTeNbHOM CTaHAAapTe OCHOBHOI'O 00ILEro o0pa3oBaHUs TpeOOBaHHE «YMETh
ONEpUPOBATh MOHATUIMU: ONPEIAECICHUE, aKCUOMA, TEOPEMA, JOKA3aTEIbCTBO; YMEHHE
pacro3HaBaTh HCTUHHBIE W JIOKHBIE BBICKA3bIBAHUS, IPUBOAUTH NPUMEPH U
KOHTPIPHUMEPBI, CTPOUTH BbICKA3bIBAHUS M OTPULIAHUS BBICKA3bIBAHUI» OTHOCHUTCS KO
BCEM KypcaMm, a pOpMHUPOBAHUE JIOTUYECKUX YMEHUHN paclpeesieTcsl 0 BCEM rogam
00yueHHsI Ha YPOBHE OCHOBHOI'O O0IIEro 00Opa3oBaHuUsl.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pPE3yJIbTaTaM
ocBoeHus DenepanbHOl padodell mporpamMMBbl, pacrpeeIEHHBIM 0 T0/1aM 00y4YeHuUs,
CTPYKTYPHUPOBAHO TaKUM OOpa3oM, YTOOBI KO BCEM OCHOBHBIM, MPHUHIMIHAIbHBIM
BoIpocaM  oOyyaromuecss  oOpamainch  HEOJHOKPATHO, 4YTOOBI  OBJIAJICHHE
MaTEMaTUYECKUMH TMOHATUSAMU M HaBBIKAMH OCYIIECTBIBLIOCH IOCIEN0BATEIBHO U
NOCTYNaTeNbHO, C COOJIOACHUEM MPUHIUIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIFOYAJIMCh B OOIIYI0 CUCTEMY MaTeMaTUYECKUX MpPE/ICTaBICHUM 0O0ydaromuxcs ¢
OB3, pactmpsis 1 yriyousist e€, 00pas3ysi IpOYHbIE MHOXKECTBEHHBIC CBsi3H. OOIme
e U3ydeHus yueOHoro npenMera «MaTtemaTukay npeacTaBieHsl B DepepanbHO
paboueit mporpaMmmMe OCHOBHOT'O OOIIIEro 00pa30BaHMS.

Oco0enHocT 0TOOpPA ¥ aJaANITALIMM Y4eOHOT0 MaTepUaJia o MaTeMaTHKe

OOyuenue ydeOHOMYy mipenMery «MaTemaTuka» CTPOUTCS Ha CO3JIaHUH
ONTUMAJIBHBIX YCIIOBUH JJII YCBOSHUSI TPOTPAMMHOTO MaTepuajia 0OyJaroruMucs ¢
OB3. bonbioe BHUMaHuE yenseTcs 0T00py yueOHOTO MaTepralia B COOTBETCTBUU C
NPUHIIAIIOM JOCTYITHOCTH TPH COXPAHEHHH OOIIero 0a3oBOr0 YPOBHS, KOTOPBIN
JIOJDKEH T10 COJICPKaHUI0 U 00beMy OBITh aJallTUPOBAHHBIM 17151 oOyuarommxcs ¢ OB3
B COOTBETCTBUUM C HX OCOOBIMH OOpa3zoBaTeIbHbIMU MOTpeOHOCTIMU. Cremyer
00JIeTYUTh OBJIaJICHHE MarepuaioMm oOydaromumucs ¢ OB3 mocpeactBom ero
JE€TaTbHOTO OOBSICHEHHS C CUCTEMATUYECKUM MTOBTOPOM, MHOTOKPATHON TPEHUPOBKHU
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B INPUMEHEHHUU 3HAHUM, HMCHOJb3ysd INPUEMbl aKTyalu3auuu (BU3yajbHas Omopa,
namsTKa).

Pabouast mporpamma mnpeaycMaTpUBaeT BHECEHHUE HEKOTOPBIX H3MEHEHMIA:
yMEHBIIIEHUE 00BbEMa TEOPETUYECKUX CBEJCHUM, BBIHECEHHE OTICIbHBIX TEM HIIU
HEeJBIX pa3/iesIoB B MaTepHalbl JJi1 0030pHOT0, 03HAKOMUTEILHOTO U3YUYCHHUSI.

HN3menenus nporpamMmsl B 5-9 Kiaccax

Mamemamuxa 6 5 u 6 knaccax

B 03HakOMHTENIBHOM IUIAHE PEKOMEHAYETCS H3y4daTh CIEAYIOIIUE TEMBbIL:
«Pumckas mymepamus», «PaBubie Qurypb», «lumuuap, konyc, mapy», «Kyo»,
«IIpsmoyronpHbI napaienenunen», «llepememienre no KOOPAUHATHON TPSIMOW»,
«Mopaynp uncna», «YucinoBele MpOMEXyTKH»; «Macmrad» (u3yyaercss B Kypce
«I"eorpadusy»); «M3o00paxeHnrue reomeTpuueckux (pUryp Ha HEJIMHOBAHHOW Oymare ¢
UCIIONb30BAaHUEM LHPKYJIS, JIMHEWKH, YrOJbHUKA, TpPAaHCHOpPTHpa», «/lnuHa
OKpyxXHOCTH», «lInomanp kpyra», «Ilapannensubie npsmeie», «lleprneHIUKyIsIpHbIE
npsimeie», «OceBast U LIEHTpaJlbHAass CUMMETPUN» (M3ydaeTcsl B Kypce N€OMETPHUN);
«beckoHeuHble TNEPUOANYECKUE JAECIATUYHBIE ApoOU. JlecATHUHOE NpUOIHKEHHE
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce ajireophbl).

Crenyer yMEHBIIMTH KOJMYECTBO YacOB Ha CIEAyHOIIHE TeMbl: «Pemenue
JOTUYECKUW 3amau», «J{nmuHa otpeskay, «lllkame», «PacnpenenuTenbHbI 3aKOH
YMHOXXEHHS», «3aluch MPOU3BEAEHUS ¢ OyKBEHHBIMA MHOXKUTEIIMIY, «IlocTpoenue
KOH(Urypanuii U3 vactell npsAMon, OKPYKHOCTH Ha HEJIMHOBAHHOW W KIIETYATOU
Oymarey», «Jlemurenu u kpatHble. [IpuszHaku nenmumoctn», «Hambompmmii oOumi
JeJINTENb U HauMeHblllee oluiee KpaTHoe. [[enMMOCTh CyMMBl U TIPOU3BEICHUS.
«IIpuBenenue 1poOu kK HOBOMY 3HaMeHaTeo», «HaxoxaeHue yacTu 1eaoro 1 Lejaoro
1o ero yactu». «OKpyrieHue JecATHUHbIX Ipooeii». «Pemienue 3a1a4y nepedbopom Bcex
BO3MOXKHBIX BapuaHTOB». «CocTaBiieHHE OYKBEHHBIX BBIPAKCHHH 110 YCIOBHUIO
3a1aur». BeIcBOOOIMBIIIECS YaCchl MOXHO HCIIOJIb30BAaTh HAa IOBTOPEHUE (B HavaJle U
KOHIIe y4eOHOTro rojia), Ha M3y4eHue Haubosee TpyAHbIX U 3HAUUMbIX TeM: B V Kjacce
— Ha pelIeHre ypaBHEHUM, IPUBEACHHUE IPOOU K HOBOMY 3HAMEHATEI0, YMHOKEHUE U
NeJeHue JAECATUYHBIX Jpoleit, m3mepenue yrioB; B VI kimacce — paeiicTBus ¢
ITOJIOKUTENIBHBIMU M OTPULIATEIBHBIMU YUCJIAMHU, PEHICHUE YPAaBHEHUH, CIOKEHUE U
BBIYMTAHHUE YHCEII, COJEPKAIIUX LETYI0 U IPOOHYIO YacTh, HA YMHOKEHHUE U JICJICHUE
O0OBIKHOBEHHBIX APOOEH.

Anzeopa

B 03HaKOMHTENBHOM IUIAHE PEKOMEHAYETCS H3y4daThb CIEAYIOIINE TEMBI:
«ppaunonanbsHbie yncia. JleicTBUTeNbHbIE Ynciaa», «CpaBHEHUE TEMCTBUTEIbHBIX
yucen, apudmeTrueckue ACHCTBUS C JACUCTBUTENbHBIMU unciaMn», «Haxoxnenue
npUOIMKEHHBIX 3HAYEHUM KBaJpaTHOro KopHs», «Teopema Buera», «Pemenus
YPaBHEHUH TPEThEN U YETBEPTOM CTENCHEN PA3JIOKEHUEM HA MHOKUTEI, « DYHKIIUSA Y

=V/x 1 ee rpaduK», «ITOrpenrHOCTh ¥ TOYHOCTD IPUOIMIKEHH», «UeTHBIE H HeueTHBIE
bynkmn», «OyHKIHA y=X"», «DyHKIHA y= ax’, ee rpaduk u cBoiicTa. I'paduku
(ynkimit y= ax? + n u y=a(x-m)?, «Y paBHEHHE C ABYMsI IEPEMEHHBIMH M €10 TPAPUK»,
«I"padmueckuii cnocoO peuieHus: CUCTeMbl YpaBHEHUI», «300paxenue



YJIEHOB apu(METHIECKON U T€OMETPUIECKON MPOrPeccuil TOUKaMu Ha KOOPIUHATHON
IJI0CKOCTU. JIMHENHBIN U SKCHOHEHIMAIbHBINA POCT. CI0KHbBIE TPOLEHTHD).

Crnenyer yMEHBIINTh KOJIMYECTBO YacOB Ha HU3y4deHHE TeM: «DPopMyibD»,
«Jloka3arenbCcTBO TOXKIECTB», «JIMHEWHOE ypaBHEHHE C JIBYMsI HEU3BECTHBIMNY,
«I'padux nuHEHHOTO ypaBHEHHs C IByMs NEpeMEeHHbIMIY, «Ipaduueckoe perieHue
JMHEHHBIX YPaBHEHUN U CUCTEM JIMHEWHBIX ypaBHEHUI», « CBOMCTBA KBaJpaTUUHOM
(byHKIMN.

BreicBOOOIMBIIMECS Yachl PEKOMEHIYETCS HUCIOJIb30BaTh: JUISl  JIy4lIEH
npopaboTKu HanboJee BaXKHBIX TeM Kypca: «Pelienue ypaBHeHUu», «Pemenue cucrem
ypaBHeHU», «CoBMecTHbIE JAeWcTBUS C JpoOamu», «IIpruMeHeHHe CBOWCTB
apu(MEeTUYECKOT0 KBaJAPAaTHOTO KOPHA»; Ha TIOBTOPEHHE, pEIICHHe 3ajad,
npeoOpa3zoBaHue BHIPAKEHUI, a TAK)KE Ha 3aKpEIICHUE U3YYEHHOT0 MaTepuara.

T'eomempusn

Crnengyer OCHOBHOE BHHMAHME YJIEIUTh IIPAKTUYECKOM HAIPABIEHHOCTH Kypca,
UCKJIIOYMB M YNPOCTUB HAMOOJEe CIOXKHBIA JJii BOCHPUATUS TEOPETUUYECKUMN
matepuan. Ha ypokax reoMerpum HEOOXOAMMO MaKCUMaIbHO HCIOJIb30BaTh
HarjasHble CpelcTBa OOydeHMs, OoJibllle NPOBOJAUTH MPAKTUUYECKUX padoT ¢
yudaluumucs, pemarsb 3agaud. CTpOUTh pelieHre 3aad Npu MOCTOSHHOM 00pallleHnu
K HAIJIAJHOCTH — PUCYHKaM U YEpPTEkKaM.

O3HakOMHUTENBHO aTh TEMBL: «TeopeMbl M J0Ka3aTeabCTBO. AKCHOMBD»,
«JlokazarenbCcTBO  OT HOPOTUBHOTO», «CyllecTBOBaHWE M €IMHCTBEHHOCTH
NEPIEHIUKYJIApa K IpsAMon», «Meron reoMeTpud4ecKux Mecr», «MeTton yaBOeHus
Meauanb, «Teopema Paneca U TeopeMa O NPONOPLMOHAIBHBIX OTpe3Kax», «LlenTp
Macc TPeyrojbHUKay, «I3MeHeHre TPUrOHOMETPUYECKUX (PYHKLMNA TPU BO3PACTAHUU
yria»y, «®Dopmynsl g paguyCcoB BIMCAaHHBIX M OIMCAHHBIX OKPYKHOCTEU
PaBUIbHBIX MHOTOYTOJBHUKOBY», «YpaBHEHUE NpsAMoi», «JlBuxkenue», «CBoiicTBa
INBWKEHUA», «TeopemMa 0 IPOU3BENECHUN OTPE3KOB XOPJ, TEOPEMBI O NMPOU3BEICHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KACATEIBHON.

CrenyeT yMEHBIIMTh KOJMYECTBO YAacOB Ha HM3ydyeHHE TeM: «CMMMETpHUYHBIE
¢urypsl. OCHOBHbBIE CBOMCTBa OCEBOW CUMMETpUNY, «LleHTpanbHas cuMMeTpus»,
«ITapamnensubiii  mepenocy, «lloBopor», «IlIpeoOpazoBanue momodus. IlomgoOue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 3aJa4d HA ITOCTPOCHHUE C ITOMOUIBIO
LUAPKYJA W JIMHEMKW», «JlekapToBBI KOOpPAMHATBI Ha IUIOCKOCTW», «Pemienne
TpEyroJabHUKOBY, «[log00ue dhurypy.

BricBoOoAMBIIIMECS YaChl UCTIOIB30BaTh HA pEIEHHE 33]1a4 U TIOBTOPEHHUE.

Bepoamnocmb u cmamucmuxa

B cBsi3u ¢ TeM, YTO AAaHHBIM KypcC BbI3bIBACT HAMOOJBIINE CIOKHOCTH MAJIS
oOyuaromuxcst ¢ OB3, cBsi3aHHBIE CO CHUXEHHBIM YPOBHEM pPa3BUTHUSL CIIOBECHO-
JIOTUYECKOTO MBIIIJICHUS, €r0 M3y4YeHHE JOJHKHO CTPOUTHCS Ha 0a30BOM ypOBHE U
JOCTYITHOM I Y4YEHUKOB Marepuane. OCHOBHOE BHHMAaHHME CIEAYET YICIUTh
pasznenaM, CBA3aHHBIMM C IIOBTOPEHMEM MPOWJICHHOIO MaTrepuasna, yBEIUYUTh
KOJIMYECTBO YNPAXKHEHUN W 3aJIaHUM, CBA3AHHBIX C IMPAKTUYECKOU JI€STEIbHOCTHIO
oOydJaronuxcsi.



HeobxonumMo nepecMOTpeTh COJAEp’KaHHE TEOPETUYECKOro MaTepuayia u
XapakTep €ro M3JIOKEHHs: TEOPETHUYECKUMH MaTepuall NPENOJHOCHTh B IPOLECCE
pelIeHns 3aa4 W BBINOJHEHUs 3aJaHUK HArJsAJHO-IIPAKTHYECKOTO XapakTepa; He
TpeOOBaTh BBIBOJIA M 3alIOMUHAHMS CIOXKHBIX (DOPMYI, pelIeHUs HeCTaHAApPTHHIX,
TPYAOEMKHX 3a1aHUM. P TeM ciieryeT nu3ydaTb B O3HAKOMHUTEIBHOM IUIAHE.

PaGouass mporpamMmmMa TpenoCTaBIIsIeT TMeAaroraM CBOOOIY B paclpeeicHUn
MaTepuaa Mo 4eTBepTsAM (TpumecTpam). PactipeneneHre BpeMeHH Ha H3yUeHUE TEM B
TEYCHHE yd4eOHOro ToJla CaMOCTOSITENIbHO —OIpenaersieTcs:  00pa3oBaTelbHOU
OpraHu3alMe U 3aBUCUT OT OCOOEHHOCTEeH Tpynmbl oOywaromuxcs ¢ OB3 u ux
0CcOOBIX 00pa3oBaTeIbHBIX MOTPEOHOCTEH.

Buasl nesarenbHoctu o0yuawmuxcs ¢ OB3, o0yciioBi1eHHBIE 0CO0BIME
o0pa3oBaTeIbHBIMHU MOTPEOHOCTAMM U 00ecIeYnBaIOIINe OCMbICJIEHHOE
0CBOEHME cO/IepPKaHuM 00pa3oBaHus Mo npeaMery «MaremMaTuka

Conepxkanue BHIOB JesTenbHOCTH oOydatomuxcsa ¢ OB3 ompeaensieTcss ux
0coObIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMU. [IOMHMO HIMPOKO MCHOJIB3YEMBIX B
OOII OOO o0mux a1 BceX 00ydYaroIUXCsl BUIOB JIEATEIBHOCTH CJIEIYET YCUIIUTh
BU/JIBI ICSTEIBHOCTU CTICIM(PUYHBIC JIJISl TAHHON KaTeropuu JeTeu, o0ecrnednBarome
OCMBICJIICHHOE OCBOCHHE COJAEpX aHUs oOOpa3oBaHUs MO NpeIMETy: YCUJICHHE
PEIMETHO-IIPAKTUYECKON JEATENBHOCTH C AKTUBH3aUMEHd CEHCOPHBIX CHUCTEM;
YepelOBaHUE BHUJOB JICSITECIIBHOCTH, 3aJCHCTBYIOIIMX pPa3jIU4HbIE CEHCOPHBIC
CHUCTEMBI; OCBOEHHE MaTepuaja ¢ OOPOW Ha AITOPUTM; «IIOLIArOBOCThY» B U3YUYECHUH
Marepuaa; UCIOJIb30BAHUE TOTOJHUTEILHON BU3YaIbHOM OMOPHI (CXEMBI, 11a0JI0HBI,
OTIOpHBIC TaOJMIIBI); PEUEBOM OTYET O TMPOIECCe U pe3yibTaTe AeATEIbHOCTH,
BBINIOJIHEHHE CHELMAIBHBIX 33JaHul, OOECIEeUMBAIOIINX KOPPEKLHUIO pEeryJsiuuu
y4eOHO-TI03HABATENBHOM IEITEIbHOCTU U KOHTPOJIb COOCTBEHHOI'O PE3yJIbTaTa.

Jns oOydvarommxcs ¢ OB3 CylliecTBEHHBIM SBIISIFOTCS MPUEMBI pabOThI C
JEKCHUYECKUM MarepuanoM 1o mnpeamety. [IpoBoaurtcs cnenuanbHas padoTta 1o
BBEJICHUIO B aKTHUBHBIN CIIOBapb OOYYalOIIMXCS COOTBETCTBYIOIIEH TEPMHHOJIOTHH.
N3yuaemMble TEpMUHBI BBOJISATCS HA TIOJIMCEHCOPHOU OCHOBE, 00s3aTelIbHA BU3yalbHAs
MOJIJIEPIKKA, aJITOPUTMBI pa0OTHI C OTIPEIETICHUEM, OTIOPHBIE CXEMBI JIJIsl AKTYyaJTU3aI|H
TEPMUHOJIOTUH.

Mecto yueOHOTr0 nnpeamera «MaremaTnka» B y4eOHOM ILIaHe

B coorBercTtBUM ¢ @DenepaibHbIM TOCYJApPCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJApPTOM OCHOBHOTO 00IIero oOpa3oBaHHUs y4eOHBIH mpeaMer «MareMaTukay
BXOJUT B TMpeaMeTHyr0 oOnacth «MaremaThka W WH(GOpPMATUKa» W SBISETCS
o0s3aTeNnbHBIM [ u3ydeHus. B 5-9 knaccax yueOHbli mpenmer «MaTeMaTukay
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TPaJIMLIMOHHO HU3Y4YaeTcs B paMKax CIEIyIOLIUX y4eOHBIX KypcoB: B 5-6 kjaccax —
Kypca «Marematuka», B 7-9 kiaccax — KypcoB «AnreOpa» (BKJIIOYas SJIEMEHTHI
CTaTUCTUKA M TEOpUH BeposiTHocTel) u «l'eomerpusi». Hacrosieid nporpammoi
BBOJIUTCS CAMOCTOSITENIbHBIN yU4eOHBIN Kypc «BeposiTHOCTh U CTaTUCTUKAY.

Hacrosieit nporpammoii mpelycMaTpuBaeTCs BblIeJIEHUE B y4eOHOM IIJIaHE Ha
U3y4EeHNE MaTEMAaTUKH B 5—6 Kiaccax 5 y4eOHBIX 4acOB B HEJIEIO B TEUEHHE KAXKIOTO
roja oOydeHus, B 7-9 kiaccax 6 yueOHbIX 4aCOB B HEJIEIIO B TEUEHUE KaXKA0I0 roja
00yueHus, Bcero 952 y4eOHBIX yaca.

Copnepxxanue ydeOHOro mnpenMera «MaTemaTuka», MNOPEICTABICHHOE B
®denepanpHOil pabodeit mporpamme, cooTBercTByeT PI'OC OO0, DenepanbHOi
OCHOBHOM 00pa3oBaTeNbHOM MporpaMMe OCHOBHOTO oOOIIero oOpa3oBaHusl,
®denepanbHON aganTUPOBAHHONW OCHOBHOW 00pa30BaTeNIbHOW MporpaMMe OCHOBHOTO
o0uiero oopa3oBaHus 00y4JarOIUXCsl € 3aA€PKKON ICUXUYECKOTO PAa3BUTHS.

Tematnueckoe IUTAHUPOBaHHME YYEOHBIX KYpCOB U PEKOMEHIyeMOe
pacnpezesieHue yueOHOro BpeMEHH JUIsl U3yU€HUsl OTAEIBHBIX TEM, IPEJI0OKEHHbBIE B
HACTOSIIIIEW MPOrpaMMe, HaJl0 pacCMaTpyUBaTh KaK IPUMEPHBIE OPUEHTUPHI B IIOMOILIb
COCTABUTENIO aBTOPCKOW paboyeil mporpaMMbl M MPEXKAE BCEr0 YUYUTEN0. ABTOP
pabouell mporpaMMbl BIIPABE YBEIMYUTH MPEIJIOKEHHOE YUCIO y4eOHBIX 4acoB Ha
TEeMbl, TpeOyrolue Ooyiee JUIMTEIbHOro u3ydeHus oOydarommmucs ¢ OB3, wnm
YMEHBIIUTh KOJUYECTBO YAaCOB HAa TEMbI, U3y4aeMbl€ HA O3HAKOMUTEIHHOM YPOBHE.
JlomycTUMO TakXke JIOKaJbHOE Iepepacnpe/ieieHUE M IEePECTaHOBKA HIIEMEHTOB
colepKaHusl BHYTPH JaHHOro kjacca. KonudecTBO MPOBEPOYHBIX  padoT
(TeMaTH4YecKuil U UTOrOBBIN KOHTPOJIb KAU€CTBA YCBOEHUSI YUEOHOTO MaTepuaa) 1 ux
TUI (CaMOCTOSITEJIBHBIE U KOHTPOJIbHBIE PaOOTHI, TECThI) OCTAIOTCA Ha YCMOTPEHHE
yuutens. Takke yuuresab BOPaBe YBEIUUUTh UM YMEHBIIUTh YHCIO Y4EOHBIX YacoB,
orBeA¢HHBIX B DenepanbHoil paboueld mporpamMme Ha 0000IEHUE, MOBTOPEHHE,
CUCTeMAaTH3alMi0 3HaHUM oOyuarommxca. EAMHCTBEHHBIM, HO NPUHLHUIIUAIBHO
BaXXHBIM KPUTEPHUEM, SBIIAECTCA JOCTHXKEHUE DPE3YyJbTaTOB OOYUYEHHS, YKa3aHHBIX B
HACTOSIIEN MPOrpaMMe.
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PABOYAA ITPOIT'PAMMA YUEBHOI'O KYPCA «MATEMATHUKA». 5-6 KJIACCBI

Henu usyyenust yueOHOro Kypca

[IpropuTeTHBIMU LIEIIMH 00YYEHUSI MaTEMATUKE B 5—6 Kilaccax sIBISIFOTCS:

" npojoKeHHEe (OPMUPOBAHUSA OCHOBHBIX MATEMAaTUYECKUX MOHATUH (4YKCIO,
BEJIMYMHA, TeoMeTpuieckas ¢urypa), o0ecreunBaronnX MPEeeMCTBEHHOCTh U
NEPCHEKTUBHOCTh MaTEMAaTUYECKOI0 00pa30BaHUs O0yYArOIIMXCS;

" pa3BUTHE WHTEJUIEKTYaJIbHBIX U TBOPUECKHUX CIHOCOOHOCTEH OOydarommxcs ¢
OB3, mo3HaBaTeIbHOM aKTUBHOCTH, MCCIIEIOBATENbCKUX YMEHUM, HHTEpECa K
U3YYEHUIO MAaTEMATHUKH;

* noaseneHue odyyaromuxcsa ¢ OB3 Ha 1oCTyITHOM /11 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMAaTUKN U OKPYIKAIOIIETO0 MUPA;

* (popmupoBaHuEe (QYHKIIMOHAIBHOW MaTEMAaTHUYECKON TIpPaMOTHOCTU: YMEHHUS
pacrno3HaBaTh MaTeMaTHUYECKHE OOBEKThI B PEAJIbHBIX KU3HEHHBIX CUTYalUsX,
IPUMEHATH OCBOCHHBIE YMEHMs I PELICHUS INPAKTHKO-OPUEHTUPOBAHHBIX
3a/la4, MHTEPIPETUPOBATH IIOJIYUYEHHBIE pE3yJbTaThl M OLEHUBATh WX Ha
COOTBETCTBHE NMPAKTHUECKON CUTyalUH.

OCHOBHBIE JIMHHM COAEpKaHUs Kypca MaremMaTuku B 5—6 Kiaccax —
apupMeTnyecKas U FreOMETPUUYECKasl, KOTOPbIE Pa3BUBAIOTCS NapaJJIEIbHO, KaX/1asl B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT IPYToii, a B
TECHOM KOHTAaKT€ W B3aUMOJEHCTBUU. Takke B Kypce MPOUCXOIUT 3HAKOMCTBO C
AJIEeMEHTaMU alreOpbl U ONMHUCATENbHON CTATUCTUKHU.

N3ydyenue apudmeTnyeckoro marepuajna HauYMHACTCS CO CHUCTEMaTH3alUuu U
Pa3BUTHUS 3HAHUN O HAaTypPaJbHBIX YMCIIAX, ITOJIYYEHHBIX B HadaJbHOU miKoie. Ilpu
TOM COBEpPUICHCTBOBAHWE BBIUMCIMTEIBLHOW TEXHUKHM U (OPMUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUWM COYETAETCS C Pa3BUTHUEM BBIYMCIHATEIBHON KYJBTYPBI, B
YaCTHOCTH ¢ OOyY€HHEM MPOCTEUIIUM NMpUEMaM NPUKUIKA U OLEHKU PE3yJIbTaTOB
BBIYMCIICHNI. M3ydueHne HaTypalbHbIX YHCe MPOAOJDKAETCS B 6 Kilacce 3HAKOMCTBOM
C HAYAJIbHBIMU NOHATUSIMU TEOPUH JEITUMOCTH.

Jpyroii KpymnHbIil O0JIOK B coAep>KaHUU apu(pMETUYECKON JTUHUHU — 3TO JAPOOH.
Havano u3ydenusi 0ObIKHOBEHHBIX M JAECATHYHBIX IpoOei OTHECEHO K 5 Kiaccy. ITo
MEPBbI ATanm B OCBOEHUHU JIpo0O€id, KOTJa MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMH
uaessMU, NOHATHSMHU TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX Ipo0ei B
MOJIHOM O0BEME MPEAIECTBYET U3YUEHHUIO JAECITUUHBIX APOOEH, YTO LEeIeco00pa3HO
C TOYKH 3PEHHUS JIOTUKH H3JI0KEHUS YHMCIOBOM JIMHUHU, KOTJa IpaBuia JNEUCTBUMA C
JACCATUUYHBIMH APOOSIMM MOXKHO OOOCHOBaTh YK€ W3BECTHBIMH aJTOPUTMAMU
BBIMIOJTHEHUSI JEHCTBUI ¢ OOBIKHOBEHHBIMU APOOSAMU. 3HAKOMCTBO C AECSITHUYHBIMU
ApOOSIMH PACHIMPUT BO3MOXHOCTH JUIsl IOHUMaHUS OOYYarOUIMMHCS HPUKIIATHOTO
IIPUMEHEHUST HOBOM 3alMCH MPU U3YYEHHH JPYTUX MPEAMETOB U MPH MPAKTUYECKOM
ucronb3oBanuu. K 6 kjmaccy OTHECEH BTOpOM dTam B H3YYEHUU JpoOeH, TIe
MIPOUCXOJUT COBEPILIEHCTBOBAaHHE HAaBBHIKOB CPAaBHEHMS U MpeoOpa3oBaHus ApoOEH,
OCBOEHHE HOBBIX BBIUMCIUTENBHBIX aJITOPUTMOB, OTTAYNBAHUE TEXHUKU BBIUNCICHUH,
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B TOM YHCJIC 3HAUYCHUW BBIPAKECHUM, COACPKAIINX U OOBIKHOBEHHBIE, M IECATUYHBIC
ApoOu, yCTAaHOBJICHUE CBA3EH MEXIYy HUMHU, PACCMOTPEHUE MPUEMOB PELICHUS 3a/1a4
Ha JpoOu. B Hauaze 6 kiacca MpoMCXOIUT 3HAKOMCTBO C TIOHATHEM TPOIICHTA.

OcoOEHHOCTBIO U3YUYEHUS MOJOKUTEIBHBIX U OTPUIIATEIIbHBIX YUCEN SBISCTCA
TO, UTO OHH TAKXKE€ MOTYT PaCCMaTpUBaThCS B HECKOJIBKO ATAoB. B 6 kiacce B Hauane
n3ydeHus: TeMbl «[10J0XKUTENBHBIE U OTPULIATENIBHBIE YKCIIA» BBIAEIACTCS MOATEMA
«llenple yncma», B paMKax KOTOPOW 3HAKOMCTBO C OTPULATEJIBHBIMU YHCIAMHU U
JNECUCTBUSIMA C TIOJIOKUTEIIBHBIMA M OTPULATEIIBHBIMA YHCJIAMHA MPOUCXOJUT HA
OCHOBE COJEP)KATEIBbHOTO MOAXO0Ja. OJTO IMO03BOJSET HA JOCTYIIHOM YpOBHE
MMO3HAKOMUTDH YUYAIIUXCS MMPAKTUUECKNA CO BCEMH OCHOBHBIMH MOHSATHUSIMHA TEMBI, B TOM
Yyuclie M C MpaBWIaMHU 3HAKOB IPH BBIIOJHEHUU apu(METUYECKUX IEHCTBHIA.
N3ydenne paryioHadbHBIX YUCEN HAa 3TOM HE 3aKOHYMTCA, a OyJeT MPOJOJIKEHO B
Kypce anredpbl 7 Kjlacca, YTO CTAHET CIIEAYIOUIUM MPOXOJA0M BCEX MPUHIIUIHUAIIBHBIX
BOIIPOCOB, TEM CaMbIM pa3jelIeHUe TPYAHOCTEN 00JierdyaeT BOCIPUITHE MaTepHraa, a
pacnpeziesieHue BO BpEMEHH CIIOCOOCTBYET MPOYHOCTH TPUOOPETAEMBIX HABBIKOB.

[Ipn 0OyuyeHUU penieHuIo0 TEKCTOBBIX 3a7a4 B 5—6 Kjaccax HCHOJb3YIOTCS
apudmMeTndecKkue NMpueMbl perieHus. TeKCTOBbIE 3a/lauM, peliaeMblie Mpu OTPabOTKe
BBIYMCIIUTEIBHBIX HABBIKOB B 5—6 KIlaccaxX, pacCMaTpPUBAIOTCS 3a0a4M CIEHYHOLIUX
BHUJIOB: 33Jaud Ha [JIBIDKEHHME, Ha 4YacTW, Ha TMOKYyINKH, Ha paboTy H
IIPOU3BOJIUTEIBHOCTh, HA IPOLIEHTHI, HA OTHOLIECHHS W nponopuuu. Kpome Ttoro,
oOyyJarouiecsi 3HaKOMSTCS ¢ NpUEMAMU DPELICHHs 3a7ad MepedopoM BO3MOMKHBIX
BApUAHTOB, yuarcs paboTath ¢ uHGOpMaIeld, MpeCcTaBIeHHON B (hopMe TaOIuIl UiIn
JTUarpaMM.

B ®enepanbHoii paboueld mporpamme MpeayCMOTpPEeHO (opMupoBaHUe
IPOIIEIEBTUUECKHUX aNTreOpandecKux MmpeacTaBieHunii. bykBa kak CMMBOJI HEKOTOPOTO
yycjia B 3aBUCUMOCTH OT MaTE€MAaTHYECKOTO KOHTEKCTAa BBOJUTCS ITOCTENEHHO.
bykBeHHass CMMBOJIMKA IMIMPOKO HMCHOJB3YETCA MPEXJe BCEro sl 3aluch OOIIMX
YTBEP)KIECHUM U TpeaiokeHui, (opMyna, B YACTHOCTH ISl  BBIYUCIICHUS
r€OMETPUYECKHUX BEJIMYHH, B KAYECTBE «3aMECTUTEINSD YNCIIA.

B kypce «Marematukm» 5—6 KIIACCOB NPEACTaBJIICHA HAIJIsAHAs T€OMETPHS,
HalpaBj€HHasT Ha pa3BUTHE OOpPa3HOTO  MBIIUIEHUSA, MPOCTPAHCTBEHHOIO
BOOOpaXeHus1, N300pa3UTEIbHBIX YMEHUI. DTO BaXHBIM 3Tall B U3YYEHUU T€OMETPHH,
KOTOPBIM OCYIIECTBISIETCST HA HAIVISIAHO-IIPAKTUYECKOM YPOBHE, OIMPAETCS Ha
HATJIAIHO-00pa3Hoe  MbIIIIeHUE oOydaronuxcs. bonbinas poiab  OTBOJUTCS
IIPAKTUYECKOM  JEATEIBbHOCTH,  ONBITY,  OJKCIIEPUMEHTY,  MOJEIUPOBAHMUIO.
OOyuaromuecss 3HAKOMSTCS C TEOMETPUYECKMMH (UTypaMHd Ha TUJIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMHU KOH(PUTYpAIUsIMU, ydaTcsd WM300pakaTh WX Ha
HEJIMHOBAaHHOW W KJIETUATOM Oymare, pacCMaTpUBAIOT UX MPOCTEHIue cBolicTBa. B
MPOIIeCCe M3YyUCHUS HATJISTHON TeOMETPUH 3HAHUS, MOJYyYEeHHbIE O0yJarOIIMMUCS B
HaYyaJIbHOM IIKOJIE, CACTEMATU3UPYIOTCS U PACILIUPSIOTCS.
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MecTo y4eOHOro Kypca B y4eOHOM ILJIaHE

CorynacHo yueOHOMY IIaHy B 5—0 Kiaccax HM3y4yaeTcsi MHTErPUPOBAHHBIN
npenMer «MaremaTHKa», KOTOpBIM BKIIOYAaeT apuMeTHyecKuid maTepuan u
HaIJISITHYO0 TEOMETPHIO, a TAKXKE MPONEAEBTUUECKUE CBEICHHUS U3 AIreOpbl, 3JIEMEHTHI
JIOTWKH U Hayaja OMHUCATEIbHON CTaTUCTHKHU.

Y4eOHbIii TUIaH Ha W3yYeHHE MaTeMaTHKU B 5—6 Kiaccax OTBOJIUT HE MEHee 5
y4eOHBIX YacOB B HENEJI0 B TEUCHHE KaXJ0ro roga oOydeHus, Bcero He meHee 340
y4eOHBIX YaCOB.

Copnep:xkanue yue0HOro Kypca (1o rogam o0y4eHmus )
5 KITIACC

Hamypanvhnvie uucna u nynp

Hartypanenoe umcio. Psg HatypansHbix uucen. Ywucmo 0. M3o0paxenwue
HaTypaJbHBIX YHCEN TOYKAMH Ha KOOPJUHATHOU (YUCIIOBOI) MPSIMOiA.

[lo3unmonHass cucrema CcuUucleHus. Pumckasa wHymepayus Kak npumep
Heno3uyUoOHHoU cucmemvl cuucienus’. JlecaTuunas cucTeMa CYUCIIEHHS.

CpaBHeHUE HATypalibHBIX YHWCEJ, CPAaBHEHUE HATYpPaJIbHBIX YHCENl C HYJEM.
CnocoOsI cpaBHeHUsA. OKpyTJIeHUE HATYPaIbHbBIX YUCE.

CnoxeHue HaTypalbHBIX YMCEN; CBOMCTBO HYJISI MPU CI0KEHUU. BbrumtaHue
KaK JIeHCTBUE, 00paTHOE CIOKEHUI0. Y MHOYKEHUE HaTyPaJIbHBIX YHCEIT; CBOMCTBA HYJIS
U CIUHUIBI TP yMHOXXEHHUU. JlenmeHue Kak JelcTBHe, OOpaTHOE YMHOMXEHHUIO.
KomnonenTsl  neiicTBuid, CBsI3b  Mexay HumH. [IpoBepka  pesyibprara
apudpmeTndyeckoro JgeWctBusa. llepeMecTutenbHOE U COYETATEIBLHOE CBOMCTBA
(3aKOHBI) CIIO)KEHUSI W YMHOXEHUS, pacnpeoenumenbHoe COUcCmeo (3aKOH)
VMHONICEHUS.

Hcnonb3oBanue OykB Jjisi 0003HAYEHUSI HEM3BECTHOTO KOMIIOHEHTA U 3aluCH
CBOMCTB apU(pMETUYECKUX ACHUCTBUM.

Jenumenu u xpamuvle uucna, pa3nokKEHHE Ha MHOXUTenu. IIpocTeie u
cocTaBHbIC unchaa. [lpusnaxu oerumocmu na 2, 5, 10, 3, 9. JleneHue ¢ 0CTaTKOM.

CreneHb ¢ HaTypaJibHBIM TOKa3aTeleM. 3aluCh 4YUCIa B BHUJE CYMMBbI
Pa3psIIHBIX CIaracMbiX.

HucnoBoe BblpaxkeHUE. BpIUKCIIEHWE 3HAYEHUNA YHUCJIOBBIX BBIPAKECHUN;
MOPSAAOK  BBINOJHEHUS  JAeUcTBUM.  Mcmonp3oBaHMe  mpU BBIYMCIICHUSX
MEePEMECTUTEIHFHOTO U COUETATEIbHOIO CBOMCTB (3aKOHOB) CJIOKEHUSI M YMHOMXEHUSI,
PAcnpeoenumenbHo20 C8OUCMBA YMHONCEHUS.

podu

[IpeacraBnenne o JpoOuM Kak crocoOe 3alyiCh  YacTU  BEJIUMYMHBIL
OO6bikHOBeHHBIE ApoOH. [IpaBuibHbIE U HEMTpaBUIbHBIE TpoOu. CMemanHast Apoob;

! 3}16013 1 1aJie€ KypCUBOM O603HaquBI TEMBI, U3YUYCHHUEC KOTOPBIX MTPOBOANUTCA B O3HAKOMUTCIBHOM IIJIAHEC. l'[e;laror
CaMOCTOSITEITBHO OTpeIeIIsIeT 00beM H3y4aeMoro MaTepHaa.
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Mpe/ICTaBJICHUE CMEIIaHHON ApoOU B BUJIE HEMPABUIBLHON JPOOU U BBIACICHUE IIETIOM
YacTH YMCIa U3 HempaBUIbHOU aApoOu. M3o0paxkenue apodeit ToukaMu Ha YHCIOBOU
npsmoii. OcHOBHOE cBOWMCTBO aApobu. Cokxpawenue Opobei. Ilpusedenue opobu K
Hosomy 3Hamenameno. CpaBHeHUE ApoOei.

CrnoxxeHre W BbIUMTaHUE APOOEH. YMHOXKEHHE U JielieHue apo0eii; B3auMHO-
obpatHble 1podu. Haxoowcoenue uacmu yeno2o u yeio2o no e2o Yacmu.

Jlecsatnunas 3amuck apo6eit. IlpencraBieHne AecATUYHONW ApoOW B BHUIE
OOBIKHOBEHHOM. M300paskeHne NeCATUYHBIX OpoOeil TouKaMHu Ha YHCIOBOW MPSIMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

Apudmernueckne ACHCTBUA C  JECATUYHBIMH  ApoOsSMu.  OxpyeneHue
oecsamuyHbIx Opooell.

Penienne TekcTOBBIX 3324

Perenne TeKCTOBBIX 3a7a4 apuMETHIECKUM CIIOCOO0M. Peuenue no2uyeckux
3a0au. Pewienue 3a0au nepebopom ecex 803MOHCHbIX 8apuanmog. Vicronb3oBaHue npu
pelIeHNH 3a7a4 TaOJIHI] U CXEM.

Pemenue 3amay, coaepiKamlMx 3aBHCHUMOCTH, CBSI3bIBAIOIME BEIMYMHBL:
CKOPOCTb, BPEMS, PACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOMMOCTb. EIMHULIBI H3MEPEHUS:
Macchl, 00bEMa, IIEHBI; PACCTOSHUSA, BPEMEHHU, CKOPOCTU. CBSA3b MEXIY €IWHULIAMU
U3MEPEHUS KaXK10W BEJIMYUHBI.

Pemennie OCHOBHBIX 3a/1a4 Ha IpOOH.

[IpencraBienue JaHHBIX B BUJIE TAOJIHUII, CTOJIOYATHIX JUATrPAMM.

Harasanas reomerpust

Harnsinaele npencraBieHus o GUrypax Ha INIOCKOCTU: TOYKa, MpsAMasi, OTPE30K,
Jy4, yroJji, JIOMaHasi, MHOTOYTOJIbHUK, OKPY’KHOCTb, Kpyr. Yroi. [Ipsmon, octpeii,
TYHOW U pa3BEPHYTHIC YTIIbI.

JlnmHa oTpe3ka, METpUYECKUE €AWHMIbI JJIUHBI. J[JTMHA JJOMaHOM, MEPUMET]P
MHOTOyTOJbHUKA. 3MepeHre U MOCTPOEHKE YTII0B C MOMOUIBIO0 TPAHCIOPTHUPA.

Harmsinueie mnpencrtaBiaeHuss o ¢urypax Ha TUIOCKOCTH: MHOTOYTOJIBHUK;
MPSMOYTOJIbHUK, KBAJIpaT; TPEYTOJIbHUK, O paseHcmee gueyp.

N3o00paxxenne ¢uryp, B TOM 4YHMClIe Ha Kieryatoi Oymare. [locmpoenue
KoHghueypayuii u3z yacmet npsamou, OKPYICHOCMU HA HEeIUHOBAHHOU U K1emuamotl
Oymaee. Vicnonb30BaHHe CBOMCTB CTOPOH U YTJIOB NPSIMOYTOJIbHUKA, KBaJpara.

[Inomanes npAMOYTroOAbHUKA W  MHOTOYTOJBHUKOB, COCTABJICHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM uucie (Quryp, u3o0paxXEHHBIX Ha KieTyaTol Oymare.
Enuaunier usmepenus mionaau.

Haenaonvie npedcmasnenus 0 npocmpancmeenHulx Queypax: npamoy20ibHbull
napannenenuned, Kyo, MmHo2oepanHuku. M3o06pasxcenue npocmeiuiux MHO202PAHHUKOG
Pazeépmxu xyboa u napannenenuneda. Cozoanue mooeneti MHO20SPAHHUKOS (U3
bymazu, npoeoIoKU, NIACMUTUHA U OD.).

O6vém npsamoy2obHo20 napaiienrenuneod, Kyoa. Eounuyvl uzmepenus oovéma.

6 KJIACC

Hamypaﬂbu ble yuciia

15



ApudmMernueckre MEUCTBUS C MHOTO3HAYHBIMU HATypPaJbHBIMH YHCIIAMHU.
YucnoBble BEIpAKEHUS, TOPSAAOK ACUCTBUMN, HCIIOJBb30BaHUE CKOOOK. Mcronb3oBanue
MPU BBIYUCIICHUSAX NEPEMECTUTEIIBHOTO M COYETATEIbHOIO CBOWMCTB CIOXKECHUS M
YMHOXXEHHSI, pacnpeoerumenbHo2o ceoucmea ymHoxcenus. OKpyriieHHe HaTypalbHbIX
YHUCEl.

JlenuTenu W KpaTHBIC YHCIA; HAUOOIbWUL 00WUL Oerumens U HAuMeHbllee
obwee kpamuoe. [lenrumocms cymmul u npoussedeHus. Jlenenue ¢ OCTaTKOM.

Jlpoou

OObIKkHOBEHHAs1 JpoOb, OCHOBHOE CBOMCTBO JpOOW, COKpaIleHHE ApOOeCi.
CpaBHeHME U ynopsoduMBaHue OpoOei. Pemienue 3agad Ha HaXOXJAEHHE YAacCTH OT
[eJOro M LEeJoro mo ero yactu. JlpoOHoe YHCIIO Kak pe3yjbTaT JIeJICHUS.
[IpeacraBienue aecATUYHON IpoOM B BUAEC OOBIKHOBEHHOW IpoOU M BO3MOKHOCTH
Ipe/CcTaBlIeHUsT OOBIKHOBEHHON ApoOM B BHIE JecATUYHOM. JlecsTuuHbie OpodOu U
MeTpuueckasi cucremMa mep. ApudmeTndeckue IeHCTBUS U YUCIIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMU U JCCATUYHBIMU JPOOSMHU.

OtHowieHue. JleneHue B JaHHOM OTHOIIEHMH. Macwima6b, TPONOPLUS.
[Iprmenenne nponopuri Ipu pelIeHNH 3a1a4.

[Tonarue npoueHTa. BerauciaeHue nNporeHTa OT BEJIMUUHBI U BEJIMYUHBI MO €€
MPOIEHTY. BbIpakeHue MPOIEHTOB JECATUYHBIMU JApoOsimu. PerieHue 3agad Ha
MPOIEHTHI. BhIpaxkeHHEe OTHOIICHUS BEJIMYMH B MPOICHTAX.

Ilonoscumenvuovie u ompuyamenvHvle YUC1A

[TonoxuTenbHble W OTpULATENbHbIE yucaa. Llensie uucna. Mooyne uucna,
eeomempuydeckas —uHmepnpemayus Mooyas uucia. W3o0paxeHue yucen Ha
KOOPAMHATHOM NpsAMON. Yucnosvie npomedcymxu.

CpaBHenue umcen. ApudMeTrhyeckue ACHCTBUA C TMOJOXKUTEIbHBIMU H
OTpULIATEILHBIMU YUCIaMHU.

[IpsiMoyroJibHasi cucremMa KOOpPAMHAT Ha IUIOCKOCTH. KoopIWHAThl TOYKH Ha
IUIOCKOCTH, abciucca u opauHara. [loctpoenue Touek U Guryp Ha KOOPAWHATHOM
IUIOCKOCTH.

bykeennvie svipasicenusn

[Ipumenenue OyKB JJI 3alMUCU MATEMATUYECKUX BBIPAXKCHHUHN U MPEJIOKEHUH.
CaoiictBa apupMETUYECKUX JEHUCTBUN. bDyKeeHHble GvlpajxceHus U YUCIOB8ble
noocmanoeky. ByKBEHHBbIE PABEHCTBA, HAXOXKJIEHUE HEU3BECTHOTO KOMITOHEHTA.
@opMyiibl; (popMyJibl IEpUMETpa M IUIOLIAAM MPSIMOYTOJbHUKA, KBajpara, 00véma
napannenenuneoa u Kyoa.

Pewenue mexcmoswix 3adau

Pemenne TeKCTOBBIX 3a7a4 apupMETHUECKUM CIIOCOO0M. Peuienue no2uyeckux
3a0au. Pewenue 3a0au nepebopom 8cex 03MON*CHBIX 8APUAHMOE.

Pemiennie 3amay, coaepKallUX 3aBUCHUMOCTH, CBS3BIBAIOIIMX BEIUYHUHBI:
CKOpOCTb, BPEMSI, pACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTD; TPOU3BOUTEILHOCTb,
BpeMsi, 00bEéM paboThl. ENUHMIIBI U3MEPEHUsS: MacChl, CTOMMOCTU; pPAaCCTOSHUS,
BpEMEHH, CKOPOCTH. CBSI3b MEXTy €IMHUILIAMHU U3MEPEHUS KaXKA0W BETUUUHBI.

Pemienue 3amad, CBA3aHHBIX C OTHOIIEHUEM, MPOMOPIIMOHATLHOCTHIO BEJIUYMH,
MPOIICHTAMU; PEIIEHUE OCHOBHBIX 3a/1a4 Ha IPOOU U MPOIEHTHI.
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Oyenka U  NpUuKUOKa,  OKpyeleHue  pe3yabmamd.

Cocmasnenue OYKEEHHbIX 8bIPANCEHUL NO YCIA0BUIO 3A0AUU.

[IpencraBieHre JaHHBIX C TOMOINBI0 TaOumi W auarpamm. Croi04aThie
JUarpaMMbl: YTCeHHE U TIocTpoeHue. UTeHHe KPYyroBbIX JTHarpaMM.

Haznaonaa zeomempus

Harmsinabple npeacTaBiacHus o purypax Ha INIOCKOCTH: TOYKa, MpsMasi, OTPE30K,
Jyd, YroJ, JIoMaHasi, MHOTOyTOJIbHUK, YeTBIPEXYTOJILHUK, TPEYTOJbHUK, OKPYKHOCTD,
KPYT.

Bzaumnoe pacnonoscenue 08yx npsamvix Ha niockocmu, napaiesibHvle npsamole,
nepneHouKkyisapHvie npsmvle. VIaMepeHue pacCTOSHUN: MEXIy IBYMS TOYKAMH, OT
TOYKH JI0 MPSAMOM; JUTHHA MapIIIpyTa Ha KBAJAPAaTHOMW CETKe.

V3mepeHne ¥ TIOCTPOCHHE VYIJIOB C IIOMOIIBIO TPAHCHOPTHpA. Bubl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSAMOYTOJIBHBIN, TYIOYTOJIbHBIM;
pPaBHOOCIPCHHBIM, PaBHOCTOPOHHHUIA. YeThIpEXyTOBHUK, IPUMEPHI
YeTHIPEXYTONLHUKOB. [IpSAMOYTONbHUK, KBaapaT: WUCIOJIb30BaHHUE CBOWCTB CTOPOH,
YTJIOB, IUaroHallel. M300padicenue ceomempuueckux hpueyp Ha HeiuHo8anHol bymaze
C UCNONL308aAHUEM YUPKYJIA, TUHEUKU, YeoabHuka, mpancnopmupa. IlocTpoeHus Ha
KJIeT4aTomn Oymare.

[Tepumerp MHOTOYTONBHUKA. [lOHATHE TUTOIMATN (DUTYPBI;, SAMHHUIIBI H3MEPEHUS
wioniaay. [TpubamkEHHOE U3MepeHHe TIomaIu GUTyp, B TOM YHC/IC Ha KBaJIpaTHON
ceTke. [Ipubausicénnoe usmepenue OUHbL OKPYHCHOCIU, NI0OWA0U KpYed.

Cummempusi: YyeHmpanvHas, ocesas u 3epkanvHas cummempuu. Ilocmpoenue
CUMMEMPUYHBIX Pucyp.

Haeznsaonvie npeocmasnenus o npocmpancmeennvix ueypax. napaiienienuneo,
KyO, npusma, nupamuod, KOHYC, YumuHop, wap u cegepa. Hzobpadxcenue
npocmpancmeenHvlx gueyp. Ilpumepvt pazeépmox MHO20SPAHHUKOS, YUIUHOPA U
konyca. Cozdanue mooenell NpoCMpPAHCMBEeHHbIX hueyp (u3 Oymacu, npoeosoKu,
naACMUIUHA u op.).

Tonamue o06véma, eounuyvl uzmeperus oo6wvéma. OOBLEM NPAMOY20IbHOCO
napannenenuneoa, Kyoa.
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PABOYAA ITPOTPAMMA YUEBHOI'O KYPCA «AJI'EBPA». 7- 9 KJIACCBI

Hean uzyyenust yueOHOro kypca

AnreOpa SIBISIETCSI OJHHMM M3 OINOPHBIX KYpCOB OCHOBHOW IIIKOJBI: OHA
obecrieunMBaeT M3y4eHUE JPYyTHX JUCIUIUIMH, KaK €CTECTBEHHOHAy4YHOTO, TaK U
TYMaHUTapHOTO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO I MIPOJOHKEHHUS 00pa30BaHuUs U
B MOBCEIHEBHOW >XM3HU. Pa3BuThe y 0O0y4arolMXCsi Hay4HbIX MPEICTABICHHUNA O
MIPOUCXOKICHUN
U CYIIHOCTH airedpanyueckux aOCTpakluid, croco0e OTpaKeHUs MaTeMaTH4eCKOu
HAyKOM SIBIIGHUWA M TIPOLIECCOB B MPHUPOJE M OOIIECTBE, POJIM MaTEeMaTHUYECKOIrO
MOJICJIMPOBAHUSI B HAYYHOM TMO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHUS M KAYeCTB MBIIUICHUS, HEOOXOIUMBIX JUIsl aJlaliTallud B
coBpeMeHHOM IudpoBoM oOrmiecTBe. M3yueHue anreOpbl €CTECTBEHHBIM 00pazoM
o0OecrieunBaeT  pa3BUTHE  YMEHHS  HaOJIOgaTh,  CpPaBHMBATh,  HAXOJHUTh
3aKOHOMEPHOCTH, Tpedyer KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JEHUCTBUS U BBIBOJBI, (HOPMYIUPOBATH
yTBepkaeHus. OcBO€HHE Kypca aireOpbl O0ECrneYrMBaeT pPa3BUTUE JIOTHYECKOTO
MBIIUICHUSI OOYYalolUXCA: OHU HCMHOJB3YIOT JICAYKTUBHBIE M HWHIYKTUBHBIC
paccyxaeHus, O00O0OLIeHHEe U KOHKpETH3aluio, aOCTparupoBaHUE W aAHAJIOTHIO.
OOyuenue anreOpe mpenanojaraeT 3HAYUTEIbHBIA O0BEM  CaMOCTOSITEIBHOM
NEATENbHOCTH  OOyYarouuxcsi, IMO3TOMY CaMOCTOSITENBHOE  pEIICHHE  3ajad
€CTECTBEHHBIM 00pa3oM SBIIECTCS peaju3aluei JeATeTbHOCTHOTO IMPUHIIUIA
oOyJeHus.

B crtpykrype mporpammbl yuyeOHOro Kypca «Anredpa» OCHOBHOM IIIKOJIBI
OCHOBHOE MECTO 3aHHUMAIOT COJEpKATEIbHO-METOANYECKHE JIMHUU: «Yncna wu
BBIYUCIICHUSD?; « ANIreOpandecKre BhIpaXKEHUs; « Y paBHEHUSI U HEPABEHCTBAY;
«Dynkmm». Kaxaas u3 3TUX CONEPKATENBHO-METOAUYECKUX JIMHAN PAa3BUBACTCS HA
MPOTSHKEHUU TPEX JIeT M3YYEHHsS Kypca, €CTECTBEHHBIM OOpa3oM TMeperuieTasich u
B3aMMOJICUCTBYS C APYTHMMH €ro JIMHUAMH. B xo/1e u3ydeHus kypca oOydaroummcs
NPUXOJIUTCS JIOTUYECKU pacCyk JaTh, MCHOJIb30BATh TEOPETUKO-MHOXKECTBEHHBII
S3bIK. B CBSI3M C 3TUM 11€51€C000pa3HO BKIIIOYUTH B MPOrPAMMY HEKOTOPHIE OCHOBBI
JIOTUKH, TTPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/esibl MATEMaTHUYECKOTr0 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJAQJACHUIO  OOYyYalOUIUMHUCA  OCHOB  YHHBEPCAIBHOTO
MaTEMaTUYECKOTO s13bIKa. TakuM 00pa3oM, MOXKHO YTBEPKAAaTh, YTO COACPIKATEITHLHOM
U CTPYKTYPHOM OCOOEHHOCTBIO Kypca «AJredpa» SBISIETCS €ro MHTErPUPOBAHHBIM
Xapakrep.

Conepxxanue JnuHuUM «Yucaa W BBIUMUCICHHUS» CIY)KAT OCHOBOM st
JadbHEUIero M3y4eHUs MaTeMaTHUKH, CHOCOOCTBYET PAa3BUTHIO y OOyYaroIMXcs
JIOTUYECKOTO MBIIUICHUS, ()OPMUPOBAHUIO YMEHHS TOJIb30BAaThCS AITOPUTMaMH, a
TaK)Xe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX JJII TOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATHS O YUCJIE B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHAJIbHBIMU U
WppALMOHATFHBIMU YUCTaMH, (DOPMUPOBAHUEM MPEACTABICHUN O NEHCTBUTEITHLHOM
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qrclie. 3aBepIlieHne OCBOSHUS YUCIOBOM JIMHUUA OTHECEHO K CTapIIeMy 3BEHYy OOILEro
o0pazoBaHusl.

CopnepxaHue IByX anreOpanueckux JMHUM — « AJIre0pandyecKue BEIpAKEHUS U
«YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYeT (OPMHPOBAHUIO y OOYyYaroIIUXCS
MaTEeMaTHYECKOro ammapara, HEOoOXOJUMOTO JJisi pElIeHUS 3aJad MaTeMaTHKH,
CMEXKHBIX IIPEAMETOB U NPAKTUKO-OPUEHTHUPOBAHHBIX 337a4. B OCHOBHOM IIKOJIE
y4eOHBII MaTepuan TPYNIUPYETCS BOKPYT pPAlMOHAIBHBIX BBIpaXeHH. Anredpa
JEMOHCTPUPYET 3HAUEHUE MATEMATUKHU KaK S3bIKA JJIS IIOCTPOCHUS MAaTEMAaTHUECKUX
MoOjIeTiell, OMMCcCaHusl MPOLIECCOB U SIBICHUM peaibHOro mupa. B 3amaum oOydeHus
anredpe BXOIAT TaKXKe JajbHEHIIee pa3BUTHE AITOPUTMHYECKOTO MBIIUICHUS,
HE0OXOJUMOT0, B YAaCTHOCTH, AJIi OCBOCHHUA Kypca HH(OPMATHKH, U OBJAJCHHE
HaBbIKaMH JIEAYKTUBHBIX paccykaeHuil. [IpeoOpa3oBanne CMMBOJIbHBIX ()OPM BHOCUT
CBOM croenu@puueckuii BKJIaJA B pa3BUTHE BOOOpa)XEHMs, CIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPYECTBY.

Conepxanue (pyHKIHOHABHO-TpadUUeCKOW JIMHUM HAIlEJIEHO Ha IMOJy4YeHHE
IIKOJIbHUKAMH 3HAHUM O (DYHKIMSAX KAaK BaKHEHIEH MaTeMaTUYECKON MOJEIH I
ONMMCAaHUSI U HCCIEAOBAHUS pPa3HO-OOpPa3HBIX MPOLECCOB M SABJICHHUA B MPUPOAE H
oOuiectBe. M3yueHue 3Toro martepuana CHOCOOCTBYET Pa3BUTHIO Y OOydaroluxcs
YMEHHMS WCIIOJIb30BaTh PA3JINYHbBIEC BBIPA3UTEIBHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIIOBECHBIEC, CHMBOJMYECKHE, TIpaduueckue, BHOCUT BKJIaad B (HOPMHUPOBAHUE
IPEICTABICHUN O POJIM MATEMATUKU B PA3BUTHM LIMBUIN3ALUN U KYJIbTYPHI.

MecTo yueOHOro Kypca B y4eOHOM IUIAHE

CornacHo yueOHOMy IulaHy B 7-9 Kiaccax u3ydaercssi Y4eOHbIM Kypc
«AnreOpa», KOTOpBIM BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3leibl COACPIKAHUS:
«Uucna W BBIYUCICHUSA», «AdreOpandeckue BBIPAXKECHUS», «YpaBHEHUS H
HEPaBEHCTBA», « ODYHKIIUI.

VY4eOHbIN MJaH Ha HU3ydyeHUe anreOpbl B 7-9 kjaccax OTBOJUT HE MeHee 3
y4eOHBIX YacOB B HEJAEIIO0 B TEUEHUE KaXKIOr0 roja oOy4YEeHMsI, BCEro 3a TpU roja
oOyuenusi — He MeHee 306 yueOHBIX 4acoB.

Copepxanue yueOHOro Kypca (1o rogam o0y4eHus)

7 KIIACC

Yucna u eévtuucnenusn

PanuonajbHbBIE YHCIA

JpoO6u OOBIKHOBEHHBIE M JIECSATHYHBIE, MEPEXOA OT OJHOW (OpMbI 3amUCH
npobeit k gpyroi. IloHsTHe panMOHAIBHOTO 4HCHa, 3alKcCh, CpPaBHEHHE,
YOOPSAOYMBAHUE  PAlMOHANBHBIX  uYucel.  ApupMeTHUecKue  JCHCTBUS ¢
palMOHAIBHBIMYA YyuciIaMU. PelieHne 3amad u3 peajabHOM NPAKTUKU HA 4acTH, Ha

19



Ipoow.

CreneHb C HaTypaldbHBIM TIOKa3aTeJNeM: OINpeJelieHne, mnpeoOpa3oBaHue
BBIPKEHUI Ha OCHOBE OIPEACIICHHUS], 3aITUCh OOIBIITNX YUCEN.

[IporeHThl, 3aMKuch TPOIIEHTOB B BUE APOOU U ApOOH B BUIE NPOIICHTOB. TpH
OCHOBHBIE 33]1a4¥ Ha MTPOLEHTHI, PEIICHHE 3aa4 U3 PEaJIbHON ITPAKTHKHU.

[IpuMeHeHUE NPU3HAKOB ACIUMOCTH, Pa3JI0)KEHUE HA MHOKUTEIHN HATYyPAIbHBIX
quced.

PeanpHble  3aBUCMMOCTHM, B TOM  4YHCie T@psiMas W oOpaTHas
IIPONOPLIHUOHAIBHOCTH.

Anzebpauueckue eviparxcenus

[IepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAKECHUS C MEpEeMEHHOU. JlomycThmbie
3Ha4YE€HUsl NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTA MEXKIYy BEJIMYMHAMHU B BHUJE
dbopmybl. Beraucnenus no gpopmynam.

[IpeoOpazoBanrie OYKBEHHBIX BBIPAXKEHUM, TOXKIECCTBEHHO PaBHBIC BHIPaKEHUS,
MpaBuia MpeoOpa3oBaHMsl CYMM W NPOU3BEACHHI, MpaBuja PACKPBITHUS CKOOOK U
MIPUBEICHUS TOAOOHBIX ClIaraeMbiX.

CBOMCTBA CTENIEHH C HATYPAJIBHBIM ITOKA3ATEIEM.

OnHounensl U1 MHOTowIieHbl. CteneHb MHOrowieHa. Clo)XK€HHE, BBIYUTAHUE,
YMHOXEHHUE MHOTOWICHOB. DOPMYJIBI COKPAIEHHOTO YMHOKEHUS: KBAJIPAT CyMMBI U
KBagpaT pasHoctd. DopMyna pa3sHOCTH KBaApaToB. Pa3nokeHWe MHOTOWIEHOB Ha
MHOKHTEIIH.

Ypasnenua

VYpaBHEeHUE, KOpEHb YpaBHEHHMs, NpaBuwia MpeoOpa3oBaHUs YypaBHEHMS,
PaBHOCUIIBHOCTh YPaBHEHU.

JluHeniHOe ypaBHEHHME C OJHOW IIEPEMEHHOW, YMUCIO KOPHEH JIMHEMHOIO
YPaBHEHHUSI, pEIICHUE JTUHEHHBIX ypaBHEeHUU. COCTaBIEHUE YPAaBHEHUN IO YCJIOBUIO
3a7a4yu. Perenre TeKCTOBBIX 3a/1a4 € MOMOILBIO YPaBHEHHM.

Jluneiinoe ypaenenue ¢ 08yms nepemennvimu u e2o zpagux’. Cucrema IByx
JVHEWHBIX YPAaBHEHWW C JBYMs IEPEMEHHBIMU. PelieHne cucrteM ypaBHEHHM
coco0oM ToJIcTaHOBKH. [IprMephl pelieHrs TEKCTOBBIX 3a/1ay € MOMOIIBIO CUCTEM
YPaBHEHUH.

Koopounamot u cpagpurku. @ynkyuu

Koopaunara Touku Ha npsMoir. UucnoBbele MpoMeXyTKH. PaccTosiHue mexny
JBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHas cuctema koopauHar, ocu Ox u Oy. Abciucca u opJuHaTa TOYKU
Ha KOOpJAMHATHOU muiockocTu. [Ipumeps! rpadukos, 3aganubix Gopmynamu. Ytenue
rpauKOB peaIbHBIX 3aBUCUMOCTEH.

[Monsitue dynkiuu. ['paduk dpynkiuu. CpotictBa pyHkimid. JInnelinas GyHKIus,
e€ rpaduk. 'paduk bynkumn y = kx + b. I paguueckoe pewenue nunetinvix ypasrenutl
U cucmem JUHEUHbIX YPAGHEHUII.

2 3)_IGCL 1 J1aJie€ KypCUuBOM 0003HaYEHBI TEMBbI, U3YUCHHUC KOTOPBIX MPOBOAUTCSA B O3BHAKOMHUTECIILHOM IIJIAHE. HCH&FOF
CaMOCTOATEJIbHO OIPCALCIIACT 00BeEM n3y4aeMoro mMmarepualia.
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8 KVIACC

Yucna u éviuucnenusn

KBagpatHerii kopeHb w3 uucia. [lowamue 00 uUppayuoHaIbHOM Hucie.
Hecamuunvie npubnusicenuss uppayuoHanvHulx ducen. CBONUCTBA apUPMETHUECKUX
KBaJPAaTHBIX KOPHEH U MX MPUMEHEHUE K MPeoOpa30BAHMIO YHNCIOBBIX BBIPAXKEHUHN U
BBIUHCIICHUAM. /[elicmeumenvbHble Yucia.

Crenens c 11eJIbIM TTOKa3aTeneM U e€ cBoricTBa. CTaHJapTHAS 3alMCh YUCIIA.

Anzedpauueckue eviparxcenusn

KBagpaTHbIil TpEXUIEH; pa3IoKEHUE KBAAPATHOTO TPEXUJIEHA HA MHOKUTEIIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOWMCTBO alreOpanydecKkou ApoOH.
CnoxxeHuve, BBIYMTAHUE, YMHOXEHHUE, JCJICHHE  alreOpanyeckux  JapoOei.
PanrionanpHbie BhIpaXKEHUS U UX MPEOOpa3OBaHHUE.

Ypaenenua u nepagencmea

KBaaparHoe ypaBHeHHe, (popMyiia KOpHEW KBaJIpaTHOTO ypaBHEHUs. Teopema
Buema. Pemienne ypaBHeHUH, CBOIAIIMXCS K IMHEMHBIM U KBaJgpaTHbIM. [Ipocreimue
JIPOOHO-pAIMOHAIbHBIC YPABHEHHUS.

I'paguueckas unmepnpemayus ypagHenuii ¢ 08yMs NEPEMEHHbIMU U CUCTEM
JIUHEUHbIX VPAGHeHUll ¢ O08ymMsa nepemeHnuvimu. IIpuUMepbl pelieHuss CUCTEM
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemenue TEeKCTOBBIX 3a/1a4 aJIreOpandeckKuM CIioCOOOM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ ONHON MEPEMEHHOM.
PaBHOCUNIBHOCTE HepaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJIHOW NEPEMEHHOM.
Cucremsl JINHEWHBIX HEPABEHCTB C OJJHOW IMEPEMEHHOM.

Dynkyuu

[Tonsarue ¢pyukimu. O6IaCTh ONpeACICHU U MHOXKECTBO 3HaUYCHUM (DyHKIIUH.
CriocoObl 3a1aHusT (PYHKITHIA.

I'padux pynkuun. Yrenue cBorictB PyHKImu 1o e€ rpaduky. [Ipumepsr
rpa@ukoB (QyHKIHMA, OTPaKAIOIIUX PEATTbHBIE POLECCHI.

OyHKIIMY, OMNHUCHIBAIOLIME TMIPSMYI0O U OOpaTHYH MPONOPIHUOHATIBHBIC
3aBUCHMOCTH, nX Tpaduku. Pynkmmun y = x%,y = x°,p = X V :i- I paguueckoe

peuleHue ypagHeHull u cucmem YpagHeHu.

9 KITACC

Yucna u evtuucnenusn

JleiicTBUTE/IbHBIE YHCIA

PannonanpHbIC YUCTA, UPPAYUOHATbHBIE HUCIA, KOHeuHble U OecKOHeuHble
OoecsmuuHvle Opobu. Muoocecmeo deticmeumenvHulx yuce, Oelicmeumenbtble Yucid
Kak beckoHeuHvle Oecsamuunble Opoou. Bzaumno oonosnaunoe coomseemcmaue mexncoy
MHONCECMBOM OeliCMBUMENIbHBIX YUCET U KOOPOUHAMHOU NPSMOLL.

Cpashenue  OelicmeumenvHulX — Hucel, apupmemuyeckue Oelcmeus ¢
OelicmeumenbHbiMU YUCIAMU.

N3mepennsi, npudJIMKeHUsA, OLIEHKH
21



Pa3zmepsl OOBEKTOB OKPY’KAIOIIETO MHpPA, JIMTEIBHOCTh IPOLIECCOB B
OKpY>KaroIlleM MUpE.

[IpubnuxéHHOe 3HAUYEHHE BEIUYMHBI, TOYHOCTHh MpuOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHKa pe3yJIbTaTOB BEIYMCICHUN.

Ypasenenusa u nepasencmea

YpaBHeHus ¢ OAHOM epeMEeHHOI

JInneriHoe ypaBHeHUE. Pelienue ypaBHEHNM, CBOISIIUXCS K JIUHEHHBIM.

KBanparnoe ypaBHenue. PemieHne ypaBHEHUN, CBOISAIIMXCS K KBaJgpaTHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepsl peuienus ypasHeHUul mpemovel U 4emeeépmou
cmenenell pa3odHceHuem Ha MHONCUMEU.

Pemenne qpoOHO-parmoOHAIBHBIX YpaBHEHUH.

Pemenne TeKCTOBBIX 3374 aITreOpandecKuM METOIOM.

Cucrembl ypaBHeHUH

VYpaBHeHue ¢ JABYMs NMEPEMEHHBIMU U ero Tpaduk. Pemienuwe cucrem ByX
JMHEWHBIX YPAaBHEHUHN C NIBYMs NEpEMEHHBIMU. PernieHue cucteM ABYX ypaBHEHHI,
OJIHO U3 KOTOpBIX JUMHEWHOEe, a JApyroe — BTOpod creneHu. [paduyeckas
UHTEPIIPETALNS CUCTEMBI YPABHEHUN C IBYMSI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CIIoCOOOM.

HepaBencrBa

YHucioBble HEPABEHCTBA U X CBOWCTBA.

PemieHrne JMHEWHBIX HEPABEHCTB C OJHOW mepeMeHHOM. PemeHue cucrem
JUHEWHBIX HEPAaBEHCTB C OJHOM mnepemeHHOM. KBaapaTHble HepaBEHCTBA.
I'paduueckass wHTEprnperands HEPABEHCTB M CHCTEM HEPABEHCTB C JIByMs
IIEPEMECHHBIMHU.

Dynkyuu

KBagparuunas ¢pynkuus, e€ rpaguk u coictsa. [lapabosna, kooparuHaTHI
BEPILMHBI TapadoJibl, 0Ch CHMMETPUHU MMapaloIbl.

I'paduxn GyHKIMiA: y = kx, y = kx + b, y= x°,

y=y%r= k_1 mx cBOMCTBA.
X

Yucnoewvie nocredosamenvnocmu

Omnpenenenue U cnoco0bl 32 JaHUA YN CJIOBBIX MOCJIEI0BATEIbHOCTEH

[ToHsaTHE 4YMCITOBOM MOCIEIOBATEIIBHOCTH. 3aJaHue MOCJIEI0BATEIIbHOCTH
peKkyppeHTHOM hopMyIioi U GopMyJIoN n-TO YIeHa.

Apudmernyeckasi 4 reoMeTPUYECKAs POrPeCCHU

Apudmernueckas u reomerpuueckas mnporpeccur. Dopmysbl n-TO WIEHA
apu(pMETHIECKON U TEOMETPUIECKON MPOTPECCUI, CYMMBI TIEPBBIX 71 YICHOB.

Hszo06padscenue unenog apugpmemuueckou u 2eoMempuieckol npozpeccuil
MOYKAMU HA KOOPOUHAMHOU naocKocmu. JIuneuHwvlll U 9KCNOHEHYUANbHBIL POCHI.
Cnooichvie npoyenmol.
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PABOYAA ITPOTPAMMA YUEBHOI'O KYPCA «I'EOMETPUS». 7-9 KIIACCBI

Hean uzyyennst yueOHOro Kypca

Oo6mume e u3ydeHus yaeOHoro kypca «['eomeTpus» 3aKIIIOUaroTCs, MPekKIe
BCETO B TOM, 4YTO Ha YypOKax TrEeOMETPUU OOYydYaroUIUMHCA YYUTCA MPOBOAUTH
JIOKA3aTENbHBIE PACCYXKIECHUSA, CTPOUTH JIOTUYECKUE YMO3aKIIOUCHUS, JTOKA3bIBATh
WCTUHHBIC YTBEPXKICHHUS W CTPOUTh KOHTPOPUMEPHI K JIOKHBIM, IPOBOJUTH
paccy X aeHus «OT MPOTUBHOIO», OTANYATh CBOMCTBA OT MPU3HAKOB, POPMYIUPOBATH
oOpaTHbIe yTBEpXKIeHUA. B 0OydeHHMM YMEHHIO pacCyXJIaTh COCTOUT Ba)XHOE
BOCIIUTATEIBHOE 3HAUCHUE M3YUEHUSI TEOMETPUH, IPUCYIIEE UMEHHO OTEYECTBEHHOM
MaTeMaTH4eCKON IKOJIE.

BTopoil 1enp0 W3y4EHHsS] TEOMETPHUM SBISIETCS HCIIOJB30BaHUE €€ Kak
UHCTPYMEHTA IPU PEIICHUM KAK MATEMATUYECKUX, TaK U IPAKTUYECKHUX 3aj]ad,
BCTPEUAIOIINXCS B PEAIBHOM KU3HU. ITOMY COOTBETCTBYET BTOpAsl, BBIUUCIUTEIIbHAS
JIMHUS B M3YYECHUM TIE€OMETpPUM B MIKOJE. [ 3TOro y4YHUTENr0 pPEKOMEHIAYETCS
noAOMpaTh 3ajlauyd MPAKTUYECKOTO XapakTepa IJisi pacCMAaTPUBAEMBIX TEM, YUUTh
00yYaroIMXCsl CTPOUTh MAaTEMaTUUYECKUE MOJIEIN PEaTbHBIX )KU3HEHHBIX CUTYAIIUH,
MPOBOJIUTh BBIYHUCJIEHUS W OLECHUBATH aJICKBATHOCTh IOJYYEHHOTO pe3yibTara.
Kpaiine BaxxHO nNOAYEPKHBATH CBSI3M TEOMETPUM C JIPYTMMH IPEIMETAMU,
MOTHUBHUPOBATh HCMOJB30BaTh OMNPECICHUS TEOMETPUUECKUX (DUTYp U MOHSITHUH,
JEMOHCTPUPOBATH TPUMEHEHHE MOTYYCHHBIX YMEHUM B (DU3MKE U TEXHUKE. ITU CBSI3U
HanOoJee IPKO BUJIHBI B TeMax «Bektopely, « TpuroHoMeTpuueckue COOTHOIICHUS,
«Meton koopauHat» u « Teopema [Tudaropay.

MecTo yueOHOro Kypca B y4eOHOM ILIAHE

CornmacHo yueOHOMYy TulaHy B 7-9 Kiaccax wu3ydaercss Y4eOHBI Kypc
«"eomeTpus», KOTOPBIA BKJIIOYACT CIACAYIOIINE OCHOBHBIC Pa3/elibl COACPKAHUS:
«I"'eomeTpruueckue GUTYpPHI B UX CBOHCTBAY», «I3MepeHrne TEOMETPUICCKUX BEIIMUNHY,
a Takke «JlekapToBBI -KOOpPAMHATHI Ha IUIOCKOCTH», «BekTopb», «JIBmkeHus
mockoctu» U «lIpeoOpazoBanus moao0us».
VYueOHbIN TUIaH TIpeIycMaTpUBAET U3yUeHHE TeOMETPUH Ha 0a30BOM ypOBHE,
UCXO/Is U3 HE MeHee 68 yueOHbIX YaCcOB B YU€OHOM TroJ1y, BCETO 3a TPH roja 00yueHus
— He meHee 204 Jacos.

Conepxxanue yue0HOro kypca (mo rogam odoyuenus) 7
7 KIIACC

Hauvanbubie oHaTuss reomerpun. Touka, npsmas, OTpe30K, JIyd. Yrou. Bujbl

yIioB. BeprukanpHble UM CcMexHble yIubl. buccekrpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [lapasinieTbHOCTh U NEPIEHAUKYISIPHOCTD IPSIMBIX.
Cummempuunvie ueypoi. OchosHvie céoticmea ocesoli cummempuu’ . [Ipumeps
CUMMETPHUU B OKPY’KaIOILIEM MHpE.
OcHosHble nOCmpoeHUst C NOMOWBIO YUPKYIA U TUHEUKU.
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Tpeyronasuuk. BeicoTa, MeauaHna, OuccekTpuca, ux cBoiicTBa. PaBHOOeIpeHHBIN
Y PaBHOCTOPOHHHU TPEYroJIbHUKU. HEepaBeHCTBO TpeyroiabHUKA.

CBolicTBa M IPU3HAKU PaBHOOEAPEHHOr0 TpeyrojbHuKa. [Ipu3Haku paBeHcTBa
TPEYTrOJIbHUKOB.

CBoiicTBa U NMPU3HAKK NapaJUIeNbHbIX OpsMbIX. CyMMa yIiIOB TPEyrOJIbHHUKA.
Breninue yriel TpeyronbHUKA.

[IpssMmoyrosibHbI  TpeyroiabHUK. (CBOHCTBO MEIUAHbl MPSMOYTOJIBHOTO
TPEyTOJIbHUKA, IPOBEAEHHON K TMNOTEHY3€. [Ipu3Haku paBeHCTBA MPSIMOYTOJIBHBIX
TPEyTOJBbHUKOB. [IpAMOYTroJIbHBINA TPEYTOJIBHUK C yTIIOM B 30°.

HepaBeHCcTBa B rTEOMETPUU: HEPAGEHCNEO MPeEY20IbHUKA, HEPABEHCTBO O JJIMHE
JOMaHO#, TeopemMa O OonbiieM yrie u Oonbliell CTOPOHE TPEYTOJIbHUKA.
[leprieHIUKYIISIp ¥ HAKJIOHHAS.

l'eomempuueckoe mecmo mouex. buccekTpuca yria HW CEpEeOUHHBIN
NEPIEHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKHUE MECTA TOUYEK.

OKpy>KHOCTB U KpPYT, XOpJa U JUaMeTp, UX CBOKCTBA. B3auMHOE pacnoioxKeHue
OKpYKHOCTM M npsmoil. KacarenbHass u cekymass K OKpYXHOCTH. OKpy>KHOCTB,
BIIMCaHHAas B yroJl. BnucanHas U onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KVIACC

Yerpipéxyronpauku. [lapamnenorpaMm, ero nmpusHaku M cBOWCTBa. YacTHbIE
Cllydad TMapajiesorpaMMoB (TIpSAMOYTOJBHUK, POMO, KBaJapaTr), WX IMPU3HAKU U
coiictBa. Tpameuusa, paBHOOOKas Tpamenusi, €€ CBOHCTBA W MPU3HAKH.
[IpsiMoyronbHas Tpaneuus.

Memoo yosoenus meduansl. Llenmpanvras cummempus.

Teopema Paneca u meopema o nponopyuoHalbhvix ompeskax. CpeaHue JINHANA
TPEYroJIbHUKA U Tpaneuuu. [{enmp macc mpey20abHUKa.

Ilooobue mpeyeonvrukos, kodppuyuenm nooodus. Ilpuznaku noooodus
mpeyzonvHukos. IIlpuMmenenne noao0us npu peleHuH NPaKTUIECKUX 3a/1a4.

CpoiicTBa miomaned reomerpuyeckux ¢uryp. Dopmynbl i IJIOMIATU
TpPEeyroJibHUKa, Napajienorpamma, pomoba u Tpanenud. OTHOILIEHWE IIoMaaeH
oI00HBIX GUTYP.

Brruncnenne mmomaned TPEyroJbHUKOB U MHOTOYTIOJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl I[ludaropa mnpu penieHun
MPAKTUYECKUX 33/1a4.

CuHyC, KOCHUHYC, TaHT€HC OCTPOrO yrjia MpsIMOYTOJIBHOTO TPEYTOJbHUKA.

3 3H€CI) " J1aJie€ KypCUBOM 0003HaYEHBI TEMBbI, U3YUCHUC KOTOPBIX IPOBOJAUTCS B O3HAKOMUTECIILHOM IUIAaHE. Hez[aror
CaMOCTOATEJIbHO OIPCALIIACT 00BeEM n3y4aeMoro mMmarepualia.
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OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpHUroHOMETprUYeCKne (DYHKIMH YTIIOB
B 30°, 45° u 60°.

BrivcanHble ¥ LIEHTPaJIbHbBIC YIJIbI, YTOJ MEXY KacaTeIbHOU U XOPJOH. YTIIbI
MEXIy XOpJaMH U CEKyIIMMH. BrMcaHHBIE W ONHCAHHBIC YETHIPEXYTOJbHHUKHU.
B3anmHoe pacnonokenue aByX OkpykHocTer. Kacanume okpykHocrtei. OOmue
KacaTebHBIC K JBYM OKPYKHOCTSIM.

9 KITACC

Cunyc, kocunyc, Tauresc yrioB ot 0° 1o 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
TOX1eCTBO. POPMYIIbI TPUBEIACHUS.

Pemenue TpeyronpHukoB. TeopeMa KOCHHYCOB U T€OpeMa CUHYCOB. PelieHne
MPAKTUYECKUX 33]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

IIpeobpazosanue nooobus. [lodobue coomeemcmeenHbix JIEMEHMO8.

Teopema o npousgedeHuu 0mpe3Ko8 Xopo, meopemvl 0 HPOU3EEOeHUU OMPE3KO8
CeKywux, meopema o Keaopame KacamenbHou.

Bektop, gmumHa  (MOAy’db) — BEKTOpa,  COHANpPABJICHHBIE  BEKTOPBI,
IIPOTHBOIIOJIOKHO HAIPABJIICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO
BEKTOpPOB, OIlEpallMd HAJ BEKTOpaMH. Pa3noxkeHne BekTopa 1O JBYM
HEKOJUIMHEAapHbIM BekTtopaMm. KoopaunHarsl BekTtopa. CKamsipHOE IPOU3BEICHUE
BEKTOPOB, IPUMEHEHHE U1l HAXO0XKACHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPJIMHATHI HA TUIOCKOCTHU. ¥YpasueHus: npsamou U OKPYKHOCTH B
KOOpPJMHATAaX, IEPEeCCYCHUE OKPYKHOCTEW M MpsAMBIX. MeETox KOOpIMHAT U €ro
MIPUMEHEHHUE.

[IpaBriIbHBIE MHOTOYTOJBHUKM. JlIMHA OKPY)KHOCTH. ['panxycHast u pannaHHas
Mepa yriia, BBIYMCICHHUE JJIMH IyT OKpy>KHOCTEH. [nomanp kpyra, ceKkTopa, CEerMeHTa.

Heudwcenus naockocmu u @HympeHHue cummempuu gueyp (21emeHmapHvle

npeocmasnenus). llapannenvroiii nepernoc. Ilosopom.
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PABOYAA IIPOITPAMMA VYYEBHOI'O KVYPCA «BEPOATHOCTH U
CTATUCTHUKA» 7-9 KITACCBI

Henn usyyenust yueOHOro kypca

B coBpemenHOM 1TPOBOM MHUPE BEPOSITHOCTD U CTATHUCTHKA IPHOOPETAIOT BCE
OOJIBIITYI0 3HAYMMOCTh, KaK C TOYKHU 3PCHHSI MPAKTUYECKUX MPHUIOKEHUN, TaK U UX
posin B oOpa3zoBaHud. Kaxxplil 4eIOBEK MOCTOSSHHO NMPUHUMAET PEIICHHS HA OCHOBE
UMEIOIINXCS Y HETO JaHHBIX. A i1 000OCHOBAaHHOTO TIPUHSITHUS PEIICHUS B yCIOBHSIX
HeJOoCTaTKa WM u30bITKa WHGOpPMalUMKU HEOOXOOUMO B TOM YHCIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOSATHOCTHOE M CTATUCTUYECKOE MblUIeHHne. IMEeHHO mo3ToMy
OCTpO BCTaja HEOOXOJIUMOCTh CHOPMHUPOBATH Yy OOYyYalOIIUXCS, B TOM YHCIIE
oOyyvaronxcst ¢ OB3, (yHKIMOHAIBHYIO IPaMOTHOCTh, BKIIIOYAIONIYIO B ce0si B
KAueCTBE HEOTHhEMJIEMOI COCTABIISIIONICH YMEHHUE BOCIPUHHUMATh M KPUTHYECKU
aHAJIM3UPOBaTh MH(OpMaIKIO, MPEICTABICHHYIO B Pa3iUYHbIX (opMax, MOHUMATh
BEPOSITHOCTHBIA  XapakKTE€p MHOTHX pPEalbHbIX IMPOLECCOB U 3aBUCHMOCTEM,
IPOU3BOJIUTh MPOCTEUIINE BEPOSTHOCTHBIE PACUYEThl. 3HAKOMCTBO C OCHOBHBIMH
MpUHLOKUIAMU cOOpa, aHallu3a U MPEACTABICHUS JaHHBIX U3 Pa3IUUHbBIX chep KU3HU
00111ecTBa ¥ TOCYJJapCTBA MPUOOIITAET 00yUaOIIMXCs K 0OIIECTBEHHBIM UHTEPECaM.

B crpykrype mnporpamMmbl yueOHOro Kypca «BeposiTHOCTH M CTaTHUCTHKa»
OCHOBHOU IIKOJIbI BBIJIEJICHBI CIEAYIOUIUE COACPIKATEIIbHO-METOIMUECKUE TNHUH
«IIpencraBineHre TaHHBIX U ONIUCATENIbHAS CTATUCTUKA»; «BEpOSATHOCTEY»; « DIE€MEHTHI
KOMOMHATOpUKNY; «BBeaeHue B Teoputo rpadony.

Copnepxxanue nuHuM «lIpencraBieHue NaHHBIX M ONUCATENbHAs CTATUCTHKA»
CITY>KUT OCHOBOM 1111 OpMHUPOBAHUSI HABBIKOB pa0OThI ¢ MH(OPMALIMEH: OT YTCHUS U
WHTEpIpeTaluy WH(pOpManuu, MpeACTaBIEHHOW B Taljullax, Ha auarpaMmax |
rpagukax a0 cOopa, MNPEACTaBICHUS MW aHalIM3a JAHHBIX C HCIOJIb30BAHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CPEAHUX U pacceuBaHus. Paboras ¢ JaHHBIMU,
oOyyarorecs ¢ OB3 yyaTcsi cUMTBHIBaTH M MHTEPIPETUPOBATH JTaAHHBIC, BBIJBUTATH,
apryMEHTHUPOBaTh W KPUTUKOBATh MPOCTEUIINE THUMIOTE3bl, PA3MbIIUISATh Haj
¢dakTopamu, BBI3BIBAIOIIMMU W3MEHYMBOCTh, M OIEHWBATh WX BIHMSHHUE Ha
paccMaTpuBaeMble BEIMUUHBI U MTPOIECCHI.

NHTYUTUBHOE TPEICTABICHUE O CIYyYaMHOM HM3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEW U TEHACHUMN CTAHOBUTCSI MOTUBUPYIOLIEH OCHOBOM JJIs1 U3YUYCHHUS
Teopuu BeposATHOCTEH. bonbioe 3Hauenue s obyvaronuxcst ¢ OB3 3aech umeror
NpaKTUYECKUE 3aJaHusl, B YACTHOCTU ONBITHI C KJIACCUYECKUMHU BEPOSTHOCTHBIMU
MOJIETISIMHU.

[loHaTHE BEPOATHOCTH BBOJUTCS Kak Mepa MpaBAONOa00Us CIIy4dalHOIoO
coobiTus. [Ipu m3yuenun xkypca odyuaronimecs ¢ OB3 3HaKOMATCS ¢ MPOCTEHITUMHU
METOJJaMH  BBIYUCIICHUS BEPOATHOCTEM B  CIYyYalHBIX JKCIEPUMEHTaX C
PABHOBO3MOXHBIMU ~ 3JIEMEHTAPHBIMU  MCXOJIaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMU CTaBUTh M peIiaTh Oojiee CIOXKHBIE 3amadyd. B Kypc BXOmsT
HayajbHbIE TPEACTABICHUS O CIy4YalHbIX BEJIMYMHAX W WX  YHCIOBBIX
XapaKTEPUCTHKAX.
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Takke B paMKax 3TOro Kypca OCYIIECTBIISIETCSI 3HAKOMCTBO OOYYarOIIHUXCS C
OB3 ¢ MHOXeCTBAMH U OCHOBHBIMHU  OINEpaldsIMU  HAJ  MHOXECTBAMH,
paccMaTpUBAIOTCSl TMPUMEPbl TMPUMEHEHHUs JJIsl  pElIeHus 3a7]ad, a TaKKe
WCIIOJIB30BAHUS B IPYTUX MAaTEMAaTHUYECKUX Kypcax M YUCOHBIX MpeIMeTax.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHE

B 7-9 knaccax mzyuaerca Kypc «BeposSTHOCTH M CTaTUCTHKA», B KOTOPBIU
BXxoAsaT paznpensl: «lIpencraBieHue JaHHBIX W ONUCATENbHAs  CTaTUCTHKAy;
«BeposaTHOCThY; «DIIeMEeHTH KOMOMHATOPUKNY; « BBeneHue B Teopuro rpadon.

Ha w3ydenne gaHHOrO Kypca OTBOAMT | y4eOHBIN yac B HENETIO B TCUCHUE
KaXkJ10ro roga o0y4eHus, Bcero 102 yueOHbBIX Jaca.

Conep:xkanue yueOHOro Kypca (1mo rogam o0y4eHus )
7 KIIACC

[IpencraBnenne JaHHBIX B BUJIEC TaONHI], AUarpaMm, rpadukoB. 3amoHEHHUE
Ta0JINII, YTEHUE U MTOCTPOCHUE JTUarpaMM (CTOJOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpadukoB peajabHBIX IpoieccoB. M3BiaeueHne nHGpopManuu U3 Auarpamm u
Ta0JIHII, UCTIOIB30BAHNUE U HHTEPIPETAIINS TaHHBIX.

OmnucartenpHasi CTAaTUCTHKA: cpeaHee apupMeTHUYecKoe, MeAuaHa, pa3max,
HanOoJIblllee W HAaWMEHbIee 3HAYCHWS Ha0Opa YHCIIOBBIX MaHHBIX. [lpumepsr
CIIy4allHOM U3MEHUYUBOCTH.

Cnyuatinslii 3kcnepumenm (onvlm) u ciaydatinoe codovimue. Beposmuocmo u
yacmoma. Ponv manoseposmuuix u npakmuuecku 00CmMoB8ePHuIX COObIMUL 8 NPUPOOE
u 6 obwecmese. Monema u uspanvbHas KOCMb 6 Meopuu 6epoamHocmei’.

I'pagh, eepwuna, peopo. Cmenenv eepwunsl. Hucio pébep u cymmapHas
cmeneHb eepuiut. Ilpeocmasnenue o ceaznocmu epaga. Llenu u yuxnwi. I[lymu 6
epacghax. O6x00 epacha (3tinepos nyms). [lpeocmasnenue 06 opuenmuposanHom page.
Pewenue 3a0au c nomowwio epaghos.

8 KVIACC

[IpencraBiieHre JaHHBIX B BUC TAOJIHUII, AUArpamMMm, rpauKoB.

MHOXECTBO, 3JEMEHT MHOXKECTBa, IOJMHOXeCTBO. Omepanuu  Haf
MHOECTBaMU: 00bEIMHEHHUE, MepeceueHue, nonoaHeHrne. CBoicTBa omeparuii Haja
MHO>KECTBAMU: IIEPEMECTUTEIBLHOE, COUETATEIIBHOE, PACIIPEICIUTEIIBHOE, BKIIOUEHHS.
Hcnonb3oBanne rpaguyeckoro mpeACTaBISHUS MHOXKECTB JUISI OITUCAHUS PEaIbHBIX
MIPOLIECCOB U SABJICHU, IPU PEIIEHUN 3a]1a4.

H3zmepenue pacceusanusi 0anuwlx. /{ucnepcus u cmaHoapmHoe OmKIOHeHUe

4 3H€CI) " J1aJie€ KypCUBOM 0003HaYEHBI TEMBbI, U3YUYCHUEC KOTOPBIX IPOBOJUTCS B O3HAKOMUTECIILHOM IUIaHE. Hez[aror
CaMOCTOATEJIbHO OIPCALCIIACT 00BeEM n3y4aceMoro mMarepualia.
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YuUCI08bIX HAOOPO8. /luazpamma pacceusanusl.

DnemeHTapHbIe COOBITHS  Ciy4daitHoro ombita. CiydailHbie  COOBITHS.
BepositHocT coObITHI. OTIBITHI C PABHOBO3MOXHBIMH JJIEMEHTAPHBIMUA COOBITHUSIMHU.
Crny4aifapiii BEIOOpP. CBSI3b MEXIY MAJIOBEPOSTHRIMU U TIPAKTHYECKH IOCTOBEPHBIMU
COOBITHSIMU B TIPUPO/IE, OOIIECTBE U HAYKE.

Hepeso. Ceoticmea depegbes. eOUHCMEEHHOCHb NYMU, CYUeCE808aHUe GUCAYELl
BEPUIUHDL, CB5A3b MENHCOY YUCTIOM Gepuiun U uuciom pébep. lIpasuno ymMHON*CEHUA.
Pewenue 3a0au c nomowwio epaghos.

Ilpomueononoscnvie coovimus. [uacpamma unepa. Obvedunenue u
nepeceuenue  coovimui. Hecoemecmuvle  cobvimus.  @opmyra  clodiceHus
gepossmuocmell. Ycnoenas eeposmuocms. Ilpasuno ymwuoowcenus. Hesasucumvie
coovimus. [Ipedcmasnenue sxcnepumenma 6 eude oepesa. Pewenue 3a0au Ha
HaxodicoeHue BepOsSIMHOCmeEll C HOMOWDBIO 0epeda CAYYAlH020 dKCNepUMeHmd,
ouazpamm Jiinepa.

9 KIIACC

[IpencraBiieHue JaHHBIX B BUIE TaOIUII, TUarpaMM, TpaukoB, HUHTEPIIPETAIUS
JaHHBIX. UTeHUE U MOCTpOeHUE TaOJIHI], TUarpaMM, TpauKoB M0 peaIbHbIM JAHHBIM.
[lepectanoBku u (aktopuan. CoueTaHuss U YUCIO COYETaHUU. IpeyeorbHux
llackans. Pemienue 3a1a4 ¢ UCMOJIb30BaHUEM KOMOWHATOPUKHU.
l'eomempuueckas eepoamuocms. Cnyuaiinviii 66100p mMoyKu U3 Queypvl Ha
NJIOCKOCMU, U3 OMPE3Ka U U3z 0yeu OKPYIHCHOCHU.
UcnbiTanue. Ycnex u Heygaya. Cepust UCIIBITaHUN 10 niepBoro ycnexa. Cepust
ucneiTanuii bepaymm. BepostHocTH coOBITHII B cepun UCTibITaHUN bepHyu.
CnyyaiiHasg BeIMYMHA W paCIpENIENIEHUE BEpOsITHOCTEH. MaremaTudyeckoe
OXuJaHue u nucnepcus. [IpuMepsl MAaTEMAaTUYECKOTO 0KUAAHUS KAK TEOPETUYECKOTO
CpPEIHEr0 3HAYEHHUS BEIMYMHBI. MaTeMaTHuuecKoe 0KUIaHUE U JUCTIEPCUS CITyYalHOU
BEJIMYMHBI «YHCJIO YCIEXOB B CEPUU UCTIBITAHUN bepHymmy.
[Tonarue o 3akoHe OoJybIIUX yuces. M3MepeHue BEepOsITHOCTEH € MOMOIIBIO
gacToT. Posib 1 3HaUeHKE 3aKOHA OOJBIITNX YUCEN B MPUPOJIEC U OOIIECTBE.

IIpuMepHBbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHAJIbI

[IpoBeneHre OLEHKH JOCTHXKEHHM IJITAHUPYEMBIX pE3yJbTaTOB OCBOCHHUS
y4eOHOr0o MpeaMeTa NpoBOIUTCSA B (hOpME TEKYIIETo U pyOeKHOTO KOHTPOJIA B BUJIE:
KOHTPOJIbHbIE PAa0OThl, CAMOCTOSITEIbHBIE pPaldOTHI, 3a4eThl, MaTEMaTUYECKUE
JOUKTaHTBI, MpaKkTUYecKhue padOThl, MUCBMEHHBIH OTBET 10 WHIWBUIYAIbHBIM
KapTO4YKaM-33JJaHUsIM, TECTUPOBAHUE.

Jlst obyuaronuxcst ¢ OB3 Bo3MOXkHO m3MeHeHue (hOpMYTUPOBKHU 3aJjaHUI Ha
«TIOIIATOBYIO», a/IANITAIIMIO MTPeIIaraeMoro 00y4aronemMycs TeCTOBOro (KOHTPOJIBHO-
OLICHOYHOI'0) Marepuaia: HCIOJIb30BAHME YCTHBIX M IHCbMEHHBIX HWHCTPYKLIMIA,
YOPOIIEHHE ITIMHHBIX CIOXKHBIX (POPMYJIMPOBOK MHCTPYKIUH, pelIeHre ¢ OMOpor Ha
aNropuT™, 00pasel], UCIOJIb30BAHKUE CIIPABOYHON HHPOPMALIUU.
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MaremaTuka
5 kuacc
Kontponbnas padota Ne 1. Tema. Hatypanbnbie uucna.
KonTponbhas pabora Ne 2. Tema. JleficTBUs ¢ HATypaJbHBIMU YHCIIaMHU.
Kontponbshas padora Ne 3. Tema. Mcnonb3oBanue CBOMCTB AeMCTBUI TpU
BBIUMCIICHUSX.
KonTponbhas padota Ne 4. Tema. Yriibl 1 MHOTOYTOJIbHUKH.
KonTtponbsHas padora Ne 5. Tema. JlenumMocTs unced.
Kontponbshas padora Ne 6. Tema. OOBIKHOBEHHBIE JPOOH.
Kontponbhas padota Ne 7. Tema. CrnoxeHue u BBIYUTaHHE TPOOEH.
Kontponbnas pabota Ne 8. Tema. YMHOXeHUE U IeJIeHUE JPOOEH.
KontponbsHas padota Ne 9. Tema. [lecatuunbie npoou. CpaBHEHHE AECATUUHBIX
Tpo0eti.
KonTponbhas padota Nel0. JleficTBus ¢ 1eCATUYHBIMU APOOSIMHU.
KonTponbhas padora Ne 11. Tema. UtoroBast koHTpoJibHas paboTa.
6 xki1acc
KonTponbhas padora Nel. Tema. JleanMocTs HaTypajgbHBIX YUCEIL.
KontponbsHas pabota Ne2. Tema. O6bikHOBeHHast ApoOs. OCHOBHOE CBOMCTBO
poowu.
Kontponbshas padota Ne3. Tema. OtHowenue. [Tponopius.
Koutponbshas padota Ned4. Tema. [IporieHT.
KontponbHasg padora Ne5. Tema. UeTbipexyronbHuK. @opMyIibl HEPUMETPA U
IJIOIIAU PSIMOYTOJIbHUKA.
KontponbHasa padorta Ne6. Tema. IlonoxxurenbHble U OTPULIATETbHBIE YHUCIIA.
CpaBHEHHE NOJIOKUTENIbHBIX U OTPULIATEIbHBIX YUCEIL.
Kontponsnas padota Ne7. Tema. ClokeHHE U BEIYUTaHUE TTOJIOKUTEIIbHBIX U
OTPULIATEIbHBIX YUCEIL.
Kontponbsnas padota Ne8. Tema. YMHOKEHHUE U ACIICHUE TIOJIOKUTEIBHBIX U
OTPULIATEIbHBIX YUCEIL.
Kontponbnast pabota Ne9. Tema. IlpsamoyronpHas cuctemMa KOOpAHWHAT.
JnarpaMmsl.
Kontponbshas padota Nel0. Tema. iToroBast KOHTpoJbHask padoTa.

Auredpa
7 kaace
Koutponbaast pabora Nel. Tema. Apudmernyueckue  HOeWcCTBUA  C
palMOHAIBHBIMU YUCIIAMH.
Kontponbshas pabora No2. Tema. CtenieHb ¢ HaTypalbHBIM MOKa3aTeJeM.
Kontponbhas padota Ne3. Tema. bykBeHHbIE BbIpaKEHHUSI.
Kontponbshas padota Ne4. Tema. MHOTrOUIIEHBI.
Kontponbhas padota Ne5. Tema. @opMyIibl COKPAILIEHHOTO YMHOKEHHUS.
Kontponwsnas padota Ne6. Tema. JInHeliHoe ypaBHEHHE ¢ OJHOM MTEPEMEHHOM.
Kontponbshas padora Ne7. Tema. CucteMbl JIMHEWHBIX YPaBHEHUH.
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Kontponbnas padota Ne 8. Tema. Koopaunats! u rpaduku.
Kontponbnas padota Ne 9. Tema. [Tonsitue pynxuu. Jlnneitnas pyHKus.
Kontponbshas padora Nel0. Tema. toroBast KoHTposbHas paboTa.
8 kiace
Kontponbshas padota Nel. Tema. KBanpaTHsiil kopeHb. ApudMeTUuyecKuit
KBaJpaTHBIN KOPEHb.
Kontponbaast paGora Neo2. Tema. CremeHp ¢ ILEIbIM  IOKa3aTEJEM.
CranpapTHbINA BU]I YUCIIA.
Koutponbaas pabota Ne3. Tema. AunreOpamyeckass apoOb. CokparieHue
TpoOei.
Kontponbhas padota Ned. Tema. JleticTBus ¢ anreOpandyecKuMu ApOOSIMHU.
KontponbsHas padora NeS. Tema. KBanpaTHbie ypaBHEHUSI.
Kontponbsnas pabota Ne6. Tema. YpaBHeHHs, CBOASIIHMECS K KBaJpPATHBIM.
TekcToBble 3a7a41, CBOASIIMECS K KBaJPATHBIM.
Kontponbshasg padota Ne7. Tema. CucteMbl ypaBHEHHIA.
KontponbHas padora Ne8. Tema. UnucnoBble HEpaBEHCTBA U UX CBOMCTBA.
KontponbsHasg padora Ne9. Tema. CucteMbl HEpaBEHCTB € OJTHOM EPEMEHHOM.
Kontponbshas padora Ne 10. Tema. @uKIuM. YuCIOBbIE (PYHKIIUH.
Kontponbhas pabora Nel 1. Tema. UtoroBast KoHTpobHas paboTa.
9 ki1acc
Kontponbshas pabora Nel. Tema. Uucrna v BBIYUCICHHUS.
KoutponbHas padota Ne2. Tema. YpaBHEeHUS ¢ OJTHON EPEMEHHOM.
KonTponbhas pabora Ne3. Tema. J[poOHO-paliioHa bHbIE YpaBHEHHUS.
Kontponbhas pabota Ne4. Tema. CucteMbl ypaBHEHH € JBYMS IEPEMEHHBIMU.
Kontponbshas padota Ne5. Tema. JInnelinbie HepaBEHCTBA C OTHOM IEPEMEHHOM.
Kontponbshas pabora Ne6. Tema. KBanpaTHbsie HepaBeHCTBA.
Kontponbshas padora Ne 7. Tema. KBaapatuunast GyHKUHS U €€ CBOMCTBA.
Kontponbshas padora Ne 8. Tema. Apudmerndeckas mporpeccus.
Kontponsnas padota Ne 9. ['eomeTpuueckas nporpeccusi.
Kontponbshas padota Nel10. Tema. Utorosast KoHTpoJibHas paboTa.

I'eomeTpust
7 Kaace

Kontponbaast pabora Nel. Tema. OCHOBHBIE T€OMETPUYECKHE CBOWCTBA

npocTermmx Quryp.
Kontponbshas padota Ne2. Tema. CMeKHbBIE 1 BEPTUKATBHBIC YTJIBI.
Kontponbshas pabota Ne3. Tema. [Ipu3Haku paBeHCTBa TPEYTOJIHHUKOB.
Kontponbshas pabota Ne4. Tema. PaBHOOEApEHHBIN TPEYTOJIBHUK.
Kontponbshas padota NeS. Tema. [Tapannensabie npsMebie.
Kontponbnas padota Ne6. Tema. Cymma yrioB TpeyrojabHHUKA.
Kontponbshas pabora Ne 7. Tema. OKpy>KHOCTb U KPYT.
Kontponbshas padota Ne6. Tema. UTorosast kKontposibHas paboTa.

8 kiace
Kontponbshas padota Nel. Tema. UeThIpexyroibHUKH.
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Kontponbhas pabota Ne2. Tema. Cpennsist nunus Tpeyronbauka. Cpeasis
JIMHUS TPAICLUH.
Kontponbshas padota Ne3. Tema. [1nomans TpeyroiasHuka, napajieiorpaMmma.
Kontponbshas padota Ned. Tema. [Inomaas mogqoOHbIX GuUryp.
Kontponbshas padora Ne5. Tema. Teopema ITudaropa.
KontponbHas padota Ne6. Tema. YTIIbl B OKpYKHOCTH.
Kontponbshas padota Ne7. Tema. UTorosast KoHTpoJibHast paboTta
9 ki1acc
KontponbsHas padota Nel. Tema. Pemienne TpeyroinbHHUKOB.
Kontponsnas padota No2. Tema. [1nomaau TpeyroibHuKa, YETHIPEXYTOJIBHUKA.
KontposnbHas padora Ne3. Tema. BekTopsl.
Kontponbnas padota Ned. Tema. JlekapToBbI KOOPAMHATHI HA TNIOCKOCTH.
KontponbsHas padora Ne5. Tema. [IpaBuibHbIe MHOTOYTOJIbHUKH.
Kontponbshas pabora Ne6. Tema. [Inomaas kpyra u ero 4acTei.
Kontponbshas padota Ne7. Tema. UTorosast KOHTpoJibHas padora.

BeposiTHOCTB U CTATHCTHKA
7 Kaace

KontponrHas padota Nel. Tema. [IpencraBieHue JaHHBIX.
Kontponbshas pabora Ne2. Tema. OnncaTenbHasi CTAaTUCTHKA.
Kontponbshas padota Ne 3. Tema. CrryqaitHast '3MEHYUBOCTb.
Kontponbshas padota Ne 4. Tema. BeposiTHOCTh U HacToTa CIy4yailHOTO

COOBITHSI.

8 kiacc
Kontponbshas padota Ne 1. Tema. MHoxecTBa.
Kontponbshas pabota No2. Tema. BeposTHOCTH ClTydaiiHOTO COOBITHSI.
Kontponbshas pabora Ne 3. Tema. Crnyuaiinbie COOBITHS.

9 kacc
Kontponbsnas padora Ne 1. Tema. DiieMeHTb KOMOMHATOPUKH.
Kontponsnas padota Ne 2. Tema. UcnbiTanus.
Kontponbshas padota Ne 3. Tema. CiyvaitHast BeMuuHa.
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I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHM A YUHEBHOI'O ITPEAMETA
«MATEMATHKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OEPA30OBAHU A

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMA K OOyYEHHUIO MaTeMaTHKE W IICJICHAMPABICHHON MO3HaBATEILHOM
NESATENbHOCTH;

MOBBIIICHUE  YPOBHS  CBOE€M  KOMIETEHTHOCTHM 4e€pe3  MNPAKTUYECKYIO
NEATEIIbHOCTh, TPEOYIOIIYI0 MAaTEMAaTUUECKUX 3HAHUM, B TOM YUCJIE YMEHUE YUUTHCS
y IpYTUX JIOAEH;

CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CUTYAIIHUIO, OBITh TOTOBBIM JEHCTBOBAThH
B OTCYTCTBHE TapaHTU yCIIeXa;

crnocoOHoCcTh oOydaromumxcs ¢ OB3 k oco3HaHHIO CBOMX JE€(PUIIMTOB H
IIPOSIBJICHUE CTPEMIIEHUS K UX MPEOI0JIEHHUIO;

CIIOCOOHOCTH K CAMOPA3BUTHIO, YMEHHUE CTaBUTh IOCTUKUMBIC 1IENIH;

YMEHHE pa3inyarh Y4eOHbIE CHUTyallud, B KOTOPBIX MOXHO JICMCTBOBATH
CaMOCTOSITEJIbHO, W CHUTyalllHW, TJ€ CIeAyeT BOCIIOJIb30BaThCS CIIPABOYHOMN
uH(pOpMaIEl WIN IPYTUMHU BCIIOMOTATEILHBIMU CPEJICTBAMU;

CIIOCOOHOCTH IEPEHOCUTD MOTYUEHHBIE B X0 00yUYCHUS 3HAHUS B aKTyaJIbHYIO

CUTYaIHIO (MPU PEIICHUH KUTEHCKUX 3a1a4, TPEOYIOINUX MaTeMaTHYECKUX 3HAHUH);
CIIOCOOHOCTh OPUEHTUPOBATHCA B TPEOOBAHUSAX U MPABWIAX MPOBEICHUS
IIPOMEKYTOYHOM U UTOTOBOM aTTECTALINY;
OBJIaJICHWE OCHOBaMU (PMHAHCOBOI IPaMOTHOCTH.

METAINPEAMETHBIE PE3YJIBTATbBI

Osnadenue yHugepcantbHbIMU YUeOHbIMU ROZHABAMEIbHBIMU OCUICHEUAMU:

YCTaHABIIMBAaTh  MPUYMHHO-CIICICTBEHHBIC CBS3M B XOAE€  YCBOCHHS
MaTeMaTHYeCKOTro MaTepuana;

BBISIBIIATH NEPUIUT TaHHBIX, HEOOXOMUMBIX ISl PEIICHHS ITOCTaBICHHOM
3a/1a4u;

C TIOMOIIIBIO YUUTENISI BEIOUPATh CIIOCO0 pellieHrs MaTeMaTUYeCKON 3a/1auu
(cpaBHUBaTh BO3MOKHBIE BAPUAHTHI PEILICHHUS);

NPUMEHSITh M TPeoOpa3oBbIBATh 3HAKM M CHUMBOJILI B XOJ€ pEIICHUS
MaTEeMaTUYECKUX 3a]1ay;

yCTaHaBJIMBATh UCKOMOE M JJAHHOE MPHU PEIICHUH MaTEMaTHIECKOH 3a/a4H;

MOHUMATh U UHTEPIPETUPOBATH MHGOPMAIIHIO PA3THYHBIX BUIOB U (hopm
MIPEICTAaBIICHUS;

WJUTIOCTPUPOBATH PelllaeMble 3a1a4u TpadUIECKUMH CXEMaMU;

3¢ (HEKTUBHO 3aTTIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIHIO.

MOHUMATh Y UCTIOJIH30BaTh MATEMAaTHUYECKUE CPEACTBA HAMISIMHOCTH (Tpadukwy,
auarpaMMbl, TaONUIBI, CXEMbI W Jp.) M WUIIOCTPAIUA, WHTEPIPETaILNH,
apryMeHTalIlnH.
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Osnaoenue YHUGEPCANbHBIMU yueoHbIMU KOMMYHUKAMUGHBIMU
odelicmeuamu:

OpraHU30BLIBaTh y4eOHOE COTPYAHMYECTBO M COBMECTHYIO JESTCIBHOCTH C
YUYUTEJIEM U CBEPCTHUKAMHU B MIPOIIECCE PEIICHUS 3a/1ay;

B3aMMO/ICHCTBOBATh M HAXOJUTh OOIIKE CITOCOOBI pabOThI; paboTaTh B TPYIIIIE:
HaxOJUTh OOIlee pEIICHHE W paspemiatb KOHMIUKTHI Ha OCHOBE COIJIACOBAHUS
MO3UIIMHI M yuéTa HHTEPECOB; CIyIIaTh MapTHEPA; HOPMyIUpOBaTh, ApTYMEHTHPOBATh
U OTCTauBaTh CBOE MHEHUE;

MIPOTHO3UPOBATh BO3HUKHOBEHHWE KOH(MIUKTOB NPH HAJIUYUU Pa3HBIX TOYEK
3peHHUsl U pa3pemiaTh KOH(PIMKTHI Ha OCHOBE y4E€Ta HMHTEPECOB M IIO3MIIMH BCEX
YYaCTHUKOB;

apryMEHTUPOBAaTh CBOIO TMO3UIMI0O U KOOPAUHUPOBATH €€ C MO3ULUSIMU
MapTHEPOB B COTPYJHUUYECTBE MPU BBHIPAOOTKE OOINETO PEIICHUS B COBMECTHOMU
NEeSITEbHOCTH;

BBITIOJTHATh CBOIO YacTh PabOTHI, JOCTUraTh Kaye€CTBEHHOTO pe3yjibTara u
KOOPAMHUPOBATH CBOM JICUCTBUS C IPYTHUMU YICHAMU KOMAaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIaJa B OOITUH MPOIYKT.

Oe¢nadenue ynugepcanbHbIMU YUeOHBIMU PE2YIAMUGHBIMU OCUCHBUAMU:

CTaBHTh II€JIM, BEIOUPATh M CO3/1aBaTh aJITOPUTMBI JIJIS PEIICHHUS YUeOHBIX
MaTEMaTUYECKUX TPoOIIeM;

IJIAHUPOBATh U OCYIIECTBIIATH JAEATCIBHOCTb, HAMPABICHHYIO HA PEIICHUE
3a/1a4 UCCJIEIOBATEIILCKOTO XapaKkTepa.

dbopmynupoBaTh U YyAEPKUBATH Yy4eOHYIO 3a/ady, COCTaBIATH IUTAaH U
MOCJIEI0BATEIbHOCTD JICHCTBUI;

OCYILIECTBIISITh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAUMBIE KOPPEKTHUBBHI;

KOHTPOJIMPOBATh MPOLECC U Pe3yJIbTaT yueOHOM MaTeMaTH4YECKOM
NeSTEebHOCTH;

aJIcKBaTHO OLICHUBATH MPABWJIBHOCTH WJIM OIITMOOYHOCTD BHITIOHEHUS YYEOHOM
3a/1auu, €€ OOBEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PEIlICHHUS;

CIMYaTh CMOCO0 JEUCTBUS W €ro pe3ysbTaT C 3aJaHHBIM 3TAJIOHOM C IIEJIbIO
0OHapyKEeHHsI OTKIIOHEHUH M OTIMYMI OT 3TAJIOHA.

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PEIICHUHN YUeOHOM
3a/1a4H;

MMOHUMATh MPUYUHBI, TI0 KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMbIl pe3yibTaT
NeSTEILHOCTH, OMPEEATh MO3UTUBHBIE M3MEHEHMs] M HalpaBlieHUs, TpeOyroiue
JnajabHenIel padoThl;

PETYINPOBATH CIIOCOO BHIPAKEHUS IMOITHIA.

INPEAMETHBIE PE3YJIBTATBI

PesynbraTel ocBoeHus yueOHOTo mpenMera «MartemaTuka (BKIo4as anreopy,
T€OMETPHIO0, BEPOSITHOCTh M CTATUCTHUKY)», PACIPECICHHBIE MO TojaM OO0ydYeHUs,
(bOopMyIHPYIOTCS IO IPUHITUITY T00ABICHHS HOBBIX PE3YJIHTATOB OT TOJa K TOTY, YXKE
Ha3BaHHBIE B IPEABIAYIINX T01aX MO3UIIUH, KaK MPABUIIO, TOCTOBHO HE MOBTOPSIOTCS,
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HO YYMUTHIBAIOTCA (PEe3yabTaTbl OYEPEIHOTO TOJa MO YMOJYaHUIO BKJIIOYAIOT
pe3yabTaThl MPEABIAYIIUX JIET).

IIJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATEI OCBOEHU I PABOUYEN
[TPOI'PAMMBI KYPCA «MATEMATHUKA» (ITO TOAAM OBYUEHIA)

OcBoenue yuebHoro kypca «Marematuka» B 5—6 Kilaccax OCHOBHOM IIKOJIbI
JOJDKHO OOecreurBaTh JIOCTHKEHUE CIEAYIONMX MPEAMETHBIX 00pa30oBaTeIbHBIX
PE3yJIbTATOB:

5 KVIACC

Yucna u evluucnenusn
OpueHTUPOBATHCS B MOHATUSIX U ONIEPUPOBATH Ha 6A30BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMH C HATypaJIbHBIMHU YUCIIaMH, OOBIKHOBEHHBIMU U IECATUYHBIMU JPOOSIMHU.

CpaBHUBAaTh U yHOPSAI0YMUBATH HATYPAJIbHBIE YKCIIA, CPABHUBATH B MTPOCTEUIIINX
City4asix OOBIKHOBEHHBIE IpOOU, JECATUUHBIE JPOOH.

CoOTHOCUTD TOUYKY Ha KOOPJIMHATHOM (YMCIOBOM) MPSIMOM C COOTBETCTBYIOIINM
el 4nciioM U n300paXkaTh HaTypabHbIC YKCIIa TOUKAMU Ha KOOPAMHATHOM (YHUCIIOBOM)
IPSAAMOM.

Breimonuare apudmeTuyeckue JEHCTBUS € HATypaJlbHBIMM 4YHCJIaMH, C
O0OBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEUIIINX CITyUasiX.

BrINOMHATH NPOBEPKY, TPUKUIKY PE3yJibTaTa BHIYUCICHUH.

OKpyTIJIsTh HaTypaJibHBIE YHCIIA.

Pewenue mexkcmogwix 3a0ay

Pemate TekcTOBBIE 3amauu  apu(DMETHUECKHUM CIIOCOOOM M C TOMOIIBIO
OpraHU30BaHHOTO KOHEYHOTO Tmepedopa BCEX BO3MOXKHBIX BapUaHTOB (MpU
HEO0OXOIMMOCTH C HAPABJISIFOIIECH MTOMOIIIBIO).

Pemlate 3amaum, cojaepiKalldue€ 3aBUCUMOCTH, CBS3bIBAIOIINE BEJIMYHMHBI:
CKOPOCTb, BpeMsl, pacCTOSIHUE; 11€Ha, KOJTUYECTBO, CTOUMOCTD (IIPHU HEOOXOIUMOCTH C
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIIUH).

Hcnonb30BaTh KpaTKUE 3alIMCH, CXEMbI, TAOJIUIIbI, 0003HAUYCHUS NPU PEIICHUN
3a/1ay.

[Tonap30BaThCS OCHOBHBIMM €AMHUIIAMHU U3MEPEHUS: IICHBI, MACChI; PACCTOSIHUS,
BPEMEHHU, CKOPOCTH; BBIpAXaTh OJHU €IWHUIIBI BEJIMYMHBI uepe3 apyrue (mpu
HEO0OXOIMMOCTH C OTIOPOM Ha CIIPABOYHYIO HMH(POPMAIIHIO).

W3Bnekate wuHpOpMaIMio, MPEACTaBICHHYI0 B TaOJWIle, HA CTOJIO0YATOMN
auarpamMme, THTEPIPETUPOBATh MPEICTABICHHBIE TaHHBIC, UCIIOIb30BaTh JaHHBIE MPU
pelIeHny 3aaa4.

Haznaonasa zeomempus

[Tonp30BaThCAd TEOMETPUUECKUMH MOHSITUSMU: TOYKA, MpsiMas, OTPE30K, JIyd,
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YIOJl, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[TpuBoauTh TpUMEpPHl OOBEKTOB OKPYXAIOIIETO MHpa, HMEIMHX (opmy
U3YYEHHBIX TEOMETPUUECKUX PUTYD.

Hcnonp30BaTh TEPMHUHOJIOTHIO, TPU HEOOXOIUMOCTU IO BU3YyaJIbHOW OMOpE,
CBA3aHHYIO C yIJIAMH: BEPILIHMHA, CTOPOHA; C MHOTOYTOJIbHHUKAaMHU: YToJ, BEpUIMHA,
CTOPOHA, TUAaroHajb; C OKPYKHOCTBIO: PaIuyC, TUAMETP, LIEHTP.

N300paxkath H3y4yEHHbIE TeOMETpUYECKHEe (UTYphl Ha HEIMHOBAaHHOW U
KJIETYaTOW Oymare ¢ MOMOILBIO LIUPKYJIS U JIMHEWKH (TIOCIIE COBMECTHOT'O aHAJIN3a).

HaxoauTe ANMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C IOMOIIBIO
JUHEWKU, CTPOUTHh OTPE3KH 3aJaHHOW JUIMHBI; CTPOUTH OKPYKHOCTH 3aJaHHOTO
paguyca.

Hcrnonb30BaTh CBOWCTBA CTOPOH W YIJIOB MPSMOYTOJIbHUKA, KBajgpaTa M1 UX
MTOCTPOEHUS, BEIYMCIICHUS IUTOIIAIA U IEPUMETPA.

Beluncnate nepuMeTp M IUIONIAAb KBajapara, MPSMOYTOJIbHHMKA, (UTYp,
COCTABJICHHBIX W3 MPSMOYTOJIbHUKOB, B TOM 4ucie (QUryp, M300pakEHHBIX Ha
KJIeT4YaTon Oymare.

[Tonb30BaTbCd OCHOBHBIMM METPUYECKMMH €IWHULIAMH H3MEPEHUs JIMHBI,
IUIOIIA/IM; BbIpaXkaTh OJHU €AUHUIIBI BEJIMYUHBI Yepe3 Apyrue (Ipu He0OXOAUMOCTH C
OIIOPOM Ha CTIPaBOYHYI0 HH(POPMAIIHIO).

Pacnio3naBaTh napanienenumes, Ky0, UCIIOIb30BaTh TEPMUHOJIOTHIO: BEPIINHA,
pedpo rpaHb, UBMEPEHHUS; HAXOAUTh U3MEPEHUS NapaJljieenunena, Kyoa.

Bbruncnsate 00b€M KyOa, mapamienenurena Mo 3aJaHHbIM H3MEpeHHsIM (C
OTIOpOM Ha AJITOPUTM YYEOHBIX JCHCTBHIA), MOIB30BATHCA EIUHUIIAMU H3MEPEHUS
o0BEMa.

PemaTe HecnoxHble 3aJlayd Ha HU3MEPEHHE TIE€OMETPUYECKUX BEJIMYMUH B
MPAKTUYECKUX CUTYalUsIX (TP HEOOXOIUMOCTH C BU3yalIbHOU ONOPOH).

6 KJIACC

Yucna u éviuucnenusn

OpHeHTHPOBATHCS B MOHATUAX U ONEPUPOBATH Ha 0A30BOM YPOBHE TEPMHUHAMU,
CBA3aHHBIMHM C PA3JIMYHBIMU BHUJAMHU YHUCEN M CHOCOO0aAMHU UX 3aIlUCH, NEPEXOAUTH
(ecyi 3TO BO3MOKHO) OT OJAHOM (hOPMBI 3aMCH YKCIIA K JPYTOM.

CpaBHUBaTh M yHOPSAIOUYMBATH LIEJIbIE YKCIIa, OOBIKHOBEHHBIE U JIECATUYHBIC
IpoOu, CpaBHUBATH YKCIIa OJTHOTO U Pa3HbIX 3HAKOB.

BoInonHATh aprpMeTndecKkrue IeUCTBUS C HATypalbHBIMU U LETbIMU YHCIIAMU,
OOBIKHOBEHHBIMU U JECATUYHBIMH JPOOSMHU, TMOJOKUTEILHBIMU M OTPUIIATEIHLHBIMH
YUCJIaMHU.

Boluncnars 3Ha4€HUsI YUCIIOBBIX BBIPAYKEHUM, BBITIOIHATh NPUKUJIKY U OLIEHKY
pe3yibTaTa BBIYHMCIECHUMN; BBIOJHITH MPEOOPA30BaHUS YUCIIOBBIX BBIpAKEHUU Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JICHCTBUM.

CoOTHOCUTH TOUYKY Ha KOOPAUHATHOMN MPSIMOM C COOTBETCTBYIOLIUM €U YHCIIOM
U M300pakaTh YMCIIa TOUKAaMU HAa KOOPJIMHATHON NMPAMON, HAXOJUTh MOIYJIb YHACTA.

COOTHOCHUTH TOYKHM B MPSAMOYTOJIBHOW CHUCTEME KOOPAMHAT C KOOpAMHATAMU
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3TOU TOYKHU.

OkpyrsaTh MeNble 4YHuCia W ACCATHYHBIE NpoOu (1Mo o00pasiy), HaXOIWUTh
IPUOTUKEHUS YU CEIL.

Hucnoevie u OyKeeHHbIE GLIPAIHCEHUS

OpHEeHTHPOBATHCS B MOHATUAX U ONIEPUPOBATH Ha OA30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMH C 3aIIUCBIO CTETNICHU YHMCIIA, HAXOAUTh KBaApaT U KyO 4KCIia, BBIYUCISATh
3HAYEHHUS MTPOCTEUIINX YHCIOBBIX BBIPAKEHHM, COAEPKAIIUX CTCIICHU.

[Tonp30BaThCA MPU3HAKAMHU ACIUMOCTH (TIpU HEOOXOAMMOCTH C OTMOpPOH Ha
ITOPUTM TPABUJIA), PACKIIABIBATh HATYpaIbHbIC YUCIIA HA POCTHIE MHOKHUTEIIH.

Ilonv306amucs macuimabom, COCTABISATH TPOMOPIIUU U OTHOILICHUSI.

Hcnonp3oBaTh OYKBBI JUIsi 0003HAYCHHS YUCEN MPHU 3aMMCH MaTEMaTHYCCKUX
BBIDOKCHHI, HAXOIWTh 3HAYEHWS OYKBEHHBIX  BBIPAKCHHM,  OCYIIECTBIISA
HE0OXO/IUMbIE TMOACTAHOBKM W TpeoOpa3oBaHus (C OMOPOM Ha aJrOpUTM yueOHBIX
JEHCTBUM).

Haxoauts Hen3BECTHBIM KOMITOHEHT PaBEHCTBA.

Pewenue mexcmoswix 3adau

Pemate MHOroOImIaroBble TEKCTOBBIE 3aJla4dl apUPMETHYECKUM CIIOCOOOM C
OIIOPOW Ha BOIPOCHBIN IIAH.

Pematp IIPOCTEUILINE 3a71a4H, CBSI3aHHbIC c OTHOLIEHHUEM,
IIPOIIOPLUMOHAIIBHOCTBIO BEJIMYKH, MPOLEHTAMHU; PELIaTh TPU OCHOBHBIE 3aJa4d Ha
JpOOU U MPOIEHTHI.

Pemate 3amaum, coaepxamipe 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIMYMHBI:
CKOpPOCTb, BpEMS, PACCTOSIHUE, LIEHA, KOJMYECTBO, CTOUMOCTD; IIPOU3BOIUTEIBLHOCTb,
BpeMsi, 00bEMa pabOThI, UCIIOJIB3YS apuPmMeTHnyecKue AeHCTBUS, OLICHKY, IPUKUIKY;
MOJIb30BATHCS €IMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIINUX BEJIUYMH.

CocTtaBisTh OyKBEHHBIE BBIPAKEHHUS 10 YCIOBUIO 3a]1a4i MOCIE€ COBMECTHOTO
aHanusa.

N3BnekaTs wuHpOpMaIUIO, TMPEJICTABICHHYIO B TaONWIaX, Ha JMHEHHOM,
CTOJIOYATOM WJIM KPYroBOM JuarpamMmax, HWHTEPIPETUPOBATH MPEACTaBICHHBIC
JTaHHBIE; UCII0JIb30BATh JAHHBIEC [IPU PEIICHUN 3a]1a4.

[IpencrapisaTs HHGOPMAIIUIO ¢ TTOMOIIBIO TAOJMI, TUHEHHON M CTOJI0YATON
JUarpaMm.

Haznaonasa zeomempus

[IpuBoauTh TpHUMEpPHl OOBEKTOB OKPYXAIOMIETO0 MHpa, HUMEWIHX (Gopmy
U3YYEHHBIX TEOMETPUUYECKHX TUIOCKMX M TPOCTPAHCTBEHHBIX GUTYpP, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (DUTYD.

N300pakath ¢ MOMOIIBIO UPKYJIS, IMHEUKH, TPAHCTIOPTHPA HA HEIMHOBAHHOMN
U KJIeTYaTOM Oymare u3y4eHHbIE INIOCKUE FreoMeTpruUecKre PUrypsl 1 KOHPUTYpaLHH,
CUMMETPUYHbBIC (PUTYPHI.

NmMeTh mnpencraBiieHME O TE€OMETPUYECKHX TMOHSTHAX: PABEHCTBO GUTYD,
CUMMETpPUSI, OCb CAMMETPHUH, LIEHTP CUMMETPHH.

Haxonuts BETWYHHBI YTIJIOB U3BMEPEHUEM C MOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
yIUIbl 3aJJaHHOM BEJIMYMHBI, I1OJIB30BATHCA IIPU PELICHUM 3a7ay IpaJlyCHOU MeEpOou
YIJIOB; PacCIlO3HAaBaTh HA YEPTEKAX OCTPBIN, IPAMOU, pa3BEPHYTHIN U TYIION YIJIBL.
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BbluucnsATh JIMHY JIOMAaHOM, NEPUMETP MHOTOYIOJIbHHKA, IOJb30BAThCS
€AVMHUIAMU U3MEPEHUs JIMHBI, BbIpAXKaTh OJTHA €IWHULIBI U3MEPEHUS JJIMHBI Yepe3
IpyTHE.

Haxonutp, UCIIONb3ysl YEPTEKHBIE HHCTPYMEHTBI, PACCTOSIHUS: MEXKIY ABYMsI
TOYKaMH, OT TOUKH JI0 IPSIMOM, JUTMHY ITyTH Ha KBAaIPaTHOU CETKE.

Bbruncnate minomanas  QuUryp, COCTaBIEHHBIX U3  NPSIMOYTOJIbHUKOB,
MCIIOJIb30BaTh pa30MeHNe Ha MPSAMOYTOJILHUKH, Ha paBHbIC QUTYPBI, TOCTPAUBAHUE JI0
MPSMOYTOJIbHUKA; IMOJIb30BAaThCSA OCHOBHBIMH €AMHHUIIAMU W3MEPEHHUS IUIOIIAJIH;
BBIPAXXATh OJHHU €IMHULIBI U3MEPEHUS TUIOAAN Yepe3 Apyrue (Mpu HeoOXOIUMOCTH C
OTIOPOH Ha CTIPaBOYHYIO HH(POPMAITHIO).

Pacrno3HaBaTh Ha MOJENSIX M M300paKEHUAX NUPAMHUIY, KOHYC, LUIMHJIP,
HCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIUHA, PeOpO, FPaHb, OCHOBAaHUE, Pa3BEPTKA.

N306paxaTh Ha KJIeTYaTOM Oymare npsiMOyTroJbHBINA apajieenume].

Boruucnsate 00b€M IPSIMOYTOJIBHOTO Mapajuielienuiena, Ky0a, Mmojab30BaThCs
OCHOBHBIMU €IMHHIIAMHU HU3MEPEHHSI 00bEMA; BBIPAXKATh OJHU €AWHUIIBI U3MEPEHUS
00bEMa uepe3 Apyrue (C ornopoil Ha CIpaBOYHYIO0 HHPOPMAITHIO).

PemaTe HecnoXKHbBIE 3aJa4M Ha HaXOXJICHHE T€OMETPUYECKUX BEJIMYMH B
IPAKTUYECKUX CUTyalUsX (IpU HEOOXOJUMOCTHU C BU3YaJIbHOM OIOPOii).

IIJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATEI OCBOEHU I PABOUYEN
[TPOI'PAMMBI KYPCA «AJI'EBPA» (ITO 'OJAM OBYYEHUA)

OcBoeHue yudeOHOro Kypca «Anredpa» Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMs JIOJDKHO OOECHEeUMBaTh JOCTHKEHUE CIEAYIOIUX IPEeIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

7 KIIACC

Yucna u éviuucnenusn

BreinonHaTh, codetas yCTHbIE W NHUCHBMEHHBIE NPUEMBI, apUPMETHUECKUE
JNEUCTBUS C pallMOHAIBHBIMU YUCIIaMHU.

HaxoauTh 3Ha4YeHUsI YHUCIOBBIX BBIPAKECHHM; TPUMEHSITh Pa3HOOOpa3HbIE
CrocoObl M TMPUEMBI BBIUMCIICHUS 3HAYEHUW APOOHBIX BBIPAKEHUH, COIEp KaIIuX
OOBIKHOBEHHBIE U JECATUYHbBIC JTPOOHU.

[Tepexoauts OoT omHOW (HOPMBI 3aMMCH YUCET K JAPyrod (mpeoOpa3oBHIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO NECATHYHYIO NpoOb). CpaBHUBATH U
YIOPSAOYHUBATH PAllMOHATILHBIE YUCIIA.

OKpyTasTh Yncaa.

BBINOIHATS IPUKHUIKY M OLIEHKY PE3yJIbTaTa BBIYUCICHHWM, OLICHKY 3HAYEHUU
YUCJIOBBIX BBIPAYKECHUIM.

BbINonHATH AEHCTBHS CO CTENEHSIMH C HATYPaIbHBIMU MOKA3aTENSIMU (C OMOPOit
Ha CIIPABOYHYIO0 HH(POPMAITHIO).

[IpuMeHsTh NpHU3HAKU JACITUMOCTH, PA3JIOKEHUE Ha MHOXXUTEIN HATypaJibHbIX
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YuCell.

Pemate mnpocrelliue NpakTUKO-OPHUEHTHUPOBAHHBIE 33JauM, CBS3aHHBIE C
OTHOLIEHWEM  BEJIMYMH,  MPONOPLUHOHATBHOCTBIO  BEJIMYMH,  MNPOLEHTaMU;
MHTEPIPETUPOBATH PE3YJIBTATHI PEIICHUS 3a/1a4 C YYETOM OIPaHUYECHHI, CBA3aHHBIX CO
CBOMCTBaMH PacCMaTPUBAEMBIX OOBEKTOB.

Anzeopauueckue sviparxcenus

OpueHTHpOoBaTbCd B TOHATHUAX M ONEPUPOBaTH Ha 0a30BOM YpPOBHE
anreOpanyecKor TEPMUHOJIOTHEH U CUMBOJIMKOM.

Haxomute 3HadeHWs OYKBEHHBIX BBIPOKEHUN TIPU 3alaHHBIX 3HAYCHHUSIX
NIEPEMEHHBIX.

BoInonHATh NpeoOpa3oBaHus LENOr0 BHIPAXKEHUS B MHOTOWIEH TPUBEICHUEM
MOJIOOHBIX CJIAraeMbIX, PACKPHITUEM CKOOOK.

BBINONHAT YMHOXEHHE OJHOYJIEHAa HAa MHOIOYIEH M MHOTOWIEHa Ha
MHOTOWIEH, MPUMEHSTH (HOPMYJIbI KBaJIpaTa CYMMBI U KBaJipaTa pa3HOCTH (C OMOpoi
Ha CIIPABOYHYIO HH(OPMAITHIO).

OCylIecTBIIATh PA3JI0KEHUE MHOTOWIEHOB HA MHOXHUTEIHW C IOMOILIBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXHUTEJNS, TPYIIIUPOBKU ClIara€MbIX, MPUMEHEHUS
bopMyJ1 COKpAIIEHHOTO YMHOXKEHUS (C OMOPOM Ha CIIPaBOYHYIO0 HHGOPMAIIHUIO).

[IpumeHsTh npeoOpa3oBaHKsI MHOTOWICHOB /ISl PEIICHUS PAa3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTEIEHEW C HATYpPaJbHBIMU IIOKA3aTEISIMHU UL
npeoOpa3oBaHus BbIpAXKEHUH (C OOPOI Ha CIPaBOYHYIO HH(OPMAIIHIO).

Ypasenenusa u nepasencmea

Pemiats nHvHENHBIE ypaBHEHHS C OJHOW NEPEMEHHOW, MPUMEHSA MpaBUia
nepexo/ia OT UCXOJHOTO YPABHEHUSI K PABHOCHIIBHOMY emy. [IpoBepsTh, aBiseTcs Jiu
YHUCJIO KOPHEM YPAaBHEHHS.

WNmeTh npeacTaBieHne 0 rpa@ruecKux METoax Mpyu PelieHUH JTMHEHHBIX
YPaBHEHHM U UX CHUCTEM.

[lonOupare mnpuMepsl Map YHCEN, SBISIOUMXCS PEIICHUEM JMHEHHOIro
YpaBHEHUS C ABYMS MMEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM MJIOCKOCTH rpadvK JIMHEWHOTO YPAaBHEHUS C IBYMsI
MEPEMEHHBIMU; TIOJIB3YSACh TpaUKOM, TPUBOAUTH MIPUMEPHI PEIICHUS] YPABHEHUSI.

Pemats cuctemsl IBYX JTUHEWHBIX YPaBHEHHU C JBYMs NEPEMEHHBIMU, B TOM
gucie rpadudecku (C Ormopoi Ha aNrOpuTM YUeOHBIX JIEHCTBHA).

CocraBisaTh (OCJIe COBMECTHOTO aHAM3a) U PeliaTh JIMHEMHOE YPaBHEHUE WU
CUCTEMY JIMHEMHBIX YypaBHEHUH MO YCIOBUIO 3aJauyd, HHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33J]a4M MMOJTYUYEHHBIN pe3ybTarT.

Koopounamot u ecpagpurku. @ynxyuu

N300pakath Ha KOOPAWHATHON TPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAWHATaM, Jy4d, OTPE3KH, UHTEPBAJbI, 3alMCHIBATh YMCIOBBIE MTPOMEXYTKH Ha
anreOpandeckoMm sI3bIKe.

OTMeuaTh B KOOPJIMHATHOW IUIOCKOCTH TOYKH IO 3aIaHHBIM KOOPJMHATAM;
cTpouTh rpaduky TuHEHHBIX GyHKIMH. CTpouTh rpaduk dyHkimu y =kx + b.

OnuceiBaTh C TOMOIIBIO (DYHKIMI HW3BECTHBIE 3aBUCUMOCTH MEXIY
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BEIMYMHAMU (II0 QJITOPUTMY YUYEOHBIX NEUCTBHI): CKOPOCTh, BPEMS, PACCTOSHUEC;
IIeHa, KOJIMYECTBO, CTOUMOCTD; MPOU3BOAUTEIHHOCTD, BpeMs, 00bEM PabOTHI.
HaxoauTe 3HaueHne QyHKIIMU 110 3HAYCHUIO €€ apryMeHTa.
[Tonumats rpaduyeckuil crocod MNpeICTaBICHUS W aHadu3a HHGOpPMAIIUU;
M3BJICKATh U HHTEPIIPETUPOBATH MH(POPMAITHIO U3 TPAPUKOB PEATHHBIX MPOIIECCOB U
3aBHCHUMOCTEH.

8 KVIACC

Yucna u éviuucnenusn

Hcnonb30BaTh HadallbHBIE MPEACTABICHUS O MHOXECTBE JAEHCTBUTEIIBHBIX
qUCeN JJIS CPaBHEHUS, OKPYTJICHUS M BBIYUCIICHHN, W300pakaTh JCHCTBUTEIHHBIC
Yyycila TOYKaMU Ha KOOPAUHATHOM IIPSIMOM.

[IpumensaTe mnoHsATHE apUMETUYECKOrO0 KBaJIpPaTHOIO KOPHSA;, HaXOAUTh
KBaJIpaTHbIE KOPHU, HCIIOJIb3Ys MPU HEOOXOAMMOCTU KaJIbKYJATOP; BBIMOIHATH
npocredme mpeoOpa3oBaHUs BBIPAKEHHUH, COJEPXKAIMX KBaJIpaTHBIE KOPHHU,
UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YHUCEN C MOMOIIBIO JIECITHUHBIX
npoOeii u creneHelt uucna 10.

Anzeopauueckue sviparxcenus

[IpumeHATP TOHATHE CTENEHM C LEeJbIM  II0Ka3aTeJieM, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKECHUM, COJEpXKAIIUX CTEIEHH C IeNIbIM ToKa3areiaeM (C
UCIOJIb30BAHUEM CITPABOYHON MH(MOPMAITIH).

BBINMOMHATE HECNOXXHBIE TOXIECTBEHHbIE MNPEOOpa3oBaHUsl PAIMOHAIBHBIX
BBIPQKEHUI HAa OCHOBE MPaBUJI JECWCTBUI HaJl MHOTOWIEHAMHU U alreOpanyecKuMu
IPOOSIMHU.

PackiianpiBaTh KBaIpaTHBIN TPEXUIICH HA MHOKUTEIH.

[IpuMeHsTh npeoOpa3oBaHUsl BBIPAKEHUHN JJIs1 PEIICHUs] Pa3IMYHbIX 3a/1a4d U3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATbHOW MPAKTUKH.

Ypasenenusa u nepasencmea

Pewiath nuHelHbIE, KBaJpaTHbIE YpaBHEHUS (C MCIOJIb30BAHUEM CIPABOYHOMN
uH(bOpMaIIMK) U palOHANbHBIE YpaBHEHHS, CBOJSIIMECS K HHUM, CHUCTEMBI JIBYX
YPaBHEHUM C IBYMsI IEPEMEHHBIMU.

[IpoBoaKTE pOCTENIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPABHEHUM, B TOM
YuCJie C MPUMEHEHUEM TpapUUYecKUX MPEACTaBICHUN (yCTaHABIMBATh, UMEET JIH
ypaBHEHUE WM CHCTEMa YPAaBHEHMU pEIICHUs, €CIM MUMEET, TO CKOJBKO, U TIp.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX JICUCTBUH.

[lepexoauTh OT cJOBeCHOM (QOPMYITUPOBKHM 3ajaud K €€ alredpandeckoin
MOJIEIA C TOMOIIbIO COCTaBJICHUS YPAaBHECHUSI WA CHUCTEMbl YpPaBHCHHH,
UHTEPNPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4H MOJYYEHHBIN PE3yJIbTAaT.

[IpuMeEHSTh CBOMCTBA YMCIIOBBIX HEPABEHCTB 11 CPABHEHMS, OLICHKH; peIlaTh
JIMHEWHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOM M MX CUCTEMBI; AaBaTh rpadUuecKyro
WJUTIOCTPAIMI0 MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu
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OnepupoBarb Ha 0a30BOM ypOBHE (PYHKIMOHAJIbHbIE MOHATHA M SI3bIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAUEHHUA); OMPENENATh 3HaueHue (YHKIUU IO
3HAYEHHIO apTyMEHTA; ONPEAEIsATh CBOMCTBA (DYHKIIUU MO €€ rpaduKy.

CTpouTh rpauKH SIeMeHTapHbIX GyHKIMi Buga ,y =x%, y=x>,y =+x ,y=

k; onuceIBaTh CBOMCTBA YMCIOBOM (DyHKIUU 10 €€ rpaduky (Mpyu HEOOXOAUMOCTH C
X

HaIpaBJISIFOIIEH TTOMOIIIBIO).

9 KVIACC

Yucna u éviuucnenusn

CpaBHUBATH U YIIOPSJOUYUBATH PAIIMOHAIBHBIE U UPPALIMOHATIBHBIC YHCIIA.

BoinonsaTh apudmeTrueckue AeUCTBUS C pallMOHATBHBIMUA YUCIAMH, COYETAasI
YCTHBIE W TIMCHbMEHHBIE NPUEMBI, BBINOJHATH BBIYUCIEHUS C WPPAUUOHAIbHBIMU
YUCIIAMH.

Haxonuts 3HaueHMS CTEMEHEN C UETbIMUA NTOKA3aTENSIMA U KOPHEW; BBIUUCIISTh
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyriaTe JEUCTBUTEIIBHBIE YHUCIA, BBINOJHATh NPUKUAKY PE3yJibTaTa
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHUM.

Ypasenenusa u nepasencmea

PemaTte vHENHBIE M KBaJpAaTHBIC YPABHECHUS, YPABHECHUS, CBOSAIINECS K HUM,
MpocCTeNIIne APOOHO-pallMOHAIBHBIE YPaBHEHHUS.

Pemate mpocreimine CUCTEMBbl JBYX JIMHEWHBIX YPaBHEHUUW C JABYMs
IIEPEMEHHBIMU U CUCTEMBI JIBYX YPAaBHEHHUM, B KOTOPBIX OJHO YPABHEHUE HE SBIISICTCSA
JUHENHBIM (110 BU3YaJIbLHOU OIOpe).

Pemate mpocreiiniue TEKCTOBbIE 3ajaud ainreOpanvdeckKuM CIOCOOOM C
IIOMOIIBIKD COCTABJICHUSI YPAaBHECHUS WJIM CHCTEMBI JBYX YPAaBHEHUU C JBYMs
IIEPEMEHHBIMH.

[IpoBOANTE MPOCTEUILINE UCCIENOBAHNS YPABHEHUN U CHCTEM YPAaBHEHUH, B TOM
yucjae ¢ NpUMEHEHHEeM TpaduyecKux MpeAcTaBlieHUul (yCTaHABIMBATh, UMEET JIH
YpaBHEHUE WM CUCTEMA YPaBHEHUH PEILICHHUS, €CJIU UMEET, TO CKOJIBKO, U TIp.).

Pemiate nuHelHbIE HEpPABEHCTBA, KBaJ[paTHbIE HEPABEHCTBA;, H300pakaTh
pPEILICHUE HEPABEHCTB HA YHUCIOBOW MPSIMOM, 3aMUCHIBaTh PEHICHHE C MOMOIIBIO
CUMBOJIOB.

PemaTe cuctemMbl TMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIKOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO; U300pakaTh PEIICHUE CHCTEMbl HEPABEHCTB HA YHCIIOBOM
MPAMOM, 3aIUCBIBAaTh PEIICHUE C IOMOIIBI) CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA PU PELICHUH PA3JIMYHBIX 33/1a4.

Dynkyuu

Pacno3naBate ¢GyHKIMM U3y4eHHBIX BHAOB. [loka3biBaThb CXeMaTHUYECKU

PacIoJioKeHNE Ha KOOPIAUHATHOM MIIOCKOCTH rpadukoB GyHKIIUN BUaA: Y = kx, y = kx

_ _ _ — k y
+b,,y=a’ +bx tc,y =x,y=y% Y — B 3aBUCUMOCTH OT 3HA4CHUH

K03 (PULIMEHTOB; OMKUCHIBATH CBOMCTBA (DYHKITHIA.
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CrpouTh U U300pakaTh CXEMaTUYECKU rpaduKu KBaJAPATUYHBIX (DYHKIIMIA,
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OTHCHIBATh CBOICTBA KBAIPATUUHBIX (PYHKIIHI MO UX rpadukam.

Pacno3naBaTh KBaapaTHuHyl0 (yHKIHIO 1O (Qopmysie, TPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHOM KU3HU, (PU3UKU, TEOMETPUH.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacno3HaBaTh apu(pMETHUECKYIO U T€OMETPUUECKYIO NTPOTPECCUN TIPU Pa3HBIX
croco0ax 3aaHusl.

BbIMONMHATE  BBIYMCIEHUST C  HUCHONB30BaHUEM (opMyn #n-TO  4jieHa
apu(PMEeTUYECKON MW TEeOMETPUYECKOM MPOrpeccuii, CyMMbl MEpPBBIX 7 YJIEHOB (C
OTIOPOH Ha CTIPaBOYHYIO HH(POPMAITHUIO).

Pemate 3a1a4un, CBA3aHHBIE C YUCIOBBIMU MOCIEA0BATEIBHOCTAMH, B TOM YHCIIE
3alayd U3 pEeANbHOM KU3HHM (C HCIIOJIB30BAHUEM KaJIbKYJIATOpa, LHA(PPOBBIX
TEXHOJIOTHM).

[IJIAHUPYEMBIE TIPEJMETHBIE PE3VJIbTATHI OCBOEHMS PABOYEN
[TPOI'PAMMBI KYPCA «'EOMETPUS» (IIO TOJAM OBYYEHU A)

OcBoenne yweOHOro kypca «['eomeTpus»» Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl JOJDKHO OOECIeYMBaTh JIOCTHKEHUE CIEAYIOIIHUX MPEAMETHBIX
00pa3oBaTENbHBIX PE3YIIHTATOB:

7 KIIACC

Pacnio3naBaTh u3yueHHbIE TeOMETpUUECKUE (DUTYPBI, OTIPEICIISITh UX B3AUMHOE
pacrnoiokeHue, M300pakaTb TCOMETPUUYECKHE (UTYPBI, BBIMOJIHATH YEPTEKU I10
yCHOBUIO 3ajaud. M3MepsATh JIMHEHHbIE W YIJIOBbIE BEIWYMHBI. Pemarh 3agauu Ha
BBIUMCIICHUE JIJIMH OTPE3KOB U BEJIMYMH YTJIOB.

Jenath rpyOyr0 OIIEHKY JTMHEHHBIX U YIJIOBBIX BEJIMUMH MPEIMETOB B pPeaibHOMN
KU3HU, Pa3MEpPOB MPHUPOJHBIX OOBEKTOB. Paznuuarh pa3Mepbl 3THUX OOBEKTOB IO
MOPAJIKY BEJIMYHUHBI.

CTpouTh 4epTEXHU K TEOMETPUUECKUM 3a7a4aM (C UCHOJIb30BAHUEM CMBICIIOBOM
OTIOPBI: HABOJIAIIME BOTIPOCHI U/WJIHA aNTOpUTMa YUYEOHBIX JTCUCTBHI).

[Tonp30BaThCsd NpPU3HAKAMH  PABEHCTBA TPEYTrOJIbHUKOB, HCMOJb30BATh
MPU3HAKKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUN 3aa4.

[IpoBoaUTh  MOKA3aTENbCTBA  HECIOXKHBIX  T€OMETPUYECKHUX  TEOPEM.

[Tonp30BaThCA MPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJILHUKOB,
CBOWMCTBOM M€JIMaHbl, TPOBEIEHHOMN K TUIIOTEHY3€ NPSIMOYTOJIbHOTO TPEYTOJbHUKA, B
pelIeHnH TEOMETPUUECKHUX 3a1a4 (C UCIOIb30BaHUEM 3PUTEILHON HATJISIHOCTU U/UJTH
BepOaIbLHON OTMOPHI).

Onpenensate nNapawielbHOCTh MPSAMbBIX C TOMOIIBIO YIIIOB, KOTOPBIE 00pa3yeT C
HUMH cekymasi. OnpeAensTe NapalieIbHOCTh MPSMBIX C IMOMOIIBIO pPaBEHCTBA
PACCTOSTHUM OT TOYEK OJHOM MPSMOU 0 TOYEK APYTOU MPSIMOM.

Pemiats 3a1aun Ha KiieTyaTon Oymare.

[IpoBOANTE BHIUUCICHUS U HAXOJUTh YUCIIOBbIE M OYKBEHHBIC 3HAYCHUS YTJIOB
B FT€OMETPUYECKHUX 33/1a4aX C UCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
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MHOI'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpAa30BaHHBIX IpU MEPECEYEHUH JIBYX
MapajuiedbHbIX MNPSIMBIX CEKylleWd. Pemars MmpakTHUecKHe 3aJadyd Ha HaxOKJEHUE
YIJIOB.

MMeTh npeicTaBlIeHNE O TOHATUE T€OMETPUUECKOTO MECTA TOYEK.

DopMyIMpPOBaTh ONPENEICHUS OKPYKHOCTM M Kpyra, XOpIbl M AMAMETPa
OKPY’KHOCTH, IIOJIb30BaTbCA UX CBOMCTBAMHU. YMETh INPHUMEHATh 3TH CBOWCTBA IIPU
peLIcHUH 3a1a4.

OpHEHTUPOBATHCS B MOHATHAX: OMMCaHHAs OKOJIO TPEYTOJIbHUKA OKPY’KHOCTD,
LIEHTP ONMMCAHHOI OKpYy>KHOCTH. OrnepupoBaTh Ha 0a30BOM YpOBHE (akTaMHu O TOM,
YTO OUCCEKTPUCHI YIIIOB TPEYTOJbHHUKA MEPECEKAIOTCA B OJHOW TOUYKE, U O TOM, YTO
CEpEeIMHHbIE NMEPHEHANKYIISAPbl K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJHOU
TOUKE.

OpHeHTHpOBAaTbCS B TMOHATUSAX M ONEPUpPOBaTh Ha 0a30BOM YpOBHE:
KacaTellbHas K OKPY)KHOCTH, T€OpeMa O MEpPIEeHIUKYJIIPHOCTH KacaTelbHOU U
paauyca, IpOBEAEHHOIO K TOUKE KaCaHHUsI.

NMeTp mnpencraBlieHHE O NPOCTEHIIMX T€OMETPUYECKHMX HEPABEHCTB, HX
MPaKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE TE€OMETPUYECKHE MOCTPOECHUS C MOMOIIBIO LIUPKYJId U
JIMHEUKHU.

8 KVIACC

PacnosHaBaTh OCHOBHBIE BHUJBl  YETBIPEXYIOJBHUKOB, MX  DJIEMEHTHI,
IIOJIB30BAaThCS UX CBOMCTBAMU IIPU PELIEHUN FEOMETPUYECKHX 3a1a4.

OpueHTHpOBaThHCS B MOHSATHUM — TOYKHA INEPECEYEHUsS MEIHAH TPEYTrOJbHHKA
(meHTpa Macc) B pelieHuH 3aad.

Biianets noHsATHEM CpeAHEN JTMHUM TPEYTOJbHUKA U TPAIELIUU, TPUMEHSTh UX
CBOKCTBA IIPU PEUIEHNH MPOCTEUIINX N€OMETPUUYECKUX 3a1a4. IMETh IpeacTaBiieHuE
o teopeme dasieca U TeopeMe O IPONOPLUOHAIBHBIX OTPE3KaX, IPUMEHATh UX IS
peLIeHUs IPAKTUYECKUX 3a7a4 (C OMOPON Ha 3pUTEIBHYIO HAIJIAIHOCTB).

[IpumeHnsaTh mpu3HAKU MOA00USI TPEYTOJbHUKOB B PEHICHUU HECIOKHBIX
reOMETPUYECKUX 3a/1a4.

[Tonb3oBaThess Teopemoit I[ludaropa mns pemieHuss TEOMETPUUECKUX |
IIPAKTUYECKUX 3a7a4.

Bnagetp mnoHATHSMH CHHYCa, KOCHMHYCAa M TaHIE€HCAa OCTpPOro yria
MPSIMOYTOJIBHOTO TPEYTOJbHUKA. [l0JIb30BaThCSl 3TUMH TMOHATHUSAMH JUISl PELICHHUS
PaKTUYECKUX 3a7a4 (IIpU HEOOXOIUMOCTH C ONMOPOX Ha aJITOPUTM MPABUIIA).

Beruucnare  (pa3nuuHbIMM - criocoO0amu) (C OMOpPOM HA  CIPABOYHYIO
uH(pOpMAIMIO) IUIOIIAJb TPEYTroOJbHUKA U IUIOMIAJd MHOTOYTOJBHBIX (UTYD
(m0NB3yACh, A€ HEOOXOAUMO, KAIbKYISITOPOM). [IpuMEHATh MoTy4YeHHbIE YMEHHUS B
NPAKTUYECKUX 33/1a4ax.

Brnagetp NOHATUSMH BOMCAHHOTO W LEHTPAJIBbHOIO YIJa, WCIOJIb30BaTh
TEOPEMBI O BIMCAHHBIX YIUIAX, YIiax MEXAY XOpJaMH (CEKYIIMMHU) U Y€ MEXKIY
KacaTeJIbHOM Y XOPJAOW NP PEUIEHUH NPOCTEUIINX FT€OMETPUUECKUX 3a]1a4.
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Brnanets TOHATHEM OMMCAHHOTO YETHIPEXYTONBHUKA, MPUMEHSATH CBOWCTBA
OMHUCAaHHOTO YETHIPEXYTOIBHHUKA MPH PEIICHUH MPOCTEHIIINX 3a/1a4.

[IpuMeHSATh MOJIyYCHHBIC 3HAHHS Ha MPAKTUKE — CTPOUTHh MaTeMaTHUECKHE
MOJICIH JUISA 334 PealbHOW KU3HU M MPOBOJAUTH COOTBETCTBYIOIINE BHIYHCIICHHS C
NPUMEHEHHEM TIOJ00MST ¥ TPUTOHOMETPUH (TMOJIB3YysCh, TAE HEOOXOIMMO,
KaJIbKYJIITOPOM).

9 KITACC

3HaTh TPUTOHOMETPUUYECKHUE (PYHKIIUU OCTPHIX YIJIOB, HAXOJIUTh C UX TOMOIIIbIO
pPa3IMYHbIE AJIEMEHTHl MPSAMOYTOJIBHOTO TPEYTOJbHUKA («PEIICHHE MPSMOYTOJIbHBIX
TPEyroJibHUKOBY). HaxoauTh (C MOMOIIBIO KaNbKyJNSITOpa) UIMHBI W YTJbl IS
HETa0JIMYHBIX 3HAYECHHH.

[Tonb3oBaThcs (opMyJaMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXIECTBOM [UJII HAxXOXJIECHUS COOTHOLIEHHW MEXAY TPUTOHOMETPHUYECKUMHU
BEJIMYMHAMU (C OMOPOM Ha CIPABOYHYIO HH(OPMALIHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB W KOCHHYCOB JUISI HAXOXKJICHUS PA3IUYHBIX
AJIEMEHTOB TPEYTOJIbHHUKA («PEIICHHE TPEYTOJIBHUKOBY ), IPUMEHSTh UX IIPHU PEILICHUH
IIPOCTENIINX TEOMETPUUECKUX 3a1a4.

Brnaners nmonstusiMu npeoOpa3oBaHus 1MOA00MSI, COOTBETCTBEHHBIX 3JIEMEHTOB
no00HbIX (uryp. [lonb3oBaTbest cBOMCTBaMU O00MSI TPOU3BOJIBHBIX GUTYD, YMETh
BBIYKCIIATH JJIMHBI U HAXOJUTh YIJIBI Y MOJOOHBIX (UTYyp (110 aNropuTMy y4eOHBIX
nevicreuit). IlpuMeHsTh cBolcTBa MMOA0OMS B TMPAKTHYSCKUX 3a7adax. YMETh
OPUBOJUTH MIPUMEPHI MOJOOHBIX (GUTYDP B OKPY’KAIOILIEM MUpE.

[Tonb3oBaThCs TeOpeMaMH (IO BU3YyaJIbHOW OMOPE) O MPOU3BEIECHUN OTPE3KOB
XOpI, O MPOU3BEIECHUH OTPE3KOB CEKYIIMX, O KBaAPATE KACATEIbHOU.

[Tonb3oBaThCA BEKTOpamMu, MOHUMATh HMX TE€OMETPUYECKUH U (PU3HUECKUI
CMBICJI, IPUMEHSTh UX B PEIICHUN T€OMETPUUECKUX U (Pu3nyeckux 3aaad. [[pumeHsTs
CKAJISIPHOE MPOU3BEIAEHNE BEKTOPOB JJIsI HAXOKIAEHUS IUIMH U YTJIOB.

[Tonb30BaTHCA METOJOM KOOPJIMHAT HA TUIOCKOCTH, IPUMEHSATDH €r0 B PELIEHUU
Ir€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

Brnanerb NMOHATHUSMU TNPaBUIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI TyTH OKPYKHOCTHU U paJIMaHHOW MEPHI YIiia, YMETh BBIUUCIIATH IUIONIAAb KPYyTa
U ero yvacred (C omopoi Ha crnpaBOYHYIO MH(popMaiuio). [IpuMeHsaTh mosydeHHbIe
YMEHHUSI B TPAKTHYECKUX 3a/1a4ax.

Haxonute ocu (MM LEHTPHI) CUMMETPUM (QUTYp, MPUMEHSATH JIBUKEHUS
IJIOCKOCTH B MPOCTEUIINX CIydasiX.

[IpuMeHsATh MONy4YeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJENH JUIS 3a/1a4 PEATBbHOM KU3HU U MTPOBOAUTH COOTBETCTBYIOIIME BBIYUCICHUS C
NPUMEHEHUEM TMOJ00MS W TPUTOHOMETPUYECKUX (PYHKIUM (MOJB3YsCh, TC
HEO0OXO0JIUMO, KAJIBKYJISITOPOM).
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[JIAHUPYEMBIE IPEMETHBIE PE3YJIbTATbI OCBOEHU S PABOYEN
[IPOTPAMMBI KYPCA «BEPOSITHOCTb U CTATUCTUKA» (110 TOJJAM
OBYUEHUS)

[IpeameTHbIE pe3ynabTaThl OCBOEHUS Kypca «BepoaTHOCTh U cTaTUCTUKA» B 7—9
KJIacCax XapaKTepU3yIOTCs CIEAYIONIMMHU YMEHUSIMHU.

7 KJIACC

Yurate wuHPOpMAIHMIO, MPEACTAaBICHHYI0O B TaOJWIaXx, Ha JAMarpaMMax;
NOpEICTaBIATh JIaHHbIE B BUJE TaONUI, CTPOUTHh JUArpaMMbl (CTOJIOMKOBBIE
(cToyOyaThie) U KPYroBbI€) 10 MacCHBaM 3HAYCHHUM (C MCIOJIb30BAHUEM 3PUTEIILHON
HaIJISIAHOCTH W/WJIK BepOaIbHON OTIOPHI).

OnuceiBaTh W WHTEPHPETHPOBATH  pEalbHBIC  YWCJIOBBIC  JIAHHEIE,
Ipe/iCTaBlICHHbIE B TA0JIMIIaX, HA IUarpaMmax, rpaukax.

OpueHTHPOBATHCS B MOHATHSX U OTIEPUPOBATH MU Ha 6a30BOM YPOBHE:
cpennee apupMeTHyecKoe, MeiaHa, HauboJIblllee ¥ HAaMMEHbIIIee 3HAUCHU S, pa3Max.

Nmers mnpencraBieHre O choydyalHOM M3MEHYMBOCTHM Ha TMpUMEpax IIeH,

(bu3HUeCKUX BETUYUH, aHTPOIIOMETPUUECKUX JTAHHBIX; UMETh MPECTABICHUE O
CTaTUCTUYECKON YCTOMYUBOCTH.

8 KVIACC

W3Bnekatb u npeoOpa3oBbIBaTh HHGOPMAIUIO, MPEACTABICHHYIO B BHJIE
TabIuL, auarpamm, rpaduKoB; MPEACTABIATH JaHHBIE B BHUJE TaOJMII, JUArpaMM,
rpaduxos.

OnuceIBaTh NOCJIE COBMECTHOIO AHAJIN3A IAHHBIE C TOMOIIBIO CTATUCTUYECKUX
NOKa3aTeJiel: CpPEeJHUX 3HAYEHUH M Mep paccenBaHus (pa3Max, AUCHEPCHS U
CTaHAAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YUCIOBBIX 3HAYEHUH U YaCTOTHI COOBITHI, B TOM YHCIIE 110
pe3yJibTataM U3MEpeHUd U HaOMIoAeHUNW (C HCIOJIb30BAHHEM  3PUTEIIHHOU
HaIJISITHOCTU W/WKM BEpOaJIbHOM OMOpHI).

HaxonuTh BEpOSITHOCTH CIIy4ailHbIX COOBITHI B OMbBITAX, 3HAs BEPOSTHOCTH
AJIEMEHTapHbIX COOBITUH, B TOM YHCII€ B ONBITAX C PABHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSAMH (C MCIIOJIB30BAHUEM 3PHUTENIbHOM HArJISIAHOCTU W/WIIN
BEpOAIIBHON OMOPBI).

Nmers mnpencraBieHue o rpadUyecKux MOJENSIX: JEpPEeBO CIy4alHOIrO
AKCIIEPUMEHTA, AUarpaMMbl DUJepa, YUCIOBAs MPAMast.

OmneprpoBaTh MOHATHSAMH Ha 0a30BOM ypOBHE: MHOECTBO, IMOAMHOMXECTBO;
BBITOJIHATH OTEpaIK HaJl MHOXECTBaAaMH: 00beAMHEHUE, NTIEpeceueHue, JONOTHEHHE;
MEPEUYNCIATh  JJEMEHTBl MHOXKECTB; NPHUMEHATh CBOMCTBA MHOXECTB  (C
WCIIOJIb30BAaHUEM BU3yaJIbHOW OTIOPHI).

HNMmeth mpencraBieHue o rpa@uueckoM MpPeICcTaBlIeHUE MHOXKECTB M CBS3eH
MEXAY HUMHU JIJIsl ONUCAHUs MIPOLIECCOB U SIBJICHUH, B TOM YKCIIE NIPU PEIICHUH 3aa4
U3 JIPYTUX Y4eOHBIX MPEIMETOB U KYpCOB.
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9 KITACC

W3Bnekats u mpeoOpazoBbIBaTh WH(GOPMAILINIO, IPEACTABICHHYIO B Pa3TUYHbBIX
WMCTOYHUKAX B BUJE TaOJHIl, quarpamm, rpadukoB; MPeICTaBIsATh JaHHbIC B BUJC
Ta0IUILl, TUarpaMm, rpapuKoB.

Pemars npocreiiime 3ajaul opraHM30BaHHBIM IIEPEOOPOM BAPUAHTOB, a TAKKE
C UCTIOIb30BaHMEM KOMOMHATOPHBIX MPABUI U METOJIOB.

HNmetp mnpencraBieHre 00 ONMUCATENBHBIX XapaKTEPUCTUKAX JUIsI MAcCHUBOB
YHUCJIOBBIX IaHHBIX, B TOM YHUCJIE CPEAHUE 3HAUECHUS U MEPBI PACCEUBAHUS.

HaxoauTs 4acTOThl 3HAUE€HUN U YaCTOTHI COOBITHS, B TOM YHUCIIE IOJIb3YACH
pe3ysbTaTaMu MPOBEAEHHBIX U3MEPEHUN U HAOIIOIeHUH (C OMOPOi Ha CIPABOYHYIO
WH(OPMAIHIO).

HaxonuThe BEpOATHOCTH CIIy4alHBIX COOBITUH B M3YyYEHHBIX OMbBITAX, B TOM
YUCJI€ B OMNbBITaX C PAaBHOBO3MOKHBIMU 3JIEMEHTApPHBIMU COOBITUSMH, B CEpPHUIX
WCTIBITAHHUM JI0 TIEPBOIO YCIIEXA, B CEPUAX UCTIBITAHUN bepHyIuIn.

NmMeTpr mnpeacTaBieHWE O CIYyYalHOW BEJIMYMHE M O paCHpeleieHUN
BEPOSTHOCTEN.

HmeTp mnpencTaBieHHE O 3aKOHE OOJIBIIMX YHCET Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYHMBOCTH U O POJIM 3aKOHA OOJBIIMX YHCEI B
IpUPOIC U OOIIECTBE.
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TEMATHUYECKOE ITNTAHUPOBAHUE

TemaTtnueckoe MIaHUPOBAHUE M KOJHMUYECTBE 4YAaCOB, OTBOJUMBIX HA OCBOCHHE KaXJOH TEeMbl y4eOHOro IMpenMeTa
«Marematuka» denepanbHON aJanTUPOBAHHOW OCHOBHOM 00pa3oBaTENbHON MpPOrpaMMbl OCHOBHOTO OOIIEr0 0Opa3oBaHUs
oOyuaromuxcst ¢ OB3, B 11€510M COBIAJalOT C COOTBETCTBYIOUIMM pasneioM denepanbHoil paboueld mporpaMMbl y4eOHOTO
npeamera «MaTematuka» oOpa3zoBaTebHOM TPOrpaMMbl OCHOBHOTO 00111er0 00pazoBanus. [Ipu sTom Opranusaiiys BlpaBe cama
BHOCUTb M3MEHEHUS B COJIEp)KaHHWE M paclpeliejieHHe YYyeOHOro marepuaja 1o rojaM OOy4yeHHs, B IOCJIEI0BATEIbHOCTD
U3Yy4YEHUsS TEM U KOJIMYECTBO YAaCOB Ha OCBOEHHUE Ka)/JIOH TEMbl, ONpEAENIEHUE OpPraHM3allMOHHBIX (opM 0OydeHHs U T.IL
OO00CHOBaHHOCTh JaHHBIX U3MEHEHUI orpenenseTcs: BbIOpaHHBIM 00pazoBaTenbHOM opranuzanueil Y MK, nHauBu1yaibHbIMU
NCUXO(U3NYECKUMU OCOOCHHOCTSMU KOHKPETHbIX oOyuwaroumxcs ¢ OB3, creneHpl0 yCBOGHHOCTHM MMM YYEOHBIX TEM,
pEeKOMEHJaUUsAMUA O OTOOPY M ajanTaluu y4eOHOro marepuaja Mo MaTeMaTuKe, MpeicTaBieHHbIMH B [losicHUTENbHOM

3aIIiuCKCE.

5 kaacc (He menee 170 u)

HaszBanmue
pa3aeJia (TeMbl)
Kypca (4uci1o

OcHoBHOE€ coacpkaHue

OcHoOBHbBIE BUJIbI 1eITEJIbHOCTH oﬁyqalonmxca

4acoB)
HarypaibHble Jecsatuunas cucrtemMa cuucieHus. Psja HarypanbHbIX uucelnl.|YdTaThb, 3amucbiBaTh, CPAaBHUBATh HATypajdbHbBIC YHCIA;
yucaa. [leiicrBus ¢ | Hatypanbnbiil psa. Uucno 0. HarypanpHple uncina Ha KOOp-|y4acTBOBAaTb B OOCY:KICHHMH CHOCO00B yIOPSAOYMBAHUSA
HATypaJbHbLIMH JUHAaTHOM mpsiMod. CpaBHEHHWE, OKPYIJIEHHME HATypPaJbHBIX | UHACEIL.
YHCIAMH qrcel. HN300paxars KOOPAMHATHYIO TMPSMYyI0, OTMeYaThb 4YHUCIa

(43 v)

Apudmernueckue JeHCTBUS C HATypaJbHBIMH  YHUCJIAMHU.
CBolicTBa HyJs TNpU CJIOKEHUUM U -YMHOXXEHHH, CBOWCTBA
eAMHMLIBI  Tpu  yMHOXeHuH.  llepemecturensHoe  u
COUETATEIbHOE  CBOMCTBA  CJIOKEHUS W YMHOXKEHUS,
pacnpeoenumenbHoe C80UCMBO YMHONCEHUSL.

TOYKAMHM Ha KOOPAMHATHOW NPSIMOH, HAXOAMTb KOOPAMHATHI
TOYKH.

HccaenoBarb cBoiicTBa HAaTypaJdbHOTO pAna, yncen 0 u 1 npu
CII0)KEHUH U YMHOXECHHH.

Hcnouab30BaTh NPaBUJIO OKPYIVIEHHS HATYPAIBHBIX YUCEI IPU
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Henumenu u Kpamwuble UUCHA, PpA3JIOKEHUE 4YHCIA Ha
MHoOkuTenu. Jlenenue ¢ octatkoMm. [IpocTeie M cocTtaBHbBIE
yncna. Ilpusnaku oenumocmu na 2, 5, 10, 3, 9.

CrerneHb ¢ HATYpaJbHBIM MTOKA3aTEIEM.

Hucnossle BBIpaXKEHUS; IOPSAIOK JEHCTBUMN.

Pemennie TeKCTOBBIX 3a/1a4 HA Bce apuMeTHdecKue qeicTBus,

Ha JIBUKCHUE U MTOKYIIKH.

HE0O0XOIMMOCTH C OIOPOH Ha AITOPUTM TpaBHJIA.

BopinosHaTs apudgmerndyeckue AedCTBUSI C HATypaJbHBIMHU
YUCJIaMH, BBIYHCJIATH 3HAYEHUS YHCIOBBIX BBIPAKEHUH CO
CcKoOKamu 1 0e3 CKOOOK.

3anuchIBaTh IPOU3BEICHHUE B BUJE CTEIICHU, YMTATh CTCIICHU,
HCIO0JIL30BATL TEPMHMHOJIOTHI0O (OCHOBAaHME, I10Ka3aTeb),
BBIYMCJIATh 3HAYEHUS] CTENEeHEeH mpu HEOoOXOAUMOCTH C
BHU3yaJIbHON OIOPOM.

BbInoJHAT, NPUKHAKY M OLEHKY 3HAu€HUN YHCIOBBIX
BBIpQXXECHUM, NMpeajaratb ¥ NPUMEHATh NMPUEMBI NPOBEPKH
BBIYMCIICHHI.

Hcnonb3oBaTh Mpu  BBIYUCICHUAX MepeMecTHTE]bHOEe H
coyeraTrelbHOEe CBOMCTBA CJIO0KEHUSI M  YMHOKEHHUS,
pacnpedenumensvHoe C80UCHEO YMHOMCEHUA; HOPMYITUPOBATH
U TOPUMEHATh MpaBWIa  NPeoOpa3oBaHUs  YHMCJIOBBIX
BbIPAKEHHH HA OCHOBE CBOMCTB apu(pMeTHYECKUX AeHCTBUI
NPH HeOOXOAUMOCTH € HANIPABJS IO MOMOIIBIO.
®opMmyJIMpoBaTh oONpeAeJeHHsl JENUTEeNs] U KpaTHOro (c
OTIOPO# Ha AITOPUTM TIPaBUIIA), HA3BIBATH JCIIUTEIN U KpaTHbIE
4lClla; PACMO3HABATh IIPOCTBIE U  COCTaBHBIE YHUCIA;
(¢opmympoBaTh M IPUMEHATHh NPU3HAKH JEIUMOCTH Ha 2, 3,
5, 9, 10, (c onopoif Ha aIrOpuTM IpaBuUja); NPUMEHATb
AJITOPUTM pa3JIOKEHUs 4YKCIa Ha TMPOCThIE MHOXKHUTEIH;
HAXOAUTH OCTATKH OT JEJICHHS U HEMOJIHOE YaCTHOE.
Pacno3HaBaTh HCTUHHBIE U JIOXKHBIE BBICKAa3bIBaHUSA O
HaTypaJbHbIX YACIIaX, NPUBOJAMTH IPUMePbI U KOHTPIIPUMEDHI,
CTPOUTH BbICKA3bIBAHUSI M OTPULAHUS BBICKA3bIBAHUU O
CBOWCTBaX HaTypaJbHBIX YHCEN C ONOPON Ha oOpasell.

Pemiatp TekcTOBBIE 3amauM  apU(PMETUYECKUM CIOCOOOM,
HCNOJIb30BATh 3aBUCUMOCTH MEXJy BEIMYMHAMHU (CKOPOCTH,
BpeMS, pacCTOsTHUE; 1IeHa, KOJUYECTBO, CTOUMOCTh U Jp.) IpH
HEOO0XOIMMOCTH € UCTOIb30BAHNEM CIPABOYHON MH(OPMAIUH:
aHAJIM3MPOBATH TEKCT 33]1a4, epedopMyJIMpPOBaTh YCIOBHE,
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U3BJIEKATh HEO0OXOTUMBIC JIaHHBIE, YCTAHABJIUBATH
3aBUCHUMOCTH MEXIYy BEJIMYMHAMU TpU HEOOXOAUMOCTH C
HaIPaBJISAOLIEH TOMOILBIO.

MopaenupoBath X0J PEIICHUS 3aJadyd C NOMOIIbIO PUCYHKA,
CXEMBI, TAOJIHIIEL.
IlpuBoauTsL, pa3douparb
peLICHUI TEKCTOBBIX 3a4a4.
C nomMomb0 meAarora OUEHMBATh IOJYYEHHBIH pe3yibTarT,
OCYHIECTBJSATh  CaMOKOHTPOJb,  MpOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUThH OLITHOKH.

Pewamv 3a0auu ¢ nomouwipio nepedopa 6cex 603MOIHCHBIX
6apUAHMO8.

3HAKOMHTBCS ¢ UCTOPHEi Pa3BUTHS ApPHUPMETHKH.

pa3inudHbBIC PCHICHUA, 3allnMCHU

Harasanas
reomerpus. JInuuu

Ha IMJIOCKOCTH
(12 u)

Touka, npsimasi, oTpe3ok, jayd. Jlomanas. M3mepenue UIMHBI
OTpe3Ka, METPUYECKHE €IMHULbI WU3MEPEHUsS  JUIMHBIL.
OKpy’>XKHOCTb U KpYT.

[Tpaktuyeckas pabota «IlocTpoeHue y3opa u3 OKpyKHOCTEM».

VYron. Ilpsamon,
W3mepenue yrios.

OCTpBIM, TYNOW W PpPa3BEPHYTHIH YIJIBL

[TpakTuyeckas padota «IlocTpoenue yriony.

Pacno3HaBaTh Ha yepTexax, pUCYHKaX, ONHMCHIBATh,
UCTIONB3ysd TEPMHMHOJOTHIO, M H300pazkaTh C IIOMOIIBIO
YepTEKHBIX ~ MHCTPYMEHTOB  (IIpM  HEOOXOAMMOCTH IO

BU3YaJIbHOW OIOpE): TOYKY, HpPSIMY0, OTPE30K, Jyd, Yrodi,
JIOMaHy10, OKPY>KHOCTb.

Pacno3naBaTh, NPUBOIAMTH NPUMepPbl OOBEKTOB PEATHHOIO
MHpa, UMEIUX (OopMy H3YUYEHHBIX (QUTYp, OLEHMBATh HX
JIMHENHBIE pa3MeEPBI.

Hcnonb3oBath JIMHENHKY U TPAHCIIOPTUP KAK HHCTPYMEHTHI IS
IIOCTPOEHHUS U U3MEPEHUS: H3MEPATH JUIMHY OTPE3Ka, BEITUYUHY
yIjla; CTPOMTb OTPE30K 33JaHHOM [UIMHBI, YIOJ, 3aJaHHOU
BEJIMYHHBI; OTKJIAABIBATH LIUPKYJIEM PaBHBIE OTPE3KU, CTPOUTDH
OKPY’KHOCTB 33JIaHHOTO pajnyca.

N300paxkaTh KOHUTypallMM TeoMeTpuyeckux ¢uryp wus
OTPE3KOB, OKPYXHOCTE€H, HMX 4YacTed Ha HEJIWHOBAaHHOMW U
KJIeTyaTol Oymare; mpemjaraTb, ONUCHIBATH M 00CYXKIATh
croco0bl, AJrOPpUTMbI TOCTPOEHUS TOCIE COBMECTHOIO
aHaIu3a.

Pacno3naBatb 1 M300pakaTbh Ha HEJIMHOBAHHOM U KJIETYATOM
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Oymare mpsMOH, TyIOM, pAa3BEPHYTHIA  YIUIBL;
CPABHUBATD YIJIBL.

BbI4MCIATH 1IMHBI OTPE3KOB, JIOMAHBIX.

IlonnmMaTe M  HMCHOJB30BAaTh IIPH  pelIeHHH  3a7a4
3aBHCHUMOCTH MEXIYy €AMHULAMU METPUYECKOU CUCTEMBI MED;
3HAKOMHTBCH C HEMETPUYECKUMHU CUCTEMAMH MEpP; BbIPAKaTh
JUITMHY B pa3IMYHbIX €AMHUIAX U3MEPEHUS IPH HEOOXOAUMOCTH
C OIIOPOH Ha CIPAaBOYHYIO HUH(OPMALIHIO.

HccnenoBatb Gurypsl u KOHGUTYpaLUU, UCTIONB3YsI HU(pPOBBIE
pEeCypCHlL.

OCTpBIH,

OO0bLIKHOBEHHBIE
npooun
(48 u)

HpoOsb. IlpaBunbHble W HempaBWwiIbHBIE ApoOH. OCHOBHOE
CBOICTBO 1pobu. CpaBHEHHE APOOECH.

CrnoxeHue 1 BblYMTaHHE OOBIKHOBEHHBIX Apo0eil. CMerranHast
npoOb. YMHOXEHHE W JeJeHHE OOBIKHOBEHHBIX JpOOEH;
B3aUMHO-00paTHBIC APOOH.

Pemenne TekcTOBBIX 3aaay, cojepkamux Apoou. OCHOBHbBIE
3a/1aud Ha JApoOu.

[Tpumenenue OyKB JJis 3allMCH MAaTEMATUYECKUX BBIPAKEHUN U
[IPEUI0KEHU .

MopaenaupoBath B Trpaduyeckoil, mnpeaMeTHoi ¢dopme, C
IOMOIIbIO KOMIIBIOTEPA IOHATUS U CBOWCTBA, CBSI3aHHBIE C

O0OBIKHOBEHHOM JPOOBIO.

YuTaTh U 3aMMCHIBATh, CPABHUBATH OOBIKHOBEHHBIC JAPOOH,
npeaarathb u 00Cy:K1aTh COCOOBI YIOPSAOYMBAHUS IPOOECH.
H3o0paxkaTs OOBIKHOBEHHbBIE Ipodu  TOYKaMH Ha
KOOPJIMHATHOW  IPSIMOM;  HCHOJb30BaTh  KOOPAUHATHYIO
MPSAMYIO JUIsl CpaBHEHMSI JpoOeit.

®opMyJIMPOBaTh, 3ANIMCHIBATH C MOMOIIBI0 OYKB OCHOBHOE
CBOWCTBO OOBIKHOBEHHOW JpoOM C ONOpOM Ha MpaBUIIO;

HCI0JIB30BATH OCHOBHOE CBOWCTBO JApOOU Il COKpaujeHusl

O0pobell u npusedenusi Opodou K HOBOMY 3HAMEHAMEN0 8
npOCMeuUxX CIyyasx.

IpeacraBasaTe 1mo o0pa3lly CMEIIAHHYIO JApoOb B BHUJIE
HENpaBWJIBHOM M BBUIEHATH ILEAy0 YacThb 4YWCIAa U3
HENpPaBUIBHOM APOOH.

BoinoHaTs apudmernyeckue AeiicTBUA ¢ OOBIKHOBEHHBIMU
Opo0sSMU B TPOCTHIX Cly4yasX; MPHMEHSITh CBOMCTBa
apu(pMETHUECKUX JASHCTBUH JUTS PallOHATIM3AllMU BEIYUCICHUN.
BbINOJHATH NPUKHAKY U OLEHKY pe3yJibTaTa BBIYMCICHUN;
npeaaratb U IPMMeHATh NPUEMBI IPOBEPKHU BbIUUCIICHUI.

IIpoBoauTh MccjIe0BaHUSA CBOWCTB JpoOei, ommpasch Ha
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YHUCJIOBBIE JKCIIEPUMEHTHI (B TOM UHCIE C
KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BBICKA3bIBAHUS O JPOOSX,
NMPUBOJAUTH NPUMeEPBI U KOHTPIPUMEDPBL.

Pemars nmpocreiiine TEKCTOBBIE 3aJayd, COAEpPKAIIUE
JIpOOHBIC JAaHHBIC, U 3aJa4l Ha HAXOJCOEHUe Yacmu yenoco u
Yeno2o no e2o 4acmu, 8blAGIAMb UX CXO0CHEA U PA3AUYUAL.
MopaenupoBath XO0J PEIICHUS 3aJadyd C MOMOIIbIO PUCYHKA,
CXEMBI, TaOIHUIIBI.

IIpuBoauTh, pa3zduparb, OLEHUBATH PA3JIUYHBIC PEIICHUS,
3allMCU PEIICHWH TEKCTOBBIX 3a1a4 IpH HEOOXOJMMOCTH C
HaIpaBJISIONICH TOMOIIIBIO.

C nomMomb0 meAarora OLEHMBATh IOJYYEHHBIM pe3yibTarT,

IIOMOIIBIO

OCYIIECTBJISATh  CAMOKOHTPOJIb,  IIpOBEpsis  OTBET  Ha
COOTBETCTBHE YCIIOBUIO, HAXOAUTh OLIMOKH.
3HAKOMHUTLCS ¢ HCTOPHEl Pa3BUTHS apH(PMETHKH.

Harasiinas MHOTrOYTONBHUKH.  UETHIPEXYTONBHUK,  MPSAMOYTOJBHUK, | PacmosHaBaTh, H300pakaTh C  T[OMOMIBIO  UePTEKHBIX

reoMeTpusi. KBaJIpar. MHCTPYMEHTOB M OT pPyKH, MOJEIMPOBAaTh M3 OyMmaru

MHOrOYFOMLHUKH | TpeyrombHuk. MHOTOYTOJIbHHKH.

(10 4 TL10MmA/b U TePHMETp MPAMOYTONBHUKA H MHOTOYrObHIKoB,| IPHBOMHTE NPHMEPBI 00HEKTOB PEANbHOTO MUPA, HMEIOLIX
COCTABNIEHHBIX W3 TPAMOYTONBHHKOB, eIMHMIE u3Meperns| POPMY — MHOTOYTONBHUKa, NpAMOYTObHIKAE, — KBajpara,
nomay. TlepHMeTp MHOTOYTOTBHHKA. TPEyroJabHUKa, OLEHHBATH UX JIMHEHHbIE Pa3MepEL.

BbIYMCIATL: TEpUMETP TPEYTOAbHUKA, IIPAMOYTOJIbHHUKA,

MHOTOYTOJIbHUKA; TUIOIIAAb MPsIMOYTOJbHHMKA, KBajpara (Ipu
HE0OXOIMMOCTH C ONOPOH Ha aJrOPUTM yUEOHBIX IEHCTBUH).
H3o06paxkars OCTPOYTOJIbHBIE, IPSIMOYTOJIbHbBIE u
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

Crpourthb Ha KkjeryaToi Oymare KBaJpaT U MPSMOYTOJbHUK C
3a/IaHHBIMHU JIJTMHAMU CTOPOH.

Hcciaenosarb cBoOiicTBAa NPSAMOYIOJBHUKA, KBaJgpaTra IYyTEM
OKCHEpUMEHTa, HAOMIOACHUS, W3MEPEHUs, MOJICIMPOBAHMUS,
CpaBHMBATh CBOMCTBA KBaJpaTa U NPSIMOYTOJIbHUKA.
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PacnosHaBaTh HCTUHHBIE U JIOXKHBIE BBICKAa3bIBaHUSA O
MHOT'OYTI'OJIbHUKAaX, IPUBOJAUTH MPUMEPbI U KOHTPIIPUMEPHL.
HccaenoBarb 3aBUCUMOCTSD IIJIOIIAAM KBaJgpaTa OT JJIMHBI €T0
CTOPOHBI.

Hcnosb30BaTh CBOMCTBA KBAJAPAaTHOM CETKU JJI IIOCTPOCHMS
¢buryp;  pa3dmBaTh  IpPSIMOYIOJIbHMK  Ha  KBajpaThl,
TPEYTrOJbHUKH; COCTABJATH (QUTYpHl W3 KBaApaTtoB U
IPSMOYTOJIbHUKOB U HAXOJUTh UX IJIOLIA/b, Pa30uBaTh (PUIYypbI
Ha NPSAMOYTOJIbHUKU U KBaJpaThl U HAXOAUTh UX IUIOMIAb (TIpU
HEOOXOIMMOCTH C HAPaBJIAIONIEH TOMOIIBIO).

Beipamarbs BenMYMHY IUIOIIAJM B pa3IUYHBIX EIUHULAX
U3MEPEHHUsSI METPUYECKOM CHCTEMBI Mep, HCIO0JIb30BATh
3aBHCHMOCTH MEXJ1y METPUYECKMMM E€AMHHULIAMU W3MEPEHHUS
IUIOMIAM TIpU HEOOXOAMMOCTH C OMNOpPOHM Ha CIPaBOYHYIO
uHGOPMAITHIO.

3HaKOMHMTBCA € NpPUMepPaMH NPHUMEHeHMs IUIOIAIN U
IEepUMETPa B IPAKTUYECKUX cUTyauusx. Pewmars 3agavu us3
peaJIbHOM JKW3HM, IPU HEOOXOAMMOCTH C OMIOPOW Ha aJrOpUTM
IIPaBUJIa, 00CYKAATh pa3IuYHbIe CIIOCOOBI PEIICHUS 3a1ay.

JlecaTHYHBIE
npooun
(38 u)

Jecstuunas 3anuch qpodeil. CpaBHEHHE JECITUUHBIX IPOOEH.

JevicTBUsI ¢ AECATUIHBIMU IPOOSAMHU. OKpyeieHue 0ecamuyHblx
opobeii.

Pemenue TekcTOBBIX 3a1ay, cojepxkamux Apoou. OCHOBHBIE
3aJa4uu Ha Jpoou.

IIpeacraBasATh JecATUYHYIO ApoOb B BHJIE OOBIKHOBEHHO,
YUTATh M 3alMChIBaTh, CPAaBHMBATBL JIECATHYHBIE JpOOH,
npepjaratb M 00Cy:KIaThb  CHOCOOBI  YIIOPSIOYHMBAHUS
JECSITUUHBIX ApoOeH.

N300paxkaTh necsTHUHBIE APOOM TOUYKAMU Ha KOOPAMHATHOMN
MIPSIMOM.

BbIIBAATH CXOACTBA M Pa3jIMyus MPaBUI apuPMETUYECKHX
JeMCTBUH C HATYPaJIbHBIMH YHCIAMU U IECITUYHBIMU JIPOOSIMH,
II0CJIE COBMECTHOT'O aHAJIN3A.

BoimoaHATL apudmernyecKkue JAEUCTBUS C JAECATUYHBIMU
Ipo0siMU; BBINOJHATH TNPUKHIKY H OLEHKY pe3yibTara
BBIYHCIICHUM.

IlpumensaTh cBolicTBa apudmernyecKkux IEUCTBUHA IS

52




palMoHaNN3alUN BEIYUCIICHUM.

Ilpumenamov npaguno OKpyzieHus OecsimudHvlx Opoobell, IpU
HEO0OXOMMOCTH C BU3yaJIbHOW OMIOPOHA.

IIpoBoauTh HCCIEIOBAHUS CBONCTB JECATHYHBIX JpOOEH,
OMUPAsICh HA YHCIOBBIE DSKCIEPUMEHTHI (B TOM YHCIE C
MOMOIIIbIO KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIC BBHICKA3BIBAHUS O IPOOSX,
NPUBOAUTH  HpUMEPbl U  KOHTPIPHUMEPHI, CTPOMUTH
BbICKA3BIBAHUS U OTPUIIAHHS BHICKA3bIBAHUI.

Pematy mpocreiilie TEKCTOBBIE 3aJaud, COAEpKallue
JpOOHBIE TaHHBIE, U HA HAXO0JCOEHUE YACU YeN020 U Yel020 No
€20 yacmu; BISIBJATH UX CXOJCTBA U Pa3INYH.
MoaenupoBaTh XOJ pelIeHUs 3a/a4dl C MOMOIIbIO PHCYHKA,
cxeMbl, Tabmuipl. Pa3dupare pasinyHble pelIeHUs, 3alUCH
peuIeHUI TEKCTOBBIX 3a4a4.

OnepupoBath APOOHBIMU YHUCIAMU B PEAIBHBIX KU3HEHHBIX
CUTYaIIUsX.

C nomMomb0 meAarora OUEHMBAThb IOJYYEHHBIN pe3yibTarT,
OCYHIECTBJSATh  CAMOKOHTPOJb,  TPOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTDH OIITHOKH.

3HAKOMUTBCS € UCTOPHEi pa3BUTHS apuPMETUKN

Harasanas
reoMeTpus.
Tena u purypsl
B IIPOCTPAHCTBE
CRY)

MHnoezoepannuku. H3obpasicenue mHo2oepanHukos. Mooenu
npoCMpaHCMEEHHbIX Meil.

IIpsamoyzeonvHulil napannenrenuneo, Kyo. Pazeépmku kyoa u
napannenenuneod.
O0vém Kyba, npsamoy2oibHO20 napaiiesenuneod.

PacnosHaBate Ha 4eprTeikax, PHUCYHKAX, B OKPY:KaloLieMm
MHpe NPSMOYTOJIbHBIN NapajuieNenunes, Kyo, MHOTOrpaHHUKH,
ONUCHIBATb, HMCHOJb3YS  TEPMHHOJOIHI0, OLECHHBAThH
JIMHENHBIE pa3MeEPBI.

IIpuBoauTh NMpuMepbl 0O0HEKTOB PEATBHOTO MUpPA, UMEIOIINX
(hopMy MHOTOrpaHHHUKA, MPSMOYTOJBHOTO Mapasulesenurena,
Kyo0a.

N300pakaTh Ky0 Ha KieTyaToi Oymare.

Hccaenosarb CBOliCcTBA KyOa, [PSAMOYTOJIBHOTO
napajuieJenuIe1a, MHOTOTPaHHUKOB, MCIOJIBb3YsI MOJAEIN IPH
HE00XOAMMOCTH C HAIPABJISIIOIIEH TOMOIIBIO.
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Pacno3snaBath  pa3BéPTKM KyO0a U mapasuiesienuIie/a.
MoaeaupoBath Ky0 W Hapajuiesienunes u3 OyMard u mpodux
MaTepualioB, Mo 00pasiry.

HaxomuTh u3MepeHus, BBIYMCJIATH IUIONA]b MMOBEPXHOCTH;
00bEM KyOa, MPSIMOYTOJIbHOTO Mapajlieenuea ¢ Onopoi Ha
QITOPUTM YYEOHBIX JCUCTBHI; HMCCJIEN0BATh 3aBHCHMOCTH
0o0BEma Kyba oT JJIMHEI ero pedpa.

Ha6awaaTb ¥ NPOBOAMTHL AHAJOTMH MEXIy MOHATHIMHU
IoLIa 1 M 00bEMa, IEPUMETPA | IJIOIIAIH TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIE U JIOXKHBIC BBICKA3bIBAHUS O
MHOTOTpaHHHKaX, NMPUBOAUTH MPHMEPbI U KOHTPIPHUMEPHI.
Pemiath 3a1a4m U3 peaibHON )KU3HU.

IloBTOpeHue
U 00001IeHne
(10 4

IToBTOpEHKE OCHOBHBIX MOHATHM M METOJIOB Kypca 5 Kiacca,
000011IeHrE 3HAHU.

BpI4ucasATh 3HA4E€HUS BEIPAKEHUM, COIEpKAIIMX HATYpaIbHbIE
quciaa, OOBIKHOBEHHbIE M JIECATUYHbIE JApPOOH, BBINOJIHAThH
npeoOpa3oBaHus YKced IpU HEOOXOJUMOCTH C HalpaBJIIOLIEH
ITOMOLIBIO.

BbiOupars  cmoco®  cpaBHEHMs  4YMCel,  BBIYMCICHUH,
NPUMEHSATh CBOMicTBA apuUPMETUYECKUX JAEUCTBUH  JUId
panuoOHaIU3alUU BEIYMCIICHHUMN.

OcymecTBaATh CaMOKOHTPOJIb BBINOIHIAEMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3yJibTaTa BEIYMCICHUM.

Pemate mpocreifilume 3aia4yd U3 pEAIbHOM  JKU3HH,
NPUMEHATh MATEMATHYeCKUe 3HAHMSA Ul pELICHUs 3aa4 U3
JIPYTUX Y4EOHBIX MTPEIMETOB.

Pemats nmpocreiilime 3agauM  pasHbIMH  cmocodamu,
CPAaBHMBATh  CHOCOOBI  pEIICHMS  337a4d, BbIOMpPaATh
panuoHAJIBHBIN CIIOCO0.

6 xnacc (ae menee 170 1)
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HazBanue
pa3aesia (TeMbl)
Kypca (4uciio

OcHoBHoOe coiep:kaHue

OcHOBHbBIE BHUABI 1€ATCJIbHOCTH oﬁyqaloumxca

4acoB)
HatypajibHble Apudmernueckue eicTBUA C MHOTO3HAYHBIMHU HATYPAJIbHBIMU | BLINOJHATL apudmMeTHyecKkHe JeHCTBUA C MHOTO3HAYHBIMHU
yucaa yuciaMu. UYuCIOBbIe  BBIPAKEHHUSA, TMOPSIAOK JCWCTBUH,| HATYpalbHBIMU YHCIAMH, HAXOAMTh 3HAYEHHMS UYHCIIOBBIX
(30 9) UCTIONIb30BaHue CKOOOK. OKpyTJIeHHE HATYpPaIbHBIX YHCEI. BBIpAXEHHM CO CKOOKaMU U 6€3 CKOOOK; BIYUCIATh 3HAYEHUS

JlenuTenu U KpaTHBIE YUCIIA; HAUOOIbUWUL 00WULL Oeaumeib U

HAaumeHnbvuiee 061/1/;66 KpaniHoe.

Paznoxxenue 4ymcia Ha TPOCThIE MHOXHUTENH. [lenumocTb

CYMMBI U NIPOU3BEICHHUS. JleJIeHrE C OCTaTKOM.
Pemenne TeKCTOBRIX 3a1ad.

BBIPOKEHUM, COACPIKAITUX CTCTICHH.

BbINOJHAT, NPUKUAKY M OIEHKY 3HAYCHUN YHCIOBBIX
BBIPXKCHHM, MPUMEHATH NPUEMBI POBEPKH pe3yJIbTaTa.
Hcnonb30BaTh Mpu BBIUUCICHUAX MepeMeCcTHTEbHOe H
coyeTaTrejbHOEe CBOMCTBA CJOKEHUSI M YMHOXK€HMHSs,
pacnpedenumenvrHoe C0UCMEO YMHONCCHUSA OMHOCUMETbHO
CN10JCceHUsA, CBOIICTBA apu(PMeTHYECKHX JIeiiCTBHI.
HccnenoBarb  4YUCIOBBIE  3aKOHOMEPHOCTH,  MPOBOIUTH
YUCJIOBBIE DKCIIEPUMEHTHI.

@®opmMyMpPOBATH ONpeldeJieHusl JICIUTeNs U KpPaTHOro,
HauOOJIBIIIETO OOIEero MJENHUTENs W HAWUMEHBIIEro OO0IIero
KpPaTHOTO, MPOCTOI0 M COCTABHOI'O YHCEN; HCIOJIb30BaTh 3TH
MOHATHS IPU PELIEHUH 33/1a4 (MpU He0OXOJUMOCTHU € ONOPOH Ha
QITOPUTM TIPABUIIA).

IIpuMeHSAITH AJrOPUTMBbI BBIYHCICHUS HaWOOJIBIIETO OOIIETOo
JENUTENs] YW HaWMEHBIIEro OOIIero KPaTHOTO JBYX YHCE,
QITOPUTM PA3JIOKEHUS YUCIIA HA TPOCTHIE MHOKHUTEIIH.
HccaenoBarb cBOiCTBAa JEIMMOCTH CYMMBI M NPOU3BEACHUS
YHCeJl ¢ ONOPOX Ha BOIIPOCHBIN IUIAH.

IIpuBoauTh, NpUMePbLI YKCEN C 33JaHHBIMU CBOWCTBaMH,
pacno3HaBaTh BepHbIe U HeBEPHbIE YTBEPKICHUS O CBOMCTBAX
Yyucell, ONMPOBEPraTb HEBEPHBIE YTBEPKIEHUS C IOMOIIBIO
KOHTPIPUMEPOB.

KoncrpyupoBarh  MaTeMaTHYeCKHe  NPENJIOKEHUsI C
MTOMOIIBIO CBA30K «H», «HIIN», «ECIH. .., TO...» 110 00pa3iy.
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PemaTh TEKCTOBBIE 3a/1a4H, BKIIOYAIOIIUE MOHATHS IETUMOCTH,
apuMeTHuyecKuM CHnocoOOM, HCIONB30BaTh Mepedop Bcex
BO3MO>KHBIX BAPUAHTOB C OMOPOI Ha BOIIPOCHBIH IIJIaH.
MogaeanpoBaTh X0/ pEHICHUS 33Jladyd C TMOMOIIBIO PUCYHKA,
CXEMBI, TAOJIHUIIEL.

[IpuBonuTh, pa3Ouparb, OIEHHBATH Pa3IHYHbIE pelIeHH,
3alMCH  pelleHMid TeKCTOBBIX 3aJa4y C HalpaBJISIONIEH
MOMOIIIBIO.

Kputnuecku oneHHBaTh MOJy4YeHHBIH pe3y/ibTaT, HAXOAHUTH
OIIHOKHU, OCYHIECTBJIATH CAMOKOHTPO.Ib, IPOBEPsisi OTBET HA
COOTBETCTBHE YCJI0BHIO.

Harasanas
reoMeTpus.
IIpsimbie Ha
IJIOCKOCTH
(79)

Ilepnenouxynapnuie npsamvie. Ilapannenvhsie npsmoie.

Paccrosinue MCKAY ABYMS TOYKaMH, OT TOUYKU OO HpﬂMOﬁ,

JUTMHA IIyTU Ha KBAJAPAaTHOM CETKE.
Ipumepwr npsamvix 6 npocmparcmeae.

Pacno3HaBath Ha uepTexax, PUCYHKax Ccllydal B3aWMHOIO
PacrooKeHus ABYX NPSAMBIX.

HN300paxar, ¢ 1NOMONIbI YEPTEKHBIX HHCTPYMEHTOB
KJIeTdyaToi Oymare JBe TIiepeceKarolnuecs TMpsMble, JBE
NapajuieIbHbIE IPSIMBIE, CTPOUTH MPSMYIO, NEPIEHINKYIAPHYIO
JTaHHOM.

IIpuBoauts NpHUMepbI NapaJyIeIbHOCTH "
MEPHEeHIUKYISIPHOCTH MPSIMBIX B IPOCTPAHCTBE.

PacnozHaBaTh B MHOIOYTOJIbHUKAX HEPIEHIUKYJISAPHBIE H
napajuleibHele  CTOpoHBL. HM300pakaTh MHOTOYTOJBHUKH C
napajuieIbHbIMU, EPIEeHANKYIIPHBIMU CTOPOHAMH IO 00pasily.
HaxoauTh paccTosHHE MEXIYy ABYMs TOUYKAaMH, OT TOYKH [0
NpsIMOM, JUIMHY IIyTH HA KBAQJApPAaTHOM CETKE, B TOM YHCIE
UCTOJb3Ys HUPPOBBIE PECYPCHI.

JApodn
(32 4)

OObIKHOBeHHast ~ ApoOb,  OCHOBHOE  CBOWCTBO

cokparnierue npobeit. CpaBHEHHUE U YIIOPSA0UYNBAHHUE IPOOEH.

I[CC}ITI/I‘{HBIG Ilp06I/I U MCTpHUYCCKad CUCTCMaA MCP.

1pobw,

Apudmernueckue  AEWCTBUS ¢ OOBIKHOBEHHBIMHU

JACCATHYHBIMHA I[pOGSIMI/I.

u

CpaBHUBATBH U YNOPSAA0YMBATH JpoOU, BHIOMpPaATh CHOCO0
CpaBHEHUS APOOEH.

IIpeacraBasaTh necaTUYHbIE JApOOM B BHUAE OOBIKHOBEHHBIX
npobeil 1 OOBIKHOBEHHBIE B BUJE JECSITUYHBIX, HCMOJIb30BATH
IKBHBAJIEHTHbIEC MpPeACTABJICHUS] JPOOHBIX YHCEN NpPU HUX
CpaBHEHHH, IPU BBIYUCICHUAX (IIPU HEOOXOIUMOCTH C
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OrtHomenue. JleneHue B JaHHOM OTHOIIEHUH. Macumao,
TIPOITOPIIHSI.

[TonsiTue mpoueHTa. BolurcieHue npoueHta oT BEIMYUHBI U
BEJIMUMHBI 110 €€ MPOLICHTY.

Pemienne TeKCTOBBIX 337124, COACPIKALIMX IPOOH U TIPOIICHTHI.
[TpakTrueckas pabota « OTHOIIEHUE ATUHBI OKPYKHOCTH K €&
TUaMETPY».

HaIlPaBJIAIOILEH TOMOLIBIO).

Hcnonb3oBath JecATUYHBIE JpoOM TMpU NpeoOpa3oBaHUU
BEJINYUH B METPUYECKON CUCTEME MED.

BoinosHsaTh apudMeTnyecKue JeiicTBUs ¢ OOBIKHOBEHHBIMU U
JECATUYHBIMU JAPOOSIMHU.

Bp1unciaars 3HAYCHUS BBIPAKECHU, COoZepKaLINX
OOBIKHOBEHHBIE U JIECATUYHbIE  JPOOH,  BBINOJHSTH
npeoOpa3oBanusi poOel, BBLIOMPATH CHOCOD0, NPUMEHSATH
cBoiicTBa apu(pMETHUECKUX JEHCTBUU [UIs palMOHAIH3AINH
BBIYMCIICHHI.

CocTaBJifITh OTHOIICHUS U MPOMOPLUHU, HAXOAUTH OTHOIICHHE
BEJIMYUH, JISIUTh BEIMYMHY B JAHHOM OTHOILICHUU.

Haxoauth 3KcHepUMEHTAIbHBIM NYTEM OTHOIICHUE JJIMHBI
OKpyXHOCTH K €& nuamerpy (Ipu HEOOXOJUMOCTHU C
HAIPAaBIISIONIEH TTOMOIIIBIO).

Haxoauth Macmtad miiaHa, KapThl U BBIYUCISTH PACCTOSIHHUS,
UCTIONB3YSl MAcIITad C OMOPOil Ha aNTOPUTM Y4eOHBIX JEHCTBHIA.
OO0BACHATH, UTO TAKOE MPOLIEHT, YIIOTPEOIIATH 000POTHI pEYH CO
CIIOBOM «TIPOIICHT». BhIpamaTh MPOLIEHTHI B Ipo0sSX U JpoOH B
MPOLIEHTAaX, OTHOIIEHHE IBYX BEJINYMH B MPOLIEHTAX.
BbIYHCAATH NPOIEHT OT YUCIIA U YUCIIO O €r0 MPOLEHTY.
OxpyrasaTsb 1po0u U MPOLIEHTHI, HAXOAUTH MPUOIMKEHUS YUCEI
IIPY HEOOXOAMMOCTH € UCIIOJIb30BaHNUEM BU3YaJIbHOM OIMOPHI.
Pematp 3agaym Ha YacTH, MPOLIEHTHI, NPONOPLUHU, Ha
HaxXO0XJIeHHUEe OpoOu (MPOIIEHTA) OT BEIMYUHBI U BEJTMYUHEI 1O €€
npobu (TpoleHTy), Apodu (MpoIeHTa), KOTOPBIA COCTaBIIsSET
0JIHa BeIM4MHA OT ipyroil. [IpuBoaAuTH, pa3dupaTh, OlEHUBATH
pa3IuyYHbIe PEUIeHMs, 3aIIUCH PELICHUI TEKCTOBBIX 3aJay IMpH
HE00XOIMMOCTH C HAIPABJISIONIEH TOMOIIBIO.

N3Baexkats uHpopMamuo U3 TaOIUIl ©W  AWArpamm,
WHTEPIIPETUPOBATH TabJINYHbIE JTaHHBIE, OTIpEIeINATh
HauOoJbIIIee U HAMMEHbIIIEe U3 MPECTABICHHBIX JaHHbIX.
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Haragauas
reoMeTpusi.
Cummerpust
(64)

Ocesas Cummempusl. U@Hmpa]leaﬂ CUMMeENPUZL.

Ilocmpoenue cummempuyunvix gueyp.
Cummempus 6 npocmpancmee.

Pacno3HaBaTh Ha 4epTekax M M300paKEHUSIX, H300paxkaTh OT
PYKH, CTPOMTB C IIOMOIIBIO MHCTPYMEHTOB (GUrypy (OTpE3OK,
JOMaHyl0, TpPEyTrOJIbHUK, MPSIMOYTOJbHUK, OKPYXHOCTb),
CUMMETPUYHYIO JIaHHOM OTHOCHUTEIBHO IPSIMOH, TOYKH C
HaIIpaBJIAIOLIEH IOMOILIBIO.

HaxoauTh npuMepbl CUMMETPUHN B OKPY>KAIOILEM MHpE.
MopeaupoBath u3 Oymaru [Be (QUIYpbl, CHUMMETPUYHBIC
OTHOCHUTEIIBHO TIPAMOM; KOHCTPYHPOBATh TI'€OMETPUYECKUE
KOH(UTypaluu, UCIOJIb3ys CBOMCTBO CUMMETPHUH, B TOM YHCIIE C
IOMOILBIO IIU(PPOBBIX PECYPCOB C OMOPOM HA ATTOPUTM YUEOHBIX
JEUCTBUM.

Boipakenust
¢ OykBamu
(6 1)

[TpumMeHeHne OYKB IS 3aITUCH MAaTEMATUYCCKUX BBIPAKECHUH U
NPEIUIOKEHUH.  Bykeenuvie  8bipadiceHusi U HUCTOBblE
NOOCMAHOBKU.

BykBeHHbIC paBEHCTBA, HAXOXK/ICHUE HEU3BECTHOTO KOMIIOHEHTA.
DopMyJIbI.

Hcnoab3oBath OYKBBI A 0003HAUEHUS YHUCEIl, MPHU 3alKCU
MaTEMaTUYECKUX  YTBEPKIECHUM, COCTABJSITH  OyKBEHHBIC
BBIPAKEHUSI 110 YCIOBHIO 33]1a4M.

HccaenoBarb  HECIIOKHBIE  YHCIOBBIE  3aKOHOMEPHOCTH,
UCIION30BaTh OYKBBI JJISl UX 3aIHCH.

BpIuucasaTh 4uCiIOBOE 3HaUe€HHWE OYKBEHHOTO BBIPAXKEHUS TPHU
3a/IaHHBIX 3HAYEHUAX OYKB C OMOPOM Ha alrOpUTM YUYEOHBIX
JICUCTBUH.

3anucbIBaTh ¢popmy.inbr: nepumeTpa u TJIOIIA N
NpSAMOYTOJIbHUKA, KBaJpaTa; JUIMHBI OKPYXHOCTH, IUIOLIAIA
KpYTa; BHINOJIHSATH BHIYHCJIEHHUS 110 3TUM (HOpMyJIaM.
CocTaBiasiTb (popMyJibl, BBIPKAIONINE 3aBHCUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTh, BPEMS, PACCTOSHUE; 1IE€HA, KOJIHYECTBO,
CTOMMOCTh; TPOU3BOJUTEIBLHOCTh, BpeMs, OOBEM pabOTHI;
BBITIONTHSATH BBIYUCIICHUS 110 3TUM (HOPMYJIaM.

HaxoauTh  HEW3BECTHBIH  KOMIIOHEHT  apU(METUUECKOTO
JICUCTBUS.

Harasaaunas
reomMeTpus.
Durypsl

YeTbIpEXYroJIbHUK, IIpUMEPBI YETBIPEXYTOJIbHUKOB.
[IpsMoyronbHUK, KBaJgpaT: CBOWCTBA  CTOPOH,  YIJIOB,
JuaroHaieu.

N300pakaTh Ha HEIMHOBAHHOW W KiIeT4YaTol Oymare c
HCITOJIb30BAHUEM YEPTEKHBIX MHCTPYMEHTOB
YETBIPEXYTOJIBHUKH C 33/ITaHHBIMU CBOMCTBAMH: C
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HA IVIOCKOCTH
(14 9)

N3mepenue yrioB. Buasl TpeyroinbHUKOB.

Ilepumerp MHoOroyroasHuka. Ilmomans

¢uryper. DopmyIsl

nepuMerpa W IUIOIAAu mnpsiMoyrojbHuka. [Ipubmmkénnoe

U3MEpEeHHE IUIomaan Guryp.

Ipaxmuueckas paboma «Ilnowaowv kpyaay.

NapaJuIeIbHbIMU, MEPIEHIUKYISIPHBIMY, PaBHBIMU CTOpPOHAaMH,
OpSAMBIMU  yIJIAaMH U JIp., PaBHOOEAPEHHBIH TPEyroJIbHUK.
IIpennarars U 00CykAaTh CIOCO0bI, AJITOPUTMBI [IOCTPOEHUS.
HccaenoBarb,  HCHONB3ysS  DKCIEPUMEHT,  HaOIIOJEHHE,
MOJCJIIMPOBAaHNE, CBOMCTBA  IPAMOYIOJIbHUKA, KBaJpara,
pa3buBaTh Ha TPEYTOJIBHUKY C OIIOPOIl Ha BOIIPOCHBIH IJIaH.
O00CHOBBIBATb, ONPOBEPraTb C IOMOIIBIO KOHTPIPUMEPOB
YTBEPXKICHHUS O IPSAMOYIOJIbHUKE, KBaJapare, Paclno3HaBaTh
BEPHBIE U HEBEPHBIC YTBEPIKICHHUS.

HN3mepaATh M CTPOUTH C ITOMOIIBIO TPAHCIOPTHPA YIJIbI, B TOM
YUCJIE€ B MHOIOYT'OJIBHMKE, CPAaBHHUBATh YIUIBI; PaclO3HABATH
OCTpBIE, IPAMBIE, TYIbIE, Pa3BEPHYTHIE YIJIBI.

Pacno3naBartsh, n300pa:kaTh OCTPOYIOJIbHBIN, IPSIMOYTOJBHBIMH,
TYHOYTOJIbHBIH, paBHOOEIPEHHBIH, PaBHOCTOPOHHUI
TPEYroJbHUKK (IIpM  HEOOXOJUMOCTH C  MCIOJb30BaHHEM
BU3YaJIbHOU OIOPHI).

Beraucasate MIEPUMETP MHOT'OYT'OJIbHUKA, IUIOILAAb
MHOTOYTOJIbHUKA pa30MeHUeM Ha MPSMOYTOJIbHUKH, Ha paBHbIE
(Gurypsl, HICHIOJIb30BaTh METPUUECKHE ETUHULIBI U3MEPEHUS
JUIMHBI U TIJIOLIAIU C OTIOPOil Ha allrOPUTM YUeOHBIX JeHCTBUI.
Hcnonb3oBath NpulIMKEHHOE U3MEpPEeHHe JIMH U IUTOMaei
Ha Kjeryaroil Oymare, mnpuOIMKEHHOE U3MEPEHUE ITTMHBI
OKPY’KHOCTH, TUIOLIAA KpyTa.

IMonoxuTeabHbIE U
OTpHIATEIbHbIE
Yyuca

(40 u)

[enbie yuca. Mooynw yucaa,

ceomempudecKka

unmepnpemayus Mooys. Hucnosvie npomescymu.

[TonoxxutenpHBIE H© OTpULATCIIbHBIC

yucna. CpaBHeHHe

MOJIOKUTCIIBHBIX W OTPULATCIIBHBIX YHCCIIL. ApI/I(I)MCTI/IquKI/IC
HeﬁCTBHﬂ C MMOJIOXKUTEJIIBHBIMU U OTPUIATCIbHBIMHA YU CIIAMHU.

Penrenuie TEKCTOBEIX 3a7ad.

IIpuBoAMTHL NpPUMepPHI HCIIOJIB30BAHUS B PEAIbHON KU3HU
MIOJIOKUTEIBHBIX M OTPULIATENIBHBIX YHCEI.

H300paxkarh 11e71bIe YKMCIIa, TOJOKUTEIBHBIE U OTPULIATEIbHBIE
4KCJla TOYKaMU Ha YUCIOBOW MIPSIMOM, MCMOJIb30BaTh YHCIOBYIO
MPSIMYIO JUUIsl CPAaBHEHUS YHCEl.

IIpumeHsITH NpaBH/IA CPAaBHEHHUS, YNOPSAOYUBATHL IIEIIbIC
qucia; HAX00UmMb MOOYIb YUCIA.

®opMyJIMpPOBaTh NPABUJIA BHIYUCIECHUS C MTOJIOKUTEIbHBIMU U
OTPULATEIIBHBIMY YUCJIaMU, HAXOAHMTh 3HAYEHHUS YHCIIOBBIX
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BBIPAXKEHUH, comepKamx JIEUCTBUS
C TMOJIOKUTEIbHBIMU W OTPHUILIATEIIBHBIMA YHUCIAMHU  [pU
HEO0OXOJIMMOCTH C OTOPOH Ha aJTOPUTM MPABHUIIA.

IlpuMeHsATH CBOWCTBA CJIOXKEHUS W YMHOXCEHUS  JJIA
peoOpa3oBaHUs CyMM U MTPOU3BEICHUN.

IIpencraBiienue
JAHHBIX
(6 9)

HpSIMO}/TOJ'IBHaﬂ CHUCTCMaA KOOpAHUHAT Ha IIJIOCKOCTH.
KOOpl[I/IHaTLI TOYKH Ha IIJIOCKOCTH, a6cuncca " opJAuHara.

CronbuaTble U KPYroBble JUArpaMMBbl.

[Ipaktuueckas padota «[locTpoerne quarpamMm.

Pemenne  TEKCTOBBIX  3ajad,  COJEpKalIMX  JIaHHBIE,
IpeJICTaBICHHbIE B TA0IMIAX U HA JUarpammax.

O0BACHAT, M WLIIOCTPUPOBATH NMOHATHE IPSMOYTOJbHOM
CHUCTEMbl  KOOpJIMHAT  Ha  IUIOCKOCTH,  HCIOJIb30BaTh
TEPMUHOJIOTHIO; CTPOUTH Ha KOOPAUHATHOM IJIOCKOCTU TOYKU U
(Gurypsl 10 3aJlaHHBIM KOOpJIWHATaM, HAXOAUTh KOOPJIHHATHI
TOYEK.

Yurath cTonOuaTsie u KpyIOBbI€ JarpaMMbl;
HHTEPNPETUPOBATH JIAHHBIC; CTPOUTH CTOJIOYATHIC TUATPAMMBI.
Hcnonab3oBath HH(pOPMaNNIO, TPEICTABICHHYIO B TaOIHIIAX,
Ha JWarpaMmax JJig pPEIIeHHUs] TEeKCTOBBIX 3a/ady MU 3aj]ad u3
peaIbHOM KU3HU.

Harasanas
reoMeTpus.
Durypsl

B [IPOCTPAHCTBE
O w

IIpsamoyeonvuelii napannenrenuned, Kyo, npusma, nupamuod,
KOHyCc, — yumuHop, wap u  cgepa.  Hzobpasxcenue
npOCMPAHCMEEHHBIX Queyp. Ilpumepoi Dpa36EpmMox
MHO202PAHHUKOS, YUIUHOPA U KOHYCA.

IIpaxmuueckas paboma «Coszoanue Mooenel
NPOCMPAHCMBEHHBIX DUIYPY.

Honamue o06véma, eounuyvl usmepenus o006véma. O0véM
NpPAMOY20JIbHO20 napalienenunedd, Kyoa, popmynvl 0o6véma.

Pacno3zHaBaTh Ha 4epTeKax, pUCYHKAX, OMUCHIBATH IUPAMHULLY,
NpU3My, IWIMHAP, KOHYC, IIap, M300paskaTb HX OT pPYKH,
MOJeJHPOBaTh K3 OyMmaru, MJacTUIMHA, MPOBOJIOKH U Jp. C
Hanpasigomed nomouiplo. IlpuBoauTs NMpUMepbl 00HEKTOB
OKPY’KaIOIIEero MUpa, UMEIOLINX (OPMBI Ha3BaHHBIX TEJl.
Hcnoub3oBaTh TEPMHHOJIOTHMIO: BEpIINHA, pedOpO, TpaHsb,
OCHOBaHUE, BBICOTA, PANYC U JUAMETP, pa3BEPTKA.

H3yuaTh, ucnonb3yst 3KCIEPUMEHT, HAOIIOJCHUE, U3MEPEHUE,
MOJIETUPOBAHUE, B TOM YHCJIE KOMIBIOTEPHOE, U ONHUCHIBATH
CBOIICTBA HA3BaHHBIX TeJl, BHISABJATH CXOACTBA U Pa3JIHYHUA:
MEXIy MUPaMUAON U MPU3MOM; MEXAY LWIMHAPOM, KOHYCOM H
HIapOM.

Pacno3snaBaTh pa3BEPTKM Mapajuienenurnena, Kyba, MpHU3MBI,
NUpaMH/ibl, KOHYCa, HWIMHIPA; KOHCTPYHPOBATh JIaHHBIE Teja
13 pa3BEPTOK, CO3/1aBaTh MX MOJIEJIN C HAIIPABJISIOIIEH TOMOIIBIO.
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Co3gaBaTh MoOJeJIHM TPOCTPAHCTBEHHBIX (uryp (u3 Oymarwu,
IPOBOJIOKH, IUIACTHIIMHA U JIP.) C OOPOH Ha aJITOPUTM y4EOHBIX
IEUCTBHUI.

N3mepsiTh Ha Mogensix: JIUHBI PEGEP MHOTOTPAaHHHUKOB,
JMaMeTp mIapa.

Bbruucasars mno  ¢opmyiaam: 00bEM  IPSIMOYroOJIbHOIO
napajiesienunena, Kyoa; MCHOJb30BATh EIUHHIBI W3MEPEHHUs
00bEMa; BBIYMCIAATH OOBEMBI TEJ, COCTABIEHHBIX U3 KyOOB,
napaieNieNHIe[0B; peliaTh 3a1a4i C PEATbHBIMU JaHHBIMU C
OIIOPOi Ha CIIPaBOYHYIO MH(POMAIIHIO.

IHoBTOpEHUE,
00001IEeHHE,

cHCTeMaTH3aIus
(20 u)

[ToBTOpEHME OCHOBHBIX TMOHATUM U METOJOB KypcoB 5 U 6

KJIACCOB, 0000IIIEHHE U CUCTEMATH3aIINsI 3HAHUH.

BoI4ucasATh 3HaYeHUS BBIPAXKEHUHN, COACPKALUX HATYpaJIbHBIE,
LEJIbIE, IIOJIO’KUTEIIbHBIC U OTpULIATEIbHBIC YHCIIa,
OOBIKHOBEHHBIE U JECATUYHBIC npodu, BBINOJIHATH
npeoOpa3oBaHusl YUCENl U BBIPAKEHUN NPU HEOOXOJUMOCTHU C
HaIIPaBJIAONIEH [TOMOILBIO.

Bri0upaTh cnnocod cpaBHEHUS YU CEIT, BRIYUCICHHUHN, IPUMEHSATH
cBoiicTBa apr(METUUYECKUX JEUCTBUM JIs palMOHATH3AIUU
BBIYHCIICHUM.

PemaTe npocrenuuye 3aa41 U3 peaibHON )KU3HU, IPUMEHATH
MaTeMaTH4ecKHe 3HAHUA [UIS pEIIeHus 3a1ad M3 JApYTrux
IIPEIMETOB.

Pemats npocreiimme 3aga4u pasHbIMH CIOCO0aMu.
OcymecTBaATh CAMOKOHTPOJIb BBINIOJIHAEMBIX JIEHCTBUH U
CaMOIIPOBEPKY pe3yJIbTaTa BEIYMCICHHUMN.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (1O 'OAAM OBYUYEHMU )
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7 kaacc (He menee 102 u)

Ha3Banmue
pa3nesa (TeMbl)
Kypca (4uciao

OcHoBHoOe coiep:kaHue

OcHOBHbBIE BHUABI 1€ATCJIbHOCTH oﬁyqaloumxca

4acoB)
Yuciaa n [TonsiTHE palliOHATBLHOTO YHUCIIA. CucTeMaTH3HMPOBATh U 000ralaTh 3HAHUSI 00 OOBIKHOBEHHBIX
BbLIYHCJIEHUS. Apudmerndeckue 1HCTBUS C PAIlMOHATIBHBIMU YMCIIAMH. U JICCATUYHBIX APOOSX.
PannonannHbIe CpaBHeHme, yIIOpsI0YMBaHNE PAITMOHAIBHBIX YHCET. CpaBHUBATH U YNOPAA0YMBATH APOOH, MPeoOPa30OBHIBAS MPU
qHuCcaa CreneHb ¢ HATypaJbHBIM ITOKA3aTEIIEM. HEOOXOJAMMOCTH  JIECSATHYHbIE JpoOM B  OOBIKHOBEHHEIE,
(25 ) Pemenne ocHOBHBIX 3a/1a4 Ha JPOOH, MPOILICHTHI U3 PEAIbHON | OOBIKHOBEHHBIE B JECATHUYHBIC, B YACTHOCTU B OECKOHEYHYIO

IIPAKTUKH.
IIpuzHaku  IENMMOCTH,  PA3JIOKECHMS
HaTypaJIbHBIX YHCEIL.

Peanbhble 3aBUCHUMOCTH. [Ipsamas
IIPOIIOPLIMOHAIIBHOCTH.

Ha MHOKHUTCIIN

u oOpatHast

JECSTUYHYIO APOOb.

I[IpuMeHsiTb  pa3HooOpa3Hble  CHOCOOBI W MPUEMBI
BbIYHNCJIEHUS] 3HAYEHUH JPOOHBIX BbIPAsKEeHHMH, COACPKAIINX
OOBIKHOBEHHBIE W  JCCATHUYHBIC JPOOU: 3aMEHITh TpH
HEOOXOJUMOCTH  JIECATUYHYIO ApoOb  OOBIKHOBEHHOW W
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOJUTH BBIpaXKEHUE K (opme,
Haubonee ymoOHON AN BBIYUCICHUN, MPeoOpa3OBHIBATH
JTpOOHBIE BBIPAKEHUS HA YMHOXXCHHE U JCJICHHE JECATUYHBIX
npobeil K JeUCTBUSIM C eNbIMH YUClIaMU (TP HEOOXOAUMOCTH C
HaIpaBJISIONIEH ITOMOIIIBIO).

IIpuBoauTh 4YHMCJIOBBIE M OYKBeHHbIE NMPUMePbI CTEIEHU C
HaTypaJIbHBIM TIOKa3aTeleM, OOBSCHAS 3HAYCHUS OCHOBAHUS
CTEIIEHW M NOKa3aTels CTEIEHW, HaXOJWTh 3HAUYEHUS CTEICHEH

Buaa a’' (a — moboe paruoHaIbHOE YMCTIO, 71 — HATYpalIbHOE
YHCII0) C OMOPOH Ha CIIPaBOYHYIO HHPOPMAIHIO.

IlonmMaTe CMBICT 3alUCH OOJBIIMX YHCEJ C MOMOUIbIO
AeCATHYHBIX Apoleii u creneHei yucaa 10, npuMeHsATh UX B
peajJibHbIX CUTYalMsX.

IIpuMeHATH MPU3HAKHU JEIUMOCTHU, PA3JIOKEHUS HA MHOKHUTEIN
HaTypaJbHBIX YHCET.

Pemiath npocreiiiye 3aa4M Ha 4aCTH, IIPOLIEHTHI, IIPOIIOPLIUHY,
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Ha HaxOoXJIeHue ApoOu (MPOoLEeHTa) OT BETUUYHUHBI U BETUYHUHBI TIO
e€ npobu (TIpoleHTy), Apodu (MpoIeHTa), KOTOPBIH COCTABIISIET
oJlHa Ben4KHA OT Apyroil. [IpuBoauTh, pa3duparhb, OlleHUBATH
pa3IUYHbIC PEICHHUS, 3alMCU PEIICHU TEeKCTOBBIX 3ajay.
Pacno3HaBaTh U 00BSICHATH, ONTUPASACH Ha ONpeAeNICHuUs, MPSMO
MPONOPIMOHATIEHBIC " o0paTHO MPONOPIHOHATIEHBIC
3aBUCHUMOCTH MEXIY BEIMYMHAMU; MPUBOAUTH MPUMeEPbI 3TUX
3aBUCHUMOCTENl M3 pEaIbHOI0 MHpa, M3 JPYrUX Y4eOHBIX
PEMETOB.

Pemate mpocreiinie NMpaKTHKO-OPHEHTHPOBAHHbIE 3a1a4M
Ha  ApoOdM, TNPOUEHTbl, MNPAMYW M  O0OpaTHYIO
NPONOPIHOHAIBLHOCTH, IPONOPIUH.

Auredpanyeckue
BbIPa:KeHHUA
(27 v)

byksenHnsble Beipaxenus. [lepemennsie. [lonmyctumslie 3HaueHUs
nepeMeHHbIX. POPMYyIIBL.

[TpeoOpa3oBanue OyKBEHHBIX BBIPaKEHHH, PACKPBITHE CKOOOK
U TIpUBEJIEHUE MOJOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeIeM.
MHOrouseHsl. Cnoxenue, BBIYUTAHUE, YMHOKEHUE
MHOTO4wIeHOB.  DOpMyJibl  COKpAIIEHHOIO  YMHOXCHHUS.
Pa3noxxenne MHOrO4ICHOB HA MHOXKUTENH.

OBaanern Ha 0a3oBOM YPOBHE anre0panvecKou
TEPMUHOJIOTMEN M CHUMBOJIMKOW, NPHMEHATH €€ B IIpolecce
OCBOCHHS yUeOHOTO MaTepHaa.

Haxoauth 3HaueHUs OyKBEHHBIX BBIPAXKEHMHM INpPHU 3alaHHBIX
3HAa4YeHHUSAX OYKB; BBIIOJIHITH BEIYUCIEHUS IO (hopMyiam.
BbInoHATH peobpa3oBaHus LENOT0 BhIPaKEHUsI B MHOTOWJIEH
MIPUBEIEHUEM MOJOOHBIX CIIAaraeMbIX, pACKPBHITHEM CKOOOK.
BbInoJHAT, YMHOXXEHHE OJHOWIEHA Ha MHOTOWIEH U
MHOTO4YJIeHa Ha MHOTOWJIEH, NPUMEHATb (OpMyJbl KBaJaparta
CyMMBl M KBaJpaTa pa3HOCTH C ONOpPOH Ha CIPaBOYHYIO
nH(pOpMaIHIO.

OcymecTBaATh Pa3lI0XKEHUE MHOTOWIEHOB Ha MHOXHUTEIN
MyTEM BBIHECEHHS 32 CKOOKU OOIIEr0 MHOXKHUTEISI, TPUMEHEHUS
(dopMyaBl  pa3HOCTH  KBaJpaToB, (OpPMYyN  COKpaIIEHHOTO
YMHOKEHHS C ONIOPOH Ha CIPAaBOYHYIO HH(OPMALIUIO.
IIpumensith 1peoOpa3oBaHWE MHOTOWICHOB JUI pEILICHUs
Pa3iIMYHBIX 3ada4 HU3 MATCMATHKH, CMCEXKHBIX HIPECIAMETOB, H3
peanbHON NMPAKTUKU.

3HAKOMHTBCS C HCTOPHE pa3BUTHUS MaTEMATUKH.
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YpaBHeHus
U HepaBeHCTBA
20 v)

VYpaBHenue, paBuJIa npeodpa3oBaHus
PaBHOCHUJILHOCTb YPaBHEHUH.
JInHeitHOe ypaBHEHHE C OJHOMN IEPEMEHHON

ypaBHEHUS,

MEpEMEHHOM, pelIeHue JIMHEHHbIX YpaBHEHU. Pemenue 3amau

C IOMOILBIO YPAaBHEHUM.

Jlunetinoe ypasHenue c 08yMs NepemMeHHbIMU U €20 2PAPUK.
Cucrema /1ByX JIMHEHHBIX YpaBHEHUM ¢ ABYMsI IE€PEMEHHBIMHU.
Pemenne cucteM ypaBHEHHMH CIOCOOOM TOJCTAHOBKH H

CIIOCOOOM CIIOKEHUSL.

PemaTe n1MHEHHOE YpaBHEHUE C OJHON IEPEMEHHON, IPUMEHAS
NpaBUJIa 1epexo/ia OT UCXOJHOTO YPaBHEHHUS K PaBHOCUIBHOMY
emy Oouee npoctoro Buja. [IpoBepsiTh, IBISETCS JIM KOHKPETHOE
YHUCJIO KOPHEM YPaBHEHMUS.

IHoa0upars nmpumepbl Hap YUCEN, SBIAIOIIMXCS pPELICHUEM
JMHENHOTO YPaBHEHUS C IBYMsI IEPEMEHHBIMH.

CTpouTh B KOOPJIWHATHOM IUIOCKOCTH TpaduK JMHEHHOTO
YpaBHEHHUS C JByMS II€PEMEHHBIMH (IIpU HEOOXOIUMOCTU C
UCIIOJIb30BAaHUEM CMBICJIOBOM OMOPBI); MOJB3YACH Ipadukom,
NPUBOAUTH NIPUMePbI PEILCHUS YPABHEHUS.

HaxoauTh peuieHue CUCTEMBI JBYX JIMHEHWHBIX YPAaBHEHHUU C
JIBYMsI IEPEMEHHBIMH C OTIOPO Ha alITOPUTM yUEOHBIX JeHCTBUH.
CocTaBjsiTh M peliaTh YpaBHEHUE WM CUCTEMY YPABHEHUH 110
YCIOBHIO 33Ja4¥, HWHTEPIPETUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3a/1aud TIOJy4EHHBI pE3yJlbTaT C ONOpPOM Ha
BOIIPOCHBIH IUIaH.

Koopaunarsi
U rpaguku.
DYyHKUMU
(24 4)

Koopannaara Touky Ha npsiMoi. UMCIIOBBIE IPOMEKYTKH.
PaccrosiHue Mexay 1ByMs TOYKaMHU KOOPAUHATHOU NPSMOU
IIpssMoyrosibHas cUCTEMa KOOPJAMHAT Ha INIOCKOCTU. [Ipumepsl
rpaguKoB, 331aHHBIX popmynamu. UreHne rpadukoB peanbHbIX

3aBUCUMOCTEM.

[Tonstue Qynkumu. I'paduk ynkuuu. CpoiicTBa (QyHKIUH.

Jluneitnass  ¢yuxuusa. Iloctpoenne rpaduxa

¢yukuuu. I'paduk pynkuun y = kx +b.

JIMHEWNHOU

H3o6paxkaTs Ha KOOPAVHATHOU IpsAMON TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATAM, JIy4d, OTPE3KH,
MHTEPBAJIbL; 3aMIMCHIBATh UX HA aIreOpanyeckoM si3bIKe.
OTtMeyaTh B KOOPAMHATHON MJIOCKOCTH TOYKH MO 33/JlaHHBIM
KOOp/JMHATaM; CTPOUTHh Tpa(UKH HECIOXKHBIX 3aBUCHMOCTEH,
3aJaHHbIX (OPMYJIaMH, B TOM YHUCIIE C TOMOIIbIO0 HHU(POBBIX
71a00paTOPHA.

IIpumeHsiTh, U3y4aTh NPeUMYIIECTBA, WHTEPNPETHPOBATH
rpaduueckuii crnocod MpeACTaBIeHUs U aHaJIM3a pa3HO0Opa3HOU
AKHU3HEHHOH HH(pOpMAIIHH.

OcBanBaTth Ha 6a30BOM YpPOBHE MOHATHE (YHKIIMH, OBJIAJCBATh
(yHKIMOHATBHOM TEPMHUHOIOTHEH.

Pacno3naBaTth JaMHEHHYIO QYHKIUIO Y = kx + b, onmuchbIBaTh €€
CBOWCTBAa B 3aBUCHUMOCTU OT 3Hau€HUN KOIPDUIIMEHTOB k U b
(pu HEOOXOAMMOCTHU C OIIOPOM Ha ANTOPUTM IPABUIIA).
Ctpontsb rpadpuku nuHeitHON QyHKUMHU, QyHKIMU Yy = kx + b
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Hcnoab3oBats HugpoBbie pecypebl IS IOCTPOSHHUS TPahUKOB
(YHKIMI ¥ ©3yYEeHHsI ©X CBOKMCTB.

IIpuBOIUTE IPUMEPHI TMHEMHBIX 3aBUCUMOCTEMN B PEAIIbHBIX
IpoLeccax U sIBJICHUSX.

IloBTOpEHuE IToBTOpEHME OCHOBHBIX IIOHATUN M METONOB Kypca 7 Kiacca,
U 00001IeHME 0000111eHNE 3HAHW.
6w

BbiOupatps, nNpuMeHATH  C€HOCOOBI  CPaBHEHMS  YHCET,
BBIYHCIICHUM, npeoOpa3zoBaHuii BBIPAYKEHUH, peLeHus
ypaBHEHHIA IPU HEOOXOAUMOCTH C HANIPABIISAIOUIECH TOMOIIIBIO.
OcymecTBIATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX JEHCTBUH U
CaMOIIPOBEPKY ~ pe3yJibTaTa BBIYMCIECHUM, IpeoOpa3oBaHuil,
IIOCTPOCHHUH.

Pemates npocreifmme 3a1a4M U3 peabHON )KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHUS Ui pelIeHMs 3aJad U3 JpYrux
IIPEIMETOB.

Pemiats mpocreiilmime TeKCTOBbIe 3aJa4d, CPaBHUBATD,
BBIOMPATH CIIOCO0OBI PEIICHUS 3a]auu.

8 kiacc (He menee 102 u)

HaszBanmue
pa3aeJsia (TeMbl)

OcHoBHOe coep:kaHue
Kypca (4uci10

OcHOBHBIE BU/IbI 1eSITEJIbHOCTH 00yYAKOIIUXCS

4acos)
Yucnau KBanpatHslit kopeHb 3 uncina. [lonamue o6 uppayuonanvhom |P@opmMyIMpoBaTh oNpeneaeHue KBaIpaTHOTO KOPHS W3 YHCIIa,
BbIYHCJICHUS. yucne. /lecamuunvle npubIUICEHUS UPPAYUOHATLHBIX YUCE]L. apu(METHYECKOr0 KBaJpaTHOTO KOPHS MPU HEOOXOIUMOCTH C
KBagparubie Heticmeumenvnuie uucaa. CpasHenue oeticmeumenbHulx yucel. | BU3yaJbHOW OMOPOH.
KOPHH Apudmernueckuil KBaJpaTHBII KOPEHb. IIpumeHSTH OnepalMio M3BJIEUEHUS KBAJIpPaTHOTO KOPHA U3
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(15 9) YpasHeHue Bujga x> = a. YHclia, HCNOJb3YS IPU HEOOXOJUMOCTH KAJBbKYJISITOP.
CsaoiicTBa apudmeTnyecKux KBaJIpaTHBIX KopHeH. | OueHMBATh  KBaJI[paTHbIE KOPHU  IEJBIMM  YHCIAMU U
[IpeoOpazoBaHre  4YKMCIOBBIX  BBIPAKEHUM,  COJEPKAIIUX | IECATUYHBIMU APOOSIMHU.
KBaJIpaTHbIEC KOPHHU. CpaBHUBAT W  yNOPSJAOYUBATH  pAlMOHAIbHBIE U
UppalMOHaIbHbIEC YKCIIA, 3aIIMCAaHHbIE C TTOMOIIBIO KBaJpPaTHBIX
KOpHEH Mp1 HEOOXOIMMOCTH C HAMPaBIISIOUIEH TOMOIIBIO.
HccaenoBatb ypaBHEHUE 2= a, HaXOAUThb TOYHBIE U
npuOIKEHHBIE KOpHU 1IpH a > 0.
HccaenoBarb cBOMCTBA  KBAAPATHBIX KOPHEH, NIPOBOISA
YHCIIOBBIE SKCIIEPUMEHTBHl C HCIOJIb30BAHUEM KalbKYJSTOpa
(xommbrOTEPA).
IIpumensiTb cBolicTBa apupMeTHYECKUX KOpHeH 1Jd
npeo0pa3oBaHusi BbIPAKEHUIA.
BbinoqHATL mpocTeiilie NpeodpPa3oBaHMsI BBIPAKCHUIA,
coJlepKallnX KBaJpaTHble KOpPHU. BbIpaxkaTh NMepeMEeHHbIE U3
TreOMETPUUECKUX U (pu3nyecKux (Gopmys npu HeOOXOTUMOCTH C
OIIOpOi Ha MPABUIIO.
BpIyucasTh 3HAYeHHUS BBIPAKECHUM, COAEPKALUX KBaJpPaTHBIE
KOPHH, UCTIOJIb3YSI P HEOOXOAUMOCTH KAIBKYIISTOP.
HUcnoab3oBaTth B XOA€ peLIEHUA 3a7a4 SJIEMEHTapHbIE
NPEJCTaBICHUS, CBSI3aHHBIE C MPUONMKEHHBIMU 3HAYCHUSMU
BEJTMYMH.
3HAKOMUTBHCS C UICTOPUEH Pa3BUTHS MATEMaTUKU.
Yucaa n Crernens ¢ 1nensiM nokaszarenaeMm. CTanaapTHas 3anuch yucia. | @opMyJIMpoBaTh onpe/ejieHne CTEIICHH ¢ IEJIBIM TToKa3aTelieM
BbIYUCJICHUSI. Pazmepbl 00bEKTOB OKpYXkKArOIIero MUpa (0T dJIEMEHTAPHBIX (Tipu HEOOXOMMOCTH TI0 BU3YaJIBLHOU OTIOPE).
Crenenn YacTHUIL JO KOCMUYECKUX 00BEKTOB), JUTUTENHLHOCTD MpoleccoB | [IpeacTaBasaTh 3anuch OOIBIIMX U MAJIBIX YHCEI B CTAHAPTHOM
¢ HeJIbIM B OKPY>KaIOIIEM MUDE. Buzne. CpaBHMBATB 4KClIa UM BEIWYUHBI, 3alHCaHHBIE C
nokasareJjieM CBoOMCTBa CTENIEHU C LETBIM IMOKA3aTEIIEM. WCIIONb30BaHUEM cTeneHu 10.
(7 9) Hcnoab3oBarh 3amuMch YHCE B CTAHAAPTHOM BHUAE A

BBIPQ)XEHUSI Pa3MepOB OOBEKTOB, JIUTEIBLHOCTH IMPOLECCOB B
OKPY’KaIOIIEM MUDE.
DopMy/JIHMPOBaTh, 3ANIMCHIBATL B CHMBOJIHYECKOH GopMe U
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HIIOCTPUPOBATL INPHMEpPpaMHU CBOICTBa CTEIICHU C OCJIbIM

nokasareneM (OIpu  HEOOXOIMMOCTH C  HCIIOJIb30BaHUEM
BU3YaJIbHOMN OIOPBHI).
I[IpumeHsiTh  cBoOiicTBA CTENEHH Ui [PeoOpa3OBaHUS

Bblpa)KeHI/II\/JI, CoACpKAMMX CTCIICHU C LCJIbIM II0KA3aTCJIEM C
HCIIOJIB30BaHHUCM cnpaBquoﬁ I/IH(bOpMaI_[I/II/I. BoInoaHaTs
JEHCTBUA C quciaMy, 3allMCAHHBIMMU B CTAHAAPTHOM BHIC
(YMHO)KGHI/IC, JCJIICHUEC, BO3BCICHHUC B CTCHGHB).

Aaredopaudeckne | KBanparsbeii TpéxuneH. Pasnoxkenne kBagparHoro TpéxuiacHa |Pacnmo3dHaBaTh — KBagpaTHbI — TpEXWieH,  yCTaHaBIUBaTh

BBIPAKCHUS. Ha MHOXUTEJIN. BO3MOKHOCTb €T'0 Pa3JI0KEHUS Ha MHOXKUTEIH.

KBagparubii PackiaabiBaTh Ha MHOKHMTENM KBAJpPAaTHBIM TPEXWIEH C

TPEX4JIeH HEOTPULATENbHBIM JUCKPUMHUHAHTOM IIPH HEOOXOJIUMOCTH C

Sy OIIOPOM HA AITOPUTM ITPaBUIIA.

Anareopandeckue | AnreOpanyeckast ApoOb. JlomycTUMBIE 3HAYCHUS IEPEMEHHBIX, | 3aNMChIBaTh anrcOpanyeckue Boipakenus. HaxoauTsb obimacth

BBIPAKCHUS. BXOJSIIIUX B aireOpanyeckne BelpaskeHusl. OCHOBHOE CBOMCTBO | ONPEAEICHHS PallMOHATIBHOTO BBIPAKEHHUS.

Adareopauueckasi | anreOpanyeckoit 1poou. CokpaieHue apooeil. BbINOJHATL 4KCIOBBIE MOACTAHOBKH U BBIMMCJIAATH 3HAUCHHE

ApoOb CrnoxeHue, BBIUNTAHUE, YMHOKEHUE u JeNieHre | JpoOU, B TOM YHUCIIE C HOMOILBIO KaIbKYJISATOPA.

(15 ) anreOpanmveckux apoOei. [IpeoOpasoBanue  BbeIpakeHUid, | POpMYJTUPOBATH OCHOBHOE CBOMCTBO alireOpanyeckon Apoou u

coJiepKalux anredpandeckue Apoou. NPUMEHSTh €ro JJIs Ipeodpa3zoBaHus ApoOeH.

BbinoHATL JelcTBUSI C  anredpandeckuMu JpoOsiMH  TIpU
HEOOXOJMMOCTH C Hampasisiiomed mnomouisto. [IpuMeHsaTh
MpeoOpa3oBaHus BBIpAXEHUH Uil pelieHus 3afad. BbipaxkaThb
nepeMeHHble u3 Qopmyn ((HU3MYECKHX, TE€OMETPUUYECKHX,
ONMCHIBAIOUINX OBITOBBIE CHUTYyallMM) NpPU HEOOXOAMMOCTH C
HaIIpaBIAIOIIEH TOMOILIBIO.

YpaBHeHus KBanpatHoe ypaBHeHue. HenosnHoe kBapaTHOE ypaBHEHHUE. Pacno3HaBaTh KBaJipaTHbIE ypaBHEHMUSL.

U HepaBeHCTBA. dopMyia KOpHEW KBaIpaTHOTO ypaBHEHHUs. eopema Buema. |3anucbiBaTh (POPMYJY KOPHEH KBAJApPaTHOTO YpaBHEHUS;

KBanpartnbie Pemenne ypaBHeHui, cBoaAIMXCS K KBagpaTHeIM. [IpocTeiiiie | pemiaTe KBaJpaTHble YPaBHEHHUsI — IIOJHBIE U HEMOJHBIE (C

YPaBHEHMS IpOOHO-pallMOHANIbHBIE YPABHEHHUS. WCIOJIb30BAHUEM CIIPABOYHON HH(POpMALINN).

(154) Pemenne TekcToBBIX 3agay ¢ TOMOLIbI0  KBajpaTHbIX | [IpoBoAMTH mpocTeiiliue  HMCCIeI0BAHUSI  KBaJpPaTHBIX
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YPaBHECHHU.

YPaBHEHHM.

Pemiath ypaBHeHUsl, CBOASIIMECS K KBAJPaTHBIM, C ITOMOIIbIO
npeoOpa30BaHM U 3aMEHOM TIEPEMEHHOM C OMOPOH Ha aJITOPUTM
npaBuia.

Habawopate M aHAJIM3MPOBATH CBS3b MEXKIY KOpDHSMHU U
K03 dUIIMEeHTaMH KBAJAPATHOTO YPABHEHHUS.

Ilpumenamov ~ meopemy  Buema ons peutenus 3a0a4
(c ucnonvzosanuem oopasya).

Pemiatp TekcTOBBIEe 3aauM anreOpanyeckuM CIOCOOOM:
NIEPEXO/IUTh OT CIIOBECHOW (hOPMYIHMPOBKH YCIOBHUS 3a/laud K
anredpanveckoil Mojaenu MyTEM COCTaBICHHUS ypaBHEHUS (Tpu
HEOOXOJUMOCTH C  HalpaBJIAIOIIEd IOMOIIbIO);  pellarh
COCTaBJICHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3yIIbTaT.
3HAKOMHTBCS ¢ UCTOPHE Pa3BUTHS aIreOphI.

YpaBHenus JluHeliHOE ypaBHEHHE C ABYMS TEPEMEHHBIMH, €ro Tpaduk,| Pacmo3HaBaTh JIMHEHHbBIC YpaBHEHHS C ABYMS IIEPEMECHHBIMU.
1 HEPABEHCTBA. IIPUMEPBI PEILICHUS] YPAaBHEHUH B LIEJIBIX YHCTIAX. Crpouth rpaduKy JIMHEWHBIX YpaBHEHHWH, B TOM 4YHCIIE
Cucremsl Pemenne cucreM OBYX JIMHEHWHBIX YpaBHEHHH C JBYMs|HCHOJAb3Ysl HU(pPoBble pecypcbl  (Ipu HEOOXOAMMOCTH C
ypPaBHeHH NEpEMCHHBIMH. [IpUMephbl pEIICHUsT CHUCTEM HEJMHEHHBIX | OOPOM Ha alIrOPUTM yUeOHBIX IEHCTBUM).
(13 49) YPaBHEHUH C ABYMS IIEPEMEHHBIMH. PasimuaTh napasuiesibHbIEC U IIEPECEKAOIINECS MPSMBIC IT0 UX
I'pauueckas  unmepnpemayusi  ypaeHwenus ¢ O8yMs|YPABHCHHUSIM.
nepemMeHHbIMU U CUCeEM YPABHEHUL C 08YMS NepeMeHHbIMU. Pemiarb cucTeMbl [BYyX JIMHEWHBIX YPaBHEHHM C JBYMsd
Pemrenne TeKCTOBBIX 3a/1a4 C TOMOIIBIO CUCTEM YPaBHEHUM. IIEPEMEHHBIMU NIOJICTAHOBKOW M CIIOKEHHUEM.
Pemate npocreiiye CUCTEMBI, B KOTOPBIX OJJHO U3 YPaBHEHUN
HE SIBJSETCS TUHEHHBIM MPU HEOOXOIMMOCTH C HampaBJsIoLIeit
ITOMOIIBIO.
IlIpueooums  2pacpuueckyro  unmepnpemauuro  peuieHus
YpaeHeHusi ¢ 08YMsl NEPEeMEeHHbIMU U CUCTEM YPAGHEHUI C O8YMA
nepemeHHvIMU.
PemiaTh TeKcTOBBIE 321a4H AITeOpaUYECKUM CIIOCOOOM.
YpaBHenus YucioBble HEpAaBEHCTBA U UX CBOMCTBA. DopmMyJIMpPOBATH CBOICTBA YU CIIOBBIX HEPaBEHCTB,

¥ HepaBeHCTBA.

HepaBeHcTBO ¢ 01HOM nepeMeHHOM. JIMHEeTHbIe HEpaBEHCTBA C

HWIUTIOCTPUPOBATHL UX HA KOOp,[[I/IHaTHOI\/'I HpﬂMOfI.
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HepaBencrBa OJIHOM TiepeMeHHON u ux peuieHue. CUCTEMbl JIMHEHUHBIX IIpuMeHSATH CBOMCTBA HEPABEHCTB B XO€ PEIICHUS 3a/1a4.
(12 v) HEPaBEHCTB C OJIHOW MIEPEMEHHOM U UX pElICHUE. Pemiatp JMHEIiHBIE HEpABEHCTBA C OJHOM IEPEMEHHOM,
N300paxeHue peleHns JMHSHHOTO HEPaBeHCTBA U MX CUCTEM | M300pakaTh pellieHrne HepaBeHCTBA Ha YUCIIOBOM MPsSMOii.
Ha YKCJIOBOM MPSIMON. PemiaThb CUCTEMBI JIMHEWHBIX HEPABCHCTB, U300paKaTh PEIICHHE

CUCTEMbI HEPaBEHCTB Ha YHCIIOBON MPSIMON ITPU HEOOXOIUMOCTHU
C BU3yaJIbHOM OMOPOM.

DyHKIUH. [Tousitne dynxmuu. OOnacTh ONpeAeNeHUs U MHOXKECTBO Hcnonab3oBath  (QYHKIMOHATbHYIO  TEPMHHOJIOTHI)  H

OcHoBHBbIE 3HaueHnil Qpynkuun. CriocoOsl 3aanus QyHKIUH. CHMBOJIHKY.

MOHATHUS I'padpux pynxmmu. CpoiicTBa GyHKIUH, UX OTOOpakeHHE HA | BLIYMCAATH 3HAYeHHsA (GYHKIHMA, 3aMaHHbIX GopMyaaMu (TIpH

Sy rpaguke. HEOOXOJMMOCTH HUCIONB30BaTh KAaIbKYJSTOP); COCTABJISATH
Ta0 UMbl 3HAYeHHI QYHKIUH.
CTtpouTthb no Toukam rpagpuku QyHKIIuUil.
OnuckiBaTh cBOiicTBa (DYHKIMU Ha OCHOBE €€ rpaduueckoro
IOPEJICTaBICHU HNpU  HEOOXOJUMOCTH C  HalpaBJsOLIEH
HOMOILIBIO.
HUcnoab3oBath  (QYHKIIMOHAIBHYIO  TEPMHMHOJIOTHI0O M
CHMBOJIUKY.
HccnenoBary mpumepbl TpapuKoOB, OTPAKAIOUIUX peabHbIC
npoueccbl U sBieHUs. IIpUBOAUTH NPUMeEPBI MPOIECCOB M
SIBJICHUH C 3aJJaHHBIMHU CBOMCTBaMHU.
Hcnosb30BaTh KOMIBITEPHbIE TPOrPAMMBI JJIS TOCTPOEHUS
rpagukoB PyHKIIUN U U3YUCHHUS UX CBOWMCTB

DyHKIHH. Urenne u mnoctpoenue rpaduxko ¢ynkuuil. I[Ipumeps! | HaxoaquTh ¢ moMombio rpaguka GyHKIIUU 3HAYCHUE OHOU U3

YuciioBble rpadukoB QYHKIMIA, OTPAKAIOIINX PEATbHBIE MPOIIECCHI. paccMaTpuBaeMbIX BEIMYMH 110 3HAYEHUIO APYTOM.

(QyHKIHH OyHKIIUH, OMHCHIBAIOIINE MPSIMYIO0 " 00patHy!0 | B HeCIOKHBIX Cilydasx BbIpaxaTb (OPMYJIOil 3aBHCHMOCTH

9y MPOIMOPIHMOHANILHBIE 3aBUCHMOCTH, UX Tpaduku. ['unepbona. | MeXIy BETMIHHAMH.

I'paduk GpyHKuMU y = x°.
3.y = VK, y =k epaguueckoe
X

peuienue YypasHeHutl U cucmem ypaeHeHull.

®Oynkuuu y = x2,y = x

OnuceiBaTh XapakTep MW3MEHEHHS OJHOM BEIWYUHBI B
3aBUCUMOCTH OT U3MEHEHHUs IPYroi

Pacno3naBare BuIbl u3yuyaeMblx (QyHkiuil. Iloka3biBaTh
CXeMATH4YeCKH TI0JIO)KEHHE Ha KOOPAMHATHOW IIJIOCKOCTH

rpadukos byHkumii Buna: y = x%, y = x°,
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y=V%y =k

HUcnoab30BaTh (PYHKIHOHAJIbHO-TPa(UIecKHue
npeacTaBJeHHs JIJIs PEIICHUS U UCCIIeI0OBaHUS YPAaBHEHUN U
CUCTEM YPaBHEHUI.

I[IpumeHsTh HM(PPOBBIE pecypchl IS MOCTPOSHUS rpaduKoB
GbyHKIHA.

IloBTOpEeHue
H 000011IeHHEe
(6 9)

[ToBTOpEeHNE OCHOBHBIX MOHSTHH W METOIOB KypcoB 7 U 8
KJIaCCOB, 0000IIIeHNE 3HAHUH.

IIpumeHsiTb  cmOCOOBI  CPaBHEHMUS  YHCEN, BBIYHCICHUM,
peoOpazoBaHuil BBIPAXKEHUH, pEIICHNS YPaBHEHUH.
OcyuiecTBIATE CAMOKOHTPOJIb BBINOJIHAEMBIX JCHCTBUNA H

CaMOIIPOBEPKY  pe3yjibTaTa BBIYMUCICHHUM, MPeoOpa3OBaHU,
TTOCTPOEHU.
Pemiats 3agayu W3 peajibHON  KU3HM, NPUMEHATH

MaTEeMaTUYeCKHe 3HAHWS IS PeIIeHUs 3aaad M3 JPYTrux
IPEIMETOB.

Pemiath TeKkcTOBBIE 32/1a4H, CPABHUBATH, BLIOMPATH CIIOCOOBI
pELIeHUS 3a/1a4u.

9 kaacc (He menee 102 )

HaszBanmue
pasaesa (TeMbl)
Kypca (4uciao

OcHoBHOE€ coacpkaHue

OcHoOBHbBIE BUJbI 1eITEJIbHOCTH oﬁyqalonmxca

4acoB)
Yucaa u PamnmonaneHble YWCTa, uppayuoHanvhsie yucid, Komeynvle u|Pa3BMBaTH NpeJACTaBJIeHHsl O 4YKWCIaX: OT MHOXECTBA
BBIYMCJICHUSI. beckoneuHvle decamuutvle opoou. Mmnoowcecmeo | HATYypaITbHBIX YHCEN IO MHOXKECTBA JICHCTBUTEIILHBIX YHCEIT.
JlelicTBUTEILHBIE | Oelicmeumenbublx — uucen,  oOeticmeumenvhvle yucia  kaxk| O3HAKOMHTBCS c BO3MOYKHOCTBIO MpeCTaBICHHS

yucJjia

beckoHeyHvle decamuunble Opoou. Bzaumno o0Ho3HauHoe

JIEHCTBUTEIIFHOIO YHCia Kak OCCKOHEUYHOM JIECATUYHOMN ,Z[pO6I/I,
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9y coomeemcmeaue MexHcoy MHONCECMBOM 0eUCMBUMENbHBIX Yucesl | IPUMEHATh  JIeCATUYHbIC TPHOIMKCHUS pallMOHANBHBIX U
U MHOIHCECMBOM MOYEK KOOPOUHAMHOL NPIMOLL. UPPALMOHATIbHBIX YHCE.
Cpasnenue  OeticmeumenvHulx — uucen, — apugmemuyeckue|3anucvléams, cpasnueams u ynopsaoouugamo
oelicmausl ¢ 0elcCmeumenbHblMU YUCTIAMU. delicmeumenbHble YUcid.
[TpubnmxEHHOE 3HAUEHUE BETMYUHBI, TOYUHOCTH MPUOIIDKEHUS. | BLINOJHATB, codYeTas YCTHBIC M IMHCHBMCHHBIC IPHUEMBI,
Oxpyrnenne wuucen. Ilpuknaka ©  OLEHKAa pPeE3yJbTaTOB|apudMeTHuyecKHe AeiiCTBHA C pPAIMOHATBHBIMU YHCIIAMU;
BBIUMCIICHH. HAXOAUTH 3HAUCHUS CTENEHEH C MLeNbIMU MOKa3aTesIMU U
KOPHEW; BBIYMCJIATH 3HAYCHHS YUCIOBBIX BBIPAKECHUM.
IMoryunTs mnpeacTaBiieHHe O 3HAYUMOCTU JICHCTBUTEIIBHBIX
Yycell B IPaKTHUECKOH 1eATeIbHOCTH YeTI0BeKa.
AHAIM3UPOBATh M [eJIaThb BBIBOAbI (10CJIe COBMECTHOIO
aHAJIM3a) O TOYHOCTU MNPUOIMKEHHs ACHCTBUTEIHHOIO YHMCIa
IIpH PEIICHUH 3a/1a4.
OKpyriasiTe JEHCTBUTENBHBIE YKCIIA, BBINOJHATH NPUKHAKY
pe3yapTaTa  BBIYMCICHHM, OLEHKY 3HA4YCHWM  YHCIOBBIX
BBIPKCHUIA.
3HAKOMUTBHCS C UICTOPUEH Pa3BUTHS MATEMaTUKU.
YpaBHeHusn Jlunelinoe ypaBHeHue. Periennie ypaBHEHUH, CBOASIIUXCS K OcBanBaTh, 3aNOMMHATL W TNPHUMEHATH TrpaduyecKue
U HepaBeHCTBA. JMHEWHBIM. METO/bl TIPU PEIICHUU YpPaBHEHUW, HEPABEHCTB M UX CHUCTEM
YpaBHeHusn KBanpatnoe ypaBHenue. Pemienue ypaBHeHMid, cBoIAIIMXCA |(MpU  HEOOXOIMMOCTH C OIMOPOM Ha aldroputM Y4eOHBIX
¢ OJIHOI K KBaJpaTHbIM. bUKBapaTHbIE ypaBHEHHS. JecTBuUil).
nepeMeHHOon Ilpumepvr  pewenus ypasuenui mpemveri u uemseépmoii | PacnosHaBaTh 11eble U IpOOHBIE YpaBHEHHUS.
(14 v) cmeneHel pasnodiceHuem Ha MHOICUMENU. PemaTte JiMHeiiHbIe W KBAa/JIpaTHbIEe YPABHEHUsI, YPAaBHEHUS,
Pemenne npoOHO-paliiOHANBHBIX YPABHEHUH. CBOAAIIMECS K HHUM, TMPOCTEHIUE APOOHO-pallMOHATLHBIC
Pemenne TeKCTOBBIX 337124 anreOpanyecKuM METOIOM. YpaBHEHHUS.
IIpeasiarath BO3MOXKHBIE CIIOCOOBI PEIICHUSI TEKCTOBBIX 3ajad,
o0cy1aTb MX H PpemlaTb TEKCTOBBIE 3aJlayd Pa3HBIMU
crioco6amu.
3HAKOMHTBCS ¢ HICTOPHeEN Pa3BUTHS MAaTEMAaTUKU
YpaBHeHusn JluneitHOE ypaBHEHUE C IBYMsI IEPEMEHHBIMU U ero rpaduk. | OcBamBaTh U MPUMEHSITh PUEMBI PEIICHUS CUCTEMBI JIBYX

U HepaBeHCTBA.

Cucrema IByX JTUHEHHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU U

JIMHEMHBIX ypaBHeHI/Iﬁ C ABYM: IICPECMCHHBIMU U CUCTEMBI IBYX
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CucreMbl

eé pewrenue. Pemenue cucreM 1ByX ypaBHEHUH, OJTHO U3

YpPaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SBIIACTCS JIMHEHHBIM

YPABHEHM I KOTOPBIX JINHEWHOE, a IPyTr0€ — BTOPOU CTEIEHH. (Mo BU3yasbHOU O1ope).
(14 49) ['padmyeckas UHTEpIPETAINS CUCTEMBI YPABHEHUH C IBYMS HUcnoan3oBath (QyHKIIMOHAIBHO-TpaQUUECKUE TPEICTABICHUS
NIEPEMEHHBIMHU. JUISl peLIEHUs1 M UCCJIeI0OBAHNS YPABHEHUHN U CUCTEM.
Pemienne TeKCTOBBIX 33124 aNredpanyecKuM CrocoooM. AHAJIM3MPOBATH TEKCTHI 3324, peliaTh UX alreOpandyeckum
CrocoO0oM: MepexXoaUuTh OT CIOBECHON (OPMYIUPOBKH YCIOBUS
3a/la4yM K anredpandeckoi MoJeNu MyTEM COCTaBICHUS CUCTEMBI
YPAaBHEHUH; pelaTb COCTABICHHYIO CHCTEMY YpPaBHECHU;
HHTEPNPETHPOBATH PE3YJIbTAT.
3HAKOMHTBCS ¢ MCTOPHEN Pa3BUTHS MATEMAaTUKU
YpaBHeHus YHucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTh, IOHMMATh, HWHTEPIPETHPOBATH
U HEpaBeHCTBA. JIuneliHble HEPAaBEHCTBA C OJHON IEPEMEHHOM U UX PEIICHUE. | HEPABEHCTBA; HCIOIb30BATh CAMBOIUKY U TEPMHUHOJIOTHIO.
HepaBencrBa CucreMsbl JIMHEHHBIX HEPABEHCTB C OAHOW MEpeMEHHOW U uX | BLIMOJHATH MpeoOpa3oBaHus HEPABEHCTB, HCMOJIb30BATh JIJIS
(16 v) pELICHHE. npeoOpa3oBaHus CBOICTBA YUCIOBBIX HEPABEHCTB.
KBazgpaTHble HEpaBEHCTBA U UX PEILECHUE. Pacno3HaBaTh JTMHEHHBIE U KBaIPATHHIEC HEPABEHCTBA.
['papuueckas  uHTepmpeTalys  HepaBeHCTB U cucteM | PemiaTh  JTUHCHHBIC  HEPABCHCTBA, CHUCTEMbI  JIMHEHHBIX
HEPaBEHCTB C JBYMs IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIINX KBAJPATHOE
HEPaBEHCTBO, U PEIIaTh UX; 00CYKAATh MTOJTYUYCHHBIC PEIICHUS.
HN300paxkaTh pelieHre HepaBeHCTBA U CUCTEMbI HEPABEHCTB Ha
YUCJIOBOM TMpPSAMOHM, 3alMCBIBATh PEIICHHE C IOMOIIbIO
CUMBOJIOB.
PemaTh KBagpaTHbIC HEPABEHCTBA, UCTIOIB3YS rpaduyecKue
IIPEACTABIICHHUS.
OcBanBaTh M TNPUHMEHATbL HEPABEHCTBA MpPU  PEUICHUH
Pa3IMYHBIX 337a4, B TOM YHCJIE MPAKTUKO-OPUEHTUPOBAHHBIX.
DyHKINHU KBangpatnunas ¢ynkuus, e€ rpadpuk u cBoiicta. [lapabona, | Pacmo3HaBaTh Buabl M3ydaeMbIX (QYHKIHIA;, HIJTHCTPHPOBATH
(16 9) KOOpJIMHATHI BEPIIMHBI apa0oJIbl, 0Cb CHMMETPHUH Mapadboibl. | CXeMaTHYeCKH, O0BACHATH PACIIOIOKCHUE HAa KOOPJIWHATHOM

CreneHHble QYHKIMU C HATYPAJIbHBIMU OKA3aTEISAMHK 2 U 3, UX
rpaduku 1 CBOMCTBA.
Ipaduku Gynkuuit: y =kx,y = kx + b,,y = ax’,y = ax’, y

=V y =k

X

wiockocTH rpadukoB GyHKIMi Buga: y = kx,y = kx + b, ,y =

, y = ax,

¥ = VX, ¥ = — B 3aBUCHMOCTH OT 3HAueHHH KOd()(PHUIMEHTOB;
X

ONKCHIBAThL UX CBOWCTBA.
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Pacno3naBaTh KBaIpaTHYHYIO QYHKLUIO 110 (hopmysie.
IIpuBoAuTL mNpPUMEPbI KBAaIPATUYHBIX 33aBHCUMOCTEH U3
peaIbHOM JKU3HH, (DU3HKH, TECOMETPHH.

BeisiBisiTh 1 00001aTh 0COOEHHOCTH TpaduKa KBaJIpaTHUHOM
dyuknuu y = ax* + bx + ¢ (IIp1 He06XOAUMOCTH C HAMPABJIAIONIEH
TTOMOIIBIO).

CtpouTh 1 H300paKkaTh CXeMATHYECKH TpaQUKH KBaIPATHUHBIX
(yHKIMIA, 3a1aHHBIX pOpPMyJIaMK BUIA Y = ax’,y = ax> + q,y
=a(x + p)*,y=ax*+ bx + ¢ (Ipu HEOOXOAUMOCTH C BU3YaJbHOM
OTIOPOi).

AHAJIU3MPOBATH H IPUMEHSITh CBOCTBA N3YYCHHBIX (DYHKIHIA
JUIE WX TOCTPOCHHS, B TOM YHCIE C IOMOIIBI MH(POBBIX

pecypcoB.

YucaoBble
M0CJIeI0BATEIbHOC
TH

(1549)

[TonsiTHEe YMCIOBOM MOCIIEN0BATENILHOCTH.

3amaHne TOCIeA0BAaTENIbHOCTH PEKYPPEHTHOH GopMysoil u
bopMyI0#t #-TO useHa.

Apudmernueckas u reomerpudeckas nporpeccuu. @opmyisl z-
ro wieHa apu(pMeTHYecKod M TeOMETPUYECKOW MpOorpeccui,
CYMMBI IIEPBBIX 71 YJICHOB.

H3zo0pasicenue unenos apugpmemuueckou u 2eomempuyecKou
npocpecculi MoYKamu Ha KOOPOUHAMHOLU NIOCKOCU.
Jlunetinwiii u 9KCNOHEHYUATbHBLU POCI.

CnooicHvle npoyenmul.

OcBanBaTh M MPHUMEHSATHh WHJCKCHBIC 0003HAYCHUs, CTPOUTH
peuyeBble BBICKA3BIBAHUSI C KCIIOJIb30BAHHEM TEPMHHOJIOTHH,
CBSI3aHHOU C IMOHSTHEM ITOCIIEI0BATEILHOCTH.

AHaau3upoBaTh HopMyITy 7-TO UWICHA TOCISI0BATEILHOCTH WITH

PEKYPPEHTHYIO bopmyity " BBIYHCJISATH YJICHBI
MOCJIEZIOBATEIbHOCTEH,  3aJaHHBIX  ATUMH  (QopMyJaMHu.
YcranaBauBatb 3aKOHOMEPHOCTh B IIOCTPOECHUHU

IIOCJIEI0BATEIILHOCTH, €CJIM BBIIMCAHBI IIEPBBIE HECKOJBKO €€
YJICHOB.

Pacno3sHaBath  apupMETHUYECKyl0 M T€OMETPUYECKYIO
MIPOrPECCUU MPH PA3HBIX CIIOCO0AX 3aaHMs.

Pemiats 3amauM ¢ HCHONB30BaHMEM (OPMYyN 71-TO 4JIEeHA
apu(METHYECKOW U TeOMETPHUYECKOM MpOrpeccHif, CyMMbI
MIEPBBIX /# YWIEHOB C ONOPOH Ha CIIPABOYHYIO HH(OPMAIIHIO.
H3o6pasicamy  unenvl nocie008amenbHOCMU  MOYKAMU — HA
KOOPOUHAMHOUL NJIOCKOCHIU.

PaccmaTpuBaTh NpUMepbI NPOLECCOB U ABJICHU U3 peaIbHON
KU3HU, WUTIOCTPUPYIOLIUME W3MEHEHHEe B apudMeTudecKon
IIPOrpeECCUH, B TEOMETPUUECKOM IPOrPECCUH; U306pasxcams
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coomeemcmayouue 3a8UCUMOCMU 2pAPuyecKil.

Pemats mnpocreiilnue 3agaum, CBS3aHHBIE C YHUCIOBBIMHU
TI0CJIEIOBATEILHOCTSIMH, B TOM YHCJIC 33/1a4H M3 PEATbHOM )KU3HU
C WCIIOJIb30BAaHHEM IUQPPOBBIX TEXHOJOTUH (IJICKTPOHHBIX
TaOIHUII, TPAaPUIECKOTO KATbKYJISITOPA U T.IL.).

Pewamp 3a0auu Ha clodCHbIE NPOYEHMDBL, 8 MOM YUCe 3a0ayu
U3 peanbHOU NPAKMuKU (C UCNONb308AHUEM KALKYIAMOPQ,).
3HAKOMUTBCS ¢ HCTOPHEi PA3BUTUSI MATCMATHKH.

IHoBTOpEHUE,
00001IeHHE,
CHCTEeMATH3ALMS

3Haﬂm711

(18 )

Yucina M BbIYMCICHMS (3aIUCh, CpPaBHEHHUE, JEHCTBUS C
JEHCTBUTENBHBIMM YWCIAMM, YHUCIIOBas IpsiMas; IPOLEHTHI,
OTHONICHHUS, TPOTOPIINH; OKPYTJICHHUE, MPUOINKEHHE, OLICHKA;
pelleHrne TeKCTOBBIX 33/1a4 apu(METHIECKUM CIIOCOO0M).

AJredOpanvecKkue BbIPasKeHUsI (mpeoOpa3oBaHue
anreOpandecKuX BBIPAKEHHH, JOIYCTUMBIC 3HAYCHHS).
@®yHKuMH (TIOCTPOEHHE, CBOWCTBA M3YyUYEHHBIX (YHKIIMIA;
rpaduyeckoe pereHre ypaBHEHUH U UX CUCTEM).

OnepupoBaTh INOHATHSAIMU: MHOXECTBO, IIOJMHOXECTBO,
orepaiy HaJl MHOXKECTBaMH; HCI0JIb30BaTh Tpaduieckoe
IIPEICTABICHUE MHOKECTB JJIs1 ONIUCAHMS PEAJIBHBIX IIPOLIECCOB U
SIBIICHUH, TIPU PELICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB.
AKTYaJIM3MPOBATh TEPMHHOJIOITHIO H OCHOBHBIE 1CHCTBHS,
CBSI3aHHBbIE ¢ YMCJIAMM: HATyPAJIbHOE YHUCIIO, IPOCTOE U
COCTABHOE YMCJA, JEIMMOCTb HATYpPaJIbHBIX YUCEJN, NPU3HAKU
JeTUMOCTH, LIeJI0€ YMCII0, MOAYJIb YKcia, OOBIKHOBEHHAS U
JecsiTUUHas ApoOu, CTaHIaPTHBIN BUJ YUCIIa, apu(MEeTHIECKUI
KBaJIpaTHbBIN KOPEHb.

BbInoJHATH 1eHCTBHSA, CPABHUBATH M YIIOPSIA0YMBATh YHCIa,
NPEACTABIATh YHCIA HAa KOOPAWMHATHOM IPSMOM, OKPYIVIATH
YUCIIa; BBIIOJHATL MPUKUAKY M OUEHKY pe3yJbTara
BBIYMCIICHUM.

PemiaTh TekcTOBBIE 321a4H apU(PMETHUECKUM CIIOCOOOM.
PemaTes npakTu4yecKkue 3a1a4m, COACpKaIIUE IPOLIEHTHI, J0JIH,
YaCTH, BBIpAXKalolUe 3aBUCUMOCTH: CKOPOCTb — BpeMs —
paccrosiHhe, 1l€Ha — KOJUYECTBO — CTOMMOCTh,  OOBEM
paboTel — BpeMsl — MPOU3BOIUTENBHOCTD TPY/a.

Pa30uparts peanbHble )KM3HEHHBIE CUTYalluH, (POPMYJIHPOBATH
WX Ha S3bIKE€ MaTeMaTHUK{, HAXOAMTb peElIeHHEe, MPUMEHSS
MaTeMaTHYECKHUH amnmnapar, HHTepIpPeTHPOBATh PE3YJIbTAT
OnepupoBaTh NMOHATHSMM: CTEIEHb C LIEJBIM [TOKA3aTEJIEM,
apudMETUYECKU KBaJIpaTHBIA KOPEHb, MHOTOWICH,
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anredbpandeckas IpoOb, TOKIAECCTBO.

BbINOJHATL OCHOBHBIEC JACHCTBHUSA: BBINOJHATh PACUYETHI 110
(dbopmynamM, mpeoOpa3oBbIBATH Liejble, APOOHO-pallOHAIIbHBIC
BBIDOKEHUS W BBIPAKEHUS C KOPHSMH, PEaTU30BBLIBATH
pa3joKeHUe MHOroYJeHa Ha MHOXHWTEIH, B TOM YHCIE C
WCIOJIb30BaHUEM (OPMYJI Pa3HOCTH KBAJApPaToB M KBajpara
CYMMBI U Pa3HOCTH (C OMOPON Ha CIPABOUYHYIO MH(YOPMAIIHIO);
HAXOJUTh JIONMYCTUMBIC 3HAYEHUS IEPEMEHHBIX JUIA IpoOHO-
palroOHATbHBIX BBIPAKEHUH, KOPHEH.

MopeaupoBaTh ¢ MOMOIIBIO (OPMYJ pealbHbIE MPOIECCHl H
SIBJICHUSL.

OnepupoBaTh NOHATUAME: QYHKIUS, TpaQuK (YHKIHH, HYITU
GyHKIMU, TPOMEXKYTKHM  3HAKOMOCTOSHCTBA, IMPOMEKYTKHU
BO3pacTaHus, yObIBaHUS, HAUOOJIbIIIEE U HAUMEHbIIIEe 3HAYCHUS
GbyHKIUH.

AHAJIM3UPOBaTh, CPABHUBATH, 00CYK1aTh CBOWCTBA (DYHKIIUH,
CTPOUTH UX IpaUKH.

OnepupoBaTh NOHATHAMM: TMpsMas MPOMOPLHUOHAILHOCTD,
oOpaTHas  MPOMOPIUOHANBHOCTh,  JIMHEWHas  (QyHKIHs,
KBaJ[paTHuHas QpyHKUus, napaboia, runepooa.

Hcnoan3oBath rpadgukm 1715 onpeaeaeHns CBONCTB, POLIECCOB
W 3aBHCUMOCTEH, UIS pemeHws 3aJad M3 JAPYTHX ydeOHBIX
MPEIMETOB M PEATbHOW JXKU3HU; MOJAEJHPOBATH C ITOMOIIBIO
rpaduKOB pealbHbIE MPOLIECCH U SIBICHUS.

Boipa:kaTh ¢popmyiaMu 3aBUCUMOCTH MEXTY BETTHUMHAMH.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUSD (I1IO 'OJAM OBYYEHUA)

7 xkaacc (He MeHee 68 )

Ha3Banmue
pazaena (TeMbl)

OcHoBHOe corep:kaHue

OcHOBHBIE BUIBI 1eSITEILHOCTH 00YyYAOIIUXCH
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Kypca (4ucj10

4acoB)
IIpocreiimmue [Ipocreiimme reoMeTpuyeckre 00BEKTHI: TOUKH, TIPSAMBIC, Tyur | POpPMYIMPOBATH OCHOBHBIC IIOHATHS U OTIPEICTICHHUS.
reoMeTpuyecKue U YTJIbl, MHOTOYTOJIbHUK, JIOMaHasl. Pacno3HaBarb  H3y4YeHHBIE  T€OMETPHYECKHE  (HUTYPBI,
(urypsi CMexHbIe U BEPTUKAJIbHBIE YIJIbL. onpeAeNATb MX B3aUMHOE pPAaCIOJIOKEHUE, BbINOJIHATH
U UX CBONCTBA. Pabota ¢ mpocTedmmMu 4epTexamu. 4epTEX MO YCIOBUIO 337aud (C MCIOJIb30BAHUEM CMBICIOBOU
Hs3mepenne W3MepeHue JUHEMHBIX M YIJIOBBIX BEJIWYMH, BBIYMCICHHE |OIOPBI: HABOASIIME BONPOCHl H/WIM alroputMa Y4eOHbIX
reoMeTpHYeCKUX OTPE3KOB U YIJIOB. JelcTBUil).
BeJINYMH [lepumerp w  momans  ¢uryp, cocraBieHHbIX 13| IIpoBOAMTH MpoCTEHIIE TOCTPOCHHS C IIOMOUIBIO IIUPKYJIS U
(14 4) MIPSIMOYT OJIBHUKOB. JIMHEVKY.
H3mepsATh TUHENHBIE U YTIIOBBIE BEIMYMHBI TEOMETPUYECKUX U
PaKTUYECKUX OOBEKTOB.
Omnpenessitb «Ha TIJa3» pa3Mepbl pPealbHbIX OOBEKTOB,
NPOBOAMTH IPyOYIO OLICHKY UX Pa3MepOB.
Pemiatp 3a7aun Ha BBIYMCIEHUE JJIMH OTPE3KOB M BEIMYMH
YTJIOB.
Pemartp 3a1a4n Ha B3aMMHOE PacloJIOKEHNE TEOMETPHUUECKUX
(uryp.
IIpoBoauTk KIaccu(pUKaIUIO YIIIOB, BBIYUCIATH JINHEHHbBIE U
yIJIOBbI€ BEIMYUHBI, MPOBOAMTH HECJ0KHbIe HEOOXOIUMBbIE
JIOKa3aTENIbHBIE PACCYKIACHHUS.
3HAKOMHUTBCA C UCTOpUEN Pa3BUTHS reOMETPHH.
TpeyrojibHuKHU [lonatne o0 paBHBIX  TpeyroibHUKax U  nepBUYHbIE | Pacmo3HaBaTh mapbl paBHBIX TPEYTrOJbHUKOB Ha TOTOBBIX
(22 4) NPEJCTAaBICHUS O PaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu |deprexax (C ykazaHHEM NPU3HAKOB) MPH HEOOXOIUMOCTH C

IIPU3HAKA PABEHCTBA TPEYTOJIbHUKOB.
[Ipu3Hakn  paBeHCTBA  NPSMOYIOJBHBIX  TPEYrOJIBHUKOB.
CBOMCTBO MeIMaHbI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOEIpEeHHbIE U PABHOCTOPOHHUE TPEYTroNbHUKY. [Tpu3Haku
U CBOICTBA paBHOOEIPEHHOTO TPEYTOJIbHUKA.

[TpoTuB GosblIell CTOPOHBI TPEYTOJIbHUKA JIEKHUT OOJIBIIHIA

YTOJL

BU3yaJIbHOU OIIOPOH.

BeiBOauTH CIIEACTBUA (paBeHCTB COOTBETCTBYIOIINX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opmyHpoOBaTH OTIpEIeTICHHUS: OCTPOYTOJILHOTO,
TYIIOYTOJIBHOTO, PSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OUCCEKTPUCHI, BBICOTHI,
MeIaHbI TPEYTOJIbHUKA, CEPECANHHOTO NCPIICHANKYJIApa
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[Ipocreitie HepaBeHCTBA B TEOMETPHUH.
mpeyeonvruxa. Hepasencmeo nomanoti.

[IpsiMoyronbHBIN TPEYTroJIbHUK € yrioM B 30°.
[lepBbie MOHATHUS O JOKA3aTENbCTBAX B TEOMETPUH.

Hepasencmeo

OTpe3Ka; TEepUMETpa TPEYroJIbHUKA TPU HEOOXOIUMOCTH C
OTOPOM Ha alITOPUTM IpaBUIIA.

@opMyJIMPOBATh CBOWCTBA W TPHU3HAKU PaBHOOEAPEHHOTO
TPEyroJbHHUKA.

CTpouth 4epTexu, pemaTh 3a1a4M C TOMOIIBI0 HAXOXKICHUS
PaBHBIX TPEYTOJILHUKOB.

I[IpumeHATH MpU3HAKU paBeHCTBa MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB B 3ajadyaxX (C HCIOJIb30BAHMEM CMBICIOBOM
OTOPBI: HABOJSIIME BOMPOCHl W/HIIM alNrOpUTMa Y4YeOHBIX
JIEHCTBUM ).

Hcnoan3oBath 1H(pOBBIE pecypCh
CBOMCTB U3y4aeMbIX QUTyp.
3HAKOMHUTBCS ¢ MCTOPHEN Pa3BUTHS TEOMETPHUH.

I MCCJIe0BaHuS

ITapannenbHbie [Tapannensueie mnpsmele, uX cBoiicTBa. Hakpect nexamue, @opMyJaupoBaTh MOHSTHE  [APAUICIBHBIX  HPAMBIX,
npsiMble, CyMMa COOTBETCTBEHHBIE U OJHOCTOPOHHHUE YIJIbI (0Opa30BaHHBIE IIPU | HAXOAUTH MPAKTHUECKUE TIPUMEPEI.
yIJIOB NepeceueHU ! NMapaulebHbIX NPSAMBIX CEKYIIEH). M3yuaTh cBoiicTBa yrioB, 0Opa30BaHHBIX NPH MEpPECEUEHUU
TPeyroJibHuKa [lpu3Hak  mapauIeTPHOCTH  TMPSIMBIX — Y€pe3  PaBEHCTBO | APAJIJIEIbHBIX NPAMBIX CEKYIIEH
(14 v) pPacCTOSTHUM OT TOYEK OJHOM MPSMOM 10 BTOPOU IIPSIMOMA. IIpoBoauTe aoKa3zaTrenbcrBa. POpPMYJIHPOBATHL TeopemMy
CyMMa yTJ10B TpeyToIbHUKA U MHOTOYTOJIBHHKA. NapajuIeIbHOCTH  JBYX INPSAMBIX C IOMOILIBIO  YTJIOB,
BHeuHue yribl TpeyrojipHUKa 0o0pa30BaHHBIX NIPU TEPECEUEHUH OTUX TMPSAMBIX TPEThen
IIPSIMOM.
BeruncasTe cymMMy yriioB TPEYrojJbHUKA U MHOTOYTOJIbHHKA.
Haxoauth uucinoBble M OyKBEHHbIE 3HA4YEHUS YIJIOB B
TFEOMETPUUECKUX 33a4ax C UCIOJIb30BaHUEM TEOPEM O CyMME
YTJIOB TPEYTOJbHUKA U MHOTOYTOJIbHHKA.
3HAKOMMTBCS C HCTOPHEH pa3BUTHS FEOMETPUM.
OxkpyxHOCTH OKpy»KXHOCTb, XOpABI U TUAMETPHI, UX cBorcTBa. KacatenbHas k| @opMyJIUpoBaTh  ONpelesieHHsi.  OKPY)XHOCTH,  XOPJIBI,
H KpYT. OKpy>KHOCTH. OKpYy>KHOCTb, BIMCaHHass B yroi. [lowsamue o|nuamerpa W KacaTellbHOW K OKpyxHOCTH. M3ywyarb wux
I'eomerpuueckue | 'MT, npumenenue 6 sadauax. buccexkmpuca u cepeounnvlii| CBONCTBA, IPU3HAKU, CTPOMTD YEPTEKH.
NOCTPOCHHS NepneHouKyIap Kax 2eomMempuyeckue Mecma moex. HccnenoBarhb, B TOM 4nClie HCNOIb3Ys HH(POBBIE pecypehl:
(14 9) OKpy>KHOCTb, ONIMCAaHHAsI OKOJIO TPEYrojbHUKA. BrivcanHas B | OKPY>KHOCTb, BIIMCAHHYIO B YIOJ; LIEHTP OKPY’KHOCTH,

77




TPEYTOJIbHUK OKPYKHOCTD.
Ilpocmetiwue 3a0auu Ha nocmpoeHue.

BIIMCAHHOM B yroJI; paBEHCTBO OTPE3KOB KacaTeJIbHbIX
Hcnonvzoeamv memoo I'MT ona dokazamenbcmea meopem 0
nepeceuenuy OUCCEKMPUC Y208 MPeyeoibHUKA U CePeOUHHbIX
NepneHoOUKyIApo8 K CMOPOHAM MPEY20IbHUKA C NOMOWbIO
I'MT.

OBiaseBaTb  NOHATHSIMH  BIIMCAaHHOM U
OKpY)KHOCTEHl  TpEyrojbHUKa, HAXOAMTh
OKPY’KHOCTEH C OIIOPOM Ha AJITOPUTM IIpaBHUIIA.
PemiaTe OCHOBHBIE 3a/1a4¥ HA NOCTPOEHME: yIja, PaBHOTO
JAHHOMY; CEpEIMHHOTO NEPHEHANKYJSIpAa JAHHOTO OTPE3Ka;
OpsIMOM,  MPOXOAAIIEH  4Yepe3  JaHHyK  TOYKY U
NEPIEHUKYJIIPHON TaHHOW MPSMOIl; OMCCEKTPUCHI JaHHOTO
yria; TPEYroJIbHUKOB IO pa3MYHbIM  3JEMEHTaM IIpu
HEOOXOMMOCTH C HAPaBJISAIOLIEH TOMOIIBIO.

3HAKOMHTBCS ¢ MCTOPHEH Pa3BUTHUS T€OMETPUHU.

ONHUCAHHOM
LEHTPBl  3TUX

IHoBTOpEHUE,
0000mEeHue
3HAHMII

CRY

[ToBTOpEeHNe U 00001IEHNE OCHOBHBIX MOHSITHH M METOJIOB
Kypca 7 kiacca.

Pemarnb 3aJJa4M Ha IOBTOPCHUC, HIUIIOCTPUPYIOIIHUE CBA3U
MCXKAY pa3jIMYHbIMU YaCTAMHU Kypca.

8 kiacc (He MeHee 68 )

HasBanmue
pa3aesa (TeMbl)
Kypca (4uciao
4acoB)

OcHoBHOe corep:kaHue

OcHoOBHBIE BU/IbI 1eSITEJILHOCTH 00y4AKOIIUXCS

YeTbIpEXyroJibHUK
"

[Tapannenorpamm, ero npu3Haku U cBoicTBa. YacTHbIE cilydan
napajienorpaMMoB  (TIpSIMOYTOJIBHUK, pOMO, KBajpar),

nx

M300paxkaTh 1 HAXOAUTH HA YEPTEKAX YETHIPEXYTOJIBHUKU
Pa3HBIX BUJOB U UX JIEMEHTHI.
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(12 u)

MpU3HAKK U cBoiicTBa. Tpanenus. PaBHoOoKast M mpsIMOYTOJIbHAS
Tparneuuu.
Yoeoenue meouanvl. Llenmpanvuas cummempusi

dopmyaupoBaTh onpeseJeHus: napajuiesorpamma,
npsIMOYTOJIbHUKA, poM0Oa, KBajpaTa, Tpaleluuu, paBHOOOKOH
Tpaneuuu, IpsIMOYyToJIbHOM Tpanerum.

HUcnoab3oBaTth MNpU  pelieHUMH MNPOCTEHINMX  3aaay
MIPU3HAKHU U CBOWCTBA: Mapaijiesiorpamma, IpsMOyroJIbHUKa,
pomOa, KBaJpara, Tpamneuud, paBHOOOKOW Tpamernum,
IPSIMOYTOJIBHOM Tpameru.

IIpuMeHAITH METOA YABOCHHS MEJIWAHBl TPEYTrOJIbHUKA C
OTOPOH Ha alITOPUTM IpaBUIIA.

Hcnoan3oBate 1HQPOBBIE peCcypchl ISl HCCIETOBAHUS
CBOMCTB U3y4yaeMbIX QUTYp.

3HAKOMUTBHCS C UCTOPUEH pa3BUTHS reOMeTPHH.

Teopema PaJieca
U Teopema o
NPONOPHHOHATBH
bIX OTPE3KaXx,
No100HbIe
TPeYroJIbHUKH
(154)

Teopema ®Daneca u meopema 0 NPONOPYUOHATILHLIX OMPEIKAX.
Cpennsist TuHUS TpeyroyibHUKa. Tpamnenus, e€ cpeaHss TUHUS.
IIponopyuonanvnvle  ompesku,  nocmpoeHue  YemeEPMOo20
NPONOPYUOHATLHO20 OMPE3KA.

Ceoticmea yenmpa macc 6 mpey20bHUKe.
Ilooobuvie  mpeyzonvHuKu. Tpu  npusnaka
mpeyzonvruxos. lIpakTuueckoe MpuMeHEeHHE.

nooobus

IIpoBOoaAMTH MOCTPOEHUS C IIOMOULIBIO HUPKYJIS U JINHEUKH C
ucnonp3oBanue  teopempl  dameca U TEopemMbBl O
OPONOPLUUOHANIBHBIX  OTPE3KaX, CTPOUTH  4YETBEPTHIN
IPONOPLUMOHAIBHEIM OTPE30K C ONOPOM HA 3PUTEIBHYIO
HarJIsIHOCTb.

Haxoauth 1o100HbIE TPEYTOJBHUKHA HAa TOTOBBIX YepTeXkax ¢
yKa3aHHUEM COOTBETCTBYIOUIMX MPU3HAKOB MOJO0US MpHU
HEOOXOJIMMOCTH C BU3YaJIbHON OIOPOH.

Pemiath 3agauM Ha MOJOOHBIE TPEYTOJBHUKH C TOMOIIBIO
CaMOCTOSITEJIbHOTO TIOCTPOEHUSI YepTeXkell M HaXOXKJIEHUs
MOJOOHBIX  TPEYroJIbHUKOB  TpPU  HEOOXOJUMOCTH €
HAMPAaBJISAIOIICH TOMOIIBIO.

IIpoBoauTh 10KA3aTENBCTBA C UCIIOJIB30BAHUEM MPU3HAKOB
MoA00MsT HECIOKHBIX T€OMETPUUYECKHX 3aJad C OMOpod Ha
AITOPUTM YUEOHBIX JCHCTBUH.

IIpumensiThb  MONy4YEHHbIE  3HAHWS  NPU  PEIICHUU
reOMETPUUYECKUX U MPAKTUYECKUX 3a7a4 MPU HEOOXOIMMOCTH
C HaIpaBJISAIOUIEH TOMOIIBIO.

3HAKOMHTBCS C HCTOPHE pa3BUTHS FEOMETPUM.
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ILnomans.
Haxo:xknenue
Iomaen
TPEYroJbHNUKOB

U MHOTOYT0JILHBIX
¢uryp. Ilnomaan
nofo0HbIX uryp
(14 9)

[TonsiTre 06 0O0IIIEH TEOPUU TLIOIAIH.

dopMynbl IS IUIOMIAA TPEYTOJIbHHUKA, TMapajuiesiorpaMMa.
Ommuowenue niowadei mpeyeorbHUKO8 ¢ 0OWUM OCHOBAHUEM
unu obuetl 8bICOMOIL.

Buvluucnenue niaowaodeii crosicnvix ueyp uepes pasdouenue Ha
yacmu u docmpoerue.

[Tnomaau ¢puryp Ha KiIeT4aToit Oymare.

[Tnomany nomoOHBIX Guryp. Berauciaenue miomnanei. 3amauu ¢
MPAKTUYECKUM COJIepKaHueM. Pewenue 3ad0au ¢ nomowbio
Memooa 6CnoMO2amebHOlU NI0WAaou.

OBiaieBaTh NMEPBUYHBIMHM MPEACTABJIEHUAMH 00 oOmIen

TeopuH Iwiomanu (Mepsl), (pOPMYJIUPOBATH CBOICTBa
TUTOIIA/IH, BBISCHSTH X HATJISAHBIA CMBICI.

[MpumensTs  GopMynsl  IJIOHAMU  HapauieorpaMMma,
TPEYroJbHUKA, Tpamelyuu ¢ OMOpOod Ha CIPaBOYHYIO
uHGOPMAITHIO.

IIpumenaTb (hopmyTbI IO/ IH BBITYKJIOTO

I-IGTI:Ipé::XyI‘OJII:HI/IKa 4epe3 AuaroHaii U yrojl MCExay HHUMHU C
OTIOPO¥ Ha CTIPABOYHYIO HH(POPMAITHIO.

Haxoauth mnomann ¢uryp, n300pak€HHBIX Ha KJIETYaTON
OyMmare, HCI0JIb30BATH pa30MEHNE HA YacTU U JOCTPOCHHE.
Pa3oupath npuMepbI UCTIOJIB30BAHUS BCTIOMOTaTeIbHON
rmiaom@aan i pCuCHus recOMETpUICCKUX 3aad.

Haxomuth 1wtomaau moOMO0HBIX (uryp ¢ omopoil Ha
CIPaBOYHYIO HH(OPMALIHIO.

BoruncasTh mionaan pa3inuyHbIX MHOTOYTOJIBHBIX (PUTYD.
PemaTe 3agaum Ha 11011316 C IPAKTUYECKUM COACPKAHUEM
II0CJIE COBMECTHOTO aHAIN3a.

Teopema
Iudgaropa n
HaYaJja
TPUTOHOMETPUH
(10 9)

Teopema Iludaropa, e€ g0OKa3aTeNbCTBO U TNPUMEHEHHE.
O6parnas Teopema [Iudaropa.

OmnpeneneHre TPUTOHOMETPUUECKUX (YHKIMH OCTporo yria,
TPUTOHOMETPUUYECKUE  COOTHOIIEHUS B  INPSMOYTOJbHOM
TpeyrosibHuke. OCHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO.
CooTHOIIEHNsT ~ MEXKAYy CTOPOHAMH B  TIPSIMOYTOJBHBIX
TpeyrojpHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBatk TeopeMy [ludaropa, ucmoab3oBaTh €€ B
IIPAKTUYECKUX BBIUUCIICHUSAX.

Bragets MOHATHSIME TPUTOHOMETPUUECKUX (PYHKIIHI OCTPOTO
yIiia, NPOBEePATh UX KOPPEKTHOCTD.

BeiBOIMTHL  TPUTOHOMETPUUYECKHE  COOTHOLIEHUS B
MPSIMOYTOJIbHOM TPEYTOJIbHUKE C OMOPOM Ha CIPAaBOYHYIO
nH(pOopMaIHIO.

HccnenoBarh  COOTHOLIEHUS  MEXIy  CTOPOHAaMH B

MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yraamu B 45° u 45°; 30° n
60° ¢ HanmpaBIAIOIIEH MOMOUIBIO.

Hcnoan3zoBary  QopMynsl  mpuBeneHUs U
TPUTOHOMETPHUECKOE TOXKIECTBO JUIs1 HAXOKICHUS
COOTHOILIIEHUH MEXIy TPUTOHOMETPHUYECKUMHU (PYyHKIUSIMH
pa3IMUHBIX OCTPBIX YIJIOB C OMNOPOM Ha CIPAaBOYHYIO

OCHOBHO€
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UHPOPMAIHIO.

IIpuMeHsITh TONyYECHHBIC 3HAHUS M YMEHUS NPHU PELICHUH
INPaKTHYECKUX 3a1ad (Mpu HEOOXOIMMOCTH C OIOpOH Ha
AJITOPUTM IPaBUIIA).

3HAKOMHTBCS ¢ HCTOPHEi pa3BUTHS TEOMETPUH.

Yrasl B BrnucanHnble 1 neHTpaJIbHBIE YTJIbl, YTOJ MEXAY KacareabHOU U | DOpMYJIMPOBATHL OCHOBHBIE ONPEIEICHUS, CBS3aHHBIE C

OKPY/KHOCTH. XOpAOH. yIiamu B Kpyre (BIIUCAaHHBINA yroJl, IEHTPaJIbHBIH yrodm).

Bnucannbie VYTIibl MEXAY XOpAaMH U CEKYLLIUMH. HaxoauTh BrnMcaHHBIE YIUIbI, OMMPAIOLIUECS HA OAHY IYTY,

U ONMCAHHBbIE Brnucannble u onvcaHHble YETHIPEXYTOJIBHUKN, UX MPU3HAKU U | BBIMUCJIATH YIJIbl C TOMOIIBIO TEOPEMBI O BOMCAHHBIX YIJIAX,

YeTbIPpeXyroJbHUK |CBOMCTBAa. IlpuMeHeHWe 3TUX  CBOWCTB MpH  PELICHUU | TEOPEMBbl O BIIMCAHHOM YETHIPEXYTOJBHUKE, TEOPEMBI O

U. reOMETPUUYECKUX 3a1au. LHEHTPaJIbHOM YIJIE IpPU HEOOXOJUMOCTH C BHU3YaJbHOMN

KacaresbHbie B3aumnHoe pacnosioxeHue IByX OKpykHocted. Kacanwue | onopoil.

K OKPY:KHOCTH. OKpY>KHOCTEH. HccaenoBarh, B TOM YKCIIE C TOMOIIBIO IIU(POBBIX pECypCoB,

Kacanue BIIMCAHHBIE U OIMCAHHBIC YETHIPEXYTOJIbHUKH, BBIBOAUTD UX

OKPY/KHOCTeH CBOMCTBA M MPU3HAKU [TOCJIE COBMECTHOTO aHAJIN3A.

(13 4) HMcnosb30BaTh 3TM CBOWCTBA U NPU3HAKU IIPU PEILLIECHUU
3ajad.

IToBTOpEHUE, [ToBTOpEHNE OCHOBHBIX MOHATHI W MeTOAOB KypcoB 7 u § |Pemarh 3agaum Ha MOBTOPEHHE, WILIIOCTPUPYIOIINE CBSI3U

00o0meHne KJ1accoB, 0000I1IeHNE 3HAHUH. MEX]y Pa3JINYHBIMU YaCTAMHU Kypca.

3HAHUI

(44)

9 kjacc (He MeHee 68 u)

Ha3Banmue
pa3naesia (TeMbl)
Kypca (4uci10
4acos)

OcHoBHoOE coepxaHue

OcHOBHBbIE BU/IBI 1eSITEJIbHOCTH 00y4a0IIUXCs
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Tpuronomerpusi. | OnpeneneHne TpUroHOMeTpUUecKuX GyHKIMH yrinoB or 0° no| @opmMyJHpOBaTH  ONpedesieHHs]  TPUTOHOMETPHYCCKHUX
Teopembl 180°. Kocunyc u cuHyc mpsiMoro u Tymoro yria. Teopema|QyHKIMH TyHbIX M MNPSMBIX YIJIOB C BU3YaJbHOH OIOPOM.
KOCHHYCOB U KocuHycoB. (OOo0OmEHHas) Teopema cHHYCOB (¢ paamycoM | DopMyaHpoBaTh TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C
CHHYCOB. OIMCaHHOH OKPYXHOCTH). Haxoxk1eHue JUIMH CTOPOH U BEJIMYHH | PAIUyCOM OIMCAHHON OKPY’KHOCTH).
Pemenue YIJI0B TPEYTOJIBbHUKOB. Pemiath TpEyroibHUKH C OMOPOH Ha AITOPUTM Y4EOHBIX
TPeyroJibHMKOB dopmyiia mIomanM TPEyrojibHUKA Yepe3 JBE CTOPOHBI U YroJ | JCHCTBHM.
(16 u) Mexay HumMH. Gopmyria miomaay 4eTblpEXyrojJpHUKA yepes ero | Pemare  mpakTuyeckue  3aJa4dM, CBOAAIIMECH K
JMaroHalld U YroJl MeKy HUMHU. HAXO0K/IEHUIO PAa3JIMYHbIX 3JIEMEHTOB TPeyroJbHHKA.
[IpakTueckoe npuMEHEHNE JOKa3aHHBIX TEOPEM.
IIpeodpaszoBanme |/lonamue o npeobpazosanu noooous. OcBauBaThb MOHATHE npeodpazoBaHus noaoous.
noxoous. CoomeemcmeenHule d1emeHmbl HOOOOHBIX uyp. HccaenoBarh OTHOIICHUE TUHEHHBIX 3JIEMEHTOB (DUTYD MpH
Metpuueckue Teopema o0 npouszgedenuu ompe3kos xopo, meopema o |npeodpazoBanuu noaooms. HaxoauTh mpuMeps! mogodus B
COOTHOILIIEHUS B npou3ee0eHuy Ompe3Ko8 CeKywux, meopema o Keaopame |OKPYKaloIlen NeHCTBUTEIbHOCTH.
OKPY>KHOCTH Kkacamenvhot. [Ipumenenue ¢ pewtenuu ceomempuyeckux 3aday. | Boieooums mempuueckue coomnouienus mexncoy ompesramu
(10 9) X0pO, CeKyWux u KAcameubHulX ¢ UCNOIb308AHUEM BNUCAHHBIX
Y208 u N0OOOHBIX MPeEY20NbHUKOS.
Pewmams ceomempuueckue 3a0auyu U 3a0ayiu U3 PeanrbHOU
HCUZHU C UCNONIL30BAHUEM NOOOOHBIX MPEY20TbHUKOS.
BekTopsl Onpenenenre BEKTOPOB, CII0KEHHUE U Pa3HOCTh BEKTOPOB, Hcnoab3oBaTh BEKTOPHl Kak HaINpaBJICHHBIE OTPE3KH,
(12 v) YMHOKEHHUE BEKTOpA Ha YNCJIO. HCCJIe10BATD F€OMETPUYECKUI (mepemereHue) u

@uU3NYECKUI U T€OMETPUYECKUI CMBICI BEKTOPOB.
PasnosxeHne BeKTOpa 10 IByM HEKOJJIMHEAPHBIM BEKTOPAM.
Koopaunats! BekTopa.

CkanspHOoe IPOU3BEICHUE BEKTOPOB, €r0 MPUMEHEHHUE IS
HAaxOJICHUs [UIUH U YIJIOB.

Pemenne 3a1a4 ¢ TOMOIIBIO BEKTOPOB.

IIpuMeHeHre BEKTOPOB I pelICHUs 3a7a4 KMHEMAaTUKU U
MEXaHUKHU.

¢usnueckuil (cuia) CMBICIBI
BOIPOCHBI IIJIaH.

3HaTh ompeaeseHHsi CYMMBl U Pa3HOCTH BEKTOPOB,
YMHOKEHHS BEKTOpa Ha 4HCIIO, HCCJIE0BATH
reOMEeTpUUYECKUN U GU3NYECKUIN CMBICIIBI 3TUX OINEpaIuid.
Pemate reomerpuueckue 3amadyd  C  MCIHOJIB30BAaHUEM
BEKTOPOB.

PackiiaabIBaTh BEKTOP I10 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Hcnosb30BaTh  CKaIsIPHOE  NPOU3BEJACHUE  BEKTOPOB,
BbIBOJHMTB €0 OCHOBHBIE CBOMCTBA.

BbpIyucasTe CyMMy, Pa3HOCTh M CKaJsIPHOE NPOM3BEICHHE

BEKTOPOB C OMNOpOM Ha

82




BCKTOPOB B KOOpAWHATAX.
HpHMEHﬂTb CKaJIIpHOC MPOU3BCACHUEC NI HAXOXICHHA
AJIMH U YTJIOB.

JexapToBbl JlexkapTOBbI KOOPAUHATHI TOYEK Ha MIIOCKOCTH. OcBauBaTh NOHSITHE NPSIMOYTOJIBLHOM CUCTEMBI KOOPAUHAT,
KOOPAUHATHI Ha| Ypasnenue npsmou. YrinoBoil kod(h(UIMEHT, TaHTeHC yIia |JAEKapTOBBIX KOOPAWHAT TOUKH.
IUIOCKOCTH HAaKJIOHA, MapaJuIe/IbHbIC U TIEPIICHIUKYJIIPHBIE MPSIMbIE. HccaenoBath ypaBHEHUE NPSIMON U OKPYKHOCTH C OTIOPO Ha
9 v) VYpaBHeHHne OKpyKHOCTH. HaxoxaeHue KoOpAMHAT TOYEK | BOIPOCHBIN IJIaH.
nepeceyeHus: OKPY>KHOCTH U MPSIMOH. HaxoauTs eHTp U pagnyc OKpYKHOCTH MO €€ YpaBHEHHIO.
MeTo KOOpIMHAT MPH PEIICHUU TeOMETPUIECKHIX 3a1a4. Pemath 3a1a4n Ha HaXOXKJCHHUE TOUYEK MEPECCUCHUS PIMBIX
Hcnonbs3oBanne MeTo1a KOOPIMHAT B MPAKTUYECKUX 3a/1a4ax Y OKPY’KHOCTEH € OMOILIBIO METO0/1a KOOPIMHAT.
Hcnoab3oBath CBOICTBa yrioBoro kodgduimenTta mpsmoi
OpU pelIeHUH 3alad, JUIsl OMpPENEelICHHs] PACIIOIIOKEHUS
IIPSIMOM.
IIpumeHsITH KOOPAUHATHI MIPH PEUICHUH T€OMETPUUYECKUX U
OPAaKTUYECKUX 3aJad, JJi1 MOCTPOCHUS MaTeMaTUUYECKUX
MOJIEJIeH pealbHBIX 3a71a4 («METOJ] KOOPJAUHAT).
Hoan30BaTbest 11 TOCTPOEHMST M MCCIEJOBAHUMN
1U(POBBIMU PECYPCAMHU.
3HAKOMHUTBCS ¢ MCTOPHEN Pa3BUTHS TEOMETPUU
I[IpaBuiabHbIe [IpaBuabHBIE MHOTOYTOJIBHUKH, BBIYHCIEHHUE HX JJIEMEHTOB.| ®OpMyJIMPOBATH orpenieNieHre MPaBUJIbHBIX
MHOIOYroJIbHUKH. |Yucio m W AnuHa OKpPYXKHOCTHU. JlJIMHA NOyrW OKPYXHOCTH.| MHOTOYTOJBEHUKOB, HAXOAMTH UX 3JIEMEHTHI.
Jdauna Pannannas mepa yria. IHoab30BaTBHCSA TOHATUEM ITTUHBI OKPY>KHOCTHU, BBEEHHBIM C

OKPY’KHOCTH U
IUI0IIA/b Kpyra.
Boruncienune
nJiomaaen

84)

[Inomanpe kpyra M €ro 3JIEMEHTOB (CEKTOpa M CErMEHTa).
Boruncnenue mioniaieit puryp, BKIOYAIOMINUX 3JI€MEHTHI Kpyra.

MOMOIIIBIO  MPAaBUJIBHBIX MHOTOYTOJbHHUKOB, ONpeaeIsiTh
YHCIIO 7T, JUIMHY IyTH U PaJUaHHyl0 Mepy yIJia 1o oopasiy.
IIpoBoauTh MEpexoa OT paAMaHHON MEPHI yIiia K ITpagyCHOU
1 Ha000POT 10 BU3YAJIbHOU OTIOpeE.

OmnpeneasaTs I0MAAL Kpyra.

BoiBoauTh hopmyiibl (B rpagyCcHOM U painaHHON Mepe) Juis
JUIMH NyT, TUIOMIaJel CEKTOPOB U CErMEHTOB C ONOPOMl Ha
BOITPOCHBIN IUIAH.

Bbruncasary miomaau  Guryp, BKIIOYAIOIIUX —3JIEMEHTHI
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OKPYKHOCTH (KpyTa) C ONOPOM Ha CIIPAaBOYHYIO HH(POPMAITHIO.
Haxoaurs momany B 3aja4ax peaJbHON KU3HU.

JBusKeHUs Ilonamue o 0sudcenuy ni10CKOCmu. Pa3oupars  mpuMmepbl,  WUIFOCTPUPYIOIIHWE  TOHSATHUS
TJIOCKOCTH Iapannenvhulii nepenoc, nosopom u cummempusi. Ocu u yermpwvi | IBUKEHUS, IEHTPOB U OCEH CUMMETPHH.
(6 49) cuMMempuu. ®opMyJIMpPOBaTh OIpE/EICHHs MapaIeNIbHOIO MEpeHoca,
IIpocmetiwue npumenenus 8 peuieHuu 3a0adu. MOBOPOTAa M OCEBOHl CHMMETPUH C BH3YAJIbHOW OIOPOIi.
HaxoauTh HEMOIBMKHBIC TOYKH 110 00pasILy.
HaxoanTh 1IGHTPBI U OCH CUMMETPHI TPOCTSHINNX QUTYP 110
oOpa3iry.
Ilpumenamo napannenvhvill. NEPeHoc U CUMMEMpPUo npu
PpeleHuU 2eoMempuiecKux 3a0ay (pazoupame npumepul).
Hcnonvzoseams 0151 nocmpoenus u ucciedo8anuli yughposule
pecypcoi.
IloBTOpEHUE, [ToBTOpEHNE OCHOBHBIX MOHATUA U METOIOB KypcoB 7—9 |OmnepupoBaTh MOHATHSIMU: QUTYpa, TOUKA, MpsiMasi, yrod,
o0o0menue, KJ1accoB, 000O0IIIEHNE U CUCTEMATH3aIUs 3HAHUH. MHOTOYTONIbHUK, PAaBHOOEOPEHHBIA U  PaBHOCTOPOHHUI
cucrematusanusi | [Ipocreiiimme reomerpudeckue GUTYpbl W WX  CBOWCTBA. | TPEYTOJBHUKH, NPSIMOYTOJNBHBIM TpPEYroJdbHHUK, MEIUaHa,
—y H3mepenne reoMeTpuyecKuxX BEIUYUH. OHCcceKkTpuca U BBICOTA TPEYTOJbHUKA, Mapaljiesiorpamm,
(7 4) TpeyroapHHUKH. poMO, TPSIMOYTOJLHUK, KBaJIpaT, TPaIeus; OKPYKHOCTb,

[TapannenpHble U NEPIEHIUKYIISIPHBIE TIPSIMBIE.
OxpykHOCTb U Kpyr. I'eomeTrpuueckue MOCTpPOEHMs. YTIIbI B

OKPY’KHOCTH.  BrmcaHHple W OIHMCaHHBIE  OKPYXKHOCTHU
MHOT'OYT'OJIbHUKOB.

[IpsiMast 1 OKPYKHOCTB.

YeTbIpEXYTOIIBHUKHY. Bnucannsie 51 OIIMCaHHbIE
YETBIPEXYTOJIbHUKH.

Teopema [Tudaropa u Hagana TpuronomeTpuu. Pemenne oomumx
TPEYTOJIbHUKOB.

[IpaBuibHBIE MHOTOYTOJIBHUKH.

[TpeobpazoBanus miockoctu. [Bmkenus. [logodue. Cummerpust.
[Tnomane. Beraucnenue mnommaneit. [Tnomanu nogoO6HbIX Guryp.
JlekapTOBBI KOOPAMHATHI HA IJIOCKOCTH.

KacaTeJbHast; paBEeHCTBO U Mojo0ue (GUryp, TpeyroJbHUKOB;
MapajuIeIbHOCTE W NEPIEHAUKYISIPHOCTh IMPSAMBIX, YIOJI
MEXIy MpSAMBIMH, CHMMETPHS OTHOCUTEIBHO TOYKH U
NpsIMOM; JIJIMHA, PACCTOSHHE, BEJIMYMHA YIUIA, IUIOLIAlb,
HIEPUMETP.

Hcnonb3oBars  (opMyJbl: IepUMETpa U IJIOLIAAH
MHOI'OYTOJIBHUKOB, JJIMHBI OKPYXHOCTH H IIIOINAAW Kpyra,
00BEMa MPSIMOYTOJILHOTO MapaslIeNenuIIe/1a.

OHBpPlpOBaTb NOHATUAMM: MpAMOYTOJIbHAsA CHUCTEMA
KOOpJUHAT, BEKTOpP; MCHOJb30BaTh JTU IMOHATHSA JUIA
NIPEACTABICHUS JaHHBIX U PEILIEHUs 3aJ1ay, B TOM 4HUCIIEe U3
JPYTUX y4eOHBIX MTPEMETOB.

Pemarn 3aJa4YM  Ha TIIOBTOPCHHUE OCHOBHBIX HOHfITI/Iﬁ,
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BekTopsl Ha INIOCKOCTH.

WJUTIOCTPAIMIO CBSA3EH MEXy pa3iMYHBIMHM YacTsMU Kypca.
BoiOupatb MeTo /1J1s1 pelIeHUs 3aa4H.
PemiaTn 3a1a4m 13 MOBCEIHEBHON KU3HU.

TEMATHYECKOE INIAHUPOBAHME YYEBHOTO KYPCA «BEPOSITHOCTD M CTATUCTHKA»
(IO TOJIAM OBYYEHUS$I)

7 kaacc (He meHee 34 4)

HazBanmue
pa3aesia (TeMbl)
(umcy10 Yacon)

OcHOBHOe cojiep:KaHue

XapakTepucTHKA 1eSITeIbHOCTH 00y4al0oIMXCsl

IIpencrasienue
AAHHBIX
(74)

[IpeacraBnenne maHHbIX B Tabnunax. [IpakTuyeckue
BBIUUCIIEHUs] 10 TaOJWYHBIM JaHHBIM. V3BieueHue W
MHTEpIpeTanys TabJn4yHbIX JaHHBIX. [IpakTuueckas pabora
«Tadmurs.

I'paduyeckoe mpencraBieHHE TaHHBIX B BHJAE KpPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOUATHIX) Auarpamm. UteHue u nocTpoeHue
nuarpamm. [Ipumeps! reMorpaduyeckux auarpamm.
[TpakTrueckas padota «/IuarpamMmbn.

OcBauBaTh Ha  0a30BOM  YPOBHe  CIIOCOOBI
MPEJICTABICHUS] CTATHCTUYECKUX JaHHBIX W YHUCIOBBIX
MacCHMBOB C TIOMOIIbIO TaOJMWI] W JMarpamMM C
UCIIONIb30BAHUEM  aKTYalbHBIX W  B@XKHBIX JIaHHBIX
(memorpaduyeckue JTAaHHBIE, TIPOU3BOJICTBO
MPOMBIIIJICHHOW M CEIbCKOXO3WCTBEHHOW MPOMYKIIHH,
0OLIECTBEHHBIE U IPUPOHBIC SIBICHHUS).

H3yuyats Meroabl paboTel ¢ TaOMUYHBIMH U
l"pa(i)I/I'-IeCKI/IMI/I MNpEACTAaBICHHUAMU JAaHHBIX € ITOMOIIBIO
U(POBBIX PECYpCcOB B XOJ€ MPAKTHUECKUX pPadoT (c
HaIPaBJISAIONICH TOMOIIIBIO).
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OnucarejbHas
CTATUCTHKA
84

Uucnoseie Habopel. CpenHee apudmeTnieckoe.

Menuana ynciaoBoro Habopa. Y CTOWYUBOCTh MEIHAHBI.
[IpakTudeckas padora «CpeqHue 3HAYCHUS.
HaunGoupiiee 1 HauMeHbIIee 3Ha4YeHUs YMCIOBOT0 Habopa.
Pazmax.

OcBauBaTh Ha 0a30BOM YPOBHE€ MOHSTHS: YHCIOBOU
Habop, Mepa IEHTPAIbHOW TEHIEHIIMN (Mepa IeHTpa), B
TOM YHCJIe CpeHee apuMeTniecKoe, MeInaHa.
OnuchIiBaTh CTAaTUCTUYECKHE JIAHHBIE C TOMOIIBIO
cpeaHero apu(METHYECKOro U MeAMaHbl. PemaTh 3amaun
(c WCroNb30BaHUEM 3PUTEIBHON HATTISAHOCTH W/WIIN
BepOAIbHOM OTOPHI)

M3y4aTh CBOiiCTBA CPEIHHX, B TOM YHCJE C MOMOIIBIO
UQPPOBBIX PECYPCOB, B XOJ€ MPAKTHYECKHX padorT, (c
HATPaBJISFOIIEH TOMOIIBIO).

OcBanBaTh Ha 06a30BOM YPOBHE MOHSITHSI: HAaUOOJIbIIICE
Y HaMEHbIIIee 3HAUSHHsI YHCIIOBOTO MAacCHBa, pa3Max.
Pemath 3aga4yu Ha BRIOOp Crioco0a ONMMCAHUS JaHHBIX B
COOTBETCTBUU C TPHPOJOH JAHHBIX ©  IEIAMHU
UCCIICIOBAHMSI C HAMPABJISIONICH TOMOIIIBIO.

Cayuaiinasi
H3MEHYMBOCTH
(6 1)

Cnyuatinas usmenuugocms (npumepst). Yacmoma 3navenuii 6
maccuse oannuvix. I pynnuposxa. I'ucmoepammul.
Ipaxmuueckas paboma « Cryyaiinas usmMenyusocmy).

Ocsauseamv NOHAMUA: YACMOMA 3HAYEHUUl 8 MAaccuse
OAHHBIX, 2PYNNUPOBKA OAHHBIX, 2UCTNOSPAMMA.

Cmpoumbs cucmoepammul no 0bpasyy

Ocseaueamsv cpaguueckue npedcmasienusi pazHulx U008
CYYAUHOU UBMEHYUBOCMU, 6 MOM HYUCIE C HOMOWbIO
yughposwvix pecypcos, 8 xo0e NpaKmuueckol pabomai.

BBenenue B
Teopuio rpagos
(4 9)

I'pagh, sepuwuna, pebpo. Ilpeocmasnenue 3a0auu ¢ NOMOWbIO
epagpa. Cmenenw (6anenmnocms) eepuiunsl. Hucno pébep u
cymmapuas cmenenv gepuwiun. Lleno u yuxn. Ilyme 6 epage.
Ilpeocmasnenue o ceéasnocmu epaga. O6x00 epagha (3unrepos
nyms). IIpedcmasnenue 06 opueHmuposanHvix epagax.

Oceaueams nonamus. cpag, eepwuna epagha, pebpo
epagha, cmeneHwv (6aeHMHOCMb BEPUIUHDBL), YENb U YUKIL.
Ocsausams nonamus: nyms 6 2pagpe, 3i1epos nymo,
00x00 epagha, opuenmuposanmwvlii cpag.

Obcyrcoamsb peutenue 3a0auu Ha NOUCK CYMMbl CeNneHell
sepuiun epagha, Ha nouck ooxooa epagha, Ha Nouck nymeti
8 OPUEHMUPOBAHHBIX 2paghax ¢ HanpasAIuel NOMOUbIO.
Oceaueamb cnocoovl npedcmasieHus 3a0ay U3 Kypcd
aneebpul, 2eomempuu, meopuu epoSMHoOCmel, Opyaux
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npeomemos ¢ nomowpplo 2paghos  (kapmoel, cxembl,
neKkmpuieckue yenu, QYHKYUOHANbHbIE COOMEEMCmalUsl)
HA NpuUMepax.

BeposiTHOCTB 1
yacrora
CJIYYaAHHOro
cOOBITHA

(44)

Cnyuaiinsiti oneim u ciyyaiinoe coovimue. Beposmuocmo u
yacmoma cobvimus. Ponv manoseposmuvix u npaxmuuecku
0ocmosepHuIx coobimuil 8 npupoode u 8 oobuecmae. Monema u
USpaNbHAs KOCMb 8 MeOPUL 8ePOSMHOCEN.

Ilpaxmuueckasn paboma « HYacmoma evinadenus opaay.

Oceaueamv nonamus. Ciy4auHvlil ONLIM U CIYYAUHOE
cobvimue, MAI08ePOSMHOE U NPAKMUYECKU OOCOBEPHOE
cobvimue.

HM3yuamey  3nauumMocmov  MAano8epoOAmMHbIX  cOObIMUU 8
npupooe u obujecmee Ha BANCHLIX NpuMepax (asapuu,
Hecuacmmble cnyuau, 3awuma nepCcoHaNIbHOU
ungopmayuu, nepeoaya OaHHbIX).

H3yuams ponv Kiaccuueckux 8eposmHOCMHbIX Mooeell
(MOHema, uepanbHas KOCmyv) 6 meopuu 8epoImHOCMeEl.
Habnwoame u uzyvame yacmomy coobimuti 8 nNPOCMbIX
IKCHEPUMEHMAX, 8 MOM YUcle ¢ NOMOWbIO YUPDPOBLIX
pecypcos, 8 xo0e npakmu4ecKkoli pabomoi.

O06o00mIenue,
KOHTPOJIb
(ER))

[IpencraBnenne  nmanHbiXx.  OmnmcarenpbHass — CTaTUCTHUKA.
BeposTHOCTB City4aitHOTO COOBITHSI.

IloBTOPATH H3YYEHHOE U BBICTPAMBATH CHCTEMY
3HAHUMU.

Pemiath 3a1aum Ha IIPEICTABIICHHUE M OTIMCAHUE TAHHBIX C
ITOMOIIBI0 M3YUYEHHBIX XapaKTEPUCTHUK C HAIPABIIIOIICH
MTOMOIIIBIO.

OO6cy:xnaTh npuMepbI CITy4aiHBIX COOBITHI,
MAJIOBCPOATHBIX U IMPAKTUYCCKU JOCTOBEPHBIX CﬂyqaﬁHLIX
COOBITHIA, UX POJIH B MIPUPOJIC U KU3HU YeJIOBEKa

8 kuacc (He meHee 34 4)

HazBanmue
pazaena (TeMbl)

OcHoBHOe coep:xkaHue

XapakTepucTHKA AeSITeJIbHOCTH 00yYAOIIHUXCH
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(4HCI10 YaCOB)

IloBTOpEHUE
Kypca 7 kjiacca
(44)

[IpencraBnennie  nanubix.  OmnMcarenbHass — CTaTUCTHKA.
Crnyuaiinas n3MeH4nBocTh. CpeiHre YucI0oBOro Habopa.
Cryuaiinbie coObiTus. BepositnocT u yactothl. Kinaccuueckue
MOJIeJIN TEOPUU BEPOATHOCTEH: MOHETA U UTPaIbHAsI KOCTb.

I[HoBTOPATH U3yUEHHOE U BHICTPAMBATh CUCTEMY 3HAHUH.
Pemate 3agaum (Mo BH3YaJIbHOW omope) Ha
MPEACTABICHUE M ONHMCAaHUE JAaHHBIX C IOMOIIbIO
M3YUYEHHBIX XapaKTEPUCTHK.

Pemars, 3agmaum (Mo BuU3yaJIbHOW  omope) Ha
MPEACTABJICHUE TPYNIUPOBAHHBIX JaHHBIX M ONUCAHUE
CIIy4ailHOM U3MEHYUBOCTH.

Pemiate 3agaum (M0 BU3yaJbHOW omope) Ha
OTIpe/ICIICHNE YACTOThI CITyYalHBIX COOBITHIA, OOCYKICHHE
MPUMEpPOB CIyYalHBIX COOBITUH, MAaJOBEPOATHBIX U
MPAKTUYECKH JOCTOBEPHBIX CIyYaMHBIX COOBITUI, UX POJIU
B [IPUPO/JIE U )KU3HU YEIIOBEKA.

OnucarenbHasi Omxnonenus. Jfucnepcus uucnosoeo naoopa. Cmanoapmuoe | Oceausamsv ROHAMUA: OuUCnepcus U CMAHOAPMHOE
CTAaTHCTHKA. OMKIOHEHUe YUci06020 Habopa. [luazpammovl pacceusanus. OMKIIOHeHUe, UCNONb306AMb MU XAPAKMEPUCUKU OJIs
PaccenBanue ONUCAHUS PACCEUBANUA OAHHBIX.
JAaHHBIX Yuacmeosamv ¢  obcysycoenuu  cunomeszvr 06
49 omcymcmeuu  UlU  HAIUYuU  C8A3U N0 OUACPAMMAM
pacceusanus.
Cmpoumb Ouazpammvl pacceusanus no UMerOUWUMCs
OAHHBIM, 8 MOM HUCTE C NOMOWbIO KOMNblomepa (nocie
COBMECMHO20 AHANU3A).
MHuoxkecTBa MHoxecTBo, nmoaMHOXkecTBO. Onepanuu Haj MHOXecTBamu: | OcBamBaTh MOHSTHS: MHOXECTBO, DJIEMEHT MHOXKECTBA,
(4 4) o0benHEeHUE,  mepeceueHue,  aonoinHeHue.  CBoOMCTBa | MOAMHOXKECTBO.
ornepanuit Haj MHO>KECTBaMHU: MepeMecTuTeNbHOe, | BbINOJHATH onepamnuu HaJ MHOECTBAMHU:
COUETATENIbHOE, PACIIPEACIINTENBHOE, BKIIOUECHHUS. o0BbeIMHEeHNE, TTepecedeHre, ToNoIHeHne (1o oopasiy).
['paduyeckoe npeacTaBieHne MHOXKECTB. Hcnoan3oBath CBOMCTBa: MEPEMECTUTENBHOE,
coyeraTreibHOE, pacHpeieNuTeNbHOe, BKIIOYEHHS  (C

MCII0JIb30BaHUEM BU3YaJIbLHOH OIMOPHI).
Hcnoan3oBath rpaduyeckoe MpeacTaBICHHE MHOXKECTB
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[P ONMCAHWU PpEaJbHBIX IPOLIECCOB U SIBICHUM, NpU
pEIIeHUH 3a/1a4 U3 APYTUX YYEOHBIX MPEAMETOB U KYpPCOB
(c MCIIOJIB30BAHKUEM BU3YaJIbHOM OIOPBI).

BepositHOCTB
CJIYYaHHOro
coOBbITHA
(64)

DreMeHTapHbIe coOBITHS. Crnyyaiinble coOBITHS.

brnaronpusTcTByIomue neMeHTapHbIe coObITHS. BepostHocTn
coObITuii. ONBITEI C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObITHsIMH. CitydaiiHbIi BBIOOD.

[IpakTryeckas pabota « ONBITH C PABHOBO3MOKHBIMU
3IIEMEHTAPHBIMH COOBITHSMID.

OcBauBath Ha  0a30BOM  YpPOBHE  NOHSITHA:
JJIEMEHTapHOE  COOBbITHE, CilyyailHOe COOBbITHE  Kak
COBOKYITHOCTh  OJIarONpUATCTBYIOIIMX  3JIEMEHTapHbIX
COOBITHI, PABHOBO3MOKHBIE 3JIEMEHTapHBIE COOBITHSL.
Pemats 3a1aun Ha BEIYMCIICHUE BEPOSITHOCTEH COOBITHIA
[0 BEPOSATHOCTSAM 3JIEMEHTApHBIX COOBITUH CITy4yailHOTO
onbITa (C HCIOJIb30BAHUEM 3pPUTENIBHON HAIVIAIHOCTH
u/Wim BepOaIbHOM OTIOPHI).

PemaTth 3a1aun Ha BHIYMCIIEHUE BEPOSTHOCTEH COOBITHIA
B OIBITaX C PaBHOBO3MOXXHBIMH  3J€MEHTAapPHBIMU
COOBITUSIMHM, B TOM 4YMCJIE C IOMOIIbIO KOMIIbIOTEPA (C
UCIIOJIb30BAHUEM  3PUTEJIBHOM  HAaIIAJHOCTU  W/WIN
BepOaTbHOM OMOpHI).

IIpoBoauTh U M3y4YaTh ONBITHI C PaBHOBO3MOXXHBIMHU
AJIEMEHTAapPHBIMU COOBITUSMHU (C UCIIOJIB30BAHUEM MOHET,
UTPaJIbHBIX KOCTEH, JpyTuX Mo/iesei)
B XOJIe¢ TMpaKkTU4YeCKoW paboThl (C HCIOJIB30BAHUEM
BHU3yaJIbHOM OTIOPHI).

BBenenue
Teopuio rpagos
(44)

B

Hepeso.  Ceoticmea  Oepesa:  eOUHCMEEHHOCMb — NYMU,
Cywecmeosanue GUCAYel BEPUIUNbI, C653b MENCOY YUCIOM
gepuiun u yuciom péoep. Ilpasuno ymuodxceHus.

Oceausams nouamus: oepeso Kax zpag 6e3 yuxiua,
sucs4as eepuiunHa (1ucm), 6emev oepesa, nymso 8 oepese,
ouamemp oepesa.

H3yuams ceoiicmea Oepesa: cywecmeosanue sucaiel
BepUIUHbL,  €OUHCMBEHHOCMb — NYMU  MeXCOy  08YMs
BEPUIUHAMU, CB53b MENHCOY YUCIOM GEPUIUH U YUCTOM
péoep.

Yuacmeoseams ¢ o6cysrcoenuu pewienusn 3a0auu na nouck
U nepeuucieHue nymei 8 oOepese, OnpeoeieHue uucia
sepuiun unu péoep 6 oepese, 06x00 bUHaApHO20 Oepesa, 6
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mom ducie ¢ nPpuUMerReruem npasulad YMHOMICEHUA.

Cayuaiinble
cOOBITHA

84)

Ilpomueononoscnoe  cobvimue.  Juacpamma  inepa.
Obvedunenue u nepeceuenue coovimui. Hecoemecmmvie
coovimus. Popmyna croxcenus eeposmuocmet. Ilpasuno
VMHOJICEHUs1  8eposimHOcmell.  YclnoeHas — 8eposamHocme.
Heszasucumvie  cobvimus.  Ilpeocmaenenue  cnyuatinozo
9KCnepumMeHma 6 euoe oepeaa.

Oceéausamov noOHAMUA: 63AUMHO  NPOMUBONOTONCHBIE
cobvimus, onepayuu HA0 cooblmuimu, 00veouHenue u
nepeceyenue cobvimutl, ouazpamma inepa (Drepa—
Benna), coemecmuvle u necosmecmuule coObImus.
H3yuamb meopemut 0 8eposimHocmu 00beOUHeHUs. 08YX
codvimutl (Popmyvl CLOACEHUS BEPOSIMHOCTELL).
Yuacmeoeams ¢ oocyscoenuu pewenua 3aoauu, 6 mom
yycie mekcmosbvie 3a0a4u Ha onpeoesienue 6eposmHocmel
00veOuHeHus: u nepeceyenus coObIMuUllL ¢ NOMOUBIO
yucnosou  mpamou,  ouazpamm  Dunepa,  opmynvl
CIIOJHCEHUS 8EPOSIMHOCTEII.

Ocesausams noOHAmMUA: npasuio VMHOJICEHUS
8eposimHOCMell, YCI08HAsL BEPOMHOCb, HEe3ABUCUMbLE
cobbLIMuUs 0epeso CIYUAlHO20 ONbIMA.
H3yuamsv  ceolicmea  (onpedenenus)
cobbimuil.

Yuacmeoeamv ¢ obcyscoenuu pewenus  3adauu Ha
onpeoeneHue U UCNOIb308AHUE HE3ABUCUMBIX COOLIMUI.
Yuacmeoeamv ¢ obcyscoenuu pewenus  3adauu Ha
NOUCK  epOsSIMHOCMEl, 6 MOM HYucle YCIO8HbIX, C
UCNOIb308aHUEM 0epesa CLYUAUH020 ONbIMA.

He3a6UCUMbIX

O06o00mIeHNe,
KOHTPOJIb
(CRY

[TpencraBnenue nanHbiX. OnucarenbHas craTucTuka. ['padsbr.
BeposiTHOCTB CITy4alHOTO COOBITHSI. DJIEMEHTBI
KOMOMHATOPHKH.

IloBTOPSATH WU3yuYeHHOE ¥ BBICTPAUBATH CHUCTEMY
3HaHUMU.

Pemathb 3a1a4m Ha MIpe/ICTABIICHHE U OTIMCAHNE TAHHBIX C
TIOMOIIIBIO W3YYEHHBIX XapaKTePUCTUK (c
MCIIOJIb30BaHUEM BU3YaJIbHOU OIOPHI).

Yuacmeosams 6 obcysycoenuu pewenus 3anaum c
npuMeHeHneM rpadoB.

Pemiatnb 3aJavuu Ha HaAXO0XICHUEC BEPOATHOCTH
CIIy4aifHOTO COOBITHSI 10 BEPOSITHOCTSM AJIEMEHTapHBIX
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COOBITHI, B TOM YHCIIE B ONBITaX C PAaBHOBO3MOXKHBIMHU
AJIEMEHTApPHBIMU COOBITUSAMH (C BU3yaJIbHOU OTIOPO).
Yuacmeoeamov 6 oocyicoenuu pewenus 3agaum Ha
HAXOXKJCHUE BEPOATHOCTEH 00BETMHEHHUS U TIePECCUCHHS
COOBITHIA, B TOM YHCJI€ HE3aBUCUMBIX, C UCIIOJIb30BAaHHEM
rpadMUecKuX TPEACTABICHUH U JiepeBa CIy4aiHOTro
OTIBITA.

Yuacmeosamv 6 oo6cysyncoenuu pewenua 3anaum Ha
nepevyucieHre KoMOMHaIMil (Yrcia nmepecTaHOBOK, Yncia
coyeTaHuil), Ha HAXOXXJCHUE BEPOSTHOCTEH COOBITHH C
NPUMEHEHHEM KOMOWHATOPHKM, B TOM 4YHCIE C
HCII0JIb30BaHuEM TpeyrosibHuKa [lackans.

9 kaacc (He meHee 34 4)

HazBanmue
pasaesa (TeMbl)
(umcJyi0 Yacon)

OcHoBHOE conepkaHue

XapaKkTepucTHKA 1esiTeIbHOCTH 00y4aI0IMXCst

IloBTOpEeHue
Kypca 8 kiacca
(44)

[IpeacraBnenue JAHHBIX. OrnucarenbHas

CTaTHCTHKA.

Omneparnuu Haj cOObITHUSIMU. He3aBUCUMOCTH COOBITHIA.

IloBTOpATH W3Y4YEHHOE W BBICTPAMBATH CHCTEMY
3HAHUH.

PemaTe 3aga4u Ha npeACcTaBICHUE U ONMCAHUE JAHHBIX.
Pemars, 3amaum  Ha  HAXOXIEHHUE  BEPOSITHOCTEH
O0OBeAMHEHUS U TIEPECeYCHHS COOBITUH, B TOM YHCIIE
HE3aBHUCHUMBIX, C  HCIOIb30BAaHHEM  TpadUUeCKUX
MIPEACTABJICHUH U JIepeBa CIIy4alHOTO OMbITA.

Pemats 3anaum Ha nepeuunciieHne KOMOWHaUUN (4ucia
MEpPEeCTaHOBOK, YHWCIA COYETAaHUN), Ha HAXOXKICHHE
BEPOATHOCTEH COOBITHIA C MPUMEHEHUEM KOMOMHATOPHKH,

B TOM YHUCJIC C UCITOJIb30BAHUCM TPCYT'OJIbHUKA ITackans
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DJIeMeHThI
KOMOMHATOPUKH
(4 9)

KombOunaropHoe mnpaBuino yMHOXeHud. llepectaHoBkw.
®aktopuan. CodeTaHuss W YUCIO COYETaHWH. TpeyeonvbHuUK
Iackana. llpaktuyeckast pabota «Beruncienne BeposTHOCTEH
C HCIMOJb30BAaHUEM KOMOMHATOPHBIX (PYHKIMHA AJIEKTPOHHBIX
TaOJIULY.

OcBauBatb Ha  0a30BOM  yYpPOBHe  TNOHSTHS:
KOMOMHATOPHOE MPAaBWJIO YMHOXKEHHUS, YNOPsI0YEeHHas
napa, Tpoiika 00beKTOB, TIEpECTaHOBKa, (DAaKTOPHAII YUCII,
COueTaHHe, YUCIIO COUETAaHUN, mpeyeonvhuk Ilackans.
Pemiate nmpocreiilmue 3aJauM  Ha TEpPEUUCIICHHUE
YHOPSAA0OYEHHBIX Tap, TPOEK, epeUrcIeHIE IEPECTaHOBOK
M COYCTAaHHUM DJIEMEHTOB pPa3jiIndHbIX MHOKCCTB (HO
obpa3iry).

Pemate mpocreiilune 3aiauyMm Ha TPUMEHEHHE YHUCIa
codeTtaHuil B anredpe (CoOKkpanéHHOe YMHOKEHHE, OUHOM
HrroToHa) (¢ HanpaBIsIIOIEH TOMOIIBIO).

Pemiath, mnpuMeHsii KOMOMHATOPWKY, 3a/layd  Ha
BBIUHCJICHHE BEPOSTHOCTEH, B TOM YHCIE C IOMOUIBIO
AIIEKTPOHHBIX TAOJHUI] B XOJl¢ MpaKTU4YEeCKOW paboThl (C
BU3YaJIbHOU OMOPOIA).

I'eomeTpuueckas
BE€POATHOCTH
(CR))

T'eomempuueckas eeposimnocmo. Cyuatinwlil 8b100p MOUKU U3
@uypel Ha nrockocmu, U3 ompesKa, uz 0y2u OKPYHCHOCMIU.

Oceaugamv nonamue 2eomempuyecKol 6eposmHOCmu.
Yuacmeoeamv 6 oocyyncoenuu pewenusn 3adauu na
HaxoxcoeHue 8eposimHOCmell 8 ONbIMAax, NPeocmasuMblx
KAakK 6bl60p moYeK U3 MHOo20y2OJIbHUKdA, Kpyed, ompesKa uiu
0yeu OKPYIHCHOCIU, YUCLOB020 NPOMENCYMKA

HcnoiTanus
bepnynau
(6 9)

Hcneitanue. Ycenex u Heynada. Cepusi HCIIBITaHUH /10 IEPBOTO
ycnexa. Hcneitanus bepHymim. BepostHocTu coObITHH B
cepuu ucneltanuii bepuymmu. Ilpaktuueckas pabora
«HcnbiTanus bepHyum.

OcBauBaTh Ha 0230BOM YPOBHe NOHSITUSI: HCIIBITAHUE,
AIIEMEHTapHOE COOBITHE B MCTIBITAHUM (YCHEX U HEy/Aaya),
CepUsl HUCIBITAHWUN, HACTYIUIEHWE IIEpBOTO  ycIexa
(Heynaun), cepus ucbITaHUN bepHyIn.

Pemars mpocreiilmiue 3axa4d  HA  HAXOXKACHUE
BEPOSTHOCTEW COOBITUI B CepUM UCHBITAHUN 0 MEPBOTO
ycrexa, B TOM YHCJIe ¢ MpUMEHEHUEM (hOpMysbl CyMMBI
reOMETPHUECKON MPOrpeccuu (¢ OMopoil Ha CIpaBOYHYIO
WH()OPMAIIHIO).

Pemare mpocreiimue

3aJavYM Ha HaXO0XJICHUC
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BEPOSTHOCTEH  DIIEMEHTAPHBIX COOBITUH B  CEpHUH
ucnelTaHui bepHyiu, Ha HaxoXXICHHE BEPOATHOCTH
OIPENEIEHHOTO 4YHUClIa YCIIEXOB B CEPUU HCIBITAaHUHN
bepuynu (¢ BU3yaapHO# OMOpPOiA).

H3yuats B X01€e NpaKkTH4YeCKOil padoThl, B TOM YHCIIE C
MOMOIIBIO HU(POBBIX PECYpPCOB, CBOMCTBA BEPOSITHOCTH B
cepuu ucnbITaHui bepryum

Cayuaiinasi
BeJINYHMHA
(64)

CrnyyaiiHass BeIMYMHA M PACHpPEICIIEHUE BEPOSTHOCTEH.
MaremaTudeckoe  OXKHJAHUE U JWUCIEPCUS  CIIy4alHOU
BeNMuMHbL. [IprMepbl MaTeMaTHYecKoro OXHIAHHUS —Kak
TEOPETUYECKOI0 CPEJHETO 3HAUCHHUS BEIUYMHBI.

[TonsTHe 0 3aKoHe OoMbIINX YKcell. Vi3MepeHne BeposiTHOCTeH
C IOMOILbIO YacToT. [IpuMeHeHne 3aKkoHa OOJIBIINX YUCE.

OcBouth Ha 0a30BOM YpOBHe NOHSATHSA: ClydailHas
BEIINYUHA, 3HA4YCHUE CIly4aiiHOU BEJINYUHBI,
pacnpezesieHue BEpOATHOCTEM.

M3yyars u 00cy:kgaTh IpUMEpPbl JUCKPETHBIX U
HENPEepPbIBHBIX CIyYalHbIX BEJIHUYUH (POCT, BEC UEIIOBEKA,
YHMCJIEHHOCTh HACEJIEHUS, IPYTUe N3MEHUUBBIEC BEJINUMHBI,
paccMaTpuBaBILIMECS B KYpCE€ CTaTUCTUKH), MOJEIbHbBIX
CIlydaliHbIX BEJIMYMH, CBS3aHHBIX CO CIIly4allHBIMHU
onbiTaMu (OpocaHHME MOHETBHI, UIPalIbHOM KOCTH, CO
CJIly4aifHbIM BBIOOPOM H T. II.).

OcBanBath Ha  0a30BOM  YpPOBHe  IOHSATHSA:
MaTEMaTHUYECKOE OKUJAHUE CIydYallHOM BEJIIMYMHBI Kak
TEOPETHYECKOE CPETHEE 3HAYCHHE, TUCTIEPCHS CITyYAHON
BEJIMYMHBI KaK aHAJIOT TUCTIEPCUU YHUCIIOBOTO Habopa.
Pemiats, 3agayM  Ha BBIYMCIICHHE MaTEMaTHYECKOIO
OXKHUJAHUS W  JUCHEPCHH  JUCKPETHOM  CIly4allHOM
BEJIMYMHBI 110 33IaHHOMY paclpeesICeHUI0, B TOM YHCIIE
3aJa4, CBA3aHHBIX CO CTPAaXxOBAaHHEM M JIOTEpesMHU (c
HaIPAaBJISAIONIEN TOMOLIBIO).

3HAKOMHUTBCA C MaTEeMaTHUYECKUM  OXHIAHWEM U
JUCIIEpCUEN HEKOTOPBIX paCHpENelICHU, B TOM YHUCIIE
pacripesiesieHus ciy4yaiHON BETMUNHBI «UHCIIO YCIIEXOB)» B
cepuu UcnbITaHu bepHyIum.

M3yyar, 4yactory cOObITHS B  TOBTOPSIOIIMXCS
CIIy4alHBIX ONBITAX KaK CIIyYalHYIO BEIUUUHY.
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3HAKOMHUTBCS C 3aKOHOM OonbImux uucend (B ¢opme
bepnymnu): mnpu OONBIIOM YHKCIE OIBITOB YacToTa
coObITHSI OJIM3Ka K €r0 BEPOSITHOCTH.

Pemats 3a1aun Ha U3MEpEHUE BEPOSITHOCTEN C TOMOIIIBIO
4acToT (C HAIPABJISIIOLIEH TOMOIIBIO).

O0cy:xk1aTh poJb 3aKOHA OONBIINX YKCEN B 000CHOBAaHUU
YaCTOTHOTO METOJA U3MEPEHUS BEPOSITHOCTEH.
OOcy:kaaTh 3aKOH OOJBIIMX YMCENI Kak IPOsBIICHUE
CTAaTHCTUYECKON YCTOMUMBOCTH B U3MEHYHBBIX SIBICHUSIX,
pOJb 3aKoHA OOJBIIUX YHCEN B TMPHPOJE U B KHU3HH
YeJIoBeKa.

O60011EeHME,
KOHTPOJIb
(10 v)

[IpeacraBnenne  JaHHBIX.
BepostHocTh CIIy4aitHOTO COOBITHSI.
KoMOuHaTOpukH. CilydaliHble BETUYHHBI U PACIIPe/ICIICHUS.

OmucareinbHas  CTAaTHUCTHUKA.
DJIEMEHTHI

IloBTOPATH WU3yuYeHHOE U BBICTPAUBATH CHUCTEMY
3HAHUH.

Pemath 3a7a4u Ha npeacTaBICHUE U ONMKMCAHUE JaHHBIX.
PemaTtp 3a1aum Ha HAXOXK/IEHHUE BEPOSITHOCTEH COOBITHIA,
B TOM 4YHCJIE B ONBITaX C PaBHOBO3MOXKHBIMHU
AJIEMEHTapHBIMU COOBITHSIMH, BEPOATHOCTEN
00bEIMHEHUSI W TIEpeceueHuss COOBITUH, BBIUYUCIATH
BEPOSITHOCTH B OMBITaX C CEPUSMHU CITyYailHbIX UCIIBITAHUN
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