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[TOACHUTEJIBHA A 3AIIMCKA

PabGouas mporpamma 1o MaTeMaTHKe [JIsi OOydYalolUXCsl C 3aJIepKKON
ncuxudeckoro pazsutus (naiee — 3[1P) Ha ypoBHe ocHOBHOrO 0011ero 00pa3zoBaHus
NOJrOTOBJIEHa Ha OCHOBe denepaibHOr0 TOCYAapPCTBEHHOTO 00pa30BaTEIbHOTO
CTaHIapTa ocCHOBHOro obmiero odpazoBanus (IIpuka3z Munnpocsemenus Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBas
MunuctepcTBoM roctuniin Poccuiickoit deaeparuu 05.07.2021 r., per. Homep 64101)
(mamee — ®I'OC O0O0), IlpumepHOH amanTHPOBAHHON OCHOBHOW 00pa30BaTEIBHOMN
MporpaMMbl  OCHOBHOTO OOIlEr0 00pa3oBaHMsl OOYYaIOIIUXCS C  3aJIeP>KKOU
MCUXUYECKOTo pa3Butus (ogoOpenHoi pemenrneM ®YMO no obiiemy oOpa3oBaHUIO
(npotoxoi ot 18 mapra 2022 r. Ne 1/22)) (nanee — [TAOOII OOO 3I1P), [TpumepHoii
paboueit mporpaMMbl OCHOBHOT'O 0011IeT0 00pa3oBaHus Mo npeameTy «MareMaTukay,
[IpumepHO#l TpOrpaMMbl BOCHHUTAHHS, C YYETOM paclpelesieHHBIX IO KiaccaM
MIPOBEPSIEMBIX TPeOOBAaHUU K pe3yjbTaTaM OCBOCHHS AJaNTHPOBAHHONM OCHOBHOM
00pa3oBaTeIbHONM MPOrpaMMbl OCHOBHOI'O OOIIEr0o 00pa3oBaHMs OOY4YarOIIUXCS C
3aJIEPKKON TICUXUYECKOTO pa3BuTHs. B pabouell mporpamMme ydT€HBl HJIEU U
nosioxkeHus: KoHIenuu pa3BUTHS MaTeMaTH4YecKoro oOpaszoBanusi B Poccuiickoi
denepanum.

OO0mas xapakTepucTUKa y4e0HOro npeamera «Marematuka»

VYyeOnnlii npeaMer «MareMarvkay BXOIUT B IPEIMETHYIO 001acTb
«Marematuka U uH@opMatuka». OH CIOCOOCTBYET Pa3BUTHUIO BBIYMCIUTEIBHON
KyJIbTYpbl U JIOTHYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHUSI TIOJIb30BAThHCS
QITOpUTMaMH, a TaKKe MPUOOPETEHUIO0 MPAKTHUYECKUX HABBIKOB, HEOOXOAUMBIX B
MOBCEHEBHON ku3HU oOyuarommxcs ¢ 3I[IP. VYyeOnbpii mnpemmer pas3BuUBaeT
MBIIIJIEHUE, TPOCTPAHCTBEHHOE BOOOpaXKEeHHE, (PYHKIMOHAIBHYIO TI'PAMOTHOCTD,
yMEHUSI  BOCHOPUHMMAaTh M  KPUTHMYECKM  aHAIM3UPOBAaTh  MH(OpMaiuio,
MPEJICTAaBICHHYIO B PA3IMYHBIX (hopMax.

OOyueHue MareMaTuke JaéT BOZMOXHOCTh pa3BuBaTh y oOyvatomuxcs ¢ 311P
TOYHYIO, PAI[MOHAIbHYI0O W WH()OPMATUBHYIO pedb, YMEHHE OTOMpaTh Hauboiee
MOJXOJSIINE S3bIKOBBIC, CUMBOJIMYECKHUE, rpauuecKkue CpeAcTBa AJsi BBIPAKEHUS
CYKJEHUI W HArJIAJHOTO UX MPEJCTaBICHUS.

Heo6xoaumbiM KOMIIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBAHUU
ABJISIETCSl  o0lIee 3HAaKOMCTBO C METOJaMM IO3HAaHUSA JEHCTBHUTEIBHOCTH,
MIPEACTABICHHUE O IPEIMETE U METOAAX MATEMATHKH, X OTIIMYHUNA OT METOJIOB APYTIHX
€CTECTBEHHbIX M T'YMaHUTapHBIX HayK, 00 OCOOEHHOCTAX MPUMEHEHUS MAaTeMaTHUKU
JUIA PELEHUs Hay4YHbIX M NPUKIAIHBIX 3a7ad. TakuMm oOpa3oMm, MaTeMaTHYeCKOe
oOpa3oBaHKe BHOCUT CBOM BKJIaJ B JOPMHUPOBAHUE OOIIEH KyJIbTYyphl UETIOBEKA.
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W3ydyeHne maTeMaTWKH TakKXe CHOCOOCTBYET ACTETHMUECKOMY BOCIHMTAHUIO
YEeJIOBEKa, MOHMMAHHUIO KpacoTbl M M3SIIECTBA MAaTEMAaTHYECKUX PaCCYKICHUH,
BOCHPUITHIO TEOMETPUUECKUX (OPM, YCBOCHUIO UIEH CUMMETPHH.

[Iporpamma oTpaxkaeT cojepxaHue oOydeHHs mpeaMmery «MaremMatuka» ¢
y4eTOM 0COOBIX 00pa3oBaTeIbHBIX NoTpeOHOCTEN oOyuaronuxcs ¢ 311P. OBnanenue
y4eOHBbIM TpeMeToM «MartemaThka» MpeiCcTaBiIsIeT ONMPEeNeICHHYIO CI0KHOCTh IS
yaamuxcsa ¢ 3[IP. V oOyuarormuxcst ¢ 3[1P Hanbosee BbIpaX€HBI OTCTaBaHUS B
pPa3BUTUU CIIOBECHO-JIOTHUECKUX (OPM MBIIIJICHHUS, TO3TOMY aOCTpakTHbIE H
OTBJICUCHHBIE KAaTETOPUHU WM TPYAHOAOCTYNHBI. B TOXE BpeMs NpU CHEUUAIBHOM
oOydyeHHM OOydarIluecss MOTYT BBIMIOJHATH 3afaHusi 1o ainroputMmy. OnHu
BOCIIPUMMYHUBBI K MOMOIIM, MOTYT BBIIIOJHUTH MEPEHOC HA AHAJIOIMYHOE 3aJIaHUE
YCBOEHHOTO criocoba perieHusi. CHIDKEHHE Pa3BUTHUSI MBICIUTEIBHBIX Olepanuil u
3aMEIIJICHHOE CTAHOBJICHHE JIOTMYECKUX JCWCTBUM MPUBOAAT K HEAOCTATOYHOU
OCMBICJIEHHOCTH COBEPIIAEMbIX Y4E€OHBIX NEUCTBUHI. Y 0O0y4arolUXcs 3aTpyAHEHbI
CUETHBIC BBIYMCIIEHUS, IPOU3BOJAUMEBIE B yM€. B NMHCHhMEHHBIX BBIYUCICHUSX OHHU
MOTYT MPOMYCKaTh OJIMH U3 MPOMEXKYTOUHbIX MmaroB. [lpm pabote ¢ 4KMCIOBBHIMU
BBIPQOKCHUSIMHU, BBIYMCICHUEM HX 3HAYEHHUS MOTYT HE YJIEPKUBATh IIPABUIbHBIN
nopsiok aercteuid. [Ipu ynpouienuu, npeoOpazoBaHuu BeipakeHui yuamuecs ¢ 3I1P
HE MOTYT CaMOCTOSATENIBHO NMPUHATH PELIEHHUE O IMOCIEI0BATENILHOCTH BBIITOJHEHHUS
nercTBuil. KOHKPETHOCTh MBIIIICHUSI OCJOXKHAET YCBOCHUS HaBbIKA PEIICHUS
YpPaBHEHUN, HEPABEHCTB, CHUCTEMBl YpaBHEHUH. VM MalOJOCTYIIHO COBEpIIECHUE
00paTUMBIX OTIEpaITUid.

Huskuit  ypoBeHbp  pa3BUTHS  JIOTMYECKHUX  OINEpalHii, HEJOCTAaTOYHAS
00O0OIIIEHHOCTh MBIIUICHUS 3aTPYAHSIOT H3ydyeHue Tembl «DyHKIUU»: TMpHU
omnpeneneHu  (PyHKIIMOHATILHONW 3aBUCHMOCTH, TIPU OINMUCAaHUU Tpaduyueckon
CUTYaIINH, UCTIONB3YS TEOMETPUUECKUH, anredpandeckuii, GyHKIIMOHATBHBIN S3bIKH.
Hepenko yuanuecss He BUAST pa3sHUIBI MEXy 0OJACThIO OINpeAesieHus GyHKIUU U
00J1aCThIO0 3HAYECHH.

Pemenue 3amay compsbKeHO C TPYAHOCTAMH O(OPMIICHMSI KPaTKOM 3amucH,
IPOBE/ICHUS aHAJIM3a YCJIOBUS 33]1auH, BbIACJICHUS CyllecTBeHHOro. O0yyaronuecs ¢
3IIP 3aTpyaHsAIOTCS clenaTh YMO3AaKIOYEHUE OT OOILIEro K YacTHOMY, HEpPEeIKO
BBIOMPAIOT HEpaIlMOHAIBHBIC CIOCOOBI  pEIIeHUs, WHOTAa OrPAaHUYMBAIOTCS
MaHUNYJALUSIMA C YUCTAMH.

[Ipyu wu3yueHuu reomMeTpuueckoro marepuana ooOyyatomuecs ¢ 3IIP
CTAJKMBAIOTCA C  TPYAHOCTBIO  J€NaTb  JIOTUYECKHE  BBIBOJABI,  CTPOUTH
IIOCJIEA0BATENbHBIE PacCyXIeHUsA. HenpoyHbie 3HaHUSA OCHOBHBIX TEOPEM T'€OMETPHUU
OPUBOJUT K OIIMOKAM B PEIIEHHHM IeoMeTpuyeckux 3anad. OOyuaromuecss MOTYT
NOJIMEHUTH (POPMYJITy, HENIPABUIILHO MPUMEHUTH TeopeMy. K cepbe3HbIM OlnOKaM B
pelleHnH  3ajJa4  [PUBOAAT  HEAOCTATOYHO  Pa3BUThIE  MPOCTPAHCTBEHHBIE
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npeactaBieHus. VM CII0)XKHO BBITIOJIHATH YEPTEXK K YCIOBHIO, B TMCHbMEHHBIX paboTax
OHM HE MOTYT ITPUBECTU OOBICHEHHUE K YEPTEKY.

TouHOCTB 3anIOMUHAHKS ¥ BOCTIPOM3BEACHHS YIeOHOTO MaTeprajia CHIKEHBI 10
MPUYMHE CJIa00CTH MHECTHYECKOW JeATEIhbHOCTH, CYXCHHS oOO0bheMa TaMSATH.
Oo6yuatomumest ¢ 3I1P TpeOyercs Oosbllle BpeMEHM Ha 3akpervieHHue maTepuala,
aKTyaJu3alus 3HaHWW 110 ONOPE MPU BOCIIPOU3BEICHUH.

J1J1st ipeo1oieHus TPYAHOCTEHN B M3y4eHUHN y4eOHoro nmpeameTa «MaTemaTuka
HeoOxonuMa  ajganTtanus oObeMa UM Xapakrepa y4yeOHOro wmarepuana K
MO03HABATENbHBIM BO3MOKHOCTAM yvamuxcs ¢ 3[IP. Crnemyer y4ueOHbI MaTepual
MPENOJHOCUTh HEOOIBIIUMHU TOPIHUSIMHU, YCIOXKHSS €ro MOCTENEHHO, W3bICKUBATH
CrocoObl  afanTallud TPYAHBIX  3aJaHUM, HEKOTOphle TEeMbl JaBaTh Kak
03HAKOMUTEIIbHBIC; NCKIIFOYATh OTAEIbHBIE TPYAHBIE JOKA3aTEIbCTBA; TECOPETUUECKUI
Marepuaig PEeKOMEHAYETCS HM3ydaTb B IPOLECCE NPAKTUYECKOM MESATEIBHOCTH IO
pemieHuto  3anad.  OpraHudyeckoe €IUHCTBO MPAKTUYECKOW H  YMCTBEHHOM
NESATEIPHOCTH YYalllMXCSd Ha YpPOKaX MaTeMaTUKHU CIIOCOOCTBYIOT NPOYHOMY U
CO3HATEJIbHOMY YCBOCHHIO 0A3UCHBIX MATEMAaTUYECKUX 3HAHUM U YMEHUH.

esu u 3axa4u u3yueHust yueOHoro npeamera «Maremaruka

[TpropuTeTHBIMU yeasmu 00yUYeHHS MaTeMaTHKe B 5—9 Kilaccax sSBIISIIOTCS:

* (GhopMHUpPOBAHUE IEHTPATBHBIX MATEMAaTUYECKUX MOHATUM (YHMCIIO, BEIUYHUHA,
reoOMEeTpUYECKas durypa, MepEeMEHHAs, BEPOSITHOCTb, byHKIUA),
o0ecTieurBaOIINX MPEEMCTBEHHOCTh M IEPCIIEKTUBHOCTh MAaTEeMaTHYECKOTO
oOpazoBanus ooyuatomuxcs ¢ 311P;

» moaBeaeHue odydarommuxcs ¢ 311P Ha moCcTymTHOM U1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMAaTUKHU U OKPY’KalOIero MUpa, TOHUMAaHUE MaTEMAaTHKH KaK
YacTH OOIIEH KyJIbTYphI YEJIOBEUECTBA,

" pa3BUTHE WHTEJUICKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OOYYaronmxcs C
3I1P, no3HaBaTeIbHON aKTUBHOCTH, UCCIIE/IOBATENIbCKUX YMEHUN, KPUTUUHOCTH
MBIIIUICHUS, UHTEpECa K U3YYEHUIO MAaTEMATHKY;

* ¢opmupoBanue GYHKIMOHATHLHOM MaTeMAaTHYEeCKOW TPaMOTHOCTH: YMEHUS
pacrio3HaBaTh  IPOSIBJICHHUS  MAaTeMAaTHYCCKMX  TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEHN B pEAJIbHBIX )KU3HEHHBIX CUTYAIUAX U IPU U3YYEHUHU APYTUX
y4eOHBIX TPEAMETOB, TPOSIBJICHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH,
dbopMyIMpoBaTh WX Ha S3BIKE MAaTEeMaTUKU W CO3/laBaTh MaTeMaTUYECKHUE
MOJIEIN, MPUMEHSITh OCBOEHHBIM MaTEeMaTUYECKUM ammapaT IJsi pelieHUs
MPaKTUKO-OPUEHTUPOBAHHBIX 3374, HMHTEPOPETUPOBaTL U  OIICHUBATh
MOJTyYEHHBIE PE3YJIbTATHI.

JlocTrxKeHre ATUX 1eel 00eCTieYMBaeTCs PEIICHUEM CIASAYIONIUX 3a0ay.
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* ¢opmupoBath y oOyuatomuxcs ¢ 3[IP HaBbikM ydeOHO-TIO3HABATEIHLHON
NEeSATEIbHOCTH: TNIAHUPOBaHUE paOOThI, TOUCK PAIlMOHANIbHBIX MTyTeH ee
BBITIOJTHEH NS, OCYILIECTBIEHNS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HMHTEIUIEKTYaJIbHOMY pa3BUTHIO, (OPMHUPOBATh KadyeCcTBa,
HEOOXOMMbIE YEIOBEKY JIJIsl TOJHOIICHHOM U3HU B COBPEMEHHOM OOIIIECTBE,
CBOMCTBEHHBIE MATEMATUYECKOU ACATEIBHOCTU: SICHOCTH U TOYHOCTH MBICIIH,
UHTYUIINH, TPOCTPAHCTBEHHBIX MPECTaBICHUHN, CHOCOOHOCTH K MTPEOJI0TICHUIO
TPYJIHOCTEW;

* (QopmupoBaTh KIIOYEBBIE KOMIIETCHIIMHM YYalIUXCS B paMKax MPEAMETHON
obnactu «MareMaTuka U ”HPOPMaTHKaAY;

" pa3BUBATh MOHATUIHOE MbIIIEHUs oOy4daroniuxcs ¢ 3I1P;

" OCYILIECTBJIATh KOPPEKIHMIO MMO3HABATEIbHBIX IporieccoB ooyyatonuxcs ¢ 3I1P,
HEOOXOJMMBIX [IJI1 OCBOEHHA MPOrpaMMHOTO MaTepuaja Mo Yy4yeOHOMY
IpEaMETY;

" [peaycMaTpUBATh BO3MOKHOCTh KOMIIEHCALIUK 00pa30BaTEIbHbIX AE(PHUIUTOB B
OCBOCHHMH MPEIUIECTBYIOIIETO MPOrpaMMHOI0 MaTeprayia y oOydarouuxcs C
311P 1 HETOCTAaTKOB B UX MaTEMaTUYECKOM Pa3BUTHH;

" copMHUpPOBATH YCTOMYUBBIN MHTEPEC YHAIIUXCS K MPEIMETY;

" BBISBJISATH U PAa3BUBaTh MATEMAaTUYECKUE U TBOPUECKUE CLIOCOOHOCTH.
OCHOBHBIE TMHUU COJEpPkKaHU Kypca MaTeMaTtuku B 5—9 knaccax: «YHwucna u

BBIUHCIICHUS», «Anredpa» («AnreOpandeckue BBIpOKEHUS», «YpaBHEHUS U
HepaBeHCTBa»), «Dynkuum», «['eomerpusi» («I'eomerpuueckue Qurypsl u ux
CBOMCTBay, «3MepeHne reoMeTpUIECKUX BETUINHY ), «BEpOSITHOCTD U CTATUCTUKAY.
JlaHHbIE TMHUU Pa3BUBAIOTCS MapalIeNIbHO, KaXAasi B COOTBETCTBUM ¢ COOCTBEHHOM
JOTUKOM, OJHAKO HE HE3aBUCHUMO OJHA OT JPYyrOoh, a B TECHOM KOHTAaKTE H
B3aumonercTBu. Kpome 3Toro, ux oOBEAMHSET JIOTUYECKas COCTaBJISIOIIAs,
TPaJULIMOHHO MTPUCYILast MATEMATUKE U IPOHU3BIBAIOILASL BCE MATEMATHYECKHE KYPChI
u conepxarenbubie uHuU. ChopmynupoBanHoe B degepaibHOM rOCyIapCTBEHHOM
00pa3oBaTeNbHOM CTaHJIAPTE OCHOBHOTO 00IIEro oOpa3oBaHus TpeOOBaHUE «YMEThb
ONEPUPOBATH MOHATUSAMMU: ONPENIEIICHUE, AKCUOMA, TEOPEMA, TOKA3aTEIbCTBO; YMEHHE
pacno3HaBaThb HUCTUHHBIE M JIOKHBIE BBICKA3bIBAHUS, MPUBOAUTH MPUMEPHl U
KOHTPIPHUMEPHI, CTPOUTh BBICKA3bIBAHMS M OTPHULIAHUS BBICKA3bIBAHUI OTHOCHTCS KO
BCEM Kypcam, a (JOpMHUpPOBAHHE JIOTUYECKUX YMEHUH pacipeessieTcs 10 BCEM rojam
oOy4eHHs Ha YPOBHE OCHOBHOT'O 00111eT0 00pa3oBaHusl.

Copepxxanne 00pa3oBaHHsS, COOTBETCTBYIOIIEE IMPEAMETHBIM peE3yJbTaTaM
ocBoeHus [IpumepHoii paGoueit mporpamMmbl, pacpeaeEHHbIM 10 rojilaM 00ydYeHus,
CTPYKTYPUPOBAHO TakUM 0Opa3oM, YTOObI KO BCEM OCHOBHBIM, MPUHIIUIHAIbHBIM
BonpocaM  oOydaroliuecss oOpaljaiuch HEOJHOKPATHO, YTOOBI  OBJIAJICHUE
MaTeMaTUYECKUMHU MOHITUSMH W HABBIKAMHU OCYIIECTBISUIOCH IOCIEAOBATEIBHO H
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MOCTYTATEFHO, C COOMIOJCHUEM MPUHIIAIA TPEEMCTBEHHOCTH, a4 HOBBIE 3HAHUS
BKJTIOYQJIMCh B OONIYI0 CHCTEMY MAaTeMaTHYCCKUX MPEICTABICHUNA OO0YUYaIOIIUXCS C
3I1P, pacmmpsst u yriyounsst e€, o0pa3ysi MpouHble MHOXKECTBEHHbIE cBsi3u. OO1ue
e u3ydeHusl yuyeOHoro mpenMera «MareMmatuka» MpencTaBieHbl B [IpumepHoit
paboueii mporpaMMe OCHOBHOT'O OOIIEro 00Opa3oBaHusl.

OcobennocTu 0T60pa H aganTranmuun y‘lEﬁHOFO MaTepualia 1mo MaTeMaTHUuKeE

OOyuenue ydeOHOMy mpenmery «MaTemaTuka» CTPOUTCS Ha CO3JaHUU
ONTUMAJIbHBIX YCIIOBUM JJI1 YCBOCHHSI TPOTPAMMHOTO MaTepuaga 0O0y4JaroluMuUcs ¢
3I1P. bonbiioe BHUMaHUE yAensieTcss 0TOOPY y4eOHOro Marepuana B COOTBETCTBUU C
OPUHIIMIIOM JOCTYIHOCTH TIPH COXpPaHEHUU oOmIero 0a30BOro ypoOBHS, KOTOPBIN
JIOJKEH M0 COJICPKAHUI0 U 00beMy ObITh a1anTUPOBAHHBIM J1Jis1 oOy4varotuxcs ¢ 3[1P
B COOTBETCTBHU C HMX OCOOBIMH 0Opa3zoBarelbHbIMU TOTpeOHOCTsIMU. Cremyer
o0JieTyuTh OBJIaJICHUE MaTepuaioMm ooOyuarommumucs c¢ 3IIP mocpenctBoMm ero
J€TaTbHOTO OOBACHEHUSI C CUCTEMATHYECKUM TTOBTOPOM, MHOTOKPATHOW TPEHUPOBKU
B MNPUMEHECHUM 3HAHWM, HUCHOJIB3YS MPUEMbl aKTyaldu3aluu (BU3yallbHasi OIOpa,
namsTKa).

[TIpumepHas nporpamMma MnpeycMaTpuBaeT BHECEHUE HEKOTOPBIX N3MEHEHU:
yMEHBIIIEHUE 00beMa TEOPETUYECKUX CBEJCHUM, BHIHECEHHE OTICIBHBIX TEM WU
LIEJIbIX Pa3/iesioB B MaTEPHUAIbI 11 0030pHOT0, 03HAKOMUTEIHLHOTO U3YUCHHUS.

N3meHeHus nporpamMmmsl B 5-9 Kiaccax

Mamemamuxa 6 5 u 6 knraccax

B o3HakoMUTENIBHOM TIaHE PEKOMEHIYETCS HW3y4aTh CIEAYIOIIUE TEMBI:
«PumMckas Hymepauus», «PaBublie ¢urype», «luwmmuaap, konyc, mapy», «Kyo»,
«IIpssmoyronpHbIN napaienenumen», «llepemernienue mo KOOpANHATHOM MIPSAMOI»,
«Mopaynp uucnay, «YucioBble TpoMeXyTKW»; «Macmrad» (u3ydaercss B Kypce
«I"eorpadusy); «M300paxenrue reomeTpudeckux (pUryp Ha HEJIMHOBAHHOW Oymare ¢
WCIIOJB30BAaHUEM  LIUPKYJIS, JIMHEWMKHU, YTOJbHHUKA, TpaHCHopTupa», «JlimnHa
okpyxHocTH», «Ilmomane kpyray, «llapamiensaeie npsMbie», «llepnenaukysipHbie
npsiMbie», «OceBast U IEHTpalbHAs CHMMETPUN» (M3y4aeTCs B KypCce r€OMETPUN );
«beckoHeuHBIE TEPUOAMYECKHE JecATHUHbIe apoou. JlecsTuyHoe mnpulbmKeHue
OOBIKHOBEHHOM Ap0oOM» (M3ydaeTcsi B Kypce aireOph).

Cnenyer yMEHBIIUTh KOJIMYECTBO YAacOB Ha ClEAyIOIIUEe Tembl: «PelieHue
JJorTH4ecKur 3amau», «JlnmmHa otpeska», «lllkameny, «PacnpenenuTenbHbIM 3aKOH
YMHOXXEHHS», «3aMUCh TPOU3BEICHUS ¢ OyKBEHHBIMA MHOKUTEIIMIY, «[locTpoeHne
KOH(Urypanuii 3 yactei NpsMOM, OKPYKHOCTU Ha HEJIMHOBAaHHOW W KJIETYaTOU
oymare», «Jlenutenu u kpatHble. [IpusHaku nenumoctuy, «HamOonbimii oOmui
JENUTeNIb U HauMeHbllee o0iee KpaTHoe. JlenMMOCTh CyMMBbI U TIPOU3BEIACHUS.

«IIpuBenenue 1poOu K HOBOMY 3HaAMEHATENIO», «Haxox1eHne yacTH 1enoro u 1eyioro
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no ero yactu». «OKpyriieHue NecATUYHBIX apolOeity. «Pemenue 3amau nepedbopom
BCEX BO3MOYKHBIX BapHaHTOB». «CocTaBieHnEe OYKBEHHBIX BBIPQXKEHHUU IO YCIOBHIO
3a1au». BeIcBOOOIMBIINECS Yachl MOXKHO UCIOJIb30BaTh Ha IOBTOPEHUE (B HaYaJle U
KOHIIE y4eOHOT0 rojia), Ha U3y4eHne HauOoJiee TPYIHbIX U 3HAUUMBIX TeM: B V Kilacce
— Ha pElICHNE YPaBHEHUH, IPUBEICHNE APOOU K HOBOMY 3HAMEHATENI0, YMHOXKEHUE U
JeJIEHUEe JECSATUYHBIX JpoOeil, m3mepeHue yrioB; B VI knacce — nelcTBUs C
IIOJIOKUTEJIBHBIMU U OTPULIATEIILHBIMU YHCIIAMH, PEIICHUE YPABHEHUM, CIOXKEHUE U
BBIUMTAHUE YUCEI, COJIEPIKALMX LETYI0 U APOOHYIO YacTh, HA YMHOXKEHHUE U JIEJICHUE
0OBIKHOBEHHBIX JApOOeH.

Anzeopa

B 03HakoMHTENBHOM IUIAHE PEKOMEHAYETCS HW3ydaTh CIHEAYIOIIUE TEMBI:
«MppanmonanbHble yucna. JlelicTBUTENbHBIE YKciIa», «CpaBHEHUE NEHCTBUTEIBHBIX
qucesl, apupmeTuyeckue IEHCTBUS C AEUCTBUTEIbHBIMU uHciaMn», «Haxoxnenue
MPUOJIMKEHHBIX 3HAYEHUW KBaApaTHOro KopHs», «Teopema Buera», «Pemenus
YPaBHEHHU TPETHEN K YETBEPTOUN CTENIEHEN PA3JI0KEHUEM HA MHOKHUTENNY, « DyHKIUA
y =VX u ee rpaguk», «llorpemHocTs U TOYHOCTH NPUOIMKEHUS», «YUeTHble U
HeueTHble QyHKIMUY», «DyHKImsa y=x"», «DyHKmus y= ax?, ee TpaQuK U CBOKWCTBA.
I'paduxu GpynKumii y= ax® +n u y=a(x-m)?, «YpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €TO
rpaduky», «l'paduueckuii cnocod penieHus CUCTeMbl ypaBHEHU», «300pakeHue
YJICHOB apu(METUYECKON U TEOMETPUIECKOM MPOTrpeccril ToUKaMu Ha KOOPAMHATHON
JI0CKOCTH. JIMHENHBIN U SKCHOHEHIIMAIbHBIN PoCT. CI0KHbBIE TPOLEHTHD.

CreryeT yMEHBIINTH KOJIMYECTBO YACOB HAa U3y4deHUe TeM: «DopMynsDy,
«Jloka3aTenbCTBO TOXKIECTB», «JIMHEWHOE ypaBHEHUE C JBYMS HEWU3BECTHBIMI,
«I"paduk NTMHEWHOTrO ypaBHEHUs C JIByMs MepeMeHHbIMI», «['paduueckoe pemenue
JMHEWHBIX YPABHEHUM U CUCTEM JIMHEWHBIX ypaBHEHU», «CBOWCTBA KBaAPaTUIHOU
byHKIIANY.

BricBoOOMBIIMECST 4Yachl PEKOMEHJYETCS HCIONb30BaTh: MJIs  JIydlled
npopaboTKH HauboJiee BAXKHBIX TeM Kypca: «Perienue ypaBHeHUi», «Pelienue cucreM
ypaBHeHU», «COBMECTHBIE JAEUCTBUSI C JpoOsmu», «lIpuMeHeHne CBOWCTB
apu(MeTUYeCKOro KBaJApaTHOIO KOPHSA»; Ha TOBTOPEHHE, pEIIeHHue 3ajad,
npeoOpa3zoBaHuE BBIPAKEHUI, a TAK)KE HA 3aKpEIUIEHUE U3YYEHHOT0 MaTepuara.

T'eomempusn

Crnengyer OCHOBHOE BHHMAHME YJEIUTh MPAKTUYECKON HAIIPABIEHHOCTH Kypca,
UCKJIIOYMB M YIPOCTHB HauOoOJiee CIOXKHBIM Ui BOCHPUATHS TEOPETHUECKUN
matepuan. Ha ypokax reomerpuu HEOOXOAMMO MAaKCHMAJIbHO HCIIOJIB30BAThH
HarjasAHble CpelacTBa OOydeHHs, OOJblle NPOBOJAUTH IPAKTUYECKHX paboT cC
y4yalumucs, pemarb 3agaud. CTpOUTh peLIeHUE 3aa4 IpU MOCTOSSHHOM 00pallieHnn
K HarJATHOCTH — PUCYHKAM M YEPTEKaAM.



O3HaKOMUTENBHO 1aTh TeMbl: «TeopeMbl M J0Ka3aTeabCTBO. AKCHOMBI»,
«JlokazarenbcTBO OT MOPOTUBHOrO», «CyliecTBOBaHME U €IUHCTBEHHOCTH
NEPIEHAUKYJIApA K OpsAMOW», «MeTon reoMerpudeckux mecr», «Meros yaBOCHUs
Menuanbl», «Teopema Daneca u TeopeMa 0 IPONOPLUOHAIBHBIX OTpe3Kkax», «LleHTp
Macc TpeyrojbHuKay, «/I3MeHeHne TpUroHOMEeTpUIeCKUX (PYHKIIHH MTPH BO3pACTaAHUU
yria», «DopMynsl IsI  paguyCoB BIIMCAHHBIX M OINHCAHHBIX OKPYKHOCTEW
NPaBUWIBHBIX MHOTOYTOJIBHUKOBY», «YpaBHEHUE NPsAMO», «JIBrmxkeHue», «CBoiicTBa
IBUXEHUs», «TeopeMa o0 NMPOU3BENEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUN
OTPE3KOB CEKYILIHUX, TEOpEMa O KBaJpaTe KacaTeJIbHON.

Crnengyer yMEHBIINTHh KOJMYECTBO 4acoB Ha M3ydeHue TeM: «CHMMETpUYHbBIC
¢urypei. OCHOBHBIE CBOMCTBA OCEBOM CHUMMeETpum», «lleHTpanbHas cUMMETpuUs»,
«Ilapannenbubii mepenocy», «IloBopor», «IIpeoOpa3zoBanue mnomodbus. I[lomoOue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 3aJa4M HA ITOCTPOCHHUE C ITOMOUIBIO
LAPKYJI W JIMHEMKW», «JleKkapTOBBI KOOpPAMHATBI Ha IUIOCKOCTW», «Perrenne
TPEyroabLHUKOBY, «[logodue durypy.

BricBoOOAMBILIMECS YaChl HCTIONB30BAaTh HAa PELLIEHUE 33/1a4 U [IOBTOPEHUE.

Bepoamnocmb u cmamucmuka

B cBsi3u ¢ TeM, 4TO JTaHHBI KypC BBI3BIBAET HAMOOJBIINUE CIOXKHOCTH JUIS
oOyuaronmuxcst ¢ 3I[IP, cBsi3aHHBIE CO CHM)KEHHBIM YPOBHEM pa3BUTHUSL CIOBECHO-
JIOTUYECKOTO MBIIUIEHUS, €r0 W3yYeHUE JOJKHO CTPOUTHCS Ha 0a30BOM YpOBHE U
NOCTYITHOM JUIsI YYEHHKOB Marepuasie. OCHOBHOE BHHMAaHUE CIIENYET YACIHUTh
paszenaM, CBS3aHHBIMHA C IIOBTOPEHUEM MPOUAEHHOIO MATepuaja, YBEIUYUTH
KOJIMYECTBO YIPAXKHEHUW W 3aJaHUM, CBSI3aHHBIX C MPAKTHYECKOU AECATEIBHOCTHIO
00yJarommxcs.

HeoOxonumMo mnepecMOTpeTh COJEp)KaHUE TEOPETUUYECKOro MaTepuaia u
XapakTep €ro M3JIOKEHHUs: TCOPETHYECKUH MaTepuall NPENOJHOCHUTH B IPOLECCE
pelIeHusl 3a7a4 W BBINIOJHEHUS 3aJaHUK HATJSIAHO-TIPAKTUYECKOTO XapakTepa; He
TpeOOBaTh BHIBOJAA W 3alIOMUHAHUS CIIOKHBIX (OPMYJI, pellIeHUs HECTaHAAPTHBIX,
TPYAOEMKHUX 3aaHui. P Tem ciienyeT u3ydyarb B 03HAKOMUTEIIBHOM ILIAHE.

[IpumepHas mporpaMmMa mpeaoCTaBIseT aBTOPY paboueld mporpaMmbl CBOOOTY
B pacIpeieICHn MaTepralia o 4eTBepTsaM (TpumectpaMm). Pactipenenenne Bpemenu
Ha W3Y4YCHHE TEM B TEYEeHHE YYEOHOTO To/la CaMOCTOSTEIBHO OIMpPEeAeseTCs
o0pa3oBaTeNbHON OpraHu3alreil U 3aBUCUT OT OCOOCHHOCTEH TPYIIIBI 00YJarOIINXCS
¢ 3I1P 1 ux ocoObIx 0Opa3oBaTeIbHBIX MOTPEOHOCTEH.

IIpumepHble BUABI AesiTeJbHOCTH 00y4arommxcs ¢ 311P, o0ycioBiaeHHbie
0c00bIMH 00pa30BaTeJIbHBIMH MOTPEOHOCTAMH U 00ecredYnBAKOIIUE
OCMBICJICHHOE OCBOCHHE CO/IePKAHUN 00pa30BaHus 10 MpeaMeTy
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«MaTeMaTuKa»

Conepxanue BUAOB AesiTenbHOCTH oOydaroniuxcsi ¢ 3[IP omnpenensiercss ux
0CcOOBIMU 00pa30BaTENbHBIMU MOTPEOHOCTSIMU. [IOMUMO HMIMPOKO UCTOIB3YEMBIX B
OOII OO0 o6mux 1 BceX 00yqaromuxcs BUIOB JIEATEIbHOCTH CIEAYeT YCHUIIUTD
BUJIBI JICATEIIBHOCTH CIICM(UYHBIC SIS TAaHHOW KaTerOpuu JIeTel, 00ecIeunBaroIme
OCMBICJICHHOE OCBOEHHE COJIep,aHusi OoOpa3oBaHUsS MO NPEAMETY: YCHUIICHUE
MPEMETHO-TIPAKTUYECKON JIEATEIIbHOCTH C aKTUBU3AlMEl CEHCOPHBIX CHUCTEM;
4yepeoBaHUE BHUJOB JICSITEIBHOCTH, 3aJCHCTBYIOIIUX PA3JIUYHBIE CEHCOPHBIC
CHUCTEMBI; OCBOEHHE MaTepHraja ¢ ONOpoi Ha aJlfTOPUTM; IIOIIAarOBOCThY B M3YUCHUHU
Marepualia; UCIOJIb30BaHNE JTOTIOJIHUTEIFHON BU3YaIbHOM OMOPHI (CXEMBI, 1a0JI0HBI,
OTIOpHBIC TaOJMIIBI); PEUEBOM OTYET O IIpoIlecCe W pe3yibTaTe ACATEIbHOCTH;
BBINIOJTHEHUE CHEIUATbHBIX 3aJlaHuil, 00ECHEUYUBAIONINX KOPPEKIUIO PETryJIsSIuu
y4eOHO-TI03HABATEIBHOU ESITEIFHOCTH U KOHTPOJIb COOCTBEHHOTO pPe3yJiIbTarTa.

[TpumepHas TemaTHueCcKasi U TEPMUHOJIOrHYecKas jekcuka cootBeTcTtByeT OOIT
000.

Jlns oOyuaronuxcst ¢ 3[IP cyIiecTBeHHBIM SBISIOTCS TPUEMBI PabOThI C
JIEKCUYECKUM MarepuajioM no mnpenmety. [IpoBoaurtcs chneuuwanbHas paboTa Mo
BBEJICHUIO B aKTHUBHBIMA CIIOBAph OOYUYAIONIUXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3yuaembie TEpMUHBI BBOASTCS HA MOJUCEHCOPHON OCHOBE, 00s3aTeIbHA BU3yalbHas
NOA/IepIKKa, aJTOPUTMBI paOOTHI C OIIPEACICHUEM, OTIOPHBIC CXEMBI JJIS aKTyaTH3aliH
TEPMHUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTUKa» B y4eOHOM IJIaHe

B coorBerctBUM ¢ @DepepanbHbIM TOCYIAapCTBEHHBIM 00pa30BATEIbHBIM
CTaHAApPTOM OCHOBHOTO 0011ero o0Opa3oBaHMsl ydeOHbI mpeameT «MaTemaThuka
BXOJUT B TMpeAMETHYI0 o0nacte «MartemaTuka M WH(OpMaTHUKa» U SBISETCA
oOs3aTenbHBIM I u3ydeHus. B 5-9 kmaccax ydeOHbIii mpenmer «MareMaTukay
TPaJUIIMOHHO M3YyYaeTcs B paMKax CJIeIyIOMMX Y4eOHbIX KypcoB: B 5-6 Kiaccax —
Kypca «Maremarukay, B 7-9 kimaccax — KypcoB «AuredOpa» (BKIIOYAs SJIEMEHTHI
CTaTUCTUKUA M Teopuu BeposTHocTer) u «l'eomerpusi». Hactosield mporpammoit
BBOJIUTCSI CAMOCTOSTENbHBIN Y4eOHBIH Kypc «BeposiITHOCTh U CTATUCTUKAY.

HacTosieit nporpammoii mpexycMaTpuBaeTcs BblJICICHUE B yUeOHOM IIJIaHE Ha
U3y4YeHHE MaTeMaTHKU B 5—6 kiaccax 5 yueOHbBIX YAaCOB B HEJIEIIO B TEUEHHUE KAXkI0T0
rojia o0yuenus, B 7-9 kinaccax 6 ydyeOHbIX YaCOB B HEJIENIO0 B TE€UEHUE KaXKJIOT0 rojia
oOyuenwus, Bcero 952 yueOHbIX Haca.

Conepxxanue ydeOHOro mnpenmera «MaTemaTuka», MNOPEICTABIEHHOE B
IIpumepnoii paboueit mporpamme, cootBercTByeT DPI'OC OO0, IlpumepHoii
OCHOBHOW 00pa3oBaTeNbHON MpOrpaMMe OCHOBHOTO OOIIero oOpa3oBaHUS,
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[IpumepHOW aganTUPOBAHHOM OCHOBHOM 00Opa30oBaTEIbHOW MpOrpamMmMe OCHOBHOI'O
o0uiero o0pa3oBaHus 00y4YarOLIUXCs € 3aA€PKKON ICUXUYECKOTO PAa3BUTHS.
TemaTnueckoe IJIaHUPOBAaHHE YYEOHBIX KYpCOB U  PEKOMEHIYEMOE
pacnpeneneHue yueOHOro BpeMEHH JUIsl U3YUYEHHS OTAEIbHBIX TEM, IIPEIJIOKEHHBIE B
HACTOSLIEH Mporpamme, HaJl0 pacCMaTpUBaTh KaK IPUMEPHbIE OPUEHTUPHI B IOMOIIIb
COCTAaBUTEIIO ABTOPCKOW paldouell mporpamMmbl U IMPEXJE BCETO YUYMTENO. ABTOP
pabodeil mporpaMMbl BIIPaBE YBEIUYHUTH MPEAJIOKEHHOE YHCIO y4eOHBIX 4acoB Ha
TeMbl, TpeOyromue Oojiee AMUTENbHOTO u3ydeHUs oOyuatoumumucs c 3I1P, wm
YMEHBLIUTh KOJUYECTBO YACOB HAa TEMbI, U3y4a€Mbl€ HA O3HAKOMUTEIBHOM YPOBHE.
JIOIyCTUMO TaKXe JIOKAJbHOE IEPEPACIPECICHUE WU IIEPECTAHOBKA 3IIEMEHTOB
COJepKaHusi BHYTPM JaHHOrO Kkjacca. KoauuecTBO  HpoBepOYHBIX — padboT
(TeMaTH4yecKuil U UTOrOBBIN KOHTPOJIb KaueCTBA YCBOCHUS yUeOHOr0o MaTepuasa) u ux
TUI (CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PA0OTHI, TECTHI) OCTAIOTCS HA YCMOTPEHHE
yuntesis. Takke yuyuTenb BIIPaBe YBEIUYUTh WIM YMEHBIIUTh YACIO YYEOHBIX YacoB,
orBeI€HHBIX B [lpumepHoil paboueli mporpamme Ha 0000IIEHHE, TOBTOPEHUE,
CUCTEMATHU3allMI0 3HaHUM oOywaroumxcsa. ENMHCTBEHHBIM, HO NPUHIUIHAIBHO
BaXXHBIM KPUTEPHUEM, SBIIAECTCS JOCTUKEHHE PE3ylbTaTOB OOYUYEHMsI, YKa3aHHBIX B
HACTOSIIEH MPOrpaMMe.
[TPUMEPHAA PABOYASA I[TPOTPAMMA YYEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KIIACCBI

esu n3yuyeHust yueOHOro Kypca

[IpuopuTeTHBIMU 1ENISIMU O0yUEHHUSI MaTeMaTHKe B 5—6 Kilaccax sIBJISIOTCS:

" MpoJoJKEeHHE (OPMUPOBAHUS OCHOBHBIX MAT€MaTHYECKUX MOHATHH (4YuCIoO,
BEJIMYMHA, reoMeTpuueckas (urypa), o0ecrneynBaomMMX MPEEMCTBEHHOCTh U
NEPCHEKTUBHOCTh MaTEMAaTUYECKOT0 00pa30BaHus 00yYarOIINXCS;

" pa3BUTUE WHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OOydaromuxcs c
311P, no3HaBaTeNbHON aKTUBHOCTH, UCCIEAOBATENBCKUX YMEHUN, HHTEPECA K
U3YYEHUIO0 MAaTEMATUKHU;

» nojaBeaeHue odyyaromuxcs ¢ 311P Ha ToCcTynmHOM /U1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKU U OKPYKAIOILIETO MUPA;

* (popmupoBaHue (QYHKIMOHAIBHOM MaTeMaTUYECKOM T'PAaMOTHOCTH: YMEHHS
pacno3HaBaTh MaTeMaTUYeCKre OOBEKThI B peabHbIX )KU3HEHHBIX CUTYAILMIX,
NPUMEHSATH OCBOEHHBIE YMEHHUS JJIsl PEIICHHS NPAKTUKO-OPUEHTHUPOBAHHBIX
3a/lay, HMHTEPIPETUPOBATH IIOJYYEHHBbIE PE3YJIbTaThl M OLEHHBATh HMX Ha
COOTBETCTBHUE MPAKTUYECKON CUTYyallUU.

OCHOBHBIE JIMHUM COJEp)KaHMS Kypca MaTeMaTuku B S5—60 Kkiaccax —
apudmeTryeckas U reoMeTpuieckas, KOTOpble pa3BUBAIOTCS MapajuIebHO, KaX/1as B
COOTBETCTBUH C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCHUMO OJIHA OT JIPYTOii, a B

12



TECHOM KOHTAaKT€ M B3aMMOJCHUCTBUU. TaKke B Kypce IPOUCXOIUT 3HAKOMCTBO C
AJIeMEHTaMu aireOphbl U ONMUCATENIbHON CTATUCTUKU.

Nzydenne apudmeTnyeckoro Marepualia HAYMHACTCS CO CHUCTEMAaTH3aluU U
pPa3BUTHs 3HAHWKA O HATYpPAJbHBIX YHCIIAX, MOJYYEHHBIX B HadalbHOU HKoje. llpu
TOM COBEPIICHCTBOBAHUE BBIYUCIUTEIBHOM TEXHUKH W (HOPMHUPOBAHHUE HOBBIX
TEOPETUUECKNX 3HAHUU COYETAETCS C PA3BUTHEM BBIYMCIHUTEIBHON KYJBTYPHI, B
YaCTHOCTH € OOYYEHHEM IMPOCTEUIINM MpUEMaM NPUKUIAKH U OLEHKH PE3YJIbTATOB
BbIYMCIICHUN. V3ydeHue HaTypaibHbIX YACEI MPOAOKAETCS B 6 Kilacce 3HAKOMCTBOM
C HAYaJIbHBIMU ITOHATHUSMHU TEOPHUU IEITUMOCTH.

Hpyroii KpynHblil OJOK B COAEpXKAHUU apU(PMETUYECKON JIMHUHA — 3TO IPOOH.
Hauano u3ydenusi OObIKHOBEHHBIX U JIECATUYHBIX APOOEH OTHECEHO K 5 Kiaccy. ITo
MIEPBbI 3Tan B OCBOEHUM JpoOei, KOorja MpPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU
UAesIMH, TOHATUSAMHU TeMbl. Ilpu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX JApoOeil B
HOJHOM 00BEME MPEIIECTBYET U3YUEHHIO JECATUUHBIX Jpo0eH, YTO 1eaecoo0pa3Ho
C TOYKH 3pEHHUs JIOTMKH H3JIOKEHMsS YMCIIOBOW JIMHUHU, KOrJa MpaBuia JEUCTBUU C
NECATUYHBIMH JIpOOSIMH MOKHO OOOCHOBAaTh YK€ W3BECTHBIMH AJITOPUTMaMU
BBINIOJIHEHUSI IEUCTBUI ¢ OOBIKHOBEHHBIMHU JAPOOSIMU. 3HAKOMCTBO C JECSITUYHBIMU
ApOOSIMH PAaCUIMPUT BO3MOXKHOCTH JUIsl TIOHMMaHUSI OOYYarOIIMMHUCSA MPHUKIIAJTHOTO
IIPUMEHEHUS HOBOM 3aIIUCH IIPU U3YUYEHUU APYTUX NPEAMETOB U IPU IIPAKTUYECKOM
ucrnonb3oBanuu. K 6 kmaccy OTHECEH BTOpPOW 3Talm B HW3Y4YEHUHW JpoOei, Tie
MPOUCXOJUT COBEPUICHCTBOBAHME HABBIKOB CPAaBHEHHUS M NMpeoOpa3oBaHMs ApPoOei,
OCBOEHHUE HOBBIX BBIUNCIIUTEIBHBIX AITOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIYUCICHUMN,
B TOM YHCJI€ 3HAYEHUN BBIPAKEHUM, COACPHKAIIMNX U OOBIKHOBEHHbBIE, U JIECSITUYHbIE
ApoOu, YCTAaHOBJIEHUE CBSA3EH MEX1y HUMHU, PACCMOTPEHHUE MPUEMOB pEILICHUs 3a1a4
Ha ipobu. B Hauane 6 kinacca mpoOMCXOAUT 3HAKOMCTBO C MOHSATUEM TPOLICHTA.

OC00EHHOCTBIO U3YUYEHUS TOJIOKUTENIbHBIX U OTPULATENbHBIX YUCEN SABIISETCS
TO, YTO OHM TAKKE MOTYT paCCMaTPUBATHCS B HECKOJIBKO 3TanoB. B 6 kitacce B Havaie
nu3yuyeHust TeMbl «II0JIOKUTENBHBIE U OTPULIATENBHBIE YUCIIA» BBIIEIAETCS MOATEMA
«llenble yucna», B paMKax KOTOPOW 3HAKOMCTBO C OTPULATEIBHBIMM YHCIAMHU U
JNEUCTBUSAMU C TIOJIOKUTEIBHBIMA WM OTPULIATENIBHBIMM YMCJIAMHU IPOUCXOIUT HaA
OCHOBE COJEP)KATEIBHOTO IMOAXO0JA. OJTO IMO3BOJSET Ha JOCTYIIHOM YpPOBHE
MO3HAKOMUTD YYAIINXCS MPAKTUYECKH CO BCEMU OCHOBHBIMU MTOHATHUSIMU TEMBI, B TOM
yyclie U C MpaBUjaMU 3HAKOB NPHU BBINOJTHEHUH apU(PMETHUYECKUX JIeUCTBUM.
N3ydeHne pamnyioHalIbHBIX YUCENI HA 3TOM HE 3aKOHYMUTCSA, a OyAeT MpOJOHKEHO B
Kypce anreOpsl 7 Kjlacca, YTO CTAHET CJIEAYIOIIMM ITPOXO0JI0M BCEX MPUHUIMITUATIBHBIX
BOIIPOCOB, TEM CAMBIM pa3fiesieHUue TPYAHOCTEHN o0erdaeT BOCIpHUsITHE MaTepuaia, a
pacnpenesieHue BO BpeMEHU CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipu oOyueHuM peleHHI0 TEKCTOBBIX 3aJad B 5—6 Kiaccax HCHOJB3YIOTCS
apudmernyeckue npuéMbl perieHns. TeKCTOBbIEC 3aauM, PellaeMble MPH OTPAOOTKE
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BBIYMCIIMTENBHBIX HABBIKOB B 5—06 Kilaccax, pacCMaTpPHUBAKOTCA 3aJa4M CIIETYIOLIUX
BUJIOB: 3a/Jlaud Ha [BIDKEHHE, Ha 4YacTH, Ha TOKYIKH, Ha paboTry WU
IIPOU3BOJIUTENIBHOCTh, Ha MPOLEHTHI, Ha OTHOLIEHUA W mnpornopuuu. Kpome Toro,
oOydJaroniyecs 3HaAKOMSTCS ¢ NMpUEMaMU pPEIIeHHs 3a7ad 1epedopoM BO3MOMKHBIX
BapUAHTOB, yuaTcs paboTath ¢ nHMOpMaIueH, mpecTaBIeHHON B (hopMe TaOIHI] T
Iarpamm.

B IIpumepnoit paboueldi mporpamMme TNPEIyCMOTPEHO (GOPMHUPOBAHUE
MIPOIEIEBTHYECKUX ANIreOpanyecKux MpeAcTaBlIeHH. bykBa Kak CHMBOJI HEKOTOPOTO
Yucjaa B 3aBUCHMOCTH OT MAaTeMaTHYECKOTO KOHTEKCTa BBOJUTCS MOCTENEHHO.
BykBeHHass CUMBOJIMKA HIMPOKO HCIIOJIB3YETCS MPEXJE BCEro JUIsl 3amucu OOLIMX
YTBEPXKJICHUM W TMpeJIoKeHUuH, (opmMys, B UYACTHOCTH ISl BBIUYUCICHUSA
Ir€OMETPUYECKHUX BEJIMYHH, B KAUECTBE «3aMECTUTENSD YUCIIA.

B kypce «Marematuku» 5—6 KiIaccoB NpEACTaBICHA HArJIAIHAs T€OMETPUs,
HamlpaBlieHHass Ha  pa3BUTUE OOpPa3HOrO  MBILUIEHUS, HIPOCTPAHCTBEHHOTO
BOOOpaKeHUs!, U300pa3UTENbHBIX YMEHUN. DTO BaXKHBIN ATAIl B U3YYEHUU T€OMETPUH,
KOTOPBIM OCYIIECTBISIETCS HA HArJISAHO-IIPAKTHYECKOM YPOBHE, OIMPAETCA Ha
HarJsIIHO-00pa3Hoe  MbIlIUIeHHe oOywaromuxcsi. bornpmas poiap  OTBOAMTCA
OPAKTUYECKOM  JEATEIBbHOCTH,  ONBITY,  OKCIIEPUMEHTY,  MOJCINPOBAHUIO.
OOyuaromuecs 3HaAKOMSTCS C T€OMETpUYECKMMHU (UrypamMu Ha IUIOCKOCTH WU B
IPOCTPAHCTBE, C WX MPOCTEHINMMH KOHPUTYpaIusiMu, ydaTcsi u300pa)kaTh MX Ha
HEJIMHOBAaHHOM W KJIETYaTOl Oymare, pacCMaTpuBAIOT WX MpocCTeillne cBoiicTBa. B
Mpoliecce M3YyUYEHHs HArsJHON reOMETPUM 3HaHUS, MOJyYEHHbIE OOYYaOIIMMUCS B
Ha4yaJIbHOM LIKOJIE, CACTEMATU3UPYIOTCS U PACILIUPSIOTCS.

MecTo yueOHOro Kypca B yueOHOM ILJIaHe

CormacHo ydeOHOMY IUIaHy B 5—6 Kiaccax H3Yy4yaeTcss WHTErPUPOBAHHBIN
npeamer «MareMatukay, KOTOpbIA BKJIIOYAeT apu(PMETHUYECKUd MaTepual u
HaTJISHYI0 T€OMETPHUIO, a TAKXKE MPOMNEACBTUUECKUE CBEICHUS U3 alNreOphl, 2IEMEHTHI
JIOTMKH U Hayaja OMHUCATEIbHON CTaTUCTHKHU.

VYueOHbIl TIaH Ha U3yUYEeHUE MAaTEMaTHKU B 5—6 KjlaccaX OTBOJUT HE MEHee 5
y4eOHBIX 4acOB B HENENIO B TEUCHUE KaXAOro roja o0y4yeHus, Bcero He MeHee 340
y4eOHBIX 4acoB.

Conep:xkanue y4eOHOro kypca (1mo rogam o0y4eHusi)
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5 KIIACC

Hamypanvnwie uucna u Hyno

HartypaneHoe uwmcio. Psapg HatypaneHbix uymcen. Ywcino 0. M3o0paxeHue
HATypaJbHBIX YUCEJ TOUKAMU HA KOOPJUHATHOM (YUCIOBOM) IPSIMOM.

[lo3unmonHass cucremMa CUMCIeHus. Pumckas Hymepayus Kak npumep
HeNoO3UYUOHHOU cucmembl cuucienus®. JIecATuuHas CUCTEMA CYHUCIICHMS.

CpaBHeHUE HaTypaldbHbIX YKCEI, CPABHEHUE HATYPAIbHBIX YUCEN C HYJIEM.
Cnioco0bl cpaBHeHUs1. OKpyTIeHNE HATYPaTbHbBIX YUCEN.

CroxeHre HaTypaJbHBIX YUCEJ; CBOMCTBO HYJIS MPHU CIO0KEHUU. BbruutaHue
KaK JeiCTBUE, 00paTHOE CIOXKEHHUI0. Y MHOYKEHUE HaTyPaJIbHBIX YACEIT; CBOMCTBA HYJIS
U eIUHUIBI TP yMHOXXEHUU. JlemeHue Kak JeicTBHe, OOpaTHOE YMHOMXEHHUIO.
KoMmrioHenTsl  aedcTBUM, CBA3b  MexAy HuUMH. [IpoBepka  pesynbTara
apupmeTnyeckoro JaedctBus. llepemecTutrenbHOE W COYETaTEIbHOE CBOICTBA
(3aKOHBI) CIIOXKEHUSI W YMHOXEHUS, pacnpeoeiumenbHoe CE0Ucmeo (3aKOH)
VMHOMNCEHUSL.

Ucnonb3oBanue OYKB 1Ji1 0003HAUYEHUS HEM3BECTHOTO KOMITOHEHTA M 3alUCH
CBOMCTB apu(METUUYECKUX JACHUCTBUH.

Lenumenu u xpamuvle uucia, pasnokeHHue Ha MHOxutenu. [Ipocteie n
cocTaBHbIe uucha. [lpusnaxu oenumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ 0CTaTkoM.

CreneHb ¢ HATypaJIbHBIM [IOKa3aTeJIeM. 3amnuch 4YHCIA B BHUAE CYMMBI
pPa3psAIHBIX CIAraeMbiX.

UucnoBoe BbIpakeHUE. BpIUMCIEHHWE 3HAYEHWH YMCIIOBBIX BBIPAKECHMI;
MOPAJIOK  BBINOJHEHHUS  JAeUCTBUU.  Mcmosib30BaHME  TPU  BBIYMCIICHUSAX
MEePEMECTUTEIHLHOTO M COYETATEILHOTO CBOMCTB (3aKOHOB) CJIOKEHUS U YMHOXKEHHUS,
pacnpeoenumenbHo20 C80UCMBA YMHONCEHUSL.

podu

IIpencraBierne o JOpoOM Kak CIOCOOE 3amMMCHM  YacTH  BEIWYHHEIL.
OObikHOBEHHBIE ApoOu. [IpaBunbHble U HenpaBuibHbIE Apodu. CMelianHas ApoOb;
MIPEICTABJIICHUE CMEIIAHHOM APOOH B BUE HEMPABWIHHON JPOOH U BBIICICHUE TIEION
YaCTH YUCJIa U3 HEeMpaBWIbHOU Apoou. M3o0pakeHue aqpodeit ToukaMu Ha YUCIOBOU
npsimoii. OcHOBHOE CBOMCTBO Jpobu. Coxpawenue opobeii. Ilpusedenue opoou x
HogoMmy 3HameHamento. CpaBHEHHE Jpo0ei.

CrnoxeHre W BhIUMTAHUE APOOEH. YMHOXEHHE U JelieHHne ApoOeil; B3auMHO-
oOpatHble 1pobu. Haxoowcoenue wacmu yenoeo u yeno2o no e2o 4acmu.

13nech u nanee KypcuBoM 0O03HAYEHBI TEMbI, H3Y4EHHE KOTODPBIX IIPOBOAMTCA B 03HAKOMHUTENLHOM IiaHe. Ilemaror
CaMOCTOSTEIILHO OTMpPEeeNsieT 00beM H3y4aeMOoro MaTepuara.
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Hecstuunas 3amuck npoOeii. [lperncraBmenue aecsITHUHONW npoOW B BUIE
00bIKHOBEHHOM. M300pakeHne NeCITUYHBIX ApoOel TOYKaMH Ha YMCJIOBOM MPSIMOM.
CpaBHeHHE JEeCATUYHBIX APOOEH.

ApubdmMernueckne ACHCTBUA C  JCCATUYHBIMH  ApoOsmMu.  OxpyeineHue
oeciamuyHbIx Opooell.

PenieHue TeKCTOBBIX 32124

Pelienne TeKCTOBBIX 3a/1a4 apuPMETHUECKUM CIIOCOOOM. PeuteHue nocuieckux
3a0au. Pewienue 3a0ayu nepebopom ecex 803modHcHblx eapuanmos. Vicnoyb3zoBaHue npu
pEIICHUY 3a7a9 TaOJIHI] U CXEM.

Pemenne 3amau, conepiKaliMX 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMYUHBI:
CKOPOCTb, BPEMsI, PaCCTOSIHHE; 1IeHa, KOJIMYECTBO, CTOMMOCTh. ETMHUATIBI N3MEpEHUS:
Macchl, 00bEMa, IEHBI; PACCTOSIHUS, BpEMEHHU, CKOPOCTH. CBI3b MEXIY €IUHUIIAMU
M3MEPCHUSI KaXKT0W BETUIMHBI.

Pemenne oCHOBHBIX 3a7a4 Ha IPOOH.

[IpencraBienue TaHHBIX B BUI€ TaOJHII, CTOJIOYATHIX AHATPAMM.

Harasignasi reomerpust

Harnsiaable npencraBieHus o Gurypax Ha IIOCKOCTH: TOYKA, MpsMasi, OTPE30K,
Jy4, yroJj, JIOMaHasi, MHOTOYTOJIbHHUK, OKPYKHOCTb, Kpyr. Yroia. [Ipsmon, octpeii,
TYHOM U pa3BEPHYTHIE YTJIbI.

JlnnHa oTpe3ka, METPUYCCKUE SIUHUIILI ITUHBL. JITMHA JTOMaHOM, TepuMeTp
MHOTOYTOJIbHUKA. I3MEpeHre 1 MOCTPOSHUE YTIIOB C TIOMOIIBIO TPAHCIIOPTHPA.

Harnsnaele mpencraBieHus o (urypax Ha IJIOCKOCTH: MHOTOYTOJBHUK;
MIPSMOYTOJIBHHK, KBaJIpaT; TPEYTOJIBHUK, O paseHcmae gueyp.

N3o0paxkenne ¢uryp, B TOM 4YuCiIe Ha Kierdatoil Oymare. [locmpoernue
KoHghueypayuil u3z yacmeti npsamotl, OKPYICHOCMU HA HEeNUHOBAHHOU U KIemuamotll
bymaee. Vicnonb30BaHNE CBOMCTB CTOPOH U YTJIOB PSIMOYTOJIbHUKA, KBaJIpaTa.

[lnomanes NOpSIMOYTrOIbHUKA W  MHOTOYTOJBHUKOB, COCTABJICHHBIX U3
PSIMOYTOJIbHUKOB, B TOM dYHuce (GUryp, M300pakEHHBIX Ha KIeT4aToOW Oymare.
EnnHuie1 naMepenus miiomaim.

Haenaownvie npedcmasnenus o npocmpancmeeHuvix uaypax: npsamoy20ibHblil
napannenenuned, Kyo, MHo202panHuku. M3o06pasxicenue npocmeriuiux MHO202PaAHHUKOB.
Pazeépmrku xyba u napannenenuneoa. Cozoanue mooeneti MHO20SPAHHUKOS (U3
bymazu, nposonoxu, naacmuiuna u op.). O6vém npamoy2o1bH020 napaiieienuneoaq,
Kkyoa. Eounuyst usmepenus o6véma.
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6 KJIACC

Hamypanvnule yucna

Apudmernueckre JEUCTBUS C MHOTO3HAYHBIMU HATypalbHBIMH YHCIIAMHU.
YuciioBble BBIpAKEHUS, TOPSAIOK JEHCTBUM, UCIIONBb30BaHUE CKOOOK. Mcnonp30Banue
MpU BBIYUCIICHUSAX TEPEMECTUTEIIBHOTO M COYETATEIbHOIO CBOWMCTB CJIOKEHHS H
YMHOXEHUSI, pacnpeoeaumenbHo2o ceoucmaa ymuodcenus. OKpyTiieHHE HATypaIbHBIX
quces.

Jlenutenn U KpaTHBIC YUCTA; HAUOOIbWUL 00WuULl Oelumens U HAuMeHblulee
obwee kpamuoe. [lenumocmos cymmul u npoussedeHus. Jlenenne ¢ OCTaTKOM.

Jlpoou

OObIkHOBEHHas JpoOb, OCHOBHOE CBOMCTBO JpoOM, COKpallleHHE JpoOei.
CpaBHeHMe U ynopsijouMBaHue apoOei. Perienue 3agad Ha HaXOXJACHHE YACTH OT
[EJOr0o M 1EeJOoro Mo ero yactu. JlpoOHoe YMCIo Kak pe3yibTaT JIeJCHUS.
[Ipencrapienune necATUYHON NpoOM B BUIE OOBIKHOBEHHOW APOOW M BO3MOKHOCTH
MpeJCTaBICHUs] OOBIKHOBEHHOW NpoOM B BHUJE JecITUUHOU. JlecsiTuunbie apolu u
MeTpuueckas cucteMa mep. ApudmeTudeckue JEHCTBUS U YUCIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JCCATUYHBIMU JPOOSMHU.

OtHomenue. JleneHue B JaHHOM OTHOUIEHUHU. Macwima6b, TPONIOPIUSL.
[IprmeHenue nponopurii Opyu peIeHuH 3a1a4.

[Tonatue npoueHTa. BeruuciaeHre nNpoueHTa OT BEJIMYUHBI U BEIUYUHBI IO €€
IPOLIEHTY. BhIpakeHre MPOIEHTOB NeCATUYHBIMH JpoOsimu. Pemienue 3amad Ha
NPOLIEHTHI. BelpakeHNe OTHOILLICHHS BEIMYUH B MPOLIEHTAX.

Ilonoscumenvuvie u ompuyamenvhvle yucaa

[TonoxxutenpHbIe W oTpHUlaTeNbHBIe Yucna. llenple yucna. Mooyav uwucna,
ceomempudeckas uHmepnpemayus mooyisa uducia. V3o0pakeHue dHcen Ha
KOOPJMHATHOU NPSIMOU. Hucnosvle npomerncymru.

CpaBHenne uucen. ApudMeThyecKue IEHCTBUS C TIOJOXXKHUTEIbHBIMU H
OTpUIIATEILHBIMU YUCIIaAMHU.

[IpssmoyrosibHasi cuctemMa KOOpAWHAT Ha TUIOCKOCTH. KoopauHaThl TOYKK Ha
I0cKoCTH, abciucca u opauHata. [locTpoeHne Todek M GUTyp Ha KOOPAUHATHOM
IIJIOCKOCTH.

bykeennvie evipasricenus

[Ipumenenue OyKB AJid 3alIUCH MATEMATUUYECKUX BBIPAXKECHUN U MPEIIOKEHUH.
CpoiicTBa apu(pMETUUYECKUX JCHCTBUN. bDyKeeHHble GblpadCceHuss U HUCI08ble
noocmanoskyu. ByKBEHHbIE PaBEHCTBA, HAXOXIECHUWE HEU3BECTHOTO KOMIOHEHTA.
®opMmyibl; (HopMyJibl IEpUMETpPa U TUIOLIAAN MPSAMOYTOJIbHUKA, KBaApara, 00véma
napannenenuneoa u Kyoa.
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Pewienue mexcmoewix 3a0au

Perenne TeKCTOBBIX 3a7a4 apu(METHIECKIM CIIOCOOOM. Pewtenue no2uieckux
3a0auy. Pewenue 3a0au nepebopom ecex 603MONCHBIX 8APUAHMOS.

Pemenne 3amad, comep)Kamux 3aBUCHMOCTH, CBSI3BIBAIOIINX BEIUYUHBL:
CKOpPOCTbh, BpeMsl, pacCTOSIHHE; IIeHa, KOJIMYECTBO, CTOUMOCTD; TIPON3BOUTEIHLHOCTD,
BpeMs, 00BbEM paboThl. EnuHWIBI W3MEpEeHHs: MacChl, CTOMMOCTH, PaCCTOSHUSA,
BpeMeHH, CKOPOCTH. CBs3b MK SAMHHUIIAMHA NU3MEPEHUS KaXI0H BEITMUUHBI.

Pemenwne 3ama4, cBSI3aHHBIX C OTHOIIICHUEM, MTPOMIOPIIMOHAITBHOCTHIO BEITUYHH,
MPOIICHTAMH; PEIIEHNE OCHOBHBIX 3a71a4 Ha IPOOH U TPOIICHTHI.

Oyenxa u npukuoxa, okpyeierue pe3yibmamd.

Cocmasnenue 6YK8EHHBIX BbIPANCEHUL NO YCILOBUIO 3A0aAYU.

[IpencTraBnenre MaHHBIX € TOMOIIBIO Tabmui u guarpamm. CromOdarbie
JMarpaMMbl: YTCHHE U TIocTpoeHue. UTeHHe KPYyroBbIX JTHAarPaMM.

Haznaonaa ceomempusn

Harnsoaeie npencraBienns o purypax Ha TUIOCKOCTH: TOYKa, TIpsiMasi, OTPE30K,
Jyd4, YTOJ, IOMaHas, MHOTOYTOJIbHUK, YeThIPEXYTOJILHUK, TPEYTOJIbHHUK, OKPY>KHOCTD,
KPYT.

Bzaumnoe pacnonoosicenue 08yx npsamvix Ha NIOCKOCMU, NAPALLENbHble NPIMble,
nepneHouKyiapHole npsimvle. VI3MepeHue paccTOSHUN: MEXAYy IBYMS TOYKaMH, OT
TOYKH JIO TIPSIMOM; ITTHHA MapIIpyTa Ha KBAJAPAaTHOMN CETKE.

N3mepenre W MOCTpOCHHE YIIOB C TIOMOIIBIO TpaHcmoptupa. Buabl
TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIN, IPSAMOYTOJIbHBIN, TYNOYTOJIbHBIM;
pPaBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeThIpEXYTONBHUK, IIPUMEPBHI
YeTBIPEXYTOJLHUKOB. [IpsSAMOYTroNbHUK, KBaapaT: MCIOJb30BaHUE CBOWCTB CTOPOH,
yTJI0B, AMaroHaneil. M3obpaosicenue ceomempuueckux ueyp Ha HeIUHOBAHHOU bymaze
C UCNONb308AHUEM YUPKYIA, JUHEUKU, Y2oabHuKa, mpancnopmupa. Iloctpoenust Ha
KJIeT4yaTon Oymare.

[Tepumerp MHOTOYTONBHUKA. [loHATHE TUTOIATN (DUTYPBI;, SAMHHIIBI H3MEPEHUS
wiomiaau. [TpubmmkEéHHOE 3MepeHue TIomaay GUryp, B TOM YHCIIe Ha KBaJIpaTHON
ceTke. [lpubausicénnoe usmepenue OnUHbl OKPYHCHOCMU, NIOUAOU KpYed.

Cummempus. yeHmpanivhas, ocesas u 3epkaivHas cummempuu. Ilocmpoenue
CUMMEMPUYHBIX Pueyp.

Haenaonvle npedcmasienus 0 npocmpaHCmeeHHbX ueypax: napaiieienuneo,
KyO, npuzma, Rnupamuod, KOHyc, yuiuHop, wap u ceepa. Hzobpadxcenue
npocmpancmeennvix @ueyp. llpumepsvl pazeépmox MHO202PAHHUKOS, YUTUHOPA U
konyca. Cozdanue mooenell NpoCMpaHCMBeHHbIX ueyp (U3 oymazu, npoonoKu,
naACMUIUHA U op.).

Ionamue o06véma; eounuyvl usmepenus obvéma. OO6BLEM NPAMOY20TLHOSO
napannenenuneoa, Kyoa.
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[TPUMEPHA S PABOYAS ITPOTPAMMA YUYEBHOI'O KYPCA «AJITEBPA». 7-9
KJIACCBI

Hean n3yyeHust yueOHOro Kypca

AnreOpa sBIS€TCS OJHWM W3 OMOPHBIX KypCOB OCHOBHOWM IIIKOJIBI: OHA
obecrieunMBaeT M3y4eHUE JIPYTHX JUCIUIUIMH, KaK €CTECTBEHHOHAYYHOIO, TaK H
T'YMaHUTAPHOTO IIUKIIOB, €€ OCBOCHUE HEOOXOIUMO JIJIsl IPOJOJIKEHUSI 00pa30BaHUS U
B TOBCEIHEBHOW >XHU3HU. Pa3BuTue y oOydaromimxcsi Hay4dHbIX MpPEICTaBICHUN O
POUCXOXKJECHUN M CYUIHOCTH airedpanueckux aOCTpakiMii, crocobe OTpaxeHus
MaTeMaTUYECKOM HAyKOW SIBJIEHUW U MPOIECCOB B MPUPOAEC U OOIIECTBE, POJIU
MaTeMaTU4YECKOT0 MOJICIMPOBAHMS B HAYYHOM MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
(bOpMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS M KAYECTB MBIIIJICHUS, HEOOXOIUMBIX JIJIS
ajanTaiyy B COBpeMeHHOM ItudpoBoM ob1iecTBe. M3yueHue anredpsl eCTeCTBEHHBIM
oOpazoM oOecreunBaeT pa3BUTHE YMEHHs HaOI0/1aTh, CPaBHUBAThb, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTHUYHOCTU MBIIUICHUS, CIIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JCHCTBHS W BBIBOJIBI, (POPMYIUPOBATH
yTBepxKaeHus. OcBoeHHE Kypca anreOpbl oOecrnedyrBaeT pa3BUTUE JIOTUYECKOTO
MBIIIJICHUS OOYYalOIIUXCS: OHU HCIONB3YIOT JEyKTUBHBIE U WHIYKTUBHBIC
paccyxkneHus, oO0O0OIIeHre W KOHKPETU3allhio, a0CTparupoBaHUE U aHAJOTHUIO.
OOyuenue anreOpe mnpeanojaracT 3HAYUTEIbHBIH OO0OBEM CaMOCTOSATEIbHOU
NEeATEABHOCTH  OOYYAIOIIMXCS, TO3TOMY CaMOCTOSITEIbHOE peuieHue  3aaad
€CTECTBEHHBIM 00pa30M SBJISIETCS peanu3alued JeAaTeIbHOCTHOTO MPHUHIUIIA
00yueHus.

B crtpyktrype mporpammel yuyeOHOro kypca «Airedpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHHUMAIOT COJEepKaTeIbHO-METOANYECKUE JUHUU: «Yucna u
BBIUHCIICHUS»; «AJreOpanvecKkue BbIpAXCHHUS»; «YPAaBHCHHS U HEPABEHCTBAY;
«Dynkum». Kaxaas u3 3TUX COIEPKATENBHO-METOAUYECKUX JTUHAN PAa3BUBACTCS HA
MPOTSDKEHUH TPEX JIET M3YYCHHS Kypca, €CTECTBEHHBIM OOpa3oM MEperuieTasch U
B3aUMOJICHCTBYS C JPYTUMH €ro JUHUSAMH. B Xo1e u3ydeHus Kypca o0ydarommmcs
MPUXOJIUTCST JIOTUUECKU PaCCyX JaTh, MCIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIM
S3bIK. B CBSI3M C 3THM 11€51€c000pa3HO BKIIOYUTH B MPOTPAMMYy HEKOTOPHIE OCHOBBI
JIOTHUKH, TTPOHU3BIBAIOIINE BCE OCHOBHBIC PA3/Ieiibl MATEMAaTHIECKOTO 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJAQJCHUIO  OOYYAIOIIMMHUCS  OCHOB  YHHUBEPCAIBLHOTO
MaTeMaTH4YECKOro si3bIika. TakuM 00pa3oM, MOKHO YTBEPKIAATh, UTO COACPIKATEIHHOM
U CTPYKTYPHOU OCOOEHHOCTBIO Kypca «Aredpa» sIBISETCS €ro MHTETPUPOBAHHBIN
Xapaxrep.

Conepxanune JnmHUM «Yucna W BBIUMCICHUS» CIYKUT OCHOBOM  JIA
JanbHENIIero M3y4yeHuss MaTeMaTHKH, CHOCOOCTBYET PAa3BUTHIO Yy OOYHarOIIMXCS

JJOTHYCCKOI'O MBIIIJICHNA, q)OpMI/IPOBaHI/IIO YMCHHUA IIOJIb30BATLCA aJIlrOpUTMaMu, a
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TaK)K€ TPUOOPETCHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX [IJISl MMOBCEIHEBHOMN
KU3HU. PazBUTHE MOHATHS O YKMCIICe B OCHOBHOM IIKOJIE CBSI3aHO C PAIlMOHAILHBIMU U
UppalMOHATBHBIMHM YKCIIaMU, (DOPMUPOBAHUEM MPEJCTABICHUN O JEUCTBUTEIHHOM
yyciie. 3aBeplIeHre OCBOSCHUS YUCIOBON JTMHUM OTHECEHO K CTapllieMy 3BeHY 00Iero
o0pa3oBaHUs.

Coneprxkanue AByX ajareOpandeckux JUHUN — « AreOpandeckre BEIPKEHUs U
«YpaBHEHHS W HEPABEHCTBa» CIOCOOCTBYET (OPMHPOBAHHMIO Y OOYUYAIOIIUXCS
MaTeMaTUYeCKOro ammapara, HEOOXOJUMOTO JUIsl PEIICHUS 3a7ad MaTEeMaTHKH,
CMEXKHBIX TPEAMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a7ady. B OCHOBHOM IIKOJIE
y4eOHbII MaTepuan TPYNIUPYeTCs BOKPYT pPAIMOHAIBHBIX BBIpaKEHUU. AlreOpa
JEMOHCTPUPYET 3HAUCHUE MAaTEMATUKU KaK 3bIKa JJII TOCTPOCHUSI MATEMAaTUUECKUX
MojieJiel, OMUCaHUsl MPOIIECCOB U SABJICHUM peanbHOTO Mupa. B 3amaum oOydeHus
anreOpe BXOST TakXke JalibHEWIIee pa3BUTHE aJITOPUTMUUYECKOTO MBIILICHUS,
HEOOXOJIUMOT0, B YaCTHOCTH, JJII OCBOCHHUSI Kypca WH(POPMATHUKH, U OBJIAJICHUE
HaBBIKAMHU JICTYKTUBHBIX paccyxaeHui. [Ipeodpa3zoBanue CUMBOIBHBIX (POPM BHOCUT
CBOM crnenupuYecKuid BKJIAJ B pa3BUTHE BOOOpa)XEHUs, CIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPYECTBY.

Conepxanue (PyHKIIMOHATBHO-Tpa®UUECKOW JTUHUU HAIEJICHO Ha TOJIyYCHHE
IIKOJIbHUKAMU 3HAHUK O (DYHKIMAX KaK BaKHEHIIEeH MaTeMaTHYeCKONW MOJCIH IS
OMHCAHUS W HWCCIEAOBAHHS Pa3HO-OOpPA3HBIX MPOIECCOB M SIBICHUW B TPHUPOJAC U
oOmectBe. M3ydeHne »TOoro Marepuana CHOCOOCTBYET Pa3BUTHIO Y OOydYaroIIMXCsS
YMEHHS UCIOJIb30BaTh Pa3JIMUHbIC BBIPA3UTEIIbHBIE CPEACTBA SI3bIKA MATEMATUKUA —
CJIOBECHbIE, CHUMBOJIMYECKUE, Tpaduueckue, BHOCUT BKJIag B (HOpMUpPOBAHUE
MPEJCTABICHUI O POJIM MAaTEMATUKHU B PA3BUTUU LIMBUJIU3AIUU U KYJIbTYPHI.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo ydeOHOMY TIUIaHy B 7-9 Kiaccax wH3ydaeTcsi Y4EOHBIM Kypc
«Anrebpa», KOTOPBIA BKIIIOUAET CIICAYIONIME OCHOBHBIE pa3JeNbl COJCpPIKAHUS:
«Yucna W BBIUUCICHHS», «AJTeOpanyecKue BBIPAXKCHUS», «YPaBHEHHS U
HEPaBEHCTBa», « DYHKIIUNY.

VY4eOHbIi mIaH Ha U3ydyeHHe anreOpsl B 7-9 kiaccax OTBOOUT HEe MeHee 3
y4eOHBIX YacOB B HEJAENIO0 B TEUEHUE KaXKJIOro rojga oOydeHHs, BCEro 3a TpU Toja
oOyueHusi — He MeHee 306 yueOHbBIX YacoB.

Copnepxanue yue0HOro Kypca (1mo rogam o0y4eHmust)
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7 KIIACC

Hucna u éviuucienus

PanyonaianHblIe unciia

JlpoOu OOBIKHOBEHHBIC W NIECATHYHBIC, TIEPEXO] OT OAHOU (POPMBI 3amHCH
npobert k gpyroil. IloHsTHe palMOHAIBLHOTO YMCIA, 3alKHCh, CpPaBHEHHE,
yHOPSAJOYUBAHUE  pPAIMOHATBHBIX  yuceld. Apudmerndyeckue  JEHCTBUA €
palMOHAIBHBIMA YHWCJaMU. PelieHune 3aad U3 peaibHOM MPAKTUKH HA YacTd, Ha
Ipoowu.

CreneHb € HaTypaJbHBIM IIOKa3aTeJeM: OIpeJesieHne, MpeoOpa3oBaHue
BBIPKEHUI Ha OCHOBE OIPECIICHHUS], 3aITUCh OOJBIITNX YUCEN.

[Ipo1ieHTHl, 3aNMCh MPOIIEHTOB B BUAE APOOH U IpoOU B BHUJI€ MPOIEHTOB. Tpu
OCHOBHBI€ 33/1a4M Ha IIPOLEHTHI, PELICHUE 3a/1a4 U3 PEAIbHON IIPAKTUKHU.

[IprumeHeHne NpU3HAKOB JETUMOCTH, PA3JI0KECHUE HA MHOXKUTEIN HATYPATbHBIX
YUCEIL.

PeanvHble 3aBHCHMMOCTH, B TOM YHCIE npsamas u

oOpaTHasi IPOMOPIIMOHATLHOCTH.

Anzebpauueckue eviparxcenus

IlepemeHHBIE, YMCIOBOE 3HAYECHHE BBIPAXKEHUS C NMEPEMEHHOU. [[omycTuMmble
3HAYCHMS TepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXK]y BEJIMYMHAMHU B BHUJIE
dbopmynbl. Beraucnenus no Gpopmynam.

[TpeobpazoBanrie OYKBEHHBIX BBIPAKEHUN, TOKICCTBEHHO PABHBIC BHIPAKECHMUS,
MpaBwiia MpeoOpa3oBaHUsl CYMM M TMPOW3BEICHUM, MPaBWIA PACKPHITHUS CKOOOK H
pUBEACHUS TIOJIOOHBIX ClIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OnHowiensl U1 MHoOrowieHsl. CteneHb MHoOrouwieHa. CJoKeHHe, BbIYUTAHHE,
YMHOKE€HUE MHOTOWJICHOB. DOPMYJIbl COKPAIIEHHOTO YMHOKEHUS: KBaJpaT CYMMBI U
KBajJipaT pa3HocTu. PopMyna pa3HOCTH KBaApaToB. Pa3noxkeHne MHOTOUICHOB Ha
MHOKHTEH.

Ypasnenusn

YpaBHeHHE, KOpPEHb YpaBHEHHUs, TIpaBUjia TpeoOpa3oBaHMs YpaBHEHUS,
PaBHOCUJIBHOCTDb YPaBHEHUN.

JIuHeiHOEe ypaBHEHHE C OJHOW IEPEMEHHOW, YMCIO KOPHEW JIMHEMHOIO
yYpaBHEHUSI, PEIICHUE JIMHEWHBIX YpaBHEHUI. COCTaBICHUE YPABHEHUM IO YCIOBHIO
3agauyu. Pelenre TeKCTOBBIX 3a/1a4 ¢ MOMOIIbIO YPABHEHHUI.

Jlunetinoe ypaenenue ¢ 06yms nepemennvimu u e2o 2pagux?. CucremMa IBYX
JIMHEWHBIX yPaBHEHUW C JBYMS IEPEMEHHBIMU. PelieHne CHUCTeM ypaBHECHUU

2 351ech U asiee KypcUBOM 0003HAUEHB! TEMBbI, M3yYEHHE KOTOPBIX IIPOBOAMTCS B 03HAKOMMTEILHOM IiaHe. Ilegaror

CaMOCTOATECJIbHO OIPCALCIIACT 00BeEM n3y4acMoro mMmarepuaja.
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coco0OM MOJICTaHOBKH. IIpuMepbl peleHns] TEKCTOBBIX 33/1a4 € IMOMOIIBI CUCTEM
YPaBHCHUU.

Koopounamot u cpagpuxu. @ynkyuu

Koopaunara Touku Ha npsmon. YnciioBble TPOMEXYTKU. PaccTrosHne Mexay
IBYMsI TOYKAMU KOOPAMHATHOMN IPSIMOM.

[IpsimoyronbHast cucrema koopauHaT, ocu OX u Oy. AOcuucca u opauHarta
TOYKH Ha KOOPAMHATHOM miockocTu. [Ipumeps! rpadukoB, 3agaHHBIX (HOPMYIaMHU.
UYrenue rpaMKoB peabHbIX 3aBUCHUMOCTEH.

[lonstue ¢yukmun. I'padux dynkuuu. CpoiictBa ¢(ynkuuid. Jluneiinas
¢ynkuus, e€ rpaduk. ['papuk pynkuun y = kx + b. I paguueckoe pewenue nunetinvix
VPasHeHUU U CUcmem JUHEeUHbIX YPAGHEHUU.

8 KUIIACC

Yucna u éviuucnenun

KBagpatueiit kopeHb w3 uucna. [lowamue 06 uppayuoHarbHom 4ucie.
Jecamuunvie npubaudicenuss uppayuoHaivhvlx yucen. CBoWcTBa apupMETUUECKUX
KBaJIpaTHBIX KOPHEW U X MPUMEHEHHE K MPEeoOPaA30BAHUIO YUCIIOBBIX BhIPAKEHUN U
BBIUUCIICHUAM. /[eticmeumenvHbvle YUcid.

CreneHb € LENbIM MOKaszareseM u €€ cBoicTBa. CTaHgapTHas 3alKCh YUCIA.

Anzebpauueckue evipasriceHus

KBagpaTHbIil TpEXUiEH; pa3oKeHUE KBaJAPATHOTO TPEXUWIEHA HA MHOXHUTEIH.

AnreOpanyeckas 1po0b. OCHOBHOE CBOMCTBO anreOpandeckoil 1poou.
Cnoxenue, BBHIYMTAHUE, YMHOXCHHE, JeJIeHHe aiareOpandeckux  JapoOei.
ParmonanbHbIe BRIpOKEHUS U UX TIpeoOpa3oBaHue.

Ypasenenusa u nepasencmea

KBagpatHoe ypaBHeHue, popMysia KOpHEW KBaJIpaTHOrO ypaBHEHUA. Teopema
Buema. Peuienne ypaBHEeHUH, CBOAAIINXCS K JIMNHEWHBIM U KBaApaTHbIM. [Ipocrenne
JIpOOHO-pallMOHANIbHBIE YPABHEHMUS.

I'paguueckas unmepnpemayusi ypasHenui ¢ 08yMsi NEPEMEHHLIMU U CUCTEM
JIUHEUHbIX YPABHeHull ¢ 08yms nepemeHHvlMu. lIpuMepsl pEIIEHHs CHCTEM
HEJIMHEWHBIX YPABHEHHM C IBYMSI IEPEMEHHBIMM.

Pelenne TeKCTOBBIX 3a/1a4 aareOpanyeckum crocoOoMm.

HucnoBble HEPABEHCTBA U MX CBOWCTBA. HepaBEHCTBO ¢ OAHOM NMEPEMEHHOM.
PaBHOCHIIBHOCT, HEpaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJJHOM NMEPEMEHHOI.
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Dyukyuu

[Tonsitue pynkumu. O0IaCTh ONPEIEICHNUS U MHOKECTBO 3HAUCHUH (QYHKITHH.
Crioco6nl 3a1anust GyHKITHIA.

I'paduk dyskuu. Yrenue cBoicTB (yHkuuu mno e€ rpaduky. I[Ipumepbr
rpaduKoB QPyHKIUI, OTPaKAIOLINX PeaTbHbIEC MPOIECCHI.

OyHKIIUM, OMNMCHIBAIOIIME TPSAMYI0 © OOpaTHYIO MPOMOPIHOHANBHBIE

2 3 =
3aBUCUMOCTH, UX Ipaduku. OyHKIUU Y 4 VT NR Y T paguueckoe
peuienue YpasHeHuti U CUcmem ypasHeHui.

9 KJIACC

Yucna u éviuucnenun

JlecTBUTEIbHBIE YHCJIA

PaunonanbpHble 4uCHa, uUppayuoHaivHevle Yucid, KOHeYHvle U OeCKOHeuHble
Odecsimuunvle Opobu. Muoosxcecmso OeticmeumenvpHbulx yucei, OelicmeumesvbHvle YUCId
Kak beckoneunvle decsimuunble Opoou. Bzaumno oonosnaunoe coomsemcemaue mexncoy
MHOHCECMBOM OCUCMBUMENbHBIX YUCET U KOOPOUHAMHOU NPAMOLL.

CpasHenue  Oelicm8UMENbHLIX — 4ucel, apugmemuyeckue Oeucmeus ¢
0elicmeUumenbHbIMU YUCIAMU.

N3mepenusi, npudJINKeHNs1, OLEHKHU

Pa3mepsl OOBEKTOB OKpYXKAIOMIETO MHPA, JJIUTEIBHOCTH TPOIECCOB B
OKPYXaroUIeM MUpE.

[TpubmmxkéHHOoE 3HAUYCHHME BEJIMYMHBI, TOYHOCTh MpuOmmkenus. OKpyrieHue
yucell. [Ipuknaka u oueHka pe3yiabTaToB BEIYNCICHUH.

Ypasenenusn u nepasencmea

YpaBHeHHS ¢ OIHOM NepeMeHHO

JIunelinoe ypaBHeHME. Pemienne ypaBHEeHUM, CBOAAIIMXCS K IMHEUHBIM.

KBanparHoe ypaBHeHue. PemieHue ypaBHEHUN, CBOISIIMXCS K KBAJAPATHBIM.
bukBanpaTHoe ypaBHEHUE. [Ipumepvl peuienus ypagHeHuli mpemveu u 4emeepmou
cmenetet pa3iodceHuem Ha MHONCUMENU.

Pemenue qpoOHO-palMOHAIBHBIX YPaBHEHUH.

Pelienrie TEKCTOBBIX 3aJ1au aNreOpandyecKuM METOJIOM.

Cucrembl ypaBHEeHUH

VYpaBHeHnue ¢ AByMs TEpEeMEHHBIMU U e€ro rpaduk. Pemenue cuctem aByx
JMHEWHBIX YPAaBHEHUM C BYMs IIEpEMEHHbIMU. PemeHne cucreMm AByX ypaBHEHUH,
OTHO M3 KOTOPBIX JIMHEWHOE, a JApyroe — BTOpod cTeneHu. ['paduyeckas
MHTEPIIPETALNs CUCTEMBI YPAaBHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 331249 anreOpanvdecKuM CIocoOoM.
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HepaBencrBa

YucioBble HEPABEHCTBA M UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NEpeMEHHOM. Pemienue cucrem
JIMHEHHBIX HEPABEHCTB C OJHOW TmepeMeHHO. KBajgpaTHble HEpaBEHCTBA.
I'paduueckas uHTeprperanusi HEPAaBEHCTB W CHUCTEM HEPABEHCTB C JIByMs
MIEPEMEHHBIMU.

Dynkyuu

Keampatnunas ¢ynkuus, e€ rpadux u cBoiictBa. [lapabosia, KoopauHATHI

BEPIIMHBI TapaboJIbl, 0Cb CUMMETPHUH Mapa0OJIbI.
k

I'paduxn pynxmmii: y = kx,y = kx +b,y= x2,y ~ VYT TH ux ceoifcrsa.

Yucnoewvle nocnedosamenvHocmu

Omnpenesnenue u cnoco0bl 3a1aHUS YMCJIOBBIX MOCJIEA0BATEIbHOCTEN

[TonsTHe YKCIIOBOM TMOCIEAOBATEILHOCTU. 3aJaHue IOCIEeI0BaTEILHOCTH
peKyppeHTHOH (opmynoi U popmysoil N-ro yieHa.

ApudmMeTudeckas U reoMeTPUYECKAS MPOTrPecCHH

Apudmernueckas u reomerpuueckas mnporpeccun. Dopmyiabl N-TO UieHa
apu(pMETHIECKON U TEOMETPUUECKOUN MPOTPecCuii, CyMMbI MEPBBIX N YJICHOB.

H306pasicenue uneHos apugmemuueckou U 2eoMempuiecKol npocpeccutl
MOYKAMU HA KOOPOUHAMHOU NAOCKOCMU. JIUHEIHbI U IKCNOHEHYUATIbHbBIL POCHI.
CroorcHvle npoyenmeol.
I[TPUMEPHAS PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA «'EOMETPU S ».
7-9 KIIACCBI

Hesan u3yuyeHus y4e0HOro Kypca

OO6mue uenu uzyueHus yueoHoro kypca «I'eomerpusi» npencrasieHsl B [IOOI1
OOO. Onum 3akmroyarOTCsA, MPEkKIE BCETO B TOM, YTO HA YypOKax TE€OMETPUH
OOydaroluiCcs y4UTCS MPOBOAMTH JIOKA3aTeIbHBIE PACCYXACHHS, CTPOUTH
JOTUYECKUE YMO3aKIIIOUEHUs, JOKa3blBaTh HCTUHHBIE YTBEPKICHUS U CTPOUTH
KOHTPIIPUMEPBI K JIOXKHBIM, MPOBOAUTH PACCYKACHUS «OT MPOTHUBHOIOY», OTJIMYATH
CBOMCTBAa OT NPHU3HAKOB, (OPMYJIHUpPOBaTH OOpaTHBIC YyTBEpXkAcHUA. B 00yueHun
YMEHHUIO pacCyXJaTb COCTOMT Ba)XKHO€ BOCIUTATEIbHOE 3HAYEHUE H3YyUYCHUS
reOMETpPUH, IPUCYIIEE UMEHHO OT€YECTBEHHON MaTeMaTHUYECKO MIKOJIE.

Bropoii 1enbi0 HM3ydyeHHUs] TEOMETPHUM SIBISIETCS HUCIOJIb30BaHUE €€ Kak
MHCTPYMEHTA MpU PEUICHWH KaK MaTEMaTHUYECKUX, TaK MU MPAKTUYECKUX 3a]ad,
BCTPEYAIOLIMXCS B PEAJIbHOM )KU3HU. DTOMY COOTBETCTBYET BTOPAsl, BBIYUCIUTEIbHAS
JUHUSA B M3YYEHUM TE€OMETpUM B MIKoJe. JUJIA 3TOro Y4UTENI0 pPEKOMEHAYETCS
nof0upaTh 3aJaud MPAKTUUYECKOTO XapakTepa JJIsl paccCMaTpUBAaE€MbIX TEM, YUUTh
0o0y4Jaronmxcsi CTpPOUTh MaTeMAaTUYECKHE MOJIENU PEANbHBIX KU3HEHHBIX CUTYAIIH,
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MPOBOJIUTh BBIYHCICHUS W OLECHHMBATH AaJC€KBATHOCTH IIOJYYEHHOIO pE3yJIbTaTa.
KpaitHe BaxxHO MNOAYEPKMBATH CBSI3M TE€OMETPUHM C JPYTHUMHU [PEIMETAMH,
MOTHUBUPOBATh HCIOJB30BaTh OINPEICICHUS T€OMETPUUYECKUX (GUTYp U TOHSTHUH,
JEMOHCTPUPOBATH MPUMEHEHHE MOJIYYCHHBIX YMEHUM B (PU3UKE U TEXHUKE. ITHU CBS3H
HauOoJee sIpko BUAHBI B TeMax «Bektopel», « TpuroHomeTpudeckre COOTHOLICHUS,
«Metoa koopauHat» U «Teopema ITudaropay.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CormacHo ydeOHOMY IIaHy B 7-9 Kiaccax wW3ydaeTcs YYEOHBIH Kypc
«I'eomeTpus», KOTOPBIN BKJIKOYAET CIEAYIOLIME OCHOBHBIE Pa3/Eibl COJICPKAHMS:
«I'eomeTpuueckue GUrypsl U UX CBOMCTBay, «M3MepeHne reoMeTpuueCcKUX BEIMYNH,
a Takke «JlekapTOBBI -KOOpJMHATHI Ha IUIOCKOCTW», «BekTopsy, «/IBHMKEHUS
miockocTi» U «IIpeobpazoBanust mogo0ous».

VY4eOHBIH TUIaH NpeaycMaTpUBaeT U3yd€HHE IeOMETPUU Ha 0a30BOM YpPOBHE,
HCXOJIA U3 HE MeHee 68 yueOHbIX YacOB B YUEOHOM rojly, BCETO 3a TP roja 00y4yeHus
— He MeHee 204 Jacos.

Conepxanue ydeOHOro Kypca (1mo roaam o0y4deHmusi)

7 KIIACC

HauanpHble monsaTus reomerpun. Touka, npsmasi, OTPE30K, Jdyd. YToJ. Buasl
yriioB. BeprukambHble W CMexHbIE yIubl. buccexktpuca yrma. Jlomanas,
MHOT'OYTOJIbHUK. [lapaiienbHOCTh U MEPIEHIUKYISIPHOCTD IPSIMBIX.

Cummempuunvie guzypul. Ochosnule céoticmea ocesoti cummempuu?. TIpuMepsI
CUMMETPHH B OKPYKAIOLLEM MUPE.

OcHogHble nNOCMPOoeHUsi ¢ NOMOWBIO YUPKYJIA U TUHEUKU.

Tpeyronsuuk. BeicoTa, Meuana, OuccekTpuca, uX CBOMCTBa. PaBHOOE IpEeHHBIIM
Y PaBHOCTOPOHHUU TPEYroiabHUKUA. HEpaBEeHCTBO TPEYroiabHHUKA.

CBoiicTBa U MpPU3HAKK paBHOOEAPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIBLHUKOB.

CBOICTBA M MPU3HAKKU MApaJUIENbHBIX NpsiMbIX. CyMMa yTiIOB TPEYroJIbHUKA.
Breninue yribl TpeyroibHuKa.

3 3neck U nanee KypcMBOM 0003HAYEHBI TEMbI, M3ydEHHE KOTOPBIX IPOBOJMTCS B O3HAKOMHUTENLHOM IuiaHe. ITegaror
CaMOCTOSTEIILHO OTMpPEeeNsieT 00beM H3y4aeMOoro MaTepuara.
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[IpssMoyrosibHbIA ~ TpeyroiabHUK. (CBOWCTBO MEAHMAaHBl MPSAMOYTOJIBHOIO
TPEYrOJIbHHUKA, NPOBEAEHHON K runoreHyse. [Ipu3Haku paBeHCTBA MPAMOYTOJIbHBIX
TPEYTOJILHUKOB. [IpsIMOYTONIBHBIN TPEYTONBHUK € YoM B 30°.

HepaBencTa B reoMeTpun: vepagencmeo mpey2oibHUKAa, HEPABEHCTBO O JJIMHE
JOMaHOH, TeopemMa O OonblieM yriae U OoJIbLIEH CTOPOHE TPEYroJIbHUKA.
IlepneHaUKyISIp U HAKJIIOHHAS.

l'eomempuueckoe mecmo mouex. bHUCCEKTpUCa yrja W  CEPEAUHHBIN
NEPIEHANKYJIISP K OTPE3KY KaK FT€OMETPUUECKUE MECTA TOYEK.

OKpy>KHOCTb U KpYT, XOpJa U IUaMeTp, UX CBoMcTBa. B3auMHoe pacnonoxeHue
OKpPY)KHOCTH U ImpsimMoil. KacarenpHas M cekymas K OKpPYKHOCTU. OKpyKHOCTb,
BIIMCaHHAasA B yroJl. BnmcanHas U onucaHHasi OKPY>KHOCTH TPEYIOJIbHUKA.

8 KJIACC

Yersipéxyronpuuku. [lapanienorpamm, ero mpusHaku U CBOMCTBA. YacTHbie
Cllydau TMapajuiesiorpaMMOB (TPSMOYTOJIBHUK, pOMO, KBajpar), MX MpPU3HAKA U
cBoiicTBa. Tpamnenusi, paBHOOOKas Tparnenusi, €€ CBOWCTBA U MPU3HAKHU.
[IpsiMmoyroJibHAs Tparenus.

Memoo yosoenus meduansl. llenmpanvuas cummempust.

Teopema Daneca u meopema o NponopyUoHaIbHuIX ompeskax. CperHue TMHAN
TPEYroJIbHUKA U Tpaneuuu. [lenmp macc mpey2onrvHuka.

Ilooobue mpeyeonvHuxkos, Koagduyuenm nooodbus. Ilpusnaxu nooobus
mpeyzonvruxos. Ilpumenenne mogo0us mpy pereHu MPAKTUISCKUX 3a/1a4.

CpoiicTBa miomane reomerpuueckux ¢uryp. Dopmysibl Ui TUIOMIAH
TPEYroJibHUKA, TapajiesiorpaMma, pomba u Tpaneruu. OTHOIICHHE TUIONIaeh
o1I00HBIX GUTYP.

Brruncnenue miomane TpeyrojabHUKOB WU MHOTOYTI'OJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembr Iludaropa mnpu pemeHUn
MPaKTUYECKUX 3a]1ad.

CuHyc, KOCHHYC, TAHT€HC OCTPOTO yTia MPSMOYTOJILHOTO TPEYTOJbHUKA.

OCHOBHOE TPUTOHOMETPHUUYECKOE TOKAECTBO. TpuroHomerpuyeckue (yHKIHUU YIIIOB B
30°, 45° u 60°.

BrniucanHble ¥ LIEHTPAJIBHBIE YTJIBI, YTOJI MEXKIY KacaTeIbHOM U XOPAOU. YTIIbI
MEXAY XOpAaMHM M CEKyllMMHU. BIHCaHHBIE M OIHMCAaHHBIE YETHIPEXYTOJbHUKH.
B3aumHoe pacnonoxenue AByX OKpykHocTeil. Kacanue okpyxHocteil. OOmume
KacaTeJIbHbIE K ABYM OKPY>KHOCTSIM.
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9 KUIACC

Cunyc, kocuHyc, TanreHc yrios oT 0° 7o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. POPMYJIIbI IPUBEICHHUS.

Pemenune tpeyronsHukoB. Teopema KOCMHYCOB M TeOpeMa CHHYCOB. Pemenue
MIPAKTUYECKUX 3a/1a4 C UCIIOJIBb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

IIpeobpazosanue nooobus. Ilooobue coomeemcmeenHbix dJ1eMeHmMO8.

Teopema o npouzgederuy 0Ompe3Ko8 Xopo, meopemvl 0 NPOU3EEOeHUU OMPE3KO8
ceKyuwjux, meopema o Keaopame KacamenabHoll.

Bektop, nmmmHa  (MOAYNb) — BEKTOpAa,  COHAIPABICHHBIE  BEKTOPBHI,
IIPOTUBOITIOJIOKHO HANPABJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONE€pauuyd Haja BekTopamu. PasmokeHume BEkTOopa IO JIBYM
HEKOJUIMHEApHbIM BekTopaM. KoopauHatel Bektopa. CKanspHOE NPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE JUIsl HAXOKICHU IJIMH U YIJIOB.

JlekapTOBBI KOOPAWHATHI HA IUIOCKOCTHU. YpasHeHus npamou U OKPYKHOCTH B
KOOpPAMHATAX, NEPECECYEHUE OKPYKHOCTEM M NPAMBIX. METOI KOOpAMHAT U €ro
IIPUMEHEHHUE.

IIpaBuibHBIE MHOTOYTOJBHUKHU. JlIMHA OKpYKHOCTHU. [ panycHas u paguaHHas
Mepa yriia, BBIYMCICHUE JUIMH OyT OKpYykHOCcTel. [1imomans kpyra, cekropa, CErMeHTa.
Heuodicenuss nanockocmu u - @Hympennue cummempuu  Quayp  (I1eMeHmapHble
npeocmasnenus). llapannenvuoiii nepenoc. Ilosopom.

I[TPUMEPHA PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «BEPOATHOCTD
N CTATUCTUKA» 7-9 KIIACCBI

Hesan u3yuyeHus y4e0HOro Kypca

B coBpemenHOM 1(ppoBOM MUPE BEPOSITHOCTh U CTATUCTHKA MPHOOPETAIOT BCE
OO0JIBIIYI0 3HAYUMOCTb, KaK C TOYKU 3PEHUS NMPAKTUUECKUX MPUIOKEHHUM, TaK U UX
ponu B oOpa3zoBaHuu. KaXkplii 4e0BeK MOCTOSHHO MPUHUMAET PELIEHUS Ha OCHOBE
MMEIOLIUXCS Y HETO JTaHHBIX. A JIJ1s1 0OOCHOBAHHOTO MPUHSTHS PELUICHUS B YCIOBUAX
HeJoCTaTKa WM U30bITKa HWHGOpMAMU HEOOXOAMMO B TOM YHCIE XOpOIIO
c(hOpMHUPOBAHHOE BEPOATHOCTHOE U CTATUCTUYECKOE MbIIIeHHE. IMEHHO ToATOMY
OCTpO BCTaja HEOOXOIUMOCTh C(HOPMHUPOBATH Yy OOyYarOLUUMXCs, B TOM YHCIIE
oOyuatomuxcst ¢ 3P, ¢yHKIMOHANIBHYIO T'PaMOTHOCTH, BKJIIOYAIOUIYIO B ceOsl B
KauyecTBE HEOThEMJIEMOW COCTaBIISIIOIICH YMEHHWE BOCHPUHUMATh M KPUTHUYECKU
aHAJIM3UPOBATh MH(POPMALUIO, MPEICTABICHHYIO B pa3jIM4YHbIX (OopMax, MOHUMATh
BEPOATHOCTHBII XapakTep MHOTUX pPEAJbHBIX IPOLIECCOB U  3aBUCUMOCTEH,
IPOU3BOAUTh IMPOCTEUIINE BEPOSITHOCTHBIE PACUETHI. 3HAKOMCTBO C OCHOBHBIMHU
NpUHLIMIIAMU cOOpa, aHAINU3a U TPEICTaBICHUS JAaHHBIX U3 Pa3IMUHBIX chep KUZHU
o0II1ecTBa M TOCyAapCTBa MPUOOIIaeT 00yJaronuXcsi K OOIECTBEHHBIM HHTEPECAM.
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B crpykrype mporpammbl yueOHOTO Kypca «BeposiTHOCTP M CTaTUCTHKa»
OCHOBHOHM IIKOJIBl BBIJCJICHBI CIEAYIOUIUE COJIEPKATEIbHO-METOAUYECKUE JIMHUM:
«IIpeacraBineHre TaHHBIX U ONUCATENbHAS CTATUCTUKA»; « BEpOSITHOCTEY; « DIIEMEHTHI
KOMOMHATOPUKNY; «BBeieHre B TeOpuio rpadony.

Conepxanue nuHun «lIpencraBiieHre NaHHBIX M OMUCATEIbHAs CTATUCTUKA)
CIIy’KUT OCHOBOH JUIs1 (JOPMHUPOBAHHUS HABBIKOB pabOTHI ¢ MH(OpMAIUEl: OT YTEHUS U
WHTEpHpeTanu WHPOPMAIMK, TMPEJACTABICHHOW B TaOnMIaxX, Ha JUarpaMMmax u
rpadukax g0 cOopa, MpEACTaBICHUS M aHAINW3a JAaHHBIX C WCIOJIB30BAaHUEM
CTaTUCTHUYECKUX XapaKTePUCTHUK CPEAHMX W paccewBaHusa. Pabotas ¢ JaHHBIMH,
oOyuaroruecs: ¢ 3[1P yyarcst cuyuThiBaTh M1 MHTEPIPETUPOBATH JaHHBIC, BBIIBUTATh,
apryMEHTUPOBaTh W KPUTHUKOBATh MPOCTEUINNE THUIOTE3bl, pPa3MbIIUIATh Haj
¢dakTopamMu, BBI3BIBAIOIIMMU HW3MEHYMBOCTh, U OIICHUBATh WX BJIMSHUE Ha
paccMaTpuBaeMble BEIMUUHBI U MTPOIIECCHI.

NHTYynTHUBHOE TpPEACTABICHHE O CIy4allHOH H3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEN U TEHACHIUN CTAHOBUTCA MOTUBUPYIOLIEH OCHOBOU JJISI U3YYEHUS
TEOpUHU BepoATHOCTEU. bombioe 3HaueHue st ooydaronuxcsi ¢ 311P 3aecy umeror
MPaKTUYECKUE 3aJaHUs, B YACTHOCTH OIBITHI C KJIACCHUUYECKUMU BEPOSITHOCTHBIMU
MOJEISIMHU.

[ToHnsTHEe BEPOATHOCTH BBOJAMTCS KakK Mepa MpaBIoONoa00us CIy4yaiHOTro
coobiTus. [lpu u3ydyenuun kypca oOyvarommuecs: ¢ 3IIP 3nakoMmsTCsA ¢ MpocTeHITMMU
METOJaMU  BBIYUCJIEHUS BEPOSATHOCTEW B  CIy4YallHBIX JKCIIEPUMEHTaX C
PABHOBO3MOXHBIMU ~ 3JIEMEHTAPHBIMU  MCXOJIaMH, BEPOATHOCTHBIMU 3aKOHAMH,
MO3BOJISIIONIMMU CTaBUTh M pemiaTh OoJiee CIOXKHBIE 3amadun. B Kypc BXOmsT
HayajbHbIE TPEACTaBICHUS O CIy4YalHBIX BEJIMYMHAX M MX  YHUCIOBBIX
XapaKTePUCTUKAX.

Takke B paMKax 3TOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYalOIIUXCS C
3[IP ¢ MHOXeCTBAaMM M OCHOBHBIMH  ONEpalusMM  HaJ  MHOXXECTBaMH,
paccMaTpUBAIOTCSl TMPUMEpPbl NMPUMEHEHUs JJIg PEIICHWs 3a7ad, a Takxke
WCIIOJIH30BAHUS B IPYTUX MATEMAaTHUYECKUX Kypcax v YYeOHBIX MpeIMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILJIaHe

B 7-9 knaccax usywaercsa Kypc «BepoATHOCTb M CTAaTHCTHKa», B KOTOPBIN
BXomAT pasaensl:  «lIpeacraBieHre JaHHBIX M ONMCATENIbHAs CTATUCTUKAY;
«BeposTHOCTBY; «DIeMeHThl KOMOMHATOPUKIY; «BBeeHne B TEOpUIO rpadoBy.

Ha u3ydyeHue maHHOro Kypca oTBOAMT | ydeOHBI 4ac B HEIENIO0 B TEUCHUE
KaXK70ro rojga ooy4yenus, Bcero 102 yueOHbIX yaca.
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Conepxanue yue0HOro Kypca (1mo rogam o0y4eHmust)
7 KIIACC

[IpencraBneHue NaHHBIX B BUAEC TaOMuIl, Auarpamm, rpadukoB. 3amoHEHHE
Ta0JINII, YTEeHUE W TIOCTPOCHHE AUAarpamMM (CTOJIOMKOBBIX (CTOJI0YATHIX) U KPYTOBBIX).
Urenue rpauKoB peajbHbIX MpoiieccoB. M3Bneuenne nudopmaiuu u3 quarpamMm U
TaOJINIL, UCTIOIH30BAHNE U UHTEPIIPETALIUS JAHHBIX.

OnucarenpHasi CTaTHCTUKA: CpeAHEE apU(PpMETHUECKOoe, MeIuaHa, pa3Max,
HaumOoJbIIIeE U HaUMEHbIIEE 3HA4YeHHUs Habopa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

Cnyuaiinslii 9Kcnepumenm (onvim) u ciyyaiiHoe codovimue. Beposimuocmo u
yacmoma. Ponb Manogeposimuvix u npakmudecku 00CmMo8epHbIX coObImuil 8 npupooe
u 6 obwecmese. Monema u uzpanbHas KOCMb 6 MeopuU 6epoSMHoCmer”.

I'pag, eepwuna, peopo. Cmenenv eepuunvl. Hucno péoep u cymmapuas
cmeneHb eepuiut. Ilpeocmasnenue o ceaznocmu epagha. Lenu u yuxawl. I[lymu 6
epacghax. O6x00 epagha (atinepos nyms). [Ipedcmasnenue 06 opueHmuposanuom epaghe.
Pewenue 3a0au ¢ nomowwio epaghos.

8 KJIACC

[IpencraBnenue NaHHBIX B BUE TaOJIMII, TUarpamMmm, rpad)uKoB.

MHoOXecCTBO, OSJIEMEHT MHOXECTBa, MOAMHOXecTBO. Omepanuu  Hax
MHOKECTBaMU: 00beIMHEHUE, TepecedyeHue, aonoiaHenrue. CBoiicTBa omnepaiuii Haj
MHO>XECTBAMU: MIEPEMECTUTETLHOE, COUETATENBHOE, PACIIPENCTUTEIHHOE, BKIFOUCHUS.
Hcnonp3oBanne rpaduyeckoro mpeacTaBiIeHUsT MHOXKECTB ISl OMUCAHUSI peabHBIX
IIPOLIECCOB U SIBIICHUMN, TIPY PEIIICHUU 3a]1a4.

Hsmepenue pacceusanus 0anHvix. /{ucnepcusi u cmaHoapmHoe OmKIOHeHUe YUCT08bIX
Habopos. /luazpamma pacceusanus.

OneMeHTapHble  COOBITUS  ciydaiiHoro ombiTa. ChoydailHble  COOBITHSL.
BepositHocTH coObITHI. ONBITE ¢ PABHOBO3MOXHBIMH 3JICMEHTAPHBIMH COOBITHSIMH.
Crnyuaiinpiii BEIOOpP. CBSI3b MEXIY MAJIOBEPOSTHBIMHU U MPAKTUYECKU IOCTOBEPHBIMU
COOBITHUSAMH B MIPUPOJIE, OOIIECTBE U HAYKeE.

Hepeso. Ceoticmea 0epesbes: eOUHCIMEEHHOCHb NYMU, CYUeCm808anue BUcsYeli
BEPUIUHDL, CB53b MeHCOY HUCIOM BepUuiuH U duciom péoep. llpasuno ymHoceHus.
Pewenue 3a0au c nomowwio epaghos.

Ilpomusononooscnvie codovimus. [uaepamma Oiinepa. ObveouneHue u
nepeceueHue  coovimuti. Hecoemecmuvie  cobvimus.  DPopmynra  Cr0NHCEHUs.

43nech M nanee KypcMBOM 00O03HAYEHBI TEMbI, H3ydEHHE KOTOPBIX IPOBOAMTCA B O3HAKOMHUTENLHOM IulaHe. Ilegaror
CaMOCTOSTEIILHO OTMpPEeeNsieT 00beM H3y4aeMOoro MaTepuara.
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gepossimHocmeu. Ycnoenas eeposmuocms. Ilpasuno ymmuoowcenus. Hesasucumvie
coovimus. I[lpedcmasnenue sxcnepumenma 6 6ude oepesa. Pewenue 3adau ma
Haxooicoenue BepOSMHOCMeEl C HOMOWDbIO 0epeda CAYYAUHO020 IKChepUMeHma,
ouazpamm Dinepa.

9 KJIACC

[IpencraBneHue JaHHBIX B BUAE TAOJIUL, AUarpaMm, rpauKoB, HHTEPIIpETALINs
JaHHBIX. UTeHUE U MOCTPOCHHUE TaOIUII, TUarpaMM, rpa)uKoB MO PEaIbHBIM JTaHHBIM.

[lepecranoBku u (¢akropuan. CodyeTaHus U YHUCIO COUYETAHUH. TpeyeonvHuk
llackana. Pemenue 3a1a4 ¢ HCIOJIb30BAHUEM KOMOMHATOPHUKHU.

I'eomempuueckas eeposmmnocms. Cryuaiinviti 66160p MOYKU U3 hueypvl Ha
NI0CKOCMU, U3 OMPE3Ka U U3 0y2u OKPYHCHOCHU.

Hcnbiranne. Yenex um Heynada. Cepust HCOBITaHUM 10 niepBOro ycnexa. Cepust
ucnbiTanuii bepuymn. BeposarHocTu coObITHII B cepuM UCTIbITaHUN bepHyiu.

CrnydaiiHas BeJIMYMHA M PpaCIpEAcsICHHE BEPOSATHOCTEH. MaremaTudeckoe
OKHMAaHue U qucnepens. [[pumepsl MaTeMaTHYECKOro 0KUAAHNSA KaK TEOPETHIECKOTO
CPEAHETO 3HAYEHUS BEIMUYUHBL. MaTeMaTH4ecKkoe 0KMAaHuE U JUCTIEPCUS CITydYaliHOU
BEJINYMHBI «YHCIJIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyIum.

[Tonsatue o 3akoHe OonbmMX uyHcen. M3mepeHue BEpOSITHOCTEW C MOMOIIBIO
yacToT. Posib 1 3HaUeHKe 3aKOHa OOJBIINX YUCEN B PUPOJIE U OOIIECTBE.

IIpuMepHBbIe KOHTPOJIbHO-U3MEPHUTEIbHbIE MATEPHAJIBI

[IpoBeneHrEe OLIEHKA JOCTUKEHUW TIUIAHHUPYEMBIX PpPE3YJIbTaTOB OCBOCHUS
y4eOHOTO MpeaMeTa IPOBOIUTCS B (hOpPME TEKYIIETO U PyOeKHOTO KOHTPOJIS B BUJIE:
KOHTPOJIbHBIE PAa0OThI, CAMOCTOSITEIbHBIE pPa0OTHI, 3a4eThl, MaTEMaTUYECKUE
JTUKTAHTBI, TPAKTUYECKUE pPadOThl, MHUCbMEHHBIH OTBET MO WHIUBUIYAIbHBIM
KapTOYKaM-3aJJaHUsIM, TECTUPOBAHUE.

st o6yuatomuxcs ¢ 311P Bo3aMokHO m3MeHeHne (popMyIUpOBKU 3aaHUN HA
«TOLIArOBYIOY, AN TAIMIO TPEAJIaraeMoro o0y4JaromemMycs TeCTOBOro (KOHTPOJIBHO-
OIIEHOYHOT'0) MaTepHayia: HCIOJIb30BAHHE YCTHBIX M TMHUCBMEHHBIX HWHCTPYKIIHM,
YOPOIIEHUE ITTMHHBIX CIIOXKHBIX (DOPMYIUPOBOK UHCTPYKIUHN, PEIICHUE C OMOPON Ha
aJTOPUTM, 00pa3ell, UCIIOIb30BaHNe CIIPAaBOYHON HH(pOpMaIHy.

MaremaTuka
S KJIace

Kontponsnas padota Ne 1. Tema. HarypanbHble uncia.

Kontponbnas pabota Ne 2. Tema. [leiicTBHsI ¢ HaTypalbHBIMU YHCIAMH.

Kontponrnas padora Ne 3. Tema. Mcmonb3oBaHHe CBOWCTB JACHCTBUM MpH
BBIYUCIICHUSIX.
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Kontponbhas padota Ne 4. Tema. Y1iel 1 MHOTOYTOJIbHUKH.

KonTtponbsHas padora Ne 5. Tema. JlenrumMocTs unces.

Kontponbshas padota Ne 6. Tema. OObIKHOBEHHBIE JPOOH.

KontponbsHas padora Ne 7. Tema. CiokeHre U BBIYMUTAHHE TPOOEH.

KonTponbnas pabota Ne 8. Tema. YMHOXeHUE U IeJIeHUE JPOOEH.

Kontponbnas padota Ne 9. Tema. Jlecarnunsie apodu. CpaBHEHHE NECATUUHBIX
IpooOeit.

Kontponbshas padota Nel0. JlelicTBus C 1eCATUUHBIMU APOOSIMHU.

Kontponbhas pabota Ne 11. Tema. Mtorosast KOHTpoJIbHas paboTa.
6 kiacc

KonTponbhas padota Nel. Tema. /lenuMocTs HaTypajgbHBIX YHCEN.

KontposnbHas padora No2. Tema. OObikHOBeHHast 1poOb. OCHOBHOE CBOMCTBO
poOu.

Kontponbshas padora Ne3. Tema. OtHomenue. [Tponopius.

Kontponbshas pabota Ned4. Tema. [IporieHrT.

KontponbHas padorta Ne5. Tema. UetsipexyroapHuk. @opMyIibl epuMeTpa
IUIOLIAAN MPSMOYTOJIBHUKA.

KontponbHast padora Ne6. Tema. IlonoxxutenbHble U OTpULATENIbHBIE YHCIIA.
CpaBHEHHE MOJOKUTENBHBIX U OTPULATENBHBIX YHCEIL.

KonTtponrhas padorta Ne7. Tema. CnoxkeHue U BbIYUTAHUE TOJIOKUTEIBHBIX U
OTPULIATEIbHBIX YUCEIL.

Kontponrnas pabora No§. Tema. YMHOXKEHUE U JIeJIEHHUE TOJOKUTEIbHBIX U
OTPULIATETBHBIX YUCEN.

Kontponbshas padora Ne9. Tema. [IpsimoyronpHas cucteMa KOOpIUHAT.
JlnarpamMmbl.

Kontponbshas padora Nel0. Tema. toroBast KoHTposbHas paboTa.

Auredpa
7 KkJace
Konrtponbnas pabora Nel. Tema. Apudmernueckue JEUCTBUS  C
palMOHAIBHBIMU YUCIIAMH.
Kontponbshas padota Ne2. Tema. CteneHb ¢ HaTypalbHBIM MOKa3aTeJIeM.
KontponbsHas padota Ne3. Tema. bykBeHHBIE BHIpaKECHHUSI.
Kontponbhas pabota Ne4. Tema. MHOTOUJICHBI.
Koutponbshas padota Ne5. Tema. @opMyIibl COKPAILIEHHOTO YMHOKEHHUS.
Kontponbshas padota Ne6. Tema. JInneitHOE ypaBHEHUE C OJTHON MEPEMEHHOM.
Kontponbnas padota Ne7. Tema. CucTeMbl IMHEHHBIX YpaBHEHUIA.
Kontponsnas padota Ne 8. Tema. Koopaunate! u rpaduku.
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Kontponbnas pabora Ne 9. Tema. Ilonsarue pynkuuu. Jluneinas QyHkims.
Kontponbshas padora Nel0. Tema. toroBast KoHTpobHas padboTa.
8 kJiacc
Koutponbnas pabora Nel. Tema. KBanmpaTHbiii kopeHb. ApudMETHUECKHI
KBaJpaTHBIN KOPEHb.
Kontponbhas padota Ne2. Tema. CteneHs ¢ 1enbiM nokaszatenem. CTaHaapTHBIN
BU/I YUCIIA.
Kontponbhas padota Ne3. Tema. Anredpanueckas Apoos. CokpareHue 1pooei.
KontponbsHas padora Ned. Tema. JleiicTBus ¢ aireOpanyecKUMH IpOOSIMH.
Kontponbshas pabota NeS5. Tema. KBanpaTHsie ypaBHEHUSI.
Koutponbshas padora Ne6. Tema. YpaBHeHUSs, CBOASIIIUECS K KBaJIpaTHBIM.
TekcToBBIC 3a]1a4H, CBOISIINECS K KBAIPATHBIM.
Koutponbshas padora Ne7. Tema. Cuctembl ypaBHEHHIA.
KontponbsHas padota Ne8. Tema. UncnoBbie HepaBeHCTBA U UX CBOMCTBA.
KonTtponbsHas padora Ne9. Tema. CructeMbl HEPABEHCTB € OJTHON NEPEMEHHOM.
Kontponbshas padota Ne 10. Tema. @ukiuu. yucaoBbie PyHKITUH.
Kontponbshas pabora Nel 1. Tema. Utorosast KoHTposbHas paboTa.
9 knace
Kontponbshas padora Nel. Tema. Uucra v BBIYUCICHUS.
KontponbsHas pabota Ne2. Tema. YpaBHEeHUs ¢ OJTHON NIEPEMEHHOM.
Kontponsnas padota Ne3. Tema. [[poOHO-paliioHanbHbIe YpaBHEHUS.
Kontponbshas padora Ne4. Tema. CucteMbl ypaBHEHUI C IBYMS IEPEMEHHBIMH.
KonTtposnbHas padota Ne5. Tema. JIuneliHbie HEpaBEHCTBA C OJJHOU NEPEMEHHOM.
Kontponbshas pabora Ne6. Tema. KBanpaTHbsie HepaBeHCTBA.
Kontponsnas padota Ne 7. Tema. KBagpaTtuunas QyHKIUs 1 €€ CBOICTBA.
KontponbHas pabota Ne 8. Tema. Apudmeruueckas nporpeccusi.
Kontponbshas padota Ne 9. 'eomerpudeckast mporpeccusi.
Kontponshas padora Nel0. Tema. MtoroBast koHTpospHas paboTa.

I'eomerpusn
7 KJace
Kontponbnas pabora Nel. Tema. OcCHOBHbIE T€OMETPUUYECKHE CBOMCTBA
npocTedmmx Quryp.
KontponbsHas padota Ne2. Tema. CMeXHbIC U BEPTHUKAIBbHBIC YTJIbI.
Kontponbnas pabota Ne3. Tema. [IpuzHaku paBeHCTBaA TPEYTOJIbHUKOB.
KontponbHas pabota Ne4, Tema. PaBHOOEAPEHHBIN TPEYTOJIbHUK.
KontponbHas pabota Ne5. Tema. [lapannensHbie ipsMble.
Kontponbnas pabota Ne6. Tema. Cymma yrioB TpeyrojJbHHUKA.
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Kontponbnas pabota Ne 7. Tema. OKpy>KHOCTb U KpYT.
Kontponbnas pabota Ne6. Tema. ITorosast KoHTposibHas paboTa.
8 kiacce
KontponbHas padora Nel. Tema. UeTblpeXyroibHUKH.
Kontponbhas padora Ne2. Tema. Cpenusis JuHUS TpeyroiabHuka. CpemHss
JIMHUSI TPATCIUH.
Kontponbshas padota Ne3. Tema. [Tnomaas TpeyroiasHuka, napajienorpamma.
Kontponbshas padora Ned. Tema. [Tnomaas mogoOHbIX GUryp.
Kontponbshas padota NeS. Tema. Teopema ITudaropa.
KontponbHas pabota Ne6. Tema. YTIIbl B OKpYKHOCTH.
Kontponbshas pabora Ne7. Tema. iToroBast KoHTpoJibHast paboTa
9 knacc
Kontponbshas pabota Nel. Tema. Perienue TpeyroibHUKOB.
Kontponsnas padora Ne2. Tema. [Tmomaau TpeyrojibHUKA, YETHIPEXYTOJIbHUKA.
Kontponsnas padota Ne3. Tema. Bektopsl.
KontponbsHas padota Ned4. Tema. JlekapTOBbI KOOPIMHATHI HA TNIOCKOCTH.
Kontponbshas padota NeS. Tema. [IpaBunbable MHOTOYrosIbHUKU. KOHTpOIBHAS
pabota Ne6. Tema. [Tmomaas kpyra u ero 4acTei.
KontponbsHas padora Ne7. Tema. iToroBast KOHTpoJibHas padboTa.

BeposiTHOCTH U CTATHCTUKA
7 KkJaace
Kontponsnas padota Nel. Tema. [IpencraBienue qaHHBIX.
KoutponbHas padora Ne2. Tema. OnucarenbHasi CTaATUCTHKA.
Kontponbsnas padota Ne 3. Tema. CiyuyaliHasi ”3BMEHYUBOCTb.
Kontponbhas padota Ne 4. Tema. BepoaTHOCTh 1 4acTOTa CIIy4aitHOTO COOBITHSI.
8 kJiacc
Kontponbshas padora Ne 1. Tema. MHo»kecTBa.
KontponsHnas pabGora Ne2. Tema. BeposTHOCTH Ciy4yallHOTO COOBITHS.
Kontponbshas pabora Ne 3. Tema. Cryuaiinbie COOBITHS.
9 knacc
KontponbsHas pa6ota Ne 1. Tema. DinemMeHTb KOMOMHATOPUKH.
KonTtpoasHas padota Ne 2. Tema. UcnipiTanms.
KontponbsHas padota Ne 3. Tema. Ciyuaiinasi BeTMYnHa.
INIAHAPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O IIPEJMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI:
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MOTHBAIMS K O0yYEHHIO MaTeMAaTUKE U LIEJICHANPABICHHON MO3HABATEIbHOM
JeSITeIbHOCTH;
NOBBIIIEHUE YPOBHS  CBOEH  KOMIIETEHTHOCTM  4e€pe3  IPAKTHUYECKYIO
TS TENIbHOCTh, TPEOYIOLYI0 MaTEMaTHUYECKUX 3HAHUI, B TOM YHUCIIE YMEHUE YUUTHCS
y APYTUX JIOJCH; CIOCOOHOCTh OCO3HABATH CTPECCOBYIO CUTYAIIHIO, OBITH TOTOBBIM
NENCTBOBATh
B OTCYTCTBHME T'apaHTHIl ycmexa; crnocoOHocTh oOyuwarouuxcsa ¢ 3IIP k oco3nanuio
CBOMX JCPHUIIMTOB U
IPOSIBJICHUE CTPEMJICHUS K UX MPEOJI0JIEHUIO; CIOCOOHOCTh K CAMOPA3BUTHUIO, YMEHUE
CTaBUTh JOCTH)KUMBIE II€JIM; YMEHHE pa3indarh y4deOHble CHUTyallid, B KOTOPBIX
MOKHO JIEWCTBOBAaTh CaMOCTOSITENIbHO, U CUTYallld, TJI€ CJIEIyeT BOCIOJb30BATHCS
CIIPaBOYHOM
nHpopmManuend WM JAPYTUMH BCIOMOTATEIbHBIMH CpPEICTBAMH; CIIOCOOHOCTH
MEPEHOCUTH TIOMyYEHHBIC B X0/I€ OOY4YCHHs 3HAHUS B aKTyaJbHYIO CHUTYaluio (IpH
PEIICHNH )XKUTEUCKHX 33724, TPeOYIOMNX MaTeMaTHIECKUX 3HAHUN );
CIIOCOOHOCTh OPHUEHTHPOBATHCS B TPEOOBAHUAX M MpaBUIAX MPOBEICHUS
MPOMEXYTOUHOM M UWTOTOBOW aTTECTAllMU; OBJAJCHHE OCHOBaMHU (PMHAHCOBOM
I'PaMOTHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ognadenue ynueepcaivHvlmu yueOHbIMU NO3ZHACAMETIbHBIMU OCUCHBUAMU:
yCTaHaBIMBAaTh  I[PUYMHHO-CIEIACTBEHHBIE CBSI3W B XOJ€  YCBOCHMS
MaTeMaTUYeCKOro MaTepuaia; BbISBIATh ACPUUUT AAHHBIX, HEOOXOIUMBIX IS
pELICHUS TTOCTABJICHHOU
3a/layd; C TMOMOIIBI YYUTENs BBIOMpaTh CIOCOO PEIICHHS MaTeMaTHYeCKOM
3a/1auun
(cpaBHMBATH BO3MOXKHbBIE BAPUAHTHI PELICHUS ); IPUMEHSTh U PE0OPa30BIBATh 3HAKU
Y CUMBOJIBI B X0OJI€ PEILICHHUS
MaTeMaTUYECKUX 3aJlay; YCTAHABJIMBATh HCKOMOE M [JAaHHOE MpU PEIICHHUH
MaTEeMaTUYeCKOM 3a/Jaud; MOHMMAaTh U HHTEPIPETUPOBATH MHPOPMALIUIO
pa3IMYHBIX BUJIOB U GOpM
Mpe/ICTaBICHUS; WILTIOCTPUPOBATh pellaeMble 3a7auu rpa@uuecKuMu
cxemamu; 3(@PEKTUBHO 3aMOMUHATh W CHCTEMAaTH3UPOBATh
uHpopmaruio.
MOHMMATh U MCIIOJIb30BATh MATEMAaTUYECKUE CPECTBA HATTIAAHOCTH (Tpaduky,
aarpamMmbl, TaONMILbBI, CXeMbl M JAp.) Uil WUIIOCTPALMM, WHTEPIIPETALNH,
apryMeHTaluu.
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Osnadenue yHugepcanbHblMu y4ueOHbIMU KOMMYHUKAMUGHBIMU
oelicmeuamu:

OpraHU30BbIBATh YUeOHOE COTPYTHUYECTBO U COBMECTHYIO JIEATEILHOCTh C
YUUTEJIEM U CBEPCTHHKAMH B TMPOLIECCE pEIIeHHs 3a/ady; B3auMOJICHCTBOBATh U
HaXOJIUTh 00IIIHE CTIOCOOBI paboTHI; paboTaTh B TPYIIIIE: HAXOAUTh OOIee pelIeHue 1
paspemiaTh KOH(IMKTHI Ha OCHOBE COIJIACOBAHUSA IMO3ULUA W Y4€Ta HHTEPECOB;
ciymath naptHépa; GopMyaHpoBaTh, AprTyMEHTHUPOBATh U OTCTAaUBAaTh CBOE MHEHHUE;
MIPOTHO3UPOBATh BOZHUKHOBEHUE KOH(MIMKTOB MPY HAJTUYUU PA3HBIX TOUEK 3PEHUS U
paspemiaTh KOH(JIUKTHI Ha OCHOBE Y4€Ta MHTEPECOB M MO3MIMHA BCEX YYaCTHUKOB;
apryMEHTHPOBATH CBOIO MO3MUIMIO U KOOPJUHUPOBATH €€ ¢ MO3ULMSIMH apTHEPOB B
COTPYJHUYECTBE NPU BBIPAOOTKE OOIIEro pelieHHs B COBMECTHOH JEATEIbHOCTH;
BBITIOJIHATH CBOIO YacTh pabOThI, TOCTUTaTh KAYECTBEHHOTO pe3yJibTaTa u
KOOPJIMHUPOBATH CBOM JICUCTBUS C APYTUMH YJICHAMU KOMaH/Ibl; OLICHUBATh

KayeCTBO CBOETO BKJIa/a B OOLIUI MPOIYKT.

Osnadenue yHugepcanbHblMu yueOHbIMU PECYIAMUCHBIMU OCUCH BUAMU:
CTaBUTH 1I€TTH, BBIOMPATH M CO3/1aBaTh ATOPUTMBI JUIS PEIICHUS yYeOHBIX
MaTEeMaTHYeCKUX MpoOJeM; IUIAaHUPOBaTh MW OCYIIECTBISTH  JACSITEIBHOCTD,

HaIpPaBIICHHYIO HA PEIICHNE
3aJ1a4 UCCIIeI0BATEIbCKOTO XapaKTepa.

bopMyIMpOBaTh U YAEPKUBATH YUEOHYIO 3a/1a4y, COCTABIIATH IJIaH U
MOCJIEIOBATEIbHOCTh JIEUCTBUM; OCYIIECTBIISITH KOHTPOJIb MO 0Opas3lly U BHOCHTH

HEOOXOMMbIE KOPPEKTUBBI; KOHTPOJIUPOBATh MPOLIECC U PE3yJbTaT yueOHOI

MaTEMaTH4YECKOU
AESTeNIbHOCTH; aJIeKBaTHO OIICHUBAThH MPABUJIBHOCTh WJIA OIIMOOYHOCTH BBHITTOJIHEHUS

y4deOHOMI
3amaun, €€ OOBEKTHBHYIO TPYAHOCTH M COOCTBEHHBIE BO3MOXKHOCTH €€ pEIleHUS;

CIIMYaTh CIIOCO0 JACUCTBUSA U €T0 Pe3yNbTaT C 3aJJaHHBIM ATAIOHOM C IIEITBIO
0OHapy>KEeHHsI OTKIIOHEHUH U OTIMYMI OT 3TAJIOHA.

pEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTH IPU PEIICHUU YIeOHOMH
3aJla4¥; TOHUMAaTh MPUYHHBI, TT0 KOTOPHIM HE OB JOCTUTHYT TpeOyeMblii pe3ynbTar
JESITeIbHOCTH, ONpPEAEATh MO3UTUBHBIE M3MEHEHHUS M HaIlpaBlIeHUs, TpeOyroue
JanbHEHIIe paboThl; peTyIUPOBaTh CIOCOO BBIPAKEHUS SMOITUH.

NPEAMETHBIE PE3YJIBTATDBI

Pesynbratel ocBoeHust yuebHoro npeamera «MaTtematuka (BKiIro4ast anredpy,
reOMETPHI0, BEPOATHOCTh M CTAaTHUCTHKY)», paclpeaeseHHbIE MO rojaM OOydeHHs,
(GopMyIupYOTCS 10 NPUHIUILY JOOABIEHHSI HOBBIX PE3YJIBTATOB OT T'OAA K FO/1y, YXKe
Ha3BaHHbBIC B IIPEABIAYIIUX I'0OJ1aX ITO3HUIMH, KAK IIPABUIIO, JOCIOBHO HE ITOBTOPSIFOTCH,
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HO YYMUTBHIBAIOTCS (pe3yJbTaTbl OYEPETHOTO TroJa IO YMOJYaHUIO BKIIOYAIOT
pe3yNbTaThl MPEABIAYIIUX JIET).

[IJIAHUPYEMBIE [IPEJMETHBIE PE3YJIbTATbl OCBOEHUS ITIPUMEPHO
PABOYEIT [IPOT'PAMMBI KYPCA «MATEMATUKA» (IIO TOJIAM
OBYYEHUST)

OcBoenue yuebHOro Kypca «Marematuka» B 5—6 KjiaccaX OCHOBHOMW IIKOJIBI
JIOJDKHO O0€CneurBaTh JOCTHUKEHUE CIEIYIONIUX MPEAMETHBIX 00pa30BaTeIbHBIX
PE3YNbTATOB:

5 KUIIACC

Yucna u eviuucnenusn

OpueHTHPOBATHCS B MOHATUAX U ONEPUPOBATH Ha 0A30BOM YPOBHE TEPMHUHAMM,
CBSI3aHHBIMU C HaTypaJbHBIMU YHCIaMH, OOBIKHOBEHHBIMU U IECATUYHBIMU APOOSIMHU.

CpaBHHBAaTh U yHOPSAJ0YMBATH HATYPAJIbHBIE YNCIIA, CPABHUBATH B IPOCTEUILINX
CiTydasix OOBIKHOBEHHBIE IpOoOU, JECATUIHBIC JPOOH.

CoOOTHOCHUTB TOUKY Ha KOOPJIMHATHOM (YUCIOBOM) MPSMOM C COOTBETCTBYIOILIUM
el unciioM 1 n300pakaTh HATypaJIbHBIC YUCIIa TOYKAMH Ha KOOPAMHATHOM (YMCIOBOI)
IPSIMOM.

BoinonHaTh  apudMeTHYECKHe JAEUCTBUSL C HATypaJIbHBIMHU YHUCJIAaMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MPOCTEUILINX CITydasiX.

BbINONHATE NPOBEPKY, NPUKUAKY PE3YIbTaTa BEIYMCICHUN.

OKpyrasTe HaTypaJbHbIE YNCTA.

Pewienue mexcmoeguix 3a0au

Pemate TekcTOBBIE 3aJaud  apUPMETHYECKUM CHOCOOOM U C TOMOIIBIO
OpPraHM30BAHHOTO KOHEYHOro Imepedopa BceX BO3MOXKHBIX BapUaHTOB (MpHU
HEO0OXOJUMOCTH C HAMPABJISIOUIEH TOMOIIBIO).

PemaTe 3aaun, coaepkaiue 3aBUCUMOCTH, CBSI3bIBAIOIINE BETMYMHBI:
CKOPOCTb, BpEMSI, PACCTOSTHUE; 1IEHA, KOJIMYECTBO, CTOMMOCTb (TP HEOOXOIUMOCTH C
UCIOJIb30BAHUEM CITPABOYHOM MH(MOPMAIIUN).

Hcnonb3oBaTh KpaTKUe 3alKCH, CXEMBbI, TAOIHIIbI, 0003HAYEHUS MPU PEUICHUN
3aaad.

[Tonb30BaThCA OCHOBHBIMM €IMHHMIIAMH U3MEPEHUS: LIEHbI, MACChl; pACCTOSHUS,
BPEMEHHU, CKOPOCTH; BBIpaXaTh OJHU E€IWHHUIBI BEJIUYUHBI Yepe3 Jpyrue (mpu
HEO0OXOIMMOCTH C OMOPOM HA CIIPABOUYHYIO MH(POPMALIHIO).
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W3Bnekars wuH(OpManuio, MNpeACTaBICHHYIO B Talnuile, Ha CTOJIO4YaTOU
IarpaMMe, HTHTEpIPETUPOBATh MPEACTABICHHbBIC TaHHbIE, UCTIOIb30BaTh JaHHBIC MPU
pelIeHUH 3ajad.

Haznaonaa zeomempus

[Tonp30BaThCA rEOMETPUUECKUMU TTOHSATUSIMU: TOUKA, TIPsIMasi, OTPE30K, JIyY,
YIoJl, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTs TpHUMEpPbl OOBEKTOB OKPYXAIOIIET0 MHUpPA, HUMEIOMHNX (QopMy
U3YYCHHBIX T€OMETPUUECKUX PUTYD.

Hcnonbs3oBaTh TEPMUHOJOTHIO, NPU HEOOXOAUMOCTH 1O BU3YaJbHOW OIOpE,
CBSI3aHHYIO C YIJIaMHU: BEpUIMHA, CTOPOHA; C MHOTOYTIOJIbHUKAaMH: YroJl, BEpILIHHA,
CTOPOHA, TMaroHajb; C OKPYKHOCTBIO: PaUyC, TUAMETP, LICHTP.

N300pakaTh H3ydeHHbIE TE€OMETpUYecKue (UTypbl Ha HEJIWHOBAHHOW U
KJIeTYaToOl Oymare ¢ TOMOIIBIO IIUPKYJIS U JIMHEUKH (TIOCiie COBMECTHOTO aHAIN3a).

HaxoguTe 1OMHBI OTPE3KOB HEMOCPEICTBEHHBIM HU3MEPEHUEM C MOMOUIBIO
JUHEWKU, CTPOUTHh OTPE3KH 3aJaHHON JUIMHBI; CTPOUTH OKPYKHOCTh 3aIaHHOTO
panuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIVIOB MPSMOYTOJIbHMKA, KBaApaTa JJIsl UX
MOCTPOEHMU S, BBIYUCIICHUS ILIOMIAAN U IEPUMETPA.

Beruucnare mnepuMerp W IUIONIaAb KBajpara, MNpsIMOYrojibHUKa, (uryp,
COCTABJICHHBIX U3 TMPSMOYTOJILHUKOB, B TOM u4ucie (QUryp, m300pakE€HHBIX Ha
KJIeTYaTon Oymare.

[Tonp30BaThC OCHOBHBIMM METPUYECKHUMHU E€IWHUIIAMU HW3MEPEHUS [IJIMHBI,
TUTOIAM; BBIPAXATh OJIHU €AUHUIIBI BEIMYMHBI Yepe3 Apyrue (pu He0OXOAMMOCTH C
OTIOPO¥ Ha CIIPAaBOYHYIO MH(POPMAIIUIO).

Pacnio3naBats napaienenumnesn, Ky0, HCIIOIb30BaTh TEPMUHOJIOTHIO: BEPIITUHA,
pedpo TpaHb, U3MEPEHUS; HAXOAUTHh U3MEPEHUS Napalljiesienunena, Kyoa.

Beruucnares 00b€M kyOa, mapasuiesenunesa Mo 3aJaHHbIM H3MEPEeHUsIM (C
OTIOPOM Ha AJNTOPUTM YYEOHBIX NEWUCTBHIA), TOJIb30BATHCSA CAMHHUIIAMHU H3MEPEHUS
o0BEMa.

Pemate HecnmokHbIE 3a/laud Ha HW3MEPEHHWE TEeOMETPUUYECKUX BEJIWYHMH B
MPAKTUYECKUX CUTYaUsIX (MIPH HEOOXOIUMOCTH C BU3YATBHOUM OMIOPOHA).

6 KJIACC

Yucna u eévluucienusn

OpueHTHPOBATHCS B MMOHATHSX U ONEPUPOBATH Ha 0A30BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMHM C Pa3JIMYHBIMU BUJAMHU YHCENl U CIOCO0AMM WX 3allMCH, TEPEXOUTh
(ecnu 3TO BO3MOKHO) OT OJTHOM (POPMBI 3aITUCH YUCIa K JIPYTOH.
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CpaBHHBaTh M YIOPSAOYUBATH IETBIE YUCIA, OOBIKHOBEHHBIC M JIECATHUYHBIC
IpoOu, CpaBHUBATH YKCIIa OJTHOTO U Pa3HbIX 3HAKOB.

BrimonasaTh apudMeTHnuecKne ASMCTBUS ¢ HATYPATBHBIMU | TIEIBIMUA YHUCIIAMU,
OOBIKHOBEHHBIMU U JECATUYHBIMH JPOOSIMH, TIOJIOKUTEIBHBIMU U OTPUIIATEILHBIMU
YU CJIAMHU.

Boruncnars 3HaUeHUs1 YMCIIOBBIX BBIPAYKEHUH, BBIOIHATh TPUKUIKY U OLICHKY
pe3ysbTaTa BBIUMCICHUMN; BBIIOJHITh MPEOOpa30BaHUsl YUCIIOBBIX BBIPAKEHUU Ha
OCHOBE CBOMCTB aprU(METHUECCKUX JICHCTBHIA.

COOTHOCHUTBH TOUKY Ha KOOPAUHATHOM MPSMOM C COOTBETCTBYIOIIUM €1 YHCIIOM
U N300pakaTh YMCIIa TOYKAaMU HA KOOPJIUHATHON MPAMON, HAXOUTh MOIYJIb YHCTIA.

COOTHOCHUTBH TOYKH B MIPSIMOYTOJIBHON CUCTEME KOOPJMHAT C KOOPAUHATAMU
3TOU TOYKH.

OkpyrisiTh 1eNble 4Yucia U JeCATUYHBIE aApodu (Mo oOpasily), HaXOAUTh
IPUOITUKEHUS YU CEIL.

Yucnoevie u OyKeenHbvle 8bIPAICEHUA

OpueHTUpPOBATHCS B IOHATUSIX U ONIEPUPOBATH HA OA30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMHM C 3aIHUChIO0 CTENIEHU YKCIIa, HAXOIUTh KBaJpaT U KyO 4uCia, BHIYUCIATD
3HAYEHMS MTPOCTEUIINX YUCIIOBBIX BBIPAXKEHNM, COAEPKAIIUX CTEIICHU.

[Tonp30BaThCa MpU3HAKAMU JETUMOCTU (MIPU HEOOXOJMMOCTH C OIMOPOM Ha
ITOPUTM TMPABUJIA), PACKIIAIBIBATh HATYpAIbHBIC YUCIIA HA MPOCTHIE MHOKHUTEIIH.

llonvzo6amuvca macuimabom, COCTABISATh NPONOPLUUNA U OTHOLIEHUS.

Hcnionp3oBath OYKBBI JjIsi 0003HAYEHHS YMCEN MPHU 3alMCH MAaTEMaTUYECKUX
BBIpQKEHUN, HAXOAUTh 3HAYEHUSI OYKBEHHBIX  BBIPAXKEHHUM,  OCYIIECTBIISS
HE0OXOJMMbIE TMOACTAHOBKM W MpeoOpa3oBaHMs (C OMOPOM Ha aJrOPUTM Yy4eOHBIX
JEeNUCTBUIN).

Haxonuts HEen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pewenue mexcmoguix 3a0au

PemaTte MHOTOIIIAroBbIE TEKCTOBBIC 3a7a4l apU(PMETHUECKHUM CIOCOOOM C
ONOPO Ha BOMPOCHBIN IIAH.

Pematp MIPOCTEUILINE 3aJ1a4u, CBSI3aHHBIE Cc OTHOILLIEHUEM,
MPOIMOPLUMOHAIIBHOCTBIO BEJIWYMH, ITPOLUECHTAMU; PEIATh TPU OCHOBHBIC 33/1a4M HA
JTpOOH U MPOIEHTHI.

Pemate 3amaum, copep:kamume 3aBUCHUMOCTH, CBA3BIBAIOIINE BEJIUYUHBIL:
CKOpPOCTb, BpEMSI, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb; IPOU3BOIUTEIBLHOCTD,
BpeMsi, 00bEMa pabOThl, UCTIONB3YS apuUPMETUUECKUE NEHCTBUS, OIICHKY, IPUKUIKY;
MOJIb30BAThCS EAMHULIAMU U3MEPEHUS COOTBETCTBYIOIUX BEJIUYHUH.

CocTaBnsaTh OyKBEHHBIE BHIPQKCHHS IO YCIOBHUIO 337]a4H TIOCIIE COBMECTHOTO
aHau3a.
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W3Bnekats wHOOpMAIUIO, TPEACTABICHHYIO B TaOnWIaX, Ha JIMHEHHOM,
CTOJOYaTOW WM KpPYroBOM JAMarpaMmax, WHTEPIPETUPOBATh IPEICTABICHHBIE
JAHHBIC; UCIIOJIb30BATh JAaHHBIEC IIPH PEIICHUH 3a4ad.

[IpencraBiasaTs uHGOPMAIIMIO C TOMOIIBIO TAOJIUIL, TUHEHHON U CTONOYATON
JUarpaMM.

Haznaonasa zeomempus

[IpuBoauTs TpHUMEPHI OOBEKTOB OKPYXKAIOUIETO MHpPA, HUMEIOUMX (Qopmy
M3YYCHHBIX TEOMETPUYECKHX IUIOCKUX M TMPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI
pPaBHBIX U CHMMETPUYHBIX (pUryp.

N300paxxaTh ¢ IOMOIIBIO HUPKYIIS, IMHEWKH, TPAHCIIOPTHPA Ha HETMHOBAHHOM
Y KJI€TYaTOM Oymare u3y4eHHbI€ IIJI0OCKUE F€OMETpUUYECKHE (PUTyphl U KOH(DUTYpaLInH,
CUMMETPUYHBIE QUTYPBI.

NMeTp mnpencraBiieHHE O TE€OMETPUYECKUX MOHATHSIX: PABEHCTBO (Uryp,
CUMMETpPHS, OCb CHMMETPHUH, UEHTP CUMMETPHUHU.

Haxonuth BENTWYMHBI YTII0B U3MEPEHUEM C MTOMOILBIO TPAHCIIOPTHUPA, CTPOUTH
YIJIBl 33JJaHHOW BEJIMYMHBI, IOJB30BaThCA IPU PELICHUM 3a7ad I'pagyCHOW Mepou
YIJI0B; PACIO3HABATh HA YEPTEkKAX OCTPBIN, IPSIMOU, Pa3BEPHYTHIA U TYIIOW YTJIBI.

BbluucnsaTe AJIMHY JIOMaHOW, NEPUMETP MHOTOYTOJIbHHMKA, T0JIb30BaThCS
€AVMHUI[AMU U3MEPEHUs JIMHBI, BbIpaXKaTh OJIHA €IUHULBI U3MEPEHUS JUIMHBI YEpe3
IpyrHe.

Haxonutb, UCHONB3ysl 4epTEKHBIE MHCTPYMEHTBI, PACCTOSHUS: MEXKIY ABYMSI
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUIMHY ITyTH Ha KBaPaTHOU CETKE.

Boluucnate  miomanb  QUryp, COCTaBIEHHBIX U3  MPSMOYTOJIbHUKOB,
MCIIOJIb30BaTh pa30MEeHNe Ha IPSIMOYTOJIbHUKH, HA paBHbIE (PUTYPBI, JOCTPAUBAHUE 10O
OPSIMOYTIOJIBHHKA; IOJIb30BAaThCA OCHOBHBIMM €IMHHUIIAMM HM3MEPEHUS ILJIOLIAIH;
BbIpaXaTh OJHU €AMHUIIBI U3MEPEHUS TUIOIIAIU Yepe3 Apyrue (Ipu He0OXOIUMOCTH C
OTIOPOM Ha CTIPaBOYHYI0 HH(POPMAIIHUIO).

Pacnio3naBaTh Ha MoOIENSIX M M300pKEHUSX MUPAMUIY, KOHYC, LMIUHJP,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakath Ha KJIeTYaTOW Oymare MpsSMOYTOJIbHBIN MapajuieIeIue/I.

Boruucisate 00bEM MPSMOYTOJIBHOTO Tapajljiesienunena, Kyoa, mojib30BaThCs
OCHOBHBIMU €JMHMIIAMHU HU3MEPEHHs] 00bEMA; BBIPAXKATH OJIHA €IMHUIIBI U3MEPEHUS
00BéMa yepe3 apyrue (C omopoi Ha CIIPAaBOYHYIO HH(POPMAIIHIO).

PemaTte HecnoxkHbIE 3aadyd Ha HAXOXIACHUE T'€OMETPUYECKUX BEIMYMH B
IPAKTUYECKUX CUTyalUsIX (IIpU HEOOXOIUMOCTHU C BU3YaJIbHOM OIOPOii).

IIJTAHUPYEMBIE TTIPEIMETHBIE PE3VJIbTATHI OCBOEHUS I[TPUMEPHOM
PABOYEM ITPOI'PAMMGBI KYPCA «AJITEBPA» (ITO TOJJAM OBYUYEHI )
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OcBoenne yudeOHOro Kypca «Anredpa» Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs JIOJDKHO OOECIeYuBaTh JTOCTHIKCHHE CIEAYIOIUX MPEIMETHBIX
00pa3oBaTEIbHBIX PE3YIIBTATOB:

7 KIIACC

Yucna u evtuucnenusn

BoinonHsaTh, coueras yCTHbIE M NHCHbMEHHbBIE MPUEMBI, apudmeTHuecKue
JIEUCTBUSA C PallMOHAJILHBIMU YHCIIAMH.

Haxonuth 3HaYeHHMs] YWCIOBBIX BBIPAKEHUW;, MPUMEHSATH pPa3HOOOpa3HbBIE
CroCcOObl M TPHUEMBI BBIYUCICHUS 3HAYCHUN JPOOHBIX BBIPAKEHUH, COIEPMKAIIMX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTs oT omHOW (HOPMBI 3amHUCH 4YuceN K Apyrou (mpeoOpa3oBBIBaTh
JECATUYHYIO IpOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU B
OCCKOHEUHYIO JIECSITHUHYIO JIpoOb). CpaBHUBATH M YNOPSAOYMBATH palliOHATbHBIC
qucra.

OKpyTasTh YKCIIA.

BBITTONHATE IPUKHUIKY W OIICHKY PE3yJIbTaTa BBIYHCIICHUN, OIEHKY 3HAYCHUI
YUCJIOBBIX BBIPAKECHUMU.

BBITTOMHTE IEHCTBUS CO CTENIEHSAMH C HATypadbHBIMH ITOKA3aTEIISIMU (C OTIOpOit
Ha CMPaBOYHYIO0 HHPOPMAITHUIO).

[TpuMeHSATh TPU3HAKHU ACTUMOCTH, Pa3JIOKCHUE HA MHOKUTEIN HATYPaTbHBIX
quced.

Pemate mpocTteilire NpakTUKO-OPUEHTUPOBAHHBIE 3a/laud, CBSI3aHHBIE C
OTHOIIEHUEM  BEJMYMH,  MPOMOPUUOHATHHOCTHIO  BEJIMYUH,  MPOICHTAMU;
UHTEPIPETUPOBATH PE3yJIbTAThl PEUICHUs 3a/1ad C YIYETOM OTpaHUYEHUMN, CBSI3aHHBIX
CO CBOWMCTBaMH PacCMaTPUBAEMBIX OOBEKTOB.

Anzebpauueckue evipasricenus

OpueHTHpOBAaThCSI B TOHATHUSAX U OMNEpPUPOBATH Ha 0a30BOM YPOBHE
anre0pandecko TePMUHOIOTHEN U CHMBOJIUKOM.

Haxonuth 3HaueHHs OYKBEHHBIX BBIPQKCHHH TIPU 3aJaHHBIX 3HAYCHUIX
MePEMEHHBIX.

BreinonHate nmpeoOpa3oBaHusl 1IEJI0TO BBIPAXKEHUSI B MHOTOWICH MPUBEICHUEM
MOTO0HBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BbINONHAT, yMHOXXEHHE OJHOWIEHAa Ha MHOIOYJIEH M MHOTOWIEeHa Ha
MHOTOWIEH, MPUMEHSTH (hOPMYJIbI KBaJpaTa CYMMbl U KBajpaTa pa3HOCTHU (C OMOpon
Ha CIIPaBOYHYIO WH(POPMAITHIO).
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OcCyliecTBIATh Pa3l0oKEHUE MHOTOWIEHOB HAa MHOXHUTEIH C MOMOUIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOXHUTEJNS, TPYNIUPOBKHU ClaraeMblX, TPUMEHEHUS
bopMyn COKpaIIEHHOTO YMHOKEHHUS (C OMIOPOM Ha CIIPABOYHYIO HH(POPMAILIHIO).

[TpumensTh mpeoOpa3zoBaHUsI MHOTOUJICHOB JIJISl PEILICHUS Pa3IMUHbIX 3a/1a4 U3
MaTEMaTUKH, CMEKHBIX MPEAMETOB, U3 PEaIbHON MPAKTUKU.

Hcnonp30BaTh CBOMCTBA CTEMEHEW C HATypajdbHBIMU TOKAa3aTENAMH JJis
npeoOpa3oBaHus BRIpKCHUH (C OMOPOM Ha CIIPaBOYHYIO HH(OpMAIIHIO).

Ypasuenus u nepagencmea

Pemare nuHENHBIE ypaBHEHHMs C OJHOM IIEPEMEHHOW, NPUMEHSs NpaBUia
nepexo/ia OT UCXOJHOTO ypaBHEHUS K paBHOCHIIBHOMY eMy. [IpoBepsTs, sBisieTcs u
YHCIIO KOPHEM YPaBHEHHS.

Nmetp mpencraBieHne O TpaduUecKuX METOMAaX TPHU PEIICHUH JTHHCHHBIX
YPAaBHEHHM U UX CHUCTEM.

[TonOupaTe mpuMEpHl TAP YWCEN, SBISIOMUXCSA PEIICHHEM JHWHEHHOTO
YpaBHEHUS C ABYMS TICPEMCHHBIMU.

CtpouTh B KOOPAMHATHON TJIOCKOCTH T'paUK JTUHEHHOTO YpaBHEHUS C ABYMSI
MePEMEHHBIME; TIOJIB3YSCH TPaUKOM, TIPUBOJIUTH MPUMEPHI PEIICHUS YPABHCHHSI.

Pemate cuctembl NBYX JIMHEWHBIX YPABHEHHM C ABYMS MEPEMEHHBIMH, B TOM
guce rpaduvecku (C Ormopoi Ha aNroOpuTM YIeOHBIX JIEHCTBHM).

CocraBnsth (Mociie COBMECTHOTO aHANIM3a) U peniaTh JIMHEWHOE YpaBHEHUE WU
CUCTEMY JIMHEWHBIX YypaBHEHUH TIO YCIOBUIO 3aJa4yd, HHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33/1a4¥ TIOJTYYCHHBIN pe3yibTar.

Koopounamot u cpagpuxku. @ynkyuu

N300pakaTh Ha KOOPAMHATHOW MPSMON TOYKH, COOTBETCTBYIOIIHME 33aJJaHHBIM
KOOpJIMHATAM, JIY4YH, OTPE3KHU, WHTEPBAJIbI; 3aMCHIBATh YUCIOBBIC MPOMEXKYTKHA Ha
anreOpandecKkoMm si3bIKe.

OTtMeyaTh B KOOPJAWHATHOW IJIOCKOCTH TOYKU TO 3aJaHHBIM KOOPJMHATAM;
cTpouTh rpaduku TuHEHHBIX GyHKIMH. CTpouTh rpaduk ¢pyHkimu y = kx + b.

OnuceiBaTh ¢ TOMOIIBI0 (YHKIMA WM3BECTHBIC 3aBUCHUMOCTH  MEXKIY
BEJIUYMHAMH (110 aIrOPUTMY y4e€OHBIX JEHCTBUI): CKOPOCTh, BPEMS, PACCTOSHHUE;
I[IeHa, KOJIMYECTBO, CTOMMOCTh; IPOU3BOAUTEILHOCTD, BpEMSI, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 10 3HAYCHUIO €€ apTyMeHTa.

[Tonumate Tpaduueckuii crmocod TpeacTaBlIeHUsS W aHaIW3a WHGOPMAINH;
W3BJICKATh U UHTEPIIPETUPOBATH MH(DOPMAIHIO U3 TPAPUKOB PEAbHBIX MPOIIECCOB U
3aBUCUMOCTEM.
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8 KUIIACC

Yucna u éviuucnenusn

Hcnonp30BaTh HayalabHBIE NPEICTABICHUS O MHOMECTBE JIEUCTBUTEIIBHBIX
qyceN Jisl CPAaBHEHUS, OKPYTJICHHMS] M BBIYMCICHHM; M300pakaTh JEWCTBUTEIHHBIC
Yyyciia TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpumeHATh mMOHATHE apU(METHUECKOTO KBAJIpPaTHOTO KOPHS; HAXOIUTh
KBaJIpaTHbIE KOPHU, HCIIOJIb3Ysl MPU HEOOXOAMMOCTU KaJIbKYJSTOP; BBIMOIHAThH
npocreime mnpeoOpa3oBaHUsl BBIPAKECHHM, COJEpKalUX KBaJpaTHbIEe KOPHH,
VICTIOJIB3Ysl CBOMCTBA KOPHEM.

Hcrnonb3oBarh 3amucu OOJBIIUX M MaJbIX YWCET C TMOMOIIBIO JECATUYHBIX
npoOeii u creneHelt uucia 10.

Anzebpauueckue eviparxcenus

[IpumMeHATP TIOHATHE CTENEHW C LEJbIM  MOKA3aTeNIEM,  BBIOJIHATH
npeoOpa3oBaHusl BBIPAKECHUM, COJEpXKAIIUX CTEIEHH C IeJIbIM ToKa3arejaeM (C
UCIOJIb30BAaHUEM CITPABOYHON MH(MOPMAITIH).

BBINONHATE HECTOKHBIE TOXIECTBEHHBIE MPEOOPa30BaHUSl pPalMOHATBHBIX
BBIPOKEHUI HAa OCHOBE IMPaBUJI JCUCTBUI HAJl MHOTOWICHAMH U alreOpanvyecKuMu
TPOOSIMHU.

PacknanpiBaTh KBagpaTHbIN TPEXUIIEH HA MHOKUTEIIN.

[IpumeHsATh npeoOpa3oBaHusl BBIPAKEHUHN ISl PELICHUS Pa3IUYHbIX 33134 W3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATLHOU MPAKTUKH.

Ypasenenusn u nepasencmea

Pemiats nuHeliHble, KBagpaTHbIE YpaBHEHHS (C UCIIOIb30BAaHUEM CIIPABOYHOM
nH(poOpMaIuu) W palMOHAJIbHBIC YpPAaBHEHUS, CBOJASIIMECS K HHUM, CHUCTEMbI JBYX
YPaBHEHH C ABYMs IEPEMEHHBIMM.

IIpoBOAUTE MpOCTENUIINE UCCIECAOBAHNS YPABHEHUM U CUCTEM YPABHEHUH, B TOM
Yyyclie C NPUMEHEHUEM TpapUUecKuX NpencTaBlieHUld (yCTaHaBIMBATh, UMEET JIU
ypaBHEHUE WM CHCTEMa YPAaBHEHHMH pELICHUs, €CIM MUMEET, TO CKOJbKO, U Tp.) C
OTIOPOM Ha alTOPUTM y4eOHBIX IeHCTBUH.

ITepexoauTs OT cloBecHOUW GOPMYIUPOBKU 3a7aud K €€ anredpandeckoit
MOJENN C TOMOIIBIK COCTAaBJICHUS YPaBHEHUS WM CUCTEMbl YpPABHEHHI,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4U MMOJYYEHHBIA PE3yJIbTAT.

[IprMeHATh CBOMCTBA YHCIIOBBIX HEPABEHCTB [JISl CPABHEHMSI, OLICHKH; PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CHUCTEMBbI; JaBaTh IpauyECKyIO
MJUTIOCTPALIMIO MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.
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Dyukyuu

OmnepupoBath Ha 0a30BOM ypoBHE (YHKIMOHAIBHBIC TOHSATUS U SA3BIK
(TepMHHBI, CUMBOJHYECKHE OOO3HAYEHHs); OMPENENATh 3HaueHUe (QYHKIUH 10
3HAYEHUIO apryMEHTa; ONPeAETATh CBOIcTBA (GyHKIMU 110 e€ rpaduky.

. _ 2 3 _
Ctpouts rpaduKu AIeMEHTapHbIX PyHKIUN Buga , Yy =X,V =X,Y =X , V=
k; omuchIBaTH CBOMCTBA YUCIOBOM PyHKIIMHU 10 €€ rpaduky (pu HeoOX0TUMOCTH

C HaIPaBJIAIOIIEH TTOMOIIIBIO).

9 KJIACC

Yucna u éviuucnenun

CpaBHHBATh U YIIOPSI0YMBATH PALIMOHAIBHBIE U UPPALIMOHAJIBHBIE YHCIA.

BrInonHATh apudmeTHdeckue AeMCTBUS C pallMOHAIBHBIMH YUCIAMH, COYETass
YCTHBIE M NHUCBMEHHBIE NPUEMBI, BBIIOJIHATH BBIYHACICHUS C UPPALMOHAIBHBIMU
YU CIIAMHU.

HaxonuTe 3HaueHUs CTENEHEN ¢ LEIBbIMU IT0KA3aTEIAMU U KOPHEH; BBIYUCIIATH
3HAYECHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrnsTe JEHUCTBUTENBHBIE YHCIA, BBINOJHATh NPUKHAIKY pe3yJbTara
BBIUNCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUMU.

Ypaeéuenus u nepagencmea

Pemrars nuHeliHbIE M KBaApaTHBIE YPABHEHHUS], YPABHEHHUS], CBOJSAIINAECS K HUM,
MpocTenlne ApoOHO-pallMOHAIbHBIE YPABHEHMUS.

Pemares mpocreiimme CUCTEMBI JBYX JIMHEMHBIX YPAaBHEHHM C JIBYMS
IIEPEMEHHBIMHU U CUCTEMBI JIBYX YPABHEHUM, B KOTOPBIX OJTHO YPaBHEHUE HE SIBISACTCA
JUHEWHBIM (110 BU3yaJIbHOU orope).

Pemate mpocreiiime TEKCTOBBbIC 3ajayd  aiareOpanyeckuM CIOocoOOM ¢
NOMOIIBIO COCTABJICHHS YPAaBHEHUS WM CHUCTEMBI JIBYX YPaBHEHHH C JBYMs
NIEPEMEHHBIMM.

[IpoBoauTe nmpocTenme ucciie10Balus ypaBHEHUN U CUCTEM YPaBHEHU, B TOM
4yyclie C NPUMEHEHUEM TIpa@UuecKuX Npe/CTaBleHUl (yCTaHaBIMBAThb, UMEET JIU
YPaBHEHUE WM CHCTEMA YPABHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemate nuHEiHbIE HEpPAaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA; H300pa)kaTh
pELIEHNE HEPAaBEHCTB HA YMCIOBOW MPSAMOWM, 3alKChIBATh PEUICHUE C MOMOLIBIO
CHUMBOJIOB.

Pemate cucTeMsl JINHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIFOYAKOLINE
KBaJIpaTHOE HEPABEHCTBO; U300paKaTh PELIEHHE CUCTEMBbI HEPABEHCTB HA YHMCIOBOU
IIPSIMOU, 3aIIMCHIBATh PEIICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcronb30BaTh HEPABEHCTBA IIPU PEILICHNUN PA3IUYHbIX 3a1a4.
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Dyukyuu
Pacrio3naBaTh (QyHKIMM UW3y4eHHbIX BHUIOB. I[loka3piBaTh CcXeMaTHYECKU

PpacIioJIoOKECHHUE Ha KOOpﬂHHaTHOﬁ IIJIOCKOCTH Fpa(bI/IKOB (I)yHKHI/If/'I BHUJa: Y = kX, y= kx
Ik

x B 3aBUCHUMOCTH OT 3HA4YCHUM

+ b, ,y=ax + bx +c,y:x3»y:\/f, y
KO2(PHUIIMEHTOB; OMMCHIBATH CBOMCTBA (DYHKITHMA.
Ctpouth W M300paXkaTh CXEMATHUUECKH T'papUKU KBAJAPATUUHBIX (PYHKIUH,

ONKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIUHI 1O UX Tpaduxam.

Pacrio3naBaTh KBaJpaTUUHYIO (QYHKIHIO MO (hopmyre, MPUBOAUTH HMPUMEPHI
KBaIpaTUYHBIX (YHKUIMNA U3 peaTbHOM KU3HU, PU3UKHU, TEOMETPUH.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacnio3HaBaTh apuMETHUECKYIO U T€OMETPUUECKYIO MPOrPECCUU TTPU Pa3HBIX
cnoco0ax 3aJaHusl.

BbBINONHAT  BBIUKCIAEHUS C  MCHOJb30BaHMEM (GopMyd N-TO  YieHa
apu(pMETUYECKOM M TE€OMETPUYECKOM MPOrpecCHil, CyMMBbI MEPBBIX N YJIEHOB (C
OTIOPOM Ha CIPABOYHYIO0 HH(POPMAITHUIO).

PemaTe 3a1auu, CBSI3aHHbBIE C YHCIOBBIMU MTOCJIEI0BATEILHOCTSIMH, B TOM YHCIIE
3alayd M3 peaNbHOW JKU3HU (C MCHOJB30BAHHEM KaJIbKYJIATOpa, LU(POBBIX
TEXHOJIOTUH).

IIJIAHUPYEMBIE TTPEJIMETHBIE PE3YJIbTATBI OCBOEHHMS ITPUMEPHOU
PABOYEH ITPOI' PAMMBI KYPCA «T'EOMETPHSI» (ITO TOJIAM OBYUEHN)

OcBoenue yueOHOro kypca «l'eomeTpus»» Ha ypOBHE OCHOBHOI'O OOIIETo
oOpa3oBaHMs JOJDKHO OOECHeurMBaTh JOCTHXKEHUE CIEIYIOUIMX IPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIIBTATOB:

7 KJIACC

Pacno3naBaTh n3ydeHHBIE TEOMETPUYECKUE (PUTYPHI, OMPEIETATh UX B3aUMHOE
PacIoIoKEeHUE, H300paxkaThb TeOMETpUUYecKue (QUTYphI; BBINOIHATH YEPTEKU TI0
YCIOBUIO 3aauu. M3mepsTh JMHEUHBIE W YIJIOBBIE BEJIMYMHBI. Pemarh 3amauyd Ha
BBIUMCJICHUE JUIMH OTPE3KOB Y BEJIUYMH YIJIOB.

JlenaTth TpyOyI0 OLICHKY JIMHEHWHBIX U YTJIOBBIX BEJTMYUH MIPEAMETOB B PeaibHOM
KU3HU, Pa3MEpPOB MPUPOJHBIX OOBEKTOB. PaznmyaTh pa3Mepbl 3TUX OOBEKTOB IO
MOPSAAKY BEJIUYHUHBI.

CtpouTh yepTeku K TCOMETPUUIECKHUM 3a7a4aM (C UCIIOIb30BaHUEM CMBICTIOBOM
OTOPBI: HABOJIALIME BOMPOCHI U/WIIH aIrOpUTMa YYEOHBIX ICUCTBUI).

[Tomp3oBaThCs NOpU3HAKAMU  PABEHCTBA  TPEYTOJBHUKOB, MCIOJIb30BATh
PU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB MIPU PEUICHUU 33]1a4.

[IpoBomuTh  MOKA3aTENbCTBA  HECIOXKHBIX  TE€OMETPUUYECKHUX  TEOPEM.
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Ilonp30BaThCAd NpU3HAKAMU PABEHCTBA IPAMOYIOJIBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM MEJMaHBI, IPOBEAEHHON K THIIOTEHY3€ NPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B
pELIEHNN FEOMETPUUECKUX 3314 (C UCIOIb30BAaHUEM 3PUTEIbHOMN HATJISAHOCTH W/ WU
BepOaIbLHON OTOPHI).

Omnpenenstb napajjieIbHOCTb MPSAMBIX C TIOMOILBIO YIJIOB, KOTOPbIE 00pa3yeT C
HUMHU ceKywas. Omnpeaenars NapauleIbHOCTh IPSMBIX C IIOMOIIBK) PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM NPSIMOM O TOYEK APYTOU MPSAMOM.

Pemars 3aaun Ha kieT4aroil Oymare.

[IpoBOANTH BBIYMCIICHUS U HAXOAUTH YMCIIOBBIC U OYKBEHHBIC 3HAUCHUS YTIIOB
B T€OMETPUYECKUX 3aJayax C MCIOJIB30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX IIpU IEPECEUYECHUU JABYX
NapajuIeJIbHBIX MPSAMBIX CEKyIleW. Pemars npakTuyeckue 3aJayd Ha HAXOXKIECHHE
YTJIOB.

MMeTs npencTaBieHue 0 OHATHE T€OMETPUYECKOT0 MECTa TOYEK.

@opMyJIMpOBaTh OINPEIEICHUS] OKPYKHOCTHM M Kpyra, XOpIbl U JIHAMETPA
OKPY’KHOCTH, II0JIb30BaTbCA UX CBOWCTBAMU. Y METh IPUMEHATH 3TH CBOMCTBA IIpU
pelLIeHnH 3aaa4.

OpueHTHPOBATHCS B MOHATHUSAX: ONMCAHHAS OKOJIO TPEYTOJIbHUKA OKPY’KHOCTD,
LIEHTP OMMCAHHOM OKpy>kHOCTH. OrnepupoBaTh Ha 0a30BOM ypOBHE (paKTaMHu O TOM,
YTO OMCCEKTPUCHI YIJIOB TPEYrOJIbHUKA MEPECEKalOTCs B OJHOM TOYKE, U O TOM, YTO
CEpPEANHHBIE TEPIEHINKYIISAPBl K CTOPOHAM TPEYTOJIbHUKA IMEPECEKAIOTCI B OJTHOU
TOYKE.

OpueHTUPOBATHCS B MOHATUAX U ONIEPUPOBATh Ha OA30BOM ypOBHE:!
KacaTtenbHasg K OKpPY)KHOCTH, TeOpemMa O IEpPIEHAUKYJISIPHOCTH KacaTelIbHOW W
paauyca, IpoBEAEHHOTO K TOUKE KaCaHUS.

NmeTe mnpencraBiaeHue O MPOCTEHMIINX TE€OMETPUYECKUX HEPABEHCTB, HX
IIPAKTUYECKOM CMBICIIE.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKUE MOCTPOEHUS C MOMOUIBIO LHUPKYJIS U
JIMHEWKH.

8 KUIIACC

Pacno3HaBaTh OCHOBHBIE BHUIBI  YETBIPEXYTOJBHUKOB, WX  DJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU IIPHU PEIIEHUU T€OMETPUUECKUX 3a]1a4.

OpHueHTHPOBATHCS B NMOHATUM — TOYKH IEPECEUYECHHsS] MEJIWaH TPEyroJbHUKA
(1leHTpa Macc) B pelieHruu 3a1a4.

BrageTs noHsATHEM CpeIHEN JIMHUN TPEYTOJIbHUKA U TPANELUH, IPUMEHITh UX
CBONCTBA IIPY PELIEHNH NPOCTEUIINX F€OMETPUYECKUX 3a1a4. FiIMeTs npeacTaBieHne
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o teopeMe Daneca u TeopeMe O MPONOPLUUOHAIBHBIX OTPE3KAX, MPUMEHATh UX IS
pElIeHUs MPAKTUYECKUX 3aa4 (C OMOPOi Ha 3pUTETHHYIO HATJISTHOCTH).

[IpuMeHATh NOpHU3HAKA NOJO0OHSI TPEYrOJbHUKOB B PEIIEHUU HECIIOXHBIX
r€OMETPUYECKUX 3a]aY.

[lonb3oBatbes Teopemoit I[ludaropa pans pemieHHs TEOMETPUYECKUX U
MPaKTUYECKUX 3a]1a4.

Brnagerp TOHATMSAMH CHHYCa, KOCHHyca M TaHI€HCa OCTpPOro yria
MPSAMOYTOJIBHOTO TpeyrojbHuKa. I1oyb30BaThCA 3TUMHM NOHSATUSMHU JJIs PELICHUS
MPaKTUYECKUX 3a]1a4 (P HEOOXOIUMOCTH C OTIOPOW Ha aJrOPUTM MPABHIIA).

Boruucnare  (pazauyHbiMU - criocobamu) (C omopoid  Ha - CIPaBOYHYIO
nH(pOpMaLMIO) IUIOMIA[b TPEYroJbHUKA W IUIOMIAJM MHOTOYTOJIBHBIX (pUryp
(m0MB3yACh, Iie HEOOXOAUMO, KaIbKYJISITOPOM). [I[pUMEHTh MOJy4YEHHBIE YMEHHS B
NPAKTHYECKUX 33/1a4ax.

Brnagere NOHATUSAMHM BIUCAaHHOTO W LEHTPAIBHOIO yria, HCHOJIb30BaTh
TEOPEMbI O BIIMCAHHBIX YIJIAX, YIJIaX MEXAY XOpAaMH (CEKyIIMMH) U yIie MEXIy
KacaTeJIbHOM M XOPI0H NPH PELIEHUH NPOCTENIINX FEOMETPUUYECKUX 3a/1a4.

Bragere MOHATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHATH CBOWMCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPH PELICHUH MPOCTEUIIINX 3a4a4.

[IpuMeHATh MONy4YEHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEeMaTHYECKUE
MOJEINU JJIsl 3a/1a4 peajibHOM JKU3HU U MPOBOJIUTH COOTBETCTBYIOIIME BHIYMCIICHHUS C
NpUMEHEHUEM TMOA00UsS ¢ TPUTOHOMETpUU (MONB3YSICh, TJ€ HEO0OXO0JIUMO,
KaJIBKYJISITOPOM).

9 KUIACC

3HaTh TPUTOHOMETPUUYECKUE PYHKIIUU OCTPHIX YIIJIOB, HAXOAUTH C UX TOMOILBIO
pa3iaNyHbIe AJIEMEHTHI MPSIMOYTOJIBHOTO TPEYroJbHUKA («pEUIeHHE MPSIMOYTOJIbHBIX
TPEYroJIbHUKOBY»). HaxoauTh (C MOMONIBIO KAJBKYJISTOpA) MJIUHBI W YIJIBl JJIA
HETaOJUYHBIX 3HAUCHUH.

[Tonb3oBaTbesa (opMyliaMy MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXXIECTBOM JJII HAaXOXKJEHUS COOTHOIIEHHH MEXIy TPUTOHOMETPUUECKUMU
BEITMYMHAMHU (C OTIOPOH Ha CIPaBOYHYIO HH(OPMAITHIO).

Hcnonb30BaTh T€OpeMbl CUHYCOB U KOCHMHYCOB JUUISl HaXOXKICHHS Pa3IMYHbIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIBHUKOBY ), IPUMEHSITh UX MPHU PEIICHUN
IIPOCTEUIINX T€OMETPUUECKUX 3a4au.

Brnagetrs moHsTHsIMH TTpeoOpa3oBaHus MOI00US, COOTBETCTBEHHBIX 3JI€MEHTOB
no100HbIX (uryp. [Tonp3zoBaThes cBOWCTBaMU OO0 IPOU3BOIBHBIX (PUTYp, YMETh
BBIYMCIIATH JJIMHBI U HAXOJIUTh YIJIbl Y MOAOOHBIX GUryp (IO alropuTMy y4eOHBIX
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nevicteuil). IlpumeHars cBolcTBa NOAOOMS B NPAKTHUUYECKUX 3a/adax. YMETh
IPUBOJUTH IPUMEPHI MOJOOHBIX (PUTYP B OKPYXKAIOIIEM MUpE.

[Tonb3oBaThca TeopeMamu (10 BU3YaJIbHOM OMOPE) O MPOU3BEACHUN OTPE3KOB
XOpI, O MPOU3BEICHUH OTPE3KOB CEKYIINX, O KBaAPATE KACATEIbHOM.

[Tonb30BaTbCAd BEKTOpaMH, IMOHUMATh HMX T€OMETPUYECKUH U (PU3HYECKUI
CMBICTI, TPUMEHSTh UX B PEIICHUN T€OMETPUUECKHX U (pru3nueckux 3aaad. [[pumeHsITh
CKJISIPHOE NPOU3BEICHUE BEKTOPOB ISl HAXOKICHUS JUIMH U YIJIOB.

ITonp30BaThCA METOAOM KOOPAMHAT HA IJIOCKOCTH, IPUMEHATH €r0 B PEIICHUN
r€OMETPUYECKHUX U NMPAKTUYECKUX 3a7a4.

Brnaners NMOHATHSAMU TNPaBUIBHOTO MHOTOYTOJBHUKA, IJIMHBI OKPY>KHOCTH,
JUTMHBI TyTH OKPY>KHOCTH U PAJIMaHHOW MEPHI yIJIa, YMETh BBIYUCIIATH IUIOMIAb KpyTa
M €ro yacteu (C omopod Ha CIpaBOYHYIO HMH(popMaluio). [I[puMeHsATh MoayyeHHbIe
YMEHHUs B IPAKTUYECKUX 3a1a4ax.

Haxonuth ocu (MU LEHTPbI) CUMMETPUU (UTYp, TPUMEHSTH IBWKCHUS
IJIOCKOCTH B MMPOCTEUIINX CITydasiX.

[IprMeHATh MOJTyYEHHBIE 3HAHHUS HA NPAKTHUKE — CTPOUTHh MATEMAaTHYECKUE
MOJENH UIA 3a4a4 PEATbHOM )KU3HHU U ITPOBOAUTH COOTBETCTBYIOIINE BBIYUCIEHUS C
OpUMEHEHUEM TMOJ00US M TPUTOHOMETPUUECKUX (QYHKIMH (HOJB3YSCh, T
HEO0OXO0IUMO, KAJIBKYJISITOPOM).

TIJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHU S ITIPUMEPHON

PABOYEN ITPOI' PAMMBI KYPCA «BEPOSITHOCTB Y CTATUCTHUKA» (TTO
I'OIAM OBYYEHUA)

[IpenmeTHbIC pe3ynbTaThl OCBOCHUS Kypca «BeposTHOCT U cTatuctuka» B 7-9
KJIACCaxX XapaKTEepU3YITCs CACAYIOINMH YMEHHUSIMHU.

7 KIIACC

UutaTte uHpOpMaIUIO, MPEJACTABICHHYI0 B Taljullax, Ha JAuarpaMmmax;
NpeACTaBIATh JaHHbIE B BHJEC TaONMI], CTPOUTH JAUATPAMMBbI (CTOJIOMKOBBIC
(cTronmbuathie) U KPYroBbIe) MO MacCHBaM 3HAYEHUH (C UCMOJIb30BAHUEM 3PUTEIHHON
HaIJISHOCTH W/ BepOaabHOM OTIOPHI).

OnuceiBaTh U UHTEPIPETUPOBATH  pEAIbHBIC  YHCIIOBBIE  JaHHBIE,
MIpPEICTaBJICHHBIC B TAOJIMIIAX, HA TUarpaMMax, rpadukax.

OpueHTUpPOBATHCS B MOHATUIX U ONIEPUPOBATH UMHU Ha Oa30BOM YPOBHE:
cpenHee apudMeTHUIecKoe, MearnaHa, HanOoJIbIlIee 1 HAaMMEHbIIIee 3HAUYCHHS, pa3Max.

Nmetp mnpencraBieHue O CIIydalHOM W3MEHUYMBOCTH HA IIPUMEpax ILIEH,

(bu3HYeCcKNX BEIMYUH, aHTPOIIOMETPUUECKHUX JAaHHBIX; UMETh MPEJACTABICHHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.
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8 KJIACC

W3Bnekatp W mpeoOpa3oBbIBaTh HH(POPMALMIO, MPEACTABICHHYIO B BHUJE
TabNul, auarpamm, rpadukoB; MPEACTaBIATh JAaHHBIE B BUAC TaOMUI], AMATPAMM,
rpaduKoB.

OnuceIBaTh MOCJIE COBMECTHOIO AHAJIN3A JAHHBIE C TIOMOIIBIO CTATUCTUYECKUX
MOKa3aTelel: CpEeIHUX 3HAYEHWd M Mep pacceuBaHus (pa3max, OUCIepCUs H
CTaH/IapTHOE OTKJIOHEHHUE).

HaxonuTh 4acTOThI YMCIOBBIX 3HAYEHUN M YaCTOTHI COOBITHI, B TOM YHUCJE IO
pe3yipTaTaM HM3MEpeHMd W HaOMIOJeHUM (C  HUCHOJIb30BAaHUEM  3PUTEIHHOU
HaTJISAHOCTH W/WUJIH BepOaIbHON OTIOPHI).

Haxonuth BEpOSITHOCTH CIIy4aWHBIX COOBITHMII B ONBITAX, 3Has BEPOATHOCTHU
AJIEMEHTApHbIX COOBITUH, B TOM 4YHCIE B ONBITaX C PABHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU (C HMCIIOJNB30BAaHUEM 3PHUTEIBbHOW HATJISAHOCTH W/WIN
BepOaIbHON OMOPBHI).

Nmetp mnpencraBieHHe O TrpapUUecKUX MOJAENAX: JAEPEBO  CIy4aillHOTrO
JKCIIEPUMEHTA, AUarpaMMbl DUJepa, YUCI0BAsI MPsAMast.

OnepupoBaTh MOHATUSMU Ha 0A30BOM YpOBHE: MHOXKECTBO, IOJMHOKECTBO;
BBITNOJIHATH ONEpaIy HaJl MHOXECTBaAaMH: 00bEAMHEHUE, ITIEPECEUEHHE, TONOTHEHHE;
NEPEeUYUCNIATh  3JEMEHTbl MHOXECTB; IMPUMEHATh CBOMCTBA MHOXECTB (C
MCIIOJIb30BAaHUEM BU3YaJIbHOW OTIOPHI).

Hmetr mpencraBieHre O rpauueckoM IMpeACTaBIEHUE MHOKECTB U CBS3ed
MEXAY HUMH JUJISl ONIMCAHUS MIPOLIECCOB U SIBJIEHUM, B TOM YHUCJIE€ IIPHU PELICHUU 3a/1a4
U3 JIPYyTrUuX Y4eOHBIX NPEIMETOB U KypCOB.

9 KUIACC

W3Bnekats U npeodpa3oBbIBaTh MHPOPMALIHIO, TPEICTABICHHYIO B Pa3IMYHbIX
UCTOYHMKAX B BUJIE TaONMI], AUarpamm, rpadukoB; MPEeACTABISITh AaHHbIE B BUJIE
Ta0JINILL, TUarpaMm, rpapuKoB.

Pemats npocreiiiime 3a1a4u opraHM30BaHHBIM IEPeOOPOM BaApUAHTOB, a TAKXKE
C UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

HNmets mpeactaBieHue 00 oONMMCATENbHBIX XapaKTEPUCTHKAaX AJii MAacCHBOB
YUCJIOBBIX JTJAHHBIX, B TOM YHUCJIE CPETHUE 3HAYEHHUS U MEPBI PACCEUBAHUA.

HaxoauTh 4acToThl 3HAYEHMH U YacTOThI COOBITHS, B TOM YHCIIE MOJB3YSICh
pe3ynbTaTaMu NPOBEIEHHBIX U3MEPEHUN U HAOIIOEHUH (C OMOPOM Ha CHPABOYHYIO
uHpopMaIuio).

HaxoauTh BEpOATHOCTH CIIy4allHBIX COOBITUH B M3YYEHHBIX OIBITaX, B TOM
Yyclie B OMbITaX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU, B CEPUSIX
UCIIBITAHUM 10 TIEPBOTO yCIleXa, B CEpUAX UCIBITAaHUM bepHysum.
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Nmerer mnpeacTaBieHHE O CIydYalHOM BEIMYMHE W O PAaCHpeAcICHUH
BEPOSTHOCTEM.

NmeTs mnpencraBieHue o 3akoHE OONBIIMX YHUCENT KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4aillHOH M3MEHUHMBOCTH U O POJM 3aKOHA OONBIIMX YHCEN B
IpUpoe U OOIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE

TemaTnueckoe IUIAHUPOBAHWE U KOJIMYECTBE YAaCOB, OTBOJAMMBIX Ha OCBOCHHE KAXKIOW TE€Mbl Y4eOHOTO MpeaMeTa
«Marematuka» [IpumepHOll amanTHpOBaHHON OCHOBHOW 00pa30BaTENbHON MPOrpaMMbl OCHOBHOTO OOIIET0 OOpa3oBaHUS
OOy4YaromMxcs € 3aJepKKOM MCUXUYECKOrO0 Pa3BUTHS, B ILIEJIOM COBIAJAIOT C COOTBETCTBYIOIMM paszaenoM [lpumepHoii
paboueil mporpammsl yue6HOro peameTa «MaTemaTrkay 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111ero oopa3oBanus. [lpu
3ToM OpraHuzanusi BIOpaBe caMa BHOCHTbh M3MEHEHHUS B COJEpXKaHUE U paclpeneseHHe ydeOHOro Marepuaia Mo rojaam
oOyuyeHusi, B IMOCJIEOBATEIbHOCTh M3YYEHUS TEM U KOJMYECTBO YAaCOB HA OCBOCHUE KAXKIOW TEMBbI, OIpeleIeHHE
OpraHu3alMOHHBIX (popM oOydeHus U T.11. OOOCHOBAHHOCTh JAHHBIX U3MEHEHUH OINpeesieTcs] BBIOpaHHBIM 00pa30BaTEIbHOM
opranuzauueid Y MK, nHIuBHIyaIbHBIMU MICUXO(U3NUECKUMU 0COOCHHOCTAMH KOHKpPETHBIX oOyyatomuxcs ¢ 3I1P, crenensio
YCBOEHHOCTH WMH YYEOHBIX TE€M, PEKOMEHIALMSIMH IO OTOOpY M ajanTalud y4yeOHOro marepuaia IO MAaTeMaTHKeE,

MpeCTaBICHHBIMA B [10SICHUTEIIBHOM 3aIUCKE.

5 kiacc (ue menee 170 )

HasBanmue
pasaesa (TemMbl)
OcHoBHOE coaepxaHue
Kypca (4uciio

4acoB)

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4A0 M XCS

50




HartypaabHbie
quciaa. leiictBus ¢
HATYPaJbHBIMHU

qucjiaMu
(43 u)

Jecsatuunas cucrema cyucieHus. Psan HaTypalbHBIX 4YHCEIL.
Harypanbubsiii  psan. Yucno 0. HarypanbHble uucina Ha
KOOpAMHATHOM npsiMoil. CpaBHEHHE, OKPYTJIEHUE HATypabHbIX
YHCEll.

ApudmeTrnueckue JEHCTBUS C HATypajlbHBIMU YHCIIAMHU.
CpolicTBa HyJiA NpPU CIOXKEHUU U -YMHOXEHHUH, CBOMCTBA
eAVMHMULIBI  Tpu  yMHOXeHuu. llepemecturenvHoe |
coueTaTeNlbHOE  CBOMCTBAa  CJIOXKEHUS WM YMHOXCHHS,
pacnpeoenumenbHoe C80UCMBO YMHONCEHUSL.

Yurartsh, 3aNIUCHIBATH, CPABHUBATb HATYpaJIbHbIE YHUCIIA;
Y4acTBOBATH B 00CYKIEHHHU CIIOCO00B YIIOPSA0UYMBAHUS
qucen.

N300pakaTh KOOpAMHATHYI IMpSIMYIO, OTMe4YaThb 4YKcCia
TOYKaMH Ha KOOPAMHATHOM MpPsIMOH, HAXOAMTh KOOPAMHATHI
TOUKH.

HccnenoBarh cBoiicTBa HaTypaiabHOro psana, yucen 0 u 1 mpu
CJI0)KEHUU U YMHOXKEHHUU.

Hcnonb3oBaTh NPpaBUJIO OKPYTIICHUS HATYPAIbHBIX YHUCEN IIPU
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Jlenumenu u Kpammuvie 4HCIA, PpA3JIOKEHUE 4YUCIA Ha
MHOxUTenH. [lenenne ¢ ocratkoM. IIpocteie um cocraBHbIE
yncna. Ilpusnaku oenumocmu ua 2, 5, 10, 3, 9.

Crenens ¢ HaTypaJIbHBIM I10KAa3aTEJIEM.

UucnoBble BhIpaKeHUS; TOPSIAOK JECHCTBUM.

Pemienne TeKCTOBBIX 3a/1a4 Ha Bce apu(METHUECKUE JCHCTBUS,

Ha IBUKCHHUC U IMOKYIIKH.

HEOOXOIMMOCTH € OIOPOH Ha aJIrOPUTM MpaBHIIaA.

BeinoiHATs apudmerndeckue AelCTBUA C HATypaJIbHBIMU
YHUCJIAMH, BBIYMCIATH 3HAYCHUs YHMCIOBBIX BBIPAXKEHHUH CO
cKoOKaMu 1 6e3 CKOOOK.

3anuchIBaTh IPOU3BEICHUE B BUJIE CTEIIEHU, YUTATh CTEIICHH,
HCIO0JIB30BATh TEPMHMHOJIOTHI0O (OCHOBAaHME, II0KA3aTelb),
BBIYMCJIATh 3HAYEHUs] CTENEeHEeH IpU HEOOXOAUMOCTH C
BU3yaJIbHOM OIIOPOU.

BbIOJIHAT, NPUKHAKY M OLEHKY 3HAYCHUM YHMCIOBBIX
BBIPQXKCHUM, NMpeaJaraTtb U NPUMEHATh NPUEMBbI IIPOBEPKH
BBIYHCIICHUM.

Hcnonp30BaTe Hpu  BBIYKMCICHUAX MEPEeMECTHTENbHOE W
coyeraTrejlbHOEe CBOMCTBA CJI0KEHHMS W YMHOMKEHUS,
pacnpedenumenvHoe C60IICME0 YMHONCceHUA; (POPMYITUPOBATH
U TpPUMEHATh NpaBWia Npeo0pa3oBaHUsl  YHMCIOBBIX
BbIPAKEHHH HA OCHOBE CBOMCTB apr(MeTHYECKUX AeHCTBHI
NP1 HeoOXOAUMOCTH € HANPABJSAIONIEeH MOMOIIbIO.
®opMyJIMpOBaTh OMNpeleJieHUusl JIeTUTeNss U KpaTHoOro (c
OTIOPOi Ha aJITOPUTM IIPABUJIA), HA3BIBATH JICIIUTENIN U KPaTHbIE
YHUCla;, PAaCHO3HABATb IIPOCTHIE COCTaBHBIE
(¢opmyspoBaTh M NPUMEHSTH NPU3HAKH JIETUMOCTH Ha 2, 3,

5, 9, 10, (c omopoil Ha anNropuT™M IpaBUiIa); NMPHMEHSTh

n qucJjia,

AJITOPUTM  PA3JIOKEHUS 4YHUCIA HA TMPOCTbIE MHOKUTEIU;
HAXOAMTh OCTaTKH OT JIEJICHUS U HEITOJIHOE YaCTHOE.
PacnosHaBaTh HCTHHHBIE U JIOXKHBIE BBICKA3bIBAHUSA O
HaTypAJIbHBIX YHCIIaX, IPUBOAUTH MPUMEPBI U KOHTPIPUMEPHI,
CTPOMTH BbICKA3bIBAHUS M OTPULAHHUS BBICKA3bIBAHUU O
CBOWCTBaX HaTypaJbHbIX YHCEIN C ONOPOH Ha oOpaserl.
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Pemath TEKCTOBbIE 3agaud apu(METHYECKHM CIIOCOOOM,
HCI0JIB30BATh 3aBHCHUMOCTH MEX]y BEIMUYMHAMU (CKOPOCTH,
BpEMs, pacCTOSIHUE; 1I€HA, KOJUYECTBO, CTOUMOCTb U JAp.) NpHU
HEOOXOAMMOCTH C UCTIONBb30BaHUEM CIIPABOYHON MH(POPMALIUH:
aHAJIM3MPOBAThL  TEKCT  3aJauyd, MNepedopMyJIMpPOBaTh
yCIIOBHE,
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H3BJIEKATDh HEOOXOIUMEIE IaHHEBIE, YCTaHABJIUBATH
3aBUCHMOCTH MEXKIY BEIMYMHAMHU IPH HEOOXOIUMOCTH C
HAIPABJIAIONICH ITOMOIIBIO.

MojaenupoBaTh X0 PEIICHUs 3aJa4d C IMOMOIIBI0 PUCYHKA,
CXEMBI, TaOIUIIBL.

IpuBoANTH, pa30MpaTh Pa3IMYHBIC PEIICHUS, 3aITUCH PEIICHHUHA
TEKCTOBBIX 33]1a4.

C noMombI0 MeAarora OUeHUBATH TOJYYCHHBIH pe3ybTarT,
OCyHIeCTBJSATH  CAMOKOHTPOJIb,  TPOBEpssi  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTh OIIHOKH.

Pewamo 3a0auu ¢ nomowpio nepedopa 6cex 603MOHCHBIX
6apUAHMO06.

3HAKOMMTBCS € MCTOPUEH Pa3BUTHS apU(METHKU.
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Harasignas
reomerpus. Jinaun

HA MJIOCKOCTH
(12 9)

Touxka, npsiMas, OTpe30K, Jyd. Jlomanas. M3mMepeHue IvHbI
OTpe3Ka, METPUUYECKUE
OKpyXHOCTb U KPYT.

CAUHUIIbI HU3MCPCHUA JJINHBI.

[TpakTideckas pabota «IlocTtpoeHne y3opa U3 OKpPYKHOCTEI.

VYron. Ilpsmoii,

W3mepenue yrios.

OCTPBIM, TYHmOH W pa3BEPHYTHIA  YIJIBL.

[Ipaktuyeckas padora «IlocTpoeHne yrioBy.

Pacno3naBarthb Ha YepTeIKax, OIIMCBHIBATD,

U u300paxaTrh C [OMOIIbBIO
(pu
BU3yaJIbHOM OIOpE): TOYKY, MPSAMYIO, OTPE30K, JIyd, YroJI,

PHUCYHKaX,
UCIIOIB3YSl TEPMHUHOJIOTHIO,
YEpTEXKHBIX ~ MHCTPYMEHTOB HEOOXOIUMOCTH  T10
JIOMaHyI0, OKPY>KHOCTb.

Pacno3snaBaTh, NPUBOAMTHL NPUMepPbl 00BEKTOB PEAIBLHOIO
MHUpa, UMEIOUMX (OopMy H3YyUEHHBIX (UTYp, OLEHUBATH WX
JIMHEHHBIE pa3MeEPBI.

Hcnonb3oBaTh JIMHENKY U TPAHCIIOPTUP KaK HHCTPYMEHTHI JIsI
IIOCTPOCHHUS U U3MEPEHUS: M3MEPSATH JJIMHY OTPE3Ka, BETUUUHY
yriaa;, CTPOMTb OTPE30K 3aJaHHOM MJIUHBI, YroJl, 3aJaHHOU
BEJIMUYMHBI; OTKJIAABIBATH LIUPKYJIEM PABHbIE OTPE3KHU, CTPOUTH
OKPY’KHOCTb 33JIaHHOI'O pajnyca.

HN3o0paxkars KOHQUIypalluu TeOMETPUYECKHX QUryp Hu3
OTPE3KOB, OKPYKHOCTE€M, HMX 4YacTeld Ha HEIMHOBAHHOM U
KJeTyaroil Oymare; mpeaJaraTb, ONMCHIBATH M 00CY:KIATh
€noco0bl, AJrOPUTMBbI TOCTPOEHHUS TIOCIE COBMECTHOTO
aHaJIn3a.

Pacno3naBath 1 H300pakaTh Ha HEJIMHOBAHHOW U KJIETYATOU
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Oymare TpsSAMOH, OCTpBIA, TyMOH, pa3BEPHYTHIH  yIJIbI;
CPaBHHUBATH YIJIbL.

BbI4MCIATH JUIMHBI OTPE3KOB, IOMAHBIX.

IlonnMaTe H  HCHOJB30BATH MPH PeELICHHMH 3a4a4

3aBHCHUMOCTH MEKIY €AMHUIIAMU METPHUYECKOIN CHCTEMBI Mep;
3HAKOMMTBCH C HEMETPUUYECKUMHU CHCTEMaMH Mep; BbIPAKATh
JUTMHY B PA3IMYHBIX €IMHUIAX U3MEPEHHS IPU HEOOXOJUMOCTH
C OIIOpOii Ha CHIPABOYHYIO HH(POPMALHIO.

HccaenoBarh Gurypsl 1 KOHGUTYpALTUH, UCTIONB3YS HPPOBBIE
pecypcsl.

OOLIKHOBEHHEIE

npooun
(48 4)

JpoOs. I[IpaBuiibHBIC ¥ HENTPABUIIbHBIE TpoOHu. OCHOBHOE

CBOMCTBO ApoOu. CpaBHEHUE TPOOEH.
CrnosxeHue ¥ BoIYMTaHUE OOBIKHOBEHHBIX Jipo0eii. CMmelanHas
Ipo0b. YMHOXKEHUE U JIeJIeHHe OOBIKHOBEHHBIX JIpO0eii;

B3aMMHO-00paTHBIE APOOH.
Pemenne TekcToBbIX 3a/1a4, coepkaux 1poou. OCHOBHBIE
3a/1a4u Ha JpooHu.

HpI/IMeHeHI/Ie 6YKB I 3allTMCU MaTEMAaTHUYCCKUX BBIpa)KeHI/Iﬁ u
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MopneaupoBathb B rpadudeckoi, mpeamMeTHoi gpopme, ¢

IMOMOLIBIO KOMIIBIOTECPA ITOHATUA U CBOﬁCTBa, CBsI3aAHHBIC C
O0OBIKHOBEHHOM JIPOOBIO.
YuTaTh U 3aNMCHIBATH, CPABHUBATH OOBIKHOBEHHBIC APOOH,

NpeaIaraTh M 006CyKAaTh Cocodbl yopsa04MBaHus ApoOeil.

HN300paxkars,  OOBIKHOBEHHbIE ~ OpoOM  TOYKaMu  Ha

KOODAMHATHOW  MpPSAMOH; HCHOJb30BaTh  KOOPIWHATHYIO

OpSAMYIO JUIsl CPAaBHEHUS IpOOEH.




MIPEJI0KEHUH.

®opMyJIMPOBaTh, 3aMUCHIBATH € MOMOLIbI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH JpoOM C ONOpOHM Ha MPaBUIIO;
HCI0JIB30BATHh OCHOBHOE CBOMCTBO ApOOU ISl COKpauyeHus
Opobell u  npusedeHuss Opobu K HOBOMY 3HAMEHAMEN0 8
npOCMeuuux Cyuasx.

IIpencraBiasaTh 1o 00pa3lly cMelIaHHy0 ApoOb B BHIE
HENPaBUJILHOM U BBLACIATH LIETYIO YaCTh YMCIIa U3 HeMPaBUILHON
Ipoowu.

BoinosHaTs apudmernyeckne geicTBUsl ¢ OOBIKHOBEHHBIMU
OpoOsiMM B TPOCTBIX CIy4yasiX; HNPHUMEHAATh CBOIMCTBa
apuMeTUYeCKUX JSHCTBHI AJIs palliOHATU3allUU BHIYHCICHUH.
BbINOJHATH NPUKHAKY M OUEHKY pe3ylbTaTa BBIYHCICHHIA,
npeaiaratb 1 NPUMEHSITb NPUEMBI IPOBEPKHU BBHIYHCICHUI.
IIpoBoauTh MccIe0OBaHUS CBOICTB Ipo0Oeii, onupasch Ha
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YUCJIOBBIE  JKCIEPUMEHTBI (B TOM  4YHCJIIE C
MTOMOIIIbIO0 KOMITBIOTEPA).

Pacno3naBaTh MCTHUHHBIC M JIOKHBIC BBICKA3BIBAHUS O JIPOOSX,

NPUBOJAUTH MPUMePbI U KOHTPIPUMEPHI.

Pemiath mpocTeilme TEKCTOBBIC 3aJa4M, COJEpIKaIIre

NpoOHBIE TaHHBIC, U 3aJaYU HA HAXOJCOEHUe Hacmu yeno2o u

Yenoeo no e2o0 Yacmu, 6blAGIAMb UX CXOOCHMEa U Pa3iudus.

MopaenupoBaTh XOJI pPElICHUs 33aJa4d C MOMOIIBI0 PUCYHKA,

CXEMBI, TaOIUIIBL.

I[IpuBoauTH, pa3dupaThb, OLEHMBATH DA3JIMYHBIC PEUICHUS,

3alUCU PEIICHHM TEKCTOBBIX 3a7a4 MpU HEOOXOIMMOCTH C

HaIpaBJIAIONIEH TOMOIIBIO.

C nomMombI0 meJarora OUEHUBATH IOJYYCHHBIM pe3yJbTar,

OCYHIECTBJSATh  CaMOKOHTPOJb, TPOBEpsisi  OTBET  Ha

COOTBETCTBHUE YCIOBUIO, HAXOAUTDH OIITHOKH.

3HAKOMHTBCS ¢ MCTOPHUEH pa3BUTHs apUPMETHKH.
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Harasanas
reoMeTpus.
MHOTroyroJibHUKH1
(10 u

MHOroyroiapbHuku. YeTbIpEXYroNbHUK, IPSIMOYIOJIBHUK,
KBaJpar.

TpeyronabHuK.

[Tnomane U nepuMeTp NpsIMOYTOJIbHUKA U MHOTOYTOJIBHUKOB,
COCTaBJICHHBIX W3 NPSIMOYTOJbHUKOB, €IUHUIIBI H3MEPEHUs
riomaau. [lepumerp MHOTOYTrOIbHUKA.

Pacno3naBarb, m300pakaTb C TIOMOIIBIO  YEPTEKHBIX
UHCTPYMEHTOB W OT pYKH, MOJEIUPOBaTh U3 Oymaru
MHOT'OYTI'OJIbHUKH.
IpuBoauTs NpuMepbl 00BEKTOB PEATHHOTO MUPA, UMEIOIIUX
bopmy MHOIOYIOJIbHUKA,  MPSMOYTOJIbHHKA,
KBaJlpaTa, TPEYroJIbHUKA, OLeHUBATh UX JMHENHbIE
pa3Mepsl.
BprumcaaTs: NEpUMETp TPEYroJbHUKA, IPSIMOYTOJIBHHKA,
MHOI'OYTOJIbHHUKA; IUIOIAAb MPSIMOYrojbHUKA, KBajapara (Ipu
HE0OXO0IMMOCTH C OIOPOi Ha allrTOPUTM YUEeOHBIX JEHCTBUIA).
H3o06paxars OCTPOYTOJIBHBIE, IIPSIMOYTOJIBHBIE
U TYNOYTOJIbHBIE TPEYT OJIbHUKHU.
Crpoutb Ha KieryaTOod Oymare KBajgpaT M HpPSIMOYTOJIBHUK C
3aJaHHBIMH JUIMHAaMU CTOPOH.
Hcciaenosarb cBoOicTBA IPSAMOYTrOJIbHUKA, KBaJpara IIyTEM
9KCHEPUMEHTa, HAOMIOACHUS, H3MEPEHUs, MOJEIUPOBAHMS;
CpaBHMBATh CBOMCTBA KBaJpaTa U NPSAMOYTOJbHUKA.
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PacnozHaBaTh MCTHHHBIE M JIOXKHBIC BBICKAa3bIBaHUA O
MHOTOYTIOJIbHUKAaX, NMPHUBOAUTH NPHMeEPbI U KOHTPIPUMEPSI.
HccnenoBath 3aBUCMMOCTD IUIOIIAAN KBaJpaTa OT JUIMHBI €r0
CTOPOHBI.

Hcnosb30BaTh CBOMCTBA KBAJPAaTHON CETKH JUIS ITOCTPOCHUS
¢buryp;  pa3déuBaTh  IpPSAMOYIOJIBHUK  Ha  KBaJparThl,
TPEYrOoJbHUKH; COCTABJAATL (UTYpBI U3  KBaIpaTtoB U
IPSIMOYTOJIBHUKOB M HAXOHTD MX IJIOMIA]Ib, Pa30uBaTh (GUryphI
Ha NPSIMOYTOJIbHUKYU U KBAaJPaThl U HAXOIUTh UX MJIOLIAb (TIPH
HEOOXOAMMOCTHU C HAIIPABJISIONICH TOMOIIIBIO).

Beipaxkarh BenMYMHY IUIOIIAJM B Pa3IUYHBIX €IUHULAX
U3MEPEHUs] METPUYECKOM CHCTEMbl Me€Ep, HCIO0JIb30BaTh
3aBHCMMOCTH MEXAY METPUUYECKMMM €IMHULAMHU HU3MEpPEHUs
IUIOIAAM TpU HEOOXOAMMOCTH C ONOPOM Ha CHpPaBOYHYIO
nH(pOpMaIIHIO.

3HaKOMHMTBbCH C TpUMepaMu TIPMMEHEHUsl IUIOAAN U
IepuMeTpa B IPAKTHUYECKUX CUTyaluusax. Pemares 3amxaum u3
peanbHOM JKU3HU, IPU HEOOXOJUMOCTH C ONOPOM Ha allrOpPUTM
IIpaBUJIa, 00CYKAATh Pa3IuYHbIe CIIOCOOBI PELIECHUS 3aay.
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JlecsiTUUHbBIE
npooun
(38 )

Hecsatuunas 3anmuck apodeit. CpaBHEHUE ACCITUYHBIX APOOCH.

JelicTBus ¢ IeCATUYHBIMU ApOoOsiMU. OKpyeienue 0ecamuiHblx
opobelt.

Pemenne TekCcTOBBIX 3amad, coaepxammx aApoou. OCHOBHBIC
3a/1a4¥ Ha JpOOH.

IpeacraBasATh JecATUYHYIO IpoOb B BUIEC OOBIKHOBEHHOM,
YUTATh W 3alHChIBaTh, CPAaBHMBATHL JICCATHYHBIC JpOOH,
o0cyx1aTb  CHocooObI
JECSITUUHBIX APOOEH.

npemiaratb M YHOPSAI0UHBAHUS
N300paxkaTh necsaTHUHBIC IPOOH TOUKAMHU Ha KOOPAUHATHON
HPSIMOM.

BbISIBJSITH CXOACTBA U PA3JIU4YMs IPABHI apuUPMETUUECKUX
JEUCTBUM C HATYPATbHBIMU YUCIIAMU U ACCATUYHBIMU JPOOSIMH,
1I0CJIE COBMECTHOI'O aHAJIU3A.

BoimoaHaTs apudmernyeckue JMEUCTBUS C  JIECATUIHBIMU
Ipo0siMU; BBIMOJHATHL NPUKHAKY M OIEHKY pe3yJbTara
BBIYMCIICHUI.

IIpuMeHsiTH cBoOMCTBA apuPMETHYESCKUX JEHCTBUHA IJIA
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palMoOHaIN3alUN BHIYUCICHUH.

Ilpumenamov npasuno OKpy2ieHuUs OecaimuyHvlx Opobell, TIPU

HEO0OXOIMMOCTH C BU3YaJIbHOHN OIOPOH.

IIpoBoauTh HcCCAET0BAHUA CBOWCTB JICCATHYHBIX JpOOCH,

OMUPASICh HA YUCITIOBBIE IKCIIEPUMEHTHI (B TOM YHUCJIE C TOMOIIbIO

KOMIThIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOXKHBIE BBICKA3bIBAHUS O JAPOOSX,

NPUBOAUTH  NPUMEPbl U  KOHTPIPHUMEPHI,  CTPOMUTH

BBICKA3bIBAHMS U OTPUILIAHUS BHICKA3bIBAHUM.

Pematnb OpoCTeilliie TEeKCTOBBIE  3a/ayd,
coJiepikalie IpoOHbIe JaHHbIC, U Ha HAX0JICOeHUe Yacmu

Yenozo u yeno2o no e20 Yacmu, BbIABJASATH UX CXOICTBA H

pa3anumsi.

MogaeanpoBaTh X0 PELICHHS 33Jaud C MOMOULIBIO PUCYHKA,

cxeMmbl, Ta0nuubl. Pa30upars paznuyHble pPEUIeHMs], 3alKuch

peLIeHUI TEKCTOBBIX 3a4a4.

OnepupoBaTb IpOOHBIMHU YHCIIAMU B PEATHHBIX KU3HECHHBIX

CUTYaIUsX.

C noMoub mnexarora OUEHUBATH TOJYYECHHBIH pPE3yJbTar,

OCYHIeCTBJSATh  CAMOKOHTpPOJb,  IpPOBEpsiss  OTBET  Ha

COOTBETCTBUE YCIOBHIO, HAXOAUTH OLIMOKH. 3HAKOMHUTHCH €

ucropueii pa3BuTus apuMeTUKH
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Harasanas
reomerpus. Tena
U (PUrypbl

B IIPOCTPAHCTBE
(9 )

Mmnocoepannuku. H3zobpadxcenue MHO20SPAHHUKOS.
NPOCMPAHCMBEHHBIX MeJl.

Mooenu

Ipsimoyzonvhuiii napannerenuneo, kyo. Pazeépmku kyba u

napasnenenuneod.
O0vém Kyba, npsamMoy2oibH020 napaiieienuneod.

Pacno3sHaBaTh Ha 4epTexkax, PHCYHKAX, B OKpYKaloleMm
MHpe IPSIMOYTOJIbHBIN Mapasiesnenunes, Kyo, MHOTOIpaHHHUKH,
ONHMCHIBATb, HCHOJb3Yl TEPMHHOJIOTHIO, OLIEHUBATH
JMHENHHBIE pa3Mepbl.

IIpuBoANTHL NpUMepPbI 00BEKTOB PEALHOIO MMpPa, UMEIOLIUX
(¢opMy MHOTOrpaHHHUKA, MPSIMOYTOJILHOTO TMapaulesenuIieaa,
KyOa.

HN300paxaTh Ky0 Ha KJIeT4aTOM Oymare.

Hccaenosarb CBOlicTBa Ky0a, NIpsMOYTOJIbHOTO
napasuieJenuineia, MHOrorpaHHUKOB, UCIOJIB3YSl MOJIENH IIPU
HEOOXOJMMOCTH C HAMPABJISIFOIIEH TOMOLIBIO.

Pacno3naBate pa3BépTkM Kyba U mapajuieienuresna.
MogaeanpoBaTh Ky0 U napajuieienunes] u3 Oymard u npodmx
MaTepHayioB, 10 00pasiry.

HaxoauTh u3MepeHus, BBIYMCIATH IUIONMAIb MOBEPXHOCTH;
00BEM Ky0a, MPSAMOYTOILHOTO MapajuieNienuIea ¢ Onopol Ha
QITOPUTM YYEOHBIX JCHUCTBHUI; HCC/IEI0BATHh 3aBHCHMOCTb
o0bEMa Ky0a OT ITMHBI ero pedpa.

Ha6aroaaTs 4 NPOBOAMTH AHAJIOTHH MEX]TY TTOHATUIMU
TUTOIIAN U 00BhEMA, TIEPUMETPa U TUIOMIAIN TIOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIE H JIOKHBIE BBICKAa3bIBAaHUS O
MHOTOTpaHHUKAX, MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI.
PemaTts 3a1a4u u3 peansbHON KU3HU.
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IloBTOpEHUE
1 00001IIEHHE
(10 9

[ToBTOpEHNHE OCHOBHBIX MOHATUH U METOJOB Kypca 5 Kiacca,
00001IeHNE 3HAHUT.

BbruncasTh 3HaUCHUS BBIPAXKECHUM, COAEpKAIINUX HATypaJIbHbIE
yyclia, OOBIKHOBEHHBIE U JIECATUYHBIC JIPOOH, BBINOIHATH
peoOpa3oBaHus YHUCeN MPU HEOOXOIUMOCTH C HAPABISIONICH
MOMOMIBIO.

BpiOuMpars cmoco®  cpaBHEHUsS  YHUCE,  BBIYMCICHUH,
NPUMEHATH CBOMCTBA apu(METHUUECKUX JICUCTBUH  JUIA
paloHaIN3aUui BEIYUCICHUH.

OcyiiecTBISTh CAMOKOHTPOJIb BBHIMONHIEMbIX JEHCTBUH U
CaMOIIPOBEPKY pe3ysIbTaTa BHIYUCICHHIA.

Pemars mpocreiiiuMe 3agauM U3 pPEaJbHOM  KU3HHU,
NPUMEHATH MaTeMATH4YeCKUe 3HAHUSA JIJIsl pEIICHUs 3a7a4 U3
JPYTrUX y4eOHBIX TPEIMETOB.

Pemats mpocreiimmme 3aiauM  pa3HbIMH  crocodamu,
CPaBHUBATH  CHOCOOBI  pEIICHHS  3a7a4d, BbIOMPATH
panuoHAJbLHBIN C1I0CO0.

6 kiaacc (ue menee 170 u)

Ha3zBanue pasaena
(TembI)
Kypca (4Mc10
4acoB)

OcHoBHOe coaep:xaHue

OcHOBHBIE BHUABI 1€ATCJIBHOCTHU oﬁyqalomnxm
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HarypaabHble
yHciaa
(30 9)

Apudmernueckue 1eiCTBUS C MHOTO3HAYHBIMHU HATYPaIbHBIMH

guciaMu. YHCIIOBbIE  BBIPDAXKECHUSA, IOPSAAOK  JIEHCTBUH,
HCIIOJIb30BaHUE CKOOOK. OKpyTrjeHHWe HaTypalbHBIX YHCEI.
Jlenurenu U KpaTHBIC YUCIA; HAUOOAbWUL 0OWULl Oeaumendb U

HAaumeHnbuiee 06“466 KpaniHoe.

PaznoxeHue uynciia Ha MPOCThIE MHOKUTENH. [[eTuMOCTh CyMMB]
Y NpOU3BEJCHHUS. JeJIeHHE C OCTaTKOM.
Pemenne TEKCTOBBIX 3a/1a4.

BoinosHaTs apudmernyeckue aeiicTBUS C MHOTO3HAYHBIMU
HAaTYpaJIbHBIMM YWCJIaMH, HAXOAMTh 3HAYEHUS] YHCIOBBIX
BBIpQXEHHM CO CKOOKaMU U 06e3 CKOOOK; BHIYUC/IATH 3HAYEHUSI
BBIPAXCHHI, COIEPIKALTUX CTEIICHU.
BbINOJIHATH NPUKHAKY ¥ OLEHKY 3HAUeHUN YHCIOBBIX
BBIpOXXCHUI, IPUMEHSATh NPUEMBI IPOBEPKHU PE3YJIbTATA.
Hcnonws3oBarh TpH BBIUUCICHUAX Ne€pPeMeCTUTEIbHOEe |
coyerarejibHOEe CBOWCTBA CJOMKEHMS M  YMHOKEHUs,
pacnpeoenumenbHoe Ce0UCME0 YMHOMCEHUA OMHOCUMETbHO
CN0JceHUA, CBOICTBA apu(PMeTHYECKHX JIeiiCTBHIA.
HccnenoBarh 4ncioBbIe 3aKOHOMEPHOCTH, POBOJAUTH YHUCIOBBIE
SKCTIIEPUMEHTHI.
@opmMyJMpOBaTHL OMNpeleJieHusl JICIUTENIE ¢ KpPaTHOTro,
HauOONbIIEro OOIIero JeNuTeNss M HAUMEHBIIEro OOIIero
KpaTHOTO, MPOCTOIO0 M COCTABHOT'O YMCEN; HCIOJIb30BATh 3TH
MOHATHS IPU PELICHUH 3a/1a4 (TP HEOOXOAMMOCTH C OIIOPOH Ha
QITOPUTM TIPABUIIA).

IIpuMeHSITH AJTOPUTMBbI BBIYHUCICHUS HaWOOJBIIETO0 OOIIETOo
JENUTeNs] YW HauMEHBIIEro OO0IIero KPaTHOTO JBYX YHCEI,
QITOPUTM PA3JIOKEHUS YUCIIA HA TPOCTHIE MHOKHUTEIIH.
HccaenoBarb CBOMCTBA JI€IMMOCTH CYMMBI M TPOU3BEICHUS
YHUCEN C OIOPOM HA BOIPOCHBIN IUIAH.
IIpuBoauTh, mNpHMepbI YHCEd C 33JaHHBIMH CBOWCTBAMH,
pacno3HaBaTh BepHble U HEBEPHbIE YTBEPKICHUS O CBOMCTBAX
YyHuCell, ONMPOBEPraTb HEBEPHBIE YTBEPKIEHUS C IIOMOIIbIO
KOHTPIPUMEPOB.

KoncTpyupoBath MaTeMaTH4YeCKHe NPeIJI0KeHUs C TOMOIUIBIO

CBSI30K «H», «UIIN», «ECIH..., TO...» [0 00pasiy.
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Pemath TeKCTOBBIE 33a/]a4M, BKIIOYAIOIINE MOHITUS IETUMOCTH,
apuMETHYECKUM CIIOCOOOM, MCIOJIb30BaTh Iepedop Bcex
BO3MO’KHBIX BAPUAHTOB C OIIOPOM HA BOIIPOCHBIM IUIAH.
MopeaupoBaTh XOJ pelIeHHs 33Ja4d C IOMOUIbIO PUCYHKA,
CXEMBI, TaOIUIIBL.

[IpuBonuTh, pazOuparh, OLICHUBATH Pa3JIUYHbIe pelIeHusl,
3alMCH  pelleHNH TeKCTOBBIX 3aJa4 C HalpaBJsIoOImeH
MOMOIIBIO.

Kputudecku orneHuBaTh MOJYy4YeHHBIH pe3yJabTaT, HAXOAUTH
OIIMOKH, OCYLIECTBJISATH CAMOKOHTPOJIb, IPOBEPSisi OTBET HA
COOTBETCTBHE YCJI0OBHIO.

Haransanas
reoMeTpus.
Ilpsimble Ha

II0CKOCTH
(79

Ilepnenouxynapnuvie npsmole. Ilapannenvuvie npsamvle.

PaccrosHne Mexnay AByMs TOYKaMH, OT TOYKH A0 IPSIMOM,
JUIMHA IIyTU Ha KBaJAPAaTHOMU CETKE.
Ilpumepol npsimvix 6 npocmpancmee.

Pacno3HaBaTh Ha uepTexax, pPUCYHKaX CIydyad B3aMMHOIQ
PACIIONIOKEHUSI IBYX MPSAMBIX.

H3o0paxkare ¢ 1NOMOIBI YePTEKHBIX HHCTPYMEHTOB
KjaeTyaroil Oymare JBe IepeceKarouiuecs
napajuleJIbHbIe MPSMBIE, CTPOUTH NPAMYIO, IEPIEHIUKYIAPHYIO

npsMbIC, IOBC

JAHHOM.

IIpuBoaMTL mMpHMepbI  MAPAJUIEITBHOCTH u
MIEPIEHIUKYISIPHOCTH IIPSMBIX B IIPOCTPAHCTBE.

PacnosHaBaTe B MHOIOYIOJBHUKAX NEPHEHAVKYJSAPHBIE H
napajieapHble  cTOpoHbl. M300pamxkarTh MHOTOYTOJIBHUKH C
napajuiesIbHbIMU, EPIEHAUKYISIPHBIMI CTOPOHAMHU 110 00pa3sity.
Haxoaurth paccTositHue MEXIy IBYMs TOYKaMH, OT TOYKH JI0
NpsIMOM, JUIMHY NYyTH Ha KBAJpaTHOM CETKe, B TOM YHCIIE

HCTIONB3YS ITU(POBBIE PECYPCHI.
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AApoou OObIkHOBEHHAs Jpodp, OCHOBHOC CBOMCTBO | CpaBHHBATH M YNOPS/IOYMBATH JpOOH, BBIGHPATH CHOCOD

(32 49) npobwu, cokparenue apobeit. CpaBHEHUE U cpaBHeHus Apobeii.
yIopsno4nBanue apobei. Jlecaruanbie npobu u METpUYECKas IIpeacraBasaTh JAeCATUYHBIE JIPOOM B BHJIE OOBIKHOBCHHBIX
cucrema mep. npobeil 1 OOBIKHOBEHHBIC B BHJIC JICCATUYHBIX, HCMOJIb30BATH

IKBHBAJICHTHBIC MNMPEACTABJICHUA ,Z[pO6HI:IX YUCCI IIpU HX

Apudmernueckue  JCUCTBUS  C  OOBIKHOBEHHBIMH U
CPaBHEHUH, IPU BHIYUCICHUAX (TIPH HEOOXOAMMOCTH C

JACCATHYHBIMU I[pO6$IMI/I.
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OrtHomenue. JleeHue B JaHHOM OTHOIICHHH. Macumao,
MPOTIOPIIHSL.

IlonsTne nporeHTa. BelunciieHHe NMPOLEHTa OT BEIMYMHBI U
BEIMYUHBl 10 €€ ImpoleHTy. PelieHne TEKCTOBBIX 3aj1ad,
colepalmmx Japodu M mporeHtsl. [IpakTmueckas pabora
«OTHOILIEHNE JJIMHBI OKPYXXHOCTHU K €€ TUaMETPY».

HAIPAaBJISAIONIEH TOMOIIIBIO).

HUcnoab3oBath JecsaTUyHble JpoOM Tpu MpeoOpa3zoBaHUU
BEJIMYMH B METPUYECKOM CUCTEME MEP.

BoinoaHaTs apudmMeTnuecKkue aeicTBHs ¢ OOBIKHOBEHHBIMU U
JECSITUYHBIMU IPOOSIMHU.

BbrunciasaTs 3HAYCHUS BBIpKEHUIA, COJIeprKaIINX
OOBIKHOBEHHBIE M JI€CATUYHbIE  JOpOOM,  BBIIOJHSATH
npeoOpazoBanus ApoOel, BbIOMPATH CcHOCO0, NPUMEHSATH
cBoiicTBa apu(pMETHUECKUX IEHCTBUI UIS paluOHAIU3alUN
BBIYMCIICHUI.

CocTaBisiTb OTHOILIEHUS U MPOMOPLHUH, HAXOAUTH OTHOILICHHE
BEJIMYUH, JI€JUTh BEJIMYUHY B JAHHOM OTHOILIEHUHU.

Haxoauth 3KcnepMMeHTAIbHBIM NMYTEéM OTHOILICHUE ATUHBI
OKpPY’)XHOCTH K €€ Juamerpy (mIpu HEOOXOAUMOCTH C
HalpaBJIAIOLIEH TOMOIIBIO).

HaxoanTh Macmtal® 1utaHa, KapThl U BBIYUCIATH PACCTOSHUSA,
HCIOJIb3YSl MacIITad ¢ OMOPOi Ha aJTOPUTM y4eOHBIX JAEHCTBUM.
OO0BACHATH, YTO TAKOE MPOIICHT, YIIOTPEOIATH 000POTHI pEYH CO
CIIOBOM «IIPOLIEHT». BbIpaxkaTh NpoLEHTH! B Ipo0sIX U Ipodu B
MPOLIEHTaX, OTHOIIEHWE JBYX BEJIWYUH B MPOLEHTaX.
BbluncaaTh NPOIEHT OT YHCiIa W YHUCIO MO €ro MpOIEHTY.
OKpyrasTe ApoOu U MPOLEHTHI, HAXOAUTh NPUOIMKEHHS YU CeT
IIPH HEOOXOAMMOCTH € UCIIOJIb30BaHUEM BU3YaJIbHOM OIMOPHI.
Pemats 3agauM Ha YacTH, MPOLEHTHI, NPONOPLUHU, HA
HaxoXJAeHHue Apoou (IpoLeHTa) OT BETUYUHBI U BETMUUHBI 110 €€
npobu (TpoleHTyY), ApoOu (MPOILIEHTa), KOTOPBIM COCTaBISET
onHa BenuunHa oOT apyrod. IlpuBoauTh, pa3dupars,
OLICHMBATDH PA3JINYHBIC PELICHUS, 3alIUCU PEIIEHUN TEKCTOBBIX
3a/1a4 MpU HEOOXOAMMOCTH C HaIPaBJIAIOIIEH TOMOIIBIO.

68



N3Biaexkaty uHpoOpMamu0O ©3 TAOMUI] U JHATPAMM,
UHTEPIPETUPOBATH TaOJIMIHBIC JIaHHBIE, ONPEACIISTH
HauOOJbIIICe U HAMMEHBIIIEE U3 TPECTABICHHBIX JaHHBIX.
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Harasignas
reoMeTpus.
CummMmertpus
(64)

Ocesas CUMMempusl. Heﬂmpaﬂbna}z CUMMempusl.

Ilocmpoenue cummempuyHvix Queyp.
Cummempus 6 npocmpancmee.

Pacno3HaBaTh Ha 4yepTekax U U300pakeHUsIX, H300pakaTh OT
PYKH, CTPOMTBH C IIOMOIIBIO MHCTPYMEHTOB (QUrypy (OTpe3oK,
JOMaHyl0, TPEYroJIbHUK, IPSAMOYIOJIbHUK, OKPYKHOCTb),
CUMMETPUYHYIO [JTaHHOW OTHOCHUTEIBHO IPSIMOH, TOYKH C
HaIIpaBJSOIIECH IOMOIIBIO.

Haxoaute mnpuMepbl CUMMETPUM B OKPYKAIOLIEM MHPE.
MopeaupoBarb 13 Oymaru e (UIypbl, CHMMETPUYHBIC
OTHOCHUTEIIBHO TPSAMOH; KOHCTPYHMPOBATh TI'€OMETPUYECKHE
KOH(UTypaluu, UCIIOJIb3ys CBOWCTBO CUMMETPHH, B TOM YHCIIE C
HOMOILBIO IIU(PPOBBIX PECYPCOB C ONMOPOIl HA AATOPUTM yUEOHBIX
JIEUCTBUMN.

Beipakenus

¢ OykBamMu
(6 1)

[TpumeneHne OYKB JUIs 3aIIMCU MaTEMaTUYECKUX BBIPAKEHUH U

npennomeHHﬁ. ByK@eHHble BbIPAJNCERUA U

YUCN08ble NOOCMAHOBKU.
bykBeHHbIE pPaBEHCTBa, HaXO0XJICHHE
KOMIIOHEHTA.
DopMyIIbL.

HCEHU3BCCTHOTI'O|

HUcnoab3oBath OYKBBI 11 0003HAUEHHUS YHCEI, MPU 3aMKUCH
MaTEMaTUYECKUX  YTBEP)KIEHUW, COCTaBIATh OyKBEHHBIC
BBIPXECHHUS TI0 YCIIOBHIO 33J1a4H.

HccaenoBatb  HECIOXKHBIE  YKCIOBBIE  3aKOHOMEPHOCTH,|
WCIIOIb30BaTh OYKBHI IS UX 3aIHCH.

BoruncasTe 4yncnoBoe 3HaYeHHE OYKBEHHOTO BBIPAKEHUS MpU
3a/laHHBIX 3HAYEHMSIX OyKB C OMOpPOW Ha aJfOPUTM Y4YEOHBIX
JEUCTBUU.

3anuceiBaThH ¢hopmy.bi: nepumeTpa u MJI0ILATN
MPSIMOYTOJIbHUKA, KBajpaTa; JUIMHBI OKPYKHOCTH, TUTOMIAIN
KpyTa; BHINOJHATH BIYMCJIEHUS 110 TUM (hopMysiam.
CocTaBiasaTs (GoOpMYJIbl, BBIPAXAIONINE 3aBUCUMOCTH MEXY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHHUE; II€Ha, KOJIMYECTBO,
CTOMMOCTH; TMPOU3BOAUTENHHOCTh, BpeMs, OO0BEM pabOTHI;
BBITIONHSATH BBIYUCIICHUS IO TUM (opMyIiaMm.

Haxoauth  HEW3BECTHBI KOMIIOHEHT  apU(PMETHUECKOTO
JEUCTBUS.
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Harasgnas
reoMeTpus.
Durypsl

YeThIpEXYroyIbHUK, IIPUMEPBHI YETBIPEXYTOJIBHUKOB.
IIpsMoOyronbHUK, KBaJgpaT: CBOWCTBA  CTOPOH,  YIJIOB,
IUaroHalcH.

HN300paxkaTh Ha HEJIMHOBAHHOM M KJIETUaTOM Oymare ¢
HCII0JIb30BaHUEM 4epTEKHBIX MHCTPYMEHTOB
YETBIPEXYTOJIBHUKHU C 3aJaHHBIMU CBOMCTBAMM: C

HA IJIOCKOCTH
(14 49)

W3mepenue yrioB. Buasl TpeyrosbHHUKOB. 1rypbl. @opMyiibl
Ilepumerp  mMHOroyrosbHuka.  Ilnmomans Hpubmmxdaroe
nepuMeTpa U IJIoLaAn IPSIMOYTOJIbHUKA.

U3MepeHue miomanan Guryp.
Ipakxmuueckas paboma «Ilowaos Kkpyeay.

napajuleIbHBIMM, NEPIEHANKYISIPHBIMU, PaBHBIMU CTOPOHAMH,
OpSMBIMU ~ YIJIlaMM W JIp., PaBHOOEIPEHHBIH TPEYrONbHHUK.
IIpennarars U 06Cyk1aTh cIOCO0bI, AATOPUTMBI IOCTPOCHUS.
HccaenoBarb,  uCHONBb3ysd  SKCIEpPUMEHT,  HaOIrOAEHUeE,
MOJICIMPOBaHUE, CBOMCTBA  IPSIMOYTOJIbHMKA, KBajpaTa,
pa30uBaTh HAa TPEYTOJIBHUKH C ONOPOM HA BOIIPOCHBIH IJIaH.
O00CHOBBIBATb, ONPOBEPraTh C IMOMOUILIO KOHTPIPUMEPOB
YTBEPXKACHUSI O IMPSIMOYTOJIbHUKE, KBaJpaTe, Pacno3HaBaTh
BEpHBIEC U HEBEPHBIE YTBEPKICHUSI.

H3mepsATh U CTPOUTH C TIOMOIIBIO TPAHCIIOPTHPA YIJIBI, B TOM
4HCJIe B MHOTOYTOJIBHUKE, CPAaBHHBATh YIJIbl; PACINO3HABATH
OCTpBbI€, IPAMBIE, TYIbIE, Pa3BEPHYTHIE YIIIBI.

Pacno3naBaTh, H300pakaTh OCTPOYTOJIbHBIHN, IPSIMOYTOJIbHBIH,
TYIOYTOJIbHBIN, paBHOOEIPEHHBIH, PaBHOCTOPOHHUH
TPEYroJIbHUKUA (MPU  HEOOXOIMMOCTH C  HCIOJb30BAaHUEM
BU3YaJIbHOM OTIOPBI).

Beruncaars NEPUMETP  MHOTOYIOJIBHUKA,  IUIOIIAb
MHOTOYTOJIbHUKA pa30MeHHeM Ha MPSIMOYTOJIbHUKH, Ha paBHbIE
(Gurypel, HUCIOIb30BaTh METPUYECKHE EAMHHUIBI H3MEPEHUs
JUITMHBI ¥ TJIOIIAN C OMOPON Ha alNrOpUTM y4eOHBIX JEHCTBHA.
Hcnonb3oBath NpudInKEHHOE N3MEpPeHHe [UIMH U IIJIoLaaen
Ha  KJjeryartoil Oymare, mpuONMKEHHOE H3MEPEHHE JIIHMHBI
OKPY’KHOCTH, IJIOIATHN KpyTa.
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ITono:kuTEIbHBIE H

[esnbie qyuca. Mooyns yucna, 2eomempuiecKasl

IIpuBoauTs, NpHMeEpPbI HUCIOJB30BaHUS B pEaJIbHOW JKU3HU

oTpULATeJbHbIE unmepnpemayus mooyna. Hucnosvie npomedsncymru. IIOJIO’KUTEJIBHBIX U OTPULATEIIBHBIX YU CEIL.
yHciIa ToNOKUTETbHBIE W OTPUATENbHBIE uucia. CpaBHEHHE H3006paxkarh 1enble yKcia, 0JI0KUTEIbHbBIE U OTPULIATENIbHbBIE
(40 49) MONOKUTENBHBIX U OTPHIATENBHBIX YHce. Apudmernueckue | THC1a TOUKAMU Ha YUCJIOBOW PSAMOM, MCIOJIB30BAThH YHCIOBYIO
NEeHCTBUS ¢ MOTOKUTETbHBIMU H OTPHIATENLHBIME uncamy, | TPAMYIO JUIT CPABHCHIS YHCCIL.
PellIcHIE TEKCTOBBIX 3a1a4. IIpuMeHAT, NpaBW/IAa CpPaBHEHUS, YHNOPAAOYHUBATH LIEIBIC
YHCIIA; HAX00UMb MOOYIb YUCTA.
®opMyJIMPOBATh NPaBHJIA BBIUNCICHUS C MOJIOXKUTEIBHBIMU U
OTPULATEIIHBIMY YUCIIaMU, HAXOAUTh 3HAYEHUs YHCIIOBBIX
BBIPQKCHUM, COIEp/KAIIMX JACUCTBUSA C IOJOXHUTEIbHBIMH U
OTPULATENIbHBIMM YUCIAMU NPU HEOOXOAUMOCTH C ONOPOM Ha
QJITOPUTM IPaBUIIA.
IIpuMeHsATH CBOWMCTBAa CIOXKEHMS M  YMHOXEHHA UL
npeoOpa30BaHus CyMM U IPOM3BEACHUH.
IIpencraBienue [IpssmoyronbHass ~ cucremMa  KOOpPAMHAT Ha  IJIOCKOCTU. OOBSICHAT, M HMJJIIOCTPHPOBATH MOHATHE IPSMOYIOJIbHOU
AAHHBIX KoopauHnats! TOUKH Ha MJI0CKOCTH, abcLucca U OpIMHaTa. CUCTEMbl  KOOpAMHAT  HA  IUIOCKOCTH,  HUCIOJb30BaTh
(6 4) CTonGYaThIC K KPYTOBBIE AHATPAMMBL. TEPMHUHOJIOTHIO; CTPOUTH HAa KOOPAMHATHOM INIOCKOCTU TOYKH U

[TpakTuyeckas pabdora «IlocTpoenue quarpaMm.
Pemenne  TEKCTOBBIX — 3amady,  COJEpKalIUX
IpeJICTaBJICHHbIE B TA0IMIIAX U HA JUarpamMmax.

JaHHBIC,

¢urypsl 1o 3aJlaHHbIM KOOpJIWHATaM, HAXOAUThb KOOPJIHWHATHI
TOYEK.

Yurars cronbyarele U KpyroBbI€ arpammBbl;
HHTEePNPEeTHPOBATH JJAHHbBIC, CTPOUTH CTOJIOUYAThHIE
nuarpammsl. Mcnosib3oBaTs HH(pOpMaNUIo, IPEACTaBICHHYIO B
TabIMIIax, HA TUarpaMMax Jyis peleHus TeKCTOBBIX 3a/1a4 U
3a/1a4 U3 peaybHOM JKU3HHU.
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Harasipnas
reoMeTpusi.
Durypsl B
NMPOCTPAHCTBE
9 )

Ipsimoyzonvuulli napannenenuneo, Kyo, npusma, RUpamuod,
yunundp,  wap u  cepa.  Hzobpadxcenue
dueyp. Ipumepwi
MHO202PAHHUKOS, YUIUHOPA U KOHYCA.

KOH)C,

NpPOCMPAHCINBEHHBIX PazeeEpPmMox

paboma «Co30aHnue Modenell

NPOCMPAHCMBEHHBIX uzypy.

Ilpakmuueckas

Ilouamue o6véma; eounuyvt usmeperus o06véma. O0OvEM
NPAMOY20/IbHO20 napaieienuneod, Kyoa, oopmynvl 06véma.

Pacno3HaBaTh Ha uepTexkax, pUCYHKaX, OMUCHIBATh MHUPaMUYy,
npusMy, LUIUHAP, KOHYyC, IIap, H300pamaTb UX OT PYKH,
MOJeJIUPOBaTh U3 Oymaru, IUIaCTWJIMHA, MPOBOJIOKU U JIp. C
Hanpasisiromeil nomomnpio. IlpuBoANTL NMpuMepbl 00HEKTOB
OKpYXKAalOIIEro MHpa, HMMEIOUMX (OPMBI Ha3BaHHBIX TeJl.
Hcnonb3oBaTh TePpMHHOJIOTHIO: peobpo,
OCHOBaHUE, BBICOTA, PAINyC U AUAMETP, pa3BEPTKa.

BEpILHHA, rpafb,
H3yuarb, ncnosb3ys 3KCIEpUMEHT, HAOJIIOJEHUE, U3MEPEHUE,
MOJICJINPOBAHUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONHUCHLIBATH
CBOIICTBA HAa3BaHHBIX TEJI, BBIABJIATH CXOACTBA U Pa3IH4Hi:
MEXy UPaMHUION U IPU3MON; MEXKIY LMIMHIPOM, KOHYCOM U
IIAPOM.

Pacno3naBaTh pa3BEPTKU Mapajulesenumena, Kyba, HMpU3MBI,
MAPaMU/Ibl, KOHYCA, WIMHIPA; KOHCTPYMPOBATh JAaHHBIC TEla
U3 pa3BEPTOK, CO3[aBaTb HX MOJEIM C HaIpaBIAIOLIECH
MIOMOUIBIO.

Co3naBaTb MoOJeJM TPOCTPAHCTBEHHBIX ¢uryp (u3 Oymaru,
MIPOBOJIOKH, IJIACTUIIMHA U JIp.) C OIIOPON Ha alrOPUTM y4eOHBIX
JENUCTBHM.

H3mepsaTs Ha MoaeJsx:
JTUaMeTp Iapa.

JUIMHBI péOep MHOrOTPaHHUKOB,

Bpiuncasare mo  ¢opmysam: 00bEM  IPSIMOYTOJILHOTO
napajuiefenumnena, Kyda; HMCIOIb30BaTh €IWHUIBI H3MEPEHUS
00béMa; BBIYHUCJAATHL OOBEMBI TEN, COCTABICHHBIX W3 KYyOOB,
MapajuieJICNUIIe/IOB; peliaTh 3a]a4M C peaJbHbIMU JaHHBIMH C
OTIOPO# Ha CTPAaBOYHYIO WH(OMAIIHIO.

IloBTOpEHME,

00001IEHME,
CHCTeMaTH3alus

[ToBTOpEHNE OCHOBHBIX MOHITHN M METOJIOB KypcoB 5 1 6

KJ1accoB, 0000IIEeHNE H CUCTEMATU3AIlAs 3HAHUM.

BuIuncaaTs 3HaUeHUS BI)Ipa)KeHI/Iﬁ, COZACpIKAINX HATYypaJIbHBIC,

IHEJIbIC, IMOJIOKHUTCIIBHBIC n
OOBIKHOBEHHEIE n JCCATHYHBIC

qycoa,
BBITIOJTHSTH|

OTpULATCIIBHBIC
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npodwu,




(20 u)

npeoOpa3oBaHusl YKCEN U BBIPAKCHUNA NPU HEOOXOIUMOCTH C
HaIIpaBJSOIIECH IOMOIIBIO.

Bei0upaTs c1ocod cpaBHEHNUS YUCEIl, BBIYUCIECHUHN, IPUMEHSATH
cBoOiicTBa apuPMETHUECKUX JCUCTBUU ISl pallMOHAIU3ANN
BBIYMCIICHH.

Pemars npocreiiniue 3a1a4u U3 peajibHOM KU3HU, IPUMEHSATH
MaTeMaTH4eCKHe 3HAHUS JUIs pElIeHUs 3aJad M3 JAPYTUx
IPEIMETOB.

Pemath npocreiimue 3a1a4u pa3HbIMH CIIOCOOAMM.

OC)’].HGCTBJIHTB CAMOKOHTPOJb BBIIOJIHACMBIX JEUCTBUN U
CaMOIIPOBCPKY pe3yiibTaTa BBIYMCIICHHH.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA» (11O 'OJAM OBYUYEHMUA)

7 kaacc (He menee 102 u)
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Ha3Banue
pa3naesa (TemMbl)
Kypca (4uciao

OcHoBHOe coepkaHue

OcHOBHbBIE BU/BI 1€ATCIBHOCTH oﬁyqaloumxca

4acoB)
Yucaan [TonsiTHE palMOHATILHOTO YHUCIIA. CucreMaTH3UPOBATH U 000ralIATH 3HAHUS 00 OOBIKHOBCHHBIX
BBLIYHCJICHHS. ApudnmeTndeckne IeHCTBUS ¢ palliOHATBHBIMU YHCIAMH. U JCCATUIHBIX APOOSX.
PanuoHajbHbIE CpaBHeHMe, yIOPSI0YMBAHNE PAITMOHAIBHBIX YHCET. CpaBHUBATH U YNOPSIA0YMBATH APOOH, 1peoOpa3oBhIBas MpU
gucIa CrerneHb ¢ HaTYpaJbHBIM [TOKA3aTEJIEM. HEOOXOAMMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHBIC,
(25 u) Perenue ocCHOBHBIX 3a/1a4 Ha IpOOU, IPOLIEHTHI U3 PEANbHON | OOBIKHOBCHHBIC B JICCATUYHBIC, B YaCTHOCTH B OCCKOHECYHYIO

IIPAaKTHUKH.

[Ipu3Haku  AETUMOCTH, pa3JIOKEHUS Ha MHO>KUTENH
HATYpaJIbHBIX YHCEI.

Peanbuble  3aBucumocTtH. [Ipsmas u oOpartHas
MPONOPIUOHAIBHOCTH.

JECSITHYHYIO IPOOB.

IIpumensiTb  pa3HoOOpa3Hble  CHOCOOBI M NPUEMBI
BbIYHCJICHUS 3HAYEeHHUI APOOHBIX BbIPA:KEHUH, COJEpKaIINX
OOBIKHOBEHHbIE U  JECATUYHbIE JpOOM: 3aMEHATh IpH
HEOOXOIMMOCTH  JAECATHYHYIO  JIpoOb  OOBIKHOBEHHOHM U
OOBIKHOBEHHYIO JIECATUYHOMN, IPUBOJUTH BhIpakeHHE K (opme,
HauOonee yAOOHOM M  BBIUUCIEHHWH, MpeoOpa3oBBIBATH
NpOoOHbIE BBIPAKEHUS Ha YMHOXKEHHE M JIEJIEHUE JECSITHYHBIX
npobeil K JEeMCTBUSIM ¢ IEJIBIMU YUClIaMU (TP HEOOXOAUMOCTH C
HalpaBJIAIOLIEH TOMOIIBIO).

IIpuBoanTh 4MCI0BBIC U OyKBEHHBbIC NPHMEPbI CTENEHU C
HaTypaJIbHBIM TIOKa3aTesieM, OOBSCHSS 3HAYEHHUS OCHOBAHUS
CTETNIEHM M IOKAa3aTelsl CTENEHH, HaXOIUTh 3HAUEHUS CTENEeHEN

n
BHUAa a (a — moboe panroHaJIbHOE 4YHUCI0, N — HaTypajJbHOC

YHUCJI0) C OTIOPOM Ha CIIPABOYHYIO HH(POPMAIIHIO.
IlonnMaTe CMBICT 3amHCH OOJLIIMX YHCEJ ¢ MMOMOIILIO
AeCATHYHBIX poleil U creneHeil ynciaa 10, npuMeHsATs UX B

PC€ANBbHBIX CUTYyallUsAX.
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I[IpumeHsTH NPU3HAKU JAECTUMOCTHU, PA3NIOKEHUS HA MHOKUTEIH
HaTypaJbHBIX YUCEIL.
Pemath npocreiilme 3a1a4M Ha YaCTU, IPOLEHTHI, IPOTIOPIIUH,
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Ha HaxOoXJieHue JpoOu (MIPOIEeHTa) OT BETMYUHBI U BEJIUYHHBI 110
e€ apobu (TpoleHTy), npodu (MpoIreHTa), KOTOPBIM COCTaBIIsACT
olHa BeiauunHa oT gpyroi. IlpuBoamTh, pa3dupars,
OlleHMBATH PA3JIMYHbIC PEIICHUSs, 3alUCU PEIIEHUN TEKCTOBBIX
3a1a4.

Pacno3HaBaTh U 00BACHATD, OIIUPASCH HA ONPEACTICHUS, TPSIMO
MPONOPIHMOHATIEHBIC U o0paTHO IPONOPLHUOHATILHBIE
3aBUCHUMOCTH MEXIYy BEIHUYMHAMU; NPUBOAUTH MPUMeEPBI STUX
3aBUCHMOCTEHl M3 pEalbHOTO MHpa, U3 JPYrUX Y4eOHBIX
IPEMETOB.

Pemrate mpocreiiine MpaKTHKO-OPHMEHTHPOBAHHBIE 3aJa4H
Ha  JApoOM, TPOUEHTHI, MNPAMYI0 H  00paTHYIO
NPONOPIHOHAIBLHOCTH, IPONOPIUH.
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Auaredpanuyeckue

BbIPAsKEeHUsI
(27 9)

bykBennsle BelpaxkeHus. Ilepemennsie. Jlonyctumele 3HaUeHUS
nepeMeHHbIX. DopMyIIbL.

[TpeoOpa3oBanue OYKBEHHBIX BBIPAKECHUMN, PACKPBITHE CKOOOK H
IPUBECHNE TIOJOOHBIX CIIaraeMblX.

CBoIiCTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEJIEM.
MHorouseHsl. Crnoxenue, BBIUUTAHUE, YMHOKEHUE
MHOTOWIEHOB. DOPMYJIbl COKPAIEHHOIO YMHOKEHHS.

PaznoxxeHrue MHOTOYJICHOB Ha MHOXKHUTEIU.

OBJaagerb 0a30BOM YPOBHe anre0panvecKou
TEPMHUHOJIOTHEH U CHMBOJIMKOW, MPHMEHSITb €€ B Ipolecce

OCBOCHHSA y4yeOHOT0 MaTepuaa.

Ha

HaxoanTh 3HaueHUs OYKBEHHBIX BBIPAKCHUN TIPU 3aJaHHBIX
3HAUEHUSAX OYKB; BBIMOJIHATH BBIUMCICHHS TIO0 QopMmyaam.
BoInoJaHATH npeoOpa3oBaHus IEJIOTO BBIPAXKCHHS B MHOTOWICH
MIPUBEJEHUEM TTOJO0HBIX CIaraeMbIX, paCKpPhITHEM CKOOOK.
BeInoanars
MHOTOYJICHA Ha MHOTOYJICH, MPUMEHSITh (OopMyJbl KBajapaTa
CyMMBl U KBaJpaTa pa3HOCTU C OMNOpPOMl Ha CIPABOYHYIO
UH(POPMALIHIO.

YMHOXCHHUC OJHOYWJICHA Ha MHOIOYICH U

OcymecTBIATh Pa3jI0KEHUE MHOTOWIEHOB Ha MHOXHUTEIU
yTEM BbIHECEHHsI 32 CKOOKU OOIEro MHOXKHUTENS, IPUMEHEHHU S
¢dbopMysIBl  pPa3HOCTH (dbopMyn  COKpaIIEHHOTO
YMHOKEHUS C OTIOPOi Ha CIPaBOYHYIO HH(POPMALHUIO.

KBaaApaTos,

IIpumensiTh mnpeoOpa3oBaHME MHOTOYIEHOB Ul pELIEHUs
pa3IMyYHBIX 3a7ad U3 MaTEeMaTHKH, CMEXKHBIX IPEIMETOB, W3
peabHOM MPaKTHKH.

3HAKOMMTBCS € MCTOPUEH Pa3BUTHS MATEMATUKU.
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YpaBHeHus1

H HEPABCHCTBA
(20 1)

YpaBHEHHE, TpaBUIIA npeoOpazoBaHus ypaBHEHUS,
PAaBHOCUJIBHOCTb YPaBHEHHUM.

JInHeliHOEe ypaBHEHME C OHOU IIEPEMEHHON

[epEMEHHOM, pellIeHUE JIMHEHHBIX ypaBHEeHUN. Pemenue 3amay ¢
[MOMOILIbIO YPABHEHUM.

Vlunetinoe ypasHenue ¢ 08yMs nepemMenHbIMU U e20 2papux.
Cuctema ABYX JIMHEWHBIX YPAaBHEHUM C ABYMS MEPEMEHHBIMHU.
Pemienne cucteM ypaBHEHHUU CHOCOOOM TIOJCTAHOBKH U
CIIOCOOOM CIIOKEHHS.

PemiaTe JIMHEMHOE YpaBHEHUE C OJHOW NIEPEMEHHON, IPUMEHss
NMpaBHJIa TIEPEX0oJa OT UCXOAHOIO YPABHEHMS K PABHOCHUJIBHOMY
emy 6osee mpocroro Buaa. IIpoBepsATh, sSBIIETCS TN KOHKPETHOE
YKMCIIO KOPHEM ypaBHEHHUS.

IlonOupars npuMepbl Map YKUCEN, SBISIIOIIMXCA pELICHUEM
NIMHEHHOr0 ypaBHEHUS C IBYMS IIEPEMEHHBIMH.

CTpouTh B KOOPAWHATHOH IUIOCKOCTH TpaduK JHUHEHHOTrO
YpaBHEHHMsI C JABYMsS IE€peMEHHbIMU (IpU HEOOXOAMMOCTH C
MCIIOJIb30BAHUEM CMBICIIOBOM OIOpPBI); MOJb3YsSICh TIpaduKoM,
NPUBOAUTH NIPUMeEPbI PEILCHUS YPABHEHUS.

Haxoauth pemieHHe CUCTEMBI JBYX JIMHEMHBIX YPaBHEHHH C
NIByMs1 IEPEMEHHBIMU C OIOPON Ha AJITOPUTM YUE€OHBIX ACHCTBUI.
CocTaBJsATh M pemiaTh ypaBHEHUE UM CUCTEMY YPaBHEHMI IO
[YCJIIOBUIO  3a/layd, WHTEPIPETUPOBaTH B COOTBETCTBUHU C
KOHTEKCTOM 3aJa4M IOJYyYEHHBIH pE3yJbTaT C ONOPOM Ha

BOITPOCHBIN ITJIAH.
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KoopauHartsl u
rpaguxu.
DyHKIUHA

(24 4)

Koopaunara Touku Ha psiMOA. UMCIOBBIE TPOMEKYTKH.
PaccrossHMe Mexay IBYMs TOYKAMM KOOPAMHATHOM IPSAMOU
[IpsiMmoyronbHasi cucTeMa KOOpAMHAT Ha II0CcKoCTH. [Ipumepsr
rpadukoB, 3amaHHBIX Gopmynamu. UteHne rpaduKoB peabHbIX
3aBUCUMOCTEM.

[Tonstue ¢ynknuu. 'paduk dyakmuu. CpoiicTBa (GyHKIUH.
Jluneiinas  ¢yHkmusa. IlocTtpoenue rpaduka JTMHEHHOM
dbyukuun. ['padux pynkumnn y = kx + b.

HN300paxarh Ha KOOPJMHATHOMN PAMON TOYKH,
COOTBETCTBYIOIIME 33JaHHBIM KOOpPAMHATaM, JIy4d, OTPE3KH,
MHTEPBAJIbI; 3aMCHIBATh UX Ha alreOpanyecKkoM s3bIKe.
OTMeyaTh B KOOPAMHATHON NMJIOCKOCTH TOYKU IO 33/JaHHBIM
KOOpJMHATaM; CTPOUTh T'paUKH HECIOXHBIX 3aBUCHMOCTEH,
3agaHHBIX (OPMYyJIaMH, B TOM YHCIIE C MOMOIIBIO HU(PPOBBIX
maboparopuii.

IpuMeHsiTh, U3y4YaTh INpPeMMYIeCTBa, HHTEPNPETHPOBATH
rpadguyecknii Croco0 MpeCTaBICHUs ¥ aHaIU3a pa3HOOOpa3HON
PKU3HEHHOU MH(pOpMaLuu.

OcBauBaTh Ha 0a30BOM ypOBHE MOHATHE (YHKIUH, OBJIAJCBATh
(yHKIIMOHATILHON TEPMHHOJIOTUEH.

Pacno3naBaTh nuHelHY0 QyHkuuio Y = kX + b, onucbiBaTh e
CBOICTBA B 3aBUCHMOCTH OT 3HaueHui kodddunmentos K u b (mpu
HEOOXOUMOCTH C OMOPOH Ha AJITOPUTM TPABUIIA).

Ctpouthb rpadukn nuHeiiHON QyHKmy, GyHKmy Yy = kX + b

Hcnonb3oBath nugposbie pecypcesbl A NOCTPOECHUS IpadUKOB
(GyHKIMN ¥ U3YYEHUS UX CBOMCTB.

IIpuBoguTe NpUMEpHl JIMHEMHBIX 3aBUCHUMOCTEH B PEAJIbHBIX|
IIpoleccax U sABJICHUSX.

IloBTOpPEHME

H 00001IeHNEe

HOBTOpCHI/Ie OCHOBHBIX ITIOHSATHH M METOJIOB Kypca 7 KJ1acca,

000011IeHE 3HAHU.
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BbiOuparh, NpPHUMEHATH CHOCOObI  CpPaBHEHMS  YHCeEl,

BBIYMCIICHH, peoOpa3oBaHU  BBIpAXKEHUH, peleHus|



6w

ypaBHEHUHN TPU HEOOXOJMMOCTH C HAIMPABISAIOMICH MTOMOIIIBIO.
OcymecTBJISITb CAMOKOHTPOJIb BBITIOIHSAEMBIX JCHCTBUH U
CaMOIIPOBEPKY pe3yJibTaTa BBIYHCICHUH, TpeoOpa3oBaHUM,
MIOCTPOCHUM.

Pemars npocreiiniue 3a1a4u U3 peajIbHON KU3HU, IPUMEHATH
MaTeMaTH4ecKHe 3HAHUSL JUIs pEUIeHUs 3aJad M3 JAPYrux
MIPEIMETOB.

Pemiath mnpocreiiliie TeKCTOBbIe 3aJayM,

BbIOMPATH CIOCOOBI PEIICHUS 3aa4H.

CPaBHUBATD,

8 kaacc (e menee 102 u)

HazBanue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE coaepxaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4A0 M XCS

4acoB)
Yucaa u KBanpatublit kopeHb U3 uucna. l[lonamue o6 uppayuonanvrom ®oOpMyJIMPOBAThH oNpeaejieHHe KBAIPATHOTO KOPHS U3 YHCIA,
BbIYMCJICHUSI. yucne. /lecaimuunvie npubIUNCEHUS UPPAYUOHATLHBIX YUCEIL. apuMETUYECKOTO KBAJIPATHOTO KOPHS MPU HEOOXOIUMOCTH C
KBaaparnsbie Heticmeumenvhuie uucna. CpasHernue 0elicmeumenbHsix yucesl. |BU3yaabHOU OMOPOH.

KOPHHU

Apudmernueckuil KBaJpaTHBII KOPEHb.

HpI/IMeHﬂTL OICpalriO U3BJICUCHUA KBAAPATHOT'O KOPHA U3
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(15 9)

YpaBHeHHE Bua X2 = a.

CaoiicTBa apuMeTHIeCKuX KBaJPAaTHBIX KOpHEH.

[IpeoOpazoBanue YUCJIOBBIX  BBIPAKEHUI,
COJIEp KalINX KBaIpaTHbIC KOPHHU.

qrcia, HCMOJb3Y [IPH HEO0XO0AUMOCTH KAJIBKYJIATOP.
OunenuBaTrh  KBaJpaTHblE KOPHM LEIBIMH  4YHUCIAMU U
JECATUYHBIMU APOOSMHU.

CpaBHMBAaTL W  YNOPS/A0YHMBATH  paAlOHAJIBHBIE |
HppalMOHAJIbHBIE YKCIIA, 3aIIMCAHHbIE C IIOMOIIBIO KBaJIPaTHBIX
KOpHEH Npu HEOOXOMMOCTH C HAIIPABIISIOUICH TOMOIIBIO.

2
HccaenoBartnb YpPaBHCHHUE X = 4d, HaxoauTb TOYHBLIC WU

npuOIKEHHBIE KOpHH pu & > 0.

HcciaenoBarb CBOMCTBA KBAJAPAaTHBIX KOPHEW, IIPOBOAS
YHCIJIOBBIE S3KCIIEPUMEHTBI C HCIOJIb30BAaHUEM KaJbKYyJATOpPA
(KoMIIBIOTEPA).

IIpumensitb cBoiicTBa apudMeTHYECKUX KOpPHel s
npeodpa3oBaHusi BbIPAKEHUIA.

BepimmosHATs, mpocreiimme npeodpa3’oBaHUs  BBIPAXKCHUM,
CoJiepKallX KBaJpaTHbIE KOPHHU. BpIpakaTb NepeMEHHbBIE W3
reOMEeTpPUUYECKUX U Ppu3ndeckux GopMys Mpu HEOOXOAUMOCTH C
OIIOpOi1 Ha IPABUIIO.

BoruncasaTe 3Ha4YeHUs] BBIPAXKCHUM, COAEPKAIIMX KBaJIPATHBIC
KOPHH, UCHOJIb3Yys IPU HEOOXOAUMOCTH KaJIbKYJISATOP.
Hcnonb3oBath B XO0Ae pelieHUS 3a7ad  dJIEMEHTapHbIE
NPEJCTAaBICHUS, CBSA3aHHBIE C NPUOTMKEHHBIMU 3HAUYECHUSIMU
BEJIMYHH.

3HAKOMUTBCS C UCTOPUEN PAa3BUTHSA MATEMATHKH.
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Yucaa n Crenenb ¢ 1enbIM NokazareseM. CrangapTHas 3anuch yuciia. | DopMyaupoBaTh oNpeaeseHre CTEIEHU ¢ LEJIbIM [1I0Ka3aTelIeM

BBIYMCJICHHS. Pasmepsl 00BEKTOB OKpYIKaromero Mupa (OT 3JIEMEHTapHBIX | (MPU HEOOXOAMMOCTH 110 BU3YAJIbHOH OI0pe).

CreneHn ¢ YacTHUIl 10 KOCMUYECKHX 00BEKTOB), JUNIUTEIBHOCTH Mpoieccos | [IpeacTaBisiTh 3anuch OOIBIINX U MAJIBIX YHUCEINT B CTAHIAPTHOM

HeJbIM B OKPYKarOUIEM MUPE. Bujne. CpaBHMBATBL 4YHCIa M BEIUYUHBI, 3alUCAHHBIE C

nokasarteJjieM CBoIICTBa CTEIICHU C IEIbIM ITIOKa3aTeIIeM. HCToJIb30BaHueM crereHu 10.

(7 v) Hcnoab3oBaTh 3amMch YKCEI B CTAaHAAPTHOM BHAE A
BBIPOKEHUSI Pa3MEPOB OOBEKTOB, JIMTEIBHOCTU IMPOIIECCOB B
OKPY’KaloIlleM MUPE.
DopMyJIHPOBATH, 3ANUCHIBATH B CHMBOJIMYECKOH (popme 1
WUIIOCTPUPOBATH NMPHMEPAMHM CBOMCTBA CTENEHU C IIEIbIM
nokaszatesneM (MpU  HEOOXOJUMOCTH C  HCIOJIb30BAaHHUEM
BU3YaJIbHOM OTIOPHI).
IIpumensiTh  cBoiicTBa CTemeHM Jid  [peoOpazoBaHUs
BBIPAXEHUM, COAECPKAIIMX CTENEHU C LEIbIM I0Ka3aTeleM C
UCTIONb30BAaHUEM  CIIPaBOYHONW HHpopManu. BbINOJHATH
AefCTBUSA C YUCIAMH, 3aAlMCAHHBIMU B CTaHAApPTHOM BHJIE
(YMHOKEHHE, JIe/ICHUE, BO3BEICHHE B CTCIICHB).

Auredpanyeckue KBanparueiii Tpéxuinen. PasnoxeHnue KBaapaTHOTO TPEXWIEHA| Pacmo3HaBaTh KBaJpaTHbIN TPEXUIIEH, yCTaHaBJIMBaTh

BbIpa’KeHMHsl. Ha MHOXHTCIIH. BO3MO>KHOCTB €r0 pa3jI0KEHHU Ha MHOKUTEH.

KBaaparubiii PackiaapiBaTh HAa MHOXKUTEJIM KBAJpaTHbIA TPEXWIEH C

TPEXUJIeH HEOTPHUIATENILHBIM JAUCKPUMHHAHTOM TIPH HEOOXOIUMOCTH C

5y ONOPOW Ha AIITOPUTM ITPABUIIA.
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Auaredpanuyeckue
BbIPaKeHUsI.
Auredpanyeckas
ApooOL

(15 y4)

Anrebpanueckasi ApoOb. JlonyCcTUMBIE 3HAYEHUS IEPEMEHHBIX,
BXOJILINX B ajireOpanueckue BbipaxeHusi. OCHOBHOE CBOICTBO
anredpandeckoii qpoou. CokparnieHue Apooei.
Crnoxenue, BBIYUTAHUE, YMHOXCHUE U
anreOpanyecknx  apoOeit. I[IpeodpazoBanue
coJepKalux aredopandeckue Apoou.

JeJICHUE
BBIPAKECHUI,

3anuceiBaTh anreOpandeckue BoipaxkeHus. HaxoanTsb obiact
OIpe/ieNICHUs PALlMOHAIIBHOTO BBIPAKEHHUS.

BbINOJHATH YUCIIOBBIE MOACTAHOBKHA U BBIYMCJIATH 3HAUCHUE
IpoOu, B TOM YHCIIE C IOMOIIBIO KAIbKYIATOPA.
@DopMyJMPOBaTHL OCHOBHOE CBOWCTBO alreOpanveckoil 1poou u
NPUMEHSTH ero i IpeodpazoBaHus ApoOei.

BbinosHATL fAelicTBUA ¢ anreOpanyeckuMH ApoOSIMHU TpU
HEOOXOJUMOCTH C Hampasisioumeil nomomblo. [IpumeHsaTsh
npeoOpa3oBaHus BBIpAKCHUHN 1Jis pelieHus 3aaad. BeipaxkaTh
nepeMeHHble u3 Qopmyn (PU3NYECKHX, TEOMETPUUYECKHX,
OTHCHIBAIONIUX OBITOBBIC CHUTYyallMM) TPH HEOOXOIUMOCTH C
HaIIPaBJIAIONIEH TOMOIIBIO.

YpaBHeHnus u
HEpaBeHCTBA.
KBanparusie

YPaBHeHHS
(15 9)

KBanpaTtHoe ypaBHeHnue. HenosaHoe kBajpaTHOe ypaBHEHHE.
®dopmyiia KOpHEH KBaJpaTHOrO ypaBHEeHUs. leopema Buema.

Pemienue ypaBHeHHfI, CBOJAIIUXCA K KBaApPATHBIM.

[Tpocreiimne ApoOHO-pallnOHAIbHBIE YPaBHEHUS.

Pemenne TEeKCTOBBIX 3aaa4 C IIOMOIIBIO  KBAaJAPATHBIX

Pacno3HaBaTh KBaJpaTHbIC YPABHEHUS.

3anucbiBath (opMyJsy KOpHEH KBaJApaTHOTO YpaBHEHMS;
pemiaTh KBaJpaTHble YPaBHEHUS] — IIOJHbIE U HEMOJHbIE (C
UCIIOJIb30BaHUEM CIIPABOYHOM MHPOpMALINN).

IIpoBoauTe mnpocreiimmue

HCCICI0BaAaHUA KBaApPaTHBIX
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YpaBHEHUM.

YpaBHEHUH.
Pemiats ypaBHeHuUsi, CBOASIINECS K KBAaJAPAaTHBIM, C IIOMOIIbIO
npeoOpa3oBaHuil U 3aMEHOM MIEPEMEHHOM C OMIOPOil Ha alITOPUTM
IIPaBUIIA.

Ha0aronate m aHaAAM3MPOBATBH CBS3b MEXKAY KOpPHSIMHU H
KO3 pUIHEHTaMU KBaJPAaTHOTO YPaBHEHUSI.
Buema on4

Ilpumenamos ~ meopemy

3a0au (¢ ucnonvzosanuem oopasya).

PpPeEULeHUs

Pemath TeKcTOBBIE 3aJa4M aNreOpanueckuM CHOCOOOM:
NEePEXOJUTh OT CIOBECHOW (POPMYIMPOBKH YCIIOBHS 3aladdl K
areOpandyeckoil MOJeNu IMyTEM COCTaBJIEHUS YpaBHEHUs (IIpH
HEOOXOJUMOCTH C  HAmpaBJIOIIEH IMOMOINBIO);  pelaTh
COCTaBJICHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTaT.

3HAKOMMTBCS € MCTOPUEH Pa3BUTHUS aIreOpsbl.

YpaBHeHnus u
HepPaBeHCTBA.
Cucrembl
YPaBHEeHUi
(13 v)

JluneitHoe ypaBHEHUE C JBYMsI NEPEMEHHBIMU, €ro rpaduk,
IIPUMEPBI PEILICHUS] YPAaBHEHUH B IIEJIBIX YHCIIaX.

Pemenue cucrteM [BYX JIMHEHWHBIX YPaBHEHUH C JByMs
nepeMeHHbIMU. [IpuMepbl pemeHus CUCTEM HEIMHEHHBIX
YPaBHEHHUH C IBYyMS IEPEMEHHBIMH.

I'pauueckas  unmepnpemayus  ypaenenus ¢ 08YMs
nepeMeHHbIMU U CUCTeM YPAGHEHULl C O8YMsl NepeMeHHbIMU.

Penienne TeKCTOBBIX 3a7la4u C MOMOIIBIO CUCTEM ypaBHeHHfI.

Pacno3HaBaTh JIUHENHbBIE YPaBHEHMS C JBYMs I€PEMEHHBIMU.
Crpoutrh Trpapuky JHMHEHHBIX YpaBHEHH,
uudpoBbie  pecypcbl (MIPU HEOOXOTUMOCTH C
OTIOPOif Ha alITOPUTM YUEOHBIX JeHCTBUI).

B TOM YHCIIE
HCIOJb3YS

Pa3zimyaTh napauienbHbIE U IEPECEKAIOIUECS MPSIMBIE TI0 UX
YPaBHEHUSIM.
Pemiate cucTeMBbl [BYX JIMHEHHBIX YPaBHEHUM C JBYMs
IIEPEMEHHBIMU IIOJACTAHOBKOU U CIIOKEHHUEM.

Pemathb npocreiinye cCUCTEMBI, B KOTOPBIX OJHO U3 YpaBHEHUI
HE SIBJIICTCS IMHEWHBIM TTPU HEOOXOJIMMOCTH C HAIpPAaBJISIONICH
IIOMOILBIO.
Ilpueooums  2paghuueckyro  unmepnpemauuro  pewierus
YpaeHeHusi ¢ 08yMsl NepeMeHHbIMU U CUCEM YPAGHEHULl C 08y M3l

NepeEMEHHbIMU.

PemaTh TeKCTOBBIE 32/1a4M ANTeOPANIECKUM CITOCOOOM.
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YpaBHeHnus u

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

®opMyJIHMpPOBaTH cBoiicTBa YHCIIOBBIX HEPaBEHCTB,

HEpPaBeHCTBA. HepaBeHCTBO ¢ 01HOM ITepeMeHHOM. JInHeiiHbIe HepaBeHCTBA ¢ | WILIIOCTPUPOBATh UX HA KOOPIANHATHOW IIPSIMOM.
HepaBencrBa OJHOM mepeMeHHOM M uX peumenue. Cucrembl JUMHENHHBIX| [IpUMEHATH CBOCTBA HEPABEHCTB B XOJI€ PEIICHUS 3a/1a4.
(12 v) HEPABEHCTB C OJIHOM NIEPEMEHHOM U UX PELIECHUE. PemaTts JinHeliHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOM,
N300paxenne peleHys JTMHEHHOTO HEPABEHCTBA M UX CUCTEM| M300pakaTh PEIICHHE HEPABEHCTBA HA YUCIOBOM MPSMON.
Ha YMCIIOBOM MPSIMOiA. PemaTh crcTeMbl TUHEHHBIX HEPABEHCTB, H300paXkaTh PEIICHHUE
CHUCTEMBbI HEPABEHCTB Ha YHCIIOBOM MPSIMOM MPU HEOOXOAUMOCTH
C BU3YaJIbHOM OIIOPOM.
DyHKIHUH. [Tonsitme ¢dynkuuu. OOnacTe ompeneneHus W MHOkecTBO| Mcmoyib3oBaTh (GYHKIIMOHATIBHYIO  T€PMHHOJIOTHIO
OcHoBHBIE 3HaueHu# QyHkmun. CriocoOsl 3a1anus QyHKITHH. # CHMBOJIHKY.
TNOHATHSA I'paduk Gpynkunu. CpoiictBa GyHKIMH, UX OTOOpaXKEHHUE HA BoruncasaTes 3Hauyenuss QyHKUMA, 3a1aHHBIX Qopmyramu (mpu
) rpaduke. HEOOXOMMMOCTH  HCIOJB30BATh KAIBKYIATOP); COCTABJATD

Ta0IUIbI 3HAYeHHIl QYHKIUH.
CTpouts 1o ToukaM rpauku QyHKIHH.
OnuceiBaTh CBOICTBa (QYHKIMU Ha OCHOBE €€ Irpaduueckoro

MPE/ICTAaBICHUs] TpU  HEOOXOJUMOCTH C  HamlpabisioLIei
MOMOILBIO.
Hcnonb3oBath (YHKIIMOHATIBHYIO  T€PMHMHOJIOTHIO

U CUMBOJIMKY.
HccaenoBarh mnpumMepbl rpaduKoB, OTPaKAIOIIMX peajbHbIe
npoueccel U siBneHus. IlpuBoauTHL NMpHMepPBI MPOLECCOB U
SIBJIGHUH C 33JJaHHBIMHU CBOMCTBaMH.

Hcnonb3oBaTh KOMIBIOTEPHBbIE MPOTPaAaMMBbI 1JIs1 TOCTPOEHHUS
rpaduKoB PYHKIIUI U U3y4EHHS UX CBOICTB
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DOYyHKIUH. Urenue u MocTpoeHue rpapuKoB ¢bynkumii. | Haxoauth ¢ moMombio rpadpuka GyHKIMKM 3HAYCHUE OJTHON W3
YuciioBbie [Tpumepsl rpaduKoB GYHKIHIA, OTPAKAIOIINX peajbHbIe | PACCMaTPUBACMbIX BEJIMYMH 110 3HAYECHHIO IPYTOM.
EN T MIPOLECCHI. B HecnoxHBIX ciaydasx BbIpaxarb (GOpMYJIOH 3aBHCHMOCTH,
CRY) DyHKINH, ONKCBHIBAIOUIME  IPIMYIO U 00paTHyO | MEXAY BEIMYUHAMMU.
IPOIMOPIMOHAIBHBIE 3aBUCUMOCTH, MX rpaduku. ['mnepOona. |OnucbIBaTh  XapakTep HM3MEHEHUS OJHOM  BEIMYMHBI B
I'paduk Gpysximm y = X2, 3aBUCUMOCTH OT U3MEHEHUS APYrou
PR—— =Xy =xy =y = k; cpaduecroe Pacno3naBaTth BHIBl HM3y4aeMbIX (byHKuUI/Iﬁ. IHoka3biBaTH
. 5 CcXeMaTH4eCKH I10JI0)KEHNE HAa KOOPJAUHATHON MJIOCKOCTH
peuieHue ypasHeHull u cucmem ypagHeHul. rpadpiKoB bysKi Bra: Y = X, y = X3,
= VX y =k
y
Hcnoas3oBath (pyHKkumoHaNbHO-TPauyecKue
NpeacTaBJICHHUs JJIs PELICHUS U UCCIIEI0OBaHUs YPABHEHUN 1
CUCTEM ypaBHEHHH.
IIpumensTs nudposbie pecypesl Ui TOCTPOSHUS TPAPUKOB
GyHKIUI.
TMoBTOpenue [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypcoB 7 U 8 IIpumeHsiTb  cnoco0bl CPaBHEHMSI 4HCEN,  BBIYMCIICHUH,

H 000011IEHHE
(6 9)

KJ1accoB, 0000IIeHIE 3HAHU.

peoOpa30BaHU BIPAKEHUH, pEIIeHNs YPaBHEHUH.
OcymecTBaATh CaAMOKOHTPOJIb BBINIOJIHAEMBIX JACUCTBUA U
CaMONPOBEpPKY pe3ylbTaTa BBIYMCICHUH, MpeoOpa3oBaHuil,
IIOCTPOEHHUH.

Pemiate  3a1auM M3 peajibHON  KM3HU, IPUMEHATH
MaTeMaTUYECKUE 3HaHUs JUIsl PELIeHUs 3a7ad4 U3 JpYrux
MIPEAMETOB.

Pemats TekcTroBBIE 3ajla4M, CpaBHUBATh, Bblﬁl/lpaTb CIoco0bl
pEILICHUs 3a1a4H.
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9 kaacc (e meree 102 u)

Ha3Banue
pa3naena (TemMbl)
Kypca (4ucj10

OcHoBHOE€ coa€cpiKaHue

OcHoBHbIE BUbI JIeITEJIbHOCTH oﬁyqaloumxca

4acoB)
Yuciaa n PanuoHanpHble YUCIA, UPPAYUOHATbHbIE YUCIA, KOHeuHblie u|Pa3sBHBaTh MNPEICTABJIEHHS O YHCIAX: OT MHOXKECTBA
BbIYMCJICHUSI. beckoHeyHvle oecsimuumvle opoou. Mmnooicecmeo | HATYpaJIbHBIX YHCEJT JO MHOYKECTBA JEHCTBUTEIBHBIX YNCET.
JelicTBUTEeIbHBIE | OelicmBUmMeNbHbIX — Yucen,  OelicmeumenvHvle 4ucia Kak | O3HAKOMHUTbCSH c BO3MO’KHOCTBIO MPECTABICHUS

yucJjaa

beckoneyHvle decamuynvlie Opoou. Bzaumno ooHosHaunoe

JIECTBUTEIILHOIO YHCIa KaK OCCKOHEYHOM JECATUYHOMN ,[[pO6I/I,
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O

coomeemcemaue mMexcoy MHONCECMBOM OetiCEUMeNbHbIX YUCe]l
U MHOJICECMBOM MOUYeK KOOPOUHAMHOU NPIMOIL.

CpasHnenue  OelicmeumenvhvlX — uucel,  apugmemuyecKue
oelicmausl ¢ 0eliCmeumenbHblMU YUCTIAMU.

[TpubimxEHHOE 3HAYCHUE BEJTMYUHBI, TOYHOCTH MPUOIIMKEHHSL.
Oxpyrnenne 4uwmcen. [Ipukuaka W OLEHKAa peE3yJbTaTOB

BBEIYHCIICHUH.

NPUMEHATHh JIECATUYHBIC TPHOIMIKEHUS PAlMOHAIBHBIX |
HppalMOHATLHBIX YHCETT.

3anucvieamo, cpasHueams u YRopaoouueans
oeticmeumenvHble YUcida.

BbInoJHATS,

apudmeTrnyeckne JeCTBHA C palMOHAIBHBIMU 4YHCIAMU;

CoucCTasd YCTHBIC W [HMCbMCHHBIC HpI/IéMBI,

HAXOJAMTh 3HAUCHUS CTEIEHEH C IIeNbIMH IIOKa3aTelIsIMH U
KOPHEW; BBIYMCJIATH 3HAYCHHS YUCIOBBIX BBIPAKECHUH.
[Monyuyutrs mnpeacraBjieHHMe O 3HAYMMOCTU JICHCTBUTEIbHBIX
YHUCEJl B PAKTUYECKOM JAEATEIbHOCTH YEJIOBEKA.
AHAJIM3UPOBATHL M JeJaTh BBIBOJAbI (IOCJIe COBMECTHOIO
aHAJIM3a) O TOYHOCTU MPUOIMKCHHS JICHCTBUTEIHHOTO YHCIIA
MIpU pElICHUH 3aa4.

OKpyriafiTe JCVCTBUTEIIBHBIE YKCIIA, BBINOJHATH NPUKHAKY

pe3yjbTara  BBIYMCICHHUM, OWEHKY 3HAYEHUH  YUCIOBBIX
BBIPa)KCHUIA.
3HaKOMUTBCS C UCTOPHUEN PAa3BUTHS MATEMATHKH.

YpaBHeHnus u JIuneitHoe ypaBHeHue. Pemienue ypaBHeHUH, CBOIAILUXCA K OcBauBaTh, 3aMOMHHATH ¥ NPHMEHATHL TrpaduUecKue

HEpPaBeHCTBA.
YpaBHeHus c
O/THOM

nepeMeHHOM

(14 1)

JIMHEVHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHHH, CBOISAIIUXCA K
KBaJpaTHbIM. bUKBapaTHbie ypaBHEHUSI.

Ilpumepvr  pewenusi ypasHenuti mpemveu U YeMEEPMOU
cmeneHel pas3nodceHuem Ha MHOICUMENU.

Pemenne npoO6HO-paliOHAIbHBIX YPaBHEHUH.

Pemrenne TeKCTOBBIX 3aga4 aﬂl"e6paI/I'-IeCKI/IM METOJ0M.

METO/bl TIPH PEIICHUH YpaBHEHUW, HEPABEHCTB U UX CHUCTEM
(mpu  HEOOXOIMMOCTH C OIMOpPOM Ha QITOPUTM  YUEOHBIX
neicTBUil).

Pacno3HaBaTh 11eJbI€ U IPOOHBIC YpaBHEHUSI.

PemiaTh JiMHeiiHbIe W KBA/JpaTHbIe YPaBHEHHUsl, YPAaBHEHUS,
CBOAAIIMECS K HHUM, TMpOCTelIne ApoOHO-pallMOHATBHBIC
ypaBHEHUS.

IIpensaraTs BO3MOXXHBIE CITOCOOBI pEIIEHUsT TEKCTOBBIX 3ajad,
o0Ccy1aTh HMX M PpelmaTb TEKCTOBBIC 33/la4ydl  Pa3HBIMH

cnocobamu.

89



3HAKOMMTBCS € MCTOPUEH Pa3BUTHSI MAaTEMaTUKU

YpaBHeHus u
HepaBeHCTBA.

JluHeliHOE ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €T0 TpaduK.
CucremMa 1ByX JIMHENHBIX YPAaBHEHUI C JBYMsI IEPEMEHHBIMU U

OcBauBaTh M NPHUMEHATH NPUEMBI PEIICHUS CHUCTEMBI JIBYX
JMHENHBIX YpaBHEHUH C IBYMS IEPEMEHHBIMU U CUCTEMBI IBYX
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Cucrembl
YPaBHeHUi
(14 v)

eé pemieHue. PemeHue cuCTeM JBYX YpPaBHEHHH, OJHO W3
KOTOPBIX JINHEMHOE, a IPYyroe€ — BTOPOM CTEIECHH.
['padmyeckas UHTEpIpETALUsl CUCTEMbI YPaBHEHUI C IByMsI
MEePEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CrocoOoM.

YPaBHEHHH, B KOTOPBIX OJJHO YPABHEHUE HE SBIIACTCSA TMHEHHBIM
(o BU3yaJibHOM omope).

Hcnoab3oBath (QyHKIMOHAIBHO-TpaUUYECKUE NPEICTaBICHNUS
JUIS pellieHUsl ¥ UCCJIeI0BAHUSA YPABHEHUN U CUCTEM.
AHATU3NPOBATh TEKCThI 3a/1a4, PellaTh UX aIredpanyecKum
CHoCcOOOM: MePeXOUTh OT CIIOBECHOH (hOPMYITHPOBKHU YCIOBHS
3aJ]auu K anreOpandeckor MOJeNu MyTEM COCTAaBICHHUS CUCTEMBI
YPAaBHEHUN; pelaTh COCTAaBICHHYIO CHUCTEMY YPaBHEHUN;
HHTEePIPETHPOBATH PE3YJIbTAT.

3HAKOMHTBCS € HCTOPHEH Pa3BUTHS MATEMAaTUKU

YpaBHeHus u

YucnoBbie HCPAaBCHCTBA U UX CBOMCTBA.

qI/ITaTb, 3alIuCbIBaTh, IOHUMATD, HHTECPIIPETUPOBATH

HEpaBeHCTBA. JluHeliHbIC HEPABEHCTBA C OJHOM MEPEeMEHHON M MX peIlleHHe. | HEpaBEeHCTBA; CII0JIb30BaTh CUMBOJIUKY U TEPMUHOJIOTHIO.
HepaBeHncTBa CucTtembl JTHHEHHBIX HEPAaBEHCTB C OJHOM MEPEMEHHON W WX | BBINOJIHATH Mpeodpa3oBaHusi HEPABEHCTB, HCMOIb30BATh /IS
(16 v) peLICHHE. npeoOpa30BaHMs CBOMCTBA YMCIOBBIX HEPABEHCTB.
KBanpaTHble HEpaBeHCTBA U UX pEILIEHHE. Pacno3naBaTh TMHEHHBIC U KBapaTHbIC HEPABCHCTBA.
I'paduueckas UHTepIpeTanus HEPABEHCTB WU Pemiath 5MHEWHBIE ~ HEPAaBEHCTBA,  CHCTEMbl JIMHEHHBIX
CUCTEM HEPABCHCTB C ABYM:A NICPEMCHHBIMU. HEpaBE€HCTB, CHUCTEMbl HEPABECHCTB, BKIIOYAIOIINX KBaapaTHOE
HEPaBEHCTBO, U peIlaTh UX; 00CYKAATh MOJTYYEHHBIEC pEIICHUS.
N300pakaTh pemieHre HEpaBeHCTBA M CHCTEMbl HEPABEHCTB Ha
YUCJIIOBOM  MPSAMOM, 3aMMCBIBATh pEIICHHE C IIOMOUIBIO
CHUMBOJIOB.
PemaTts kBagpaTHBIC HEPABEHCTBA, HCIIOJB3Ys rpadudecKkue
IpeCTaBICHHUS.
OcBauBaTh W TPHMEHATh HEPAaBEHCTBA NPU pELICHUY]
Pa3NIUYHBIX 33J1a4, B TOM YHCJIE TPAKTUKO-OPUEHTUPOBAHHBIX.
DOyHKINHU KBanpatnunas ¢ynkuus, e€ rpadpuk u cpoiictBa. [lapabona,
(16 4) KOOPIMHATHI BEUIMHBI apaGoIbl, 0Ch CHMMETpPHH apaGousl. | PACTIO3HABATE BUIBI H3YYaeMbIX (QYHKIHH; HITIOCTPHPOBATE

CreneHHbIC QYHKIIUYU C HATYPATbHBIMH MIOKA3aTENSIMU 2 U 3, UX
rpaduKu ¥ CBOMCTBA.
I'paduku dpynxmmii: y =kx, y =kx + b, ,y=ax?, y=ax’, y

CXeMATHYEeCKH, OOBSICHAITh PACIOJIOKEHUE HA KOOPIUHATHOU
IockocTu rpadukoB pyHkuui Buga: y = kx,y = kx+b,,y = ax?,
y:aX3’ y:\/iiy:

KO2()PUITMEHTOB; OTIMCHIBATH MX CBOWCTBA.

x B 3aBHCHMOCTH OT 3HAYEHWM
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Pacno3HaBaTh KBaJipaTHUHYIO (YHKIUIO IO popmyrie.
I[IpuBoauTL mNpUMepPbI KBAJAPATUUYHBIX 3aBUCUMOCTEH U3
peaIbHOM JKU3HH, (DU3HKH, TECOMETPHH.

BoisaBasiTh 1 06001aTh 0COOCHHOCTU TpaduiKka KBaJApaTUIHOM
dyrkmun Y = ax? + bx + ¢ (mpu HeoOXOAMMOCTH ¢ HANPABISIONIEH
MOMOIIIBIO).

Ctpouth M  H300pakaTh  CXeMAaTHYeCKH  TrpauKu
KBaJIPATHUHBIX (BYHKIMH, 33 JaHHBIX QOpMyIaMu BHAa Y = ax?, Yy
=ax’>+q,y=a(x+p)%y=ax?+bx + C (mpu HEOGXOAUMOCTH C
BU3YaJIbHON OTIOPOiA).

AHAJIM3UPOBATH U MPUMEHSTH CBOICTBA N3yYEeHHBIX (PyHKINH
JUIS UX TIOCTPOCHHUS, B TOM YHCJIE C MOMOIIBI0 HU(POBBIX
pecypcos.
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YucaoBble
MoCJIe0BATEIbHOC
™

(A54)

[ToHsiTHEe YMCIIOBOM MOCIIEIOBATEILHOCTH.

3ajaHre TOCIIEIOBATEILHOCTH PEKYpPPEHTHOH (opmyo u
dbopmyII0ii N-TO YIIeHa.

ApudmeTrnueckas U reomerpuyeckas nporpeccuu. Dopmyisl N-
ro 4jeHa apu(METHUECKOW M TeOMETPUYECKON MPOTPEcCHid,
CYMMBI IIEPBBIX N YJICHOB.

Hzobpadicenue unenog apughmemuyeckon u 2ceomempuyeckoll
npoepeccuiit mo4Kamu Ha KOOPOUHAMHOU NIOCKOCHU.
Jlunetinvlil u IKCHOHEHYUAbHBIL POCH.

Cnoorcrnole npoyenmeol.

OcBauBaTh M NPUMEHATH UHJEKCHbIE 0003HAYEHUS, CTPOUTH
peuyeBble BbICKA3bIBAHUSI C HCIOJB30BAHUEM TEPMHHOJIOTHH,
CBSI3aHHOM C MOHSTHEM MOCIEA0BATEIILHOCTH.

AHaau3upoBaTh GOopMyITy N-T0 YieHa NOCIEA0BATEIHbHOCTH UIH

PEKYPPEHTHYIO bopmymy " BBIYHCJIATH YJICHBI
MOCTIeIOBATEIbHOCTEH,  3aJaHHBIX  3TUMH  (OpPMYJIaMH.
YcranaBauBarhb 3aKOHOMEPHOCTh B MIOCTPOEHUHU

II0CJIEIOBATEILHOCTH, €CIIM BBIMUCAHBI NEPBBIE HECKOIBKO €&
YJICHOB.

Pacno3snaBath  apupMETHYECKYIO
IPOTPECCUU NPH PA3HBIX CIIOCO0AX 3aJaHusI.

u T€OMETPUUYECKYIO
Pemarp 3amaum Cc wucnoib30BaHMEM (GOpPMynT N-TO wieHa
apu(pMeTHYECKOW H T'€OMETPUUECKOW IPOrpeccuil, CyMMBI
HEePBBIX N YWICHOB C ONOPOI Ha CPAaBOYHYIO HH(POPMAIIHIO.
H3o0pasicamy  unenvt nocne008amenbHOCMU — MOYKAMU — HA
KOOPOUHAMHOU NIOCKOCU.

PaccmaTpuBaTh NPpUMeEpPbI POLECCOB U ABJEHUH U3 pealbHOU
KHU3HH, WJUIIOCTPUPYIOLIME H3MEHEHHE B apH(pPMeTHUecKOil

IPOTPECCUH, B TEOMETPUUECKON MPOrPECCUn; U300paxcams

CcOOmeemcmeayouue 3a6UCUMOCMU 2paAPuiecKu.

Pemate mnpocreiimme 3aga4M, CBS3aHHBIE C YHCIOBBIMHU
MOCJIEIOBATENbHOCTSIMHA, B TOM YHCIE 3aJadd W3 peanbHOH
KHU3HH C UCTIOJIb30BaHUEM [IU(PPOBBIX TEXHOJIOTUI
(2MeKTPOHHBIX TaOIUL, rPaPUUECKOro KaabKyasaTopa U T.I1.).
Pewamp 3a0auu na crodicHvie npoyenmaol, 8 MOM Yucie 3a0a4u u3
Peanvroll npakmuky (¢ UCnoab306aHUeM KATbKYIAMopa).
3HAKOMHTBCS € HCTOPHEH Pa3BUTHS MATEMATHKU.
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IHoBTOpEHMeE,

00001IEHME,

cHCTeMaTH3ANus
1

3HAHMI

(18 u)

Yucna w BbIYUCIEHHs (3aIMCh, CPAaBHCHHE, ICUCTBHS C
I[eﬁCTBHTeJ’IBHLIMH qucilaMu, 4YuCJIOBas IIpdaMasd; IMPOLCHTEHI,
OTHOILICHHUSI, TIPOTIOPLIUH; OKPYIJICHUE, TPUOIINKEHNE, OLICHKA;
pelIeHHEe TeKCTOBBIX 33/1a4 apu(PMETHIECKUM CIIOCOO0M).

AJiredpanyeckue BbIpaKeHUsl (mpeobpazoBanue
aIreOpanyecKuX  BBIPOKCHHUH,  JOMYCTHUMbBIC  3HAYCHHUS).
@OyHkUA (IOCTPOSHHUE, CBOKMCTBA W3YYCHHBIX (YHKIIMIA;
rpaduvecKkoe perieHNe YPaBHEHHIH U UX CHCTEM).

OnepupoBarh NOHATHSAAMH: MHOXECTBO, IIOJMHOKECTBO,
Ollepalliy HaJ MHOXKECTBAMHU; MCIOJIb30BaTh rpaduyeckoe
MIPEACTABICHUE MHOXKECTB JUUISl OIIMCAHUS PEAJIBHBIX ITPOLIECCOB U
SIBJICHUH, TIpU PEIICHUH 3a/la4 U3 APYruX y4yeOHBIX MpPEAMETOB.
AKTYyaJIM3MpOBaTh TEPMUHOJIOTHI0O W OCHOBHBIC [eHCTBHS,
CBA3aHHBIC € YHCJIAMH: HATYpPaJbHOE 4YHUCIO, IPOCTOE U
COCTAaBHOE YHCJIA, JEIMMOCTb HATYPAJIbHBIX YHCEN, IIPU3HAKU
JEIUMOCTH, LEJIOE€ 4YHCIO, MOAYNIb 4YHcia, OOBIKHOBEHHAs M
JieCATUYHasl 1poOH, CTAHJAPTHBIN BUJI YUCIIA, apUPMETHUECKUI
KBa/IpaTHBIN KOPEHb.

BbInoJHATH JeHCTBUS, CPABHUBATH M YIIOPSA04YMBATh YUCIIA,
IPEACTABIIATh YWCIA HA KOOPAMHATHOW IIPSAMOM, OKPYIJIATH
YHMCJIa; BBINOJHATH, MNPHKHAKY M OLEHKY pe3yibTara
BeIUMCIIeHUH. Pemath TekcToBbIe 3agauM apupMETHYECKUM
cnocoboM. Pemars mnpakTHyeckue 3agauM, CoOJCpIKAIIUE
IIPOLICHTHI, 10, YaCTH, BBIPAXKAIOLIHUE 3aBUCUMOCTH: CKOPOCTh
—  Bpemsa — paccTosiHue, L[EHa — KOJIUYECTBO —
CTOMMOCTb, 00BEM paboTel — BpeMst —
IIPOU3BOAUTENIBHOCTE TPY/Ia.

Pa30upartp peasbHbIE )KU3HEHHBIE CUTyaluu, GopMy/JIHpPOBATH
UX Ha S3bIKE MAaT€MAaTHKH, HAXOAMTh pELICHUE, NPUMEHIA
MaTeMaTHYeCKUN almapar, HHTEePHPeTHPOBATHL pe3yIbTaT
OnepupoBarh NOHATHSIMU: CTENEHb C LENBIM IOKA3aTElEM,
apudmeTnyecKuil KBaJpaTHbIN KOPEHb, MHOTOUJIEH,

94




anredpandeckas ApoOb, TOKIECTBO.

BbINOJIHATL OCHOBHBIE [EHCTBHSA: BBIIOJHATH PACUYETHI 110
¢dopmynaM, npeoOpa3oBbIBaTh LENble, IPOOHO-pallMOHAIBHBIC
BBIPQKEHUS ¥  BBIPAKEHHS C KOPHSAMH, pEaJIU30BbIBATH
pa3noKeHHe MHOIOWICHa Ha MHOXHUTEIH, B TOM YHCIE C
UCIONIb30BaHUEM (OpMys pPa3HOCTH KBaJIpaToB M KBaJpara
CYMMBI U pa3HOCTH (C OMOPOW Ha CHPaBOYHYIO MH(OPMAIHUIO);
HAXOJIUTh JOMyCTUMbIE 3HAUYEHUS IEPEMEHHBIX [UIl ApPOOHO-
paLMOHATIBHBIX BBIPAXKEHUH, KOPHEH.

MoaeaupoBaTh ¢ MOMOIIBIO (POPMYIT peabHbIE MPOLECCH U
SIBIICHHSL.

OnepupoBaTh NOHATHAMM: QYHKIMS, TpaduK QYHKIUU, HYIU
(GyHKLIMH, MOPOMEXKYTKM  3HAKOIOCTOSHCTBA, IMPOMEXKYTKH
BO3pacTaHus, yObIBaHHUs, HAaUOOJIbIIIEe U HAUMEHbILIEE 3HAUEHUS
GbyHKIMY.

AHAJIN3MPOBATh, CPABHUBATD, 00CYKIAaTh CBOMCTBA (PyHKIHA,
CTPOUTH UX I'papuKH.

OnepupoBaTh NOHATHSIMHU: TIPSIMas TPOMOPIIUOHATBHOCTB,
oOpaTHast ~ NPONOPLUOHAIBHOCTh,  JIMHEWHas  (QyHKLuS,
KBajpaTH4Has QyHKIUs, napadoia, runepooa.

Hcnosb30BaTh rpauMKH U1 OIIPEIEIEHUS CBOMCTB, IIPOLIECCOB
W 3aBUCUMOCTEH, JUIA pEIIeHHs 3anad W3 JPYTux y4eOHBIX
MPEIMETOB M peaTbHOW KH3HH, MOJAEJIUPOBATH C TIOMOIIBIO
rpauKOB peasibHbIE POLIECCHI U SBICHHS.

Beipa:kaTh ¢opmysiaMu 3aBUCHIMOCTH MEXTy BETHIMHAMHU.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUSD (ITO TOAAM OBYYEHMUA)

7 kaacc (He meHee 68 )
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Ha3Banue
pasnesa (TemMbl)

OcHOBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH

Kypca (4uciio
4acoB)

IIpocreiimme

reoMeTpuuyecKue
¢urypsi

U MX CBOMCTBA.
HN3mepenue
reoMeTpHu4YeCKUuX

BEJIMYHMH
(14 4)

[Tpocreiimune reomeTpuyeckre 0ObEKThI: TOUKH, IPSIMBIE, JIyUH

Y YTJIbl, MHOTOYT'OJIbHUK, JIOMAHasl.

CMexxHbIC U BEPTUKAIBHBIC YTJIbI.

PaGoTa ¢ npocTeimmmu yepTexamu.

N3mepeHrie TMHEWHBIX U YTJIOBBIX BEJIMYUH, BBIUUCICHUE
OTPE3KOB U YIJIOB.
[lepumerp u  mowWAb
MPSAMOYTOJIBHUKOB.

buryp, COCTaBIEHHBIX U3

®opMyJIMPOBATh OCHOBHbIE MIOHATHUS U ONPEAETICHUS.

PacnosHaBarh  M3y4yeHHBIE ¢burypsl,
onpeaeJsATh X B3aMMHOE PACIOJIOKEHUE, BBLINOJHATH

4epTEX M0 YCIOBUIO 33/1a4H (C UCTIOIB30BAHUEM CMBICIOBOI

OTIOPBI: HABOJSAIIUE BOMPOCH! H/HUIIK AITOPUTMa Y4eOHBIX

JIEHCTBHI).

IIpoBoanTh npocTeiiiire NOCTPOSHUSI C TOMOIIBIO HUPKYIIS U

JIMHEUKH.

reOMEeTpUUYECKUE

N3mepATH NMHEHHBIE U YTIIOBbIE BEIMUYNHBI TEOMETPUUECKUX U]
MPAKTUYECKUX OOBEKTOB.

OnpenensiTh «Ha I71a3» pa3Mepbl pealibHbIX 00bEKTOB,
NPOBOIUTH TPYOYIO0 OLIEHKY UX Pa3MEPOB.

Pemarp 3aaun Ha BBIYMCIEHHE [UIMH OTPE3KOB U BEJIMYMH]
YTJIOB.

Pemarh 3a7aun Ha B3aUMHOE PACIIOIOKEHHE T€OMETPHUUECKUX
duryp.

IIpoBoauTsk Ki1accuuKaluio yrioB, BBIYUCIATD JUHEHHBIE U
YIJIOBbIE BEJIUYHMHBI, MPOBOJAUTH HECJI0:KHbIe HEOOXOIUMbIE
JI0Ka3aTeNbHbIE PACCYKICHUS.

3HAKOMMTHCS C UCTOPUEN pa3BUTHS TeOMETPHH.

TpeyrojibHuKn

[lonsiTue O  paBHBIX TPEYrOJbHUKAaX M  IEPBUYHBIC
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(22 1)

NPEJCTaBJICHUS O PaBHBIX (KOHIPYIHTHBIX) purypax. Tpu
IIPU3HAKA PABEHCTBA TPEYI'OJBbHUKOB.

[Ipu3sHaku paBeHCTBA  NPSIMOYTOJBHBIX  TPEYrOJIbHUKOB.
CBOICTBO MeIMAHBI IPSIMOYTOJIBHOI'O TPEYTOJIbHUKA.
PaBHOOeIpeHHbIE 1 PABHOCTOPOHHUE TPEYroJdbHUKU. [Ipu3Hakyl
U CBOMCTBA paBHOOEPEHHOTO TPEYrOJbHHKA.

[TpoTuB 60bIIEN CTOPOHBI TPEYTOJBHUKA JIEKUT OOBILNN

yToJL.

yepTexkax (C ykazaHHEeM IPU3HAKOB) MPH HEOOXOAUMOCTH C
BHU3yaJIbHOW OIIOPOM.

BeiBoguth  cienctBusi  (PaBEHCTB  COOTBETCTBYIOLIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTrOJIbHUKOB.

®opMyJIMPOBATH oTpeeNeHus: OCTPOYTOJIBHOTO,
TYHOYTOJILHOTO, IPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,

PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI,

MCJWAaHbl  TPCYIOJIbHUKA, CCPCAUHHOIO ICPIICHAUKYJIApA

[Ipocreiiiine HepaBeHCTBA B TIeoMeTpuu. FHepasencmeo
mpeyzonvhuka. Hepaserncmeo nomanou.
[IpsIMOYTOJIBHBIN TPEYroJIbHUK ¢ yrioM B 30°.

HepBLIe MOHATHUA O IOKA3aTCJIbCTBAX B I'COMCTPUH.

OTpe3Ka; IMepUMeTpa TPEYroJdbHUKA NpU HEOOXOJMMOCTH C
OIIOPOM Ha AITOPUTM IIPaBUJIA.

®opmyIHMpOBATH CBOWCTBA U IPU3HAKU PABHOOEPEHHOIO
TPEYrOJIbHUKA.

CTpouTthb uepTexu, pemiaTh 3a4a4M C IOMOUIbIO0 HAXO0XKIECHUS]
PaBHBIX TPEYTOJILHUKOB.

IIpumensTh NpPU3HAKW  PaBEHCTBA  HIPSIMOYTOJIbHBIX
TPEYroJbHUKOB B 3ajlayax (C MCIOJIb30BAaHUEM CMBICIOBON
OTOpBI: HABOJSAIIME BOMPOCHI W/MIM alropuTMa y4eOHBIX
JENCTBUN).

Hcnoab3oBate 1M(pOBBIE pecypchl AJdA  HCCAe0BAHMA
CBOWCTB M3y4aeMbIX QUryp.

3HAKOMUTBCS ¢ HICTOPHEIl Pa3BUTHS TEOMETPHUHU.
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IHapasuiesnbHble
npsiMble, CyMMa

[TapannensHble npsiMble, UX cBokcTBa. Hakpect nexariue,
COOTBETCTBEHHbBIE U OJTHOCTOPOHHUE YTIIbl (00pa30BaHHbIE IPU

®opmyaMpoBaTHL  MOHATHE napajuieIbHbIX MPSIMBIX,

HAXOAUTDb IMPAKTUYCCKHUE IIPUMCEDPEI.

yIJI0B NEPECEUEHUH NTaPAIIIEIIbHBIX IIPSIMBIX CEKYIIEH). M3yuyaTh cBoiicTBa YrioB, 0Opa30BaHHBIX IPH IEPECEUYCHUHY]
TPeyroJbHUKA [Ipu3Hak  mapamienbHOCTH  OPSIMBIX — Yepe3  PaBEHCTBO|apajUIEIbHBIX NPSAMBIX CEKYILLEH
(14 v) PACCTOSIHUIA OT TOYCK OJJHOU MPSAMOIA 10 BTOPOi IPSIMO¥L. IIpoBoauTs fAokazareabcTBa. PopmMyaIHpPOBaThH TeopeMy
CymMa yriioB TpeyroJlbHUKa U MHOTOYTOJIbHUKA. [AapaJUIEIbHOCTH  JIBYX IPSMBIX C  IOMOILIBIO  YIJIOB,
BHeninue yriel TpeyrojabHUKA 00pa30BaHHBIX NPHU [EPECEUEHUU OTUX TMPSAMBIX TpETben
OpsiMOH.  BBIYMCIAATH CyMMY YIJIOB TpPEYTrOJIbHMKA U
MHOroyrojipHuka. HaxoauTs 4yuciIoBble U OYKBEHHBIE
3HAYEHUS YIJIOB B TEOMETPUUECKUX 3a/layax C UCIOJIb30BAHUEM
TEOPEM O CyMME YIJIOB TPEYrOJIbHUKA U MHOTOYI'OJIbHHKA.
3HAKOMMTBCS € HCTOPHEH pPa3BUTHS T€OMETPHUH.
OxkpyxHOCTH OKpyXHOCTb, XOp/Ibl U TUAMETPBI, UX cBoicTBa. KacarenbHas k | POpMYyJIMPOBATE  ONpEAEJeHUs:  OKPY)KHOCTH,  XODJBL,
H KpYT. OKpyXHOCTH. OKpYXHOCTb, BIHCaHHas B yroil. [lomamue o|nuaMeTpa W KacaTeIbHOM K OKpyxkHOcTH. M3y4darh wux
T'eomerpuueckne |I'MT, npumenenue 6 3aoauax. buccexmpuca u cepeOunwblil|CBOMCTBA, MIPU3HAKH, CTPOUTH YepTeku. MccaenoBars, B ToM
NOCTPOCHUS NepneHOUKYIAp KaK 2eoMempuiecKue mecma mouex. quclie UCNO0JIb3ysl HM(POBbIE pecypchl:
(14 v) OKpyKHOCTb, OIIMCaHHAs OKOJIO TPEYrojbHUKA. BrincaHnHas B | OKpY»KHOCTb, BITMCAHHYIO B YTOJI; IICHTP OKPY)KHOCTH,

TPEYTOJIBHUK OKPYKHOCTb.
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Ilpocmetiwue 3a0auu Ha nocmpoenue.

Hcnonwvzoeamv memoo I'MT ons doxazamenvcmea meopem o
nepeceueHuy OUCCeKmpuc y2io8 mpey2oibHUKa U cepeouHHbIX
NEpNeHOUKyIApo8 K CHMOPOHAM MPEY20IbHUKA C HOMOWbIO
I'MT.

OBinageBaTtb NOHATHAMH  BIMCAHHOM M ONMCAaHHOU
OKPY)KHOCTEH  TpEyrojibHUKa, HaXOAMTh IIEHTPBl 3THUX
OKPYKHOCTEH C OIIOPOM HA allrOPUTM IIpaBuUIIa.

Pemath OCHOBHBIC 3aJa4YM Ha NMOCTPOEHHUE: YIJa, PABHOTO
JTAHHOMY; CEpEIMHHOIO MEPIEHAUKYIISIPA JAHHOTO OTPE3Ka;
MpsIMOH, MpOXOAsAIIe  uyepe3  JaHHYK  TOYKY 17|
NEPIEeHIUKYIAPHON JaHHOW TPSIMON; OMCCEKTPUCHI JAHHOTO
yrija; TPEyroJbHUKOB II0 PA3JIUYHBIM JJIEMEHTaM TIpH
HEOOXOMMOCTH C HAIMPABJISAIONICH TOMOIIIBIO.

3HAKOMHTBCS € HCTOPHEH Pa3BUTHS T€OMETPHUHU.

IHoBTOpEHME,
00o00meHnne
3HAHUHA

(4 9)

[ToBTOpeHue u 006001IeHNE OCHOBHBIX MOHSATHI U METOIOB

Kypca 7 kJacca.

Pematn 3adav9M Ha IOBTOPECHHUE, NIIIOCTPUPYIOITHUE CBA3N
MCXKAY pa3iInYHbBIMU YaCTsIMU Kypca.

8 kJacc (e meree 68 4)

99



Ha3Banue pasaena
(TeMbI)
Kypca (4uciao

OcHoBHOe coepkaHue

OcHOBHbBIE BHU/BI 1€ATCIBHOCTH oﬁyqaloumxca

4acoB)
YeroipéxyroabHuk |[lapamienorpamMm, ero npu3zHakd U cBoiicTBa. YacTHeie ciiydau| M300paxaTh M HAXOAMTH HA YEPTEKAX YETHIPEXYTOJbHUKU
" napajuiesIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaApaT), UX pa3HbIX BUIOB U UX JIE€MEHTHI.
(12 9) npu3HaKku U cBoiictBa. Tpanenus. PaBHoOokas u npsiMoyrosibHasi | @opMyJHPOBATHL  ONpeIesIeHUsI:

Tparenuu.
Yosoenue meouanvl. llenmpanvnas cummempus

Hapajuienorpamma, IpsiMoyrojbHUKa, pomoa,
KBaJ[paTa, Tpaneuy, paBHOOOKOW Tpaneuu, mpsSiMOyroiIbHON
TPAIELHUH.

Hcnosbp3oBaTh NpH  pelieHHMHd NpOCTedMx 3agay
MIPU3HAKN U CBOMCTBA: MapajuleJorpaMMa, MpsMOYyroJIbHUKA,
pomba, KBajpaTa, Tpamelud, pPaBHOOOKOW Tpameruu,
MIPSIMOYTOJIBHOW TpameLuu.

IIpuMeHATs METOJ YABOCHHMS MEAWaHbl TPEYTOJIBHUKA (|
OIOpOM Ha AITOPUTM ITpaBUJIA.

Hcnonb3oBarh 1udpoBble pecypchl JUIsl  UCCIEIOBaHMUS]
CBOWCTB M3y4aeMbIX QUTYp.

3HAKOMUTBCA C UCTOPUEN Pa3BUTHSA FeOMETPUM.
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Teopema Paseca
U TeopeMa 0
NPONOPIUUOHATbH
bIX OTpe3Kax,
nog00HbIE
TPeyrojbHUKH
(15 yv)

Teopema Daneca u meopema o NPONOPYUOHATLHLIX OMPEIKAX.
Cpennsisi muHUSL TpeyrojibHUKA. Tpareuus, e€ cpelHss JTUHHUS.
Ilponopyuonanvnvie  ompesku, nocmpoeHue  4emeéeépmozo
NPONOPYUOHATBLHO20 OMPE3KA.

Ceoticmea yenmpa macc 8 mpey2oibHUKe.
Ilooobubie  mpeyeonbHUKU. Tpu  npusnaka

mpey2onvhukos. IIpakTnyeckoe NpuMEHEHUE.

nooobus

HpOBO}II/ITb MOCTPOECHHUSA C ITOMOIIBIO HUPKYIIA U JIMHEHMKU C

HUCIIOJIB30BAHHUEC TCOPCMbI ®daneca )51 TCOPCMBI (o)

IPONOPLMOHANBHBIX ~ OTpe3KaX, CTPOMUTh  YETBEPTHIN
IIPOINOPLIMOHAJIBHBIM OTPE30K C ONOpPOH Ha 3PUTEIBbHYIO
HarJIsiJHOCTb.

HaxoauThb 10700HbIE TPEYTOJIBHUKH HA TOTOBBIX YepTexkax ¢
yKa3aHHEM COOTBETCTBYIOIIMX IPU3HAKOB NOJO00MS HpHU
HEOOXOIMMOCTH C BU3YaJIbHON OIOPOH.

Pematp 3agaum Ha MoAOOHBIE TPEYTOJbHUKHU C IOMOIIbIO
CaMOCTOSITEJIbHOTO IIOCTPOCHMSI YEPTEXKEH U HAXOXKICHUS
HOJOOHBIX  TPEYrOJbHUKOB  IpPU  HEOOXOAMMOCTH  C
HaIIPaBJIAIOLIEH ITOMOIIBIO.

IIpoBoauTh 10KA3aTEIBCTBA C UCIOJIB30BAHUEM MTPU3HAKOB
OJO0MST HECIIOKHBIX T'€OMETPHUECKUX 337ad C ONOpod Ha
JITOPUTM y4eOHBIX 1eHCTBUH.
IIpumeHATh TOJTYYECHHBIE 3HAHUS P  PELICHUU
reOMETPUUYECKUX U MPAKTUUECKUX 3a/1a4 IPU HEOOXOAUMOCTH
C HAIPaBJISIOLIEN TOMOIIBIO.

3HAKOMMTBCS € MCTOPUEH Pa3BUTUSI TEOMETPHH.

101




Ilaomans.
Haxo:xxaenue
JIonIaaen
TPEyroJibHUKOB H
MHOT0YT0JIbHBIX
uryp. Ilnomaan
nox00HbIX (uryp
(14 4)

[TonsiTre 00 00IIEH TEOPHH TUIOIIAIH.
dopmyabl JUIS  TUIOIIAIUA  TPEYTrOJIbHHKA,

uiu 0owetl 6blCOMOI.

yacmu u 0ocmpoenue.
[Lnomanu ¢puryp Ha kieT4aTon Oymare.

Memooa 6CnoMo2amenbHoll NAOUWAOU.

Inapamiciorpamma.

Omnowenue nﬂomaded mpey2ojlbHUKo6 C 061/141/{]1/1 OCHOB8AHUEM

Bviuucienue niowjaoell CIOMCHbIX Quayp uepe3 pazbueHue Ha

[Tnomanu momxoOubIX (uryp. Beraucienue riomanei. 3agaun ¢
NPaKTUYECKUM COAEp)KaHueM. Peutenue 3a0au ¢ HOMOWbIO

OBiageBaTh NEPBUYHBIMHM MpeACTABJIeHHAMH 00 oOIIel
Teopun Iuiomianud  (Mepel), ¢GopMyJaHpPOBATH CBOIICTBa
[IOIIA 11, BBISICHATD WX HATJISIHBIN CMBICIL.

[MpumensTs  GopMysibl  MJIOM@AAX  THapauieJorpaMma,
TPEYroJibHUKa, Tpameuuu C ONOpOH Ha CHPaBOYHYIO
nH)OpMaIuio.

I[IpumeHsTh GopMyIsl Iouaau BBITYKJIOTO
YETHIPEXYTOJIbHUKA YePe3 AUArOHaIN M YTOJ MEXAY HUMHU C
OIOPOH Ha CIPABOYHYIO HMH(POPMAITHIO.

Haxoautp miomanu ¢uryp, nu300pakEHHBIX HA KIIETYATOU
OyMmare, MCHOJIb30BaTh pa3OMEHUE HA YaCTU U JIOCTPOCHHE.
Pa3ouparh mnpuMepbl HCMIOJIB30BAHUS BCIOMOTATEIHHOM
MJIOIATU JJIS PEIICHUSI TEOMETPUUYESCKUX 3a]1a4.

Haxoauth 1wI0maan mOMOOHBIX (uUryp ¢ Omopod Ha
CIIPaBOYHYIO HH(POPMAIIHIO.

BoruncasTh TIIOMAAA PA3IUYHBIX MHOTOYTOJNBHBIX (GUTYD.
PemiaTh 3aa4M Ha MIIOMIAb C MPAKTUYECKUM COJIEPKaHUEM

IMOCJIC COBMCCTHOI'O aHaJIkn3a.
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Teopema Iudaropa [Teopema [Tudaropa, e€ noxazarenscTBo u npumenenne. Oopataas@opmynupoBats Teopemy [ludaropa, menoab3oBaTh €€ B
U HaYaJa teopema I[Tudaropa. [IPAKTUYECKHUX BBIYMCIICHUSAX.
TPUTOHOMETPUH OmnpezneneHre TPUTOHOMETPUUYECKUX (PYHKIMI OCTporo yria, BianeTs MOHATUAMU TPUTOHOMETPHUECKUX (YHKIIUNA OCTPOTO
(10 v) TPUTOHOMETPUYECKHE  COOTHOLICHHA B HPSIMOYIOJIBHOM [yIJia, IPOBePATH UX KOPPEKTHOCTb.
TpeyrojabHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO. BoiBoauTh TPUTOHOMETPUUYECKUE COOTHOILIEHUS B
CooTHOIIEHH  MEXKIYy  CTOPOHAaMHM B HPSAMOYIOJbHBIXIPSIMOYTOJIBHOM TPEYrOJbHUKE C OMOpPOl Ha CHpPaBOYHYIO
TpeyroibHUKax ¢ yriamu B 45° u 45°; 30° n 60°. nH(pOopManuio.
HccnenoBath  COOTHOLIEHHS ~ MEXJIy  CTODOHAMHU B
PSIMOYTOJIBHBIX TPEYroJibHUKax ¢ yriamu B 45° u 45°; 30° u
60° ¢ HaMpaBJIAIOIICH TOMOIIIBIO.
Hcnoan3oBare  (GopMynbl NPUBEAEHUS U OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO JUIsl HAX0XKJICHHS
COOTHOILEHUI MEXly TPUTOHOMETPUYECKUMHU (PYHKIUSAMU
Pa3IMYHBIX OCTPBIX YIJIOB C ONIOPOM HAa CIPAaBOYHYIO
nH(pOpMaLHIO.
IIpumeHsTH TOTyYEHHBIE 3HAHUS U YMEHHUS IpPU PEIICHUU
NpakTUYEeCKUX 3a7ad (IMpU HEoOXOAMMOCTH C OHOpPOH Ha
JITOPUTM TPaBUIIA).
3HAKOMMTBCS € MCTOPUEH Pa3BUTUSI TEOMETPHH.
Yriasbl B BrnucanHble U IEHTpaJbHbIE YIIIbI, YTOJ MEXKIY KacarelabHOU U | POpPMYJIMPOBATH OCHOBHBIE ONIPEICIICHHUS], CBA3aHHbIE C
OKPY’KHOCTH. XOpJI0i. yriamu B Kpyre (BIIMCAaHHBIN yroJl, IEHTPAJIbHbBIN YTrom).
Bnucannble VYTIbl MEXAY XOpAaMHU U CEKYIUMHU. HaxoauTthb BricaHHbIE YIJIbI, ONUPAIOIIKECS HA OAHY AYTY,
U ONUCAHHbBIE BrircanHbie 1 onMcaHHbIe YETHIPEXYTOJIBHUKH, UX IPU3HAKU U | BBIYMCJISATH YIJIbl C IOMOIIBIO TEOPEMBI O BIIMCAHHBIX YIJlaX,
YeThIPEeXyroJbHUK (CBoiicTBa.  IlpuMeHeHne 3THX CBOMCTB TMpU  PElIEHUH TEOPEMBI O BIIMCAHHOM YETHIPEXYTOJbHUKE, TEOPEMBI O
u. reOMETPUUECKUX 3aj1au. LEHTPAJIBHOM yIjie MNpH HEOOXOJUMOCTH C BU3YaJIbHOM
KacareabHbie B3anmHoe  pacmosiokeHHe JBYX OKpykHocTed. Kacanue| onmopoi.
K OKPY’KHOCTH. OKPY’KHOCTEH. HccnenoBarhb, B TOM YUCIIE C TOMOIIBIO IU(PPOBBIX PECYPCOB,
Kacanue BIINCAHHBIEC U ONIMCAHHBIE YETHIPEXYTOJIBHUKH, BBIBOAUTH MX
OKpY:KHOCTeH CBOMCTBA U IPU3HAKHU 10CIIE COBMECTHOTO aHAIM3a.
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(13 4) Hcnoub30BaTh 5T CBOWCTBA M IIPU3HAKU IIPU PELICHUU
3ajau.

IToBTOpEHuUe, IToBTOpEHNE OCHOBHBIX MOHATHI U METOJI0B KypcoB 7 U 8 Pematp 3a1a4n Ha NOBTOPEHUE, MILTIOCTPUPYIOIIHUE CBA3U

00001eHnE KJIaccOB, 0000IICeHNE 3HAHUA. MEXKy pa3JINYHbIMU 4aCTSIMU Kypca.

3HAHUH

(44)

9 kaacc (He MeHee 68 1)

Ha3Banmue
paszaesia (TeMbl)
Kypca (4HMcJ10

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
Tpuronomerpusi. |OnpesneneHrne TpUroHOMETpUUYeCKUX (GyHKUUH yrioB oT 0° no|®opmMy.aupoBaTh  ONpeAeJeHHs  TPUTOHOMETPUUYECKUX
Teopembl 180°. KocuHyc M CHHYC MPSAMOTO M Tymoro yria. Teopema|(QYHKUMH TYNBIX W TPSAMBIX YIJIOB C BH3yaJlbHOH OMOPOH.
KOCHHYCOB H kocuHycoB. (OGOOImEHHAs) Teopema CHHYCOB (¢ pammycom | POPMYIMPOBATE TEOPEMY KOCHHYCOB M TEOPEMY CHUHYCOB (C
CHUHYCOB. OTMCaHHOM OKPYKHOCTH). HaxoXkIeHne JIMH CTOPOH M BENMYKH | PATIYCOM OIUCAHHOM OKPY>KHOCTH).
Pemienne YIJIOB TPEYTOJIBHHUKOB. PemiaTh TpeyroabHUKH C ONTOPOM HA ATOPUTM YICOHBIX
TPEYyrojibHUKOB dopMyna IUIOIMIAAA TPEYrOJIbHUKA Ye€pe3 JABE CTOPOHBI U YIoll JICUCTBHIA.
(16 1) Mesk 1y HuMu. DopMylia IIIONaIn YeTHIPEXYrobHIuKa yepes ero | Pemars NMPpAKTHYCCKUEC 3ajavm,

JIUArOHAIIA U YTOJI MKy HUMH.
[TpakTHyeckoe MpUMeHEeHUe T0Ka3aHHbIX TEOPEM.

CBOASIIIMECH] K HAXO0KICHHI0 Pa3JIUYHbIX
3JIEMEHTOB TPeyroJbHHKA.
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IIpeoOpa3oBanue
noaoous.
Merpuueckue
COOTHOLICHHS B

Ilonamue o npeobpazosanuu noooous.
CoomeemcmeeHnble d1emMeHmbl NOOOOHBIX Gueyp.
Teopema o0 npouszgedenuu ompe3Ko8 Xopo,
NPOU3BEOCeHUU OMPE3KO8 CEeKYUUX, meopemd

KacamenvHoll. HpumeHeHue 6 peuleHuu ceomempudecKux 3a0ad.

meopema o
0 Keaopame

OcBanBarthp NOHSATHE npeoOpa3oBaHuUs nojo06us.
HccaenoBath OTHOIICHUE JTUHEHHBIX 3J€MEHTOB (GUTYp IpU
npeodpazoBanuu noaodus. Haxoaurs npumepsl moao0usi B

OKpY>Karolleu 1eMCTBUTEIILHOCTH.

OKPYKHOCTH Boigooums mempuueckue coomuouienus mexncoy ompesKamu
(10 9) XOpO, CeKYWUX U KacameabHblX ¢ UCHOIb30BAHUEM GNUCAHHBIX
Y2108 U NOOOOHBIX MPEY20NbHUKOS.
Pewamp ceomempuueckue 3adauu u 3a0ayu U3 peanbHOU
HCU3HU C UCNONIL308AHUEM NOOODHBIX MPEY20bHUKOS.
BexTopsl OmnpeneneHue BEKTOPOB, CJIOXKEHHUE W Pa3HOCTh BEKTOpOB, Mcmo/ib30BaTh BEKTOpPHl KAk HampaBlICHHBIE OTPE3KH,
(12 9) YMHOXEHHE BEKTOpa Ha YUCIIO. HCCIe0BATH reOMETPUYECKUI (nepemerexue) u
DU3NYECKUI U TEOMETPUUECKHIT CMBICI BEKTOPOB. ¢usmuecknuil (cuia) CMBICIBI BEKTOPOB C OINOPOH Ha
Paznoxxenne BekTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.| BOIPOCHBIN IUIAH.
Koopaunats! BekTopa. 3HaTL omnpefeJeHHs] CyMMbl U Pa3sHOCTU BEKTOPOB,
CkajsipHOE TPOU3BENECHUE BEKTOPOB, €ro INPUMEHEHHE JUIsl| YMHOXKEHUS BEKTOpA Ha 4HCIIO, HCCIICI0BATH
HaXO0XXIAEHUs IJIVH U YIJIOB. reOMEeTPUUYECKUN U PU3NYECKUIN CMBICIIBI 3TUX ONEpaIUi.
Pemenne 3a1a4 ¢ MOMOIIBIO BEKTOPOB. Pemartnb reoMeTpUUYECKre 3a/1a4u c
[TprMeHeHre BEKTOPOB I pelleHus 3a]ja4 KHHEMaTUKU U HCII0JIb30BAHUEM BEKTOPOB.
MCXaHUKHU. PackiiaasiBaTh BEKTOP MO IBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Hcnonb3oBaTh  CKaJspHOE  NIPOU3BEJIEHUE  BEKTOPOB,
BBIBOJUTH €70 OCHOBHBIE CBOWCTBA.
BeruncasTe cymMmmy, pasHOCTb U CKAJISIPHOE ITPOU3BEICHUE
BEKTOPOB B KOOpJMHATAX.
IIpumeHATH CKansIpHOE IPOU3BEACHUE IS HAXOKICHUS JUIMH
U YIJIOB.
JdexapToBbl JlexapToBbI KOOPIMHATHI TOUEK HA IUIOCKOCTH. OcBauBaTh NOHAITHE IIPSIMOYTOJIBHOM CUCTEMbI KOOPJIMHAT,
KOOpPAWHATBI  Ha| VpasHenue npamou. YTI0BOW KOAPPHUIMEHT, TAHTCHC yTJIa JIEKapTOBBIX KOOPAUHAT TOUKH.
IIOCKOCTH HAKJIOHA, TapaJuIeIbHbIC U MEPIECHANKYIISPHBIC IPSMBIE. HccnenoBath ypaBHEHME MIPSIMON U OKPY’KHOCTH C OITOPOH HA|
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O

VYpaBHeHue okpyxHocTu. HaxoxieHue KoopAnHaT TOYEK
nepecedeHusi OKPY>KHOCTU U IIPSIMOM.
MeTto1 KOOpAMHAT IIPU PELIEHUN T€OMETPUUYECKUX 3aa4.

Hcnons3oBanne MCTOJZIa KOOPAMWHAT B IIPAKTUYCCKUX 3aJadax

BOIIPOCHBIH IIJIaH.
HaxonuTs LEHTp U painyc OKPYKHOCTH 110 €€ YPaBHEHHUIO.
Pemate 3a1a4y Ha HAXOXKIEHUE TOUYEK I1IEPECECYCHUS IPSMBIX

U OKPY>KHOCTEH ¢ OMOIIbIO0 METO]a KOOPIUHAT.
Hcnoab30BaTh CBOWCTBA YIIIOBOTO KOA(P(GHUIIMEHTA MPAMOI
IpU pPelIeHUuN 3ajaad, JUIsl OINpeAeNieHUs PacloiIOKEHHUS
MPSIMOM.

IIpuMeHSITH KOOPIMHATHI IPU PEIICHUU T€OMETPUUYECKUX U
IIPAKTUYECKUX 3aja4, JUIsl IOCTPOEHUS MaTeMaTUYeCKUX
MoJIeJIel pealibHbIX 3a/1a4 («METO KOOPIUHATY).
IMoab30BaTHCA VIS TOCTPOSHUS U UCCIIEIOBAaHUN IU(POBBIMHU
pecypcami.

3HAKOMHTBCS ¢ HCTOPHEN Pa3BUTHS T€OMETPUU

IIpaBuiabHbIe
MHOTOYIOJIbHUKH.
Jdnuna
OKPY/KHOCTH U
IUI0IIAb KPYTa.
Boruuciienue
IJIomaaen

8 4)

HpaBI/IHLHHe MHOT'OYI'OJIbHUKH, BBIYHUCICHUC HX 3JJIICMCHTOB.

Yucno 7 v JIMHA OKPYKHOCTH. J[JTMHA TyTH OKPY>KHOCTH.
Paagnannas mepa yria.
[Tnomaae Kpyra u ero 3JeMEHTOB (CEKTOpa U CETMEHTA).

Brruncnenue niomanaei CI)I/Il"yp, BKITIOYArOMIUX 3JICMCHTHI KpyTa.

®opmyIMpOBaTh
MHOT'OYT'OJIbHUKOB, HAXOAUThb UX DJICMEHTHI.

olpezeeHue IIPaBUJIbHBIX
IHonb30BaTBCS OHATUEM JUIMHBI OKPYKHOCTH, BBEIEHHBIM C
ITOMOIIBIO IIPABUIIBHBIX MHOTOYTOJIbHUKOB, ONPeleasiTh
YUCIIO 7T, AJUHY AYTH U paJiMaHHYI0 Mepy yria 1o oopasiy.
IIpoBoauTh NMepexox OT paAiMaHHOW MEPHI yIia K IpaayCHON
¥ Ha000pOT 10 BU3YaJIbHOH OIope.

OnpepensTs monans Kpyra.

BeiBoauTh hopmyiibl (B rpasiyCHON U pajiMaHHON Mepe) A
JUTMH AYT, IUIONIAJEHd CEKTOPOB M CETMEHTOB C OMOpOM Ha
BOIIPOCHBIN IIJIaH.

BoruncasTs mionaau Guryp, BKIFOYAIOMUX 3JIEMEHThI
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OKPYKHOCTH (Kpyra) ¢ OHOpOH Ha CIPAaBOYHYIO HH(POPMALIHIO.
Haxoaurs miomany B 3aa4ax peajlbHON KU3HHU.

JBuzKkeHUs Tlonsamue o dsudicenuu n1OCKOCmu. Pa3ouparth npuMepsl, WILTIOCTPUPYIOIINE TOHSATHUS JBUKCHHSI,
IJI0CKOCTH Iapannenvruiii nepernoc, nosopom u cummempus. Ocu u yeHmpul | IEHTPOB U OCEH CUMMETPUHU.
(6 9) CUMMEMPUU. ®opmMyIMpPOBaTh ONPEICICHUS NapajlJIeIbHOTO TMEepPeHoca,
IIpocmetiwue npumenenus 6 peuienuy 3a0au. MOBOPOTa W OCEBOM CHUMMETPUU C BHU3YAIbHOW OMOPOU.
HaxoauTth HEMOIBM>KHBIE TOUKH 10 00pasILy.
HaxoauTthb HEHTPBI U OCH CUMMETPUI IpocTermux Guryp mno
oOpasiy.
Ilpumenamey napannenvuvlii. NePeHoC U CUMMEMPUIO Npu
peuleHuy 2eoMempuyeckux 3aoad (pazoupams npumepbwl).
Hcnonvzosams 0151 nocmpoenust u Uccied08aHull yugposwie
pecypcol.
ToBTOpenHe, [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJI0B KypcoB 7—9 OnepupoBath NOHATHAMH: QUTYpa, TOUKA, IPsSMasi, yrod,
00001eHMe, KJIacCOB, 0000IIEHNE U CUCTEMATH3AIUS 3HAHUI. MHOTOYTOJIbHUK, PaBHOOEAPEHHBI ¥  PaBHOCTOPOHHUMN
cucrematm3anust | [Ipocreiiiue reomerpuueckue GUTYpBl M WX  CBONCTBA. | TPEYTOJBHHUKH, MPSIMOYTOJIbHBIN TPEYTONbHUK, METUAHA,
2 N3mepenne reoMeTpruiecKux BETHYHH. OuccekTpuca M BBICOTA TPEYroJbHUKA, Mapalljieorpam,
3HAHUIA TpeyronbHUKH. poMO, TPSMOYTONBHHK, KBaJApaT, Tpamenus; OKPYKHOCTb,
(7 ‘-l) Hapa)‘[)‘[ej‘[],HHe u HCpHeHI[I/IKYJ'IHpHBIC HpHMLIe. KacaTtcjibHasd, paBeHCTBO u HO,Z[O6I/I€ (I)I/Il"yp, TpeYFOJ'IBHI/IKOB;

OkpyxHOCTb U Kpyr. ['eomeTpruueckre nocTpoeHus. YTJibl B

OKPYKHOCTM. BrnimcanHple W ONHKCAHHBIE  OKPYKHOCTH
MHOTOYTOJIbHUKOB.

IIpsimast 1 OKPYKHOCTBb.

YeThIpEXYTroJIbHUKH. Bnucanusie " ONKCAHHBIC
YEThIPEXYTOJIbHUKH.

Teopema [Iudaropa n Hauana TpuroHomeTpuu. Pemenne oomux
TPEYrOJIbHUKOB.

[TpaBuiIbHBIE MHOTOYTOJIBHUKH.
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MapaJIENbHOCTD U MEPIEHANKYISAPHOCTD MPSIMBIX, YTOJI
MEKY IIPSMBIMH, CAMMETPHSI OTHOCUTEIBHO TOUYKHU U
MPSAMOW; JJIMHA, PACCTOSIHUE, BEJIMYMHA YTJa, TJI0MIA/Ib,
MIEPUMET.
HUcnoab3oBars  (popmyJibl:
MHOTI'OYT'OJIBHUKOB, JJIMHBI OKPYXXHOCTH U IJIOIIAAN KpyTa,

nepuMeTpa n IJIomaigun

00BEMa IpsAMOYT'OJIbHOTO IMapaJlJICJICTIMIICIA.

OHepI/IPOBaTb NOHATUAMMU: npsAMOYrojibHas CHUCTEMA

KOOpAHWHAT, BEKTOP, HCIOJB30BAaTb OTU IMOHATHA OJIA



BCKTOpBI Ha IIJIOCKOCTH.

WJUTIOCTPALIMIO CBSI3EH MEXK]y pa3IMuYHbIMU YacTSIMU Kypca.
BoiOupars MeTO /17151 pelieHus 3aauH.
Pemiartn 3agaun U3 NOBCEIHEBHOU KU3HHU.

[IpeoOpazoBanms miockoctu. Jsuxenus. [Togooue. Cummerpus.
[Tnomans. Beraucnenue miomaneit. [lnomaan noqo6HbIX uryp.

JlexapToBbl KOOPAMHATHI HA IJIOCKOCTH.

[IPEACTABIICHNS JAHHBIX U PELIECHUS 3a/1a4, B TOM YUCIIE U3
JIPYTUX y4EOHBIX IIPEIMETOB.

Pemars 3a1a4u Ha TOBTOPEHUE OCHOBHBIX ITOHATHI,

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» (ITIO
I'OJAM OBYYEHUA)

7 knace (He MeHee 34 1)

Ha3Banue
pa3aena (TemMbl)
(4HCJ10 YaCoB)

OcHoBHOe cogepkaHue

XapakTepucTHKA JeATeJbHOCTH 00y4al0 M XCS
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IIpencrasiienue [IpencraBnenne naHHBIX B Tabmmmax. [Ipaktudeckue | OcBamBaTh Ha 0a30BOM YpPOBHE Crocoobl
AAHHBIX BBIUMCIICHUSI 10 TaOJWYHBIM JaHHBIM. V3BneueHue IPE/ICTABICHUSI CTATUCTUYECKUX MAHHBIX W YHCIOBBIX
(7 9) UHTepHpeTanys TaONUYHbIX AaHHBIX. IIpakTmyeckas paboTa | MacCMBOB C IOMOLIbK Tabaul W JUarpamMm ¢
«Tabauup». UCIOJIb30BAaHUEM  aKTY&JIbHBIX M BaXHBIX JaHHBIX
I'padmaeckoe npencTaBIeHne TaHHBIX B BUE KPYTOBBIX, (nemorpaguyeckue JTaHHBIE, MIPOU3BOJICTBO
CTOJIOMKOBBIX (CTOJIOYATHIX) qrarpaMM. UTeHUe U TIOCTPOCHHUE | MPOMBIIIICHHON U CeNbCKOXO3SHCTBEHHOM MPOIYKIIMH,
muarpamm. [IpumMeps! neMorpadudeckux auarpamm. OOIIECTBEHHBIE U IPUPOIHBIC SBJICHUS).
[TpakTryeckas pabora «/luarpaMmbny. H3yyars Metoabl paboTbl C  TaOIMYHBIMM U
rpaguYecKUMH MPEACTABICHUSAMHI JaHHBIX C ITOMOIIBIO
IU(POBBIX pEeCypcoB B XOJ€ MNPAaKTUYECKUX pPadboT (c
HAaIpaBJISIONIEH TOMOUIBIO).
OnucarenbHas UYucnosele Habopel. CpenHee apumeTnieckoe. OcBauBaTh Ha 0a30BOM YpPOBHe MOHATHSI: YUCIOBOU
CTATHCTHKA MenuaHa 4yicI0BOro Habopa. Y CTOHUMBOCTE MeIUaHBbI. Ha0op, Mepa IEHTPATbHON TeHACHIIMY (Mepa [IEHTpa), B TOM
(8 1) [IpakTuueckas padborta «CpeqHue 3HaUCHUs». qucie cpeaHee apudmeTnueckoe, MeinaHa.

HauOosnbiiee 1 HauMeHbIIIee 3HAYSHUsI YUCTIOBOTO Habopa.
Pasmax.

OnucpiBaTh  CTaTHUCTUYECKHUE JIAaHHBIE C  TOMOUIBIO
cpeaHero apu(MeTHUecKoro u Meauanbl. Pemars 3a1auu (c
MCIIOJb30BAHUEM  3PHUTENBHOW  HArMSAHOCTH — W/WIK
BepOaIbHON OMOPHI)

N3yyaTh CBOWCTBA CPEIHMX, B TOM YHCJIE C IOMOIIbIO
HU(POBBIX PECYPCOB, B XOJ€ MpaKTHYECKHX padoT, (c
HaIPaBJISIONIEH TTOMOIIIBIO).

OcBauBaTh Ha 6230BOM YPOBHe MOHATHS: HanOobIIee U
HaMEHbIIee 3HAUYeHUs YHMCIOBOTO MAaccHuBa, pa3Mmax.
PemaTh 3agaum Ha BbIOOp crocoba onucaHHs JTaHHBIX B

COOTBCTCTBHHU C HpHpO,Z[Oﬁ JaHHBIX 1 OCIIAMHA UCCIICIOBaHNU

C HaHpaBJ’IHIOH_[eﬁ IIOMOIIBIO.
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Teopuio rpagos
(4 1)

epacgha. Cmenenv (6anenmnocmo) eepuunsl. Hucno pébep u
cymmapuas cmenenv gepuiun. Lleno u yuxn. Ilyms 6 epage.
IIpeocmasnenue o ceasnocmu epaga. O6x00 epagha (3unepos
nyms). Ilpedcmasnenue 006 opueHmuposanHvix epaghax.

Cayuaiinas Cnyuatinas uzmeHuugocms (npumepsvt). HYacmoma 3nauenuu 6 |Qceausamv NOHAMUA: HACOMA 3HAYEHUL 68 MACCUBE
H3MEHYUBOCTH maccuse oannvix. I pynnuposxa. I ucmoepammeoi. OAHHBIX, SPYNNUPOBKA OAHHBIX, 2UCTOZPAMMAL.
(6 4) IIpaxmuueckasn paboma « Ciyuaunas usmMeH4ugoCnivy. Cmpoums cucmozpammul no 0opasyy
Ocsausamsv 2paghuueckue npedcmasieHus pa3HblX U8
CIYUaUHON  USMEHYUBOCU, 6 MOM YUCIe C NOMOUWDBIO
LUDPOBYLIX pecypcos, 8 X00e NPAKMu4ecKkol pabomul.
BBenenue B I'pag, eepwuna, pebpo. llpeocmasnenue 3a0ayu ¢ NOMOWDLIO |Oceaueams NOHAMUA: epagh, eepwuna zpagpa, pebpo

epagha, cmenenv (8a1eHMHOCMb BEPULUNBL), YeNb U YUKIL.
Oceaueamv nouamusa: nymo 8 cpaghe, 3i1epos nyms,
00x00 epagha, opuenmuposannwlil 2pag.

Ob6cyscoams peuienue 3a0a4u Ha NOUCK CYMMbL CmeneHell
eepuiun epagha, Ha nouck 0bxooa epaga, Ha nouck nymeti 8
OPUEHMUPOBAHHBIX 2pAPAX ¢ HANPABIAIOWEU NOMOUBIO.
Ocsausamb cnocoovl npeocmasieHus 3a0ay u3 Kypca
aneebpul, ceomempuu, meopuu 6eposMHOCmen, Opyeux

npeomemos ¢ HOMOwbIO 2pagoe (Kapmoel, Ccxembl,
anekmpuyeckue yenu, QYHKYUOHAIbHble COOMEEMCMEUS)
Ha npumepax.

BepositHOCTB M

4yacrora
CJIy4aiiHOT 0
COOBITHSA

4w

Cryuatinwiii oneim u cayuatinoe coovimue. Beposimnocmo u

yacmoma cobvimust. Ponb manoseposmuuix u npakmuuecku
00CMOoBepHbIX cobbImull 8 npupode u 8 obwecmese. Monema u
USPATIbHASL KOCMb 8 MeOPUlU 6EPOSIMHOCEIL.

IIpakmuueckas paboma « Yacmoma gvinadenus opaay.

Oceaueamv nonamus. Ciy4atiHblli ONbIM U CAY4atiHoe

cobvimue, Mano08eposMHoOe U NPAKMUYECKU O0CTNOBEPHOE
cobvimue.

H3yuamsb 3nauumocms Manogeposmuulx coovimuil 6
npupode u obwecmee HA BAXHCHLIX Npumepax (asapuu,
Hecuacmmbie cnyuau, 3awuma NepCoOHANbHOU
uHgopmayuu, nepedaia OAHHbIX).

H3yuame ponv Kiaccuueckux 6eposimHOCMHbIX Mooeell
(Monema, uepanvhas KOCmyv) 6 meopuu 6eposimHOCMell.
Habénwoams u uzyuamep uwacmomy cooblmuii 8 npoOCmbix
9KCHEPUMEHMAX, 8 MOM 4ucie ¢ NOMOWDbIO YUPDPOBbIX

pecypcos, 8 xo0e npakmuieckou pabomul.
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0O6006menue,

KOHTPOJIb
(CRY)

Hp CACTaBJICHHUC JaHHBIX. OmnucarenpHas

BCPOHTHOCTB CHy‘l&ﬁHOFO COOBITHSL.

CTaTUCTHKA.

IloBTOpATHL  K3Yy4eHHOE U BBICTPAUBATh  CHCTEMY
3HaHUM.
Pemarhb 3aga4u Ha pe/ICTaBIEHNUE U ONIMCAHUE IAHHBIX C
MIOMOUIbI0 U3YUYEHHBIX XapaKTEPUCTUK C HaIlpaBJIAIOIIEH
IIOMOLIBIO.

O0cyxnaTb NpUMepbI CIIy4alHBIX COOBITHUH,
MaJIOBEPOATHBIX U MPAKTUUYECKH JIOCTOBEPHBIX CITy4alHBIX
COOBITHI, UX POJIU B MPUPOJE U KUZHU YEJIOBEKA

8 kiacc (He MmeHee 34 4)

Ha3Baunmue
pasaesia (TeMbl)

OcHoBHOe coaep:xaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4a0IIMXCS

(4ucy10 YacoB)
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IloBTOpPEHME

Kypca 7 Kkjacca
4w

[IpencraBnennie  panHbiX.  OmnucatenbHas — CTaTUCTHUKA.
CrnydaifHass W3MeHUYMBOCTh. CpemHHEe YHCIOBOTO Habopa.
Crayvaiinple  coObITHS.  BeposSTHOCTM ¥ YacTOTHI.
Knaccuueckue mojenu Teopuu BEpPOSITHOCTEH: MOHETa u

HurpajbHas KOCTb.

IloBTOPATH U3yueHHOE U BBICTPaNBaTh
CHUCTEMY 3HAHUMU.
Pemars 3agmaum (Mo BU3YyaJbHOM omope) Ha

MNpEACTAaBJIICHUE W OIKMCAaHWC OaHHBIX
HN3YUYCHHBIX XapaKTECPHUCTHUK.

C IIOMOIIBIO

Pemars 3agaum (mo omope) Ha
IPEACTABICHUE TPYNIIMPOBAHHBIX JAHHBIX U ONKMCAHHUE

BH3YaJIbHOMU

CIIy4aillHOM U3MEHYMBOCTH.

Pemiate 3agaum (M0 BH3YaJbHOWl  omope) Ha
OTpe/ieNIeHUE YaCTOThI CIyYailHbIX COOBITUH, 00CYXKIeHUE
OPUMEPOB CIIy4alHBIX COOBITHI, MalOBEpOSTHBIX U
MPAKTHUYECKH IOCTOBEPHBIX CIIyYalHBIX COOBITHIL, X POJIU
B IIPUPOJIC U KU3HH YEJIOBEKA.

OnucarejbHas Omuxnonenus. [ucnepcus uucnosozo nabopa. Cmanoapmuoe | Oceausamov ROHAMUA: OUCNEPCUs U CMAHOAPMHOE

CTATUCTHKA. OMKJIOHEHUE YUCII0B8020 Ha60pa. ﬂuaZPClMMbl pacceusanusi. OMKJIOHEHUe, UCHOJIb308AMb MU XAPAKMEPUCMUKU ol

PacceuBanmne ONUCAHUS PACCeu8aHus OaHHbIX.

JTAHHBIX Yuacmeoeamv 6  obcysycoenuu  cunomezvt 00

(4 4) omCymcmeuyu UIU HAIUYUU  C8A3U N0  OUASPAMMAM
pacceusanusi.
Cmpoums Ouazpammvl pacceusanusi no UMeWUMCs
OaHHBIM, 8 MOM HUCTe C NOMOUWbIO KOMNblomepa (nocie
COBMECMHO20 AHANU3A).

MHosxecTBa MHoXxecTBO, MOAMHOKeCTBO. Onepanuu Hajg MHOXKecTBamu: | OcBamBaTh MOHSITUSI: MHOXKECTBO, DJIEMEHT MHOXKECTBA,

(4 49) oObeauMHeHHEe,  mepecedeHue,  gomoiHeHne.  CBOWCTBAa | TOAMHOXKECTBO.

onepanuit HaJ MHO>XECTBaMHM: MepeMECTUTENbHOE, | BBIMOJIHATH onepauuM  Haj MHOKECTBAMU:

COYeTaTeNIbHOE, PaclpeIeIUTEIbHOE, BKIIIOUEHHUS.
I'paduueckoe mpeacTaBaeHe MHOXKECTB.

o0beIMHEHNE, TIepeceYeHue, JOMOIHEHHE (10 00pas3Iry).

Hcnoan3oBars CBOWCTBA: MEPEMECTUTEIBHOE,

COUETaTENIbHOE, PACIIPEAEIUTENBHOE, BKJIIOUEHUS
(c UCIIOJIB30BAHNUEM BU3YaJIbHOM OIOPBI).

Hcnoan3oBath rpaduieckoe MpeacTaBIeHEe MHOKECTB
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IIpU ONHMCAHUM PEAIbHBIX IMPOLECCOB W SBICHUM, IPU
pelIeHnH 3a/1a4 U3 APYTrUX y4eOHbIX MPEAMETOB U KypCOB
(c ucIoJIb30BaHUEM BU3YaIbHOMN OIIOPBHI).

BepositHoCTH
CJIy4aiiHOT 0
coObITHUS

69

DJleMeHTapHbIe COOBITHS. Cnyualinbie COOBITHS.
bnaronpusitcTBytomye siueMeHTapHbie coObITUA. BeposaTHocTu
coObITUH. ONBITHI C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU
coObITusiMu. CitydaiiHbli BBIOOP.

[TpakTrueckas pabota «OMbITH C PABHOBO3MOXKHBIMU

QJICMCHTAPHBIMHA COOBITHSIMHU.

OcBauBaTh Ha  0a30BOM  yYpPOBHe  TOHSATHA:
JIEMEHTapHOe COoObITHE, CilydailHOe CcOOBITHE Kak
COBOKYITHOCTb ~ OJIarONpPUATCTBYIOIIMX  3JIEMEHTApHBIX
COOBITHI, PABHOBO3MOXKHBIE 3JIEMEHTAPHBIE COOBITHSI.

PemiaTh 3a1a4u Ha BHIYMCIIEHUE BEPOSATHOCTEH COOBITUI

10 BEPOSATHOCTSIM DIIEMEHTAPHBIX COOBITUH CITy4aifHOTO
onbITa (C HCIIOJIb30BAHUEM 3pUTEIBHON HarJIiJHOCTU
1/WK BepOaIbHOM OIOPHI).

PemiaTh 3agauM Ha BBIYUCIIEHHE BEPOSITHOCTEH COOBITUI
B OIBITAX C PaBHOBO3MOXHBIMU  DJIEMEHTapHBIMU
COOBITUSIMHM, B TOM 4YHCII€ C TOMOIIbIO KOMIIbIOTEpa (C
WCIIOJIb30BAHUEM  3PUTEIbHOM  HArJISAHOCTH  W/MIHU
BepOaJIbHON OTOPHI).

IIpoBoaMTH M U3y4YaTh ONBITHI C PABHOBO3MOXKHBIMU
9JIEMEHTAPHBIMHU COOBITHUSAMU (C UCIIOIB30BAHUEM MOHET,
UTpajJbHBIX KOCTEH, IPYTUx MOJIENIEN) B
X0JIe MPAKTUYECKON paboTHI (C UCTIOIb30BaHUEM
BU3YaJIbHOM OTIOPBI).

BBenenue
Teopuio rpagos

B

Hepeso.  Ceolicmea  Oepeea:  eOUHCMBEHHOCMb — NYMU,

cyuiecmeosarnue sucsaueu 6EPULUHDL, C6A3b Meofcdy YUCjiom
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Ocsausams nonamus: depeso Kax 2pagh be3 yuria,

sUCAYAS BepuUHA (TUCT), 8emBb Oepesa, NYyMmb 6 Oepese,




CR))

sepuwiun u yuciom péoep. llpasuno ymHodcenus.

ouamemp oepesa.

H3yuams ceoiicmea Oepesa: cywecmeosanue sucsauell
BePUIUHDL,  €OUHCMBEHHOCMb  NYMU — MeNCOY  08YMs
BEPUIUHAMY, CBA3b MEHCOY YUCTIOM GEPUIUH U HUCTOM
pébep.

Yuacmeoeams ¢ oocyicoenuu pewienus 3adauu Ha nouck
U nepeuucnenue nymei 6 oOepege, OnpeoeieHue YUCIA

sepuiun unu péoep 6 depese, 00x00 OUHAPHO20 Oepesa, 8

mMOoM Yucjie ¢ npumeHeHuem npasuia YMHOMNCEHUAL.

Cayuaiinbie

COOLITHSA
8 4)

Ilpomusononooxcnoe  codvimue.  [uacpamma  Dilnepa.

Obvedunenue u nepeceuenue coovimuii. Hecoemecmmoie
cobvimus. Popmyna cnoxcenus eepoamuocmei. Ilpasuno

YVYMHOOSHCEHUA GQPO}ZMHOCmelZ. Yenosnas BEPOAMHOCMb.

Heszasucumvle  coowimus.  I[Ipedocmaenenue  cayyaiino2o
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Ocseaueambv NOHAMUA. 83AUMHO nponmueonolodiICHblE

cobvimus, onepayuu Hao coovimuamu, 00veouHeHue u
nepeceuenue cobvimuti, ouazpamma Jilnepa (Dinepa—
Benna), coemecmuvie u necoemecmmwie coobimusi.

H3yuams meopemul 0 6eposimHocmu 00beOuHeHUs: 08YX




IKCnEepuUMeHma 8 suoe oepesa.

coovimuil  (hopmynvl  crodxcenuss  8eposimHoOCHeEl).
Yuacmeoseamo 6 o6cyscoenuu pewrenusa 3adauu, 6 mom
yucie mekcmossvle 3a0ayu Ha onpeoeneHue 8eposmuocmett
00veOuHeHUss U nepeceyenuss CoOLIMuULl ¢ NOMOUDBIO
yucnosol  npamou,  ouazpamm  Diiepa,  opmyvl
CILOJHCEHUS 8EPOSAMHOCNE.
Oceausampo nOHAMUA' npasuio VMHONCEHUS
8eposimHocmell, VCI08HAsL 6epPOIMHOCMb, HEe3d8UCUMbLE
cobbimusi 0epeso Cry4aino2o onvima.
H3yuams  ceolicmea (onpedenenus)

He3a8UCUMBIX COObIMUIL.
Yuacmeoseamw 6 oocysycoenuu pewenun 3adauu na
onpeoeieHue U UCNOIb308AHUE HE3ABUCUMBIX COOLIMUIL.
Yuacmeoseamo 6 o6cyscoenuu pewienua 3adauu na
NOUCK 8EPOSIMHOCTE, 8 MOM YUCTIe YCI0BHbIX, C
UCNONIb30B8AHUEM Oepesa CLYYAlIHO20 ONnblmd.

0O000menue,

KOHTPOJIb
(44)

[Ipencrasnenue nanupix. OnucaTenbHas cTaTucTuka. ['padsol.

BeposiTHOCTB CIIy4allHOTO
KOMOMHATOPHKHU.

COOBITHA. DIIEMEHTHI

IloBTOPATH W3YYCHHOEC M  BBICTPAUBATH CHCTEMY
3HAHUM.

Pemathb 3a1a4uu Ha IPEJICTABICHUE U OMKUCAHUE TAHHBIX C
MOMOIIBI0 U3YYEHHBIX  XapaKTePUCTHUK (c
WCIOJIb30BAHUEM BU3YaJIbHOM OIOPBHI).

Yuacmeosamsv ¢ obcysycoenuu pewenusn 3agaum c
puMeHeHneM rpadoB.

Pemath 3a1a4M Ha HAX0X/ICHHUE BEPOSITHOCTH CIIy4aiiHOTO
COGBITI/ISI MO0 BCPOATHOCTAM 3JICMCHTAPHBIX
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COOBITUI, B TOM YHUCJIE B ONbITaX C PaBHOBO3MO>KHBIMU
3JIEMEHTApPHBIMU COOBITUAMH (C BU3YyaJIbHOM OIOPOii).
Yuacmeoeamv 6 oocyicoenuu pewenusn 3agaum Ha
HaXO0XKJICHUE BEpOATHOCTEH 00BEIMHEHHUS U TIePECCUCHHS
COOBITHI, B TOM YHCII€ HE3aBUCUMBIX, C UCIIOIb30BaHUEM
rpaduyecKkux TMpeAcTaBiICHUN U JepeBa CIy4yailHOro
OTIbITA.

Yuacmeosamov ¢ obcyyncoenuu pewenua 3anaum Ha
nepeyrciieHne KOMOMHAIHH (Yuciia mepecTaHOBOK, YUCIIa
COUYETaHMI), HA HaXOXICHHE BEPOATHOCTEH COOBITHI C
NpUMEHEHHEM KOMOMHATOpUKH, B TOM 4YHCIE C
UCIIONIb30BaHuEM TpeyronbHuka [lackamns.

9 kaacc (He meHee 34 u)

Ha3zpanue
pasaeJa (TemMbl)
(4ucy10 YacoB)

OcHoBHOE CoAEpKaHue

XapaKTepncTnKa HEATCJIbHOCTH Oﬁy‘lalOIlll/IXCﬂ
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IloBTOpPEHME

Kypca 8 kiacca
CR))

[IpencraBnenne  manHbiX.  OnucarenpHass — CTATUCTHKA.
Onepanuu Haa coObITHAMEI. He3aBUCMMOCTE COOBITHIA.

IoBTOPATH N3YYCHHOE H BBICTPAMBAThH cucTemMy
3HAHHH.

PemaTh 3a1a4m Ha MpeACTABICHUE U ONMCAHKUE JTaHHBIX.
Pemath 3ajaum  Ha  HaxOXICHHE BEPOSTHOCTEH
O0OBEIMHEHUS U TIEPECEYCHHS COOBITUH, B TOM YHCIE
HE3aBUCHMBIX, C  HCIOJB30BaHHEM  TpapUUecKuX
MPEACTABICHUI U JE€PEBA CIYYANHOTO OIBITA.

PemaTh 3agaum Ha mepeyuciICHUE KOMOMHAIMHK (Yucia
NEPECTAaHOBOK, YHCJIa COYCTaHWH), Ha HAXOXXICHHUE
BEPOSITHOCTEH COOBITHI C TPUMEHEHNEM KOMOWHATOPHKH,

B TOM YHUCJIC C UCIIOJIb30BAHUECM TPCYT'OJIbHHUKA ITackamns

DIeMeHThI

KOMOMHATOPUKH
(44)

KomOunatopHoe mpaBuiao ymHOXeHus. IlepecTtaHoBKu.
@axrtopuan. CoderaHuss M 4YMCIO COUYETAHUU. TpeyeonvHux
Ilackana. Ilpaktuyeckas pabota «Bpluncienue BeposiTHOCTEN
C HCIHOJb30BaHUEM KOMOMHATOPHBIX (DYHKIMH 3JIEKTPOHHBIX
TaOIUI.

OcBauBaTh Ha  0a30BOM  yYpOBHe  TOHSATHSA:
KOMOMHATOPHOE TPABUJIO YMHOXEHUS, YMOPSAI0YEHHAs
napa, Tpoiika 0ObEeKTOB, IepEeCTaHOBKA, (DaKTOpHAJ YnCIa,
coueTaHHe, YUCII0 COueTaHul, mpeyeonvruk [lackans.
Pemats nmpocreiiluMe 3agaum  Ha  [E€PEUMCIICHUE
YIOPSAIOYEHHBIX Map, TPOEK, MEPEUNCICHUE TEPECTAHOBOK
U COYETaHWM »>JEMEHTOB pa3JIMYHbIX MHOXECTB (1O
o0pasiry).

Pemars mpocreiiluMe 3aJauyM Ha TPUMEHEHUE YHCIa
coueTaHuil B anredpe (CoOKpameéHHOe YMHOKEHHUE, OMTHOM
HproTona) (¢ Hampassiomei moMoIIbko).

Pemiatb, mnpumeHsii KOMOWHATOPHKY, 3aJa4d Ha
BBIYHCIICHUE BEPOSATHOCTEN, B TOM YHCIE C IMOMOUIBIO
ANEKTPOHHBIX TAOMUI] B XOJie MPaKTUYECKOW paboThI (c
BU3YaJIbHOW OTIOPOif).
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I'eomeTpuueckast

BEPOATHOCTH
CRY

T'eomempuueckas eeposmuocmo. Ciyyaiinslii 66100p MOUKU U3
@ueypel Ha nIOCKOCMU, U3 OMPeE3Kd, U3 0y2U OKPYIHCHOCHU.

Ocsaueamv nonamue 2eomempuieckou 6eposmHOCHIU.
Yuacmeoeamv 6 oécyyicoenuu pewenus 3aoauu Ha
HAaxodicoenue 8eposmHOCmell 8 ONblMax, NPeocmasuUMbLx
KaK 6bl00p MOYeK U3 MHO20V20NbHUKA, Kpyed, Ompe3Kd
UU Oy2U OKPYHCHOCIU, YUCTI08020 NPOMEIN’CYMKA

HUcnuiTanuns
Bepnyanu
(6 9)

Wcneiranue. Yenex u Heynava. Cepust MCTIBITaHUM 10 IEPBOTO
ycrexa. Wcneitanust beprymnu. BepositHoctu coObiTuii B
cepun  ucneltaHuil  bepnymnu. Ilpaktuueckas pabora
«HcubiTanus beprymm».

OcBauBaTh Ha 0230BOM YPOBHE IOHSITHSI: HCIIBITAHHE,
3JIEMEHTapHOE COOBITHE B UCHBITAHUH (YCIIEX U HEylaya),
cepus UCHBbITAaHUM, HACTYIJICHWE [EpPBOro  ycrexa
(Heynaun), cepus ucnbiTaHuil bepryiu.

Pemate mpocreiimime 3aJaYM Ha  HAXOXJEHHUE
BEPOSITHOCTEW COOBITHI B CEpPUU UCIIBITAHUH JI0 MEPBOTO
ycriexa, B TOM YHCIe C MPUMEHEHHEM (OPMYIIBI CyMMBI
reOMETPUUECKON Mporpeccuu (¢ onopoil Ha CIpaBOYHYIO
“H(pOpMAIIHUIO).

3a1a4Yd = Ha

Pemate npocreimmue HaxXO0XICHUE

BEPOSTHOCTEH  AJIEMEHTAapHbIX COOBITUH B  cepuu
WCIIBITAHUN bepHy/UIM, Ha HaXOXKIEHUE BEPOATHOCTHU
ONPEeACNIEHHOTO YHCJIa YCHEXOB B CEPUM HCIBITAHUHN
bepuymnnu (¢ BU3yanbHOM OMOPOi).

H3yuyaTts B X01€ NPAKTHYECKOM PadOTHI, B TOM YHUCIE C
MOMOIIIBIO IU(POBBIX PECYpPCOB, CBOWCTBA BEPOSITHOCTU B

cepuM UCIbITaHui bepHyum

Cayuaitnas

BeJIMYUMHA

(64)

CrnyuaiiHast BEIMYMHA U PAcTIpEAEIEHUE BEPOSITHOCTEN.

MareMaTtnyeckoe OXUJAHUE M JUCIEpPCUs  CIy4alHOU
BennuuHbL. [IprMepsl MaTeMaTH4EeCKOro OKUAaHUS KaK
TEOPETUYECKOr0 CPEIHEr0 3HAYCHUS BETUYNHBI.

[TonsiTre 0 3akoHe OonbIUX yncen. M3mMepenne BeposTHOCTEH
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OcBoutb Ha 0230BOM YPOBHE MOHSITHS: CITy4aiiHas
BEJINYMHA, 3Ha4YCHHE CIIy4alHON
pacrnpenieieHre BEPOSITHOCTEN.

H3yuyarts n 00cy:K1aTh IPUMEPBI JUCKPETHBIX U

BCJIMYHUHEI,

HEMpPEPBIBHBIX CIy4alHBIX BEJIMYUH (POCT, BEC YEIOBEKA,




C IIOMOIIBIO YaCTOT. HpI/IMCHCHI/IC 3aKOHA OOJIBIINX YUCEI.

YHMCIJIEHHOCTb HACEJICHUS, IPYTrUe N3MEHUNBbIE BEJIMUUHBL,
paccMaTpuBaBIIUECS B Kypce CTaTUCTUKH), MOJAEIbHBIX
CJIy4alHBIX BEJIMYHH, CBA3aHHBIX CO CIy4YalHBIMU
onbiTaMu (OpocaHue MOHETBI, WIrpalbHOH KOCTH, CO
CITy4aliHBIM BBIOOPOM H T. 11.).

OcBauBaTth Ha  0a30BOM  YpPOBHe  IOHSATHA:
MaTEMAaTHYECKOE OKUIAHWE CIIy4allHOW BEJIMYUHBI Kak
TEOPETUYECKOE CPEAHEE 3HAUCHUE, NUCTIEPCHS CIIydaliHON
BEJIMYMHBI KaK aHaJIOT JUCIIEPCUH YMCIOBOTr0 Habopa.
Pemiate 3aja4yM Ha BBIUMCICHUE MAaTE€MAaTHYECKOIO
OKMJIAHHMSI W  JUCIEPCUU  JHUCKPETHOW  CIIy4alHOU
BEJIMYMHBI 110 33JaHHOMY PacCIpEIeICHUI0, B TOM 4YHCIIE
3a/1a4, CBSI3aHHBIX CO CTpPaxOBaHUEM U JIOTepesMU (C
HaIpaBJISIONIEH ITOMOIIIBIO).

3HAKOMHMTBCH C MAaT€MaTHYEeCKHUM  OXHJIaHUEM |
JUCIIEPCUEN HEKOTOPBIX pacCHpelesieHuid, B TOM YHUCIIE
pacrpeneneHus CIIy4aiiHON BEIMYUHBI «UUCIIO YCIIEXOB) B
cepuM UcnbITaHui bepHymin.

M3yuarh yacToTy COOBITHS B TOBTOPSIIOLIUXCS CITy4alHBIX
OIBITAX KaK CIIy4alHYIO BEJIMYHHY.
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3HAKOMHTBCS C 3aKOHOM OoibImx umcen (B ¢dopme
bepnynnu): npu OOJBIIOM 4YKCIE ONBITOB YacToTa
coOBITHS OJIM3KA K €r0 BEPOATHOCTH.

Pemathb 3a1auu Ha U3MEPECHHUE BEPOSITHOCTEH ¢ TOMOIIIBIO
4acToT (C HAIPABJIAIONMIEH TOMOIIIBIO).

OO6cy:k1aTh POJIH 3aKOHA OOJIBIINX YHCET B 000CHOBAHUU
9aCTOTHOTO METO]1a U3MEPECHHSI BEPOSTHOCTEH.
OO0cy:x1aTh 3aKOH OONBIIMX YHCEN KaK MpOSIBICHUE
CTaTHUCTUYECKON YCTOMYUBOCTH B U3MEHUMBBIX SIBJICHHUSIX,
pONb 3aKOHA OONBUIMX YHCET B MPUPOAEC U B KU3HH
YeloBeKa.

0O000menue,

KOHTPO.JIb
(10 v)

[IpencraBnenue  aHHBIX.
BepositHoCTh CIIy4ailHOTO COOBITHS.
KoMOMHaTOpuKu. CiTydaifHbIe BEIMYMHBI U PACIIPEICIICHHUS.

OmnucarenpHas  CTAaTUCTHKA.
DJIEMEHTHI

HOBTOpﬂTb HN3YUCHHOC 1 BBICTPpauBaTh CUCTEMY

3HAHHH.

Pemarts 3a1a4u Ha IpeICTaBICHUE U ONKCAHUE JTAHHBIX.
Pemathb 3a1aun Ha HAXOXK/ICHUE BEPOSATHOCTEN COOBITHIA,
B TOM 4YHCI€ B OIBITaX C PaBHOBO3MOXXHBIMU
3JIEMEHTAPHBIMU COOBITHSIMH, BEPOATHOCTEMN
O0OBEIMHEHUS ¥ TIEePEeceYeHHs] COOBITHUI, BBIYUCIATH
BEPOSATHOCTH B OIIBITAX C CEPUSAMM CIIYYaHHbBIX UCIIBITAHUN

[Ipu paszpaboTke paboueld mnporpaMMbl B TEMAaTUYECKOM IUIAHUPOBAHWUU JIOJDKHBI OBITH YUYTEHBI BO3MOXKHOCTH
HCIIOJIb30BaHUs JICKTPOHHBIX (IIU(PPOBBIX) 00pa30BaATEIBHBIX PECYPCOB, SBISIOMIMXCS YUeOHO-METOIMUECKUMU MaTepraiaMu
(MyJIbTUMEIUUHBIE TPOTPaAMMBI,

ANIEKTPOHHBIE YYEOHUKHM W 3aJaYHUKH, OJJICKTPOHHBIE OWONHMOTEKH, BUPTYyaIbHBIC
1abopaTopuu, UTPOBBIE MPOTPAMMBI, KOJIIEKIIMH TU(PPOBBIX 00Pa30BATEIBHBIX PECYPCOB), UCMIONIB3YEMBIMH JIJII OOYUICHUS U
BOCITUTAHUS PA3IUYHBIX TPYIIT TOJIb30BATEIICH, MPEICTABIICHHBIMUA B JJIEKTPOHHOM (IIM(PpOBOM) BUAC M PCATH3YIOIIUMHU

nunaktTudeckue Bo3MoxxkHoctu KT, comeprkanne KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa30BaHUM.
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