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[NOACHUTEJIBHAA 3AIIMCKA

Pabouass mnporpaMma 10 MaTemaruke JUisi OOy4YaloIIMXCS C 3aJepPiKKON
ncuxuueckoro pazputus (ganee — 3I1P) Ha ypoBHE OCHOBHOTO 00IIET0 0Opa30BaHUSs
MOATOTOBIEHa Ha ocHOBe DenepaiabHOrO TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO
cTaHAapTa ocHoBHOro oodmero odpaszoBanus (IIpuka3s Munnpocsemenust Poccun ot
31.05.2021 . Ne 287) (mamee — ®I'OC OO0OO), denepanbHO ananTUPOBAHHOU
o0Opa3oBaTeIbHON MPOTPAMMBI OCHOBHOTO OOIIET0 00pa30BaHus JJIsi O0YJAFOIINXCS C
OrpaHUYEHHBIMA BO3MOXHOCTAMU 3710poBbs (IIprka3 Munnpocsemenus Poccun ot
24 nosiopst 2022 . Ne 1025), deaepanbpHOM pabouei mporpaMMbl OCHOBHOTO OOIIEro
oOpazoBanus 1o yudeOHOMy mnpeametry «Maremarukay, denaepanbHON TPOrpaMMbl
BOCITUTAHUS, C YYETOM paclpeeieHHbIX MO KJaccaM IMPOBEPSIEMbIX TpeOOBaHUN K
pesynpraraMm  ocBoeHusi  DenepalibHOM  aJanTUPOBAaHHOM  00pa3oBaTEILHOU
IpOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs [JIsi OOYyYAIONIMXCS C 3a/IepPiKKOU
IICUXUYECKOro pa3BuTus. B palouell mporpamme YYTEHbl HJE€U U TIOJOXKEHUS
Konuenuuu pa3sutus maremarnyeckoro oopazoBanust B Poccuiickoit @enepauuu.

OO0mas xapakTepucTuKa y4eOHOro npeamera «MareMaTuka

VY4eOnbiii npeamer «MaremaTtuka» BXOAMT CHOCOOCTBYET  Pa3BUTHUIO
BBIUHUCIUTENBHON KYyIbTYphl M JIOTUYECKOTO MBIIIICHUS, (OPMUPOBAHUIO YMEHHUS
MOJIb30BAThCSl  ATOPUTMAMHU, a TaKXKe MPUOOPETEHUIO TMPAKTUYECKUX HABBIKOB,
HEOOXOIMMBIX B MOBCEIHEBHOW ku3HU oOydaronuxcs ¢ 3IIP. YueOHnbiii npeamer
pa3BUBAeT MBILUIEHUE, MPOCTPAHCTBEHHOE BOOOpaKE€HUE, (PYHKIUMOHAIBHYIO
IrPaMOTHOCTh, YMEHHUS BOCIIPUHUMATh U KPUTHUYECKH aHAIM3UPOBATh WH(OpMAIIHio,
MPECTABICHHYIO B PA3IMYHBIX (hopMax.

OOyueHune maremMartuke Ja€T BOBMOXKHOCTb pa3BuBaTh y oOyvatomuxcs c¢ 3I1P
TOYHYIO, PALMOHAIBHYI0O U HMH(POPMATUBHYIO peub, YMEHUE OTOMparh Haubosee
NOJIXOJSIINE SI3bIKOBBIE, CUMBOJIMYECKUE, Ipauueckue CpeAcTBa AJisi BbIpaXKEHUs
CYXJIEHUH U HAISHOTO UX MPEICTaBICHHUS.

HeoOXoqumbIM KOMIIOHEHTOM OOILEH KYJIbTYphl B COBPEMEHHOM TOJKOBAaHUU
ABNsieTCS  OOIIee 3HAKOMCTBO C METOJaMU IO3HaHWs  JIEHCTBUTEIBHOCTH,
MPEICTaBICHUE O TIPEAMETE U METOJIaX MATEMATUKH, UX OTIIMYUN OT METOOB JIPYTHX
€CTECTBEHHBIX U T'YyMaHUTAPHBIX HayK, 00 OCOOCHHOCTSAX MPUMEHEHUS MaTeMaTHKU
JUIA pEIIeHWs] HAyYHBIX W TPHUKIAIHBIX 3a7ad. TakuMm 00pa3oMm, MaTeMaThudeckoe
oOpa3zoBaHre BHOCUT CBOM BKJIaJ B (hOpMHpOBaHUE OOLIEH KyJIbTYphl YEIOBEKA.

M3yuenne MareMaTWKu TakKKe CIMOCOOCTBYET AICTETHUYECKOMY BOCIHUTAHUIO
YeloBeKa, TMOHMMAHUIO KpPacoThl M M3SIIECTBA MAaTEMAaTUYECKHUX PACCYKICHHM,
BOCIIPHUSTHIO TECOMETPHUECKHX (POPM, YCBOCHHUIO UIEH CHMMETPHH.

[Iporpamma oTpaxaer coaep:kaHue oOydeHusl npeameTry «MaTemaTuka» c
Y4eTOM 0COOBIX 00pa3oBaTeIbHbIX MOTpeOHOCTEN oOyuaronuxcs ¢ 311P. OBnanenue
y4eOHBIM MpenMeToM «MaremaTrukay NpeCTaBisieT ONPEAeNIEHHYIO CI0KHOCTD IS
yuamuxcs ¢ 3[IP. ¥V oOyuarommxcs ¢ 3[IP nambornee BbpakeHBI OTCTaBaHUS B
pPa3BUTUU CJIOBECHO-JIOTMYECKUX (OPM MBILIUICHUS, I03TOMY aOCTpakTHBIE M
OTBJICYCHHbIE KAaTETOPUH UM TPYAHOAOCTYNHBI. B TOXXe BpeMs Mpu cClienuaibHOM



oOyueHuu oOydJaromyecss MOTYT BBIIOJIHATH 3anaHuss 1o anroputMmy. OHu
BOCIIPMMMYHMBBI K ITOMOIIM, MOTYT BBINOJHUTH MEPEHOC HA AHAJIOTMYHOE 3a/laHHE
YCBOEHHOT0 crocoba pemieHus. CHIKEHUE Pa3BUTUSL MBICIUTENBHBIX ONEpaluid U
3aMEJICHHOE CTaHOBJICHHE JIOTUYECKHUX JCHCTBUM IPUBOMAT K HEJOCTATOYHOU
OCMBICJIECHHOCTH COBEPIIAEMBIX YUEOHBIX ACUCTBUN. Y 00yYarommxcs 3aTpydHEHbI
CUYECTHBIC BBIYHCIICHUS, NMPOU3BOIMMBIE B yMe. B NHMCbMEHHBIX BBIYHMCICHUAX OHU
MOTYT IpPONyCKaTb OJWH M3 MPOMEXYTOUYHBIX wIaroB. IIpum pabore ¢ 4nMCIOBBIMU
BBIPDQKCHHUSIMH, BBIYMCICHHEM HX 3HAYEHHs MOTYT HE YAEpXKUBATh NPAaBUIbHBIN
nopsiiok aercteuid. [lpu ynpomenuu, npeodpa3oBaHuu BelpaxeHui yyaniuecs ¢ 311P
HE MOTYT CaMOCTOSITEJIbHO NPHUHATH PELICHUE O MOCIJIEIOBATEIBHOCTH BBIITOJIHEHHUS
nercTBuil. KOHKPETHOCTh MBILUICHHSI OCJIOKHSAET YCBOCHHsS HAaBbIKA PELICHUS
YpPaBHEHMH, HEPABEHCTB, CUCTEMBbl YpaBHEHUM. MM MaloOqoOCTYynHO COBEpLIEHUE
00paTUMBIX ONIEPALIHA.

Husknii  ypoBeHb  pa3BUTUS  JIOTUYECKHX  OINEpalUid, HEJOCTaTOYHAas
O00OOLIEHHOCTh MBILUICHUS 3aTPYAHSIOT u3ydyeHue Tembl «DyHKUUW»: 1pu
onpeaeneHuy  (YHKIUOHAJIBHOW 3aBUCUMOCTH, IpPU ONHCAHUM TrpapuuecKon
CUTYalluH, UCIIOJIb3Ysl T€OMETPUUECKUH, anredpandeckuil, (PyHKIIMOHATBHBIA S3bIKU.
Hepenko yuamiuecst He BUIAT pa3HULBI MEXAy 00JacThbiO ONpeneaeHUs] (PYHKIUU U
00J1aCcThIO 3HAUEHUH.

Pemenue 3amad compsiKeHO C TPYIHOCTAMH O(QOPMIICHHS KpaTKOM 3amucH,
MIPOBE/ICHMSI aHAJIM3a YCJIOBUA 3aJ]a4M, BBIJIEJIEHUS CcyllecTBeHHOro. Odyyatommuecs ¢
3IIP 3aTpynHstoTcs caenaTh yMO3aKJIOYEHHWE OT OOIIEro K 4YacTHOMY, HEpEeaKo
BBIOMPAIOT HEpALMOHAIbHBIE CHOCOOBI PEIICHMs, WHOIAa OrPaHUYMBAIOTCA
MaHUITYJISIUSAMU C YHCIIAMH.

[Ipy wu3yyeHuum reoMeTpuyeckoro marepuana oOyvatroumecs ¢ 3IIP
CTAJKMBAIOTCS C  TPYAHOCTBKO  JI€JIaThb  JIOTUYECKUE  BBIBOABL,  CTPOHUTH
IIOCJIEIOBATEIbHBIE paccyk1eHHs. HenpouHble 3HaHNUSI OCHOBHBIX TEOPEM I'€OMETPUU
NPUBOJUT K OLIMOKAaM B pPELIEHUM IeoMeTpuueckux 3anad. OOydarommecs MOTyT
MOJIMEHUTH (POPMYJTy, HETIPABUIBLHO MPUMEHUTH TeopeMy. K cepbe3HbIM omOkam B
pelIeHUMM  3aJad  [PUBOJAT  HENOCTATOYHO  Pa3BUTBIE  MIPOCTPAHCTBEHHBIE
npencraBieHust. FIM ClI0)KHO BBIIOJHUTD YEPTEX K YCIOBUIO, B MUCbMEHHBIX paboTax
OHU HE MOTYT IPUBECTU OOBSCHEHUE K UEPTEKY.

ToyHOCTb 3alIOMHUHAHUS U BOCIIPOU3BEICHUS yUeOHOr0 MaTeprana CHUKEHBI 10
MpUYMHE CITA00CTH MHECTUYECKOM JESTENIbHOCTH, CYXKEHHUS O0O0beMa MaMsTH.
Oo6yuatomumest ¢ 3P TpeOyercs Oosibliie BpeMEHM Ha 3aKpeIUIEHWE MaTepuana,
aKTyaJau3auus 3HaHWW 110 ONIOPE MPU BOCIIPOU3BEICHUH.

Jl1st mpeo1osieHust TPYAHOCTEN B U3y4eHHH y4eOHOro npeamera «MaTemaTuka»
HeoOXxoaMMa ajanTtanus oObeMa M Xapakrtepa ydeOHOro Marepuayia K
MO3HaBaTeNIbHBIM BO3MOXkHOCTSIM yuamuxcsa ¢ 3I[IP. Cnegyer yueOHBI Marepuan
MPENOAHOCUTh HEOOJBUIUMHU MOPLMSIMH, YCIOXHSSI €ro MOCTENEHHO, M3bICKUBATH
CHOCOOBI  aJanTalMy TPYAHBIX 33JaHUNA, HEKOTOpble TEMbl JlaBaTh  Kak
03HAKOMHUTEJIBHBIE; UCKIIFOYATh OTAEIbHBIE TPYAHBIE JOKA3aTEIbCTBA; TEOPETUYECKUI
Marepuanl PEeKOMEHAYETCS HM3y4aTb B MPOLECCE MPAKTUYECKOW AESATENBHOCTH IO
pemieHnto  3agady. OpraHnyeckoe €IMHCTBO NPAKTUYECKOM W YMCTBEHHOM



AESTeIbHOCTH y4YalluXCsi Ha YpPOKax MaTeMaTHKU CIOCOOCTBYIOT MPOYHOMY U
CO3HATEJIbHOMY YCBOEHUIO Oa3UCHBIX MATEMAaTUYECKUX 3HAHUM U YMEHUH.

IIeJII/I " 3a/1a91 U3yYCHUA y‘l€6HOI‘O nmpeamerTra «MarTemMaTHKa»

[TpuopureTHBIMH LIETSIMU O0yUEHHUSI MaTeMaTUKe B 5—9 kaccax sSBISIOTCS:

" (opMUpOBaHUE LEHTPAJIHHBIX MATeMATUYECKUX MOHATHM (YMCIIO, BETUYMHA,
reomMeTpuueckas  (Gurypa,  mepeMeHHas,  BEpPOATHOCTb, byHKI1IMA),
00ecCreynBaloIuX MPEEMCTBEHHOCTh M TMEPCIEKTUBHOCTh MaTeMaTU4YeCKOTO
oOpazoBanus odydaromuxcs ¢ 311P;

* noaseaeHue ooydaronuxcs ¢ 3[1P Ha nocTynmHOM AJi1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKH U OKPY>KAIOIIET0 MUpPA, IOHUMaHUE MaTEMAaTUKHU KaK
4acTH O0IIeH KyJIbTypbl 4YeJIOBEUECTBA;

" pa3BUTHE WHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOyJarommxcs C
311P, mo3HaBaTebHOW AKTUBHOCTH, UCCIEN0BATEIIbCKUX YMEHUM, KDUTHYHOCTH
MBIIIEHUS, UHTEPECA K U3YUEHUIO MaTEMATHKU;

" (opmupoBaHue (YHKIMOHAIBHOW MATEMaTUYECKOW TIpaMOTHOCTU: YMEHHS
pacno3HaBaTh  MPOSIBICHHUS  MaTeMaTHYECKUX  MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAJIbHBIX KU3HEHHBIX CUTYAIUSAX U ITPU U3YUEHUU IPYTUX
y4€OHBIX MPEIMETOB, NPOSBICHUS 3aBUCUMOCTEH H 3aKOHOMEPHOCTEH,
dopMynupoBaTh HMX Ha S3bIKE MaTeMaTWUKH U CO3/1aBaTh MaTeMaTUYeCKUE
MOJIENIM, IMPUMEHATH OCBOCHHBIM MaTeMAaTHYECKUH ammapar il PEIICHHs
IIPaKTUKO-OPUEHTUPOBAHHBIX  3aJa4, WHTEPHPETHPOBaTb U  OLECHUBATh
IIOJIyYECHHBIE PE3YIIBTATHI.

JlocTrxeHue 3TUX Lenei 00ecreuynBaeTCsl pelIeHUEM CIIEIYIOIMX 3a]1a4:

* ¢opmupoBarh y oOydaromuxcsi ¢ 3[IP HaBbiku ydeOHO-IO3HABATEILHOMN
NeATEIbHOCTH: TUIAaHUPOBAaHUE palOThl, IMOUCK pAUOHAIBHBIX IyTEH ee
BBINIOJIHEHHU S, OCYILECTBIICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HWHTEIUIEKTYaIbHOMY pa3BUTHIO, (OPMHpPOBATH KadyecTBa,
HE0O0XOIMMBbIE YEJIOBEKY ISl MOTHOLIEHHOM JKM3HU B COBPEMEHHOM OOIIECTRBE,
CBOMCTBEHHbIE MaTEMAaTUYECKON JEATEIbHOCTH: SICHOCTH M TOYHOCTH MBICIIH,
WHTYULIMH, IPOCTPAHCTBEHHBIX MPEACTABICHHM, CIIOCOOHOCTH K MPEO0JICHUIO
TPYAHOCTEN;

* (QopmupoBaTh KIIOYEBbIE KOMIETEHIIMH Y4YallUXCAd B paMKaxX IpPEIMETHOM
obnactu «MaremaTrka 1 HHGOPMaTHKaY;

" pa3BUBATh MOHATUITHOE MbIIUICHUS oOyyatomuxcs ¢ 3I1P;

" OCYLIECTBJIATh KOPPEKILUIO TO3HABATEIbHBIX MpoLeccoB obyudaromuxcs ¢ 3I1P,
HEOOXOAMMBIX JUIsI OCBOEGHMSI MMPOTrpPaMMHOIO Marepuaja Mo YydyeOHOMY
peIMeTy;

" [peaycMaTpuBaTh BO3MOXKHOCTh KOMIIEHCAIIUU 00pa30BaTesibHbIX J1e(UIIMTOB B
OCBOEHHUH TMPEAIIECTBYIOLIETO MPOTPAaMMHOI0 MaTepHayia y o0ydarouuxcs C
3IIP 1 HEOOCTAaTKOB B X Mar€MaTU4€CKOM Pa3BUTHH;

* chopMHUpPOBaATh YCTOMUMBBIA HHTEPEC yUALTUXCS K IPEIMETY;

" BBISBJISITH U pa3BUBATh MAaTEMAaTUYECKUE U TBOPUECKUE CITIOCOOHOCTH.



OCHOBHBIE JINHUH COJIEPKAHUA Kypca MATeMaTHKHU B 5-9 kinaccax: «Yuciaa
U BBIYHCJICHUNA», «AJredopa» («AJdredpandeckne BbIPAKEHHUS», «YPABHEHUA U
HEPaBEHCTBa»), «DyHKkuum», «l'eomerpus» («I'eomerpuueckue (pUrypbl M Hx
cBOMCTBa», «WM3MepeHHe TreoOMeTPUYECKHX BeJIHYMH»), «BeposAiTHOCTL U
CTATHCTHKA». J[aHHBIC JINHUU Pa3BUBAIOTCS MMAPAJIIEIBHO, KaXK1asi B COOTBETCTBHH C
COOCTBEHHOM JIOTUKOM, OJHAKO HE HE3aBUCHUMO OJIHA OT JIPYTOid, & B TECHOM KOHTAaKTe
U B3auMonencTBuu. Kpome 3Toro, ux OObEIUHSET JIOTUYECKas COCTAaBJISIONIAs,
TPAAULIMOHHO MPUCYIIAsi MATEMATUKE U IPOHU3BIBAIOIIAS BCE MATEMATHYECKUE KypPChl
u conepxarenbupie uHUU. ChopmynupoBanHoe B DepepaibHOM TOCyIapCTBEHHOM
0o0pa30BaTeIbHOM CTaHJApTE OCHOBHOTO 0O0IIero oOpa3oBaHHs TpeOOBaHHE «yMETb
OIEpUpPOBATh MOHATUSAMMU: OINPENEIIEHNE, aKCUOMa, TEOpEMa, T0OKa3aTeIbCTBO; YMEHHE
pacro3HaBaTh MCTUHHBIE M JIOKHBIE BBICKa3bIBaHMS, MPUBOJUTH MPUMEPH U
KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPUIIAHUS BHICKA3bIBAHUN) OTHOCUTCS KO
BCEM KypcaM, a (opMUpPOBaHUE JIOTUUECKUX YMEHUN pacipeieisieTcs Mo BCEM rojiaM
oOydeHus1 Ha YpPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHUsI.

ConepxaHue oOpa30BaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yiabTaTaM
ocBoeHust denepanbHOM pabodeil mporpamMmsl, pactpeaeIEHHBIM 10 To1aM 00yUeHuUs,
CTPYKTYpPUPOBAHO TakUM 00Opa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIBHBIM
BompocaM  oOywaromuecss oOpallajuch HEOAHOKPATHO, 4YTOOBI  OBJIAJCHUE
MaTE€MaTUYECKUMH TMOHATUSIMU U HaBBIKAMU OCYILIECTBISIIOCH MOCJENOBATEIBHO U
MOCTYIATEIbHO, C COOJIOAEHUEM IPUHLMIIA NPEEMCTBEHHOCTH, @ HOBBIC 3HAHUA
BKJIFOUAJIUCh B OOIIYI0 CUCTEMY MaTe€MaTHYE€CKHUX MPEICTaBICHUN OOyYarolUXCs C
3I1P, pacimpsas u yriyomnsis e€, oOpa3ys MpPOYHbIE MHOXKECTBEHHbIE CBsi3U. O0mime
e u3ydeHus yueobHoro npenmera «Maremarukay npenctraBieHbl B denepanbHoi
paboueii mporpaMme 0CHOBHOIO 00IIIET0 00pa30BaHUsI.

Oco0enHocTH 0TOOpPa M alanTALMM Y4eOHOI0 MAaTEepPHAaJIa 10 MATEMATHKe

OOyuenue yueOHOMYy mpeamery «MaremaTthka» CTPOUTCS Ha CO3IaHUU
ONITUMAJIBHBIX YCIOBUU JII YCBOCHUS MPOTPAMMHOTO MaTepuajia OOyJarolIuMUCS C
3I1P. bonblioe BHUMaHue yaensercss oT0opy y4eOHOro marepuasia B COOTBETCTBUU C
MPUHIUMIIOM JOCTYITHOCTH TpPHU COXpPaHEHUH OOIIero 0a3oBOr0 YpOBHS, KOTOPBIU
JIOJKEH TI0 COMIEPYKAHHIO U 00BheMY OBITh aIanTUPOBAHHBIM 7151 oOyuatomuxcs ¢ 3[1P
B COOTBETCTBHHM C HX OCOOBIMH 00pa3oBaTelbHBIMH TOTpeOHOCTsIMU. ClemyeT
o0neryuTh OBNaZeHUE MarepuanoM oOydatormumuca ¢ 3IIP mocpencrtBom ero
JETAIbHOTO OOBSICHEHUS C CUCTEMAaTUUYECKUM [TOBTOPOM, MHOTOKPAaTHON TPEHUPOBKU
B TMPUMEHECHHM 3HAHWMW, HUCIOJIb3YS MPUEMbl aKTyalu3aluu (BU3yallbHasl OIopa,
MaMsITKa).

[TporpamMMma mpeaycMaTpuBaeT BHECEHHE HEKOTOPHIX M3MEHEHUN: YMECHBIIICHUE
o0beMa TEOPETHUECKUX CBEJCHUI, BRIHECECHHUE OTACIBHBIX TEM WIIH IEJIbIX Pa3eioB
B MaTepuabl A1 0030pHOTO, 03HAKOMHUTEIFHOTO N3YYCHUS.

HN3menenus: nporpammsbl B 5-9 kiaccax

MaremaTnka B S 1 6 Ki1accax

B 03HaKOMUTENHHOM TUIAHE PEKOMEHIYeTCsS HW3y4aTh CICAYIOUINE TEMBbI:
«Pumckass Hymepanus», «PaBubie ¢uryps», «umuaap, konyc, mapy, «Kyow,



«IIpssmoyronpHbl mapautenenumnen», «llepemenienne N0 KOOPAWHATHOW MPSMOW»,
«Mopayne uucnay, «HucnoBble NpoMexyTKn»; «Macmrtady» (HM3yyaeTcs B Kypce
«I"eorpadusy); «M3006pakeHne reoMmeTpuueckux (GUryp Ha HEJTMHOBAHHOW Oymare ¢
UCIIOIb30BAaHUEM ULUPKYJSA, JIMHEHKHW, YrOJIbHUKA, TpaHCHoOpTupa», «JlinHa
OKpykHOCTHY», «Ilnomane kpyray, «llapannensasie npsmsie», «llepnenauKynsipHbIe
npsimeie», «OceBasi U LIEHTpajIbHAs CUMMETPUN» (M3y4aeTcs B Kypce TeOMETPHH);
«beckoHeuHbIe TEPUOJUYECKHE IECATUYHBIE IpoOu. JlecaTuuHoe mNpuOIMKEeHHe
OOBIKHOBEHHOM ApoOn» (M3ydaeTcs B Kypce ajreopsbl).

Crnegyer yMEHBLIUTh KOJIMYECTBO YacOB Ha CIEAyolIMe TeMbl: «PenieHue
JOruyecKun 3amauy», «JimHa otpeskay, «lllkanspy, «PacnpenenurenbHbI 3aKOH
YMHOXEHUSY, «3aluch MPOU3BEICHUS ¢ OYKBEHHBIMU MHOXKUTEIAMIY, «[locTpoeHue
KOH(UTYpaluii U3 yacTe MpsIMOW, OKPY>KHOCTH Ha HEJIMHOBAHHOW W KJIETYATOU
Ooymare», «Jlenmutenu u kpartnele. [Ipusnaku aenumoctny», «Haubonpmmii oOmmi
JIeNUTENIb M HauMEHblllee oOlee KpaTHoe. J[eTuMOCTh CyMMBI U TIPOU3BEIACHUS.
«IIpuBenenue 1poOu K HOBOMY 3HaMeHaTeNno», «HaxoxieHue yacTu 11eJ10ro U LEeI0ro
no ero yactuw». «OKpyrieHue OecATHUHBbIX Apobei». «Pemenue 3amgau nepedbopom
BCEX BO3MOJKHBIX BapHaHTOB». «(CocTaBiieHHE OYKBEHHBIX BBIPAXKEHUN IO YCIIOBUIO
3a1aun». BeicBOOOIMBIINECS Yachl MOKHO MCIIO/Ib30BaTh Ha IOBTOPEHUE (B Havaje U
KOHIIE y4eOHOr0 rojia), Ha U3y4eHue HauboJiee TPy IHBIX U 3HaYMMBbIX TeM: B V Kiacce
— Ha pelleHNe ypaBHEHUH, IPUBEACHNE APOOU K HOBOMY 3HaMEHATEI0, YMHOKEHUE U
JIeJICHUEe JIECATUYHBIX JpoOel, u3MepeHue yrioB; B VI kiacce — aeicTBUS ¢
ITOJIOKATENIBHBIMU M OTPULIATENIBHBIMY YHCIIAMH, PEIICHUE YPABHEHUM, CIOKEHHUE U
BBIYMTAHHUE YMCET, COAEPKALUX LIENIYI0 U APOOHYIO YacTh, HA YMHOKEHHE U JICTICHHE
OOBIKHOBEHHBIX APOOEH.

Auareopa

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA H3y4aTh CIEAYIOUIME TEMBI:
«ppaunonansHeie uyncina. JlelicTBuTeNnbHbIE Ynciay, «CpaBHEHUE NE€HCTBUTEIbHBIX
quces, apupMETHICCKUE JCHCTBUS C JNEHCTBUTEIBHBIMU uynclaMuy, «Haxoxnaenue
MpUOJIMKEHHBIX 3HAYCHHWM KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPAaBHEHUH TPEThEU U YETBEPTOU CTEIIEHEN PA3JIOKEHNEM HA MHOKUTENNY, « DyHKIUA ¥
=Vx u ee rpaduk», «IlorperIHOCTs M TOYHOCTH NPHOTIKEHHN», «UeTHbIE N
HeueTHble QyHKIUN», «DyHkuus y=x"», « OyHKIMA y= ax’, ee rpadMK U CBONCTBA.
I'paduku Gynkumii y= ax? +n u y=a(x-m)?, «Y paBHEHHUE ¢ ABYyMs IEPEMEHHBIMH U €10
rpaduky», «I'paduyeckuii cocod pelieHus CUCTEMbI ypaBHeHMiD», «l300pakeHue
YJIEHOB apu(PMETUYECKON U T€OMETPUUECKON MPOTrPeECCHil TOUKaMU Ha KOOPIUHATHOM
IJIOCKOCTU. JIMHEWHBIN U SKCIOHEHIHUAIIBHBIA POCT. CI107KHBIE IPOLIEHTHDY.

CrenyeT yMEHBIIMTH KOJIMYECTBO YAaCOB Ha M3ydeHUEe Tem: «Dopmysibi»,
«JlokazaTenbCTBO TOXKIECTBY, «JIMHEMHOE YpPAaBHEHUE C JIBYMS HEU3BECTHBIMW,
«I"paduk TUHEHHOTO ypaBHEHUS C ABYMs NEpeMeHHbIMWY, «I'paduyeckoe perieHue
JIMHEWHBIX YPABHEHUN U CUCTEM JIMHEMHBIX YpaBHEHUI», « CBOMCTBA KBAIPATUYHON
GyHKIUNY.

BricBoOoauBIIMECS 4Yachl PEKOMEHAYETCS HCIOJb30BaTh: I JIydllen
npopaOoTKu Hambosiee BaXKHbIX TeM Kypca: «Pemienue ypaBHeHui», «Pernenue
cucTeM ypaBHeHUI», «COBMECTHBIE NeHCTBUS C apo0sMmy», «lIpumeHeHne CBOWCTB



apu(MeTHYecKoro KBaJApaTHOIO KOPHS»; Ha IOBTOPEHHUE, peIIeHHEe 3a1ad,
npeoOpa3zoBaHUE BBIPAKEHUM, a TAK)KE HA 3aKpEIJIEHUE U3YYEHHOTO0 MaTepuara.

I'eomeTpus

CrenyeT OCHOBHOE BHUMAHHE YJEIUTh IMPAKTUYECKOW HANPaBIEHHOCTU Kypca,
UCKIIIOYMB W YNPOCTUB HAWOOJEe CIOXKHBIA JUIsi BOCHPHUSTHS TEOPETUUYECKUN
matepuas. Ha ypokax reoMmeTpun HEOOXOAMMO MaKCUMaIbHO HCIOIb30BAThH
HarJIAJIHbIE CpelcTBa OOydeHHs, OOJbllle MPOBOAUTH MPAKTUYECKUX pPabOT ¢
yYalMHCS, pemath 3aaa4ud. CTpOUTh pelIeHUe 3a/1a4 MPU MOCTOSIHHOM 0OpaleHuu
K HarJITHOCTHA — PUCYHKAM M YEPTEkKAM.

O3HAaKOMUTENBHO JaTh TeMbl: «TeopeMbl M J10Ka3aTENbCTBO. AKCHOMBDY,
«/lokazaTenbcTBO OT MHpPOTHBHOrO», «CylIeCTBOBaHWE U  €IMHCTBEHHOCTH
MEPIEHAUKYIISIpa K OpsAMoi», «MeToa reoMeTpudecKkux Mect», «Metos yJIBoeHus
Mennansly, «Teopema Paneca u Teopema 0 NPOMOPLUMOHAIBHBIX OTpe3Kax», «LleHnTp
Macc TpeyroiabHuKa», «I3MeHeHne TpUroHoMeTpruieckux (GyHKIMM TPU BO3pacTaHUU
yraa», «@opMmylibl 1 pAaJNyCOB BIMCAHHBIX W OINHCAHHBIX OKPYKHOCTEU
MIPAaBUJIBHBIX MHOTOYTOJIbHUKOBY», «YpaBHEHUE OpsMoil», «llBukenue», «CBoWCTBa
IBIKEHUA», «TeopeMa 0 MpOU3BEIEHUHU OTPE3KOB XOPZ, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATEe KacaTeIbHOW».

Crnenyer yMEHBIINTH KOJIMYECTBO 4YAacOB Ha HM3ydeHHE TeM: «CHMMETpUYHBIE
¢urypel. OCHOBHBIE CBOMCTBA OCEBOM cUMMeETpumn», «lleHTpanbHasi cuMMeTpus»,
«ITapannensubii nepenocy, «lloBopor», «IIpeoOpazoBanue mnoxodus. IlogoOue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 3a/a4d Ha IMOCTPOEHUE C IOMOUIBIO
LAPKYJIsl W JIMHEWKW», «JleKkapToBbl KOOpIHMHATBI HA IUIOCKOCTH», «Pemenue
TPEyTroJbHUKOBY, «Ilomobue purypy.

BricBOOOIMBIIIKECS YAChl HCTIOIB30BATh HA PEIICHHE 33/1a4 U TOBTOPEHUE.

BeposiITHOCTH U CTATHCTUKA

B cBs3u ¢ Tem, 4TO JaHHBIA KypC BBI3bIBAET HAMOOJBIIME CIOXKHOCTH IS
oOyuatomuxcst ¢ 31IP, cBs3aHHBIE CO CHM)XEHHBIM YPOBHEM DAa3BUTHUSl CIIOBECHO-
JIOTUYECKOTO MBIIUICHHSI, €r0 U3yuyeHHUe JIOJDKHO CTPOUTHCS Ha 0a30BOM ypOBHE U
JOCTYIIHOM Il y4E€HHKOB Matepuane. OCHOBHOE BHHMMAaHHE CIIEAYET YAEINThb
paszenaM, CBA3aHHBIMU C TIOBTOPEHHEM IPOWJIEHHOTO MAaTEepUalia, YBEIUYUTH
KOJIMYECTBO YIPAKHEHUW U 3aJJaHUW, CBA3aHHBIX C IMPAKTUYECKOM IEATEIBHOCTHIO
0o0yJarommxcs.

HeoOxoaumo niepecMOTpeTh COAEpKaHUE TEOPETUYECKOro MaTepuana Hu
XapakTep €ro M3JI0KEHUSA: TEOPETUYECKUM MaTepHual IPENnoOAHOCUTh B TNPOLECCE
pelIeHns 3a7a4 W BBIIOJHEHUS 3aaHUM HATJAIHO-TIPAKTHYECKOrO XapakTepa; He
TpeOOBaTh BHIBOAA W 3allOMUHAHUS CIOXHBIX (DOpPMYJI, pelIeHUs: HECTAHJIAPTHBIX,
TPYIOEMKUX 3ajaHui. P11 TeM ciienyeT n3yyaTh B O3HAKOMUTEIIBHOM IUJIAHE.

IlpumepHble BuabI JesaTedabHOCTH oOy4darommuxess ¢ 3IIP, oOycioBiieHHbIE
oco0bIMM  00pa3oBaTeJIbHbIMM  NOTpPeOHOCTAMH W olOecneynBalouIue
OCMBICJICHHOE OCBOCHHE COAEPKAHNU 00pa30BaHus MO npeaMery «MareMaTHKa)

Copnepxanue BUIOB aAesTenbHOCTH oOyvaroniuxcst ¢ 3P ompenensiercs ux
0COOBIMH 00pa30BaTENbHBIMU MOTPEOHOCTIMU. [TOMHUMO HIMPOKO HCIMONB3YEMBIX B



OAOIT OO0 06mux ast Bcex 00y4aronxcs BUI0B A€ATEIbHOCTH CIEAYET YCUIUTh
BUJIBI IEATENBHOCTU crenu(puyHbIe s JAHHOW KaTeropuu JeTei, o0ecreunBaromye
OCMBICTICHHOE OCBOEHHE CoOJepKaHHsl 00pa3oBaHUS MO TMPEAMETY: YCUJICHHE
HpPEAMETHO-TIPAKTUYECKON JIEATENbHOCTH C aKTHUBU3ALMEH CEHCOPHBIX CHUCTEM;
YyepeloBaHUE BUAOB JICATEIBHOCTH, 3aJCHCTBYIOUIMX Ppas3iIMYHBIE CEHCOpPHBIC
CHCTEMBI; OCBOCHHE MaTepHalla ¢ OTIOPOil Ha aJlTOPUTM; «IIOIIATOBOCTb» B U3YUECHUU
MartepHaa; UCIOJIb30BaHKE JOTIOTHUTEIBHON BU3YalIbHOM OMOPHI (CXEMBI, IAOJIOHBI,
OMOpHBIE TaOJIMIIBI); PEYEBOM OTYET O MPOLECCE M PE3YNbTATE ACATEIBHOCTH;
BBITIOJTHEHUE CIICIUANBHBIX 3aJlaHul, 00ECIeYMBAIOUINX KOPPEKIUIO PETYIALNN
y4eOHO-T103HaBaTEIbHON AEATEIbHOCTH U KOHTPOJIb COOCTBEHHOT'O pe3ysIbTaTa.

denepanbHas TeMaTU4YecKas M TEPMHHOJIOTHYECKAs JEKCHUKAa COOTBETCTBYET
®AOII O0O0.

Jns obyuarommxcsi ¢ 3[IP cymiecTBeHHBIM SBISIOTCS TpUEMbl pabOTHI ¢
JIEKCHYECKUM MartepuajgoM 1o mnpeamery. llpoBomutcs crnernuansHas paboTa o
BBEJICHUIO B aKTUBHBII ClI0Bapb 0Oy4YarolIMXCsl COOTBETCTBYIOUIEH TEPMHUHOJIOTHH.
N3y4aemble TepMUHBI BBOAATCS Ha TIOJMCEHCOPHOM OCHOBE, 00s13aTE/IbHA BU3YallbHAS
HOJIIEPKKA, aJITOPUTMBI pabOTHI C OTIPEAETICHUEM, OITIOPHBIE CXEMBI JIJIS aKTyalIn3alun
TEPMHUHOJIOTHH.

MecTo yqeﬁﬂoro npeamerTa «MaTemMaTHKa» B y‘l€6HOM IIaHE

B coorBerctBUM ¢ ®enepanbHbIM TOCYJAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIapTOM OCHOBHOIO 001Iero oOpa3oBaHusi ydyeOHBIM mnpeamer «MaTemaTHKa
ABIIIETCA 00s3aTeNbHBIM JUId  u3ydeHus. B 5-9 kmaccax yueOHbI npeamer
«MaremaTuka» TpaJuLMOHHO U3yYaeTcs B paMKax CIEAYIOUINX Y4eOHbIX KypCOB: B 5-
6 kiaccax — Kypca «Maremaruka», B 7-9 kinaccax — KypcoB «Anredpa» (BKIrouas
AJIEMEHThl CTAaTUCTUKM W Teopuu BepositHocTe) u «['eomerpusi». Hactoseit
MpOrpaMMoil  BBOJUTCS CaMOCTOSITENIbHBIA  y4eOHbI Kypc «BeposSTHOCTh H
CTaTUCTHKA».

OO6m1ee yucao 4acoB, PEKOMEHIOBAHHBIX JIJIS1 U3YUYCHUSI MaTeMaTUKH (0a30BbIN
YpOBEHbB) Ha YPOBHE OCHOBHOTO 00ITIeTO 00pa3oBanus, — 952 vaca: B 5 kiacce — 170
yacoB (5 yacoB B Heflento), B 6 kitacce — 170 vacoB (5 yacoB B HeJen0), B 7 Kjiacce —
204 gaca (6 yacoB B Hezento), B 8 kiacce — 204 yaca (6 4acoB B HefleN0), B 9 kiacce
— 204 4gaca (6 yacoB B HEJEIIO).

IliianupyeMble pe3yJbTaThbl OCBOCHHS Y4e0OHOr0 npeamMera «Maremaruka
HAa YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHusi

N3yyeHnne wareMaTMKd Ha ypOBHE OCHOBHOTO 00Imero oOpa3oBaHHS
HaIlpaBJIeHO Ha JoCTKeHue ooydaromumucs ¢ 3[1P TM4HOCTHBIX, MeTaNpeIMETHBIX
Y TIpeAMETHBIX 00pa30BaTeIbHbBIX PE3yIbTaTOB OCBOCHUS YUeOHOTO IIpeMeETa.

JIMYHOCTHBIEC Pe3yJabTAaTbl OCBOCHHUS MPOTPaMMbl MO  MaTeMaTUKE
XapaKTEPU3YIOTCA:

NaTPUOTHYECKOE BOCIIUTAHME:

MPOSABJIEHUEM MHTEPECA K MPOLLIOMY U HACTOSIIEMY POCCUUCKON MAaTEMATUKH,
LEHHOCTHBIM OTHOILIIEHUEM K JIOCTUKEHUAM POCCUNCKUX MATEMATUKOB U POCCUNCKOU



MaTEMaTHYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO 3TUX JOCTHMKEHUI B APYIMX HayKax U
NPUKJIAJHBIX cepax;

rpa/aaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEW TpakJaHWHA U peau3alluu €ro
npaB, MPEACTABICHUEM O MaTeMAaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS PA3TUUHBIX
CTPYKTYp, SIBJICHUH, MpOIEAyp TpakJaHCKOT0 oOIiecTBa (HampuMmep, BbIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXJCHUIO OSTUYECKUX MpPOOJIEM, CBS3aHHBIX C
MPAKTUYECKUM ITPUMEHEHUEM JIOCTUKEHUN HAYKH, OCO3HAHUEM BayKHOCTU MOPaJIbHO-
ATUYECKHUX MPUHIIUIIOB B ACSITEIBHOCTH YUEHOIO;

TPYA0BO€ BOCIIUTAHHUE:

YCTAaHOBKOM HA AaKTUBHOE YYacTUE€ B PpEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTHYEeCKOM HAImpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTH MAaT€MaTUYECKOIo
oOpa3oBaHMA Ha TPOTSDKEHWH BCEM JKM3HHM I YCHEHIHOW MpodeccHoHaIbHOU
NESTEABHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HaHHBIM BBIOOPOM H
MOCTPOEHUEM HMHIUBUAYAIbHON TPAaEKTOPUU OOpPa30BaHUS M KUZHEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U 00IIECTBEHHBIX IOTPEOHOCTE;

3CTEeTHYECKOE BOCIIUTAHME:

CHOCOOHOCTBIO K  SMOIMOHAJIbHOMY W 3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTU4YEeCKUX OOBEKTOB, 3ajay, PpEUICHUH, pacCyXIEeHUH, YMEHHUIO BUJAETbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOIO MO3HAHMA:

OpUEHTalUMel B JEATEIIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX
MIPEICTABICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX DPA3BUTHSA YEJIOBEKA, HMPHUPOIBI U
oOlecTBa, MNOHUMAaHUEM MaTeMAaTUYECKOM HAayKu Kak c@epbl YelI0BEYEeCKOU
NEATEIbHOCTH, 3TAOB €€ Pa3BUTHS W 3HAYUMOCTH ISl Pa3BUTHs LMBHIM3ALNH,
OBJIAJICHUEM SI3BIKOM MaTeMaTUKH W MaTeMaTUYECKOM KyJIbTYypOll KakK CpeAICTBOM
MO3HAHUS MHUpPA, OBJAJCHUEM TMPOCTEHUIIMMU HABBIKAMHU HCCJIEI0BATEIbCKON
NEeSATENBHOCTH;

¢puznueckoe BocnuraHue, (OPMHPOBAHHE KYJbTYPbI 310POBb M
3MOLMOHAJIBHOIO 0JIATOMOIY YU

TOTOBHOCTBK) NPUMEHATh MAaTeMATUYECKUE 3HAHUS B HHTEPECAaX CBOETO
37I0pOBbsI, BEACHHUS 3J0POBOTO 00pasa >KU3HU (3I0pOBOE MUTAHNE, COATTAHCUPOBAHHBIH
peXKUM  3aHATMM U OTHbIXa,  peryiaspHas  (usuveckas  aKTHBHOCTH),
c(hOpMHUPOBAHHOCTHIO HaBBIKA pedIeKCcUM, MPU3HAHUEM CBOETO IMpaBa Ha OIMIMOKY U
TaKOT0 K€ MpaBa APYroro 4eaoBeKa;

IKOJI0THYecKOe BOCIIUTAHHE:

OpMEHTalKel HAa MPUMEHEHHE MAaTeMaTU4YeCKUX 3HAHUM ISl pElIeHUs 3a7a4y B
001acTH COXPaHHOCTH OKpPYKaroleh cpebl, JIaHUPOBAHMS MTOCTYNKOB M OIIEHKU MX
BO3MOXXHBIX TOCIEACTBUN ISl OKPYXKAIOIIEW Cpebl, OCO3HaHUEM TIIOOATBHOTO
XapakTepa SKOJIOTHUYECKUX MPOOJIEM U MyTeH X PelIeHus;

aJanTanus K M3MEHSIOIUMCS YCJIOBUSAM COLMAJIBbHOM M PUPOAHOM CpelbI:

TOTOBHOCTBKO K JCHCTBUSM B YCIOBHUSX HEOINPENEIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEl KOMIIETEHTHOCTU Y€pe3 NMPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIE
YMEHHE YUUThCS Y IPYTHX JIOEH, TpHUoOpeTaTh B COBMECTHON JEATEIbHOCTH HOBBIE
3HAHUS, HABBIKM U KOMIIETEHIINU U3 ONbITA APYTHX;



HEOOXOAMMOCThIO B (OPMUPOBAHMU HOBBIX 3HAHUH, B TOM YHCIE
(bopMynupoBaTh UAEH, MOHATHUS, TUIOTE3bl 00 O0BEKTaX M SABJICHUSX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh JC(QUUUTBI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYI0  CHUTYyalHl0, BOCIPHUHHUMATh
CTPECCOBYIO CHUTYallMI0 Kak BbI30B, TpPEOYIOIUI KOHTPMEp, KOPPEKTUPOBATH
OPUHUMAaEMble pEIIeHUs U JeUCTBUS, (OpPMYIHpPOBaTh U OLCHUBATH PHUCKU U
MOCJIEACTBHS, POPMHUPOBATH OTIBIT.

MeTtanpeaMeTHbIe Pe3yJIbTaThl:

B pe3ynbrare OCBOEHHs MPOrpamMMbl IO MAareéMaTHKE Ha YPOBHE OCHOBHOIO
obOmero obOpa3oBanus y oOydaromerocas c¢ 3[IP  Oygyr cdopmupoBaHbl
METaIPEIMETHBIE PE3YJIBTAThl, XapaKTEPU3YIOIIUECS OBJIAJICHUEM YHUBEPCATbHBIMU
[T03HABATEIbHBIMU JIEHCTBUSIMU, YHUBEPCAJIbHBIMU KOMMYHUKAaTUBHBIMU JI€HCTBUSMHU
Y YHUBEPCAJIBHBIMU PETYIATUBHBIMU JEHCTBUSAMU.

OBaanenue YHHMBEPCAIbHBIMH y4eOHBIMU MO3HABATEIbHBIMH
NEeHCTBUSAMM:

YCTaHAaBIMBAaTh  I[PUYUHHO-CICIACTBEHHBIE CBA3M B  XOJE  YCBOCHMS
MaTeMaTHYeCKOro MaTepuana;

BBISBJIATh AC(PUIUT JAHHBIX, HEOOXOIMMBIX IJIsl PEIICHUs MOCTaBICHHOU
3a/1a4u;

C MOMONIbIO y4YUTENS BBIOMpATh CHOCOO pELIEHUST MAaTEMaTUYECKOM 3aJauu
(cpaBHMBATh BO3MOYKHBIE BAPUAHTHI PEILICHUS);

OPUMEHATh M MpeoOpa3oBbIBaTh 3HAKM W CUMBOJBI B XOJA€ PEIICHHUS
MaTeMaTUYECKHX 3a]1ay;

yCTaHaBJIMBATh HCKOMOE U JAHHOE NIPU PELIEHUU MAaTEMaTUYECKON 3a/1a4u;

NOHUMAaTh M HHTEPHPETHUPOBATH MH(POPMALMIO PA3JIUYHBIX BUIAOB U (HOpM
IIPE/ICTABIICHHUS;

WUTIOCTPUPOBATH pelaeMble 3a7aun rpauyecKuMu CXeMaMu;

3¢ (HEKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAITHIO.

NOHMMATh U UCIOJIb30BaTh MaTEMaTHUYECKHUE CPEICTBA HAMIIAIHOCTH (Irpaduki,
auarpamMmbl, TaONMIbBI, CXEMbl W Jp.) A WUIKOCTPalWU, WHTEpIpEeTaIuH,
aprymMeHTaluu.

OBiageHne  yHHBEpPCAJbHBIMH  y4eOHbIMH  KOMMYHHUKATHBHBIMH
NEeHCTBUSIMM:

OpraHU30BbIBaTh y4eOHOE COTPYAHHYECTBO W COBMECTHYIO IEATEIBbHOCTH C
YUHUTEJIEM U CBEPCTHUKAMU B MPOLIECCE PEILICHUS 3aa4;

B3aMMO/ICHCTBOBATh U HAXOJIUTh OOIIIUE CIIOCOOBI paboThI; pabOTaTh B TPYIIIE:
HaxoJIUTh O0OIllee pelIeHre M pa3peuiaTh KOH(MIUMKTHI HAa OCHOBE COIIIACOBAHUS
MO3ULIUNA U YYETa UHTEPECOB; CIIyIIaTh MapTHEPA; POPMYIHPOBATH, APTYMEHTUPOBATH
U OTCTanBaTh CBOE MHCHUE;

IPOrHO3UPOBATh BO3HMKHOBEHHE KOH(IMKTOB NMPU HAIMYMHM PAa3HBIX TOYEK
3peHusl U paspeniarb KOH(DJIUKTHI Ha OCHOBE y4€Ta HMHTEPECOB W MO3MUIMI Bcex
YYaCTHUKOB;



apryMEHTUpPOBAaTh CBOIO TMO3MIMI0 U KOOPJUHHPOBATH €€ C MO3ULMSIMU
napTHEPOB B COTPYJHUYECTBE MPU BHIPAOOTKE OOLIErO pEIIeHHUS B COBMECTHOM
NEATEIIbHOCTH;

BBITNIOJIHATh CBOIO 4acTh palOThI, JOCTUTaTh KAaYeCTBEHHOTO pe3yjbTaTa H
KOOPAVUHUPOBATh CBOU JIEUCTBUS C IPYTUMH YJIEHAMU KOMaH/IbI;

OILICHMBATh KauyeCTBO CBOETO BKJIaJa B OOLIUI TTPOTYKT.

OBJiaeHne YHUBEPCAIbHBIMHU YUeOHBIMH PeryJSTUBHBIMHU AeiICTBUAMMU:

CTaBUThH IIETH, BHIOMpATh W CO3/1aBaTh QJITOPUTMBI IS PEUICHUS YIEOHBIX
MaTeMaTUYECKHUX MPOOIeM;

IJIAHUPOBATh W OCYUIECTBIISITh JI€SITENBHOCTh, HAMPABJICHHYIO Ha PEILICHHE
3a/1a4 UCCIIEIOBATENIBCKOIO XapaKTepa.

dbopMynupoBaTh M YIEpKMBaTh Y4eOHYIO 3ajgady, COCTaBIATh IUIAH U
MOCJIEI0BATEIBHOCTD JICHCTBUM;

OCYUIIECTBJISATH KOHTPOJIb TI0 00pa3Ily U BHOCUTh HEOOXOAMMBbIE KOPPEKTUBBI;

KOHTPOJUPOBAaTh TMPOIECC W  pe3yJbTaT ydyeOHOM  MaTeMaTH4YeCKOM
NEATEIIbHOCTH;

aJICKBaTHO OIICHUBATh MPABWIHBHOCTD WJIM OMTMOOYHOCTH BBIMIOJHEHUS yU4eOHOM
3a/1auu, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHMUS;

CIMYaTh CHOCOO NEWCTBHUS M €ro Pe3ysbTaT C 3aJaHHBIM JTAJOHOM C IIEJIbIO
oOHapy>KeHUsI OTKIIOHEHUH U OTIMYHM OT ITAJIOHA.

NPEeABUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUN y4eOHOU
3a/1auu;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUT JOCTUTHYT TpeOyeMbIl pe3ylbTaT
NEATEeIbHOCTU, ONPEACNISITh MO3UTUBHBIE M3MEHEHUS W HaIpaBJICHUS, TpeOyrolue
JanbHeuen padoTsl,

PEryIrpoBaTh CIIOCOO BHIPAXKEHMS SIMOLIUK.

IIpexmMeTHBIe pe3yabTaTbl OCBOCHHS TMPOrpaMMbl MO0 MaTeMaTHKe
NpeICcTABJIEHbI M0 T0aM 00y4YeHHsI B PAMKAX OT/eJIbHbIX Y4eOHbIX KypCOB: B 5—
6 kaaccax — kypca «Maremaruka», B 7-9 Kjaccax — KypcoB «AJredpay,
«l'eomeTpus», «BeposiTHOCTH U CTATUCTHKAY.



PABOYASA [TPOTPAMMA YUEBHOI'O KYPCA «MATEMATUKAY. 5-6
KJIACCBI

Hean n3yyenus yueOHOro Kypca

[IpuopuTeTHBIMU LEIIMU O0yYEHHS MaTeMaTHKE B 5—6 Kilaccax sIBISIOTCS:

" MNpPONOJKEHHE (POPMUPOBAHHUS OCHOBHBIX MAareéMaTWUYECKUX MOHATHH (YHCIIO,
BEJIMUMHA, TeOMeTpuUeckas ¢urypa), o0ecrneunBaronuX MPEeMCTBEHHOCTh U
MEPCIEKTUBHOCTh MaTeMaTHUECKOT0 00pa30BaHus O0yJarOIINXCS,;

" pa3BUTHE WHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH O00ydarommxcs ¢
3I1P, no3HaBaTeabHOM aKTUBHOCTH, WCCIEN0BATENbCKAX YMEHUN, UHTEpeca K
W3Y4YECHUIO0 MaTEMAaTHKH;

* noxaseneHue oOyuaromuxcs ¢ 3[IP Ha 1oCTyTHOM U1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTeMaTUKU U OKPYKAFOIIETO MUPA;

* (popmupoBaHue (QYHKIMOHAIBHON MaTreMaTHyecKO TI'paMOTHOCTU: YMEHHUS
pacrno3HaBaTh MareMaTHUYe€CKHUE OOBEKThI B PEAJIbHBIX )KU3HEHHBIX CUTYyallUsX,
IPUMEHATH OCBOCHHBIE YMEHMS I PELICHUS IPAKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATh IIOJYYEHHBIE pE3YyNbTAaTbl W OLEHWBATH MX Ha
COOTBETCTBHE MPAKTUYECKON CUTYAIUU.

OCHOBHBIE JIMHUH COJAEpPKAHUS Kypca MareMaTuku B S5—6 Kiaccax -—
apupMeTnyeckas U TeOMETpUYECcKas, KOTOPbIE pa3BUBAIOTCS MapalieIbHO, KaXxaas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJJHAKO, HE HE3aBUCHUMO OJIHA OT JIPYTOH, a B
TECHOM KOHTAKT€ M B3aUMOJCHUCTBUHU. TakKe B Kypce NPOUCXOAHUT 3HAKOMCTBO C
AJIEeMEHTaMU alreOpbl U ONMHUCATENbHON CTaTUCTHKU.

W3yuenue apudmernyeckoro maTepuaiga HAUMHAETCS CO CUCTEMaTH3aluu U
pPa3BUTHS 3HAHUM O HATYpaJbHBIX YMCIAX, IOJYYECHHBIX B HadalbHOW mmkoie. [Ipu
TOM COBEPIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKH U (OPMUPOBAHME HOBBIX
TEOPETUYECKUX 3HAHWW COYETAaeTCs C Pa3BUTHEM BBIYMCIHMTEIBHON KYJIbTYpHI, B
YACTHOCTH C OOy4YEHHEM MPOCTEHIINM NpuéMaM MPUKHIKU U OLEHKU Pe3ylIbTaToOB
BBIYMCIICHUN. V3ydeHne HaTypaJIbHBIX YU CEN MTPOIOJIKAETCS B 6 Kilacce 3HAKOMCTBOM
C HaYaJIbHBIMU MTOHATHUSMHU TEOPHUU IEITUMOCTH.

Jpyroii KpynHblil OJ0K B cOAepKaHUH apu(PMETUUECKOU JTUHUU — 3TO JIPOOU.
Hauano n3yuenusi OObIKHOBEHHBIX U JIECITUYHBIX IPOOEH OTHECEHO K 5 Kilaccy. ITo
MEPBbI ATan B OCBOCHHM ApoOEil, Korga MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU
UIesIMHU, MOHATUSAMHU TeMbl. [Ipm 3TOM paccMoOTpeHHe OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BbEME MPEAIIECTBYET U3YUECHUIO JECATUYHBIX IPOOei, YTO LEIecO00pa3HO
C TOYKM 3PEHUA JIOTUKU W3JIOKEHUS YUCIOBOM JIMHUM, KOTJAa IpaBWJIa JEHUCTBHUM C
JAECTUUHBIMU APOOSIMH MOKHO OOOCHOBAaTh YK€ W3BECTHBIMU aJTOpPUTMaMU
BBITIOJTHEHUS JEHUCTBUI ¢ OOBIKHOBEHHBIMH JPOOSIMH. 3HAKOMCTBO C JACCSITUYHBIMU
ApOOSIMH PacCIIMPUT BO3MOKHOCTH JJISi TOHMMAHUSA OOYYarolMMHCS MPUKIATHOTO
IIPUMEHEHUST HOBOW 3allMCH NIPU U3YUYEHUU JIPYTUX MPEAMETOB U IPHU MPAKTUYECKOM
ucnonb3oBannu. K 6 kimaccy OTHeC€H BTOpOM d3Tall B HM3yYCHHUH ApOOEH, TIe
MPOUCXOIUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHUS M MpeoOpa3oBaHHs IpoOeil,
OCBOEHHUE HOBBIX BBIYMCIUTEIBHBIX aJITOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIYUCIICHH,
B TOM YHCJI€ 3HAYEHUN BBIPAKEHUI, COEPKAIIMX U OOBIKHOBEHHBIE, U IECATUYHBIC



IpoOu, YCTAaHOBJIEHUE CBA3EH MEXIy HUMH, paCCMOTPEHUE MPUEMOB pElIeHUs 3aa4
Ha apoou. B Hauane 6 ki1acca MPOUCXOAUT 3HAKOMCTBO C TIOHSITHEM MPOIEHTA.

Oco0OEHHOCTBIO U3YUYEHUS MOJOKUTEIBHBIX U OTPUIIATEIBHBIX YHUCET SBIISICTCS
TO, YTO OHM TAKKE MOTYT paCCMaTPUBATHCS B HECKOJIBKO 3TanoB. B 6 kiiacce B Hauase
nu3yuyeHust TeMbl «[10J0KUTENBHBIE U OTPULIATENIBHBIE YHCIIA» BBIACISIETCS MOATEMA
«llenple yncna», B paMKax KOTOPOM 3HAKOMCTBO C OTPUIIATENIBHBIMU YHCIAMHU H
JNEUCTBUSIMA C TIOJIO)KUTEIBHBIMU W OTPUUATEIbHBIMA YHCIAMH MPOUCXOAUT Ha
OCHOBE COJEP)KATEIbHOTO IOJAX0Ja. JTO TO3BOJSIET HAa JOCTYIIHOM YpPOBHE
MMO3HAKOMHTb YYAIIUXCS MPAKTUYECKU CO BCEMU OCHOBHBIMU OHITUSMU TEMBI, B TOM
YuCJI€ W C NpPaBWIAMH 3HAKOB IIPU BBINOJHEHUU apU(PMETUUYECKUX JIEHCTBHM.
N3yyeHne panrOHaIbHBIX YUCEI HA 3TOM HE 3aKOHYMUTCSH, a OyAeT MPOAOHKEHO B
Kypce anreOpbl 7 Kiacca, 9TO CTaHeT CIeIYIONIMM MPOXO0A0M BCEX MPUHIIUIMHATBHBIX
BOITPOCOB, TEM CAMBIM pa3JIeJIEHUE TPYJHOCTEN 00JIeryaeT BOCIpUATUE MaTepUaa, a
pacmpeesieHue BO BpeMEHHU CIIOCOOCTBYET MPOYHOCTH TPUOOPETAEMBIX HABBIKOB.

[Tpu oOyueHUM pElICHUI0 TEKCTOBBIX 3a/ad B 5—6 Kiaccax HCIOJIb3YIOTCS
apudmernueckue NpuéMsl perieHus. TekcToBble 3a7auu, peulaeMble Ipu oTpadboTKe
BBIYMCIINTEIBHBIX HABBIKOB B 5—6 KjlaccaxX, pacCMaTpUBAIOTCS 3aJa4M CIIECTYHOLIUX
BUJOB: 33Jaud Ha JBWKEHHWE, Ha YacTW, Ha MOKYyIOKH, Ha paboTy U
IIPOU3BOAMTEIBHOCTD, Ha MPOLEHTHI, HA OTHOWIEHUsA M mpornopuuu. Kpome Toro,
oOyuyaroluecs: 3HaKOMSTCS C NMpUEMaMH pelIeHUs 3ajad 1epedbopoM BO3MOKHBIX
BApUAHTOB, yyaTcs paboTaTh ¢ HH(poOpMalrel, mpeacTaBIeHHON B (popMe TaOauIl uiu
JIUarpaMM.

B paboueii mporpamme mpeaycMOTpeHO (GopMHUpOBaHUE MPONEACBTUUECCKUX
anreOpanyeckux NpeAcTaBlIeHUd. bykBa Kak CHMBOJI HEKOTOPOTrO 4Yucia B
3aBUCUMOCTH OT MAaT€MaTHYECKOr0 KOHTEKCTa BBOJUTCS MOCTENEHHO. bykBeHHas
CUMBOJIMKA IIUPOKO UCIOJIb3YETCs MPEXKIE BCEro ISl 3alIMCH OOILMX YTBEPKACHUHN U
npesIoXKeHUH, (opMyJl, B YACTHOCTH ISl BBIYUCIICHUS] TE€OMETPUUECKHUX BEJIIMYMH, B
KAueCTBE «3aAMECTUTEIISD YHCIIA.

B kypce «Marematukn» 5—6 KiIacCOB IpEACTaBIIEHA HArJIAIHAsI TE€OMETpPHUS,
HampaBJICHHass HAa  pa3BUTUE OOpPa3HOrO  MBIUUICHUS, TMPOCTPAHCTBEHHOIO
BOOOpa)KEHUs1, U300pa3UTENIbHBIX YMEHUN. DTO BaXKHBIN 3Tall B U3yYECHUH F€OMETPHH,
KOTOPBIM OCYIIECTBIIICTCS HAa HAIVISIIHO-IIPAKTUYECKOM YPOBHE, ONMpAETCs Ha
HarjasgHo-o0pa3Hoe  MbIIJIeHHe oOydaromuxcsi. bonbiias poib  OTBOAMTCA
MPaKTUYECKOM  JEATEIbHOCTH,  OMBITY,  OSKCHEPUMEHTY,  MOJEIMPOBAHHUIO.
OOyuaromuecs 3HAKOMSTCS C T€OMETPUYECKUMH (UTypaMud Ha IUJIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMH KOH(UTypalMsMu, ydarcs H300paxarb HUX Ha
HEJIMHOBAaHHOM M KJIeTYaToW Oymare, paccMaTpHUBAIOT MX MpOCTeilIne cBoilcTBa. B
Mpoliecce U3yuyeHUs HArISAHOW reOMETPUM 3HAHUS, MOJIyYeHHbIE 00yYarolMMuUCs B
HayaJbHOW LIKOJIE, CHCTEMATU3UPYIOTCS U PACIIUPSIFOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMYy MaHy B 5—0 Kjaccax H3ydaeTcsi MHTETPUPOBAHHBIN
npeamer «MareMaTuka», KOTOpBIM BKIIOYAET apU(PpMETUUYECKUd Marepuan Hu



HaTJISITHYIO TEOMETPHIO, & TAKKE ITPOTICIEBTUUECKIE CBEIICHUS U3 alTeOphI, SJIEMEHTHI
JIOTUKY ¥ Hadajaa OMUCcaTebHOW CTATUCTHKH.

Y4eOHbIN TIaH Ha W3YYCHHE MAaTEMAaTHKHU B 5—0 Kilaccax OTBOJUT HE MEHEE S5
y4eOHBIX YaCOB B HEJENIO B TEUCHHE KAXKIOTO roja oOydeHus, Bcero He MeHee 340
y4eOHBIX YacCOB.

COJEP)XAHUE YUEBHOI'O KYPCA «MATEMATUKA» (II0 TOJIAM
OBYUEHUST)

S KJIACC

HarypaJjbHble 4nciia 1 HYJIb

HarypansHoe umcno. Psa nHatypanmbhbix umcen. Yuciao 0. M3obpaxkenwue
HATypaJbHBIX YUCEJ TOUKAMU HA KOOPJUHATHOM (YUCIOBON) MPSIMOMA.

[lo3urmonHass cucremMa cyucieHus. *PumMckas HyMmepanus Kak IpuMep
HENO3MIHOHHON CUCTEMBI cuncaeHus >, JlecATHYHAs CHCTEMA CUMCIICHUS.

CpaBHeHUE HATypaJbHBIX YHUCEJ, CPABHEHHUE HATYPAJIbHBIX YHCEN C HYJIEM.
Cnoco0bl cpaBHeHUs1. OKpyTII€HNE HATyPaIbHbIX YUCEN.

CnoxeHre HaTypaJIbHBIX YKMCEN; CBOMCTBO HYJSl MPHU CIOKEHUU. Bbrauranue
Kak JeHCTBHE, 0OpaTHOE CIOXEHUI0. YMHOXKEHHE HATypajbHBIX YHCEN; CBOMCTBA
HYJISI M €JMHULIBI TIPU YMHOXKEHUU. JleneHue kak JeicTBue, 00OpaTHOE YMHOXKEHUIO.
KomnonenTsl  nelicTBui, CBA3b  MexAy Humu. [IpoBepka  pe3ynbTaTa
apudmeTnyeckoro neWctBus. IlepemecTuTeNbHOE U COYETATEIBLHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUS ¢ YMHOXEHHS, *paclpeiesiuTeIbHOe CBONCTBO (3aKOH)
YMHOKEHUST™.

Hcnonb3zoBanue OykB Jisi 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA U 3alKCH
CBOMCTB apu(METUYECKUX JCHCTBUH.

*JlenuTeny M KpaTHbIE 4YMCHa™, pas3jioKeHHWEe Ha MHOxuUTenu. [lpocteie u
coctaBHble ynciaa. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*. JleneHnue ¢ 0CTaTKOM.

CreneHb C HaTypaJbHBIM IIOKa3aTelieM. 3aluCh 4YHWCIa B BHJE CYMMBbI
Pa3psIIHBIX CaracMbiX.

YucnoBoe BbIpaKeHUE. DBbplUKCIIEHHE 3HAYEHUN YHUCIOBBIX BBIPAKECHUM;
MOPSAIOK  BBIMOJIHEHUS  JeicTBuil.  Mcnonp3oBaHWe  NMpU  BBIUHUCICHUAX
MEPEMECTUTENHHOTO U COYETATEIILHOTO CBOMCTB (3aKOHOB) CIOKEHUS U YMHOXKCHHS,
*pacnpeenuTeIbHOrO CBONCTBA YMHOKECHHUST ™.

Jpodu

[IpencraBienre o Jpobm Kak crocobe 3almuch  YacTH  BEJTUYUHBI.
OObikHOBeHHBIE ApoOu. [IpaBuibHBIE U HenpaBuibHbIE Apoou. CMmenranHas Jpoob;
MIPEICTABJIICHUE CMEIIAHHOM IpoOU B BHJIC HETIPABUIILHOM IpOOU 1 BBIICIICHUE 110N
YacTH YMCJIa U3 HEMpaBWIbHOU npobu. M300paxkenue npobelt ToukaMu Ha YHUCIIOBOM
npsimoii. OcHOBHOE CBOMCTBO npodu. *Cokpatienue apodeit. [IpuBenenue apodu k
HOBOMY 3HameHareln0*. CpaBHEHHE IpoOei.

CrnoxeHre ¥ BbIUUTAHHUE JpoOeil. YMHOXKEHHUE U JIeJICHHE Ipo0eii; B3auMHO-

! BHGCL Hu gajice * *0003HAYEHBI TEMBbI, U3YUCHUC KOTOPBIX MPOBOAUTCA B O3BHAKOMHUTEIIbLHOM IIJIaHE. Henaror
CaMOCTOATEJILHO OIPCALCIIACT 00BeM H3y4aeMoro mMmarepuaja.



oOpatHbIe Tpodu. *HaxoxkmeHre 4acT IeIoro U 1eJIoro Mo ero 4acTu™.

Hecatuunas 3anuch apoOeit. IlpeacraBieHune aecATHUYHOW ApoOHM B BHUIE
00bIKHOBEHHOMU. M300pakeHne MeCATHYHBIX APOOeH TOUKaMU Ha YUCJIOBOM MPSIMOIA.
CpaBHeHHE JECATUYHBIX APOOEH.

Apudmernueckre JEHUCTBUS C JECATHUUHBIMU JpoOsmu. *OkpyrieHue
JECATUYHBIX ApoOei™.

Penienue TeKCTOBBIX 3a7a4

Pemenne TekCcTOBBIX 3aday  apudMeTHyeckuM crmocoOoMm. *Perienue
JOTMYECKHUX 3adad. PemieHuwe 3amay nepedOpoM BCEX BO3MOXKHBIX BAapUAaHTOB™.
Hcrnonb30BaHue MPU pELIEHUU 3314 TAOJIUI] U CXEM.

Pemenue 3amay, conep)kalux 3aBUCHMOCTH, CBS3BIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BPEMs, PACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOUMOCTh. EAMHUIIBI U3MEpPEHUS:
Macchl, 00bEMa, IIEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTU. CBsI3b MEXAY €IMHHUIIAMU
U3MEPEHUS KaXKI0W BEJIMYHHBI.

Pemenrie 0OCHOBHBIX 3aJ1a4 Ha APOOU.

[IpencraBienue NaHHBIX B BUIE TaOIHII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsinaele npencraBienus o GUrypax Ha miIoCKOCTH: TOUYKa, MpsMasi, OTPE30K,
Jy4, yroj, JOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. IIpsMoi, ocTpsii,
TYNOH U pa3BEPHYTHIE YTJIBIL.

JlnvHa oTpe3ka, METPUYECKUE €AMHUIIBI JUIMHBL. J[JTuHA JTOMaHOW, EpUMETp
MHOTOyTOJbHUKA. 3MEepeHre U MOCTPOEHUE YIII0B C MOMOUIBIO TPAHCIOPTHUPA.

Harnsinaele mnpencrtaBieHuss O (Qurypax Ha IJIOCKOCTH: MHOTOYTOJBHUK;
MPSAMOYTOJIbHUK, KBAJIpaT; TPEYTOJIbHUK, *0 paBEHCTBE PUTYP™.

N3o0paxkenue ¢uryp, B TOM uuciie Ha kieTdatoi Oymare. *[locTpoeHue
KOH(Urypanuii U3 4dacted MpsMOil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KJIETYATOU
Oymare*. VMcnonp30BaHKe CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBaIpaTa.

[Inomaas NOpPAMOYroJIbHUKA W MHOTOYTOJBHHUKOB, COCTABJIEHHBIX U3
MPSMOYTOJILBHUKOB, B TOM 4ucjie (Guryp, m300pak€HHBIX Ha KJieT4aTod Oymare.
Enunuiibl n3mepenus mioniaau.

*Harnsaubie TpeIcTaBlIeHus O MPOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOJIbHBIN
napasuielienunes, KyO, MHOTOTPaHHHUKHU. N3o6paxenue MPOCTENIINX
MHOrorpaHHukoB. Pa3Béprku kyba u mnapamnenenunena. Co3naHue Mojenen
MHOTOIPAHHUKOB (M3 OyMaru, IpOBOJIOKH, MJIACTUIIMHA U JIp.)™.

*O0BEM MPSAMOYTOJBHOrO mMapajuienenunena, kyda. EIuHUIBl u3MepeHus
o0BéMa™,

6 KIIACC

HarypaabHblie yucia

Apudmernueckre IEUCTBHSI C MHOTO3HAYHBIMU HATypalbHBIMU YHCIIAMHU.
YuciioBble BBIpAKEHUS, IOPSAOK ACUCTBUI, UCIOJb30BaHUe CKOOOK. Vcnonb3oBanue
IIPA BBIYUCIICHUAX IEPEMECTUTEIBHOIO U COYETATEIBHOIO CBOMCTB CIIOKEHUS U
YMHOXXEHHMS,  *paclpefeNUuTeNIbHOTO  CBOMCTBA  yMHOXEHMsS.*  OkpyrieHue
HAaTYpaJIbHBIX YHUCE.



Jlenutenu W KpaTHBIE YKCIIA; *HAUOOBIITNI OOITUI ASNIUTEh U HAaUMEHBIIIEe
oO1ee kpaTHoe. [lenMMocTh CyMMBbI U pou3BeneHus ™. JleneHue ¢ OCTaTKOM.

Jpodu

OObIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO JpOOM, COKpaIleHHE IpOOCH.
CpaBHeHMe U ynopsiiouuBaHue ApoOeil. Pemienue 3aay Ha HAXOXKIEHUE YaCTU OT
[eJOro M I1EeJoro mo ero 4actu. JlpoOHOe 4YHCIO Kak pe3yiabTaT JeJICHUs.
[IpeacraBnenue aecATUYHOU ApoOM B BHJIE OOBIKHOBEHHOM IPOOM M BO3MOXKHOCTH
npe/cTaBlICHUsT OOBIKHOBEHHOUW NpoOu B BUJIE AecATUYHOU. JlecaTuunbie ApoOu u
MeTpuuecKas cucrtemMa mep. ApudMeTHUeCcKHe NeUCTBUS U YUCIIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JICCITUYHBIMU APOOSMU.

OtHowieHue. JleneHue B JaHHOM OTHOUIEHMHM. *Macmra®*, mpomnopius.
IIprmenenne mponopuuii Npy peIICHUH 3a1a4.

[TonsiTue npoueHTa. BeryuciieHne MpoLeHTa OT BEJIMYMHBI U BEJIMYUHBI 110 €€
NpoLeHTy. BripakeHne NpPOLEHTOB ACCATUYHBIMU IpoOsiMu. Pernenue 3amady Ha
IIPOLICHTHI. BhIpa’keHre OTHOIIEHUS BEJIMYUH B IIPOLIEHTAX.

I[HonoxuTeabHbIE H OTPHIATEIbHBbIE YHCIA

[TonoxurensHble U OTpuLarenbHble yucna. Llenable uncna. *Mopayne uucha,
reoMeTpuyeckas HHTepHnpeTanus Moxayis uyucna™. M3o0paxeHue uucen Ha
KOOPJIMHATHOM TIpsIMOM. *YHCTIOBBIE MPOMEXKYTKHU ™.

CpaBHeHue uMcen. Apu@MmeTHyecKue JEHCTBUS C TOJOKUTEIbHBIMU U
OTpULIATEIbHBIMHU YHUCIIAMU.

[IpsiMmoyroJibHasi cucTeMa KOOpJAMHAT Ha IUIOocKocTH. KoopauHaTsl TOUKM Ha
IJIOCKOCTH, adciucca u opauHara. [loctpoenne Touek U Guryp Ha KOOpPAMHATHOU
IIJIOCKOCTH.

BykBeHHbIEe BbIpaKeHUsI

[IpumeHeHue OyKB sl 3alIUCU MAaTEMATUYECKUX BBIPAKEHUHN U MPEIIIOKEHUH.
CpoiictBa apudmeTnueckux JeWcTBU. *ByKkBEeHHBIE BBIPAKCHUS W UYHCIOBBIC
MOJICTAHOBKU.* DByKBEHHbIE pPAaBEHCTBA, HAXOXJICHHWE HEU3BECTHOTO KOMIIOHEHTA.
dopMmyibl; GopMyIbl IEPUMETPA U TUIOIIAN MPSIMOYTOJIbHHUKA, KBajJpaTa, *00béma
napajuiesenuneaa u kyoa*.

PemieHne TekCcTOBBIX 33124

Pemenue TekcTOBBIX 3amady  apudMeTHYeCKUM  crocoboM. *Perenue
JOTHYECKHX 3ajad. Pemenue 3a1a4y nepedbopoM BceX BO3MOXKHBIX BApUAHTOB.™

Pemenue 3amay, coaepxaliux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh; MPOU3BOAUTENBHOCTb,
BpeMs, 00bEM palboThl. EQuHUIBI M3MEpEHHUs: MacChl, CTOMMOCTH; PACCTOSIHMUS,
BpEMEHHU, CKOPOCTU. CBA3b MEX]y €IMHHUIIAMHU U3MEPEHUS KAKI0M BETUUHHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOIIEHUEM, MPOMOPIIMOHATIBHOCTHIO BEJIMYKH,
MPOLIEHTAMHU; PELIEHNE OCHOBHBIX 3a7]a4 Ha IPOOU U MPOLEHTHI.

*OueHKa U MPUKHUJIKA, OKPYTIIEHHUE pe3yJibTaTa™.

*CocraBnieHue OyKBEHHBIX BBIPAXEHHI 10 YCIOBHIO 331a4n™.

[IpencraBienre AaHHBIX C TMOMOLIbI0 Tabnuu W auarpamm. CronOuaTbie
JUarpaMMbl: YTEHUE U MIOCTPOECHHE. UTEHHE KPYTOBBIX IHarpamm.

Harasimnas reomerpusi

Harnsgablie npeacrasienus o Gpurypax Ha I0CKOCTH: TOUKa, psiMasi, OTPE30K,



Jyd, YroJl, JOMaHasl, MHOIOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

*B3anMHOE pacnoyioKeHHWE JABYX HpPSIMbIX Ha IJIOCKOCTH, HapaslieiabHbIE
OpsMble, MEPHEHAUKYISpHbIE NpsMble™. M3MepeHue pacCTOSHUNA: MEXAYy ABYMs
TOYKaMH, OT TOYKH J0 IIPSAMOM; JJIMHA MapIlIpyTa Ha KBaIpaTHOU CETKeE.

M3mepeHre W IOCTPOCHHE YIVIOB C IIOMOINBIK TpaHCHopTupa. Buubl
TPEYTOJIbBHUKOB: OCTPOYTOJIbHBIH, IIPSIMOYTOJIBHBIN, TYHOYTOJIbHBII;
paBHOOCPEHHBIIH, PABHOCTOPOHHUM. YeTpIpE€XyTroJIbHUK, [IPUMEPBI
YEeTBIPEXYTOJbHUKOB. [IpAMOYroNbHUK, KBaJapaT: MCIOJIb30BAHHE CBOMCTB CTOPOH,
yraoB, auaronaneil. *M3o0paxeHune reomeTpuiyeckux GUTYp Ha HEIMHOBAHHOM
Oymare ¢ WCIOJIb30BAHUEM IUPKYJS, JIMHEHKH, YroJIbHHUKA, TpaHCIOpTUpa™.
[TocTpoeHus Ha KiieTyaToil Oymare.

[Tepumetp MHOTOYTONMBHUKA. [IOHATHE TIOIIAAN (PUTYPBI; €TUHHUIIB H3MEPEHUS
wiomaau. [IpubmmxkénHoe usmepenue mioniaay Guryp, B TOM 4ucie Ha KBaJIpaTHON
cetke.™ [IpuOmmk€HHOE U3MEpEHNE ATMHBI OKPYKHOCTH, IJIOIAAN Kpyra™.

*CumMeTpus: LIEHTpalibHas, oceBasi U 3epKajbHas cummeTpuu. [loctpoenue
CUMMETPUYHBIX PUTYP™.

*Harnsnble nmpencTaBieHus 0 IPOCTPAHCTBEHHBIX PUrypax: napajjesenunesn,
KyO, mpu3Mma, MuUpamMHuaa, KOHYC, LMIUHAp, wmap u cdepa. HM3o0paxenue
IPOCTPAHCTBEHHBIX ¢uryp. Ilpumepsl pa3BEPTOK MHOTOIPaHHUKOB, LMJIMHIpA U
koHyca. Co3znaHue Mojeneil mpoCTPaHCTBEHHBIX (Guryp (u3 Oymaru, HpOBOJIOKH,
MJIACTUIIMHA U JIP.).

[lonarue oOBEMa; eAUHUIBI MU3MEpeHUs: 00bémMa. OO0BEM MPAMOYTOJBHOTO
napasuiesnenunesa, kyoa*.

IUDTAHUPYEMBIE ITPEJIMETHBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenne yyeOHOTO Kypca «MartemaTuka» B 5—6 Kjaccax OCHOBHOM IIKOJIBI
JIOJDKHO o0ecrneynBaTh JOCTHKEHUE CIEAYIONIUX MPEIMETHBIX 00pa30oBaTelbHbBIX
pPE3yNbTATOB:

S KUIIACC

Yucaa v BIYMCICHUSA

OpueHTUpPOBATHCS B MOHATHUAX U ONEPUPOBATH HA 0A30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMH C HaTypaJIbHBIMU YUCIaMU, OOBIKHOBEHHBIMU U JECATUYHBIMU JPOOSIMHU.

CpaBHUBATH U YIOPSIAOUYHUBATH HATYPAJIbHBIC YUCIIA, CPABHUBATH B MPOCTEUILINX
CITy4asix OOBIKHOBEHHBIE JPOOH, JECATUUHBIE TPOOU.

CoOTHOCUTH TOUKY Ha KOOPJIMHATHOMW (UUCIIOBOM ) MPSIMOU ¢ COOTBETCTBYIOLIUM
€l YUCJIOM M U300pakaTh HATYpaTbHBIC YUCIIA TOYKAMHU Ha KOOPIUHATHOM (YU CIIOBOI)
MPSAMOM.

BeimonHATh  apudMeTHUECKUE JEHCTBUS C HATYPAIbHBIMA YHUCIAMH, C
OOBIKHOBEHHBIMU JPOOSMU B MIPOCTEUIIINX CITydasiX.

BrINOMHATH NPOBEPKY, MPUKUIKY PE3YIbTaTa BIUUCICHUIM.

OKpyIJISITh HATypaJIbHBIE YHCIIA.



PemeHne TekcTOBBIX 33124

Pemate TekcTOBBIE 3a7auM apU(METUYECKUM CIOCOOOM U C MOMOIIBIO
OpraHMU30BaHHOTO KOHEYHOIro Iepedopa BCeX BO3MOXHBIX BapuaHTOB (Tpu
HEO0OXOIUMOCTH C HAPABJISIIOIICH MTOMOIIBIO).

Pemate 3amauu, cojaepxkamiye 3aBHCHUMOCTH, CBS3bIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BpEM$, PaCCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOUMOCTH (TIPpU HEOOXOAMMOCTH C
UCIOJIb30BAaHUEM CITPABOYHON MH(MOPMAITIH).

Hcrnonb30BaTh KpaTKUE 3alMCH, CXEMbI, TaOIUIbI, 0003HAYEHUS [IPU PELICHUU
3ajad.

[Tonb30BaTHCS OCHOBHBIMM €IMHULIAMH W3MEPEHUS: 1IEHbI, MACChl; PACCTOSHUSA,
BPEMEHH, CKOPOCTH; BBIpa)KaTh OJHHM €IUHUIIBI BEJIMYUHBI 4Yepe3 apyrue (mpu
HEOOXOMMOCTH C OTIOPOM HA CIIPABOYHYIO HH(POPMAIIHIO).

W3Bnekats wH(OpMaIMio, TPEACTABICHHYIO B Tabnuile, Ha CTOI0YATOMN
IuarpaMMe, HHTepIIPETUPOBATh ITPEICTABICHHbBIE TAHHBIE, UCIIOJIb30BaTh JAHHBIC TIPU
pelIeHnH 3a1a4.

Harasignas reomerpust

[Tonp30BaThCA F€OMETPUUYECKUMU MOHATHUSAMU: TOYKA, MpsAMasi, OTPE30K, JIyY,
yIOJI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh NpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpa, HMEIONUX (QopMy
M3YYEHHBIX TEOMETPUYECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, MTPH HEOOXOJMMOCTU IO BHU3YaJIbHOM OINOpE,
CBSI3aHHYIO C yIJIaMH: BEpIIMHA, CTOPOHA; C MHOTIOYTOJIbHUKAMH: YIoJI, BEpIlUHA,
CTOpPOHA, TUAaroHajb; C OKPY>KHOCTBIO: PauyC, TUaAMETP, LICHTP.

N3o00paxkath M3ydeHHBIE TreoMeTpuuyeckue (Urypbl Ha HEJITWHOBAHHOM W
KJIETYaTOM Oymare ¢ MOMOIIbIO HUPKYJIS U JTUHEUKHU (ITOCJIE COBMECTHOTO aHAIN3a).

HaxoauTh AJMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOIIbIO
JUHEWKU, CTPOUTh OTPE3KU 3aJaHHOW [IJIMHBI; CTPOUTHh OKPYKHOCTh 3aJIaHHOTO
panuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSMOYTOJIbBHUKA, KBaApara sl UX
MIOCTPOCHUSI, BBIYUCIIEHUS IUIONIAAN U TIEPUMETPA.

Beruucnsates mepuMmeTp H  IUIONIAAb KBajapaTa, MNPsIMOYTOJIbHUKA, (QUTyp,
COCTABJICHHBIX W3 MPSIMOYTOJBHUKOB, B TOM 4YHCIEe (GUTYp, HU300pKEHHBIX Ha
KJIeT4aToi Oymare.

[Tonp30BaThC OCHOBHBIMH METPUUECKMMM €IUHUIIAMUA HU3MEPEHUsS JJIMHBI,
TLJIOIIA/IN; BBIPAXKATh OJHU €AUHUIIBI BETUYMHBI uepe3 apyrue (Ipu HeoOXOAMMOCTH C
OTIOPOM Ha CIPaBOUYHYIO0 UHGOPMAIIUIO).

Pacno3naBath napauienenumne, Ky0, UCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA,
pedpo rpaHb, U3MEPEHUS;, HAXOIUTh U3MEPEHUS Mapajlyieenuiena, kyoa.

Breruncnare 00bEM Ky0Oa, Mmapasienenumnena mo 3aJaHHbIM H3MEpPEeHHSIM (C
OTIOpPOM HAa AJITOPUTM Yy4YEOHBIX ACHCTBUI), MOIB30BATHCS CAUHUIIAMUA H3MEPEHUS
o00BéMa.

Pemiath HecOXXHBIE 3aJa4yd Ha HM3MEPEHHE TE€OMETPUYECKUX BEJIWYUH B
MPAKTUYECKUX CUTyausaX (MIpU HEOOXOMMOCTH C BU3YaJIbHOM OMOPON).



6 KIIACC

Yucaa v BBIYMCICHUA

OpueHTHPOBATHCS B MOHATHUSAX U ONIEPUPOBATH HA 0230BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMHM C PA3JUYHBIMU BHJIAMHM YHCEJI M CIOCOOAMM WX 3alKCH, NEPEXOIUTh
(ecmu 3TO BO3MOKHO) OT OJAHOM (POPMBI 3alMCH YHCIIA K APYTOil.

CpaBHUBATh U YHNOPSAOYMBATH LIEJbIE YKCIIA, OOBIKHOBEHHBIC U JIECATHUYHbBIC
IpoOu, CpaBHUBATH YHCIIA OJTHOTO U PA3HBIX 3HAKOB.

BrimoHITh apudMeTHIecKre IeHCTBHS C HATypaIbHBIMH U IIEJIBIMUA YHCIIAMH,
OOBIKHOBEHHBIMHU U JCCATUIHBIMU JPOOSMH, TTOTOKUTEITHHBIMA U OTPHUIATSIBHBIMA
YU CIIAMHU.

BrIunciaTh 3HAaUEHUS YUCIOBBIX BBIPAXKEHUN, BBIMOJIHATH IPUKUIKY U OLIEHKY
pe3yibTaTa BBIUYMCICHUMN; BBINOJIHATH MPEOOpPa3OBaHUs YHMCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apr(PMETHUCCKUX JACHCTBUM.

CoOTHOCUTH TOUYKY Ha KOOPAMHATHOM MPSIMOM C COOTBETCTBYIOIINM €l YHCIOM
1 U300pakaTh YUCIIa TOYKAMU Ha KOOPJIMHATHOM MPSIMON, HAXOUTh MOIYJb YHCTA.

COOTHOCUTH TOYKH B IPSMOYTOJBHOM CHUCTEME KOOPAHMHAT C KOOpAMHATaAMU
3TON TOYKH.

OKpyrJisITh LI€JIbIE 4Yuclia U JAECATUYHBIE JpoOu (Mo oOpasily), HaXOIuThb
MPUOJIMKEHUS YUCEI.

YucsoBble 1 OyKBEeHHbIE BHIPAKEHUSA

OpueHTUpPOBATHCS B MOHATHUAX U ONEPUPOBATH HA 0A30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMHM C 3aIMCHIO CTETICHU YMCIa, HAXOIUTh KBAIpaT U KyO unciia, BBIUYUCIATh
3HAYEHUS MPOCTEHIINX YUCIIOBBIX BBIPAXKEHUM, COIEPKAILUX CTEIICHH.

[Tonb3oBaThCs MpHU3HAKAMHU JIETUMOCTH (IIPU HEOOXOJUMOCTH C OIMOPOW Ha
ITOPUTM TMPABUJIA), PACKIIAIBIBATh HATYpaIbHBIC YUCIIA HA POCTHIE MHOXKHUTEIIH.

*Tlonbp30BaThCS MACIITAOOM™, COCTABJISITH ITPOTIOPIIMU U OTHOIIICHUS.

Hcnonb3oBaTh OyKBBI JJi1 0003HAYEHUS YMCEI MPU 3alKUCA MATEMATUYECKUX
BBIDOKECHHUM, HAXOAUTh 3HAYCHUS OYKBEHHBIX  BBIPAXKEHUH, OCYIIECTBISAS
HEO0OXOMMbIC TOACTAHOBKM W TpeoO0pa3oBaHus (C OMOPOM Ha aJrOPUTM y4eOHBIX
NEeUCTBUIN).

Haxonuts HEen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemienue TekCTOBBIX 32124

Pemiath MHOTOIIArOBBIE TEKCTOBBIC 3a7aull apU(PMETUUECKHUM CIIOCOOOM C
ONOPOM Ha BOIIPOCHBIN IUIAH.

Pemiate MpoCTenIIme 3a/1a4u, CBSI3aHHBIC C OTHOIIICHUEM,
MPONOPLUOHAIBHOCTHIO BEJIMYMH, MPOIEHTAMH; PENIaTh TPU OCHOBHBIE 33/1aUud Ha
JPOOU M TPOIEHTHI.

Pemlats 3amauu, cojepKallle 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIUYUHBI:
CKOPOCTb, BpEMsl, paCCTOSIHUE, 1I€HA, KOJTUYECTBO, CTOUMOCTh; IPOU3BOAUTEIBHOCTD,
BpeMs, 00bEMa pabOThI, UCTIOIB3YS apuPMETHIECKUE NEHCTBUSA, OTICHKY, PUKHUJIKY;
MOJIb30BAThCS €IMHULIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BETUYUH.

CocTaBnsiTh OyKBEHHBIE BHIPAXKECHHS TI0 YCJIOBHIO 33/1a4U MOCJIE COBMECTHOTO
aHanu3a.

N3Bnekats uHOpMaIMIO, TMPEICTABICHHYIO B Ta0iuIlax, Ha JMHEHHOMH,



CTOJIOYATONM WM KPYroBOM JuarpaMMmax, HHTEPHPETHUPOBATH MPEJICTABICHHBIC
JIAHHBIEC; UCITIOJIb30BATh JaHHbIC [IPU PELIEHUU 3aa4.

[IpencraBusaTs UHGOPMAIUIO C MOMOIIBIO TAOJUII, JIUHEHHON W CTOJIOUYATOM
JarpamMm.

Harasgnas reomerpus

[IpuBoauTh NpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpa, HMEIOIUX (QopMy
M3YYCHHBIX TC€OMETPUYECKHX IUIOCKUX U MPOCTPAHCTBEHHBIX (UTYp, NPUMEPHI
PaBHBIX U CHMMETPUYHBIX (QUTYP.

N300pakath ¢ MOMOIIBIO ITUPKYJIS, TMHEHKH, TPAHCTIOPTUPA HA HETMHOBAHHOMN
Y KJIETYaTOM Oymare n3y4eHHbIC TUIOCKHE T€OMETPUIECKrEe GUTYPHI M KOHPUTYpaIHH,
CUMMETPUYHBIC (DUTYPHI.

NMeTp mpencTaBieHUE O TEOMETPUYECKUX TIOHATHSIX: PaBEHCTBO (QUTYD,
CUMMETPUSI, OCb CAMMETPHUHU, LIECHTP CUMMETPHHU.

HaxoauTe BETWYMHBI YTJIOB U3MEPEHUEM C OMOIIBIO TPAHCTIOPTUPA, CTPOUTD
yIIIbl 3aJaHHOM BEJIMYMHBI, MOJIB30BATHCS IMPU PEIICHUU 3a7ad IpaJayCHOW Mepou
YTJIOB; PAaclO3HABATh HA YEPTEKAX OCTPBINA, MPAMOM, Pa3BEPHYTHIN U TYIION yTJIbIL.

Bbluncnarh MIMHY JIOMaHOM, IEPUMETP MHOTOYTOJbHUKA, I0JIb30BATHCS
€IUHULIAMU U3MEPEHUS JUIMHBI, BBIPAXKATh OJIHA €IUHUIBI U3MEPEHHUS JJIMHBI YEPE3
Ipyrue.

HaxoauTp, UCTONb3ysl YEPTEKHBIE UHCTPYMEHTHI, PACCTOSHUS: MEXKIY ABYMS
TOYKaMH, OT TOYKHU JI0 IPSIMOM, VIMHY MTyTH HA KBAJIPaTHOM CETKeE.

Beruucnars  miomans  GUryp, COCTAaBJICHHBIX U3 MIPSIMOYTOJIBHUKOB,
HCIIOJI30BaTh pa30MEHNEe Ha MPSIMOYTOJIbHUKY, HAa paBHbIE PUTYPHI, TOCTPAaUBAHUE JI0
MPSIMOYTOJIbHUKA; TOJb30BaThCSI OCHOBHBIMHU €IWHHUIIAMH HW3MEPEHUS ILIONIAIHN;
BBIpaXaTh OJIHU €IMHUIIBI U3MEPEHUSI IUTIONIaAN yepe3 Ipyrue (pu He0OXOJUMOCTH C
OTIOPOM Ha CIPaBOUYHYIO0 UHGOPMAIIUIO).

Pacro3naBaTh Ha MOJAENAX M M300pPKEHUSIX TUPAMHUAY, KOHYC, MMJIMHID,
MCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA, PeOpO, TpaHb, OCHOBAHHUE, pa3BEPTKA.

N3006pakath Ha KJIeT4aTOM Oymare MpsMOYTOJIbHBIN MapajuieIenuneI.

Boraucisate 00b€M MpSIMOYTOJBHOTO TMapajuiesenuneaa, Kyoa, mojb30BaThCs
OCHOBHBIMU €IMHUIIAMH U3MEpPEHUS 00BhEMA; BHIpAXATh OAHU €IWHUIIBI U3MEPEHUS
o0BéMa yepe3 apyrue (C ormopoi Ha CIIPaBOYHYI0 HH(POPMAIIHIO).

Pemiath HeCHOXHbBIE 3aa4ll HA HAXOXKJICHHE T'€OMETPUUECKUX BEIWYUH B
MPAKTUYECKUX CUTYAUSAX (TP HEOOXOIUMOCTH C BU3YaIbHOM OMOPOH).

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPAy. 7-9
KJIACCBI
esu n3yyenust yueOHOro Kypca

Anrebpa sABIsS€TCSs OJHHMM U3 OMNOPHBIX KYypCOB OCHOBHOM IIKOJIBI: OHA
o0ecrieunBaeT M3Y4YCHHE IPYTUX AMCLUUIUIMH, KaK €CTECTBEHHOHAYYHOTO, TaK M
TYMaHUTApHOTO LIUKJIOB, €€ OCBOEHUE HEOOXO0IMMO ISl TPOJOHKEHUS 00pa30BaHUs U
B IOBCEAHEBHOM XMU3HU. Pa3zButue y 0Oy4arommxcs Hay4dHbIX MPEACTaBICHUN O
MIPOUCXOXKICHUU
U CYIIHOCTH ajireOpanyeckux aOCTpakiui, crocode OTpa)keHUs MaTeMaTUYeCKOi



HAyKOW SIBIIGHUW W TIPOIECCOB B MPUPOJAE W OOIIECTBE, PO MATEMaTUYECKOTO
MOJIETMPOBaHUSI B HAYYHOM MO3HAHUHU U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOT'O MHUPOBO33PEHUSI M KAYECTB MBIIUICHUS, HEOOXOUMBIX JUIsl aJanTaluyd B
COBpeMeHHOM MH(poBOM obO1miecTBe. M3ydeHnue anreOpbl €CTECTBEHHBIM 00pa3oM
o0OecrieunBaeT  pa3BUTUE  yMEHUA  HaOMOAaTh,  CpaBHHMBATh,  HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEWUCTBHUSI U BBIBOJABI, (OPMYIHPOBATH
yrBepkaeHus. OcBoeHre Kypca anreOpsl 00ecreymBaeT Pa3BUTHE JIOTHYECKOTO
MBIIUICHUSI OOy4YaroUIMXCs: OHM MCIOJIB3YIOT JICAYKTUBHBIE M WHIYKTHUBHBIC
paccyxzeHus, o000meHne W KOHKPETH3aIuio, aOCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeAmnojaracT 3HAYUTEIBHBIA OO0BEM  CaMOCTOSTEIBHON
NEATETPHOCTH  OOYYalONIIMXCS, TIOATOMY CaMOCTOSITEIBHOE  PEIICHHE  3ajad
€CTECTBEHHBIM 00pa30oM SIBIIETCS pean3alueil AesITeIbHOCTHOTO MPHUHIININA
o0yueHus.

B crpykrype mnporpamMmbl yd4eOHOTO Kypca «Airedpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOANYECKUE NuHuu: «YUucna u
BBIYMCIICHUSY; «ANTeOpanvyecKkue BBIPAKECHUS»; «YPAaBHEHUS M HEPABEHCTBAY,
«Dynkum». Kaxaas u3 atux coaepkaTelbHO-METOANYECKUAX JTMHUN PAa3BUBACTCS Ha
MPOTSDKEHUU TPEX JIET M3YyUEHUsI Kypca, €CTECTBEHHBIM 00pa3oM IMeperuvieTasch U
B3aUMOJICUCTBYS C APYTMMH €ro JUHUsMU. B Xoje m3ydeHus kypca oOydaroummcs
MPUXOJUTCS JIOTUYECKU paccCykaaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M C 3TUM 11€71€C000pa3HO BKJIIOYUTH B IPOrpaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, MPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/eibl MATEMAaTHYECKOT0 00pa30BaHuUsl 1
CIOCOOCTBYIOIIHE OBJIAJIEHUIO oOy4JaromumMucs OCHOB YHUBEPCAIHHOTO
MaTeMaTUYECKOro si3bIka. TakuM 00pa3oM, MOXKHO YTBEPKATh, YTO COJEPKATEIHLHON
U CTPYKTYPHOM OCOOEHHOCTBIO Kypca «AJredpay SIBISETCS €ro MHTErpUPOBaHHBIN
Xapakrep.

Conepxanue nuHUM «Yucna W BBIYUCIEHUS» CIYKUT OCHOBOW st
TaNMbHEHUIIIETr0 M3y4YeHUs MATEMAaTHKH, CIIOCOOCTBYET DPAa3BUTHUIO Y OOYYAIOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHUS TOJIb30BAThCS alTOPUTMAMU, a
TaKKe MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX JIsI TTOBCEAHEBHOM
XKU3HU. Pa3BUTHE MOHATHS O YKCIIE B OCHOBHOM IIIKOJIE CBA3aHO C PAllMOHAJIBHBIMU U
UPpALMOHATILHBIMHU YKCIIaMU, (OPMHUPOBAHUEM MPEACTABICHUN O JCHUCTBUTEIHHOM
qucye. 3aBepiieHrue OCBOCHUS YUCIOBOM JIMHUM OTHECEHO K CTapIlieMy 3BeHY 0OIIero
oOpa3oBaHus.

Conepxanue ABYX anreOpandecKux JIMHUN — « AnreOpandeckue BeIpaKEHUsD U
«YpaBHEHHS] YW HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOyyYarOIIHUXCA
MaTeMaTUYECKOro arrapara, HEOOXOAMMOTO [JIs pelIeHUs] 3ajlad MaTeMaTHKH,
CMEXHBIX TIPEAMETOB W MPAKTUKO-OPUEHTHPOBAHHBIX 3a/lady. B OCHOBHOU IIKOJIE
y4eOHBI MaTepuana TPYNIUPYyeTcs BOKPYT pallMOHAIBHBIX BBIpaXEHHH. Anredpa
JEMOHCTPUPYET 3HAUCHUE MATEMATUKH KakK sI3bIKa JUIsl IOCTPOCHUSI MAaTEMATHUUECKUX
MOJIeJIeH, OMUCAHUs MPOIIECCOB W SIBIICHUW peadbHOro Mupa. B 3amaunm oOyueHus
anredpe BXOIAT TaKXkKe JaJbHEHINee pa3BUTHE aJTOPUTMHUYECKOTO MBIIUICHUS,
HEO0OXOAMMOro, B YaCTHOCTH, IIJII OCBOEHHUS Kypca MH(POPMATHKH, W OBJIAJCHHE
HaBBIKAMHU JIElyKTUBHBIX paccykaeHuil. [[peodpasoBaHne CMMBOJIBHBIX (DOPM BHOCHUT



CBOM cmeuu@uueckuid BKJIaJ B PpPa3BUTHE BOOOPaKEHUS, CIOCOOHOCTEN K
MaTeMaTH4eCKOMY TBOPYECTRBY.

Conepxxanue (yHKIMOHAIBHO-Tpa(pUUECKON JTUHUM HALEIEHO Ha MOJyuyeHUe
IIKOJbHUKAMU 3HAHUH O (YHKUMAX KaK BaKHEHIIEH MaTeMaTH4ecKOW MoJenu s
ONMCAHMUA M HUCCIENOBAaHMS Pa3HO-00pa3HBIX MPOIECCOB U SIBICHUM B MPHPOJE U
obmiectBe. M3ydeHue 3TOro Marepuana CIOoCOOCTBYET Pa3BUTHIO y 0OydYarOLIUXCs
YMEHHsI HCIIOIb30BaTh PA3IUYHbBIC BBIPA3UTEIbHBIEC CPEJCTBA S3bIKa MAaTEMaTHUKU —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckue, BHOCHUT BKIag B (OpMUPOBAHUE
MpEe/ICTaBICHUIA O POJIM MAaTEMATUKH B PA3BUTUU [TUBUIIN3AIUHN U KYJIbTYPBHI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHE

CornacHo yueOHOMYy IUIaHy B 7-9 Kiaccax u3ydaercs Y4yeOHBIH Kypc
«Anrebpay, KOTOpPbIM BKIIOYAET CIEAYIOLUIME OCHOBHBIC pa3feiibl COJACpKaHMUA:
«Uucna ©  BBIUMCIHEHUS», «ANTeOpandyecKkue BbIPpAXKECHHS», «YpaBHEHUS U
HEpaBEHCTBA», «DyHKIINMNY.

VY4eOHbIN IJIaH Ha HU3y4deHue anreOpel B 7-9 kinaccax OTBOAUT HE MeHee 3
y4eOHBIX 4acOB B HENEIIO0 B TEYEHHE KaKIOro roja oOydeHHs, BCETO 3a TPHU roa
oOyuenust — He MeHee 306 yuyeOHBIX 4acoB.

COAEPXAHUE YYEBHOI'O KYPCA «AJIT'EBPA» (I1O0 TOAAM OBYYUEHNM )
7 KIIACC
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Jpobu OOBIKHOBEHHbIE W JECATUYHBIEC, MEPEXO0] OT OJHOM (OPMBI 3amUCU
npobeit k gpyroi. IloHaTtwe palMoHAIBHOTO 4YHCJA, 3alUCh, CpPaBHEHUE,
YHOOpAJOYMBAHUE  PALMOHAJIBHBIX  4HMcel.  ApudMernyeckue  JEUCTBHUS  C
palMOHAIIBHBIMA YHWCJIaMHU. PeleHne 3amad W3 peajbHOM NPAKTUKM HA YacTH, Ha
TpoOu.

CreneHb C HaTypaJbHBIM IIOKa3aTeJeM: OIpelesieHue, MpeodpazoBaHKe
BBIp)KEHUI Ha OCHOBE ONPEENICHUS, 3alIUCh OOJIBIINX YUCEIL.

[TpoueHThl, 3anKUch NPOLIEHTOB B BUAE APOOU U IpoOU B BUJE MpoLEHTOB. Tpu
OCHOBHBIE 33/1a4¥ Ha IIPOLEHTHI, PELICHUE 3aa4 U3 PEabHON IIPAKTUKHU.

[IpuMeHeHne  INPU3HAKOB  JACIMMOCTH, Pa3jIOKEHUE HA  MHOXKHUTEIU
HaTypaJbHbIX YUCE.

PeanbHble  3aBUCMMOCTH, B TOM  4Hciae T@psiMas U oOparHas
MIPONIOPLIMOHAIBHOCTH.

AuredpanvyecKue BbIPpAKEHUA

IlepeMeHHbIE, YKUCIIOBOE 3HAYEHUE BBIPAXKEHUs C INEpEeMEHHOH. JlomycTumeble
3Ha4YE€HUsl NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXy BEIMYMHAMHU B BHJIE
(dbopmyibl. Beruucnenus no gopmymnam.

[IpeoOpazoBanre OYKBEHHBIX BBIPAKEHUN, TOXKJAECTBEHHO PAaBHbIE BHIPAXKEHUS,
npaBujia MpeoOpa3oBaHUS CyMM W NPOU3BEACHUMN, MpaBUiIa PACKPBITHS CKOOOK H
MPUBEICHUS ITOTOOHBIX CJIaraeMBbIX.

CBoJiCTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.



OpHounensl 1 MHOrowieHsl. Crenenb MHorowieHa. CioKeHHE, BbIYMTAHUE,
YMHOKE€HHE MHOTO4IeHOB. DOpMyJIbl COKPAIEHHOTO YMHOKEHHUS: KBapaT CyMMBI U
KBajapar pasHoctu. dDopmyna pasHOCTH KBajapaToB. Pa3iiokeHWEe MHOIOUYIEHOB Ha
MHOKHTEIIN.

YpaBuenus

VYpaBHeHHE, KOpPEHb YpaBHEHUS, IpaBUja NpeoOpa3oBaHUsl ypaBHEHHS,
PaBHOCUJIBHOCTh YPaBHEHUH.

JIuHeliHOE ypaBHEHHME C OJHOM NIEPEMEHHOW, YHCIO KOPHEH JIMHEWHOTO
YpaBHEHUS, PEIICHNUE JUHEHHBIX ypaBHEeHUI. COoCTaBlIeHUE YPaBHEHUM IO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 € MOMOLIBIO YPABHEHUMN.

*JIuHelHOE ypaBHEHHUE C ABYMs IIEPEMEHHBIMU M ero rpaduk 2. CucTeMa JByX
JVHEWHBIX YpPaBHEHUW C JAByMs IIEpEMEHHBIMU. PemieHue cucreM ypaBHEHUH
coco0OM MOJICTaHOBKH. [IprMephl peleHus TEKCTOBBIX 3a7a4 ¢ MOMOIIbI0 CUCTEM
YPaBHCHUU.

DOyHKUUHA

KoopnrHara Toukn Ha npsiMoil. UuCIOBbIE MPOMEXYTKH. PaccTosiHue MexIy
JBYMSI TOUKaMHU KOOPAUHATHOW MPSIMOM.

[TpsimoyromnbHas cucrema koopauHart, ocu OX u Oy. AGcuucca v OpIuHaTa TOUKH
Ha KOOpAMHATHOW MIocKOCTH. [Ipumepsl rpadukoB, 3aAaHHbIX GopMmynaMu. YreHue
rpauKOB peaJIbHbIX 3aBUCUMOCTEH.

[Honarue Gpynkuuu. ['paduk ¢pynkumu. CpoiictBa GyHKUMM. JIuHeliHas pyHKIUA,
e¢ rpadpuk. I'padpuk pynkumm Yy = kx + b. *I'papuueckoe pemreHue JTHHEHHBIX
YpaBHEHUH U CUCTEM JINHEWHBIX YPaBHEHUN™.

8 KUIIACC
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KBagparueiii kopeHb u3 uyucina. *lloHste 00 uHppalMOHAIBHOM YHCIIE.
Hecsatuunble TpUOIMKEHUST UppalMOHANBHBIX uncen™. CBoicTBa apupmeTHIecKux
KBaJPaTHBIX KOPHEN U MX MPUMEHEHHE K MPEeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUN U
BBIUMCIICHUSM. * JIeHCTBUTEIIBHBIC YMCIA™.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aUCh YKCIIA.

AJiredpanyeckue BbIpaKeHUs

KBazpaTHbIi TPEXUIICH; PA3JIOKEHNUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIH.

AnreOpanyeckas npoOb. (OCHOBHOE CBOMCTBO aireOpandeckoil JpoOwu.
CnoxxeHue, BbIUMTAHUE, YMHOXKEHHUE, [eJIeHHE anredpandyeckux ApoOe.
PanmonanbHble BbIpaKEHUS U UX TIPe0Opa3oBaHueE.

YpaBHeHMs U HEPABEHCTBA

KBagparHoe ypaBHeHue, (popMmyna KOpHEH KBaJIpaTHOro ypaBHeHHs. *Teopema
Buera*. Pemenne ypaBHeHUH, CBOJSAIIMXCS K JIMHEHHBIM U KBaApaTHbIM. [IpocTeiime
TPOOHO-PAIIMOHATIBHBIE YPABHEHHSI.

*T'padmueckas UHTEpIIpETALUSl YPABHEHUN C JBYMS MIEPEMEHHBIMU U CUCTEM
JUHEHHBIX YpaBHEHHH ¢ JAByMs TNepeMeHHbIMU™. Ilpumepbl pemieHus: cucrtem

2 BHGCL Hu gajice * * 0003HAYEHBI TEMBbI, U3YUCHHUC KOTOPLIX HPOBOAUTCSA B O3HAKOMUTEJIILHOM ILIaHE. He,uaror
CaMOCTOATEJILHO OIPCALCIIACT 00BeM H3y4aeMoro mMmarepuaja.



HEJIMHEWHBIX YPABHEHUU C IByMS IEPEMEHHBIMU.

Pelienre TEKCTOBBIX 3aJ1au aaredpandyeckuM CrocoooMm.

YHucnoBble HEPABEHCTBA M MX CBOMCTBA. HepaBEHCTBO C OJHOM INEPEMEHHOMU.
PaBHOCWIIBHOCT, HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJTHOM IMEPEMEHHOM.

DyHKUIMHA

[Tonsarue pynkuun. O671aCTh ONpEICICHUS] U MHOXKECTBO 3HAYCHUN (yHKIIUH.
Crioco0bl 3a1anust QyHKITHIA.

I'paduk ¢Pynkumu. Utenune cBoiicTB QyHkimu mo e€ rpaduky. [Ipumepst
rpadukoB QyHKINN, OTpasKAIOIIUX PEATbHBIE MPOIIECCHI.

OyHKIMY, ONUCHIBAIOIIME TMPSMYI0 U OOpaTHYI0 MNPONOPLHOHAIbHBIC

k
3aBUCHMOCTH, uX rpadukn. Oyakuuuy = X2y = X3,y = /x, Y =~ *T'paguueckoe

pelieHre YpaBHEHUM U CUCTEM ypaBHEHUI™.
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PanmonaneHple 4Kcna, *HppalMOHATIbHBIE YUCIA, KOHEUHbIE U OECKOHEUYHBIE
JecsITUUHbIE 1poOu. MHOXKECTBO 1eHCTBUTENBHBIX UNCENT; AEUCTBUTEIbHBIC YUCIIA KaK
OecKOHEUHbIE JAecATUYHbIE ApoOU. B3aMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKE€CTBOM JICCTBUTEIIBHBIX YUCEI U KOOPAUHATHOU IPSAMOM.

CpaBHeHME  JEWCTBUTEIBHBIX  4YMCEN, apudmeTuyeckue JEHCTBUS €
JIEHUCTBUTENBHBIMU YU CIIAMU ™.

Pasmeppl OOBEKTOB OKpYXKAIOLIEro MHUpPa, UIMTEIBHOCTh IPOLECCOB B
OKPY’KAIOIIEM MUPE.

[Tpubnnk€HHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTh MpUOIMxKeHus. OKpyriieHue
yucen. [[puknaka v o1eHKa pe3yabTaTOB BEIYUCICHUN.

YpaBHeHHS U HEPABEHCTBA

JIuneiinoe ypaBHEHME. PemieHne ypaBHEHUM, CBOASIINXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHMH, CBOIAIIMXCS K KBaApaTHBIM.
bukBanpatHoe ypaBHenue. *Ilpumepsl pelieHus ypaBHEHHM TpeThell W 4eTBEPTOM
CTereHel pa3ioKeHneM Ha MHOKUTENN ™.

Pemenne npoOHO-palinOHAIbHBIX YPaBHEHUH.

Pemenne TeKCTOBBIX 3aa4 alreOpandeckumM METOIOM.

VYpaBHeHHe ¢ ByMsi MepeMEHHbIMU U ero rpaduk. Pemenue cuctem aByx
JIMHEMHBIX YPAaBHEHHUM C ABYMS NEPEMEHHbIMU. PelieHue cucrem IByX ypaBHEHU,
OJIHO U3 KOTOPBIX JHHEHHOE, a Jpyroe — BTOpoi creneHu. [padudeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHEHHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TnepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
I'paduueckass uHTEprpeTandss HEPAaBEHCTB W CUCTEM HEPABEHCTB C JIBYMS
IIEpEMEHHBIMM.



DyHKIUU
Ksagparuunas ¢ynkuus, eé rpadpuk u cBoiictBa. IlapaGosa, KOOpAMHATHI
BEPIIMHBI apaboJIbl, 0Ch CHMMETPHU MapaboIbL.
I'paduxu QyHKIMIL: y = kx, y = kx + b, y = X%,
k .
y =x,y = — M X CBOJCTBA.

YucsioBbIe MOCIE10BATEILHOCTH U IPOrPecCum

[TonsiTHe YMCIOBOM IMOCIENOBATEIBHOCTU. 3aJlaHuE IOCIIENOBATEIbHOCTH
pPEKyppEeHTHOH opMyIoit u GopMyInoi N-ro dieHa.

Apudmernueckass u reomerpuueckas mnporpeccud. dopmynsl N-ro 4iIeHa
apu(pMeTUYECKON U TeOMETPHUECKON MPOTrPEeCcCHii, CyMMBI TIEPBBIX N UJICHOB.

*MN300pakeHre YJICHOB apu(PMETHUECKOM U TEOMETPUUYECKOM Mporpeccuit
TOYKAMH HAa KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIM M DKCIOHEHIMAJIBHBIA POCT.
CnoKHble TPOLEHTHI™.

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHUS PABOYEN
I[TPOI'PAMMBI KYPCA «AJIT'EBPA»

OcBoenue yueOHOTO Kypca «AnreOpa» Ha YpPOBHE OCHOBHOIO OOIIIETO
oOpa3oBaHUsl JIOJDKHO OOECleurBaTh JOCTIKEHHUE CIEAYIONIMX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

7 KIIACC

Yuciaa v BIYMCICHUSA

BbinonHATh, codeTras yCTHbIE U NHCbMEHHBIE NPUEMBI, apUPMETHUECKUE
NEUCTBUA C PAllMOHAIILHBIMU YHCIIAMH.

HaxonuTh 3HAaY€HUs YMCIOBBIX BBIPAXKEHHM; MPUMEHATH pPa3HOOOpa3HbIE
CoCcOObl M MPUEMBI BBIYMCICHHUS] 3HAUYEHUW APOOHBIX BBIPAKEHUMN, COAEpIKAIIUX
OOBIKHOBEHHBIC U JCCATUYHBIC JPOOH.

[lepexomuth OT onHOM (OpMBI 3amuicH 4YMcen K Jpyroil (mpeoOpa3oBbIBATh
JNECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YAaCTHOCTU B OECKOHEUHYIO JECATHYHYIO IpoOb). CpaBHUBATH U
YIOPAI0YMBAThH PAIMOHATIBHBIE YUCIIA.

OKpyIJsITh Yucia.

BBINONHATS MPUKUIKY U OLIEHKY PE3yJibTaTa BBIYMCICHHUM, OLECHKY 3HAaYCHUH
YU CJIOBBIX BBIPAKECHUMU.

BBITIONHATH AEHCTBUS CO CTETICHSIMU C HATYPAJIbHBIMU MMOKA3aTEIsIMU (C OMTOpOit
Ha CIIPaBOYHYIO HH(POPMAIIHIO).

[IpuMeHsATh NPU3HAKU AEIUMOCTH, PA3JI0KEHNE Ha MHOXKHUTEIN HATYPAIbHBIX
YHCel.

Pemars mnpocreiiime NpakTUKO-OPUEHTUPOBAHHBIE 3a/layM, CBSI3aHHbIE C
OTHOIIIEHUEM  BEJIMYUH,  MPOMOPLUUOHAILHOCTBIO  BEJIMYMH,  NPOLEHTAMU;
MHTEPIIPETUPOBATH PE3YIbTATHI PEIICHHUS 337a4 C Y4ETOM OIPaHUYECHUM, CBSI3aHHBIX CO
CBOMCTBaMHU pacCMaTPUBAEMBIX OOBEKTOB.

AsredpanvyecKue BbIPpAKEHUA



OpueHTUpOBaTbCA B TOHATUAX M ONEpPUpPOBaTH Ha 0a30BOM ypOBHE
anreOpanyecKkor TEpPMUHOJIOTHENH U CUMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKEHUW TMpPU 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BoInonHATh peoOpa3oBaHusi LEJIOT0 BBIPAXKEHUS B MHOTOYJIEH MPUBEACHUEM
MOJIOOHBIX CJIaraeMbIX, PACKPHITHUEM CKOOOK.

BBINONHAT yMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH W MHOTOWIEHAa Ha
MHOT'OWIEH, IPUMEHATh (DOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH (C OMOpoi
Ha CIPaBOYHYIO0 HH(GOPMAIIHUIO).

OCyIIECTBIIATh PA3JIOKEHUE MHOIOYIEHOB HA MHOXHUTEIM C IOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXHTENS, TPYIIUPOBKH CIaracMbIX, MPUMEHEHHUS
(hopMyIT COKpAIEHHOTO YMHOKEHUS (C OTOPOH Ha CIIPABOYHYIO HH(POPMAITHIO).

[TpumensTs npeoOpa3oBaHKsi MHOTOWICHOB JJIs PEIICHUS Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEKHBIX ITPEAMETOB, U3 PEATbHOW MMPAKTUKH.

Hcronb30BaTh CBOMCTBA CTENEHEM € HATypajJbHBIMM IIOKA3aTEISIMU U1
npeoOpa3oBaHus BEIPAXKEHUH (C OMOPOM Ha CIIPaBOYHYIO HUHPOPMAIIHIO).

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NPUMEHSSA IIpaBuia
nepexoa OT HCXOJAHOIO YPaBHEHHUS K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBisgeTCs JIn
YHUCJIO KOPHEM YPAaBHEHHS.

Nmetp mpencraBieHue O rpaUyeckux METOJaxX HpPH PEIICHUH JIMHEHHBIX
YPAaBHEHHM U UX CHUCTEM.

[lonOupaTe mnpuMepbl Map YHCEN, SBISIOMMUXCA PEIICHUEM JUHEHHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPJIMHATHOM TUIOCKOCTU IrpauK JUHEHHOTO YpaBHEHHS C ABYMS
MEePEMEHHBIMU; TIOJIb3YSACh IPAUKOM, TPUBOJAUTH PUMEPHI PEIICHUS] YPABHEHHS.

Pemiate cucteMsl JByX JUHEHWHBIX YPABHEHUN C ABYMS EPEMEHHBIMHU, B TOM
gucIie rpaduvecku (C Ormopoi Ha aNroOpuTM yIeOHBIX JIEHCTBHA).

CocTaBndTh (1MOCJIE COBMECTHOTO aHAJIN3a) U peliaTh JMHEWHOE ypaBHEHUE WU
CUCTEMY JIMHEWHBIX YPAaBHEHHMI IO YCJIOBHIO 3a/ayd, WHTEPHPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M ITOJTYYEHHBIN pe3ynbTar.

Koopaunarel u rpadpuxu. @yHKUUU

N300pakath HA KOOPJAUHATHOMN MPSIMOM TOYKH, COOTBETCTBYIOIIHNE 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, UHTEPBAJbl; 3alMChIBATh YHCIIOBBIE NMPOMEXKYTKH Ha
anreOpanyecKkoMm si3bIKe.

OTtMmeyaTh B KOOPAMHATHOW IUJIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAHMHATAM;
CTPOUTH TPaPUKH JTUHEHHBIX PyHKINH. CTpouTh Tpaduk GyHkmu Y = KX + b,

OnuceiBaTh € NOMOUIBI0 (YHKIMI HM3BECTHBIE 3aBHUCHUMOCTH  MEXIY
BEJIMYMHAMU ([0 aJITOPUTMY YYEOHBIX NEUCTBHI): CKOPOCTb, BPEMs, PACCTOSHUE;
1[eHa, KOJIMYE€CTBO, CTOMMOCTD; TPOU3BOJUTEILHOCTD, BpEMS, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crmocoO MpeACTaBICHUS W aHamu3a WHOOpMaIuy;
U3BJIEKATh U MHTEPIPETUPOBATH HH(OPMALIHIO U3 TPadUKOB pPeaJbHBIX MPOLECCOB U
3aBUCHUMOCTEMN.
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Hcnonb30BaTh HavyalbHBIE MPEACTABICHHUS O MHOYKECTBE JIEMCTBUTEIBHBIX
YyyCeN I CPaBHEHMs, OKPYIJIEHUS W BBIYMCIEHUI; M300paXkaTh JNEHCTBUTEIbHBIC
YHUCJIa TOYKaMH Ha KOOPAWHATHOU MPSMOU.

[IpuMeHsATh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HaXOIUTh
KBaJpaTHbIE KOPHH, HCIOJIb3ysd IPU HEOOXOIMMOCTH KaJIbKYJSITOP; BBIIOJHATH
npocTeiiire TpeoOpa3oBaHUs BBIPAKEHUN, COACpPXKAIIUX KBAJpaTHBIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX U MaJbIX YHMCEN C MOMOUIBIO JCCATUYHBIX
npoOeii u creneHelt yucna 10.

AnredOpanveckue BbIPAKEHUS

[IpyMeHATP MOHATHUE CTENEHW C LEJIbIM II0Ka3aTEJIEM, BBINOJHITh
npeoOpa3oBaHusl BBIPAKEHUN, COIEPXKALUX CTENEHU C LENbIM IoKazareiaeMm (c
MCIIOJIb30BaHUEM CIPABOYHON MHPOPMAITUH).

BBINONMHATE HECIIOXKHBIE TOXAECTBEHHbIE NpeoOpa3oBaHUs PpPalMOHAIBHBIX
BBIPA)KEHUI HAa OCHOBE NpaBWJI JEHCTBUM HAJ MHOrOYJIECHAMHU M ajnreOpandecKuMu
TPOOSIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumensTh npeoOpa3oBaHUs BBIPAXKEHUM JJIA PEIIECHUs pa3IMYHbIX 337a4 U3
MAaTEMaTUKH, CMEKHBIX NPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

PemaTe nuHelHbIe, KBaJpaTHbIE YPAaBHEHMS (C MCIIOIB30BAHUEM CIPABOYHOM
uH(opMaIuu) M palloOHaIbHbIE YPAaBHEHUsSI, CBOJAIIMECS K HUM, CHUCTEMBI JBYX
YPAaBHEHUM C IBYyMs IIEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIINE UCCIEAOBAHUS YPABHEHUIN U CUCTEM YPABHEHUM, B TOM
quclie ¢ NpUMEHEHUEM TIpaduyecKux MpeAcTaBleHUI (yCTaHABIMBATb, UMEET JIU
YPaBHEHUE WIM CUCTEMa YPAaBHEHHWW PELICHUS, €CIIM UMEET, TO CKOJIBKO, W Mp.) C
OTIOPOM Ha aNTOPUTM YUEOHBIX TCHUCTBUM.

[lepexoguTh OT ciOBECHON (OPMYIMPOBKM 3alauyud K €€ anreOpandyeckoi
MOJEIN C TOMOIIBIO COCTABJIEHUA YPABHEHHUS WJIM CHCTEMBI YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJa4H MOJIYYEHHBIN PE3yNbTaT.

[IprMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB U1 CPABHEHUS, OLICHKHU; PEIIaTh
JIMHEWHbIC HEPABEHCTBA C OJHOM MEPEMEHHON U UX CHUCTEMBbI; laBaTh TPaPpUUECKYIO
WJUTIOCTPALMIO MHOXKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUIMHA

OmnepupoBarb Ha 0a30BOM YypoBHE (YHKIMOHAJIbHBIE MOHITHS M SI3bIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAuUEHUs); OINpeNessaTh 3HaueHHe (QYHKUUU IO
3HAYEHUIO apTyMEHTA; ONPeAeNsATh CBOMCTBA (DYHKIUU MO €€ rpauKy.

Ctpouts rpaduKy 2IeMeHTApHBIX QyHKIUH Buga , Y = X%, Yy =x3y =/x ,y=

K . . ,
~; OTHCHIBATH CBOHCTBA YMCIIOBOM bynkuuu no e€ rpaduxy (mpyu HEOOXOIUMOCTH C

HaIPaBJISIOLIEN TOMOIIBIO).



9 KUIIACC

Yucaa v BBIYMCICHUA

CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U UPPAMOHAJIBHBIC YHCIIA.

BrimmonusaTe apupmMeTnieckue JeiCTBUS ¢ pallMOHAIBHBIME YHCIIAMU, COUeTast
YCTHBIE W NHUCHbMEHHBIE MPUEMBI, BBINOJHATH BBIYUCIECHHUS C WPPALHOHATIBHBIMU
YU CIIAMU.

HaxonuTth 3Ha4eHUs CTENEHEN ¢ LeJIbIMU MTOKa3aTeIIMU U KOPHEN; BBIYUCIISTh
3HAYEHHUS YUCIIOBBIX BBIPAXKEHUH.

OKpyrasiTe JAEUCTBUTENbHBIE YHCIA, BBINOIHATh MPUKUAKY pPE3YJIbTaTa
BBIYMCJIEHUI, OLIEHKY YMCIIOBBIX BBIPAKECHHUII.

YpaBHeHUs U HEPABEHCTBA

Pemate nMHENHBIE U KBAaJpaTHbIE YPABHEHUS, YPABHEHUS, CBOISIINECS K HUM,
npocTeiime JpoOHO-pallMOHAIbHBIE YPABHEHHUSL.

Pemate mnpocTedire CHUCTEMBI JBYX JIMHEMHBIX YPaBHEHUU C JByMs
IIEPEMEHHBIMHU U CUCTEMBI IByX YPAaBHEHMI, B KOTOPBIX OJTHO YPAaBHEHHUE HE SBIISCTCSA
JMHENHBIM (110 BU3yaJIbHOH omnope).

Pemate mnpocTedime TEKCTOBBIE 3a/Jayd alreOpanyeckuMm CrocodooM ¢
MIOMOILIBIO COCTAaBJIEHUS YPaBHEHUS WJIM CUCTEMbl JBYX YpPaBHEHHH C JByMs
MEPEMEHHBIMHU.

[IpoBOAUTE MPOCTENIIIE UCCIIENOBAHUS YPABHEHUN U CUCTEM YPABHEHUM, B TOM
4ylyclie C NPUMEHEHHEM TIpadHuuecKuX MpeAcTaBieHUl (yCTaHAaBIUBaTh, UMEET JIH
YpaBHEHUE WM CUCTEMA YPABHEHUH PEILICHHUS, €CIIU UMEET, TO CKOJIBKO, H TIp.).

Pemarp nuHeElHbIE HepaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA; H300paxkaTb
pElLICHME HEPaBEHCTB Ha YMWCJIOBOW MPSIMOW, 3alMCHIBATh PELICHUE C IOMOILIBIO
CHUMBOJIOB.

PemaTe cucTeMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIKOYAOLINE
KBaJIpaTHOE HEPABEHCTBO; U300paXKaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHCIOBOU
IIPSAMO#, 3aIIUCHIBATh PEIICHHUE C TOMOIIBIO CHMBOJIOB.

Hcronb30BaTh HEPABEHCTBA MTPU PEILICHNUN Pa3IUYHbIX 3aa4.

DOyHKIUU

Pacnio3naBaTe (QyHKIMM H3y4yeHHBIX BHUJIOB. IlOKa3pIBaTh CXEMATHUYECKU
PAacIIoJIOKEHUE HA KOOPIMHATHOM TUIOCKOCTH rpadukoB ¢pyHkumi Buaa: y = KX, y = kX

K .
+bh ,y=a+bx+c,y=xy=+x,y = — B 3BHCHMOCTH OT 3HaYeHuii

KO3((PUIIMEHTOB; ONMUCHIBATh CBOMCTBA (PYHKITUIA.

Ctpouth W H300paxkaTh CXEMaTUYECKH TpauKy KBaJIpaTUYHBIX (DYHKITHH,
OTKCHIBAaTh CBOMCTBA KBAaIpaTUUHBIX (QYHKIUI 10 UX rpadukam.

Pacno3naBaTh KBaapaTHuHyl (DYHKLIHIO MO QopMmyse, TPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBbIe MOCTAECA0BATEILHOCTH H IPOrPEeCCHH

Pacno3naBaTh apu(pMETHUECKYI0 U T€OMETPUUECKYIO MTPOrPECCUU MPHU PA3HBIX
cnoco0ax 3aJaHusl.

BbIMONHATE ~ BBIYUCIEHUS C  HUCHOJb30BaHMEM GopMyd N-To  4YJieHa
apu(pMETUYECKOH M TEOMETPUUYECKOM MPOTrpeccuid, CyMMbl MEpPBBIX N YiIeHOB (C
OTIOPOM Ha CIPaBOUYHYIO0 UHGOPMAIIUIO).



PemaTs 3a7aun, CBSI3aHHBIEC C YUCIIOBBIMHU TIOCIIE0OBATEIIBHOCTSMH, B TOM YHCIIE
3aaud U3 peaTbHOM JKM3HH (C MCIOJNB30BaHUEM KaJbKyJIATOpa, LHU(POBBIX
TEXHOJIOTHH).

PABOQUYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPUS». 7-9
KJIACCBI
Henn n3yyeHust yueOHOro Kypca

OO1ue nenu u3ydeHus: yueoHoro kypea «I'eoMeTpus» 3aKIII0UaloTCs, MPEexKe
BCETO B TOM, YTO HA YpOKaX TEOMETPUU OOYUYAIOIIMICSI YYHUTCS TPOBOJIUTH
JIOKA3aTENbHBIE PACCYXICHUS, CTPOUTH JIOTUYECKHE YMO3aKIIOUYECHUS, JI0KA3bIBATH
UCTUHHBIC YTBEPKICHUA W CTPOUTh KOHTPIOPUMEPHI K JIOXKHBIM, IPOBOJUTH
PACCYXKJIEHUS «OT MPOTUBHOTO», OTIANYATH CBOMCTBA OT MPU3HAKOB, (HOPMYIUPOBATH
oOpaTHble yTBEpKJeHUsA. B 00ydyeHHHM YMEHHMIO pacCyXJaTb COCTOUT Ba)XKHOE
BOCIIUTATEJIbHOE 3HAYCHUE U3YUYECHUS T€OMETPUU, PUCYIIIEE UMEHHO OTEYECTBEHHOU
MaTEMATUYECKOMN IIKOJIE.

BTopoii 1enpr0 M3ydeHUsT TEOMETPUU SIBISIETCS MCIOJIB30BAaHUE €€ Kak
WHCTPYMEHTA MPU PEHICHUM KAK MATEMATUYECKUX, TaK M NPAKTUYECKUX 3a/]ady,
BCTPEYAIOIINXCS B PEAUTBHOM KU3HUA. DTOMY COOTBETCTBYET BTOPAsl, BHIUYUCIUTEIbHAS
JVUHUS B H3YYEHUH TEOMETpPUM B IIKoJe. JJI1 3TOro y4HMTENt0 pPEKOMEHIYETCA
noAOUpaTh 3aJauyu MPaKTUUYECKOTO XapakTepa Ui pacCMaTpPUBAEMbIX TEM, YUUTh
00y4Yaromuxcsi CTPOUTh MATEMATUUYECKUE MOJIENIM PEabHbIX )KU3HEHHBIX CUTYaIIH,
MPOBOJIUTh BBIYMCIICHUS W OIICHUBATh aJICKBAaTHOCTh IMOJYYEHHOTO pe3yJbTaTa.
Kpaiine BaxxHO mNOAYEPKMBATH CBSI3W TE€OMETPUU C JPYTUMH IPEIMETaAMH,
MOTHUBUPOBATh HCIOJIb30BaTh OIMPEJCICHUS TEOMETPUYECKUX (PUTYpP U TOHSTHH,
JIEMOHCTPUPOBATH MPUMEHEHHUE TIOJyUYEHHBIX YMEHUH B (DU3UKE U TEXHUKE. ITHU CBSI3U
HauOoJsee sIpko BUIHBI B TeMax «BekTops», « TpuroHoMeTpudeckue COOTHOUICHUS,
«Meton koopaunat» u «Teopema [Tudaropar.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yuyeOHOMY TIuTaHy B 7-9 Kiaccax wu3ydaercss Y4YeOHBIH Kypc
«l'eomeTpus», KOTOPBIM BKIIOYAET CIECAYIOLIME OCHOBHBIE PA3JECIbl COIACPIKAHUS:
«I"eomeTpuueckue GUTypHI U KX CBOMCTBAY, «3MepeHne reOMeTpUYECKUX BEIIUYUHY,
a Takxke «JlekapToBel -KOOpAMHATBI Ha IUIOCKOCTH», «BekTope», «/IBHKeHUs
miockocti» U «IIpeobpazoBanust mo00u.

VY4eOHbIil MIaH NpeaycMaTpUBAET W3YyYEHUE TeOMETpUHM Ha 0a30BOM YPOBHE,
MCXO/I U3 HE MeHee 68 yueOHBIX 4acoB B yueOHOM TOAy, BCEr0 3a TP roga 00yyeHus
— He MeHee 204 yacos.

COJIEPYKAHUE YUEBHOI'O KYPCA «'EOMETPUSI» (II0 TOJAM
OBYUEHUST)

7 KIIACC

Hauvanbuble nousatus reomerpuu. Todka, npsMas, OTpe3oK, JIyd. Yroa. Buasl
yriioB. BepTukanbHble W CMexXHble yIubl. buccexkrpuca yrma. Jlomanas,



MHOTI'OYTOJIbHUK. [lapayiensHOCTh U MEPIEHANKYISIPHOCTD IPSIMBIX.

*CummeTpuunble  Qurypsl. OCHOBHBIE CBOMCTBA OCEBOH CHMMETPUH™*S,
IIpuMepsl CHMMETPUU B OKPYIKAOIIEM MHpE.

*(OCHOBHBIE ITOCTPOEHUSI C TOMOUIBIO IUPKYJIS U TUHEHKU ™,

Tpeyronsuuk. BeicoTa, Mmeauana, buccekTpurca, ux cBoicTBa. PaBHOOEIpeHHBII
Y PaBHOCTOPOHHHU TPEYrOJIbHUKU. HepaBeHCTBO TpeyrojbHUKA.

CBolicTBa U NMPU3HAKU PaBHOOEIPEHHOIO TpeyrojabHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa ¥ NMPU3HAKU NapaJieNbHbIX MpsAMbIX. CyMMa yrioB TPEYroJbHHKA.
Breninue yriel TpeyroibHuKAa.

[IpssMoyrosibHbI ~ TpeyroJbHUK. CBOWCTBO MeAHAaHbl MPSIMOYTOJIBHOTO
TPEyTOJbHUKA, IPOBEAEHHON K rUnoreHyse. [Ipu3Haku paBeHCTBA NMPSAMOYTOJBHBIX
TPEYTOJIBHUKOB. [IpAMOYTONIbHBINA TPEYTOJIBHUK C yIioM B 30°.

HepaBeHcTBa B reoMeTpuu: *HEPAaBEHCTBO TPEYTOJIbHHUKA*, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OoJibLIEM YIJie U OOJbIIEH CTOPOHE TpPEYroJbHHKA.
IleprieHIUKYIISp ¥ HAKIIOHHAS.

*T'eomerpuueckoe MecTo Touek.™ buccekrpuca yrima W cepelUHHBINA
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpy>KHOCTB ¥ KpYyT, XOp/ia U TUaMETP, X CBOKCTBA. B3auMHOE pacnoioxkeHue
OKpPYXXHOCTM U mpsmou. KacarenpHas M ceKymas K OKPYXHOCTH. OKpy»KHOCTb,
BIIMCaHHAas B yroJy. BrincanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIIACC

YetsipéxyronpHuku. [lapamnenorpamMm, ero npusHakd U cBoicTBa. YacTHbIe
Clyyad TapauiesiorpaMMoOB (IpsIMOYTOJIbBHUK, pOMO, KBaapaT), UX MpPU3HAKU U
cBoiicTBa. Tpameuusi, paBHOOOKas Tpamnenusi, €€ CBOWCTBA MW MPU3HAKHU.
[IpssmoyroJsibHas Tpaneuus.

*Meton ynBoeHus Menuanbl. LleHTpanbHas CHMMETpUS.

Teopema @arneca u TeopeMa 0 MPONOPIUOHAIBHBIX OTpe3kax. CpeaHrue TMHUN
TPEyTOJbHUKA U Tpaneunu. LleHTp macc TpeyroibHuKa.

[logobue TpeyrodbHUKOB, KO3(PduuueHT mnoaodus. Ilpusznaku noxoous
TpeyrojabHUKOB™. [IprMeHeHre noo0us Mpy pelieHny NPaKTUYECKUX 3aa4.

CpoiictBa mmomaneir reomerpudeckux ¢uryp. Dopmynsl mias TUIOMIAAH
TpeyrojbHUKa, MapamienorpaMma, pom6a u Tpaneuud. OTHOUIEHHME IUIOIIAJCH
Mo00HBIX (Uryp.

Brruncnenne mmomaned TPEyroJbHUKOB U MHOTOYIOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
MIPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO yria MNpsIMOYTOJIBHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMETpUYecKHe (PYHKIIMHU YTIIOB
B 30°, 45° u 60°.

8 BHGCL Hu gajice * * 0003HAYEHBI TEMBbI, U3YUCHNEC KOTOPLIX NPOBOJAUTCSA B O3HAKOMUTCJIIbHOM ILJIaHE. HCH&FOF
CaMOCTOATEJILHO OIPCALCIIACT 00BeM H3y4aeMoro mMmarepuaja.



BrimcaHHbIE M LEHTPAJIBbHBIE YIJIbI, YTOJI MEXKY KAaCaTeJIbHOM U XOPIOH. YTJIbI
MEXAY XOpPAAaMM U CEKyIlMMH. BrucaHHbBIE M ONHCAHHBIE YETHIPEXYTOIbHUKH.
B3aumHoe pacnonoxxenune nByx okpyxHocted. Kacanume oxpyxHocted. OOmue
KacaTeJIbHbIE K ABYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, Tanresc yrioB ot 0° 7o 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOX1eCTBO. POPMYIIBI TPUBEIACHUSI.

Pemenue TpeyronsHukoB. TeopemMa KOCUHYCOB M TeOpemMa CUHYCOB. Perienue
NPAKTUYECKUX 3a]1a4 C UCTIOIb30BaHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CUHYCOB.

*TIpeobpazoBanue mogoo6us. [lomodrue cooTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0 mpoU3BEACHUN OTPE3KOB XOP/I, TEOPEMBI O IIPOU3BEACHUH OTPE3KOB
CEKYIIUX, TeOpeMa O KBaJipaTe KacaTeIbHON™.

Bektop, nmHa ~ (MOIyJib)  BEKTOpA,  COHAIPAaBJIEHHBIE  BEKTOPBI,
MIPOTUBOIOJIOKHO HAIMPABJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OMEpallMd  HaJl BEKTOopaMu. PasnoxeHue BeKTOopa IO  JIBYM
HEKoJTMHEeapHbIM BekTopaMm. KoopauHatel BekTopa. CkajsipHOE MpPOU3BEIICHUE
BEKTOPOB, MPUMEHEHHUE JIJIs1 HAXO0XKICHUS JJIUH U YTJIOB.

JlexapTOBBI KOOPJAUHATHI HA MJIOCKOCTH. *YpaBHEHUS MPAMON™ U OKPY>KHOCTH
B KOOpAMHATaX, MEPECEUECHUE OKPYKHOCTEN MU MpsAMbIX. MeTon KOOpAWMHAT U €ro
MIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. JlJTMHA OKpYyX)HOCTH. ['pagycHas u paauanHas
Mepa yriia, BHIYUCIICHHE JUIUH AT OKpYy>kHOCTel. [1nomans kpyra, cekropa, CerMeHTa.

*JIBMOKEHHsI TUIOCKOCTH M BHYTPEHHHE cUMMETpun (uryp (3JIeMEeHTapHbIC
npeacrasienus). [lapamiensHeiil nepenoc. [loBopoTt™.

IIJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATHI OCBOEHMS PABOUYEN
[TPOI'PAMMBI KYPCA «I'EOMETPU S (ITO TOJAM OBYYEHUA)

OcBoenune yueOHOTO Kypca «['eomeTpus» Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs JOJDKHO OOecleurMBaTh JOCTHUKEHUE CICAYIOIMIUX IPEAMETHBIX
00pa3oBaTENbHbIX PE3YJIHTATOB:

7 KIIACC

Pacno3naBaTh n3yueHHbIE TeOMETpUYEcKUe (PUTYPBI, ONIPEAEATh UX B3aUMHOE
pacIiojioKeHUe, U300paxaTh reoMeTpUYecKue (UTYPHI, BBIMOJHATHL YEPTEKHU 10
YCIIOBUIO 3a1auu. M3mepsTh JIMHEWHBIE W YIJIOBbIE BEIWYMHBI. Pemarh 3agadyn Ha
BBIYMCIICHUE UINH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath TpyOyI0 OIEHKY JIMTHEWHBIX U YTIIOBBIX BEJIMYMUH IPEIMETOB B peaTbHOMN
KU3HHU, pa3MEpOB IPUPOJHBIX OOBEKTOB. Paszmmuarh pasmepsl 3THX OOBEKTOB IIO
MOPSAKY BEJTUYUHBI.

CTpouTh 4epTEKHU K TEOMETPUUECKHUM 3a/1a4yaMm (C UCTIOJIb30BAHUEM CMBICIIOBOM
OTIOPBI: HABOIAIIME BOTPOCHI H/WIIA aITOPUTMa YIECOHBIX TCUCTBHIN).



[lonp30BaTbCd NPU3HAKAMM PABEHCTBA TPEYIOJBHUKOB, HCIIOJIb30BaTh
IPU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB IPY PELLIEHUH 33/1a4.

IIpoBOINTE NOKA3aTENBCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

[lonp30BaTbCAd NpPHU3HAKAMHM PABEHCTBA IPSMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM MEUaHbl, IPOBEAEHHON K TUIIOTEHY3€ IPSIMOYTOJIBHOTO TPEYTrOJIbHUKA, B
pELIEHNU FEOMETPUUYECKUX 3a/1au (C UCIOJIb30BAaHNEM 3pUTENbHOM HATJIAHOCTHU U/WIIH
BepOaIbLHON OTMOPHI).

OmnpenensTs napayieaTbHOCTh MPSIMBIX C TOMOIIBIO YTIIOB, KOTOpPBIE 00pa3yeT ¢
HUMHU cekymas. Onpeaeniars NapauiedbHOCTh NPSMBIX C IOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NPSIMOM A0 TOYEK IPYTrOr MPSMOHU.

Pemate 3a/1aun Ha KJeT4aTol Oymare.

[IpoBOIUTH BBIYMCIEHUS U HAXOJAUTH YHCIOBbIE U OYKBEHHbBIE 3HAUEHHSI YTJIOB
B TEOMETPUYECKUX 3aJadax C HCHOJIb30BAHHEM CYMMBI YIJIOB TPEYTOJBHHUKOB H
MHOTOYT'OJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX MpU IEPECEYEHUH JBYX
NapaJuIebHBIX NMPSAMBIX CEKylled. Pemate mpakTHdeckue 3ajaud Ha HAXO0XKJICHHE
YTJIOB.

MMeTs npeacTaBieHue 0 OHATHE T€OMETPUYECKOT0 MECTa TOYEK.

DopMyJIMPOBATh ONPEIEICHUS OKPYKHOCTH M Kpyra, XOpAbl M Juamerpa
OKPY’KHOCTH, II0JIb30BAaTbCA UX CBOWCTBAMU. YMETh IPUMEHATH 3T CBOWCTBA IIPU
pelIeHnH 3aaa4.

OpueHTHpPOBATHCS B MOHATHUAX: ONMCAHHAS OKOJIO TPEYTOJbHHUKA OKPYKHOCTbD,
LEHTP ONMHUCAHHOU OKpY>KHOCTU. OnepupoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OMCCEKTPUCHI YTJIOB TPEYTrOJbHUKA MEPECEKAIOTCA B OJHOM TOYKE, U O TOM, YTO
CEepEANHHBIE NEPIECHANKYJIAPBI K CTOPOHAM TPEYTrOJIbHUKA MEPECEKAIOTCA B OJHOU
TOYKE.

OpueHTHpOBaTbCS B TMOHATHSAX UM ONEpPUPOBATh Ha 0a30BOM YpOBHE:
KacaTejapHass K OKPY)KHOCTH, TeOopeMa O IEPIEHAUKYISIPHOCTH KacaTelIbHOM U
paguyca, IpOBEAEHHOIO K TOUKE KaCAHUS.

HMMers mpencraBiaeHue O MNPOCTEHIIMX TEOMETPUYECKUX HEPABEHCTBAX, HX
IIPAKTUYECKOM CMBICIIE.

IIpoBOANTE OCHOBHBIE I'€OMETPUUYECKUE NOCTPOCHMS C IOMOIIBIO LIUPKYJIS U
JIMHEUKHU.

8 KUIIACC

PacniosHaBaTh OCHOBHBIE BHMJBI  YETBIPEXYTOJIBHUKOB, HX  JJIEMEHTHI,
II0JIb30BAaThCS UX CBOMCTBAMU IIPU PEILIEHUU T€OMETPUYECKUX 3a/1a4.

OpHEeHTHPOBATHCS B MOHSATHM — TOYKHM IEPECEYEHUS MEIHWAH TPEYroJbHUKa
(1leHTpa Macc) B pelieHruu 3a1ad.

Biianets noHATHEM CpPENHEN JTUHUU TPEYTOJIbHUKA U TPaNelUnd, IPUMEHATh UX
CBOWCTBA IIPU PELICHUU MPOCTENIINX N'€OMETPUYECKUX 3aAad. FIMETh IpencTaBiecHue
o teopeme dasieca U TeopeMe O NPONOPLHUOHAIBHBIX OTPE3KaX, HIPUMEHITh UX IS
pElIeHHs] MPAKTUYECKUX 3a/1a4 (C OTMOPOW Ha 3pPUTENIbHYIO HAIIISITHOCTH).

[IpumeHsATh TNpU3HAKKW MOAOOUS TPEYrOJAbHUKOB B PEIICHUH HECI0XKHBIX
FeOMETPUYECKUX 3a/1a4.



[Tonp3oBaTbess Teopemoit Iludaropa st pemieHHss TEOMETPUYECKUX U
NPaKTUYECKUX 3a]1a4.

Brnanets TNOHATHSIMHM CHUHYyCa, KOCHMHYCa W TaHI€HCa OCTpOTO yrjia
NPSIMOYTOJILHOTO TpeyroibHUKa. [loab30BaThbCsl ATUMHU TOHATUAMH IS PEIICHUS
NPaKTUYECKUX 3a7a4 (IIpU HEOOXOIMMOCTH C ONMOPON Ha aITOPUTM MPABUIIA).

Beraucnare  (pa3nuuHbIMH - cioco0amMu) (C OMOpOM Ha  CIPABOYHYIO
uH(pOPMAIIMIO) IO TPEYroJbHUKAa M IUIOHMIAJAM MHOTOYTOJNBHBIX (Uryp
(MoB3ysICh, TI€ HEOOXOAUMO, KaTbKyIATOpOM). [IpUMEHSITH MONMy4YeHHbIE YMEHUS B
MPAKTUYECKHX 3aauax.

Bnagerp MOHATHSAMH BIHCAHHOTO M IIEHTPAJIBHOTO YIJIa, HCIOJIB30BaTh
TEOPEMBbI O BIHCAHHBIX YIJIAX, yIJIaxX MEXIY XOpAaMu (CEKYUIUMH) U YIJe MEXIY
KacaTeJIbHOM Y XOPJAOW MPU PEHMIEHUH NPOCTEUIINX T€OMETPUUECKUX 3a]1a4.

BrnaneTs TOHSITHEM ONMHMCAHHOTO YETHIPEXYTOJILHUKA, TPUMEHSTH CBONCTBA
OMKMCAHHOTO YETHIPEXYTOIbHUKA MTPU PELICHUU IPOCTEUIITNX 3aa4.

[IpuMeHsTh TOJIyYeHHBIC 3HAHHMS Ha MPAKTUKE — CTPOUTh MAaTeMaTHUYEeCKUE
MOJIEINIU JJIA 33Jla4y pealbHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCICHHUS C
MpUMEHEHUEM TMOJ00Us U TPUTOHOMETpPUHU (TOJB3YACh, TJI€ HEOO0XO0IUMO,
KaJIBKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPpUUYECKHUE (DYHKIIMHU OCTPHIX YTIOB, HAXOUTh C UX MTOMOIIIBIO
pPa3IUYHbIC JIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHHE MPSIMOYTOJIbHBIX
TPEYroJIbHUKOBY»). HaxoauTh (C MOMOIIBbIO KaJIbKyNIATOpa) JIMHBI W YIJIBI JUIS
HETaOJIMYHBIX 3HAUCHUM.

[Tomp3oBaThCs OpMyIamMu MPUBEICHUS M OCHOBHBIM TPUTOHOMETPHUCCKUM
TOXXIECTBOM JUISI HAXOXJEHUS COOTHONIICHWA MEXIYy TPHUTOHOMETPUUYECKUMHM
BEJIMYMHAMU (C OMOPOM Ha CIPABOYHYIO UH(OPMAIIHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJIS HAXOXKICHUS Pa3IMUHbBIX
AJIEMEHTOB TPEYTOJIbHHUKA («PEIICHNE TPEYTOJILHUKOBY ), IPUMEHSATH UX TP PEIICHUH
MPOCTEHINNX TeOMETPUYECKHX 3a/1ad.

Bnagets nonatusMu npeoOpa3zoBaHus MOA0OMS, COOTBETCTBEHHBIX JIEMEHTOB
noa00HbIX Guryp. [loas30BaThes CBOMCTBAMU MO00US MPOU3BOIBHBIX QUTYP, YMETh
BBIYUCIISITH JJIMHBI U HAXOAUTh YIJIbl Yy MOJ00HBIX uryp (Mo aaroputMy ydeOHBIX
nevicrpuit). IlpumeHATh cBo#CTBAa MOJOOMS B TMPAKTHYCCKHX 3adavax. YMETh
MIPUBOJUTH MPUMEPHI MOJOOHBIX (PUTYpP B OKPYKAIOIIIEM MUPE.

[Tonb30BaThess TeopeMamu (IO BU3YaJbHOW OMOpPE) O MPOU3BEIEHUU OTPE3KOB
XOpJ, O MPOU3BEACHUN OTPE3KOB CEKYIIHNX, O KBaJpaTe KacaTeJIbHOM!.

[Tonb3oBaThCA BEKTOpaMH, MOHMMAaTh UX T€OMETPUUYECKUNH U (PU3MUECKUI
CMBICII, IPUMEHSTh UX B PEIICHUU T€OMETPHUCCKUX U PU3nUecKuX 3a1ad. [[pumeHsTh
CKaJISIPHOE MPOU3BEACHIE BEKTOPOB ISl HAXOXKACHHUSI ITMH U yTJIOB.

[Tonmp30BaThCs METOIOM KOOPIMHAT HA TIOCKOCTH, TPUMEHSITh €T0 B PEIICHUN
TE€OMETPUUYECKUX U MPAKTHUECKHX 3a7ad.

BrnaneTs MOHATHUSMH TMPAaBHJIBHOIO MHOTOYTOJIbHHUKA, JUIMHBI OKPY)KHOCTH,
JUTMHBI TyTH OKPYKHOCTH M paJMaHHON MEPHI yTiia, YMETh BEIYUCIISITH TUIOIIAIb KpyTa



U €ro yacteu (Cc Omopoi Ha CIpaBoOuHyIO HH(popMmaiuio). [IpuMeHsTh mosydeHHbIe
yYMEHUS B MPAKTUYECKUX 3a/1a4ax.

HaxonuTe ocu (WM IEHTPHI) CHUMMETPUU (QUTYp, HPUMEHSTH JBHKCHHS
TUIOCKOCTH B MPOCTEHIIIUX CITydasix.

[IprMeHATh MONyYCHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MaTeMaTHYeCKHe
MOJIeNU [T 3ajlad peabHON JKU3HU U MPOBOAMTH COOTBETCTBYIOIINE BHIUMCICHUS C
NpUMEHEHHEM TMoa0o0us M TPUTOHOMETpUYECKHX (YHKIUHA (MONb3ysCh, TIe
HEO00XO0JIMMO, KATBKYJISITOPOM).

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDBb U
CTATUCTHUKA» 7-9 KJIIACCBbI

Henan n3yyeHust yueOHOro Kypca

B coBpemeHHOM IU(PPOBOM MUPE BEPOSITHOCTH U CTATUCTUKA TPUOOPETAIOT BCE
OOJIBIITYI0 3HAYUMOCTh, KaK C TOYKHU 3PEHUS MPAKTHUUECKUX MPUIIOKEHUM, TaK U UX
poiii B o6pazoBanuu. Kaxaplii 4enoBeKk MOCTOSHHO MPUHUMAET PEIICHUs] Ha OCHOBE
HMMEIOIIUXCS Y HETO JIaHHBIX. A JIsi 000CHOBAHHOI'O MPUHSITUS PEIICHUS B YCIOBUSIX
HEJOCTaTKa WM U30bITKa WH(pOpMAMM HEOOXOJAMMO B TOM YHUCIE XOPOLIO
c(OpMHUPOBAHHOE BEPOSTHOCTHOE M CTATUCTUYECKOE MbIlLieHue. IMEHHO MosToMy
OCTpO BCTaja HEOOXOAUMOCTh CPOPMHUPOBATH y OOyYalOMIUXCSI, B TOM YHCIE
obOyuatomuxcst ¢ 3I[1P, ¢yHKIMOHANBHYIO TPaMOTHOCTh, BKJIIOUYAIONIYI0 B ceOsl B
Ka4eCTBE HEOTHEMJIEMOM COCTABILIOIICH YMEHUE BOCHPUHUMATh W KPUTUYECKH
aHaJM3UPOBaTh MHQPOPMAIIUIO, MPEICTABICHHYIO B pa3UyHbIX (opMax, MOHUMATH
BEPOSATHOCTHBI XapaKTE€p MHOTHX pPEAIbHBIX TMPOLECCOB M 3aBUCHUMOCTEH,
MIPOU3BOJINTh MPOCTEUIIINE BEPOSITHOCTHBIE PACUETHl. 3HAKOMCTBO C OCHOBHBIMU
MpUHIMIIAaMU cOOpa, aHaliM3a U MPEJICTABICHUS JAaHHBIX U3 PA3IMYHbIX cep KU3HU
o0I11ecTBa ¥ TOCyJapcTBa MPUOOIIAeT 00yJaroIMXCsl K 00IECTBEHHBIM HHTEPECaM.

B crpykrype mnporpammbl yueOHOTO Kypca «BeposATHOCTh M CTaTUCTHUKA»
OCHOBHOM IIIKOJIBI BBIJIEJICHBI CIIEIYIOIIUE COAEPKATEIIbHO-METOINYECKUE JIMHUU:
«IIpencraBneHue JaHHBIX U ONKUCATENbHAS CTATUCTUKAY; « BEpoATHOCTEY; « D1eMeHThI
KOMOMHATOpUKN»; «BBegenue B Teoputo rpadosy.

Copnepxxanue nuaun «lIpencraBieHne JaHHBIX U ONUCATEIbHAs CTATUCTHKA»
CITY>KUT OCHOBOM 7151 (HOPMUPOBAHUS HABBIKOB pa0OThI ¢ HHGOPMAIIUEH: OT YTEHUS U
WHTEpIpeTanuy MHGOpMalUM, MPEICTABICHHONW B TalONuIax, Ha JuarpaMmax H
rpadukax 10 cOopa, NTpEACTaBICHUS M aHAIW3a JaHHBIX C HCIOJb30BAaHUEM
CTATUCTUYECKUX XapaKTEPUCTUK CPEIHMX U pacceuBaHus. Paboras ¢ JaHHBIMH,
oOyuaroruecst ¢ 3I[1P ygarcst cauTeiBaTh U MHTEPIIPETUPOBATH JTAHHBIC, BHIIBUTATD,
apryMEHTUPOBaTh W KPUTUKOBATh MPOCTEHIINE THUNOTE3bl, Pa3MbIILUIATh Haj
(dakTOpamMu, BBI3BIBAIOIIMMUA HW3MEHUYMBOCTb, U OIICHMBaTh WX BIUSHHUE Ha
paccMaTpUBaeMbl€ BEIIMUUHBI U MTPOIECCHI.

NHTYUTUBHOE NPEACTABIECHUE O CIYYaWHOW W3MEHYMBOCTH, HCCIICIOBAHUE
3aKOHOMEPHOCTEN U TEHJIECHIIMN CTAHOBUTCS MOTHUBUPYIOIIEN OCHOBOM ISl U3YUYEHUS
TEOpUHU BeposTHOCTEH. bomnbiioe 3HaueHue s ooydarontuxcst ¢ 3[1P 3necs umeror
MPaKTUYECKUE 3aJaHus, B YACTHOCTU OMBITHI C KJIACCHYECKUMH BEPOSITHOCTHBIMHU



MOJEIISIMH.

[loHsiTHE BEPOSATHOCTH BBOAMUTCS KAk Mepa MpaBoNoo0usi CIy4aitHOro
coObrtus. [Ipu u3yyenuun kypca odyuvatouruecs ¢ 3I1P 3HakomsTCs ¢ nmpocTedmmumMu
METO/IaMH  BBIUYMUCICHUS  BEPOATHOCTEH B  CIy4alHBIX OKCIIEpUMEHTaX C
PAaBHOBO3MOXHBIMH  JJIEMEHTAPHBIMU ~ HCXOJIaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIIONIMMU CTaBUTh U pemiarh Oojee CIoXHBbIE 3adadd. B Kypc Bxonsr
HayaJIbHbIE TPEJCTaBICHUS O CIy4alHBIX BEJIMYMHAX W HMX  YHUCIOBBIX
XapaKTEPUCTHKAX.

Takke B paMKax 3TOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYYArOIIUXCS C
3[IP ¢ MHOXecTBaMM U OCHOBHBIMH ONEpalUIMH HaJl MHOKECTBaMH,
paccMaTpUBAIOTCSl NPUMEpPbl MPUMEHEHHS U1 pEIIeHWs 3aJad, a TaKxKe
MCIIOJIb30BaHUs B APYTUX MAaTEMaTHYECKUX Kypcax M y4eOHBIX IIpeIMeTax.

MecTo y4eOHOro Kypca B y4eOHOM IIaHe

B 7-9 knaccax uzydaercsi Kypc «BeposiTHOCTh M CTaTUCTHKA», B KOTOPBIi
BXomaT paszgensl:  «lIpeacraBieHue JaHHBIX W ONMCATENIbHAA CTATUCTHUKAY;
«BeposTHOCTEY; «DJIeMEHThl KOMOMHATOPUKWY; «BBenenue B Teopuio rpadosy.

Ha u3ydenue naHHOro xKypca OTBOAMT | y4eOHBIM 4Yac B HENEIIO0 B TEUEHUE
Ka)kioro roga odydenus, Bcero 102 yaeOHBIX Jaca.

COJEP)XAHUE YUEBHOI'O KYPCA «BEPOSTHOCTb U CTATUCTUKA (I10
I'OJAM OBYYEHU )

7 KJIACC

[TpencraBieHne NaHHBIX B BUAE TaOJML, AUarpaMM, rpaduKkoB. 3aroJHEHUE
Ta0JINII, YTEHNE U TTOCTPOCHUE JTUuarpaMm (CTOJIOUKOBBIX (CTOJIOYATHIX)  KPYTOBBIX).
Yrenue rpadukoB peanbHBIX MpolieccoB. M3pneuenne nupopmanuu u3 guarpamm u
Ta0JINL, UCTIOIB30BAHUE U UHTEPIIPETALINS JaHHBIX.

OmnucarenpHasi CTAaTUCTUKA: CcpelaHee apudMeTHdyeckoe, MeAHaHa, pa3Max,
HauOoJblllee M HauMEHblIee 3HAa4eHHs HaOopa 4YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

*CnyyaliHbIil SKCHEpUMEHT (OMBIT) U Ciy4ailHoe coObiTHe. BeposTHOCTH U
yacToTa. PoJib MaJoOBEPOSATHBIX U MPAKTUYECKU TOCTOBEPHBIX COOBITHIA B TPUPOJIE U B
oOmmecTBe. MOHETa U UrpajbHas KOCTh B TEOPHHU BEPOSITHOCTEH*?,

*I'pad, BepmmHa, pedbpo. Crenenp BepmuHbl. Yucno pédbep um cymmapHas
creneHb BepiuH. [Ipeacrasnenue o cBsa3Hoctu rpada. Llenu u nukiel. [Tytu B rpadax.
O6xoxa rpada (iepoB nyTh). [IpeacraBnenue 00 opueHTUpOBaHHOM Tpade. Pemienue
3a/1a4u ¢ MOMOIILI0 TpadoB™.

4 BHGCL Hu gajice * * 0003HAYEHBI TEMBbI, U3YUCHHUC KOTOPLIX HPOBOAUTCSA B O3HAKOMUTEJIILHOM ILIaHE. He,uaror
CaMOCTOATEJILHO OIPCALCIIACT 00BeM n3y4aeMoro mMmarepualjia.



8 KUIIACC

[TpencraBieHue JaHHBIX B BUIE TaOIUL, TUarpaMm, rpaukoB.

MHOX€ECTBO, 3JEMEHT MHOXKECTBA, NOAMHOXecTBO. Omnepamuu  Haj
MHOXECTBaMU: OOBEANMHEHHUE, NIEpeceueHne, nonoiHenne. CBoMCTBa onepauuii Haj
MHO>KECTBaAMU: EPEMECTUTEIIBHOE, COYETaTEIbHOE, pacIpeeNIuTENbHOE,
BKIItOUeHUs. Mcronb3oBanue rpaduueckoro mpeCTaBICHNs MHOXKECTB JIJIsl OTTMCAHUS
peanbHBIX IPOLECCOB U SIBJIICHUI, IPU PELICHUU 3a/1a4.

*13Mmepenue paccemBaHMs AaHHBIX. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHE
YUCJIOBBIX HA00OPOB. JlnarpaMMa pacceuBaHus ™.

OneMmeHTapHble COOBITHS  ciay4yailHoro omnbita. CoydaiiHble  COOBITHS.
BepositHocT coObITHii. ONBITEL C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH.
Crnyyaitnbiii BBIOOp. CBsI3b MEXKIY MAJIOBEPOSITHBIMU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITUSAMH B IIPUPOJIE, OOIIECTBE U HAYKE.

*JlepeBo. CBoiicTBa AepEBbEB: EAMHCTBEHHOCTH ITyTH, CYIIECTBOBAHNUE BUCSYEH
BEPILMHBI, CBA3b MEXKIY YHCIOM BEpUIMH U uuciaoM pedep. [IpaBuino yMHOXKEHHUS.
Pemenue 3ana4 ¢ momolsio rpagos.

[IpotuBomnonoxueie coObiTHs. [uarpamma Oinepa. OObeAHHEHHE WU
nepecevyenre coobiTuil. HecoBmecTHbie coObITHS. DOpMyIia CI0KEHHS BEPOSTHOCTEM.
VYcnoBHast  BepositHOCTh.  [IpaBuno  ymHoxkeHusi. He3aBucumbie  COOBITHS.
[IpeacraBnenne sKcliepuMEHTa B BHUJIEe JiepeBa. PeleHune 3agad Ha HAaXO0XKIECHUE
BEPOSITHOCTEN C MOMOIIBIO IEPEBA CIyYalHOTO AKCIIEPUMEHTA, AMarpamm Ditsiepa™.

9 KJIACC

[IpencraBienue TaHHBIX B BUJI€ TaOIUIl, AMArpaMm, TpauKoB, UHTEPIIPETALIHS
naHHbIX. UTeHne u mocTpoeHue Tabiuil, Juarpamm, rpauKoB 1O peaabHbIM JaHHBIM.

[lepectanoBku u ¢daktopuas. CodyeTaHusi U YUCIO codeTaHUU. *TpeyroabHUK
[Tackans™. Pemenue 3aa4 ¢ UCMOJIb30BAaHUEM KOMOUHATOPHKH.

*T'eomeTpuueckasi BepOsTHOCTh. CiydailHbIA BBIOOp TOUYKH U3 (UTYPHI Ha
MJIOCKOCTH, U3 OTpe3Ka U U3 TYTH OKPYKHOCTH™.

HcnbiTanue. Ycnex u Heygaya. Cepust UCIibITaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuii bepuymiu. BepostHocTu coObITHIT B cepun ucnibiTaHuii bepryiu.

CnydailHasg BeIMYMHA W pacHpeiesieHuE BepoATHOCTe. MarteMartnueckoe
oXujanue u aucnepcus. [Ipumepsl MaTeMaTHYeCKOTO 0KUAAHNS KaK TEOPETUUYECKOTO
CpPEIHEr0 3HAYEHUS BEIUYMHBL. MaTeMaTHUYEeCKOE 0KUTAHUE U JUCTICPCUS CITydalHON
BEJIMYMHBI «YUCJIO YCTIEXOB B CEPUU UCTIBITAHUN bepHyIm».

[Tonsitue o 3akoHe OousblIMX uyucen. M3mMepeHue BEepOSTHOCTEH € MOMOIIbIO
4acTOT. PoJib 1 3HaueHUE 3aKOHA OOJIBIITUX YHUCEI B MPUPOJIE U OOIIECTRE.

IIJTAHWAPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHM A
®EJIEPAJILHOM PABOYEM ITPOT'PAMMEBI KYPCA «BEPOSITHOCTB U
CTATUCTUKA» (ITO TOOIAM OBYYEHUA)

[IpeameTHBIC PE3yIBTATHl OCBOCHHS Kypca «BeposTHOCTh U cTaTUCTUKA» B 7—9
KJIACCax XapaKTEPU3YIOTCS CIEAYIOIIUMU YMEHUSMHU.



7 KIIACC

Yurate wuHQOpMANMIO, TPEICTABICHHYI0O B TaOiMlax, Ha Jguarpammax;
MPEACTABIATh JIaHHbIE B BUAE TaOMUL, CTPOUTh AHArpaMMbl (CTOJOHMKOBBIE
(cTosi0uaThie) U KPYTroBbI€) IO MAacCUBaM 3HAYEHUH (C UCTOJIb30BAHUEM 3PUTEIIHLHOM
HaIJISIAHOCTH W/WUJIH BepOaIbHON OTIOPHI).

OnuceiBaTh ¥ MHTEPIPETUPOBATH  peajbHbIE  YUCIOBBIE  JIAHHBIE,
Ipe/iCTaBlICHHbIE B Ta0JIMIIaX, HA IMarpaMmax, rpaukax.

OpueHTHpPOBAaTbCS B MOHATUAX M ONEPUPOBATH MMM Ha 0a30BOM YpOBHE:
cpennee apupMeTuyecKoe, MeAraHa, HauOoblllee 1 HAaMMEHbIIIee 3HAUYCHUs, pa3Max.

NMmerp mnpencraBieHWe O CIydyalHOM M3MEHYMBOCTH Ha MpUMEpax IIeH,
(GU3MYECKUX BEJIMYUH, AHTPOINOMETPUYECKUX JAHHBIX; HMMETh IMPEJICTABICHUE O
CTaTUCTUYECKON YCTOWYHUBOCTH.

8 KUIIACC

W3Bnekatb U mnpeoOpa3oBbIBaTh HH(POpPMAIMIO, MPEICTABICHHYIO B BHJE
Tabnul, AuarpamMm, rpaukoB; MPEACTaBIATH JaHHbIE B BHUJAE TaOJIUL, IUarpamm,
rpauKoB.

OnuceiBaTh NOCJIE COBMECTHOTO aHAIN3a JaHHBIE C MOMOIIBIO CTATUCTUYECKUX
MOKa3aTesield: CpeJHUX 3HAaYEeHUH W Mep pacceuBaHus (pa3max, AHMCHEepCUs H
CTaHAAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YUCIOBBIX 3HAYEHUI U YACTOTHI COOBITHIA, B TOM YHUCJE IO
pe3yiabTataM U3MEpeHUW U HaOMoAeHUM (C HCIOJB30BAaHUEM 3PUTEIBLHOU
HarJISIHOCTH W/WTK BepOaabHON OTIOPHI).

Haxonuth BEpOSATHOCTH CIy4ailHBIX COOBITUH B ONBITAaX, 3HAs BEPOSATHOCTHU
AJIEMEHTapHbIX COOBITUH, B TOM UHCJIE€ B OINbITaX C PaBHOBO3MOXKHBIMU
AJIEMEHTAapPHBIMU COOBITUSAMH (C HCIOJIb30BAHUEM 3pUTENBHON HArMSAHOCTH W/WIN
BepOaJbHOM OTOPHI).

HNmets mnpencraBieHue O TrpadUUYecKuX MOJCNAX: JEpeBO CIIy4ailHOTro
DKCIEPUMEHTA, JUarpaMMbl Diiepa, YucaoBas mpsmasi.

OnepupoBarh MOHATUAMH Ha 0A30BOM YPOBHE: MHOXECTBO, MOJIMHOKECTBO;
BBITNIOJIHSTH ONEpaliy HaJl MHOXECTBAMU: OObEAUHEHUE, IEPECEUCHUE, TOTIOJIHEHNUE;
MEPEUNCIATh  BJEMEHThl MHOXKECTB; IPUMEHSTh CBOMCTBA MHOXECTB (C
MCII0JIb30BAaHUEM BU3YaJIbHOM OIOPHI).

WNmetp mpencraBieHue o rpauueckoM MpeICTaBIEHHE MHOXKECTB M CBA3EH
MEXy HUMHU JIJII ONTMCAHUS MIPOLIECCOB U SIBJIEHUH, B TOM YHCJIE ITPU PEILICHUH 3a7a4
U3 JPYTUX YYEOHBIX MPEIMETOB U KYPCOB.

9 KJIACC

W3BiekaTh 1 IpeoOpa3oBbIBaTh MH(DOPMAITHIO, TIPECTABICHHYIO B Pa3TUIHBIX
MCTOYHHMKAX B BUJE TAOJHII, TUarpamm, rpadyKoB; MPEJCTABISATh TAaHHBIE B BHJIC
Ta0NuIl, TuarpamMm, rpauKoB.



Pemmats mpocTeiiimune 3aa4un OpraHn30BaHHbBIM [1epe00pOM BapUaHTOB, a TAKKE
C MCIOJIb30BaHMEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Wmets mpencraBieHre 00 OMMCATENbHBIX XapaKTEPUCTHKAX MAJIi MAacCHBOB
YHUCJIOBBIX IJaHHBIX, B TOM YHCJIE CPEAHUE 3HAUCHUS U MEPBI PACCEUBAHUS.

HaxoauTs 4acTOThl 3HAYEHUN U 4YaCTOTHI COOBITUS, B TOM YHCIIE IOJIB3YACh
pe3ysibTaTaMy MPOBEAEHHBIX U3MEPEHUIM U HAOIIOJEHHUM (C ONOpPOIl Ha CIPaBOYHYIO
uH}opMaIuio).

HaxoauTs BepOATHOCTH CIydyaWHBIX COOBITHI B HM3YYCHHBIX OIBITaX, B TOM
YHUCJIE€ B OMNBITaX C PABHOBO3MOXXHBIMHM 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPHSX
WCIIBITAHUM J10 TIEPBOIO YCIIEXA, B CEPUAX UCTIBITAHUN bepHyIuIn.

NmMers mnpencraBieHWe O CIy4YalHOM BEJIMYMHE M O PACHPENCIICHUH
BEPOSATHOCTEM.

NMeTp mnpencTaBieHUE O 3aKOHE OOJBIIMX YHCET KAaK O MPOSIBICHHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTH M O POJIM 3aKOHA OOJBIIMX YHUCEN B
MIPUPOJIE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

Temarnueckoe MJIAHUPOBAHUE M KOJIMYECTBE YACOB, OTBOJAMMBIX Ha OCBOECHHE KaXKIOW TeMbl y4eOHOro IMpeameTa
«MatemaTuka» (QenepaJbHON alanTUPOBAaHHON OCHOBHOW 00pa3oBaTENIbHON MpOrpaMMbl OCHOBHOT'O OOIIEr0 0O0pa3oBaHUsA
0o0y4aromuxcst ¢ 3aJepKKOM IMCUXUYECKOTO Pa3BUTHSL, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOLIUM pa3ieiioM (¢enepanbHON
paboueii mporpammsl yueoHOro npeamera «MaTemaTnkay 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBanus. [Ipu
3ToM OpraHuzanus BIOpAaBE caMa BHOCUTb M3MEHEHHUS B COJEpPKAHUE U paclpeaesieHue yd4eOHOro Marepuajna Mo rojam
oOy4deHHusi, B TMOCJIEIOBAaTEIIbHOCTh M3yUYEHUS TE€M U KOJIMYECTBO YAaCOB HA OCBOCHHE KaXJOM TEMbl, OIpeaeiieHUE
OpraHMu3alMoOHHBIX (hopM 00ydeHus U T.11. OOOCHOBAaHHOCTh JAHHBIX U3MEHEHUH OIpeeNnsieTcsl BBIOpaHHBIM 00pa30BaTeIbHON
opranuzanueii Y MK, nHIuMBHIyanbHBIMHA ICUXO()U3NYECKUMH OCOOEHHOCTSIMU KOHKPETHBIX oOy4aromuxcs ¢ 311P, ctenenpro
YCBOEHHOCTH WMHU YYEOHBIX TE€M, PEKOMEHJALMSIMHU IO OTOOpY M ajanTalud Y4yeOHOro Marepuaia I0 MaTeMaTHKeE,
IIpEACTAaBICHHBIMY B [ [0SICHUTENIBHON 3aITUCKE.

5 kimace (He menee 170 u)

Ha3zpanue
pa3nena (Tembl)
Kypca (4uciao

OcHoBHOE cogepkaHue

OcHoOBHBIE BUBI AeSITeIbHOCTH 00y4al0IIMXCH

4acoB)
HartypanbHbie Hecatnunas cucrema cuucieHus. Psp HaTypanpHbIX uMcel. |Uutarh, 3anucbiBaTh, CPABHUBATH HATYPAJIbHBIE 4YHUCIA,
uucaa. JleiicrBus ¢ |Hartypanbnbeiii psaa. Yucino 0. HarypanbHble 4ncia Ha|y4acTBOBATb B OOCY:KI€HMH CIOCO0OB YIIOPSIOYMBAHUSA
HATYPaJbHbIMH KOOp-IWHATHOM npsMoi. CpaBHEHUE, OKPYTJICHHUE HaTypaTbHBIX | YUCEL.
YK CJIaMH YUCElL. HN300paxaTh KOOPAMHATHYIO IPAMYH0, OTMeYaTb YKCIIA

(43 u)

ApudmeTrnueckre JEHCTBUS C HaTypalbHBIMU YHCIAMH.
CBolicTBa HyJsI IIPU CIOXKEHUM W -yMHOXEHHH, CBOMCTBa
equHuIbl  npu  yMHOkeHuu.  [lepemecturenbHOoe U
COUYETAaTEIbHOE  CBOMCTBA  CJIOXKEHHS U YMHOXKCHMS,

*pacrpeaenuTeIbH0e CBOHCTBO YMHOKEHUA ™ 4.

TOYKaMU Ha KOOPAMHATHOM MNPSMOW, HAXOAUTH KOOPIUHATHI
TOYKH.

HccnenoBarh cBoiicTBa HaTypaibHOTO psiga, uncen 0 u 1 npu
CJIOKEHUU U YMHOXEHHUH.

Hcnoab30BaTh NPaBUIIO OKPYIJIEHNS HATYPAJIBHBIX YHACET PU
HEO0OXOIUMOCTH C OMOPOI HA aNTOPUTM TIPABHIIA.




*JlenuTenun W KpaTHbIE™ 4YHUCIA, pa3JIOKEHUE 4YHUCIIa Ha
MHOxuTenu. [enenne ¢ ocratkoM. [Ipoctbie u cocTtaBHBIE
yucna. *IIpusnaku nenmumocty Ha 2, 5, 10, 3, 9*.

CrerneHb ¢ HaTypaJbHBIM [10KA3aTEIIEM.

UucnoBblie BhIpaKeHUs; TOPSIAOK JECHCTBUH.

Pemienne TeKCTOBBIX 33124 Ha Bce apu(MeTHIecKre AeHCTBUS,
Ha JIBM)KECHUE U MOKYIIKH.

BeinonHaTs apupmernyeckue AeHCTBHA C HaTypalbHBIMU
YUCJIAMH, BBIYUCJIATH 3HAYCHUS YHUCIOBBIX BBIPAXKEHUU CO
ckoOkaMu 1 6e3 CKOOOK.

3anuchIBaTh IPOU3BEJCHUE B BUJIE CTEIICHH, YUTATH CTEIICHH,
HCMOJIB30BATh TEPMHHOJIOTHIO (OCHOBaHHUE, I10Ka3aTelb),
BBIYHMC/ISITh 3HAYEHUsl CTENeHell mnpu HEOOXOAUMOCTH C
BU3yaJIbHOW OIIOPOM.

BbINoTHATL, NPUKUAKY M OIEHKY 3HAaYCHUM YHCIOBBIX
BBIDAKCHUI, MpeAIaratb U NPUMEHATh NPUEMBI MPOBEPKH
BBIYUCIICHUM.

Hcnonp3oBaTh 0OpU BBHIYMCICHUSX MepPeMeCTUTEIbHOE H
coyeTarejbHOEe CBOMCTBA CJOKEHHSI W  YMHOKEHHS,
*pacnpeneauTeabHOe CBOICTBO YMHOKEHUs™;
dbopmynHpoBaTh U TNPUMEHATH IpaBUiIa MPeodpa3oOBaAHHA
YHCJI0BBIX BbIPA’KEHUI HA OCHOBE CBOMCTB apu(hMeTHUeCKUX
AeHCTBUA MPU HEOOXOAMMOCTH C HANIPABJISIIONIEH OMOIIBIO.
@opMyJIMPOBATH ONpeaeJIeHUsl JICIUTENsl U KpaTHOro (c
OTOPOY HA aNITOPUTM MPABUIIA), HA3BIBATH JACITUTENIN U KPATHBIE
Ylclia; Pacmo3HaBaTh IPOCTbIE U  COCTaBHbBIE 4YHCIIA;
¢hopMyIMpPOBATH U MPUMEHSATH NPU3HAKH JEIUMOCTH Ha 2, 3,
5 9, 10, (c omopoii Ha AITOPUTM TMpaBHUJIa); MPUMEHSATH
AJITOPUTM  PA3JIOKEHWs] YHCIA HAa IPOCTbIE MHOXXHUTENH;
HAXOJHUTh OCTAaTKH OT JICJICHUS U HEMOJIHOE YaCTHOE.
Pacno3HaBaTh WCTUHHBIE U JIOXKHBIE BBICKa3bIBaHUS O
HaTypaJIbHBIX YHCIIAX, IPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI,
CTPOUTH BBICKA3bIBAHUS W OTPHUIAHMS BBICKa3bIBaHUN O
CBOMCTBAX HATypaJbHBIX YHCEN C OMOPOM Ha oOpasell.

Pemiarp TEKCTOBBIC 3aMaud  apU(PMETHUYECKHM CIIOCOOO0M,
HCNO0JIb30BAaTh 3aBHCHMOCTH MEXIY BEIHMYMHAMH (CKOPOCTb,
BpEMSI, PACCTOSIHUE; 1I€HA, KOJIWYECTBO, CTOUMOCTh M JIp.) TIpH
HEO0OXOJIMMOCTH C MCIOJB30BaHUEM CIIPABOYHON WMH(MOpMAaIIH:
aHAJM3UPOBATH TEKCT 33Ja4l, nepedopMyJUpoOBaTh yCIOBUE,
U3BJIEKATH HE00X0TMMbIE JTAaHHBIC, YCTAaHABJIHMBATH
3aBUCUMOCTH MEXIy BEIMYMHAMHU TPH HEOOXOIUMOCTH C




HaIIPABJIAIOLIEH ITOMOLIBIO.

MoaeanpoBaTh XOJ PELICHUS 33a4d C MOMOIIbIO PUCYHKA,
CXEMBI, TAOIUIIBL.

[MpuBoaurs, pa3duparb pasIUYHBIC
pelleHni  TEeKCTOBBIX 3ajxad  (mpu
HAIPAaBJIAIONIEH TOMOIIIBIO).

C noMombI0 MeAarora OMEeHUBATH IOJIYYEHHBIH pE3yJbTart,
OCYLIeCTBJSATHL  CAMOKOHTPOJNb,  TMPOBEpsisi  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTh OMINOKH.

*Pemats 3amaum ¢ MOMOIILIO mepefopa BceX BO3MOKHBIX
BAPHAHTOB™.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKH.

pCIICHMSI, 3alucu
HEOOXOIUMOCTU  C

Harasinnast
reomerpus. Jluanu

HA MJIOCKOCTH
(12 )

Touka, npsimMas, OTpe30K, Jyd. Jlomanas. M3mepenue MIHHBI
OTpe3Ka, METPUYECKHE EAMHULbLl  M3MEpPEHUs  JJIMHBIL.
OKpy’>KHOCTb U KpYT.

[TpakTrueckas pabota «Iloctpoenue y3opa U3 OKpyKHOCTEI».

VYron. Ilpsmon,
N3mepenue yrios.

OCTpBIM, TYNOM M pa3BEPHYTHIA YIUIBL

[Tpaktuyeckas pabora «IlocTpoeHue yrioBy.

Pacno3naBarb Ha 4eprekax, pPHUCYHKaX, ONHUCHIBATD,
UCIIOJIb3YSl TEPMUHOJIOTHIO, M M300paskaTb C IIOMOIIBIO
YepTEXKHBIX ~ MHCTPYMEHTOB  (IIpM  HEOOXOJUMOCTU IO
BU3YaJIbHOW OIOpE): TOUYKY, HPSMYIO, OTPE30K, Jy4, Yrodi,
JIOMaHYI0, OKPY>KHOCTb.

Pacno3naBath, NMpUBOAMTHL NMPHMeEPHI OOBEKTOB PEATBLHOIO
MHUpa, UMEILUX (OpMy H3YYEHHBIX (UTYp, OIEeHHBATH HX
JIMHENHBIE Pa3MEpHI.

Hcnoab3oBaTh JUHEHKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI IS
IIOCTPOEHHS U U3MEPEHMS: M3MEPATD JIIMHY OTPE3Ka, BEIMUMHY
yria, CTPOMTH OTPE30K 3aJaHHOM JUIMHBI, YIOJI, 3aJaHHOU
BEJINYMHBL;, OTKJIAABIBATH LIUPKYJIEM PaBHBIE OTPE3KH, CTPOUTH
OKPYKHOCTB 33/IaHHOT'O pajuyca.

N300paxkarh KOHQUIypallud TeOMETPUYECKUX GUryp us
OTPE3KOB, OKPYKHOCTEH, HMX 4YacTed Ha HEJIMHOBAHHOM U
KJeT4aToil Oymare; mpeaJjaratb, ONMHCHIBATH M 00CYKIaTh
CIoco0bl, AJrOPUTMbI IOCTPOCHHS IIOCIE€ COBMECTHOTO
aHaiu3a.

Pacno3naBatb u M300paxkaTh Ha HEJIMHOBAHHOM M KJIETYATON
Oymare mTpsMOW, OCTpbI, Tymo#l, pa3BEPHYTHIN  YIJIbI;
CPAaBHUBATDH YIJIBL.




BuIuucasiTh JJIMHBI OTPE3KOB, JIOMAHbIX.

IMonuMaTh W HCOOJB30BATH MNPH PpelIeHHH  3a7a4
3aBHCHMOCTH MEX]y €IMHUIIAMUA METPUUYECKOU CUCTEMBI MEp;
3HAKOMHTBCSl C HEMETPHUUECKUMH CUCTEMAMU MEP; BbIPAKATH
JUIMHY B PA3JIMYHBIX €MHUALIAX U3MEPEHUS ITPH HEOOXOAUMOCTH
C OTIOPOIi Ha CPABOYHYIO HH(OPMALHIO.

HccaenoBarh GUTypbl U KOHQUTYpAILTUH, UCTIONB3YS LU(POBLIE

peCypChl.

OOLIKHOBEHHEIE
npoou
(48 u)

Hpo6s. IlpaBunbHble M HenpaBwibHble ApoOu. OCHOBHOE
cBoiicTBO Apodu. CpaBHeHUE IpoOeit.

CrnoxeHne U BRIYUTaHUE OOBIKHOBEHHBIX ApoOeil. CMmemanHas
IpoOb. YMHOXEHHE U JeJeHHEe OOBIKHOBEHHBIX JApo0eii;
B3aMMHO-O0paTHBIE IPOOH.

Pemenue TeKCTOBBIX 3aay, coiepkaumux Apoou. OCHOBHBIE
3a/1auu Ha Jpoowu.

[TpumeHeHue OyKB IS 3alIUCH MaTEMaTUYECKUX BhIPAKEHUH U
IIPEIOKECHU .

MopaeaupoBath B TpapHuyUecKoi, NpeaMETHOH ¢opme, C
IIOMOULIbI0 KOMIIBIOTEPA IOHATHSA M CBOMCTBA, CBS3aHHBIE C
OOBIKHOBEHHOM JAPOOBIO.

YuTaTh U 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE Jpo0H,
npeniaraThb H 00CyKIaTh CMOCOOBI YIOPSIOUYMBAHUS IPOOEii.
M300paxkarp  OOBIKHOBEHHblE  ApoOM  TOYKAMU  Ha
KOOpJMHATHOM  IPSAMOW; HMCHOJIB30BAaTh  KOOPAMHATHYIO
HPSMYIO JUIsl CPABHEHUS IPOOEH.

®opMyJIMPOBaTh, 3aNIUCHIBATH € MOMOIILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JpoOW C Omopoil Ha MpaBHIIO;
HCNO0JIb30BaTh OCHOBHOE CBOMCTBO APOOM Mg *COKparieHus
npobeit M mpuBeneHHs IpoOM K HOBOMY 3HAaMEHATENI0 B
MPOCTEHIINX CIydasx™.

IpenacraBasary 10 o00pa3lly CMeLMIaHHYI JApoOb B BHJE
HENPAaBUJIBHOM MW  BBUICIATH LEIYyKHD 4YacTh 4YHUCIIA W3
HENpaBUIbHOM podu.

BbinoaHATL apupMeTHyecKue 1eicTBUs C OOBIKHOBEHHBIMU
IpoOsMU B TPOCTHIX CIydYasx; TPHMEHATh CBOHCTBA
apumeTnyecKkux AeMCTBUM A1 palliOHATN3ALUU BEIYUCICHH.
BbINOJHATL NPUKUAKY M OLEHKY DPE3y/lbTaTa BBIYMCICHUM;
npeaarath ¥ NPUMEHATh NPUEMBI IPOBEPKH BBIYMCICHUM.

IMpoBoauTh HCCeROBAHUS CBOWCTB Jpo0Oeid, omupasch Ha
YHUCIIOBbIE JKCHEPUMEHTHl (B TOM 4HCIE€ C TOMOIIbIO
KOMITbIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BbICKa3bIBaHUS O APOOSX,




NPUBOAUTH NPUMEPBI U KOHTPIPUMEPBHI.
Pematp mpocTeiMe TEKCTOBBIC 3ajlayd, COJEpIKallue
JIpOoOHBIC JaHHBIC, W 337a4d HAa *HAXOXKJIECHUE YaCTH IEJIOTO U
[EJIOTO IO €r0 YacTH; BBISABJSATH HX CXOJACTBA H Pa3Iuuns ™.
MoaeaupoBaTh XOJ PELICHHS 3a/la4d C MOMOIINBIO PHCYHKA,
CXEMBI, TAOIUIIBI.

I[IpuBoaNTHL, pa3déupaTh, OIEHHBATH pPA3JIMYHBIE DPELICHUS,
3alUCH PEIICHUH TEKCTOBBIX 3a7ad IPH HEOOXOJIMMOCTH C
HaIIpaBJIAIOIIEH TOMOILBIO.

C nmoMombI0 MeAarora OMeHWBATh TOJTYYCHHBINH pe3yibTarT,

OCYIICCTBJISATHL  CAMOKOHTPONIb,  IIPOBEpsAs  OTBET  HAa
COOTBETCTBHE YCJIOBHIO, HAXOAUTDH OIIHOKH.
3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKY.

Harasauas MHOrOyrofqbHUKH.  UeTHIPEXYrONbHUK,  IPAMOYTOJBHUK, | PacmosnaBaTh, H300paxaTh C I[OMOINBIO  YEPTEKHBIX

reoMeTpHusi. KBaJIpar. MHCTPYMEHTOB M OT pYyKHM, MOJEIMpOBaTh M3 OyMaru

MHOTOYTOMBHUKH | TpovrompuiK. MHOTOYTOJIbHHKH.

(10 u.) TTIOMa/b U TTEpUMETp MPSMOYTOTBHHKA H MHOTOYTONLHIKOB, | IPHBOMUMTE MPUMEPEI OOHEKTOB PEaTbHOro MUPA, HMEIOIHX
COCTABNIEHHBIX W3 TPAMOYTOIBHHKOB, eAMHULB! H3Mepemus|POPMY — MHOTOYTONBbHHK, NpAMOYTOJIbHUKA,  KBaApata,
nomay. TlepHMeTp MHOTOYTOTBHHKA. TPEYTOJILHUKA, OEHHBATH WX JIMHEIHBIE PA3MEPBL

BoluMc/ATh: TNEpUMETP TPEYrOJbHUKA, MPSAMOYTOJILHHKA,

MHOTOYTI'OJIbHUKA; IUIOIAAb MPSIMOYroJIbHHKA, KBajpara (IpH
HEO0XO0/IMMOCTH C ONOPOI Ha alITOPUTM YUE€OHBIX JEHCTBUI).
N300pakarh OCTpPOYTOJIbHBIE, IIPSAMOYTOJIbHBIE 51
TYIOYT'OJIBHBIE TPEYTOJIbHUKHU.

Ctpouthb Ha KjeryaToi Oymare KBajaparT U MPSIMOYTOJIBHHK C
3alaHHBIMHU JUIMHAMU CTOPOH.

HccaenoBath cBoiicTBa NPSAMOYTOJIbHUKA, KBaApaTa ITyTEM
HKCIIEpUMEHTa, HaOIIOACHUS, W3MEPEHUs, MOJCIUPOBAHMS;
CpaBHUBATh CBOMCTBA KBAJIpaTa U NPSIMOYTOJIbHHUKA.
Pacno3HaBaTb HCTHHHBIE U JIOXKHBIE BBICKA3BIBAHUSA O
MHOI'OYT'OJIbHUKAX, PUBOAUTH NPUMeEPbl U KOHTPIIPUMEDEI.
HccaenoBath 3aBHCHUMOCTSD IIJIOLIAAU KBAAPATa OT JJIUHBI €TI0
CTOPOHBI.




Hcnoab3oBaTh ¢BOMCTBA KBAJIPAaTHOM CETKU U1 IOCTPOEHUS
¢buryp;  pa3duBaThb  IPAMOYTOJIBHUK  Ha  KBaJparsl,
TPEYrOJIbHUKU; COCTABJATH (QUIYpbl M3 KBAaJIpaTOB U
IPSMOYTOJIbBHUKOB U HAXOJUTh UX IJIOLIA/Ib, Pa30UBaTh (GUIYpHI
Ha IPSMOYTOJbHUKH U KBaJIpaThl U HAXOAUTh UX IUIOIIAb (TIpH
HEO0XOIMMOCTH C HAIPaBJISIONIEH TOMOLIBIO).

Beipa:xkaTh BeIMYMHY IUIOIAAM B PaA3JIMYHBIX EIMHULAX
U3MEpPEHUsI METPUYECKONM CHCTEMBI Me€p, MCHO0JIb30BaTh
3aBMCHUMOCTH MEXKJYy METPUYECKUMH E€AVHULAMU H3MEPEHUs
IUIOINAAM TpU HEOOXOAMMOCTH C OINOpPOM Ha CIPaBOYHYIO
nH(pOpMaLHIO.

3HaKOMHTBCA C NpUMepaMH NPHUMEHEHUsl IUIONAId |
IIepuMeTpa B IPAKTUYECKHX CUTyauusx. Pemath 3agadyu u3
peanbHOM JKU3HU, IPU HEOOXOJUMOCTH C ONOPOH Ha aJlrOPUTM
IIPAaBUIIA, 00CYKAATh Pa3jIM4YHble CIIOCO0BI PEIIECHUS 3a1a4.

JlecaTuanbie
npoou
(38 u)

Hecsatuunas 3anmuch apodeit. CpaBHEHUE ACCITUYHBIX APOOCH.

JeiicTBus ¢ necATHUHBIMEU Apo0siMu. OKpyTIIeHHE ECITUYHBIX
Ipobeii.

Pemenne TexkcToBBIX 3aad, coaepxamux Apodu. OCHOBHbBIE
3aJa4u Ha Jpoou.

IIpencraBasATh IECATUUHYIO IpoOb B BHUAE OOBIKHOBEHHOM,
YUTaTh M 3aMUCHIBATh, CPABHHUBAThH JCCSATHUHBIE ApoOH,
npepjaratb M 00Cy:KAaTh CHOCOOBI  YNOPAJA0YMBAHHUSA
JECSTUYHBIX JPOOEH.

N300pakarh JIecsITUYHBIE TpOOM TOYKAMH Ha KOOPJIMHATHOM
IPSAMOM.

BoISIBIATH CXOACTBA M Pa3jM4usi IPaBUI apU(PMETHUECKUX
JIEWCTBUM C HATYPATbHBIMU YHCIIAMU U JECATUIHBIMH TPOOSIMH,
IIOCJIE COBMECTHOI'O aHAJIU3A.

BoeimoanaTs apudMeTHuecKkre JEeUCTBHS C JIECATUYHBIMU
Ipo0sSMHU; BBIMOJHATH, TPHKUAKY W OIEHKY pe3yjbTara
BBIYMCIICHUM.

I[pumensith cBoiicTBa apupMETUUYECKUX JCUCTBUM IS
panMoHaNIN3allY BIYUCIICHU.

[IpuMeHsTH, PABUJIO OKPYIJIEHUS JECITUYHBIX IpOOeid, mpu
HE0OXOIMMOCTHU C BU3YaJIbHOH OIMOPOii.

IMpoBoauTh HCCJIEAOBAHUSI CBOMCTB JECATUYHBIX Ipo0ei,
ONMMpasCh Ha YHUCJIOBbIE OHKCIEPUMEHTHI (B TOM YHCIE C




MOMOIIIbIO0 KOMITBIOTEPA).
Pacno3HaBaTh UCTHHHBIC U JIOKHBIE BbICKa3bIBaHUS O APOOSIX,

NPUBOAMTH  NPHUMEPbl U KOHTPIPUMEPHI, CTPOUTH
BbICKA3BIBAHUA U OTPUIIAHUS BHICKa3bIBAHMIA.
Pemars npocreimme TEKCTOBBIE 3aJayd, COAEpKallUe

JpOOHBIE TaHHbIE, U HA *HAXO0KIEHUE YaCTH LEJIOT0 U 1IeJI0Tr0 110
€ro YacTU™; BIABJIATH UX CXOJACTBA U Pa3IMYusl.
MopenupoBaTrh X0 PEIICHUS 33Ja4d C IOMOIIBIO PUCYHKa,
cXeMbl, Tabnmuipl. Pa3ouparh pa3iuyHbe PELICHHUs, 3aIUCH
pEILIECHNI TEKCTOBBIX 3a/1a4.

OnepupoBath IpOOHBIMU YHCIAMHU B pPEAlbHBIX >KM3HEHHbBIX

CUTyalusIx.
C NMIOMOIIBI0 IIeJarora OIMCHUBAaThb HOqueHHBIfI pe3yiibTar,
OCyeCTBJIATDH CAMOKOHTPOIJIb, IMpOBEPAA OTBCT Ha

COOTBETCTBUE YCIOBUIO, HAXOAUTDH OIIMOKH.
3HAKOMMTBCSI ¢ HCTOPHEl pa3BUTHs apUDMETHKU

Harasinnast
reoMeTpus.
Tena u purypsi
B IIPOCTPAHCTBE
(9w

*MuororpanHuku. M3o00paxeHre MHOrOrpaHHUKOB. Mojenu
IIPOCTPAHCTBEHHBIX TEIL.

[TpstmoyronbHbIN mapanienenumnesn, Kyo. Pa3Béprku kyda u
napasenenunesa.
O06BEM Kyba, MPSIMOYTOIBHOTO TapalIeienuneaa’™.

PacnozHaBaTh Ha 4epTeskax, PHUCYHKAaX, B OKpYKalolleM
MHpe IIPSIMOYTOJIbHBIN Mapajuienenumnes, Kyo, MHOTOIpaHHHUKH,
ONHUCHIBATb, MCHOJIB3YSl TEPMHMHOJIOTHI0, OIEHHBATH
JIMHENHBIE Pa3MEpHI.

IMpuBoauTH MPUMePBI 0OHEKTOB PEATHHOIO MUpPA, UMEIOIINX
¢bopMy MHOTOrpaHHHUKA, MPSIMOYTOJIBHOTO MapalieNenumnesa,
KyOa.

M300pazkarh KyO Ha KiIeT4aToil Oymare.

HccaenoBarb CBOMCTBA KyOa, MPSAMOYTOJIbHOTO
napajuleJIeNuIe a, MHOTOTPAaHHUKOB, UCIOJbB3Yysl MOJEIU IIpU
HEO0OXOIMMOCTH C HaNpaBJISIOUIEH TOMOIIBIO.

Pacno3snaBath  pa3BEPTKM Kyba M mapajliesenunena.
MoaenupoBath Ky0 U napajuieienunesn u3 Oymaru u npodux
MaTepuasoB, Mo 0Opasiy.

Haxoauth u3MepeHMs, BBIYMCJAATH IUIOINAIAb IIOBEPXHOCTH;
00BEM Ky0a, MPSIMOYTOJIBHOTO NapajieNenunesa ¢ onopoi Ha
QJITOPUTM Y4EOHBIX JIEHCTBUM; HMCCI€N0BATH 3aBHCHMOCTD




00BEéMa Kyba oT AITHHBI ero pedpa.

Ha6s101aTh M NPOBOAUTH AHAJOTHM MEXIY MOHIATHUAMU
IO U 00bEMA, TIEPUMETPA U TUIOIIA TN TOBEPXHOCTH.
Pacno3naBarh, UCTUHHBIE U JIOKHBIC BBICKA3bIBaHUS O
MHOTI'OI'PaHHUKAX, MPHUBOAUTH NMPUMEPbI U KOHTPIPUMEDSI.
Pemarsp 3amauun U3 peaabHON KU3HHU.

IloBTOpPEHME
M 00001IIeHHE
(10 u.)

[ToBTOpEHHE OCHOBHBIX MOHATHI M METOJIOB Kypca 5 Kiacca,
000011IeHrE 3HAHU.

BoruucasaTs 3Ha4eHUs BBIPAKEHUN, COEPKAILNUX HATYPAJIbHbBIC
qyclia, OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, BBIIOIHATH
npeoOpa3oBaHMs YKCEN MPU HEOOXOIMMOCTH C HaIpaBJISIONIEH
MTOMOIIBIO.

BeiOupars  cmocod  CpaBHEHMs  4YMCEl,  BBIYHCICHUH,
NpUMEHSATHh CBOiicTBa apudmernueckux JedcTBuil  Juid
paloHaIN3aluy BEIYUCICHUH.

OcylecTBJIATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX JIECHCTBUH U
CaMOIIPOBEPKY pe3yibTaTa BEIYNCICHUM.

Pemath mpocreiilime 3agauM U3 pEAJbHOW  KU3HU,
NPUMEHATh MaTeMaTH4YecKHe 3HAHUsl JJI PEIICHU 3a1a4 U3
JpYruX yu4eOHBIX IPEAMETOB.
Pemiate mpocreiiiuue 3agaymu
CPABHHBATBL  CIIOCOOBI  PEIEHUs
panMoHAJbLHBIN €c10C00.

pPa3HBIMU
3a/a4H,

crnocodamu,
BbIOMpPATH

6 kiaacc (e menee 170 u)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao

OcHoBHOE CoACpPKAHUEC

OcHoBHbBIE BHABI 1eSITEJIbLHOCTH oﬁyqamumxcﬂ

4acoB)
HarypasibHbie Apudmernueckue AeMCTBUSI ¢ MHOTO3HAYHBIMU HATYPaJbHBIMY | BBIMOJHATL apudMeTHYECKHE TeHCTBHSI C MHOTO3HAYHBIMU
ymciaa yrciaMd. YWCIOBBIE  BBIPOKEHUS, TMOPSAIOK JCHCTBUIA, |HATYpPATbHBIMM YHUCJIAMU, HAXOAUTh 3HAYEHHMS] YHCIIOBBIX
(30 ) UCIIONTh30BaHNe CKOOOK. OKpyTieHne HaTypadbHbBIX YUCe. BBIPOKEHHI CO CKOOKaMH U 0€3 CKOOOK; BBIYMCIATH 3HAYEHHSA




Jlenurenu v KpaTHbBIE YMCIIA; *HANOONBIINN OOIIUN ASTUTENb U
HaMMEHbIIIee 00111ee KpaTHOE™.

PaznoxeHnune 4wnciia Ha MOPOCTBIE MHOXKUTENH. JlenmmMocTb
CYMMBbI U NPOU3BeeHUs. JleIeHre ¢ OCTaTKOM.
Pemienue TEKCTOBBIX 3a/1a4.

BBIPAXEHU, COIEPIKALUX CTEIIEHHU.

BbINOJHATL NPUKUAKY W OLEHKY 3HAYECHUN YHUCIIOBBIX
BBIPA)KCHUH, IPUMEHSITh PUEMBI IPOBEPKH PE3yJIbTaTa.
Hcnonp30BaTh IIpU  BBIYMCICHUSAX MepeMecTUTelbHOe W
coyeTarej]bHOE CBOWMCTBAa CJOKEHHSI M  YMHOKEHHS,
*pacnpenesMTe]bHOe CBOWCTBO YMHOKEHHSI OTHOCUTEJIbLHO
CJI0KeHUS™, CBOICTBA apu(MeTHYECKHX 1elCTBUI.
HccnenoBarh  4YHUCIIOBBIE  3aKOHOMEPHOCTH,  IPOBOJUTH
YK CIJIOBBIE IKCIIEPUMEHTHI.

@®opMyJIMpOBATh OMNpeAedeHUs JICIUTENI W KpaTHOro,
HauOOJbIIEro OOIIEro JAeIUTeNs M HAUMEHbBLIEro O0OIIero
KpaTHOTrO, MPOCTOr0 M COCTABHOI'O YHCEJ; HCIOJIB30BaTh 3TU
MOHSTHS TIPU PELIEHUH 3a]1a4 (TP HEOOXOAUMOCTH € ONIOPO Ha
AJITOPUTM TPaBUIIA).

IIpuMeHsITL AJITOPUTMBI BBIYUCICHHUS HAHOOIBIIEro OOIIero
JIenuTeNss W HaMMEHBIIEro OoOHIero KpaTHOrO JBYX YHCel,
QJITOPUTM Pa3JIOKEHUS YHUCIIa HAa IPOCThIE MHOKUTEIH.
HccnenoBarh cBoiicTBa IE€IMMOCTH CyMMBl M IPOM3BEICHUS
YHUCel ¢ ONOPOM Ha BOMPOCHBIN MIIAH.

IIpuBoauTH, NpUMePbI 4YHCEN C 3aJaHHBIMH CBOWCTBAaMHU,
pacno3HaBaTh BepHble M HeBepPHbIe YTBEPKICHUSA O CBOMCTBAX
4lcell, ONMPOBEPraTb HEBEPHBIE YTBEP)KIEHUS C IOMOUIBIO
KOHTPIIPUMEPOB.

KoncrpyupoBars  MaTeMaTH4YeCKHe  NpPEAJIOKeHHUs] C
MOMOMUIBIO CBSA30K «H», KUIN», «ECHH..., TO...» 10 00pasiy.
Pemiathb TEKCTOBBIE 3a/1a4H, BKIOYAIOIINE TOHATHS AEITUMOCTH,
apumeTnyeckuM CcrnocoboM, UCHOIB30BaTh Mepedop Bcex
BO3MO>KHBIX BAPUAHTOB C ONOPOM Ha BOIIPOCHBIN IJIaH.
MoaenupoBaTrh XOJ pelIeHHs 3aJayd ¢ MOMOUIbI0 PHUCYHKA,
CXEMBI, TaOJIHIIBI.

[IpuBoauTh, pazOuparh, OLIEHHWBATH Pa3JINYHbIE PeIIeHUSs],
3alMCH  PelleHHil TeKCTOBBIX 3aJa4 C HalpaBJIAIOILEN
MTOMOMUIBIO.

Kputrnyecku OLICHUBAaTh MOJIyYeHHBIH pe3y/abTaT, HAXOAMTh




OIIII/IGK]/I, OCYHIECTBJATH CAMOKOHTPOJIb, IPOBEPSAA OTBET HA
COOTBETCTBHEC YCJIOBHIO.

Harasnnas
reoMeTpus.
IIpsimble HA
IJIOCKOCTH
(79)

*Tlepnenaukynspuble npsmele. [lapannenbHbie npsmeie™.

PaccrossHue Mexay AByMsS TOYKaMH, OT TOYKH JIO TPSMOH,
JUIMHA ITyTU HA KBAJIPATHOU CETKE.
*TIpuMepbl IPSIMBIX B MPOCTPAHCTBE™.

Pacno3naBarp Ha ueprexkax, PUCYHKax CIlydad B3aUMHOIO
PacIoIO0KEHUs ABYX NPSAMBIX.

M300paxkarh ¢ NOMOIIBI YePTEKHBIX HHCTPYMEHTOB
KjIeTyaTol Oymare JBe IepeceKaroluecs IpsMble, B
[apaJuleIbHbIE PSMBIE, CTPOUTH IPIMYIO, IEPICHAUKYIIAPHYIO
JAHHOM.

IIpuBoauTh NpuMepbl MapaJuIeIbHOCTH u
NEPIEHIUKYJIIPHOCTH MPSIMBIX B IIPOCTPAHCTBE.

Pacno3HaBath B MHOIOYIOJBHUKAaX NEPHEHAUKYJSPHBIE H
napajuiejabHble  CTOpOHBL. WM300paxkaTb MHOIOYIOJIBHUKU C
napajuieIbHbIMU, MIEPIICHINKYISIPHBIMUA CTOPOHAMH IO 00pas3Iry.
Haxonuth paccTosHUE MEXAy ABYMSA TOYKAMH, OT TOYKH IO
IpsAMOM, JUIMHY IIyTH Ha KBaJpaTHOW CETKEe, B TOM YHCIIE
UCIOJIb3Ys LIU(PPOBBIE PECYPCHI.

Jpoou
(32 4)

OObIkHOBEHHAsT  ApoOb, OCHOBHOE  CBOWCTBO  JIpoOOH,
cokpaiteHue 1poodeil. CpaBHeHHE U yOPSAA0YMBAaHUE IPOOEH.
JlecsiTuunble [pobu U MeTpUUecKas CUCTEMA Mep.

Apudmernueckue  neicTBUS ¢ OOBIKHOBEHHBIMH U
JECSTUUHBIMH IPOOSMHU.

OtHomeHue. JlemeHwe B JaHHOM OTHOIICHHH. *Macmrad™,
MPOTOPLIHSL.

[TonsiTe mporeHTa. BhIYmcieHne TPOIEHTa OT BEIWYHHBI U
BEJIMUMHBI 110 €€ MPOILICHTY.

Pemenne TekCTOBBIX 3aj1ay, COAEPKAIIUX APOOU U MPOIIEHTHI.
[TpakTnueckast pabora «OTHOIIEHNE JJIMHBI OKPYXHOCTH K €€
JUAMETPY».

CpaBHUBATHL W YHNOPSIAOYMBATH JpOOH, BHIOMPATH CHOCOD
CpaBHEHMs Ipobei.

IIpencraBasaTh [eCATUYHbIE IpOOM B BUIE OOBIKHOBEHHBIX
IpoOeil 1 OOBIKHOBEHHBIE B BHJIE JECATUYHBIX, HCMOJIb30BATH
IKBUBAJIEeHTHBbIE NpeICTABJIEHUs] APOOHBIX 4YHCENT MPH HX
CpPaBHEHMM, TIPH BBIYHMCICHUSX (IpU HEOOXOJUMOCTH C
HaIPaBJISIONICH TOMOIIBIO).

Hcnonwb3oBaTrh JecATHUHBIE ApoOu Tpu TpeoOpazoBaHUU
BEJINYUH B METPUYECKOMN CUCTEME MED.

BoInoJHATH apupMeTnyecKkne 1elcTBHS C OOBIKHOBEHHBIMH U
JIECATUYHBIMU APOOSMHU.

BoruucasarTe 3HAYEHUS BBIPAXKECHU, coJiepKaInx
OOBIKHOBEHHBIE W JIECATHYHBIE  JpOOW,  BBHITIOJHSTH
npeoOpa3oBaHusi apoOei, BHIOHPATh CHOCO0, NPUMEHATH
cBoiicTBa apuMETUUYECKHX JCUCTBUU U1 pallMOHAIH3AIAN
BBIYMCIICHUM.




CocTaBJsiTh OTHOILEHHS U IPOMNOPLUM, HAXOAUTH OTHOLICHUE
BEJINYMH, JIEJIUTh BEIMUYMHY B JAHHOM OTHOLLIEHUM.

HaxoauTh 3KCHePUMEHTAJIBHBIM IYTEM OTHOLICHUE JJIMHBI
OKpy)XHOCTH K €€ JuaMmerpy (IpH HEOOXOIUMOCTH C
HAIPaBJIAIOIIEH TOMOIIBIO).

Haxonuth MacmTal IulaHa, KapThl U BBIUUCIATH PACCTOSHUSA,
UCTIONB3Ys MacTal ¢ OMOPOi Ha aNTOPUTM y4eOHBIX IEHCTBHIA.
OOBACHATH, YTO TAKOE IIPOLIEHT, YIIOTPEOIATH 000POTHI PEUH CO
CJIOBOM «IIPOILIEHT». BbIpaskaTh MPOLEHTHI B IpOOSX U Ipodu B
IPOLIEHTaX, OTHOLIEHHE JIBYX BEJIMYMH B IPOLICHTAX.
BbIYHCASITH IPOLEHT OT YKCIIA U YUCIIO IO €r0 MPOLIEHTY.
Oxpyrasite ApoOu U MPOLEHTHI, HAXOIUTh MPUOIHKEHHS YU CET
P HEOOXOIMMOCTH C UCTIOIb30BAaHUEM BU3YaJIbHOW OTIOPHI.
Pemath 3agauM  Ha YacTd, IPOLEHTHI, NPONOPLMUHU, HA
HaxO0X/eHue ApoOu (IPOLEHTa) OT BETUYHUHBI U BETUYHUHBI 110 €€
Ipobu (MpOLEHTY), IpoOu (MpoIeHTa), KOTOPBI COCTaBISET
onHa BenuuuHa OT aApyrod. IlpuBoauTh, pa3dupars,
OIIEHNBATH PA3JIMYHbIC PELICHHUs, 3alIUCH PEIIEHUI TEKCTOBBIX
3aJa4 [pH HEOOXOAUMOCTH C HAIIPABJIAIOIIEH TOMOIIIBIO.
H3Baekarp wuHpopMamuw U3 TaOIUIl W JUarpamwm,
MHTEPIPETUPOBATH TaOJINYHbIE JTaHHBIE, OTIpeesATh
HauOoJIbIIIee M HAMMEHbIIIEE U3 MTPECTABICHHBIX JaHHBIX.

Harasanas
reoMeTpus.
Cummerpus
(6w

*QOceBast cummMmetpus. LleHTpaiibHas cuMMeTpus.

[TocTpoeHne cuMMETpUYHBIX (PUTYD.
CuMMeTpHs B IPOCTPAHCTBE™.

Pacno3HaBaTh Ha uepTekax U M300paKEHUSX, H300pakKaTh OT
PYKH, CTPOUTH C MOMOIIBI0O HWHCTPYMEHTOB (pUrypy (oTpesox,
JIOMaHyl0, TPEYrOJIbHUK, MpPSAMOYTOJIbHUK, OKPYKHOCTD),
CUMMETPUYHYIO JJaHHOW OTHOCHUTENIBHO NPSIMOM, TOYKH C
HaITpaBJIAOIIEH TOMOIIBIO.

Haxoauth npuMepbl CUMMETPUH B OKPYKaIOLLIEM MUPE.
MopenupoBarh 13 Oymaru JABe (UIypbl, CHMMETPUYHBIE
OTHOCHUTEJIBHO IPSAMOM; KOHCTPYHPOBATh TI'€OMETPHUYECKUE
KOH(UTYypalyu, UCIIOJIB3Ys CBOWCTBO CHMMETPHUH, B TOM YHUCIIE C
MIOMOIIBIO ITU(PPOBBIX PECYPCOB C ONOPOM HA AITOPUTM YUEOHBIX
IEUCTBHH.




Bripakenus
¢ OykBamMu
69)

[TpumeneHue OYKB s 3aMMUCH MATEMATHYECKUX BBIPAKCHUN U
npeioKeHUH.  *ByKBEHHBIC  BBIPAKCHUS U UYHCJIOBBIC
MTOJICTAHOBKHU ™.

BykBeHHBIE paBEeHCTBA, HAX0K/I€HUE HEU3BECTHOIO KOMITOHEHTA.
DopMyIIBL.

Hcnoab30BaTh OYKBBI Ui 0003HAYECHUS YHCEN, TMPHU 3aMUCH
MaTeMaTHYECKUX  YTBEPXKIEHHUH, COCTaBIATh  OyKBEHHBIE
BBIPAXEHUS 110 YCIOBHIO 3aJauu.

HccaenoBarh  HECIOXKHBIE — YHUCIOBBIE  3aKOHOMEpPHOCTH,
UCTIOJIb30BaTh OYKBBI JJIs1 UX 3aITUCH.

BbIuucasTh 4MCIIOBOE 3HaUYCHHE OYKBEHHOI'O BBIPAXKEHUS IPU
3aJJaHHBIX 3HAUYEHHUSIX OyKB C OMOPOl Ha aNroOpuUTM Y4eOHBIX
IECUCTBUH.

3anuceIBaThH (dopmyibl: nepuMerpa M IUIOIIAJU
OpSMOYTOJIbHUKA, KBaJpaTa; JJIMHBI OKPYXHOCTH, IUIOIIAIH
KPYTa; BBINMOJHATH BHIYHCJIEHHUSI TI0 3TUM (hopMyIam.
CoctaBiasiTb (OpPMYJIbl, BBIPAKAIOIIUE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTb; IPOU3BOJUTENILHOCTh, BpeMs, O00BEM pPaboTHI;
BBITOJIHATH BBIYUCIICHUS TI0 ATUM (POPMYIIaM.

HaxonuTh  HEU3BECTHBI  KOMIIOHEHT  apH(PMETHYEeCKOro
JICHCTBHSL.

Harasanas
reoMeTpus.
Durypsi

HA IJIOCKOCTH
(14 9)

YeTbIpEXYroIbHUK, IIPUMEDPBHI YETBIPEXYTOJIbHUKOB.
IIpsMoyronbHUK, KBagpaT: CBOWCTBA  CTOpPOH,  YIJIOB,
JyaroHaiei.

N3mepenue yriioB. Busibl TpeyrojapHHUKOB.

[Tepumerp MHoroyrompHuka. Ilmomane ¢urypsr. dopmyssi
nepuMeTpa W IUIOIIAAM HpsMoyrojibHuka. IlpubnmxénHoe
WU3MEpEHHe Iomaau puryp.

*TIpaxTrueckas padota «llnomane kpyra»*.

N300pa:kaTth Ha HEIWHOBAHHOW U KieT4aTol Oymare c
HCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOJBbHUKH c 3a/laHHBIMU CBOICTBaMH: C
napajijiCJIbHbIMH, TCPHCHAWKYIISIPHBIMHA, pPaBHBIMHU CTOpPOHAaMH,
OpSMBIMM  yIJIaMH U JIp., PaBHOOEAPEHHBIM TpPeyrojJbHUK.
IIpennaraTs u 00CyX(1aTh CII0CO0BI, AJITOPUTMbI IIOCTPOEHUS.
HccaenoBarb,  HUCHONB3YyS  OKCIEPUMEHT,  HaOJIOJCHUE,
MOJICJIUPOBAaHUE, CBOWMCTBA  INPSAMOYTOJIbHUKA, KBaJpara,
pa30uBaTh Ha TPEYTOJBHUKH C OTIOPOIl Ha BOIIPOCHBIM IJIaH.
O00cHOBBIBATb, ONMPOBEPraTh C IMOMOIIBIO KOHTPIPHUMEPOB
YTBEPKACHUS O MpPSAMOYTIOJIbHUKE, KBaJpare, Paclno3HaABATh
BEPHBIE U HEBEPHBIE YTBEPIKICHHUS.

H3mepsiTh U CTPOUTH C MOMOILBIO TPAHCIIOPTUPA YIJbl, B TOM
YuCJI€ B MHOI'OYrOJIbHHUKE, CpaBHHUBATH YIJIbl; pacnmo3HaBaThb
OCTpBbIE, IPSMBIE, TYIbIE, PA3BEPHYTHIE YITIBL.

Pacno3naBartb, n300paxkaTh OCTPOYIOJIbHBIN, IPSIMOYTOJIbHBIM,




TYIIOYT'OJIBHBIH, paBHOOEIPEHHBIH, PaBHOCTOPOHHUI
TPEYroJbHUKU (IIpY HEOOXOAMMOCTH C  HCIOJIb30BAaHUEM
BU3YyaJIbHOW ONOPHI).

BeruucasTe [IEPUMETDP MHOI'OYTOJIbHUKA, IJI01A b
MHOTOYTOJIbHUKA pa30MeHHeM Ha MPSMOYTOJbHUKHU, Ha PaBHbIC
burypbl, HUCHOIB30BaTh METPUYECKUE EAMHUIIBI H3MEpPEHUS
JUTMHBI ¥ TIOMIAAH C OTIOPOM Ha allTOPUTM YIeOHBIX JICHCTBUH.
Hcnoab3oBath NpudIMKEHHOE U3MePeHHe JJIMH U IUIoNa1en
Ha KIET4aTol Oymare, NpUOMMKEHHOE W3MEPEHUE JTMHBI
OKPYKHOCTH, TUIOLIAAN Kpyra.

IHoao:xxurTeabHLIC U

[lenble  uyucna.  *Moaynp  yucna,  reoMeTpUyecKas

I[IpuBoANTL NpPHUMePHI HCIOJIB30BAaHUS B DPEAIBHON KU3HU

oTpHUAaTe/bHbIE UHTepHpeTanus Moayist. YucIoBble MPOMEXYTKU™. MOJIOKUTEIBHBIX U OTPULATEIbHBIX YUCEL.
qucaa TToNOKUTENbHBIE U OTpUL@TENbHble uncia. CpaBHEHHE H3o0paxarthb nenbie HHCIIA, TOJNOXKHUTENbHELE 1 OTPHLATEIbHbIE
(40 u) MOJIOKUTENBHBIX U OTPULATENBHBIX uncen. ApudmeTnueckue | TACA TOUKAMH Ha THCIOBOH NPSAMOH, HCIOJIL30BATH 1HCIIOBYIO
NeHCTBHS C TOJI0KHUTENLHBIMU ¥ OTPHIATEIbHBIMY unciamy, | TPAMYIO [ CPaBHCHUA TUCCL.
PelleHNe TeKCTOBBIX 3a/1a4. IlpuMeHATH, mNpaBWjIa CPABHEHUSA, YNOPSAAOYMBATH LEIbIC
qHCIa; *HAXOAUTH MOYJIb YUCIa™.
®opmyMpPOBATh MPABWJIA BLIUUCICHUSA C IOJIOKUTEIBHBIMU U
OTPHULIATEIIBHBIMU YHCJIAMH, HAXOAUTh 3HAYEHHUs] YHCIIOBBIX
BBIPAKECHU, coJepaKaInx JENCTBUSA
C IIOJIOKUTEIBHBIMM M  OTPULATEIBHBIMU YHUCIAMHM IIPH
HE00XO0/IMMOCTH C OMOPOil Ha aJITOPUTM MpaBHUIIA.
IIpumeHsaATh CBOWCTBA CIOXKEHUA U YMHOXEHHS  JUIA
npeoOpa3oBaHusl CYMM U IPOU3BEACHUH.
IIpeacrasiaenue IIpsMoyronbHass cUCTEMa  KOOPAMHAT HA  IUIOCKOCTH. | O0BSICHATh M WIJIIOCTPUPOBATH MOHATHE IPIMOYTOIbHON
AAHHBIX KoopanHaTsl TOUKH Ha MJI0CKOCTH, a0cIicca U OpuHaTa. CUCTEMBl  KOOpAMHAT  HAa  IUIOCKOCTH,  HCIIOJIb30BaTh
(64) CronbuaThie 1 KPYroBbIE THarpaMMBL. TEPMHUHOJIOTHIO; CTPOUTh HAa KOOPIWHATHOMN IJIOCKOCTH TOYKH U

[Tpaktuyeckas padora «IlocTpoeHue quarpaMmm.
Pemenne  TeKCTOBBIX  3aj1ay,  CoOAepIKallUX
IpeJICTaBJIeHHbIE B TAOIHIIaX U HA JUarpaMmax.

JIaHHBIE,

¢urypel 1o 3aJaHHBIM KOOpJIMHATaM, HAXOAUTh KOOPIUHATHI
TOYEK.

Yurarh cTonbuarsle u KpYyrOBbIE JarpamMmBbl;
UHTEPNPETHPOBATH JIAHHBIE; CTPOUTH CTOJI0YATHIE TUArPaAMMBI.
Hcnoab3oBaTh HH(pOPMALUIO, NPEICTABICHHYIO B Ta0IuIax,




Ha JuMarpamMmax JUis pelieHHs] TEeKCTOBBIX 3a/Jad M 3ajad u3
peanbHON KU3HU.

Harasnnas
reoMeTpus.
Durypsi

B POCTPAHCTBE
9 9)

*TIpstMOoyTroJIbHBIN MapajuieNienumel, Ky0, npusma, nupamuia,
KOHYC, OWIuHAp, Imap u  cdepa. N3o0paxkeHune
[IPOCTPAHCTBEHHBIX ¢buryp. IIpumepsl pa3BEPTOK
MHOTOTPaHHUKOB, LIWJIMHApPA U KOHYCA.

[IpakTuyeckas pabora «Co3znanue Mojenei
POCTPAHCTBEHHBIX DUTYPY.

[Tonstne o0O0BEMa; eaMHUIBI W3MepeHHs o0bEMa. OO0BEM
IPSIMOYTOJIBHOTO Tapajuiesienumnena, kyoa, opmyisl 0obEMa*™.

Pacno3HaBaTh Ha UepTEkKax, pUCYHKaX, OMUCHIBATHL IIMPaMUYy,
IpU3My, LMIMHAD, KOHYC, IAp, HM300paxaTb HX OT DPYKH,
MOJeJMPOBaTh W3 Oymaru, IUIACTHIIMHA, MPOBOJOKH U JIp. C
Hanpasisomeil nomoupo. [lpuBoANTH NMpHMeEPHI O0OBEKTOB
OKPY’KaIOIIEr0 MUPa, UMEIOLINX (POPMBI HA3BAaHHBIX Tell.
Hcnoab30BaTh TEPMHHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHUE, BBICOTA, PAJINyC U JUAMETP, pa3BEPTKA.

N3y4aTh, UCHOJIb3Yys SKCIEPUMEHT, HAOJIOJIEHUE, U3MEPEHUE,
MOJIEJTUPOBAaHUE, B TOM YHUCIIE€ KOMIIBIOTEPHOE, U ONMHCHIBATH
CBOICTBA Ha3BaHHBLIX TECJI, BBISIBJATH CXOACTBA U Pa3JIN4Msl:
MEXIy NUPaMUION U IPU3MOM; MEXIY LHJINHIPOM, KOHYCOM H
LIAPOM.

Pacno3naBatrh pa3BEPTKM Mapajuieienuiena, Kyoa, MpU3MBI,
IIMPaMUJIbl, KOHYCA, WINHIPA; KOHCTPYHPOBAThH JJAHHBIC Tella
U3 Ppa3BEPTOK, CO3/aBaTh MX MOJEIU C HalpaBJsoLIel
MTOMOUIBIO.

Co3naBaTh MoOJeJM IPOCTPAHCTBEHHBIX ¢uryp (u3 Oymaruy,
IIPOBOJIOKH, TUTACTHIIMHA U JIP.) C OIIOPOM Ha aJrOpUTM Y4eOHBIX
JIEUCTBUU.

H3mepsiTh Ha Mojessix: JUIMHBI pEOEp MHOTIOIPaHHUKOB,
JuaMeTp Iapa.

Boruncasite mo  ¢gopmyaam: 00bEM  IPSIMOYTOJIBHOIO
napajuiesienunena, Ky0a; HCHOJIb30BaTh €IWHUIBI HU3MEPEHUS
00bEMa; BBIYUCIAATH O0BEMBI TEJ, COCTABICHHBIX U3 KYyOOB,
NapauIeIeIUIEeIOB; peliaTh 3a4a4i C PEAJbHBIMHA JaHHBIMU C
OIIOPOi1 Ha CIIPaBOYHYIO MH(POPMALIHUIO.

IoBTOpEHME,
00001IEHME,
CHCTEeMATH3 AU

(20 1)

[ToBTOpEHHE OCHOBHBIX TOHATHII W METOJIOB KypcOB 5 U 6
KJIaccoB, 0000IIEHNE U CHCTEMATH3AIIAS 3HAHUH.

BoruuciasaTs 3Ha4eHMS BBIPAXKEHUH, COAEPKAIINX HATYPAJIbHBIE,
Leable,  MOJIOXKUTEIBHbIE M OTPULATEIBHBIE  YHUCIA,
OObIKHOBEHHBIE U JIeCATHUYHbIE  JApoOU,  BBINOJHATH
npeoOpa3oBaHusl 4YKMcCed U BBIPAKEHUH MpPHU HEOOXOJUMOCTH C




HaIIpaBJIAOIIEH TOMOILBIO.

Bb10upaTh c1ocod CpaBHEHUSI YK CEIl, BHIYUCICHUM, IPUMEHATH
CBOIiCTBA apU(PMETHUSCKUX ICHCTBUHA I pallMOHATU3AIUU
BBIYMCIICHHI.

Pemath npocreiimme 3a1auu U3 peanbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCcKHe 3HaHWsl U1 DPEIIEHUs 3ajad U3 JPYTHUX
IIPEIMETOB.

Pemars npocreiime 3a1a4m pasHbIMHU CIIOCO0OAMHU.
OcyuiecTBJIAATh CAMOKOHTPOJIb BBIIOJIHAEMBIX JEUCTBUM H
CaMOIIPOBEPKY Pe3yJIbTaTa BHIYMCICHUH.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA» (110 I'OJAM OBYUYEHMUA)

7 kaacc (He menee 102 )

Ha3zpanue
pasnesa (TemMbl)
Kypca (4uciao

OcHoOBHOE co/iep:KaHue

OcHoOBHBIE BU/BI 1eSITeIbHOCTH 00y4a0IIMXCH

4acoB)
Yucaa u [ToHsITHE palMOHATBHOTO YHCTIA. CucTeMaTH3HPOBATH M 000TalIATH 3HAHUS 00 OOBIKHOBEHHBIX
BbIYHCJIEHHSI. ApudmeTndeckre JEHCTBUS C PALMOHAIBHBIMU YHCIAMH. | U IECATUYHBIX IPOOSX.
PanuonanbHbIe CpaBHeHUe, YIOPSA0YMBAHUE PAITHOHABLHBIX YHACE. CpaBHUBATH M yNOPSIA0YUBATHL APOOH, TpeoOpa3oBbIBas MPU
qucaa CreneHb ¢ HATypaJIbHBIM MTOKA3aTEIICM. HEOOXOIUMOCTH  JECSITUYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 u)

Pemenne ocHOBHBIX 3aja4 Ha JpoOH, MPOLEHTHI U3 pealibHOMN

IIPAKTUKU.

[Ipu3Hakm  ETUMOCTH,  PA3JI0KEHUS
HaTypaJIbHBIX YHCEIL.

PeanbHbIe 3aBUCUMOCTH. [Ipsmas
IIPONOPLUOHAIBHOCTH.

MHOXHUTEIN

OOBIKHOBEHHbIE B JIECSITUUHBIE, B YAaCTHOCTU B OECKOHEUHYIO
JECATHUYHYIO IPOOB.

IlpumensaTs  pa3HooOpa3Hble  CHOCOOBI M NPHEMBI
BBIYHMCJICHUS 3HAa4YeHHIl APOOHBIX BbIPasKeHMM, COAEpKAILUX
OObIKHOBEHHBIE M  JECSITUYHBblE JApoOW: 3aMEHATh IpHU
HEOOXOJUMOCTH  JECATHYHYIO  JIpoOb  OOBIKHOBEHHOH H
OOBIKHOBEHHYIO JI€CATUYHOM, IPUBOJUTH BBIpAXXEHUE K (opMe,
HauOonee yNOOHOM i  BBIYUCIEHHH, MpeoOpa3oBBIBATH
JIpOOHBIE BBIPAKEHUS HA YMHOXKEHHE M JIeJICHHE JECSITUYHBIX




JIpo0Oei K IEHCTBHUAM ¢ TIENIBIMU YUCJIaMU (TIPYU HEOOXOAUMOCTH C
HAIPAaBJIAIONIEH TOMOIIIBIO).

IIpuBoauTHL 4YMC/IOBble U OYKBEHHbIE NMPUMEPbI CTCIICHU C
HATypaJIbHBIM TIOKa3aTejieM, OOBACHAS 3HAYEHUS OCHOBAHUS
CTEIIEHU W I0Ka3aTelisl CTENEHU, HAXOIUTh 3HAYEHUs CTEIEHEN

Bia @' (2 — mo6oe PAIHOHAIBHOE YHCIIO, N — HATYPATbHOE
YHCJI0) C OMOPOH Ha CIIPABOYHYIO HH(POPMAITHIO.

[TonumaTe cMbICaA 3anMcH OOJbIIMX YHCEJ € NOMOIILIO
AeCATHYHBIX Apoleil U cTeneHel uynciaa 10, IpUMEHATH UX B
peajbHbIX CUTyalusiX.

[IpuMeHsTH NPU3HAKY JETUMOCTH, PA3JIOKEHHUS HA MHOXKHUTEIH
HaTypaJIbHbIX YHCEIL.

Pemiath npocreiinme 3aa4u Ha 4aCTH, IPOLIEHTBI, IPOIIOPLIMH,
Ha HaXOXJIeHHe ApoOH (IIPOIEHTA) OT BETMYMHBI U BEJIMYUHBI 10
e npoOu (TpoIeHTY), IpoOu (MPOIIEHTa), KOTOPBIA COCTABISET
onHa BenuuuHa OT  aApyrod. IlpuBoauTh, pa3dupars,
OIIEHNBATH PA3JIMYHbIC PEIICHUs, 3aIIMCH PEIICHUH TEKCTOBBIX
3ajad.

Pacno3zHaBaTh U 00BSICHATH, OIIUPAsICh HA ONIPENEIICHUS, IPSIMO
MPOMOPLIUOHANIbHBIE U o0OpatHO MPOIMOPLUOHANIbHBIE
3aBUCUMOCTH MEX]y BEJIMYMHAMHU; MPUBOIUTH MPHMeEPbI dTHX
3aBHUCHUMOCTEH W3 peaJpHOr0 MHpa, U3 JAPYruX Y4eOHBIX
IIPEIMETOB.

Pemare npocreiiniye nmpakTHKO-OPHEHTHPOBAHHBbIE 3aJadM
Ha  Ipo0M, TNPOLEHTHI, TNPAMYKW H  00paTHYIO
NPONOPUHOHAJIBLHOCTH, NPONOPLMH.

AJredOpanyeckue
BBIPasKeHU S
(27 9)

bykBeHnHbIe BelpaxeHnus. [lepemennsie. /[onycTrnmsle 3Ha4€HUS
nepeMeHHbIX. QOPMYIIBL.

[TpeobpazoBanre OYKBEHHBIX BBIPAKEHHM, PaCKpbITHE CKOOOK
U TIPUBE/ICHUE MTOT00HBIX CIIaraeMbIX.

CBOIICTBa CTENEHU C HATYPAIbHBIM ITI0KA3aTEIEM.
MHOro4eHsl. Crnosxenue, BBIYUTAHUE, YMHOKEHHE

OBaanern HA 0azoBoM YPOBHeE anredpanveckon
TEPMUHOJIOTHEH M CHMBOJIMKOH, NPHMeHSITh €€ B IIpolecce
OCBOEHHS yueOHOro MaTepHarna.

Haxonuth 3HaueHUs OyKBEHHBIX BBIPDAKEHHMH IMPH 3aJaHHBIX
3HAYCHUSIX OYKB; BBITTOJHATH BEIYMCICHUS 110 (hOpMyIaMm.
BoInoHATH TpeoOpa3oBaHus LEIOTr0 BhIPAKEHHsSI B MHOTOWJICH




MHOTOWICHOB.  DOpMyJIbI  COKPAIIEHHOIO  YMHOKCHHS.
Pa3nosxeHne MHOrO4JI€HOB HA MHOYKHUTEIIH.

MPUBEICHUEM TIOJIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOIHATH yMHOXXEHHE OJHOYJIEHa HAa MHOTOWIEH H
MHOTOWIEHa Ha MHOTOWICH, MPUMEHSITh (OPMYyJbl KBaJgpara
CyMMBI W KBaJpaTa pa3HOCTH C OINOPOH Ha CIPaBOYHYIO
UH(OPMALIHUIO.

OcyuiecTBJIATh PA3JI0KEHUE MHOIOYICHOB HA MHOMXHUTEIH
nyTéM BBIHECEHUS 32 CKOOKM OOIIEro MHOXKUTEJS, IPUMEHEHUS
GopMynBl  pa3sHOCTH  KBaJApaToB, (OPMYNI  COKPAIIEHHOTO
YMHOXXEHUS C OTIOPOil Ha CIIPaBOYHYIO HH(POPMALIUIO.
I[pumensitb 1peoOpa3oBaHUE MHOIOWIEHOB JJISI PELICHMS
Pa3JIMUHBIX 3aaa4 M3 MaTCMaTUuKH, CMCKHBIX IMPEAMCTOB, U3
peanbHON PAKTHKH.

3HAKOMUTBCS € HCTOPHEl Pa3BUTHS MaTEMATUKU.

YpaBHenust
U HepaBeHCTBa
(20 v)

VYpaBHeHue, npaBuja npeoOpa3oBaHus YpaBHEHUS,
PaBHOCHUIIBHOCTh YPAaBHEHU.

JIluneliHoe ypaBHEHHE C OHOU MEpEMEHHON

MIEPEMEHHOM, PELICHUE JIMHEWHBIX YpaBHEHUH. Pemenue 3anaq
C TIOMOIIBIO YPaBHEHUN.

*JIuneliHoe ypaBHEHUE C ABYMS [IEPEMEHHBIMU U €T0 rpapuK™.
Cucrema 1ByX JTUHEHHBIX YPaBHEHHUH C IBYMS IIEPEMEHHBIMHU.
Pemienne cucrem ypaBHEHUN CIOCOOOM TIOJCTAHOBKH U
CHOCOOOM CIIOKEHHUSL.

Pemiath IMHENHOE ypaBHEHUE C OJJHOM IEPEMEHHOM, MPUMeH SIS
NpaBuJIa Iepexoia OT UCXOIHOIO YPABHEHHUs K PAaBHOCHIBHOMY
eMy OoJsee npoctoro Buja. [IpoBepsTh, ABISAETCS JIM KOHKPETHOE
YHCIIO KOPHEM YPaBHEHMUS.

Hoa0upars mpumepnl MHap YUCEN, SBILAIOMIMXCS PELICHUEM
JIMHEWHOTO YPAaBHEHUS C IBYMsI [IEPEMEHHBIMH.

CTponTh B KOOPJMHATHON IUIOCKOCTH TIpaduK JUHEHHOro
YpaBHEHUS C JIByMS INEPEMEHHBIMH (TpU HEOOXOIUMOCTU C
UCIOJIb30BAHUEM CMBICIIOBOI OMOpPHI); MONB3YACH TpaduKoM,
NPUBOAUTH NPUMeEPHI PELIECHUs YPAaBHEHUS.

Haxonuth pemeHme CUCTEMBI IBYX JIMHEWHBIX YpaBHEHHUU C
JIBYMsI IEPEMEHHBIMU C OTIOPOM Ha aJIrOPUTM YUE€OHBIX JEHCTBHIA.
CocTaBasiTh M pelIaTh YPAaBHEHHUE WIM CUCTEMY YPaBHEHUH 110
YCIOBHIO 33Ja4M, HWHTEPIPETUPOBATL B COOTBETCTBUU C
KOHTEKCTOM 3a/lauyd IIOJYy4YEHHBIH pe3yibTaT C OIOpOM Ha
BOITPOCHBIN IIJIaH.

Koopaunarsl
U rpaQuKH.
DyHKIUH

Koopaunara Touku Ha mnpsMoi. YHMCIOBBIE NPOMEXKYTKH.
PaccrosiHne Mexay 1ByMsl TOUKaMH KOOPAUHATHOW MPSMOMN
IIpssMoyrosibHas cucTeMa KOOPAMHAT Ha IUIOCKOCTU. [IpumMepsl

H3o0paxatb Ha KOOpJAMHATHON pSAMOi TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH,
MHTEPBAJIbI; 3alIUCHIBATH UX Ha alreOpanyeckoM si3bIKE.




(24 1)

rpaduKoB, 331aHHBIX (hopMynaMu. UTeHne rpadukoB peaabHbIX
3aBUCUMOCTEM.

[Tonstue Qynxuuu. I'padux Qynkmun. CBoiicTBa (yHKIHIA.
Jluneiinas  ¢ynkums. Iloctpoenue rpaduka JTUHEHHOMN

dynkuu. I'paduk Gynkuum y = kKX + b,

OTtMeyaTh B KOOPAMHATHON MJIOCKOCTH TOYKH I10 33JaHHBIM
KOOpJIMHATaM; CTPOUTHh TI'padUKHA HECIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (OopMyllaMH, B TOM YHCJE C MOMOIIBIO IU(PPOBBIX
J1abopaTOpUid.

[pumensTh, M3y4YaTh NPEHMYIECTBA, MHTEPNPETHPOBATH
rpaduUUecKuil Croco0 MpecTaBlIeHIs U aHAIN3a Pa3HOOOpa3HOM
KU3HEHHOH HH(OpMAIHH.

OcBauBaTh Ha 0230BOM YpOBHE MOHATHE (DYHKIINY, OBJIAIEBATh
(YHKINOHATIBLHON TEPMHUHOJIOTHEH.

Pacno3naBarhp juHeiHy0 QyHknuio Y = kx + b, omucwiBaTh
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHUI Kod(duimenToB K u b
(p1 HEOOXOUMOCTH C OMOPOM HA ATOPUTM MPABHIIA).
Crpoursb rpaduku JuHeHON QyHKIMHU, QyHKIHU Y = KX + b
Hcnoab3oBaTh HuppoBbIE pecypesl Ui IOCTPOEHUS IpauKOB
(GYHKIUHI U U3y4EeHUsI UX CBOWCTB.

[TpuBOAMUTE TPUMEPHI JIMHEHHBIX 3aBUCHMOCTEH B PEajbHBIX
nporeccax v SIBICHUSX.

IloBTOpEHME
H 00001IIeHNEe
(6 9)

[ToBTOpEeHHE OCHOBHBIX MOHSATUH M METOJOB Kypca 7 Kiacca,
000011IeHEe 3HAHU.

BbiOnpars, mNpPUMEHATH CHOCOOBI  CPAaBHEHUs  YHCEll,
BBIUMCICHUM,  MpeoOpa3oBaHUN  BBIPAXKEHWH,  pELICHUS
YpaBHEHHH PU HEOOXOIMMOCTH € HANPaBIIIONIEH TOMOIIBIO.
OcyuiecTBJASATh CAMOKOHTPOJb BBINOJIHAEMBIX JIEUCTBUM H
CaMONIPOBEPKY pe3yjibTaTa BBIYMCIEHHUH, MpeoOpa3oBaHui,
ITOCTPOEHHUH.

PemaTs nmpocreiimme 3a1a4u U3 peajabHON KU3HU, IPUMEHATH
MaTeMaTH4YeCcKHe 3HaHWsl U1 DPEIIEHUS 3a7ad U3 JPYTHUX
IIPEAMETOB.

Pemiate mnpocreiilime TEKCTOBbIE 3aJa4HM, CPaBHUBATH,
BbIOMPATH CNIOCOOBI PELIEHNUS 3a1a4H.

8 kiacc (e menee 102 u)




Ha3zpanue
pasnesa (TemMbl)
Kypca (4uci10
4acoB)

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4a0IIMXCH

Yuciaau
BBIYHCJICHHS.
KBaaparusie
KOPHH

(154)

KBanparsblii kopeHb u3 uncina. *Ilonstue 06 nppalmoHaIbHOM
yucie. JlecaTuuHble TpUOINKEHNs UPPALUOHATIBHBIX YHCEIL.
JeiictButenpHple yncia. CpaBHEHUE JEHCTBUTENBHBIX YUCET™.
Apudmerndeckuii KBaapaTHBINH KOPECHb.

VpaBHeHue Buja X2 = a.

CaolicTBa apupMeTHIeCKuX KBaJIpaTHbIX KOPHEH.
[IpeoOpazoBaHne  4YMCIOBBIX  BBIPAKEHUH,  COJEPIKALIUX
KBaJIpaTHbIEC KOPHHU.

@opmMyaHpoBaTH onpeeaeHHe KBaJIpaTHOTO KOPHsA U3 4HCla,
apu(METUYECKOr0 KBaJPATHOTO KOPHS NPU HEOOXOIUMOCTH C
BHU3yaJIbHOW OIIOPOM.

IIpumeHsiTH OlEpalMIO HU3BJICYECHHsS KBAaJpPAaTHOIO KOPHA W3
quCIla, HCMOJb3YS IIPU HEO0XOUMOCTU KAJIbKYJISTOP.
OuenuBaTrh KB3JpaTHbIE KOPHHU LEJIBIMH YUCIAMH U
JACCATUYHBIMU IlpO6$IMI/I.

CpaBHuBaTL M YNOPSAOYMBATHL  PAllMOHAJIBHBIE U
HppaluOHAJIbHBIC YHCJIa, 3allMCAHHBIC C ITOMOIIBIO KBAaAPATHBIX
KOpHEH npy He0OXOAMMOCTHU C HAIIPABJISAIOIIEH TOMOLIBIO.

UccnenoBary ypaBHEHHE X2 = d, HaxoIWThb TOYHBIE U
npuOmKkEéHHBIC KOpHU ipu & > 0.

HccaenoBarh, cBoiicTBAa KBAaJpaTHBIX KOPHEH, MPOBOJISA
YHUCJIOBBIE DKCIIEPUMEHTBI C HCIIOIb30BAHUEM KaJIbKYJIATOpA
(KOoMTIBIOTEPA).

IlpuMendaTs CcBOMCTBA apH(MeTHYECKHX KOpHEH 1/
npeodpa3oBaHusi BbIPAKEHUI.

BbinmosHATL mpocreiimme npeodpa3’oBaHUs  BBIPAXKECHHUU,
COZIepXKaIIMX KBaJgpaTHbIE KOpPHU. BbIpakaTe IepeMeHHbIE U3
reoMeTpHUecKuX M (pu3ndeckux (GopMys npu HEOOXOJUMOCTH C
OIOPOI Ha MPABHUJIO.

BoruuciasaTs 3HAYEHUS BBIPAKECHUN, COACPKALIUX KBAIpaTHBIC
KOPHH, UCIIOJIB3YS IPU HEOOXOUMOCTH KaJIbKYJIATOP.
HUcnoab3oBath B XOA€ pelleHUs 3a7ad dJIEMEHTapHbIC
MIPEJICTABICHUSI, CBSI3aHHBIE C MPUOIMKEHHBIMU 3HAYCHUSIMU
BEJIMYMH.

3HaKOMUTbBCA C UICTOPUEH pa3BUTHS MATeMATHKH.

Yuciaa n

Cremnens ¢ OCJIBIM ITIOKAa3aTCIICM. CTaH,Z[apTHa}I 3alluCh YHCJia.

®opMyJIMPOBaTH ONpeaeIeHHe CTEIIEHH C LIEIbIM [10Ka3aTeIeM




BBIYHCJICHHUS.
Crenenn

¢ IEeJBIM
nokasarejiemM
(74)

Pasmepsl 00BEKTOB OKpYysKaroUmiero Mupa (OT 3JIEMEHTApPHBIX
YacTUI] 0 KOCMUYECKUX OOBEKTOB), JUIUTEIBHOCTD IPOLIECCOB
B OKPY’KaloIlleM MUDE.

CBoIiCcTBa CTENEHU C LEJIBIM [TOKA3aTeIeM.

(mpu HEOOXOUMOCTH 1O BU3YaJIbHOU OTIOpE).

IIpencraBasaTh 3anuch OOIBIINX U MAJIBIX YHUCEN B CTAHIAPTHOM
Bujge. CpaBHHBATH 4YHCIa M BEJIMYMHBI, 3alUCaHHbIE C
KCIOJIb30BaHueM crerneHu 10.

Hcnoab3oBaTh 3amMch 4YHCEI B CTAHAAPTHOM BHAE JIA
BBIPQXEHHUS pa3MepoB OOBEKTOB, IJIUTEIBHOCTH IPOLIECCOB B
OKPY’KaIOIIeM MUDE.

@®opMyIHPOBATH, 3AMUCHLIBATHL B CUMBOJIMYECKOH (hopme U
WLIIOCTPUPOBATH NMPUMEPAMH CBOICTBA CTENEHU C LEJIBIM
nokasareineMm (Ipu  HEOOXOIMMOCTHM C  HUCHOJIb30BAaHUEM
BU3YaJIbHOW OTIOPHI).

IIpumeHsiTh  cBOiicTBA CTENEHH N IpeoOpazoBaHUs
BBIPOKEHHM, COJIEpKAIIUX CTENEHU C IIeJIBIM TOKa3aTeleM C
UCIIOJIb30BaHUEM  CIIpaBOYHOW uHpopManuu. BbIMOJHATH
JAeHCTBHS C YHCIaMH, 3alMCAHHBIMU B CTAaHJIAPTHOM BHJIEC
(YMHOXXEHUE, JICIICHUE, BO3BE/ICHUE B CTCTICHB ).

Auredpanyeckue
BBbIpa/KeHUS.
KBaaparubii
TPEéXwiIeH

(S4)

KBagparHbiii TpéxwieH. Pa3nokeHue KBagpaTHOroO TpEXuieHa
Ha MHOXHTEIIH.

Pacno3naBarb  KBaJpaTHbIA  TPEXWIEH, YCTAHABIMBATh
BO3MO>XHOCTB €T0 Pa3JIOKEHUS Ha MHOXKHUTEIH.

PacknagbiBaTh Ha MHOMXKHUTENM KBaJApPaTHBIM TPEXWIEH C
HEOTPULIATENIbHBIM JUCKPUMHUHAHTOM TP HEOOXOJIUMOCTH C
OIOPOM Ha AIITOPUTM IIpaBUJIA.

Auaredpanyeckue
BbIPasKeHM .
Auare0dpanveckas
ApooL

(1549)

Anrebpanueckas ApoOb. JlonmycTUMble 3HaYeHUs IEPEMEHHBIX,
BXOJIALINX B aireOpandeckue BbipaxkeHusi. OCHOBHOE CBOMCTBO
anreOpanyeckoit 1poou. CokpaieHue Apooeil.

Crnoxenne, BBIYUTAHUE, YMHOKEHHE U JIeTICHHe
anreOpanyeckux ApoOeil. IIpeoOpa3zoBaHue BbIpakeHUil,
coJiepXaniux aaredpandeckue apoowu.

3anuceIBaTh anreOpanueckue BeipaxkeHus. Haxoaurb o0nacts
OTpeIeTICHUs PAIMOHAIIBHOTO BBIPAKECHUSI.

BbInogHATL YKCIOBBIE MOJCTAHOBKU U BBIYHCJISATH 3HAUCHUE
JpoOH, B TOM YHCIIE C TTOMOIIBIO0 KATBKYJISITOPA.
®opmMyanpoBaTh OCHOBHOE CBOMCTBO airedpanyeckoi ApoOu u
NPUMEHSTH €ro JJIs IpeodpazoBaHus ApoOeH.

BoInoJHATL JedcTBUsSE ¢ anreOpandyeckKuMu JApoOsSMHU TpU
HEOOXOAMMOCTH C HampaBsIomed momMoripio. [IpumMeHsaTsh
npeoOpa3oBaHus BBHIPAXKEHUN JUIS pelleHus 3a/1ad. BeIpamkaTth
nepeMeHHnble 13 Gopmyn (PpU3MUECKHX, TE€OMETPUUECKHUX,
OMHCHIBAIOIIUX OBITOBBIE CUTYallMH) MPU HEOOXOAUMOCTH C




HaIIpaBJIAOIIEH TOMOILBIO.

YpaBHeHust

U HepaBeHCTBA.
KBaaparubie
YPaBHEHUS

(15 9)

KBagpatHoe ypaBHeHue. HemosHoe KBagpaTHOE ypaBHECHHE.
®dopmyna KOpHEH KBagpaTHOTO ypaBHeHus. *Teopema Buera™.
Pelienue ypaBHeHuUM, CBOASIIMXCA K KBaapaTHbIM. [Ipocreiiiime
JIpOOHO-pallOHATIbHBIE YPABHEHUSI.

Pemenne TEKCTOBBIX 3agad € TIOMONIBIO  KBAAPATHBIX
YpaBHEHUM.

Pacno3naBaTh KBaJpaTHbIC yPaBHEHUS.

3anuceiBaTh (opmysy KOpHEH KBaJApaTHOIO YypaBHEHUS;
peliaTh KBaJpaTHbIe YPaBHEHHs] — IIOJHBIE U HENOJHbIE (C
UCTIOJIb30BAaHUEM CIIPABOYHON MHPOPMALINN).

IIpoBoauTs  mpocTeiliMe  HMCCJAEJOBAHMA  KBAJpPaTHBIX
YpaBHEHUM.

Pemiath ypaBHeHuUsi, CBOASIINECS K KBAaAPAaTHBIM, C IIOMOLIBIO
npeoOpa30BaHM U 3aMEHOM MEPEMEHHON C ONIOPOI Ha AITOPUTM
npaBuja.

Habnronats M aHaJIM3MPOBATBH CBS3b MEXKAY KOPDHAMH U
Kod(duIMeHTaMH KBaJAPaTHOTO YPABHEHHUS.

*TIpuMeHsTh TEOpeMY Buera JUIs peLieHus
3a/1a4 (C UCIOIB30BaHUEM O0Opasia)™.

Pemats TekcTOBBIE 3aJa4d  aNreOpanvyeckuM CHOCOOOM:
MEPEXO/IUTh OT CJIOBECHOH (HOPMYIHUPOBKU YCIOBUS 33Jaud K
ayireOpanveckod MOJENIu MyTEM COCTaBJICHHS ypaBHEHHs (IIpU
HEOOXO/JMMOCTH €  HaNpaBisAIOIIEed  [MOMOINBIO);  pelaTh
COCTaBJIEHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMHUTBCS ¢ UCTOPHEH Pa3BUTHUS aareOpsbl.

YpaBHeHus

U HEpaBeHCTBA.
Cucrembl
yYpaBHeHH

(13 v)

JluneitHoe ypaBHEHHE C ABYMs IEPEMEHHBIMH, €ro rpaduk,
IIPUMEPBI PELLICHUS] YPAaBHEHUH B LIEIIBIX YHUCIIAX.

Pemienne cucreM AByX JIMHEMHBIX YpPaBHEHHHW C JIBYMs
nepeMeHHbIMH. [IpuMmepbl pelieHns CUCTEM HEIMHEWHBIX
YpaBHEHUH C IBYMS IEPEMEHHBIMH.

*T'paduueckas  uHTEpHpeTalus  ypaBHEHUS C  JBYMs
MEPEMEHHBIMH U CUCTEM YPABHEHMH C ABYMS NIEPEMEHHBIMU*.
Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO CUCTEM YPaBHEHHUH.

Pacnio3zHaBaTh JUHEIHBIE YPaBHEHUS C IBYMS IEPEMEHHBIMH.
Crpouth rpaduku JMHEHHBIX YpaBHEHWH, B TOM 4HCIe
ucnoab3ysi uudposbie pecypcsbl (Ipy HEOOXOAUMOCTH C
OIIOPOil Ha arOPUTM Y4eOHBIX JeHCTBUIA).

PazanuaThs napajuiebHbIE U NEPECEKAIOIINECS MPSMBIE 110 UX
YPaBHEHHUSM.

Pemiath cuCTeMBbl JBYX JIMHEHHBIX YpaBHEHHH ¢ JByMs
IIEPEMEHHBIMU MTOJCTAHOBKOM U CIIOKEHUEM.

Pematp npocTeiime CUuCTEMbI, B KOTOPBIX OJHO U3 YpaBHEHUU
HE SIBJIICTCS] TMHEWHBIM IPU HEOOXOIUMOCTH C HarlpaBJIsIOLIeH
MTOMOUIBIO.

*TIpuBoauth rpaguyeckyl0 HMHTEPNPEeTAlMI0  PEIICHUS




YpaBHEHHUS C IBYMsI IEPEMEHHBIMU U CUCTEM YPaBHEHUH C IBYMs
nepeMeHHbIMU. *
Pemathb TeKCTOBBIE 3a1a4H ANTeOPaAMYECKUM CIIOCOOOM.

YpaBHenust YuciioBble HEPABEHCTBA U UX CBOMCTBA. dopmyMpoBaTh cBoiicTBa YHUCIIOBBIX HEPaBEHCTB,

U HepaBeHCTBaA. HepaBeHcTBO ¢ 01HOM NepeMEHHON. JIMHElHbIE HEPaBEHCTBA C | WIUIIOCTPUPOBATh UX Ha KOOPIAUHATHOU IIPSIMOIA.

HepaBencTBa OJIHOM IMepeMeHHOM M ux pemeHue. Cucremsl JuHEWHbIX | [IpUMeHSATH CBOCTBA HEPABEHCTB B XO/I€ PEIICHUS 3a/1a4.

(12 v) HEPABEHCTB C OJJHOM MIEPEMEHHOM U UX PELICHUE. Pemiath, JMHEHHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM,

N300paxeHue pemeHus JIMHEHHOr0 HEPABEHCTBA U X CHCTEM | M300pakaTh pellieHue HepaBeHCTBA Ha YMCIIOBOM MPSMOIA.
Ha 4YMCIIOBOM IIPSIMOM. Pemiath cUCTEMbI JIMHEHHBIX HEPABEHCTB, U300pakaTh pellIeHue

CHUCTEMbI HEPaBEHCTB Ha YHCIOBOM NMPSIMOM MpU HEOOXOIMMOCTH
C BU3YaJIbHOM OIOPOM.

DOyHKUHUH. [Tonstue ¢yukuu. OOnacth ompeneneHuss U MHOXecTBO | Mcmosb3oBaTh  (QYHKIUMOHATBHYIO  TEPMHHOJOTHI) M

OcHoOBHBIE 3HaueHu# QyHkun. CriocoOsl 3a1anus QyHKITUH. CUMBOJIHMKY.

MOHATHS I'paduk ¢ynkuuu. CpoiicTBa QyHKIMH, UX OTOOpakeHHE Ha|BbIYHCAATH 3HAYeHHs (QYHKIUH, 3a7aHHBIX (hopMylaMu (IIpH

(S v) rpaduke. HEOOXOJUMOCTH HCIOJB30BaTh KaJbKYyJSATOp); COCTABJIATH
TA0IUIbI 3HAYEHHI (YHKITUH.
CTpouTh 1m0 TOYKaM rpaguku GyHKIUH.
OnuceiBaTh cBONMcTBa (QYHKIIMH Ha OCHOBE €€ rpaduyecKoro
NpEJCTaBICHUsT MpU  HEOOXOJUMOCTH C  HalpaBIsOLIEH
MIOMOLUIBIO.
Hcnonb3oBath  QYHKIMOHAIBHYIO  TEPMHUHOJIOTHIO  H
CHMBOJIHKY.
HccaenoBarh npuMepbl TrpaduKoB, OTPAKAIOIIMX peaTbHBIC
npoueccsl U sAsieHus. [lpuBoauTh NpHMepbI IIPOLIECCOB H
SIBJIEHU C 38JJaHHBIMH CBONCTBAMU.
Hcnoab30BaTh KOMNBIOTEPHBbIE POTPAMMBI [UIS IOCTPOEHHUS
rpadukoB QyHKIMI 1 U3yUYEeHHS KX CBOWCTB

DOYyHKIUH. Urenne u mnocTtpoeHue rpapukoB ¢ynkuuid. IIpumepsl | Haxoguthb ¢ momoubio rpaduka QyHKINY 3HAUEHUE OJTHOM U3

YucsoBbie rpadukoB QyHKIIHIA, OTPAKAIOIIUX PEATbHBIE MPOIIECCHI. paccMaTpUBaEMbIX BEJIMYUH 110 3HAYEHUIO IPYTOM.

byHkumnn DyHKINH, OIMCHIBAIOIINE PSMYIO u oOpaTHyl0 | B HeclnoXHBIX ciydasx BbIpazKkaTh (POPMYJIOH 3aBHCHMOCTH

99 MPOMOPILMOHANILHBIE 3aBUCHIMOCTH, UX Tpaduku. ['unepbona. |MexTy BETUIMHAMU.




I'padux GynkIum y
dyakuuny = X2,y

X2

pellleHne ypaBHEHUHN U CUCTEM YpaBHEHH. ™

k
XXy = x Y =~ *rpauueckoe

OnuchiBaTh XapakTep W3MEHEHMsS OJHOM BEIWYMHBI B
3aBHCHUMOCTH OT U3MEHEHUS IPYron

Pacno3HaBarh BuIbl u3ydaemblx (yHknmidi. Iloka3biBaTh
CXeMaTH4YeCKH TII0JIO)KEHHWE Ha KOOPAMHATHOM IIJIOCKOCTH
rpaduKoB GyHKImit BHJIA: y = X2 y = x5,
y =V =T

Hcnoab3oBath PyHKIHOHAJBHO-TPA(HUYECKHUE
npeAcTABJEHHS IS PEIICHUS U UCCIIEI0OBAaHUS YPABHEHUH U
CHUCTEM YpaBHEHUM.

[Ipumensite MppoBLIE pecypehbl Ui NOCTPOSHUS I'padUKOB

GyHKIMIA.

IToBTOpEHUE
H 00001IeHNEe
(6 9)

[ToBTOpEHHE OCHOBHBIX MOHATHH W METOJOB KypcoB 7 U 8
KJIacCOB, 0000IIEeHE 3HAHUH.

IlpuMeHATH C€HMOCOOBI CPABHEHUS UHWCEJ, BBIYMCIICHH,
peoOpa3oBaHuil BbIPAXKEHUM, peIlIEHUs] ypaBHEHUH.
OcylmecTBIATh CAMOKOHTPOJIb BBIINOIHIAEMBIX JCHCTBUM U
CaMOIIPOBEPKY pe3y/ibTaTa BBIYUCICHUN, MPEOOpa3OBAHMUIA,
MOCTPOCHUH.

Pemiatp 3agaum W3 peaJibHOM KU3HM, TPUMEHATH
MaTeMaTUYeCKUe 3HaHUs [UIsS pelieHus 3aJad U3  JApYyrux
MIPEMETOB.

Pemiath TekcTOBBIE 32/1a4H, CPABHUBATH, BLIOMPATH CIIOCOOBI
peIIeHus 3a1a4u.

9 kjaacc (ae meHee 102 )

Ha3Baumue
pasnena (Tembl)
Kypca (4uciao

OcHoBHOE coaep:xaHue

OcHOBHbIE BU/IbI 1eITEJIbHOCTH 00y4A0IIMXCH

4acoB)
Yucna u PamnmonaneHbIie uncia, *uppanoHabHBIC YMCIa, KOHEYHbIC U | Pa3BUBaTh MNpeacTaBJeHHsl O 4YHCIax: OT MHOXECTBa
BbIYHCJICHHS. OeCKOHEUHBIE JECSITUIHBIE Ipoowu. MHOK€eCTBO | HATypaJIbHBIX YHCEIl 10 MHOXKECTBA JICHCTBUTEIBHBIX YUCEIL.




JeiicTBUTEIbHBIE
qucaa
O w

JIEHCTBUTENILHBIX  YHCEN;, JEUCTBUTEIBHBIE YHCIA  Kak
OCCKOHEUHBIC JeCATHYHBIC JpoOu. B3auMHO oOJHO3HAYHOE
COOTBETCTBUE MEXK]ly MHOKECTBOM JICMCTBUTEIBHBIX YHUCEN U
MHOKECTBOM TOUYEK KOOPAMHATHOM MPSMOH.

CpaBHeHUE  JCUCTBUTENBHBIX  YHCEN, apuUPMETHUYECKUE
JIIEUCTBUSA C NEHCTBUTENLHBIMY YUCIAMH. ™

[TpubmmkEHHOE 3HAUCHUE BEIMIMHBI, TOYHOCTh MPUOITNKCHHSL.
Okpyrnenne uwmcen. [Ipukuaka #  OLIEGHKAa pPE3yJIbTaTOB
BBIUKCIICHHI.

O3HaKOMUTBCA c BO3MOKHOCTBIO MPEACTABIICHUS
JIEHCTBUTEIILHOTO YHCJIa KaK OSCKOHEYHOM JECATUYHON IpoOH,
NPUMEHSATHh JICCATUYHbIE TNPHUOIMKEHUS PAlMOHAIBHBIX |
HMppalyoOHaJbHbIX YUCE.

*3anucbIiBaTh, CPaBHMBAThH " YHOpPSi10YMBATh
JIIeHCTBUTENIbHEIE YHCIa™,

BbInoaHATL, codeTas YCTHbIE W IHCbMEHHBIE ITPUEMBI,
apudmernyeckue JIeiicTBUS C PALUOHAIBHBIMU YHCIIAMY;
HAXOJAUTh 3HAUYCHHUS CTEICHEM C IeJbIMH MOKa3aTeIIsIMH H
KOPHEH; BRIYUCJIATH 3HAUCHUS YUCIOBBIX BBIPAKCHUH.
[onyyuts mnpeacraBjieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YHuCces B MPAKTUYECKOU IeSITEIbHOCTH YeI0BEKa.
AHaJIM3UPOBATHL M [1eJaTh BBIBOABLI (IOCJIE€ COBMECTHOIO
aHAJIM3a) O TOYHOCTH MPHUOIMKCHUS JIEHCTBUTEIBHOIO YHCIIA
P PEILICHUH 3a/1a4.

OxkpyriasiTh ICUCTBUTEIBbHBIE YNCIA, BBINOJHATH NMPUKHUAKY
pe3ynbTaTa  BBIYMCICHUN, ONEHKY 3HAYEHUHW  YHUCIIOBBIX
BBIPKEHUM.

3HAKOMUTHCS C UCTOPUEH pa3BUTHS MATEMATHKH.

YpaBHeHust

U HepaBeHCTBA.
YpaBHeHust

¢ OIHOM
nepeMeHHOn
(14 v)

JIuneitHoe ypaBHeHHe. PemieHne ypaBHEHUMN, CBOISIIMXCS K
JIMHEWHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOASIMIMXCS
K KBaJIpaTHbIM. BUKBaipaTHbIEC ypaBHEHHUSI.

*TIpumepsl pelieHUs ypaBHEHMH TpeTbed M ueTBEPTOU
CTerneHen pa3noKeHHeM Ha MHOKUTETH. ™

Permenne npoO6HO-pallMOHATBLHBIX YpaBHEHUH.

Pemienne TeKCTOBBIX 3a/1a4 AIreOpandecKuM METOIOM.

OcBauBaTh, 3alOMHHATL M MNPUMEHATH Trpaduyeckue
METO/Ibl TIPH PEIICHUH ypaBHEHWH, HEPAaBEHCTB M MX CHUCTEM
(mpy  HEOOXOOUMOCTH C ONOPOH Ha aJIropuT™M Y4eOHBIX
JEeNCTBUI).

Pacno3naBath 11eJ1bI€ U IPOOHBIC YPAaBHEHHUS.

Pemiats JMHeliHble W KBajJpaTHble YPaBHEHHs, YPaBHEHUS,
CBOJMIIMECS K HHUM, MpocCTellne JpoOHO-palliOHATIbHbBIE
yYpaBHEHHS.

IpenaaraTs BO3MOXHBIE CIIOCOOBI pelIeHHs] TEKCTOBBIX 3ajad,
o0Cy:KIaTh HX M pelaTrh TEKCTOBBIC 3aaddl Pa3HBIMH
croco6ami.

3HAKOMUTBCS € HCTOPHEH Pa3BUTHS MaTEMATUKU

YpaBHeHust

JluHeliHOE ypaBHEHUE C ABYMS IEPEMEHHBIMU U €r0 TpaduK.

OcBauBartb u NPpUMECHATDH HpI/IéMBI pemieHusd CUCTEMbI ABYX




U HEpaBeHCTBA.
Cucrembl
yYPaBHEHUI

(14 4)

Cucrema 1ByX JTUHEHHBIX YPaBHEHUH C IBYMSI IEPEMEHHBIMU U
e pemenue. PemeHue cucreM ABYX YpaBHEHHUH, OJHO U3
KOTOPBIX JINHEHHOE, a IPyroe — BTOPOH CTEIIEHHU.
['padmyeckass uHTEpHpeTAlUsl CHUCTEMbl YPaBHEHHH C JBYMS
IIEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3aj1a4u aNredpandeckum crocoOom.

JIMHEUHBIX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU U CHUCTEMBI JBYX
YpaBHEHU, B KOTOPBIX OJJHO YPAaBHEHHUE HE SIBIISCTCS JIMHEHHBIM
(o BU3yaJIbHOM omope).

Hcnonb3oBaTh (QYHKIIMOHATBHO-TpAQUUYECKUE TPEICTABICHUS
JUISL pellieHHs ¥ UCCJIe/IOBAaHMsl YPABHEHUH U CUCTEM.
AHAJIM3HPOBATH TEKCTHI 3224, pellaTh UX aIredpandecKuM
CHOCOOOM: MEPeXOAUTh OT CIOBECHOH (HhOPMYITHPOBKU YCIOBHS
3a71a4M K anreOpandecKoil MOAEIH MyTEM COCTABIICHUS CHCTEMBI
YPaBHEHUI; pemIaTh COCTaBJICHHYI0 CHCTEMY YpPaBHCHHUI;
HHTEPNPETHPOBATH PE3YIIbTaT.

3HAKOMHUTBCS ¢ UCTOPHEH PA3BUTUS MAaTEMaTHKU

YpaBHeHust

U HepaBeHCTBA.
HepagencrBa
(16 u)

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

JInHeiHbIe HEPaBEHCTBA C OAHON NEPEMEHHOM M UX PEILLICHHE.
Cucrtembl TUHEHHBIX HEPABEHCTB C OJAHOW MEPEMEHHOM U HUX
pelenue.

KBaapaTHble HEPABEHCTBA U UX PELLIEHUE.

I'paduueckass  uHTEpHpeTanMss  HEPABEHCTB M CHUCTEM
HEPABEHCTB C JIByMs IIEPEMEHHBIMU.

Yurarb, 3anMchbiBaTh, INOHHMAaThb, HHTEPIPETHPOBATH
HEpPaBEHCTBA; UCIIOJIb30BATH CUMBOJIMKY U TEPMUHOJIOTHIO.
BoinosnsaTh 1peoOpa3oBaHusl HEPABEHCTB, MCMOJIb30BATh IS
1peoOpa3oBaHus CBONCTBA YMCIOBBIX HEPABEHCTB.
Pacno3zHaBaTh JUHEIHbBIE U KBaJPaTHbIC HEPABEHCTBA.

Pematrh,  JIMHEHHBIE  HEPABEHCTBA, CHCTEMbBlI  JIMHEWHBIX
HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIMX KBaJpPAaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYKAATh IIOJIYYCHHBIEC PEIICHUS.
N300paxkaTh pelieHUe HEPABEHCTBA U CUCTEMBI HEPABEHCTB Ha
YHCIOBOM TPAMOHM, 3amMChIBATH PEHICHHE C IOMOUIBIO
CHUMBOJIOB.

Pemiath KBajpaTHbIE HEPABEHCTBA, MCMOJIb3Ys TIpaduyecKkue
IIPEJICTaBIICHHUS.

OcBanBaThb W TNPUMEHATHL HEPABEHCTBA IIPpU PEIICHUU
pa3IMYHBIX 33[a4, B TOM YHMCJIE IPAKTUKO-OPHUEHTUPOBAHHBIX.

DOyHKIUHT
(16 9)

KBanpatuunas gynkuus, e€ rpaduk u coiictBa. [lapabona,
KOOPJIMHATHI BEpIIMHBI MapaboIIbl, 0Cb CAMMETPHH MapadoIIbl.
Crenennble GyHKIMH C HATYpaIbHBIMU MMOKa3aTeNsAMHU 2 U 3, UX
rpaduKu 1 CBOMCTBA.

Ipaduxu Gynkumii:y = kx,y = kx + b,,y = ax?,y = ad,y

Pacno3naBarTh BHIBI H3y4aeMbIX (YHKIUi; HILIIOCTPHPOBATH
CXeMaTHYeCKH, 00BSICHATh PACIOJIOKEHNE HAa KOOPIMHATHOM
I0CKOCTH rpadukoB GyHKIwmid Buga: Y = kx,y = kx + b,,y =
ax?, y = ax,
_ _k .
Y = /X, ¥ = — B 3aBUCHMOCTH OT 3Ha4eHU# KO3()PHUIMEHTOB;
X




1
=
<

1

RI=

OIIMCBIBATh UX CBOWCTBA.

Pacno3naBaTh KBaJpaTHUHYO QYHKIHIO 110 GopMyJe.
I[puBoauTh mNpUMepPbl KBAJIPATHUYHBIX 3aBUCUMOCTEH U3
peanbHOW )KNU3HU, (QUIUKH, TEOMETPHUH.

BoisiBasiTh 1 00001aTh 0COOEHHOCTH TpaduKa KBaJIpaTUIHOM
Gyakimu Yy = ax> + bx + ¢ (Ipy  HEOOXOAMMOCTH ¢
HAIPAaBJIAIOIIEH TOMOIIBIO).

CtpouTh 1 1300pakaTh cXeMaTH4eCKH rpadMKN KBaPaTHUHBIX
(yHKumii, 3aaHHBIX GopMynaMu Bugay = axZ, y = ax? + q, Y
=a(x +p) y=ax’ +bx +Cc (Ipu HEOOXOAUMOCTH C
BU3YaJbHOU OMOPOIA).

AHAJTU3NPOBATH H IPUMEHSATH CBOICTBA N3YUEHHBIX (YHKLUH
JUIA WX TOCTPOEHHS, B TOM YHCJIE C IMOMOIIBIO HU(POBBIX

pPeCypCOB.

YucjioBble
MOCJIeA0BATEIBHOC
TH

(15 9)

ITonsiTHE YMCIIOBOM ITOCIIEIOBATEIBHOCTH.

3amaHue MOCIeq0BaTeNIbHOCTH PEKYpPpeHTHOU GdopMynoil u
dbopmyI0ii N-TO YJIeHa.

ApudmeTrndeckas U reoMmeTpuueckas nporpeccun. Dopmynsl n-
ro wieHa apu(pMeTHyecKoil M TeoMeTpHUYECKOM Mporpeccui,
CYMMBI IIEPBBIX N YICHOB.

*N300pakeHne WICHOB apu(PMETHUYECKON W TeOMETPHUECKOM
MIPOrpeccuil TOUKaMH Ha KOOPAUHATHOM MIIOCKOCTH.
JIMHENHBIN U YKCIIOHEHIIMATIBHBIA POCT.

Crno>xHbI€ MPOLIEHTHL. *

OcBauBath n NPpUMEHATb WHJCKCHBIC 0603Ha‘~I€HI/I$I, CTPOMTH
pe4eBbi€ BbICKA3bIBAHUA C HCIIOJIb30OBAHHUEM TCPMHUHOJIOTUU,
CBSI3aHHOM C MOHITHUEM II0CJIEI0BATCILHOCTH.

AHaJ'lI/I3I/IpOBaTI> CI)OpMYJ'Iy N-ro 4jieHa I0CJIeJ0BATCIbHOCTHU NN

PEKYPPEHTHYIO bopmyy U BBIYHCIATH YJICHBI
MOCJIEA0BATEIBHOCTEH, 3aJaHHBIX  JTHUMH bopmynamu.
YcranaBiauBathb 3aKOHOMEPHOCTH B MMOCTPOCHUU

IIOCJIEZI0BATENbHOCTH, €CIU BBINMCAHBI TIEPBBIE HECKOJBKO €€
YJICHOB.

Pacno3snaBath  apuMETHUYECKYIO M T'€OMETPHUYECKYIO
IIPOTrPECCUU NIPU Pa3HBIX COCO0AX 3aJaHMs.

Pemars 3amaun ¢ wucnonab3oBaHMeM (opMyn N-ro uieHa
apudmeTnyeckoil M TEeOMETpPUYECKOM Mporpeccuii, CyMMBbI
MEPBBIX N YWIECHOB C OMOPOH Ha CIPaBOYHYIO HHPOPMALIHIO.
*W300paxkaTh WICHBl IIOCIENI0BAaTENIbHOCTH TOYKaMU Ha
KOOPJIMHATHOH MJIOCKOCTU™.

PaccmaTpuBaTh NnpuMepbl IPOLECCOB M SIBJIEHUH U3 pealbHON
KHU3HU, WUIIOCTPUPYIOLIME HM3MEHEHHE B apU(PMETHYECKOH
MIPOrPEeCCUd, B TEOMETPUYECKOW Mporpeccuu; *u3o0pakaTh




COOTBETCTBYIOIINE 3aBUCUMOCTHU TpapuuecKu™.

Pemiate mpocreiimme 3aja4u, CBS3aHHbIE C YHCIOBBIMU
HOCJICAOBATEIBHOCTSIMYA, B TOM YHCJIE 33Ja4d W3 peabHOM
KM3HM € WCIONB30BaHMEM  LUQPPOBBIX  TEXHOJIOTHH
(97EKTPOHHBIX TaONUI, TPahUIECKOTO KAIBKYIATOpA U T.IL.).
*PemiaThb 33J1a41 Ha CJIO0XKHbIE IPOLIEHTHI, B TOM YHCJIE 33Ja4H U3
peasibHOM MPAKTUKHU (C UCIIOIb30BAaHUEM KaJIbKYJISTOpaA).™
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTUS MATEMaTHKH.

[MoBTOpEHME,
00001meHMeE,
cHCTeMATH3aIus
3HAHHH

(18 u)

UYucna u BbIYMCIeHHs (3aIUCh, CpaBHEHHUE, JEHCTBUS C
JIEMCTBUTEIIbHBIMU YUCJIAMH, YMCIOBas MpsAMasi; IMPOLICHTHI,
OTHOLIECHHUSI, IPOIOPLIMH; OKPYIJIEHUE, TPUOIMKEHNE, OLIEHKA;
pelleHne TeKCTOBBIX 33/1a4 apu(METHIECKUM CIIOCOO0M).

Auredpanyeckue BbIpaKeHUsI (mpeoOpazoBaHue
anreOpandecKrX BBIPAKEHHUH, JOMYCTUMBIC 3HAYSHHUS).
@OyHknuu (IOCTPOEHHE, CBOMCTBAa H3YYEHHBIX (DYHKIMH;
rpaduyueckoe penieHne ypaBHEHUN U UX CUCTEM).

OnepupoBaTh TNOHATHAMM: MHOXECTBO, ITOAMHOKECTBO,
Omepaly HaJl MHOXKECTBAMH; MCIIO0JIb30BaTh Tpaduueckoe
MPECTABICHUE MHOKECTB ISl ONIUCAHUS PEAIbHBIX ITPOLECCOB U
SBIICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.
AKTyaJIM3MpoOBaTh TEPMHUHOJIOTHI0O U OCHOBHbIE JeHCTBUS,
CBSI3aHHbIE C YHCJIAMH. HATYpPaJlbHOE YHUCIO, NPOCTOEC U
COCTAaBHOE YMCIIA, JECJIUMOCTh HATypPaJbHBIX YHCEN, MPU3HAKU
JIEIUMOCTH, 1LIEJI0€ YHUCIIO0, MOAYJdh 4YHCIa, OOBIKHOBEHHAs U
JECATUYHAS APOOH, CTAaHIAPTHBIA BUJ YUCIIA, apuPMETHUSCKUN
KBaJIpaTHbI KOPEHb.

BbInoJHATH 1eldCTBYUS, CPABHUBATH U YIIOPAA0YMBATH YUCIIA,
MPEJACTAaBISITh YUCIAa HAa KOOPAMHATHOM IIPSMOW, OKPYIJIATH
YlUCa; BBINOJHATH TPUKHAKY M OLEHKY pe3yibTara
BBIUMCIICHHUH.

PemaTh TekcToBbIe 32124 apu(PMETUUECKAM CITOCOOOM.
Pemars npakTuyeckue 3axa4u, CoAepKallue MpoOLEeHTI, JOJIH,

YacTH, BBIpAXKAIOLIUME 3aBUCUMOCTU: CKOPOCTb — BpeMsS —
paccTosHue, IIeHa — KOJIMYECTBO — CTOMMOCTb, O00BEM
paboTel — BpeMsi — MPOU3BOAUTEIBHOCTh TPYAA.

Pa3ouparh peanbHble KU3HEHHbIE CUTyallud, GOpMYJIMPOBATH
X Ha A3BIKE MaTEMAaTHUKH, HAXOAUTHb peIHeHI/Ie, HpI/IMeHSISI
MaTeMaTUYECKUN anmnapar, HHTEePIPEeTHPOBATH PE3YyIbTaT
OnepupoBaTh NOHATHAMM: CTCIIEHb C IENBIM ITOKa3aTeleM,
apudmeTnyeckuit KBaJIpaTHBII KOPEHb, MHOTI'OYJIEH,
anredpandeckast ApoOb, TOKIECTBO.




BbINOJHATL OCHOBHBIEC AefiCTBHMS: BBIIOIHATH PACUETHI I10
¢dopmynaM, npeoOpa3oBbIBATH IElble, APOOHO-PALMOHAIbHBIC
BBIPQXEHUSI U BBIPAXEHUS C KOPHSMHM, pEa30BbIBATh
pas3ioKEHUEe MHOTOYJIeHa Ha MHOXHTEIM, B TOM 4YHCIE C
UCTOJIBb30BaHUEM (OpPMyN pasHOCTH KBagpaTOB W KBajpaTa
CYMMBI U pa3HOCTH (C ONOPOH Ha CHPaBOYHYIO MH(OpMAIUIO);
HAXOJUTh JONYCTUMBIC 3HAUEHHUS IMEPEMEHHBIX IS JPOOHO-
palMOHAIBHBIX BBIPAKEHHM, KOPHEH.

MopaeaupoBaTh C MOMOIIBIO (OPMYNT pealbHbIE MPOLECCHl H
SIBJICHUS.

OnepupoBath noHATHAMU: QYHKIHS, TpaduK QYHKIUN, HYITH
(GyHKLIMH, T[POMEXYTKHM 3HAKOIOCTOSIHCTBA, IPOMEXKYTKH
BO3pacTaHus, YObIBaHHS, HANOOJIbIIEE U HAMMEHBIIIEE 3HAUCHHS
GbyHKIIH.

AHAJIN3UPOBATh, CPABHUBATh, 00CYKIaTh CBOMCTBA (YHKIIHIA,
CTPOUTH UX TpadUKU.

OnepupoBaTh NOHATHSIMH: TPSIMas MPONOPLUOHATIBHOCTD,
oOpaTtHass  MPONOPLUUOHAIBHOCTb,  JIMHEWHas  (QyHKLuS,
KBajipaTHuHas QyHKIus, napadoia, runepooa.

Hcnoan3oBath rpadguku [UIs OIPEIEICHUSA CBOWCTB, IIPOLIECCOB
U 3aBUCHUMOCTEH, s pelleHus 3aaad H3 JPYyrux ydeOHBIX
IIPEIMETOB M PEalbHON XU3HU; MOAETHPOBATH C IOMOUIBIO
rpauKoB pealibHbIE MPOLIECCHI U SBICHUSI.

Boipaxath ¢opMyJiaMu 3aBUCUMOCTH MEXY BEIMUMHAMMU.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPHUS» (I1I0O 'TOJAM OBYYEHUA)

7 knacc (He MeHee 68 u)

Ha3Banue
pa3nena (TemMbl)
Kypca (4uciao

OcHoBHOe coaepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS




4acoB)

IIpocTreiimmue [Ipocreiimue reoMmeTpuueckue 0ObEKThI: TOUKU, IPSIMbIE, JIyud | POPpMYJIMPOBATH OCHOBHBIC MIOHATHUS U OIPEICICHHUS.
reoMeTpuyeckne U yribl, MHOTOYTOJIbHUK, JIOMaHasl. Pacno3HaBaTh  M3y4YCHHBIE  TeOMETpUYecKue  (QUrypsi,
urypsbi CMexHbIE U BEpTUKAJIBHBIE YTJIbL. onpeneJsiTh HUX B3aUMHOE PAaCIOJIOKEHUE, BbINOJHATH
U UX CBOMCTBA. Pabota ¢ npocTteiimmMu 4yepTexamu. 4epTEX MO YCIOBHIO 33/1auu (C HUCIOJIH30BAHHEM CMBICIOBOM
HN3mepenue W3mepenune JMHEHHBIX W YIJIOBBIX BEJIMYUH, BBIYUCIICHUE |OMOPHI: HABOSAIIME BOIPOCHI W/WJIM aIropuTMa YyueOHBIX
reOMeTPUYECKUX |OTPE3KOB U YIJIOB. JIeUCTBHI).
BeJIMYMH [lepumerp u  mnomwaab  ¢uryp, cocraBieHHbIX  u3|IIpoBoaMTH MpocTeiie NOCTPOCHUS C TOMOUIBIO IUPKYIS U
(14 4) IIPSIMOYTOJIBHUKOB. JIMHEUKH.
N3mepsiTh JIMHEWHBIE U YTIIOBBIE BETUYNHBI TEOMETPUUECKUX U
NPAaKTUIECKUX OOBEKTOB.
Onpenensitb «Ha TJa3» pa3Mepbl peallbHbIX OOBEKTOB,
MPOBOIUTH IPYOYI0 OLIEHKY UX Pa3MEPOB.
Pemath 3a7aun Ha BBIYMCIICHHE JJIMH OTPE3KOB M BEIUYUH
YTJIOB.
PemaTp 3a/1auu Ha B3aMMHOE PACIIOIOKEHUE T€OMETPUUECKUX
¢uryp.
IMpoBoauTh KIaCCU(PUKALHUIO YTIIOB, BBIYHCJIATD JIUHEHHbIE U
YIJIOBbIE BEJIMYHHBI, MPOBOAUTH HECJOKHbIE HEOOXOAUMbIE
JIOKa3aTeJbHbIE PACCyKICHHUS.
3HAKOMUTHCS C UCTOPUEH pa3BUTHS TeOMEeTPHH.
TpeyrojbHukH [lonsiTMe O paBHBIX TpPEyroJbHUKAX M  MepBUYHbIE | Pacmo3HaBaTh Mapbl pPaBHBIX TPEYTrOJbHUKOB Ha TOTOBBIX
(22 v) MPEACTABJICHUSI O PaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu|uepTrekax (C yKazaHHEM NPHU3HAKOB) MPU HEOOXOJUMOCTH C

IIPU3HAKa PABEHCTBA TPEYT OJIbHUKOB.
[Ipu3Haku paBeHCTBA  NPSIMOYTOJBHBIX  TPEYrOJIbHUKOB.
CBOICTBO MeIMaHBI IPSIMOYTOJIBHOTO TPEYT OJIbHUKA.
PaBHOOEIpeHHbIE U PABHOCTOPOHHME TPEYroabHUKU. [Ipu3Haku
U CBOMCTBA paBHOOEPEHHOTO TPEYrOJbHHKA.

[IpoTtuB OonblIeli CTOPOHBI TPEYTOJbHUKA JIEKHUT OOJIBIIMNA
YT OJL

[Ipocreiimine HepaBeHCTBA B TIE€OMETPHM.
TpeyroiapHuKa. HepaBeHCTBO ToMaHOR™.

*HepaBeHcTBO

BU3YyaJIbHOU OIIOPOM.

BoiBoauTh  cineactBus  (PaBEHCTB  COOTBETCTBYIOLIMX
HJIEMEHTOB) U3 PAaBEHCTB TPEYrOJIbHUKOB.

®opmMyIMpOBaATH ornpeeNeHus: OCTPOYTOJIBHOTO,
TYHOYTOJIbHOTO, IIPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MEJUaHbl TPEYroJbHUKA; CEPEIMHHOr0 MEpIEeHIUKYIsIpa

OTpe3Ka; NepuMeTpa TpPEeyrojbHUKA IMPU HEOOXOJUMOCTU C
ONOpOI Ha aJITOPUTM IpaBUJIA.




[IpssAMOYTOJIBHBIN TPEYTOJILHUK € yrioMm B 30°.
[lepBble MOHATHS O JOKA3aTEIBCTBAX B TEOMETPHH.

@®opmMyaupoBaTh CBOWCTBA M TNPU3HAKA PABHOOEIPEHHOTO
TPEYroJIbHUKA.

CTpouTh 4epTeKHU, peliaTh 3aa4M C IIOMOIIbIO HAXOXKICHHUS
PaBHBIX TPEYTOJbHUKOB.

IIpumensTs MIpU3HAKU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYroJbHUKOB B 3ajadax (C MCIIOJb30BAaHHEM CMBICIOBOH
OTOpBI: HABOJIIME BOMPOCH H/MIM QITOPHUTMAa y4eOHBIX
JIEHCTBHI).

Hcnoab3oBaTh IUQPPOBBIE PECYPCHl IAJsl  MCCIAET0BAHUS
CBOWCTB M3y4aeMbIX QUryp.

3HAKOMMTBCS € HCTOPHEl Pa3BUTHs T€OMETPHUHU.

IMapaieabHble [TapamiensHple npsiMble, uMX cBolcTBa. Hakpect nexamue, | @opMyJupoBaTh  NMOHATHE  MAPAUICIBbHBIX  NPSAMBIX,
npsiMble, CyMMa COOTBETCTBEHHbBIE U OJIHOCTOPOHHUE YIJIbl (00Opa3oBaHHbIE IPU | HAXOAMTH IPAKTUUYECKHUE IPUMEPHI.
yIJ10B nepeceyeH! MapaiiebHbIX MPSAMBIX CEKYILEH). M3yyaTh CBOICTBa YIJOB, 0Opa30BaHHBIX NPH IEPECEUCHUU
TPeyroJbHUKA [Tpu3sHak  napauIeTbHOCTH  NPSAMBIX  YE€pe3  PaBEHCTBO |MapajUIeIbHBIX MPSAMBIX CEKYIIEH
(14 v) paccTOsTHUM OT TOYEK OJHOM NMPSAMOU 1O BTOPOM MPSMOI. IIpoBoauTs pokazarenbcTBa. POpMyJIHPOBATH TeopeMy
CymMmMa yIJIoB TpeyroJibHUKa U MHOTOYTOJIbHUKA. [apajuIeIbHOCTU  JIBYX IpPSIMBIX C  IOMOILIBIO  YIJIOB,
BHeninue yriel TpeyrojapHUKa 00pa30BaHHBIX MpPH MEPECEUCHUU OTUX TNPSAMBIX TpETber
IPSAMOM.
BbiunciasaTs CyMMY YIJIOB TPEYTOJIbHUKA M MHOTOYTOJIBHUKA.
Haxoauth uucioBble U OYKBEHHbIE 3HAUYE€HHsS YIJOB B
rEOMETPUUYECKUX 3a/ladaX C MCIIOJIb30BAaHUEM TEOPEM O CyMMeE
YIJI0B TPEYTOJbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHS T€OMETPHHU.
OkpyKHOCTH OKpy’KHOCTb, XOPJIbl U TUAMETPHI, UX cBoiicTBa. KacaTenbHas k | @PopMyJupoBaThL  ONpedeeHus:  OKPY)KHOCTH,  XOPJbl,
U KPYT. okpykHOCTH. OKpY)KHOCTb, BNMCaHHass B yroi. *IloHsTHe o|auamerpa M KacaTedbHOM K OKpykHOCTH. HM3ydaTh HX
I'eomerpuueckue |[I'MT, npumeHenue B 3amadax. buccexkrpuca u cepelMHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKHU.
MOCTPOCHUA NEePIEHIUKYIISAP KaKk TEOMETPUIYECKHE MecTa TOUeK™. HccnenoBathb, B TOM YKCIIE HCHOJIB3YSl HH(POBbIE PECYPCHI:
(14 4) OKpy»XHOCTb, OIIMCaHHAsl OKOJIO TPEYroJIbHUKA. BrMcaHHas B|OKPY)KHOCTb, BIMCAaHHYK0 B yroJ; LEHTP OKPYKHOCTH,

TPEYTOJIbHUK OKPYKHOCTb.
[Ipocreiinue 3a7a4u Ha MOCTPOEHUE.

BIIMCAHHOM B YTOJI; PAaBEHCTBO OTPE3KOB KacaTeJIbHbIX
*Ucnoab3zoBath Metoa ['MT nina nmokaszarenbcTBa TEOpeM O
nepecedyeHn OUCCEKTPUC YTIIOB TPEYTrOJIbHUKA U CEPEAMHHBIX




NEPIEHAUKYJIIPOB K CTOPOHAM TPEYrOJbHHUKA C IIOMOIIBIO
I'MT.*

OBJaaneBaTb MNOHSATUSIMM  BIHCAaHHOM MW  ONMCAaHHOM
OKPYKHOCTEH  TPEYrOJIbHUKA, HAXOAUTH LEHTPBl OTHUX
OKPYKHOCTEH C OIIOPOM HA allrOpUTM IIpaBuUIa.

Pemiate OCHOBHBIC 3aJa4¥ HA NMOCTPOEHHE: YIJIa, PABHOI'O
JJAaHHOMY; CEpEJUHHOIO IEPHEHAMKYJApa JAHHOIO OTPE3Ka,
OpsAMOM,  MNpPOXOJALIEH  4Yepe3  JaHHYH0  TOYKYy U
NEPIEHANKYIISIPHON JTaHHOW NPSMON; OHUCCEKTPUCHI JaHHOTO
yrja; TPEyroJbHUKOB [0 pPa3jJu4HbIM 3JEMEHTaM IpHU
HE0OXOIMMOCTH C HAaNPaBJISAIOUIEH TOMOIIBIO.

3HAKOMHUTBLCA C HCTOPHUEN PA3BUTUSA FEOMETPUU.

[MoBTOpEHME,
00001IeHne
3HAHMH

(4 4)

[ToBTOpeHne u 00001IEHNE OCHOBHBIX MOHSATUN U METO/OB
Kypca 7 kiacca.

Pemiath 3aga4yd Ha INOBTOPEHHUE, WLIIOCTPUPYIOIIME CBS3U
MEXy pa3InYHBIMU YaCTAMHU Kypca.

8 kiacc (He meHee 68 4)

Ha3Baunmue
paszaesia (TeMbl)
Kypca (4HMcJ10

OcHoBHOE CoAEpKaHue

OcHoBHbIE BUbI JIeITEJIbHOCTH 06yqa101unxcn

4acoB)
Yeroipéxyroasuuk |IlapannenorpaMM, ero npusHaku u cBoiictBa. YacTHsle ciaydau | A300pamxaTh U HAXOAUTH HA YEPTEkKaX UETBIPEXYTOIbHUKU
" napajuieJIorpaMMoB  (TMIPSAMOYTOJIBHUK, pPOMO, KBaJApaT), HX |pa3HbIX BUJOB U UX DJIEMEHTHI.
(12 9) NpU3HaKU U cBoiicTBa. Tpamnernus. PaBHoOokast u npsimoyroibHast | @opMyJaupoBaTh onpeeeHus: napajienorpamma,

Tparneuuy.
*V nBoenue meauansl. LlenTpanbHas cummeTpus™

MpsIMOYTOJIbHUKA, poMOa, KBajpaTa, Tpameluu, paBHOOOKON
TpaIenuy, IpSIMOYTrOJIbHOM Tpareuu.

Hcnoabp3oBarh 1NpH  pelieHHMH MPOCTEHINMX  3a1a4
MIPU3HAKHA U CBOMCTBA: Mapajuieorpamma, npsMOyrojJbHUKA,
pomOa, KBajgpara, Tpameuuud, paBHOOOKOW Tpameuuu,




IIPSIMOYTOJIBHOM TpaIeLuu.

I[IpuMeHATHL MeTOA YIBOCHHS MEAHMAHBI TPEYTrOJbHHKA C
OIIOpPOM Ha AIITOPUTM IIpaBUIIA.
Hcnoan3oBaTh 1IUPPOBBIE PECYPCHI
CBOWCTB M3y4aeMbIX (UTYP.
3HAKOMHUTBHCA ¢ UCTOPUEH pa3BUTHS reOMeTPHUM.

I UCCIICAOBAHUA

Teopema ®aJieca

*Teopema Daneca u Teopema O MPOMOPIUOHATBHBIX OTpE3Kax.™

IIpoBoaUTH MOCTPOEHMS C IIOMOLIBIO LUPKYIIS U JTUHEHKHU C

U TeopeMa 0 Cpenusis nuHus TpeyrojibHUKA. Tpaneuus, e€ cpeHss JUHUA.  |UCIOJIb30BaHWe  TeopeMbl  @aneca W TEOpeMbl O
nponopunoHadabH |*I[IponopunoHanbHble  OTPE3KH, IOCTPOEHHE  YETBEPTOIO |IPONOPLHUOHAIBHBIX  OTPE3KAX, CTPOMTh  YETBEPTHIH
bIX OTpe3Kax, IIPONOPLUOHAIIBHOTO OTPE3Ka. IPONMOPIMOHAIBHBIA OTPE30K € ONOPOM Ha 3pUTEIbHYIO
nojao0HbIE CBoiicTBa IIEeHTpa Macc B TPEYTOJIbHUKE. HarJIsiJHOCTb.
TPeYroJbHUKH [Tonobubie  TpeyrompHuku. Tpu  mpusHaka  monoOus | HaxoauTh mo1oOHbBIE TPEYTOJFHUKHA HAa TOTOBBIX YEPTEXKAX C
(15 9) TpEyroJibHUKOB™. [IpakTHiyeckoe mpuMeHeHHE. YKa3aHUEM COOTBETCTBYIONIMX NPHU3HAKOB TMOMOOHS TIpH
HEOOXOMMOCTH C BU3YaJIbHOM OMOPOIA.
Pemath 3agaum Ha TOAOOHBIE TPEYTOJIBHHUKH C TOMOIIBIO
CaMOCTOATEJIbHOIO IOCTPOEHHUSI YEPTEKEU U HaXOKICHUS
HOJOOHBIX  TPEYrOJIbHUKOB  IpPU  HEOOXOAMMOCTH  C
HaIPaBJIAOLIEH TOMOILBIO.
IIpoBoauTh 10KA3aTEJBCTBA C HCIIOJIb30BAHUEM IIPU3HAKOB
oJ00MsT HECNOXKHBIX T'€OMETPUUYECKHX 3a/ad C ONopoil Ha
QJITOPUTM yUEOHBIX JEHCTBHI.
IlpumeHsiTh  TOJYYEHHBIE  3HaHWS [P PEIICHUU
reOMETPUUECKUX U MPAKTUYECKUX 3a/1a4 IpU HEOOXOJUMMOCTHU
C HaIpaBJISAIOUIEH TOMOIIBIO.
3HAKOMMTBCS € MCTOPUEH Pa3BUTHA T€OMETPHH.
Inomane. [TonsiTHe 06 001IEH TEOPUHU TUIOLIAIH. OgianeBaTh NMEPBUYHBIMH TPEACTABJIEHUAMH 00 oOIei
Haxo:xnenue @opmynbsl AN IUIOMIAAM TPEYrojbHUKA, MapajielorpaMMa. [Teopur Iomann (Mepbl), ¢(opMyJHPOBATHL CBOWCTBA
JIomaei *OTHoLIeHNE TUIOMAAeH TPEyroJbHUKOB ¢ OOIIMM OCHOBAHUEM |IUIOIIAAN, BBIACHATH UX HATJISAHBIN CMBICI.
TPeyrojbHUKOB WM 00111l BBICOTOM. [lpumensats  Qopmysnsl  IUIOMIAAM  Mapajlienorpamma,
¥ MHOTOYTOJIbHBIX |Bbluncienue miuomaneit cioxHbIX (GUryp uepe3 paz0OMeHUE Ha|TpEYroJibHUMKA, Tpameudd ¢ ONOopod Ha  CIPaBOYHYIO
¢uryp. [lnomaau |4acTH U JOCTpOeHUE. ™ nH(pOpMaIIHIO.
nono0HbIX puryp |Ilnomanu ¢uryp Ha kiaeryatoit Oymare. I[IpumensTs bopmyIbl IO BBIITYKJIOTO




(14 1)

[Tnomaau nogo6HbIX Guryp. Beruucienue miomaaen. 3anaun ¢
NPaKTHYECKUM CojepKaHueM. *PemieHue 3amad ¢ MOMOIIBIO
METO/1a BCIOMOTaTeIbHON IIJI0Laan. ™

YeTBIPEXYTOJIbHUKA Yepe3 JAUAaroHalu M YroJl MeXIy HUMHU C
OIIOPO¥ Ha CIIPABOYHYIO HH(POPMAITHUIO.

Haxoauth miomaau ¢Guryp, u300pakE€HHBIX Ha KJIETYaATOU
Oymare, HCIOJIL30BaTh Pa30UEHUE HA YaCTH U JOCTPOEHHUE.
Pa3ouparh npuMepbl UCIOJIB30BAHUS BCIOMOTATEIbHOMN
TUTOIAIH JUIsl PEIICHUSI TeOMETPUUYESCKHX 3a7ad.

HaxoauTh 1womaan nOA00HBIX (UTyp C OmoOpoil Ha
CIPaBOYHYIO HH(POPMAIIHUIO.

BbIyncasiTh IUI0IIAIN Pa3InYHBIX MHOTOYTOJIBHBIX (DUTYD.
PemaTtsh 3aaun Ha [UI0IIA/b C IPAKTUUECKUM COZEpPKaHUEM
1I0CJIE COBMECTHOTO aHAJIM3a.

Teopema
ITugaropa u
HavyaJja
TPUTOHOMETPUH
(10 v)

Teopema Iludaropa, e€ nokazaTenbCTBO U IPUMEHEHHE.
Oo6patnHas Teopema [udaropa.

OmnpeneneHne TPUTOHOMETPHYECKUX (YHKIMH OCTporo yria,
TPUTOHOMETPUYECKHE  COOTHOIICHHS B  HPSIMOYTOJBHOM
TpeyronbHuKe. OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO.
CooTHOIIEHUsT ~ MEXAY CTOPOHAMH B  NPSMOYTOJBHBIX
TpeyrojibHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBath Teopemy Iludaropa, mcmoab3zoBaTh €€ B
NPAaKTUYECKUX BBIYUCICHUSX.

Brnaners NOHATUSAMEU TPUTOHOMETPUUYECKUX (PYHKIUI OCTpOro
yIJ1a, IPOBEPSTh UX KOPPEKTHOCTD.

BbiBOAUTHL  TPUTOHOMETPUYECKHE  COOTHOLIEHHS B
OPSIMOYTOJIBHOM TPEYTOJIbHUKE C ONOpPOMl Ha CHpPABOYHYIO
UH(pOPMALIHIO.

HccnenoBaTth  COOTHOLIEHUS  MEXIy  CTOPOHAaMU B
IPSIMOYTOJIBHBIX TPEYTOJBbHUKAX C yrylaMu B 45° u 45°; 30° u
60° ¢ HampaBJIAIONICH TTOMOIIIBIO.

Hcnoan3oBarh  GopMysbl  NpUBEACHUS U
TPUTOHOMETPHUUECKOE TOXKIECTBO JUIsl HAX0XKICHUS
COOTHOILIEHUI MEXAy TPUTOHOMETPUYECKUMHU (QYHKLUAMHU
pPa3IUYHBIX OCTPBIX YIVIOB C ONOpPOM Ha CHPaBOYHYIO
UH(OPMALIHUIO.

IpuMeHsiTh TONyYCHHBIE 3HAHUS W YMEHUS TPU PEIICHUU
MPAaKTUYECKUX 3a7ady (MpH HEOOXOIMMOCTH C OINOpOil Ha
QITOPUTM MPABUJTIA).

3HAKOMHUTBCS C HCTOPUEH Pa3BUTHS FEOMETPHUH.

OCHOBHOC

Yriabl B
OKPY’KHOCTH.

BnucanHble M LIEHTpaJIbHBIE YIUIBI, YTOJ MEXAY KAacaTeJbHON U
XOPJOH.

@opMyJIMPOBATh OCHOBHBIE OIPENEICHUS], CBSI3aHHBIE C
yriaamu B Kpyre (BIIMCaHHBIN yroJl, IEHTPAJIbHBIN yIo).




Bnucannsble VYTIbl MEXKAY XOpAaMHU U CEKYLLIUMMU. HaxoauTh BIMCAHHBIE YIJIbl, ONKpAIOIIMECS HA OJHY AYTY,

U ONHCAHHBIE BrircanHble M ONMCAHHBIE YETHIPEXYTOJbHUKH, UX NPU3HAKU U | BBIYMCJIATH YIJIbl C IOMOIIBI TEOPEMBI O BIIMCAHHBIX yIiax,

YeThIPEXYroJbHUK |CBOWcTBAa. IIpuMeHeHHe JTHX CBOMCTB MNpU  PELICHUM |TEOPEMBI O BIHMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O

u. FEOMETPUYECKHX 3a]au. HEHTPaJIbHOM YIJ€ NpU HEOOXOAWMOCTH C BHU3YaJbHOM

KacartenbHble BzaumHoe pacnonoxkeHue AByX OKpykHoctei. Kacanue |onopoiu.

K OKPY’KHOCTH. OKPYXHOCTEH. HcceaenoBarhb, B TOM UUCIIE C TOMOIIBIO IIU(PPOBBIX PECYPCOB,

Kacanue BIIMCAHHBIE U ONMCAHHBIC YETHIPEXYTOJIBHUKH, BHIBOAUTH UX

OKpY:KHOCTeH CBOMCTBA U IIPU3HAKH IOCIIE COBMECTHOTO aHAJIM3a.

(13 4) Hcnoab3oBaTh 3TH CBOWCTBA M INPU3HAKUA IIPU PELICHUU
3a/1au.

IloBTOpEHue, [ToBTOpEHNE OCHOBHBIX MOHSATHM W METOJOB KypcoB 7 u 8§ |PemaTh 3aga4yd Ha MOBTOPEHUE, WIUIIOCTPUPYIOIIME CBS3U

0000menue KJIacCcOB, 00001IeHNEe 3HAaHUH. MEX]ly pa3TUYHBIMU YacCTAMHU Kypca.

3HAHMH

(44)

9 kjacc (He meHee 68 u)

Ha3Baumue
pasaesia (TeMbl)
Kypca (4McJ10

OcHoBHOE CoAEpKaHuE

OcHoBHbIE BUbI J1eITEJIbHOCTH 06yqa1011mxc51

4acoB)

Tpuronomerpusi. |OmnpeneneHre TPUrOHOMETpUUECKUX (QYHKIMH yrioB oT 0° no|dopmyiaumpoBaTh  ompelejeHHsi  TPUTOHOMETPHUECKHUX
Teopembl 180°. KocuHyc ®m CHHYC mpsiMOro W Tymoro yria. Teopema |(pyHKIMI TyMbIX W TPSMBIX YIJIOB C BU3YaJbHOW OIOPOW.
KOCHHYCOB H KocuHycoB. (OO0o00méHHas) Teopema CHUHYCOB (¢ paaumycoMm |DopMylupoBaTh TEOpEMY KOCHUHYCOB M TEOPEMY CHHYCOB (C
CHHYCOB. ONMCAaHHOM OKpyX)HOCTH). HaxoxeHue JUIMH CTOPOH U BEJIMYUH | paJInyCOM OMMCAHHON OKPY>KHOCTH).

Pemenne YIJI0B TPEYTOJIbHUKOB. Pemath TPEYroJbHUKH C ONOPOH Ha ANrOPUTM Yy4eOHBIX
TPeyrojbHUKOB ®opmyna MmIomagl TPEYrojJbHUKa Yepe3 JABE CTOPOHBI U YIoJ | IeHCTBUH.

(16 9) Mexay HuMu. @opmyna miomany 4eTbIpEXyrojJbHUKaA uepe3 ero |Pemate mpakTudeckue — 3aaayd, CBOAfAIIUECS] K

JAUuarodHajliv U Yroj MCXAy HUMHU.
HpaKTI/ILIeCKOC MPUMCHCHUC NOKA3aHHBIX TCOPCM.

HAXO0KACHUI0 PA3/IMYHBIX 3JIEMEHTOB TPECYIroJbHHUKA.




IIpeo6paszoBanmne | *[lonsTrue o mpeoOpa3oBaHUM MOIOOUS. OcBauBarth MOHSATHE npeoOpa3oBaHUs nooowms.
nojao0us. CoOOTBETCTBEHHBIE 3JIEMEHTHI TOJOOHBIX GUTYD. HccnenoBarh OTHOIIGHUE JIMHEHHBIX 3JIEMEHTOB (DUTYp MpHU
Metpuueckue Teopema 0 TPOU3BEACHUU OTPE3KOB XOpJ, Teopema o |mpeodpasoBanuu nonodus. HaxoauTs mpuMepsl monoous B
COOTHOIIIEHUS B MPOM3BEICHUN OTPE3KOB CEKYIIHMX, TeopeMa O KBajpaTe |OKpYXKaromel NeiiCTBUTEIbHOCTH.
OKPY’KHOCTH KacarenbHOU. [IpMeHeHne B pellieHny TeOMETPUYECKUX 3a/1a4.™ | *BbIBOAMTHL METPUUYECKHUE COOTHOIICHHS] MEXYy OTpe3KamMu
(10 9) XOpA, CEKyLMX UM KacaTelbHbIX C HCIOJIb30BaHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYTOJILHUKOB.
Pemarp reomeTpuyeckue 3ajaud W 3aJaud U3 peallbHOMN
YKU3HU C MCIIOJIb30BAHUEM TOI00HBIX TPEYTOJIHHUKOB.*
BekTopsbl Omnpenenenne BEKTOPOB, CIOKEHHE M PAa3HOCTh BEKTOPOB, | Mcmob30BaTh BEKTOPHl KaK HaIpaBJICHHBIE OTPE3KH,
(12 v) YMHOKE€HHE BEKTOPA Ha YHCIIO. HCCJIe0BATH reOMETPUYECKUI (mepemerenue) u
Ou3nYecKuil 1 reOMETPUUECKUN CMBICT BEKTOPOB. ¢usnueckuil (cuia) CMBICIBI BEKTOPOB C OMOpPOMl Ha
Paznoxxenne BekTopa MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM. | BOIPOCHBIN IJIaH.
Koopaunatsl BekTopa. 3HaTh omnpeaejJeHUsi CYMMbl W Pa3HOCTU BEKTOPOB,
CkansipHoe TPOU3BEIACHUE BEKTOPOB, €ro IMPUMEHEHUE IS | yMHOXKEHUS BEKTOpa Ha 4HCIIO, HCCJIeI0BATH
HAXOX/ICHUs JJIMH U YTJIOB. reOMEeTPUUYECKUN U (PU3UYECKUIN CMBICIIBI ATUX OTEPAIIHA.
Pemienue 3a1au ¢ moMOIIbIO BEKTOPOB. Pemath reoMeTpuYecKuMe 3ajJlayd €  HMCIOJb30BaHUEM
[IpumeHeHre BEKTOPOB MJIsi pEIIeHUs 3a7ad KUHEMAaTUKH U |BEeKTOPOB.
MEXaHUKH. PackiaapiBaTh BEKTOP MO JIBYM HEKOJUTMHEAPHBIM BEKTOPaM.
Hcnoan3oBaTh  CKaISPHOE  NPOU3BEACHUE  BEKTOPOB,
BBIBOJIMTH €TO OCHOBHBIE CBOICTBA.
BoruncasTe CyMMy, pa3HOCTh M CKaJspHOE MPOU3BEICHUE
BEKTOPOB B KOOpAMHATAX.
IIpumeHsITH CKaJsIpHOE IPOU3BENCHUE [UISI HAXOXKICHUS
JUTHH U YTJIOB.
JexapToBbl JlexapToBbI KOOPIMHATHI TOUEK Ha TUIOCKOCTH. OcBanBaTh MOHSITHE NPSIMOYTOJIBHON CUCTEMbI KOOPJMHAT,
KOOPAUHATHI Ha |*YpaBHeHue MpsAMON.* VYrinoBol KO3(QHUIMEHT, TaHT€HC YIJia |JeKapTOBBIX KOOPIMHAT TOUKH.
IIOCKOCTH HAKJIOHA, TapaJuieJIbHbIC U MePIEHANKYISPHBIE MPSMBIE. HccaenoBarh ypaBHEHUE IPSIMOM U OKPY>KHOCTHU C OIIOPOM HA
9 v) VYpaBHeHHue OKpyKHOCTH. HaxokIeHue KOOpJWHAT TOYEK |BONMPOCHBIMN IJIaH.

NEPECEUEHMS OKPYKHOCTH U IIPSIMOM.
MeTo KOOpAMHAT PU PELLIEHUU T€OMETPUYECKUX 3a/1ad.
Hcnonp30BaHne METOJA KOOPANHAT B IPAKTUUYECKUX 3a/1a4ax

HaxoauTs eHTp U painyc OKpYKHOCTH 110 €€ ypaBHEHUIO.
PemaTs 3a1a4mn Ha HAXOXKAECHUE TOUEK EPECEUCHUS IPIMBIX
U OKPY>KHOCTEH € MOMOIIBIO METOIa KOOPAHUHAT.




Hcnoab30BaTh CBOWCTBA YIIIOBOTO KOX(QUIMEHTa MPSIMOI
OpU peLIeHUH 3a7ad, JUIsl ONpPEIENICHHUs] PpacloyIOKEHUs
HPSIMOM.

IIpuMeHsATHL KOOPIUHATHI NPU PELICHUH F€OMETPUYECKUX U
MPAaKTUYECKUX 337ay, JUIS IOCTPOCHHS MAaTeMaTUYECKUX
MoJienell peabHbIX 3a/1a4 («MEeTO KOOPAMHATY).
IMoab3oBaTbest AN TIOCTPOCHUS U HMCCIIEIOBAaHUMN
HU(PPOBBIMU pECypcaMHu.

3HaAKOMUTBCSH ¢ HCTOPHEH Pa3BUTHA FEOMETPUU

IIpaBuabHbBIE
MHOTI'OYT0OJIbHUKH.
JlanHa
OKPYKHOCTH U
IVI0IIAAb KPyra.

ITpaBuiIbHBIE MHOTOYTOJIBHUKH, BBIYHUCICHHE HX 3JIEMEHTOB.
Yucio m U anuHa OKPY)KHOCTU. JUIMHA Iyr'M OKpPYKHOCTH.
Paagnannas mepa yrna.

[Inomanp Kpyra M €ro 3JI€MEHTOB (CEKTOpa M CETrMEHTa).
Brraucnenue miomnianeit puryp, BKIFOYAIONUNX JJIEMEHTHI KpyTa.

®opMyJIHpPOBATH ompezeneHue
MHOTOYT'OJIbHUKOB, HAXOAUTh UX JIEMEHTHI.
IMoab30BaTHCA NOHATHEM JITTMHBI OKPYKHOCTH, BBEAEHHBIM C
INOMOIIbIO IPaBWJIbHBIX MHOI'OYTOJIbBHUKOB, ONpenesiTh
YHCIIO 77, JUTMHY JyTU ¥ PAJAHNAHHYIO MEpPY yIJia 1o o0pasiry.

IIpaBUJIbHBIX

Bbruncienue IIpoBoauTH Mepexoa OT paAMaHHON MEpBI yria K rpalyCHON

IIoaaei ¥ Ha00OPOT 10 BU3YAIBHOM OIOpE.

8u) OmnpeneasaTs II0ILALb KPyTa.
BoiBoauTs dopmyasl (B TpagyCHON U paJuaHHON Mepe) s
JUIMH NyT, IJIOLAed CEKTOPOB M CErMEHTOB C ONOpPOH Ha
BOIIPOCHBI IIJIaH.
Boruucasite miuomanu  ¢Guryp, BKIIOYAIOLIUX 3JIEMEHTHI
OKPY’KHOCTH (Kpyra) ¢ OIIOpOi Ha CIIPaBOYHYIO HH(POPMAIHIO.
HaxoauTth muomany B 3aa4ax peajJbHOMN KU3HH.

JBHKeHns *TlonHsiTHE O ABMIKEHUH TIOCKOCTH. Pa3ouparp  npumepbl,  WUIIOCTPUPYIOUIME  MOHATHS

IVIOCKOCTH [TapanienpHbIi IepeHOC, MOBOPOT U CUMMETpHUsS. OCH U LEHTPHI | IBUKEHMUS, LIEHTPOB U OCEH CUMMETPHHU.

(69) CUMMETPHH. @opMyJHMPOBATH ONPEICIICHUS TapajUIeIbHOTO IIEPEHOCa,

[Tpocreiimye npUMEeHEHUs B PELLIEHUH 3a7a4u™.

MOBOPOTA MU OCEBOM CHUMMETPUU C BHU3YaJbHOW OINOPOIl.
HaxoanTh HEMOABUKHBIE TOUKU IO 00pas3iLy.

HaxoauTh HEHTPBI U OCH CUMMETPUI MpocTeHInX GuUryp mno
oOpa3iry.

*TIpuMeHATHh MapajUIeNbHBI MEpEeHOC M CHUMMETPHUIO IPpHU
pelLIeHNH TeOMETPUUECKUX 3a/1au (pa3douparb MpUMEpHI).




Hcnoab30BaTh 1151 IOCTPOCHUS U UCCIIEIOBAaHUIN IIU(PPOBBIE
pecypchL.*

[MoBTOpEHME,
00001IeHME,
CHCTEeMATH3AIUS
3HAHMH

(74)

[ToBTOpEeHNE OCHOBHBIX MOHATUH W METOAOB KypcoB 7—9

KJIacCOB, 0000I1IEHUE U CUCTEMAaTH3alMs] 3HAHUH.

[Ipocreiimme reomerpuueckue (UIYpHl W UX CBOWCTBA.
H3MmepeHne reoMeTpu4eCcKuX BEJIUYHH.

TpeyroybHUKA.

[TapannenbHble U EPIIEHAUKYIISIPHBIC TPSMBIE.

OKpyXHOCTh U Kpyr. ['eoMeTpuueckue MOCTPOCHHS. YTIbI B
OKPY)KHOCTU. BrucaHHble U  ONHMCaHHBIE  OKPY>KHOCTHU
MHOT'OYT'OJIbHUKOB.
[IpsimMast 1 OKpPYKHOCTb.
HeThIpEXYroJIbHUKY.
YEeTBIPEXYTOJIbHUKHU.
Teopema [Tudaropa u Hayana TpuroHoMetpun. Permenne oommx
TPEYTrOJIbHUKOB.

[TpaBuiIbHBIE MHOTOYTOJIBHUKH.

[TpeoOpa3zoBanus miockoctu. JApmwxkenus. [lonobue. Cummerpus.
[Tnomane. Beruucnenue minomaneit. [lnomanu nogo6HsIx uryp.
JlexapToBbI KOOPAMHATEI HA TUIOCKOCTH.

BekTopsl Ha IIIOCKOCTH.

Bnucannsie n OIITMCaHHBbIC

OnepupoBaTh NMOHATHSAMH: (QUTypa, TOUKa, IpsMasi, yroi,
MHOT'OYTOJIbHUK, PpaBHOOEIPEHHBII W  PaBHOCTOPOHHHUI
TPEYTOJIbHUKH, NPSIMOYTOJIbHBII TpPEyroJbHUK, MEINaHa,
OucceKkTpuca W BBICOTa TPEYTOJIbHUKA, Iapajljiesiorpam,
poMO, TPSAMOYTOJIBHUK, KBaJapaTr, Tpameuusi; OKPYKHOCTb,
KacaTeJbHasl; paBeHCTBO U I0J00Ke (pUryp, TpeyrojibHUKOB;
NapajuleIbHOCTh M MEPHEHIUKYJISIPHOCTh NPSAMBIX, YIOJ
MEXIY HpSAMbIMHU, CHMMETPUS OTHOCHUTEIBHO TOYKU U
OpsIMOM; JUIMHA, pAcCTOSHUE, BEJIMYMHA Yyrja, IUIOIA/b,
HepuMerp.

Hcnoan3oBate  ¢opmyJibl:  IEepuUMETpa U ILIOLIAIU
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYXKHOCTH M IUIOIAAM KpYTa,
00bEMa IPSMOYTOJIBHOTO HapajuIeIeuIea.

OnepupoBaTh MNOHATHAMHU: IIPAMOYrOjbHAs  CHCTEMaA
KOOpAMHAT, BEKTOP; MCHOJb30BaTh JOTH IOHATHA A
IPEJCTaBICHNs JaHHBIX U PEUICHMs 3a/1ad, B TOM YHCIE U3
JIPYTUX y4EOHBIX MPEIMETOB.

Pemiatp 3agaum Ha TOBTOPEHHE OCHOBHBIX IIOHATHUH,
WJUTIOCTPALMIO CBSI3€H MEXIy pa3iIMYHBIMU YacTAMHU Kypca.
Bbi6upaTs MeTOA [UIA PELICHUA 3aa4u.

Pemathb 3a1a4u 13 MOBCEAHEBHON KU3HU.

TEMATHYECKOE IVIAHUPOBAHUE YUEBHOTO KYPCA «BEPOSITHOCTH I CTATUCTHUKA»
(IO TOAIAM OBYYEHUSI)

7 kaacc (He meHee 34 1)

HazBaunmue
paszaesia (TeMbl)

OcHoBHOE coaepxaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4a0 M XCS




(4uCy10 YacoB)

IIpeacrasiienune [IpencraBnenne nmaHHBIX B Tabmunax. [Ipaktuyeckne | OcBamBaTh  Ha  0a30BOM  YpPOBHE  CIOCOOBI
JaHHBIX BBIUMCICHHUS 1O TaONWYHBIM JaHHBIM. VI3BlIedyeHue U | MpEACTaBICHUS CTATUCTHMYECKUX JaHHBIX U YHCIIOBBIX
(7 v) MHTEepHpeTanus TaONWYHBIX AaHHBIX. lIpakTHueckas pabora | MacCMBOB € IOMOMIbIO TabmMIl ¥ JMarpamMm  C
«Tabmuusi». UCIIOJIb30BAHUEM  aKTYalbHBbIX UM BaXHBIX JaHHBIX
I'paduueckoe mpencTaBiIeHHE NaHHBIX B BHUJAE KPYTOBBIX, | (memorpaduyeckue JaHHBIE, MIPOU3BOJICTBO
CTOJIOMKOBBIX (CTOJIOUYATHIX) qUarpamMm. UTeHre v MOCTPOCHUE | MPOMBIIIJICHHOW M CEIbCKOXO3SHCTBEHHONW MPOIYKIUH,
muarpamm. [IpumMeps! neMorpaduyeckux auarpamm. 0OIIeCTBEHHBIE U IPUPOAHBIC SIBICHUS).
[IpakTuueckas pabota «/luarpammsiy. M3yuyars Metoabl paboTbl ¢  TaOJUMYHBIMH U
rpadMUecKUMH TPEICTABICHUSIMH JaHHBIX C MOMOIIBIO
U(POBBIX PECYpCOB B XOJ€ MPAKTUUYECKUX padoT (c
HaIPAaBJIAIOIIEH TOMOIIIBIO).
OnucarenbHas Yucnoseie Habopbl. CpenHee aprudmeTnieckoe. OcBauBaTh Ha 0a30BOM YPOBHe MOHSITHA: YUCIOBOMH
CTATHCTHKA Menauana 4icinoBoro Habopa. Y cTOIYUBOCTh MEIUAHBI. HaOOp, Mepa IEeHTPAIbHON TEHJCHIMH (Mepa LIEeHTpa), B
8 ) [IpakTuueckas padota «CpenHue 3HAUCHUS». TOM YHCJI€ CpeiHee apuPMeTHIecKoe, MeIMaHa.
HauOonbiiee u HauMmeHblllee 3HAYEHMs YHMCIOBOrO Habopa. | OmmcbIBaTh CTAaTHCTUYECKHE JIAaHHBIE C IOMOIBIO
Pasmax. cpenHero apudmMernyeckoro U MeAauansl. PemaTts 3a1aun
(c ucmonb30BaHUEM 3pUTEIBHOM HAIMAIHOCTH W/WIN
BepOaIbHON OMOpPHI)
M3yyaTh cBOiiCTBA CPEJAHUX, B TOM UYHUCIE C TOMOIIbIO
U(POBBIX PECYpcoB, B XO0Ji€ MPAKTHYECKUX padoT, (C
HaMpaBJIsIoONIEi TOMOUIBIO).
OcBauBaTh Ha 06230BOM yYpOBHe MOHATHA: HauOOJIbIlIEE
Y HavMeHbIllee 3HaUeHHsI YMCIOBOI0 MacCUBa, pa3Max.
Pemathb 3agaum Ha BHIOOp crioco0a ONMMCAHMS JTaHHBIX B
COOTBETCTBUU C TPHUPOJION JAHHBIX U  LEIIMHU
WCCIIC/IOBAHMSI C HAMPABIISIONIEH TOMOIIBIO.
Cayuaiinas *CrnydaiiHass ©3MEHYUBOCTh (TipuMepbl). YacTora 3HadeHuit B | *OcBamBaTh NMOHSITHA: YacTOTa 3HAYCHWH B MAacCHBE
U3MEHYHBOCTh MaccuBe JaHHbIX. [ pynmupoBka. [ ucTorpaMmel. JAHHBIX, TPYIIIUPOBKA JAaHHBIX, THCTOrPaMMa.
(6 9) [IpakTrueckas padota «Ciny4aitHas U3MEHIHUBOCTH ». ™ CTpouTh TUCTOTpaMMbl IO 00pa3iy




OcBauBaTth rpapuuecKue MpeaCTaBICHHUS Pa3HbIX BUIO0B
CIly4ailHOW HM3MEHYMBOCTH, B TOM 4YHCJIE C IOMOIIBIO
U(PPOBBIX PECYPCOB, B XO€ MPAKTUYECKON pabOTHL.*

BBenenue B
Teopuio rpagos
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*T'pad, Bepmuna, pedpo. [IpeacraBienne 3a1aun ¢ MOMOIIBIO
rpada. CreneHp (BaJeHTHOCTh) BepiMHBL Ywucio pédep u
cymmapHas crenenb BepmuH. Llens u nuki. [lyte B rpade.
[IpencraBnenune o csizHocTH Tpada. O6xon rpada (dimepos
nyTh). [IpencraBnenne 00 OpHeHTUPOBAHHBIX Tpadax.™

*OcBaunBaTh NoHATHA: Tpad, BepmmHa rpada, pedpo
rpada, cTerneHp (BaJIGHTHOCTh BEPIITUHBI), IIETb U ITUKIL.
OcBauBaTh NOHSATHA: NyTb B Tpade, SHIEPOB MYTh,
00xox rpada, OpueHTUPOBAHHBIN rpad.

OO0cy:k1aTh pellieHHe 32a41 Ha IOUCK CyMMBI CTEIIEHEN
BepIKH rpada, Ha mouck obxoa rpada, Ha MOUCK MyTei
B OPUEHTHPOBAHHBIX Ipaax ¢ HaNpaBISIOLIEH TOMOUIBIO.
OcBauBaTh CHOCOOBI INPEACTaBICHUS 3aJady M3 Kypca
anreOpbl, TEOMETPHH, TEOPUH BEPOSTHOCTEH, IPYrUX
NpEeIMETOB ¢ TOoMOmbl0 rpadoB  (KapThl, CXEMBI,
DIIEKTPUUYECKUE IIETH, (YHKIMOHAIBHBIE COOTBETCTBHS)
Ha puMepax. *

BepositHOCTB M

*CiyuailHBI OTBIT W CIIy4aiiHOE COOBITHE. BeposTHOCTD |

*OcBauBaTh MOHSITHS: CIY4YalHbII ONBIT U CiIydailHOE

4yacToTa gacTora CcoOObITHS. Ponb ManoBEepOSTHBIX M HPAKTUYECKH | COOBITHE, MaJOBEPOATHOE U INPAKTHUECKH JIOCTOBEPHOE

CJIy4aiiHOT 0 JIOCTOBEPHBIX COOBITHI B MpUpoje U B oOmiecTBe. MoHeTa U | COOBITHE.

coOBITHA urpajabHasi KOCTb B TEOPUHU BEPOSTHOCTEH. M3yyaTh 3HAYMMOCTb MAaJOBEPOSTHBIX COOBITUH B

4 4) [IpakTuueckas padbora «HacroTa BeIaACHUS OpiIay».™ npupose W oOIIecTBE Ha BaXKHBIX IpHUMepax (aBapuw,
HECYaCTHBIE ciry4au, 3amuTa NIEPCOHAILHON
nH(popMaluu, nepeaada JaHHbIX).
H3yuaTth poib KIIACCUYECKUX BEPOSTHOCTHBIX MOAENEH
(MOHeTa, UrpajgbHasi KOCThb) B TEOPUU BEPOSTHOCTEH.
Ha6monaTts W m3y4yaTth 4acTOTY COOBITMH B HPOCTBIX
HKCIIEPUMEHTax, B TOM 4YHCIE€ C MOMOIIBI0O LU(POBBIX
PECypCoB, B X0/1€ MPAKTUYECKON pabOThL. ™

O06o00menue, IIpencraBnenne  paHHbIX.  OmnucarenbHas — craTUCTHKA. | [IoBTOPATH M3YUYEHHOE U BBICTPAMBATh CUCTEMY

KOHTPOJIb BeposiTHOCTB CitydaitHOTO COOBITHSI. 3HAHUU.

Sy Pemath 3a1a4u Ha IPEICTABICHUE U OIIMCAHHUE JAHHBIX C

ITOMOIIBI0 M3YYEHHBIX XapaKTEPUCTUK C HAMPABIIAIOLICH




IIOMOUIBIO.

Obcyxnarb NnpUuMepbI CIIy4alHbIX COOBITHH,
MaJIOBEPOSATHBIX U MPAKTUUECKH JOCTOBEPHBIX CITyUYalHbBIX
COOBITHIA, UX POJIU B MPUPOE U KUZHU YETIOBEKa

8 ki1acc (He menee 34 4)

Ha3Banmue
paszaesia (TeMbl)
(4MCJI0 YacoB)

OcHoBHOE€ CoacpKaHuEC

XapaKTepnchca HEATCJIbHOCTH Oﬁy‘lalOIIH/IXCﬂ

IToBTOpEHHE
Kypca 7 kiacca
(4 9)

[IpencraBnenne  manHbix. OmnmcarenbHas  CTATUCTHKA.
Crnydaiinast ”3MeH4YnBOCTh. CpeiHue YiCIIOBOTO Habopa.
Cayuaiinbie coObiThs. BepositHocTH M yacToThl. Kiaccuveckue
MOJICTT TCOPHH BEPOSITHOCTEH: MOHETA M UTPaJIbHAS KOCTh.

IloBTOpSAITH H3Yy4YECHHOE U BBICTPAUBATH CHCTEMY
3HaHUH.
Pemiate 3agaum (Mo BH3YyaJbHOHl  omope) Ha

IIPEJICTABICHUE U ONHCAaHUE JAHHBIX C
W3Y4YEHHBIX XapaKTEPUCTHUK.

Pemiare 3agayu (0 BH3YyaJbHOHl  omope) Ha
IIPEJICTaBICHUE TPYNIHUPOBAHHBIX JAHHBIX M OIHCAaHUE
CIy4ailHON U3MEHYUBOCTH.

Pemare 3agaum (Mo BH3yaJdbHOHW omope) Ha
OTIpeJIeTICHUE YaCTOTHI CITy4YalHBIX COOBITHIM, 00CYKICHHE
OPUMEPOB CIyyailHBIX COOBITUH, MaJOBEPOSATHBIX U
MIPAKTUYECKH IOCTOBEPHBIX CIIY4allHbIX COOBITHH, UX POJIU
B IIPUPOJIE U )KU3HU YEJIOBEKA.

IIOMOIIBIO

OnucarejbHas
CTATHCTHKA.
PaccenBanue
JaHHBIX

(CR))

*Otknonenus. ucnepcus uncnoBoro Habopa. CrangapTHoe
OTKJIOHEHHE YHCIIOBOT0O Habopa. J[narpaMmbl paccenBaHus.™

*OcBauBaTh TOHATHS: JHCIEPCUS W CTaHIAPTHOE
OTKJIOHEHHE, HCMOJIb30BaTh JTH XapPaKTEPUCTUKH TS
OIMHMCaHUA PaCCCUBaHWA TaHHBIX.

YuacTBOBaTh B 00CY:KI€HUH T'HIOTE3bI 00 OTCYTCTBUU
WJIM HAJTMYWU CBSI3H I10 TarpaMMaM pacCeuBaHUS.
CTpouTh JuMarpaMMbl pacCeMBaHUS IO HMEIOIIUMCS
JTAaHHBIM, B TOM YHCJIE C TIOMOIIBIO KOMITbIOTEepa (Tocie
COBMECTHOT'O aHalu3a).*




Mmuo:kecTBa
(4 9)

MHoecTBO, MOJMHOKEeCTBO. Ornepanu HajJ MHOXXECTBAMU:
oObenaMHEHME, mepecedeHue,  jpomonHeHue.  CBolicTBa
omepanMid  Hal ~ MHOXXECTBAMH: HePEMECTHTEIIBHOE,
COYETATENBHOE, PACIPEACTUTENbHOE, BKIIIOYECHHS.
I'padmueckoe nmpeacTaBICHIE MHOXKECTB.

OcBauBaTh NOHATHS: MHOXXECTBO, SJICMEHT MHOXECTBA,
MIOJTMHOECTBO.

BoInogansaTs onepanumn HaJ MHOKECTBaMHU:
00beIMHEeHNE, TIepECeUCHHE, ToToJIHEeHHE (110 00pasity).
Hcnoan3oBarh CBOICTBA: IIEPEMECTUTEIBHOE,
COYETATEIIFHOE, pacClpeAenTeIbHOe, BKIOYCHUS (C
MCIIOJIb30BAaHUEM BU3YAIILHOH OIOPHI).

Hcnoab3oBaTh rpaguueckoe MpeicTaBlIeHUE MHOXKECTB
IpPU ONMHCAHUU PEAThHBIX IPOILECCOB W SIBICHUM, IMPU
pCILICHUH 3a]1a4 U3 JPYTUX YUYCOHBIX MPEIMETOB U KyPCOB
(c UCTIOJTE30BaHUEM BU3YAIIBHOMN OITOPHI).

BeposiTHOCTB
CJIYYAHHOr 0
coObITUS

(6 1)

DnemMeHTapHbIe COOBITHSL. Cnyyaiinble COOBITHSL.
bnaronpustcTByomue 3neMeHTapHble coObITUS. BeposTHOCTH
coObITHI. OMBITEI C PAaBHOBO3MOXXKHBIMH 3JIEMEHTapHBIMU
coObITHsAMH. Ciry4aliHbIi BBIOOP.

[IpakTueckas padota «OnbITH C pPABHOBO3MOKHBIMU
3JIEMEHTAPHBIMHU COOBITUAMU.

OcBauBath Ha  0a30BOM  YpPOBHe  IOHATHA:
JJIEMEHTApHOE COObITHE, CilydailHOe COOBITHE Kak
COBOKYITHOCTb ~ OJIarONpHUATCTBYIOIIUX  AIIEMEHTAPHBIX
COOBITU, PABHOBO3MOXHBIE 3JIEMEHTAPHBIE COOBITHS.
PemaTh 3a7a4M Ha BBIUUCICHUE BEPOATHOCTEN COOBITHI
[0 BEPOSITHOCTSAM 3JIEMEHTAapHBIX COOBITHH cilyyailHOro
onbiTa (C MCHOJIb30BAaHUEM 3PUTEIIBHON HAIJSAHOCTU
U/Wn BepOabHON OIOpHI).

PemaTh 3a7a4M Ha BBIUKUCIEHHUE BEPOATHOCTENH COOBITHI
B ONBITaX C PaBHOBO3MOXHBIMU  DJIEMEHTapHBIMHU
COOBITUSIMHM, B TOM YHUCII€ C IOMOIIbIO KOMIIbIOTEpa (C
UCMOJIb30BAHUEM  3PHUTENbHOM  HAISIIHOCTH — W/WIN
BepOATBLHOM OTIOPHI).

IIpoBoauTh, M M3y4YaThb ONBITHI C PaBHOBO3MO>KHBIMU
AIIEMEHTAapPHBIMU COOBITUAMHU (C MUCIOJIB30BAaHUEM MOHET,
UTPAJIbHBIX KOCTEH, JOpYTux MoJieneit)
B XOJ€ TMpakTU4YecKod paboThl (C MCHOIb30BAaHUEM
BHU3YyaJbHOW ONOPBHI).

BBenenue
TeopuIo rpagos
(44)

B

*JlepeBo. CBoiicTBa jJepeBa: €AMHCTBEHHOCTh  IIYTH,
CYLIECTBOBAHME BUCAYEH BEPILIMHBI, CBSA3b MEXKAY YHCIOM
BepIIUH U ynciaoM pédep. [IpaBuno ymHoxeHus. ™™

*OcBauBaTh NOHATHSA: JEpeBO Kak rpad Oe3 ImuKia,
BHCsYas BEpIIMHA (JTUCT), BETBb JepeBa, MyTh B JIEPEBE,
JaMeTp JepeBa.




HN3yuaTh cBoicTBa JepeBa: CyLIECTBOBAHUE BHUCSYEH
BEpUIMHBI, E€AMHCTBEHHOCTb IIYTH MEXIY JIBYMs
BEpPILIMHAMU, CBSI3b MEXAY YHUCIOM BEPUIMH U YHUCIOM
peodep.

YuacTBOBaTH B 00CYK/I€HUU PeLLIEHNUs] 321a4M HA TIOUCK
U TEpPEUMCIICHUE IyTEeH B JIepeBe, ONpEIEICHUE YHUCIIa
BepLIMH WK pédep B aepeBe, 00x01 OMHAPHOTO JIepeBa, B
TOM YHUCJIE C IPUMEHEHUEM MPaBUia YMHOKEHUS.

Cayuaiinbie
co0bITHA
8 1)

*TIpotuBononoxHoe  cobbiTue.  Jlmarpamma  Diinepa.
OObenuHeHNe © TepecedeHue coObITH. HecoBMmecTHBIC
coOpiTua. @Dopmyna crnoxenus BeposTHocTed. [IpaBuio
YMHOXXEHHMSI ~ BEPOSATHOCTEH.  YCIOBHasi  BEPOATHOCTb.
HezaBucumbie  coOwiTusa.  IlpencraBienuwe — cmydyaitHOro
SKCIIEPUMEHTA B BUJE JiepeBa.™

*OcBauBaTh TOHATHS: B3aUMHO IPOTHUBOIIOJIOKHBIE
COOBITHS, OMEpalMN HaJ COOBITUAMH, OOBEAMHEHHE H
nepeceyeHne coObITUH, Auarpamma Oitnepa (Ditnepa—
Benna), coBMecTHbBIE 1 HECOBMECTHBIE COOBITHUS.
H3yuaTh TeopeMbl O BEPOSTHOCTH OOBEIUHEHUS JBYX
coObITHIA ((hOPMYIIBI CIIOKEHUS BEPOSATHOCTEH).
YuyacTBOBaTh B 00CYK/I€HUM pellleHHsl 32Ja4H, B TOM
quclie TEKCTOBBIE 3aJjaul Ha OIpE/eICHUE BEPOSTHOCTEMN
OOBeAMHEHUS U TEpPECeueHusi COOBITUH C MOMOIIBIO
YUCJIOBOW MpsIMOW, JauarpamMMm Oinepa, (OpMYJIbl
CJIO’KEHHUSI BEPOATHOCTEN.

OcBauBaThb MOHSTHSA: IIPABUJIO YMHOXKECHHS
BEpPOSITHOCTEM, YCIOBHAasi BEPOATHOCTh, HE3aBUCUMBIE
COOBITHSI IEPEBO CIIYHaHOI'O OTIbITA.
M3yuaTh cBoiicTBa  (OmpejesneHus)
COOBITHH.

YuyacTrBoBaTh B O0CY/KICHMH PeELICHUs] 3aJa4M Ha
OTpeieTICHNE U UCTIOJIb30BAHNE HE3aBUCUMBIX COOBITH.
YuyacTrBoBaTh B O0CY/KICHMHM PeELICHUs] 3aJa4M Ha
MMOUCK BEPOSTHOCTEH, B TOM UYHCJIE YCJIOBHBIX, C
MCIIOJIb30BaHUEM JIepEBA CIIyYafHOTO OMBITA. ™

HC3aBUCHUMBIX

O000menue,
KOHTPO.JIb
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[IpencraBnenue manapix. OnucaTenbHas cTaTUCTHKA. ['padswl.
BepositHoCTh CIIy4aiiHOTO COOBITHSL. DJIEMEHTHI
KOMOWHATOPHKHU.

IloBTOpPSITH W3y4EeHHOE W BBICTPAMBATh CHCTEMY
3HAHUU.
PemaTp 3agaum Ha IPEICTaBICHNUE U OITMCAHHUE TAHHBIX C




TIOMOIIIBIO M3YYEHHBIX XapaKTePUCTHK (c
MCIIOJIb30BaHUEM BU3YaAJILHOH OIMOPHI).

*¥Y4yacTBoBaTh B OOCY:KIEHHHM PeIIeHUsl™ 3aJa4m C
puUMeHeHneM rpados.

Pemiatp 3agauM  Ha  HAXOXJICHUE  BEPOSTHOCTH
CIIy4aifHOrO COOBITHS MO BEPOATHOCTSIM 3JIEMEHTAPHBIX
COOBITHIA, B TOM YHCIIE B OINBITAX C PaBHOBO3MOKHBIMHU
AJIEMEHTApPHBIMU COOBITUAMH (C BU3yaJIbHOW OTIOPOH).
*¥Y4acTBoBaTh B OOCY:KIEHHH PelleHHs™ 3aJadM Ha
HAXO0XJICHUE BEPOSTHOCTEH 0ObEIUHEHHS U MepeceueHus
COOBITHIA, B TOM YHCJIE HE3aBUCHMBIX, C UCTIOJIb30BAHUEM
rpadUyecKkux TMPEICTaBICHUM U JepeBa CIIy4allHOTO
OTIBITA.

*Y4yacTBoBaTh B 00CY:KIEHHH PpelleHHS™ 3a4a4yM Ha
MepevrciieHne KOMOMHAIUH (YKclia MepecTaHOBOK, Yyucia
COUETaHMI), HA HAXOXKICHHE BEPOATHOCTEW COOBITUN C
MPUMCHCHHEM KOMOWHATOPHKH, B TOM 4YHCIIE C
MCIIOJIb30BaHUEM TpeyroybHuka [lackans.

9 kinacc (He MeHee 34 4)

Ha3Baunmue
paszaesia (TeMbl)
(4ucy10 YacoB)

OcHoBHOE€ CoacpKaHUEC

XapaKTepncTnKa HEATCJIbHOCTH Oﬁy‘lalOIlll/IXCﬂ

IToBTOpEeHne IIpencraBnenne  maHHbIX.  OmnmcarenbHas — CTaTUCTHKA.
Kypca 8 kiacca Onepanuu Haa coObITUsIME. He3aBUCUMOCTE COOBITH.
4w

IloBTOPATH M3Yy4CHHOE M BBLICTPAMBATH CHCTEMY
3HaHUM.

Pemiath 3a1auM Ha MIPEICTABICHUE U ONUCAHUE JIAHHBIX.
Pemate 3agaum  Ha  HaxOXJCHHE BEPOSTHOCTEH
00BbEeIMHEHNS U TIePEeceYeHUsi COOBITHH, B TOM 4YHCIE
HE3aBUCHUMBIX, C HUCIIOJIB30BaHUEM rpa(bnquKHx
IIPEJICTaBICHUN U JiepeBa CIIy4aiiHOTO OIIbITA.

Pemath 3amayu Ha mnepeducieHue KoMOMHAIMi (yucia




IIEPECTAHOBOK, YHMCJIAa COYETAaHUM), Ha HaXO0XJEHUE
BEPOATHOCTEH COOBITHI ¢ MPUMEHEHHEM KOMOUHATOPUKH,
B TOM YHCJIE C HCIIOJIb30BaHUEM TpeyroiabHuka [lackamns

9J1eMEeHTHI
KOMOMHATOPUKH
4 4)

KomOunatopHoe mpaBwio yMmHOXeHHs. [lepecTaHOBKH.
®dakropuan. CoueTaHus W YUCIO COYETaHUH. *TpeyrosbHHUK
[Tackans.™ IIpakTrueckas pabota «Bpraucnenue
BEPOATHOCTEH C UCMOJIH30BAaHUEM KOMOMHATOPHBIX (DYHKIIHIA
ANEKTPOHHBIX TAOIHII.

OcBauBath Ha  0a30BOM  YpOBHe  TOHSITHA:
KOMOWHATOPHOE MPABHJIO YMHOXEHHS, YIMOPSIOYCHHAS
napa, Tpoiika 00 bEKTOB, IepecTaHOBKa, (PaKTOpHA YHCa,
coYeTaHue, YUCII0 COYCTaHUH, *Tpeyroibauk [lackams.™
Pemats nmpocreiilime 3ajayd  Ha  [IEPEUYMCICHHE
YIIOPSITIOYSHHBIX I1ap, TPOCK, IEPEUNCIICHUE TIEPECTAHOBOK
M COYCTAaHWH DIIEMEHTOB pa3IMYHBIX MHOXECTB (TI0
o0pa3siy).

Pemiats mpocreiimime 3agauym Ha NPUMEHEHHUE 4YUCIIA
coueTaHuil B anredpe (COKpaméHHOe YMHOXKEHHE, OUHOM
HrloToHa) (¢ HanpaBiIsAIOUIe TOMOIIBIO).

Pemath, mnpumMeHsisi KOMOMHATOPHUKY, 3aJauyd Ha
BBIUUCIICHHE BEPOSATHOCTEH, B TOM YHCIIE C TIOMOIIBIO
AJIEKTPOHHBIX TaOJUI] B XOJ€ MPAKTHYECKOW paboThI (C
BU3YaJIbHOU OMOPOIA).

I'eomerpuueckast
BEpPOSITHOCTH
(4 9)

*T'eomerpuueckas BepoaTHOCTb. Ciy4aliHbIN BHIOOP TOUKH U3
¢Gurypsl Ha MJIOCKOCTH, U3 OTPE3Ka, U3 TyI'H OKPYKHOCTH.™

*OcBauBaTh NOHATHE TEOMETPUUECKON BEPOSTHOCTH.
YuyacTBoBaTHL B 00CYXKIEHHM pelIeHHsl 3aJa4d Ha
HaXO0KJICHUE BEPOSITHOCTEN B OMBITaX, MPEICTABUMBIX KaK
BbIOOP TOYEK M3 MHOTOYI'OJBHUKA, Kpyra, OTpe3Ka WU
JYTH OKPY>KHOCTH, YUCIIOBOT'O IPOMEKYTKA™

HcnuiTanus
Bepnyanu
(6 )

Hcneiranne. Yenex u Heynada. Cepust HCTIBITaHUM 10 IEPBOTO
ycnexa. Hcnbitanus bepnymiu. BepostHocTu coObiTuil B
cepu ucnbiTauuii  bepuymmm.  [Ipaktuueckas pabota
«Hcnprtanus bepHymim».

OcBauBaTh Ha 0230BOM ypPOBHE MOHSATHS: UCIBITAHUE,
AIIEMEHTapHOE COOBITHE B UCIIBITAHUHU (YCIIEX U HeyJaua),
CepUsl HUCHBITAaHWUM, HACTYIUIEHHME IIEPBOro  yclexa
(neynaum), cepust ucnbiTanuii beprysm.

Pemiare  mpocreiimiue 3axa4yd Ha  HAXOXICHHE
BEPOATHOCTEN COOBITUI B CEpUU UCHBITAaHUI 10 MIEPBOTO
ycrexa, B TOM YHCJe C MpUMEHEHHEM (OpMYIIbl CyMMBI
reoMeTpUYECKOil mporpeccuu (C OMopoil Ha CIPaBOYHYIO




WH(OPMAILIHIO).

Pemiate mpocreiimme 3axauM HAa  HAXO0XACHHUE
BEPOSITHOCTE  DIIEMEHTAPHBIX COOBITUH B  cepuu
UCIbITaHUN bepHyuM, Ha HaXO0XIAEHUE BEPOSTHOCTH
ONpEAENEHHOIO YHUCIIAa YCIIEXOB B CEPUM  MCIIBITAaHUN
beprymnu (¢ BU3yanbHOM ONOPOH).

H3yuath B X01e NpaKTH4eCKoil padoThl, B TOM 4HCIIE C
MOMOIIBIO HU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucnbITanui bepryum

Cayuaiinas
BeJINYHHA
(6 1)

CnyuaiiHast BeNMYMHA W PaCHpelielIeHHE BEPOATHOCTEH.
MaremaTnueckoe OXHMIaHME W JUCHEpCHs  CIy4dailHOM
BCIINYHNHEI. HpI/IMepLI MAaTE€MaTU4dYCCKOIo OXHUJIaHUuA KakK
TEOPETUYECKOI'0 CPEAHEr0 3HAUECHUS BEJIMYHUHBI.

[TonsTue o 3akoHe 6onbIINX uncen. 3MepeHne BeposITHOCTEN
C NMOMOI1IbI0 yacToT. [IpruMeHeHne 3akoHa GOIbIINX YHUCEIL.

OcBoutb Ha 0a30BOM YpOBHe NOHATHSA: CIydalHas
BEJIMYNHA, 3HAYEHUE CIIy4aiiHON BEJIMYHHBI,
pacrpeeneHue BEPOSITHOCTEN.

HN3yyarp u o0cyxnaTb IPUMEPBl TUCKPETHBIX U
HENPEPBIBHBIX CIIYYalHbIX BEIMUYUH (POCT, BEC YEIOBEKA,
YHMCJIEHHOCTb HACEJICHNUS, IPYTrUe U3MEHUNBbIE BEINYUHBIL,
paccMaTpuBaBIIMECS] B KypC€ CTATUCTHKH), MOJAEIBHBIX
CIIy4alHbIX BEJIMYMH, CBA3aHHBIX CO CIIy4alHBIMU
onbiTaMu (OpocaHH€ MOHETHI, WUrPAJIBHOW KOCTH, CO
CJlydaifHbIM BBIOOPOM H T. II.).

OcBauBaTh Ha  0a30BOM  YpPOBHe  TNOHSATHA:
MaTEMaTHUYECKOE OXKUJAHUE CIYy4allHOM BEIWYMHBI Kak
TEOPETHUYECKOE CPEAHEE 3HAUEHUE, TUCTIEPCUs CIIydalHON
BEJIMYMHBI KaK aHaJIOT TUCIIEPCUU YHCIOBOr0 Habopa.
Pemath 3amaum Ha BBIYMCIEHUE MaTEMaTUYECKOTO
OXKMIAaHWS U JUCIEPCUU  JUCKPETHOM  CIly4alHOU
BEJIMYUHBI 110 33JJAHHOMY PaCIpPEACIICHUIO, B TOM YHCIE
3ajjay, CBSI3aHHBIX CO CTPaxOBaHUEM WU JOTepesiMH (C
HaIPaBJISIONICH TOMOIIIBIO).

3HAKOMHUTBCSI C MAaTEMaTU4YECKUM  OXHJIAHUEM U
JIICIIEPCUEN HEKOTOPBIX paCHpEeNesIeHHd, B TOM YHUCIE
pacnpeeneHus cy4yaiiHOM BETMUNHBI «UUCIIO YCIIEXOBY B
cepuu UCIbITaHNN bepHysum.

M3yyaTrh, 4YacTtoTy COOBITHS B  MOBTOPSIOIIUXCS




CIIy4alHBIX OIIBITaX KaK CIy4alHYIO BEJIUYUHY.
3HaKOMHMTBCSI C 3aKOHOM Oonbiiux uucen (B Qopme
bepuymnu): mpu OONBIIOM YHCJIE ONBITOB YacToTa
coObITUS OJIM3KA K €r0 BEPOATHOCTH.

Pematsp 3a1aum Ha U3MEpEHUE BEPOSITHOCTEH C TOMOIIBIO
4acToT (C HAIPABJISIONIEH TOMOIIIBIO).

OO0cy)kIaTh poJib 3aKOHA OOJIBIINX YHCEN B 000CHOBAHUHT
4aCTOTHOTO METO/A U3MEPEHUS BEPOSITHOCTEH.
OOcyknaTh 3aKOH OOJBIIMX YHCENT KaK IPOSBICHUE
CTaTUCTHYECKONW YCTOMUMBOCTU B U3MEHUUBBIX SIBICHUSAX,
pOJb 3aKOHa OOJBIIMX YHUCEN B HPUPOAEC M B JKU3HU
4eJI0BEKa.

0O6006menue,
KOHTPOJIb
(10 v)

[IpencraBnenue  NaHHBIX.
BepositHoCTh CIIy4aitHOTO COOBITHS.
koMOuHaTopuku. CiydaiiHble BETUYMHBI U PACIPEICICHHUS.

OrmucarenpHas  CTaTHUCTHKA.
DJIEMEHTHI

IloBTOpAAITH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUIA.

PemaTsp 3amaun Ha IPEACTaBICHUE U ONKMCAHUE JTAHHBIX.
PemaTh 3a1aum Ha HAXOXKJACHUE BEPOSTHOCTEH COOBITHH,
B TOM 4YHCJI€ B OINBITaX C PaBHOBO3MOXHBIMH
AJIeMEHTapHBIMU COOBITHSIMH, BEPOSITHOCTEH
O0OBeAMHEHUS M TIEPEeCeYeHUs] COOBITUH, BBIYUCIATH
BEPOSITHOCTH B OTIBITAX C CEPUAMH CIy4alHBIX UCTIBITAHUIN

[Ipu pazpaboTke paboueld mporpaMMbl B TEMaTUYECKOM IIJIAHUPOBAHHH JIOJDKHBI OBITh YYTEHBI BO3MOXKHOCTH
UCITIOJIb30BAHUS AJIEKTPOHHBIX (IIHU(PPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIOMIMXCSA YI€OHO-METOAMYECKUMU MaTepraIaMu
JIEKTPOHHBIE YYEOHUKM W 3aJaYHUKH, OJICKTPOHHBbIE OUOIMOTEKH, BUPTYaJbHbIE
J1abopaTopuu, UTPOBBIE MPOTPAMMBI, KOJIJIEKIIMH IUPPOBBIX 00Pa30BATEIBHBIX PECYPCOB), UCIOIB3YEMBbIMH JIJIi OOYUYECHHS U
BOCIIUTAHUSI PA3JIMYHBIX TPYII TOJIb30BATENICH, MPEACTABICHHBIMU B JJIEKTPOHHOM (IIM(PPOBOM) BHUIEC U PEATU3YIOMUMHU

(MyJIbTUMEOUUHBIE TPOTrPaMMBI,

nunakTudeckue Bo3MoxkHoctu KT, comeprkanre KOTOPBIX COOTBETCTBYET 3aKOHOAATENHCTBY 00 00Opa3oBaHUH.




