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OdenepanbHas pabouass mporpamMma Mo ydeOHomy mpeamety «Maremarukay
(6a30BbI ypoBeHb) (mpeaMeTHas obnacTh «Maremaruka U uHpopmaTuka») (manee
COOTBETCTBEHHO — TMporpaMmMa MO MareMaThKe, MareMaTuKa) BKIIIOYaeT
MOSICHUTENIbHYIO  3aIMCKY, COJAEp)KaHhe OOydeHMs, IUIaHUPYEMble pe3yJIbTaThl
OCBOEHUSI IPOrPaMMBbI IO MaTeMaTHKeE.

IHOACHUTEJIBHAA 3AIINCKA

OenepasibHas paboyasi mporpaMma MO MareMaThke sl OOy4YaromIuxcsl C
3a/Iep’KKOM mcuxudeckoro pasputus (nainee — 3IIP) Ha ypoBHE OCHOBHOIO OOIIIEro
oOpa3oBaHusl TOATOTOBJIEHAa Ha OcHOBe DefepanbHOrO  TOCYJApCTBEHHOTO
0o0pa3oBaTeibHOTO  CTaHJapTa OCHOBHOro obmero oOpazoBanus  (IIpukas
Munnpocsemenuss Poccun ot 31.05.2021 . Ne 287) (mamee — PI'OC OO0O),
denepalibHOM aaTUPOBAHHONW 00pa30BaTENIbHOM MPOTPaMMbl OCHOBHOTO OOIIIETO
oOpa3zoBaHus 71 OOYYalOUIUXCA C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS
(ITpuka3z Munnpocsemenuss Poccun ot 24 Hosi6ps 2022 . Ne 1025), @enepanbHon
pabodeil mporpaMMbl OCHOBHOTO OOIIET0 OOpa3oBaHUs IO Yy4eOHOMY MpEIMETy
«Maremaruka», OenepaibHOM NPOrpaMMbl BOCIIUTAHUSA, C YUYETOM PACIPEICIICHHBIX
Mo KJlaccaMm IpOBEPSIEMbIX TpeOOBaHUU K pe3ynbraraMm oOcBOeHHs DenepaibHOI
aJanTUPOBAHHOUN 00pa30BaTEIbHON IPOrpaMMbl OCHOBHOT'O 001IEro 00pa3oBaHus AJIs
00y4aromuXxcs ¢ 3aJIePKKON TICUXMUYECKOTO pa3BUTHs. B pabodeit mporpaMme ydTeHBI
uaen W nonoxeHus KoHIenuuu pa3BuUTUS MaTEeMaTHYECKOro oOpa3oBaHMS B
Poccuiickont denepanumu.

OO0mas xapakrepucTuKa y4eOHOro npeamera «Maremaruka

VYueOupiii mpenmer «MareMaThka» BXOJUT B MPEAMETHYIO 00JacTh
«Marematuka u uHbopmaTHka». OH CHOCOOCTBYET Pa3BUTHIO BBIYUCIUTEIBHON
KyABTYphl M JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHs TOJIH30BaTHCSA
aNrOpuUTMaMHU, a TAKXKEe MPUOOPETCHUIO MPAKTHUYECKHX HABBIKOB, HEOOXOIHMBIX B
MOBCEAHEBHOW ku3HM oOywatommuxcst ¢ 3[IP. VYueOublii npenMer pa3BUBAET
MBIIIJIEHWE, TPOCTPAHCTBEHHOE BOOOpakeHHe, (YHKIMOHAIBHYI0 TPaMOTHOCTb,
YMEHHUS  BOCHPUHMMATh W  KPUTHYECKH  aHAIM3UPOBaTh  HHQPOPMAIIHUIO,
NPEICTABIICHHYIO B PA3IMYHBIX (opMax.

OOydenne maremMaTtuke MaéT BOBMOXKHOCTh pa3BUBaTh y oOyuatomuxcs ¢ 3[1P
TOYHYIO, PAIMOHAJIBHYI0 W HH(OpPMATHBHYIO peyb, yMEHHE OTOMparTh Haubolee
MOJIXOJIAIIME SI3BIKOBBIC, CUMBOJIMYECKHE, TrpadudyecKue CpelcTBa I BBIPAKEHUS
CYKIE€HUW U HAIJISIAHOTO MX MPEACTABIICHHUS.

HeobxonuMpIM KOMITOHEHTOM OOIIEi KyIbTypbl B COBPEMEHHOM TOJKOBAHUU
ABISETCS  OOIIee 3HAKOMCTBO C METOJAAMH TIO3HaHUS  JCHCTBUTEIBHOCTH,
IpEeNCTaBIEHUE O MPEAMETE U METOJIaX MaTEMATUKH, UX OTIWYUN OT METOIOB APYIUX
€CTECTBEHHBIX U TYMAaHUTAPHBIX HAayK, 00 OCOOCHHOCTSX MPUMEHEHHUS MaTeMaTHKU
JUISL PEIIEHUs HAayYHBIX W TMPUKIAAHBIX 3a1a4. TakuMm o0pa3oM, MareMaTH4ecKoe
oOpa3oBaHHEe BHOCUT CBOM BKJIaJ B (hOPMHUPOBAHHUE OOIICH KYIBTYPhI YETOBEKA.



N3yueHne MareMaTWKu TakKe CIOCOOCTBYET SCTETHMUECKOMY BOCIHTAHUIO
YEeJIOBEKa, MOHMMAHHMIO KpAacoTbl M H3AIIECTBA MATEMAaTUYECKUX PACCYKICHUU,
BOCIIPUATHIO TEOMETPUUECKUX POPM, YCBOCHHIO UJIEU CUMMETPHHU.

[Iporpamma otpaxkaer cojepkaHue oOyueHus mnpenmetry «MaremaTuka» c
y4eTOM 0COOBIX 00pa3oBaTeNibHBIX MOTpeOHOCTe oOyuaronuxcs ¢ 3I1P. OBnanenue
y4eOHBIM mpeaMeToM «MaTemaTrkay MpecTaBIseT ONPEICICHHYIO CIOXKHOCTh s
yuanuxcs ¢ 3[IP. V oOydaromuxcs ¢ 3IIP nHambosnee BbIpa)keHbI OTCTABaHUS B
Pa3BUTUU CJIOBECHO-JIOTHYECKUX (OPM MBIIUICHUSI, MO3TOMY aOCTpakTHbIE U
OTBJICYCHHBIE KAaTETOPUM UM TPYIHOJOCTYNHBI. B TOXXe Bpems Ipu CrenuaibHOM
o0OyyeHUH OOyYalIIMECs MOTYT BBINOJHATH 3afaHusd 1o aiaroputMmy. OHu
BOCIPUMMUYHKBBI K TOMOIIM, MOTYT BBIIIOJHUTH MEPEHOC HA AHAJIOTHYHOE 3aJaHUE
yCBOEHHOT0 croco0a pemieHusi. CHUKEHHE Pa3BUTHSL MBICIUTENBHBIX ONEpaluid u
3aMEIIJICHHOE CTAHOBJIEHHUE JIOTMYECKHX JCUCTBUUA NPUBOIAT K HEIOCTATOYHOU
OCMBICIICHHOCTH COBEPIIAEMBIX YYEOHBIX NEUCTBUU. Y 0OyYaromuxcsl 3aTpyIHEHBI
CUYETHBIC BBIYHCIICHUS, MPOU3BOJUMBIE B yMe€. B NHUCHbMEHHBIX BBIYMCICHUSAX OHU
MOTYT MpPOMYyCKaTh OAWUH M3 MPOMEXYTOUHBIX mIaroB. [Ipm pabote ¢ 4uCIOBBIMU
BBIPAQ)KEHUSIMHM, BBIYMCICHUEM HMX 3HAUYEHUSI MOTYT HE YJIEpXKUBATh MPABWIbHBIM
nopsiaok aeiictuid. [Ipu ynpouenun, npeoOpazoBaHuu BeipakeHui yuyaiuecs ¢ 311P
HE MOTYT CaMOCTOSITEJIbHO NPHUHATH PELIEHHUE O IOCIEI0BATEIBHOCTH BBITTOJHEHUS
nercTBuid. KOHKPETHOCTh MBIINUIEHUS OCJHOXHSET YCBOEHHS HABBIKA PEIICHUS
YPAaBHEHU, HEPABEHCTB, CUCTEMbl ypaBHEHHU. MM ManogoCTymHO COBEPIIEHUE
00paTUMBIX OTIEpaIlUi.

Huszkuii  ypoBeHb pa3BUTHS  JIOTMYECKUX  OMNEpAMKA, HEIOCTaTOYHAS
00OOIIEHHOCTh MBIIIJIEHUS 3aTPYAHSAIOT u3ydyeHue Tembl «DyHKIuUW»: 1pH
onpeieneHrr  (QYHKIIMOHATBHOM 3aBUCHUMOCTH, TIpU ONHCAHWHM Tpaduueckont
CUTYaIlUH, UCTIONIb3YsI TEOMETPUUYECKUM, anreOpandeckuii, GyHKIIMOHAIBHBIN S3BIKU.
Hepenko yuamiuecss He BUIAT pa3HUIIBI MEXAY 00JIacThiO omnpeaeneHus GyHKIUNA U
00J1aCThIO 3HAYCHHUIA.

Pemenue 3amad compsiKeHO € TPYIHOCTIMH O(OPMIICHHS] KPAaTKOW 3aIucH,
MIPOBEAECHUS aHAIN3a YCIOBUS 3aJ/1auu, BbIJIEJICHHS CyllleCTBEHHOro. O0yuaronmecs ¢
3IIP 3arpyaHsitoTCs cAenaTh YMO3aKIIOYEHUE OT OOIIEr0o K YacTHOMY, HEPEIKO
BBIOMPAIOT  HEpAIMOHAIIbHBIE CHOCOOBI  PEIICHHs, WHOT/Aa OTPaHUYMBAIOTCS
MaHHUIYJSLHUSIMU C YUCTAMHU.

[Ipy wu3ydyeHUM TreoMeTpuyeckoro wmartepuana oOydarommecs ¢ 3IIP
CTaJKWBAIOTCS €  TPYOHOCTHIO  JIeNlaTh  JIOTUYECKHE  BBIBOJBI,  CTPOHUTH
MoCJie10BaTeNbHbIE paccykaeHus. HermpouHble 3HaHUS OCHOBHBIX TEOPEM T'€OMETPUH
MPUBOJIUT K OMIMOKAM B PEIICHHHM TeoMeTpuueckux 3anad. OOydaronimecss MOTryT
MOJIMEHUTH (POpMyYITy, HETIPABUIILHO NMPUMEHUTH TeopeMy. K cepbe3HbiM ommbOkam B
peuieHnyd  3aJad  [PUBOIAT  HEJOCTATOYHO  Pa3BUTHIE  IPOCTPAHCTBEHHBIE
npeacrabieHus. M C0KHO BBIMOJIHUTH YEPTEXK K YCIOBUIO, B MUCHbMEHHBIX paboTax
OHU HE MOTYT IIPUBECTU OOBSCHEHUE K YEPTEKY.

TouHoCTh 3arIOMUHAHUS ¥ BOCIIPOU3BEICHUS Y4EOHOT0 MaTepHaia CHIKEHBI T10
npuurHe CcJa00CTH MHECTUYECKON JESTENbHOCTH, CYXKEeHHS o0bema MaMsTH.
Oo6yuarormumes ¢ 3I1P TpeOyercst Goibllle BpeMEHHW Ha 3aKpeIIeHHE MaTepuaa,
aKTyaJau3alus 3HaHUM 10 ONIOpE MPU BOCIPOU3BEACHUMU.



Jl1st ipeo1oJIeHHsl TpPYAHOCTEN B U3yUYeHUH yueOHOro npeamera «MaTtemaTuka»
HEeoOXoauMa ajanTanus o0beMa U XapakTepa ydyeOHOro wmarepuana K
MO3HABATEIbHBIM BO3MOXXHOCTAM yuamuxcsi ¢ 3IIP. Caexyer yueOHbIH MaTepual
MPENOJHOCUTh HEOOJBIIMMHU MOPLUUSAMHU, YCIOXKHSS €ro MOCTENEHHO, H3bICKUBATH
cocoObl  aJanTallMM  TPYAHBIX 3aJaHUI, HEKOTOpblE TEMbl JaBaTh Kak
O3HAKOMMTENBHBIE; HCKIIIOYATh OTACIBbHBIE TPYIHBIE JOKA3ATENbCTBA; TEOPETUUECKUN
Mareprall peKOMEHIYETCS HM3y4daTb B IPOLECCE MNPAKTUYECKON AECATEIBHOCTH IIO
pemrennto  3agad.  OpraHM4eckoe €AWMHCTBO MPAKTUYECKOM M yMCTBEHHOU
NEeSATENbHOCTH YYAIMXCS HA YpPOKAaX MAaTEMAaTHKH CIOCOOCTBYIOT MPOYHOMY H
CO3HATEJIbHOMY YCBOCHHIO Oa3MCHBIX MaTEMAaTHYECKUX 3HAHUI U YMEHHU.

]_Ie.]'ll/l H 3aJaY1 U3YyYCHHUSA y‘lEﬁHOFO npeamera «MaTemMaTHKa»

[TpuopuTeTHRIMU LEAIMU O0YUYEHUSI MaTeMaTUKe B 5—9 Kilaccax sBISIIOTCS:

* (opMupoBaHUE MEHTPATbHBIX MaTEMAaTUYECKUX TMOHSTHI (YUCIO, BEIWYWHA,
reoMeTpruyecKas ¢durypa, MepEeMEHHAs, BEPOSATHOCTB, byHKIMSN),
o0ecrneurBarouX MPEEeMCTBEHHOCTh U MEPCHEKTUBHOCTh MAaTEMaTUUYECKOTO
oOpazoBanus oOyyaromuxcs ¢ 3I1P;

* noaBenenue oOyyarommuxcs ¢ 3[IP Ha 1O0CTyMHOM /1Jist HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3H MaTeMaTHKU U OKPY>KalOLIEro Mupa, HOHUMaHUE MaTEMaTUKH KaK
4acTu 00I11IeH KyIbTyphl UeJIOBEUECTBA;

" pa3BUTHE WUHTEIJIEKTYalbHbIX U TBOPYECKUX CIOCOOHOCTEH OOy4aroIMXCs C
311P, mo3HaBarenbHON aKTUBHOCTH, UCCIIENOBATEILCKUX YMEHUM, KDUTUIHOCTH
MBIIUICHUS, UHTEPECA K U3YUYEHUIO MAaTEMaTUKH;

* (¢opmupoBaHue (QPyHKIHMOHAIBHOW MAaTeMaTH4YeCKOM TI'PaMOTHOCTH: YMEHHUS
pacrio3HaBaTh  NPOSBICHHUS  MaTeMaTUYECKUX  MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEW B pEalIbHbIX )KM3HEHHBIX CUTYAIUsAX U NPU U3YUYEHUU JPYTUX
y4eOHBIX MPEAMETOB, MPOSBICHHUS 3aBUCUMOCTEM U 3aKOHOMEPHOCTEH,
dbopMynHpoBaTh WX Ha S3bIKE MAaTeMAaTHMKA M CO3/1aBaTh MaTeMaTU4eCcKue
MOJI€JIH, TMPUMEHITh OCBOCHHBIA MaTeMaTUYECKUU amnmapar sl pelIeHUs
MPAaKTUKO-OPUEHTUPOBAHHBIX ~ 3a7a4y, MHTEPIPETHPOBATh U  OLICHUBATh
MOJIyYEHHBIE PE3YJBTATHI.

JlocTmkenune 3TUX 1eiei o0ecrmeunBaeTcs pereHueM CIeIyomuX 3a1a4:

» ¢opmupoBarh y oOydaromuxcsi ¢ 3[IP HaBblkM ydeOHO-TIO3HABATEIIBHOM
JESTENHHOCTH: IJIAHUPOBAHHWE paOOTHI, IMOUCK pAIMOHAIBHBIX IyTEH ee
BBINIOJIHEHUS!, OCYILIECTBICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh WHTEIUICKTYaIbHOMY pPa3BUTHIO, (OPMHUPOBATh KadecTBa,
HE0OXOIMMBIE YEJIOBEKY JJIsl TIOJTHOIIEHHOM JKM3HU B COBPEMEHHOM OOIIIECTRBE,
CBOMCTBEHHbIE MATEMATUUYECKOW AEATEIbHOCTU: SICHOCTH U TOYHOCTU MBICIIH,
WHTYUIIUU, IPOCTPAHCTBEHHBIX MPEACTABICHUH, CHOCOOHOCTH K MPEOI0JICHUIO
TPYAHOCTEM;

* ¢opMUpOBaTh KIIOYEBHIC KOMIIETCHIIMM YYaIlIUXCA B paMKax MPEIMETHOU
obmactu «Maremaruka ¥ HHPOPMATHKA;

" pa3BUBaTh MOHIATHITHOE MbITIUIEHHS oOyJatomtuxcs ¢ 3I1P;



" OCYILECTBJISATHh KOPPEKIUIO MO3HABATEIbHBIX MporeccoB odyuatomuxcs ¢ 3I1P,
HEOOXOAUMBIX JJif OCBOEHHUS MPOrPaMMHOIO Marepuaja Mo ydeOHOMY
peaAMETY;

" IpeayCcMaTpuBaTh BO3MOKHOCTh KOMIIEHCAIIMKM 00pa30BaTeIbHbIX 1€(UIIUTOB B
OCBOCHUM TMPEANIECTBYIONIETO0 MPOrpaMMHOIO Marepuayia y oOydaroluxcsi C
3I1P 1 HEAOCTATKOB B MX MAaT€MaTUYECKOM PA3BUTHUH;

* chopMUpOBaTh YCTOMUYMBBIM UHTEPEC YyUAIIUXCS K MPEIMETY;

" BBISIBJIATH U Pa3BUBATh MAaTEMaTUYECKUE U TBOPUECKHUE CLIOCOOHOCTH.
OCHOBHBIE JINHUU CONIEP)KAHUS Kypca MareMaTuku B 5—9 knaccax: «Hucna u

BBIUUCIICHU», «AnreOpa» («AnreOpanyeckue BbIpAXECHUS», «YpaBHEHUS U
HEpaBEHCTBa»), «Dynkuun», «leomerpus» («l'eomerpuueckue ¢GUrypsl U UX
CBOMCTBa», «3MepeHne reoMeTpUIeCKUX BETUUYUHY ), « BEpOATHOCTH U CTAaTUCTUKAY.
JlaHHBIE JIMHUU Pa3BUBAIOTCS MapajUleIbHO, KaXKJas B COOTBETCTBUU C COOCTBEHHOI
JIOTUKOW, OIHAKO HE HE3aBUCHUMO OJHA OT JApPYyrod, a B TECHOM KOHTakTe U
B3auMozaeiicteun. Kpome »3Toro, ux oObEOUHSET JIOTMYECKas COCTaBISIOIIas,
TPaAULMOHHO MPUCYIIAs MATEMATUKE U MPOHU3BIBAIOIIAS] BCE MATEMATHUYE€CKHUE KYPChI
u coxepxarenbubie muHUU. ChopmynupoBanHoe B DenepallbHOM TOCyIapCTBEHHOM
o0pa3oBaTeIbHOM CTaHAApTE OCHOBHOTO 0O0mIero oOpa3zoBaHusi TpeOOBaHUE «YMETh
ONEePUPOBATH MOHATUAMU: ONPEACICHUE, aKCHOMA, TEOpeMa, J0Ka3aTeIbCTBO; YMEHHE
pacrio3HaBaTh MCTHUHHBIE M JIOKHBbIE BBICKA3bIBAHUS, MPUBOAUTH MPHUMEPHI U
KOHTPHPUMEPHI, CTPOUTD BHICKA3bIBAHUS U OTPULIAHUS BHICKA3bIBAHU ) OTHOCHUTCS KO
BCEM KypcaM, a (OopMUPOBAHHE JIOTHUECKIUX YMEHUN pacIpeieNiieTCs 0 BCEM To/laM
o0ydJeHHs Ha yPOBHE OCHOBHOTO 00IIIeT0 0Opa3oBaHUsI.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yabTaram
ocBoeHust OenepanbHON pabouel TPOrpaMMBbl, pacpeeIEHHBIM 0 TO1aM 00ydeHHUs,
CTPYKTYpUPOBAaHO TakuM 00Opa3oM, 4yTOOBI KO BCEM OCHOBHBIM, MPHUHIIMITHATHHBIM
BollpocaM  oOydaromuecss  oOpaliaiuch  HEOJHOKPAaTHO, YTOOBI  OBJIQJICHUE
MaTeMaTUYECKUMU TOHSATUSAMU M HaBBIKAMH OCYIIECTBISIIOCH MOCJEIOBATENbHO M
MOCTYMAaTENbHO, C COONIOACHUEM TPUHIMIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJTIOYAJIMCH B OOIIYI0 CHCTEMY MaTeMaTHYECKUX MPEICTaBICHUN OOydaromuxcs ¢
3I1IP, pacmmmpsas u yrnyomnsiss €€, oOpa3ys MpoYHbIe MHOKECTBEHHBIE CBsi3u. OO1Ime
eI M3ydeHus ydeOHoro mpeaMera «Martemarnka» MpeacTaBiieHbpl B DeaepanbHOM
paboueii mporpaMMe OCHOBHOT'O 00IIIeT0 00pa3oBaHUSI.

Oco0eHHOCTH 0TOOpPa M aJANITALIMM Y4eOHOT0 MaTepuaJjia o MareMaTuKe

OGOyuenne yueOHOMY mpeameTy «Maremarukay CTPOUTCS Ha CO3JaHUU
ONTUMAJIBHBIX YCIOBHUH /JII YCBOEHUS MPOTPAMMHOTO Marepuana o0y4JaroluMuUcs ¢
3I1IP. bonbiioe BHUMaHUE yuemnsieTcs oT0opy y4eOHOro marepuasia B COOTBETCTBUH C
MPUHIIUIIOM JOCTYITHOCTH TPU COXpaHEHUH OO0IIero 0a30BOTO YPOBHS, KOTOPBIN
JIOJKEH 110 COZIEP’KaHUI0 M 00beMYy OBITh aIaliTUPOBAHHBIM Il oOydatontuxcs ¢ 3[1P
B COOTBETCTBHMM C HX OCOOBIMH 0Opa3oBaTelbHBIMU MOTpeOHOCTsIMU. Clenyer
oOnerynTh OBJaZeHUEe MatepuanoMm oOyyatorumucs c 3I[IP mocpenctBom ero
JETANBHOTO OOBSICHEHUS C CUCTEMAaTUYECKUM ITOBTOPOM, MHOTOKPATHON TPEHUPOBKU



B MNPUMEHEHUU 3HAHWUM, UCIIONB3Ys MPUEMBbl aKTyalu3aluu (BU3yasibHasi oOIopa,
TamsTKa).

®denepanpHas MporpaMMa IpeayCcMaTpUBAET BHECEHNE HEKOTOPBIX U3MEHEHUN:
yYMEHbIIIEHHE 00beMa TEOPETUUYECKUX CBEJACHUM, BHIHECEHUE OTNENBbHBIX TEM WJIU
LETBIX Pa3/iesIOB B MaTepUalbl Ajisl 0030pHOT0, 03HAKOMUTEIBHOTO U3YUYEHUS.

HN3menenuns nporpamMmmsbl B 5-9 kiiaccax

MaremaTruka B S u 6 ki1accax

B 03HaKOMUTENBHOM IUIaHE PEKOMEHIYETCS H3y4daTh CIEAYIOIINE TEMBI:
«Pumckass Hymepauus», «PaBubie Qurypes», «umunap, konyc, mapy», «Kyo»,
«IIpssmMoyronsHbeI napamnenenunen», «llepeMenienue Mo KOOPAWHATHON OPSIMON»,
«Monynbs yucnay, «HucnoBele NpoMExXyTKW»; «Macmrtad» (u3yudaercss B Kypce
«I"eorpadusy); «M300paxkeHne reoMeTpuueckux (GUryp Ha HEITMHOBAHHOU Oymare c
UCIIOIb30BaHUEM UHUPKYJsA, JUHEWKH, YroJbHUKA, TpaHcmopTupay, «JlnuHa
OKpyxkHOCTW», «IImomane kpyray», «llapannensusie npsameie», «llepnenaukynspHbie
npsiMbie», «OceBasi U LEHTpajdbHAas CUMMETpUM» (U3ydaeTcsi B Kypce T'€OMETPHH);
«beckoHeuHble TMEPUOJUYECKHE NeCATUUYHBbIE ApoOu. JlecsaTuuHoe nNpuUOIUKEHUE
OOBIKHOBEHHOM ApoOu» (M3ydyaeTcs B Kypce aiareopsl).

CnenyeT yMEHBIINTh KOJHMYECTBO YacoB Ha clieAaytouue Tembl: «Peirenue
JOrM4Yeckuil 3amauw», «JlnuHa otpeskay, «lllkanspy, «PacnpenenuTenbHbll 3aKOH
YMHOXEHUS», «3aUCh MPOU3BEJACHUS C OYKBEHHBIMH MHOXUTEIIMMW», «[locTpoenue
KOHQUrypauui u3 yacted MNpsSMON, OKPYKHOCTHM HA HEJIMHOBAHHOW M KJIETYATOU
oymare», «lenutenu u kpatHsie. [IpusHaku nenumoctn», «HanOonbimmii oOmumii
JeIUTeNb U HauMeHblee oOllee KpaTHoe. JledMMOCTh CyMMBbI U MPOU3BEACHUSY.
«IIpuBenenue npobu K HOBOMY 3HAMEHaTeNoY», «Haxok1eHne yacTu 1eJ10ro U 1eJIoro
no ero yactw». «OKpyrJieHue OeCATHYHBIX ApoOei». «Pemenue 3agad nepedopom
BCEX BO3MOXKHBIX BapuaHTOB». «CocTaBlieHHE OYKBEHHBIX BBIPAKEHHUU MO YCIOBUIO
3amaun». BeicBOOOMBIIIMECS Yachl MOKHO UCIIOJIB30BATh HA TOBTOPEHUE (B HAYaJIe U
KOHIIE y4eOHOro rojia), Ha U3y4eHrue HanboJee TPYAHbIX U 3HAUMMBIX TeM: B V Kilacce
— Ha peIIeHNEe YPaBHEHU, TPUBEJECHUE IPOOU K HOBOMY 3HAMEHATEII0, YMHOKEHUE U
JIeJICHUE JIECATUYHBIX ApoOeil, m3MepeHue yrioB; B VI kiacce — JeUCTBUS C
MOJIOKUTENIbHBIMA M OTPULIATENIbHBIMH YK CIIaMH, PEIICHHE YPABHEHUH, CIOKEHHE U
BBIYMTAHUE YUCET], COAECPIKAIIUX LETYI0 U JPOOHYIO YaCcTh, HA YMHOXKEHUE U JICJICHHE
O0OBIKHOBEHHBIX JAPOOEii.

Auiredpa

B 03HaKOMUTENBHOM IUIaHE PEKOMEHIYETCS H3y4daTh CJIEAYIOIINE TEMBI:
«ppaunonanbHeie yncina. [leiicTBUTeNnbHbIC YnCiiay, « CpaBHEHUE NEMCTBUTEIbHBIX
yucen, apudpMeTHIEeCKUe JIEUCTBUS C JCHCTBUTENIBHBIMU 4HuciIamMuy, «HaxoxneHnue
NpUONMKEHHBIX 3HAYCHUM KBaApaTHOro KopHs», «Teopema Bueta», «Pemenus
YPAaBHEHUH TPEThEU U YETBEPTOM CTENEHEN PA3NOKEHUEM HA MHOKUTENNY, « DyHKIIUSA y
=VX U ee rpadux», «IlorpemHOCT M TOYHOCTH NPHOMIKEHHS», «UeTHbIe W
HeueTHble QYHKIMW», «DyHKIHSA y=x"», « DyHKIHA y= ax’, ee rpadMK ¥ CBOMCTBA.
I'paduku Gynkumii y= ax? +n u y=a(x-m)?, «YpaBHEHHE ¢ AByMs IIEPEMEHHBIMU H €TI0
rpaduk», «I'paduueckuil cnocoO pelleHus CUCTEMBbI ypaBHeHUi», «l300paxkenue
YJICHOB apU(PMETUUECKON U TeOMETPUUYECKOM MPOTPECCHil TOUKaMU Ha KOOPIUHATHOM
IJIOCKOCTH. JIMHEWHBIN U SKCIOHEHIIUATIBHBIN pOCT. CI0KHBIE TPOLUECHTHD.



Cienyer yMEHBIIUTH KOJHMYECTBO YAacCOB Ha u3yuyeHHe TeMm: «DopMylibiy,
«Jloka3aTenbCTBO TOXKIAECTBY, «JIMHEHHOE ypaBHEHHE C JABYMS HEW3BECTHBIMN,
«I'paduix nuHEWHOrO ypaBHEHUS C JABYMs NepeMeHHbIMU», «['paduueckoe pelieHue
JIMHEWHBIX YPAaBHEHUN U CHCTEM JIMHEMHBIX YpaBHEHMI», « CBOMCTBA KBaJpPaTUYHOU
byHKIIINY.

BricBoOouBIIIMECST Yachl PEKOMEHAYETCS HCMOJb30BaTh: I JIydllIei
npopabOTKU HamboJiee BaXKHBIX TeM Kypca: «Pemienuwe ypaBHeHuit», «Peiienue
CUCTEM ypaBHEHUI», «CoBMeCTHbIE ACUCTBUS ¢ ApoOsamu», «lIpuMeHeHrne CBONCTB
apuMETHUYECKOTO KBaJpaTHOTO KOPHS»; Ha TMOBTOPEHHE, peIIeHHE 3ajady,
npeoOpa3oBaHKEe BHIPAYKEHUM, a TAKKE HA 3aKPEIJICHUE U3yUYEHHOr0 MaTepuaa.

I'eomeTpusn

CiienyeT OCHOBHOE€ BHHUMAaHHE YAEIUTh MPAKTUYECKOW HAINpPaBIEHHOCTH Kypca,
HUCKIIIOYMB W YOPOCTHB HaWOOJiee CIOXKHBIM i1 BOCHPUSITUS TEOPETUUECKUMA
Marepuail. Ha ypokax reoMerpum HEOOXOJIUMO MaKCUMAaJIbHO HCIIOIb30BATh
HarJIsiiHble CpeacTBa OOy4yeHHs, OOJblIE€ NPOBOJUTH MPAKTUYECKUX padoT
yYaluMucs, pemars 3aaadd. CTpouTh pelleHne 3a/1ad Ipyu MOCTOSIHHOM 00pallieHuu
K HaIJISIAHOCTHA — PUCYHKAM U YEPTEXKaM.

O3HakOMHUTENIBHO JaTh TeMbl: «TeopeMbl M JI0Ka3aTeabCTBO. AKCHUOMBIY,
«JlokazatenbcTBO OT HPOTUBHOro», «CyIlIeCTBOBAaHHME U  €IMHCTBEHHOCTH
MEPIIEHANKYJIAPA K OpsaMoi», «MeToa reoMeTpuyeckux mect», «MeTton yJIBOeHUs
Menuane», « Teopema @aneca u TeopemMa 0 NMPOMOPUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojabHuKa», « I3MeHeHue TpUroHoMeTprUIeCcKiX (DYHKIIMI MTPH BO3pACTaHUH
yrnay, «®opMynbl ISl pagidyCOB BIMCAHHBIX M ONHCAHHBIX OKPYXHOCTEU
MPaBUJIBHBIX MHOTOYTOJBHUKOBY», «YpaBHEHUE NpsMoily, «JIBuxenue», «CBoHCTBa
INBHKEHUA», «TeopeMa 0 MpOU3BEACHUN OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEAECHUN
OTPE3KOB CEKYLIMX, TEOPEMA O KBAIPATE KACATEIBLHOW.

Cnenyer yMEHbBIIHTh KOJMYECTBO YacOB Ha u3yuyeHue TeM: « CUMMETpHUYHbIE
¢urypel. OCHOBHBIE CBOMCTBAa OCEBOM cumMMeTpumn», «lleHTpanbHas CUMMETPH,
«ITapannenpubiii  nepenoc», «IlloBopor», «IIpeobpazoBanme momobus. IlogoOue
COOTBETCTBEHHBIX 3JIEMEHTOBY», «OCHOBHBIE 3aJaud HA TOCTPOEHUE C MOMOIIBIO
LUPKYJISI W JIMHEHMKW», «JlekapTOoBbl KOOpPAMHATBHI Ha IUIOCKOCTWM», «Pemenue
TpeyroJlbHUKOBY, «[lomobue durypy.

BricBoOOIMBIIIMECS YaChl HCTIOIB30BATh HA PEIICHUE 3a71a4 U TIOBTOPEHHUE.

BeposATHOCTH U CTATUCTUKA

B cBsi3u ¢ TeM, 4TO JaHHBIA KypC BBI3BIBAET HAMOOJBIINE CIOKHOCTH JIJIS
oOyuaromuxcs ¢ 3I1P, cBs3aHHBIE CO CHMKEHHBIM YPOBHEM Da3BUTHUS CIIOBECHO-
JIOTUYECKOTO MBIIIJICHUS, €r0 M3Y4YeHHE JIOJKHO CTPOUTHCS HAa 0Aa30BOM YPOBHE H
NOCTYIIHOM I Y4YE€HUKOB Marepuane. OCHOBHOE BHUMaHHE CIEAYyET YACIUTh
paszneniaM, CBA3aHHBIMU C TOBTOPEHHUEM IMIPOMIEHHOrO Marepuala, YBEIUYUTh
KOJIMYECTBO YIPAXKHEHUN W 3aJlaHUM, CBSI3aHHBIX C MPAKTHYECKOM JIEATEIBHOCTHIO
00y4Jaromuxcs.

Heobxomumo mepecMOTpeTh COAEp:KaHHEe TEOPETUYECKOro MaTepuana |
XapakTep €ro MU3JIOKEHUS: TEOPETUUYECKH MaTepHall MPENnoAHOCUTh B MpoOLEcce
peuieHns 3a7a4 U BBIIIOJHEHUS 3aJlaHUM HArJsAIHO-IPAKTHYECKOTO XapakTepa; He



TpeOOBaTh BHIBOJA M 3allOMHHAHMS CIOKHBIX (DOPMYJI, pelIeHUs] HECTaHIAPTHBIX,
TPpyAOEMKUX 3a1aHu. Pal TeM cienyer u3ydarb B 03HAKOMUTEIBHOM IIJIaHE.

OdenepanbHas MOporpaMmMa NPeAOCTaBISIET aBTOpYy pabodeil MmporpaMmbl
CcBOOOJY B paclpeieieHu MaTepraia o 4eTBepTsaM (Tpumectpam). Pacnipenenenue
BPEMEHU Ha U3yYEHHE TEM B T€UEHUE Y4EOHOro rojla CaMOCTOSITENIBHO ONpeesaeTcs
00pa3zoBaTeIbHOM OpraHu3alyei U 3aBUCUT OT OCOOCHHOCTEH TPyIIIbl 00YyUYarOIINXCSI
¢ 3I1P u ux ocoObIx 00pa3oBaTeIbHBIX MOTPEOHOCTEH.

IIpumepHble BHABI JesATeabHOCTH oOy4dawimuxcsa ¢ 3IIP, o0yciaoBiieHHbIE
0co0bIMM  00pa30BATEJbHBIMH  IOTPEOHOCTAMHM M o0ecne4yuBaKOIIHUE
OCMBICJICHHOE OCBOCHHUE COJAeprKaHUU 00pa3oBaHus o npeamery «Maremaruka»

Conepxanue BHIOB JesTenbHOCTH oOyvaromuxcs ¢ 3IIP onpenensercss ux
0CcOOBIMU 00pa30BaTeNbHBIMU MOTPEOHOCTAMHU. [IOMUMO MIMPOKO HCMOJB3YyEMBIX B
OAOII OO0 oburux a1 BceX 00y4aronuxcsi BUIOB AE€STEIbHOCTH CIEAYET YCUIIUTD
BU/JIBI JIESITEIbHOCTU crieUU(PUUHBIE ISl JAHHON KaTeropuu JIeTeil, 00ecneynBaroIime
OCMBICIICHHOE€ OCBOEHHUE COJEpKaHUsi OO0pa3oBaHUsl 1O TMPEIMETY: YCHIICHHE
MPEAMETHO-IIPAKTUYECKON JEATeNIbHOCTA C AaKTHBU3AIMEH CEHCOPHBIX CHUCTEM;
YepeJ0oBaHUE BHJOB JCATEIbHOCTH, 3aJCUCTBYIONIUX pPAa3JUYHBIE CEHCOPHBIC
CHUCTEMBbI; OCBOCHUE MaTepHayia ¢ ONOPOM Ha alrOpUTM; «IOLIArOBOCThHY» B U3YUECHUH
MaTepHalia; UCIOIb30BaHUE JOTIOTHUTEIIBHON BU3YaJIbHOM OMOPHI (CXEMBI, MMA0IOHBI,
OTIOpHBIC TAOJIUIIBI); PEYEBOM OTYET O MPOIECCe M PE3yNbTare JesTEIbHOCTH;
BBINIOJIHEHUE CIHEHHAIbHBIX 3aJaHul, OO0ECNEUYMBAIOMIUX KOPPEKUIUIO PETYISLUU
y4eOHO-TI03HABATEILHOM JIEATETEHOCTH M KOHTPOJIb COOCTBEHHOTO PE3yJIbTATA.

OenepanbHas TEMaTHYeCKass U TEPMHUHOJOTHYECKAasl JIEKCMKA COOTBETCTBYET
DAOIT O0O0.

Hnst obyuarommxcs ¢ 3P cymecTBeHHBIM SBISIOTCS TIPHEMBI padOTHI C
JEKCUYECKUM MaTepuaioM 1o mpenMmery. IlpoBoauTtcs cnernuanbHas paboTta 1o
BBEJICHUIO B aKTHUBHBIN CJIIOBaph OOYyYalOUIUXCS COOTBETCTBYIOUIEH TEPMHHOJIOTHH.
N3yyaembie TEpMUHBI BBOIATCS Ha MTOJIMCEHCOPHOM OCHOBE, 00s13aTeNibHA BU3YyalbHas
MOIJIEPIKKA, aJITOPUTMBI paOOTHI C OIIPEIeTIEHUEM, OMTOPHBIE CXEMBI JIJISl aKTyaTu3aIiH
TEPMUHOJIOTUU.

MecTto yuyeoHoro npeamera «MaTeMaTuKa» B y4eOHOM IIaHe

B cootBerctBUuM ¢ ®DenepalibHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO oO0Imero oOpa3oBaHus Yy4ueOHBIM TpenMer «MaremaTtuka
BXOJUT B TpeIMETHyI0 o0macth «Marematnka U HWHGPOPMATHKA» € SBISETCA
obsi3aTennbHBIM JIJIs1 m3ydeHus. B 5-9 kmaccax y4eOHBIM mpeameT «MaTeMaThkay
TPAIUIIMOHHO M3Y4YaeTCsl B paMKax CIEAYIOMIMX Y4eOHBIX KypcoB: B 5-6 kiaccax —
Kypca «Martematuka», B 7-9 Kijaccax — KypcoB «Aurebpay» (BKIIOYAs JIEMEHTHI
CTaTUCTUKU M TeOopuu BeposiTHOcTer) u «l'eomerpus». Hacrtosimieir nporpammoit
BBOJIUTCSI CAMOCTOSITEIBbHBIN yUeOHBIN Kypc « BepoATHOCTD U CTaTUCTHKAY.

OO61iee 4KcIo 4acoB, pEKOMEHIOBAHHBIX ISl U3YUYEHUSI MaTeMaTHKH (0a30BBbIi
YpOBEHB) Ha yPOBHE OCHOBHOTO 001Iero oopazoBanus, — 952 yaca: B 5 xiacce — 170



yacoB (5 4acoB B HeJelto), B 6 kiaacce — 170 gacoB (5 yacoB B HeAEI0), B 7 Kjacce —
204 4gaca (6 gacoB B Heemnt0), B 8 kinacce — 204 gaca (6 4acoB B Heem0), B 9 kimacce
— 204 yaca (6 4acoB B HEJIEIIO).

I[lnanupyemble pe3yabTaTbl OCBOCHUS yueOHOro npeaMera «MaremaTuka»
HA YPOBHE OCHOBHOI0 00111er0 00pa3oBaHus

N3yueHnne ™aremMarukd Ha YypOBHE OCHOBHOTrO o0OImIero oOpa3oBaHUs
HaIpaBJIeHO Ha JOoCcTUKeHue oOydarouumucs ¢ 3[1P TMYHOCTHBIX, METanpeaAMETHBIX
U MIPEAMETHBIX 00pa30BaTEIbHbBIX PE3yIbTaTOB OCBOCHHUS YUEOHOTO IIPEeIMETA.

JInYHOCTHBIE Ppe3yabTaTbl OCBOCHHS MPOrpaMMbl MO  MaTeMaTHKe
XapaKTePU3YIOTCS:

NATPHOTHYECKOE BOCIIUTAHUE:

MPOSIBJICHUEM MHTEPECa K MPOIIJIOMY M HACTOSIIIIEMY POCCUICKOI MaTeMaTUKH,
[IEHHOCTHBIM OTHOIICHUEM K JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUKCKOMN
MaTeMaTUYECKOM IIKOJIbI, K UCIOIB30BAaHUIO ATUX JIOCTHXKEHHI B JPYTrUX HayKax U
MPUKIIAIHBIX cdepax;

IrPaXKJAaHCKOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHHUIO O0A3aHHOCTEH Tpa’KJaHWHA M peau3aldH €ro
MpaB, NPEICTaBICHUEM O MAaTEMATUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHMS PA3JIHMUHbBIX
CTPYKTYp, SBIEHUN, MNPOUEAYp TPaKIaHCKOro oOIIecTBa (HampuMep, BHIOOPHI,
OMpPOCHI), TOTOBHOCTBIO K OOCYXJIEHHUIO OSTHYECKUX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKH, OCO3HAHUEM BaKHOCTH MOPaJIbHO-
ATUYECKUX MPUHIUIIOB B IESITEILHOCTH YUEHOTO;

TPYA0OBO€ BOCIIMTAHME:

YCTaHOBKOW Ha aKTUBHOE YyYacTHE B PEUICHUUM MPaKTUYECKUX 3a]1a4y
MaTeMaTUYECKOM HAMpPaBICHHOCTH, OCO3HAHUEM BAXHOCTH MAaTE€MaTHYECKOTrO
oOpa3oBaHHsA Ha TPOTSHDKEHUHM BCEH JKU3HU I YCIENIHON MpodecCcroHaTbHON
JESTENHPHOCTH M PAa3BUTHEM HEOOXOMUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MIOCTPOEHUEM HHAUBUAYAIbHON TPAaeKTOPUH OOpa30BAHUS M KM3HECHHBIX IUIAHOB C
Y4YETOM JINYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

3CTeTUYeCKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K  OMOIMOHAIBHOMY M  3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTHIECKUX OOBEKTOB, 3aJay, pPEIICHHWH, PaCCYKICHUH, YMCHHUIO BHJICThH
MaTreMaTH4eCKrUe 3aKOHOMEPHOCTHU B UCKYCCTBE;

HEHHOCTH HAYYHOT'O MO3HAHMS:

OpHEHTAllMEel B JACATECIIBHOCTM HAa COBPEMEHHYI) CHUCTEMY HAay4YHBIX
MPEJCTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHS 4YEJIOBEKa, MPUPOIbI U
oOImecTBa, IOHUMAHUEM MaTeMaTHYECKOH HayKd Kak cdepbl dYeIOBEUCCKOM
NEATEIbHOCTH, JTANoOB €€ pa3BUTHS UM 3HAYMMOCTH ISl PAa3BUTHUS IMBUIIM3AIUU,
OBJIQJICHUEM S3bIKOM MareéMaTUKH W MaTeMaTUYE€CKOM KyJIBTypOll KakK CpeiACTBOM
MO3HAHUSI MHUpA, OBJAJCHUEM TMPOCTEHIIMMHU HaBBIKAMU HCCIIEIOBATEIBCKOM
NEATEIbHOCTH;

¢pusnueckoe BocnuTaHue, (GOpMHPOBAHHE KYJbTYPbl 310POBbS H
IMOLMOHAJIBHOTO 0JIArONMOJIyYHsI:



TOTOBHOCTBbIO TMPUMEHSTh MaTeMaTHYECKHWE 3HAHUS B HWHTEpPECax CBOETO
3JI0POBBS, BEICHUS 3J0POBOT0 00pa3a )K13HHU (3A0pOBOE MUTaHUE, COATAHCUPOBAHHBII
peXuM  3aHATHM W OTAbIXa,  peryiaspHas  (u3uueckas  aKTHUBHOCTD),
c(hOpMUPOBAaHHOCTHIO HaBbIKA pe(IeKCHUU, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U
TaKOTo e MpaBa JPyroro 4eJoBeKa;

IKOJIOTUYECKOe BOCTINTAHME!

OpHEHTalMel Ha MPUMEHECHNE MaTeMaTHYeCKUX 3HAHWUHN /IS PEIICHHS 3a1a4 B
00J1aCTU COXPAaHHOCTHU OKPYKAIoIIEeH cpebl, IIIaHUPOBAHUS MTOCTYIKOB U OLICHKHU UX
BO3MOXHBIX MOCJIEICTBUI JUIsl OKPYXaoIIell cpenbl, OCO3HAHUEM [I0OATBHOTO
XapaKTepa KOJIOTUYECKUX MPOOIEM U MyTel UX PEIICHUS;

aJanTauus K M3MeHSIIIMMCS YCJI0BUAM COMAIbHOI ¥ MPUPOIHOI CPebl:

TOTOBHOCTBIO K JIEMCTBUSIM B YCIIOBHUSIX HEONPENEIIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEM KOMIETEHTHOCTU uYepe3 MPAKTUUECKYIO NESITEIbHOCTh, B TOM YHCIIE
YMEHUE YUUTHCS Y JIPYTUX JIOACH, MPUOOpETaTh B COBMECTHOM AEATEIbHOCTH HOBBIE
3HAHMSI, HABBIKM ¥ KOMIIETECHITUU U3 OMBITA IPYTHUX;

HEOOXOAUMOCTbIO B (OPMHUPOBAHMM HOBBIX 3HAHUM, B TOM YHUCJE
dbopMynTupoBaTh UCH, MOHATHS, THIIOTE3bI 00 OOBEKTaX W SBJICHUSIX, B TOM YHCIIC
paHee HE M3BECTHBIX, OCO3HaBaThb JAC(UIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MIIaHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYKD  CHUTyallUl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMl0 KaK BbI30B, TpPEOYIOIINII KOHTPMEDP, KOPPEKTHUPOBATH
MPUHUMAEMbIE DEIICHUS MW ACHCTBUS, (DOPMYIUpPOBATh W OICHUBATh PHCKU U
MOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

MeTtanpeaMeTHbIe pe3yJIbTaThI:

B pesynbrare ocBOEHHsA MpOorpaMMbl IO MAaTEMATUKE HA YPOBHE OCHOBHOTO
obmero oOpazoBanusi 'y oOywatomerocs ¢ 3[IP  Oymytr cdopmupoBanb
MeTaIpeIMETHBIE PE3YJIbTaThl, XapaKTePU3YIOIIUECs OBJIAJICHUEM YHUBEPCAIbHBIMU
MO3HABATEIHLHBIMU JIEHCTBUSIMH, YHUBEPCATLHBIMI KOMMYHUKATUBHBIMU JICHCTBUSMU
Y YHUBEPCAIbHBIMU PETYISATUBHBIMU JICHCTBUSIMH.

OBnagenne YHHMBepCaJbHbIMH Y4eOHBIMHU NMO3HABATEJIbLHBIMHU
JAeHCTBUSIMHU:

yCTaHABIMBATh  TMPUYMHHO-CIEACTBEHHBIE CBSI3M B XOJE€  YCBOCHHS
MaTeMaTUYeCKOTO MaTepHuaa;

BBISIBIISITh J€QUIIUT JAHHBIX, HEOOXOIMUMBIX JUIsl PEHICHUS IOCTaBICHHOM
3a/1auu;

C TIOMOIIBIO yUWTENS BHIOMpATh CIMOCOO pEelIeHUs MaTeMaTUYeCKOW 3aaadu
(cpaBHMBATh BO3MOYHBIC BAPUAHTHI PELICHU);

OPUMEHSATh M TMPeoOpa3oBbIBATH 3HAKM M CHUMBOJBI B XOJE pEHICHUS
MaTeMaTUYEeCKUX 3a]1a4;

yCTaHaBJIMBATh UCKOMOE M IAHHOE MIPH PEUICHUU MaTEMaTUYECKOH 3a1a4H;

MOHUMAaTh W WHTEPHPETUPOBATH HHGPOPMAIMIO PA3IUYHBIX BUIOB U (HOpM
MPE/ICTaBIICHUS;

WUTIOCTPUPOBATH pelllaeMble 3a/1aui TpadUIeCKUMU CXEMaMU;

7 PeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATh HH(GOPMAIIUIO.



MMOHUMATh U UCIOIb30BaTh MaTeMaTUYECKUE CPEACTBA HATIISAIHOCTHU (TpaduKH,
IuarpamMMbl, TaOJUIBI, CXEMbl W Jp.) IS WUIIOCTPAlUM, HHTEPIPETALNH,
apryMeHTalWu.

OBilageHue  yHUBEpPCAJIbHBIMHM  Y4eOHBIMH KOMMYHUKATHUBHBIMH
AEeMCTBUAMM:

OpraHU30BBIBATh YYEOHOE COTPYJHUYECTBO M COBMECTHYIO ACATEIBbHOCTH C
YUYUTEIIEM U CBEPCTHUKAMH B IPOLECCE PEUICHUS 3a1aY;

B3aUMOJICHCTBOBATh M HAXOJUTH OOIIHUE CIIOCOOBI paboThI; padoTaTh B TPYIINE:
HaxoJWTh OOIlllee pelIeHHEe M pa3peniaTh KOHQIMKTHI HA OCHOBE COIJIACOBaHUS
MO3ULIMI U y4ETa HTHTEPECOB; CIyIIAaTh MapTHEPA; POpMyIUPOBaTh, APTYMEHTHPOBATH
1 OTCTauMBaTh CBOE MHEHUE;

MIPOTHO3UPOBATh BO3HUKHOBEHUE KOH(IMKTOB NPU HAIUYMHM PA3HBIX TOUYEK
3peHHs] U pa3peliaTb KOH(JIMKTHI HA OCHOBE Yyu€Ta MHTEPECOB W MO3UIMUN BCEX
YYaCTHHKOB;

apryMEHTHPOBATh CBOI IMO3ULMI0 W KOOPAWHHUPOBATH €€ C MO3ULHSIMHU
NapTHEPOB B COTPYAHUYECTBE MPU BHIPAOOTKE OOIIEr0 PEHIEHUS B COBMECTHOM
NEATEBbHOCTH;

BBIMIOJIHSITh CBOIO 4YacTh palbOThI, JOCTUraTh KA4YE€CTBEHHOI'O pe3yJbTaTa U
KOOPAMHHUPOBATh CBOM JEHUCTBHUS C APYTHUMU YIEHAMH KOMaH/bI;

OLICHUBATh KAYECTBO CBOETO BKJIa/la B OOIIUMA MPOIYKT.

OBiaeHne yHMBEPCAJIbHBIMH Y4eOHBIMH PeryJATUBHBIMHU AeHCTBUSIMH:

CTaBUThb 1€JM, BBIOMpATh U CO3JaBaTh AJITOPUTMBI ISl PELICHUS Y4E€OHBIX
MaTeMaTH4eCKUX mpodiieMm;

IUIAHUPOBATh M OCYLIECTBIISITH AEATENBHOCTh, HANPABICHHYK) Ha PELICHUE
3a71a4 UCCIIEI0BATEIBCKOTO XapaKTepa.

dbopmynupoBaTh U yAEpKUBATh Y4YEOHYIO 3aJady, COCTaBIATh IUIAH H
MOCJIeJOBATEIbHOCTh JCHCTBUIM;

OCYIIECTBIISITH KOHTPOJIb TIO 00pa3Iily U BHOCUTh HEOOXOAMMbIE KOPPEKTUBHI;

KOHTPOJIMPOBATh  MpOLECC W  pe3yJbTaT y4yeOHOH  MaTeMaTUYeCKO
NEATENbHOCTH;

aJICKBaTHO OILICHUBATh MPABHIIBHOCTD MJIM OITMOOYHOCTH BBITIOTHEHUS yUeOHOM
3a/1auu, €€ OOBEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BO3ZMOXKHOCTH €€ PEIICHUS;

CIMYaTh CHOCOO AEHCTBUS U €ro pe3yJibTaT C 3aJaHHBIM 3TAJIOHOM C IIEJIbIO
0OHapyKEHHUS OTKIOHEHUM M OTJIMYUH OT ATajoHA.

MpEeABUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEUICHUH Y4EOHOI
3a/1a4u;

MOHUMATh MPUYUHBI, IO KOTOPBIM HE OBbUI JOCTUTHYT TPeOYyEeMBI pe3ynbTaT
JESITENBHOCTH, ONPEACNSITh MO3UTHUBHBIE M3MEHEHHUS W HaIpaBJICHHs, TPEOyIoIue
naabHenIen padoThl;

PETyINPOBATH CIIOCOO BBIPAKEHUS IMOIIUH.

[IpeameTHbIe pe3ynbTaTbl OCBOEHHUS MPOTPAMMBI 110 MaTEMATUKE NIPEICTABIEHBI
1o rogam oOy4YeHHUs B paMKax OTIEIbHBIX YU4€OHBIX KypcOB: B 5—6 Kiaccax — Kypca
«Maremarukay, B 7-9 kitaccax — KypcoB «Anredpay», «[‘ecomerpus», «BeposTHOCT H
CTaTUCTHUKA.



®EJIEPAJIBHAS PABOYAS I[TPOTPAMMA YUEBHOI'O KYPCA
«MATEMATUKAY. 5-6 KITACCBI

ey n3yyeHuss yueOHOro Kypca

[TpuopuTeTHRIMU LIEAIMU O0YUEHUSI MaTeMaTUKe B 5—6 Kilaccax SBIISIIOTCS:

" mpojoiikeHrue (OPMUPOBAHUS OCHOBHBIX MAaT€MAaTUYECKUX MOHSTUH (YUCIO,
BEJIMYMHA, TeoOMeTpuUecKas (urypa), o0ecreunBaronux MPeeMCTBEHHOCTh U
MEePCIEKTUBHOCTh MAaTEMaTUYECKOTO 00pa30oBaHus 00y4aIOIIUXCS;

" pa3BUTHE HUHTEIJIEKTYalbHbIX U TBOPUYECKUX CIOCOOHOCTEH OOy4aromMXcCs C
3I1P, mo3HaBaTenbHOM AKTHUBHOCTH, MCCIEIOBATEIIBCKUX YMEHHUM, MHTEpECa K
M3YYCHUIO MAaTEMATHKU;

* noaBenenue oOyyaromuxcs ¢ 3[1P Ha 10CTyHOM AJi1st HUX YPOBHE K OCO3HAHUIO
B3aMMOCBS3U MaTEMATUKU U OKPYKAIOIIEr0 MUPA;

* (¢opmupoBaHue (QPYHKIMOHAIBHOW MaTeMarTH4eCKOM TIPaMOTHOCTH: YMEHHUS
pacro3HaBaTh MaTeMaTUYECKUE OOBEKTHl B PEalbHbIX )KU3HEHHBIX CUTYAIlUsX,
MPUMEHATh OCBOEHHBIC YMEHHUS I PELIEHUS IMPAKTUKO-OPUEHTHUPOBAHHBIX
3a7]a4, MHTEPIPETUPOBATh IIOJYYEHHBIE PE3YJbTaTbl M OLEHUBATH KX Ha
COOTBETCTBUE MPAKTUYECKON CUTYaILIUH.

OCHOBHbIE JIMHUU COJIEp’KaHUsl Kypca MaTeMaTuku B 5—6 Kijaccax —
apuMeTHIeCKass ¥ TEOMETPUIECKasi, KOTOPbIE PAa3BUBAIOTCS MapAJICIBHO, KaXK/Ias B
COOTBETCTBHH C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JIPYroH, a B
TECHOM KOHTaKT€ W B3aUMOJICMCTBHM. TaKxke B Kypce€ MPOUCXOAUT 3HAKOMCTBO C
AJIEMEHTaMH aJIreOphl U OMMHUCATETLHOW CTATUCTUKHU.

Nzyuenue apudmerrueckoro Marepuana Ha4YMHAETCS CO CHUCTEMAaTH3allUd U
pPa3BUTHUS 3HAHWKW O HATypaJbHBIX YMCJIAX, IOJIYYECHHBIX B HadaiabHOW mKoiie. [lpu
S3TOM COBEPIICHCTBOBAHHE BBIUMCIUTEIBHON TEXHUKH U (OPMUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUM COUYETAETCS C PA3BUTHEM BBIYUCIUTEIBHOU KYJBTYpPBI, B
YaCTHOCTU C OOyYEHHEM MPOCTEUITUM MpuEMaM MPUKHUIKH U OICHKUA PE3yJIbTaTOB
BbIUKCIICHUH. MI3yueHne HaTypalibHbIX YUCE MPOJOJKAETCS B 6 Kilacce 3HAKOMCTBOM
C HaYaJIbHBIMU MOHSATUSIMU TEOPUH IEITUMOCTH.

Hpyroii KpynHbIi 070K B COAEpKaHUM apu(METHIECKONW JTUHUU — TO JIPOOH.
Havano u3ydenuss 0OBIKHOBEHHBIX U JIECSITHUHBIX APOOEil OTHECEHO K 5 Kiaccy. JTo
NEPBBIA 3Tall B OCBOGHUU JAPOOEH, KOraa MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU
UACSIMHU, TMOHATUSAMU TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApOOei B
IIOJITHOM 00BEME MPEIIEeCTBYET U3YUEHHUIO JICCATUIHBIX APOOEH, UTOo 11es1ecoo0pa3Ho
C TOYKHU 3PEHUS JIOTUKU M3JIO)KCHUS YUCIOBOW JIMHUM, KOrJa IpaBwia JEHUCTBUHU C
JNECATUYHBIMU APOOSIMA  MOXKHO OOOCHOBAaTh YK€ W3BECTHBIMU aJITOPUTMAMHU
BBITIOJTHEHUSI JEHCTBUN C OOBIKHOBEHHBIMH JIPOOSIMH. 3HAKOMCTBO C JECATUYHBIMU
IpOOSIMU PACHIUPUT BO3MOKHOCTH ISl TIOHUMAHUS OOYYaIOMIUMHUCS TPHUKIATHOTO
IPUMEHEHHS] HOBOM 3allMCH MPU U3YYEHUU APYTUX NPEIMETOB U MPU NPAKTUYECKOM
ucronb3oBanuu. K 6 kiaccy OTHec€H BTOpPOM dTalm B HU3yYeHHH JpoOel, rie
IIPOMCXOJIUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHHs M MPeoOpa3oBaHUs APoOeid,
OCBOEHUE HOBBIX BEIYUCIUTENBHBIX aJITOPUTMOB, OTTAYMBAHNE TEXHUKHU BBIYHCIICHUI,
B TOM YHMCJI€ 3HAYCHUI BBIPAXKEHUH, COJIEPKAIIUX U OOBIKHOBEHHBIC, U JIECATUYHBIC



IpoOU, YCTAaHOBJICHUE CBSI3€H MEXIY HUMHU, pACCMOTPEHHE MPUEMOB PEIICHUS 3a/1a4
Ha ApoOu. B Hauane 6 kinacca MpOUCXOAUT 3HAKOMCTBO C IOHSITHEM MPOLEHTA.

Oco0EHHOCThIO W3YUEHHUSI TOJOKUTEIBHBIX U OTPULIATEIBLHBIX YUCEN SIBISETCS
TO, YTO OHU TAKXKE€ MOTYT pACCMATPUBATHCS B HECKOJIBKO 3TanoB. B 6 knacce B Hauaie
n3ydeHus: TeMbl «IIonoKUTENbHBIE U OTPHUIIATEIbHBIE YMCIIA» BBIACISAECTCS MOATEMA
«llenpie ymncna», B paMKax KOTOPOM 3HAKOMCTBO C OTPUUATEIBHBIMHA YHUCIAMHU U
JNEUCTBUAMU C TOJIOKHUTENBHBIMA W OTPULATENBHBIMH YHUCIAMH IPOUCXOJUT Ha
OCHOBE COJEPXKATEIBHOIO IMOAXO0Ja. JTO TO3BOJSET HA JOCTYITHOM YpPOBHE
MMO3HAKOMUTH YYAIIUXCA MPAKTHYECKH CO BCEMH OCHOBHBIMU MOHSTUSMU TEMBI, B TOM
yycjie W C MpaBUJaMH 3HAKOB MPU BBINOJHEHUH apU(PMETHUYECKUX JECUCTBUM.
N3yueHne palMOHAIBHBIX YUCEI HA ATOM HE 3aKOHYMUTCS, a OyAeT MpPOJOJIKEHO B
Kypce anreOpsl 7 Kj1acca, 4TO CTaHET CJIEAYIOIINM MPOXOJ0M BCEX MPUHITUITUATBHBIX
BOITPOCOB, TEM CAMBIM pa3JieJIeHHe TPYJHOCTEN 00JieryaeT BOCIPUSITHE MaTepHaa, a
pacrpeie’eHue BO BpEMEHHU CIIOCOOCTBYET NPOYHOCTH MPUOOPETAEMbIX HABBIKOB.

[Ipu oOydeHMU pelIeHHIO TEKCTOBBIX 3aJady B 5—6 Kiaccax HUCIOIb3YIOTCS
apudMeTHUeCcKre NMPUEMBI pelieHus. TeKCTOBbIE 3a/laud, periaeMble pu OTpabOTKe
BBIYMCIIUTENBHBIX HABBIKOB B 5—6 Kjaccax, pacCMaTpUBAOTCS 3aJaud CIEAYIOIINX
BUJIOB: 3aJlayd Ha JBWKEHHE, Ha 4YacTW, Ha TOKYyNKH, Ha paboTry W
MMPOU3BOAUTEIIBHOCTh, HA MNPOLIEHTHI, HA OTHOLICHUS W mnponopuuu. Kpome Toro,
oOyyaroluecs 3HaAKOMATCS C MPUEMAMHU PEILICHHs 3aJad MnepedopoM BO3MOMKHBIX
BAapUAHTOB, y4yaTcs paboTaTh ¢ HH(pOpMaluel, npeacTaBiIeHHON B (hopMe Tabaull uiu
UarpamM.

B ®enepanbHoii pabodeil mporpamMme MpeaycMOTpeHO (QopMuUpoBaHHUE
MPOMEIeBTUUECKUX AIreOpandecKuX MnpeacTaBiieHnil. bykBa Kak CHMBOJI HEKOTOPOTO
Yucjla B 3aBUCHUMOCTHM OT MAaT€MaTUYECKOr0 KOHTEKCTa BBOJIUTCS IIOCTENIEHHO.
bykBeHHasi CUMBOJIMKAa MIMPOKO HMCIOJIB3YETCS MPEkKIAE BCEro MJis 3amucy OOIIMX
YTBEPKICHUM W TpeIIoKeHud, (opMys, B UYACTHOCTH IS BBIYMCICHUS
F€OMETPUYECKUX BEJIMYMH, B KAUECTBE «3aMECTUTEIISD YUCIIA.

B kypce «Marematukn» 5—6 KilacCOB NpeACTaBI€HA HArJsIHAs T€OMETpHs,
HalpaBJiCHHAas: Ha  pa3BUTUE OOpPa3HOr0  MBIIUICHUS, MPOCTPAHCTBEHHOIO
BOOOpakeHUs1, N300pa3UTEIbHBIX YMEHUIN. DTO Ba)KHBIH Tl B U3yYCHUH T€OMETPUH,
KOTOPBIM OCYILIECTBJISIETCA Ha HArJISAHO-IPAKTUYECKOM YPOBHE, OMNMUPAETCS Ha
HATJIAIHO-00pa3Hoe  MBIIUIEHHE oOydJarommxcs. bomnbimas poiabp  OTBOAUTCA
MPAaKTUYECKONM  NESTEIbHOCTH,  OMbBITYy,  OSKCIHEPUMEHTY,  MOJEIHPOBAHHUIO.
OOyuaromuecss 3HAKOMATCS C TEOMETPUYECKUMU (QUTypamMud Ha IJIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEUIIMMU KOH(MUTYypalMsIMH, ydaTrcs H300pakaTb WX Ha
HEJIMHOBAHHOM M KJIETYAaTOM Oymare, pacCMaTpMBaIOT UX MpOCTeHIne cBoilcTBa. B
mpoliecce U3yueHus HArISAHOW TeOMETPUM 3HAHUS, MOJYyYCHHbIE 00Y4YalOUUMUCS B
HayaJabHOM IIKOJE, CACTEMATH3UPYIOTCA U PACIIUPSIOTCS.

MecTo yueOHOro Kypca B yueOHOM IIaHe

CornacHo yueOHOMY IIaHy B 5—6 KiaccaXx H3Yy4aeTcsi WHTErPUPOBAHHBIH
npeamMer «MareMmaTthka», KOTOPBIM BKIIOYAeT apu(PMETHUYCCKUNA MaTepHan M



HaIJIAIHYIO T€OMETPHIO, a TAKXKE IPOINEJEBTUYECKHE CBEACHUS U3 alIreOphl, SJIEMEHTHI
JIOTUKH U Hayaja OMUCATEIbHON CTaTUCTUKHU.

VY4eOHbIN MJIaH HA U3yYeHHE MAaTeMaTUKH B 5—6 Kaccax OTBOJUT HE MEHee 5
y4eOHBIX YacOB B HEJEII0 B TEUEHUE KAXKJOro rojga oOydeHus, Bcero He meHee 340
y4eOHBIX YacOB.

COJIEP)KAHUE YUEBHOI'O KYPCA «MATEMATHKA» (IO TOJAM
OBYUEHUS)

S KITIACC

HarypajbHble 4ncia 1 HYJIb

Harypanbnoe uwncno. Psa natypanbnbix uyucen. Yucmo 0. M3obOpaxenue
HaTypaJIbHBIX YUCET TOUKAMU Ha KOOPJAUHATHOU (YUCIOBOI) MPSIMOIA.

[lozunmonnass cucrema cuucieHus. *PuMckas HyMmepauus Kak MpuMep
HEMO3ULUOHHON CUCTEMBI CucieHus* /. JlecaTMuHas cucTeMa CUMCIIEHHS.

CpaBHeHUE HATypaJbHBIX YHUCEJ, CPABHEHUE HATYPaJIbHBIX YHCEN C HYJIEM.
Cnoco6s1 cpaBHeHus. OKpyTIeHHE HATYpaJbHbIX YHUCEIL.

Ciio’)keHre HaTypaldbHBIX YHUCEJ; CBOWCTBO HYJS MPHU CIOXKEHWH. BrrumraHnue
KaK JeHCTBHE, OOpAaTHOE CIOXKEHUIO0. YMHOXKEHHE HATypaldbHbIX YHCEN; CBOMCTBA
HYJISI U €UHULIBI TP YMHOXKEHUU. JleneHue Kak JeicTBue, 00OpaTHOE YMHOKEHHUIO.
KommonenTsl  nmeiicTBuiM, CBs3b  Mexay Humu.  [IpoBepka  pe3ynbrarta
apudmernueckoro neiictBus. IlepemecTutenbHO€ W CcOYETAaTENbHOE CBOMCTBA
(3aKOHBI) CJIOKEHHUSI M YMHOXKEHHUsS, *pacupeneluTeslbHOe CBOWCTBO (3aKOH)
YMHOXEHUS ™.

Hcnonw3oBanue OykB Ajisi 0003HAYEHUSI HEU3BECTHOTO KOMIIOHEHTA U 3aIlHCH
CBOMCTB apu(PMETUUECKUX JTCHCTBUU.

*IlenuTenn W KpaTHBIC YUCHa™®, pa3joKeHWe Ha MHOXuTenu. [IpocTeie u
coctaBHble ynciaa. *IIpusHaku nenumoctu Ha 2, 5, 10, 3, 9*. JleneHue ¢ 0CTaTKOM.

Crenenb C HaTypalbHBIM I[IOKa3aTelieM. 3alKCh YHCJIa B BHAE CYMMBI
Pa3psAIHBIX ClIaraeMbiX.

UucnoBoe BbIpakeHHE. DBpIUMCIEHHE 3HAYEHHWM YHUCIOBBIX BBIPAKECHUM;
MOPSAOK  BBINOJHEHUA  JeWcTBui.  Mcmonb3oBaHWE  NpU  BBIYMCICHUAX
MEPEMECTUTEIILHOTO U COYETATEIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOKEHMUS,
*pacrpeeIuTeNbHOTO CBOMCTBA YMHOXKEHUS ™.

Jpodu

IIpencraBnenne o Japobu Kak croco0e 3amucd  4YacTH  BEJIMYHUHBI.
OO6bikHOBeHHBIE OpoOu. [IpaBuibHbIE U HenpaBuwiIbHbIE OpoOu. CmemaHnHas IpoOb;
MpeACTaBICHUE CMEIIaHHOM APpOOHU B BUJI€ HEMPABUIBHON APOOU U BBIAEICHUE LIETON
YacTH 4YMclia U3 HEMpaBWIbHOU ApoOu. M300paxkenue apobelt ToukaMu Ha YMCIOBOM
npsimoit. OcHoBHOE CBOMCTBO Apoou. *Coxpamenue apodeit. [lpuenenne apodu k
HOBOMY 3HameHarento *, CpaBHEHHE IPOOCH.

CnoxeHue M BblYUTAHUE JpoOeil. YMHOKEHHE U JeJeHUe poOeil; B3auMHO-

! 3nech u Jajice * *0003HAUYECHBI TCMbI, U3YUCHUC KOTOPLIX NPOBOANUTCA B O3HAKOMHUTCIILHOM IUIAHC. Ilegaror
CaAMOCTOSATCIBHO OIPEACTIACT 00BeEM HU3y4acMOro MmaTepuasia.



oOpatHbie Apodu. *HaxokIeHHe JacTH IEJI0r0 U IIEJI0r0 0 €Tro YacTH *,

Jlecatnunas 3amuch ApoOeit. IlpeacraBienue aecsaTUYHONM ApoOW B BHUIE
0ObIKHOBEHHOU. M300paxeHue AeCATUYHBIX APOOEH TOUKaMU Ha YUCIOBOU MPSAMOIA.
CpaBHEHHE JECITUUHBIX APOOCH.

Apudmernyeckue JACUCTBUS C JECATUYHBIMH JApoOsiMu. *OkpyrieHue
TECSITUIHBIX Ipo0eir™.

PelieHne TeKCTOBBIX 32124

Pemiennie  TekcToBBIX 3amady  apudmMeTHyeckuMm crnocobomMm. *PemienHue
JOTUYECKUX 3amad. Pemienwe 3amad mepeOOpoOM BCEX BO3MOXKHBIX BapHUAHTOB™.
Hcnonw3oBaHue npu penieHuu 3aaa4 TabIuIl U CXEM.

Peumiennie 3amau, coaepKalluX 3aBUCUMOCTH, CBSI3BIBAIOLIME BEJIMYHMHBI:
CKOPOCTbh, BpeMsi, pACCTOSIHUE; 1I€Ha, KOJMYECTBO, CTOUMOCTh. ENMHUIIBI U3MEPEHUS:
Macchl, 00bEMA, 1IEHBI;, PACCTOSIHUSA, BpEMEHHU, CKOPOCTU. CBSI3b MEXKIY €IUHULIAMU
MU3MEPEHUS KaXI0W BEJIMUYHUHBI.

Pemienrie OCHOBHBIX 3a7a4 Ha APOOH.

[IpencraBieHne TaHHBIX B BUE TaOJIUII, CTOIOYATHIX JUATPAMM.

Harasignasi reomerpust

Harmsinaeie npencraBnenus o purypax Ha MIOCKOCTH: TOYKA, MPSMasi, OTPE30K,
Jy4, yroJ, JJOMaHas, MHOTOYT'OJIbHUK, OKPY>KHOCTb, Kpyr. Yroi. [Ipsamon, ocTpsli,
TYHOU U pa3BEPHYTHIEC YTJIbI.

JlniHa oTpe3ka, METPUUYECKHUE €IMHUIIBI JJUHbL. JJIMHA JIOMaHOW, IEpUMETP
MHOroyroJjibHuKa. M3mMepeHne 1 NoCTpOEHUE YIJIOB C TOMOILBIO TPAHCIIOPTHUPA.

Harmsinaple mpencraBieHuss o ¢urypax Ha TUIOCKOCTH: MHOTOYTOJBHUK;
IPSIMOYTOJILHUK, KBAJPAaT; TPEYTONBHUK, *0 paBeHCTBE huryp *.

N3o6paxxenne ¢uryp, B TOM uucie Ha kierdatoun Oymare. *[loctpoenue
KOH(GUTYpaluii W3 4YacTed TPsIMOM, OKPY>KHOCTH Ha HEIMHOBAHHOW W KIIETYATOU
Oymare*. Mconp30BaHne CBOMCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBAApATA.

[Inomans MOpPAMOYroJIbHUKA W MHOTOYIOJIBHUKOB, COCTABJEHHBIX U3
PSIMOYTOJILHUKOB, B TOM 4YHCJe (UTyp, M300paKEHHBIX HA KJIET4aToll Oymare.
EauHub1 n3MepeHus mioau.

*Harusiaeie mpeicTaBIeHUsT O TPOCTPAHCTBEHHBIX (PUTypax: MPSIMOYTOIBHBIN
napajuIeIeIuIe I, KyO, MHOTOTPaHHHKH. Nzo0paxenue MPOCTEHIITNX
MHOTOTpaHHUKOB. Pa3BépTku kyba wu mapamienenunena. Co3nanue Mojenen
MHOTOTPAaHHUKOB (13 OyMaru, mMpoBOJIOKH, IJIACTHIIMHA U Jp.)*.

*O0bEM MPSAMOYTOJBHOTO TapajuleNienuneaa, kKyoa. EauHuIBI n3MepeHus
o0BEMa ™,

6 KIIACC

HartypajabHblie unciaa

Apudmerndyeckre ACHCTBUS C MHOTO3HAYHBIMH HATypaJIbHBIMH YHCIIAMHU.
UucnoBble BeIpaXEHUs, TIOPSAIOK AEUCTBUM, UCIIOIb30BaHUE CKOOOK. Vcmob30BaHue
IpU BBIYUCICHUSAX TEPEMECTUTEIBHOTO U COYETATEIbHOTO CBOMCTB CIIOKECHUS U
YMHOXKEHHUS,  *pacnpeneluTebHOr0  CBOWCTBA  yMHOXeHHUS.™  OKpyriieHHE
HaTypaJbHbBIX YUCEIL.



JlenuTenu M KpaTHbIE YuCa; *HAUOOMBIIMN OOIIUI AEIUTENh U HAUMEHbBIIIEEe
obOrmree kpaTHoe. [lemmMocTh CyMMBI B pou3BeieHus . JleieHne ¢ OCTaTKOM.

Jpodu

OObIKHOBEHHAsE JpoOb, OCHOBHOE CBOMCTBO JpOOH, COKpalleHue apoOeii.
CpaBHeHHe U ymnopsaourBaHue ApoOeil. PeleHue 3ajgad Ha HAXOXXKJACHHWE YAaCTH OT
LEJI0r0 W LEeJNoro mo ero 4actu. J[poOHOe 4YuCIo Kak pe3ynbTaT JeJICHHUS.
[IpeacraBnenue aecSITUMHOW ApOOU B BHUJIE€ OOBIKHOBEHHOW APOOU M BO3MOKHOCTD
MpeACTaBIeHUs OOBIKHOBEHHOM JIpoOu B BHE AecATUYHOHN. JlecaTUuHble TpoOH U
MeTpuyeckas cuctema mep. ApudMeTHUEeCKUEe NEHUCTBUS U YUCIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JIECITUUHBIMU JIPOOSIMHU.

OtHomrenune. Jlenenne B JaHHOM OTHOIIEHWH. *MacmTab®, mnpomopius.
[IpumeHeHne mponopuMi MpU PEUICHUH 3a1a4.

[lonsiTue npouenrta. BerunciieHne mpoleHTa OT BEIUYUHBI U BEIUYUHBI IO €€
MpoLeHTY. BrIpaxkeHue NPOLEHTOB AECATUYHBIMU JpoOsimu. Pelmienuwe 3amau Ha
MPOLIEHTHI. BbIipakeHNEe OTHOILIEHHS BETUYHH B MPOLIEHTAX.

IHonoxkuUTEIbHBIE M OTPULIATEIbHBIE YHCIA

[TonoxkutenbHble W oTpULaTEdbHBbIe uMcna. llenmpie uncna. *Moayne yucha,
reoMeTpuuecKas HWHTepIpeTauus Moayas uucna*. HM3o00paxkeHwe uucen Ha
KOOPJMHATHOM mpsaMoi. *UucaoBble MPOMEKYTKHA *,

CpaBHenue umcen. ApudmeTudyeckue JIEUCTBUS C TOJIOKUTEIBHBIMU H
OTPULIATEIbHBIMU YHCIIAMU.

[IpssMoyroJsibHAsE cucTeMa KOOpAMHAT Ha IUIOCKOCTU. KoopauHAThl TOUKH Ha
TJIOCKOCTH, abcicca u opauHara. [loctpoenue Toyek u Guryp Ha KOOpAWHATHOU
MJIOCKOCTH.

BykBeHHBbIE BbIpa:KeHU s

[Ipumenenue OyKB JUIsl 3alIUCH MATEMATHUYECKUX BBIPAKEHUW U MPEII0KECHHI.
CpoiictBa apudmeTnueckux JeHCTBUN. *ByKBeHHBIE BBIPAKEHUS W YHUCIIOBBIC
MOJICTAaHOBKHU.* ByKBEHHBIE PABEHCTBA, HAXOXKJICHUE HEU3BECTHOTO KOMIIOHEHTA.
dopmyibl; GOpMyYITBI IEPUMETPA U TUIOIMIAAN MPSAMOYTOIBHUKA, KBaaparTa, *o0bnéMa
napajjiesnenunena u kyoa*.

Penienue TeKCTOBBIX 32124

Pemenrie  TekcToBBIX 3adad  apudMeTHUYeCKUM crocoboM. *PemeHue
Joruyeckux 3anad. Pemenne 3amad mepebopoM BceX BOZMOXKHBIX BAPUAHTOB. *

Pemrenne 3amau, colepamux 3aBUCUMOCTH, CBSA3BIBAIOIINX BEJIMYHHBI:
CKOPOCTb, BpEMsI, PACCTOSIHUE; LIEHA, KOJTMYECTBO, CTOMMOCTb; TPOU3BOIUTEIIBHOCTD,
BpeMsi, 00bEM padoThl. ENWHMIBI M3MEPEHUS: MaccChl, CTOMMOCTH; PaCCTOSHMUS,
BpEMEHH, CKOPOCTU. CBSI3b MEXKy €AUHULIAMU U3MEPEHUS KaXKA0W BEJTUYHHBI.

Peurenre 3amad, cBs3aHHBIX C OTHOLLIEHHEM, MPONOPLIMOHAIIBHOCTHIO BEJIUYHH,
MPOLIEHTAMU;, pEIICHUE OCHOBHBIX 33/1a4 Ha JPOOU U MPOIEHTHI.

*OlLIeHKa ¥ TIPUKHUJIKA, OKPYTJICHHE pe3yiabTaTa ™.

*CocraBlicHHE OYKBEHHBIX BBIPAYKCHUH 110 YCIOBHIO 3a/1a4u *,

[IpencraBienne JaHHBIX C MOMOIIbIO Tabmui u auarpamm. CtonOuateie
JUarpamMMbl: YTEHUE U NTOCTpOeHHE. UTeHrEe KPYTrOBbIX IHArpaMM.

Harnsignas reomerpus

Harnsinaeie npencrapienus o purypax Ha miIoCKOCTH: TOUKa, IpsAMasi, OTPE30K,



Jy4, yroJl, JoMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIBbHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

*B3zanMHOE pacmosioKeHHE ABYX MPSMBIX Ha ITUIOCKOCTH, TapajuieibHbIC
MpsIMbIEe, TIEPIICHIUKYISIpHBIE TpsiMbie ™. M3MepeHne pacCTOSHUN: MEXAY IBYMS
TOYKaMH, OT TOUKHU JI0 OPsIMOIL; JJIMHA MapIIpyTa Ha KBaJpaTHOM CETKe.

N3mepenue u mocTpoeHue YIIOB C MOMOIIBI TpaHcmopTupa. Bunubl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJbHBIN, TYIIOYTOJIbHBIN;
PaBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeThIpEXYTONbHUK, IIpUMEPHI
YEThIPEXYTOJIBHUKOB. [IpAIMOYTrOabHUK, KBaApaT: KCIOJIb30BaHUE CBOWCTB CTOPOH,
yrioB, auaroHaineil. *M3o0OpakeHune reoMeTpuyeckux (Uryp Ha HEJIMHOBAHHOMU
Oymare ¢ WCIONB30BAaHUEM IUPKYJSA, JHHEWKH, YrOJbHHWKA, TpaHCHopTupa™.
[locTpoenus Ha kieTdyaroi Oymare.

[lepumeTtp MHOTOYTrONBHUKA. [loHSITHE TUIOMIAAKU DUTYPBL; €TUHULIBI U3MEPEHUS
wiomaau. [Ipubnuxx€nnoe n3Mepenue miomaan GuUryp, B TOM 4Kciie Ha KBaJpaTHOM
cetke. * [IpubnmkEHHOE N3MEPEHHE ITMHBI OKPY>KHOCTH, TUTOIIAIN KpyTa ™.

*CummMmeTpus: TEHTpalbHAs, OceBasi U 3epKajbHas cuMmMmeTpun. [locTpoeHue
CUMMETPHUYHBIX QuUryp ™.

*Harnsaasie nmpencraBieHus 0 IPOCTPAHCTBEHHBIX (UTYpax: Mapayuieenunes,
KyO, mpu3Mma, mnHpaMuia, KOHYC, mUIuHAp, map u chepa. HW3ob6pakenue
mpocTpaHCTBEeHHBIX (uryp. [lpumepsl pa3BEPTOK MHOTOTPAHHHUKOB, MWJIWHIpA H
konyca. Co3manue Mojeneil mpoCcTpaHCTBEHHBIX (Quryp (u3 Oymaru, IpOBOJIOKH,
MJIACTWIMHA U JIp.).

[TonsiTne 00BEMaA; eauHUIBI HM3MepeHUus 00bEMa. OO0OBEM NPSIMOYTOJIBHOTO
napasienenurnesna, kyoa ™.

INTAHUPYEMBIE ITPEAMETHBLIE PE3VJIBTATBI OCBOEHUA [TPOT'PAMMBI
YYEBHOI'O KYPCA «MATEMATUKAY.

OcBoenne yuyeOHOro Kkypca «MaremaTnka» B 5—6 Kjiaccax OCHOBHOM IIKOJIbI
JOJKHO 00ecTeunBaTh OCTIDKCHHE CIEAYIOIMMX NPEIMETHBIX 00pa30BaTelbHBIX
pe3yJIbTaTOB:

5 KUIIACC

Yucsa v BHIYUCICHUA

OpueHTUpOBaThCS B HOHITHUSX U ONIEPUPOBATHh Ha 0A30BOM YPOBHE TEPMUHAMHU,
CBS3aHHBIMHU C HATyPaJIbHBIMHU YHCIIAMU, OOBIKHOBEHHBIMU U IE€CATUYHBIMU APOOSIMH.

CpaBHUBATh U yIOPSAOUMBATH HATYPAJIbHBIE YKCIIA, CPABHUBATH B IPOCTEUILINX
Cly4asiX OObIKHOBEHHBIE APOOU, I€CATUYHBIE JPOOH.

CoOTHOCUTH TOUKY Ha KOOPAUHATHOM (YMCIIOBOM ) MPSMOI C COOTBETCTBYIOLIIUM
el YMCIIOM M N300pakaTh HATYpaIbHBIC YMCIIA TOYKAMHU Ha KOOPAMHATHOMN (YMCIOBOM )
MPSIMOM.

Boimonuaare  apudmeTndeckue JEHCTBUA C HATYPAIbHBIMHA YHUCIAMH, C
OOBIKHOBEHHBIMH JIPOOSIMU B MPOCTEUIITUX CTydasX.

BrInonHATh NpOBEPKY, MPUKUAKY PE3YIbTaTa BHIYUCICHUM.

OKpyIJIsITh HATypaJIbHBIEC YUCTIA.



Pemenne TekCTOBBIX 3a/1a4

Pemate TekcTOBBIE 3a7auu  apu(PMETUUECKUM CIOCOOOM U C TMOMOIIBIO
OpraHMW30BaHHOTO KOHEYHOro Tmiepedopa BCE€X BO3MOXHBIX BapUaHTOB (MpH
HEOOXOAUMOCTH C HAIMPABJIAIONMICH TTOMOIIBIO).

Pemate 3amauu, conepamyge 3aBUCUMOCTH, CBSI3BIBAIONIUE BEJIUYMHBI:
CKOPOCTb, BpEMs, paCCTOSHHE; 1IeHa, KOJIMYECTBO, CTOUMOCTD (IIPU HEOOXOJIUMOCTH C
UCIIOJIb30BaHUEM CIIPABOYHOM MH(POpMAIUN).

Hcnonp3oBaTh KpaTKHUE 3aMUCH, CXEMbI, TaOJIUIIbI, 0003HAYCHHUSI TIPU PEUICHUU
3a/1ad.

[Tonb30BaThCs OCHOBHBIMU €IMHUIIAMU MU3MEPEHUS: II€HbI, MACChl; pACCTOSHUSA,
BPEMEHH, CKOPOCTH; BBIpa)KaTh OJHHM €IUHMIIBI BEJIMYUHBI uepe3 Apyrue (mpu
HEOOXOAUMOCTH C OTIOPOM Ha CIIPABOUYHYIO HH(POPMAILIHIO).

N3Bnekars wuH(pOpManuio, MNpPEACTaBICHHYIO B TabiMile, Ha CTOJOYATOM
auarpamMme, THTEPIpPETUPOBATH IPECTABIICHHbIE JaHHBIE, UCIIOIb30BaTh IAaHHBIE TIPU
pelieHnuy 3aaay.

Harnsignas reomerpusi

[Tonb30BaThCs TEOMETPUUYECKUMU MOHSATUSAMU: TOUYKA, IpsiMasi, OTPE3OK, JIyY,
yroJl, MHOTOYT'OJIbHUK, OKPYKHOCTb, KPYT.

[IpuBOomUTh TpUMEpPH OOBEKTOB OKPYKAIOMIETO MHpa, UMEKMUX GopMy
M3YYCHHBIX TEOMETPUIECCKUX PUTYD.

Hcnonp30BaTh TEPMUHOJIOTHIO, TP HEOOXOJAMMOCTH IO BH3YaJIbHOW OTIOpE,
CBA3aHHYIO C YIVIAMU: BEpILIHMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YIoJl, BEpILIHHA,
CTOpPOHA, TMaroHajb; C OKPYKHOCTBIO: pailycC, TUAMETp, LEHTP.

N300paxath W3ydyeHHbIE TreOMETpUYecKue (Urypbl Ha HEJIWHOBAHHOU W
KJIETYATON Oymare ¢ MOMOIIbIO HUPKYJIS U JUHEUKH (MI0CJIe COBMECTHOTO aHAJIN3a).

HaxoauTh MJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOIIBIO
JUHEWKHU, CTPOUTh OTPE3KM 3aJaHHOM [UJIMHBI; CTPOUTH OKPYKHOCTh 3aJIaHHOTO
paauyca.

Hcnonp30BaTh CBOMCTBAa CTOPOH M YIJIOB MPSAMOYTOJIbHUKA, KBaapaTa Al UX
MOCTPOEHHSI, BBIYMCIICHUS TJIOMIAIN U IEPUMETPA.

Beruncnars mepuMmeTp ©W IUIONIAAbL KBajapaTa, MPSMOYTOJIbHUKA, (UTYP,
COCTaBIICHHBIX W3 TMPSMOYTOJILHUKOB, B TOM 4Hcie GuUryp, mn3o0paxEHHBIX Ha
KJIeT4aTol Oymare.

[lonb30BaThC OCHOBHBIMHU METPUYECKUMH €IMHHUIIAMU W3MEPEHUS [JIUHBI,
TUIONIAH; BBIPAXKaTh OJTHU €IMHHIIBI BEJTMUYUHBI Yepe3 Apyrue (Mpu He0OXOUMOCTH C
OTIOPO¥ Ha CIIPaBOYHYIO HH(OPMAIIHIO).

Pacno3naBath nmapanienenumnes, KyO, UCIIOIb30BaTh TEPMUHOJIOTHIO: BEPILHMHA,
pedpo TpaHb, UBMEPEHHUS; HAXOAUTh U3MEPEHUS Napaljiesenurnena, Kyoa.

Boruncnares 00b€M kyOa, mapajuienenurena Mo 3aJaHHbIM H3MEpPeHUsM (C
OTIOpO Ha aJTOPUTM YUYEOHBIX IEHWCTBUI), MOJb30BATHCS CIAMHHUIIAMU H3MEPCHUS
o0BEMa.

Pemrath HecHOXHbBIE 3aJa4d HAa HM3MEPEHHE T'€OMETPUYECKUX BEJIUYUH B
MPAKTUYECKUX CUTyalusX (Ipu HEOOXOAMMOCTH C BU3yaJIbHOW OTIOPOHA ).



6 KIIACC

Ymucsia v BBIYHCTIEHUSA

OpueHTUpOBATHCS B HOHITUSX U ONIEPUPOBATh Ha 0A30BOM YPOBHE TEPMUHAMU,
CBSI3aHHBIMU C PA3JIUYHBIMU BUJIAMHM YHCEI U CIOCOOAMU UX 3alUCH, MEPEXOIUTh
(ecyu 3TO BO3MOKHO) OT OJTHOU (POPMBI 3aITUCH YUCA K JPYTOH.

CpaBHUBATh U YHOPSJOUYMBATH IETbIE YKCIA, OOBIKHOBEHHBIC U JIECSITUUYHbBIC
IpoOu, CpaBHUBAThH YUCJIA OJTHOTO U Pa3HbIX 3HAKOB.

Brinonusats apudpmMeTrueckre ASCTBUS C HATYPAIbHBIMU U 1EIBIMU YUCIIAMH,
OOBIKHOBEHHBIMU U JIECATUYHBIMU IPOOSIMH, MOJIOKUTEIBHBIMUA U OTPULIATEIbHBIMU
YHUCJIaMHU.

BrruncnsaTh 3Ha4€HHS] YUCTIOBBIX BBIPAXKEHUH, BBIMOIHATh TPUKUJIKY U OLIEHKY
pe3yibTaTa BBIUMCICHHM; BBIMOIHATH MPEOOpa30BaHUSI YUCIOBBIX BBIPAKEHUI Ha
OCHOBE CBOMCTB apU(PMETUUECKUX JACHUCTBUIL.

COOTHOCHTH TOYKY Ha KOOPAUHATHOW HNPSIMOU C COOTBETCTBYIOIIUM €1 YHCIOM
1 n300pa)xkaTh YUCIa TOUKAaMU Ha KOOPJUHATHOU MPSAMOM, HAXOJUTh MOJTYJIb YHCIIA.

CoOTHOCUTH TOYKHA B MPSIMOYTOJIBHON CHUCTEME KOOPAMHAT C KOOpAMHATAMHU
3TON TOYKH.

OKpyrisITh LeNble 4Yucia W JAecATUYHBbIE JpoOu (mo oOpasily), HaXOJIuTb
MPUOIMKEHUS YUCEN.

YucaoBbie 1 0yKBEHHbIC BHIPAKEHU S

OpueHTHPOBATHCA B IOHATHAX U OTIEPUPOBATH HA 0230BOM ypOBHE TEPMHHAMH,
CBS3aHHBIMHU C 3aIIUChIO CTETIEHU YUCJa, HAXOAUTh KBAJIpaT U KyO YuCia, BBIYUCIATD
3HAYEHUS MTPOCTEHIINX YUCIOBBIX BBIPAXKEHUHN, COAEPIKAIINX CTEIICHH.

[Tonbp30BaThCs NMpU3HAKAMHU ACIUMOCTH (MpU HEOOXOAMMOCTH C ONOPOM Ha
aJTOpPUTM IIpaBUiia), PacKiaJbIBaTh HATYPaJIbHbIE YHCIIA HA IPOCTHIE MHOXKUTEIH.

*[Tob30BaTHCSI MACIITA0OM *, COCTABIISITh IPOTIOPIIMA ¥ OTHOIICHUSI.

Hcnons3oBaTh OYKBBI 111 0003HAYEHUSI YUCEN MPHU 3aMUCU MaTEMATHUYECKUX
BBIpQ)KEHUW, HAXOJWTh 3HAY€HUS OYKBEHHBIX  BBIPAXKECHHM,  OCYIIECTBISS
HEOOXOJMMbIE MOJCTAHOBKM U IMPeoOpa3zoBaHUs (C ONOPON HAa AITOPUTM y4EOHBIX
JNENUCTBHI).

Haxonuts HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pelenye TeKCTOBBIX 3224

PemaTes MHOTOIIAroBbIE TEKCTOBBIC 3aJadd apU(METUYECKUM CIIOCOOOM C
ONOPOW Ha BOMPOCHBIN IUIAH.

Pematn pOCTENIINE 3a7a4Hu, CBSI3aHHBIC C OTHOIILICHUEM,
IPOMOPUMOHATILHOCTBIO BEJIMYMH, MPOLICHTAMHU; PEIllaTh TPU OCHOBHBIEC 3a/1aud Ha
JPOOH U MPOIIEHTHI.

Pewate 3amaun, coaepkamiue 3aBUCHMOCTH, CBSI3BIBAIOLME BEIUYUHBI:
CKOPOCTb, BpEMS1, pACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb; IPOU3BOAUTEIBHOCTD,
BpeMs, 00bEMa pabOTHI, UCIIOIB3YS apuPpMETUUECKUE ACHCTBHS, OIICHKY, TPUKHUJIKY;
N0JIb30BAThCS €UHULIAMHU U3MEPEHUSI COOTBETCTBYIOIIUX BEITUYMH.

CocraBisaTh OyKBEHHbBIE BHIPAXKECHHSI TIO YCIOBHUIO 337241 IOCJTIE COBMECTHOTO
aHaIu3a.

N3Bnekars wHOpManmio, TMPEACTABICHHYI0 B TaOiuIlax, Ha JUHEWHOM,



CTOJIOYATOM WM KPYroBOM JuarpaMMax, HWHTEPIPETUPOBATH MPEICTABICHHBIC
JAHHBIE; UCIIOJIBb30BATh JAHHBIC MPH PEIICHUN 3a]1a4.

[IpeacraBnars UHPOPMAIIUIO C MOMOIIBIO TaOJIUIl, TUHEHHON U CTONOUYATOMN
JIAarpaMm.

Harnsignas reomerpusi

[IpuBoauTh npuMepsl OOBEKTOB OKPYXKAIOIIETO MHUpa, HMEIMUX (Hopmy
W3YUYEHHBIX TE€OMETPUYECKHX IUIOCKUX M MPOCTPAHCTBEHHBIX (UTYp, MNPUMEPHI
PaBHBIX U CHMMETPUYHBIX QUTYD.

N300paxath ¢ MOMOIIBIO [TUPKYJIS, TUHEHKH, TPAHCHIOPTUPA HA HETMHOBAHHOM
U KJIeT4aToi Oymare u3y4eHHbIE IIJIOCKHUE TeoMeTprueckue GUrypbl 1 KOHQUTYpaLHH,
CUMMETpPUYHBIE (DUTYPBHI.

NMets mpencTaBiieHHE O TEOMETPUUECKHUX TMOHATHUSIX: PaBEHCTBO (uryp,
CUMMETPHS, OCb CHMMETPHUH, LICHTP CUMMETPUHU.

Haxonute BEIWYMHBI YTIIOB U3MEPEHUEM C MMOMOILBI TPAHCIIOPTUPA, CTPOUTH
yIUIbl 3aJJaHHOW BEJIMYMHBI, MOJb30BAaThCSA MPU PEUNICHUM 3aJad T'PaJayCHOM MeEpOu
YIJIOB; PAClO3HABATh HA YEPTEKAX OCTPBIM, IPSAMOU, pa3BEPHYTHIN U TyNION YIJIBL.

Beluncnarh AJMHY JIOMaHOM, NEPUMETP MHOIOYTOJIbHUKA, TMOJb30BaThCS
€UHULIAaMU U3MEPEHUS JIJIMHBI, BRIPAXKaTh OJIHU €IMHUIBI U3MEPEHUS JJIMHBI Yepes
Ipyrue.

Haxonuts, ncnosnb3ys 4epTEXKHBIE UHCTPYMEHTBI, PACCTOSIHUA: MEXAY ABYMS
TOYKaMH, OT TOUKHU JI0 IPSIMOM, JJIMHY IMyTH HA KBAJIPATHOMN CETKeE.

Beuucnare miomanas  (QUryp, COCTABICHHBIX U3  MOPSIMOYTOJIbHUKOB,
MCII0JIb30BaTh pa30MeHNE Ha MPSIMOYTOJIbHUKH, HA paBHbIE PUTYPBI, TOCTPAUBAHUE J0
MPSMOYTOJBHHKA; IOJB30BAThCS OCHOBHBIMHM E€IWHHUIAMH W3MEPEHHS IUIOLIA]IH;
BbIpa)kaTh OJIHHM €IMHUIIBI U3MEPEHUS IJIOIIaAN Yepe3 Apyrue (pu HeoOXOJUMOCTH C
OMOpOil HA CIIPAaBOYHYIO MH(POPMAIIHIO).

Pacnio3dnaBaTh Ha MOJENSAX M H300pAKEHUSAX NUPAMUIY, KOHYC, UUIUHID,
MCII0JIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpO, IpaHb, OCHOBaHUE, Pa3BEPTKA.

N300paxaTh Ha KiIeT4aTol Oymare mpsIMOYTOJIbHBIN Mapajuiesienunes.

Brruucnsate 00bEM MpSIMOYTOJIBHOTO Mapajulesienunena, Kyoa, Mmoib30BaThCs
OCHOBHBIMHU €IMHHUIIAMU MU3MEPEHUSI 00BEMA; BbIpakaThb OJHU €IHHULBI U3MEPEHUS
o0BéMa yepe3 Apyrue (C Omopoi Ha CIIPaBOYHYIO HH(DOPMAITHUIO).

Pemate HecnOXHBIE 3a7a4M HAa HAXO0XKACHUE T€OMETPUYECKUX BEIMYUH B
MPAKTUYECKUX CUTyausX (Ipu HEOOXOAMMOCTH C BU3yaJIbHOW OTIOPOHA ).

OEJEPAJIBHASI PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7-9 KIIACCBI
Hean uzyyeHus y4eOHOro Kypca

AnreOpa sBIs€TCA OJHUM U3 OINOPHBIX KypCOB OCHOBHOM IIKOJIBI: OHA
o0OecreuynBaeT M3y4yeHUE APYrUX TUCIUIUIMH, KaK €CTECTBEHHOHAyYHOTO, TaK M
T'YMaHUTApPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOAMMO IS IPOJIOJDKEHUS 00pa30BaHUs U
B TIOBCEJHEBHOM >XMU3HU. Pa3BuTue y 0Oy4yarONIMXCsd HAay4dHBIX MPEICTaBICHUN O
MIPOUCXOKIECHUU
U CYIIHOCTH alreOpanyecKkux abCTpakiuii, crmocobe OTpaKeHHUS MaTeMaTHYeCKOu



HAayKOW SIBJIEHUM M MPOIECCOB B MPUPOAE U OOLIECTBE, POJIU MATEMATUYECKOIO
MOJICTUPOBAHUSI B HAYYHOM TMO3HAHUM U B MPAKTUKE CIOCOOCTBYET (POPMHUPOBAHUIO
HAay4YHOTO MHUPOBO33PEHUSI M KAUECTB MBIILUICHHS, HEOOXOAUMBIX JJIsl ajanTalliud B
coBpeMeHHOM IuppoBOM obOmiecTBe. M3ydeHue anreOpbl €CTECTBEHHBIM O0pa3oM
obecnieunBaeT  pa3BUTHE  YMEHHUST  HAONIOJaTh,  CpaBHUBATh,  HAXOJUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTHU MBIIUICHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICMCTBUS U BBIBOJbI, (HhOPMYJIUPOBATH
yTBepxaeHua. OcBoeHHE Kypca aireOpbl 00ecrneyrMBaeT pa3BUTUE JIOTUYECKOTO
MBIIUICHUSI OOYy4YaroONIMXCS: OHU MCIOJIB3YIOT JICAYKTUBHbIE M WHIAYKTHUBHBIC
paccyxaeHusi, 000OLIEHHEe W KOHKpETHU3alMio, aOCTparupoBaHUE W aAHAJOTHIO.
OOyuenue anreOpe TpeanojaraeT 3HAYUTEIbHBIM O0BEM  CaMOCTOATEIHHOM
NEATeNIbHOCTH  OOy4YalolUXCsi, IMO3TOMY CaMOCTOATENbHOE pEIIeHUE  3a7a4
€CTECTBEHHBIM 00pa3oM SIBIAETCS pealn3aluei JesITeIbHOCTHOTO MPUHIUIIA
00y4YeHHUS.

B crpyktype mporpammbl yueOHOro Kypca «Anredpa» OCHOBHOW IITKOJIBI
OCHOBHOE€ MECTO 3aHUMAIOT COJIep)KaTebHO-METOAuYEeCKre JHHUU: «Yucna u
BBIUHCIICHUS»; «ANTeOpanvecKkue BBIPAKCHUS»; «YPaBHEHUS W HEPABEHCTBAY;
«DOyHknum». Kaxxkaas u3 3TUX CoAepKaTeIbHO-METOJUYECKUX JIMHUNA pa3BUBACTCS Ha
MPOTSHKEHUU TPEX JIET U3YUYEHUs Kypca, €CTECTBEHHBIM 00pa3oM NeEperuvieTasicb U
B3aUMOJEHCTBYS C JPYTHUMH €ro JMHUSAMU. B Xo4e m3yueHus Kypca o0ydarouumces
MPUXOJIUTCS JIOTUYECKH PacCyXIaTh, HUCIOJIb30BATh TEOPETHUKO-MHOXKECTBEHHBIIN
S3bIK. B CBSI3M ¢ 3TUM 11€71ec000pa3HO BKIIOUUTH B IPOTPAMMY HEKOTOPHIE OCHOBBI
JIOTUKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3JieNbl MATEMAaTHIECKOTO 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBNAJEHUIO  OOYYaIOIMIUMHUCS ~ OCHOB  YHHBEPCAIBHOTO
MaTEMATUYECKOTO si3bIka. TakuM 00pa3oM, MOKHO YTBEPKAaTh, YTO COJIEPKATEIBHON
U CTPYKTYpPHOH OCOOEHHOCTBIO Kypca «AmnreOpay SIBISIETCS €ro WHTETPUPOBAHHBIN
Xapakxrep.

Conepxanue nuHMA «Yucina ¥W  BBIYUCICHUS» CIY>XKUT OCHOBOM IS
JaNbHEUIIIEr0 M3y4YeHUsT MaTEeMaTHUKH, CIOCOOCTBYET Pa3BUTHUIO Yy OOYYAIOIIMXCS
JIOTUYECKOTO MBIIUICHHS, (DOPMUPOBAHUIO YMEHHSI TOJIb30BATHCS AITOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX ISl TTOBCEIHEBHOM
AKU3HU. Pa3BUTHE MOHATHA O YKCIIE B OCHOBHOM LIKOJIE CBSI3aHO C PallMOHAIbHBIMU U
UpPpaAIMOHAIBHBIMUA YUCIAMH, (POPMUPOBAHUEM MPEACTABICHUNA O JIEHCTBUTEIHHOM
yrciie. 3aBepileHrne OCBOCHHS YMCIOBOM JIMHUM OTHECEHO K CTapIlieMy 3BeHY OOIIero
oOpa3oBaHUs.

Coneprxkanue AByX anreOpandeckux JUHUN — « ANreOpanyecKue BEIPAKSHUSD U
«YpaBHEHHMsI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYHAIOIIMXCSA
MaTeMaTUYEeCKOTO arrmapaTta, HEeOOXOJAMMOro /i peHIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX NPEAMETOB U MPAKTUKO-OPHUEHTUPOBAHHBIX 3ajady. B OCHOBHOI miKoIe
y4eOHBI MaTepuan TPYNIUPYeTcs BOKPYT palMOHAIBHBIX BbIpakeHUH. AnreOpa
JEMOHCTPUPYET 3HAUCHUE MATEMATUKH KaK SI3bIKA ISl IOCTPOCHUSI MAaTEMATUYECKUX
MOJIeJIeH, OMMCaHUs TPOIIECCOB M SIBJICHUW peallbHOro Mupa. B 3agaum oOyueHus
anredpe BXOIAT TaKkKe JalbHEWIIee pa3BUTHE aJTOPUTMUYECKOTO MBIIUICHHUS,
HEOOXOIUMOT0, B YAaCTHOCTH, IJIi OCBOCHHMS Kypca HMH(OpPMATUKHU, M OBIAJICHUE
HaBbIKaMU JEAYKTHUBHBIX paccyxaeHuil. [[peodpa3oBanre cCUMBOIBHBIX (HOPM BHOCUT



cBOM cnenuduueckuii BKJAJ B pa3BUTHE BOOOpaKEHUS, CHOCOOHOCTEH K
MAaTEMaTHYECKOMY TBOPYECTBY.

Conepxanue (QyHKIMOHATBHO-TpaUUYECKONW JTUHUU HAIICIICHO HA IMOJyYEHHE
IIKOJbHUKAMU 3HAHUN O (QYyHKIMSIX KaK BaKHEUIlIeW MaTeMaTHYeCKOW MOJAENH JIst
OMHUCAHUS U UCCIEIOBAHUS Pa3HO-OOpPA3HBIX MPOIECCOB U SIBICHUN B MPUPOAE U
oOmiectBe. M3ydeHune 3TOro marepuaia CHOCOOCTBYET PAa3BUTHIO y OO0YYaIOIIMXCS
YMEHHSI UCIIOIb30BATh PA3IUYHBbIE BBIPA3UTEIIbHBIC CPEJICTBA SI3bIKA MATEMaTUKH —
CJIOBECHBbIE, CHUMBOJIMYECKHUE, Trpaduueckue, BHOCUT BKJIaad B (QopMHpOBaHUE
MPEACTaBICHUN O POJIM MATEMATHUKHU B PA3BUTUU LIUBWIH3ALNHI U KYJIbTYPHI.

MecTo yueOHOro Kypca B yueOHOM ILIaHe

CornacHo yueOHOMYy 1UIaHy B 7-9 Kiaccax wu3ydaeTcss Y4eOHBIM Kypc
«Anredpa», KOTOpPBIM BKJIIOYAET CIIEIYIOIIUNE OCHOBHBIE pa3feibl COJCPHKAHUSA:
«Yucna W BBIUMCICHUS», «AJreOpanyeckue BbIpaXKEHUs», «YpaBHEHUS U
HEPABEHCTBA», «DYHKIUW.

VYy4eOHbIil T1aH HAa u3yuyeHue aireOpel B 7-9 Kiaccax OTBOJUT HE MeHee 3
y4eOHBIX YacOB B HEJAENIO B TE€UEHUE KaXKJIOro rojaa oOydeHHs, BCEro 3a TPU roja
oOyueHus — He MeHee 306 yueOHBIX YacoB.

COJEPXXAHUE YUEBHOTI'O KYPCA «AJI'EBPA» (ITIO TOAAM OBYUYEHN )
7 KIIACC

Yucsia v BBIYUCTCHUSA

JpoOu OOBIKHOBEHHBIE U JECSATHUYHbIC, MEpeXod OT OAHOU (OpPMBI 3amUCU
npobeit Kk gpyroil. IloHaTue palnMoOHAIBHOTO 4YHCJA, 3alucCh, CpaBHEHUE,
YIOOPSIIOYMBAHUE  pPAlMOHAIBHBIX  yHceld.  ApudmeTHdyeckue  JIeUCTBUS  C
palMOHAJIBLHBIMU YHMCIaMU. PelnieHue 3ajad W3 peajbHOM MPAKTUKU HA 4YacTd, Ha
poowu.

Crenenb C HaTypalbHbIM [OKa3aTelIeM: OMpeIeiIeHUe, MpeodOpa3oBaHUE
BBIPa)KCHUI Ha OCHOBE OMPE/IEICHUS, 3aMUCh OOJIBIIUX YHUCEIL.

[Ipo1ieHThI, 3aNUCh MPOLEHTOB B BUJE IPOOU U ApOOU B BHUJI€ MPOLIEHTOB. Tpu
OCHOBHBIE 33J]a4y Ha MPOILIEHTHI, PEIICHHE 3a]1a4 U3 peallbHON MPAKTHKHU.

[IpumMeHeHne MNPUZHAKOB  JIEIUMOCTH,  Pa3JIOKEHUE HAa  MHOXKHUTENH
HaTypaJIbHBIX YUCET.

PeanbHble  3aBUCMMOCTHM, B TOM  4Wclie T@psAMmas W oOpaTHas
MPONOPLUHOHATILHOCTH.

AnredpanvecKkue BbhIPaKeHUA

IlepemeHHBIE, YKMCIIOBOE 3HAYEHUE BBIPAXKEHUSA C MEPEMEHHOM. Jlomyctrmblie
3Ha4YeHUs NepeMeHHbIX. [IpelncraBieHne 3aBUCUMOCTH MEXKIY BEIMYMHAMHU B BHJIE
dbopmybl. Beraucienus mo Gpopmynam.

[IpeoOpa3zoBanne OyKBEHHBIX BBIPAKEHUM, TOKIECTBEHHO PABHBIE BBIPAKEHUS,
npaBujia MpeoOpa3oBaHUsl CyYMM M MPOW3BEACHUI, MpaBUIa PACKPBITUS CKOOOK U
MIPUBEJEHUS MTOJOOHBIX ClIaraeMblX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM IOKA3aTEJIEM.



OnHounensl U MHOrTo4wiIeHbl. CteneHb MHOrowieHa. CloKeHue, BBIYMTAHHUE,
YMHOKEHUE MHOTOUJICHOB. DOPMYIIbl COKPAIIEHHOTO YMHOXEHHS: KBAAPAT CYMMbI U
KBagpaTr pazHocTH. Popmysia pa3HOCTH KBaApaToB. Pa3nokeHWe MHOTOUYIEHOB Ha
MHOKHUTENH.

YpaBHeHus

VYpaBHeHHe, KOpEHb ypaBHEHHWs, IMpaBwia mpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YpPaBHEHUS, PEIICHUE JIMHEWHBIX ypaBHEHU. COCTaBICHNE YPABHEHUH IO YCIOBHIO
3agayu. Penienne TeKCTOBBIX 3374 ¢ MOMOIIBI YPABHEHHUM.

*JluneliHOe ypaBHEHHUE C ABYMs IIEPEMEHHBIME U ero rpaduk . Cucrema IByxX
JVMHEMHBIX YpPAaBHEHUN C JBYMS I[EPEMEHHbIMHU. PelleHue CHCTEM YpaBHEHUM
criocoOoM moJicTaHOBKU. [IpuMephl perieHrst TEKCTOBBIX 3a/iad ¢ TOMOIIbIO CUCTEM
YPaBHEHHI.

DOyHKUMHT

Koopannarta Toukm Ha npsiMor. YucnoBbele npoMexyTKkH. Paccrosaue mexay
JIBYMSI TOYKAMHU KOOPAWHATHOM MPSMOM.

[IpsiMmoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca 1 opuHaTa TOYKU
Ha KOOpJMHATHOM miockocTu. IIpumMepsl rpadukos, 3agaHHbX (Gopmynamu. UreHue
rpauKOB peaibHbIX 3aBUCUMOCTEH.

[onstue pynkuuu. 'padux dpynkiun. CroiictBa Gpynkuumil. Jluneitnas pyHkuus,
e€ rpaduk. ['papuk ¢dynkiuu y = kx + b. *I'paduueckoe penieHue TUHEHHBIX
YPaBHEHUI U CUCTEM JIMHEWHBIX YpaBHEHUN™.

8 KIIACC

Yucsa 1 BIYUCICHUA

KBanpatheiii kopenb u3 uwncia. *[loHstue 00 uUppaMOHAIBHOM YHUCIE.
JlecsTuanable TPUOTMKEHUS HppalMOHAIBHBIX uncen ™. CBoicTBa apuMeTHIeCKUX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUN U
BBEIYUCIICHUSM. * J[eCTBUTEIBHBIC YKCTa ™,

CreneHb C HEenbIM MoKa3zaTeneM U €€ cpoiicTBa. CTaHaapTHas 3aMKCh YUCTA.

AaredOpanvecKue BbIPAKECHUS

KBanpatnblii TpEXUIICH; pa3IOKEHUE KBAPATHOTO TPEXUICHA HA MHOKHUTEIIH.

AnreOpanueckas ApoOb. (OCHOBHOE CBOMCTBO —alreOpandyeckoid JpooOu.
CnoxeHue, BbIUMTAHHE, YMHOXEHHUE, JIeJIeHHEe  anreOpanyeckux  JapooOei.
PanrionanbHbie BBIPAXKEHUS U UX TPeoOpa3oBaHUE.

YpaBHeHUs] U HEPABEHCTBA

KBanpatHoe ypaBHeHue, popmyna KopHEil KBajpaTHOro ypaBHeHus. *Teopema
Buera™ Pemenne ypaBHEeHUH, CBOISAIIMXCS K JTMHEHHBIM U KBaapaTHBIM. [IpocTeiimme
JIPOOHO-pallMOHAIIBHBIE YPABHEHHS.

*'paduueckas uHTEpIpETANHS YPABHCHUA C ABYMS MEPEMEHHBIMH M CHCTEM
JUHEHHBIX YpaBHCHHWH C JABYMs mepeMeHHbIMU™®. [Ipumepsl pemieHus cucTeMm

2 3nech u Jajiee * * 0003HAYEHBI TEMbI, U3YyYCHHUC KOTOPBIX NPOBOJUTCA B O3HAKOMUTCIIBHOM ILJIAHC. Heﬂaror
CaAMOCTOSATCIBHO OIMPEACIACT 00BeEM HU3y4acMOro MmaTepuasia.



HEJTMHEWHBIX YPABHEHUHN C IBYMsI IEPEMEHHBIMU.

Pemrenre TeKCTOBBIX 3a71a4 alre0OpandyecKuM CIIoCOO00M.

UuclioBble HEpABEHCTBA M UX CBOWMCTBA. HepaBEeHCTBO C OJHOM NMEPEMEHHOM.
PaBHOCWIIBHOCTS, HepaBeHCTB. JIuHeliHble HEpaBEHCTBA C OJHOW MEPEMEHHOM.
CucreMbl IMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DOyHKIUN

[lonsitue pynkuuu. OOGIaCTh ONpEENCHUS] 1 MHOXKECTBO 3HAYCHUIN (PYyHKIIUH.
CnocoOsI 3a1aHus QyHKIHM.

I'papuk ¢ynkumn. Yrenue cBoiicTB PyHkuuu mno e€ rpaduxy. [Ipumeps
rpauKoB QyHKIIMH, OTPAXKAIOIINX pealibHbIE MPOIECCHI.

OyHKIMUM, ONKCHIBAIOIIME TPSIMYyI0 M OOpAaTHYI MPONOPLHOHAIbHbBIC

k
3aBUCUMOCTH, UX rpaduku. DyHkmuny = x%,y = x>,y = /x, y =~ *I'papuraeckoe

pelieHre ypaBHeHU U CUCTEM ypaBHEHMIT*.

9 KITIACC

Yucsa 1 BIYUCICHUSA

PanmonanpHbie yucna, *MppanuoHaIbHBIC YWCIA, KOHEUHBIE M OCCKOHEUHBIC
JeCATUYHbIE IPoOU. MHOXECTBO I€MCTBUTEIIbHBIX YUCET; IEUCTBUTEIbHbBIC UHCIIA KaK
OECKOHEUHbIE JecATUYHbIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE MEXKIY
MHOKECTBOM JIEMCTBUTEIBHBIX YHACENI U KOOPAUHATHOU MPSIMOM.

CpaBHeHue  JCUCTBUTENBHBIX  4YHCEN, apuPMeTUYecKue JCHCTBUA C
JEHCTBUTEIHPHBIMH YUCTAMH *,

Pa3Mepbl 00BEKTOB OKpYXKAIOLIEr0 MHUpA, JJIATEIBHOCTh IIPOILIECCOB B
OKPYKaIIEM MUDE.

[TpubnmxEHHOEe 3HAYEHUE BEIMYHUHBI, TOUHOCTh NpuOIMkeHus. OKpyrieHue
yucen. [[pukunka u oneHka pe3yibTaTOB BEIYUCICHUN.

YpaBHeHUs] 1 HEPaBEHCTBA

JIuneitHoe ypaBHeHue. PenieHne ypaBHeHUN, CBOASIINXCS K IMHEUHBIM.

KBanpatnoe ypaBHeHue. PemnieHne ypaBHEHHWI, CBOASIIMXCA K KBAaJPATHBIM.
bukBanpatHoe ypaBHeHue. *[Ipumepsl pemieHuss YpaBHEHUU TPEThel M YETBEPTOM
CTETICHEH Pa3I0KEeHUEM Ha MHOKHUTEIH *,

Pemrenrie 1poOHO-pallMOHANIBHBIX YPaBHEHHUIA.

Pelienrie TEKCTOBBIX 3aj1ay aareOpandyecKuM METOJIOM.

VYpaBHeHue c AByMsi NEepeMEHHBbIMH W ero rpaduk. Pemienue cucrteM IBYyX
JVHENHBIX YPAaBHEHUW C JBYMsS NEPEMEHHBIMU. PelieHne cucteM ABYyX YpaBHEHHI,
OIHO M3 KOTOpBIX JIMHEIHOEe, a Jpyroe — BTOpoil crenenu. ['paduueckas
VMHTEPIPETALNS CUCTEMbI YPABHEHUH C JIByMS [IEPEMECHHBIMU.

Pelienne TeKCTOBBIX 3aj1ay alreOpandyeckuM CrocoooMm.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienvne nMHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOW. Pemenne cucrem
JVHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBaapartHele HeEpaBeHCTBA.
['paduueckass wuHTEepHpeTalusi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS
[IEPEMEHHBIMHU.



DyHKUUHA
KBanpatnunas ¢ysknus, e€ rpadpux u cpoiictBa. I[lapabona, koopauHATHI
BEPUIMHBI TapaboJibl, 0OCb CUMMETPHUU MapaloIbl.
I'paduku GyHKIMIL: y = kx, y = kx + b, y = x4
k o
Yy =x,y = — M X CBOJHCTBA.

YucaoBble MOCI€10BATEJIbHOCTH U MPOTrPeCcCHH

IToHdATHE 4YMCTOBOW MOCIEIOBATEIbHOCTH. 3aJaHUE TMOCIEN0BATEIbHOCTH
peKyppeHTHOI hopmysiol u popMyIioit #-ro dieHa.

Apudmernyeckass U reoMmeTpuueckas mnporpeccuu. @opMmynbl #-ro  4jieHa
apupMEeTHIECKON U TEOMETPUUECKON MPOTPECCHi, CYMMBI MIEPBBIX 71 YICHOB.

*N3o0pakeHne YICHOB apu(PMETHUIECCKONM M TEOMETPUUYECKON TMPOTPEeCCHiA
TOYKAMU Ha KOOPJAWHATHOW IUIOCKOCTH. JIMHEWHBIM M 3KCIOHEHUHUAIBHBIA POCT.
Cno>xHBIE TIPOIIEHTHI *.

IIJTAHWUPYEMBIE ITPEIMETHBIE PE3YJIbTATBI OCBOEHHM
®EJIEPAJIBHOM PABOYEN ITPOI' PAMMBI KYPCA «AJITEBPA»

OcBoenne ydeOHOro Kypca «Anredpa» Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus JOJKHO OOECIEUYUBATH JOCTUKEHUE CIEAYIOIIHNX MPEeAMETHBIX
00pa3oBaTEeIbHBIX PE3YyJIbTATOB:

7 KIIACC

Ymncia v BBIYUCTCHUSA

BrinonusATs, couderass yCTHbliE W MHCbMEHHbBIE MNPUEMBI, apUPMETUUYECKUE
JNEUCTBUS C PallMOHATBLHBIMU YUCIIAMU.

HaxoauTe 3HaueHHs] YHCIOBBIX BBIPAKEHUHN; NPUMEHATh Pa3zHOOOpa3HbIE
crocoObl M MPUEMBI BBIYUCICHUS 3HAUYCHHM JIPOOHBIX BBIPAXKEHUM, COAEPKAIINUX
OOBIKHOBEHHBIE U JECATUYHBIE TPOOH.

[lepexonuts OT omHOW (OpMBI 3amucU YuCeNl K Jpyroi (mpeoOpa3oBHIBATH
JECATUYHYIO Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO JECATUYHYIO ApoOb). CpaBHUBATH H
YHOPSIIOUMBATH PALIMOHATBHBIE YHCIIA.

OKpyrJisTh ynca.

BhINOnHATh NPUKHUIKY U OLEHKY PE3yibTaTa BBIUHUCICHUI, OIEHKY 3HAYCHHIA
YUCJIOBBIX BBIPAKECHUMU.

BrInonHsATh AEHCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU MOKa3aTeNsIMU (C OMOPOit
Ha CIIPaBOYHYIO MH(DOPMAITHIO).

[IpuMeHATh NpU3HAKK ACIUMOCTH, Pa3JI0KEHUE Ha MHOXKHUTENIU HATYpPaJbHbBIX
qucen.

Pemate mnpocreliline MNpakTUKO-OPUEHTUPOBAHHBIE 3a/a4d, CBSI3aHHBIE C
OTHOIIEHHEM  BEJIUYHH, MPOMOPLIMOHATIBHOCTBIO ~ BEJIMYUH, POLIEHTaAMU;
UHTEPIPETUPOBATH PE3YJIHTATHI PEIICHUS 3a7a4 C YYETOM OTPaHUYEHUM, CBSI3aHHBIX CO
CBOMCTBaMHU paccMaTPUBAEMBIX OOBEKTOB.

AJire0panyvecKue BbIPaKeHUsI



OpueHTUpOBaTbCSI B TMOHSATUSIX W ONEpUpPOBaTH Ha 0a30BOM YpOBHE
anreOpanyecKko TepMUHOJIOTUEN U CUMBOJIMKOM.

Haxoauth 3HaueHusi OYKBEHHBIX BBIPAKECHHU TMpU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

Brinonusate npeoOpa3oBaHus LEIOTO BHIPAKEHHUS] B MHOTOWIECH NMPUBEICHUEM
MOAOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BrInonHsATh yMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH M MHOTrO4YJeHa Ha
MHOTOYJIEH, MPUMEHSTh (OPMYJIbI KBaJipaTa CyMMbI U KBaJipaTa pa3HOCTH (C OMOpoit
Ha CIPABOYHYIO0 HHPOPMAIIHIO).

OcyliecTBIsATh Pa3OKEHUE MHOTOYWIEHOB HA MHOXHUTEIH C MOMOIIbIO
BBIHECEHHS 32 CKOOKHM OOIIEr0 MHOXHTEJS, TPYIIUPOBKUA ClAraeéMbIX, TPUMEHEHUS
(dhopMyJ1 COKpaII€HHOrO YMHOXKEHUS (C OMOpOi Ha CIIPaBOYHYIO MH(OPMAILIHIO).

[TpumensTh Ipeodpa3zoBaHusi MHOTOUJICHOB JJI PEIICHUS Pa3IMYHbIX 3a]a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonp3oBaTh CBOMCTBA CTENEHEW C HATYPAJIbHBIMU IOKA3aTEISIMHU  JJIsS
npeoOpa3oBaHus BBIPAKEHH (C OMOPOI Ha CIIPaBOYHYIO MH(OPMAILIHIO).

YpaBHeHUA 1 HEPABEHCTBA

Pemate nuHEWHBIE ypaBHEHHsS C OJHOW NEPEMEHHOM, NMPUMEHSAS IpaBUia
Mepexo/ia OT UCXOJHOTO YPaBHEHUS K paBHOCUIIbLHOMY eMy. [IpoBepATh, siBIsieTCs JIU
YHUCJIO KOPHEM YPaBHEHUSI.

Nmets mpencraBieHre o rpad@uueckux MeToAax MpU PELICHUH JTUHEWHBIX
YPAaBHEHUU U UX CUCTEM.

[logOupars npuMepsl Map 4YKCEN, SBISIOUUXCS PEUICHUEM JIMHEHHOro
YpaBHEHHUS C ABYMS IEPEMEHHBIMHU.

Ctpouth B KOOPJIWHATHOM IIOCKOCTH rpaduK JTUHEHHOTO YpaBHEHUS C ABYMS
MEPEMEHHBIMH; TIOJB3YSACh TPAPUKOM, TPUBOIUTH PUMEPHI PEIICHUS YPABHECHHS.

Pemiate cucteMbl JBYX JMHEHHBIX YPaBHEHUU C ABYMS MEPEMEHHBIMU, B TOM
qrclie rpauiecku (¢ Omopoit Ha AIrOpUTM YUeOHBIX IEUCTBUIA).

CocraBndTs (Iocae COBMECTHOTO aHaIM3a) U peliaTh JUHEHOE YpaBHEHHUE UITH
CUCTEMY JIMHEWHBIX YpPaBHEHUN [0 YCJIOBUIO 3aJlauyd, HHTEPIPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33J]a4M MOJIyYEHHBIN Pe3yibTaT.

Koopaunarel u rpagpuxu. ODyHKUUU

N3o0paxkaTh HA KOOPJAMHATHOW MPSIMOM TOYKU, COOTBETCTBYIOIIHUE 3aJJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbl; 3alIUChIBATh YUCJIOBBIE MPOMEKYTKH Ha
anreOpanvdecKoMm s3bIKe.

OTMeuaTh B KOOPAMHATHOW MJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpAMHATAM;
cTpouth rpaduku nuHerHbIX QyHKIUNA. CTpouTh rpaduk GyHkimu y = kx + b.

OnuceiBaTh € MOMONIBI0 (YHKIMI U3BECTHBIE 3aBUCHUMOCTH  MEXKIY
BEJIMYMHAMH ([0 aJITOPUTMY YUEOHBIX JIEMCTBUI): CKOPOCTb, BpPEMsl, PACCTOSHHUE;
1IEHa, KOJINYECTBO, CTOUMOCTb; IPOU3BOJUTEIBLHOCTD, BpeMsi, 00bEM padOTHI.

Haxoauts 3Hauenune GyHKIMU 10 3HAYEHUIO €€ apryMeHTa.

[lonumars rpaduueckuid crnoco® MNpeacTaBleHUs W aHalu3a WHGOpMalNH;
U3BJIEKAaTh U UHTEPIPETUPOBATh UHPOPMAIUIO U3 TpadUKOB pealbHBIX MPOILIECCOB U
3aBUCHMOCTEM.



8 KIIACC

Yucsa 1 BIYUCICHUA

Hcnonb30BaTh HayajdbHbIE MPEACTABICHHS O MHOXECTBE JEUCTBUTEIIBHBIX
qyucen JJIsi CPaBHEHUS, OKPYTJEHUS W BBIUUCICHHM; M300pa)kaTh JEHCTBUTEIbHBIC
YuCiia TOYKAMU Ha KOOPAUHATHOU MPSIMOM.

[IpuMensaTs TOHATHE apUPMETUUYECKOTO KBaJIPATHOTO KOPHS; HAXOJIHUTh
KBaJ[paTHbIE KOPHH, HCIOJIb3ys MPU HEOOXOJUMOCTU KaJIbKYISTOP; BBIMOJHSITH
npocTeilie mnpeoOpa3oBaHUs BBIPAKECHUM, COAEPXKAIIMX KBaJpaTHbIE KOPHH,
HCIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonw3oBaTh 3amucu OOJIBIIUX W MaJlbIX YKCEN C MOMOIIBIO JECSITUUYHBIX
npobeit u crenenei uncia 10.

Auredpanyeckue BbIpaKeHUA

[IpuMeHAT, NOHATHE CTENEHWM C LEeJIbIM  T0Ka3aTelIeM, BBIIOJHATH
npeoOpa3oBaHus BBIPAXKEHUM, COAEpXKAIIMX CTEINEeHH C LEeJIbIM MoKa3zaTeyneMm (C
HCTIOJIb30BaHUEM CITPaBOYHON MHGOPMAITUHN).

BhINONHATS HECIOXKHBIE TOXKJIECTBEHHBIE MPEOOPa30BaHUS PaAlMOHAIBHBIX
BBIpa)KEHUU HAa OCHOBE MpPaBUJI JCHCTBUIM HaJ MHOTOWICHAMH M alredpandecKuMu
JTPOOSMH.

PackitanpiBaTh KBaIpaTHBIN TPEXWIEH HA MHOXKHUTENU.

[IpumensaTh npeoOpa3oBaHUs BBIPAKEHUM ISl pELICHUs] Pa3lIMYHBIX 3a]lad U3
MAaTEMAaTHKH, CMEXKHBIX ITPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemiate nuHelHble, KBaJipaTHbIE YPaBHEHUS (C MCMHOJIb30BAaHUEM CIIPABOYHOI
uH(hOpMAIMN) W palMOHATBHBIC YPAaBHEHWsI, CBOJSIIHMECS K HHUM, CHCTEMBI JBYX
YPaBHEHUU C IByMsI IEPEMEHHBIMU.

[IpoBOIUTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHHUIN U CUCTEM YPABHEHHUM, B TOM
quclie ¢ NMPUMEHEHHEeM TpaduuecKux mpeacTaBieHuil (yCTaHABIMBATh, UMEET JIH
ypaBHEHHE WJIM CUCTEMa YPAaBHEHUW pEUICHHUS, €CIM UMEET, TO CKOJbKO, W Mp.) C
OMOpOI Ha aJITOPUTM YUEOHBIX NEHCTBUM.

[lepexoauTh OT crmoBecHOW (GOPMYITUPOBKU 3aladu K €€ anredpandeckoi
MOJEJIA C TIOMOLIBIO COCTABJICHUS YPAaBHEHHUsS WM CHCTEMBl ypaBHEHUHU,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33J1a4U IOJYYEHHBIU pPE3yJIbTaT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH; PEIIaTh
JUHEHHBIE HEPABEHCTBA C OJHOW MEPEMEHHON M MX CHCTEMBI; JaBaTh TpaduuecKyro
WJUTIOCTPALIMIO MHOKECTBA PELICHUI HEPaBEHCTBA, CUCTEMbBI HEPABEHCTB.

DOyHKIUMA

OnepupoBath Ha 0a30BOM ypOBHE (PYHKIMOHAIBHBIE TOHATUS U SA3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYECHUS); OMpENesaTh 3HaueHWe (YHKIHH TI0
3HAYEHHUIO apTYMEHTA; ONPEACNIATh CBOMCTBA (PYHKITUU 10 €€ rpaduKy.

Ctpouth rpaduKy 31eMeHTapHbIX QyHKIUI Buga , y =x%, y =x°,y =+/x ,y=

k o o ..
~> OTIICBIBATH CBOKCTBA YHCIIOBOH ¢byHkimu no e€ rpadguky (mpu He0OOXOAUMOCTH C

HaIpaBJIAIONIEH TOMOIIIBIO).



9 KITIACC

Ymucsia v BBIYHCTIEHUSA

CpaBHUBATH U YIOPSAOUYNBATH PALMOHAIBHBIE U UPPALUOHAIBHBIE YUCIA.

Brinonusates apudmernyeckue AEMCTBUS ¢ pallMOHAIBHBIMU YUCJIAMU, COUeTast
YCTHbIE W MHUCHMEHHbBIC MPUEMBI, BBIMOJHATH BBHIYMCICHUS C UPPALHMOHAIBHBIMU
YUCIIaMU.

Haxonute 3HaueHHs CTENEHEN ¢ UEIbIMUA NOKA3aTeIIMUA U KOPHEHN; BBIYUCIATH
3HAYEHHUS YUCIOBBIX BBIPAKCHUM.

OKpyrisiTh  ACHUCTBUTENIbHBIE YHWCIA, BBINOJHITh NPUKUIKY pe3yJsibTaTta
BBIUYKCJICHUH, OLICHKY YMCJIOBBIX BBIPAXKCHHUI.

YpaBHeHUs] 1 HEPAaBEHCTBA

Pemiate nuHeliHbIe U KBaJpaTHbIC YpaBHEHUS, YpPaBHEHUs, CBOASAIIMNECS K HUM,
npocTeuiire ApoOHO-pallMOHAIbHBIC YPaBHEHUS.

Pemate mnpocteimme CHCTEMBI JABYX JIMHEMHBIX YPaBHEHHM C JBYMs
MIEPEMEHHBIMU U CUCTEMBI JBYX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBIISIETCA
JUHEWHBIM (110 BU3yaJIbHOU omope).

Pemate mnpocteiiiine TEKCTOBbIE 3ajladyd  alreOpanvyeckuM CIocoOOM C
MIOMOIIBID COCTABJIICHUS YPAaBHEHHS WM CHUCTEMBbI JIBYX YPaBHEHUU C JBYMS
MIEPEMEHHBIMHU.

[IpoBOIUTH MPOCTENUIINE UCCIAENOBAHUS YPABHEHHU U CUCTEM YPABHEHUI, B TOM
4yycie ¢ MPUMEHEHUEM TIpauyecKuX MNpe/cTaBiIeHUil (ycTaHaBIWBaTh, UMEET JIU
ypaBHEHHE WIIM CUCTEMA YPABHEHHU pEIlICHUSs], €CITU UMEET, TO CKOJIbKO, U TIp.).

Pemiate nuHeEWHBbIE HEpPAaBEHCTBA, KBAJIpaTHbIE HEPABEHCTBA; M300paKaTh
pELICHUE HEPABEHCTB HA YHCIOBOM MPSIMOW, 3aMKCHIBATH PELUICHHE C IOMOUIBIO
CHUMBOJIOB.

Pemate cucTeMbl TMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOUAIOIINE
KBaJpaTHOE HEPABEHCTBO; M300pa)kaTh PEUICHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOM
MIPSIMOM, 3aIIMCBIBATH PELICHHE C IOMOILIBI) CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NPH PEIICHUN PA3JIWYHBIX 3a/1a4.

DOyHKUUMA

Pacno3naBath (QyHKIMM U3y4eHHBIX BHUAOB. lloka3piBaTh CcXeMaTUYECKH
pacmoioKeHHe Ha KOOPAMHATHOHN TUIOCKOCTH TpadukoB GyHKINN BUaa: ¥ = kx, y = kx

k o
+ b, ,y=ax* +bx tc,y =%y =+x,y = ~ B 3aBHCHMOCTH OT 3HaueHWH

KO3(pPUIIHEHTOB; OMUCHIBATH CBOMCTBA (DYHKIIUH.

Crpouth U H300pakaTh cXeMaTU4YeCKH TrpadUKd KBaJAPATUUHBIX (PYHKIIHM,
OMUCHIBATh CBOMCTBA KBAAPATUUHBIX (PYHKIIUI 1O UX TpaduKam.

Pacno3naBath kBaJpaTUyHy0 (QYHKIHUIO N0 (opMyse, MPUBOIUTH MPUMEPHI
KBaJpaTUYHBIX (DYHKIUNA U3 peanibHOU KU3HU, PUZUKU, TEOMETPHUHU.

Yuc/i0BbIE MOC/IE10BATEIbHOCTH U MPOTPecCuu

Pacno3naBath apugMeTHUECKy0 U TEOMETPUUECKYIO MTPOTPECCUH MPU Pa3HBIX
crocobax 3aaHusl.

BbInonHsATh  BBIUMCICHUS C  HUCHOJNb30BaHueM GOpMyll 7n-TO  4jeHa
apuMEeTHUECKON M TeOMETPUYECKON MPOrpeccui, CyMMbl TMEPBBIX 7 WIEHOB (C
OMOpOil HA CIIPAaBOYHYIO MH(POPMAIIHIO).



Pemrate 3aaum, cBsI3aHHBIEC C YUCIIOBBIMH ITOCIIEIOBATEILHOCTSIMU, B TOM YHCIIE
3alaud W3 peajibHOM JKU3HU (C MCHOJIB30BAHMEM KaJbKYyJSTOpa, IU(POBBIX
TEXHOJIOTHH).

OEJIEPAJIBHASA PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS». 7-9 KIIACCBI
Hesn n3yyeHus yueOHOro Kypca

O6urue nenu uzydyenus: yueobnoro kypea «I'eomerpusi» npencrasienst B [IOOI1
O0OO. Onym 3aKIOYarTCs, MPEXKAE BCEr0O B TOM, YTO Ha YpPOKaX TE€OMETPUU
oOyyarolmuiicss y4UTCS MPOBOJUTH JOKa3aTeJbHbIE PACCyXJCHUS, CTPOUTH
JIOTUYECKUE YMO3AKIIOUEeHUS, JI0Ka3blBaTh WCTUHHBIC YTBEPXKICHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKICHUSI «OT MPOTHUBHOIOY», OTJIMYATH
CBOMCTBa OT MPHU3HAKOB, (hOpMyIMpoBaTh OOpaTHbIE yTBepxkieHUA. B o00yueHun
YMEHHIO pPacCykJaTh COCTOUT BaXXHOE BOCIUTATEIbHOE 3HAUYCHUE W3YUYCHUS
r€OMETPUH, IPUCYIIIEC UMEHHO OTE€UECTBEHHOW MAaTEMaTUUYECKOM IIKOJIE.

BTopoil uenpi0 u3ydeHUss TeOMETpUHU SIBISIETCS MCIOJb30BaHUE €€ Kak
MHCTPYMEHTA MpU PEHICHUHM KAaK MaTeMaTUYECKHX, TaK M MPAKTUUYECKUX 3ajad,
BCTPEYAIOIINXCS B PEaIbHOM KU3HU. DTOMY COOTBETCTBYET BTOpAs, BBIUMCIUTEIbHAS
JUHUA B HM3YyYEHUM TEOMETPUU B IIKojde. [ 3TOro yuyuTento peKOMEHAYyeTcs
noAOUpaTh 3aJa4d MPAKTUUECKOTO XapakTepa JUisl pacCMaTPUBAEMBIX TEM, YUUTh
00yyYaroluxcsa CTPOUTh MAaTEMATHUYECKUE MOJICNIH PEAJIbHBIX KU3HEHHBIX CUTYAIUiA,
MPOBOJIMUTh BBIYHMCICHUS W OLEHUBATh aJIEKBATHOCTh IIOJYYEHHOTO pe3yJbTaTa.
KpaitHe BaxHO TOAYEPKUBATH CBA3M TEOMETPUU C JPYTUMH IIPEeIMETaMHU,
MOTUBHPOBATH HCIIOIb30BATh OMPEACICHUS T€OMETPUYECKUX (UTYp W TMOHATHIA,
JIEMOHCTPUPOBATH MPUMEHEHNE TIOTyUYEHHBIX YMEHUH B (DU3UKE U TEXHUKE. DT CBSI3U
HauOoJee sIpKo BUAHBI B TeMax «BekTopb», « TpUrOHOMETPUYECKUE COOTHOIICHUSY,
«Meton xoopauHat» u «Teopema [Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMYy IUIaHy B 7-9 Kiaccax H3y4aeTcs YYeOHBIM Kypc
«I"'eoMeTpus», KOTOPBI BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3leibl COJACPHKAHUSA:
«I"eomeTpuueckue GUTYPHI U KX CBOUCTBAY, «I3MepeHre TeOMEeTPUIECKUX BETUINHY,
a Takke «JlekapToBbl -KOOpPAMHATBI Ha IUIOCKOCTW», «BexkTope», «/IBrkeHuUs
riockoctu» U «IIpeodbpazoBanus OO0 .

VY4eOHbIl MIaH MpeaycMaTpUBaeT M3yUeHHUE TeoMeTpuH Ha 0a30BOM YpOBHE,
MCXO0JIs M3 HEe MeHee 68 yueOHBIX YacoB B yU4EOHOM TO/y, BCETO 3a TP T'ojia 00yUeHHUS
— He meHee 204 yacos.

COJEP)KAHUE YUEBHOI'O KYPCA «TEOMETPUS» (IIO TOJIAM
OBYUEHUS)

7 KIIACC

HauvanbHbie nonsTua reomerpun. Touka, npsiMasi, OTPE30K, Jyd. YTOJ. Buusl
yriaoB. BeprtukanbHble W CMExHBIE yrUbl. buccekTtpuca yria. Jlomanas,



MHOTOYTOJIbHUK. [lapaninenbHOCTh U NEPIEHANKYIAPHOCTD MPSMBIX.

*Cummerpuunbie  Gurypsl. OCHOBHBEIE CBOWMCTBA OCEBOM CHMMETPHUH *3.
[Ipumepsl CUMMETPHUH B OKPYKAIOIIEM MUPE.

*OCHOBHBIE TIOCTPOCHHS C TIOMOIIBIO IUPKYJISA U JIMHSUKH *,

TpeyronsHuk. BoicoTa, Mmeauana, OuccekTpuca, ux cBorictBa. PaBHoOe ApeHHBIIM
Y PaBHOCTOPOHHUU TPEYroJbHUKA. HEpaBeHCTBO TpEeyronbHHUKA.

CaoiicTBa U MpU3HAKU PaBHOOEAPEHHOTO TpeyrojibHuKa. [Ipr3Haku paBeHCTBA
TPEYTrOJIbHUKOB.

CBolicTBa M MPU3HAKK MapajuIeIbHBIX MpsAMbIX. CymMMa yIJIOB TPEYTrOJbHUKA.
Bremnrnue yriel TpeyrojibHUKA.

[IpsamoyronpHblii  TpeyronbHUK. (CBOMCTBO MEIQUaHbl MNPAMOYTOJIBHOIO
TPEyroJIbHUKa, TPOBEAEHHON K rurnoreHyse. [Ipr3Haku paBeHCTBA NPSIMOYTOJIBHBIX
TPEYTOJIBLHUKOB. [IpsSIMOYTONBHBINA TPEYTOIBHUK C YoM B 30°.

HepaBenctBa B reomeTpum: *HEpaBEHCTBO TPEYTOJbHHUKA™, HEPaBEHCTBO O
JUIMHE JIOMaHOM, Teopema O OoJbllleM yriie W OOJbLICH CTOPOHE TPEYTOJbHUKA.
[TeprieHAUKYJISIp U HAKJIIOHHAS.

*Teomerpuueckoe wmecto Touek.* buccekrpuca yrma W CepeaUHHBIN
MEPIIEHAUKYJIAP K OTPE3KY KaK FT€OMETPUUYECKUE MECTA TOYEK.

OKpY’KHOCTB M KPYT, XOp/1a U AUAMETP, UX CBOWCTBA. B3auMHOE pacnonoxeHne
OKpYXHOCTH U mpaAmou. KacarempHas u cekymas K OKPYKHOCTH. OKpY>KHOCTD,
BIIMCaHHAs B Yroji. BnimcanHas u onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KIIACC

UYereipéxyronpauku. [lapamnenorpamm, ero nmpu3HakKd M CBOWCTBA. YacTHbIE
Cllyyad TNapaiesiorpaMMoB (MPSIMOYTOJIbHUK, POMO, KBaJpaT), UX NPU3HAKU U
coiictBa. Tpamenusi, paBHOOOKasi Tpameuus, €€ CBOWCTBA U  TPU3HAKH.
[IpssmoyronpHas Tpaneuusi.

*Merton ynBoenust menuansl. LleHTpanbpHas cuMMeTpus.

Teopema @arneca u TeopemMa 0 MPONOPLUOHAIBHBIX OTpe3Kax. CpeaHre TMHUA
TpEyroJibHUKA U Tpanenuu. LIeHTp Macc TpeyroyibHUKA.

[logoOue TpeyronbHUKOB, KodhduuueHt nonodbus. IlpusHaku nomoOus
TpeyroiabHUKoB*. [IpuMeHeHne no100us Mpu pelIeHur MPaKTUIECKUX 3a/1au.

CpoticTBa miomanel reomerpudeckux ¢uryp. DopmMynbl i TUIOMATA
TpeyrojbHUKa, Mapajuienorpamma, pomba u Tpanenuu. OTHOUIEHWE TUIOMANEH
MOI00HBIX GUTYP.

Brpruncnenue mmomaned TPEyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KIIETYATOMU
Oymare.

Teopema Iludaropa. Ilpumenenme Tteopembl Iludaropa mnpu permeHun
MMPAKTUUYECKUX 3a7a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOro yrIjia MpsIMOYTOJBHOTO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. TPUTOHOMETpUUYECKHE (PYHKITUU YTIIOB
B 30°, 45° u 60°.

3 3nech u Jajiee * * 0003HAYEHBI TEMbI, U3Yy4YCHHUC KOTOPBIX NPOBOJAUTCA B O3HAKOMUTCIIBHOM ILJIAHC. Hezlaror
CaAMOCTOSATCIBHO OIMPEACTIACT 00BeEM HU3y4acMOro MmaTepuasia.



BrnucanHble U LIEHTpalbHbBIE YTJIbI, YTOJI MEXKY KacaTebHOW U XOpJIOU. YTIIbI
MEXIy XOpAaMU U CEeKylMMH. BriucaHHble W ONUCAHHBIE YETHIPEXYTOJIBHUKHU.
B3aumHoe pacnonoxkenue AByX OKpyxHocTed. Kacanue oxpyxkHocteil. OOmue
KacaTeJbHbIE K JBYM OKPYKHOCTSIM.

9 KITIACC

Cunyc, kocuHyc, TaHreHC yrioB oT 0° 7o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOX1eCTBO. POPMYIIbI MPUBEACHUS.

Pemenue TpeyroabHukoB. Teopema KOCHHYCOB M TeOpemMa CUHYCOB. Pemenue
MPAKTUYECKUX 3374 C UCIOIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

*[IpeobpazoBanue mogodus. [lomodue COOTBETCTBEHHBIX JJIEMEHTOB.

TeopemMa o npou3BeAEHUN OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEAECHUH OTPE3KOB
CEKyIINX, TEOpeMa O KBaJipaTe KacaTeIbHOM *.

Bekrop, ngnumHa  (MOAyJnb)  BEKTOpa,  COHAIpPABICHHBIE  BEKTOPHI,
MIPOTUBOMOJIOKHO HAIMPAaBICHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OMEpalMd HaJ BeKTopaMu. Pa3nokeHne BekTopa 1O JABYyM
HEKOJUTMHEapHbIM BekTopaMm. Koopaunatel BekTopa. CkalsipHOe NIPOU3BENICHHE
BEKTOPOB, MPUMEHEHUE JJIS1 HAXO0XKICHUS JUTUH U YTJIOB.

JlekapToBBI KOOPAMHATHI HA TJIOCKOCTH. *YpaBHEHUS MPSIMON * 1 OKPY>KHOCTH
B KOOpJIMHATaX, MEPECEeUCHUE OKPYKHOCTEH M MpsMbIX. MeToJ KOOpJAWHAT U €ro
MIPUMEHEHHE.

[IpaBunbpHBIE MHOTOYTOJIBHUKU. [[MMHA OKpyKHOCTH. ['panycHast u paguaHHas
Mepa yria, BBIYUCIEHUE IJIMH AYT OKpyHOcTel. [nomans kpyra, cekropa, cCerMeHTa.

*JIBrKeHUST TUIOCKOCTH W BHYTPEHHHE CHMMETpUU GUTYp (dIEMEHTapHbBIC
npencrasnenus). [lapannensasbiii nepenoc. [ToBopot ™.

I[INTAHUPYEMBIE ITIPE/IMETHBIE PE3YJIBTATBI OCBOEHUA
®EJIEPAJIBHON PABOYEN ITPOI'PAMMBI KYPCA «T'EOMETPHUS» (TTO
I'OIAM ObYYEHHA)

OcBoeHnne yueOHOro Kypca «l'eoMeTpus» Ha YpPOBHE OCHOBHOTO OONIETro
oOpa3oBaHusl JOJKHO OOECNEYUBaTh JOCTUKEHUE CIEAYIOIIHNX MpPEeIMETHBIX
00pa3oBaTEeNbHBIX PE3YJIbTATOB:

7 KIIACC

PacriozHaBaTh M3y4eHHbIE TEOMETPUUECKHIE (QUTYPHI, ONIPEACIIATh UX B3aUMHOE
pacrnoyiokeHne, n300paxaTh TeOMETpUYecKrue (UTypbhl; BBITOJHATH YEPTEKH IO
YCIOBUIO 3aJaud. M3MepsaTh NUHENWHBbIE M YIJIOBbIE BEIWYMHBL. Pemare 3amaun Ha
BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYMH YTJIOB.

JlenaTth rpyOyI0 OLIEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYMH MIPEAMETOB B PEATbHOM
KU3HHU, pa3MEpOB MPHUPOJHBIX OO0BEKTOB. Paznnuare pa3mepbl 3TUX OOBEKTOB IO
MOPSAJAKY BEJIUYUHBL.

CtpouTh 4epTeKH K TEOMETPUUYECKUM 3aJ1adyaM (C UCIIOJIb30BAHUEM CMBICIIOBOM



OTOpPBI: HABOJSIIME BOMPOCHI /WU alrOpuTMa YYEOHBIX JEUCTBHI).

[Tonp30BaThCsd MNMpHU3HAKAMM PABEHCTBA TPEYrOJIBHUKOB, HCIOJIb30BaTh
MPU3HAKU U CBOMCTBA PAaBHOOEPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUHU 3a/a4.

[IpoBoauTh JOKA3aTEIBCTBA HECIOKHBIX TEOMETPUUECCKUX TEOPEM.

[Tonp30BaThCA NpPU3HAKAMU PABEHCTBA MPAMOYTOJBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM MEJIMaHbI, MPOBEAEHHON K THIIOTEHY3€ MPSAMOYTOJIBHOIO TPEYTOJbHUKA, B
PEIICHUU TeOMETPUUECKHUX 3a/1a4 (C MCIOJIb30BaHUEM 3pUTEILHON HATJISIAHOCTH W/WTH
BepOATHLHOI OTIOPHI).

OrnpenensaTh MapaiaeIbHOCTh MPSMBIX ¢ TOMOIIBIO YTIJI0B, KOTOPHIE 00pa3yeT ¢
HUMHU cekymasa. Onpenensith NapayieIbHOCTh MPSIMBIX C MOMOIIBIO PABEHCTBA
PaCCTOSHUN OT TOYEK OJHOM MPSIMOU 0 TOYEK APYTOU MPSIMOM.

Pemrate 3agauun Ha kaeTyaTon Oymare.

[IpoBOAUTE BBIYMCICHUS U HAXOJAUTh YUCIOBBIE U OYKBEHHbBIC 3HAYCHHUS YTJIOB
B I€OMETPUYECKHUX 3aja4ax C MCIOJb30BAHUEM CYMMbI YIJIOB TPEYTrOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX MPHU TEPECEUYECHUH JBYX
MapajyiebHBIX TPSAMBIX CeKylleld. PemaTte mpakTudyeckue 3aayd Ha HAXOXKICHUE
YIJIOB.

Nmets pesicTaBlIeHUE O TMTOHITHE TEOMETPUUYECKOTO MECTA TOUEK.

DopMyJIMPOBATH OMNPEACICHUS OKPYKHOCTH W Kpyra, XOpJbl W JHaMeTpa
OKPY>KHOCTH, TOJIb30BATHCSI MX CBOMCTBAMHU. YMETh NMPHUMEHSTh 3TH CBOMCTBA MpPHU
pELIEeHUH 3a]a4.

OpHeHTUPOBATHCS B MOHATHUSAX: OMTMCAHHAS OKOJIO TPEYTOJIbHUKA OKPYKHOCTb,
IIEHTP ONMUCAHHOU OKpYyXHOCTH. OnepupoBaTh Ha 0a30BOM ypOBHE (haKTaMH O TOM,
YTO OMCCEKTPHUCHI YTJIOB TPEYTrOJIbHHUKA MEPECEKAOTCA B OJHOM TOYKE, U O TOM, YTO
CEpEIMHHBIE MEPHEHAUKYJISIPEI K CTOPOHAM TPEYroJbHUKA MEPECEKAIOTCS B OJHOU
TOYKE.

OpueHTHUPOBaThCS B TOHATUSIX M OINEpPUpPOBATH Ha 0a30BOM YpOBHE:
KacaTelapbHas K OKPYKHOCTH, TE€OpeMa O NEPIEHIUKYIIPHOCTA KacaTeJIbHOW U
paauyca, NpOBEIEHHOIO K TOUKE KAaCaHHUS.

NmeTh mipencTaBieHHE O MPOCTEHIIUX TE€OMETPUUECKHMX HEPAaBEHCTBAX, HUX
MPAKTUUYECKOM CMBICIIE.

IIpoBOUTE OCHOBHBIE M'E€OMETPUYECKUE MOCTPOCHHS C TTOMOIIBIO ITUPKYJIST U
JINHEUKHU.

8 KUIACC

Pacnio3HaBaTh OCHOBHBIE BHIBl UYETBIPEXYTOJBHUKOB, MX  AJIEMEHTHI,
MOJIb30BATHCSI UX CBOMCTBAMU IIPU PEIICHUU F€OMETPUYECKUX 3a/1au.

OpueHTUpOBaThCS B MOHATHUM — TOYKU MEPECEYEHUs] MEIUaH TPEYroJbHUKA
(leHTpa Macc) B pellieHuH 3ajay.

Biianets noHsiTUEM CpeAHEN JIMHUU TPEYTOJIbHUKA U Tpaneluuu, IPUMEHATh UX
CBOMCTBA MPH PEUICHUM MPOCTEUIINX TEOMETPUUECKUX 3a7ad. FIMeTh mpeacTaBiIeHue
o teopeme Dasieca u TeopeMe O MPONOPLUOHATIBHBIX OTPE3KaX, NIPUMEHATh UX IS
pelIeHns NPaKTUYECKUX 3a7a4 (C ONOPO HA 3pUTENIbHYIO HATJISAHOCTD).

[IpuMeHsT, NpU3HAKK TOAO00US TPEYTOJIHHUKOB B PEIICHWU HECIO0XKHBIX



r€OMETPUYECKUX 3a/1au.

[lons3oBathest Teopemoin Iludaropa nns pemieHuss TeOMETPUUYECKHX U
MPaKTUYECKUX 3a/1au.

Brnanerb TnOHSATHSIMM 4 CHUHYCA, KOCHMHyca W TaHI€HCAa OCTPOro yrijia
NPSIMOYTOJBHOTO TpeyrosibHUuKa. [l0ah30BaThCsl ATUMU TOHSATUAMH JIJIsl PEIICHUS
MPaKTUYECKUX 3a/1a4 (TpU HEOOXOJUMOCTH € OMOPOM HA AITOPUTM TIpaBUIIA).

Boruucnsare  (pa3nuuHbiMH - cioco0aMu) (C OMOpOM Ha  CHPABOYHYIO
uHpopMalui0) [IOHIaAh TPEYroJbHUKA U IUIOMIAAM MHOTOYTOJBHBIX (QUTYD
(monB3ysiCh, TA€ HEOOXOAUMO, KANBKYJIATOpOM). [IprMeHsATh MOJydYeHHbIE YMEHUS B
MPaKTUYECKUX 3aj/1auax.

Brnanerb NOHATUSMM BIOHCAHHOTO M IEHTPAJIbHOTO YIJia, HCIIOIb30BAThH
TEOPEMBI O BIHMCAHHBIX yTJax, yriax MeEXIy XopJaMH (CEeKYIIUMH) U yTie MEKIy
KacaTeJIbHOM U XOPI0W MPH PEIIEHUH MPOCTENIINX TEOMETPUUECKHUX 3a/1a4.

Brnanerb MOHSATHEM OINMUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSITh CBOMCTBA
OMHUCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUN MPOCTEHIITNX 3a/1au.

[IpuMeHsATh TONyYEHHbIE 3HAHUS HA TMPAKTUKE — CTPOUTHh MaTeMaTUYECKHE
MOJIEH JIA 3a/1a4 PeajibHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS C
MPUMEHEHUEM TMOJ00UST YW TPUTOHOMETpUM (MOJIB3YSCh, TlI€ HEOOXOIUMO,
KaJIbKYJIATOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUU OCTPBIX YIJIOB, HAXOAUTH C UX MOMOIIBIO
Pa3JIMYHbIE 3JIEMEHTBI MPSIMOYTOJIBHOIO TPEYTrOJbHUKA («PEIICHUE MPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOBY»). HaxoauTh (C NOMOIIBIO KaJdbKyJATOpPA) IJIWUHBI U YTIbl IS
HETa0JIMYHBIX 3HAYCHUM.

[Tonb3oBaThecst opMylilaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUIsl HAXOXKIEHHUSI COOTHOIIEHUH MEXKIYy TPUTOHOMETPUUECKUMU
BEJIMYNHAMH (C OIOPOM Ha CIIPABOYHYIO MH(OpMAIIHIO).

Hcnonp30BaTh TEOpEMbl CUHYCOB M KOCHHYCOB JUIsl HAXOXKIEHUS Pa3IHMUHbBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEILLIEHHE TPEYTOJIbHUKOBY ), IPUMEHSTh UX MIPU PEIICHUH
MPOCTEUIINX T€OMETPUUYECKUX 3a7aY.

Bnanets monatusamu npeoOpa3oBaHus MOJA00Ms, COOTBETCTBEHHBIX JIEMEHTOB
noo0HbIX Guryp. [loas30BaThest CBOWCTBAMU MO00MS POU3BOIBHBIX GUTYD, YMETh
BBIYUCIISATH JUIMHBI U HAXOAHUTh YTJbl y TMOM00HBIX (uryp (Mo anroputMmy y4eOHBIX
nevictBuii). IlpuMeHSATH CBOWMCTBa MOJOOMS B TMPAKTHYCCKHX 3a7adax. YMETh
MPUBOJIUTH MIPUMEPHI MOAOOHBIX (DUTYP B OKPYKAIOIIEM MHPE.

[Tonb30BaThCsl TEOpEMaMHt (110 BU3YaJIbHOM OMOpPE) O MPOU3BEACHUU OTPE3KOB
XOp, O MPOU3BEIEHUH OTPE3KOB CEKYILUX, O KBaJApaTe KacaTeIbHOM.

[Top30BaThCs BEKTOpaMH, MOHUMATh WX TEOMETPUYECKHH U (U3UUICCKHIA
CMBICII, IPUMEHSTh UX B PEIICHUU T€OMETPUUECKHUX U Ppu3nueckux 3anad. [[pumeHsTs
CKAJIIPHOE MTPOU3BEICHUE BEKTOPOB JIJI1 HAXOXKACHUS JIJIMH U YTJIOB.

[Tonb30BaThCsA METOAOM KOOPAMHAT HA MIIOCKOCTH, IPUMEHSThH €T0 B PEIICHUU
r€OMETPUUECKUX U MPAKTHUYECKUX 3a/1au.

Brnanerb NOHATHAMM NPaBWIBHOTO MHOTOYTOJbHUKA, IJIMHBI OKPY’KHOCTH,



JUTUHBI TyTU OKPY>KHOCTHU U paJIMaHHON MEPHI yriia, YMETh BRIUUCIIATH TUIOMAIb Kpyra
1 ero yacted (c omopoil Ha crpaBouyHyio mH(popMmanuio). [lpuMeHsaTh MoTydYeHHBIE
YMEHHUSI B IPAKTUYECKUX 3a/1auax.

Haxoaute ocu (WIu UEHTPHI) CUMMETPUU (UTYp, NPUMEHSTH JABUKEHUS
IJIOCKOCTHU B MPOCTEUIINX CITydasiX.

[IpuMeHsATh TONyYEHHbIC 3HAHUS HA TMPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJIEH JIA 3a/1a4 PeajbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHUS C
NPUMEHEHUEM TMOAOOUS U TPUTOHOMETPUYECKUX (YHKIMM (MOJB3YysCh, TAE
HEO0XO0AUMO, KATbKYJIATOPOM).

OEJTEPAJIBHASA PABOYAS ITPOIT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» 7-9 KJIACCbI

Hesu n3yyeHus yueOHOro Kypca

B coBpemenHOM 11M()pOBOM MUpPE BEPOSITHOCTh U CTATUCTUKA MPUOOPETAIOT BCE
OOJIBILIYIO0 3HAUYUMOCTb, KaK C TOYKHU 3PEHUS NMPAKTUUYECKUX MPUIOKEHUH, TaK U UX
poiii B oOpazoBannu. Kax bl yenoBeK MOCTOSSHHO MPUHUMAET PEUICHUS Ha OCHOBE
MMEIOIIUXCS Y HETO JIaHHBIX. A JJis 000OCHOBAHHOTO MPUHSITHUSL PEIICHUS B YCIIOBUIX
HEJIOCTaTKa WM U30bITKA HH(OpMAMK HEOOXOJAMMO B TOM YHCIE XOPOLIO
c(hopMUPOBAHHOE BEPOSITHOCTHOE M CTATUCTUYECKOE MbIlLIeHHe. IMEHHO mo3TOMY
OCTpO BCTaJla HEOOXOAMMOCTh CPOPMHUPOBATH y OOyYalOIIUXCS, B TOM YHCIE
obOyuarommxcs ¢ 3[IP, ¢yHKIIMOHANBHYIO TPaMOTHOCTH, BKIIOUAONIYIO B CeOS B
KaueCTBE HEOThEMJIEMOM COCTAaBIAIONIEH YMEHUE BOCHPUHUMATh U KPUTUUYECKHU
aHAJM3UPOBATh MH(OpPMAIINIO, MPEICTABICHHYIO B Pa3W4yHbIX (opMax, MOHUMATH
BEPOSITHOCTHBIM  XapakTep MHOTHUX pealbHBIX TMPOILECCOB M 3aBUCHUMOCTE,
MPOU3BOJUTh MPOCTEUIIINE BEPOATHOCTHBIE PACUETHI. 3HAKOMCTBO C OCHOBHBIMH
mpUHIMIaMU cO0pa, aHadnu3a U MPEICTABIICHUs JaHHBIX U3 PA3IUYHBIX cep Ku3HU
00111eCTBa M TOCYIapCTBa MPUOOIIAET O0OYUYAIOIIUXCSA K OOIIIECTBEHHBIM MHTEPECaM.

B cTtpykType mnporpammbl ydeOHOro Kypca «BeposTHOCTb M CTaTUCTHUKa»
OCHOBHOM IIKOJIBI BBIJEIEHBI CIEIYIOIIUE COAEPKATEIbHO-METOANYECKHE JIMHUU:
«lIpencraBnenue JaHHBIX U ONUCATENIbHAS CTATUCTUKAY; « BEpOSITHOCTEY; « DIIEeMEHTHI
KOMOMHATOpUKN»; «BBegenue B Teoputo rpadoBy.

Conepxanue nuHuu «llpencraBieHue JaHHBIX U OMUCATEIbHAsl CTATHCTUKA»
CIIy’KUT OCHOBOU 111 JOpMUPOBaHHS HABBIKOB PabOThl ¢ MHPOpMAIIMEn: OT YTEHUS U
WHTEpIpeTanui WH(pOpMAIMK, TPEACTABICHHOW B TaOnmuIax, Ha auarpamMmax M
rpadukax 10 cOopa, TPEACTaBICHHWS M aHajdu3a JaHHBIX C HCIOIh30BAHUEM
CTAaTHUCTHYECKUX XapaKTEPUCTHK CPEIHUX W paccewBaHus. Paboras ¢ JaHHBIMH,
oOyuaromuecs: ¢ 3[1P yuatcs cuuThiBaTh U MHTEPIPETHPOBATH JTAHHBIE, BHIIBUTATbD,
apryMEHTHPOBATh W KPUTHUKOBATH IPOCTEHIINE THUIOTE3bl, Pa3MBILLIATh Haj
dakTopamMu, BBI3BIBAIOIIMMU HM3MEHUYMBOCTh, W OIICHUBATh HX BJIUSHUE Ha
paccMaTpUBaEMbI€ BEJIMYMHBI U MTPOLIECCHI.

NHTYyUTHBHOE TPEACTAaBICHUE O CIYYaHOW W3MEHYMBOCTH, HCCIICIOBAHHUE
3aKOHOMEPHOCTEN U TEHJICHINN CTAHOBUTCS MOTUBUPYIOIIECH OCHOBOM ISl U3YUYEHUS
TEOpHH BepOosiTHOCTEH. bonbioe 3Hadenue s oOydaromuxcs ¢ 3[IP 3meck nMeror



MPAKTUYECKNE 3aJlaHUsl, B YaCTHOCTH OIBITHI C KIACCUYECKUMH BEPOSATHOCTHBIMHU
MO/JICIISIMU.

[lonsiTue BEpOSTHOCTH BBOJAUTCA KaK Mepa MpaBaoNofoOust ciIy4ailHOTO
coobiTud. IIpu uzyuenun kypca obydaroniuecs ¢ 3I1P 3HakomsiTcs ¢ mpocTeduMu
METOJIAMU  BBIYMCIICHUSI BEPOATHOCTEM B  CIYyYAalHBIX OJKCIIEPUMEHTaX C
PAaBHOBO3MOXHBIMHM  3JIEMEHTAPHBIMM  HMCXOJAaMH, BEPOSITHOCTHBIMM 3aKOHAMH,
MO3BOJIAIOIIMMU CTaBUTh M peliath OoJiee CclOoXKHBIE 3anadd. B Kypc BXoasT
HayaJIbHbIE NPEACTABICHUS O CIy4YalHbIX BEJIMYMHAX H HMX  YHCIOBBIX
XapaKTEePUCTUKAX.

Takxe B paMKax 3TOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYaroIIMXcs ¢
3IIP ¢ MHOXecTBaMM H OCHOBHBIMM  OINEpalMsIMH  HAJl MHOXECTBaMHU,
paccMaTpuBarOTCS NOPUMEpPbl TNPUMEHEHHUs [JJIs pelIeHds 3a7ad, a TakkKe
WCIIOJIb30BaHUs B IPYTHX MaTEMAaTUUECKUX KypcaxX U YUYEOHBIX MpeIMeTax.

MecTo yueOHOro Kypca B yueOHOM ILIaHE

B 7-9 xmaccax usywaercs kypc «BeposSTHOCT M CTaTUCTHKA», B KOTOPBII
BXomAT paszgensl: «lIpencraBieHue JaHHBIX W ONMCATENIbHAS CTATUCTHUKAY;
«BepoaTHOCTEY; «DNeMEeHThl KOMOUHATOPUKNY; «BBesieHne B TeopHrIo rpadoBy.

Ha uzydenune maHHOro kypca OTBOAUT | ydeOHBIA yac B HENENIO B TECUCHUE
KaxJ1oro roga ooyuenus, Bcero 102 yueOHBIX Jaca.

COHEPXAHUE YUEBHOTI'O KYPCA «BEPOATHOCTD 1 CTATUCTHUKA (11O
I'OAM ObYYEHNA)

7 KIIACC

[IpencraBieHre AaHHBIX B BUJE TaONUL, quarpamm, rpadukoB. 3amoJIHEHHE
Ta0JIHII, YTEHUE U MTOCTPOEHUE TUArpaMM (CTOIOUKOBBIX (CTOIOYATHIX) M KPYTOBBIX).
Urenne rpadukoB peanbHBIX TpoiieccoB. M3Bneuenne nHGopmanuu U3 quarpaMm u
Ta0Ju1, UCIIOIb30BAHUE U UHTEPIPETALIMS JaHHBIX.

OnucartenpHas CTaTUCTHKA: cpeAaHee apudmeTHdeckoe, MeIHuaHa, pa3Max,
HauOoJblllee W HAaWMEHbIIEE 3HaueHUsd Ha0opa 4YHUCIOBBIX JaHHBIX. [IpuMepsl
CIy4YallHOM U3MEHYHUBOCTH.

*CiydaliHbIii SKCIIEPUMEHT (OIBIT) W CIydaiilHOe coObITHE. BeposTHOCTh M
gacToTa. Pojib MajoBEpOSTHBIX U MPAKTHYECKU JJOCTOBEPHBIX COOBITHIA B IPUPOJIC U B
obuecTBe. MOHETa U UrpajibHas KOCTh B TEOPUH BEPOSTHOCTEN ™,

*I'pad, BepmmnHa, pebpo. Crenennp BepiiuHbl. Yuciao pédep u cymmapHas
creneHb BepiuH. [Ipencrasnenue o cesizHocTH rpada. Llenu u mukisl. [yt B rpadax.
O6xon rpada (sitnepoB nyTh). [Ipencrasnenue 06 opueHTHpoBaHHOM rpade. Peienne
3a7a4 C TOMOIIbIO TpadoB*™.

4 3nech u Jajiee * * 0003HAYEHBI TEMbI, U3YyYCHHUC KOTOPBIX NPOBOJUTCA B O3HAKOMUTCIIBHOM ILJIAHC. Heﬂaror
CaAMOCTOSATCIBHO OIMPEACIACT 00BeEM HU3y4acMOro MmaTepuasia.



8 KIIACC

[IpencraBienue TaHHBIX B BUAE TaOJIHII, 1UarpaMm, rpaduKkos.

MHOX€ECTBO, 3JIEMEHT MHOXECTBa, NOAMHOXecTBO. Onepamuu  Hax
MHOXKECTBaMH: 00BEIMHEHHUE, TIepeceueHue, aonojHeHrne. CBONCTBa oneparuid Hal
MHOKECTBaAMMU: MIEPEMECTUTEIIBHOE, COYETaTEIbHOE, pacnpenenuTenbHOE,
BKIIIOUeHUA. Mcnonp30Banue rpauyecKkoro npecTaBlIeHs] MHOKECTB J1J11 OITUCAHUS
peaNIbHBIX MPOLIECCOB U SIBIICHUH, TPU PELICHUU 3a7a4.

*Usmepenne paccewBaHUsl JMaHHBIX. Jucriepcus W CTaHAAPTHOE OTKJIOHCHHE
YHCIIOBBIX HA00pOB. JlmarpamMmma paccenBaHus *.

DOneMeHTapHble CcOObITUSL  ciyyailHoro omnbita. ChydailHele  COOBITHS.
Bepostaoctu coObiTHil. ONBITHI C paBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU.
Crnyyaitneiil BbI0OOp. CBsI3b MEXIY MaJOBEPOSITHBIMU U MPAKTUYECKU JTOCTOBEPHBIMU
COOBITUSIMU B IIPUPOJIE, OOIIECTBE U HAYKE.

*IlepeBo. CBOICTBA JEPEBHEB: CAMHCTBEHHOCTH ITyTH, CYIIICCTBOBAHUE BUCSIYCH
BEPIIMHBI, CBA3b MEX]y YHCIOM BEPIIMH U 4ucioM pédep. IlpaBuno yMHOKEHHUS.
Pemienue 3aau ¢ momonibio rpagos.

[IpotuBononoxkueie coObiTHs. Juarpamma Oinepa. OObeauHeHHE U
nepeceuenue coowiTuil. HecoBmecTHbie coObITHA. DOpMyJia CIOKEHUSI BEPOSITHOCTEH.
VYcnoBuas  BepositHOCTh.  [IpaBuno  ymHoxkenusi.  He3aBucumble  cOOBITHS.
[IpencraBneHne 3KCIEpUMEHTa B BHUIE AcpeBa. PemieHuwe 3amad Ha HaxXOXKIACHHE
BEPOSITHOCTEH € MOMOIIIBIO JIepeBa CIIyYalHOTO AKCIIEPUMEHTA, Auarpamm ditnepa ™.

9 KITIACC

[IpencraBnenne TaHHBIX B BUJI€ TaOIUI, AUArpaMM, TpauKoOB, UHTEPIIPETALIUS
naHHbIX. UTeHue u nmocTpoeHue Tabiull, JuarpaMm, rpauKoB MO PeaabHbIM JaHHBIM.

[lepectanoBku u ¢paktopuan. CouyeTaHuss U YUCIO coueTaHuM. *TpeyroiabHUK
[Nackans™®. Pemenue 3aa4 ¢ UCIOJIb30BAHUEM KOMOWHATOPUKH.

*Teomerpuueckas BeposaTHOCTb. CiydaliHBIN BBIOOpP TOYKM W3 (DUTYpHI Ha
TJIOCKOCTH, U3 OTPE3Ka M U3 TYTH OKPYKHOCTH *.

Ucneitanne. Ycnex u Heynaya. Cepus ucnbITaHui 10 nepBoro ycnexa. Cepust
ucnbiTanuii bepnynnu. BeposatHocT cOObITUH B cepun UCTIBITAHUI bepHyuiun.

CnyyailHass BelMYMHA W pacrpeiesieHue BeposiTHOCTed. MaremaTuyeckoe
oxuaanue u gucnepcus. [I[puMepsl MAaTEMaTHYECKOTO 0KUAAHUS KaK TEOPETUHYECKOTO
CPEHEr0 3HAaYE€HUs BEIMYMHBL. MaTeMaTuuecKoe 0KUIaHUE U JUCTIEPCUS CIIyYalHOU
BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCTIBITAHUIN bepHymy.

[lonsiTue o 3akoHe OoJsblIKMX yucen. M3mepeHne BEpOATHOCTEH C MOMOINIBIO
yacToT. Ponb 1 3HaUeHUE 3aKOHA OOJNBIINX YKCEI B PUPOJIE U OOIIECTBE.

IINTAHUPYEMBIE I[TIPEIMETHBIE PE3YJIbTATBI OCBOEHUA
®EJIEPAJIBHOM PABOYEN ITPOI' PAMMEI KYPCA «BEPOSTHOCTH U
CTATHUCTHUKA» (ITO 'OJAM OBYYEHHA)

[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «BepoaTHoCTh U cTaTUCTHKa» B 7-9
KJIACCAX XapaKTEPU3YIOTCA CIEAYIOIIUMHU YMEHUSMHU.



7 KIIACC

Uutate wuHOpManuio, NpeACTaBICHHYI B TaOiMIlaX, Ha JguUarpaMmax;
NpEACTaBIsATh JIaHHbIE B BUJE TaOJuUl, CTPOUTh JUarpaMMbl (CTOJIOMKOBBIC
(cTonbyaThie) U KPYroBbie) MO MacCHUBaM 3HAY€HUH (C UCIMOIb30BaHUEM 3PUTEIBHOU
HarJIsIHOCTH U/UJIA BEpOATbHOU OIMOPHI).

OnuchiBaTh W HMHTEPIPETUPOBATH  peajbHbIE  YHUCJIOBBIE  JaHHBIE,
MpeCTaBICHHbIE B Ta0IUIIaX, HA JUarpaMmMmax, rpadukax.

OpueHTUpOBaTbCSI B MOHATHUSIX M ONEPUPOBATH MMU Ha 0a30BOM YPOBHE:
cpeaHee apupMeTHUIECKOE, MeIMaHa, HauOOoJIbIlIee U HAUMEHbBIIIEE 3HAUCHUS, pa3MaXx.

NmeTp mnpencraBieHHE O CIy4YalHOM W3MEHUYMBOCTH Ha TMPUMEpAx IIEH,
(U3NYECKNX BEIUYMH, AHTPONOMETPUYECKUX JAHHBIX, HUMETh MPEACTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

8 KIIACC

N3Bnekars u npeoOpa3oBbiBaTh HHGOpPMAIMIO, TPEICTABICHHYIO B BHJE
Tabnuu, auarpamm, rpadukoB; MPEJCTABIATh JaHHbIE B BUJIE TAOJHI], JUarpamm,
rpauKoB.

OnuceIBaTh NOCJIE COBMECTHOIO aHAIIN3Aa TAHHBIE C TOMOIIBIO CTATUCTUYECKUX
MoKa3aTeJel: CpelHUX 3HAYeHW U Mep pacceuBaHus (pa3Max, JUCIepCHUs U
CTaHJAPTHOE OTKJIOHEHHE).

HaxoauTh 4acTOThl YUCTOBBIX 3HAYEHUN M YaCTOThI COOBITUIA, B TOM YHUCJE IO
pe3ysibTaTaM HW3MEpEeHUH ¢ HaOmoAeHUM (C  HMCIOJB30BAaHUEM 3PUTEIBHOU
HaTJISTHOCTH W/WIN BepOaIbHOMN OTOPHI).

HaxonuTe BEpOATHOCTH CIyYalHBIX COOBITUH B OMBITaX, 3HAS BEPOSTHOCTH
AJIEMEHTAapHBIX COOBITHIM, B TOM YHCIE€ B ONbITAX C PAaBHOBO3MOXKHBIMHU
AIIEMEHTAPHBIMU COOBITUSIMU (C HMCIIOIB30BAHUEM 3PUTEIBHON HATISAHOCTUA W/WIIA
BepOAIHLHOM OTIOPHI).

Nmers mpenctaBieHue O TpaduuecKux MOJACNAX: JIEPEBO  CIy4ailHOTO
AKCHEPUMEHTA, JUarpamMMbl Diijiepa, YUCI0Bas psimas.

OnepupoBaTh MOHATUSMU Ha 0Aa30BOM YPOBHE: MHOXKECTBO, MOAMHOMXECTBO;
BBITIOJIHATH ONEpalNK HaJl MHOKECTBAMU: 00bEMHEHNE, IEPECECUCHUE, TOMOJHEHUE;
MEPEYUCHIATh  DJIEMEHThl MHOXECTB; MPHUMEHSATh CBOMCTBA MHOXKECTB  (C
HCIIOJIb30BaHUEM BU3YaJbHOW OMOPHI).

Nmets mpencTaBiieHHEe O TpaUUYECKOM NPEACTAaBICHHUE MHOXKECTB M CBs3eil
MEKly HUMH JJIsI OMCAHUs MPOLECCOB U SIBJIICHHI, B TOM YUCJIE MIPU PEUICHUHU 3a]a4
U3 JIPYyTUX Y4EOHBIX TMPEIMETOB U KYPCOB.

9 KUIIACC

W3BnekaTs U peoOpa3oBbIBaTh MHMOOPMAIIHIO, TIPEICTABICHHYIO B Pa3ITUYHBIX
MCTOYHUKAX B BUJE TaONuIl, auarpamm, rpadvKoB; MPECTaBISATh JaHHBIE B BHIIC
TabNHIl, TUarpamMm, rpaduKoB.



Pemrats npocTeiinme 3a1aun OpraHu30BaHHBIM IEPeOOPOM BapUAHTOB, a TAKKE
C UCIOJIb30BAaHMEM KOMOMHATOPHBIX MTPABUI U METOJIOB.

Nmets mpencraBiieHre 00 OMUCATENbHBIX XapaKTEPUCTUKAX IS MacCHUBOB
YUCIIOBBIX JAHHBIX, B TOM YHUCJIE CPETHUE 3HAYCHUSI U MEPBI PACCEUBAHUS.

HaxoauTh 4acTOTBhl 3HAYEHUM M YACTOTHI COOBITHS, B TOM YHCIE TMOJL3YSICh
pe3yabTaTaMu MPOBEAEHHBIX U3MEPEHUN U HAOJI0AeHUN (C OMOpPOil HAa CIIPaBOYHYIO
uHpopMaiuio).

HaxoauTh BEpOSITHOCTH CIy4allHBIX COOBITUNA B M3YYEHHBIX ONBITaX, B TOM
Yyycji€ B OMNBbITaX C PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU COOBITUSIMU, B CEPUIX
WCTBITAHUH 10 TIEPBOTO YCIIEXA, B CEPUSIX UCIIBITAHUN bepHyIun.

NmeTp mnpencrtaBiieHME O CIy4YalHOM BEJIMYMHE KW O PACHPENCICHHU
BEPOATHOCTEMN.

NMets mnpencraBieHre O 3aKOHE OOJBIIMX YHCEN KaK O MPOSBICHUN
3aKOHOMEPHOCTH B CIIy4yalHOW M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIIKUX YHCEN B
MPUPOJIE U OOIIECTBE.



TEMATHUYECKOE INTAHMPOBAHUE

TeMartuueckoe MJIAaHUPOBAHUWE M KOJUYECTBE YAaCOB, OTBOJAMMBIX Ha OCBOEHHE KaXXIOM TeMbl Y4eOHOTO MpeaMeTa
«MaremaTtuka» deaepaabHOM agalnTUPOBAHHOW OCHOBHOM 00pa30BaTebHOM MPOTrpaMMBbl OCHOBHOTO OOIIETO OOpa3oBaHMS
oOyyaromuxcsa ¢ 3aJCPKKOM MCUXUYECKOTO pPa3BUTHS, B I1IEJIOM COBHAJAIOT C COOTBETCTBYIOIIMM pazzeioM (denepanbHON
paboueil mporpaMmMbl yueOHoro npeamMera « Matematrkay o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOIO 0011ero oopazoBanusi. [lpu
stoM Opranuszaiusi BIpaBe camMa BHOCUTh M3MEHEHHUS B COJIEpXKaHUWE U paclpelefieHHe y4eOHOro marepuana Mo rojam
oOyueHus, B TOCIEIOBATEIbHOCTh H3YUYECHHS TE€M W KOJIMYECTBO YacOB Ha OCBOCHHE KaXXJOW TEMBbI, OMpeAcIeHue
Opra’Hu3armoHHbIX GopM oOyueHus U T.1m. OOOCHOBAHHOCTH JJAHHBIX U3MEHEHHI OMpeeNIeTCs BRBIOpaHHBIM 00pa30oBaTEIbHOM
opranuzanueid YMK, nnauBuyanbHbIMUA NICUXO(PU3NUECKUMU OCOOCHHOCTSIMU KOHKPETHBIX oOyuaromuxcs ¢ 3I1P, ctenenbro
YCBOCHHOCTH HMH Y4YE€OHBIX TE€M, PEKOMEHAAIUSIMU IO OTOOpY W ajanTald y4eOHOro marepuajia IO MaTeMaTHKe,
npeacTaBieHHbIMU B [[0SICHUTETBHON 3aIMMCKE.

5 kaace (ue menee 170 u)

Ha3Baunmue
pasaeJia (TemMbl)
Kypca (4ucio

OcHoBHOe conep:kanne

OcHOBHBIE BH/BI JeSITeJILHOCTH 00y4aI0MINXCS

4acoB)
HatypajbHbie Jecatuynas cucrema cuucieHus. Psp HaTypanbHbIX uncel. |UYurarh, 3anMcbiBaTh, CPABHUBATH HATYPAJIbHBIC YHUCIIA;
unciaa. leiicrBus ¢ |Hatypanbubiii psan. Yucno 0. HarypanbHble uucina Ha|y4acTBOBAaTH B OOCYXKIEHHHM CHOCO0OB YIIOPSIOYMBAHUS
HATYPaJbHBIMU KOOp-IuHATHOM npsimoil. CpaBHEHHE, OKPYTJICHUE HATYPAJIbHBIX | YACET.
Y CIAMH YHCEIL. HN300paxars, KOOPIAMHATHYIO IIPSAMYyIO, OTMe4aTh 4KCIIA

(43 1)

Apudmernueckue JEHCTBHS € HATypalbHBIMU YHCIAMHU.
CpolicTBa HyJsl NpU CIOXKEHUM U -yMHOXKEHHM, CBOMCTBa
€IMHULIBI  IIpM  yMHOXeHHH.  llepemecturenbHoe U
COUETATEIbHOE  CBOMCTBA  CJIOXKEHUS M YMHOXCHHS,
*pacnpeieIUTeIbHOE CBONCTBO YMHOKEHMs * 4.

TOYKaMH Ha KOOPJAMHATHOM IPSIMOH, HAXOAUTb KOOPIUHATEI
TOYKH.

HccnenoBath cBoiicTBa HaTypanpHOro psaa, uucen 0 u 1 npu
CIIO)KEHUH U YMHOXEHHH.

Hcnonb30BaTh MPpaBMJIO OKPYIJIEHHS HATYpaJIbHBIX YHCET IPU
HEOOXOIMMOCTH C OMIOPOM Ha AITOPUTM IPaBUIIA.




*Jlenurend W KpaTHbIe® 4ucla, pa3joKEeHHWE 4YHCIa Ha
MHOXxuTenu. [lenenue ¢ ocratkoM. IIpocTeie M cocTaBHBbIE
gucna. *[IpuszHaku nenumoctu Ha 2, 5, 10, 3, 9*

CreneHp ¢ HaTypaJIbHBIM [TOKA3aTEIEM.

Yucnossle BEIPAKEHUS; IOPAIOK JCHCTBUM.

Perienne TeKCTOBBIX 33/1a4 Ha Bce apu(pMeTHUecKue AeHCTBUS,
Ha JABM)KEHUE U TIOKYIIKH.

Bemoanars apugMerndyeckue AeHCTBHA C HATypalbHBIMH
YUCJIaMH, BBIYMCJASATHL 3HAYEHUS YHCIOBBIX BBIPAXKECHHUH CO
ckoOkamu u 0e3 CKOOOK.

3anuchIBaTh POU3BEICHNUE B BUJE CTEIIEHU, YMTATH CTEIIEHH,
HCMOJIB30BATh TEPMHHOJOTHI) (OCHOBAaHHUE, II0Ka3aTelb),
BBIYHC/ISATh 3HAYEHHs] CTCICHEH MpU HEOOXOAUMOCTH C
BHU3yaJIbHOU OIIOPOX.

BbInoiHAT, TNPUKHAKY MW ONEHKY 3HAYCHUM YHCIOBBIX
BBIPAXKCHUH, MpPeAJaraTb U NPUMEHATh NMPUEMBbI POBEPKH
BBIYHMCIICHUH.

Hcnonp3oBar 1pU  BBIUUCICHUAX MepPeMECTHTEbHOE H
coyerarejilbHOe CBOMCTBA  CJIO0KEHMSI M YMHOKEHHS,
*pacnpeneanTe/ibHOE CBOIICTBO YMHOKEHHUA *;
dopMynupoBaTh W TPUMEHATH IpaBWia NPeodpa3oBaHUS
YHCJIOBBIX BBIPAKEHUH HA OCHOBE CBOMCTB apU(PMETHYECKHUX
AelCTBUH MPH HEOOXOMMOCTH € HANMPABJIAONIEH MOMOIIBIO.
@opMyJIMPOBATh ONpe/eJeHUusl JIEIUTENs U KpaTHOro (c
OMOpPOil Ha AITOPUTM IIPABUIIA), HA3BIBATH JICIUTEIH U KPaTHbIE
4YUCJIa;, PACMO3HABATL IIPOCTBIE M  COCTAaBHbIE YHUCIA;
(opmyIMpoBaTH U NPUMEHSATH NPU3HAKH JCITUMOCTH Ha 2, 3,
5,9, 10, (c omopoili Ha aJropuT™M IIpaBWJa); MPUMEHSATH
AJITOPUTM  DA3JIOKEHUS 4YHUCIA HA IPOCTbIE MHOXKHUTEIU;
HAXOJHUTh OCTAaTKU OT JEJICHUS U HEIOJIHOE YaCTHOE.
Pacno3HaBaTh MHCTHMHHBIE U JIOXKHBIE BBICKA3bIBAHUS O
HAaTypPAJIbHBIX YUCIIAX, MPUBOAUTH MPUMeEPBI U KOHTPIIPUMEPHI,
CTPOWTH BBICKA3bIBAHUSA U OTPULAHUS BBICKA3BIBAHUU O
CBOMCTBaX HATYPAIBHBIX YHCEI C OMOPOi Ha oOpaserl.

PemiaTh TEKCTOBBIC 3aladvl  apU(PMETHUECKUM CIOCOOOM,
HCMOJIb30BaTh 3aBHCHMOCTH MEXIYy BEIMYMHAMH (CKOPOCTb,
BpEMsi, pACcCTOSIHHUE; 1I€HA, KOJIUYECTBO, CTOUMOCTb M JIp.) TpU
HEO0OXOIUMOCTH C MCIIONB30BAHUEM CIIPABOYHON WH(OpPMAIIUU:
aHAIM3UPOBATh TEKCT 3a/1a4u, nepegopMyJHPOBATH YCIOBUE,
H3BJIEKATh HEOOXOJUMBIC JIaHHEIE, YCTAHABJIMBATH
3aBHCUMOCTH M@Ky BEIMYMHAMH TIPH HEOOXOIUMOCTH C




HaIIPaBJIAIOIIEH TOMOLIBIO.

MoaenupoBaTh XOJ PEIIECHUS 3aladd C NOMOIIBIO PHUCYHKA,
CXEMBI, TAOJIUIIBL.

IIpuBoanTh, pa3dbupare pasIUuUHBIC
pelIeHnd  TEKCTOBBIX 3azad  (mpu
HaIPAaBJIAIOIIEN TOMOIIBIO).

C noMompb0 megarora ONEHMBATDH IOIYYCHHBIA pE3yJbTaT,
OCYLIEeCTBJATHL  CAMOKOHTpOJIb,  IIPOBEpsii  OTBET  Ha
COOTBETCTBUE YCIIOBUIO, HAXOAUThH OIINOKH.

*PemaTh 3a7a4M ¢ MOMOIIBI0 Mepedopa BceX BO3MOKHBIX
BAPHAHTOB *.

3HAKOMHUTBCS ¢ HCTOPHEll pa3BUTUS apU(DMETHUKY.

peH_IeHI/IH, 3aIIUCHU
HEeOOXOAUMOCTH C

Harasignas
reomerpus. JIunuu
HA II0CKOCTH

(12 1)

Touka, mpsiMas, oTpe3okK, Jiyd. JlomaHas. M3MepeHue IMHBI
OTpe3Ka, METPUYECKHE  E€AUHULBLl  U3MEPEHUs  JJIMHBL
OKpY’KHOCTb U KpYT.

[TpakTuaeckas pabota «IlocTpoeHne y3opa U3 OKpyKHOCTEH».

VYron. Ilpsamon,
N3mepenue yrios.

OCTpBIM, TYNOW W PpPa3BEPHYTHIA YIJIBL.

[Tpaktuyeckas padora «IloctpoeHue yriosy.

Pacno3naBar, Ha  4yeprexax,
UCHOJIb3Ysd TEPMHMHOJIOIMIO, M HM300pazkaTb C IIOMOUIBIO
YepTEKHBIX ~ MHCTPYMEHTOB  (MpU  HEOOXOJUMOCTH  TI0
BU3YaJIbHOM OIIOpE): TOYKY, HPSIMYIO, OTPE30K, JydY, Yroil,
JIOMaHY0, OKPY>KHOCTb.

Pacno3naBaTth, NPpUBOANTL NMPHUMeEPHI OOBEKTOB PEAILHOIO
MHUpa, UMEIUX (OopMy H3yUYEHHBIX (UTYp, ONEHWBATH WX
JIMHEWHBIE Pa3MEpHI.

Hcnonb3oBaTh JUHEHKY U TPAHCIIOPTHP KaK MHCTPYMEHTHI IS
IIOCTPOEHHS U U3MEPEHHUS: U3MEPATH JUIMHY OTPE3Ka, BEIUYMHY
yIja; CTPOMTb OTPE30K 3aJaHHOM [UIMHBI, YIOJI, 3aJaHHOU
BEJIMYMHBL;, OTKJIAABIBATH LIUPKYJIEM PaBHBIE OTPE3KU, CTPOUTH
OKPY>KHOCTb 33JJaHHOI'0 panyca.

N300paxkaTh KOHOQUIypallMi TreoMeTpUYecKHX ¢Guryp wus
OTPE3KOB, OKPYKHOCTEM, HMX 4YacT€d Ha HEJIMHOBAHHOM H
KJIeT4aToil Oymare; mpemjiaraTb, ONMMCHIBATH M 00CY:KAATh
Crnoco0bl, AJrOPUTMBI IOCTPOCHUS II0CIE COBMECTHOI'O
aHanIu3a.

Pacno3naBath 1 n300paxaTh Ha HEJIMHOBAHHOM U KIIETYaTOU
Oymare TpsAMOH, OCTpBIH, TYyNOH, pa3BEPHYTHIH YIIIBI,
CPABHUBATBH YTJIbL.

PUCYHKaX, ONHCHIBATH,




BuIuucasiTh JUIMHBI OTPE3KOB, JIOMaHbIX.

Ilonumatp HM  HCHOJAB30BATH MNPH  PpelleHHH  3a1a4
3aBHCHMOCTH MEXJy €IMHUIIAMU METPHUECKONH CUCTEMBI MEp;
3HAKOMMTBCSI C HEMETPUUYECKUMU CHCTEMaMH Mep; BbIPAXKATh
JUTUHY B Pa3IMYHBIX €MHUALIAX U3MEPEHUS IIPH HEOOXOIUMOCTH
C OIOPOH Ha CIIPABOYHYIO UH(OPMAIIHIO.

HccaenoBarh Gurypsl 1 KOHPUTypammu, UCIOIb3Ys LUPPOBHIE

PECYpCHL.

OO0LIKHOBEHHEIE
npoou
(48 1)

HpoOb. IlpaBunbHble W HempaBuiIbHBIE Jpodu. OCHOBHOE
cBOiCcTBO qpodu. CpaBHEHUE APOOEH.

CrnosxeHue U BhIUMTaHUE OOBIKHOBEHHBIX JpobOeii. CMenranHas
npoOb. YMHOXEHHE U [IeIeHHEe OOBIKHOBEHHBIX JPOOCii;
B3aMMHO-00paTHbIE JPOOH.

Pemenune TekcTOBBIX 3amad, copepxamux apoou. OCHOBHEIE
3a/1a4uM Ha JpoOu.

[Tpumenenne OyKB JUIs 3aMMCH MAaTEMAaTHIECKUX BBIPAKECHUHN U
MPEJI0KEHUN.

MopneaupoBath B rpaduveckoil, mnpeaMmeTrHou ¢dopme, ¢
MOMOIIbIO KOMITBIOTE€pPA TIOHSATHSI U CBOMCTBA, CBSI3aHHBIC C
OOBIKHOBEHHOH JPOOBIO.

YuraTh W 3aNHCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JPOOH,
npeIaraTh U 00CyKIaTh COCOObI YIIOPSI0YMBAHUS APOOEH.
N300paxkaTth  OOBIKHOBEHHbIE  JOpoOM  TOYKaMHU  Ha
KOOpDAMHATHOM  NIpPAMOH; HMCHOJb30BaTh  KOOPIUHATHYIO
NPSIMYIO JJIs1 CpaBHEHUS APOOEH.

®opMyIHpPOBaTh, 3aIMCHIBATH C MOMOIIbI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JpOOM C OMOpPOH Ha TMPABUIIO;
HCNOJIb30BaTh OCHOBHOE CBOMCTBO ApOOH Ui *COKpalieHHs
apoOeil M mpuBeneHHs OpoOW K HOBOMY 3HAMEHATENI0 B
MPOCTEUIIHNX CITydasx™®.

IMpencraBasaTe 10 00pa3ily cMemaHHylo JpoOb B BHIE
HEMpPaBWIBHOM W  BBLACTATH IENYyI0 4YacTh YHClA W3
HEMpPaBUWIBHOM Jpo0u.

BoInoHaTh apudmernyeckue aeiicTBUA ¢ OOBIKHOBEHHBIMU
IpoOsSIMH B TPOCTBIX CIy4asX; MPHMEHSATb CBOWCTBa
apu(METHYECKUX NCHCTBUIA ISl palliOHATIM3AIMY BBIYUCICHUN.
BbINOJHATH NMPUKHAKY W OLEHKY pe3yJIbTaTa BBIYUCICHUM;
npeaiaraTb ¥ NPUMEHATh MPUEMBbI MPOBEPKH BBIYHCIICHUN.

IIpoBoauTh McciieAOBAHUSI CBOWCTB JApo0Oeid, omupasch Ha
YHUCIIOBbIE JKCIEPUMEHTHI (B TOM HYHCIE€ C IOMOIIBIO
KOMIIBIOTEPA).

Pacno3naBaTh MCTUHHBIC U JIOXKHbBIE BBICKAa3bIBAaHUS O JIPOOSX,




NPUBOJUTH MPUMEPbI U KOHTPIIPUMEDPBIL.
Pematp, mnpocreiine TEKCTOBBIE  3aJayd, COJACPIKALIHNE
IpoOHbIE JaHHBIE, M 3aJa4d Ha *HAXOXXJEHUE YacTH IEJI0ro U
LIEJIOT0 II0 €r'0 YacCTH; BhISIBJSATH UX CXOCTBA M Pa3jIn4ns *.
MoaeanpoBaTh XOJ PEIICHUS 3aa4d C IOMOLIbIO PHUCYHKAa,
CXEMBI, TAOJIUIIBL.

IlpuBoauTh, pa3dupaTb, OLEHMBATH DPA3JIUYHBIC DPEIICHMUS,
3aMMCH PENICHUH TEKCTOBBIX 3a/ad4 MpU HEOOXOAMMOCTH C
HaIIpaBJISAIOLIECH IOMOLIBIO.

C noMombl0 Meaarora OleHUBATh IOJYYEHHBIN pE3yJbTar,

OCYIIEeCTBJATH  CAMOKOHTpOJb,  IPOBEpsisi  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTDb OIIMOKH.
3HAKOMUTBCS ¢ HCTOPHEl PA3BUTHS apU(PMETHKH.

Harasanas MHOroyrOoJIbHUKH. YeThIpEXYrONbHUK, IpsIMOYIOJIbHUK, | Pacmo3HaBaTh, u300pakaTh C IOMOIIBI0  YEPTEKHBIX

reoMeTpHusl. KBajIpar. HHCTPYMEHTOB M OT PYKH, MOJCIHpPOBaTh U3 Oymaru

MHOTrOyroJIbHUKH TpeyronbHuK. MHOTOYTOJIbHUKH.

(10 4.) [Tnomans 1 nepuMeTp MPSAMOYTOJbHUKA ¥ MHOTOYTOJIbHUKOB, IMpuBoauTh MpUMepPHI 0OBEKTOB PEATBHOIO MHpPA, UMEIOIIUX
COCTABJIEHHBIX U3 MPAMOYTOJILHMKOB, €IMHMIGI HU3MEPEHHS dopmy  mHOroyronbuuKa, IpAMOYTOJIbHIKA,  KBaJpata,
romam. TlepuMeTp MHOTOYTOTBHHKA. TPEYToJIbHUKA, OLEHUBATh UX JIMHEHHbIE pa3MephI.

BoIuncasgTh: TEPUMETP TPEYTOJbHUKA, MPSAMOYTOJIbHHUKA,

MHOT'OYr'OJIbHUKA; IUIOIIAAb MPSMOYIOJbHHMKA, KBajgpara (IIpU
HEOOXOIMMOCTH C OTIOPOM HA ANTOPUTM yUeOHBIX IEHCTBUIA).
H3o06paxars OCTPOYTOJIbHBIE, IIPSIMOYTOJIBHBIE u
TYIHOYTOJIbHBIE TPEYTOJIbHUKH.

Crponth Ha KiIeT4aTo Oymare KBaJapaT M HPSMOYTOJIBHUK C
3aJJaHHBIMM JUITMHAMH CTOPOH.

HccaenoBath cBOMCTBA IPSIMOYIOJIBHUKA, KBagpara ITyTEM
OKCTIIEPUMEHTA, HAOIIOACHUS, W3MEPEHHUs, MOJCITUPOBAHMS;
CpaBHMBATh CBOMCTBA KBaJpaTa U NPSIMOYTOJIbHUKA.
Pacno3HaBaTh MCTHHHBIE U JIOXKHBIE BBICKA3bIBAaHUA O
MHOT'OYT'OJIbHUKAX, IPHUBOAUTH NPUMePbI U KOHTPIIPUMEDHI.
HccnenoBath 3aBUCMMOCTD IUIONIAN KBaJIpaTa OT JUIMHBI €70
CTOPOHBL.




Hcnoab30BaTh CBOMCTBA KBAJIPATHOM CETKU JUIS ITOCTPOEHUS
¢uryp;  pasomBaTh  OPAMOYTOJIBHHUK  HA  KBaJparhl,
TPEyroJIbHUKH; COCTABJATH GUIYpbl U3 KBaJApaToB U
PSIMOYTOJILHUKOB M HAXOIUTh UX IJIOLIA b, Pa30UBaTh (PUTYPBHI
Ha IPSIMOYTOJIBHUKH M KBaJApaThl U HAXOAUTh UX IUIOIIAb (IpU
HEOOXOIMMOCTH C HaIPABISIOMIEH TOMOIIBIO).

Beipa:xkath BeIMUYMHY IUIOIAAM B PA3IMYHBIX €IMHUIAX
U3MEPEHUSI METPUYECKOM CHUCTEMBI MEp, HCMOJIb30BATh
3aBMCHUMOCTH MEXKIYy METPUYECKUMM EIUHULIAMU W3MEpEHUs
IUIOIIAM TpPU HEOOXOAMMOCTH C OIOPOH Ha CIPAaBOYHYIO
UH(OPMALIHUIO.

3HaKOMHTBCSI € MNPUMepaMH MNpPHMEHEHMs IUIOWAId U
IIepuMeTpa B IMPAKTHUECKUX cuTyalusx. Pemars 3agadyu u3
peanbHOMN JKU3HH, TPH HEOOXOIUMOCTH € OMOPON Ha aJITOPUTM
IIPaBUIIa, 00CYKAATH Pa3JIHYHbIe CIIOCOOBI PEIIECHUS 3a/1a4.

JlecaTuuHbBIE
npoou
(38 u)

Jlecsatuunas 3anuch apodeit. CpaBHEHHE JECATUYHBIX APOOCH.

JlelicTBuUS ¢ NeCATUYHBIMU APoOsiME. OKPYTIICHUE TECITUIHBIX
IpoOei.

Perienne TEKCTOBBIX 3amad, cojepamux apoou. OCHOBHBIC
3a/1a4uM Ha JpoOu.

IpencraBasaTh ACCATUUHYIO ApOoOb B BHUJAE OOBIKHOBEHHOI,
YUTATh W 3alHCHIBAaTh, CPAaBHUBATHb JICCATUYHBIE JpoOH,
npegjiaratb M 00Cy:KIaTh CHOCOOBI  YIOPSAJIOYHMBAHMSA
JECATUYHBIX JAPOOCH.

N300paxkaTh aecsTHUHBIE APOOM TOYKAMU Ha KOOPAWHATHOM
IIPSIMOM.

BbISIBJAATH CXOACTBA M Pa3jM4Msl IPaBII apupMeTHUECKUX
JEeWCTBUH C HATYPAJIbHBIMH YHCIAMH U IECITUYHBIMH JPOOSIMHU,
IIOCJIE COBMECTHOI'O aHAJIN3A.

BbInojHATh apudMeTHuecKue MNEHCTBUS C JIECATUYHBIMU
Apo0SIMU; BBIMOJHATH, NPUKHAKY W OLEHKY pe3yJlbTara
BBIUHCIICHUM.

Ipumensitb cBolicTBa apupMETHYECKHX JCUCTBUH IS
paloHaIN3alu1 BEIUMCICHUH.

I[IpuMeHATH NPaBHIIO OKPYIJIEHUsI IECATUUHBIX Ipo0eil, mpu
HEOOXOIMMOCTH C BU3YaJIbHOM OMOPOIA.

IIpoBoauTh HCC/IEAOBAHUSI CBOWCTB JECATUYHBIX Jpo0eid,
ONMpAsiCh HAa YHUCIIOBBIE OKCIEPUMEHTHI (B TOM UHUCIE C




MIOMOIIIBIO KOMITBIOTEPA).
Pacno3HaBaTh UCTUHHBIC U JIOKHBIE BBHICKA3BIBAHUS O JPOOSX,

NPUBOIUTH NpUMepbl U KOHTPIPUMEPBHL, CTPOUTH
BbICKA3bIBAHUS U OTPULAHUS BbICKA3bIBAHUM.
Pematp, mnpocreimime TEKCTOBBIE  3aJayd, COJAEPIKALIHNE

IpoOHBIE TaHHBIE, M HA *HAXO0KJCHNUE YaCTH LIEJIOTO U LEJIOrO 110
€ro 4acTH *; BBIABJISITH HX CXOJACTBA U PA3JIHYHsL.
MoneaupoBaTh XOJ pEIICHHs 3a/a4d C MOMOINBIO PUCYHKA,
CXeMbl, Tabnuibl. Pa3duparh pa3nuyHble PELICHUs, 3aMUCH
pPELIEHUH TEKCTOBBIX 3a]ady.

OnepupoBaTh JPOOHBIMU YHMCIAMHU B PEAbHBIX KHU3HEHHBIX
CUTYyalHsX.

C nomMoumpI0 mefarora OLEHUBATH IIOJIyYEHHBI PE3ysbTarT,
OCYIIECTBJIATH  CAaMOKOHTPOJIb,  TPOBEpssi  OTBET  Ha
COOTBETCTBUE YCIIOBUIO, HAXOAUThH OIINOKH.

3HAKOMHUTBCS € UCTOPHEH Pa3BUTUS apU(PMETUKU

Harasignas
reoMeTrpus.
Tesa u purypbi
B IIPOCTPAHCTBE
(O 9)

*MHororpanHuku. M300pakeHre MHOrOrpaHHHKOB. Mojenu
MPOCTPAHCTBEHHBIX TE.

[TpsmoyronbpHbIi napauienenunen, ky6. Pa3séprku kyba u
napajJiesienunesa.
O0BEM KyOa, MPSIMOYTOJIBHOT0 Mapauienenuneaa®.

Pacno3HaBaTh Ha 4YepTeikax, PUCYHKAX, B OKpPY:KalolleM
MHpe NPSMOYTOJIbHBIN HapayieNnenune]], Kyo, MHOTOTpaHHHKH,
ONMMCHIBATh, HCHOJb3Yl TEPMHHOJIOTHIO, OLIEHUBATH
JIMHEWHBIE Pa3MEpHI.

IpuBoauTs MpUMepbl 0OBEKTOB PEATHHOTO MHUpPA, UMEIOIIUX
¢bopMy MHOTOTpaHHHKA, MPSIMOYTOJIHHOTO Mapaliesienuresa,
Ky0a.

N300pazkaTh Ky0 Ha KieTyaToi Oymare.

HccaenoBarh cBOlicTBa Ky0a, IPSIMOYTOJIBHOTO
napajiesienuneia, MHOTOIPaHHUKOB, UCIOJNb3YsS MOJEIU TPH
HEOOXOIMMOCTH C HAIPABJISAIONIEH TTOMOIIBIO.

PacnosnaBarh,  pa3BEPTKM  Kyba W MapauieNenuunesna.
MoneaupoBath Ky0 U mapaienenunes u3 OyMaru U mpouyux
MaTepHaloB, Mo 00pasIy.

HaxomuTh u3MepeHus, BBIYHCIAATH ILIOMIAAb IIOBEPXHOCTH;
00bEM Ky0a, MpsIMOYTOJILHOTO MapajieNienuea ¢ Onopoi Ha
alropuT™M Y4eOHBIX HEHCTBUH; HCCI€I0BATH 3aBHCHMOCTH




o0béMa Ky0a OT AJTHHBI ero pedpa.

Habaogats ¥ npoBOAMTL AHAJOTMH MEXKAY IOHATUSMHU
TUIOIIAM U 00bEMA, TIEPUMETPA U TUIOIIAIN TOBEPXHOCTH.
Pacno3HaBaTh MHCTHMHHBIE U JIOXKHBIE BBICKAa3bIBAaHHUS O
MHOI'OTPaHHHUKAX, NMPUBOAUTH NPHUMeEPbl U KOHTPIPUMEDPBL
Pemarsp 3agaum U3 peajibHON KU3HMU.

IloBTOpEHUeE
1 000011IeHHe
(10 4.)

[ToBTOpEHNE OCHOBHBIX MOHATUH M METOAOB Kypca 5 Kiacca,
0000111eHIe 3HAHUH.

BoruunciasaTs 3Ha4€HUs BEIPAKECHUN, COJIEPKALLUX HATYPaAJIbHBIC
quciaa, OOBIKHOBEHHbIE W JECATUYHBIC JpOOH, BBINOJIHATH
npeoOpa3oBaHus YUCEN MPU HEOOXOJUMOCTH C HAIpaBIISIONICH
IIOMOILIBIO.

BeiOupars cmocod CpaBHEHHMs  4YMCEN, BBIYUCIICHU,
NPUMEHSITh CBOWMCTBA apU(PMETUUECKUX JEHCTBUH Ui
palMoOHaIN3aluy BEIUMCICHUH.

OcyuiecTBASTh CAMOKOHTPOJIb BBIINOJIHAEMbIX JEHCTBUM H
CaMOIIPOBEPKY pe3yiIbTaTa BEIYUCICHUN.

Pemats mnpocreiimme 3agayd U3 pEAIbHOM  KU3HH,
NPUMEHATh MaTeMAaTHYeCKHe 3HAHUA Ul PEIICHHS 3a/1a4 U3
IPYTUX y4EOHBIX IPEIMETOB.
Pemiate mpocreiimume 3agaum
CPABHUBATH  CHOCOOBI  pELICHHUSA
PalMOHAJBHBIN CIOCO0.

cnocodamu,
BbIOUpATH

Pa3sHBIMHU
3aJ1a4H,

6 kaacc (ue menee 170 u)

Ha3Baunmue
pasaeJia (TemMbl)
Kypca (4ucio
4acoB)

OcHoBHOe conep:kanue

OcHOBHBIE BH/BI JeSITeJILHOCTH 00y4aI0MINXCS

HarypajbHble

qucJjaa
(30 1)

Apudmernieckne JeCTBHUS ¢ MHOTO3HAYHBIMU HATYpPaIbHBIMU
yuciaaMu. YuCIOBbIE  BBIPAXKEHHUS, MOPSNOK JICHCTBUM,
UCIOJIb30BaHNEe CKOOOK. OKpyTJIeHHE HATYypATbHBIX YUCEIL.

BemoaHars apugMernyeckue IeicTBUSA C MHOIO3HAYHBIMHU
HaTypaJIbHbIMHU 4YHUCJIaMH, HAXOJAUTh 3HAYCHHHA UYHCIOBBIX
BBIpaKEHUI CO CKOOKaMU U 6e3 CKOOOK; BHIMHCISITH 3HAYEHUS




JlenuTenu v KpaTHBIE Yncia; *HanOONbIIUI 00U NeTUTENh U
HauMeHbIIee o01ee KpaTHoe *.

PaznoxeHne uwncima Ha MpPOCTbIE MHOXKUTENH. JlenmMMoCTh
CYMMBI U TIpou3BecHUsI. [leieHre C OCTaTKOM.

Perrenue TeKCTOBBIX 3aa4.

BBIPAKEHUH, COAECPIKALLUX CTEIIECHHU.

BbINOJHAT, NPUKHAKY M OLEHKY 3HAUYEHUH YHCIOBBIX
BBIPOKCHUH, IPUMEHATH NPUEMBI IPOBEPKH PE3yJIbTaTa.
Hcnonp30BaTh Mpu  BBIYUCIECHUAX TMepeMeCTUTeIbHOEe U
coyeTarejJbHOEe CBOMCTBAa CJOXKEHHMA M  YMHOKCHHS,
*pacnpeaeuTe/]bHOEe CBOMCTBO YMHOKEHHS OTHOCHTEIbHO
CJI0JKeHHs ¥, CBOMCTBA apu(MeTHYEeCKHUX e CTBUH.
HccnenoBarh  YUCIOBBIE  3aKOHOMEPHOCTH,  IPOBOAUTH
YHCIJIOBBIE SKCIIEPUMEHTBI.

®opMyJIMpOBaThL  ONpeleJeHUusl JCIUTEeNId MU KPaTHOIo,
HauOOJNBIIEro OOLIEro JeNUTeNss M HAaUMEHBIIEro OOIIero
KpaTHOT'0, MPOCTOr0 M COCTAaBHOI'O YHCEN; HMCMOJIb30BaTh 3TH
MOHATHS TIPU PELISHUH 33134 (TP HEOOXOAMMOCTH C OMOPOH Ha
QJITOPUTM IIPABUIIA).

I[puMeHsITH AJrOPUTMBbI BHIYMCICHUS HAUOOJIBIIETO OOIIEro
JETUTENs] ¥ HaMMEHBIIEro OOIIero KpaTHOro JABYX YHCel,
QJITOPUTM Pa3JI0KEHUS YUCIIa Ha IPOCTHIE MHOXKHUTEIH.
HccnenoBath cBOMCTBA JEIMMOCTH CyMMBl M IIPOU3BEACHHUS
YHCEJl C OIIOPOM HA BOIIPOCHBIN IUIAH.

IlpuBoauTh, mNpPHMepPbLI YHCEI C 33JaHHBIMH CBOWCTBAaMH,
PACNO3HABATH BePHbIE M HEBEPHBIE YTBEP)KICHUS O CBOMCTBAX
4lcell, OMPOBEPraTh HEBEPHBIE YTBEPXKAEHUS C ITOMOLIBIO
KOHTPIIPUMEPOB.

KoncrpyupoBars  MaTeMaTH4eCKHe  NPeLIOKeHHS  C
MIOMOIIIBIO CBS30K «H», KHIIN», KECIIH. .., TO...» TI0 00pa3Iy.
PemiaTh TEKCTOBBIE 331a4H, BKIIOYAIOIINUE TOHATHS AETUMOCTH,
apu(METHYECKHM CIIOCOOOM, HCIOIB30BaTh mepedop Bcex
BO3MO’KHBIX BAPUAHTOB C OIIOPOM HA BOIIPOCHBIM IUIAH.
MoaenupoBaTth XOJ pEIICHMs 3aJadd C I[OMOLIbI0 PHCYHKA,
CXEMBI, TAOJIUIIBL.

[IpuBoauTH, pa3zbHpaTh, OLEHUBATH Pa3JIHYHbIE PelIeHUs],
3alMCH  pelleHMi TEeKCTOBBIX 3aJa4 C HaIpaBIAIOIIECH
IIOMOILIBIO.

Kpurrnuecku OLCHMBATh MOJY4YEHHBIH pPe3yJabTaT, HAXOAUTh




OII.II/IﬁKI/I, OCyIIECTBJIATHL CAMOKOHTPOJIb, IPOBEPSASA OTBET HA
COOTBETCTBHEC YCJI0BUIO.

Harassnnas
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(7 9)

*[leprienaukynsapHble npsiMbie. [lapannensHbie npsmbie *,

PaccrossHue mexnay IOByMs TOYKaMM, OT TOYKH JO IPSMOH,
JUIMHA ITyTH Ha KBaJPAaTHOMU CETKE.
*[IpuMepsl IPsAMBIX B IPOCTPAaHCTBE *

Pacno3HaBaTh Ha 4YepTekKax, PUCYHKaX Ciy4ad B3aHMMHOIO
PacroIoKeHus ABYX MPSMBIX.

MN300paxkars ¢ MNOMOMBI0 4YepPTEKHBIX HMHCTPYMEHTOB
KjIeTyatoil Oymare JBe TepeceKaroliuecs TMpsiMble, JIBE
NapajuleJIbHbIE MPSMBIE, CTPOUTD MPSIMYIO, EPIEHANUKYIISIPHYIO
JTAHHOMH.

IIpuBoanTh npuMepbl [apajuIeIbHOCTU u
NEPIEHIUKYJISIPHOCTH MPSIMBIX B IPOCTPAHCTBE.

Pacno3HaBath B MHOIOYTOJIbHMKAaX NEPHEHAUKYJSPHBIE H
napajuleibHble  CTOPOHBL. HM300pakaTh MHOIOYTOJBHUKH C
napaieIbHbIMH, TIEPICHIUKYISIPHBIMA CTOPOHAMH T10 00pasILy.
Haxoauth paccTosiHue MEXAy ABYMs TOYKaMH, OT TOYKH M0
NpsAIMOM, IUIMHY IIyTM Ha KBAaJApaTHOM CETKE, B TOM 4YHCIIE
UCIOJIB3Ys IIU(POBBIE PECYPCHI.

JApoou
(32 v)

OObIkHOBEeHHast ~ JpoOb, OCHOBHOE  CBOWCTBO  JIpoOH,
cokparenue apodeit. CpaBHEeHHE U YIIOPsAI0YMBaHUE IPOOEH.
JlecsaTuunble JpoOu 1 MEeTpUYecKas CUCTeMa Mep.

Apudmernueckue  OecTBUS € OOBIKHOBEHHBIMH U
JECATUYHBIMU JPOOSMHU.

OtHomreHue. [leneHue B JaHHOM OTHOIICHHH. *Macmra0 *,
MIPOTOPIIUSL.

[TonsTre mporeHTa. BhIuuciieHne MpOIEHTa OT BEIHYUHBI U
BEJIMYMHBI 110 €€ MPOLICHTY.

Perienne TeKCTOBBIX 3a/1a4, COACPIKALIUX APOOH U TMPOIICHTHI.
[Ipaktuyeckas padora «OTHOLICHHE JTUHBI OKPY>KHOCTH K €€
JUAMETPY».

CpaBHHMBaThL W YNOPSIOYMBATH JPOOU, BBHIGHPATH CIOCOD
CpaBHEHHS IpoOeit.

IpencraBasTh JecATUYHBIE IpOOM B BHUAE OOBIKHOBEHHBIX
npoOeil 1 OOBIKHOBEHHBIE B BUJE JCCATHYHBIX, HCMOJIbL30BATH
IKBHBAJIEHTHBbIE TPEACTABJIeHUs IPOOHBIX YHCENT MpPU HX
CpPaBHEHHMH, TP BBIYUCICHUAX (TpH HEOOXOAUMOCTH C
HaIPaBJIAIOIIEN TOMOIIBIO).

Hcnoab3oBaTh JeCATHYHBIE JpoOM Tpu  peoOpa3oBaHUU
BEJINYUH B METPUYECKON CUCTEME MEP.

BoInoHATs apupmMeTnyecKne AeiicTBHS C OOBIKHOBEHHBIMH U
JECATUYHBIMH JPOOSMHU.

BoryucasarTs 3HAYCHUS BBIPAXKCHUH, coepIKalnX
OOBIKHOBEHHBIE M JECATUYHbIE  JpOoOW,  BBIOJIHATH
npeoOpa3oBaHusi 1pobOeii, BHIOHPATHh CNMOCO0, NPUMEHSATH
CBOIiCTBA apu(PMETHUECKUX HCUCTBHHA I paIlOHATH3AIUN
BBIUHCIICHUM.




CocTaBJiisiTh OTHOIICHHS M TPONOPLHUH, HAXOAUTH OTHOILCHUE
BEJIMYMH, JISTIUTh BEIMYMHY B JJAHHOM OTHOIICHUH.

HaxoauTh 3KCHEPUMEHTANLHBIM NYTEM OTHOLICHUE JUIMHBI
OKpY)KHOCTH K €€ juamerpy (Ipd HEOOXOOUMOCTH C
HaIPaBJIAIOIIEN TOMOIIBIO).

HaxomuTh MaciTal® miaHa, KapThl U BBIYHMCIATH PACCTOSIHUA,
UCTOJIB3Yys MaciTad ¢ OMopoi Ha aNrOPpUTM yUEOHBIX IEHCTBHIA.
OOBSACHATBD, UTO TAKOE MPOLEHT, YIOTPEOIIATH 000POTHI peuu co
CIIOBOM «IIPOIICHT». BhIpaxaTh NMPOLEHTHI B Ip0o0sSX U ApoOH B
MPOIEHTAX, OTHOIIECHHUE JBYX BEJIMUMH B MPOLICHTAX.
BbIYHCAATDH MPOIEHT OT YHCIIA M YHCIIO 10 €ro MPOIICHTY.
Oxpyrasite JpoOu U MPOLEHTHI, HAXOAUTh MPUOIMKEHHUS YHCEIT
pU HEOOXOAUMOCTH C UCIIOIB30BAHUEM BH3YaJIbHOM OMOPHI.
Pematp 3amaum Ha YacTH, TMPOLEHTHI, MPOMOPLUH, Ha
HaXOXXJeHHEe APOOH (ITPOIEHTA) OT BETUYMUHBI U BETMUMUHBI TTIO €&
npobu (TmpoleHTy), ApoOH (MPOIEHTa), KOTOPHIA COCTaBIISICT
onfHa BenuuuHa oOT aApyrou. IlpuBoauTh, pa3doupars,
OIIEHNBATDH PA3JIMUHBIC PELICHUS, 3aMMCH PEIICHUI TEKCTOBBIX
3a7a4 Mpu HEOOXOIMMOCTH C HAMPaBJISIONIEH TOMOIIBIO.
U3Baekary uHpopManmuw u3 TaONIMIl W JMarpamw,
MHTEPIPETUPOBATH TabJIMYHBIC JIaHHBIE, OTIPEIENISATh
HauOoJIbIIIee U HAUMEHBILIEE U3 MPE/ICTABICHHBIX JAHHBIX.

Harassnnas
reoMeTpus.
Cummerpus
(6 9)

*Oceas cummetpus. LleHTpanbHas CHMMETpHSI.

[TocTpoeHrne CUMMETPUYHBIX QUTYD.
CumMmeTpus B IPOCTpaHCTBE™.

Pacno3HaBaTh Ha 4epTeXax U M300paKEHUSIX, H300pakKaTh OT
PYKH, CTPOHTH C MOMOIIBIO HHCTPYMEHTOB (QUTypy (OTpe3oK,
JIOMaHYI0, TpPEYTrOJbHHUK, IPSAMOYIOJbHUK, OKPY>XHOCTb),
CUMMETPUYHYI0 [JAaHHOM OTHOCUTEIBHO NIPSIMOW, TOYKH C
HaIIpaBJISAOLIECH IOMOIIBIO.

Haxoauth npuMepbl CUMMETPUH B OKPYKAIOIIEM MUDE.
MopneaupoBarh u3 Oymaru 1Be (QUIYpbl, CHMMETpPUYHBIE
OTHOCHUTEIIBHO INPSIMOM; KOHCTPYHMPOBATh TI'€OMETPUYECCKUE
KOH(UTypaIiH, UCTIONIb3YSl CBOUCTBO CHMMETPUH, B TOM YHCIIE C
MTOMOIIEI0 ITU(POBBIX PECYPCOB C OMOPOIl HA ANTOPUTM YIEOHBIX
JNEUCTBUMN.




Beipakenus
¢ OykBamMu
(69)

[Tpumenenne OyKB JUIsl 3aIMCU MaTEeMaTHYECKUX BBIPAKCHUN U
npeuiokeHuil.  *BykBeHHbIE  BBIDQKEHUS M YHCJIOBBIC
IMOJACTAaHOBKU*.

bykBeHHBIE paBEHCTBA, HAXOKICHUE HEU3BECTHOIO KOMIIOHEHTA.
DopMyIIBL.

Hcnoan3oBaTh OYKBBI JUIsI 0003HAYSHMS YMCEI, TIPU 3alHCU
MaTeMaTU4YEeCKUX  YTBEPXKICHUH, COCTaBIATH  OyKBEHHBIC
BBIPAJKEHUS 110 YCIOBUIO 33J]a4H.

HccnenoBarh  HECIOXHBIE  UYUCIIOBBIE  3aKOHOMEPHOCTH,
UCIOJIb30BaTh OYKBBI JUIS UX 3aITUCH.

BbIuncasTh YMCIOBOE 3HAUEHUE OYKBEHHOTO BBIPAXKEHHS HPU
3aJJaHHBIX 3HAUYEHUSAX OYKB C OMOpPOW Ha AITrOPUTM Y4eOHBIX
JNEUCTBUMN.

3anuceiBaTh ¢popmybr: nepuMeTrpa M o u
IPSIMOYTOJIbHUKA, KBaJApaTa; JJIUHBl OKPYKHOCTH, IIJIOLIAAN
KPYT'a; BBINOJHATH BHIMHCJIEHHS 110 3TUM (hOpMyJIaM.
CoctraBasaTh (OpMYJIbI, BBIPAXKAIOIINE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSHUE; 1I€HA, KOJIMYECTBO,
CTOMMOCTB; TPOU3BOJUTEIHHOCTh, BpeMs, 00bEM pabOTHI;
BBITIOJIHATH BBIYUCICHHS IO 3TUM (hOopMyIIaMm.

HaxomuTh  HEU3BECTHBII  KOMIIOHEHT  apU(PMETHYECKOro
JNEUCTBUA.

Harassnnas
reoMeTpus.
Durypsi

HA IJIOCKOCTH
(14 9)

YeThlpEXYronbHUK, [IPUMEPBI YETBIPEXYTOJILHUKOB.
IIpsMoOyronpHUK, KBaapaT: CBOWCTBA  CTOPOH,  YIJIOB,
JUaroHaJIeH.

N3mepenue yriaos. Buasl TpeyroibHUKOB.

[lepumerp MHoroyrompHuka. Ilmomanp ¢urypsl. dopmyiisl
nepuMeTpa W IUIOMAgM OpsMoyroibHuka. [Ipubmmxénnoe
M3MEpEeHue miouanu Guryp.

*[Ipaktuueckas padora «Ilnomans kpyra» *.

N300paxkaTh HAa HEIMHOBAHHOW U KiIeT4aTod Oymare cC
HCIIOJIb30BAHUEM YepTEKHBIX UHCTPYMEHTOB
YETBIPEXYT OJIbHUKH c 3aJaHHBIMU CBOMCTBAaMH: c
NapajuIeIbHBIMY, NEPIEHANKYJISIPHBIMHA, PAaBHBIMH CTOPOHAMH,
OpSMBIMH  yIJIaMd HM  JIp., PAaBHOOEAPEHHBIN TpPEyroJIbHUK.
IIpennarars U 006CyA1aTh COCO0bI, AJATOPUTMBbI IIOCTPOEHUS.
HccaenoBarb,  HCIONB3YS  OKCIIEPUMEHT,  HaOIIOJICHUE,
MOJIEIMPOBAaHUE, CBOMCTBA  IPSAMOYIOJbHUKA,  KBaJpara,
pa3duBaTh Ha TPEYTOJILHUKHU C OTMIOPOI Ha BOIIPOCHBIH IIJIaH.
O00CHOBBIBATH, ONMPOBEPraTh C IOMOULIBI0 KOHTPIIPUMEDPOB
YTBEPKICHUSI O MpPSAMOYIOJIbHUKE, KBajpaTe, pacmo3HaBaTh
BEPHBIE U HEBEPHBIE YTBEPKICHUS.

H3MepaATh U CTPOMUTH C MTOMOILIBIO TPAHCIIOPTUPA YIJIBL, B TOM
YHClI€ B MHOI'OYI'OJbHUKE, CPABHMBATH YIJIbI; PACHO3HABATH
OCTpBIE, IIPSIMBIE, TYIIbIE, PA3BEPHYTHIE YIJIBL.

Pacno3naBathb, H300pakaTh OCTPOYTOJBHBIN, IPSIMOYTOJIbHBIN,




TYIIOYT OJIbHBIM, paBHOOEPEHHBIH, PaBHOCTOPOHHUM
TPEYrOJIbHUKKA (IIpU  HEOOXOIUMOCTH C  HCIOJb30BAaHHEM
BU3YyaJIbHOU OMOPBHI).

BbruncasaTs [IEpUMETP MHOI'OyT'OJIbHUKA, omanb
MHOTOYTOJIbHUKA pa30MeHHEeM Ha MPSIMOYTOJILHUKU, HA paBHBIC
¢GUryphl, HCHOJB30BATH METPUUYECKUE EIUHHIBI H3MEPEHHS
JUTUHBI U TUIOIIAIU C OTIOPOI Ha aJITOPUTM yUeOHBIX JICHCTBUH.
Hcnonb3oBath NpulIMKEHHOE M3MepeHHe UIMH U IIOANCH
Ha Kjer4yaroil Oymare, NpUOMIKEHHOE W3MEPEHHUE JTHMHBI
OKPY’KHOCTH, IUIOLIAAH Kpyra.

IHoao:xkuTeabHBIE U

Ienple  4yucina. *Monynb 4yucia, reomMerpuyeckas

IIpuBoauTH, NpHUMepPHI HCIOIL30BAHHUS B PEAIBHOU KU3HU

OTpULATEJbHbIE | MHTEPIpeTanus MOAyIs. YUCIOBbIE MPOMEKYTKH *. II0JIO)KUTEIBHBIX U OTPULIATENBHBIX YUCEIL.
yucjaa TToNOKUTENBHBIE M OTpUIATeNbHble uHcia. CpaBHeHHe N300paxkaTh 1ie/IbIE YUCIIa, MOJIOKUTEIbHBIE U OTPULIATEIbHBIC
(40 ) TOJIOKUTENBHBIX M OTPULATENBHBIX uncel. Apudmernyeckue | THCIa TOUKaMH Ha YHMCIIOBOM IIPSIMOM, HCIO0JIb30BaTh YUCIOBYIO
JIEHCTBHS C HOJIOKUTENBHBIMA U OTPUIATENbHBIMY unciamy. | TPAMYTO VT CPABHCHHS HHCCIL.
PelleHre TeKCTOBBIX 3a1a4. IIpumeHsiTH NpaBHUJIA CPABHEHUS, YNOPSAA0YUBATHL LIEIIbIC
qucia; *HaAXOAUTh MOAYJIb uicia ™
@opMyJIMPOBATH MPABUJIA BEIYUCIEHUS C TIOJOXKUTEIBHBIMU U
OTPHULIATEJIbHBIMUA YHUCIAMH, HAXOJAMThb 3HAYEHHS] YHUCIIOBBIX
BBIPAXKECHUM, coepKaluX JNEUCTBUSA
C TIOJIOKUTEIBHBIMA M OTPHUIATENbHBIMU YUCIAMU  TIPH
HEOOXOIMMOCTH C OMIOPOM Ha AITOPUTM IPaBUIIA.
IIpumeHATH CBOMCTBA CIHOXKEHUA U YMHOXEHUS A
npeoOpa3oBaHusl CYMM H ITPOU3BEACHUH.
IIpencraBienue [IpaMoyronpHass  CUCTEMa  KOOpPAMHAT Ha  IUIOCKOCTHU.| O0BACHATHL M WJIIOCTPUPOBATH MOHSITHE IPSMOYIOJIBHOU
AAHHBIX KoopauHathl TOUKH Ha MIIOCKOCTH, abCIiicca U OpIHATA. CUCTEMBl  KOOpAMHAT  HA  IUIOCKOCTH,  MCIOJIb30BaTh
(6 9) CTonGuaThie M KPYrOBBIC THATPAMMEL. TEPMHUHOJIOTHIO; CTPOUTH HA KOOPAMHATHOM MJIOCKOCTU TOYKH U

[Tpaktuyeckas padora «IloctpoeHue quarpamm.
Pemrenne  TEkCTOBBIX — 3a1ad,  COAEpIKAIIMX
MpeJCTaBJICHHbIC B TAOIMIIAX U HA IUArpaMMax.

JIaHHBIE,

Gurypsl Mo 3aJlaHHBIM KOOpPJIWHATAM, HAXOAUTH KOOPIMHATHI
TOUEK.

Yurath cTonbuaThie u KpYTrOBbIE JarpaMMbl;
WHTEPIPETHPOBATH JIAHHBIC; CTPOUTH CTOJIOYATHIEC TUArpaMMBI.
HUcnoan3oBath mHGOPMAIHIO, TIPSACTABICHHYIO B TaOIUIAX,




Ha AuarpaMmax i pPEUIeHHs] TEKCTOBBIX 3a7ady M 3a1ad u3
pEATBHOMN KU3HHU.

Harassnnas
reoMeTpus.
Durypsi

B IPOCTPAHCTBE
(9 9)

*[IpsiMOyTONBHBIN Napaiesnenunes, Kyo, npusma, nupamuia,
KOHyC, muiauHzap, 1map u  chepa.  H3oOpaxkeHue
[IPOCTPAHCTBEHHBIX ¢uryp. [Ipumepst pa3BEPTOK
MHOTOI'PaHHUKOB, IIMJIMHAPA U KOHYCA.

IIpaxTrueckas pabora «Co3nanue MOZEIIEeH
MIPOCTPAHCTBEHHBIX (PUTYPH.

[Tonsatne o0BEMa; eauHHIBI U3MepeHus o0béMa. OO0BEM
PSIMOYTOJILHOTO Mapasuiesienumnesna, Kyoa, Gopmyisl oobéma ™.

Pacno3HaBaTh Ha 4epTEKax, pUCYHKAX, ONMUCHIBATH TUPAMULY,
IpU3My, LWIMHIP, KOHYC, IIap, HM300paxarb HUX OT pYKH,
MOJeJUpPOBaTh W3 Oymaru, IJIacTWJIMHA, MPOBOJOKH U JIp. C
Hanpasistomeil nomomeo. I[lpuBoanTh MpuUMepbl OOBEKTOB
OKpY>KaIOIIEero MUpPa, UMEIOUTNX (POPMBI Ha3BAaHHBIX Tell.
Hcnonb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo, TIpaHb,
OCHOBAHUE, BBICOTA, PANYC U AUAMETP, pa3BEPTKa.

N3y4aTh, UCHONB3YsI SKCIIEPUMEHT, HaONIOJICHHE, U3MEpPEHHE,
MOJIETTUPOBAaHUE, B TOM UHUCIIE KOMIIBIOTEPHOE, U ONMHMCHIBATH
CBOIICTBA HA3BAHHBIX TECJI, BBISABJATH CXOACTBA W Pa3In4Ms:
MEeXAy NUPaMUION U MIPU3MOM; MEXAYy LMIMHAPOM, KOHYCOM U
IapPOM.

Pacno3naBath pa3BEPTKU Napajuienenurnesna, Kyba, MpHU3MBI,
UPaMHbI, KOHYCa, HWIMHIPA; KOHCTPYHPOBATh JIaHHBIEC TEJa
U3 pa3BEPTOK, CO3aBaTb HX MOJEIU C HaIPaBIAIOLIECH
IIOMOILIBIO.

Co31aBaTh MoOJeJIH IPOCTPAHCTBEHHBIX ¢uryp (u3 Oymarw,
MIPOBOJIOKH, MJIACTUIIMHA U JIp.) C OMOPON HA aJITOPUTM yUEOHBIX
JNEUCTBUMN.

H3mepsiTh Ha Mogeasix: JUIMHBI pEOEp MHOTOTPaHHUKOB,
JUaMeTp Iapa.

Borunciasite mo  ¢gopmyaam:  00bEM  NPSIMOYTOJIBHOTO
napajienenunena, Ky0a; MCIONb30BaTh EIUHMUIBI U3MEPEHUs
00bEMa; BBIMHCIATH OOBEMBI TEJ, COCTABJICHHBIX M3 KyOOB,
napaulelenUIeoB; pemaTh 3aJa4| C PEAIbHBIMU JTaHHBIMU C
OIOPOi Ha CIIPaBOYHYIO MH(DOPMAITHIO.

IMoBTOpEHHUE,
00001IEHME,
cUCTeMaTHU3alus
(20 v)

[ToBTOpeHNE OCHOBHBIX MOHSATUH W METOAOB KypcoB 5 u 6
KJIacCOB, 0000IIEeHNEe U CUCTEMATH3AlIHs 3HAHUIA.

BoruucjasaTs 3Ha4CHUS BBIPAKECHUMN, COEPXKAIIUX HATYyPAJIbHEIE,
Lenble,  IOJIOKUTENbHBIE W OTpPULATENbHBIE  YHUCIA,
OOBIKHOBEHHBIE M JECATUYHbIE  JpoOW,  BBIOJIHATH
peoOpa3oBaHUs YHCEN U BBIPAKCHHA NPHU HEOOXOIUMOCTH C




HaIIpaBJISAOLIECH IOMOIIBIO.

Bb10npaTh cniocod cpaBHEHHS YHCEIl, BHIYMCIECHUN, IPUMEHSATH
CBOIiCTBA apu(PMETHUECKUX ICUCTBHHA I paIlOHATH3AIUN
BBIUHCIICHUM.

Pematpb npocreiimmue 3a1a4u U3 peaabHON )KU3HU, IPUMEHATH
MaTeMaTH4ecKHe 3HAHUA Ui DPEIICHUS 3aJad4 M3 APYyrux
IIPEAMETOB.

PemaTs npocreiimme 3aga4n pa3sHbIMHU CIIOCO0aMu.
OcyuiecTBJIAATh CAMOKOHTPOJb BBINOJHAEMbBIX JIEHCTBUU H
CaMOIIPOBEPKY pe3yibTaTa BEIYUCICHUN.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA» (I10 I'OJAM OBYUYEHMUS)

7 kaace (e meHee 102 u)

HasBanmne

pasaeJia (TemMbl)
Kypca (4uciio

OcHoBHOe conep:kanne

OcHOBHBIE BU/BI eSITeJILHOCTH 00y4aI0MINXCS

4acoB)
Yuciaau [ToHsATHE pAIMOHATLHOTO YHUCIIA. CucreMaTH3UPOBATH U 000TalIaATh 3HAHUSI 00 OOBIKHOBEHHBIX
BBIYHCJICHHUS. ApudmeTndeckne JEHCTBUS C paIlMOHAJIBHBIMU YHUCIIAMU. | U JECITUYHBIX APOOSX.
PanvonaanHbie CpaBHeHUE, YIIOPSAIOUYNBAHUE PAIMOHATLHBIX YHCE. CpaBHMBATBh H YHOPSI0YMBATH APOOH, TPe0oOPa3OBbIBas MPHU
L7 (W) 2] CreneHb C HATYPAITBHBIM [TOKA3aTEIEM. HEOOXOMMOCTH  JECATUYHBIE JpoOU B  OOBIKHOBEHHBIE,

(25 1)

Pemienne OCHOBHBIX 33aJau Ha APOOH, MPOLEHTHI U3 PEATbHOM

IIPaKTUKHU.
IIpu3Haku  #EIUMOCTH,  Pa3IOKECHUSA
HaTypaJIbHBIX YUCEIL.
PeanbHble 3aBUCUMOCTH. IIpsimas
IIPONOPLIUOHATIBHOCTH.

MHOXHUTCIN

OOBIKHOBEHHBIC B JIECSATHYHBIC, B YACTHOCTH B OECKOHEUHYIO
JECITUYHYIO IPOOB.

IIpumensiTb  pa3sHooOpa3Hble  CcHOCOOBI M NPHEMBI
BBIYMCJIEHUS 3HAYEeHMii APOOHBIX BbIPAXKeHUIl, CoIepKaIIUX
OOBIKHOBEHHBIE W  JECATHYHBIE JpOOM: 3aMEHATh IpH
HEOOXOMMOCTH  JECATUYHYIO  JApoOb  OOBIKHOBEHHOW U
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOJUTH BhIpakeHUe K (opme,
HauOonee yOOOHOM Ui  BBIYMCIEHUH, NpeoOpa3oBBIBATH
IpoOHBIE BBIPAKEHHUS HA YMHOXCHHME M JICIEHUE IECATUYHBIX




apo0eil K AEUCTBUSAM C LENIBIMU YUCIIaMU (ITPU HEOOXOAMMOCTH C
HaIPaBJIAIOIIEN TOMOIIBIO).

IIpuBoAuTH 4YMCJIOBble U OYKBeHHbIe NMPUMepPbl CTEHEHHU C
HATYpaJbHBIM TIOKa3aTesieM, OOBSCHSS 3HA4YeHUS OCHOBAHUS
CTENIEHU U TOKa3aTessl CTeNEHU, HAXOAUTh 3HAUCHUs CTereHei

Buza a’ (a — moGoe palMOHATBLHOE YMCIIO, I — HATYpalbHOE
YHCII0) C OMOPOil Ha CIIPAaBOYHYIO HH(POPMALIHUIO.

Ilonumare cMbICA 3anMCH OOJIBIIMX YHCEJ C MOMOLIBLIO
AeCATHYHBIX Apoleil M cTeneHel ynciaa 10, IpUMEHATH UX B
peabHBIX CUTyalusiX.

IIpumeHATH IPU3HAKU ACTUMOCTH, PA3I0KEHUS HA MHOKUTEIN
HaTypaJIbHbIX YUCEIL.

PemiaTes mpocreiinme 3a1a4u Ha 4YacCTH, IPOLEHTHL, IIPOIIOPLIHH,
Ha HaxXO0XIeHUE IpoOu (MPOLEHTA) OT BETMYNHBI  BETMUUHBI 10
e€ npoOu (TmpoIieHTy), Apodu (TPOIeHTA), KOTOPBIA COCTABIISET
onfHa BenuuuHa oOT aApyrou. IlpuBoauTh, pa3doupars,
OIleHMBATH PA3JINYHbIC PEILEHUS, 3alIUCH PEIIEHUN TEKCTOBBIX
3az1ad.

Pacno3HaBaTh M 00BSICHATH, OIIUPASACh HA ONIPEAETICHUS, IPSIMO
IIPONOPLIMOHAJIBHBIE u o0paTHO IIPONOPLINOHAJIbHBIE
3aBUCHUMOCTU MEKJY BEIMYMHAMU; NPUBOAUTH MPUMeEPBI dTUX
3aBUCUMOCTEHl W3 peaJlbHOTO MHpa, M3 JPYrux Yy4eOHBIX

IIPEIMETOB.
Pemarp mpocrelinne NMPpaKTHKO-OPMEHTHPOBAaHHbIC 3aJa4u
Ha  JIpo0dW, TNPOLEHTbl, TMNpPAMYKW H  O00paTHYIO

NPONOPUNOHAIBHOCTH, MPONOPLHH.

Auredpanyeckue
BBIPasKeHH S
(27 9)

byxBeHHbIe BbIpakeHHus. [IepeMenHble. JlonyCcTUMBIE 3HAYCHUS
nepeMeHHbIX. DOopMyIIbI.

IIpeoOpa3oBanue OyKBEHHBIX BBIPAKEHH, PACKPBITHE CKOOOK
U TIPUBE/ICHUE MTOO00HBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTEIEM.
MHoOrouneHsl. Crnoxenue, BBIYMTAHUE, YMHOKEHHUE

OBaagern HA 0azoBoM YPOBHE anreOpanveckou
TEPMUHOJIOTUEH M CHMBOJIUKOW, MPUMEHATH €€ B IPOLECCE
OCBOCHHMS y4eOHOTO MaTepuana.

HaxomuTh 3HaueHUsT OYKBEHHBIX BBIPQXECHUH NpPHU 3aJaHHBIX
3HA4YEeHUAX OYKB; BBIIIOJIHATH BEIYHUCICHUS 110 (OPMYIIaM.
BoInoHATH TpeoOpa3oBaHus LEIO0r0 BEIPAXKEHUSI B MHOTOUWIECH




MHOroujaeHoB.  @DopMynbl  COKpAaIIEHHOIO  YMHOXEHUS.
Pa3noxeHre MHOrO4IeHOB Ha MHOYKUTEIIH.

MPUBEICHUEM MOJOOHBIX CIIaraéMbIX, PACKPBITHEM CKOOOK.
BbINOIHATL YyMHOKEHHWE OJHOWIEHA HAa MHOTOWIEH U
MHOTO4YJE€HA HAa MHOTOWICH, MPUMEHSITh (OPMYJbl KBajapara
CYMMBI W KBaJpaTa pa3HOCTH C OINOPOM Ha CHPaBOYHYIO
UH(pOPMALIHUIO.

OcyuiecTBJIsATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIH
nyTEM BBIHECEHHUS 32 CKOOKHM OOIIEr0 MHOXKUTEINS, IPUMEHEHUS
¢dopMysBl  pa3HOCTH  KBaJpaToB, (OPMYNI  COKpAIIEHHOTO
YMHOXXEHHS C OIIOPOH Ha CIPAaBOYHYIO WH(POPMAIIHUIO.
Ipumensitb peoOpa3oBaHWE MHOTOWICHOB Ui pEIICHUs
pa3NUYHBIX 337a4 U3 MaTEMaTUKH, CMEXKHBIX IPEIMETOB, U3
peanbHOU MPAKTUKH.

3HAKOMHUTBCS ¢ HCTOPHEi Pa3BUTUS MAaTEMATHKH.

YpaBHeHus
U HEPaBeHCTBA
(20 v)

VYpasHeHue, IIpaBuIIa npeoOpa3oBaHus YpaBHEHUS,
PaBHOCHJIBHOCTb YPaBHEHUH.

JIuHeliHOe ypaBHEHHUE C OJHOM IIEPEMEHHOU

IIEPEMEHHOM, pEIICHUE IMHENHBIX YpaBHEHUN. Pemenue 3anau
C IOMOILBIO YPAaBHEHUM.

*JluHeliHOe ypaBHEHHE C IByMsI IEPEMEHHBIMU U €ro Tpaduk ™.
Cucrema 1ByX JMHENHBIX YPaBHEHUH C ABYMs NEPEMEHHBIMH.
Pemenune cucreM ypaBHEHHH CIIOCOOOM TIOJCTAHOBKH U
CII0COOOM CIJIOKEHHUS.

Pematp JIMHEWHOE YPAaBHEHHE C OJIHOM IIEPEMEHHOU, MPUMEH S
NMpaBmlJIa 1epexoia OT UCXOJAHOIO YPAaBHEHUS K paBHOCUIIBHOMY
eMy Oosee nmpocroro Buja. [IpoBepsATs, SBISETCS TN KOHKPETHOE
YHUCIIO KOPHEM YpaBHEHHUS.

[Moadupars mpuMepbl Nap 4YKUCEI, SABJSIOLIUXCS PELICHUEM
JIMHEWHOI'0 YPABHEHUS C JBYMS IIEPEMEHHBIMMU.

CTpouth B KOOPAMHATHOM IUIOCKOCTH TpaduK JUHEHHOro
YpaBHEHHsSI C JBYMs MEpEeMEHHBIMH (IIpU HEOOXOIMMOCTH C
UCIOJIb30BAHUEM CMBICIIOBOM OIOPHI); MOJNB3YACH TpaduKoM,
NPUBOIUTH MPUMeEPbI PELIECHUS YPaBHEHUS.

HaxomuTh pelieHue CHUCTEMbl IBYX JIMHEHHBIX YPaBHEHHUM C
JBYMSI IEPEMEHHBIMU C OTIOPOH Ha aJITOPUTM YUEOHBIX ICHCTBHHA.
CocTaBJsITh M pemiaTh yPaBHEHUE UM CUCTEMY YPAaBHEHUH 110
YCIOBHUIO 3aJa4d, MHTEPIPETUPOBATL B COOTBETCTBUU C
KOHTEKCTOM 3a/lauyd IIOJy4ECHHBIM pE3yJbTaT C ONOPOM Ha
BOIIPOCHBIH IIJIAH.

Koopaunatsl
U rpauKu.
DOyHKIMH

Koopaunara Touku Ha mnpsMoil. YucIoBbIE NPOMEKYTKH.
PaccrosiHue Mex 1y AByMsI TOUKaMU KOOPAVMHATHOU NPSMOKN
[IpsamoyromnpHas cuctemMa KOOpJAMHAT Ha TIIOCKOCTH. [Ipumepsl

H3o06paxkars Ha KOOPJAMHATHON IpSAMOi TOYKH,
COOTBETCTBYIOIIUE 3aJaHHBIM KOOpAMHATaM, JIy4H, OTPE3KH,
WHTEPBAJIbI; 3aMCHIBATh UX Ha aJreOpandecKoM s3bIKe.




(24 1)

rpaduKoB, 331aHHBIX (hopMyTamu. UTeHne rpaukoB peabHbIX
3aBUCHUMOCTEN.

[Tonsatue ¢ynkumu. I'padpuk ¢ynkumuu. CpoiicTBa (QyHKIUIL.
Jluneiinas  ¢ynkuma. Iloctpoenune rpaduka JIHUHEHHON
¢yukuuu. I'padux pynkmmm y = kx + b.

OtMeuyaTh B KOOPAMHATHON MJIOCKOCTH TOYKH 10 33JaHHBIM
KOOpJIMHATaM; CTPOUTHh TI'paUKU HECIOXKHBIX 3aBHCHUMOCTEH,
3aJJaHHBIX (OpPMYyJIaMH, B TOM YHUCIE C TOMOUIbIO HU(PPOBBIX
nabopaTopuil.

IIpuMensiTh, H3y4aTh NPEeUMYIECTBA, MHTEPNPETHPOBATH
rpaduuecKkuii crocod MpeACTaBICHUS U aHAIN3a Pa3HOOOpa3HOM
KU3HECHHOH NH(pOpMAIHH.

OcBanBaTh Ha 6a30BOM YPOBHE NMOHATHE (YHKLIUH, OBIA/IEBATH
(YHKIMOHATLHON TEPMHHOJIOTHEH.

Pacno3naBarh iuHeliHyl0 QyHKIUI0O y = kx + b, onmHChIBATH
e¢ CBOMCTBA B 3aBUCUMOCTH OT 3Ha4eHU Kod(puumeHToB k u b
(pu HEOOXOAUMOCTH C OMOPOI Ha ANTOPUTM IPABUIIA).
Crpountsh rpaduxm JTuHeHHON QyHKIMH, QyHKIMU y = kx + b
Hcnonbs3oBaTh nng)poBbIe pecypebl LI TOCTPOEHUS TpaduKoB
(GyHKUMN ¥ U3y4YeHUS UX CBOWCTB.

[IpuBOIUTE TpPUMEpPH! JIMHEHMHBIX 3aBUCUMOCTEM B PpEAIBHBIX
nporeccax U sSBJICHUSAX.

IloBTOpEHUE
1 00001IeHHe
(69)

[ToBTOpEHME OCHOBHBIX MOHATUH M METOAOB Kypca 7 Kiacca,
0000111eHIe 3HAHUH.

BbiOnpaTrh, mNpUMeEHATH CHOCOOBI  CPAaBHEHUSA  YHCEIl,
BBIUMCIICHUH,  TpeoOpa3oBaHUil  BBIPAKEHUH,  pEIICHUs
yYpaBHEHHI IPU HEOOXOIUMOCTH C HAIPABJISIIONIEH TOMOIIBIO.
OcyuiecTBJIAATh CAMOKOHTPOJb BBINOJHAEMBIX JEHCTBUA H
CaMONPOBEPKY pe3yjbTaTa BBIUUCICHUH, IpeoOpa3oBaHui,
IIOCTPOCHHUH.

Pematpb npocreiimmue 3a1a4u U3 peaabHON )KU3HU, IPUMEHATH
MaTeMaTH4YecKHe 3HAHUA Ui DPEIICHUS 3aJa4 U3 APYyIrux
IIPEAMETOB.

Pemiate mnpocreiiline TEKCTOBBbIE 3aJa4d, CPaBHHUBATD,
BbIOUPATH CHOCOOBI PELICHUS 3a/1a4UH.

8 kiacc (ue menee 102 u)




Ha3Banmue
pasaeJia (TemMbl)
Kypca (4uciio
4acoB)

OcHoBHOe conep:kanue

OcHOBHBIE BH/BI JeSITeJILHOCTH 00y4aI0MINXCS

Yuciaa u
BbIYHCJICHHS.
KBagpaTtnsble
KOpPHH

(159)

KBanpatHslii kopeHb U3 uncina. *IloHsTre 00 HppaMOHATBHOM
yucye. JlecaTuuHble MPUOIMKEHUS UPPALMOHATIBHBIX YHCE.
JletictBuTenbHble uncia. CpaBHEHHE JEHCTBUTENBHBIX YUCET *.
Apudmerndeckuil KBaJpaTHBIH KOPEHb.

VpaBHeHuE Buaa x> = a.

CaoiicTBa apu(pMETHIECKIX KBaJpaTHBIX KOpHEH.
[IpeoOpazoBaHre  YHUCIOBBIX  BBIPAKEHUH,  COAEpIKAIIUX
KBaJpaTHbIEC KOPHHU.

®opmyHpoBaTh ONpeneJeHne KBAJAPaTHOrO KOPHS U3 YHCIA,
apu(METHYECKOT0 KBAJPATHOTO KOPHS MPU HEOOXOIUMOCTH C
BHU3yaJIbHOU OIIOPOX.

I[puMensiTh ONEpPaAIMIO U3BJICUCHHS KBAJAPATHOTO KOPHS W3
YHCIa, HCMOJIb3Y IIPH HE00X0AUMOCTH KAJIBKYJISTOP.
OuneHuBaTh KBaJpaTHbIE KOPHM LEJIBIMH  YHCIAMH |
JECATUYHBIMH JPOOSMHU.

CpaBHUBaTL ¥  yNOPAJ0YMBATH  PALMOHAIBHBIE U
UppaloHaIbHbIC YHCIIA, 3alICAaHHBIE C MOMOIIBIO KBAaJIPATHBIX

KOpHEH Mpu HEOOXOAMMOCTH € HAIIPABJISIOUICH MOMOIIBIO.

I/ICCJ'Ie)lOBaTb YpaBHCHUC )C2 = d, HaxOoJUTb TOYHBIC H

npubInKEHHBIE KOpHU Tipu a > 0.

HccaenoBath CcBOMCTBA KBAJpaTHBIX KOPHEH, IPOBOISA
YHCJIOBBIE OJKCIIEPUMEHTBI C HCIOJIB30BAHUEM KaJIBbKYJIATOpA
(komIIBIOTEPA).

IlpuMeHaTE CBOMCTBA apu(pMeTHYECKHX KOpHEeH I
npeodpa3oBaHus BbIPasKEHHUIA.

BbinosHATs, mpocTelimue nNpeodOpa3’oBaHUSl  BLIPAKCHMM,
COJIEpKaIllNX KBaJpaTHbIE KOpHU. BplpakaTb NEepeMEHHBIE W3
reOMETPUUECKUX U (pu3ndeckux (GopMyi npu HEOOXOIUMOCTH C
OIIOpOM Ha IPaBUIIO.

BorunciasaTs 3HaUeHHs BBIPAXKEHUN, COJEp/KalIUX KBaJpaTHbIE
KOpPHH, HCIIONB3YSl IPH HEOOXOAUMOCTH KAJIBbKYJIATOP.
Hcnonab3oBaTh B XOAE PpEIIEHUS 3aJad  dJIEMEHTapHbIE
NPEJCTAaBICHUS, CBA3aHHBIE C MPUONMKEHHBIMU 3HAYCHUSIMU
BEJIMYMH.

3HAKOMUTBHCS C UCTOPUEH pa3BUTHS MATEMATHKH.

Yuciaan

Crenenb c 11enbIM TokazareneM. CTaHAapTHas 3alKich YUCIIA.

dopmMyaMpoOBaTh ONpe/eJieHHe CTEIICHH C LIEJIBIM II0Ka3aTesIeM




BBLIYMCJICHHS.
Crenenn

¢ eJbIM
Nnmoka3artejeM
(74)

Pa3mepbl 00BEKTOB OKpyXkaromero Mupa (OT IJIEMEHTapHBIX
YaCTHI] 0 KOCMUYECKUX OOBEKTOB), JITUTEIHHOCTD MPOIIECCOB
B OKPY’KaIOLIEM MUpE.

CBoiicTBa CTENEHU C IEJIBIM MTOKa3aTelIeM.

(pu HE0OXOAUMOCTH IO BU3YaJIbHOMN OIOpE).

IpeacTaBasTh 3aMUCh OOJIBIITNX U MAJIBIX YHCENT B CTAHJAPTHOM
Buje. CpaBHMBAThL 4YHCIa M BEIUYMHBI, 3alMCAHHBIE C
ucnosb3oBanueM crenenu 10.

Hcnonab3oBaTh 3amMch 4YKMCEI B CTaHJApPTHOM BUAE AN
BBIPQXKECHUS Pa3MepPOB OOBEKTOB, JIUTEIBHOCTH MPOIECCOB B
OKpY>KaroIlleM MHUpE.

®opmMy/IMpPOBaTh, 3aIUCLIBATL B CHMBOJIHYECKOH (popme H
WLIIOCTPHPOBATh NPHUMEPAMM CBOMCTBA CTEIIEHU C LEIBIM
nokaszareaeM (Ipu  HEOOXOAMMOCTH C  HCHOJb30BAHUEM
BU3YyaJIbHOU OMOPBHI).

I[pumensitb  cBoiicTBa  CTENeHW Il IpeoOpa3oBaHUS
BBIPAKEHUH, COJEpP)KAIMX CTENEHU C LEIbIM I0Ka3aTeleM C
UCIOJIb30BAHMEM  CIPAaBOYHON uWH(pOpManuu. BbIMOJHATH
AelicTBUSI C YUCIAMM, 3allUCAaHHBIMU B CTaHJApPTHOM BUJE
(YMHOX€HUE, AeJIeHUEe, BO3BEJCHUE B CTEIICHB).

Auredpanyeckue
BBIPasKeHH .
KBaaparubiii
TPEXYJIeH

(59

KBanparsblii TpéxuseH. Pa3znoxeHue KBajpaTHOrO TpEXdsieHa
Ha MHOXUTEIHN.

Pacno3naBarb  KBaapaTHBIM  TPEXWICH,  yCTaHABIUBATH
BO3MOKHOCTB €0 pa3JIOKCHUS Ha MHOKHUTEIIN.

PacknagpiBaTh HAa MHOMKMTEJIHM KBaJIPAaTHBIM TPEXWIEH C
HEOTPULIATENIbHBIM TUCKPUMUHAHTOM TIPU HEOOXOIUMOCTH C
OIIOpOM Ha AIITOPUTM IIPABUIIA.

Auredpanyeckue
BBIPasKeHMH .
Auredpanyeckasi
ApooOL

(154)

Anrebpanueckast 1poOb. [lomycTumble 3HaUCHHS TIEPEMEHHBIX,
BXOJIAIINX B anredpanveckue BeipakeHus. OCHOBHOE CBOHCTBO
anreOpandeckoil 1poou. Coxparienue Apooei.

Cnoxenue, BBIYUTAHUE, YMHOXKEHHE M JIeJICHHE
anreOpandyeckux apobeii. [IpeoOpasoBaHue BBIpaXEHUIA,
coZiep Kalux anreOpandeckue ApooH.

3anuceiBaTh anredOpanueckue BoipaxkeHus. Haxoaurs o0nacth
OIIpEeETIEHUS PALlMOHAIILHOTO BBIPAXKEHHUS.

BbINOJHATH YKCIOBBIE MOJCTAHOBKH M BBIYMCJIATH 3HAUCHHE
IpoOH, B TOM YHCIIE C TOMOIIBIO KaIbKYJISATOPA.
®opMyapoBaTh OCHOBHOE CBOICTBO anreOpandeckoi ApooH u
NPUMEHSITH €T0 JUIA TpeoOpa3oBaHus APOOEH.

BbINoHATL AeiicTBUSI C aNreOpandyecKuMu JApoOsIMH  TIpU
HEOOXOIMMOCTH C Hampasisiomed momouibio. [IpuMeHsaTs
npeoOpa3oBaHusl BBIPAKEHUN ISl pelieHus 3aaad. Beipakarh
nepeMeHHble 13 (QopMyn ((PUBNYECKUX, TEOMETPUUYECKHUX,
OIMCHIBAIONINX OBITOBBIE CUTYAIlMM) IMPH HEOOXOJUMOCTH C




HaIIpaBJISAOLIECH IOMOIIBIO.

YpaBHeHus

1 HepaBeHCTBA.
KBagpaTtnsble
YPaBHEHHS
(154)

KBanparHoe ypaBHeHue. HemonHoe KBajpaTHOE ypaBHEHHUE.
dopmyna KopHel kBagpaTHOro ypasHeHus. *Teopema Buera™.
Pemenue ypaBHeHui, cBOAAIMXCA K KBaAgpaTHbIM. [Ipocreiimue
IpOOHO-palMOHATbHBIE YPaBHEHHUSI.

Pemenne TEKCTOBBIX 3aJad C IOMOIIbIO  KBaJApaTHBIX
YPaBHEHHH.

Pacno3naBaTh KBaJpaTHbIC YPAaBHCHUS.

3anuceiBaTh (OpMYJy KOpHEH KBaJpaTHOIO YpPaBHEHHS,
peliaTh KBa/paTHble YPaBHEHHs] — IIOJIHbIC U HEIOJHBIE (C
HCIOJIb30BAHMEM CIIPABOYHOI HH(OpMAIIHH).

IIpoBoauTs  mHpocTedlIMEe  HMCCICI0OBAHUS  KBAJPATHBIX
YDPaBHEHHH.

Pematb ypaBHeHusi, CBOIAIIMECA K KBaJPAaTHBIM, C IIOMOIIBIO
npeoOpa3oBaHUi U 3aMEHON IEPEMEHHON C OMOPO Ha aJITOPUTM
IIpaBuUIIa.

Ha0arogate M aHaaM3MpoBaTh CBSA3b MEXKIY KOPHAMU U
Kod(ppuLIEeHTaMH KBaJIPaTHOTO ypaBHEHHUSI.

*[IpuMeHsTh TEOpEMY Buera JUIsL pelIeHus
3a/1a4 (C UCTIOIB30BAaHUEM 00pa3ia)™.

Pemath TekcTOBBIE 3agauM aNreOpanvyeckuM CIIOCOOOM:
NEPEXOAUTh OT CIOBECHOM (DOPMYITUPOBKH YCIOBUS 334l K
anreOpandyeckoil Mojenn MmyTéM COCTaBJICHUS YpaBHEHUS (TIpH
HEOOXOIMMOCTH C  HalpaBIsIOMIEd IOMOIIBIO);  pelaTh
COCTABJICHHOE YPaBHEHUE; HHTEPIIPETUPOBATH PE3ysIbTaT.
3HAKOMHUTBCS € HCTOPHEl Pa3BUTUS alnreOpsl.

YpaBHeHus

U HEPaBeHCTBA.
Cucrembl
ypaBHeHHH

(13 4)

JluneliHoe ypaBHEHHE C JBYMS IEPEMEHHBIMHU, €ro Tpaduk,
IIPUMEPBI PELICHUS YPABHEHUH B LIEJIbIX YHUCIIAX.

Pemrenne cucreM [OByX JIMHEHHBIX YpPaBHEHMM C JByMs
nepeMeHHbIMU. [Ipumepsl pelleHuss CHUCTEM HEJIMHEWHBIX
YPaBHEHUU C ABYMS IIEPEMEHHBIMM.

*'paduueckas  MHTEpIpeTanmuss ypaBHEHUS C  JAByMs
MEpPEMEHHBIMHU U CUCTEM YPaBHEHHUH C IBYMs NIEPEMEHHBIMHU *,
Perrenne TEKCTOBBIX 3a/1a4 C IIOMOLIBIO CUCTEM YPABHEHUN.

Pacno3HaBaThb JIMHEIHBIE YPABHEHUS C JBYMS [IEPEMEHHBIMMU.
Crpouth rpaduku JHHEHHBIX YpaBHEHUH, B TOM 4HCIE
nucnoab3yss unudpoBble pecypcbl (IpH HEOOXOOUMOCTH C
OTIOPOI Ha aNTOPUTM YUEOHBIX NeHCTBUI).

Pazimuarth napauienbHbIE U MEPECEKAIOIIMECS MPSMBIE 10 UX
YPABHEHUSM.

Pemarp cucreMsl JAByX JIMHEHWHBIX YPaBHEHHHW C JBYMs
IIEPEMEHHBIMU TOJCTAHOBKOMN U CII0KCHUEM.

Pemartp npocreiiye CUCTEMBI, B KOTOPBIX OJHO U3 YPaBHEHUM
HE SIBJIIETCS TMHEHHBIM MPU HEOOXOAMMOCTH C HANpaBIISIONMIEH
IIOMOILIBIO.

*[IpuBoAUTL TpauyYecKyl0) HHTEPNPETANMI0 PCLICHUS




YPaBHEHHSI C IByMs IEPEMEHHBIMU U CHCTEM YPaBHEHHI C ABYMS
nepeMeHHbIMH. *
Pemath TeKCTOBBIE 3a1a4H AITeOPaAUECKUM CIIOCOOOM.

YpaBHenus YucnoBele HEPABEHCTBA U UX CBOMCTBA. ®opMyJIMPOBATH CBOIICTBA YHCIIOBBIX HEPABEHCTB,

1 HepaBeHCTBA. HepaseHcTBO ¢ 0HOM nepeMeHHOMU. JIMHENHbIE HEPaBEHCTBA C | WIIIOCTPUPOBATh UX HA KOOPAUHATHOU IIPSMOM.

HepaBencrsa OHOM mnepemeHHOW M uxX pemeHue. Cucrembl IUHENHBIX | [IpUMEHATH CBOWCTBA HEPABEHCTB B XO/€ PELLICHUS 3a/1a.

(12 v) HEPABEHCTB C OJIHOW MEPEMEHHON U UX PELICHHUE. Pemiath, JMHENHBIE HEpPABEHCTBA C OJHOW TNIEPEMEHHOM,

N300pakeHne pereHus JIMHEHHOro HEpaBeHCTBA U UX CHCTEM | M300pa)kaTh peleHre HEpaBEHCTBA HA YUCIIOBOU MPSMOH.
HAa YHCIIOBOU MPSIMOA. PemaThb CUCTEMBI JIMHEWHBIX HEPABEHCTB, M300pakaTh PEIICHUE

CHCTEMBbI HEPAaBEHCTB HA YHCIIOBON MPSAMOM PU HEOOXOJMMOCTH
C BU3YAJIbHOM OIIOPOM.

DOyHKIMH. [Tonatue ¢ynkuuu. O6nacte ompeneneHuss U MHOXeCTBO | Mcmoab3oBaTh  (DYHKIIMOHAIBHYIO ~ TEPMHHOJIOTHIO W

OcHOBHBIE 3HaueHu# GyHkiu. CriocoOsl 3a1anus QyHKIUH. CHMBOJIMKY.

NOHATHS I'padux ¢ynkumu. CoiicTBa (QyHKIMH, WX OTOOpakeHHEe Ha| BrlumcasaTh 3HaweHusi QYHKIMIA, 3aJaHHBIX (popmynamu (Tpu

G rpaduxke. HEOOXOJMMOCTH HUCIOJIb30BaTh KaIbKYJSATOP); COCTABJIATH
TA0JMIBI 3HAYeHHIT QyHKINN.
Ctpouts 1o Toukam rpaguku QyHKIUI.
OnuceiBaTh CBOIiCTBAa (DYHKIIMM HAa OCHOBE €€ rpauuecKkoro
NpPEJCTAaBICHU TPU HEOOXOAMMOCTH C  HaNpaBIISIOMIEH
IIOMOILIBIO.
Hcnoan3oBarh  (QYHKUMOHAJIBHYIO  TEPMHHOJOTHI0 M
CHMBOJIMKY.
HccaenoBarh mpuMepsl IpaduKoB, OTPaKAIOIIMX peaibHbIE
npoueccel U sABiieHUsA. IlpMBOAMTHL NMpHMepbI IIPOLECCOB H
SIBJICHUH C 3aJaHHBEIMU CBOHCTBaMH.
Hcnonb30BaTh KOMIBIOTEPHBIE POrPAMMBbI UL IIOCTPOEHUS
rpaduKoB PYHKIUI 1 U3yUEHHSI UX CBOMCTB

DYyHKIUMH. Urenue wu mnoctpoeHue rpaduxoB ¢Pynknumit. [Ipumepsi| HaxomuTh ¢ moMombio rpadguka GyHKINN 3HAaUCHUE OAHOM U3

Yucnaosbie rpaduKoB (PYHKIIUH, OTPAKAIOIIMX PEAIbHBIEC IPOLIECCHI. paccMaTpuBaeMbIX BETMYHH 10 3HAUYEHUIO JPYTOH.

byHkuun OyHKIHH, OIMCBIBAIOIIUE IPSAMYIO u o0paTHyI0 | B HECIIOKHBIX CiIydasx BbIpaxKaTh (OPMYJIoi 3aBHCHMOCTH

9 ) PONOPIMOHANIEHBIE 3aBUCUMOCTH, MX rpaduku. ['mnepbona. | MeXIy BeIUYHHAMHU.




Cpaduk pyHkmu y = x2.
k

Oyukmuu y = x2,y = x3,y = \/x,y ==, *rpaduueckoe

X
peleHne ypaBHEHH U CUCTEM ypaBHEHHH. *

OnuceiBaTh XapakTep H3MEHEHUsS OJHOW BEJIUYHUHBI B
3aBUCUMOCTHU OT U3MEHEHHUs IPYroi

Pacno3naBarp Buabl wu3ydaeMmblx (QyHknwid. Iloka3biBaTh
CXeMaTHYeCKM II0JI0)KEHUE Ha KOOPJIAMHATHOM IIJIOCKOCTH

rpaduxoB byHKIII BHJIA: y = x y =X,

y =Ry =5

Hcnoab3oBarh pyHKIHOHAIBHO-TPapHYECKHE
NpeacTaBJeHus Ul PELICHUs U UCCIEN0BAaHUS YPABHECHUN U
CUCTEM yPaBHEHUM.

I[pumensaTy nndpoBbie pecypcsl Ul IOCTPOEHHs I'papUKOB
GbyHKIUH.

IloBTOpEHUE
1 00001IeHHe
(69)

[ToBTOpeHNE OCHOBHBIX MOHSATUH W METOAOB KypcoB 7 U 8

KJIaCcCOB, 0000IIeHNEe 3HAHNN.

IIpyuMeHAITH CMOCOOBI  CPABHEHUs 4YKCEJ, BBIYUCICHUH,
npeoOpa3oBaHUil BBIPAKEHU, PEIICHUs] YPAaBHEHUH.
OcyuiecTBJIAATh CAMOKOHTPOJb BBINOJHAEMbBIX JEHCTBUA H
CaMONPOBEPKY pe3yjbTaTa BBIUMCIEHUH, IpeoOpa3oBaHuH,
IIOCTPOCHHUH.

Pemiare 3agayd M3 peaJbHOM  KH3HH, INPHUMEHATH
MaTeMaTU4eCKUe 3HaHusd I pELIeHUs 3a1ad U3 JIPYrux
IIPEAMETOB.

Pematp TekcTOBBIE 321244, CPABHUBATH, BLIOUPATH CIIOCOOBI
peuieHus 3a1a4u.

9 kaacc (e menee 102 u)

Ha3Baunmue
pa3aeJia (TemMbl)
Kypca (4ucio

OcHoBHOe conep:kanne

OcHOBHBIE BH/BI JeSITeJILHOCTH 00y4aI0MINXCS

4acoB)
Yucaa u ParmonanbHble 4yncna, *uppalnoHanbHble YHcIa, KOHEYHbIE U | Pa3BUBaTh mpeacTaBjeHHsi O YHCIaX: OT MHOXECTBa
BbBIYUC/JICHUSA. GCCKOHeqHBIC ACCATUYHBIC ,Z[pOGI/I. MHokecTBO HaTypPaJIbHBIX YHUCCJII 1O MHOXCCTBA HeﬁCTBHTCHBHBIX qucell.




JlelicTBUTEILHBIE
qucaa

JNCUCTBUTENBHBIX  YMCEN; JIeHCTBUTENBbHBIE 4YHCIA  Kak
OecKOHEUYHbIE JecATUYHbIE IpoOu. B3anmMmHO OnHO3HAYHOE

O3HaKOMUTHCH c BO3MOKHOCTBIO MIPEICTABICHUS
JNEHCTBUTENHFHOTO YHCIa KaK OSCKOHEUHOW JECATHYHON Ipodu,

9 ) COOTBETCTBUE MEX]y MHOKECTBOM JCHCTBHUTEIBHBIX YHCENl U |MPUMEHSATh JCCATHYHBIC MPHONMKEHHUS pPAlUOHAIBHBIX H
MHO>ECTBOM TOYEK KOOPJAUHATHOM IIPSIMOM. UPPALMOHAIIBHBIX YUCEIL.
CpaBHeHHE  JI€HCTBUTENBHBIX  YHCEN, apupMeTHdecKue | *3anuchiBaTh, CPaBHHMBATh " YHOPSiI0YMBATH
JEUCTBUS C IEHCTBUTEIBHBIMH YHCIaMH. * JNeHCTBUTENBHBIC YiCIia ™,
[TpubnmxEHHOE 3HaYCHNE BETUYMHBI, TOYHOCTh IPUOIIIKEHUS. | BLINOJHATD, codeTas YCTHbIE M TNHCbMEHHbIE TNPUEMBI,
Oxpyrnenne uucen. [lpuknaka W OIEHKA pe3ysbTaToB|apudMeTHyecKHe AeCTBUS C PALMOHAIBHBIMM YHCIAMU;
BBIYUCIICHUM. HAXOAUTH 3HAYCHMs CTEICHEW C LEIbIMU II0Ka3aTeIsiMU H
KOpHEH; BBIYMCJISATH 3HAYCHUS] YUCIIOBBIX BBIPAKEHUM.
[Monyyuts mnpeacTaBjeHHe O 3HAYUMOCTU JIEHCTBUTEIIBHBIX
YHUCeNl B IPAKTUYECKOMN ACATEIIBHOCTH YEJIOBEKa.
AHAJIM3MPOBATh M JeJaTh BBIBOABI (IOCJIE COBMECTHOIO
aHajM3a) O TOYHOCTH NPHUOIIIKEHUS ICWCTBUTEIHHOIO YHUCIIA
IIpU PELLICHUU 3aa4.
OkpyriasiTe [IEHCTBUTEIBHBIE YHCIIA, BHINOJHATH NPUKUAKY
pe3yabpTaTa  BBIYMCICHHWM, OLEHKY 3HAUY€HUH  YUCIOBBIX
BBIPAXKCHUM.
3HAKOMUTBHCS C UCTOPUEH pa3BUTHSI MATEMATHKH.
YpaBHeHusn JIuneliHoe ypaBHeHue. Pemienue ypaBHEeHM, cBomsamuxcs K|(OcBaumBaTh, 3allOMMHATL W MNPUMEHATH TrpaduyecKue
U HEPaBEHCTBA. JINHEUHBIM. METO/bl IIPU PELICHUU YPAaBHEHUM, HEPABEHCTB U UX CUCTEM
YpaBHeHus KBamparaoe ypaBHeHue. Pernenwe ypaBHEHUU, CBOASIIUXCS|(TpU HEOOXOAMMOCTH C OMOPOM Ha aNrOpuTM Y4eOHBIX
¢ OJHOM K KBaJpaTHbIM. buKBagpaTHbIC ypaBHCHUS. NEUCTBUI).
nepeMeHHOon *[Ipumepbl peleHus ypaBHEHUW TpeThel u  4eTBEPTOl | Pacmo3HaBaTh 1ieJbie U IpOOHBIC ypaBHEHUS.
(14 4) CTETIeHEH pa3oKeHUEM Ha MHOXKHUTEIH. * Pemiate JMHeliHbIe U KBAaJApaTHble YPaBHEHUs, YPaBHEHMS,
Pemenune 1poOGHO-paliMOHAIEHBIX YPABHEHUH. CBOIMIIMECS K HHUM, MPOCTEHIINEe IpOOHO-pallMOHATIBHBIE
Perienne TeKCTOBBIX 3a/1ad areOpanyeckuM METOIOM. YPaBHEHUS.
IpenaaraTs BO3MOXKHBIE CIIOCOOBI pEIIEHUs] TEKCTOBBIX 3ajad,
o0cyxk1aTb WX M pemaTb TEKCTOBBIE 3aJa4d Pa3HBIMU
CIIOCO0aMHU.
3HAKOMHTBCSI C MCTOPHEN Pa3BUTUS MAaTEMATUKKU
YpaBHeHusn JluneliHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMH U ero rpaduk. | OcBamBaTh W NMPHMEHSATHh NPUEMBI PEIICHHUS CHUCTEMBI JBYX




1 HepaBeHCTBA.

Cucrema ByX JIMHENHBIX YPaBHEHUH € ABYMsI IEPEMEHHBIMU U

JIMHEWHBIX YPaBHEHUU C ABYMS IEPEMEHHBIMU U CUCTEMBI IBYX

Cucrembl e€ peweHue. Pemenue cucrteM AByX YpaBHEHUM, OHO W3|ypPaBHEHHM, B KOTOPBIX OJHO YPAaBHEHHUE HE SBISACTCS JIUHEHHBIM
YpPaBHeHUi KOTOPBIX JINHEHHOE, a APYrO€ — BTOPOM CTEIICHHU. (1o BU3yalbHOM OIOpE).
(14 4) I'paduueckast WHTEpIpeTalysl CUCTEMbl ypaBHeHHH ¢ J1Bywms | Mcnmoab3oBaTh (yHKIMOHATBHO-TpaduyecKre MpeacTaBICHUS
IIEPEMEHHBIMU. JUIA pelieHUusl M MCCIeI0BAHUS YDABHEHUH U CHCTEM.
Perienune TeKCTOBBIX 3a/1au areOpandeckuM CrocoOOM. AHAJTU3UPOBATHh TEKCThHI 3a7a4, pemaTh UX anreOpandeckum
CIIOCOOOM: MEPeXOauTh OT CIOBECHOH (HOPMYITUPOBKU YCIOBUS
3aJjaui K anredpanyeckoil MoJIeNId MyTEM COCTABICHUS CUCTEMBI
YPAaBHEHUN; pemaTh COCTABJICHHYIO CHUCTEMY YPaBHEHWIA;
HHTEPNPeTHPOBATH PE3YJIbTAT.
3HAKOMHTBCS C MCTOPHEN Pa3BUTUS MAaTEMATUKU
YpaBHeHusn Yucnossle HEPAaBEHCTBA U UX CBOMCTBA. Yurath, 3aNUCBHIBATh, IOHMMATh, WHTEPHPETHPOBATH
1 HepaBeHCTBA. JInHeliHbIe HEpaBEHCTBA C OAHOU IIEPEMEHHOM U UX PEIICHUE. | HEPAaBEHCTBA; UCIIOJIb30BaTh CUMBOJIMKY M TEPMUHOJIOTHIO.
HepaBencrsa CucteMbl TUHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOH M UX | BRIMOHATH NpeoOpa3oBaHKs HEPABEHCTB, MCIOJIB30BATh IS
(16 v) peuieHue. npeoOpa3oBaHus CBOMCTBA YMCIOBBIX HEPABEHCTB.
KBaznpaTHble HEpaBEHCTBA U UX PEILECHUE. Pacno3naBaTth JIMHENHBIE U KBAaPATHbIE HEPABEHCTBA.
I'padmyeckas  uHTepmpeTanusi HEpaBEeHCTB W cucTeM|Pemarh  JIUHEHHBIE  HEPaBEHCTBA, CHUCTEMBI  JIMHEWHBIX
HEPABEHCTB C IByMsI [ICPEMECHHBIMH. HEPABEHCTB, CUCTEMBbI HEPABEHCTB, BKIKOYAIOLIUX KBAIPaTHOE
HEPaBEHCTBO, U PEIIATh UX; 00CYKAATh [IOJIyYEHHBIC PELICHUS.
HN300paxarh pelIcHHE HEPABEHCTBA U CUCTEMbI HEPABEHCTB HA
YUCJIIOBOW IIPSIMOM, 3alUCBIBATH PEIICHUE C IOMOIIBIO
CHUMBOIJIOB.
Pemath KBajpaTHble HEPABEHCTBA, HCIONB3Ys TIpaduuecKue
IIPEACTABIICHHUS.
OcBanBaTh M NPHUMEHAThL HEPABEHCTBA IIPU PELICHUHU
pa3IMYHbIX 33]1a4, B TOM YHUCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.
DyHKUUHA KBagpatnunas ¢ynkuus, e€ rpadguk u cpoiictBa. [lapabona, | Pacmo3HaBaTh BUAbI H3yyaeMbIX (YHKINN; WILTIOCTPHPOBATH
(16 ) KOOPJAMHATHI BEPUIMHBI 1apadoIbl, OCb CHUMMETPUH MapaldoiIbl. | CXeMATHYEeCKH, 00bSICHATH PACIIONIOKEHHE HAa KOOPIMHATHOM

Crenennble GYHKLINU C HATYpAJIbHBIMU ITOKA3aTeNsIMH 2 U 3, UX
rpaduKu U CBOMCTBA.
Cpaduku pyukimii: y = kx,y = kx + b,,y = ax’,y = ax’, y

IUIOCKOCTH rpadukoB pyHKuuil BUuga: y = kx,y = kx + b,,y =

ax?, y = ax’,
k o

Y = /X, ¥ = — B 3aBUCHMOCTH OT 3Ha4eHUI KO3()PUIHEHTOB;
X




I
=
<

I

RI=

ONMCBIBATh UX CBOKCTBA.

Pacno3naBaTh KBaJI[paTHYHYI0 (GYHKLHUIO IO (opMyIIe.
IlpuBoauTH, MNpPUMEPBbI KBAJAPATUYHBIX 3aBUCUMOCTEH U3
peanbHOM KU3HU, PU3UKH, TEOMETPHH.

BoisiBisiTh 1 00001aTh 0COOEHHOCTH T'paduKa KBaJApaTUIHON
GyHkumu  y = ax’> + bx + ¢ (upy  HEOOXOOMMOCTH  C
HaIPaBJIAIOIIEN TOMOIIBIO).

CtpouTthb 1 N300paxkaTh cCXeMaTHYeCKH rpadUKu KBaAPATHUHBIX
¢yHKImi, 3amaHHBIX GopMyIamMu BUIa y = ax’, y = ax’ + q, y
=a(x + p), y=ax* + bx + ¢ (upu HEOOXOIUMOCTH C
BU3YyaJIbHOW OMOPOH).

AHaIM3UPOBATH U MPUMEHSTH CBOWCTBA U3YUCHHBIX (QYHKIIUH
Ui UX TOCTPOEHUS, B TOM 4YHCIE C IOMOIIBIO LU(POBBIX

pecypcoB.

YucaoBble
nocjaea0BaTeJbHOC
TH

(15 9)

IToHsATHE YNCIOBOM MTOCIENOBATEIBLHOCTH.

3amaHue TMOCeNOBAaTeILHOCTH PEKYPPEHTHOH (opmyrnond u
bopmyIoit n-T0 wiIeHa.

Apudmernueckas u reomerpuyeckas nporpeccuu. Dopmyisl n-
ro 4wieHa apu(pMETHYECKONM M TeOMETPUYECKOW MpPOrpeccui,
CYMMBI IIEPBBIX /1 YICHOB.

*N300paskeHue 4JICHOB apHU(PMETUYECKOH M TeOMETpHUYECKON
IIPOrpeccuil TOUKaMU Ha KOOPIAUHATHOMN IUIOCKOCTH.
JIMHEWHBIN U SKCITOHEHIUAILHBII POCT.

CnoxHbIe POLEHTHL. *

OcBanBaTh M MPUMEHSATHh WHJICKCHBIE 0003HAUCHUS, CTPOUTH
peyYeBble BBICKA3bIBAHUA C KCIIOJIb30BAHUEM TEPMUHOJIOTUH,
CBSI3aHHOM C MOHATHEM IOCJIEI0BATENBHOCTH.

AHaau3upoBaTh (HopMyIy 7-T0 YJIeHa OCIEI0BaTEILHOCTH WIIN

PEKYPPEHTHYIO bopmyiry " BBIYHMCJIAITD YJIEHbI
MIOCJIEI0BATEIBHOCTEM, 3aJIaHHbIX TUMU bopmynamu.
YcranaBausarb 3aKOHOMEpPHOCTh B IIOCTPOEHUH

IIOCJIEZI0BATEIbHOCTH, €CJIM BBIIUCAHbl NEPBBIE HECKOJBKO €&
YJICHOB.

PacnosnaBath  apu(METHUECKYI0 M T'€OMETPHUYECKYIO
MIPOTPECCUU TIPU PA3HBIX CIIOCO0AX 3a/1aHUSL.

Pematp 337aun C HCHOJIB30BAaHHMEM (QOPMYN 7-TO 4JEHA
apu(METHYECKOH M T'E€OMETPUYECKOM MPOrpeccHii, CyMMBI
MIEPBBIX 71 YIEHOB C OMOPOM Ha CHPaBOYHYIO HH(OPMALIHIO.
*N300pa:kaTh WICHBl IIOCJIECAOBATEIBHOCTH TOYKAaMU HaA
KOOPJMHATHOM TUIOCKOCTH *.

PaccmaTpuBaTh npuMepsbl NPOLECCOB U SIBJEHUI U3 PEaIbHOU
KHU3HU, WUIIOCTPUPYIOLINE W3MEHEHHE B apU(PMETHYECKOM
IPOTrpeccud, B TEOMETPUYECKOM Mporpeccuu; *u300pakarh




COOTBETCTBYIOIIUE 3aBUCUMOCTH Irpaduuecku™.

Pemiate mpocreiimme 3axavM, CBSA3aHHBIE C YHUCIOBBIMHU
MOCTIeIOBATENbHOCTSIMA, B TOM 4HCJE 3a7aydl U3 peajbHOU
KHU3HM  C  HCIONB30BAaHMEM  LU(QPOBBIX  TEXHOJIOTUH
(97EKTPOHHBIX TaONHUL, rPahUIECKOTO KAIBKYJIATOpA H T.I1.).
*PemaTh 3a7ja4y Ha CI0KHbIE POLIEHTHI, B TOM YHCJIE 3a7a4H U3
peanbHON MPaKTUKHU (C MCTIONIBb30BAHUEM KalIbKYJIATOpa). *
3HAKOMUTBCS ¢ MCTOPHEi Pa3BUTUS MATEMATHKH.

IMoBTOpEHHUE,
00001IEHME,
cucTeMaTH3aIusl
3HAHMH

(18 )

UYUucaa u BbIYMCJIeHHUs] (3alUCh, CpaBHEHUE, ACHCTBUA C
JNEUCTBUTENBHBIMA YHCJIAMM, YHUCIIOBAs MpsiMas; IPOLEHTHI,
OTHOIIEHHUSI, TIPOIIOPIIUH; OKPYTIICHUE, TPUOIMKEHUE, OLICHKA;
peleHre TeKCTOBBIX 3a7a4 apu(PMETUIECKUM CIIOCOOOM).

Auredpanyeckue BbIPAKEHUSA (mpeobpazoBaHue
anreOpandecKux BHIPAKEHUH, JOMYCTUMBIC 3HAUCHHS).
@dyHknuu (IOCTPOEHHE, CBOMCTBA M3YYECHHBIX (YHKIHMH;
rpaduuecKoe pereHre ypaBHEHHH U UX CUCTEM).

OnepupoBaTh MNOHATHSMHU: MHOXECTBO, IIOJMHOKECTBO,
orepary HaJ, MHOXXECTBAMH; HCIIOJb30BaTh Tpaduueckoe
MPECTABICHUE MHOXKECTB ISl OIIMCAHUSI PEATIBHBIX ITPOLECCOB U
SIBIICHUU, TIPY PEIICHUH 3a/1a4 U3 APYTUX YICOHBIX IPEIMETOB.
AKTYyaJau3upoBaTb TEPMHUHOJIOTHIO W OCHOBHBIE JeHCTBHS,
CBSI3aHHbIE € YMCJIAMH: HATYpaJbHOE YHCIIO, IPOCTOE U
COCTAaBHOE YMHCIIA, JNEJIMUMOCTh HATYpaJbHbIX YMCEN, MPU3HAKU
JNETMMOCTH, IEJI0€ YHUCIIO, MOIYJb YHCIa, OOBIKHOBCHHAS H
JecsITUYHAsl ApoOU, CTAaHAAPTHBIA BUJ YMCIa, apuPMEeTHIECKU
KBaJPaTHBIN KOPEHB.

BbInOJHATH 1eHCTBUSA, CPABHUBATH M YIIOPSAA0YMBATDH YHCIIA,
MPEICTABIIATh YUCIA HAa KOOPAUHATHOW IPSIMOW, OKPYIJIATH
YUCIa; BBIIOJHATH TPUKHAKY M OUEHKY pe3yiabrara
BBIUHCJICHUH.

Pemarh TeKcTOBBIE 33124 ApUMETUICCKIM CIIOCOOOM.
PemiaTs npakTHyeckue 3a1a4u, COACpKaIIUe IPOLIEHTEI, JOJIH,

4acTH, BBIPAXKAIOIIHME 3aBUCUMOCTHU: CKOPOCTb — BpPEMS —
paccTosHHEe, IIeHa — KOJHWYECTBO — CTOMMOCTb, OO0BEM
paboTbl — BpeMsi — MPOU3BOJUTEIBHOCTH TPYAA.

Pa30uparb peanbHbIC )KU3HEHHBIE CUTyal U, GopMyJIUpPOBATH
UX Ha A3bIKE MAaTEMaTHK{, HAXOAUThb pPELICHHUE, IPHUMEHSA
MaTeMaTUYECKHUH allapar, HHTepIpPeTHPOBATDL PE3YJIbTaT
OnepupoBaTh NMOHATHUSIMU: CTEIIEHb C LEJIBIM II0KA3aTEIEM,
apu(pMeTHYECKHHA KBaJpPaTHBIN KOpEHb, MHOT'OYJIEH,
anreOpandeckas ApoOb, TOXKIECTBO.




BbINOJHATL OCHOBHBIE JAE€MCTBUSI: BBIIOJIHATH PACUETHI I10
dbopmyiiaM, TpeoOpa3oOBHIBATH IIENbIE, JAPOOHO-pAIMOHATHHBIC
BBIPQKCHUS U BBIPAKEHHS C KOPHSMH, pEaJH30BBIBAThH
pa3joKEHUE MHOrOYJIeHa Ha MHOXHUTEIHW, B TOM YHUCIE C
UCTOJb30BaHUEM (OPMYJT pPa3sHOCTH KBaJApaToOB M KBajpara
CYMMBI M Pa3HOCTH (C OIOpOW Ha CHPaBOUHYIO MH(OpPMAIHIO);
HaXOJUTh JIOMyCTUMbIE 3HAUYEHUS IEPEMEHHBIX Ui JpOOHO-
paLMOHAIBHBIX BEIPAKECHUM, KOPHEH.

MopaeaupoBaTh ¢ MOMOIIBIO (OPMYJT peajbHble MPOIECCHl U
SIBIICHHUSL.

OnepupoBaTh NOHATUSIME: QYHKIMSA, TpaduK YHKIUU, HYITH
(GYHKIMH, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, IMPOMEXKYTKH
BO3pacTaHus, yObIBaHUS, HAMOOJbIlIEEe U HAUMEHbIIIEe 3HAYCHUS
byHKIMH.

AHaIM3UpPOBaTh, CPABHMUBATH, 00CYKIATh CBOICTBA (QYHKIIHIA,
CTPOUTH UX TPapUKH.

OnepupoBaTh NOHATHAMHU: TIPsMas TPOMOPIHOHAIBHOCTD,
oOpaTHast ~ MPONMOPIUOHAIBHOCTh,  JUHEWHas  (QyHKUuS,
KBaJpaTH4Has GyHKUUs, napadoia, runepoona.

Hcnoab3oBath rpadukm sl OIIPEAEICHUS CBOMCTB, IIPOLIECCOB
U 3aBUCHUMOCTEH, Ui pelleHus 3ajady M3 JAPYIHX Y4eOHBIX
IIPEIMETOB U PEAJbHOW JKU3HH; MOJAEIHPOBATH C ITOMOIIBIO
rpaduKOB peabHbIe MPOLECCH! U SIBICHHUS.

Beipa:xaTh ¢gopMyaaMu 3aBUCUMOCTH MEXKAY BEITUUYNHAMMU.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPHUS» (I10 'OAAM OBYYEHUA)

7 kaacc (He MeHee 68 u)

Ha3zBpanue
pasaeJia (TemMbl)
Kypca (4ucjio

OcHoBHOe conep:kanne

OcHOBHBIE BH/BI JeSITeJILHOCTH 00y4aI0MINXCS




4acoB)

IIpocreiimme [Ipocreiinme reomeTpudeckue 00bEKTHI: TOUKH, MIPSAMbIE, Ty4H | POpMyJIMPOBATh OCHOBHBIC MOHATHUS U OIPEACITICHHUS.
reoMeTpuyecKne |4 yribl, MHOTOYI'OJbHUK, JIOMaHasl. Pacno3HaBarh  M3yueHHBIE  TE€OMETpUYECKUE  (QHUTYDHI,
¢urypsi CMexHbBIE U BEpTUKAJIbHBIC YTJIbI. ompeeJIATh WX B3aUMHOE PpAaCHOJIOKEHHUE, BBINOJHSATH
U UX CBOMCTBA. Pabora ¢ mpocTeUIMMu 4epTeKamMH. YepTEX IO YCIOBUIO 33/1aud (C MCIOJIb30BAHUEM CMBICIOBOM
HN3mepenue N3mepenne NMHEWHBIX M YTJIOBBIX BEIUYMH, BBIYHCIICHHE|OMOPHI: HABOIAIIME BOMPOCHI W/WIM aNTOpUTMa Y4eOHBIX
reoOMeTpMYeCKUX |OTPE3KOB U YIJIOB. NEeNCTBUM).
BeJIMYHMH [lepumerp u  1iomans  ¢uryp, cocrtaBieHHbIX 13| [IpoBoaMTh MpocTeiine MOCTPOSHHS C TOMOILBIO HUPKYJIS U
(14 9) IPSIMOYT OJIbHUKOB. JIMHEUKHU.
N3MepsATH TMHENHBIE U YTIIOBBIE BEJIMUMHBI TEOMETPUUIECKUX U
MPAKTUYECKUX OOBEKTOB.
OnpenensiTh «Ha TIJ1a3» pa3Mepbl peajbHBIX OOBEKTOB,
MPOBOAUTH TPYOYIO OLIEHKY UX pa3MEpOB.
Pematp 3a7aun Ha BBIYUCICHHUE JUIMH OTPE3KOB M BEIMYUH
YTJIOB.
PemaTp 3a1aun Ha B3aMUMHOE PAaCMOJIOKEHHE T€OMETPUUECKUX
uryp.
IpoBoauTh KIIACCU(PUKALNIO YTIOB, BBIYUCIAATH JTUHEHHBIC U
YIJIOBbIE BEJIIMYMHBI, MPOBOJUTH HECJO0KHBbIE HEOOXOIUMBIE
JIOKa3aTeNbHbIE PACCYXKICHUSI.
3HAKOMUTHCS C UCTOPUEH pa3BUTHS TeOMETPHH.
TpeyroabHukn [lonsiTue 0 paBHBIX TPEYroJbHUKaX U  IepBUYHbIC | Pacmo3HaBaTh mHapbl pPaBHBIX TPEYTOJBHUKOB Ha TOTOBBIX
(22 9) MPENICTaBICHUSI O PaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu|deprexkax (C ykazaHHEM MPU3HAKOB) MpPH HEOOXOAMMOCTH C

IIPU3HAKA PABEHCTBA TPEYT OJIbHUKOB.
IIpu3naku  paBeHCTBAa  INPAMOYIOJBHBIX  TPEYT'OJILHUKOB.
CBoJiCTBO MeIMaHbl MPSMOYTOJIBHOI'O TPEYTOJIbHHKA.
PaBHOOe1peHHbIE ¥ paBHOCTOPOHHUE TPEYTodbHUKHU. [Ipr3HaKu
Y CBOWCTBA paBHOOEIPEHHOTO TPEYTOJbHHKA.

[IpotuB OGonblIeii CTOPOHBI TPEYTrOJIbHUKA JICKUT OOIBIINI
yroJ.

IIpocreiile HEpaBEeHCTBA B T'€OMETPUMU.
TpeyroibHuKa. HepaBeHCTBO JToMaHO ™.

*HepaBeHCTBO

BHU3yaJIbHOU OIIOPOX.

BeiBoauTh  cieAcTBUs  (PaBEHCTB  COOTBETCTBYIOIIMX
3JIEMEHTOB) U3 PABEHCTB TPEYIOJIbHUKOB.

®opmy.IMpOBaTH OIIPEIEIICHUS: OCTPOYT'OJIBHOTO,
TYyIIOYT'OJIBHOTO, IIPSAMOYTOJIBHOTO, paBHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJbHUKOB; OUCCEKTPHUCHI, BBICOTHI,
MEJIMaHbl TPEYrOJBbHUKA; CEPEAMHHOIO IEPIECHIUKYJIIIpa

OTpe3Ka; TepUMeTpa TPEYrolibHUKA MPU HEOOXOIUMOCTH C
ONOPOM Ha AIITOPUTM IIpaBUIIA.




IIpssMoyroapHBIN TPEYTONBHUK C YoM B 30°.
[lepBble MOHATHS O JOKA3aTEIBCTBAX B TEOMETPHH.

dopMyaupoBaTh CBOWCTBA W NPU3HAKU PABHOOEIPEHHOTO
TpeyroJbHUKA.

CTpouTh 4EpTEXKH, peliaTh 3a4a4M C IOMOUIbIO HAX0XKACHUS
PaBHBIX TPEYTrOJbHUKOB.

IIpumeHsATH MPU3HAKU paBeHCTBa MPSIMOYTOJIBHBIX
TPEYTroJAbHUKOB B 3a/layax (C MCIOJB30BAaHHEM CMBICIOBOM
OTIOPHI: HABOJAIIME BOMPOCHI W/WIM aNTOpUTMa Y4YeOHBIX
NEeNCTBUI).

Hcnoan3oBare 1UGPOBBIE PECYpPCHl IJIsl  MCCIAETOBAHUS
CBOMCTB M3y4aeMBbIX UTYD.

3HAKOMHTBCS ¢ UCTOPHEi PA3BUTHS T€OMETPHUH.

IHapaJutenbHble IlapannensHbie npsMble, UX CBoWcTBa. Hakpecr nexamue,| @opMyJaupoBaTh  NMOHSTHE  IAPAUICIBHBIX  INPSAMBIX,
npsiMble, CyMMa COOTBETCTBEHHBIE U OJJHOCTOPOHHHE YIJIbl (00pa30BaHHbIC IIPU | HAXOAUTH MPAKTHUECKUE IIPUMEPBI.
YIJI0B MIEPECEUEHUH MTAPAIIENBbHBIX MPSIMBIX CEKYILEH ). M3yuaTh CBOICTBa YIJIOB, OOpa30BaHHBIX NPH IEPECEUCHUU
TPeyroJibHuKa IIpy3zHak  mapa/uleIbHOCTH  HPSIMBIX — YEPE3  PABEHCTBO | NapaJUIEIbHBIX IPSIMBIX CEKYyIIEH
(14 4) PacCTOSIHUM OT TOYEK OAHOMU MPSMOM O BTOPOU IPSMOM. IIpoBoauTe aokasarenbcrBa. DopmMyJHpoOBaThL Teopemy
CymMa yriioB TpeyroibHUKa U MHOTOYT'OJIbHUKA. [apaJUIEIBHOCTH  JIBYX IpPSMBIX C  IIOMOLIBIO  YIJIOB,
BHelHue yrisl TpeyrojibHUKa 00pa3oBaHHBIX MPH TEPECEYCHUU OTUX TPSAMBIX TpeThen
IIPSIMOM.
BbrunciasaTs cymMMy yIiloB TPEYTOJbHUKA U MHOTOYTOJIbHUKA.
HaxomuTh uucioBble W OyKBEHHbIC 3HAYCHHS YIJIOB B
IFEOMETPUYECKUX 3a7]a4axX C UCIOJIb30BAHUEM TEOPEM O CyMME
YIJI0B TPEYTOJbHUKA U MHOIOYTOJIbHUKA.
3HAKOMHTBCS ¢ HCTOPHEl Pa3BUTHUA T€OMETPUU.
OKpyKHOCTH OKpy>KHOCTb, XOpJbI U IUAMETPBL, UX cBOWCTBA. KacarenbHas k| @opMyJIMpoBaTh  onpedeseHusl.  OKPYKHOCTH,  XOpPIBL,
U KpYT. okpykHOCTH. OKpYKHOCTb, BIHMcaHHass B yrou. *IloHsTHe O|Iumamerpa M KacaTedbHOH K OKpyXHOCTH. HM3ywaTh uX
I'eomerpuueckune |I'MT, npumeneHnue B 3amadax. buccexkrpuca M CepeIUMHHBIN | CBOMCTBA, IPU3HAKYU, CTPOUTH YEPTEKU.
NOCTPOECHHUSA HNEPIEHUKYJISP KaK TEOMETPUUECKUE MECTa TOUeK ™. HccaenoBarhb, B TOM YHCIIE HCHOAb3YH HH(POBbIE PeCypChI:
(14 4) OKpy’KHOCTb, ONHMCAaHHAs OKOJO TPEyrojbHUKA. BrucaHHas B|OKpY)KHOCTb, BIIMCAaHHYI0 B YIOJI; LEHTP OKPY’KHOCTH,

TPEYTOJIbHUK OKPYKHOCTb.
[Ipocreiine 3aga4u Ha IOCTPOEHHUE.

BIIMCAaHHOM B YI'0JI; pABEHCTBO OTPE3KOB KACATEIbHbBIX
*Ucnoan3oBath MeToa ['MT s nokasarenbcTBa TEOPEM O
MePEeCeYCHNH OMCCEKTPUC YTIIOB TPEYTOIbHUKA U CEPEIMHHBIX




MEPIEHIUKYIISIPOB K CTOPOHAaM TPEYTrOJIbHUKA C IOMOLIBIO
I'MT.*

OBiaaneBaTb NOHATHUSIMH  BIIMCAHHOM M ONMCAHHOM
OKPY)KHOCTEH  TpPEyrojibHUKA, HAXOAUTh LICHTPBl 3TUX
OKPY’KHOCTEH C OIIOPOU Ha alIrOpUTM IIpaBuUIla.

Pemiate OCHOBHBIE 3a/la4¥ Ha IOCTPOEHME: YIJIa, PABHOIO
JAHHOMY; CEpEIUHHOIO IEPHEHAMKYJIApa NAHHOIO OTPE3Ka;
OpsAMOM,  IPOXOJALIEH  Yepe3  JaHHYI  TOYKy U
NEPIECHANKYJIAPHON JaHHON TNPSAMOi; OUCCEKTPUCHI JaHHOTO
yrila; TPEyroabHUKOB II0 pPa3IU4HbIM DJEMEHTaM IIpU
HEOOXOIMMOCTH C HAIPABJISAIONIEH TTOMOIIBIO.

3HAKOMHTBCS ¢ HCTOPHEll Pa3BUTHA T€OMETPUU.

IMoBTOpEHHUE,
00001meHne
3HAHMH

(4 4)

[ToBTOpenue u 00OOIIEHUE OCHOBHBIX IMOHSITUH W METOJIOB
Kypca 7 Kiacca.

PemiaTs 3aayM Ha IOBTOPEHUE, WIUIIOCTPUPYIOIIME CBS3U
MEXAY Pa3IMYHBIMU YacCTAMHU Kypca.

8 kiacc (He meHee 68 u)

Ha3Baunmue
pasaeJia (TemMbl)
Kypca (4ucio

OcHoBHOe conep:kanue

OcHOBHBIE BH/BI JeSITeILHOCTH 00y4aI0MINXCS

4acoB)
Yerwipéxyroabuuk |Ilapamnenorpamm, ero npusHaku u cBorcra. YactHele cinyyau | M300paskaTh M HAXOAMTH HA YEpPTEkKaX YETHIPEXYTOJIbHUKHU
u napajuleorpaMMoB  (IPSMOYTOJIbHUK, pOMO, KBajpar), UX|pa3HbIX BUJOB U UX DJIEMEHTHIL.
(12 9) npu3HaKky u cBoiictBa. Tpanerus. PaBHoOokas u npsimoyrosbHasi | PopMyInpoBaTh onpeaeIeHus: napajiesiorpaMmma,

TpameuuH.
*Y nBoenue Meauansl. LlenTpansnas cummeTpus *

pSMOYTOJIbHUKA, poM0a, KBajpara, Tparelud, paBHOOOKON
Tparnenuu, NpsMOyroJbHOM Tpanenuy.

Hcnosb3oBaTth MNpH  pelieHHMHd NPOCTeHIIMX  3a1ay4
NPU3HAKH U CBOMCTBA: MapajuiesorpamMma, MpsiMOyroibHHKA,
poM0Oa, KBajgpaTa, Tpameuud, pPaBHOOOKOW  Tpareruw,




MPSIMOYTOJILHOM Tpamnenuu.

IIpumeHsITH MeTOJ YABOEHUS MeEIUaHbl TPEYrOJbHUKA C
OIIOpOM Ha AIITOPUTM IIPABUIIA.

Hcnoab3oBarh 1H(pPOBBIE pecypchl s HCCICIOBAHUS
CBOMCTB M3y4aeMBbIX UTYD.

3HAKOMUTBHCS C UCTOPUEH pa3BUTHS T€OMETPHH.

Teopema Pajeca

*Teopema Daseca 1 TeopeMa 0 IPOMOPLUOHATBHBIX OTpe3Kax. ™

IIpoBoauTH MOCTPOEHMS C IIOMOIIBIO LIUPKYJIS U JIMHEUKH C

U Teopema 0 CpenHssa nuHUS TpeyroyibHUKa. Tpaneuus, €€ CpefHssl IMHUA.  |UCIIOJIb30BaHME  TeopeMbl  Qajleca U TEOPEMBI O
nponopuuoHaabH | *[IponopunoHanbHbple  OTPE3KH, IOCTPOCHUE  UYETBEPTOTO |IPOMOPIUOHANBHBIX  OTpE3KaX, CTPOMTb  YETBEPTHIH
bIX OTpe3KaXx, IIPONOPLIMOHAIIBHOTO OTPE3KA. IIPONOPLIMOHAIBHBIN  OTPE30K C ONOpPOM Ha 3PUTENIBHYIO
Mo100HbIE CBolicTBa LIEHTpa Macc B TPEYTOJIbHUKE. HarJIsiJHOCTb.
TPeYroJbHUKH [TomoGHble  TpeyroiabHUKH.  Tpu  mpu3Haka  nono6us | HaxommTh noJ00HBIE TPEYTOIBHUKH HA TOTOBBIX YepPTEXkax ¢
(15 4) TpeyronbHUKOB *. [IpakTndyeckoe npuMeHeHue. yKa3aHHEM COOTBETCTBYIOIIMX IPU3HAKOB MOJOOMS TpHU
HEO0OXOIMMOCTHU C BU3YAITHHOU OTOPOH.
Pematp 3agaum Ha TOJOOHBIE TPEYTOJBHUKH C TOMOIIBIO
CaMOCTOSITEILHOTO TIOCTPOEHUSI YEPTEXKEH M HAXOKICHUS
NOJOOHBIX ~ TPEYrOJIBHUKOB  TNPH  HEOOXOAMMOCTH  C
HaIIpaBJISIOLIECH IOMOIIBIO.
IIpoBoauTh A0KA3aTEJBCTBA C UCIIOJIb30BAHUEM IIPU3HAKOB
MOJIO0MST HECIIOKHBIX T'€OMETPUYECKUX 3aJad C ONOpOod Ha
AJITOPUTM yUYeOHBIX JICHCTBHMA.
IlpumeHsiTh  TONY4YEHHbIE  3HAHMS [P PELICHUU
reOMETPUYECKUX U MPAKTUYECKUX 3a/1a4 ITPU HEOOXOIUMOCTH
C HAIIPaBJIAIOLIEH TOMOIIBIO.
3HAKOMHTBCH C MCTOPHEN Pa3BUTUSA T€OMETPUU.
ITnomans. [TonsaTue 06 0011l TEOPHH TUIOIIAH. OBjajeBaTh NMePBHYHBIMH MpeICTABJIEHHsIMH 00 0OmIel
Haxo:xnenue @opmynbl Ui IUIOIIAJM TPEYroJbHUKA, MapajjieiorpaMMa. |Teopuu Iomaau (Mepel), ¢opMyJupoBaTh CBONCTBa
JIomanei *OTHOIIEHUE TIJIONIa/ieil TPEYTrOJIbHUKOB C OOLIMM OCHOBAHHMEM |IIJIOIIA I, BHISICHATh UX HATJISIIHBIA CMBICIL.
TPeYroJbHNKOB WM o011el BBICOTOM. [Tpumenste  GopMynsl  miomaauM  mapajuiesnorpamma,
¥ MHOTOYTOJIbHBIX |Brruncnenue ruomanaeil cioxHbIx Guryp yepe3 pazOMeHHE Ha|TpeyrojbHHMKA, Tpameuud C ONOpOod Ha CIPABOYHYIO
¢uryp. Ilmomaau |yactu u gocTpoeHue. * UH(pOPMALIHUIO.
noao0ubIX uryp |Ilmomanu puryp Ha KieryaToit Oymare. ITIpumenaTs (hopmyIbI IUIOIIAA BBIITYKJIOTO




(14 1)

[Tnomanu nomoOHbIX Guryp. Beraucienne miomaneit. 3anadyn ¢
MPAKTUYECKUM cofAepkaHueM. *PerneHune 3amad ¢ MOMOIIBIO
METO/1a BCIIOMOraTeILHON IuIomany. *

YeThIPEXYTOJIbHUKA Yepe3 JUaroHajld M Yrojl MEXIy HUMHU C
OIOPOi Ha CIIPaBOYHYIO MH(POPMAITHIO.

Haxomuth miomaau ¢uryp, u300pakEHHbIX Ha KIETYaToOM
Oymare, HCIOJIL30BaTh pa30MeHNE Ha YaCTH U JOCTPOCHHE.
Pa30upars mnpumepbl HCIOIB30BAaHUSA BCIIOMOIaTEIIBHOU
TUTOIAJIH JUIS PELICHUS T€OMETPHUECKUX 3a/1ay.

HaxomuTh 1ulomaaM mNOAOOHBIX (UIYp ¢ Omopoil Ha
CIPaBOYHYIO HH(OPMAIIHIO.

BoIuucasiTh IUI0MAAH Pa3InYHbIX MHOTOYTOJBHBIX (QUTYD.
Pemartp 3a7aum Ha IJI0IA(b C TIPAKTUYECKUM COZCPIKAaHUEM
1ocjie COBMECTHOI'O aHAIIN3A.

Teopema
ITudaropa u
HaYaja
TPUTOHOMETPUH
(10 v)

Teopema Iludaropa, e€ moka3arensCTBO H NPHUMEHEHUE.
O6parnas Teopema [Iudaropa.

OmnpeneneHue TPUTOHOMETPUYECKUX (DYHKIMI OcTporo yria,
TPUTOHOMETPUUYECKHE  COOTHOIIEHUS B  TNPSIMOYTOJHbHOM
TpeyronbHruke. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
CooTHOIIEHHST ~ MEXIy CTOPOHAMH B  TPSMOYTOJIBHBIX
TPEYroJbHUKAX C yriamu B 45° u 45°; 30° u 60°.

dopmynupoBate Teopemy Iludaropa, mcmoab3oBaTh € B
IIPAKTUYECKUX BBIYUCICHUSIX.

Brnaners MOHATHAMHI TPUTOHOMETPUUYECKUX (QYHKIMI OCTPOro
yria, MPpOBePATh UX KOPPEKTHOCTb.

BbIBOAMTH  TPUTOHOMETPUUECKUE COOTHOLIEHUS B
MPSIMOYTOJIbHOM TPEYTOJIbHUKE C OINOpPOH Ha CIIPAaBOYHYIO
UH(pOPMALHUIO.

HccnenoBath  COOTHOLIEHUS  MEXIy  CTOPOHAaMU B
MPSIMOYTOJIBHBIX TPEYToJIbHUKAX ¢ yriaamu B 45° u 45°; 30° u
60° ¢ HanpaBJIAIONIEH TOMOIIBIO.

Hcnoan3oBarh  QOpMyNbl  NpPUBEACHUS U
TPUTOHOMETPUUECKOE TOXKIAECTBO Il HAXOXKACHUSA
COOTHOIICHUH MEXIy TPUTOHOMETPUYECKHUMHU (QYHKLIUIMHU
pPa3IMYHBIX OCTPBIX YIVIOB C OINOPOM Ha CIPAaBOYHYIO
UH(pOPMALIHUIO.

IIpumeHsITH TOJYUYEHHBIE 3HAHUSA U YMEHMS IPU PELICHUU
NPAaKTUYECKUX 3a7ad (P HEOOXOAMMOCTH C OINOpPOM Ha
QJITOPUTM IIPABUIIA).

3HAKOMUTBCS ¢ MCTOPHEi pa3BUTUS T€OMETPUU.

OCHOBHOC

¥Yriaol B
OKPY:KHOCTH.

BrnucanHble ¥ LEHTPAJIBHBIE YTIIbL, YTOJ MEXIY KacaTeJbHOU U
XOPIOH.

®opmMyMPOBATh OCHOBHBIC OIIPEICIICHUs], CBSA3aHHBIE C
yriamu B Kpyre (BIMCaHHBIM yroJl, HEHTPAIbHBINA YTIol).




Bnncannbie VYTabl MEXIY XOpJaMH U CEKYIIHMHU. HaxoauTh BNHMCaHHBIC YIJIbI, OMHPAIOIIMECS HA OAHY IYTY,

U ONUCAHHbIE Brincannbie U onucaHHBIE YETHIPEXYTOJIBHUKH, UX MPHU3HAKH U | BBIYMMCJIATH YIIIBI C TOMOIIBIO TEOPEMbI O BIMCAHHBIX YIJIaX,

YeThIPEXyroJbHUK |CBOHCTBA. [IpuMeHeHMe HTUX CBOWCTB TIpU  PEIICHUH | TEOPEMBl O BIHCAHHOM YETBIPEXYTOJBHUKE, TEOPEMBI O

. reOMETPUYECKUX 3a/1a4. HEHTPAJILHOM yIje MpH HEOOXOAMMOCTH C BHU3YaJIbHOM

KacareabHble B3aumnoe pacnonoxeHue AByX OKpyxkHocted. Kacanwue|omopoil.

K OKPY’KHOCTH. OKpY>KHOCTEM. HcceaenoBarhb, B TOM YHCIIE C IOMOUIBIO IU(PPOBBIX PECYPCOB,

Kacanue BITMCAHHbIE M OMMCAHHBIC YETHIPEXYTOIbHUKY, BHIBOTAUTDH MX

OKPY>KHOCTeH CBOWCTBA M MIPU3HAKHU ITOCIIE COBMECTHOT'O aHAU3A.

(13 9) Hcnoab3oBaTh 3TU CBOMCTBA M INPU3HAKUA IIPU PELICHUHU
3ajay.

IloBTOpEHUE, [ToBTOpEHHE OCHOBHBIX IMOHATUH M METOAOB KypcoB 7 W §|Pemarth 3agaum Ha MOBTOpPEHME, WILUIIOCTPUPYIOIIUE CBS3U

00001IeHue KJIaCCOB, 0000IICHNE 3HAHUIA. MEX]ly pa3IMYHbIMH YacTAMU Kypca.

3HAHUM

(4 9)

9 kjaacc (He MeHee 68 u)

HazBanmue
pasaeJia (TemMbl)
Kypca (4uciio

OcHoBHOe conep:kanue

OcHOBHBIE BH/BI JeSITeJILHOCTH 00y4aI0MINXCS

4acoB)
Tpuronomerpusi. |OmnpeneneHue TPUrOHOMETPUUECKUX (QYHKIMHA yrios oT 0° no|dopMyaumpoBaTh  ompelesieHHsi  TPUTOHOMETPHUUYECKUX
Teopembl 180°. Kocunyc u cuHyc mpsMoro u Ttymoro yria. Teopema|(yHKIMHA TYNBIX M HPSMBIX YIJIOB C BU3YaJbHON OIOPOH.
KOCHHYCOB M KocuHycoB. (OO0o0OméEHHas) TeopemMa CHHYCOB (c paaumycoMm | DopMynHpoBaTh TEOpEeMYy KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. ONMCAaHHOM OKpY>KHOCTH). Haxoskx/ieHue JUIMH CTOPOH U BEIWYUH | paIlyCOM ONMCAHHON OKPY>KHOCTH).
Pemenne YIJIOB TPEYTOJIbHUKOB. Pemath TpEyronpHUKH C ONOPOM Ha aJrOpUTM Y4eOHBIX
TPeyroJbHNKOB dopmysia MIOMAAU TPEYTrOJbHUKA Yepe3 JBE CTOPOHBI U YToJl | IeHCTBUM.

(16 1)

Mex 1y HUMU. DopmyIia IIoMaay YeThIPEXYTOJIbHUKA YEPE3 €ro
JUArOHAIIU U yTOJI MKy HUMM.
IIpakTHueckoe MPUMEHEHHE TOKa3aHHBIX TEOPEM.

Pemrars  mpakTu4yeckue  3agauM, CBOAsIIMecH K
HAXO0KIEHUIO PA3JIMYHBIX 3JIEMEHTOB TPEYroJbHUKA.




IIpeo6pa3zoBanmne | *[lonarue o mpeoOpa3oBaHUM 1OIO00US. OcBauBaTth MOHSITHE npeoOpazoBaHus nomoous.
noxoous. CoOTBETCTBEHHBIE JIEMEHTHI TOJJOOHBIX (PUTYP. HceaenoBaTh OTHOIICHUE JTUHEWHBIX 3J€MEHTOB GUTYp TpU
Metpuyeckue Teopema o0 TpoM3BEACHUH OTPE3KOB XOpH, TeopeMa o|mpeoOpa3oBanuu noxodus. HaxommThs mpuMepsl mogodus B
COOTHOIIICHUS B IIPOU3BEACHUN OTPE3KOB CEKYLIMX, TEOpeMa O KBaJpare |OKpY’KaroLEH AeHCTBUTEIbHOCTH.
OKPYKHOCTH KacaTenbHOH. [IpuMeHeHune B pelieHny reOMEeTPUYECKUX 33/1a4. * | *“BpIBOIUTH METPUUYECKHUE COOTHOLICHUS MEXIY OTpe3KaMu
(10 v) XOpZ, CEKyLIMX UM KacaTellbHbIX C  HCIIOJIb30BaHUEM
BITMCAHHBIX YTJIOB U MMOJIOOHBIX TPEYTOJIbHUKOB.
Pemiatp reoMmeTpuyeckHe 3aladyd M 3aJa4d U3 PEATbHOU
’KH3HH C UCIIOJIb30BaHUEM MOJJOOHBIX TPEYTOJIbHUKOB. *
BexTopsl Omnpenenenne BEKTOPOB, CIOKEHHE M Pa3HOCTb BEKTOPOB,| Mcmoab30BaTh BEKTOPbl KakK HaIIPaBJIEHHBIE OTPE3KH,
(12 9) YMHOKEHHE BEKTOPa Ha YUCIIO. HCCJIeA0BATH reOMETPUYECKUI (mepemerienue) u
@u3N4EeCKU U T€OMETPUYECKUN CMBICII BEKTOPOB. ¢u3nyeckuil (Cuiia) CMBICIBI BEKTOPOB C OMNOpPOM Ha
Pa3noxxeHne BekTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM. | BOIIPOCHBIM IJIAH.
Koopaunats! BekTopa. 3HaTh ompedeleHHss CYMMbl U Pa3HOCTH BEKTOPOB,
CkanspHoe IpOU3BEIACHUE BEKTOPOB, €ro INPUMEHEHHE ISl | yMHOMKEHUS BEKTOpa Ha 4HCIIO, HCCIIeI0BATH
HAaXOKAECHUS JUIUH U YTJIOB. TeOMETPUYECKUN U (PU3HUECKUN CMBICIBI ATHX OTIEPAIIHA.
Pemenue 3a1a4 ¢ NOMOILBIO BEKTOPOB. PemiaTh reoMeTpUYECKHE 33JaYd  C  HMCIOJIb30BAaHUEM
IIpumeHeHre BEKTOPOB [UIsl PELIEHMS 3aJa4 KUHEMAaTHKU U |BEKTOPOB.
MEXaHHKH. PackiaaabIiBaTh BEKTOD 110 IBYM HEKOJJIMHEAPHBIM BEKTOPaM.
Hcnonb3oBaTh  CKaJsIpHOE  IPOU3BEIEHUE  BEKTOPOB,
BBIBOJUTH €I0 OCHOBHBIE CBOMCTBA.
BbrunciasaTs CymMMy, pa3HOCTb M CKaJspHOE IPOU3BEACHUE
BEKTOPOB B KOOpJIMHATaX.
IIpumeHsTH CKaJIsIpHOE IIPOU3BEACHUE JUISI HaXOXKJIEHUS
JUIMH U YTJIOB.
JlekapToOBBI JlexapTOBbl KOOPAMHATHI TOUEK HA IIJIOCKOCTH. OcBauBaTh MOHATHE NPSIMOYTOJIBHON CUCTEMbI KOOPAMHAT,
KOOpAWMHATBHI  Ha| *YpaBHeHHe NpsAMON.* YrioBod Kod(pQUIMEHT, TaHTeHC yria|leKapTOBBIX KOOPAMHAT TOUKH.
IIOCKOCTH HAKJIOHA, NTapaJUIeIIbHbIE U EPIIEHUKYJIIPHBIE IPSIMBIE. HccnenoBath ypaBHEHHE NPAMOI M OKPY’KHOCTH C OTIOPOM Ha
9 ) VYpaBHeHHE OKpYKHOCTH. HaxokaeHue KOOpIMHAT TOYEK | BOIIPOCHBIM IJIaH.

[IEPECCUYCHUS OKPYKHOCTHU U IIPSIMOM.
Meron KOOpAMHAT MPU PELICHUU T€OMETPUYECKUX 3a1ad.
Hcnons3oBanue MeTOa KOOPAUHAT B IPAKTUYECKUX 3a4a4ax

Haxonuts LeHTp U pagnyc OKPY>KHOCTH 110 €€ YPaBHEHUIO.
Pematp 3a1aum Ha HAXOXKJICHUE TOYEK IIEPECEUEHUS ITPSMBIX
U OKPYKHOCTEH ¢ ITOMOIIBIO METO1a KOOPAUHAT.




Hcnoan30BaTh CBOWCTBA YIIIOBOrO KO3(GQUIMEHTA MPsSMON
IpU pelIeHUH 3ajad, A OIpeeNiCHHs] PaCIONIOKEHUs
IIPSIMOM.

IpuMeHsiTH KOOPIUHATHI TPU PEIICHUH T'€OMETPUYECKUX U
NPAaKTUYECKUX 3a/ad, Ui MOCTPOSHHsS MAaTeMaTHYeCKUX
MOJIENIEN peabHbIX 3a/1a4 («METOJ KOOPAUHATY).
IMoab3oBaThest AN TOCTPOCHUS W HMCCIENOBAaHUM
U(PPOBBIMU PECYPCAMH.

3HAKOMHUTBCS ¢ MCTOPHEll pa3BUTHUS FEOMETPUU

IIpaBuabHbBIE
MHOI'0YI'0JIbHUKH.
Jlnuna
OKPYKHOCTH U
IUI01AAb Kpyra.

IIpaBunbHBIE MHOTIOYTOJBHHMKH, BBIYMCIEHHE HX D3JIEMEHTOB.
Uucno m v IMHA OKPYXKHOCTHU. JlIMHA OYrM OKPY>KHOCTH.
Panuannas mepa yria.

[lnomanes kpyra U e€ro 3JEMEHTOB (CEKTOpa M CErMEHTA).
Brruncnenue miuomaneit Guryp, BKIIOYAIOIUX JIEMEHTHI KpyTa.

®opmyIMpOBATH ompezeicHue
MHOT'OYT'OJIbBHUKOB, HAXOAUTb UX 3JICMCHTEI.
IHoab30BaTHCHA MOHATUEM JUIMHBI OKPYKHOCTH, BBEIEHHBIM C
MNOMOIIBIKO IPABUJIBHBIX MHOI'OYTI'OJIbBHUKOB, ONPEACIaATDh
YHCIIO TT, JUIMHY JYTH U paJlaHHyI0 Mepy yriia 1o oopasiy.

MPpaBUJIbHBIX

Borunciienue IIpoBoauTh mepexoa OT paJuaHHON MEpHI yria K I'palyCHOU

Iomanei ¥ HA000POT 10 BU3YaJIbHOM Omope.

84) OnpeaensaTh 1016 KpyTa.
BuiBoauTh GopMy.ibl (B IpagyCHOM U paJuaHHON Mepe) A
JUIMH JyT, IUIOIAJEH CEKTOPOB M CETMEHTOB C ONOPOM Ha
BOIIPOCHBIH IIJIaH.
BoruucasaTs miomand  (uryp, BKIIOYAIOUIUMX SJIEMEHTHI
OKpY>KHOCTH (Kpyra) ¢ Onopoi Ha CIIpaBOYHY0 HH(pOpMAITHIO.
HaxoauTh U101 B 3a[1a4aX peAIbHOM KU3HHU.

JABu:xeHus *[TonaTne 0 ABUKEHUU TUIOCKOCTH. Pa30upars  mpumepsl,  WUIIOCTPUPYIOLHE  ITOHATUSA

IIOCKOCTH [TapannenpHbIil IEpeHOC, TOBOPOT U cuMMeETpUsl. OCU U LIEHTPHI | IBUKEHUS, LIEHTPOB U OCEN CUMMETPHH.

(6 9) CUMMETPHUH. @opMyJIMPOBATH ONPEICIICHUS IapajUIebHOIO IIEPEHOCa,

[Ipocreiitye mpuMeHEHNs B PELICHUH 33139 *,

[IOBOPOTa M OCEBOM CHMMETPUHM C BHU3YAIBHOM OIIOPOMA.
HaxoauTh HEMOABWKHBIE TOUKU 1O 00pa3iLy.

HaxoauTh IIEHTPBI U OCH CUMMETpPUI IPOCTEHIINX (PUTYp TTO
oOpa3siry.

*[IpuMeHATh NapAIUICIBbHBIA IEPEHOC U CUMMETPHUIO IIPH
pelIeHNH TeOMETPUIECKUX 3a/1a4 (pa30upaTh MPUMEpPHI).




Hcnonb30BaTh Ui TOCTPOSHUS U MCCIENOBaHUHN 1TU(POBBIS
pecypcehl. *

IMoBTOpEHHUE,
00001IEHME,
cucTeMaTH3aIusl
3HAHMH

(7 9)

[loBTOpeHNE OCHOBHBIX TMOHSTUH M METOJOB KypcoB 7—9

KJIACCOB, 0000IIEHNE U CHUCTEMATH3aIlMs 3HAHMIA.

[Ipocreiimmne reomerpudeckue QUIYpl M HX CBOICTBA.
N3mepenne reoMeTpu4ecKiX BEITUUHH.

TpeyroyibHUKY.

[TapannenpHble U NEPIEHIUKYIISIPHBIE IPSIMBIE.

OxkpyXHOCTb U Kpyr. I'eoMeTpuyeckue MOCTPOCHUS. YTIIbI B
OKpY>)KHOCTM. BnucaHHble M  ONHCaHHBIE  OKPYXHOCTH
MHOI'OYTI'OJIbHUKOB.
IIpsiMast 1 OKPYKHOCTb.
YeThIpEXYTOIbHUKU.
YeThIPEXYTOJIbHUKH.
Teopema Iudaropa u Hayana TpuroHomeTpun. Perenne o0mmx
TPEYTOJbHUKOB.

IIpaBunbHBIE MHOTOYTOJIBHUKH.

[IpeobpaszoBanus miockoctH. Jpmwkenus. [Tlogooue. Cummerpus.
[Tnomane. Beraucnenne mwiomanei. [Inomaau noqoOHbIX Guryp.
JlexkapTOoBbl KOOPAMHATHI HA TUIOCKOCTH.

BekTopb! Ha IIIIOCKOCTH.

Bnoucannsie u OIIMCAaHHBIC

OnepupoBaTh NMOHATHSAMH: (GUIypa, TOUKA, IpsMasi, yroi,
MHOTOYTOJIbHUK, PpaBHOOEAPEHHbII M  PaBHOCTOPOHHUU
TPEYrOJBbHUKH, MPSAMOYIOJbHBIH TPEYrOJbHUK, MEIHAHA,
OuccekTpuca M BBICOTa TPEYTOJIbHUKA, MHapajliesIorpaMM,
poMO, TPSAMOYTOJNBHUK, KBAJApaT, Tpameuusi; OKPY>KHOCTb,
KacaTeJbHast; paBEHCTBO U MOJ00He (QUTyp, TPEYrOJIbHUKOB;
NapajuIeIbHOCTh W NEPHEHAUKYISPHOCTh MPSMBIX, YroJl
MEXAY NpSIMBIMH, CHUMMETPUS OTHOCUTEIBHO TOYKU U
IpsIMOM; JJMHA, PAcCTOSHME, BEIWYMHA YIJa, IUIOLIAlb,
[IEpUMETP.

Hcnoab3oBars  (opmyJibl: [epuUMeTpa U IJIOLIAAU
MHOT'OYT'OJIbHUKOB, JUIMHBI OKPYXXHOCTH M IUIOIIAJU KpyTa,
00bEMa IPSMOYTOJIBHOTO MapajuIeIenunesa.

OnepupoBaTb NOHATHSIMHM: IPAMOYIOJbHAas  CHUCTEMA
KOOpDJMHAT, BEKTODP; MCNOJb30BaTh JOTH IOHATHA A
IIPEICTABICHNS JaHHBIX M PELIEHUs 3a7ad, B TOM YHUCIE U3
IPYTUX y4eOHBIX IPEIMETOB.

Pemarp 3agaum Ha IIOBTOPEHHME OCHOBHBIX IIOHSATHH,
WUTIOCTPALIMIO CBS3EH MEXAY pa3IMYHbBIMU YacTAMHU Kypca.
Bu10npaTs MeTo 1L PELIECHUS 3aJa4H.

Pematp 3a1a4n 13 OBCEIHEBHOM KU3HU.

TEMATUYECKOE INIAHUPOBAHUE YYEBHOI'O KYPCA «BEPOSITHOCTB U CTATUCTUKA»
(IT0 TOJAM OBYYEHUSI)

7 knacc (e meHee 34 1)

HasBanue
pa3aesa (TeMbl)

OcHoBHOe conep:kanne

XapakTepucTHKA JesITeIbHOCTH 00y4al0IMXCsl




(4HC10 YacoB)

IIpencrasiienune [IpencraBnenne naHHBIX B Tabmunax. [Ipaktuyeckne | OcBamBaTh  Ha  0a30BOM  YPOBHE  CHOCOOBI
AAHHBIX BBIUMCIICHUS 10 TAaONWYHBIM JaHHBIM. VI3BleueHHe | | MPEACTAaBICHHUS CTATUCTHMYECKMX MTaHHBIX WM YHUCIOBBIX
(7 9) UHTepHpeTanus TaOMU4yHBIX AaHHBIX. [IpakTmdeckas paboTa | MacCMBOB C TIOMOILIBIO TabMUI] W  JUarpaMMm c
«Tabmuip. UCIOJIb30BAHUEM  aKTYaJbHBIX W B&XKHBIX JIAHHBIX
I'paduueckoe mpeacTaBieHUE NAaHHBIX B BHUAE KPYroBbIX, | (memorpadudeckue JaHHBIE, IIPOU3BOJICTBO
CTOJIOMKOBBIX (CTOJNIOYATHIX) AUarpaMM. UTeHHe ¥ MOCTPOEHHE | MPOMBIIIJICHHON U CeNbCKOXO3IUCTBEHHON MPOIYKIIMH,
nuarpamm. [Ipumeps! geMorpaguueckux Auarpamm. OOIIECTBEHHBIE U IPUPOIHBIC SIBJICHUS).
[TpakTudeckas pabota «JlmarpaMmby. M3yuyars Meroabl paboTel ¢ TaONMYHBIMH |
rpadMUecKUMH TPEICTABICHUSMHI JAaHHBIX C IMOMOIIBIO
IU(PPOBBIX PECYpPCOB B XOA€ MPAKTUYECKHX pPaboT (c
HaIPaBJIAIOIIEN TOMOIIBIO).
OnucareapHas Yucnossie Habopbl. CpenHee apupMeTniecKoe. OcBauBaTh Ha 0a30BOM yPOBHe NOHSATHS: YUCIOBOHI
CTATHCTHKA Menuana 4rciaoBoro Habopa. Y CTOHYMBOCTb MEIUAHBI. Habop, Mepa IEHTpaJIbHON TEHACHIUH (Mepa ILEHTpa), B
8 4) [TpakTuaeckas pabota «CpeqHre 3HAYCHUSY. TOM YHCJIE CpeHEe apruPMETHIECKOE, METMaHa.
HauOonpiiee m HauMeHbIllee 3HAUYEHHUS YMCIOBOrOo Habopa. | OmuchbIBaATHL CTAaTUCTHYECKHE JaHHBIE C ITOMOIIBIO
Pazmax. cpeaHero apupMeTHYeCKoro U MeauaHsl. PemaTs 3agaun
(c uCHONB30BAHMEM 3PUTENBHONW HATJISATHOCTH W/WIH
BepOaNbHOM ONOpHI)
HN3yyarp cBoiicTBAa CPEIHMX, B TOM YHUCJIE C IIOMOILIBIO
U(POBBIX PECypcoB, B XOJe MPAKTHUECKUX paboT, (c
HaIPaBJIAIOIIEN TOMOIIBIO).
OcBauBaTh Ha 0230BOM YPOBHe MOHSITHS: HanOoJbIIEE
Y HauMEHbIIIEE 3HaYEHMsI YNCIOBOIO MacCHBa, pa3Max.
PemaTp 3amaum Ha BBIOOp crioco0a ONMMCaHUs JaHHBIX B
COOTBETCTBUM C IPUPOJOM  JAHHBIX U  LEISIMHU
HCCJIEIOBAHMSI C HAIIPABJISIIOILIEH [TOMOLIBIO.
Cayuaiinas *CrydaiiHasi \3BMEHUYUBOCTH (TIpuMepsl). YacTora 3HadyeHuid B | *OcBamBaTh HMOHATHS: 4YacTOTa 3HAUYECHUH B MacCUBE
N3MEHYUBOCTH MaccuBe JaHHbIX. [ pynnupoBka. I'mctorpaMmsl. JAHHBIX, TPYNIIUPOBKA JaHHBIX, TUCTOrPAMMa.

(6 1)

[TpakTuueckas pabota «CrnydaiiHasi USMEHUYHUBOCTBY. *

CTpouTh THCTOIPAMMBI 110 00pa3ILy




OcBanBaTth rpadHuecKue MpeCTaBICHUs pa3HbIX BUJOB
CIIy4YalHOM W3MEHYMBOCTH, B TOM YHUCJIE C ITOMOUIBIO
1M (POBBIX PECYpPCOB, B X0J1€ IPAKTHYECKOM paObOThL. *

BBenenue B
TeopuIo rpagos
(4 9)

*['pad, BepmmHa, pedpo. IlpeacraBienue 3agauu ¢ TOMOILBIO
rpada. CremeHp (BaJIeHTHOCTh) BepmimHBL Yucio pédep u
cymMmapHasi creneHb BepimuH. Llens u nuki. Ilyte B rpade.
IIpencraBnenue o cBsizHOCTH Tpada. O6xon rpada (diiaepos
nyTh). [IpencraBnenue 06 OpueHTUPOBAHHBIX Ipadax. *

*OQcBauBaTh NOHSTHA: Tpad, BepmMHa rpada, pedpo
rpada, cTeneHp (BaICHTHOCTh BEPIITUHBI), [ETb U UK.
OcBauBaTh NOHSITHS: NyTh B rpade, 3HIEPOB MyTh,
00xox rpada, OpueHTUPOBAHHBIN Tpad.

OO0cy:k1aTh pelieHne 3aa4M Ha TIOUCK CYMMBI CTENIEHEHN
BepIIMH rpada, Ha MOUCK 00xo/a rpada, Ha MOUCK ITyTeH
B OPHEHTUPOBAHHBIX rpadax ¢ HAPaBIAIOMIEH TOMOIIBIO.
OcBanBaTh cmocoObI IIPEACTABICHUS 3aJad U3 Kypca
anreOpbl, TE€OMETPHUH, TEOPUU BEPOSTHOCTEH, APYrux
NpEeIMETOB ¢ TOMOIIbI0 rpadoB  (KapThl, CXEMBI,
ANIEKTPUYECKHE LEeNH, (YHKIHOHATIbHBIE COOTBETCTBUS)
Ha npumepax. *

BepositHOCTB M

*CnyyaifHbIil ONBIT M ciiy4aiiHOoe coObITHE. BeposTHocTh M

*OcBauBaTh MOHSATHUS: CIyYalHBIA ONBIT U CIy4YalHOE

4yacrora yacTora COOBITUS. PoOJb MajgoOBEpOATHBIX M MPAKTUYECKH | COOBITHE, MAJIOBEPOSITHOE U MPAKTUYECKU JIOCTOBEPHOE

CJIYYaHHOr 0 JOCTOBEPHBIX COOBITUH B MpHpojJe M B obmecTBe. MoHeTa U | COOBITHE.

coObITHA UrpajgbHasi KOCTb B TEOPUU BEPOSATHOCTEM. M3yyaTrh 3HAYMMOCTH MaJIOBEPOATHBIX COOBITHH B

4 4) [TpakTuyeckas pabora «HacToTa BbIIQACHUS OpJiay.* npupoje M OOIIeCTBE Ha BAXKHBIX IMpUMEpax (aBapuu,
HECYaCTHBIE clly4au, 3anuTa NIEPCOHAJIBHOMN
uHpOpMalny, epeiadya JaHHBIX ).
N3yuaTth poiib KJIACCUYECKMX BEPOSTHOCTHBIX MOAEIEH
(MoHeTa, UrpaibHasi KOCTh) B TEOPUU BEPOSITHOCTEM.
Ha6monaTs W M3y4aTh YacTOTY COOBITHH B IMPOCTHIX
HKCTIIEPUMEHTaX, B TOM YHCIE C IMOMOIIBIO HU(PPOBBIX
PECYPCOB, B XOJI€ MPAKTHYECKON pabOTHI. *

O000menue, IIpencraBnenne  gaHHbIX.  OnucarenbHas — cTaTucTUKa. | IIOBTOPATH HM3Yy4EHHOE M BBICTPaUBaTh CHCTEMY

KOHTPOJIb BeposiTHOCTB ClTy4aifHOTO COOBITHSI. 3HAHUI.

(5q) PemaTp 3a1a4u Ha IPEACTABICHUE U ONIMCAHUE TAHHBIX C

IMOMOIIBK M3YUYEHHBIX XAPAKTEPUCTHUK C HANPABISIOLIEN




HOMOIIBIO.

O0cy:xnaTh npuMepsbl CIIy4aiHbIX COOBITHI,
MaJIOBCPOATHBIX U TPAKTUYICCKH JOCTOBCPHBIX CquaﬁHBIX
COOBITHI, UX POJIU B MIPUPOJIE U KUZHU YETIOBEKA

8 kitacc (ne menee 34 4)

Ha3zBpanue
pasaeJia (TemMbl)
(UMcJI0 YacoB)

OcHoBHOe conep:kanue

XapakTepucTHKA JesITeIbHOCTH 00y4al0IMXCsl

IloBTOpPEHUE
Kypca 7 kjacca
(44)

IIpencraBnenne  paHHbIX.  OmnucarenpHas — CTaTUCTHKA.
Cnyuvaiinas u3smMmeHunBOCTh. CpeiHHe YHUCIOBOro Habopa.
Cnyuaiinbie coObITus. BepositTHOCTH M yacTOThl. Kiaccuueckue
MOJIETN TEOPUH BEPOSITHOCTEIN: MOHETA U UT'PATIbHAS KOCTb.

IloBTOpATH MH3YyYEHHOE U BBLICTPAMBATHL CHUCTEMY
3HaHUMU.

Pemats 3agaum (MO0 BH3yaJbHOHl  omope) Ha
IIPEJICTAaBICHUE W ONMCAHWE JAaHHBIX C IIOMOUIBIO
U3YYEHHBIX XapaKTEPUCTHK.

Pemats 3agaum (MO0 BH3YyaJbLHOHl  omope) Ha
IIPEJICTaBICHUE TPYNINHUPOBAHHBIX JAHHBIX M OINMCAaHUE
CIIy4allHOM U3MEHUYUBOCTH.

Pemats 3agaum (MO0 BH3yaJbHOHl  omope) Ha
OIpeJieNIeHNe YacTOThI CIIyYalHBIX COOBITHI, 00CYKICHNE
IPUMEPOB  CIIy4allHBIX COOBITHIH, MaJlOBEPOATHBIX H
MPAKTUYECKU IOCTOBEPHBIX CIIyYalHBIX COOBITHIA, NX POJIH
B IIPUPOJE U )KU3HU YEJIOBEKA.

OnucareabHas
CTATHCTHKA.
PaccenBanue
JaHHBIX

(4 4)

*Orkinonenus. Jucnepcus yucnoBoro Habopa. CranmapTHoe
OTKJIOHEHHE YUCIIOBOro Habopa. JluarpaMmsbl pacceuBaHus. *

*OcBauBaTh TMOHATHA: JUCHEPCUS M CTaHAAPTHOE
OTKJIOHEHHE, MCIOJIb30BaTh ATH XapaKTEPUCTUKU JUIS
OIMCaHUsl PACCEUBAHUSI JAaHHBIX.

YuyacTBOBaTh B 00CYKI€HUH THNOTE3bI 00 OTCYTCTBUU
WM HAJIMYUHU CBSI3M 110 AMAarpaMMaM PacCEUBAHMUS.
CTpouTh JuarpaMMbl pacCeMBaHHUsS 10 HMEIOIIMMCS
JAHHBIM, B TOM 4YMCJI€ C IIOMOIIbIO KOMIIbIOTEpA (ITOCIIE
COBMECTHOT'O aHann3a).*




MHuo:kecTBa
4 )

MHoxecTBO, TOAMHOXKECTBO. Onepanuu HajJ MHOKECTBaMU:
oObenuHEeHWe,  mepeceueHue, gononHeHwe.  CBoiicTBa
onepanuit Hax MHO>KECTBaMM: MePEMECTUTENBHOE,
coueTaTeIbHOE, paclpeaAeIUTeIbHOE, BKIIOUCHHUS.
['padmyeckoe mpencTaBIeHHE MHOXKECTB.

OcBanBaTh MOHSATHSI: MHOXXECTBO, 3JIEMEHT MHOXECTBA,
MIOJIMHOXECTBO.

BbInoJHsaTh onepanuu HaJl MHOXECTBAMHU:
o0beIMHeHNe, TIepecevYeHre, JOMOIHEeHUE (110 00pasiy).
Hcnoab3oBath CBOWCTBA: MIEPEMECTUTENILHOE,
COYeTaTeNbHOe, paCIpeieIUTeNbHOe, BKIIOYEHUS (C
MCIIOJIb30BAHUEM BU3YyaJIbHOM OMOPHI).

Hcnoan3oBaTh rpaduueckoe MpeacTaBICHUE MHOXKECTB
IPU OIHUCAHUU pEANbHBIX MPOIIECCOB W SABICHUH, MpPH
peILIeHUH 3a/1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB U KypCOB
(c ucronb30BaHUEM BHU3YaJIbHOW OMOPHI).

BepositHOCTB
CJIy4aiiHOT 0
coObITHUS

(6 1)

DneMeHTapHbIe COOBITHSL. Crnyuaiinbsle COOBITHSL.
bnaronpustcTByomue aneMeHTapHbie coObITUs. BeposTHOCTH
coObITHI. OMBITBI C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH
coObITusIMH. Cy4aiiHbIi BBIOOD.

[Tpaktudeckas pabora «OnbITE ¢ PABHOBO3MO)KHBIMH
AIIEMEHTAPHBIMHU COOBITUSIMMI.

OcBauBath Ha  0a30BOM  YpOBHe  IOHATHA:
SIIEMEHTApHOE COOBITHE, Ciy4yailHOe COOBITHE Kak
COBOKYIHOCTb ~ OJarompusATCTBYIOIIUX  3JIEMEHTapHBIX
COOBITHI, PABHOBO3MOXHBIE 3JIEMEHTapHBIE COOBITHS.
PemaTh 3aaun Ha BEIYHMCIICHUE BEPOSITHOCTEH COOBITHI
[0 BEPOSTHOCTSIM DJIEMEHTaPHBIX COOBITHUH CIy4aifHOrO
onbiTa (C HMCHOJB30BAHUEM 3PUTENBHON HArJIsAHOCTH
u/unu BepOaJIbHOM OTOPHI).

PemaTh 3aaun Ha BBEIYHMCIICHUE BEPOSITHOCTEH COOBITHI
B ONBITaX C paBHOBO3MOXKHBIMHM  3JIEMEHTapHBIMU
COOBITHSIMHM, B TOM YHCIIE C IOMOIIBIO KOMIIbIOTEpa (C
UCTOJb30BAHUEM  3pPUTEIBHOM  HATJSAHOCTH  W/WIH
BepOaIbHOM OTIOPBHI).

IIpoBoanTs M M3y4aThb ONBITHI C PAaBHOBO3MOXKHBIMU
AIIEMEHTAPHBIMU COOBITHSMHU (C UCIOIB30BAHUEM MOHET,
UTpaIbHBIX KOCTEH, ApYyrux MoJieNnei)
B XO/€ TPAKTHYECKOW paboThl (C HCIOIb30BaHUEM
BHU3YyaJIbHOU OMOPBHI).

Beenenue
TeopuIo rpagos
(44)

B

*IlepeBo.  CBoiicTBa jaepeBa: €IMHCTBEHHOCTh  IIyTH,
CYIIIECTBOBAaHHE BUCSYEH BEPIIMHBI, CBS3b MEXIY YHCIOM
BepIIUH U yncioM pédep. [IpaBuno ymHoxeHus. *

*OcBauBaTh NOHATHS: JIEPEeBO Kak rpad Oe3 LHMKIA,
BHCSIYasl BepllMHa (JIMCT), BETBb JIEPEBA, IyTh B JIEPEBE,
IMaMeTp JepeBa.




HM3yuath cBoiicTBa JepeBa: CYILIECTBOBAHUE BHUCSYEH
BEpIIMHBI, E€AMHCTBEHHOCTh WYTH MEXIY JABYMS
BEpIIMHAMHU, CBSI3b MEXKJIY YHUCIOM BEPIINH M YHUCIOM
peodep.

YuacTBOBaTH B 00CY K/I€HUH PellIeHUsI 3a]a4i Ha IOUCK
U TIEPEUUCIICHHE IMyTeH B JIepeBe, OMpPENeICHHE YHuCIa
BEpIIMH Ui pEOEp B IepeBe, 00X0a OMHAPHOTO JepeBa, B
TOM YHCJIE C TPUMEHEHUEM MIPaBUJIa YMHOKCHHSL. *

Cayuaiinbie
coObITHA
(8 1)

*[IpoTuBomnonoxxkHoe  coObiTue.  Jlmarpamma  Diinepa.
OObvenuHeHne u mepecedeHue coObiTuid. HecoBmecTHBIE
cobbiTus. Dopmyna cioxeHus BeposTHocTeil. [IpaBmio
YMHOXKECHHUSL ~ BEPOSATHOCTEH.  YCIOBHAs1  BEPOSATHOCTD.
HezaBucumblie  coObitus.  IlpeacraBienune — ciay4aiHOTro
AKCIIEPUMEHTA B BU/JIE IepeBa. *

*(QcBauBaTh NOHSITHS: B3aUMHO IPOTHUBOMNOJIOXKHBIE
COOBITHS, OTEpalii HaJl COOBITUSAMH, OOBEAUHEHUE U
nepeceueHre coObITHiA, Auarpamma Oitnepa (Ditepa—
Benna), cOBMECTHBIC 1 HECOBMECTHBIC COOBITHSI.
H3yuaTh TeopeMbl O BEPOATHOCTH OOBEAWHEHHS JBYX
COOBITHH ((hOPMYIIBI CIIOKEHUS BEPOATHOCTEH ).
YuyacTBOBaTH B 00CY:KI€HHN PelIeHNUs] 3aJa4d, B TOM
qHClie TEKCTOBBIC 33aJ]a4ui Ha OMpeAeNieHUE BEPOSTHOCTEH
OObeNMHEHUST W TMEepPeceueHus COOBITUH C TIOMOIIBIO
YHUCIOBOM  MpsiMOHM, auarpamm  Oifnepa, (opmymsl
CJIO’KEHHUSI BEPOSTHOCTEH.

OcBanBaTh MOHATHS: MIPABHIIO YMHOKCHHS
BEPOSITHOCTEH, YyCIOBHAS BEPOSTHOCTh, HE3aBUCHMBIC
COOBITHS JIEPEBO CITYYAMHOTO OIIBITA.
N3yuats cBoiicTBa  (OIpeneieHUs)
COOBITHIA.

YuacTBoBaTh B 00CY:KI€HMH pelIeHHs] 3a/a4d Ha
OTIpe/ieTICHUE W UCIIOIb30BAHNE HE3aBUCUMBIX COOBITHIA.
YuacTBoBaTHh B 00CY:KI€HMU pelIeHHsl 3a/a4d Ha
MOWCK BEPOSTHOCTEH, B TOM HYHCJIE YCIOBHBIX, C
MCIOJIb30BaHMEM JIepeBa CITyYaiHOTO OmbITa. *

HE3aBUCUMBbIX

006001eHue,
KOHTPOJIb
(4 9)

[IpencraBnenne nanabix. OnucarenbHas craTucTuka. ['pader.
BepostHoCcTh CIIy4aiiHOT O COOBITHS. DNeMEeHTbI
KOMOWHATOPHKH.

I[loBTOpPSITH H3y4YEHHOE U BBICTPAMBATH CHCTEMY
3HAHWIL.
PemaTp 3a1a4u Ha IPEACTABICHUE U ONIMCAHUE TAHHBIX C




ITOMOIIBIO U3YYEHHBIX XapaKTEPUCTHUK (c
HCII0JIb30BAHUEM BU3YaJIbHOMN OIOPBHI).

*Y4yacTBoBaTh B OO0CY/KIEHHMH PpelIeHHusI™ 3aJauH C
npuMeHeHneM rpados.

PemiaTs 3a7ayM HAa  HAxXOXACHHE  BEPOSTHOCTHU
CIly4aifHOrO COOBITHSI MO BEPOSTHOCTSIM 3IIEMEHTaPHBIX
COOBITHI, B TOM YHCJIE B OIBITaX C PaBHOBO3MOXKHBIMU
AIIEMEHTAPHBIMU COOBITUAMH (C BU3YAJIbHOU OMOPOHA).
*Y4acTBoBaTh B 00CYXKICHHUM pelIeHMs™ 3aga4M Ha
HAXO0XXJCHUE BEpOATHOCTEH 00BbETMHEHNS U TIepECeUCHUs
COOBITHI, B TOM YHUCIIC HE3aBUCUMBIX, C HCIIOJIb30BAaHUEM
rpadUUecKuX TPEACTaBICHUNH U JiepeBa CIy4aifHOro
OTIbITA.

*Y4acTBoBaTh B 00CYXKICHHM pelIeHMs™ 3aga4M Ha
nepevrciIeHne KOMOMHaIMA (Yrcia mepecTaHOBOK, YHCIIa
COYETaHMi), HA HAXOXKICHUE BEPOSTHOCTEH COOBITHH C
OpUMEHEHHEM KOMOWMHATOPUKH, B TOM 4YHCIE C
HCII0JIb30BAaHNEM TpeyronbHuKa [lackans.

9 kiacc (He meHee 34 1)

Ha3zBpanue
pasaeJia (TemMbl)
(4McJ10 YacoB)

OcHoBHOe conep:kanue

XapakTepucTHKA JesITeTbHOCTH 00y4al0IMXCsl

IloBTOpPEHUE IIpencraBnenne  paHHbIX.  OmnucarenpHas — CTaTUCTHKA.
Kypca 8 ki1acca Omnepannu Haa coObITUsIME. He3aBUCUMOCTD COOBITHH.
(449)

IloBTOpATH H3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUI.

PemaTtp 3a1aum Ha IPE/ICTABJICHUE U ONUCAHUE TAHHBIX.
Pematp 3amaum Ha  HAXOXJEHUE  BEPOATHOCTEH
O0beIMHEHUS W TEPECeYCHHsS] COOBITHH, B TOM YHCIIE
HE3aBUCHMBIX, C  HCIOJB30BaHHEM  TrparuecKux
IIPEACTABIICHUH U IepEBA CIIyYalHOI'O OIIbITA.

Pemath 3a1a4M Ha MEPEYUCICHUE KOMOMHAIUHN (ducia




NIEPECTAaHOBOK, 4YHCIAa COYETaHMH), HA HaXOXKJICHHE
BEPOSATHOCTEH COOBITHI ¢ MPUMEHEHNEM KOMOWHATOPUKH,
B TOM YHCJIE C HCIIOJIb30BaHHEM TpeyroiabHuKa [lackans

JIeMeHTBI
KOMOUHATOPUKH
(4 )

KomOunatopHoe mnpaBuino ymHOXeHHS. IlepecTaHOBKH.
@akropuan. CouetaHus ¥ 4yucio coyetaHuil. *TpeyrosbHuK
[Mackans.* IIpakTnueckas pabora «Bpruncnenue
BEPOSATHOCTEH C MCIIOJIB30BAaHHMEM KOMOMHATOPHBIX (DYHKITHIMA
AIIEKTPOHHBIX TAOJIHIIY.

OcBauBath Ha  0a30BOM  YpOBHe  IOHATHA:
KOMOWHATOpPHOE MPaBWJIO YMHOXKEHUS, YIOpPSIOYCHHAs
napa, Tpoiika 0ObeKTOB, IIepecTaHOBKa, (haKTOpHaJ YKcia,
codeTaHue, Yhcio coueTanui, *rpeyronpauk [lackans.*
Pemiate mpocreiimime 3agauyd  Ha  [IEPEUYUCIICHUE
YIOPSI0YECHHBIX Map, TPOEK, IEPEUNCIICHUE IIEPECTAHOBOK
U COYETAaHHH JIIEMEHTOB pPA3IUYHBIX MHOXECTB (I10
o0pasiy).

Pemiare nmpocreiimime 3agayM Ha IPUMEHEHUE YHMCIa
coyeTaHuil B anredpe (COKpaméHHOe YMHOKEHHE, OMHOM
HrroTona) (¢ HampasJsiolel MOMOILbIO).

Pematrh, mnpuMeHsis KOMOWHATOPHMKY, 3aJauyd Ha
BBIUMCIICHUE BEPOSITHOCTEH, B TOM YHCJE C IOMOIIBIO
AIIEKTPOHHBIX TAONHUIl B XOJ€ MPaKTHUECKOW paboThl (C
BU3YaJIbHOM OIOpPOHA).

I'eomerpuyeckas
BEPOSITHOCTH
(4 )

*['eomerpuueckas BeposTHOCTh. Ciy4aifHbIi BEIOOpP TOUKHU U3
(GUryphl Ha TIOCKOCTH, U3 OTPE3Ka, U3 JYT'H OKPY>KHOCTH. *

*OcBauBaTh MOHATHE T€OMETPUUECKON BEPOSTHOCTH.
YuacTBOBaTH B O0OCYKICHHHM peIIeHHs] 3aJa4H Ha
HaXO0XJICHUC BepOHTHOCTCﬁ B ONbITax, NpCACTaBUMBIX KaK
BBIOOp TOUYEK M3 MHOTOYTOJBHHMKA, KPyra, OTpe3Ka WM
JYTH OKPY>KHOCTH, YUCIIOBOTO MPOMEKYTKA *

HcnuiTanns
bepnyJn
(6 9)

Hcneitanue. Yenex u Heynada. Cepust UCIIBITaHUM J10 TIEPBOTO
ycnexa. HMcneitanus beprymm. BepositHoctn coObITHi B
cepun ucnbiTaHuii  bepuymmu.  Ilpaktuueckas  paborta
«HcneiTanus bepryim».

OcBauBaTp Ha 0230BOM YPOBHE NOHSITHSI: HCIILITAHHE,
3JIEeMEHTapHOE COOBITHE B UCTIHITAHUM (YCIIEX U HEy/ayda),
cepuss UCHBITaHUM, HACTyIUIEHME IIEpBOro  yclrexa
(Heynaun), cepus ucnblTaHuil bepnymnn.

Pemiate mpocreiiiume 3aXayd  Ha  HaXOXICHUE
BEPOSATHOCTEH COOBITUI B CEpHM UCHBITAHUN 10 MEPBOTO
ycrexa, B TOM YHUCIIe ¢ MPUMEHEHUEM (OPMYIIBI CYMMBI
r€OMETPUUECKON Mporpeccuu (¢ omopoil Ha CIPaBOYHYIO




UH(POPMAIIHIO).

Pemiate mpocreiiiume 3axayd  Ha  HaxXOXICHUE
BEPOSATHOCTEH  AJIEMEHTApHBIX COOBITUH B  CEepHH
UCIBITAaHUN bepHyJIM, Ha HaXOXICHUE BEPOATHOCTU
ONPENENIEHHOIO YHUCIIA YCIIEXOB B CEPUHM MCIIBITAHUN
bepHyum (¢ BU3yaJIbHOM ONOpPOiA).

N3yuarh B X0[€ NPaKTH4YeCKOil padoThl, B TOM YHCIIE C
MOMOIIIBIO HU(POBBIX PECYpPCOB, CBOMCTBA BEPOSITHOCTH B
cepuM UcnbITaHui bepHyim

Cayuaitnas
BeJIMYNHA
(69)

CnyuaiiHas BeJIMYMHA W PAclpeAeieHUE BEPOSITHOCTEH.
MareMarnueckoe OXHMJIAHHE U JAUCIEPCHS  CIy4alHOH
BenUM4MHBL. [IpuMepbl MaTreMaTH4ecKOro OXKUAAHUSA Kak
TEOPETUYECKOr0 CPEIHEr0 3HAYCHUS BEJIMYUHBI.

[TonsTre 0 3akoHE OONbINX Yncen. 3MepeHue BeposiITHOCTEN
¢ momouibio yactoT. [IpuMeHeHne 3akoHa GOIBIINX YHCEIL.

OcBoutb Ha 0a30BOM YpOBHe NOHSITHS: Cly4daiHas
BCIIMUMHA, 3HAYCHUE CIy4aiiHOU BEJIMYHHBI,
pacrpeneneHue BEposSTHOCTEM.

HM3yuyatp u oO0cyxaaTh IpUMEpPbl IUCKPETHBIX U
HEIPEPBIBHBIX CIy4YailHbIX BEIWYMH (POCT, BEC UEIIOBEKA,
YUCIICHHOCTb HACCJICHHUS, APYTUe U3MCHYMBBIC BEJTMUNHBI,
paccMaTpuBaBIINECS B Kypce CTaTUCTUKH), MOJEJIBHBIX
CIIy4allHbIX BEJIMYMH, CBS3aHHBIX CO CIIy4alHBIMU
omblTaMu (OpocaHue MOHETBI, WMIPaJbHOM KOCTH, CO
CITy4ailHBIM BBIOOPOM H T. II.).

OcBauBath Ha  0a30BOM  YpOBHe  IOHATHA:
MAaT€MaTUYECKOE OKMJAHUE CIIyYalHOW BEIWYUHBI KaK
TEOPETUYECKOE CPEAHEE 3HAUCHUE, NUCIIEPCUs CIIydYallHON
BEJIMYUHBI KaK aHAJIOT IUCIIEPCUH YHCIOBOTO Habopa.
PemiaTh 3agaum Ha BBIUMCICHHE MaTEMaTHYECKOTO
OXKMJAHHUS W  JUCIEPCUH JUCKPETHOM  CIy4anHOU
BEJIMYUHBI 10 33JaHHOMY PACIPEICIICHUIO, B TOM YHCIIE
3a/1a4, CBSI3aHHBIX CO CTPAaXOBAaHHUEM U JIOTEpesIMH (C
HaIPABJIAIOIIEH TOMOIIBIO).

3HAKOMHTBCSI C MaTEeMaTU4YECKUM  OXHMAAHWEM U
JUCIEPCUEN HEKOTOPBIX PACHpENCIICHU, B TOM YHCIIE
pacpeneneHus CIly4aiHOM BEJIMYUHBI «YUCIIO YCIIEXOB» B
cepuM UcHbITaHui bepHyium.

M3yuarh, 4acToTy COOBITHSI B  IOBTOPSIOIIUXCS




CJIy4alHBIX OIBITAX KAK CIIy4alHYIO BEJIUYUHY.
3HAKOMHUTBLCSI C 3aKOHOM OosibIIMX uucen (B ¢opme
bepuymnu): npu GOJBIIOM 4YHCIE OIBITOB YacToTa
COOBITHS OJTM3Ka K €r0 BEPOSTHOCTH.

Pematp 3aaun Ha U3MEPEHUE BEPOSTHOCTEHN C TOMOIIIBIO
4acToT (C HaIPaBJIAIOIIEH TOMOIIBIO).

O0cy)IaTh poJIb 3aKOHA OOJBIIUX YHCET B 000CHOBAHUU
YaCTOTHOTO METOJIa U3MEPEHHSI BEPOSTHOCTEH.
OOcy)maTh 3aKOH OOJBIIMX 4YHCET KaK TMPOSBICHUE
CTaTUCTHYECKON YCTOMUMBOCTU B U3MEHUMBBIX SIBICHUSX,
pOJb 3aKoHA OOJBIIMX YHCEN B MPHPOJE U B KHU3HU
YeJI0BEKa.

O0o00menue,
KOHTPOJIb
(10 )

[IpencraBneHue  JaHHBIX.
BeposiTHOCTB CJIy4aliHOT O COOBITHSL.
koMOuHaTopuku. CiyyaiiHble BETMUMHBI M pacrpeaeseHHs.

OmnucarenpHas  CTAaTUCTHKA.
OJIEMEHTHI

IloBTOpPSITH H3y4YEHHOE U BBICTPAMBATH CHCTEMY
3HAHUH.

PemaTh 3a1a4u Ha IPEACTABICHUE U OMIMCAHKUE JAHHBIX.
PemaThb 3a1aum Ha HAXOXKICHUE BEPOSTHOCTEH COOBITHIA,
B TOM UYHCI€ B ONBITaX C PAaBHOBO3MOXXHBIMU
3JIEMEHTAPHBIMU COOBITHSIMH, BEPOATHOCTEN
OObeNMHEHUST ¥ TIEPEeCeYCHHs] COOBITUN, BBIYHUCISATH
BEPOSITHOCTH B OMBITAX C CEPUSAMU CIyHYalHBIX UCTIHITAHUMN

IIpu paspaboTke paboueld mNporpaMMbl B TEMATUYECKOM IUIAHUPOBAHUU JIOJKHBI OBITh YUTEHBl BO3MOXHOCTHU
HCIIOIb30BaHUs SJIEKTPOHHBIX (IU(PPOBBIX) 00pA30BATEIBHBIX PECYPCOB, SBISIOMINXCS YU4EOHO-METOIMUYECKUMU MaTepuaiaMu
ANEKTPOHHBIE YYECOHUKM U 3aJaYHHUKH, DJJIEKTPOHHBbIE OMOIMOTEKHU, BUPTyaIbHBIC
1a00paToOpuu, UTPOBBIE MPOTPAMMBI, KOJUIEKIIMKA HUPPOBBIX 00pa30BaTENbHBIX PECYPCOB), UCIOIB3YEMbIMU JIsI OOYUEHUS U
BOCIIUTAHUSl PA3IMYHBIX TPYII TMOJb30BaTENIEH, MPEACTABICHHBIMU B 3JEKTPOHHOM (LHU(PPOBOM) BHIEC U peaU3yIONIUMU

(MyJIbTUMEIUNHBIE MPOrPAMMEI,

nunaktrudeckue Bo3moxkHocTu KT, conepxanre KOTOPhIX COOTBETCTBYET 3aKOHOIATENILCTBY 00 0Opa30BaHUH.
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