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OdenepanbHas pabodas mporpaMma Mo ydeOHoOMy mpeamery «MaremaTthka
(0a3oBbBIN ypoBeHb) (mpeameTHas objacTh «Marematuka u uHbOpMaTHKa») (manee
COOTBETCTBEHHO — TIporpaMma IO MaTeMaTHKe, MaTeMaTHKa) BKIIIOYAET
MOSICHUTENIBHYIO 3aIMCKY, COJAEpXaHWE OOy4YeHUs, ITUTAHUPYEMBIC pPE3yIbTaThI
OCBOCHHSI IPOTPAMMBI TI0O MATEMATHKE.

[TOSACHUTEJIbHA A 3AIIMCKA

@enepanpHas paboyas MporpaMMa IO MaTeMaTHKE I OOydYaroIIuXxcsl ¢
3a/iep KO ncuxuyeckoro passutusa (manee — 3[1P) Ha ypoBHE OCHOBHOTO OOIIIETO
oOpa3oBaHMs TMOJrOTOBJIIEHa Ha OCHOBe @enepalbHOIO  TOCYAapCTBEHHOTO
o0pa3oBaTenpHOTO  CTaHAApTa OCHOBHOTO  oOmiero  oOpasoBanus  (IIpuxas
Munnpocsemienust Poccun ot 31.05.2021 1. Ne 287) (manee — PI'OC OO0O0),
®denepanbHOl aAaNTUPOBAHHON 00pa30BaTENbHONW MPOrPaMMbl OCHOBHOI'O OOILIEro
oOpa3zoBaHus JUIsi OOYYarOLIMXCS C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 30POBbS
(ITpuka3z Munnpocseuienust Poccun ot 24 Hos6ps 2022 r. Ne 1025), ®enepanbHoi
paboueil mporpaMmbl OCHOBHOTO OOIIEro 0oOpa3oBaHUs IO YYEOHOMY NpEIMETY
«Marematukay, OeaepabHON NPOrpaMMbl BOCIUTAHUS, C YUETOM paCIpeaesIeHHbIX
o KJaccaMm TMpoBEpsieMbIX TpeOOBaHMM K pe3yibTaTaM ocBoeHHs DenepanbHOM
aJalTUPOBAHHON 00pPa30BaTENbHON NPOrpaMMbl OCHOBHOTO OOIIEro 0Opa30BaHUSA
U1 00ydYaroIMXcsl ¢ 3aJEpXKKOM mcuxuueckoro pa3putus. B paboueil nmporpamme
yUTEeHBI UJieu U nojokeHus: KoHuenuuu pa3BuTrs MaTeMaTuyeckoro o0pa3oBaHus B
Poccutickon ®@enepanumu.

OO0mas xapakTepucTHKa y4eOHOro npeamera «MareMaTuKay

VYyeOunii mnpeamer «MaTemMaTuka» BXOAUT B MNPEAMETHYIO 00JacTh
«Marematuka u uHpopMmaTHKa». OH CHOCOOCTBYET Pa3BUTHIO BBIYMCIUTEIBHOU
KyJbTYpbl U JIOTUYECKOTO MBIIIICHUS, (OPMUPOBAHUIO YMEHMsSI MOJIb30BaThCS
QITOpUTMaMH, a TaKKe MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX B
MOBCEAHEBHON ku3HM oOydatonuxcsi ¢ 3[IP. VYueOnplii mnpemMer pa3BUBaeT
MBILUICHHE, MPOCTPAHCTBEHHOE BOOOpaKeHUE, (PYHKIHMOHAIBHYIO TPaMOTHOCTD,
YMEHHsSI ~ BOCOPUHUMATh W  KPUTUYECKHM  aHAJIM3UPOBaTh  HMH(OpMaImIo,
MPECTABICHHYIO B PA3IMYHBIX (PopMax.

OOyueHue maTeMaTuKe JAaET BO3MOXKHOCTh pa3BUBaTh y oOydarommuxcsa ¢ 3I1P
TOYHYIO, PAIlMOHAJIbHYI0O W WH(OPMATUBHYIO peudb, yMEHUE OTOMpaTh Haubosee
MOJIXOJSIINE SI3BIKOBBIC, CUMBOJIMYECKUE, TpadUIecKhe CPeACTBa IJIs BBIPAKEHUS
CYXKJIEHUU W HATJIAITHOTO UX MPEJCTaBICHUS.

HeobxoaumMbiM KOMIOHEHTOM OOIIIEH KYJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUHU
ABJISIETCST  O0Iee 3HAKOMCTBO C  METOJaMM TO3HAHMS  JIWCTBUTEIIBHOCTH,
IpEeICTaBICHUE O MIPEIMETE U METOAAX MAaTEMATUKH, UX OTJIIMYUI OT METOJOB JIPYTHX
€CTECTBEHHBIX M TYMaHUTApHBIX HAyK, 00 OCOOCHHOCTSX MPUMEHEHUS MaTeMaTUKU
JUIA pELeHUs] HAy4YHbIX W TNPUKIAAHBIX 3a1ad. Takum o0pa3oM, MareMaTudeckoe
oOpa3oBaHMe BHOCUT CBOM BKJIAJl B (HOPMUPOBAHKE OOIICH KYJIbTYyPhl YEJIOBEKA.



W3ydyeHne MaTeMaTUKHU TaKKe CIIOCOOCTBYET 3CTETHUYECKOMY BOCIIHMTAHUIO
YeJIOBEKa, MOHMMAHUIO KpPacoThl W HU3SIIECTBA MATEMATHUYECKUX PacCyKICHUH,
BOCTIPUSITUIO TEOMETPUUYECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUH.

[IporpamMmMa oTpakaeT cojepxxaHue 0OydeHHs mpenMery «Marematuka» c
y4eTOM 0COOBIX 00pa3zoBaTelbHbIX MOTpeOHOCTEHN oOyuatouuxcs ¢ 3[1P. OBnanenue
y4eOHbIM npeaMeToM «MaremaTnkay MpecTaBiIseT ONPEAEICHHYIO CI0KHOCTh IS
yuamuxcst ¢ 3IIP. ¥V oOyuaronmuxcs ¢ 3[IP Hanbonee BbIpa)keHbl OTCTaBaHUSA B
Pa3BUTHH CJIOBECHO-IOTUYECKUX (POPM MBIIIJIEHUS, MO3TOMY aOCTpaKTHbIE U
OTBJICUEHHBIE KATErOpUM UM TPYIHOAOCTYIHBI. B TOoXe BpeMs HpH cHenuaibHOM
oOydyeHHH oOydyarolmuecs MOTYT BBINOJHATh 3aJaHusd 1o anroputmy. OHu
BOCIIPUMMYHBBEI K MOMOIIM, MOTYT BBINOJIHUTH MEPEHOC Ha AHAIOTMYHOE 3aJIaHHE
yCBOEHHOTo crocoba pemieHus. CHIKEHHUE Pa3BUTHUSL MBICIUTENIbHBIX OMEpaluidi U
3aMEJUIEHHOE CTAaHOBJICHHE JIOTUYECKUX JICWCTBUUA MPUBOAIT K HEAOCTATOYHOMN
OCMBICTIEHHOCTH COBEPIIAEMBIX y4E€OHBIX NEHCTBUN. Y OOyYaroOnIMXcs 3aTPyIHEHBI
CUYETHBIE BBIUYMCIICHHS, MPOU3BOAUMBIE B yMe. B NUCbMEHHBIX BBIYUCIECHUAX OHHU
MOTYT TMPOMYCKaTh OJIMH W3 MPOMEKYTOUHBIX ImaroB. Ilpm pabore ¢ 4YMCIOBBIMH
BBIPAQKEHUSAMH, BBIUMCICHHEM KX 3HAUYEHUSI MOTYT HE YJEpKUBATh IMPABUIbHBIN
nopsanok Aeiictuid. [lpu ynpouienuu, npeodpa3oBaHuu BelpaxeHui yyamuecs ¢ 3[1P
HE MOTYT CaMOCTOSATENbHO MPUHATH PEIICHHE O MOCJIEI0BATEILHOCTH BBIIIOJIHEHUS
nercTBuil. KOHKpPETHOCTh MBIIIJIEHHUS OCJHOXKHSET YCBOCHHS HABBIKA PEIICHUSA
YPaBHEHUN, HEPABEHCTB, CUCTEMBbl ypaBHEHHUW. VMM ManomoCTymHO COBEpLICHUE
00paTUMBIX ONEpALIHIA.

Huskuii  ypoBeHb  pa3BUTHSL  JIOTUYECKUX  OMNEpalldid, HEJ0CTaTOYHas
00O0OIIEHHOCTh MBIIIUICHUSI 3aTPYIHAIOT Uu3ydeHue TeMbl «DyHKIum»: npu
onpeneneHn  (QYHKIMOHAIBHOM 3aBUCUMOCTH, TIPU ONHUCAHUM Tpaduueckoi
CUTYAIINH, UCTIONIb3YSI T€OMETPUUECKUH, anreOpandeckuil, GyHKIIMOHAIBHBINA S3BIKH.
Hepenko yuamiuecst He BUIAT pa3HULBI MeXAy 00JacTbio OnpeaesacHus: GyHKIUN U
00J1aCThIO0 3HAYCHHIA.

Pemenne 3amau compskeHO C TPYIHOCTSIMH O(GOpPMIICHMS KpATKOM 3amucH,
IPOBEJICHUS aHAJIN3a YCIIOBUA 3aJa4l, BBIJIEIEHUS CyllecTBeHHOro. O0yyaromuecs ¢
3IIP 3aTpyaHsOTCS clenaTh yMO3AKIIOYEHHE OT OOIIEro K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpPAlUMOHAIbHBIE CHOCOOBI PEIICHHs, WHOIZAa OrPaHUYMBAIOTCA
MaHUITYJISIUSAMU C YUCIIAMH.

[Ipy wu3yueHuum reomeTpuyeckoro wmartepuana oOyyaromuecs ¢ 3IIP
CTAJIKUBAIOTCS €  TPYAHOCTHIO  JIeJlaTh  JIOTUYECKHE  BBIBOJABI,  CTPOUTH
nocJieJoBaTeNbHbIE paccykeHus. HermpouHble 3HaHNS OCHOBHBIX TEOPEM F€OMETPUU
OPUBOJUT K OIIMOKaM B PEIICHUWU TeoMeTpuueckux 3anad. OOydaromiyecss MOryT
NOJIMEHUTH (DOPMYITy, HEMIPABUILHO MPUMEHUTH TeopeMy. K cepre3HbIM ommbkam B
pelieHnd  3aAa4  [PUBOJAAT  HENOCTAaTOYHO  Pa3BUTHIE  MPOCTPAHCTBEHHBIC
npenacraBiieHus. UM CJI05KHO BBITIOTHUTH YEPTEXK K YCIOBUIO, B MUChbMEHHBIX paboTax
OHHU HE MOTYT MIPUBECTH OOBICHEHUE K UEPTEXKY.

TouyHOoCTh 3amOMHMHAHUS M BOCHPOU3BEJCHUS Y4eOHOTO MaTepHajia CHUKEHBI
0 TPUYMHE CITA00CTH MHECTUYECKOW AESTeNbHOCTH, CYXEHHS OoO0beMa MaMsTH.
Oo6yuatomumcst ¢ 3[1P tpeOyercs Oosbllie BpeMEHM Ha 3aKpeIUICHHE Martepuala,
aKTyaJM3auus 3HaHUW 110 ONIOPE MPU BOCTIPOU3BEICHHH.



J11st mpeo10JieHust TPYTHOCTEH B M3y4eHUH yueOHOTOo npeameTa «MaTemaTuka»
HeoOxonmuMa  ajganTamusi o0beMa ¢ XapakTepa y4eOHOro wmarepuaia K
MO03HABATENFHBIM BO3MOXKHOCTAM yuamuxcsi ¢ 3[1P. Cnemgyer yueOHBIM MaTepuant
IPENOJAHOCUTh HEOOJIBIIMMU TOPLUSMH, YCIOXKHSS €ro MOCTENEHHO, U3bICKUBATH
CHOoCOOBl  aJanTallMi  TPYOHBIX 3aJaHUil, HEKOTOpblE TEMbl JaBaTh Kak
03HAKOMUTEIBHBIE; UCKIIFOYAaTh OTAEIBHBIE TPYAHBIE JOKA3aTEIbCTBA; TEOPETUYECKUIN
Marepuajg peKOMEHIYETCS HM3y4yaTb B IPOLIECCE INMPAKTUYECKOW AEATEIBHOCTH IO
pemeHnro  3agad.  OpraHnyeckoe €AUMHCTBO NPAKTHYECKOM M YMCTBEHHOU
NESATENbHOCTH YYalllUXCSd Ha ypOKaX MAaTeMaTUKH CHOCOOCTBYIOT MPOYHOMY H
CO3HATEILHOMY YCBOCHHIO 0a3UCHBIX MAaTEMaTUUYECKUX 3HAHUN U YMEHHI.

Heau n 3axa4n u3ydenusi yuedOHoro npeamera «MareMaTuKa

[TproputeTHBIME LIETISIMU O0yUEHUSI MaTeMaTUKe B 5—9 kaccax sSBISIOTCS:

* (QopmMupoBaHHE IEHTPATHHBIX MAaTEMATHUYECKUX MOHATHHA (YMCIIO, BEIMYMHA,
reoMerpuyeckas  ¢urypa,  nepemMeHHas,  BEPOATHOCTb,  (PYHKIHSA),
00€eCIeynBaIINX MPEEMCTBEHHOCTh M TNEPCHEKTUBHOCTh MAaTeMaTHUYE€CKOTO
oOpazoBanus oOyuatomuxcs ¢ 311P;

* noaseaeHue oodyyatouuxcs ¢ 31IP Ha TocTynTHOM /1711 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBS3M MaTEMaTHKU U OKPYKAIOIIET0 MUPA, TOHUMaHUE MaTEMaTUKU KaK
yacTu o01Iel KyJIbTyphl YEIOBEYECTBA;

" pa3BUTHE WHTEJUIEKTYyaJIbHbIX U TBOPYECKUX CIIOCOOHOCTEW OOYYaroIIUXCs C
311P, no3HaBaTeNbHON aKTUBHOCTH, HCCIIEOBATENIBCKUX YMEHUN, KPUTHUHOCTH
MBIIUICHHS, UHTEpeca K U3YUCHUIO MaTEMaTHKU;

" (QopmupoBanue (QYHKIMOHATHHOH MaTEMaTHYECKOM TPAMOTHOCTH: YMEHUS
pacrmo3HaBaTh MPOSIBICHUS MaTEMaTHUYECKUX TOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEH B peabHBIX KU3HEHHBIX CUTYAIUIX U TIPU U3yUYCHUH TPYTHX
y4eOHBIX TMPEIMETOB, MPOSBICHUS 3aBUCHMOCTEH W 3aKOHOMEPHOCTEH,
dbopMyIupOBaTh MX Ha S3bIKE MaTeMaTUKU W CO3[aBaTb MAaTeMaTHYECKHUE
MOJIENIM, TPUMEHSATh OCBOCHHBIM MAaTeMaTHYECKUH armapaTr Uisl pelIeHHs
IPAKTUKO-OPUEHTUPOBAHHBIX  3aJa4y, HWHTEPIPETHUPOBATH U  OLICHUBATH
MOJTyYEHHBIE PE3YJIbTATHI.

JlocTrkeHne 3TUX 1enel o0ecreunBaeTcsl pelIeHneM CIeTyoIMX 3aau:

» ¢opmupoBath y oOydarommxcs ¢ 3P HaBplkM y4ueOHO-TIO3HABATEIBHOM
AESITEIbHOCTU: TUIAHUPOBaHHE pPAaOOTHI, TMOUCK pAlMOHAIBHBIX IyTeH ee
BBITIOJTHEHHMSI, OCYLIECTBICHUS CAMOKOHTPOJIS;

" CIOCOOCTBOBaTh HWHTEIUICKTyaJIbHOMY pa3BUTHIO, (POpMHpOBATH KaudecTsa,
HEOOXOUMBIE YETOBEKY VISl TTOJHOIICHHOM U3HU B COBPEMEHHOM OOIIIECTBE,
CBOMCTBEHHbBIE MaTEMAaTHUECKON AESITEIbHOCTU: SICHOCTH U TOUHOCTH MBICIIH,
WHTYHUIIMHU, TPOCTPAHCTBEHHBIX MPEICTABICHH, CIIOCOOHOCTH K MPEOI0JICHUIO
TPYZAHOCTEM;

" (GopMHUpOBATh KIIIOUEBbIC KOMIIETCHIIMM YYalllUXCSd B paMKax MpeaMETHOU
obOnactu «Maremaruka U HTHGOPMATHUKAY;

" pa3BUBAThH NMOHATUIHOE MBIILIeHUs 00y4atoutuxcs ¢ 3I1P;



" OCYILIECTBIATh KOPPEKLHMIO MO3HABATEIbHBIX IporieccoB ooyyatonuxcs ¢ 3I1P,
HEOOXOJUMBIX JUIsI OCBOEHHUS MPOTrpaMMHOIO Marepuana Mo Yy4eOHOMY
IIPEAMETY;

" MpeaycMaTpUBAaTh BO3MOXKHOCTH KOMIIEHCALMU OOpa30BaTENbHBIX E(UIIUTOB
B OCBOEHUH IPEAIIECTBYIOIIETO IPOrpaMMHOT0 MaTepuasa y 00yJarommxcs ¢
3I1P 1 HETOCTAaTKOB B NX MaTEMaTUYECKOM Pa3BUTHH;

" cpopMHpPOBATh YCTOWYUBBINA MHTEPEC yUAIIUXCS K PEIMETY;

" BBISBJIATH U Pa3BUBATh MATEMATUUYECKUE U TBOPUYECKHUE CITIOCOOHOCTH.
OcCHOBHBIE JIMHUU COAEpKaHUs Kypca MareMaTuku B 5—9 knaccax: «YHwucina u

BBIYUCIICHUS», «Auredpa» («AnreOpanueckue BbIpaXEHUS», «YPaBHECHHUS W
HepaBeHCTBa»), «DyHkuum», «l'eomerpus» («I'eomerpuueckue @Urypsl M HX
CBOMCTBa», «V3MepeHre reOMEeTPUYECKUX BEIMUNHY ), «BEpOsATHOCTh U CTATHUCTHKAY.
JlaHHbBIE TUHUM Pa3BUBAIOTCS MapajljIesIbHO, KaXKasi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJHAaKO HE HE3aBHCHMMO OJIHA OT JpYroil, a B TECHOM KOHTAaKTE H
B3aumozeiictBun. Kpome »3TOoro, ux OOBEOUHSET JIOTMYECKas COCTaBIISIONIAs,
TPaJULIMOHHO MTPUCYIAs MATEMATUKE U IPOHU3BIBAIOIIAS BCE MATEMAaTUUYECKUE KYPCBI
u cogepxatenbubie TuHUH. ChopmynupoBanHoe B DegepaabHOM rOCyIapCTBEHHOM
00pa3oBaTeIbHOM CTaHJIAPTE OCHOBHOIO 00IIero oOpa3oBaHHs TPeOOBAHHE «YMETh
ONEepUpPOBATh MOHATUIMHU: ONIPEAEIEHUE, AKCUOMA, TEOPEMA, J0KA3aTEIbCTBO; YMEHUE
pacno3HaBaThb MCTUHHBIE M JIOXKHBIE BBICKA3bIBAHMS, NPHUBOJUTH NPUMEPHI U
KOHTPHPUMEPHI, CTPOUTH BHICKa3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUID OTHOCHUTCS KO
BCEM KypcaM, a (GOpMHUPOBAHKE JIOTUUECKUX YMEHUN pacipenesnsieTcs o BCEM rojiam
oOy4eHHsI Ha YPOBHE OCHOBHOI'O 00111er0 00pa30oBaHusl.

Conepxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE IMPEIMETHBIM pe3yibTaTaM
ocBoeHus DenepanbHON paboyeil mporpaMMel, pacipeeaEHHbIM 110 FoaM 00y4eHHUs,
CTPYKTYpUPOBAHO TakUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMIIHAIBHBIM
BoIlpocaM  oOydaromigecss  oOpalaiuch  HEOJHOKpPAaTHO, YTOOBI  OBJIAJICHHE
MaTEMaTUYECKUMH NOHATHUSAMU M HABBIKAMHM OCYLIECTBIISUIOCH MOCIEAOBATEIBHO H
HOCTYNaTeIbHO, C COOJIIOIGHHEM MPHUHIMIA MPEEeMCTBEHHOCTH, a HOBbIE 3HAHUS
BKJIIOYAJIMCh B OOIIYI0 CHCTEMY MaTeMaTHYECKHX MPEACTABICHUN 00yJarommxcs c
3IIP, pacumpsas u yriayonsas e€, o0pa3ys MpOYHbIe MHOKECTBEHHBIE CBsi3u. OOrime
LEeJIM U3y4eHHs yuyeOHoro npeamera «Maremarrnka» npeactasieHbl B DenepanbHOM
paboueil mporpaMmMe OCHOBHOT'O O0IIEro oOpa3oBaHusl.

Oco0enHocTH 0TOOPA M aaNTAIMU Y4e0HOr0 MaTepPHAaJIa 10 MaTeMATHKe

OOyuenue ydeOHOMYy mnpeaMmery «MaremaTtnkay CTPOMTCS Ha CO3JaHUU
ONTHUMAJIBHBIX YCJIOBHUI JJis YCBOGHHS MPOrPaMMHOI0O Marepuaia 00y4yarolUMHUCS C
3I1P. bonbiioe BHUMaHUE yaenseTcs oT0opy yueOHOTro Marepuaia B COOTBETCTBUU C
OPUHIIMIIOM JOCTYIHOCTH MpPH COXpPAaHEHHWU oO0Hiero 0a3oBOro YpOBHS, KOTOPBIM
JOJIKEH MO0 COJIEPKAHUIO U 00BEMY OBbITh aIallTUPOBAHHBIM 7151 oOydarommxcs ¢ 3[1P
B COOTBETCTBHUM C HUX OCOOBIMH oOOpa3oBaTelbHbIMM MOTpeOHOCTAMU. Crenyer
o0zerynTh OBIaZeHME MarepuasioM oOydaromumucs c¢ 3IIP mocpeactBoM ero
JETAILHOTO OOBSICHEHUSI C CHCTEMAaTHUYECKUM MTOBTOPOM, MHOI'OKPAaTHOM TPEHUPOBKU



B IMPUMEHEHUU 3HAHUW, MCHOJIb3ys MPUEMbl aKTyalu3aluuud (BU3yajbHas OIOpa,
aMsITKa).

@denepanbHas porpaMMa NpeayCcMaTpuBaeT BHECEHUE HEKOTOPBIX N3MEHEHU:
YMEHbIIIEHUE O00bEeMa TEOPETUYECKUX CBEJCHUM, BHIHECEHUE OTACIIbHBIX TEM WIIU
LENBIX Pa3/IesioB B MaTepHalbl AJ11 0030pHOI0, 03HAKOMHUTEIBHOTO U3YUYEHUS.

HN3menenus: nporpammsbl B 5-9 kiaccax

MaremaTnka B S ¥ 6 Ki1accax

B 03HaKOMUTENBPHOM IUIAHE PEKOMEHIYETCS H3y4aTb CIEIYIOIINE TEMBI:
«Pumckass Hymepanus», «PaBHble ¢urype», «Uununap, xonyc, map», «Kyo»,
«IIpssmoyroneHbll nmapajuienenumen», «llepemenieHre Mo KOOpAUHATHOM IIPSIMOMN»,
«Mopaynp uucnay, «YucinoBele NpoMexyTKu»; «Macmtady» (U3ydaercs B Kypce
«I"eorpadus»); «M3o00paxkenne reomeTpuueckux (GUryp Ha HeIMHOBAHHOM Oymare ¢
UCIIOIb30BAaHUEM ULHUPKYJIA, JMUHEWKH, YrOJIbHUKA, TpaHCIOpTUpa», «JlnuHa
OoKpyxHOCcTHY, «Ilmomane kpyra», «llapamnensHsie npsmeiey», «llepneHaukynspHbie
npsiMbie», «OceBasi U LEHTpaJbHAsI CUMMETPUM» (U3y4aeTCs B KypC€ T'€OMETPHM);
«beckoHeuHbIE TEPUONUYECKHE ECATUYHBIE IpoOu. JlecaTnuHoe mnpuOIIKEHNE
OOBIKHOBEHHOU ApOoOM» (M3ydaeTcsi B Kypce areOphl).

Cnenyer yMEHbBIINTh KOJIMYECTBO YacOB Ha ClEAylolIMe TeMbl: «PerieHue
JOTUYECKUN 3amau», «JimHa otpeska», «lllkanspy, «PacnpenenurtenbHbIl 3aKOH
YMHOXEHUS, «3amuch MPOU3BECHUS C OYKBEHHBIMU MHOXUTEIIMI», «[locTpoeHue
KOH(MUTypaluii U3 4YacTed MpsIMOM, OKPY>KHOCTH Ha HEIMHOBAHHOM M KIIETYATOM
oymare», «Jlenutenu u kpatHbie. [IpusHaku aenumocTtn», «Haubonpmmii oOmmit
JIENUTENIb M HauMEeHbllee ollee KpaTHoe. J[eTMMOCTh CyMMBbl M IPOM3BEICHUS.
«IIpuBenenue 1podbu K HOBOMY 3HaMeHaTeN0», «HaxoxkneHne 4acTu 1es1oro v 1esoro
no ero yactu». «OKpyIrJeHHe NeCATUYHBIX NpoOei». «Permienue 3amau mepedbopom
BCEX BO3MOXHBIX BapuaHTOBY». «CocTaBiieHne OYKBEHHBIX BBIPAXKEHUHN MO YCIOBUIO
3aauny. BeicBOOOAMBIIIMECS Yachl MOKHO HCIIOJIB30BaTh HA MOBTOPEHUE (B Hayase
U KOHIIE Y4eOHOTo Tojia), Ha M3y4YeHHe HauOoyiee TPYIHBIX M 3HAYMMBIX TeM: B V
KJlacCe — Ha pEIICHHUE YpaBHEHWH, MPHUBEICHUE IPOOM K HOBOMY 3HAMEHATEIO,
YMHOXEHUE W JEJICHUE NEeCITUYHBIX ApoOel, m3mepeHue yrioB; B VI kmacce —
JEUCTBUSI C TOJOXKUTEIBHBIMUA U OTPULIATEIbHBIMU YHCJIAMHU, PELICHUE YPABHEHU,
CIIOKEHHWE M BBIUUTAHHUE YHCEJ, COACpKAUIMX LNy U JpOOHYH 4YacTh, Ha
YMHOKEHHE U JIeJIeHHE OOBIKHOBEHHBIX JpOOEH.

Aareopa

B 03HaKOMUTENBPHOM IUIAHE PEKOMEHIYETCS H3y4aTb CIEIYIOIIHNE TEMBI:
«ppannoHanbHble yncia. JeicTBuTenbHbie unciay, « CpaBHEHHE AEHCTBUTEIbHBIX
yucen, apudMeTuuecKre JACUCTBUSL ¢ JEHCTBUTEIBHBIMHU 4YHcliaMuy», «HaxoxaeHue
npUOTMKEHHBIX 3HAYeHMM KBaJpaTHoro KopHs», «Teopema Bueray, «Pemenus
YPAaBHEHUH TPEThEU U YETBEPTOU CTEIICHEU PA3JTI0KEHUEM HAa MHOKUTEIN», «DyHKIUA
y =X u ee rpaduk», «IlorpemHOCTs ¥ TOYHOCTh NPUOMMKEHUA», «UeTHble U
HeueTHble PyHKIMN», «DyHKIUsS y=x", «DyHKIMsA y= ax’, ee rpaduK U CBOWCTBA.
I'padpuku pyHkumii y= ax> + n u y=a(x-m)?, « YpaBHEHHUE C ABYMs IIEPEMEHHLIMHU U
ero rpaduk», «['paduueckuii criocob perieHus CUCTEMbl YpaBHEeHUI», «300paskeHue
YJICHOB apU(METUIECKON ¥ T€OMETPUUECKON MTPOTPECCHI TOUKAMU Ha KOOPIUHATHOM
MJI0CKOCTHU. JIMHEHHBIN U SKCIOHEHIIUANIbHBINA POCT. C105KHBIE MPOLEHTHI».



Cnenyer yMEHBIINTh KOJIMYECTBO 4YacOoB Ha u3yuyeHue TeM: «DopmyssD»,
«JloKa3aTenbCTBO TOXKIECTB», «JIMHEWHOE ypaBHEHHME C ABYMSI HEHU3BECTHBIMUY,
«I"paduk MUHEHHOTO ypaBHEHUS C ABYMS NEpeMEHHBIMIY, «I paduyeckoe perieHue
JIMHEWHBIX YPAaBHEHUU U CUCTEM JIMHEHHBIX ypaBHEHUI», « CBONCTBA KBAaIpaTUYHON
(GYHKITHI.

BricBOOOIMBIIMECS Yachl PEKOMEHAYETCS HCIOJIb30BaTh: JJs  Jydllel
npopaboOTKM Hambojee BaXXHbIX TeM Kypca: «Pemienue ypaBHeHuit», «Pelienue
CUCTEM ypaBHEHUI», «COBMECTHbIE NEUCTBUA C Apo0sMuy, «lIpruMmeHeHne cBONCTB
apu(pMETUYECKOr0 KBaJpaTHOrO KOpHSA»; Ha IMOBTOPEHHE, pEIIeHHe 3ajad,
npeoOpa3oBaHUE BBIPAKEHUI, a TAK)KE HA 3aKPEIICHUE U3YYEHHOT0 MaTepHala.

I'eomeTpus

CrenyeT OCHOBHOE BHUMAHHE YJIEJIUTh MPAKTUYECKON HAIMPaBIECHHOCTH Kypca,
UCKIIIOYMB W YNPOCTUB HAWOOJEe CIOXKHBIA JUIsi BOCHPUSATUS TEOPETUUECKUM
matepuan. Ha ypokax reomerpun HEOOXOJUMO MaKCHUMAaJbHO HCIIOJIb30BATh
HaTJIAIHbIE CpencTBa OOydYeHHs, OOJbIe MPOBOAUTH MPAKTUYECKUX padoT ¢
yudaliuMucs, pemarsb 3agadnd. CTpoUTh perieHue 3aiad npu NOCTOSTHHOM OOpalieHUH
K HATJSIHOCTH — PUCYHKaM M YE€pPTEkKaM.

O3HaKOMUTENBHO JaTh TeMbl: «TeopeMbl M JI0Ka3aTeNbCTBO. AKCHOMBD»,
«JlokazarenbCcTBO OT MNPOTUBHOrO», «CyIIEeCTBOBAHWME W  €IMHCTBEHHOCTH
NEPNEHANKYJIApa K NpsAMon», «MeTox reoMeTpuueckux mecr», «Merton yaBoeHHs
Menuanby, «Teopema daneca n Teopema 0 NPOMOPUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyroiabHuKa», «I3MeHeHne TpPUroHoMeTpruuecKuX (QyHKIIHMM IPU BO3pACTAHUU
yria», «®opmynbl i1 PaAUyCOB BIMCAHHBIX W OMNMCAHHBIX OKPYXHOCTEH
IIPaBUWIbHBIX MHOTOYTOJBHHUKOBY», «YpaBHEHUE NpsIMoi», «IBuxeHnue», «CBoKCTBa
INBIKEHUS», «TeopemMa 0 MIpPOU3BEIEHUN OTPE3KOB XOp[, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaJpaTe KacaTeIbHON.

Crnenyer yMEHBIINTHh KOJIMYECTBO YAacOB Ha H3ydeHHE TeM: «CHMMETpHUYHBIE
¢urypel. OCHOBHBIE CBOMCTBAa OCEBON CUMMETpUN», «lleHTpalibHAsT CUMMETpPH»,
«ITapannensupiii mepenocy, «IlloBopor», «IIpeobpazoBanue mnomodus. Ilomobue
COOTBETCTBEHHBIX 3JEMEHTOB», «OCHOBHBIE 33Ja4d Ha IMOCTPOEHUE C MOMOUIBIO
LUPKYJIsl W JMHEUKW», «JleKapTOBbl KOOpIMWHATBI HA IUIOCKOCTH», «Pemienue
TPEyroJabLHUKOBY, «[logobue durypy.

BricBOOOIMBIIIMECS YaChl HCIOIB30BATh HA PELICHUE 337]a4 U IOBTOPEHHE.

BeposAiTHOCTH M CTATHCTUHKA

B cBs3u ¢ Tem, 4TO AaHHBIA KypC BbI3bIBA€T HAMOOJBIINE CIOKHOCTH IS
oOyuaroruxcst ¢ 3[1P, cBs3aHHbIE CO CHUXEHHBIM YPOBHEM pAa3BUTHUS CIOBECHO-
JIOTUYECKOTO MBIIIJICHHUS, €r0 U3yYeHHUE JIOJDKHO CTPOUTHCA Ha 0a30BOM YPOBHE U
NOCTYIIHOM I YYEHUKOB Marepuaie. OCHOBHOE€ BHUMAHHME CIEAYET YACIUTh
paszenaM, CBSA3aHHBIMM C TIOBTOPEHHEM IPOWJIEHHOTO MaTEepUaId, YBEIUYUTH
KOJIMYECTBO YIIPAXXHEHUW U 3aJ1aHUN, CBA3aHHBIX C IPAKTUYECKOM IEATEIBbHOCTHIO
oOyyarommxcs.

HeoOxomumo mnepecMOTpeTh COAepKaHME TEOPETHUYECKOTO Marepuaia u
XapakTep €ro M3JIOKEHUs: TEOPETUYECKUM MaTepual IPENoJHOCUTH B IIPOLECCE
peleHns 3a7a4 M BBITOJHEHUS 3aJaHUM HarJIIHO-IIPAKTUYECKOIO0 XapakTepa; He



TpeOOBaTh BbIBOJIAa U 3AaIIOMHMHAHUS CJIOKHBIX (OPMYJI, PELIEHUS HECTaHAAPTHBIX,
TPYAOEMKHX 3aaHuil. P Tem cneayeT u3ydaTh B 03HAKOMHUTEILHOM IJIaHE.

@enepanibHas MporpaMMa MPEAOCTaBIsIET aBTOpy padodeil mporpammbl
CBOOOy B paclpelereHuy MaTepuaia o 4eTBepTsaM (Tpumectpam). Pacripenenenue
BpPEMEHH Ha M3yUYEHHE TeM B T€UCHHE y4eOHOT0 rojia CaMOCTOSATEIBHO OMPEeIIeTCs
00pa3oBaTeNbHON OpraHu3alyel U 3aBUCUT OT OCOOEHHOCTEN IPYIIIbI O0YyHAOIINXCS
¢ 311P u ux ocoObIx 0Opa3oBaTeIbHBIX MOTPEOHOCTEN.

IIpumepHbie BHABI JesATeJbHOCTH o0Oyuyawmmuxcs ¢ 3IIP, o0yciaoBiieHHbIe
0COOBLIMH o0pa3oBaTreIbHbIMHU NOTPeOHOCTAMM Hu odecreuynBaroIue
OCMBICJIEHHOE OCBOEHHE COJlep:KaHNU 00pa3oBaHus 1o npeamery «MartemaTuka»

Copnepxanue BUAOB aesTenbHOCTH oOywaromumxcs ¢ 3IIP ompenpensieTcss ux
0COOBIMH 00pa30BaTENBHBIMHA MOTPEOHOCTSAMU. [TOMUMO MIMPOKO HCMIOIB3YEMBIX B
OAOIT OO0 06mux A Bcex 00ydaroumxcs BUIOB ACSITEIbHOCTU CIEAYET YCUIUTD
BUIBI JEATEIBHOCTH CIeM(PUUHBIC 7151 JAHHON KaTeropuH JAeTed, 00ecrneunBaronme
OCMBICJIEHHOE OCBOEHHE COJAEpKaHWA O00pa3oBaHUS MO NPEIMETy: YCHICHHE
NPEeIMETHO-IIPAKTUUECKON JESITeTbHOCTH C AaKTUBU3AIMEW CEHCOPHBIX CHCTEM;
yepelOBaHUE BHUJOB JICATEIBHOCTH, 3aJCUCTBYIONINX pPAa3IMYHBIE CEHCOPHBIC
CUCTEMBI; OCBOCHHE MaTepHalia ¢ OMOPOil Ha aITOPUTM; IIOMIATOBOCTH» B U3YUCHUU
MaTepHalia; UCIOJIb30BaHUE AOMOTHUTEILHON BU3YaJIbHOM OMOPHI (CXEMBI, IIA0JIOHBI,
OMOpHBIC TaOJIMIIBbI); PEYEBOM OTYET O TMPOIECCE U PEe3yJIbTare AesTENbHOCTH;
BBITIOJIHEHUE CIIELIUATIbHBIX 3a/laHui, 00ECTEeUUBAIONINX KOPPEKLHUIO PpEeryJIsiuu
yueOHO-I03HABATENIbHOM J1€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOI'O Pe3yJibTaTa.

denepanbHas TeMaTHYECKas U TEPMUHOJIOTHYECKAs JEKCHKA COOTBETCTBYET
DAOII O0O0.

s oOydarommxcss ¢ 3I[IP cymiecTBeHHBIM SIBISIOTCS TPHEMBI pabOTHI C
JEKCUYECKUM MaTepuasiioM mo mpenmery. [IpoBoautcst crneuuanbHass pabora 1o
BBEJICHUIO B aKTUBHBIM CJIOBAaph OOYYAIOIIUXCS COOTBETCTBYIOIIEH TEPMHHOIOTHH.
N3y4yaembie TEpMUHBI BBOASATCS Ha TIOJTUCEHCOPHON OCHOBE, 00s13aTe/IbHA BU3YaTbHAS
HOJFICPKKa, ATTOPUTMBI paOOTHI C OTIpeIeTICHUEM, OMTOPHBIE CXEMBI JIJIS aKTyalTn3alin
TEPMHUHOJIOTHH.

Mecto yueOHOro npeamera «Marematuka» B y4eOHOM IJIaHe

B cootBerctBUM ¢ DenepaibHbIM TOCYJAPCTBEHHBIM 00pa30BaTeIbHBIM
CTaHAApPTOM OCHOBHOro 001Iero oOpa3oBaHus Y4yeOHBIM mHpenMer «MareMaTukay
BXOJUT B TNpeAMETHYI0 o0jactb «Marematuka W uWHOpMaTHKa» U SBIAETCS
o0si3aTenbHBIM JiJ11 u3ydeHus. B 5-9 kmaccax ydeOHBIM mpeameT «MaTemaTuka
TPaJMIIMOHHO M3Yy4YaeTcs B paMKax CIIEIyIOUIUX y4eOHBIX KypcoB: B 5-6 kiaccax —
Kypca «Marematuka», B 7-9 kimaccax — KypcoB «Anredpa» (BKIIIOYasl 3JIEMEHTHI
CTaTUCTUKU M TEOpUM BeposiTHOcTei) u «l'eomerpusi». Hacrosimiei mporpammoit
BBOJIUTCSI CAMOCTOSATENbHBIN YUeOHbIN Kypc «BeposSTHOCTh U CTATUCTUKAY.

OO61iee yncIo 9acoB, pEKOMEHIOBAHHBIX JIJISl U3YUEHUS MaTeMaTHKU (0a30BbIi
YPOBEHB) Ha YPOBHE OCHOBHOI'O 00111eTr0 oopa3zoBanus, — 952 gaca: B 5 kimacce — 170



yacoB (5 yacoB B HeJeno), B 6 kiacce — 170 gacoB (5 yacoB B HeJem0), B 7 Kilacce —
204 yaca (6 yacoB B HeJeN0), B 8 kinacce — 204 vaca (6 yacoB B Hezel0), B 9 Kiiacce
— 204 yaca (6 yacoB B HEZIEIIO).

Ilnanupyembie pe3y/bTaThbl OCBOeHHsI yueOHOro nmpeaMera «MaremaTuka»
HA YPOBHE OCHOBHOI0 00111ero 00pa3oBaHus

N3ydenne wmaTeMaTUKH Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs
HaIpaBJIEHO Ha JOoCcTHx)eHue obyuaromumucs ¢ 3[1P TuyHOCTHBIX, MeTaNpeIMETHBIX
U TIpEAMETHBIX 00pa30BaTeIbHBIX PE3YJIbTaTOB OCBOCHUS yUeOHOr0 MpeaMeTa.

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHMS MpOrpaMMbl 0  MaTeMaTHUKe
XapaKTepU3ykTCS:

NATPHUOTHYECKOE BOCTIMTAHHE:

IPOSIBJIEHUEM MHTEpPECA K MPOILIOMY M HACTOSIIEMY POCCHIICKOM MAaTeMaTUKH,
LIECHHOCTHBIM OTHOILLIEHUEM K JOCTUKEHUSAM POCCUUCKAX MATEMATUKOB U POCCUUCKOU
MaTeMaTU4YEeCKOW IIKOJIbI, K UCIOJIb30BAaHUIO ITUX JOCTHKEHUM B JPYTUX HayKax U
MPUKJIAAHBIX cepax;

rPa’KIaHCKOE U YXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO O0S3aHHOCTEN TpakKJIaHWUHA U peaM3alhHi ero
npas, MPEJICTABICHUEM O MAaTEMAaTUUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMUHBIX
CTPYKTYp, SIBJICHUW, NPOLEAYpP TpakJaHCKOro oOIecTBa (Hampumep, BbIOOpHI,
OTPOCHI), TOTOBHOCTBIO K OOCYXKACHUIO JTHYECKUX MPOOJIEM, CBSI3aHHBIX C
MPaKTUYECKUM ITPUMEHEHUEM JOCTHKEHUN HAyKH, OCO3HAHWEM BaXXHOCTH MOPaJIbHO-
ATUYECKUX MPUHITUIIOB B JIEATEIIBHOCTH YUEHOTO;

TPYAOBOE BOCIIUTAHME:

YCTAHOBKOM HAa AaKTMBHOE YyYacTUE€ B PEIICHUM NPAKTHUYECKUX 33734
MaTeMaTU4YEeCKOW HAIpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHU MAaTEMaTUYECKOTO
o0pa3oBaHMsI Ha TMPOTSKEHUU BCEH KU3HHM Uil YCHEIIHOW NpodecCuOHATbHOM
NESTETPHOCTY W Pa3BUTHEM HEOOXOIAMMBIX YMEHUW, OCO3HAaHHBIM BBIOOPOM W
MOCTPOCHUEM HMHAMBUAYATHLHON TPAGKTOPUU OOpa30oBaHUs W JKM3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

ICTETHYECKOE BOCTIUTAHME:

CIIOCOOHOCTHIO K  SMOLMOHAIBHOMY M  3CTETUYECKOMY  BOCHPUSITHIO
MaTeMaTU4YeCKUX OOBEKTOB, 3ajay, pEIICHUH, pacCyXJACHUN, YMEHUIO BUJEThH
MaTeMaTU4eCKUe 3aKOHOMEPHOCTH B UCKYCCTBE;

HEHHOCTH HAYYHOI'0 O3HAHMS:

OpUEHTAIlMeld B JIEATCIIBHOCTM HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
npescTaBlieHnii 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS YEJIOBEKA, MPUPOJBI U
oOlecTBa, IMOHMMAaHMEM MAaTEMaTUYeCKOM HAayKHM Kak c@epbl YeloBeuYeCKOM
NEATENIbHOCTH, 3TaloB €€ Pa3BUTUS M 3HAYMMOCTH [JIsi Pa3BUTHS LIMBUIIU3AIUHU,
OBJIAJICHUEM S3bIKOM MATEMaTUKU M MAaTEMAaTHYECKOM KYJIbTYpOll KakK CpeICTBOM
NO3HAHUS MHpA, OBJIAJACHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOMN
NEeATEIbHOCTH;

¢pusuveckoe BocnUTaHHE, (OpPMHUPOBaAHUE KYJIbTYPbl 310POBbSl H
IMOIMOHAJIBLHOIO 0JIArONOJIyYns:



TOTOBHOCTBIO NPHUMEHATh MaTeMaTHMYeCKUe 3HAaHUS B MHTEpPECax CBOETO
3I0pOBbSI,  BEJIEHHUS  3J0pOBOro  oOpaza  JKM3HM  (340pOBO€  IHTaHUE,
cOalaHCUPOBAHHBIN PEXKUM 3aHITHI U OTABIXA, PETYJsIpHAs (PU3UYECKasi aKTUBHOCTH ),
c(hOpMHUPOBAHHOCTHIO HAaBBIKA pe(IIeKCHH, MPU3HAHUEM CBOETO TpaBa Ha OIINOKY H
TAKOI0 )K€ IIpaBa APYIroro YeI0BeKa,

IKOJIOTHYECKOe BOCIIUTAHME:

OpUECHTAIMEH Ha MPUMEHEHHE MaTeMAaTUYECKUX 3HAHUU 7S pElICHUs 3a7a4d B
00J1acTH COXPAaHHOCTH OKPYXKAIOIIEH Cpeibl, IIIAHUPOBAHHSI TIOCTYIIKOB M OLIEHKH MX
BO3MOJKHBIX TIOCTIEACTBUUA ISl OKPYXKalOMIEH Cpeapl, OCO3HaHHEM TJ100aIhbHOTrO
XapakTepa 9KOJOTHYECKUX MPOOJIeM U MyTel NX PelieHus;

ajantanusi K HM3MEHSIIOIUMCS YCJIOBUSIM COUMAJIbHOW M TPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUECKYIO JESTeNIbHOCTb, B TOM YHUCIIE
YMEHHE YUUThCS Y IPYTHUX JIHOJeH, MpuoOpeTaTh B COBMECTHOM AESITEIbHOCTH HOBBIE
3HAHWS, HABBIKU U KOMIIETEHITUU U3 ONBITA IPYTHUX;

HEOOXOJUMOCThIO B (OPMUPOBAHMU HOBBIX 3HAHHWA, B TOM YHUCIE
(GopMyIupOBaTh MU, MOHITHS, TUIIOTE3bl 00 0OBEKTAaxX W SBIICHUSAX, B TOM YHCIIE
paHee He HU3BECTHBIX, OCO3HABaTh JA€PUIUTHI COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEH, TUTAaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CHUTyallMl0,  BOCHPHUHHMATH
CTPECCOBYIO CHUTYyallMI0 KaK BBI3OB, TpeOYyOIIUNA KOHTPMEP, KOPPEKTUPOBATH
NpUHUMAaeMble pEIICHUs W JACUCTBHs, (POPMYIHpOBATH M OIEHUBATH PHUCKH H
NOCIIECTBUA, (HOPMUPOBATH OIBIT.

MeTanpeanmeTHble pe3yJibTaThl:

B pesynbrare ocBOEHUs MpPOTrpaMMbI MO MaTEMaTHKE Ha YpOBHE OCHOBHOTO
obOmero obOpazoBanuss y oOyuatomerocss ¢ 3[IP  Oyayr cdopmupoBans
METaINpeJIMETHBIC PE3YIbTaThl, XapaKTEPUIYIOIIMNECs OBIAJCHUEM YHUBEPCATHHBIMH
M03HABATEILHBIMU JICHCTBUSIMHU, YHUBEPCATHHBIMA KOMMYHUKATUBHBIMH JICHCTBUSIMHU
Y YHUBEPCATLHBIMU PETYJISITUBHBIMU JICUCTBUSIMU.

Osaanenue YHUBeEpCAJIbHBIMU yueOHBIMU MO3HABATEJILHBIMH
AefCTBUSIMM:

yCTaHABIMBAaTh  MPUYMHHO-CICJACTBEHHbIE CBSI3M B  XOJ€  YCBOCHHS
MaTeMaTHYECKOTO MaTepuaa;

BBISBJISITh JCQUIINT JAHHBIX, HEOOXOAMMBIX /ISl PEHICHHS IOCTaBICHHOU
3a/lauu;

C MOMOUIBIO yUWUTENsl BBIOMpATh CHOCOO pEIICHHS MaTeMaTUYeCKOW 3aJlayu
(cpaBHHMBaTh BO3MOXHBIE BAPUAHTHI PEILICHNUSA );

OPUMEHSITh M TpeoOpa3oBbIBaTh 3HAKM M CUMBOJBI B XOJAE pEHICHUS
MaTEeMaTUYECKUX 3a]1ay;

yCTaHaBIMBATh UCKOMOE U JJAHHOE MPH PEIIEHUN MaTeMaTUYECKON 3a/1a4u;

MOHUMAaTh M WHTEPHPETHPOBATH MHPOPMAIHMIO PA3IMYHBIX BUIOB U (Hopm
IpEICTABICHNUS;

WLTIOCTPUPOBATH pelIaeMble 3a7auu TpauIecKUMHU CXEMaMHu;

3¢ ()EeKTUBHO 3aIIOMUHATH U CUCTEMATU3HPOBATH HH(DOPMALHIO.



MOHMMATh U UCIOJIb30BaTh MaTEMaTHUYECKHUE CPEICTBA HAMIIAIHOCTU (TrpaduKH,
auarpamMmbl, TaOJNMIbBI, CXeMbl W JAp.) I WUIIOCTPAallUK, HHTEPHpETalu,
apryMeHTaluu.

OBinageHne  yHUBEPCAJBHBIMH  Y4eOHBIMH  KOMMYHMKATHBHBIMH
AeCTBUSIMM:

OpraHU30BbIBaTh Y4€OHOE COTPYAHHYECTBO U COBMECTHYIO JEATEIbHOCTb C
YUYUTEJIEM U CBEPCTHUKAMHU B IIPOLIECCE PELICHUS 3a/1a4;

B3aMMO/ICHCTBOBATh U HAXOJIUTh O0IIHE CITOCOOBI padOThI, paboTaTh B rPyIIIE:
HaXOJIuTh OOIlee pelleHHe U pas3peniaTb KOH(QIUKTHI HAa OCHOBE COIIACOBAHUS
NO3UIMK U y4€Ta UHTEPECOB; CIyIIaTh MapTHEPA; POPMYIUPOBATH, APTYMEHTUPOBATH
Y OTCTauBaTh CBOE MHEHHE;

IPOTrHO3UPOBATh BO3HUKHOBEHHE KOH(IMKTOB MPH HAIWYUU PA3ZHBIX TOYEK
3peHUs W pa3pemaTh KOH(IUKTHI Ha OCHOBE y4€Ta MHTEPECOB W IMO3UIIMHA BCEX
Y4aCTHUKOB;

apryMEHTUPOBAaThb CBOIO IIO3MIMI0O U KOOPAMHUPOBATH €€ C IO3ULUAMH
napTHEPOB B COTPYAHMUYECTBE IPH BHIPAOOTKE OOILIETO pelIeHHs B COBMECTHOMU
NEeATEIIbHOCTH;

BBIIIOJIHATh CBOKO 4acTb palbOThl, AOCTUraTh KAaYECTBEHHOI'O pe3yJibTaTta M
KOOPAMHUPOBATH CBOU JIEUCTBUSA C IPYTHUMH WICHAMH KOMAHJIbL;

OLICHMBATh Ka4Y€CTBO CBOETO BKJIAJla B OOIIUIA MTPOIYKT.

OBJaseHne YHUBEPCAIbHBIMHU YUYCOHBIMH PeryJsTUBHBIMU ACHCTBUAMM:

CTaBUThH LIE€NW, BBIOMpPATh U CO3/1aBaTh AITOPUTMbI JUIsl PELICHUS YUYEOHBIX
MaTEeMaTUYECKUX MPoOIIeM;

IUIAHUPOBATh M OCYLIECTBIIATH JEATEIBHOCTb, HANPABICHHYIO Ha PEILICHHE
3a/1a4 UCCIIEIOBATENILCKOTO XapakTepa.

dbopMmynupoBaTh W YIEpKUBATh YYEOHYIO 3ajady, COCTaBIsATh IUIAH U
I10CJIE€JOBATEIbHOCTh JCHCTBUIM;

OCYIIECTBIISATH KOHTPOJIb MO0 00pa3ily ¥ BHOCUTh HEOOXOAUMbIE KOPPEKTUBBI;

KOHTPOJUPOBATh TPOIECC U  pe3ylbTaT y4eOHOH  MaTeMaTHYECKOMN
NEeATEIIbHOCTH;

aJIeKBATHO OLICHUBATh IPABUJIBHOCTD UJIM OLUMOOYHOCTH BBINOJHEHUS y4eOHOI
3a/1auu, €€ 0OBEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BOBMOYKHOCTH €€ pELICHUS;

CIMYaTh CHOCOO NEWCTBUS M €ro Pe3ysbTaT ¢ 3aJaHHBIM 3TaJOHOM C LIEJIbIO
0OHapyKEeHHsI OTKJIIOHEHUH U OTIUYMI OT HTAJIOHA.

NPEeABUACTh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEHICHUH y4eOHOMN
3a/1a4y;

NOHUMAaTh MPUYUHBI, IO KOTOPHIM HE ObUI JOCTUTHYT TpeOyeMblil pe3yibTaT
NEeSITEILHOCTH, OMPENESATh MO3UTUBHBIE M3MEHEHUS U HaIpaBieHUs, TpeOyromue
JTaabHeHIel padoThl;

PEryJIupoBaTh Croco0 BhIPAXKEHUS SMOLIMA.

IIpenMeTHbIe pe3yJIbTaThl OCBOCHUS IIPOIPAMMBI 110 MATEMATUKE IIPEACTABIICHbI
10 TojaM OOy4YeHHs B paMKax OTAEJIbHBIX Y4eOHBIX KypCcoB: B 5—6 Kjaccax — Kypca
«MaremaTukay, B 7-9 knaccax — KypcoB «AnreOpay, «I'eomerpusi», «BeposTHOCTD U
CTaTUCTHUKAY.



OEJIEPAJIBHAA PABOYAS ITPOTPAMMA YUYEBHOI'O KYPCA
«MATEMATUKA». 5-6 KITACCbI

Hean n3yyeHust yueOHOro Kypca

[IpuopuTeTHBIMU 1EISIMU O0yUYEHUSI MaTEMaTHKE B 5—06 Kilaccax sIBJISIOTCA:

" OpoAoiKeHUuEe (HOPMHUPOBAHMSI OCHOBHBIX MATEMATHYECKUX MOHATHH (YHCIIO,
BEJIMUMHA, FreoMeTpuuecKas purypa), o0eCreurnBaomuX NPEEeMCTBEHHOCTh U
HEPCIEKTUBHOCTh MATEMAaTUYECKOr0 00pa30BaHus 00yJaroIUXCs;

" pa3BUTHUE HHTEJUIEKTYyaJIbHbIX U TBOPYECKUX CIIOCOOHOCTEW OOYYarOIIUXCS C
311P, no3HaBaTeIbHON aKTUBHOCTH, UCCIEAOBATEIBCKUX YMEHUN, HHTEPECA K
U3YYECHHUIO MAaTEMaTUKH;

* nozaseaeHue odyuatonuxcs ¢ 3[IP Ha TocTymTHOM /71t HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATHKU U OKPYKAIOIIET0 MUPa;

" (QopmupoBaHue (QYHKIMOHAIBHOH MaTeMaTUYECKOM T'PAaMOTHOCTH: YMEHUS
pacno3HaBaTh MaTeMaTUYECKHE OOBEKTHI B PEaJbHBIX )KM3HEHHBIX CUTYALMIX,
IIPUMEHSTh OCBOCHHBIC YMEHMS JUISl PEIICHUS INPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATH IOJYyYEHHBIE pE3yJIbTaTbl W OLEHHBAaTh HX Ha
COOTBETCTBHE MPAKTUYECKON CUTyaLUU.

OcCHOBHBIE JIMHUH COAEPKAHUS Kypca MaTeMarTuku B S5—6 Kiaccax —
apumeTnyeckas U reoMeTpuuecKas, KOTOpble pa3BUBAIOTCS NapajuIeIbHO, KaK1as B
COOTBETCTBUH C COOCTBEHHOW JIOTUKOM, OJTHAKO, HE HE3aBUCUMO OJ(HA OT JIPYIrOH, a B
TECHOM KOHTaKT€ M B3aUMOJCHCTBUHM. TakkKe B Kypce NPOUCXOAUT 3HAKOMCTBO C
AJIEMEHTaMU aJIreOpbl U ONUCATENbHON CTATUCTUKH.

Nzyuenue apudmernyeckoro maTepuaia HA4MHAETCS CO CHUCTEMaTH3alUuu U
pPa3BUTHs 3HAHUK O HATYPAJIbHBIX YMCIAX, IMOJYYEHHBIX B HayaiabHOM wIkouse. Ilpu
TOM COBEPIICHCTBOBAHME BBIYUCIUTEIBHON TEXHUKM M (OPMHUPOBAHHME HOBBIX
TEOPETUYECKUX 3HAHUM COYETAETCS C PA3BUTHUEM BBIYMCIUTEIBHON KYJIbTYpPBI, B
YaCTHOCTHU C OOYyYEHHEM MPOCTEUIINM MpUEMaM MPUKUAKA U OUEHKH PEe3yIbTaTOB
BBIYMCIIEHUN. MI3yueHne HaTypanbHbIX YUCEN MPOJOJIKAETCS B 6 Klacce 3HAKOMCTBOM
C HaYaJIbHBIMU MTOHATHSIMHU TEOPHUH JTEITUMOCTH.

Jpyroii KpynHblil 070K B COJep>KaHUU apu(PMETHUECKON JTUHUU — 3TO JIPOOU.
Hayano u3ydenust 0OObIKHOBEHHBIX U JIECSITHUUHBIX ApoOeil OTHECEHO K 5 Kiaccy. JTo
HEPBBI 3Tal B OCBOCHUM ApPOOEH, KOIr/a MPOMCXOAUT 3HAKOMCTBO C OCHOBHBIMU
UAEsIMM, TOHATUSAMHU TeMbl. Ilpu 3TOM paccMOTpeHHE OOBIKHOBEHHBIX JpoOeil B
IOJTHOM 00BbEME MPEIIECTBYET U3YUEHHIO JECSITUUHBIX Ipo0eil, uTo 1enecoo0pasHo
C TOYKM 3PEHUA JIOTHKU H3JI0KEHUs YUCIIOBOM JIMHUM, KOTJa IIpaBWJIa JEHUCTBUH C
JECSITUUYHBIMH APOOSMH MOKHO OOOCHOBAaTh YK€ M3BECTHBIMU aJFOPUTMAMHU
BBITMOJIHEHUS JAEMCTBUI C OOBIKHOBEHHBIMH APOOSIMH. 3HAKOMCTBO C JECATUYHBIMU
ApOOSIMH PacCHIMPUT BO3MOXKHOCTH JJIsi MMOHUMAHMUS OOYYaIOUIMMHCS TPUKIIATHOTO
IIPUMEHEHUS HOBOM 3aIIMCH IIPX U3YYEHUHN APYTUX MPEIMETOB U IIPU MPAKTUYECKOM
ucnosib3oBanuu. K 6 Kiaccy OTHECEH BTOpOM 3Tall B HM3YyYEHHH ApoOeil, rne
IPOUCXOJUT COBEPILICHCTBOBAHME HABBIKOB CPABHEHUS U MpeoOpa3oBaHusi ApooOeil,
OCBOEHHUE HOBBIX BBIYMCIUTEIBHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYMCIICHUM,
B TOM YHMCJIE€ 3HAYEHUHN BBIPAKEHUMU, COJIEpPKAIIUX U OOBIKHOBEHHBIE, U JECATUYHBIC



IpoOu, yCTAaHOBIIGHUE CBS3EH MEXIy HUMHU, PACCMOTPEHHE MPUEMOB PEIICHUs 33124
Ha apobu. B Hauane 6 ki1acca MPOUCXOAUT 3HAKOMCTBO C TIOHSITHEM MPOIIEHTA.

Oc00EHHOCTHIO U3YUYEHUS MMOJOKUTETBHBIX U OTPUIIATETBLHBIX YUCEI SBISICTCS
TO, YTO OHH TAaKKE€ MOTYT pacCMaTPUBATHCS B HECKOJILKO ATanoB. B 6 kiacce B Hauane
n3yueHusi TeMbl «[lo0XUTENbHBIE U OTPULIATENILHBIE YUCIA» BBIACISAETCA MOATEMA
«llenpie yucna», B paMKax KOTOPOW 3HAKOMCTBO C OTPUIIATEIBHBIMU YHUCIAMU M
JNEUCTBUSIMU C TOJIOKUTEIBHBIMA W OTPUIATEIbHBIMU YHCIAMH MPOUCXOAUT Ha
OCHOBE COJEPKATEIBHOIO IMOAXO0JA. OJTO IIO3BOJISIET HA JOCTYIIHOM YpPOBHE
MO3HAKOMUTD yHaIIUXCsI MPAKTUYECKH CO BCEMH OCHOBHBIMU MOHSITUSMH TEMBI, B TOM
yucjae W C TpaBUJaMM 3HAKOB TIPU BBHITIOJIHEHUW apU(PMETHUYECKUX JIEUCTBUH.
N3yuenue palioHaNbHBIX YUCENI HA 3TOM HE 3aKOHYHUTCS, a OyJeT MpPOIOJIKEHO B
Kypce aiireOpbl 7 Kjacca, 4To CTaHET CJIEAYIONIUM MPOXOAOM BCEX MPUHIUITUATIBHBIX
BOIIPOCOB, TEM CaMbIM pa3JieJIeHUE TPYJHOCTEH 00eryaeT BOCIPUsITHE MaTepHraa, a
pacmpeneneHrue BO BpeMEHU CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipn 0OyyeHUU pEMICHHIO TEKCTOBBIX 3a/lad B 5—6 Kjaccax HCHOJIb3YIOTCS
apudmeTndeckue MpuémMbl perieHus. TeKCToBbIe 3a/1auu, pemiaeMble Tpu 0TpaboTKe
BBIYMCIIUTEIBHBIX HAaBBIKOB B 5—6 Kjlaccax, pacCMaTpPUBAIOTCA 3aJa4u CIEAYHOUIUX
BUJIOB: 3aJlaud Ha JBWKEHHE, HA 4YacTh, Ha TIOKYIIKM, Ha paboTy WU
POU3BOJIUTEIILHOCTh, HAa MPOLIEHTHI, HA OTHOIIEHUS W mpomnopuuu. Kpome Toro,
oOyyJaroniecsi 3HaKOMSTCS C NpUEMAMM pelIeHUs 3aaady nepeOopoM BO3MOKHBIX
BapUAHTOB, y4yaTcs padoTaTh ¢ HH(MOpMaLKEl, MpeIcTaBlIeHHON B (hopMe TaOIuI] UiIn
JUarpamM.

B ®epepanbHOil pabouedt mporpamMme MPeAyCMOTPEHO (GopMHUpOBaHUE
IPOIEIEBTUYECKHUX alre0pandyeckux npeactaBicHuil. bykBa kak CMMBOJI HEKOTOPOTO
yuciaa B 3aBUCUMOCTH OT MAaTEMAaTHYECKOIO0 KOHTEKCTa BBOAMUTCS ITOCTEIEHHO.
bykBeHHasi CUMBOJIMKA IIUPOKO HCIOIB3YETCS MPEKIE BCETro sl 3alucCh OOIIUX
YTBEPKICHUA U TpeUIokKeHUuH, G(OpMya, B YaCTHOCTH [IJIi  BBIYHCIICHUS
r€OMETPUYECKHUX BEJIMUMH, B KAUYECTBE «3aMECTUTEIISH YUCTIA.

B kypce «Marematuku» 5—6 KilacCOB IpeACTaBII€HA HArJIAIHAs TE€OMETpPHUS,
HampaBJICHHAas Ha  pa3BUTHE OOPA3HOTO  MBINUICHUS, MPOCTPAHCTBEHHOTO
BOOOpakeHUs1, N300pa3UTEILHBIX YMEHUN. ITO BaXKHBIN 3TAIl B U3YYECHUU TEOMETPHH,
KOTOPBIM OCYIIECTBISETCA HA HAaIrJBAHO-IIPAKTUYECKOM YpPOBHE, ONUPAETCA Ha
HarJSIAHO-00pa3Hoe  MbllIeHHe oOydvaromuxcsa. bonblmas pojib  OTBOAUTCS
OPAKTUYECKONM  JEATENbHOCTH,  OMNBITY,  3KCHEPUMEHTY,  MOJIECIMPOBAHUIO.
OOyuaromyecs 3HAKOMSTCS C T€OMETPUYECKUMH (UTypaMu Ha IUIOCKOCTH U B
IMPOCTPAHCTBE, C MX MPOCTEHIIMMU KOH(PUTYpalMsIMHU, ydaTcs HU300pakaTh UX Ha
HEJIMHOBAHHOM W KJIETYATOM Oymare, pacCMaTpUBAIOT MX MpPOCTEMIne cBoicTBa. B
npoliecce M3y4YeHUsl HarJISIIHOW T€OMETPUU 3HAHMS, TOJyUYeHHbIE 00YyYaroIIMMUCs B
HaYyaJIbHOM IIKOJIE, CACTEMATU3UPYIOTCA U PACILIUPSIOTCS.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY MjaHy B 5—6 Kjaccax H3y4yaeTcs WHTErPUPOBAaHHBIN
npeamer «MaTemaTuka», KOTOpBIM BKIIOYaeT apuU(PMETUUYECKUd MaTepuan Hu



HarJIsAHY0 T€OMETPHIO, a TAK)KE IIPOTIEIEBTUUECKHIE CBEACHUS U3 alreOpbl, 2J1EMEHThI
JIOTMKH U Hayaja ONMCaTEIbHON CTATUCTHUKMU.

VY4eOHbIN TUIaH HA U3YYCHHE MAaTeMaTUKU B 5—6 Kilaccax OTBOJHT HE MEHee 5
y4eOHBIX YacOB B HEJAENII0 B TEUEHHE KaXKJ10ro roja oOydeHwus, Bcero He meHee 340
y4eOHBIX YacOB.

COJEP)XAHUE YUEBHOI'O KYPCA «MATEMATUKA» (IO TOJAM
OBYUEHUS)

5 KUIACC

HarypaJjbHble 4nciia v HYJIb

Hartypanenoe uwmcno. Psa nHarypanbabix uncen. Yuciao 0. M3o00paxeHue
HATYypaJbHBIX YUCEJ TOUKAMU HA KOOPJAUHATHOMN (YMCIOBOM) MPSIMOIA.

[lozunMoHHass cuctema cyucieHus. *PuMmckas Hymepalnuss Kak MOpuMep
HETIO3MIMOHHON CUCTEMBI curciIeHus™!, JlecaTnunas cucteMa CYMCIIEHHS.

CpaBHEHHME HATypalbHBIX YHUCEN, CPaBHEHUE HATYpalIbHBIX YHMCENl C HYJIEM.
Cnoco6bl cpaBHeHUs. OKpyTiIeHHE HATYypalbHbBIX YUCEN.

CnoxeHne HaTypaJbHBIX YHCEN; CBOMCTBO HYJIA IPHU CIIOXKEHUH. BblunTanue
KaKk JieficTBHE, OOpaTHOE CJIOXKEHHIO0. YMHOXEHHE HATypaJibHbIX YHCEN; CBOMCTBA
HYJIS ¥ €IMHUIBI IPM YMHOXKEHUU. JleeHue kak aeiicTBue, oOpaTHOE YMHOXKEHHUIO.
KommionenTsl  peuictBui, cBs3p  Mexay Humu. [IpoBepka  pe3ynbrara
apudmMeTndecKkoro neWcTBus. I[lepemecTUTeNbHOE H COUYETATEIHLHOE CBOMCTBA
(3aKOHBI) CIIOXKEHUS ¥ yMHOXXEHHUS, *pacmpeneluTeIbHOe CBOWCTBO (3aKOH)
YMHOKEHHUS ™.

Hcnonb3zoBanue OykB 11 0003HAUEHNS HEM3BECTHOIO KOMIIOHEHTA U 3allUCH
CBOMCTB apu(hMETUUECKUX JCHCTBUIA.

*lenurenun W KpaTHblEe yucia*®, pa3jokeHHe Ha MHoxurtenu. lIpocteie u
coctaBHble uucia. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*. Jlenenue ¢ ocTaTKOM.

CreneHb ¢ HaTypajbHBIM IIOKa3aTesleM. 3aluch YHClIa B BHUAE CYMMBI
Pa3psIHBIX CIaracMbiX.

UucnoBoe BbIpakeHUE. BplunclieHHE 3HAYEHUN YHUCIOBBIX BBIPAKECHUM;
NOpPSIAOK ~ BBIIOJHEHUsT — AeicTBHil.  Mcmonp30BaHME  MPU  BBIYMCICHUSAX
EPEMECTUTENILHOTO U COYETATEIbHOIO CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOXKEHHUS,
*pacnpeIeTUTEIHbHOTO CBOMCTBA YMHOKEHUS *.

Jpodu

[IpencraBienne o Jpobu Kak cmocoOe 3amucH  YacTH  BEJIMYMHBI.
OO6bikHOBeHHBIE ApoOu. [IpaBunbHBIE W HempaBUWiIbHBIE OpoOHu. CMernanHas ApoOb;
[PEICTaBIEHUE CMEIIAHHOM IpoOU B BUI€ HENIPABUIIBLHOM 1poOU U BBIACIICHUE LIETIOU
YacTH YMCJIa U3 HEMpPaBWIbHOU aApoou. M300paxkenne npodeil ToukaMu Ha YKCIOBOM
npsiMoii. OcHOBHOE CBOMCTBO Jpodu. *Cokpaienue apodei. [IpuBenenue apodbu k
HOBOMY 3HaMmeHaTento *, CpaBHeHUEe IpoOeil.

CnoxeHre U BbIUMTAHHUE JIpoOCi. YMHOXKEHHUE U JeJeHue IpoOeit; B3auMHO-

! 3nech u nanee * *0603HAYEHBI TEMBI, M3yYEHHE KOTOPBIX MPOBOIUTCS B 03HAKOMHUTENLHOM Tuiane. [lenaror
CaMOCTOSATEIBHO ONpeeNsIeT 00beM H3ydaeMoro MaTepuaia.



obpatnbie qpobdu. *HaxoxkaeHue 4acTu 1eJI0ro U I[eJI0T0 0 €ro YacTu *,

Hecstuunas 3anuchk apoOei. IlpencraBieHue necaTHyHOM JpoOUM B BuUIE
O0OBIKHOBEHHOU. M300pakeHne AECATUYHBIX poOel TOUKaMH Ha YUCIOBOW MPSIMOM.
CpaBHeHHE IECATUUHBIX JPOOEH.

Apudmernueckne IEHCTBUS C JECATHYHBIMU apobsmu. *OxpyrieHue
NECATUYHBIX ApoOen™.

Peurenne TekcTOBBIX 32124

Pemenne TekcTOBBIX 3a7ady  apu(MEeTHYECKHUM crocoboMm. *Pemenue
JOTHYecKuX 3amad. PemieHune 3amad mepeOOpoM BCEeX BO3MOXKHBIX BapHAHTOB*.
Hcnonp30BaHue TpU PEIICHUH 3a4a4 TaOIUI]  CXEM.

Pemenue 3amay, cojepkalux 3aBUCHMOCTH, CBSI3BIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€Ha, KOJTUYECTBO, CTOUMOCTh. ETMHUIIBI U3MEpEHUS:
Macchl, 00bEMA, IIEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTU. CBS3b MEXKIAY €IUHULIAMU
U3MEPEHUS KaXX10M BEJTUYHHBI.

Pemenne ocCHOBHBIX 3a71a4 Ha JIPOOH.

[IpencraBienre TaHHBIX B BUIE TaOIHI], CTOIOYATHIX JUATPAMM.

Harnsignasi reomerpust

Harnsigasie npeacrasienus o Gpurypax Ha miIOCKOCTH: TOYKa, psiMasi, OTPE30K,
Jqyd, yroji, JOMaHas, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. lIpsamon, octpeii,
TYTOU U Pa3BEPHYTHIC YTIIBI.

JlnnHa oTpe3ka, METPUYECKUE €IWHUIBI JJIMHBL. JlTMHA JIOMaHOW, TepUMETp
MHOTOYTOJIbHUKA. MI3MepeHne 1 moCTpOeHHE YTIIIOB C TIOMOIIBIO TPAHCTIOPTHPA.

Harnsoaeie mpeacraBieHuss o ¢urypax Ha TUIOCKOCTH: MHOTOYTOJBHUK;
NPsIMOYTOJIbHUK, KBaJIpaT; TPEYyTOJIbHUK, *0 paBeHcTBE Puryp ™.

N3obpaxxenne ¢uryp, B TOM uuclie Ha KiaetdaTor Oymare. *IlocTtpoeHue
KOHpUTrypanuii u3 dacteid MpsSMON, OKPYKHOCTH Ha HEJITWHOBAHHOM M KJIETYATOM
Oymare®. Mcnonp30BaHKe CBOMCTB CTOPOH U YTJIOB IPSIMOYTOJIbHUKA, KBaJIpaTa.

[lnomans mNpSIMOYTroNbHUKA ¥  MHOTOYTOJBHUKOB, COCTaBIEHHBIX W3
IPSIMOYTOJILHUKOB, B TOM 4Yucie (uryp, m300paKEHHBIX Ha KJIET4aTol Oymare.
EnuHuier usmepeHus miomnaim.

*Harnsaasie mpeacTaBaeHus O MPOCTPAHCTBEHHBIX (DUTYpax: MPSIMOYTOIbHBIHN
napasulieJenume], KyO, MHOTOTPaHHHKH. N3ob6paxenue MPOCTEUTITUX
MHOTOrpaHHUKOB. Pa3BépTkum kyOa u mnapamienenunena. Co3naHue Mojeneu
MHOTOI'PaHHUKOB (M3 OyMaru, MpOBOJIOKH, IJIACTUIIMHA U JIp.)*.

*OO0bEM MIPAMOYTOJILHOIO Mapajienenumnena, kybda. EauHunbl u3mepeHus
o0BbéMa*,

6 KIIACC

HartypajabHblie yucia

Apudmernueckre NOEHUCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMU YHCIAMHU.
YucnoBsle BbIpaXKeHUs, MOPSAOK JEHCTBUM, UCTIONb30BaHue cKOoOOK. Vcnonbp3oBanue
IIPU BBIYKUCIICHUAX IIEPEMECTUTEIBHOIO U COYETATEIIBHOIO CBOMCTB CIIOKEHHUS U
YMHOXEHHS,  *pacrnpeleNuTeNbHOIO  CBOMCTBA  yMHOXeHMs.™  OkpyrieHue
HaTypajbHBIX YUCEIL.



Jlenutenu u KpaTHbIe Yncia; *HaAMOOIBIINI OOIIUI JAENUTETh U HAaUMEHbIIee
obmiee kpaTHOE. J[eTMMOCTh CYMMBI M pOoM3BeieHus *. JleeHne ¢ 0CTaTKOM.

Jpodu

OObIKHOBEeHHAsT ApOOb, OCHOBHOE CBOMCTBO JpOOHM, COKpAICHHE IpOOCii.
CpaBHeHHE W ymnopsjouuBaHue ApoOeil. Pemenne 3amad Ha HAXOXKIECHUE YAaCTH OT
LEeJIOro M UEeJoro mo ero 4vacth. JIpoOHoe 4Yuciao Kak pe3ysbTar JeJICHHS.
[IpencraBienue necsITUYHON poOU B BUAEC OOBIKHOBEHHOH APOOM M BO3MOXKHOCTH
IpEeICTaBlICHUs. OOBIKHOBEHHON ApoOM B BHJE JecATUYHOU. [lecaTuunbie npodu u
MeTpuyeckas cuctemMa Mep. ApupMeTHUUeCcKrue NeUCTBUS M YUCIOBBIC BBIPAKEHUS C
OOBIKHOBEHHBIMU U JICCSITUIHBIMU APOOSMH.

OtHomienue. JleneHue B JaHHOM OTHOUIeHWHW. *Macmra®*, mpomopius.
[IpumeHeHre mponopIuil Npu peHIeHUH 3aad.

[Tonsitue mpouieHTa. Boeraucienne nporeHTa oT BEIWYUHBI U BEIMYUHBI 110 €€
NPOLIEHTY. BripakeHne NpPOLEHTOB ACCATUYHBIMU IpoOsiMu. Perenue 3amau Ha
NpOLIEHTHI. BeIpakeHne OTHOILICHHS BEIMYUH B MPOLIEHTAX.

IonoxuTenbHbIE U OTPUIIATEIbHbIE YHCIA

[TomoxkuTensHbie W OTpHUIlATENbHBIE uHcha. Llembie ymcnma. *Momyns umcna,
reoOMEeTpUYeCcKasl HUHTeprpeTanuss wMoayis uuciaa*™. WM3o00paxkeHue uywucesn Ha
KOOPJMHATHOMN NpsMoi. *Huca0BbIe MPOMEXKYTKH *.

CpaBHeHue uucen. Apudpmernueckue ACHUCTBUS C TMOJOXUTEIBHBIMU U
OTpHUIIATEILHBIMU YUCIIaMHU.

[IpsimoyrosibHasi cucTemMa KOOpAWHAT Ha IUIOCKOCTH. KoopIHMHATBI TOYKH Ha
IJIOCKOCTH, abciucca u opauHata. [loctpoeHue Toyek u Quryp Ha KOOpAMHATHOM
IJIOCKOCTH.

bykBeHHBbIEC BbIPAaKeHUA

[Ipumenenue OyKB JJis 3alIMCH MAaTEMATHUYECKUX BBIPAKEHUN U MPEIOKEHUN.
CpoiictBa apudmeTrnueckux JedcTBUA. *ByKBEeHHBIE BBIPDOKEHHS M YHCIIOBBIC
MOJICTAaHOBKHU.* ByKBEHHBIE pPAaBEHCTBA, HAXOXJICHHUE HEU3BECTHOTO KOMIIOHEHTA.
dopmyibl; GopMyIIBI IEPUMETPA U TUIOMIAAA MPSAMOYTOIBHUKA, KBagpara, *00béMa
napayjieNienunena u kyoa*.

Pemenne TekCTOBBIX 32124

Pemenne TekcTOBBIX 3adady  apu(MeTHUECKHMM crocobom. *Pemenue
Joruyueckux 3ajaay. Pemenue 3a1a4 nepedopomM BceX BO3MOKHBIX BApUAHTOB. *

Pemiennie 3amau, cojepamux 3aBUCUMOCTH, CBSI3BIBAIONIUX BEJIUYUHBI:
CKOPOCTh, BPEMSI, pAaCCTOSIHHE; 11€Ha, KOJUYECTBO, CTOUMOCTh; MPOU3BOAUTEIHLHOCTD,
BpeMsi, 00béM paboThl. EnuHUIBI M3MEPEHHS: MacChl, CTOMMOCTH; PaCCTOSHHUS,
BpeMEHH, CKOPOCTU. CBsI3b MEXKY €IMHULIAMHA U3MEPEHUS KaXK0 BEIIMYUHBI.

Pemenue 3amay, CBSI3aHHBIX C OTHOIIEHUEM, IIPOMOPIIMOHATLHOCTHIO BEJIMYHH,
IPOLIEHTaMU; pEIICHUE OCHOBHBIX 33724 Ha JPOOU U MPOIEHTHI.

*Ol11eHKa ¥ IPUKHUIKA, OKPYTJICHHE pe3yibTaTa™.

*CocrtapiieHre OyKBEHHBIX BBIPAKEHUH MO YCIOBHIO 3a/1a4u *.

[IpencraBnenre MaHHBIX C MOMOIIbI0 Tabmuiy u jguarpamm. CronOdarbie
JMarpaMMbl: YTEHUE U NTOCTpOoeHUE. UTeHHE KPYTOBbIX AUArPAMM.

Harnsinnas reomerpust

Harnsigueie npencraBieHus o purypax Ha mIOCKOCTH: TOUKa, MpsMasi, OTPE30K,



1y, YroJl, JIOMaHasi, MHOTOyTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBHUK, OKPYKHOCTB,
KpYT.

*B3zaumMHOE pacmojoKeHUEe JABYX NPSAMBIX Ha IJIOCKOCTH, MapaslieiabHble
npsMble, MEPHNEHAUKYISIpHbIE MpsMble™. H3MepeHue pacCTOSHUN: MEXIy AByMs
TOYKaMH, OT TOYKH JI0 IPSIMOI; IJIMHA MapIlIpyTa Ha KBapPaTHOW CETKeE.

N3mepeHre W TMOCTPOEHHWE YIVIOB C MOMOIIBIO TpaHcnoptupa. Buubl
TPEYIrOJIbHUKOB: OCTPOYTOJIbHBIN, IPSAMOYTOJIbHBIN, TyHOYTOJIbHBIM;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeTbIpEXYTOJIbHUK, IIPUMEPHI
YEeThIPEXYTOJbHUKOB. [IpSMOYronbHUK, KBaJpaT: MCIOJIb30BAHUE CBOMCTB CTOPOH,
yriaoB, auaroHanei. *M3oOpaxeHue reomeTpuyeckux GUIyp Ha HEJIMHOBAHHOM
Oymare ¢ HCIOJb30BAaHUEM LMPKYJS, JHUHEHKH, YTrOJAbHUKA, TpaHCIOpTUpa™.
[TocTpoeHus Ha kieTdyaron Oymare.

[TepumeTp MHOTOYTONBHUKA. [lOHSTHE TUIOMAAN DUTYPBI; € TUHUIIBI U3MEPEHUS
wiomanu. [pubnmwkénnoe u3Mepenue miomaau Guryp, B TOM 4iciie Ha KBaJpaTHOU
cetke. * [IpubmmxEHHOE U3MEPEHHE ITTUHBI OKPY>KHOCTH, TUTOIIAAN Kpyra ™,

*CuMMeTpusi: LIeHTpalibHas, oceBast M 3epKaibHass cummerpuu. Iloctpoenue
CUMMETPUYHBIX QUTYD *.

*Harnsaueie npeacTaBieHus O MPOCTPAHCTBEHHBIX (DUTypax: mapajuieTenumne],
Ky0, mnpusma, nupamuja, KOHyC, UWIMHIAp, mmap u cdepa. HM3o0paxkenue
IPOCTPAaHCTBEHHBbIX (uryp. I[lpumepsl pa3BEPTOK MHOTOIPAHHHMKOB, LHWJIMHIpA H
konyca. Co3nmaHue Mojenel mpocTpaHCTBEHHBIX (Quryp (u3 Oymaru, MpOBOJIOKH,
MJIACTUJIMHA U . ).

[Tonarue oObéMa; eauHUIBI U3MepeHus o00bEMa. OOBEM MNPSIMOYTOJIHLHOTO
napajuienenuneaa, Kyoa*.

IINTAHUPYEMBIE TTPEJIMETHBIE PE3VYJIbTATBI OCBOEHN A ITPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenue yuyebHoro kypca «MartemaTuka» B 5—6 Kjaccax OCHOBHOW IIKOJIbI
JOJKHO o0OecrneunBaTh JOCTHDKEHHE CIEAYIOIMX MPeIMETHBIX 00pa30BaTeNbHbIX
pE3yIbTATOB:

S KVIACC

Yucaa v BbIYMCICHUA

OpueHTHPOBATHCS B MOHATHUSAX U ONIEPUPOBATH HA 0a30BOM YpPOBHE TEPMUHAMU,
CBSA3aHHBIMH C HATYpPaJIbHBIMU YHCIIAMU, OOBIKHOBEHHBIMH U JECATUYHBIMU IPOOSIMH.

CpaBHUBATH U yIIOPSAOUYUBATh HATYPAIbHBIE YMCIIA, CPABHUBATH B POCTEUILINX
ClIydasix OOBIKHOBEHHBIE IPOOHU, IECATHUHBIC APOOH.

COOTHOCUTH TOUKY Ha KOOPJIMHATHOU (UM CIIOBOM) IPSIMOM C COOTBETCTBYIOIINM
€l YUCIIOM ¥ U300paKaTh HATYPaIbHBIC YUCIIA TOYKAMU Ha KOOPUHATHOM (YUCITIOBOM)
IPSAMOM.

Beimonuare apudmeTndeckue ACHCTBUS C HATypadbHBIMU YHCIAMH, C
OOBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEUIIINX CITyUasX.

BrInonHATs NpOBEPKY, MPUKUKY PE3yJIbTaTa BEIUUCICHUI.

OKpyTIsTh HaTypaJibHBIC YKCIIA.



Penmienne TekcTOBBIX 33124

Pemate TekcTOBBIE 3amauM apuMETUUECKHM CIIOCOOOM M C TOMOIIBIO
OpraHW30BaHHOTO KOHEYHOro TIepedopa BCEX BO3MOXHBIX BapuUaHTOB (TIpHU
HEO0OXOJIMMOCTH C HAMPABJISIONIECH MOMOIIBIO).

Pemate 3amaum, cojaepxkamiye 3aBHCHUMOCTH, CBS3bIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BpEMS, PACCTOSIHHE; 1IEHa, KOJIMYECTBO, CTOUMOCTH (IPU HEOOXOAUMOCTH C
UCIOJIb30BAaHUEM CITPAaBOYHOM MH(OPMAIUN).

Hcnonb30BaTh KpaTKUE 3aIUCH, CXEMbI, TAOIUIbI, 0003HAYEHUS NPU PEUICHUU
3azay.

[Tonp30BaThCsi OCHOBHBIMM €IMHULIAMH U3MEPEHUS: IIEHbI, MACChI; PACCTOSHUSA,
BPEMEHH, CKOPOCTH; BBIpaKaTb OJHM €IUHUIIBI BEJIMYMUHBI 4Yepe3 Jpyrue (mpu
HEO0OXOIMMOCTH C OTIOPOM HA CIIPABOYHYIO HH(POPMAILIHIO).

N3Bnekats uHOpMaIuio, MPEACTABICHHYIO B TabiuIle, Ha CTOIOYATON
auarpamMme, UHTEPIpPETUPOBaTh MPEICTABICHHBIE NaHHbIEC, HCIOJIb30BAaTh JAHHBIE
[P PEIICHUU 3a/1a4.

Harasignasi reomerpust

[Tonp30BaThCAd r€OMETPUUYECKUMU MOHATUSIMU: TOYKA, MpsMasi, OTPE3OK, JIyY,
yTOJl, MHOTOYT'OJIbHUK, OKPYKHOCTh, KPYT.

[IpuBonuTh TpUMEPHl OOBEKTOB OKPYXKAIOIIETO MHUpa, HUMEIOUX (HopMy
U3YUYEHHBIX TEOMETPUUECKUX (QUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, TP HEOOXOAMMOCTH IO BHU3YaJIbHOM OMOpE,
CBA3aHHYIO C yIJIaMU: BEPILHMHA, CTOPOHA; C MHOTOYTOJIbHHUKAaMU: YIoJl, BEpIIMHA,
CTOpPOHA, IMaroHalb; C OKPY>KHOCTBIO: paJuyC, TUaMeTp, LIEHTP.

N300paxkath H3y4yeHHbIE TeOMETpUYECKHEe QUTYphl HA HEJIMHOBAHHOW U
KJIeTYaToN Oymare ¢ OMOIIBIO IUPKYJIS U JIMHEWKH (TIOCTIe COBMECTHOTO aHAIIN3a).

HaxoauTe AIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C MOMOIBIO
JMHEWKHU, CTPOUTh OTPE3KM 33JaHHOW [JIMHBI, CTPOUTHh OKPY>KHOCTh 3aJaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBaApaTa sl UX
MOCTPOCHMUSI, BEIYUCIICHUS TJIOIIAAN U IEPUMETpA.

Beraucnsate mepuMmeTp ®W IUIONIAAbR KBajapaTa, NPSMOYTOJbHHKA, (QUTYP,
COCTaBJICHHBIX M3 MPSIMOYTOJIBHUKOB, B TOM 4HCie (QUryp, H300paKEHHBIX Ha
KJIeTYaTol Oymare.

[Tonp30BaThC OCHOBHBIMM METPUUECKUMH €IMHUIIAMU WU3MEPEHUs JJIMHBI,
IJIOIA/IA; BBIPAXKaTh OJHU €AMHUIILI BEJIMUYMHBI Yyepe3 Apyrue (Ipu HEOOXO0AUMOCTH
C OTMOPOI Ha CIIPABOYHYIO HH(POPMALIHIO).

Pacno3naBaTh napasuienenumeni, Ky0, HCIOJIb30BaTh TEPMUHOJIOTHIO: BEPILMHA,
pedpo TpaHb, U3MEPEHHUS; HAXOAUTh U3MEPEHUS apaljiesenunena, Kyoa.

Boruucisate 00b€M kyOa, mapajuienenurnena mno 3aJaHHbIM H3MEpEeHUsM (C
OTOPOM Ha aJIrOpUTM YYE€OHBIX JEHCTBUM), MOJIH30BATHCS EIUHUIIAMU HU3MEPEHUS
o0BEMma.

Pemiath HecnoxHBIE 3aJa4yd HAa HM3MEPEHHE TE€OMETPUUYECKHUX BEIIMYUH B
IPAKTUYECKUX CUTYaUHsIX (IpH HEOOXOJUMOCTH C BU3yaIlbHOU ONOPOIA).



6 KIIACC

Yuciia v BBIYMCTICHUS

OpueHTHPOBATHCS B MOHATHUSAX M ONIEPUPOBATH HA 0a30BOM YPOBHE TEPMUHAMU,
CBA3aHHBIMHM C PA3JIMYHBIMU BUJAMHU YHUCEJI U CIIOCOOAMM HMX 3alHUCH, MEPEXOIUTh
(ecs 3TO BO3MOKHO) OT OJIHOM (hOPMBI 3aMKMCH YKCIa K APYTOM.

CpaBHUBaTh M YHOPSIOYMBATH 1IEJIbIE YKCIIA, OOBIKHOBEHHBIE M JIECATUYHBIC
Ipo0u, CpaBHUBATH YKCIIa OJTHOTO U Pa3HbIX 3HAKOB.

BoinonssaTs aprudmeTndeckue 1eUCTBUS C HATypajJbHBIMU U LEIBIMU YHCTIAMHU,
OOBIKHOBEHHBIMHU U JECATUYHBIMU JIPOOSMHU, MOJTOKUTEIBHBIMU U OTPUIIATEIHbHBIMU
YUCIIAMH.

BbIYUCIIATE 3HAUEHNS YUCIOBBIX BBIPAXKEHUH, BBINOJIHATD NPUKUAKY U OLIEHKY
pe3ylibTaTa BBIYMCICHUN; BBIIOJIHATH MpeoOpa3oBaHUS UYMCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apu(PMETHIECCKUX TEHCTBHM.

COOTHOCHUTBH TOUKY Ha KOOPJAMHATHON MPSIMOM C COOTBETCTBYIOLIUM €i YHCIIOM
1 U300pakaTh YKMCIIa TOYKAMU HA KOOPJAUHATHOMN MPAMOM, HAXOUTh MOIYJb YHCTIA.

COOTHOCUTh TOYKM B MPSMOYTOJIBHOW CHCTEME KOOPAMHAT C KOOpAMHATaAMHU
3TON TOYKH.

OkpyrisTh Liefible 4YKclia U JAeCSITHYHble ApoOu (mo oOpasily), HaXOAUTb
IpUOTMKEHUS YK CElL.

YucsoBbie 1 0yKBeHHbIE BHIPAKCHUSA

OpueHTHPOBATHCS B MOHATHUSAX U ONIEPUPOBATH HA 0a30BOM YpPOBHE TEPMUHAMU,
CBSI3aHHBIMH C 3aMKMCHIO CTETICHH YKCIIa, HAXOAUTh KBaJIpaT U KyO uucia, BEIYUCIATD
3HAYEHHUsI POCTEMIINX YUCIIOBBIX BBIPAXKEHUH, COAEPIKALNX CTEIIECHH.

[Tonb30BaTbcs MpU3HAKAMU JIEIUMOCTH (IIPH HEOOXOJWMOCTH C OINOpPOM Ha
AITOPUTM INPABUJIA), PACKIIAbIBATh HATYpPaAIbHBIE YMCIA HA IPOCTHIE MHOKHUTEIIH.

*[Tonmp30BaTHCSI MACIITAOOM *; COCTABIATH MPOMOPLUU U OTHOIICHUSI.

Hcnonb3oBaTh OyKBBI JJi1 0003HAYEHUS YMCEN MPU 3alUCH MATEMATUYECKUX
BBIDAKEHUW, HAXOAUTh 3HAUCHUS OyKBEHHBIX  BBIPAKEHUH, OCYIIECTBIAA
HEO0OXO0IMMbIE TMOJACTAHOBKM M IpeoOpa3oBaHus (C OMOpPOM Ha aJrOpPUTM y4eOHBIX
JenUCTBUI).

Haxonuts Hen3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Pemenne TeKCTOBBIX 32124

PemaTte MHOTroOmIaroBble TEKCTOBBIE 3aJaud apu(METUYECKUM CIIOCOOOM C
ONIOPOM Ha BONIPOCHBIH IJIAH.

Pemarsp IIPOCTENIINE 3a7a4Hu, CBSI3aHHBIC C OTHOILICHUEM,
IIPONOPLIMOHAIIBHOCTRIO BEJIMYHH, MPOLUEHTAMU; pellaTh TPU OCHOBHBIE 33Ja4M Ha
JpOoOH ¥ POIICHTHI.

Pemarte 3amaum, colepkKalipe 3aBUCHMOCTH, CBS3BIBAIOUIUE BEIUYHMHBIL:
CKOPOCTb, BPEMs], PACCTOSIHHE, [IEHA, KOJJUYECTBO, CTOUMOCTD; IPOU3BOIUTEIBHOCTD,
Bpemsi, 00b€Ma padOoThI, HCTIONB3YsI apuMETHIECKHE NEHCTBUS, OLICHKY, IPUKUIKY;
M0JI30BAThCS €AUHULIAMU U3MEPEHHUSI COOTBETCTBYIOIUX BEJIHYHH.

CocTaBisTh OyKBEHHbBIE BHIPAXKEHUS IO YCIOBUIO 33Ja4H MOCIE COBMECTHOTO
aHanam3a.

N3Bnekats uHOpManuio, TMPEACTABICHHYIO B Ta0iuIaXx, Ha JMHEHHOMH,



CTONIOYATONM WM KPYroBOM JuarpaMMax, HHTEPIPETHPOBATH TMPE/CTABICHHBIC
JAHHBIE; UCIIOJIB30BaTh JAHHbIE MTPU PEIICHUU 3a/1au.

[IpencraBiaTh HHGOPMAITHMIO C TIOMOIIBIO TAOJHUII, JIMHESHHON M cTONOYaTON
arpamm.

Harnsinnas reomerpust

[IpuBonuTh TpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpaA, HUMEIOMUX (hopmy
U3YUYCHHBIX TE€OMETPUUYECKUX IUIOCKUX U TPOCTPAHCTBEHHBIX (UTYyp, MpUMEpHI
PaBHBIX U CUMMETPUYHBIX DUTYD.

N3o0paxkaTh ¢ MOMOIIBIO ITUPKYJIS, TUHEHKH, TPAHCTIOPTUPA HAa HEIMHOBAHHOM
U KJIE€TYaTOM Oymare u3ydeHHbIC IIJIOCKUE TeoOMeTprIecKue GUrypbl U KOHGUTYpaITUH,
CUMMETPHUYHbBIEC (DUTYPBI.

NMeTh mnpencTaBieHUE O TEOMETPUYECKUX TMOHITHSX: PAaBEHCTBO (UTYP,
CUMMETpPHSI, OCb CAMMETPHUH, LIEHTP CUMMETPHHU.

HaxoauTe BETWYUHBI YIJIOB U3MEPEHUEM C TTOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
yIUIbl 33JIaHHOM BEJIMYMHBI, IOJb30BATHCA IIPU PELICHUM 3a7ay IPajlyCHOU Mepou
YIJIOB; PACIO3HABATh HA YEPTEXKAX OCTPBIM, IPAMOU, pa3BEPHYTHIN U TyNION YTJIBL.

Beluncnare MJIMHY JOMaHOM, NEPUMETP MHOIOYrOJIbHUKA, TMOJIb30BaThCs
€IMHULIAMU U3MEPEHUS JIMHBI, BRIPAXKATH OJIHU €IMHUIBI U3MEPEHUS JUIMHBI Yyepes
Ipyrue.

HaxoauTe, ucnonb3ysi 4epTEKHbIE HHCTPYMEHTHI, PACCTOSIHUS: MEXKY JIBYMsI
TOYKaMU, OT TOYKH J0 NPSIMOM, JIJIMHY IyTH HA KBAJPATHOU CETKE.

Beruucnare  miomans  GuUryp, COCTaBICHHBIX U3 IPSIMOYTOJILHUKOB,
UCII0JIb30BaTh pa30MeHne Ha MPSIMOYTOJIbHUKH, HAa paBHbIE (PUTYPHI, TOCTPAaUBaHHE
10 TPSAMOYTOJIbHUKA; MOJIb30BAThCSI OCHOBHBIMU €IMHULAMH U3MEPEHHUS TUIOLIAIN;
BBIPA)KaTh OJIHU €AMHUIBI U3MEPEHHUS TUIOMIAIU Yyepe3 Apyrue (mpu HeoOXOAUMOCTH
C OTIOPOIi Ha CIIPAaBOYHYIO HMH(POPMAIIHIO).

Pacrno3naBaTh Ha MOAENAX M H300paXKEHHUSIX MUpaMUAY, KOHYC, IMIHHJIP,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIIMHA, PeOpO, TpaHb, OCHOBAHUE, pa3BEPTKA.

N300pakath Ha KJIeTYaTOW Oymare MpsMOyTOIbHBIN MapajieIenumes.

Beraucisate 00b€M TpSIMOYTOJIBHOTO TMapajuieienuneaa, Kyoa, mojlb30BaThCs
OCHOBHBIMHU €IMHUIIAMH U3MEPEHUs1 00bEMA; BbIPAXKaTh OJIHU €IUHUIIBI U3MEPEHHUS
00bEMa uepe3 Apyrue (C ornopoit Ha CPaBOYHYIO0 HHPOPMAITHIO).

PemaTte HECHOXHBIE 3a7a4yM HA HAXOXKIACHHUE TE€OMETPUUYECKHUX BEIUYMH B
MPAKTUUECKUX CUTyalusaX (Ipu HEOOXOJUMOCTH C BU3yalIbHON OMIOPOHt).

OEJEPAJIBHAS PABOYASA TIPOTPAMMA YYEBHOT'O KYPCA
«AJITEBPA». 7-9 KJIACCBI
Hesu n3yyeHuss yueOHOro Kypca

Anrebpa sABISETCS OJHUM U3 OINOPHBIX KYypCOB OCHOBHOM IIKOJBI: OHA
o0ecreynBaeT HM3y4yeHUE IPYruX [HUCLMIUIMH, KAaK E€CTECTBEHHOHAYyYHOIO, TaK H
IYMaHUTapHOTO IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO UL MPOJOJIKEHUS 00Pa30BaHMs
U B NOBCEAHEBHOW >XW3HU. Pa3zBuTHe y 0OydaromIMXCA HAyYHbIX MPEICTABICHUH O
IIPOUCXOKIAEHUN
U CYIIHOCTH anreOpanyeckux aOCTpaKIUil, Cocode OTpaXKeHHs MaTeMaTH4eCKOU



HAyKOM SIBIEHWW M TMPOIECCOB B MPUPOJIC U OOIIECTBE, POJIU MATEMATUYECKOTO
MOJICTTUPOBAHUS B HAYYHOM TO3HAHUU U B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOTO MHUPOBO33PEHUS U KAYECTB MBINIJICHUS, HEOOXOIUMBIX ISl aJlalTallud B
coBpeMeHHOM mHdpoBoM obmiecTBe. M3ydeHune anreOppl €CTeCTBEHHBIM 00pa3oM
obecieunMBaeT  pa3BUTUE  yYMEHUs  HaON0JaTh,  CpaBHHBATh,  HAXOJWTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH
apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOM JICMCTBUST U BBIBOJBI, (OPMYJIHUPOBATH
yTBepxkaeHua. OcBoeHUE Kypca alreOpsl 00eCreYuBaeT pa3BUTHUE JOTUUYECKOTO
MBIIIUICHUST OOYy4YaroIIUXCsl: OHU MCIOJIB3YIOT JICAYKTUBHBIE M WHIYKTUBHBIC
paccyxieHus, o0000IIeHHe W KOHKPETH3allhio, abCTparupoBaHWE U aAHAJIOTHIO.
OOyuenue anrebpe mnpeamnojaraeT 3HAYUTEIBHBIM OOBEM  CaMOCTOSTEIBHOU
NESTENBbHOCTH  OOy4YaloIIMXCA, IOITOMY CaMOCTOSTEIbHOE pEIIeHHE 3ajad
€CTECTBEHHBIM 00pa3oM SBJISIETCS pealu3alieil J1eaTeTbHOCTHOTO TPUHIIUIA
o0yueHus.

B crpykrype mporpamMmbl y4eOHOro Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJAEpP)KATEIbHO-METOInUecKue auHuu: «Yucna u
BBIYUCIICHUS»; «AJreOpayecKue BBIPAKECHUS»; «YPaBHEHUSI U HEPABEHCTBAY;
«Dynkum». Kaxaas u3 3Tux cogepxkarelbHO-METOAUYECKUX JIMHUN PAa3BUBACTCS HA
OPOTSHKEHUU TPEX JIET U3YUYEHUS] Kypca, €CTECTBEHHBIM 0O0pa30oM MEpPEeIuieTasich U
B3aUMOJICHUCTBYSI C JPYTUMH €ro JIMHUSMU. B Xoje mM3yueHus: Kypca oOydarommmMcst
NPUXOJUTCST JIOTUYECKH PacCyXJaTh, HUCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
s3bIK. B CBSI3M € 3TUM 11€71ec000pa3HO BKIIOYUTH B MPOTPaMMy HEKOTOPhIE OCHOBBI
JIOTUKH, MPOHU3BIBAIOIINE BCE OCHOBHBIE pa3jeiibl MATEMAaTHUYECKOT0 00pa3oBaHus U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOYYalOIIUMHCS ~ OCHOB  YHHBEPCAJIBHOIO
MaTEMaTUYECKOTO si3bIKa. Takum 00pa3oM, MOKHO YTBEPKIATh, UTO COACPIKATEIHHOM
U CTPYKTYPHOU OCOOEHHOCTBIO Kypca «AJredpay SIBISETCS €ro MHTErPUPOBAHHBIN
Xapakrep.

Conepxanue nuHuM «YUucaa W BBIYUCICHUS» CIYKUT OCHOBOM  JUIst
TATbHEHUIIET0 M3yYeHHUS MaTEeMAaTHUKH, CIIOCOOCTBYET PAa3BUTHUIO Y OOYYAIOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHUS TOJIb30BATHCS AITOPUTMAMH, a
TaK)Ke TMPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JISI TIOBCEIHEBHOM
*KU3HU. Pa3BUTHE MOHATHS O YKMCJIE€ B OCHOBHOM IIIKOJI€ CBSI3aHO C PAIIMOHAIBHBIMU U
UppaIMOHATBHBIMU YHUCIaMU, (HOPMUPOBAHUEM MPEACTABICHUNU O JACHCTBUTEIHHOM
yucie. 3aBepiieHrue OCBOCHUS YUCIOBOM JIMHUU OTHECEHO K CTapIlieMy 3BEHY 00IIero
o0pa3oBaHUs.

Conepxanue JIByX anreOpanuecKux JUHUNA — « ANTeOpandecKrue BHIPAKCHUS
U «YpaBHEHHUSI M HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Y OOYYAIOMIMXCA
MaTEMaTUYECKOro arrmapara, HeoOXOJAMMOro HJis peHIeHUs 3ajady MaTeMaTHKH,
CMEKHBIX IPEAMETOB U IMPAKTUKO-OPUEHTUPOBAHHBIX 3a/lad. B OCHOBHOW mIKOJIE
y4eOHBIIl Marepuan TPYyNIUpyeTcs BOKPYT pallMOHANBHBIX BbIpaXeHHU. Anredpa
JEMOHCTPUPYET 3HAUCHUE MAaTEMATUKHU KakK SI3bIKa JIJISl MIOCTPOEHUS MAaTEMATUYECKHUX
MOJEJieil, OMUCaHUsI MPOLIECCOB U SIBICHUM peasibHOro Mupa. B 3amaum oOyueHwHs
anredpe BXOIAT TaKXKe JaNbHEHIee pa3BUTHE AaNTOPUTMUYECKOTO MBIIUICHHS,
HEO0OXOMMOTO0, B YaCTHOCTH, JIJII OCBOCHHUSI Kypca HMH(POPMATHUKH, W OBIIAJICHHUE
HaBbIKAMU JEAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue CUMBOJIbHBIX ()OPM BHOCUT



CBOM crnenuuUecKkud BKJIaJ B PpPa3BUTHE BOOOPAKEHHUS, CIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPYECTBY.

Conepxanve (hyHKIIMOHATBHO-TpaUYECKON JIMHUM HAIEJICHO Ha TMOJIyYCHHE
IIKOJIbHUKAMU 3HAHUU O (PYHKIUAX KaK BaKHEHIIEH MaTeMaTWYECKOW MOJCTH IS
OMHCAHUS W WCCIECIOBAHUS PA3HOOOPA3HBIX MPOIECCOB W SBJICHUA B TPHUPOJAC H
oOmecTtBe. M3ydeHne 3TOro marepuajia ClocoOCTBYET Pa3BUTHIO Yy OOYHAOIIMXCS
YMEHHUSI UCIOJIb30BaTh PA3UYHbIC BbIPA3UTEIIbHBIC CPEJICTBA SI3bIKA MAaTEeMaTUKH —
CJIOBECHbIE, CHMBOJIMUECKHE, Trpaduueckue, BHOCUT BKJIaaA B (HOpMUpOBaHHE
peACTaBICHUM O POJIM MAaTEMATHUKHU B PA3BUTUU IUBUIIN3AIMHU U KYJIbTYPBHI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMYy TIUIaHy B 7-9 Kiaccax wu3ydaeTcs YYEOHBIM Kypc
«Aunrebpa», KOTOpBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3lielbl COAECpPKAHUS:
«Yucna u  BBIUMCICHUS», «AnreOpanyeckue BBIpOKCHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DyHKIUNY.

VY4eOHbIN MaH Ha HU3yuyeHUEe anreOphl B 7-9 kimaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJENIO B T€UEHHE KaXXJOro rojaa oOy4eHHs, BCEro 3a TpU roja
oOyuenusi — He MeHee 306 yueOHBIX 4acoB.

COHEPXXAHUE YUEBEHOI'O KYPCA «AJI'EBPA» (ITO 'OJAM OBYYEHUA)
7 KIIACC

Yucna v BBIYUCIEHUA

HpoOu OOBIKHOBEHHbBIE W JECATUYHBIC, MEPEXOo] OT OJHON (OpMBI 3amUCU
npobeit k gpyroil. [loHsiTe palMOHANBHOIO 4YHCNA, 3aluCh, CpaBHEHHE,
yOOpSIOUMBAHUE  pallMOHANbHBIX  4Hucel.  ApupMeTudyeckue  JEHCTBUS €
palMOHAJIBHBIMUA 4YMCJIaMH. PernieHue 3ajad U3 peajbHOM INPAaKTHKY HA 4acTH, Ha
TpoOu.

Crenenb C HaTypaJlbHbIM IIOKa3aTeJeM: OIpe/esieHue, Mpeodpa3oBaHue
BBIPQ)KEHUI Ha OCHOBE ONPEICTICHHS], 3aITUCh OOJBIINX YUCEI.

[IpouenTsl, 3anKch NPOIEHTOB B BUE ApoOU U IpoOH B BHUE NMPOLEHTOB. Tpu
OCHOBHBIE 33/1a4¥ Ha MPOLEHTHI, PEIICHUE 3a7a4 U3 PEaIbHON MPAKTUKH.

[IpumeHeHne TpPU3HAKOB  JIETUMOCTH, pa3JIOKEHUE Ha  MHOXKUTEIU
HaTypaJIbHBIX YHCEIL.

PeanpHple  3aBUCMMOCTM, B TOM  4YHcle TIpsMas W oOpaTHas
IPONOPLIMOHATIEHOCTH.

AJire0panyvecKkue BbIPaKeHUs

[lepemeHHbIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C IMepeMeHHOM. [lomycTumblie
3HAYCHHUs NEepEeMEHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXy BEIMYMHAMHU B BUJC
(dopmysl. Berancnenus o gpopmyiam.

[IpeoOpazoBaHne OyKBEHHBIX BBIPAXKEHHH, TOXKJIECTBEHHO PaBHbIC BbIPAKEHUS,
npaBuiIa MpeoOpa3oBaHUsl CyMM U IPOM3BEACHUM, MpaBMila PACKpPbITUA CKOOOK U
NPHUBEIECHUS IOJOOHBIX CIAracMbIX.

CBoiCcTBa CTENEHH C HATYPAJIBbHBIM ITOKA3aTEIIEM.



OpnHounensl 1 MHOrowieHsl. CreneHb MHOrowieHa. Cio0KE€HHE, BbIYMTAHUE,
YMHOKE€HHE MHOTo4JIeHOB. DOpMyJIbI COKPAIIEHHOIO YMHOXKEHHMS: KBaIpaT CyMMBI U
KkBajapaT pasHoctu. dopmysa pasHOCTH KBajapaToB. Pa3noeHue MHOrOUYJIEHOB Ha
MHOKHTEIH.

YpaBHeHus

VYpaBHEHUE, KOpEHb YpaBHEHHUs, MpaBHia M[peoOpa3oBaHUs ypaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHU.

JIuHeniHOEe ypaBHEHHME C OJHOW IIEPEMEHHOW, YMUCIO KOPHEW JIMHEUHOTO
YPaBHEHHS, PELUICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHUE YPAaBHEHUH IO YCIOBHIO
3ajaun. Pemenne TeKCTOBBIX 3a4a4 ¢ MOMOLIBIO YPaBHEHU.

*JluHeliHOe ypaBHEHHUE C JBYMs IIEPEMEHHBIMU U ero rpaduk . CucreMa IByX
JVUHEWHBIX YpPaBHEHUW C JAByMs IIEpEMEHHBIMU. PenieHue cucreM ypaBHEHUH
croco0oM moJicTaHOBKH. [IpuMepsl pelieHns TeKCTOBBIX 3a71ad C TTOMOIIBI0 CUCTEM
YPAaBHEHHUM.

DOyHKINHA

Koopannara Toukn Ha npsMon. YucnoBbele npoMexyTKU. PaccrosHue mexay
JBYMSI TOUYKaAMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHas cuctema koopauHart, ocu Ox u Oy. Abciucca v oparuHaTa TOUKU
Ha KOOpJIMHATHOW TuIocKOCTH. IIpumMepsl rpadukoB, 3agaHHbIX (opmynamu. YrteHue
rpaUKOB pealibHbIX 3aBUCUMOCTEI.

[Honarue Gpynkumu. ['paduk ¢pynkumu. CpoiictBa pyHkuui. JIunerinas QyHkus,
e€ rpaduk. I'papuk dynkmuum y = kx + b. *I'paduueckoe penieHne TUHEHHBIX
yYpaBHEHUH U CUCTEM JIMHEWHbBIX YpaBHEHUN™.

8 KUIACC

Yuciia ¥ BBIYUCICHUA

KBagparueiii kopeHb u3 uucna. *llonstue 00 uppalMOHATBLHOM YHCIIE.
JlecsitTuunble TpUONIMKEHUST UppalMoHalnbHbIX yucen™®. CBolicTBa apupMeTnyecKkux
KBaJIpaTHBIX KOPHEN U MX NMPUMEHEHHE K MPeoOpa30BaHUIO YUCIIOBBIX BBIPAXKEHUN U
BBIUMCIICHUSM. *JleficTBUTENbHBIE yncia ™.

CreneHb ¢ HenpIM IoKa3aTeneM u €€ ceorictea. CTaHaapTHas 3alKUCh YHACIA.

AuaredpanvecKkue BbIpaKeHUS

KBaapaTHbIl TPEXWIEH; Pa3I0KEHHE KBaAPATHOIO TPEXUIEHA HA MHOKUTEIH.

Anrebpandeckas npoOb. (OCHOBHOE CBOWCTBO anre0panmdeckoi IpoOwu.
CrnoxeHue, BBIUMTAHUE, YMHOXEHHUE, JI€JIeHHEe  alredpandeckux  Japooeil.
PannoHanbHbIe BBIpaXEHUS U UX IPEOOPA3OBAHUE.

YpaBHeHusl 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, GopMyrna KOpHEH KBaJpaTHOro ypaBHeHus. *Teopema
Buera*. Pemenue ypaBHeHUH, CBOISAIIMXCS K JIMHEHHBIM U KBagpaTHbIM. [IpocTeiiiue
IpOOHO-pallMOHATIbHBIE YPaBHEHHUS.

*'padnueckas nHTEpHpeTalsl YpaBHEHUIN C ABYMs IEPEMEHHBIMU U CHCTEM

2 3neck n marnee * * 0603HAYEHBI TEMBI, U3y9EHHUE KOTOPHIX MPOBOJUTCS B O3HAKOMHUTENBHOM ruiane. [legaror
CaMOCTOSATEIBHO ONpeeNsIeT 00beM H3ydaeMoro MaTepuaia.



JMHENHBIX YpaBHEHMA C JAByMs mnepeMeHHbIMU® [IpuMepsl pemieHus cucrem
HEJIMHEMHBIX YPABHEHMI C IBYMS [IEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 3aj1a4 alredpandeckuM crocoooMm.

UucnoBble HEpABEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ OAHOM NMEPEMEHHOM.
PaBHOCMIIBHOCTE HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl IMHENHBIX HEPABEHCTB C OJJTHOM ITIEPEMEHHOM.

DyHKIUU

[Tonsitne pynkumu. OOIaCTh ONPEAECICHNS] U MHOKECTBO 3HaYE€HUN (PYHKLHUU.
CnocoObl 3a1aHus PyHKIUH.

I'padpux ¢ynxkuunu. Yrenuwe cBoiicTB QyHkuuu no e€ rpaduky. IIpumepsl
rpad@uKoB QYyHKIMHA, OTPAKAIOIMIUX PEATIbHBIE TPOLECCHI.

OyHKIMY, ONKCHIBAIOIIME MPSIMYHD UM OOpaTHYH MPOIMOPIHOHAILHBIC
3aBMCUMOCTH, MX rpaduku. Oynkiuuy = x4,y = x>,y = VX, y = _ *Tpapuueckoe

pelIeHre YPaBHEHUI U CUCTEM YPABHEHUI ™*.

9 KUIIACC

Yucaa v BIYUCICHUSA

PannonanpHple yucia, *MppalnMOHaIbHBIE YWCIA, KOHEYHbIE U OECKOHEUHbIE
NEeCATUYHbIE NpOoOH. MHOKECTBO NEHCTBUTEIBHBIX YHCEI; IECUCTBUTENIbHBIE YHUCIA
KaKk OECKOHEUHbIE JIeCATUYHbIE IpoOu. B3auMHO 0IHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JI€MCTBUTEIBHBIX YUCEII U KOOPAUHATHOU IPSIMOU.

CpaBHEeHHME  JCHCTBUTENBHBIX  4HCEN, apuMeTUYecKue JCHCTBUS C
JNENUCTBUTEIBHBIMU YHUCIIaMU *,

Pa3mepbl OOBEKTOB OKPY)KAIOIIETO MHpA, JUIMUTEIBHOCTh IMPOILIECCOB B
OKPYXaroLIeM MUpeE.

[TpubnuxkéHHOE 3HAUCHUE BEJIMYMHBI, TOYHOCTh MpuOIKeHus. OKpyrieHue
yucen. [ [puknaka u oneHka pe3yibTaToB BEIYUCICHUN.

YpaBHEHUSA U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOASIUMXCA K TUHEUHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHMH, CBOIAIIMXCS K KBaJApaTHBIM.
bukBanpatHoe ypaBHeHue. *[IpuMepnl pelleHHs YpaBHEHHUU TPEThEH M YETBEPTOM
CTeneHel pa3noKeHUEeM Ha MHOKHUTENHN *,

Pemenue apoOHO-paliMOHAIbHBIX YPaBHEHUM.

Pelenue TekCTOBBIX 3a/1a4 anreOpandeckuM METOI0M.

VYpaBHeHuEe C ByMs MEpEMEHHbIMU M ero rpaduk. Pemenue cucrem IByx
JMHENHBIX YPAaBHEHUU C JABYMs IEPEMEHHBIMU. PelieHue cucrtem IByX ypaBHEHUM,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduyeckas
VHTEPIPETALNS CUCTEMbI YPABHEHUH C JIByMS IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a/1a4 aNreOpandeckuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOKCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OJHOM IEpEeMEHHOW. Pemenue cucrem
JVMHEMHBIX HEPAaBEHCTB C OJHOM TmiepeMeHHOW. KBanparHele HepaBeHCTBa.
I'padmyeckas wuHTEpHpeTalusi HEPABEHCTB M CUCTEM HEPABEHCTB C JABYMS



EPEMEHHBIMH.

DOyHKUNH

KBagparnunas ¢ynkuus, e€ rpaduxk u cBoictBa. [lapaboma, KoopauHATHI
BEPIIMHBI TapabOoIbl, 0Ch CAMMETPHH MTAPaA0OITHI.

I'papuku  yukiuii: y = kx, y = k + b, y = X
y=x,y = SI/II/IX CBOICTBA.

YucsioBbIe MOC/IEI0BATEILHOCTH U IPOrPeCcCUm

[ToHATHE 4YKCIOBOM TOCIENOBATEIBHOCTH. 3aJaHUE MOCIEA0BATEIbHOCTH
peKyppeHTHOM (hopmyToit u popmyIioi n-ro yieHa.

Apubmernueckass U reoMmerpuyeckas mnporpeccuu. Dopmynbl 7-TO UjieHa
apu(pMETHIECKON ¥ T€OMETPUUECKOM MPOTPECCUI, CYMMBI TIEPBBIX 71 YJICHOB.

*N3o0pakeHne YIECHOB apU(PMETHYECKONM M TEOMETPUUYECKOW MPOrPEeCcCHid
TOYKAMHA HA KOOPJMHATHOW IUIOCKOCTU. JIMHEWHBIM M 3KCIOHEHUHAIBHBIA POCT.
Cno>xHbI€ TPOLIEHTHI *,

IINTAHUPYEMBIE IIPEIMETHBIE PE3VJIbTATBI OCBOEHHM
®EJIEPAJILHOM PABOYEM ITPOTPAMMEBI KYPCA «AJITEBPA»

OcBoenne yudeOHOro Kkypca «Anrebpa» Ha ypOBHE OCHOBHOIO OOIIEro
oOpa3oBaHMsl JODKHO OOecneyuBaTh JOCTHXKEHHME CIEIYIOIUX MpPEeIMETHBIX
00pa30BaTEeNbHBIX PE3yIbTATOB:

7 KIIACC

Yuciia ¥ BBIYUCICHUA

BrITIONTHATE, coyeTass yCTHBIE W IMHCHbMEHHBIC TPUEMBI, apu(PMETHICCKHE
JCHCTBUS C pallMOHAIbHBIMU YUCIIAMH.

HaxonuTh 3HaueHHs YHUCIOBBIX BBIPAKEHHM; NPUMEHATH pa3HOOOpa3HbIe
CcrocoObl U TMPUEMBI BBHIYUCICHUS] 3HAUYCHUN APOOHBIX BBIPAKEHUH, COJEPIKALIUX
OOBIKHOBEHHBIC U JCCATUYHBIC JPOOH.

[lepexomuth OT omHOM (PopMBI 3amuicu 4YHced K Jpyroi (mpeodpa3oBbIBATH
JECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEYHYIO JCCATUYHYIO ApoOb). CpaBHUBATH H
yIOPSI0YNUBATH PAIMOHATHHBIC YUCIIA.

OKpyTasTh YHCIIa.

BEITIONHITS TPUKUIKY U OIEHKY pe3yJbTaTa BBIYMCIICHHM, OICHKY 3HAYCHUI
YHCJIOBBIX BBIPAKEHUH.

BBITIONHSTE ACHCTBUS CO CTETICHSIMH C HATYPAJIbHBIMU ITOKA3aTESIMU (C OTTOpOit
Ha CIIPABOYHYIO0 UH(POPMAITHUIO).

[IpuMeHsTh MPU3HAKK JCIMMOCTH, Pa3j0oKCHUE Ha MHOXUTEIH HATYPaTbHBIX
YHCell.

Pemare mnpocreiiiivie NpakTUKO-OPUEHTUPOBAHHBIE 3a/ladyM, CBSI3aHHBIE C
OTHOIIIGHUEM  BEJIMYUH,  MPOMOPIMOHAILHOCTBIO  BEJIWYMH,  IPOLIEHTaMH,
UHTEPIPETUPOBATH PE3YJIbTATHI PEIICHUS 33/1a4 C yUETOM OTPaHUYEHUH, CBA3aHHBIX CO
CBOMCTBAMHU PacCMaTPUBAEMBIX OOBEKTOB.



AJire0panyvecKkue BbIPaKeHUs

OpueHTHpOBaTbCS B TOHATHSX H  ONEPUPOBATh Ha 0a30BOM YpOBHE
anredpandecko TEPMUHOIOTHEN U CHMBOJIMKOM.

Haxoaute 3HaueHusi OyKBEHHBIX BBIPAKECHUI MpPU 3aJaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

BoInonHATh MpeoOpa3oBaHus LEIOT0 BBIPAXKEHUS B MHOTOYJIEH NPHUBEACHUEM
N0JI00HBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BpINONHATE yMHOXEHHE OJHOYIEHA HAa MHOTOWIEH W MHOIOYIEHa Ha
MHOTOWJIEH, MPUMEHATh (POPMYJIbl KBaipaTa CyMMBbI U KBaJpara pa3HOCTH (C OMOpoit
Ha CIIPABOYHYI0 UH(POPMAITHIO).

OcCynIecTBIATh PaA3JIOKEHUE MHOTOYJIECHOB HA MHOXHUTENIM C TOMOILBIO
BBIHECEHUS 32 CKOOKHM OOILEro MHOXKUTENS, TPYIIUPOBKHU CIIAaraeMbIX, MPUMEHEHHUS
(bopMyI1 COKPAIIEHHOTO YMHOKEHUS (C OMOPON Ha CIIPABOYHYIO UH(POPMAIIHIO).

[IpumensTh npeodpa3oBaHUsi MHOTOWICHOB JIJISl PEIICHUS] Pa3IMUHbIX 33724 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYpPAIbHBIMHU IOKAa3aTEAMU IS
npeoOpa3oBaHus BRIPAKECHHM (C OTIOPOH HAa CIPABOYHYIO HH(POPMAIIHIO).

YpaBHeHUS U HEPABEHCTBA

Pemlate sMHENHBIE ypaBHEHHs C OJHOW IEPEMEHHOM, NPUMEHSS NpaBUia
nepexo/ia OT UCXOAHOTO YPaBHEHUS K PaBHOCUIILHOMY eMy. [IpoBepATs, sBIseTCS a1
YHUCJI0 KOPHEM YPAaBHEHHS.

Nmets mpencraBieHue o rpa@uyeckux MeToAax MPU PElICHUM JTUHEWHBIX
YPaBHEHUU U UX CUCTEM.

[logOupaTe mnpuMepbl Map YHCEN, SBISIOMIMXCA PEIICHUEM JUHEHHOTO
YPaBHEHHUS C ABYyMs IEPEMEHHBIMHU.

CtpouTh B KOOPJAUHATHOM TIOCKOCTH rpaduK JTUHEHHOTO YPAaBHEHUS C JABYMsI
NEePEeMEHHBIMH; TIOJB3YACh PaUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemiath cucteMsl JBYX JUHEWHBIX YPABHEHHUM C ABYMS MEPEMEHHBIMU, B TOM
gucie rpaguvecku (C Ormopoi Ha aNTrOPUTM YICOHBIX ICHCTBH).

CocTaBasaTh (MOCIE COBMECTHOI'O aHAIN3a) U PELIaTh JIMHEHHOE YpaBHEHHUE WU
CUCTEMY JIMHEMHBIX YPAaBHEHUM II0 YCIOBHIO 3aJa4M, HWHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/]1a4M MTOJTYyYECHHBIN pPE3yJIbTAT.

Koopaunarel u rpaguxku. @yHKUMH

N3o0paxkath HA KOOPAMHATHON MPSMOM TOUKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJAMHATaM, Jy4H, OTPE3KH, MHTEPBAJIbI, 3aMUCHIBATH YHCIOBBIE MPOMEKYTKH Ha
anreOpanyecKkoMm si3bIKeE.

OTMeuaTh B KOOPJAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpPIAMHATAaM;
cTpouTh rpaduku TMHEHHBIX QyHKIUNH. CTpouTh rpaduk GyHkImu y = kx +b.

OnuceiBaTh € TOMOIIBI0 (DYHKIIMI HM3BECTHBIE 3aBUCUMOCTH  MEXIY
BEeTUYMHAMH (II0 aJITOPUTMY YYEOHBIX NEUCTBHIA): CKOPOCTb, BPEMs, PACCTOSHUEC;
IeHa, KOJIMYECTBO, CTOMMOCTh; IPOU3BOAUTEIBLHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonute 3HadueHne PyHKITMU IO 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpaduveckuii crnoco® mpencTaBieHHs W aHaidu3a HH(opmanuu;
U3BJIEKAaTh ¥ MHTEPIIPETHPOBATh MH(OPMALINIO U3 TPAUKOB peaabHBIX MPOLECCOB U
3aBUCHUMOCTEMN.



8 KVIACC

Yucaa 1 BBIYUCTCHUSA

Hcnonp30BaTh HavalbHbIE MPEACTABICHHUS O MHOYKECTBE JI€MCTBUTEIbHBIX
YUCeN IS CPaBHEHHS, OKPYTJICHUS U BBIUMUCICHUMN; M300pa)xaTh JEHCTBUTEIbHBIC
Yyyciia TOYKaMHU Ha KOOPAMHATHOM MIPSMOM.

[IpumeHsaTh TOHSATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3YS MPU HEOOXOIUMOCTH KaJIbKYJISATOP; BBIMOJIHATH
OpocTelme Npeo0pa3oBaHUsl BBIPAKEHHM, COAEpKAUIUX KBaJpAaTHbIE KOPHH,
UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucHu OOJBIIMX M MaJbIX YHMCEN C MOMOUIBIO JECATUYHBIX
npoOeii u creneneit yucna 10.

AnredpandyecKue BbIpAKEHUSA

[IpuMeHATP TOHATHME CTENEHH C LEJNbIM  ITOKA3aTeJIeM, BBIIOJIHIThH
npeoOpa3oBaHusl BBIPAKEHUN, COJEP)KAIIUX CTEMNEHU C LEeJIbIM ToKazareneM (c
UCIOJIb30BAaHUEM CITPABOYHON MH(MOPMAIUN).

BBITIONHATE HECOXKHBIE TOXKJIECTBEHHbIE MPEOOpa3oBaHUsl palMOHAIBHBIX
BBIPAKEHUI HA OCHOBE NPaBWJ JEHCTBUN HAJ MHOTOYJICHAMHU M anreOpandecKuMu
TpOoOSMHU.

PacknanpiBaTh KBaJpaTHBIM TPEXWICH HA MHOKUTEIIH.

[IpumensaTs mpeoOpa3oBaHUsT BRIPAKCHUN IS PEIICHUS PA3IMYHBIX 3a7a49 U3
MaTE€MAaTUKH, CMEKHBIX ITPEAMETOB, U3 PEATBHOU MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHeliHble, KBaJpaTHbIE ypaBHEHUS (C UCIOIb30BAHUEM CIIPABOYHOMN
uH(poOpMaIMi) U pALMOHAJIbHbIE YPAaBHEHMS, CBOJSIIMECS K HUM, CHCTEMBbI JBYX
YPAaBHEHHM C IByMS IEPEMEHHBIMHU.

IIpoBoauTh MpocTenmme UCCIEAOBAHUS YPAaBHEHUN U CUCTEM ypaBHEHUH, B
TOM YHCJI€ C MPUMEHEHHEM TpaduuecKuX NnpejacTaBieHui (yCTaHaBIUBaTh, UMEET JIU
ypaBHEHUE WJIM CHCTEMa YPaBHEHUU pEIICHHS, €CIM UMEET, TO CKOJIbKO, W Tp.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX JICUCTBUH.

[lepexoauTh OT cioBecHON (GOPMYIUPOBKH 3aladu K e€ anreOpandeckoi
MOZEIM C IIOMOLIBIO COCTABJICHUS YPABHEHHMS WIM CHCTEMBbI YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4M IOJIyYEHHBIN PE3ysbTaT.

[IpumeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJIsI CPABHEHUSI, OLICHKH; PELIATh
JIMHEWHbIC HEPABEHCTBA C OJHOM NMEPEMEHHOW U UX CHUCTEMBI;, 1aBaTh rpaduyeCcKyro
WJUTFOCTPALAIO MHOKECTBA PEIIEHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUU

OnepupoBath Ha 0a30BOM ypOBHE (YHKUHMOHAIbHBIE TOHATHS U SA3BIK
(TepMHUHBI, CUMBOJIMYECKHE OOO3HAYEHU); ONpPENENsATh 3HAUYeHHE (QPYHKUUU IO
3HAYEHHUIO APTYMEHTA; ONPEAENIATh CBOMCTBA PYHKIUU O €€ rpaduKy.

Ctpouts rpaduKy dJIeMEHTAPHBIX QYyHKLIUHA Buga , y =x%, y=x>,y =+x ,y =

g; ONMCHIBATH CBOMCTBA YMCIOBOU (PyHKIMHU 1O €€ rpaduKy (Mpu HEOOXOIUMOCTH C
HaIpaBIISIOLIEN TOMOIIBIO).



9 KVIACC

Yuciia 1 BBIYUCJICHUA

CpaBHUBATH U YNIOPSAI0YMBATh PAIMOHAJIBHBIE U HPPALMOHAIbHBIE YUCIIA.

BoinonssaTs apudmerrnueckue IeUCTBUS ¢ PAllMOHATBHBIMU YHUCIAMU, cOYeTast
YCTHbIE W MHUCHMEHHBIE MPUEMBI, BBIMOJHATH BBIYUCIEHUS C HppalMOHAIbHBIMU
YUCJIaMU.

Haxonuts 3HaueHHs CcTENEHEN ¢ NEIbIMUA NOKA3aTEISIMA U KOPHEN; BBIYUCIIATH
3HAYEHHS YUCIJIOBBIX BBIPAKCHUM.

OKpyriaTh JEUCTBUTEIIBHBIE YHWCIA, BBINOJHATh MPUKUJIKY PE3yJbTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pewiars nuHeNHbIE M KBAJpaTHBIE YPABHEHHUSI, YPABHEHHUS, CBOMSIIMNECS K HUM,
npocreiime ApoOHO-paluOHAIbHBIC YPaBHEHMUS.

Pemate mnpocreimme CUCTEMBI ABYX JIMHEMHBIX YPaBHEHUHW C JBYMS
NIEPEMEHHBIMU M CUCTEMBI IByX YPaBHEHHI, B KOTOPBIX OJTHO YPABHEHHE HE SIBIISETCS
JUHEWHBIM (110 BU3yaJIbHOM orope).

Pemates mnpocTeiiime TEKCTOBBIE 3a/auyd  alreOpanyeckuM CIocoooM ¢
IIOMOIIBIKD COCTaBJIEHUSI YPAaBHEHMS WM CHUCTEMBbl JBYX YPaBHEHHH C JByMs
IIEPEMEHHBIMHU.

[IpoBoauThs mpocTEeNINE WCCIENOBAHUS YPAaBHEHHN W CUCTEM ypaBHEHUU, B
TOM YHCIIC C MPUMEHEHHEM TpadUuecKuX MpeCTaBiIeHUH (YCTaHaBINBATh, UMEET JIH
ypaBHEHHE WK CUCTEMA YPaBHEHUI PEILICHUS, €CIU UMEET, TO CKOJIBKO, U TIp.).

Pemiate nuHEHbIE HEpPaBEHCTBA, KBaJApPAaTHbIE HEPABEHCTBA; H300pakaTh
pEIlICHUE HEPABEHCTB HA YKCJIOBOM NPSIMOM, 3alUCHIBATH PELICHUE C MOMOIIBIO
CHMBOJIOB.

PemaTe cuctembl TMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO; M300paKaTh PEIICHUE CUCTEMbl HEPABEHCTB Ha YMCIOBOU
IPSIMOM, 3aMUCHIBATh PELIEHUE C IIOMOLIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUIEHUN PA3JIMYHBIX 3a]1a4.

DOyHKUNHA

Pacrio3naBaTh (QyHKIIMM W3y4YEeHHBIX BHJOB. lloka3piBaTh CXeMaTHYECKH
pacmnoioKeHNe Ha KOOPAMHATHON TJIOCKOCTH rpadukoB GyHKIMHI BUAa: y = kx, y = kx
+ b, ,y=ax* + bx tc,y=x,y = x,y = g B 3aBUCUMOCTH OT 3HAYEHHM

K03 (PUIIMEHTOB; ONUCHIBATh CBOMCTBA (DYHKIUH.

Ctpouth M M300paXkaTh CXEMATHUYECKH TpapUKU KBaJAPATUUYHBIX (PYHKIUH,
OIHCHIBAaTh CBOWCTBA KBaIpaTUUHBIX (PYHKIUH 1O UX rpadukam.

Pacno3HaBaTh KBaJpaTHUHYIO (PYHKIHIO 1O (QopMmysie, TPUBOJUTh IPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHON )KU3HU, (PU3UKU, TEOMETPUH.

Yucii0BbIe MOCIEA0BATEILHOCTH M IIPOrPEeCCHH

Pacno3naBaTh apupMeTHUECKYI0 U T€OMETPUUECKYIO MTPOrPECCUU MPHU Pa3HbIX
crioco0ax 3aJaHus.

BbIMONMHATE  BBIYMCIEHUS C  HCIONb30BaHHEM (GOpMysl 7n-TO  4JeHa



apu(PpMETUIECKON M TEOMETPUYECKON MPOTrpeccuid, CyMMbl TEpPBBIX 7 HIECHOB (C
OTIOPOM Ha CIIPABOYHYIO HH(POPMAIIHIO).

PemaTe 3amaun, CBsI3aHHBIE C YUCIOBBIMHU I1OCIJIEIOBATEIBHOCTSIMU, B TOM YHCIIE
3ala4ll M3 pEATbHOM JKM3HU (C WCIONB30BAaHUEM KabKYJSATOpPa, MH(PPOBHIX
TEXHOJIOTUH).

OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YUYEBHOI'O KYPCA
«"EOMETPUS». 7-9 KJNIACCHI
Henn n3yyeHust yueOHOro Kypca

O6mue nenu uzydenus yueonoro kypca «I'eomerpus» npencrasnens B [IOOIT
OOO. Onu 3akarOyarOTCsA, MPEXKIE BCErO0 B TOM, YTO HAa YpPOKax TI'€OMETPUHU
OoOy4Jarouiicss y4uTCsl TPOBOJUTH  JOKA3aTeNbHBIE PACCYXKICHUS, CTPOUTH
JIOTUYECKUE YMO3AaKIIOUEeHUS, JI0Ka3bIBaTh HWCTUHHBIE YTBEPXKACHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, MPOBOJIUTh PACCYKIEHUSI «OT MPOTUBHOIOY», OTJIMYATH
CBOMCTBa OT MPHU3HAKOB, (POpMyIHpOBaTH OOpaTHBIE yTBEpKACHHs. B oOydeHHH
YMEHHUIO PacCCyX JaTh COCTOMT BAXXHOE BOCIHUTATEIbHOE 3HAYCHUE U3YyUYCHUS
TEOMETPHUH, IPUCYIIIEE UMEHHO OTE€UECTBEHHOW MaTEeMaTUYECKOM IIKOJIE.

Btopoii 1enpl0 u3ydeHUs TEOMETpUU SIBJISIETCS MCIOJIb30BaHHE €€ Kak
WHCTPYMEHTa MpU pEIICHUH KaK MaTeMaTHYeCKHX, TaK W NPaKTHUUECKUX 3ajiad,
BCTPEYAIOMINXCS B pEaIbHOM KU3HU. DTOMY COOTBETCTBYET BTOPAsi, BHIYMCIUTENbHAS
JUHUST B M3YYEHUM TE€OMETpPUHM B IIKoye. [l ATOro yuyuTento peKoMEeHIyeTcs
noa0upaTh 3a7aud MPAKTUYECKOr0 XapakTepa JUIsl pacCMaTpUBAEMbIX TEM, YUUTb
00y4Yaronuxcsi CTpPOUTh MaTEMaTUYECKUE MOJIEIH PeabHbIX KU3HEHHBIX CUTYaIlUi,
IPOBOJNTh BBIYMCICHUS W OLEHUBATh aJCKBATHOCTh IOJIYYEHHOTO pe3yJibTaTa.
KpaitHe BaxxHO TOAYEPKUBATH CBA3M TEOMETPUU C JAPYTUMH [pPEIMETaMH,
MOTHBUPOBATh HCIOJB30BaTh OINPEIACICHHUS] TEOMETPUYECKUX (GUTYP U TIOHITHM,
JIEMOHCTPUPOBATH MPUMEHECHHE TIOTYICHHBIX YMEHUH B (DU3UKE U TEXHUKE. DTHU CBSI3H
HauOoJiee ApKO BUJIHBI B TeMaX «BekTopb», « TpUroHoMeTpuyeckue COOTHOIICHUS,
«Metoa koopauHat» u «Teopema ITudaropay.

MecTo y4eOHOro Kypca B y4eOHOM IIaHe

CormacHo yueOHOMY TUIaHy B 7-9 Kiaccax wu3ydaercss YYeOHBIH Kypc
«"eomeTpusi», KOTOPHIA BKJIIOYACT CICIYIONTNE OCHOBHBIC Pa3lebl COICPKAHUS:
«I"eomeTpruueckue GUTYpHI U KX CBOMCTBAY, «I3MepeHNe TEOMETPUIECKUX BEIIMUNHY,
a Takke «JlekapToBBl KOOpAWHATHI HA TUIOCKOCTH», «BekTophl», «/[BrkeHUs
miockocTu» U «IIpeoOpazoBaHus mogo0us».

Y4eOHBIN MUIaH MpeaycMaTpUBAeT M3yYeHUE IeOMETpHH Ha 0a30BOM YpOBHE,
UCXO/Isl U3 HE MeHee 68 yueOHBIX 4acoB B y4eOHOM IOy, BCETO 3a TPH T'ojia 00yUeHus
— He MeHee 204 yacos.



COJEP)XAHUE YUEBHOI'O KYPCA «EOMETPUS» (IO TOJIAM
OBYUEHUS)

7 KIIACC

Hauvanbuble nonsatus reomerpun. Touka, npsmasi, OTpE30K, JIyd. YTOJ. Buusl
yIIoB. BepruxkanbHple U CMexXHbIe yIubl. buccekrpuca yrma. Jlomanas,
MHOT'OYTOJIbHUK. [lapanienbHOCTh U IEPIEHAUKYIIIPHOCTD MIPSAMBIX.

*Cummerpuunbie  Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM CcUMMETpUM*,
IIpuMepbl CUMMETPHUH B OKPYKAIOLEM MUPE.

*OCHOBHBIE IOCTPOEHHUS C TIOMOIIBIO LIUPKYJISI U TMHEUKH *.

Tpeyronsuuk. Beicota, Mmeanana, GuccekTpuca, ux cBoicTBa. PaBHOOE IpeHHBII
Y PAaBHOCTOPOHHMH TPEYrOJIbHUKU. HepaBeHCTBO TpeyrobHUKA.

CBoiicTBa U NMPU3HAKU PAaBHOOEIPEHHOIO TpeyrojabHuKa. [Ipu3Haku paBeHcTBa
TPEYTOJIBLHUKOB.

CBoiicTBa M NMPU3HAKU NapajieNbHbIX NpsAMbIX. CymMMa yIioB TPEYroJIbHHUKA.
Bneninue yriel TpeyroiabHUKa.

[IpssMoyrosbHBIM ~ TpeyroabHUK. (CBONCTBO MEOWAHBl  MPSAMOYTOJIBHOTO
TPEYTOJbHUKA, MPOBEAEHHON K TUNOTEHYy3€e. [IpU3Haku paBeHCTBA MPSAMOYTOJIBHBIX
TPEYTOJIBHUKOB. [ IpAMOYTONBHBIN TPEYTOIBHUK C YIioMm B 30°.

HepaBeHnctBa B reomeTpuu: *HEpaBEHCTBO TPEYroJIbHUKA™®, HEPaBEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OosibllieM yriie U OOJIbLIEN CTOPOHE TpPEyroJIbHUKA.
IleprieHIMKYIISAp U HAKIIOHHAS.

*[eomerpuueckoe MecTo TOYeK.®* bBuccekrpuca yria U CepeaUHHBIN
NEPIEHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpy>KHOCTB U KpYyT, XOp/a U IHaMETp, UX CBOWCTBA. B3auMHoOe pacnoyioxxeHue
OKpPYKHOCTM M npsmoil. KacarenpHasg M cekymias K OKPYKHOCTH. OKpPY>HOCTb,
BIIMCaHHAasA B yroJl. BnucanHas U OnMcaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYerbipéxyronpHuku. [lapammenorpamm, ero npu3Haku U CBOMCTBA. YacTHbIE
Clly4au TMapajuieIorpaMMoB (MPSMOYTONBHUK, pOMO, KBaApaT), WX MPU3HAKU H
cBoiictBa. Tpamemnus, paBHOOOKas Tpamenus, €€ CBOWCTBA © IPHU3HAKH.
[IpssmoyrosbHas Tpanenus.

*Meton yaBoeHusa Mmeauansl. LleHTpaibHas CHMMETpUSL.

Teopema @aneca u TeopemMa 0 MPONOPLUOHAIBHBIX OTpe3kax. CpeHUe TUHUU
TpEyroJibHUKa U Tpaneuuu. LIeHTp Macc TpeyrojibHUKA.

[Tonobue TpeyronbHUKOB, Koddduiment mnomodusa. IlpusHaku mogo0us
TpeyroabHUKOB*. [IpuMeHeHne noo0us Npy penieHuy NPakTUIECKUX 3a1ad.

CpoiictBa miomaned reomerpuyeckux ¢uryp. Dopmynbl A IUIOLWIATA
TpPEeyrojibHUKa, NapajienorpaMma, pomoda u Tpaneuud. OTHOUIEHUE IUTOLIAACH
OJ00HBIX (UTYP.

3 3neck u manee * * 0603HAYEHBI TEMBI, M3yUEHHE KOTOPBIX MPOBOIUTCS B O3HAKOMHUTENLHOM TuIane. [lenaror
CaMOCTOSATEIBHO ONpeeNsIeT 00beM H3ydaeMoro MaTepuaia.



Brruncnenue miomaaei TpeyroJbHUKOB M MHOTIOYTOJBHMKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenme Tteopembl Iludaropa mnpu pemenun
MPaKTUYECKUX 3a/1au.

CuHyc, KOCHHYC, TAaHI€HC OCTPOTrO yTrjia NPSIMOYTOJBHOIO TPEYroJbHUKA.
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKAECTBO. TpUrOHOMETpUYECKUE (PYHKIIMH YIJIOB
B 30°, 45° 1 60°.

BrnivcanHble ¥ LIEHTpaIbHBIE YIJIbI, YTOJI MEXIY KacaTeIbHOW U XOPJAOH. YTIIbI
MEXIy XOpJAaMH M CEKyIIMMU. BrucaHHbIE U ONHCaHHBIE YETHIPEXYTOIBHUKH.
B3aumHoe pacnonoxenue AByX oOkpyxkHocTeil. Kacanue okpyxHocteil. OOmiue
KacaTeNbHBIE K JBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TanreHc yrioB ot 0° 7o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. DOPMYJIbI IPUBEACHUS.

Pemienne tpeyronbHukoB. TeopeMa KOCHHYCOB M Te€OpeMa CHUHYCOB. Pemenue
NPaKTUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

*[IpeobpazoBanue moaob6us. [Togodre cOOTBETCTBEHHBIX AIEMEHTOB.

Teopema 0 Ipou3BEACHUHN OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEACHUMN OTPE3KOB
CEeKYILIUX, TeOpeMa O KBaJApaTe KacaTeIbHOM *.

Bekrop, gnumHa  (MOIyJib) — BEKTOpa,  COHAIPABJICHHBbIE  BEKTOPHI,
IPOTHBOIIOJIOKHO HAIpPABICHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OINEpallid HaJ BeKTopaMu. Pa3noxeHue BeKkTopa 1O JBYM
HEKOJUIMHEAapHbIM BekTopaM. Koopaumuatel BekTopa. CKalsipHOE NPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE ISl HAXOXKACHUS JJIMH U YTJIOB.

JlexapTOBbI KOOPJMHATHI Ha MJIOCKOCTH. *YpaBHEHUS IPSIMOMN * U OKPY>KHOCTH
B KOOpAMHATaX, MEepeceyeHrue OKPYKHOCTEH M MpsAMbIX. MeToJ KOOpPAMHAT U €ro
IIPUMEHEHHE.

[IpaBriIbHBIE MHOTOYTOIBHUKH. J{TMHA OKpYKHOCTH. ['pagycHas U paanaHHas
Mepa yriia, BRBIUMCICHHUE JUIMH AYT OKpy»)HocTel. [nomaas kpyra, CeKTopa, CEerMeHTa.

*J|BU>KEHUS TIJIOCKOCTH W BHYTPEHHHE CUMMETpuu (uryp (3JIeMEeHTapHbIC
npencrasnenus). [lapannensusiii nepenoc. [ToBopot ™.

IIJIAHWUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHU A
®EJIEPAJILHOM PABOYEI ITPOT'PAMMGBI KYPCA «T'EOMETPUS» (TTIO
I'OAM OBYYEHUA)

OcBoenue y‘I€6HOFO KypcCa «FCOMCTpI/IH» Ha YPOBHC OCHOBHOI'O 06H_IGFO
06pa3OBaHI/I$I JOJIDKHO o0ecrneynBaTh AJOCTHKCHHUC CIICAYIOIUX IMPCAMCTHBIX
06p330BaT€JIBHI)IX PE3YJIbTATOB:

7 KIIACC

Pacrnio3naBath HN3YYCHHBIC I'TCOMCTPHUUCCKHUC q)HprBI, OIIPCACIIATL UX B3ANMHOC



pacnojoxeHue, HU300pakaTh IeoMeTpuyeckue (Urypbl; BBIIOJIHATh YEPTEXKU IO
YCIIOBHIO 3aj1auyd. VM3MepsATh JuHEHHbIE W YIJIOBBIE BEJIMUYMHBI. Pemars 3agaun Ha
BBIYHCIIEHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.

JlenaTh rpyOyI0 OLICHKY JIMHEWHBIX U YTIOBBIX BETUYHUH MPEIMETOB B peaabHOU
KHU3HU, Pa3MepoOB MPHUPOAHBIX OO0OBEKTOB. Pa3nuyaTth pazMepsl 3TUX OOBEKTOB IO
NOPAJIKY BEJIMYUHBI.

CTpouTh YePTEKU K TEOMETPUUECKUM 3a/1a4aM (C UCIIOJIb30BAHUEM CMBICIIOBOI
OIMOPBI: HABOJALLME BOIPOCHI /WM alrOPUTMA yUeOHBIX JEHCTBUM).

[Tonp30BaTbCd NpPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BaTh
PU3HAKKU U CBOWCTBA paBHOOEAPEHHBIX TPEYTOJIBHUKOB MIPU PELLICHUH 3a/1ay.

IIpoBOINTE NOKA3aTENBCTBA HECIOKHBIX T€OMETPUIECKUX TEOPEM.

[lonb30BaTbCAd NpHU3HAKAMH PABEHCTBA IPSMOYTOJBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM MEUaHbl, IPOBEAEHHON K THUIIOTEHY3€ MPSMOYTOJIBHOIO TPEYTOJIbHUKA, B
pEIIeHNU FeOMETPUUECKUX 3a/1a4 (C UCII0JIb30BAHUEM 3pUTENbHOMN HATJISTHOCTH U/ WU
BepOaIbLHOM OTIOPHI).

Omnpenensars napajjiebHOCTh NMPSMBIX C MIOMOILBIO YIJIOB, KOTOPBIE 00pa3yeT
¢ HUMHM cekymas. OnpenensTe NapauielbHOCTh NMPSMBIX C IMOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM IPSMOM O TOYEK APYTOU MPSAMOM.

PewaTe 3a1aumn Ha KieT4aTol Oymare.

[IpoBOIUTH BBIUMCIEHUS U HAXOAUTH YUCIIOBbIE U OyKBEHHbIE 3HAUEHUS YTIIOB
B T€OMETPUUYECKUX 3a7adyax C HCMOJb30BAHHEM CYMMBI YIJIOB TPEYTIOJBHHKOB M
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX NPU MEPECEUEHUU JBYX
NapajuieNIbHbIX MPSMBIX CEKyIleW. Pemarh MpakTUYEeCKHE 3aaud Ha HAXOXKJICHHE
YTJIOB.

VMeTp npeAcTaBiIeHUE O NOHATHE T€OMETPUUECKOr0 MECTAa TOYEK.

@opMyJIMPOBATh ONPENEICHUS OKPYKHOCTH M Kpyra, XOpAbl MW Jauamerpa
OKPY’KHOCTH, II0JIb30BaTbCd MX CBOWCTBAMU. YMETh NPUMEHATH 3TU CBOWCTBA IIPU
peleHny 3aaad.

OpHueHTHPOBATHCS B MOHATHIX: OMMCAHHAS OKOJIO TPEYrOJbHUKA OKPY’KHOCTD,
[IEHTP OMHMCAaHHOH OKpYy>KHOCTH. OmnepupoBaTh Ha 0a30BOM YpPOBHE (PakTamMHu O TOM,
YTO OMCCEKTPUCHI YIJIOB TPEYrOJbHUKA MEPECEKAIOTCS B OJHOM TOYKE, U O TOM, UTO
CEepPEAUHHBIE TNEPIECHINUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA NEPECEKAIOTCS B OJHOM
TOYKE.

OpueHTHpOBaTbCSI B TOHATUSAX U ONEpUpPOBaTh Ha 0a30BOM YPOBHE:
KacaTenbHas K OKPYKHOCTH, TEOpeMa O IMEPIEHANKYISIPHOCTH KacaTeNbHOU U
paauyca, IpOBEAEHHOTO K TOUKE KaCAHUSI.

VMeTp mpencTaBlIeHHE O MPOCTEHMIINX TI€OMETPUYECKMX HEPABEHCTBAX, HX
IPAKTUYECKOM CMBICIIE.

IIpoBOINTE OCHOBHBIE T€OMETPUYECKUE NOCTPOECHUS C IOMOIUBIO LUPKYJI U
JIMHEUKHU.

8 KVIACC

Pacrnio3naBath OCHOBHBIC BHABI I-IGTBI]:’)éX}’I’OJII:»HI/IKOB, X  3JJICMCHTHI,
I10JIb30BaThCS UX CBOMCTBAMHU IIpu pCHICHUH I'COMCTPHUICCKHUX 3ada4.



OpueHTHPOBATbCS B MOHATHM — TOYKHM IEPECEYEHUS] MEIHWAH TPEyroJbHUKA
(ueHTpa Macc) B peuIeHUHU 3a1ay.

Bianers nonsATHEM CpeAHEN JTMHUU TPEYTOJIBHUKA U TPAIlCLIUU, IPUMEHATDh UX
CBOWCTBA IIPU PEUICHUU MPOCTENUIINX T€OMETPUIECKUX 3aAad. VIMETh mpeicTaBiacHue
o teopeme daseca U TeopeMe O MPONOPLUUOHAIBHBIX OTPE3KAX, MPUMEHATh UX IS
pELIeHHs] MPAKTUYECKUX 3a7a4 (C OMOPOM Ha 3pUTENIbHYIO HATJIAIHOCTb).

[IpumeHsATh Npu3HAKKW MNOAOOUS TPEYTrOJAbHUKOB B PEIICHUH HECIO0XKHBIX
r€OMETPUYECKHX 3a4ad.

[Tonb3oBaTbess Teopemoit Iludaropa s pelieHHss TEOMETPUYECKUX U
PAaKTUYECKUX 3a/1a4.

Bianerp noHATHAMH CHHYCa, KOCHUHyCa UM TaHI€HCa OCTpPOro yria
IIPSAMOYTOJIBHOIO TpeyrosibHUKa. I10ap30BaThCAd 3TUMU MOHATUAMM Ul PELICHHUS
IPaKTHYECKUX 3a7a4 (Ipu HEOOXOAMMOCTH C ONOPOI Ha alNrOpUTM IPaBUIIA).

Boruucnsate  (paznuyHbiMH - criocobamu) (C OMOpod HA  CHPaBOYHYIO
UHPOpMAIMIO) IUIONIA[b TPEYroJbHUKA U IUIOIAAM MHOTOYTOJBHBIX (QUTYp
(Monb3ysich, TIe HEOOXOIUMO, KaJIbKyJIATOpoM). [IpUMEeHITh MonydeHHbIE YMEHUS B
IIPAaKTUYECKUX 3a/1a4ax.

Bianerp DOHATHAMM BIOMCAaHHOIO M LEHTPAJIbHOIO YIJIa, HCIIOIb30BaTh
TEOPEMBbl O BIMCAHHBIX YIJIAaX, YIJIaX MEXIy XOpJaMU (CEeKyIIMMH) U YIJe MEXIY
KacaTeNbHOM M XOPAOW MPU PELIEHUH NPOCTEUIINX TEOMETPUUECKUX 3a/1a4.

Bnagers moHATHEM ONMCAHHOIO YETBIPEXYTOJIBHUKA, IPUMEHITH CBOMCTBA
ONMCAHHOI0 YETHIPEXYTOJIbHUKA NP PEIIEHUH MPOCTEUIINX 3a/1a4.

[IpyMeHATh MONY4YEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMATUYECKUE
MOZEJIH U1 3a]1a4 PEAIbHOU KU3HU U IIPOBOAUTH COOTBETCTBYIOIIUE BBIYUCIICHUS C
OpUMEHEHUEM ToJ0o0HMs U TPUTOHOMETpUM  (IIOJIB3YACh, TIZ€ HEO0OXOaUMO,
KaJIbKYJIATOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUUYECKHE (DYHKIIMH OCTPBIX YTIIOB, HAXOUTh C UX MTOMOIIBIO
pa3NUYHBIC DJIEMEHTHI MPSMOYTOJIBHOTO TPEYroJbHUKA («pEelIeHUE MPSMOYTOIbHBIX
TPEYroJbHUKOBY). HaxoauTh (C MOMOIIBIO KalbKYyJATOpa) IJUHBI U YTIbI JUIS
HETAOJIMYHBIX 3HAYCHUH.

[Tonp3oBaThcs GopMyIamMu MPUBEEHUS U OCHOBHBIM TPUTOHOMETPHYECKUM
TOXJAECTBOM JUIsl HAXOXJEHUSI COOTHONIEHUH MEXKJIYy TPUTOHOMETPUUECKUMU
BEJIMYMHAMH (C OMOPOM Ha CIPAaBOYHYIO MH(POPMAILIUIO).

Hcnonb3oBaTh TEOpEMbl CUHYCOB W KOCUHYCOB JISl HAXOXKJEHUS PA3IMUHbBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIHbHUKOBY ), IPUMEHSATh UX MPU PEIICHUU
MPOCTEHIIINX T€OMETPUUECKUX 3a]1a4.

Bnanetrs noHstusiMu npeodpazoBaHusl MoJ00MsI, COOTBETCTBEHHBIX 3JIEMEHTOB
noo6HbIX Guryp. [loap3oBaTbes cBoCcTBaMU MOJ00US TPOU3BOIBHBIX QUTYDP, YMETh
BBIYMCIIATD JUIMHBI U HAXOAMUTH YIJbl Y TOJMOOHBIX (puryp (Mo aaroputMy ydeOHBIX
nevicreuit). IlpumeHATh CBOWCTBA MOMOOMS B MPAKTHYECKUX 3ajadax. YMETh
PUBOJUTDH MPUMEPHI MOAOOHBIX (PUTYD B OKpPYKAIOIIEM MUPE.

[Tonp30BaThCa TeOpeMaMHu (110 BU3yalbHOM OMOPE) O MPOU3BEAECHUU OTPE3KOB



XOpI, O MPOU3BEICHUH OTPE3KOB CEKYIIUX, O KBAJAPATE KACATEIBHOM.

[Tonbp30BaThCA BEKTOpPAMH, TMOHHMAaTh WX TEOMETPUYECKUUA W (U3HUECKUI
CMBICJI, IPUMEHSTh UX B PELICHUH T€OMETPUUECKUX U Ppu3nyeckux 3anad. [Ipumensars
CKJISIPHOE MPOU3BEICHUE BEKTOPOB ISl HAXO0XKICHUS JIIMH U YIJIOB.

ITonp30BaThCA METOAOM KOOPAMHAT HA TUNIOCKOCTH, IPUMEHSTH €T0 B PEIICHUN
r€OMETPUYECKUX U MPAKTUUECKUX 3a7a4.

Bnanete MOHATUSMM NPaBUIBHOIO MHOTOYTOJIBHHMKA, JJIMHBI OKPYXKHOCTH,
JUIMHBI TyTW OKPYKHOCTH M paJMaHHON MEPHI yIJla, YMETh BBIYUCIIATH MIIOMIAlb Kpyra
U ero yacted (c omopoil Ha cnpaBouHyro MHGopmaiuio). [I[puMeHaTs nmonydeHHbIe
YMEHUS B IPAKTUUYECKHUX 3a/1ayax.

Haxonute ocu (MiM LEHTPHI) CUMMETPUU (QUTYp, MPUMEHSATH ABUKECHUS
IJIOCKOCTH B MPOCTEUIINX CITyYasX.

[IpuMeHATh TMONYYEHHBIE 3HAHUS HA MNPAKTUKE — CTPOUTh MAaTEMaTUYECKUE
MOJIENIN IS 3324 PEANIbHOW KU3HU U IPOBOJANTH COOTBETCTBYIOIIUE BBIYMCIICHUS C
OPUMEHEHUEM TMOJ00UsS UM TPUTOHOMETPUUECKUX (YHKUMHA (TOJB3YSCh, I/
HEO0OXO0TMMO, KAITbKYJISITOPOM).

OEJIEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» 7-9 KIIACCbI

Henn n3yyenust yueOHOro Kypca

B coBpemeHHOM IM(PPOBOM MUPE BEPOSTHOCTH U CTATUCTUKA TPUOOPETAIOT BCE
OOJBITYI0 3HAYUMOCTh, KaK C TOYKH 3PEHUS MPAKTHUYECKUX MPUIOKEHHUH, TaK U UX
ponu B oOpa3oBanuu. Kaxapiii 4emoBeK MOCTOSIHHO MPUHUMAET PEIICHUS] Ha OCHOBE
UMEIOIINXCS Y HETO JaHHBIX. A 11 000CHOBAHHOTO MPUHSATHS PEIICHUS B YCIOBUSIX
HEJOCTaTKa WiIM u30bITKAa WHGOPMAMK HEOOXOIMMO B TOM YHCIE XOPOIIO
c(hOpMUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUECKOE MbINUICHHE. IMEHHO mo3TOMYy
OCTpPO BCTajla HEOOXOAUMOCTh CPOPMHUPOBATH y OOYYAIOIMIUXCS, B TOM YHCIE
oOyuatomuxcst ¢ 3IP, ¢yHKIMOHAIBHYIO TPaMOTHOCTh, BKJIIOUYAIONIYI0 B ceOsl B
KAueCTBE HEOTHEMIIEMOM COCTABIAIOLIEH YMEHUE BOCHPUHUMATh U KPUTUYECKH
aHAIM3UPOBaTh MH(OPMAIUIO, MPEACTABICHHYIO B Pa3iW4HbIX (opmax, MOHUMAThH
BEPOSITHOCTHBIM ~ XapakTe€p MHOTHUX pPEAJIbHBIX TIPOIIECCOB M  3aBUCUMOCTEH,
POU3BOJUTH MPOCTEHIINE BEPOSTHOCTHBIE PACUETHl. 3HAKOMCTBO C OCHOBHBIMHU
npUHIMIamMu cOopa, aHajau3a U MPEJICTABIICHUS JaHHBIX U3 PA3IMYHbIX cep KU3HU
oO0IecTBa U rocyAapcTBa npruoodiaeT o0yvyaronmxcsi K 0OIeCTBEHHBIM HHTEPECaM.

B crpykrype mporpammbl yueOHOTO Kypca «BeposTHOCT, M CTaTUCTHUKA»
OCHOBHOM IIKOJIBI BBIJIEJICHBI CIIEYIOIINE COAEPKATEIIbHO-METOIUYECKUE JIMHUU:
«IIpencraBnenne qaHHBIX U ONKUCATEIbHAS CTATUCTUKAY; « BEPOATHOCTEY; « DJIEMEHTHI
KOMOWHATOpUKN»; «BBeneHune B Teoputo rpadosy.

Conepxanue nuauu «lIpeacTaBneHrue JaHHBIX W OMUCATENIbHAS CTATUCTUKA
CIIY>KUT OCHOBOM 7151 (HOPMUPOBaHUS HABBIKOB pabOThI ¢ MH(MOPMALIUEH: OT YTEHUS U
UHTEpIpeTanun uHGOpMalUK, MNPEACTABICHHONW B TalOiuilaX, Ha AuarpaMmax |
rpadukax 110 cOopa, MPEACTaBICHHS M aHaldu3a JaHHBIX C MCIOJIb30BAHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CPEAHUX U paccewBaHus. Paboras ¢ maHHBIMU,



oOyuatomuecs: ¢ 3[IP yyarcs cuuThiBaTh U MHTEPIPETUPOBATH AAHHBIE, BBIBUTATD,
apryMEHTUPOBaTh M KPUTHUKOBAaTh IPOCTEMININE TUIOTE3bl, Pa3MbILULTh Haj
(akTopaMu, BBI3BIBAIOIIUMU HM3MEHUYUBOCTh, U OLIGHWBAaTh MX BJIMSHHE Ha
paccMaTpuBaeMbI€ BEJIMYHUHBI U ITPOLECCHI.

NHTYynTHBHOE NpEACTaBIECHHUE O CIIyYalHOW W3MEHYHMBOCTH, MCCIIEIOBAHUE
3aKOHOMEPHOCTEN U TEHACHUMN CTAHOBUTCS MOTHUBUPYIOLIEH OCHOBOMW ISl H3y4YECHUS
TeOpuu BeposATHOCTEH. bonbiioe 3Hauenue ansa obyyaromuxcs ¢ 3I1P 3qece umerot
PAaKTUYECKNE 3aJaHUs, B YACTHOCTU OMNBITHI C KIACCHYECKMMH BEPOSITHOCTHBIMHU
MOJIEIISIMH.

[loHsiTHE BEPOSATHOCTH BBOJUTCS Kak Mepa MpaBIONoJ00Us CIy4yaHOTO
coObITud. [Ipn m3ydenun kypca obyuarouiuecst ¢ 3[IP 3HakomsTCs ¢ mpocTedmumMu
METOJaMM  BBIYHCIEHUS BEPOATHOCTEH B  CIy4allHbIX OJKCIEPUMEHTAaX C
PAaBHOBO3MOXHBIMH  JJIEMEHTApPHBIMU  HMCXOJAMH, BEPOSTHOCTHBIMU 3aKOHAaMH,
NO3BOJISIIOIIMMU CTaBUTh M peliaTh Oosiee ClOXHBbIE 3agaud. B Kypc Bxoadr
Ha4yaJIbHbIE MPEJCTABICHUS O CIy4YailHbIX BEJIMYMHAX W MUX  YHUCIIOBBIX
XapaKTEPUCTHKAX.

Taxxe B paMKax 3TOro Kypca OCYIIECTBIISETCS 3HAKOMCTBO OOYYarOIIUXCS C
3[IP ¢ MHOXECTBaMH UM OCHOBHBIMU OIEpallMsIMH HaJ MHOYKECTBAMH,
paccMaTpUBAIOTCS MPUMEPHl TNPUMEHEHWs i1 pELIICHHMs 3a4ad, a Takke
UCIIOJIb30BaHUS B JPYTMX MATEMATHUECKUX Kypcax U y4eOHbIX MpeaMeTax.

MecTo y4eOHOro Kypca B yueOHOM IJIaHe

B 7-9 knaccax m3ydaercs Kypc «BeposSTHOCTP M CTaTUCTHKA», B KOTOPBIN
BXomAT paszzaensl: «lIpencraBieHne MaHHBIX W ONUCATENbHAs CTATUCTUKAY;
«BepoarHocTby; «neMeHThl KOMOMHATOPUKNY; « BBeneHnue B Teoputo rpadoB.

Ha u3ydenue naHHoro kypca oTBOAMT 1 yueOHBIM yac B HEAENIO B TEUEHHUE
KaXxxJ10ro roga o0ydeHnus, Bcero 102 yueOHbIX Haca.

COHEPXAHUE YUYEBEHOI'O KYPCA «BEPOATHOCTDb 1 CTATUCTUKA (I1O
I'OAAM OBYYEHUA)

7 KUIIACC

[IpeacraBnenuie NaHHBIX B BUJAE TaOIUL, AUarpaMM, rpaukoB. 3amojHEHUE
Ta0JINII, YTEHUE U MTOCTPOEHUE JUarpaMm (CTOIOUKOBBIX (CTOIOUATHIX) U KPYTOBBIX).
Urenue rpadmKoB peaibHBIX MpolieccoB. M3Bieduenne nuupopManuy U3 Iuarpamm M
Ta0JINII, UCTIOJIH30BAHUE U UHTEPIIPETALIUS JAHHBIX.

OnucarenpHas CTaTUCTUKA: CpelHee apudmernyeckoe, MeJuaHa, pa3zMmax,
HauOosblllee W HauMMEHbIIee 3HAueHHUs Ha0opa 4YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYMBOCTH.

*CiyyallHBId SKCIIEPUMEHT (OTBIT) W Ciy4ailHoe coObiTHe. BeposTHOCTh |
gacToTa. Pojib ManoBEpOSATHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITUI B MPUPOJE U
B 001ecTBE. MOHETA U UTPAIbHAS KOCTh B TEOPHU BEPOSTHOCTEH ™,

4 3mech u manee * * 0603HAYEHBI TEMBI, H3yYEHHE KOTOPHIX IPOBOJUTCS B O3HAKOMHUTENBHOM IIane. [lemaror



*I'pad, Bepmmua, pedpo. Crenenb BepmnHbl. Yucno pédbep u cymmapHas
creneHb BepiuH. [Ipeacrasnenne o csa3Hoctu rpada. Llemu u ukiel. [TyTtu B rpadax.
O6xox rpada (3iepoB nyTh). [IpeacraBiaenue o6 opueHTHpOBaHHOM Ipade. Pemenne
3a/1a4 ¢ IMMOMOIIBI0 rpadoB*.

8 KUIACC

[IpencraBieHue qaHHBIX B BUAE TAOIUL, 1UarpaMM, rpaduKoB.

MHOXeCTBO, 3JEMEHT MHOXECTBA, MOAMHOXecTBO. Omnepanuu  Hajg
MHOKECTBaMU: O00BbEAMHEHHE, NIEpecedueHne, nonoiHeHne. CBOKCTBA onepauuidi Haja
MHO>KECTBaMHU: NIEPEMECTUTENIBHOE, couyeTaTeIbHOE, pacnpeneauTenbHOE,
BKJIIOUeHMs. Mcrionb3oBaHue rpadyuueckoro NpeacTaBlIeHUsl MHOXKECTB JIJISl ONMCAaHUS
peanbHBIX IPOLECCOB U SBJICHUN, TPU PELICHUU 3a]1a4.

*U3mepeHune paccemBaHus JaHHbIX. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHE
YHUCIOBBIX HA00POB. /lnarpamMma pacceuBanus *.

OnemeHTapHble CcOOBbITHS  ciaydyaiiHOoro onbita. CoydaiiHble  COOBITHS.
BepositHocTi coObITHI. OTBITEL C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMH.
Cnyuaitnbiii BIOOp. CBsI3b MEKYy MaJIOBEPOSTHBIMU U PAKTHUUECKU TOCTOBEPHBIMU
COOBITUSIMU B MIPUPO/IE, OOIIIECTBE U HAYKE.

*JlepeBo. CBolicTBa 1epeBbEB: €IMHCTBEHHOCTD IIyTH, CYIlIECTBOBAaHUE BUCAYEH
BEPILUHBI, CBA3b MEXKIY YHCIOM BEepUIMH U uucioMm peédep. [IpaBuio ymMHOXKEHHUS.
Pemenue 3ana4 ¢ momoiisio rpaos.

[IpotuBononoxkueie coObiTus. Juarpamma Diinepa. OObenuHeHHEe U
nepecedyeHue coObITuil. HecoBmecTHble cOObITHS. POpMyIIa CI0KEHHS BEPOSITHOCTEM.
VYcnoBHast  BeposiTHOCTh.  [IpaBuno  ymHoxenusi. HesaBucumble  COOBITHS.
[IpeacraBnenune sKcepUMEHTa B BHJE JepeBa. PerieHue 3anady Ha HaXOXKACHHUE
BEPOSITHOCTEN ¢ MOMOIIBIO JIEPEeBa CIIy4YaiHOT0 SKCIIEpUMEHTa, AuarpaMm Dijepa ™.

9 KUIIACC

[IpencraBienuie TaHHBIX B BUJIE TAOIUII, AUArpamMm, rpakoB, MHTEpIIpETALIMS
JTaHHBIX. UTeHHE U TOCTPOCHUE TaOIuIl, TuarpamMmm, rpa)uKoB Mo peaabHbIM IaHHBIM.

IlepectanoBku u ¢daktopuas. CodyeTaHuss U YUCIO codeTaHUU. *TpeyroapHUK
[Tackans™. Pemenue 3a7a4 ¢ KCHOJIb30BAaHUEM KOMOUHATOPUKH.

*'eomerpuueckast BeposiTHOCTh. CiydallHbI BBIOOp TOYKH M3 (QUIYpHl Ha
TUIOCKOCTH, U3 OTPE3Ka U U3 IYTH OKPYKHOCTH *.

UcnbiTanue. Ycenex u Heynaya. Cepust UCHbITaHUW A0 niepBoro ycnexa. Cepust
ucneiTannii bepaymim. BepostHOCTH cOOBITHIT B cepun ucnibiTaHui bepryu.

CnyyaiiHasg BeJIMYMHA W pacIpeleieHue BepoATHOCTEW. Maremartuueckoe
oXxujanue u gucnepcusd. [[pumepsl MaTeMaTHYECKOTO 0KUJAHHS KaK TEOPETUYECKOTO
CpPEIHEr0 3HAaYE€HUs BEINYMHBL. MaTeMaTH4eCKOE OKUIAHUE U JUCTIEPCUS CITyYalHOU
BEJIMYMHBI «YHCJIO YCIEXOB B CEPUM UCTIBITAHUN bepHymm.

[Tonarue o 3akoHe OonbmMX yuces. M3MepeHne BEepOSITHOCTENH C MOMOIIbIO

CaMOCTOSATEIIBHO ONpeeNsIeT 00beM H3ydaeMoro MaTepuaia.



4acTOT. PoJyib 1 3HaueHHe 3aKOHA OOJIBIITUX YHUCEI B MPUPOJIE U OOIIECTRE.

IIJTAHWUPYEMBIE ITPEJIMETHBLIE PE3YJIbTATBI OCBOEHUA
®EJIEPAJILHOM PABOYEM ITPOTPAMMEBI KYPCA «BEPOSITHOCTH U
CTATUCTUKA» (ITO TOAAM OBYYEHUA)

[IpeameTHbIE pe3yNbTaThl OCBOCHUS Kypca «BeposiTHOCTh U cTaTUCTUKa» B 7—9
KJIACCaxX XapaKTepU3YITCs CACAYIONIMMH YMEHUSIMHU.

7 KIIACC

Yurare uH(OpMaALMIO, TPEACTABICHHYIO B Ta0IMLax, Ha JUarpaMMax;
NpEACTaBIATh JIaHHBIE B BUJE TaOJUI, CTPOUTH JUarpamMMbl (CTOJIOMKOBBIC
(cTonbyaThie) U KPYroBbie) MO MacCMBaM 3HAY€HUH (C MCIOJIB30BaHUEM 3PUTEIIHLHOM
HaIJSIAHOCTH W/WUJIU BepOaIbHOM OTOPHI).

OnucelBaTh W HUHTEPIPETHPOBATH  PEANbHBIE  YHUCJIOBBIE  JIaHHBIE,
Ipe/iCTaBlICHHbIE B TA0JIMIIAX, HA UarpaMmax, rpapukax.

OpueHTHpOBaTbCS B TMOHATHUSIX W OMNEPUPOBATH MMU Ha 0a30BOM YPOBHE:
cpenHee apupMeTUuIecKoe, MearnaHa, HanOoJIbIllee 1 HAMMEHbIIIee 3HAUYCHHUS, pa3Max.

Nmerp mpencraBieHre O CIy4alHOM W3MEHUMBOCTH Ha IIPUMEpax ILIEH,
(Gu3HYEeCKNX BETWYNH, AHTPOIIOMETPUYECKUX JAaHHBIX; WUMETh TNPEJICTABICHHUE O
CTaTUCTHYECKON YCTOWYNBOCTH.

8 KUIACC

N3Bnekate u TpeoOpa3oBbIBaTh WH(OpPMAIMIO, TPEICTABICHHYIO B BHUIE
TabJnIl, AUarpamm, rpauKoB; NPEICTABIATH JaHHBIC B BHUJAE TaOJUWII, IUarpam,
rpaduKoB.

OmnuceiBaTh MOCIE COBMECTHOTO aHAIM3a JaHHBIE C TIOMOIIBIO CTATUCTUIECKIX
moKa3aTeNel: CpeHMX 3HA4eHWH M Mep paccenBaHusa (pa3Mmax, TUCHEepCUs U
CTaHAAPTHOE OTKJIOHEHUE).

HaxoauTh 9acTOTHl YUCIOBBIX 3HAYEHUH U YaCTOTHI COOBITHIA, B TOM YHCJIE TIO
pe3ylnbraTaM H3MEpPeHHH W HaOMIoACHWH (C  HCIIOJIb30BAHMEM  3PUTEIIBHOM
HaIrJISIAHOCTH W/WJIU BepOaIbHON OTIOPHI).

HaxoauTh BEpOATHOCTH CIy9allHBIX COOBITHIH B OIBITAaX, 3HAs BEPOSTHOCTU
AJIEMEHTApHBIX COOBITHH, B TOM UHCJIE B OINbITaX C PaBHOBO3MOXHBIMH
AJIEMEHTAPHBIMU COOBITUAMH (C HCTOJIB30BAHUEM 3PUTEIHHOM HATJISTHOCTH H/WIH
BepOaIbLHOM OTIOPHI).

HNmetr mpenctaBieHue O Tpa@UUECKUX MOJENSIX: JEpPeBO  CIy4yailHOro
HKCIIEPUMEHTA, IUarpaMMbl Diliepa, YUCIOBas mpsiMast.

OmnepupoBaTh MOHATHSAMH Ha 0a30BOM YpPOBHE: MHOXECTBO, MOJMHOYKECTBO;
BBITIOJTHSTH ONEpAIK HaJl MHOKECTBAMH: O0BhEeIMHEHHUE, TIEPECeUCHHE, TOTIOTHEHHE;
NEPEeYNCIIATh DJIEMEHTHl MHOXXECTB, TMPUMEHSITh CBOWCTBA MHOXECTB  (C
UCTIOJIb30BAaHUEM BU3YAIBHOH OIOPHI).

HmeTs mpencTaBieHne O TpadUuecKoM TpPEICTaBICHHE MHOXXECTB M CBSI3EU
MEX]Ty HUMH JIJIsl OTIUCAHUs MTPOLIECCOB U SIBJICHHIA, B TOM YHCJIC TIPY PEIICHUH 3a7a4



U3 IPYTUX YYEOHBIX MPEIMETOB U KyPCOB.

9 KVIACC

N3Bnekats 1 mpeoOpa3oBeIBaTh HHPOPMAIIKIO, TPEJICTABICHHYIO B Pa3IUYHBIX
UCTOYHMKAX B BUJE TaOJUIl, quarpamm, rpadukoB; MPEJICTABIATh JTAaHHBIE B BHJIEC
Ta0JINII, TUarpaMm, rpauKoB.

Pemate npocTeiinme 3agaunu opraHUu30BaHHBIM TIEpe00pPOM BapUAHTOB, a TAKKE
C UCTIOJIb30BaHMEM KOMOMHATOPHBIX MPaBUI U METOJIOB.

Nmets mpencraBieHre 00 OMUCATEIbHBIX XapaKTEPUCTUKAX HJISI MAacCCHBOB
YUCJIOBBIX JJAHHBIX, B TOM YHCJIE CPEJIHUE 3HAYCHUSI U MEPHI PACCEUBAHUS.

HaxoauTh 4acTOThl 3HaYEHUM M YaCTOTHI COOBITHSI, B TOM YHUCIIE TMOJL3YSICh
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUN U HaOIIoAeHU (C OMOpPOM Ha CIPABOYHYIO
uHdopMaiuio).

HaxoauTe BEpOsITHOCTH CIy4allHBIX COOBITUM B W3YUYEHHBIX OIBITAX, B TOM
YHUCJIE€ B OMNbITaX C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPHSX
UCIIBITAHUN JI0 IEPBOTO YCIIEXa, B CEpUAX UCTIBITAHUI bepHyuIn.

NmeTs mpeacTaBieHHWE O CIy4YalHOW BEJIMYMHE W O pPaclpeicsicHUuu
BEPOATHOCTEH.

Nmetp mpenctaBieHWe O 3aKOHE OOJBIIMX YHUCENT KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4ailHOW M3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBIIUX YWCET B
IpHUPOE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

TemaTnueckoe IUNIAHUPOBAHUC MW KOJIHYCCTBC YaCOB, OTBOAMMBLIX Ha OCBOCHHC KEDKI[Oﬁ TCMBI y‘-IC6HOFO npcamMeTa

«Marematuka» ¢enepalbHON aJanTUPOBAHHONW OCHOBHOM 00Opa30oBaTeIbHOW MpPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS
oOydaromuxcst ¢ 3aJepKKOM MCUXUYECKOT0 Pa3BUTHsS, B I[EJIOM COBMAJAIOT C COOTBETCTBYIOUIMM pa3lieioM (enepabHOi
paboueil mporpamMMmbl yueOHOro mpeamera «MaremaTtrnka» 00pa3oBaTeIbHONW MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS.
[Tpu sTom Opranuzaiys BOpaBe caMa BHOCUTh U3MEHEHHS B COJCP)KAaHUE M paclpeesieHne yueOHOro Marepuaia mo rojaam
oOy4eHusi, B MOCIEAOBATEIIbHOCTh M3YyYEHHUS TEM W KOJIMYECTBO YacOB HA OCBOEHUE KaXJOW TEMbl, ONpElETICHUE
OpraHu3alMOHHBIX PopM 00ydeHHs U T.. OOOCHOBAHHOCTH JIAHHBIX U3MEHEHUN ONpEIEseTCsl BHIOPaHHBIM 00pa30BaTEIbHON
opraamzanueit Y MK, nHauBHIyaTbHBIME TICUXO(PU3NIECKUMU OCOOCHHOCTSIMU KOHKpETHBIX oOydaromuxcs ¢ 3[1P, crenensto
YCBOCHHOCTH HMMH Yy4YeOHBIX TEM, PEKOMEHIAIMSAMHU IO OTOOpYy W ajanTanuu Y4eOHOro Marepualia [0 MaTeMaTHKe,
NpeCTaBICHHBIME B [10SICHUTENBHOM 3amUCKe.

5 kuaacc (e menee 170 u)

HazBaunue
pasnaeia (TemMbl)
Kypca (4ucj10

OcHoBHOe coaep:kanue

OcHOBHBIE BU/IbI 1eATeIbHOCTH 00y4AK0IIMXCH

4acoB)
HartypaabHbie Hecaruunas cucrema cuuciieHus. Psan HaTypanbHbIX uucel. |YuTarb, 3amMcbiBaTh, CPABHUBATBL HATypaJIbHbIE YHCIIA;
unciaa. leiicrBusi ¢ |Hatypaneuerii psag. UYucno 0. HarypanbHble uwncna Ha|y4acTBOBATH B  00CYXKJAE€HMH CHOCO00B yIOPSIOYMBAHUS
HATypPaJbHBIMH KOOpAMHATHOU TpsiMoil. CpaBHEHHE, OKPYTJICHUE HATYpPaAJIbHBIX | YUCET.
Y CJIAMH YHUCEJL HN300pamxaTh KOOpIMHATHYIO TMIPSAMYIO, OTMeYaThb YHCIA

(43 9)

Apudmernueckne neicTBUA C HATypaJbHBIMH YHUCIAMH.
CBolicTBa HyJI TNpU CIOXEHMM M YMHOMKEHUH, CBOMCTBa
€IVMHHLBl Ipu  yMHOXeHuMH.  IlepemecturensHoe n
COUETaTEIbHOE  CBOMCTBA  CJIOXKEHUS M YMHOXCHMS,
*pacIpeIeUTeNIbHOE CBOHCTBO yMHOMKEHHUS * 4,

TOYKaMU Ha KOOPAMHATHOM MPSIMOH, HAXOAMTh KOOPAMWHATHI
TOYKH.

HccnenoBarh cBOMicTBa HaTypanbHOro psiaa, uncen 0 u 1 npu
CIIOKEHUH U YMHOKECHHH.

Hcnoab30BaTh NpaBUJI0 OKPYIJICHUS HATYPAIbHbBIX YUCEI IIPU
HEOOXOMMOCTH € OIOPOi Ha AJITOPUTM MIpaBUIIA.




*[lenuTenu W KpaTHble® 4yucha, pasjoKEeHHEe 4YKcia Ha
MHOXxuTenu. [lenenue ¢ ocrarkoMm. IIpocTeie M cocTaBHBIE
yucna. *[Ipusznaku genumoctu Ha 2, 5, 10, 3, 9%

CreneHs ¢ HaTypaJbHBIM [TOKA3aTEJIEM.

Yucnoble BEIPAKEHUS; TOPSAIOK ACHCTBUI.

Perrenne TeKCTOBBIX 33/1a4 Ha Bce apudMeTHueckue AenCcTBus,
Ha JIBIDKEHUE U MOKYIIKH.

BoinosnaTs apugMeruyeckue AelicTBUS C HATypalIbHBIMU
YUCJIaMH, BBIYMCJAATH 3HAYEHUS YHCIOBBIX BBIPAXEHHUH CO
CKOOKamu u 0e3 CKOOOK.

3anuchIBaTh IPOU3BEJCHUE B BUJIC CTETICHH, YUTATh CTEIICHU,
HCNOJIb30BATh TEPMHMHOJIOTHI0 (OCHOBaHHE, TIOKa3aTellb),
BBIYMCJISATh 3HAYEHUS] CTENEHEH Mpu HEOOXOJUMOCTH C
BU3YyaJIbHOW OIIOPOIA.

BbInoaHATH, NPUKUAKY U OIEHKY 3HAYCHUN YHCIOBBIX
BBIpQXKCHU, NMpeaaratb U NPUMEHSTh NPUEMBI NPOBEPKH
BBIYMCIICHHI.

Hcnonp30BaTh TpH BBIYHCICHUSX MepeMecTUTeNbHOe |
coyeTaTe/ibHOE CBOIWCTBA CJIOKEHUSI M YMHOXKEHHS,
*pacnpeaejanTebHOe CBONCTBO YMHOKEHUS *;
dbopMynHpOBaTE W TMPUMEHATH TMpaBHIa MNPeodpa3oBaHUA
YHMCJIOBBIX BHIPA’KEHU HA OCHOBE CBOMCTB apu(P)MeTHIECKHX
AelcTBU NMPU HEOOXOAMMOCTH C HANPABJIAIONIEH MOMOIIBIO.
®opMyJIMpPOBaTh ONpe/ieeHUus1 JETUTeNss M KpaTHOro (c
OTIOpOI Ha AJITOPUTM MPABIIIA), HA3BIBATH JICTTUTEIHN U KPATHBIC
YHClla; PAacmo3HaBaTh IIPOCThIE U  COCTAaBHBIE YHUCIIA;
(opmyTHpoOBATH ¥ PUMEHSITH NPU3HAKHU JIETUMOCTH HA 2, 3,
5,9, 10, (c omopoii Ha ajropuT™M TmpaBuja); NMPUMEHSTh
AJITOPUTM  PA3JIOKEHUS] YHUCJIAa Ha TMPOCThIE MHOXHUTEIH;
HAXOAUTH OCTATKH OT JICJICHUS U HEMOJIHOE YaCTHOE.
Pacno3HaBatb WCTUHHBIE U JIOKHBIE BBICKA3bIBAaHUS O
HATYpaJIbHBIX YUCIIAX, IPUBOAUTH PUMeEPbI U KOHTPIIPUMEDPHI,
CTPOUTH BbICKA3bIBAHUSI U OTPUIAHUSA BBICKA3bIBAHUU O
CBOICTBaxX HaTypaJIbHBIX YHCEI C OMOPOil Ha oOpasell.

Pemiath TEKCTOBBIC 3amayv  apu(PMETHICCKUM CIIOCOOOM,
HCIOJIB30BATh 3aBUCHMOCTH MEX/Iy BEIMYHMHAMH (CKOPOCTH,
BpEMSI, PACCTOSIHHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTb M JIp.) TIpU
HEOOXO/IMMOCTH C HCIHOJIb30BAHUEM CIPABOYHOM MH(OpMAIUK:
AHAJIM3MPOBATH TEKCT 33J1a4M, nepedopMyIupoBaTh YCIOBUE,
U3BJIEKATH HE00XOIUMBIE JTAaHHBIE, yCTaHABJIUBATH
3aBHCUMOCTH MEXJy BEIMYMHAMU TMPH HEOOXOIUMOCTH C




HAaIpaBJIIOIIEH TOMOLIBIO.

MoaeanpoBaTh X0/ pPELICHHs 3aJa4d C IOMOIIBK PUCYHKA,
CXEMBI, TaOIHLIBI.

IIpuBoauTb, pa3zdupars pas3jinyHbIC
peleHni  TeKCTOBBIX  3amad  (MpH
HAIPAaBJISAIONIEH TOMOIIIBIO).

C nomompbl0 nmeJarora OLEHWBATh IOJIyYEHHBIH pe3ysbTarT,
OCYLeCTBJISATL  CaMOKOHTPOJIb,  IPOBEpsii ~ OTBET  Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAMTh OLIMOKU.

*Pemrate 3agauM ¢ MOMOIIBLI0O Nepedopa BceX BO3MOMKHBIX
BAPHAHTOB *,

3HAKOMHMTBCS C HCTOPHUEH pa3BUTHS apu(PMETHKH.

peuicHud, 3alrcu
HCO6XOI[I/IMOCTI/I C

Harasignast
reomerpus. JIuHuun
HA IJIOCKOCTH

(12 4)

Touka, nmpsmas, oTpe3ok, ayd. Jlomanas. M3mepenue nnuHbl
OTpe3Ka, METPUYECKHE E€OUHUIl WU3MEpPEHUs  JJINHBI.
OKpy»KHOCTb U KPYT.

IIpaktuyeckas padora «IlocTpoeHue y3opa U3 OKpyKHOCTEW.

VYron. Ilpsmon,
W3mepeHue yrios.

OCTpBIM, TYyHOW W PAa3BEPHYTHIA YIJIBL.

[IpakTuyeckas padora «IlocTpoenue yriosy.

Pacno3naBarp Ha d4eprexax, pHUCYHKax, OINHMCBHIBATD,
UCIIONB3YSl TEPMHUHOJIOTHIO, U M300pakaTb C IIOMOIIbIO
YepTEKHBIX ~ MHCTPYMEHTOB (P HEOOXOAMMOCTH IO
BU3YaJbHON OIOpE): TOYKY, MPSAMYIO, OTPE30K, Jyd, Yrod,
JIOMaHY10, OKPY>KHOCTb.

Pacno3HaBath, NPUBOAMTHL NPHUMeEPBI OOBEKTOB PEAIbLHOTO
MHUpa, UMEIoUMX (OopMy HU3yUeHHBIX (UTYp, OLEHHUBATH WX
JIMHEHHBIE pa3MEPBI.

Hcnonb3oBaTh JMHENKY W TPAHCIOPTUP KaK MHCTPYMEHTBI UL
MOCTPOEHUSI U U3MEPEHMS: M3MEPATH JUIMHY OTpe3Ka, BETUUUHY
yIiia; CTPOMTb OTPE30K 3aJaHHOW JUIMHBI, YIOJI, 3aJaHHOU
BEJINYMHBL;, OTKJIAABIBATH LIUPKYJIEM paBHbIE OTPE3KH, CTPOMTH
OKPY’KHOCTb 33IaHHOT'O pajuyca.

HN300paxkaTh KOHQUTypau TeoMeTpuyeckux ¢uryp wus3
OTPE3KOB, OKPY)KHOCTEHM, MX 4YacTeii Ha HEIMHOBAaHHOM U
KJeT4aTtoil Oymare; mpemjiaratb, ONHCHIBATH M 00CYKIAaTh
Crnoco0bl, AJrOPUTMBbI IIOCTPOCHMSI IIOCIE COBMECTHOIO
aHaJIu3a.

Pacno3naBath U U300pakaTh Ha HEJIMHOBAHHOW M KJIETYATON
Oymare mnpsMOH, OCTpbIA, TyNoOH, pPa3BEPHYTHIA  YIJIbI,
CPAaBHUBATD YTJIbL.




BbruncasTh JJIMHBI OTPE3KOB, TOMAHBIX.

[MonnMaT, MW HCHOJB30BATH MNPH PelIeHUH 3a7ad
3aBHCHUMOCTH MEXIy €IMHUIIAMU METPHUUECKON CHCTEMBI Mep;
3HAKOMHUTBCS C HEMETPUICCKIMH CHCTEMaMHU Mep; BbIPAKATh
JUIMHY B Pa3JIMYHbIX €AMHULIAX U3MEPEHUs MPU HEOOXOAUMOCTH
C OIOPOH Ha CIIPaBOYHYIO MH(POPMALIHIO.

HccnenoBath Gurypsl 1 KOHPUTYpALIUU, UCTIONB3YS U(POBHIE

pecypcehl.

OO0LIKHOBEHHEIE
npoou
(48 1)

HpoOb. IlpaBuibHble M HemnpaBuibHbIE JpoOu. OCHOBHOE
CBOMCTBO ApoOu. CpaBHEHHE APOOEH.

CrnoxeHue U BIYMTaHUE OOBIKHOBEHHBIX JIpoOeil. CMmelaHHas
npoOb. YMHOXEHHE U JelieHHe OOBIKHOBEHHBIX Jpo0eii;
B3aMMHO-00paTHBIE APOOH.

Pemenune TekcToBBIX 3ajad, coiepxamux Apoou. OCHOBHBIE
3aJjauu Ha apo0ou.

[Tpumenenne OyKB [T 3aIMCH MaTEMaTHYECKIX BBIPAKEHUH U
MPEIIOKEHU.

MopaeaupoBate B Tpaduueckoi, mnpeaMeTHOH Qopme, C
MOMOUIbI0 KOMIbIOTEpAa TOHATHS U CBOWCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOH JAPOOBIO.

YuraTh M 3aNMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE APOOH,
NpeaIaraTh M 00CyK1aTh COCO0bI YIIOPSJ0YMBAHUS APOOEH.
HN300paxkars,  OOBIKHOBEHHBIE ~ OpOOM  TOYKAaMU  Ha
KOOpAMHATHOM  MpsIMOM;  HCIOJB30BATHL  KOOPAMHATHYIO
IPSMYTO JUTSI CPABHEHUS IPOOEH.

®opMyJIHMpPOBaTh, 3aNIUCHIBATH ¢ MOMOIIBI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH JpoOM C OMOpod Ha TMPaBHIIO;
HCMOJIb30BATH OCHOBHOE CBOMCTBO ApoOU ISl *COKpaleHUs
npoOeii W mpuBeneHHs OpoOM K HOBOMY 3HAMEHATEII0 B
MPOCTEHIINX CITydasx ™.

IpeacraBiasith 1O 00pa3ily CMEmIaHHYI ApoOb B BHIC
HEMpPaBUJIBHON UM  BBLACIATH LEIYIH0 YacTh 4YucCia U3
HETPaBUWIbHOM Apo0u.

BoinoHaTs apudmernyeckne aelcTBUSI ¢ OOBIKHOBEHHBIMU
OpoOsSMH B TPOCTBIX CIy4asx; HPHMEHATh CBOHCTBA
apuQMeTUYECKUX ACUCTBUMN IS palliOHATN3AlUY BHIYUCIICHUI.
BbINOJHATH NPUKHUAKY M OLEHKY pe3ysbTaTa BbIYMCICHUI;
Nnpeiaratb U NPUMEHATh NPUEMBI POBEPKH BbIYKMCICHUMN.
IIpoBoauTh HcceI0BAHUA CBOMCTB JIpoOeid, Omupasich Ha
YHCIOBbIE OKCHEPUMEHTHl (B TOM 4YHCIE€ C TOMOIIbIO
KOMITbIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BBICKA3bIBaHUS O APOOSIX,




NMPUBOJUTH NPUMEPBI U KOHTPIIPUMEPHI.
Pemars, nmpocreiilivie TEKCTOBBIE — 3aJayd, COAEpPKAIIUE
JIpoOHBIC JaHHBIC, W 3aJa4¥ Ha *HAXOXKJICHHE YaCTH IICJIOr0 H
1IEJIOTO 10 €r0 YaCTH; BhISABJIATH UX CXOJCTBA M Pa3jinyms *.
MopaeanpoBaTh X0/ pELICHUS 3aJa4d C MOMOIIbI PUCYHKA,
CXEMBI, TAOIUIIBL.

IIpuBoauThL, pa3dompatrb, OUEHUBATH PA3JIMYHBIC PEILICHHUS,
3alUCU PEIICHUM TEKCTOBBIX 3aJad IPH HEOOXOAMMOCTU C
HaIpaBJISAIONICH TOMOIIBIO.

C noMoubI0 meaarora OUEHUBATH TOJYYCHHBIM pe3yJbTar,

OCYLIEeCTBJIATHL  CAaMOKOHTPOJIb,  TPOBEPssl  OTBET  Ha
COOTBETCTBHUE YCIIOBHUIO, HAXOAMTh OIIMOKH.
3HAKOMHTBCH C HCTOPUEH pa3BUTHS apU(PMETHKH.

Harasignas MHuoroyronpHUKd.  YeTbIpEXyroibHUK,  NPSIMOYTOJIbHUK, | PacodHaBaTh, M300paxkarTb C [OMOUIbIO  YEPTEKHBIX

reoMeTpus. KBajpar. UHCTPYMEHTOB U OT pYyKH, MOJAEIMpPOBaTh U3 Oymaru

MHOroyroJibHUK1 TpeyrobHuK. MHOTOYTOJIbHUKH.

(10 u.) TIoImab ¥ MepUMETpP TPSIMOYTONBHUKA H MHOTOYTONbHHKOB, IIpuBoaMTH NMpHMepPbI 0OBEKTOB PEATBHOIO MHpPa, UMEIOLINX
COCTABNEHHBIX U3 NPAMOYTOJBHUKOB, AMHUIBL w3Mepetus| POPMY — MHOTOYTONBHHKA, MpAMOYTOJIbHIKE,  KBaJpaTa,
romany. [lepuMeTp MHOTOYTONBHUKA. TPEYTOJIbHUKA, OEHNBATH UX JIMHEHHBIE Pa3MEpBI.

BbrunciasiTh: nepuUMETp TpPEyroJibHHKA, MPsSMOYTOJIbHHKA,

MHOT'OYTOJIbHHUKA; IUIOIAAb MPSMOYTOJIbHUKA, KBajpaTa (IpH
HEO0OXOJUMOCTH C OMOPOI HA aITOPUTM yUEOHBIX IEHCTBUI).
H3o00paxkaTh OCTPOYTOJIbHBIE, IPSMOYTOJIbHbIE U
TYIOYT'OJIHBIE TPEYTOJIbHUKH.

Crpouth Ha KieTdyaToi Oymare KBagpaT U MPSIMOYTOJBHUK C
3aJaHHBIMU JJIMHAMHA CTOPOH.

HccaenoBarh cBoiicTBa NPSIMOYIOJbHMKA, KBajpaTa MYTEM
OKCIIEpUMEHTa, HAOJIOACHUS, W3MEPEHUs, MOJCIMPOBAHMUS,
CpaBHUBATh CBOICTBA KBaJpaTa U NPSIMOYIOJIbHUKA.
Pacno3HaBaTh WCTHHHBIE W JIOKHBIE BBICKA3BIBAHHA O
MHOI'OYTOJIbHUKaX, HPUBOAUTH MPHUMEPbl U KOHTPIPUMEDHI.
HccnenoBarh 3aBUCMMOCTD IUIOLIAAN KBAJpaTa OT JUIMHBI €TI0
CTOPOHBI.




Hcnoab30BaTh cBOICTBA KBaJPAaTHOW CETKU sl TOCTPOEHUS
¢uryp; pasdmBaTb  NOpPSIMOYTrOJBHUK  Ha  KBaJparthl,
TPEYTOJIbHUKH; COCTABJATH (UIYypbl U3 KBaJpatoB U
IPSMOYTOJIBHUKOB U HAXOJUTh MX IUIOMIA/b, Pa30UBaTh QUTYPHI
Ha MPSIMOYTOJBHUKYU U KBaJIPaThl U HAXOIUTh UX MJIOLIAb (TIPH
HEO0OXOAMMOCTH C HAIIPABIISIONICH TOMOIIIBIO).

BoipaskaTh BeJIMYMHY IUJIOLIAJU B Pa3IMYHBIX EIUHHIIAX
U3MEpPEHUs] METPUYECKOW CHCTEMBbl MEp, MCIO0JIb30BaTh
3aBHCUMOCTH MEXAYy METPUYECKUMHU €AMHULAMHM H3MEpEHHs
IUIOIAAX TP HEOOXOAMMOCTH C OINOpPOM Ha CHPAaBOYHYIO
nHdopMaImto.

3HaKOMHMTBCS C MNpUMepaMH TPMMEHEHHsl IUIOUAAN U
nepuMeTpa B NMpaKTHYECKUX cuUTyauusx. Pemars 3agadm u3
pearbHON JKU3HU, MTPH HEOOXOTUMOCTH C ONOPOH Ha alTOPUTM
paBuiIa, 00CYKAATh Pa3InYHbIe CIIOCOOBI PEILICHHS 3a/1a4.

JlecaTUUHBIE
npooun
(38 )

Hecstuunas 3anmuch apodeit. CpaBHEHUE AECITUYHBIX IPOOECH.

JlelicTBus ¢ NeCATHYHBIMU Apo0siMu. OKPYTIIEHUE TECITUIHBIX
IpoOeit.

Penrenne TeKCTOBBIX 3ajad, cojepxamux apoou. OCHOBHBIC
3a/1a4¥ Ha APOOH.

IIpencraBiasiTh JOECATHUHYIO JpoOb B BUAE OOBIKHOBEHHOM,
YUTATh W 3aNHMChIBATh, CPABHUBATH [ECATUYHbBIE ApOOH,
npegjaratb M 00Cy:KIaThb CHOCOOBI  YIOPSAOYMBAHUS
JECSATUYHBIX APOOEi.

HN3o6paxkarsb aecsaTuyHble ApoOM TOUYKAMHM Ha KOOPJAMHATHOMN
IIPSAMOM.

BbIAIBIATH CXOACTBA M PA3JIMYUs TPABWI apHPMETHICCKUX
JefcTBUM ¢ HATYpaJIbHBIMH YHCIAMU U JECITUYHBIMU JpOOsSIMHU,
II0CJIE COBMECTHOI'O aHAJIN3A.

BbInoaHATL apumMeTnyeckue JIEHCTBHS C JECSITUYHBIMU
Opo0sMHU; BBINOJIHATH MNPHUKUAKY W OLEHKY pe3yibrara
BBIYMCIICHUM.

I[IpumensTh cBOiicTBa apuUPMETUYECKUX JCUCTBUHA  JUIS
paloHaIN3au1 BHIYUCICHU.

I[IpuMeHATH NPABUJIO OKPYIJIEHHA JICCATUYHBIX IPOOEH, pH
HEO0XOJIMMOCTH C BU3YaJIbHON OIOPOH.

IIpoBoauTh wucc/IeI0BAHUS CBOWCTB JECATUYHBIX JIPOOEH,
ONHUpasCh HAa YHUCIOBbIE OHKCIEPUMEHTHl (B TOM YHCIE C




MOMOIIbIO0 KOMIIBIOTEPA).
Pacno3HaBaThb HCTUHHBIE U JIOKHBIC BBHICKA3bIBAHUS O IPOOSIX,

NPUBOAUTH MNpPUMEPbl U  KOHTPIOPHUMEPHL, CTPOHUTH
BbICKA3bIBAHUS U OTPUIIAHUS BbICKAa3bIBAaHUH.
Pemiats mpocreiilye TEKCTOBBIE 3aJadud, COJAEpIKAIIUe

IpoOHBIC JaHHBIC, H Ha *HAXOXXJEHUE YaCTH IEJIOTO U IIeJIOTO
10 €T0 YacTH *; BHISIBJIATH UX CXO0JCTBA M Pa3JINUHs.
MoaenupoBaTh XOJ PEIICHUS 33Ja4d C TOMOINBIO PUCYHKA,
cxembl, Tabmuupl. Pa30oumpaTs pa3nuyHble pelIeHUs, 3alUCH
peLIeHUI TEKCTOBBIX 3aad.

OnepupoBaTh JAPOOHBIMH YHCIIAMH B PEabHBIX JKU3HEHHBIX

CUTyalusiIx.
C NMIOMOIIBIO IIeJarora OIMCHUBATh HOJ'Iy‘IGHHBIfI pe3yJbTar,
OCyH1€CTBJIATH CaMOKOHTPOJIb, MMPpOBEPsAA OTBET Ha

COOTBETCTBHUE YCIIOBUIO, HAXOAUTH OIMINOKH.
3HAKOMHUTBCS C HCTOPHUEH Pa3BUTHA apUDMETHKU

Harassanast
reoMeTrpus.
Tena u purypsl
B IIPOCTPAHCTBE
O )

*MHororpanHuku. M3o0pakeHne MHororpaHHukoB. Mojenu
MIPOCTPAHCTBEHHBIX TEJI.

[IpsimoyronpHBIA Mapaienenumnen, kKyo. Pa3épTku kyba u
napaieNnenumnesaa.
O06BEM KybOa, MPSAMOYTOIBHOTO TapajiIesienuneaa’™.

PacnosHaBaTe Ha 4epreikax, PHUCYHKaX, B OKpY:Kalolem
MHpe TIPSIMOYTOJIBHBIN TapaiieNienuIies], Ky, MHOTOTpaHHHKH,
ONKCHIBATb, HMCHOJb3YH  TEPMHHOJOIHI0, OLECHHBAThH
JIMHEHHBIE pa3MEPBI.

IIpuBoANTHL NpUMepPbl OOBEKTOB PEATbHOT0 MUpPA, UMEIOIINX
(dbopMy MHOrOTrpaHHHMKA, MPSIMOYTOJIBHOTIO Mapajiesenumnesa,

KyOa.
HN300paxaTh Ky0 Ha KjIeT4aTon Oymare.
HccaenoBarb cBOlicTBa KyOa, IPSIMOYTOJIBHOTO

napajie/ieune1a, MHOTOTPAHHUKOB, HCIIOJIB3YSl MOJEIH IPH
HEOOXOAMMOCTH C HAMIPABJISIONICH TTOMOIIIBIO.

Pacno3naBath  pa3BépTKM Kyba H  mapasuieleruIe/a.
MoaenupoBath Ky0 U mapauieienunes u3 OyMaru U mpodux
MaTepHasoB, Mo 00pasiy.

HaxoauTh W3MepeHHus, BbIYMCJATH IUIONIAb TOBEPXHOCTH;
00bEM KyOa, MPSMOYTOJIBHOTO Mapajuielienuiena ¢ Omopoi Ha
QITOPUTM YYEOHBIX JCHUCTBHH; HCCJIEI0BATH 3aBHCHMOCTH




00BEma Ky0a oT JUTHHEI eTo pedpa.

HabawaaTth W NPOBOAUTH AHAJOTHM MCEXKIY TOHSATUIMU
TUIONIAM ¥ 00BEMA, IEPUMETPA H TUIOIIA A TIOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIC U JIOXKHBIC BBICKAa3bIBAHUSA O
MHOTOTPaHHUKAX, NMPHBOJAUTH NMPHUMEPBI U KOHTPIPHUMEPHI.
Pemath 3a1aum U3 peanbHON )KU3HU.

IloBTOpEHHE
M 00001IeHHe
(10 u.)

[ToBTOpEHNE OCHOBHBIX MOHATUH M METOJOB Kypca 5 Kiacca,
0000111eHNE 3HAHUH.

BoruucasaTs 3HaueHus BBIPAKEHUN, COJEPKAILUX HATYpaJIbHbIE
yuciaa, OOBIKHOBEHHBIE M JECATUYHBIC JPOOU, BBITIOJHATH
npeoOpa3oBaHus Ynces MPU HEOOXOJUMOCTH C HaNpaBISIOIEH
ITOMOIIBIO.

BeiOupars  cmoco0® CpaBHEHUsT  YMCEJ, BBIYHUCICHUH,
NPUMEHATH CBOMCTBA apudMETUUYECKHX JEHUCTBHM NS
panuMoHaNU3alMy BEIYUCICHHM.

OcyuiecTBasTh CAMOKOHTPOJb BBINOJIHAEMBIX JIECHCTBUA U
CaMOIIPOBEPKY pe3yJIbTaTa BHIYMCICHUM.

Pemars, mnpocreiiume 3agauM W3 pEeANIbHOM  KU3HM,
NPUMEHATh MATEMATH4YeCKHe 3HAHMA ISl PEUICHUS 3a7a4 U3
JIPYTHX Y4eOHBIX MTPEIMETOB.
Pemiate mpocreiimume 3agaum
CPaBHUBATH  CHOCOOBI  PEIICHUS
PalMOHAJBLHBINA CIOCO0.

cnocodamu,
BbIOUPATH

Pa3HbIMH
3aa4u,

6 kaacc (e menee 170 u)

Ha3zBanue
pasaesa (TemMbl)
Kypca (4ucj10
4acoB)

OcHOBHOe co/iep:KaHue

OcHOBHBIE BHbI 1€ATEJILHOCTH 00y4al0IIMXCS

HarypaabHble
qyuciaa
(30 9)

Apudmernueckue 1eicTBUS ¢ MHOIO3HAYHBIMU HATypPaIbHBIMU
yucnamMu. UYWCIIOBBIE  BBIPAXEHUSA, TOPSAJOK JIEWCTBUH,
UCIOJIb30BaHUE CKOOOK. OKpyIiieHHE HAaTypaJbHBIX YHCEN.

BeinoJyHaTh apupmMernyeckue AeicTBUS C MHOTO3HAYHBIMU
HaTypaJbHBIMH YHUCJIaMH, HAXOAMTh 3HAYEHHMS] YHCIOBBIX
BBIPOKECHHUH CO CKOOKaMH M 0€3 CKOOOK; BBIYMCJISITh 3HAYEHHUS




JlenuTenu ¥ KpaTHbIC YHCIIA; ¥*HAHMOOJBIIHKA OOIIUN IETUTENb
Y HaMMEHbIIee odIIee KpaTHoe *.

Pa3znokeHne d4nciaa Ha NPOCTBIE MHOXWTENW. JlennMoCTb
CYMMBI U IIPOU3BECHHUS. [[ereHue ¢ 0CTaTKoM.
Pemenue TeKCTOBBIX 3a1a4.

BBIPAXKECHUI, COAEPIKALUX CTEICHHU.

BbINOHATL MNPUKUAKY W OLEHKY 3HAueHUH YHCIIOBBIX
BBIPAYKEHUH, IPUMEHATH NIPUEMBbI IPOBEPKH PE3yibTaTa.
Hcnonp30Bareh 1pH  BBIYKCICHUAX MEPEeMECTHTEJbHOE H
coyeTraTrejibHOe CBOMCTBA CJIOKEHUSI M  YMHOKEHHH,
*pacnpeaejuTe/]lbHOEe CBOWCTBO YMHOKEHHMS OTHOCHUTEJIbHO
CJIOJKeHHs1 *, CBOMCTBA apupMeTHYeCKUX JeHCTBHI.
HccaenoBarb  4KMCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJIHTH
YHUCJIOBBIE HKCIIEPUMEHTHI.

@DopMyJIMPOBATL  ONpeJeJeHHs JCIUTENIss M KPaTHOro,
HauOoNbIIero OOIIero JeiauTeNss W HauMEHbBLIEro oOIIero
KpaTHOT'O, IPOCTOI0 M COCTABHOI'O YHCEJ; HCIIOIb30BATh 3TH
MOHSITUS MIPY PEIIeHUH 3a/1a4 (IIPH HEOOXOAUMOCTH € OMIOPON Ha
AITOPUTM IPABUIIA).

I[IpuMeHATH AJNrOPUTMbI BBHIYHMCICHUS HaWOOJBIIETO OOIIETO
JENNUTENs] YW HAUMEHBIIEro OOIIEero KpaTHOTO JBYX YHCEI,
AJITOPUTM PA3JIOKEHUS YUCIIA HA IPOCThIE MHOKHUTEIH.
HccaenoBarb cBOiCTBA JEIMMOCTH CyMMBI M IIPOU3BEICHUS
YHUCeN C ONOPOM Ha BOIPOCHBIN TUIAH.

IIpuBoauTL mnpHMepbI 4MCEN C 3aJaHHBIMM CBOWCTBAMH,
PaCno3HABAaTh BEPHbIE M HEBEPHbIE YTBEPKICHUS O CBOMCTBAX
4yucesl, ONPOBEPraTb HEBEPHBIC YTBEPKIACHUS C IIOMOIIBIO
KOHTPIPUMEPOB.

KoncTrpyupoBars  mMaTeMaTH4yeCcKHe  NpeAJIOKeHHUS]  C
MOMOIIBIO CBS30K «H», KUY, «ECIH. .., TO...» 110 00pa3Iy.
PemaTe TEKCTOBBIE 3a/1a4¥, BKIIFOYAOLIUE TOHATUS JEIUMOCTH,
apu@MeTHYeCKUM CIOCOOOM, HCIONIb30BaTh Mepedop Bcex
BO3MOYKHBIX BAPUAHTOB C OIIOPOM HAa BOIPOCHBIN IIAH.
MopgeanpoBaTh XO0J pEIIEHUS 33Jayd C NOMOIIBIO PUCYHKA,
CXEMBI, TAOIUIIBL.

[TpuBoauTh, pazbuparh, OLIEHHWBATH pPa3JIMYHbIE peLIeHUs,
3allMCH  PelIeHHMH TEeKCTOBBLIX 3aJa4 C HalpaBIAOLIECH
MTOMOILBIO.

Kputnuecku oneHuBaTh MOJYy4YeHHBIH pe3yabTaT, HAXOAUTH




OIIUOKH, OCYLIECTBJISATH CAMOKOHTPOJIb, IPOBEPSAs OTBET HA
COOTBETCTBHE YCJIOBHIO.

Harasanas
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(7 9)

*[lepnenaukyssipHble TpsiMble. [lapanienbHble npsmbie *.

PaccrossHue Mexay ABymMs TOYKaMH, OT TOYKHM 0 IPSIMOM,
JUIMHA ITyTH Ha KBAaJPATHOH CETKE.
*[IprMepsl MPSAMBIX B TPOCTPAHCTBE *.

Pacno3HaBaTp Ha uepTekax, PUCYHKax Cllydad B3aUMHOIO
PACIIOJIOXKCHUA ABYX IMPAMBIX.

HN3o0paxkaTh ¢ MNOMOIIBI0 YEPTEKHBIX MHCTPYMEHTOB
KJeT4atoil Oymare JBe IepeceKarolluecs MpsiMble, JBE
napaJuleJIbHBIE NPSMBIE, CTPOUTH NPAMYIO, NEPIEHIUKYISPHYIO
JTAHHOM.

IIpuBoanTH NnpuMepsbl [apajuIeIbHOCTU "
NEPHEHIUKYIAPHOCTHU NPSIMBIX B IIPOCTPAHCTBE.

Pacno3HaBaTe B MHOTOYTOJIBHUKAX IEPHEHAUKYISIPHBIE U
napajuiesibHple  CTOpoHBL. M300pazkaTh MHOTOYTOJBHUKH C
napajielIbHbIMU, MEPIEeHANKYIISIPHBIMUA CTOPOHAMHU IO 00pas3ily.
HaxoauTe paccTostHuE MEXy IBYMs TOYKaMH, OT TOYKH JO
OpsIMOM, JUIMHY IIyTM Ha KBaJApaTHOM CETKEe, B TOM 4HCIE
UCTIOJNIB3YS ITU(POBBIE PECYPCHI.

JApodu
(32 4)

OObIkHOBEHHast ~ ApoOb, OCHOBHOE  CBOWCTBO  JIpoOH,
cokpaienue pobeil. CpaBHEeHUE U YIIOpsA10urBaHue ApoOeH.
Jlecatuunble poOu U METpUYecKas CUCTeMa Mep.

Apudmernueckue  AecTBUS ¢ OOBIKHOBEHHBIMH U
TECATHYHBIMH APOOSIMU.

OrtHomenue. JleneHwe B JaHHOM OTHOIICHHWH. *Macmrad*,
TIPOTTOPIIHS.

[lonsaTtre mpoueHTa. BpluncineHue mporneHTa OT BEJIWYUHBI U
BEJIMYMHBI 110 €€ MPOLIECHTY.

Pemenue TekcTOBBIX 3a71a4, COJEpKAIMX APOOU U IPOLIEHTHI.
IIpakTuyeckast padora «OTHOILIEHUE AJIUHBI OKPY>KHOCTH K €€
TUAMETPY».

CpaBHUBATH M YHNOPSIAOYMMBATH JpOOH, BHIOHPATH CHOCOD
CpaBHEHHUS IPOOEH.

IIpencraBisiTh [ECATUYHBIE IpOOM B BUJE OOBIKHOBEHHBIX
npoOell 1 OOBIKHOBEHHBIE B BUJIE JNECATHYHBIX, HCMOJIb30BATH
IKBHBAJIEHTHbIE TMPeICTABJEHUS IPOOHBIX 4YHCEN MpPH HX
CpPaBHEHUHU, TIPU BBIYUCICHHSIX (NIPU HEOOXOAMMOCTH C
HaIPaBJIAIOIIEH TOMOIIIBIO).

Hcnonb3oBath JecAiTUUHbIE JpoOM MpH  peoOpa3oBaHUU
BEJIMYUH B METPUUECKOI CUCTEME MED.

BoinoansaTs apudgMernyeckue AeicTBHS ¢ OOBIKHOBEHHBIMH
U IECATUYHBIMU APOOSIMH.

Buruucaars 3HAYCHUS BBIPAYKEHHIA, COJIepKaIINX
OOBIKHOBEHHBIE W JECATHUYHbIE  JApoOU,  BBHINOIHATH
npeoOpa3zoBanusi JpoOel, BBIOMPATH CNMOCO0, NPHUMEHSATH
cBOiicTBa apu(METHUECKUX ICHCTBUI M palMOHaIN3aluU
BBIYMCIICHHIA.




CocTaBJisiTb OTHOIICHHUS U MPOMOPLUH, HAXOAMTb OTHOIICHHE
BEJINYMH, JETUTh BEIMUUHY B JAHHOM OTHOIIEHHH.

Haxoauth 3KCHEPUMEHTAJBHBIM IYTEM OTHOIICHHE JJIMHBI
OKpYXHOCTH K €& juamerpy (Ipu HEOOXOAMMOCTH C
HAIPABIISAIONIEH TOMOIIBIO).

Haxonuth MacmTal 1utaHa, KapThl U BBIYMCIATH PACCTOSHUS,
UCIIOJIB3YS MacIlTad ¢ OMOPO Ha ATOPUTM YUeOHBIX ACHCTBUMA.
OO0BACHATB, UTO TAKOE MPOILEHT, YNOTPeOIsITh 000POTHl peuu
CO CJIOBOM «IIPOLIEHT». BhIpakaTh MPOLIEHTHI B JPOOSIX U IpoOu
B IIPOLIEHTaX, OTHOILIEHUE /IBYX BEJINYMH B IPOLICHTAX.
BbIYHCASITH IPOIEHT OT YKCIIA U YUCIIO 10 €r0 MPOLICHTY.
OxkpyrasaTh JpodU U IPOLEHTHI, HAXOAUTh NIPUOIMKEHUS YU CET
p1 HEOOXOIMMOCTH C UCTIOJIb30BAHUEM BU3YaIbHOM OMOPHI.
Pemats 3agaym Ha YacTH, IPOLEHTHl, NPONOPLUH, Ha
HaxoXkJIeHue ApoOu (MPOIeHTa) OT BETUYUHBI U BETUYHUHBI 10 €€
npobu (TpOIeHTY), ApoOu (MPOIIEHTa), KOTOPBIH COCTABIISIECT
ogHa BenuyuHa ot apyrod. IlpuBoamTh, pa3dupars,
OLICHMBATDH PA3JIMYHbIC PEILICHUs, 3alIUCH PEIIEHUN TEKCTOBBIX
3aJa4 Py HEOOXOAUMOCTH C HAIIPABIISAIONIEH TTOMOIIBIO.
N3Biaekats uHpoOpMamu© w3 TAOMUI] W JAHArPaAMM,
UHTEPIIPETUPOBATH TaOIUYHBIC JTaHHBIE, OTIpeIeIIsATh
HanOoJIbIIIee M HAUMEHBIIIEE U3 MPECTABICHHBIX JTaHHBIX.

Harasanas
reoMeTpusi.
Cummerpus
(6 9)

*QOceBas cummeTpus. LlenTpanpHas cuMMeTpus.

[TocTpoeHne CUMMETPUYHBIX (UTyp.
CumMMeTpHs B MPOCTPAHCTBE™.

Pacno3HaBaTh Ha uepTekax U M300paKeHUAX, H300pakKaTh OT
PYKH, CTPOUTH C MOMOIIBIO MHCTPYMEHTOB (Urypy (OTpe3oK,
JIOMaHyl0, TPEYrOJIbHUK, TMPSIMOYTOJbHHUK, OKPY>KHOCTD),
CUMMETPUYHYK) JAHHOM OTHOCHUTEIBHO NPSIMOM, TOYKH C
HaIpaBJISOLIEH TOMOILBIO.

Haxoauth npuMepbl CUMMETPUH B OKPY’KaIOILLIEM MUPE.
MopenupoBarh u3 OyMmaru fABe (UIYphl, CHMMETPUYHBIE
OTHOCUTENIbHO TPSMOM; KOHCTPYHPOBATh TI'€OMETPUYECKUE
KOH(UTYpaIlH, UCIIONIBb3Ysl CBOMCTBO CUMMETPHH, B TOM YHCIIE
C TMOMOIIBIO HU(PPOBBIX PECYPCOB C ONOPOH Ha aIrOPUTM
y4CeOHBIX JICHCTBHIA.




Boipaxenust
¢ OykBamMu
(64)

[Ipumenenue OyKB IJi 3aMMCU MaTEMaTHYECKUX BBIPAXKEHUH U
npenoxeHuil.  *BykBeHHbIC  BBIDQKCHHS H  YHUCIIOBBIC
OACTAHOBKU™.

BykBeHHBIE paBEHCTBA, HAX0XK/ICHHE HEM3BECTHOTO KOMITOHEHTA.
DOopMyIIBL.

Hcnonb3oBath OYKBBI 175 0003HAYEHHUS YHCEI, MPHU 3alUCU
MaTeMaTUYeCKUX  yTBEPXKICHUM, COCTABJISITH  OyKBEHHBIC
BBIPAXKEHMUS 110 YCIOBHIO 33]1a4U.

HccaenoBaTtb  HECIOXKHBIE  YUCIOBBIE  3aKOHOMEPHOCTH,
UCIIONIb30BaTh OYKBBI JJIs UX 3aIHCH.

BoruucasaTs 4nciioBoe 3HaueHUE OYKBEHHOTO BBIPAXKEHUS TPU
3aJJaHHBIX 3HAYEHUAX OYKB C OMOPOH Ha aNTOPUTM Y4EeOHBIX
JICHCTBUM.

3anuchIiBaTh ¢popmy.nbr: nepumMeTpa u IO N
NpSIMOYTOJIbHUKA, KBajpara; UIMHBI OKPYKHOCTH, TUIOMIAJN
KpYTra; BHINOJIHATH BHIYHCJIEHHUS 110 3TUM (HOpMyJIaM.
CocTaBiasiTb (pOpPMYJibl, BHIPAKAIOIINE 3aBUCUMOCTH MEXIY
BEJIMUMHAMU: CKOPOCTh, BPEMSI, PACCTOSHUE; 1I€HA, KOJTUYECTBO,
CTOMMOCTb; TMPOU3BOJIUTEILHOCTh, BpeMs, O0BEM paboOTHI;
BBITIOJIHSTH BBIUMCIICHUS 110 3THM (opMyam.

HaxoauTh  HEW3BECTHBI  KOMIIOHEHT  apH(METHUECKOTO
IIEUCTBUSL.

Harasanas
reoMeTpus.
Durypsl

HA IJIOCKOCTH
(14 9)

YeThIpEXYyTroybHUK, IIpUMEPEI YETBIPEXYTOIbHUKOB.
[IpssMoyronpbHHUK, KBagpaT: CBOWCTBA CTOPOH,  YIJIOB,
UaroHaJIeH.

N3mepenne yrinoB. Buasl TpeyrojibHUKOB.

[Tepumerp MHOrOyrompHuka. [lmomane ¢urypsl. ®opmysl
nepuMeTpa W IUIOMAIAN TpsMoyrosbHuKa. [lpubnmkénHoe
M3MEpeHHUE IIIOMAN UTYP.

*[IpaxTrueckas padota «Ilnomane kpyra» *.

HN300paxkaT, Ha HEIMHOBAHHOW W KJeT4aroil Oymare c
HCIIOJIb30BaHUEM YEepTEKHBIX MHCTPYMEHTOB
YETBIPEXYTOJIBHUKU c 3a/laHHBIMU CBOIiCTBaMMU: c
napajuieIbHbIMHU, MEPIEHIUKYISAPHBIMUA, PABHBIMH CTOPOHAMH,
OpSIMBIMH ~ yTJIaMd U JAp., PaBHOOEIPEHHBIM TPEyTOJIbHUK.
IIpeanarars U 00Cy:KIATH CIIOCOOBI, AJTOPUTMBI TIOCTPOCHHUS.
HccaenoBatb,  HUCHONB3ys  OKCIEPUMEHT,  HAOIIOJCHUE,
MOJEIIMPOBAaHUE, CBOMCTBA  MPSAMOYrOJIbHMKA, KBajpara,
pa3buBaTh Ha TPEYTOJIBLHUKH C OMOPOM HA BONPOCHBIH TUTAH.
O00CHOBBIBATB, ONPOBEPraTb C IMOMOIIbID KOHTPIPUMEPOB
YTBEPKACHUSI O MPSAMOYIOJbHUKE, KBaJpaTe, Pacrno3HaBaTh
BEpHBIE U HEBEPHBIEC YTBEPKICHMUSL.

H3MepsATH U CTPOMUTH C MOMOIIBIO TPAHCIOPTUPA YIJIBL, B TOM
YyCJie B MHOTOYTOJIbBHUKE, CPABHUBATH YIJIbl; PACIIO3HABATH
OCTpBbIE, IIPSIMBIE, TYIIbIE, pA3BEPHYTHIE YIJIbL.

Pacno3naBathb, n300paxkaTh OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIH,




TYHOYTOJbHBIH, paBHOOEAPEHHBII, PaBHOCTOPOHHUI
TPEYroJIbHUKKA (MpU  HEOOXOJMMOCTH C  HCIOJIH30BAHUEM
BU3YaJIbHOU OMOPHI).

Boruucasts nepuMeTp MHOT'OYTOJIbHUKA, IUI0LIA/b
MHOTOYTOJIbHUKA pa30MeHHeM Ha MPSMOYTOJbHUKH, Ha pPaBHbBIE
(GuUrypbl, HUCHOJIb30BaTh METPUYECKUE CIAMHHIIBI H3MEPEHUs
JUTMHBI U IJIOLIA/IU C OTIOPOM Ha aNTrOpUTM y4eOHBIX JIeHCTBUH.
HUcnouab3oBaTh NpuOIHKEHHOE U3MeEPEeHNe JJIMH U TUIONIAIeH
Ha KJeT4aTtoil Oymare, NpUONMKEHHOE H3MEPEHUE [IMHBI
OKPY>KHOCTH, TUIOIIA/IN KpyTa.

IHoaoxkuTEeIbLHBIE H

HeJ'IBIe qucia. *MOI[yJ'IB qucia, TCOMECTPHUICCKAA

IIpuBoANTL NPHUMePBI HCIOJIB30BAaHUS B pPEATbHON KU3HU

OTpHIIATeIbHbIE WHTEpIIpEeTAys MOAYIS. UNCITIOBBIC TPOMEKYTKH ¥, TIOJIOKUTETBHBIX W OTPUIATCIIEHBIX YHCEIT.
ymciaa TloNOKHTeNbHBIE W OTpUIATENbHbIE uHcTa. CpaBHEHHe HN3o6paxkaTs 11enb1e {HCIa, MOTOKHUTENBHBIE H OTPULIATENbHbIE
(40 ) TONOKHUTENBHEIX M OTPHIATENBHBIX dncel. Apudmernueckue |11CIa TOUKAMHI Ha YHCIIOBOH NPAMOH, HCMOIB30BATE THCIIOBYIO
JEHCTBHS C TIOJIOKHUTEILHBIMU ¥ OTPULIATEIBHBIMYA yiciamy, | [IPAMYIO AT CPABHCHIA THCCIT.
PelleHne TeKCTOBBIX 3a/1av. I[IpuMeHAT, TpPaBWJIA CPAaBHEHUS, YMNOPSA0YMBATH IIEIbIe
qrca; *HaX0AuTh MOy ynucia ™.
@opMyJIMPOBATH MPABUJIA BEIYHUCICHUS C TIOJOKUTEIIBHBIMU U
OTPHIIATEIbHBIMU YHCJIAMH, HAXOJAUTh 3HAYEHHS YHCIOBBIX
BBIPAKEHHIA, COJZIepKaIInX IEUCTBUSA
C TIOJIOKUTCIbHBIMU M OTPHIATEIIbHBIMU  YUCIIAMHU  TIPH
HEOOXOJMMOCTH C OMOPOH HA AITOPUTM TIPaBHIIA.
[IpuMeHsITL  CBOWMCTBAa CJIOXKCHUS W YMHOXCHHS  JUISI
npeoOpa3oBaHUsI CYMM U MTPOU3BEICHUM.
IIpencraBienue [IpsmoyronpHas  cUCTeMa  KOOPAMHAT HA  IUIOCKOCTH. | OOBSICHATH, M MJLIIOCTPUPOBATH MOHATHE MPSIMOYTOJBHON
JAAHHBIX KoopauHaThl TOYKH Ha TIOCKOCTH, abCIMcca U OpIMHATA. CUCTEeMBl  KOOpPAMHAT  HA  IUIOCKOCTH,  HCIOJb30BaTh
(6 v) CTon6uaThie U KPyroBbIe AHATPAMMEL. TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPAUHATHOM MIOCKOCTH TOYKU U

[IpakTuyeckas padora «IlocTpoenue quarpamMm.
Pemenne  TEKCTOBBIX  3ajay,  COAEpPIKAIIMX
IIpe/icTaBJICHHbIE B TA0IMIIAX U HA JUarpammax.

JaHHBIC,

burypsl 1o 3aJaHHBIM KOOpIMHATaM, HAXOAMTH KOOPIMHATHI
TOYEK.

Yuratb cToJI0UaThIe " KpyTOBBbIE JIMarpaMmel;
HHTEePHPeTHPOBATH JIaHHBIE; CTPOUTH CTOJI0YAThIE TUArPAMMBI.
Hcnoan3oBate MH(pOPMALHIO, NIPEICTABICHHYIO B Ta0iIuLax,




Ha JuarpamMmax Ui pPelIeHUs] TEKCTOBBIX 3a/ady U 3a1ad U3
pEATIbHOM JKU3HH.

Harasanas
reoMeTpus.
Durypsi

B IPOCTPAHCTBE
(9 9)

*[IpssMOYTONBHBIN Mapaienenumes], Kyo, mpusMa, nupamuaa,
KOHyC, MWIMHAp, 1map u  cdepa.  M3obOpaxeHue
MIPOCTPAHCTBEHHBIX ¢uryp. [Tpumepst pa3BEPTOK
MHOTI'OrpaHHUKOB, HUJIMHAPA 1 KOHYCA.

[IpakTrueckas paborta «Co3nanue MoOJIeJIEd
MIPOCTPAHCTBEHHBIX (PUTYPH.

[Tonstne oOBEMA; eauHUIBI U3MepeHHs 00béMa. OO0BEM
MPSIMOYTOIBHOTO TapajuieNienunena, kyoa, hopMmybl 00béma *,

Pacno3HaBaTh Ha yepTekax, pUCYHKaxX, ONMChIBATh TUPAMULY,
npusMy, LWIMHAP, KOHYC, IIap, HM300paxaTb HX OT pPYKH,
MOJeJMPOBaTh U3 Oymaru, IUIACTHWIMHA, MPOBOJOKH U Jp. C
Hanpasisioned nomouiso. IlpuBoanTs nmpumepbl 00BEKTOB
OKPY’KaIOIIEero MUpa, UMEIOLINX (OPMBbI HA3BaHHBIX Tell.
Hcnonb3oBaTh TePpMHMHOJIOTHIO: BEpIIMHA, pedpo, TIpaHb,
OCHOBaHUE, BBICOTA, PAINyC U JUAMETP, pa3BEPTKA.

H3yuarb, ucnonb3ys 3KCIEpUMEHT, HAOJIIOJEHHE, U3MEPEHUE,
MOJIEJIMPOBAaHUE, B TOM YHUCIIE KOMIIBIOTEPHOE, U ONMHCHIBATH
CBOICTBA Ha3BaHHBIX TEJ, BHIABJIATH CXOACTBA M Pa3IN4MA:
MEXy MUPaMHUION M IPU3MOI; MEXIY HMIMHIPOM, KOHYCOM U
IAPOM.

Pacno3HaBaTh pa3BEPTKU Mapajuienenuiena, Kyba, MpHU3MBI,
NUpPaMUJIbL, KOHYCa, [WINHAPA; KOHCTPYMPOBATH JaHHbIE Tela
U3 pa3BEPTOK, CO3/aBaTh HUX MOJEIM C HalpaBAIOLICH
MIOMOUIBIO.

Co3paBaTh MoOJeM NPOCTPAaHCTBEHHBIX (uryp (u3 Oymarmy,
IIPOBOJIOKH, TUTACTUIIMHA U JIP.) C OIIOPOH Ha aJrOpUTM y4eOHBIX
NEeHUCTBUN.

HN3mepaTs Ha Moaeasix: UIMHbI pEGEpP MHOIOIPAaHHUKOB,
JMaMeTp I1apa.

Boruucasats mno  ¢opmyaam: 00bEM  TPSIMOYTOJBHOTO
napajjenenunena, Kyba; HCIojib30BaTh €AMHUIBI H3MEpPEHHS
00bEMa; BBIYUCIATH OOBEMBI TEJ, COCTABJICHHBIX H3 KyOOB,
napajiesienune0B; pemaTh 3a4a4i C pealbHbIMU JIaHHBIMU C
OTIOPO¥ Ha CTIPABOYHYIO HH(POPMAITHIO.

[HoBTOpEHUE,
000011eHME,
CHCTEeMAaTH3AMS
(20 v)

[ToBTOpEHNE OCHOBHBIX TMOHATUHA U METOJOB KypCOB 5 U 6
KJIACCOB, 000OIIIEHNE U CUCTEMATHU3aLlis 3HAHU.

BoryucisATh 3Ha4€HKs BBIPAXKEHUH, COAEPKALLUX HATYpajIbHBIC,
Lenble,  MOJOXWUTEIbHBIE W OTPULATEIBHBIE  YHUCIA,
OOBIKHOBEHHbIE M JECATUYHble  JOpoOH,  BBINOJHATH
peoOpa3oBaHusl YMCEN U BBIPAXKEHUN NPU HEOOXOJIHMMOCTH C




HANPAaBIISAIONIEH TOMOIIBIO.

Bb16npaTh c10cod cCpaBHEHUS YHUCET, BBIUUCICHU, NPUMEHATH
cBOiicTBA apu(PMETHUECKUX ICHCTBUM A palMOHaIN3aluu
BBIYMCIICHH.

PemaTh mpocreiiniue 3a1a4M U3 peaibHOMN KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHUSl U1 pEIleHus 3ajJad U3 Jpyrux
MPEIMETOB.

Pemath npocreiimue 3aa4n pa3HbIMHA CIIOCO0aMU.
OcyumiecTBasITh CAMOKOHTPOJIb BBINIOJHAEMBIX JIEUCTBUI H
CaMOIIPOBEPKY pe3yJibTaTa BHIYMCICHHI.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (I1I0 'OJAM OBYYEHUS)

7 kaacc (e menee 102 u)

Ha3zBanmue

pasaeia (TemMbl)
Kypca (4ucj10

OcHoBHOe coaep:kanue

OcHOBHBIE BU/IbI 1eATEIbHOCTH 00y4aAI0IIMXCH

4acoB)
Yucaa n [lonsiTHE panMOHAIIBHOTO YHUCIIA. CucreMaTH3HPOBATH M 000ralIaTh 3HAHUA 00 OOBIKHOBEHHBIX
BbIYMCJICHUSI. Apudmernueckue IEHCTBUS C PAIMOHAIBHBIMUA YHWCIAMU. | U JECATUYHBIX POOSX.
PanunonanbHble CpaBHeHMe, ynopsI04YMBaHUE PAIMOHAIBHBIX YKCET. CpaBHUBATH M YNOPSA0YUBATH APO0HU, IPEOOPa30BHIBAS MPU
yucia CreneHp ¢ HATYpaJIbHBIM ITOKA3aTEJIEM. HEOOXOAMMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHBIC,

(25 )

Pemnienre oCHOBHBIX 3aJay Ha ,[[pO6I/I, IPOLCHTHI U3 peanLHoﬁ

MPaKTUKH.
[IpusHaku  AENMMOCTH,  Pa3JI0KEHUS
HATypaJbHbIX YUCE.
Peanbubie 3aBUCHMOCTH. [Ipsmas
MPONOPIIMOHATIBHOCTH.

MHOXHUTCIIN

OOBIKHOBEHHbBIC B JIECATHYHBIE, B YACTHOCTU B OECKOHEUHYIO
JECATUYHYIO APOOb.

IIpumensaTe  pa3HooOpasHble  CIOCOOBI M NPHEMBI
BBIYMCJIEHHs] 3HAYEHMIT IPOOHBIX BBIPaKeHUH, COJepKaIInX
OOBIKHOBEHHbIE W  JECATUYHBIE JpOOM: 3aMEHATh IpH
HEOOXOJUMOCTH  JIECATUYHYIO  JIpoOb  OOBIKHOBEHHOM U
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOJUTH BhIpaxkeHUe K (opme,
HauOonee yaoOHOM s  BBIYMCIEHUM, MPeoOpa3OBbIBATh
JIpOOHBIE BBIPAKEHUS HA YMHOXEHHME U JIeNIEHUE JECATUYHBIX




IpoOeii K NEHCTBUAM C LEJIBIMU YHCcIaMu (P HEOOXOJUMOCTH
C HaMpapJISAIOUIEH TOMOIIBIO).

IIpuBoaUTH 4YHMCIOBbIe M OyKBeHHbIe MPUMEPbI CTEICHHU C
HaTypaJIbHBIM I1OKAa3aTCJICM, OOBSCHSAS 3HAYEHHWS OCHOBAHMS
CTETNICHN U TOKAa3aTellsl CTENCHH, HAXOJUTh 3HAUEHHs CTEICHEH

Buza a'’ (a — mo6oe palUoOHATLHOE YUCIIO, I — HATyPalbHOE
YHUCJI0) C OMIOPOM Ha CIIPABOYHYIO MH(GOPMAIIHIO.

[Tonumats cMbICa 3anMCH 0OJBIIMX YHCEJ € MOMOUIbIO

NeCATHYHBIX Apoleii U creneHei yucaa 10, npuMeHITh X B

peajibHbIX CUTYyallHAX.

IIpumMeHSATH IPU3HAKH JCTUMOCTH, PA3JI0KCHHSI HA MHOKHUTEIIH
HATypaJIbHBIX YHCET.

Pemates npocreimme 3aa4M Ha 4aCTH, IPOLEHTHI, IPOITOPLIMH,
Ha HaXOXXJeHHE IpoOH (IIPOIEHTA) OT BETUYUHBI U BETUYUHBI 110
e€ npobu (TporeHTy), npodu (MpoIeHTa), KOTOPBIA COCTaBIISET
onHa BenuuuHa oT aApyroi. IlpuBoauTh, pa3dupars,
OLIEHUBATH PA3TMYHBIE PEIICHUS, 3aMHCH PEIICHUH TEKCTOBBIX
3a/1au.

Pacno3HaBath M 00bSICHATH, OTIUPASICh HA OMIPEACIICHUS, TPSIMO
MPONOPIUOHAIbHbBIE u obpatHO MPONOPLUUOHAIbHbBIE
3aBUCUMOCTH MEX]y BEJIMUYUHAMH;, NPUBOAUTH MPUMeEPBI 3THX
3aBUCHUMOCTEH M3 pEalbHOTO MHpa, W3 JPYIHX Y4eOHBIX
MPEMETOB.

Pemate mpocteiiiirie NMpaKTHKO-OPMEHTHPOBAHHbIEC 3a4a4H

HAa  JApoOM, TPOUEHTbl, TNPAMYID H  OOpPaTHYIO

NMPONOPUMOHATBHOCTH, PONOPLHH.

AuredOpanuyeckue
BbIPaKeHUS
(27 9)

byxBennsbie Boipaxenus. [lepemennsie. [JonycTuMble 3HAYEHUS
nepeMeHHbIX. POpMyIIbL.

[IpeobpazoBanne OYKBEHHBIX BBIPa)KEHUN, PACKPBITHE CKOOOK
Y TIPUBEJICHUE TIOJJOOHBIX ClIaracMbIX.

CBolicTBa CTENEHH C HATYPAJIbHBIM MOKA3aTEIEM.
MHoOrouneHsl. Cnoxenue, BBIYUTAHUE, YMHOXEHUE

OBiaagern Ha 0a30BOM YPOBHe anredpandecKou
TEPMUHOJIOTUEN U CHUMBOJIMKOH, NPHMEHATH €€ B IIpoliecce
OCBOCHHS yUeOHOTO MaTepHaa.

Haxoauth 3HaueHUs OYKBEHHBIX BBIPDOKEHHH INPH 3aJaHHBIX
3HA4YEHUAX OYKB; BBIIIOJIHATH BBIYUCICHUS 110 (hopMyJIaMm.
BbINoJHATHL Ipe0oOpa3oBaHus LEJIOr0 BHIPAKEHHUS B MHOTOUJICH




MHOI'O4JICHOB. (DOpMy.]'ILI COKpaH_[éHHOFO YMHOKCHHA.
Paznoxxenrne MHOTOYJICHOB HA MHOKHUTEIIH.

NPUBEJCHUEM MOJO0OHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOJIHATH yYMHOXXEHHE OJHOYICHa HAa MHOTOWIEH W
MHOTOYJICHA Ha MHOTOWICH, MPUMEHSITh (HOpMYJIbl KBajpaTa
CYMMBI W KBaJpaTa pa3HOCTH C OIOPO Ha CHPaBOYHYIO
uHdOopMaIuto.

OcyuiecTBAATh PaA3IOKEHHE MHOTOWICHOB HAa MHOXHUTEIH
yTEM BBIHECEHUS 32 CKOOKH OOIEro MHOXHUTEIIS, IPUMCHEHHSI
dopMyBl  pasHOCTH KBaapaToB, (OpMysl  COKpamEHHOTO
YMHOXXEHUS C OTIOPOil Ha CIPaBOYHYIO HH(POPMAILIHUIO.
I[IpumensiTe TpeoOpa3oBaHUE MHOTOWICHOB /ISl  PEIICHHS
pa3IMYHBIX 3a/la4 M3 MATeMAaTHUKH, CMEKHBIX TPEIMETOB, W3
peanbHOMN NPAKTUKH.

3HAKOMHUTBCS C HCTOPHEH Pa3BUTHSI MATEMAaTHKH.

YpaBHeHust
U HEPaBEHCTBA
(20 v)

VYpaBHeHue, IpaBuia peoOpa3oBaHus ypaBHEHUS,
PaBHOCHJIBHOCTb YPaBHEHHUM.

JIuHeiitHOe ypaBHEHHE C OJHON NTEPEMEHHOMN

IIEPEMEHHOMN, PEILICHNE JIMHENHBIX ypaBHEHUU. Pemienne 3anay
C IOMOIIBIO YPAaBHEHH.

*JIuHeltHOE ypaBHEHHE C IByMsI IEPEMEHHBIMU U €TI0 Tpaduk *.
Cucrema 1ByX JUHEHHBIX YPaBHEHUH C IByMSI I€PEMEHHBIMH.
Pemenne cucreM ypaBHEHUH CIOCOOOM MOJCTAHOBKU U
CIIOCOOOM CIIOKEHHUSL.

Pemate nuHeliHOE ypaBHEHHE C OJJHOM IEPEMEHHOM, IPUMEH s
NMpaBuHJIa [1epexoia OT UCXOJHOIO YPaBHEHHs K PaBHOCUIIBHOMY
emy Oosee npocroro Buza. IpoBepsTs, SBISETCS I KOHKPETHOE
YHCIIO KOPHEM YPaBHEHMUSL.

IopOupaTy npuMepsl Nap 4HCEN, SBISIIOIIMXCS pPELICHUEM
JMHEWHOIO YpaBHEHUS C IBYMS IIEPEMEHHBIMH.

CTpouTh B KOOPIMHATHOM IUIOCKOCTH TpaduK JUHEHHOTO
YpaBHEHHUsI C JBYMs IEpeMEHHbIMH (IIpY HEOOXOAMMOCTU C
UCTIOJIE30BAaHUEM CMBICIIOBO OMOPHI); TONB3YSACH TpaduKoM,
NPUBOIUTH MPUMEPbI PEIICHUS YPaBHEHUS.

HaxoauTe peuieHue CHUCTEMBI JBYX JIMHEMHBIX YPAaBHEHHUM C
JIBYMsI [IEPEMEHHBIMU C OIIOPO Ha AITOPUTM yUEOHBIX ACHCTBUI.
CocTaBJITh U pemiaTh YpaBHEHUE WIN CUCTEMY YPABHEHUH 11O
YCIIOBUIO 3aJlaud, HHTEPIPETUPOBaTb B COOTBETCTBUU C
KOHTEKCTOM 33Jlayd IIOJYYEHHBI pe3yJpTaT C OINOpOM Ha
BOIIPOCHBIN IUIAH.

Koopaunarsi
U rpadukm.
DOyHKUUH

Koopaunara Ttoukm Ha mnpsmoi. YHCIOBBIE NPOMEKYTKHU.
PaccrossHue Mex 1y 1ByMs TOYKaMHU KOOPAMHATHOU MIPSAMOK
[IpssMoyronbpHas cuctemMa KOOpJAMHAT Ha INIOCKOCTH. [Ipumepsl

HN3o6paxkarTs Ha KOOPJAMHATHOU IpsAMOM TOYKH,
COOTBETCTBYIOLIUE 3aJaHHBIM KOOpAWHATAM, JIy4Hd, OTPE3KH,
HWHTCPBAJIBI; 3aIIMCbIBATh UX HA anre6panqec1<0M SI3BIKEC.




(24 1)

rpadukoB, 3a1aHHBIX popMmynamMu. UTeHue rpaduKkoB peaabHbIX
3aBUCHMOCTEH.

[Tonstue Qynkuuu. ['paduk ynkumuu. CpoiicTBa (yHKIUH.
Jluneiinast  gynkuusa. Iloctpoenme rpaduka THHEHHON
¢bynkuu. ['padux pynkmmn y =kx +b.

OTMeyaTh B KOOPAMHATHOH MUIOCKOCTH TOYKH MO 33JaHHBIM
KOOpJIWHATaM; CTPOHUTH T'paUKHd HECIOXKHBIX 3aBUCHMOCTEH,
3aJaHHBIX (QopMyJamMu, B TOM YHCIE C MOMOMIbIO HHU(PPOBBIX
nabopaTopuid.

I[IpumMeHsITh, M3y4YaTh NPEHMYIIECTBA, MHTEPNPETHPOBATH
rpadu4ecKkuii Criocod MpeACTaBICHUS M aHAIN3a Pa3HOOOpa3HOi
YKU3HEHHOW MH(}OpMALINU.

OcBanBaTth Ha 6a30BOM YpPOBHE MOHSATHE (YHKIIUH, OBJIA/ICBAThH
(bYHKIIMOHATIBHONW TEPMHUHOJIOTHEH.

Pacno3HaBaTth JMHEHHYIO QYHKIHIO ¥ = kx + b, ONHCHIBATH
e€ CBOWCTBa B 3aBUCHMOCTH OT 3HAUCHUH KOA(DPUITUEHTOB k U b
(Ipr HEOOXOAMMOCTH C OTIOPOM HA ANTOPUTM IPaBUIIA).
Ctpouts rpaduku JTuHEHHONU QyHKIMU, QyHKIMKU y = kx + b
Hcnoan3oBaTh nuudpoBbie pecypcebl s TOCTPOCHUS rpaduKoB
(GYHKIMA U U3yYEHUS UX CBOMCTB.

[IpuBOoguTE TpPUMEPHI JIMHEHMHBIX 3aBUCUMOCTEM B pPEAIBHBIX
npoleccax u sBJICHUSIX.

IToBTOpPEHME
M 000011IeHHe
(64)

[ToBTOpEHNE OCHOBHBIX MOHATHH M METOJOB Kypca 7 Kiacca,
0000111eHE 3HAHUH.

BoiOouparb, mnNpUMeEHATH CHOCOOBI  CpPaBHEHUSI  YHCEN,
BBIUMCJICHUM,  TpPeoOpa3oBaHUN  BBIPAKECHHM,  PEIICHUS
YpaBHEHHUU TIPH HEOOXOIUMOCTH C HAMPABIISIONICH MTOMOIIBIO.
OcyumecTBaSITH CAMOKOHTPOJIb BBINOJHAEMBIX JIEUCTBUI H
CaMOIIPOBEPKY pe3ysbTaTa BBIYUCICHHUM, MpeoOpa3OBaHUM,
MMOCTPOCHUH.

Pemath npocreiimme 3aa4u U3 peaabHOM KU3HU, IPUMEHSATH
MaTeMaTH4eCKHe 3HAHUS U DPEIICHHs 3aJad M3 APYyrux
MPEIMETOB.

Pemiate mpocreiilime TeKCTOBbIEe 3aJa4HM, CPaBHUBATH,
BbIOMPATH CIIOCOOBI PEIICHUS 3aa49H.

8 kiacc (ue menee 102 u)




Ha3zpanue
pasnaesa (TemMbl)
Kypca (4ucj10
4acoB)

OcHoBHOe coaep:kanue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AIOIINXCH

Yucaau
BBLIYHCJICHHUS.
KBaaparubie
KOPHU

(15 u)

KBanpartubiii kopenb u3 uncia. *[lonstue 06 uppaoHaIbHOM
yucie. JlecaTnuHble NpuOIMKeHUs UppallMOHAIbHBIX YUCEIL.
HeiictButenbHble yncia. CpaBHEHHE JeHCTBUTENBHBIX YHCe *.
ApudmeTnueckuil KBaJipaTHbI KOPEHb.

VpaBHeHue Buga x> = a.

CsaoiicTBa apudmeTnyecKux KBaJPATHBIX KOpHEH.
[IpeoOpa3oBaHue  YHUCIOBBIX  BBIPQKEHUH, CoOJEpKalluX
KBa/IpaTHbIE KOPHHU.

®opMyJIMpPOBaTh ONpeaeJIeHHe KBaJApaTHOrO KOpPHS U3 YHUCIA,
apu(QMETUYECKOTr0 KBaJPaTHOIO KOPHS MpPH HEOOXOAMMOCTH C
BHU3YyaJIbHOU OIIOPOM.

I[IpumeHsTH oOmEpalnMio W3BJICYEHUS KBAJpPAaTHOTO KOpPHSA W3
qucia, HCMOJb3YS IPU HEOOXO0IUMOCTH KAJIBKYJIATOP.
OuenuBath KBaJpaTHblE KOPHU ILEJIBIMH  YHUCIAMU U
JECSITUIHBIMH JPOOSIMHU.

CpaBHuUBaTL M YNOPSAOYMBATBH  palOHAJbHBIE U
VPPALMOHAIIbHBIE YHCIIA, 3aIIMCAHHBIE C MIOMOILIBIO KBAJPaTHBIX
KOpHEW Ip1 HEOOXOIMMOCTH € HANPaBJISAIOLIEH TOMOILBIO.

I/ICCJICIIOBaTb YpPaBHCHHUEC x2 = d, HaXOJWUThb TOYHBLIC U

npubnmxEHHBIE KOpHU 1Tpu a > 0.

HccaenoBars cBoOWiCTBA KBAaJpaTHBIX KOPHEH, MPOBOIS
YHCJIOBBIE HKCIIEPUMEHTHI C MCIOIb30BAaHUEM KaJIbKYJATOpA
(komMTIBIOTEPA).

IlpumeHaTs cBOMCTBA apH(MeTHYECKHMX KOpHeH /4
npeodPa3oBaAHUs BbIPAKEHUI.

BbinosHATh npocreiimine Npeo0pa3’oBaHUsl  BBIPAXKECHUH,
CoJlepKalluX KBaJpaTHbIE KOPHU. BrIpakaTb NEpeMEHHBIE W3
reOMEeTPUYECKUX U (pu3ndeckux GopMys nmpu HEOOXOTUMOCTH C
OINOPOI Ha MPABUJIO.

BbrunciasTh 3Ha4eHHs1 BbIPAXKEHUM, COAEPKAIMX KBaJpaTHbIE
KOPHH, UCHOJIb3Ysl IPU HEOOXOAUMOCTH KAJIbKYJIATOP.
Hcnonb3oBaTth B XOA€ PpEIIEHUs 3a4ad  JJIEMEHTapHbIE
NPEJCTABICHUS, CBSI3aHHBbIC C MPUOIMKEHHBIMU 3HAUYEHUSIMU
BEJIMYHH.

3HAKOMUTBCS C UICTOPHUEH pa3BUTHSA MAaTEeMATHKH.

Yucaa n

Crenens c 1enbIM nokazaresneM. CTaHaapTHas 3alUch YUCa.

(I’OpMy.]'[I/IPOBaTL onpeaejJIeHue CTCIICHU C LCJIbIM IMOKAa3aTCJIEM




BBLIYHCJICHUS.
Crenenn

¢ HeJbIM
NnoKa3arejieM
(74)

Pa3mepbl 00BEKTOB OKpYyXaromero Mupa (0T 3JIeMEHTapHBIX
YaCTHI[ 10 KOCMHUYECKUX OOBEKTOB), JJIUTEILHOCTh MPOIIECCOB
B OKpY’KaloIeM MHpE.

CBolicTBa CTENEHH C 1IEJIBIM I10Ka3aTelIeM.

(mpu HEOOXOAMMOCTH MO BU3YATbHOMN OTOPE).

IpeacTaBisTh 3anUCch OOJBIINX U MAJIBIX YHUCEIT B CTAHAaPTHOM
Buje. CpaBHMBATBh UWCIa M BEJIUYMHBIL, 3alMUCAHHBIE C
UCHoJbp30BaHueM crenenu 10.

HUcnosb30BaTh 3amMCh 4YHUCEN B CTaHAAPTHOM BHUAE I
BBIPQKEHUSI Pa3MEpPOB OOBEKTOB, JUIMTEIBHOCTH MPOIECCOB B
OKPY’KaIOIIEM MUDE.

®opMyJIMpOBaTh, 3allUCHIBATH B CUMMBOJIMYecKOil (opme u
WIIOCTPUPOBATHh NPHUMEPAMHU CBOWCTBA CTENEHH C LEJIbIM
nokasareneM (OpM  HEOOXOIUMMOCTH €  HUCIOJb30BAaHUEM
BU3YaJIbHOU OTOPHI).

IIpumensaTe cBoiicTBAa cTeleHUW [ NpeoOpa3oBaHUS
BBIPAKECHUM, COAEpKAIIMX CTENEHU C IEJbIM IOKa3aTeleM C
UCTIOJIb30BaHUEM  CIIPAaBOYHOH MHPOpMaUWU. BbINOJHATH
AEMCTBMSA C YWCIAMH, 3alUCAHHBIMA B CTaHJAPTHOM BHJE
(YMHOK€HUE, JIeJIeHNE, BO3BE/ICHUE B CTETICHB).

Auaredpanvyeckue
BbIPasKeHM .
KBaaparublii
TPEX4JIeH

(CRY)

KBanpathslil TpéxuneH. Pa3noxeHue KBaapaTHOrO TpEXUJICHA
Ha MHOXHTEIIH.

PacnosHaBare  KBaJgpaTHBIM  TPEXYICH,  yCTaHABIUBAThH
BO3MOKHOCTB €TI0 Pa3JI0KEHHsI HA MHOKUTEIH.

PackinaapiBaTh Ha MHOXKHTEJIM KBAJAPaTHbIM TPEXWIEH C
HEOTPULATENbHBIM JUCKPUMUHAHTOM TpU HEOOXOJAMMOCTH C
OIOPOM Ha aJITOPUTM IIpaBUIIA.

AJiredpanyeckue
BBIPasKeHHS.
Anredpanueckast
ApooOL

(154)

Anrebpanyeckas qpo0s. [JomycTumpie 3HaYEHUS TIEPEMECHHBIX,
BXOJISIIIUX B anredpanyeckue BolpaskeHust. OCHOBHOE CBOHCTBO
anreOpandeckoit npoou. CokpaiieHue 1pooei.

Crnoxenue, BBIYUTAHUE, YMHOXEHUE U JieNieHue
anrebpanveckux Jpobeil. IlpeoOpazoBanue BbIpakeHU,
coJiepKaluX anredpandeckue Apoou.

3anuceiBath anredpanyeckue Belpaxkenus. Haxogutb o6nacth
OIpEEIICHUS PALIUOHAIBHOTO BBIPAXKECHMUS.

BbINOJHATHL YKCIIOBBIE MOJCTAHOBKU M BBIYUCIATH 3HaUCHUE
JIpoOu, B TOM YHCIIE ¢ TOMOIIBIO KaIbKYJIATOPA.
®opMyJIMPOBaTh OCHOBHOE CBOMICTBO airedpanyeckoil npobu
U NPUMEHATD €ro JJis peoOpazoBaHus Jpoleit.

BoinoaHaTs fAelicTBUA ¢ anreOpanyeckUMH JpoOsSMHU  TPU
HEOOXOJMMOCTH ¢ HampaBisomeil nomompbo. I[IpumeHsaTs
npeoOpa3oBaHMs BBIPAKEHUHN I pelIeHus 3aaad. Beipaxkarth
nepemennbie u3 Qopmyn (PuU3NYECKUX, TEOMETPUUECKUX,
OTNHUCHIBAIOIIUX OBITOBBIC CHUTYallMH) IPH HEOOXOIUMOCTH C




HaIpaBJISIONIEH MTOMOIIBIO.

YpaBHeHust

U HEPaBEeHCTBA.
KBaaparusie
YPaBHEHHS
(154)

KBanpatHoe ypaBHenue. HemonaHoe KBagpaTHOE ypaBHEHHE.
dopmyiia KopHEH kBagpaTHOro ypaBHeHus. *Teopema Buera™.
Pemenue ypaBHeHumii, cBOAAIMXCS K KBaJApaTHbIM. [IpocTeiimne
JIPOOHO-pallMOHANIBHBIC YPAaBHEHUSI.

Pemrenne TEKCTOBBIX 3a7ad € IOMOINBIO  KBaJIpaTHBIX
YPaBHEHUH.

Pacno3HaBaTth KBaJpaTHbIE ypaBHEHUS.

3anuceiBaTh (oOpMysy KOpHEH KBaJApaTHOIO YpaBHEHUS;
peliaTh KBaJpaTHble YPaBHEHUS] — IIOJIHbIE U HEMOJHbIE (C
UCIIOJIb30BaHUEM CIIPABOYHON MHPOPMALIUN).

I[IpoBoauTh  mpocTeiiliue  HCCAEJOBAHMS  KBAJpPaTHBIX
YPaBHEHHUHU.

Pemiats ypaBHeHusi, CBOASIIMECS K KBaJAPAaTHBIM, C IOMOIIbIO
npeoOpa3oBaHuil U 3aMEHOM TepeMEHHON € ONOPOH Ha aJrOpUTM
paBuIa.

HaOnropate M aHAJIM3MPOBATBH CBSI3b MEXAY KOPHAMH U
KO3 UIIMEeHTaMH KBaJAPaTHOTO YPABHEHHUS.

*[TpumeHATH TEOpEMY Buera TUIS peleHus
3a/1a4 (C UCIoJIb30BaHUEM 00pasia)™.

Pemats TekcTOBBIE 3aJa4M anreOpanvyeckuM CHocoOOM:
NEPEXOJIUTh OT CJIOBECHON (HOPMYIMPOBKH YCIOBUS 3aJaud K
anreOpanyeckoi MoJenu MyTEM COCTaBJIEHUS YpaBHEHUs (TIpH
HEOOXOJUMOCTH C  HampaBJAIOIIEH TMOMOINBIO);  pelaTh
COCTaBJIEHHOE YPAaBHEHUE; UHTEPIIPETUPOBATH PE3YJILTAT.
3HAKOMMTBCS € MCTOPUEH pa3BUTHS aareOpsbl.

YpaBHeHust

U HEpaBeHCTBA.
Cucrembl
YPaBHeHUil

(13 v)

JIuHeiiHOE ypaBHEHHE C JABYMS INE€PEMEHHBIMHU, €ro rpaduk,
MIPUMEpPHI PEIICHNS YPaBHEHUH B LEJIbIX YHCIIAX.

Pemenne cuctem AByX JIMHEHHBIX YpPaBHEHHUH C ABYMs
nepeMeHHbIMU. [Ipumepbl perieHus CUCTEM HETUHEHHBIX
YPaBHEHHUN C IByMs IEPEMEHHBIMH.

*I'padpuueckas  uHTEpmpeTanusi ypaBHEHUS C  JABYMS
NEPEMEHHBIMH U CUCTEM YPAaBHEHUH C ABYMs IIEpEMEHHBIMH *,
Pemrenne TeKCTOBBIX 3aJ1a4 C IOMOLIBIO CUCTEM YPABHEHUM.

Pacno3naBaTh nuHEIHBIE YPAaBHEHUS C IBYMS IEPEMEHHBIMH.
Crpoutb rpaduku JMHEHHBIX YpaBHEHHH, B TOM 4HCIIE
HCNOJb3ysl HuppoBbIe pecypchl (IpU HEOOXOIUMOCTH C
OTOPOM Ha alITOPUTM Y4E€OHBIX AEUCTBUM).

Pa3nuyate napasuienbHble M NEPECEKAIOLIMECs MPSIMbIE 10 UX
YpaBHEHUSIM.

Pemiare cucremMbl [ABYX JIMHEHHBIX YPaBHEHUU C JBYMsd
NEPEMEHHBIMH MOJACTAHOBKOM U CIIOKEHUEM.

Pemath npocreiiniyie CUCTEMbI, B KOTOPBIX OJHO U3 YpaBHEHUI
HE SIBJISIETCS IMHEHHBIM IIPU HEOOXOJMMOCTH C HAIpPaBIISIOLIEH
HOMOILBIO.

*[IpuBoauTh rpauuecKyl0 HHTEPHPETALMI0 PELICHUS




yYpaBHEHUS C ABYMsI IEPEMEHHBIMH M CUCTEM YPaBHEHUH C IBYMS
nepeMeHHBIMH. *
PemaTth TeKcTOBBIE 321a4HU aNTreOpayecKUM CIIOCOOOM.

YpaBHeHnus YucnoBsle HEPaBEHCTBA U UX CBOMCTBA. DopMyJIMpPOBATH CBONCTBA YUCIIOBBIX HEPABEHCTB,

Y HEpaBeHCTBA. HepaseHnctBo ¢ 01HOM nepeMeHHOM. JInHelHbIe HEpaBEHCTBA C | MIUTIOCTPUPOBATH UX HA KOOPIAUHATHOMN IIPSIMOM.

HepaBencrBa olHOM mnepemMeHHOW U uX pemeHue. Cuctembl JHHEWHBIX | [IpuMeHATH cBOWCTBA HEPABEHCTB B XO/I€ PELLICHUS 3a/1a4.

(12 9) HEPABEHCTB C OJJHOU IIEPEMEHHOM U UX pELICHUE. Pemiare JsMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,

N300paxenue perieHns JMHEHHOr0 HEpaBEHCTBA U UX CHUCTEM | M300paxkaTh pellieHrne HEPaBEHCTBA Ha YHUCIOBOM MPSAMOH.
Ha YUCJIOBOU IIPSIMOM. Pemiath cucteMbl TMHEHHBIX HEPABEHCTB, H300pakaTh pelIeHUE

CUCTEMbI HEPaBEHCTB Ha YKCJIOBOM MPSAMOI MpU HEOOXOAUMOCTHU
C BU3yaJbHOM ONIOPOU.

DyHKIUH. [lonstue ¢yuxuuu. OO6macTh omnpeneneHus U MHoxecTBO | Mcmosib3oBaTh  (QYHKUIMOHANBHYI0O ~ TEPMHHOJOTHIO M

OcHoBHBIE 3HaueHu QpyHKkuuu. CrocoOsl 3a1aHus GYHKLIUH. CHUMBOJIMKY.

NOHATHS I'paduk ¢pynkmuu. CpoiicTBa QyHKIMH, UX OTOOpakeHHe Ha|BbluMcaATHL 3HaYeHMs QYHKUUHN, 3aJaHHBIX GopMmynaMu (TIpU

Sy) rpaguxe. HEOOXOJIMMOCTH  HCIOJBb30BaTh KaIbKYJIATOpP); COCTABJATH
TaldauIbl 3HAYeHUH QYyHKIUY.
Crpouthb o Toukam rpaguku QyHKIUI.
OnuceiBaTh cBOlicTBa (QYHKIUMU HAa OCHOBE €€ rpaduueckoro
OpEICTaBICHUs TpPH  HEOOXOJUMOCTH C  HalpaBIIAIOLICH
MTOMOIIBIO.
Hcnoab3oBaTh  QYHKUHMOHAJIBHYIO  TEPMHHOJOTHIO M
CHUMBOJIMKY.
HccaenoBath mpumMepsl rpaduKoB, OTPAKAIOUIMX peabHbIe
npoueccsl U sApieHus. IlpuBoauMTH NMpHMepbI IPOLIECCOB H
ABJICHUM C 3aJJaHHBIMU CBOWCTBaMU.
Hcnosb30BaTh KOMIBIOTEPHBIE MPOrPAMMBI ISl IOCTPOEHHUS
rpaduKoB PyHKIUI U U3yUeHHs UX CBOMCTB

DOyHKIHH. Urenne wu mnoctpoenue rpadukoB ¢yHkuuid. Ilpumepsi| Haxoauts ¢ mnoMoumbio rpadpuka QyHKIUYN 3HAUCHUE OJHOM U3

YuciioBbIe rpaduKoB (PyHKIUHI, OTPasKAIOIINX peallbHbIE MPOLIECCHI. paccMaTpUBaEeMbIX BEJIMYUH I10 3HAYEHUIO IPYTou.

GyHkuuu OyHKIMH, OIHUCHIBAIOIIUE IPSMYIO " oOpaTHy!o | B HecnokHbIX cilydasx BbIpazkaTh (opMyJioii 3aBHCHMOCTH

O

MIPOIMOPLIMOHANIbHBIE 3aBUCUMOCTH, UX Tpaduku. ['umnepbdona.

MCXKAY BCIIMYHMHAMMU.




2

I'paduk pynkuum y = x°.
Oynkmuny = x%,y = x°,y = Jx,y = I)—E;
pellieHre ypaBHEHUI U CUCTEM ypaBHEHHIA. ¥

*rpaduueckoe

OnuceiBaTh XapakTep W3MEHEHMs OJHOW BEIUYMHBI B
3aBUCUMOCTH OT U3MEHEHUs APYroit

Pacno3snaBath Buabl u3ydaemblx (yHkiuid. Iloka3piBaTh
CXeMATH4YeCKH II0JIO)KEHHE Ha KOOPAHMHATHOM IUIOCKOCTH
rpapukoB  QyHKUMi BHma: y = x%, y = X3,
y =%y =5

Hcnoab3oBath PyHKIHOHAJIBHO-TPApHUYECKHE
NpeacTaBJCHUs JJIs PEIIEHUS U UCCIIEI0BAHUS YPAaBHEHUN U
CHUCTEM ypaBHEHUM.

IIpumensiTe 1MPOBBIE pecypebl Ui NOCTPOSHUS T'padHUKOB

GbyHKIHA.

IToBTOpPEHME [loBTOpEHNE OCHOBHBIX MOHATUH M METOJOB KypcoB 7 U 8
1 00001IeHIe KJaccoB, 00001IeHre 3HAHUH.
6)

IIpuMeHsiTE CcHOCOOBI  CpaBHEHUS 4YMCEJl, BBIUUCIICHUH,
npeoOpa30BaHMl BEIPAKEHUH, PEIIEHUS YPaBHEHUH.
OcyuiecTBASITH CAMOKOHTPOJIb BBITIOJHAEMBIX JIEUCTBUI U

CaMONIPOBEPKY pe3ysbTaTa BBIYUCICHHH, MpeoOpa3oOBaHHM,
IIOCTPOEHUM.
Pemars, 3amaum W3 peajJbHOM JKU3HH, TPUMEHSAThH

MAaTCMAaTUYCCKHUEC 3HaHUA [Jid PpCHICHUSA 3aJad U3 JpYyTrux
IPEMETOB.

Pemath TekcTOBBIE 321a4H, CPABHUBATH, BLIOMPATh CIIOCOOBI
pelIeHus 3a/1a4H.

9 kaacc (e menee 102 u)

Ha3Banue
pasaea (TemMbl)

OcHoBHOe coiep:kaHue
Kypca (4uciao

OcHOBHBIE BHbI 1€ATEJILHOCTH 00y4al0IIMXCS

4acoB)
Yucaa n ParnmonanbHeie ncia, *UppalioHABHBIC YHCIa, KOHEUHbIE 1 | Pa3BUBaTh mpeacTaBieHHsi O 4YHCIAX: OT MHOJXECTBA
BBIYUCJ/JICHUS. 6€CKOHCLIHBIG JACCATUYHBIC I[pOGI/I. MHokecTBO HAaTypaJIbHBIX YUCCIT 1O MHOXKCCTBA ﬂeﬁCTBHTCHBHBIX qucCell.




JlelicTBUTEIbLHDbIE
yucaa

JNCHUCTBUTENBHBIX  YHCEN;, JCWCTBUTEIbHBIE UHCIA  Kak
OCCKOHEUYHBIC JecATUYHBIC JapoOu. B3anMHO 0mHO3HAYHOE

O3HAKOMHUTLCA C BO3MOKHOCTBIO MpeCTaBICHUS
JNEUCTBUTEILHOTO YMCIIa KaK OECKOHEYHOUM JECATUYHOU IpooH,

) COOTBETCTBUE MEXIY MHOXECTBOM JCUCTBUTENIbHBIX YHCEN U|NPUMEHSITh JCCITHUYHBIE TNPUONIMKEHUS pPAMOHAIBHBIX H
MHOKECTBOM TOYEK KOOPJIUHATHOMN MPSIMOM. UPPALMOHAIIBHBIX YUCEI.
CpaBHeHue  JEWCTBUTENBHBIX  uucen, apudmeTndeckue | *3anucbiBaTh, CPaBHMBATDH u YHOPSiI0YMBATH
JIEHCTBUA C NEUCTBUTEILHBIMA YUCIaMU. * JIefiCTBUTEIIbHBIE Yuciia *.
[TpubnmxkEHHOE 3HaYCHHE BEIMYMHBI, TOUHOCTb NPUOIMKEHHS. | BBINOMHATDL, coyeTass YCTHbIE M NHUChbMEHHbIE MPHEMBI,
Oxpyrinenue wuyucen. Ilpukuaka W oOlEHKa pe3yJbTaToB|apu(pMeTHUYecKHe [eiCTBHSI C palMOHAIBHBIMH UHCIAMU;
BBIYMCIICHUM. HAXOAMTh 3HAUYCHMS CTENEHEH C LeJbIMU IOKa3aTelAMU U
KOPHEW; BBIYMCJIATH 3HAYCHUS] YUCIOBBIX BBIPAKECHUN.
Honyuyurs mnpeacTraBjieHHe O 3HAYUMOCTH JCHCTBUTEIBHBIX
4yCel B IPAKTUYECKOM ESITEIIBHOCTH YEJIOBEKa.
AHAIM3UPOBATh M [JeJaTh BBIBOAbI (IOCJIe COBMECTHOIO
aHaJM3a) O TOYHOCTU NPHOMMKEHHS NEHCTBHTEIBHOTO YHCIIA
P PELLIEHNH 3a/1a4.
OKpyrJfiTh [CHCTBUTEIIBHBIE YKCIIA, BBINOJHATH NMPUKHAKY
pe3yibTaTa  BBIUMCICHUN, ONEHKY 3HAY€HUN  YHCIIOBBIX
BBIPAKCHUM.
3HAKOMUTBHCA C UCTOPUEN Pa3BUTHA MATEMATHKH.
YpaBHeHus JIuneiiHoe ypaBHeHue. PemieHune ypaBHeHui, cBomsamuxcs k|OcBauBaTh, 3alOMHHATHL M NPHUMEHATH rpaduyeckue
U HEPaBEeHCTBA. JIMHEWHBIM. MeTOAbI NPU PELICHUH YPaBHEHUW, HEPABEHCTB M UX CHUCTEM
YpaBHeHust KBangparnoe ypaBHenue. PemieHue ypaBHEHHH, CBOIAIIUXCS |(MMPU HEOOXOJUMOCTH C OINOPOM Ha alrOPUTM YYEOHBIX
¢ OJHOI K KBaJIpaTHbIM. buKkBasipaTHbIe ypaBHEHHUS. NEeNCTBUIN).
nepeMeHHOH *[Ipumepbl pemieHUs ypaBHEHUM TpeThbell u 4deTBEpTOl | Pacmo3HaBaTh 1ieble U JpOOHbBIE YpaBHEHUS.
(14 9) CTeneHel pa3ioKeHHEeM Ha MHOKUTEIH. * Pemiate JiMHeiiHbIe W KBA/IPaTHbIE YPAaBHEHHs, YPaBHEHUS,
Pemenue npoOHO-paliOHAIBHBIX YpPaBHEHUH. CBOJAILIMECS K HHUM, IMpOCTEHIINEe JIpOOHO-pallMOHAIbHbIE
Pemenne TeKCTOBBIX 3a7a4 aare0OpanyecKuM METOIOM. YpaBHEHHUS.
IIpeanaraTh BO3MOXHBIE CITOCOOBI pEeIIEHHs] TEKCTOBBIX 3ajad,
00Cy1aTb HMX M PpemaTb TEKCTOBbIE 3a/auyd PpPa3HbIMU
crocobamu.
3HAKOMHUTBCS ¢ HCTOPHEN Pa3BUTHS MaTEMaTUKU
YpaBHeHust JluneitHoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €r0 Tpaduk. |OcBauBaTh M NPUMEHATH MPUEMBI PEIICHUS CUCTEMBI JIBYX




1 HEPaBEHCTBA.

Cucrema ABYX JIMHEMHBIX ypaBHCHI/Iﬁ C ABYMd IICPEMCHHBIMU

JIMHEMHBIX ypaBHCHI/Iﬁ C ABYMs NIEPEMCHHBIMH U CUCTCMBI IBYX

Cucrembl n e€ pemeHue. Pemenue cucreMm JByX YpPaBHEHMM, OJHO W3 |ypaBHEHHH, B KOTOPBIX OJHO YPAaBHEHHUE HE SBISACTCS JTUHEHHBIM
YPaBHeHMH KOTOPBIX JIMHEHHOE, a IPYroe — BTOPOM CTEIIEHHU. (1o BU3yasbHOI omope).
(14 9) I'paduueckas mHTEpIIpEeTAalsl CUCTEMbI ypaBHEHH ¢ OByMs | Mcnmoab3oBaTh (QyHKIMOHATBHO-TpaduYecKue NpeiCcTaBICHUS
IIEPEMEHHBIMHU. JUIsl pelieHHUs1 M MCCIeI0BAHUS YPABHEHUN U CUCTEM.
Pemenune TeKCTOBBIX 337124 areOpandecKuM CIIOCOOOM. AHATU3MPOBATHh TEKCTHI 33/1a4, peliaTh UX ajareOpandecKum
CHocOoOOM: MePeX0auTh OT CIIOBECHOH (hOPMYIUPOBKHU YCIOBHS
3a/1a4M K anredpandeckoi MoAeau NyTéM COCTABIICHUS CUCTEMBI
YPaBHEHHI; PpelaTbh COCTaBICHHYIO CHCTEMY YpPaBHEHHI;
HHTEPNPETHPOBATH PE3YJILTAT.
3HAKOMHTBCS C HCTOPHEH Pa3BUTHS MaTEMaTUKN
YpaBHeHnus YucnoBble HEPaBEHCTBA U UX CBOMCTBA. Yurarb, 3aluCLIBATH, IIOHHMAaTh, MHTEPIPETHPOBATH
U HEPaBEHCTBA. JInneliHbIe HEPABEHCTBA C OJHOM NIEPEMEHHON U UX PELICHUE. |HEPABEHCTBA; UCIIOJIB30BaTh CUMBOIIUKY U TEPMUHOJIOTHIO.
HepaBencrBa CucreMbl TUHEMHBIX HEPABEHCTB C OJHON MEpeMEHHOW U X | BLIMOJHATHL MpeoOpa3oBaHKs HEPABEHCTB, MCNOJIb30BATh IS
(16 9) pelieHue. npeoOpa30BaHus CBOWCTBA YHCIIOBBIX HEPABEHCTB.
KBagparHble HEpaBEHCTBA U UX PELICHHUE. Pacno3HaBaTth JIMHEWHBIC U KBaJPAaTHBIE HEPABEHCTBA.
I'papuueckass  uHTEprmpeTanuss HEpaBEeHCTB M cucTeM | PemiaTb  JMHEHHBIE  HEPaBEHCTBA, CUCTEMbl  JIMHEHHBIX
HEPABEHCTB C JIBYMs IEPEMEHHBIMU. HEPaBEHCTB, CHCTEMBl HEPABEHCTB, BKIKOYAIOLIMX KBaJIpPaTHOE
HEPABEHCTBO, U PEIIATh UX; 00CYKAATh I1OJTYyUCHHbIE PELICHMSL.
H3006paxkaTh penieHre HEPABEHCTBA U CHCTEMbI HEPAaBEHCTB Ha
YUCJIOBOW TPsAMOH, 3aNMCBIBATH pELICHHE C IOMOIIbIO
CHUMBOJIOB.
Pemats KBajpaTHble HEPABEHCTBA, MCIONB3Yys Tpaduueckue
IIPEACTABIICHMUS.
OcBauBaTh W NPHMEHATb HEPABEHCTBA IIPU PELICHUU
Pa3JIMYHBIX 3a/1a4, B TOM YHCJIE IPAKTUKO-OPUEHTHPOBAHHBIX.
DOyHKIHA KBangparuunas ¢ynknus, e€ rpadpuk u cpoiictBa. [lapaGona, | Pacno3naBaTh Buabl U3y4aeMbIX (YHKUUH; WIJIIOCTPUPOBATH
(16 v) KOOPJMHATHI BEPIIMHBI TapadoIIbl, OCb CHMMETPUHU Napabosbl. |CXeMaTHYeCKH, 00bSCHATH PACIOIOKEHWE HAa KOOPIWHATHOM

Crenennble (pyHKIMU ¢ HATypaIbHBIMH IIOKa3aTeNsIMH 2 U 3,
UX rpaduKu 1 CBONCTBA.
I'paduku pynkumii: y = kx,y = kx + b,,y = ax’,y = ax’,

k
y=Avxy =2

IUIOCKOCTH rpadukoB GyHKIMM Buga: y = kx,y = kx + b, ,y
= c;{xz, % = ax’,
y =Xy = ~ B 3aBHCHMOCTH OT 3HAYCHHH KOd(PUINCHTOB;

OIIMCHLIBATH X CBOUCTBA.




Pacno3naBaTh KBaJpaTUUHYIO (QYHKIHUIO 1O QopMyIIe.
I[IpuBoauTL mNpPUMEPbI KBAJAPATUYHBIX 3aBUCUMOCTCH W3
peasibHOM KU3HU, (PUZUKH, TEOMETPHH.

BoisiBasITH 1 000011aTh OCOOCHHOCTH Tpadrika KBaAPATUIHON
Gynkuum y = ax> + bx + ¢ (upu HEOOXOAUMOCTH C
HaIPaBJISAIONIEH TOMOIIIBIO).

CTponTh M H300paKaTh CXeMaTHYeCKH IPaPUKN KBaAPATHUHBIX
(yHKUMI, 3a1aHHBIX QOpMyJIaMu BUAA Y = ax’,y = ax’ + ¢,y
= a(x + p)? y = ax* + bx + ¢ (npu HEOOXOOUMOCTHU C
BHU3YyaJIbHOW OTIOPOi).

AHAJIH3UPOBATH U MPUMEHSITH CBOHCTBA N3YUEHHBIX ()YHKIIHHA
JUIE WX TOCTPOEHHs, B TOM YHCIE C IOMOIIBIO HU(POBBIX

PECYpPCOB.

YucioBble
nocjaea0BaTeJbHOC
T™H

(15 9)

TlousTue 4YnCcIOBOM IIOCIIEIOBATEIILHOCTH.

3amaHue TMOCIeN0BATeIbHOCTH PEKYPPEeHTHOU (GopMyloi u
(dhopMyII0# 1-TO YIeHA.

ApudmeTrnueckass U reomeTpudeckas mnporpeccurd. Oopmysl
n-ro 4jeHa apu(pMeTU4YEeCKOW U reOMeTPUUECKON Mporpeccuil,
CYMMBI [IEPBBIX 7 YICHOB.

*N300pakeHre WICHOB apu(PMETHIECKOW M TeOMETPUICCKOM
MPOrpeccuil TOUKaMu Ha KOOPJAUHATHOM MIOCKOCTH.
JIMHEHBIN ¥ YKCTIOHEHIMAIIBHBIA POCT.

Crno>xHbI€ MMPOLIEHTHL *

OcBauBaTh M NPUMEHATH UHJEKCHbIE 0003HAUEHUS, CTPOUThH
peyYeBble BBICKA3bIBAHUSI C MCIOJIb30BAHUEM TEPMUHOJIOTHH,
CBS3aHHOM C MOHSATUEM MOCJIEI0BATEIILHOCTH.

AHanu3upoBaTh GOpMyJIy #-TO 4YJ€Ha MOCIeI0BaTeIbHOCTU
WIA  PEKYppeHTHyI0 GopMyldly M  BBIYUCIAATH  WICHBI
NOCJIEI0BATEIbHOCTEN, 3aJaHHBIX  JTHUMH bopmynamu.
¥YcranaBanBatb 3aKOHOMEPHOCTh B [IOCTPOCHUHU
IIOCJIEI0BATEIBHOCTH, €CJIM BBINMCAHBI IIEPBBIE HECKOJBKO €€
YJIEHOB.

PacnosHaBath  apupMEeTHYECKYl0 M T'€OMETPHUYECKYIO
IIPOrPECCUU MPHU Pa3HBIX croco0ax 3aJaHusl.

Pemars 3amaun ¢ wucnoib3oBaHueM (OpMyN #-ro  4ieHa
apu@MeTHUYeCKOil U TeOMETPUUYECKON MpOrpeccuil, CyMMBbI
HEPBBIX /1 YWICHOB C OMOPOH Ha CLIPAaBOYHYIO HH(POPMALHIO.
*N300pakaTh WICHB I[OCJIEIOBATEILHOCTH TOYKAMU Ha
KOOPJIMHATHOM MJI0CKOCTH *.

PaccmaTpuBaTh NpuMepbl POLECCOB U IBJIEHUI U3 pealbHON
KHU3HHM, WUIIOCTPUPYIOLME HM3MEHEHUE B apUPMETHYECKOH
OPOTPECCUU, B TEOMETPHUECKOW mporpeccuu; *u3o0pakaTh
COOTBETCTBYIOIME 3aBUCUMOCTHU TpapuuecKu™.




Pemate mpocreiilime 3a4a4uW, CBS3aHHBIE C YHCIOBBIMH
HOCJICIOBATENBHOCTSIMYA, B TOM YHCJIE 3a7addl W3 pealbHOM
KHM3HA  C  WUCIOJNIB30BaHUEM  LUQPOBBIX  TEXHOJOTHH
(3MEKTPOHHBIX TAONHUI, IPahUIECKOTO KAIBKYJIATOPA H T.IL.).
*PemiaTh 3a/1a4M Ha CJIOKHBIC MPOLECHTHI, B TOM YHCJIE 33Ja4H
U3 PeaTbHOM MPAKTHUKH (C UCTIOIB30BAHUEM KAJIBKYJIATOpA). *
3HAKOMHTBCH C HCTOPUEH Pa3BUTHS MAaTEMAaTUKU.

IMoBTOpEHUE,
00001IEeHME,
CHCTEeMATH3 AU
3HAHUH

(18 )

YUnucaa u BbIYHCIeHHMs (3alUCh, CPAaBHEHHE, NEUCTBHUS C
JEUCTBUTEIbHBIMU YHUCJIAMH, YMUCIIOBas MpsMasi; MPOLECHTHI,
OTHOIIIEHUS, TIPOTMIOPIINH; OKPYTIICHUE, TPUOTUKEHUE, OIICHKA,;
pelIeHrne TEKCTOBBIX 33/1a4 apu(PMETHIECKUM CTIOCOO0M).

Auaredpanyeckue BBIPaKCHHUS (mpeobpazoBaHue
anredpandeckux BbIPAKEHUH, TOMMYCTUMbIE 3HAUCHUS).
@yHkuuu (IOCTPOCHHME, CBOMCTBA H3YYEHHBIX (YHKIMH;
rpaduuecKkoe pereHre ypaBHEHHI U UX CHCTEM).

OnepupoBaTh NOHATUSIMM: MHOXECTBO, IOJMHOXECTBO,
omepanuy HajJ MHOXKECTBaMHU; HCIHOJb30BaTh Trpaduueckoe
MPEJCTABICHUE MHOKECTB Il ONMKMCAHUS PEAJbHBIX MPOLIECCOB
U SIBIICHUH, IPU PEIICHUH 3a]1a4 U3 APYTUX YUEOHBIX MPEAMETOB.
AKTYya/Iu3MpoOBATh TEPMUHOJIOTHI0O U OCHOBHbIE JeHCTBUS,
CBSI3AHHBIC C YMCJAMM: HATYpajJbHOE 4YHCIO, IPOCTOE U
COCTAaBHOE YMCJIA, JECIUMOCTh HATypaJbHBIX YHCEN, MPU3HAKU
JIENUMOCTH, 1eJI0€ YHCIIO, MOIYJh 4YHCla, OOBIKHOBEHHAs U
JeCATUYHAS APOOH, CTAaHIAPTHBIA BUJ YWCIIA, apuPMETHISCKUAN
KBaJpaTHbIA KOPEHb.

BbInoJHATH 1eldCTBHS, CPABHUBATH U YIIOPAA0YMBATH YUCIIA,
NPEACTABIATh YWCIAa Ha KOOPAMHATHOM MpPSIMOM, OKpYIJIATH
YUCIa; BBINOJHATH TPUKHAKY M OLEHKY pe3yJibTara
BBIUMCIICHUI.

PemaTh TekcToBBIE 3224 apUPMETUUECKUM CITOCOOOM.
Pemars npakTuyecKue 3a1a4u, COACpKAIIUE MPOILECHTHI, 10JIH,

YaCcTH, BbIpaXKalollue 3aBUCHUMOCTU: CKOPOCTb — BpeMsi —
paccTosiHMe, II€Ha — KOJIMYECTBO — CTOUMOCTb, OOBEM
paboThl — BpeMsi — MPOU3BOIUTEILHOCTD TPY/Ia.

Pa30upath peanbHble KU3HEHHbIE CUTyallud, (OpMYJIHPOBATH
HX Ha A3bIKC MATCMATHKH, HAXOAUTbL PCHICHUC, ITPHUMCHIA
MaTeMaTHYECKUH armapar, MHTepIpeTHPoOBaTh PE3yIbTaT
OnepupoBaTh MOHATHSIMH: CTEIIEHb C IEJIBIM TIOKa3aTeleM,
apupMeTHIecKuit KBaJIpaTHBIN KOpEHB, MHOT'OYJIEH,
anredpanyeckas 1poOb, TOXKAECTBO.




BbINOJHATL OCHOBHBIE JAeiiCTBMS: BBINONHITH PacuéThl IO
dopmyrnam, TpeoOpa3oBBIBATh MeNble, APOOHO-pAalMOHATBHbIC
BBIPQXKEHUS U BBIPAXEHHS C KOPHAMH, PEalli30BHIBATh
pa3ioKeHne MHOTOWICHa Ha MHOXXHUTEIH, B TOM YHCIE C
UCIIONIb30BaHuEM (OpMyJl Pa3HOCTH KBAApPaTOB M KBajpara
CYMMBI M Pa3HOCTH (C OMOPOW Ha CHPaBOYHYIO MH(OPMAIHUIO);
HAXOAWTh JOIYCTHUMbIE 3HAYCHHs MEPEMEHHBIX JUIsl POOHO-
palOHAIBHBIX BBIPAKEHUM, KOPHEH.

MopenupoBath ¢ NOMOIIBIO (POPMYJT pealibHbIe MPOLECCHl U
SIBJICHUSI.

OnepupoBaTh NOHATUAMM: QYHKIUSA, TpaduK QYHKIMH, HYITU
(GYHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, IPOMEKYTKH
BO3pacTaHus, yObIBaHUS, HAMOOIbIIIee U HAUMEHbIIIee 3HAYCHUS
byHKIMN.

AHAJIU3UPOBATh, CPABHUBATH, 00CYK/AaTh CBOMCTBA (DYHKITHH,
CTPOUTH UX TpapUKH.

OnepupoBaTh NOHATHAMM: TpsMas TPONOPIUOHATBLHOCTD,
oOpaTHas  TPOMOPIMOHATBHOCTh,  JIMHEWHas  (QyHKOUA,
KBaApaTuyHas QyHKIus, napadona, runepooa.

Hcnoan30BaTh rpadgukH 17 ONpeieIeHus CBOMCTB, MPOIIECCOB
U 3aBHCHUMOCTEH, N7 pelleHus 3anad M3 OpYyrux y4deOHBIX
NPEMETOB M peabHON JKU3HHU; MOAEJIMPOBATH C IOMOIIBIO
rpauKOB peanbHbIE MPOLIECCH U SABJICHUS.

Beipaxkats (popMy1aMH 3aBUCUMOCTH MEXKy BEIUYMHAMMU.

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «'EOMETPHUS» (ITO TOJAM OBYUEHUA)

7 kaacc (He MeHee 68 u)

Ha3zBanue
pasaena (TemMbl) OcHoOBHOe coep:kaHue
Kypca (4ucio

OcHoBHbIE BHBI JeITEJIbHOCTH oﬁyqammnxca




4acoB)

IIpocreitmne [Ipocreiinne reomeTpuueckie 0ObEKTHI: TOUKHU, MIPsIMbIE, Ty4H | POPpMYJIMPOBATH OCHOBHBIE MOHATHUS U ONPE/ICICHHUS.
reoMeTpu4ecKue |U yriibl, MHOTOYT'OJIbHUK, IOMaHasl. Pacno3HaBaTh  W3Yy4YCHHbIE  TreoMeTpuueckue  (Gurypsi,
¢urypsi CMexHbBIC U BEpTUKAJIBHBIE YTJIbI. ompeaeJiATh WX B3aUMHOE pPACIIOJIOKEHUE, BBIMOJHIATH
U UX CBOMCTBA. Paborta ¢ mpocTedmmMu 4epTeKamu. yepT&X MO YCIOBUIO 3a/laydl (C HCIOIb30BAHHEM CMBICIOBOM
HN3mepenue N3mepenne NMHEHHBIX H YTJIOBBIX BEJIMYWH, BBIYMCIICHHUE |OMOPHI: HABOMISIIME BOIPOCH W/WIM alropuTMa Y4eOHBIX
reOMeTpHMYeCKUX |OTPE3KOB U YIJIOB. NeNCTBUIN).
BeJIMYMH [lepumerp w  mmomans  ¢uryp, cocraBieHHbIX 13 |[IpoBOAMTH MpoCTEHIINEe TOCTPOEHUS C TIOMOIIBIO ITUPKYJIS U
(14 4) MPSAMOYTOJIBHUKOB. JIMHEWKH.
HN3mepATHL TWHEWHBIE U YTJIOBBIE BEJIMYMHBI TEOMETPUUECKUX
U TIPAKTUYECKUX OOHEKTOB.
OmnpeneassiTb «Ha TIa3» pa3Mepbl pPEATbHBIX OOBEKTOB,
NMPOBOAUTH TPYOYIO OLIEHKY UX Pa3MEepOB.
Pemath 3amaun Ha BBIYHCICHHE JJIMH OTPE3KOB M BEITUYHH
YIJIOB.
Pemartp 3a1aun Ha B3aMMHOE PACIIOIO0KEHUE TEOMETPUIECKUX
uryp.
IIpoBoauTh K1acCUPUKAIMIO YTIIOB, BBIYMCIATH JTUHEHHBIE 1
YIJIOBBIE BEJIWYUHBI, MPOBOAUTH HECJOKHBbIE HEOOXOJUMBIE
JIOKa3aTelIbHbIE PACCYKICHUSI.
3HaKOMUTBCS C UCTOPHUEN Pa3BUTHS FeOMeTPHH.
TpeyrojbHuKH [lonssThe ©0 paBHBIX TpPEyrojJbHHKaX W  MepBHUYHbIC | Pacmo3HaBaTh Tapbl pPaBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
(22 9) MPEJICTABICHHUSI O PaBHBIX (KOHTPYIHTHBIX) ¢Qurypax. Tpu|deprexkax (¢ ykazaHHEM IMPU3HAKOB) MPU HEOOXOAMMOCTH C

IIprU3HaKa paBE€HCTBA TPCYT'OJIbHUKOB.

[Ipu3Haku paBeHCTBA  NPSMOYTOJIBHBIX  TPEYTOJIbHUKOB.
CBOICTBO MeIMaHbI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOe1peHHbIE M pAaBHOCTOPOHHUE TpeyronbHUKH. [Ipu3Haku
U CBOMCTBa paBHOOEIPEHHOTO TPEYTOIBHHKA.

[IpoTuB OGonblLIeH CTOPOHBI TPEYTOJBHUKA JIEKUT OOJBILIMIA
YIroJlL.

[Ipocreiine HepaBeHCTBA B T'€OMETPHH.
TpeyrojbHuKa. HepaBeHCTBO ToMaHOR ™.

*HepaBeHCTBO

BHU3yaJIbHOW OIIOPOH.

BbiBoauTh  cineAcTBUA  (PaBEHCTB  COOTBETCTBYIOLIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.

®opMyJIHpPOBaTH OIpeAeIeHUs: OCTPOYTOJIBHOTO,
TYHOYTOJILHOTO, MPSIMOYTOJILHOTO, paBHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MEJMaHbl TPEYroJIbHWKA; CEPEIMHHOTO0 IMEepHeHAUKYJIspa

OTpe3Ka; NepuMeTpa TPEYrojbHUKA NPH HEOOXOJUMOCTH C
OIOpPOH Ha AIITOPUTM IIPABUJIA.




[IpsiMOyTONBHBIN TPEYTONBHUK € yTioM B 30°.
[lepBble MOHATHSI O 10KA3aTEIBCTBAX B FTEOMETPHH.

®opmy.IMpoBaTh CBOMCTBA W NPU3HAKU PaBHOOEIPEHHOTO
TPEYroJbHUKA.

CTpouTs 4epTeKH, pemaTh 3aJa4H C IIOMOIIBIO HAX0XKICHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumensaTs NOPU3HAKU  PABEHCTBA  NPSAMOYTOJIBHBIX
TPEYroJbHUKOB B 3aJadax (C MCIOIb30BAaHUEM CMBbICIOBOM
OIOpBI: HABOJSAIIME BOMPOCH H/MIM QJIrOpUTMa y4eOHBIX
JIEUCTBHIN).

Hcnoab3oBaTh 1UPPOBBIE pecypchl AJdfl  HCCIAeJOBAHUSA
CBOWCTB M3y4aeMbIX QUTYP.

3HAKOMHTBCH C HCTOPUEH Pa3BUTHS F€OMETPHUH.

IMapaJejabHbIe
npsiMble, CyMMa
yIJIOB

[TapannensHble TpsiMble, MX CBoOWMCTBAa. HakpecT iexaiue,
COOTBETCTBEHHBIE U OJIHOCTOPOHHUE YTJIbl (00pa30BaHHbIE TPU
MepeceyeHN ! MapayiebHbIX MPSIMBIX CEKYIIEH).

@®opMyJMPOBaTHL  MOHATHE  ITAPAJUICIBHBIX
HAXOAMUTh [IPAKTUYECKUE IIPUMEDPHI.
H3yuarh cBolicTBa yriioB, 00pa30BaHHBIX INPHU IEPECEUECHUU

MIPSIMBIX,

TPeYroJbHUKA [Ipu3Hak  mapajuleIbHOCTH  NIPSAMBIX — YE€pE3  PABEHCTBO |[1APAJUICIIBHBIX MPAMBIX CEKYLICH
(14 v) pacCTOSIHUM OT TOYEK OAHOM MPSIMOM O BTOPOU MPSIMOIA. IIpoBoauTs ao0KazaTenbcTBa. MDOPMYJIHPOBATHL TeopeMy
CyMmMa yriioB TpeyroJlbHUKa U MHOTOYTOJIbHUKA. NapaJUIeJIbHOCTH  ABYX IPSAMBIX C  IIOMOIIBIO  YIJIOB,
Bremnue yrisl TpeyrojibHHAKa 00pa30BaHHBIX NPU [EPECEUCHUU OTUX MPSAMBIX TPETheH
MIPSAMOU.
BpI14ucasTs cyMMy YITIOB TPEYTOJIbHUKA U MHOIOYT'OJIBHHKA.
Haxonuth wuyucnoBble U OyKBEHHbIE 3HAa4YeHUs YIJIOB B
F€OMETPUUYECKHUX 3a/1a4ax C UCIIOJIb30BAHUEM TEOPEM O CyMMeE
YTJIOB TPEYTOJbHUKA U MHOTOYTOJIbHUKA.
3HAKOMMTBCS € MCTOPUEH Pa3BUTUS FEOMETPUH.
Oxkpy:xHOCTH OKpy’KHOCTb, XOpZbI U IUaMETPhI, X cBoicTBa. KacatenbHas | PopMyJHMPOBATh  ONpeNeJeHHsl.  OKPY)KHOCTH,  XOpJbI,
U KpYT. K OKpYy>KHOCTH. OKpY>KHOCTb, BIMcaHHas B yroi. *Ilondarue o|auamerpa M KacaTelbHOHM K OKpykHocTH. M3ydars wux
I'eomerpnueckue |I'MT, npumenenue B 3amayax. buccexkrpuca u cepeavHHBIN | CBOMCTBA, IPU3HAKHU, CTPOUTH YEPTEKU.
NOCTPOCHHUA MEPIEeHIUKYIISIp KaK T€OMETPUUECKHE MeCTa TOYEK *. HccaenoBarb, B TOM YUCIIE HCMOJb3YsS HM(POBBIE pecypcehl:
(14 9) OKpy’KHOCTb, ONKMCAaHHAs OKOJIO TPEYroJbHUKA. BrimcaHHasi B|OKpY)KHOCTb, BIIMCAHHYIO B YIrOJ; LEHTP OKPY)KHOCTH,

TPEYIroOJIbHUK OKPYXHOCTD.
HpOCTeI\/'IIJ_H/IC 3a/la4ui Ha IIOCTPOCHHC.

BIIMCAHHOW B YT'0JI; PABEHCTBO OTPE3KOB KaCATEJIbHBIX
*Ucnoab3zoBats MeTod ['MT nns nokazarenbcTBa TEOPEM O
MepeceYeHN OMCCEKTPUC YTIIOB TPEYTOJIbHUKA U CEPEIUHHBIX




NEePHEHANKYISIPOB K CTOPOHAM TPEYTOJIbHUKA C MOMOIIBIO
I'MT.*

OBjageBaTh NOHATHSMH BIHCAaHHOW W  ONMCAHHON
OKPY)KHOCTEH TpEyrojbHUKA, HAXOAUTb IIEHTPHI O3TUX
OKPY’KHOCTEH C OIOPOM Ha ajNropuTM IpaBuia.

Pemiath OCHOBHBIC 3aJa4M HA NMOCTPOEHHUE: yIJa, PAaBHOTO
JAHHOMY; CEpEIUHHOI0 NEPIEHAMKYJIApa AAHHOTO OTPE3Ka;
OpsIMOM,  NPOXOJAIIEHd  4Yepe3  JaHHyH  TOYKy U
NEPIECHIUKYISIPHON JaHHOW TPSIMON; OMCCEKTPUCHI JAaHHOTO
yriia; TPEyroJdbHUKOB 10 pPa3IUYHBIM d3JEMEHTaM IpHu
HEOOXOAMMOCTH C HaINPABJISIOIICH TOMOIIIBIO.

3HAKOMHUTBCS ¢ UCTOPHUEI Pa3BUTHSI T€OMETPHH.

IHoBTOpEHME,
00001IeHnE
3HAHUH
44)

[ToBTOpeHne u 0000IIeHNE OCHOBHBIX TMOHATUH M METOJOB
Kypca 7 knacca.

Pemarn 3aJa4M Ha IIOBTOPEHHUE, WIUIIOCTPUPYIOIIHUE CBA3U
MCXKAY pa3jInYHbIMU YaCTAMHU KypcCa.

8 kiacc (He meHee 68 1)

Ha3Banue
pasnaena (TemMbl)
Kypca (4Huci10

OcHOBHOe co/iep:KaHue

OcHOBHBbIE BHbI 1€ATEJILHOCTH 00y4al0IIMXCS

4acoB)
YerpipéxyroabHuk | [lapasmenorpamm, ero npusHaku u cBorcta. HactHele ciaydan | M300paskaTe M1 HAXOAMTh HAa YEpTEkKaxX YETHIPEXYTOJbHUKHU
" napajiesiorpaMMoB  (IIPAIMOYTOJIBHUK, pPOMO, KBaJpar), HX |pa3HbIX BUIOB U UX 3JIEMEHTHI.
(12 9) IpU3HaKy U cBoiicTBa. Tpaneuus. PaBHoOokas u npsiMoyrospHas | @opMyJMpoBaTh onpeaeaeHus: napajuiesiorpamma,

TpAaIeLnH.
*Y nBoenue Meauansl. LlenTpanbHas cummerpust *

NpsSIMOYTOJIbHUKA, poMOa, KBaJpaTa, Tpameluy, paBHOOOKOMH
Tpaneuyy, IpsIMOyTOJIbHOM TpaIeluu.

HUcnoab3oBare @NpH  pelleHHMH MNPOCTEHINMX  3a1a4
MPU3HAKK U CBOMCTBA: MapajijiejorpaMma, MpsMOyrojibHUKa,
poMbOa, KBajgpara, Tpamneuud, pPaBHOOOKOW  Tpamenuw,




MPSIMOYTOJIBHOM Tparenuu.

IIpumeHsTH MeTOA YyIBOEHUS MEAMAHbl TPEYrOJbHHUKA C
OTIOPOH Ha aNTOPUTM IpPaBUIIA.

Hcnoab3oBath 1HQPOBBIE pECypchl ISl HUCCIEIOBAHUS
CBOMCTB U3y4aeMbIX QUTYP.

3HAKOMUTbHCS C UCTOPUEHN pa3BUTHS reOMeTpPHH.

Teopema Paseca

*Teopema daneca u TeopemMa O MPONOPLUOHATBHBIX OTpe3Kax.*

HpOBOIlI/ITb MOCTPOCHHUSA C ITOMOUIBIO IMUPKYJIIA U JIMHEVKH C

U TeopeMa o CpenHsist TuHUS TpeyroyibHUKa. Tpamnenus, e€ cpeiHsst IUHUSA.  |Ucnojib3oBaHue  TeopeMbl  dameca U TeopemMbl O
nponopuuoHajabH | *[IponopunroHanbHble  OTPE3KH, IOCTPOEHUE  UYETBEPTOTO |IPOMOPIUOHANBHBIX  OTpe3KaX, CTPOMTb  YETBEPTHIH
bIX OTpe3Kax, MIPOMOPLIMOHAIEHOTO OTPE3Ka. MPOMOPLUOHANIBHBIM OTPE30K C OMNOpPOH Ha 3PUTENIbHYIO
Mo00HbIE CBolicTBa IIEHTpa Macc B TPEYTOJIbHUKE. HarJIsJHOCTb.
TPeYroJbHUKH [lonobuble  TpeyronbHuku. Tpu  mpuszHaka  nogoOus | HaxoamThb momoOHbBIE TPEYTONBHUKHM HAa TOTOBBIX YEpTEXkax C
(1549) TpeyroabHUKOB *. [IpakTHUecKoe MpUMeHEeHHE. yKa3aHUEM COOTBETCTBYIOUIMX MPU3HAKOB MOJO0US NpHU
HEOOXOAMMOCTH C BU3yaJIbHOM OMOPOH.
Pemates 3agaum Ha 1OJOOHBIE TPEYTOJBHUKH C OMOIIBIO
CaMOCTOSITEJILHOTO TIOCTPOEHMSI YepTeX el H HaXOXKICHUS
NOJOOHBIX  TPEYrOJIbHUKOB  NPU  HEOOXOJUMOCTH  C
HaIIpaBJIAOIIEH TOMOILBIO.
IIpoBoanTh 10KA3aTEJBCTBA C UCIIOIB30BAHUEM ITPU3HAKOB
MOJO00UST HECIIOKHBIX T€OMETPHUECKUX 33Jad C OMOpOd Ha
QITOPUTM YUYEOHBIX JEHCTBUIA.
IIpumeHsiTH  MOJIy4eHHbIE  3HAHMSI  [pPU  PEIICHUU
reOMETPUUECKUX U MPAKTUUECKUX 3a]1a4 IPU HEOOXO0IUMOCTH
C HaIPABJISIIOLIEN TTOMOIIBIO.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHS TEOMETPHH.
ILnomans. [TonsiTre 06 oO1Iel TeopUH MIOLIAIH. OgiajeBaTh NEepPBUYHBIMHU INpeACTaABJIEHUSIMH 00 0OmIei
Haxo:xnenne @opmynbl A8 IUIOMIAAM  TPEYrojbHHKA, MapajjiesorpaMma. |Teopud Iuomaau  (Mepbl), (opMyJMpOBaTh CBOHCTBA
nJiomazaen *OTHoLIEHUE IIOIAJel TPEYTroJbHUKOB C OOIIMM OCHOBAHMEM | IUIOIIAIH, BBISICHATH UX HATJISTHBIA CMBICII.
TPeYroJbHUKOB WM o011el BBICOTOM. [Tpumensats  ¢opMmyabl  IJIOHMIAAU  HapajliesorpaMmma,
U MHOTOYTOJIbHBIX |Bblunciienue momaneil cnoxxHbiX (uryp uepes pa3OuMeHUE Ha|TpeyrojibHHWKa, Tpaleluud C OMNOpOoil Ha CIPaBOYHYIO
¢uryp. Ilnomaaun |yactu u 1ocTpoeHue. * MHpOPMALIHIO.
nono0HbIX puryp |Ilnomaau puryp Ha kneryaToit Oymare. IIpumensaTs (bopMmyJIbl IUIOIIAN BBIITYKJIOTO




(14 1)

[Inomanu nono6HbIX Guryp. Beruncnenue miomazaei. 3agauu ¢
MIPaKTUYECKUM cojepkKaHueM. *PelieHne 3agad ¢ MOMOUIbIO
METO/ia BCIIOMOTaTeJIbHON ITUIOIAAH. *

YETBIPEXYTOJIbHUKA Yepe3 JUAarOHaNIN M yroJl MEeXIy HHUMH C
OIOPO¥ Ha CIIPAaBOYHYIO HH(POPMALIHIO.

Haxomurtp tuiomaau ¢Guryp, u300paEHHBIX Ha KIETYATOI
Oymare, HCIOJIb30BATh pa30MeHNe Ha YacTH U JOCTPOCHHE.
Pa36upars npuMepsl HUCIOJIB30BAHUS BCIIOMOraTENbHOI
miomaaun i peiieHud recOMCTPUICCKUX 3a/1a4.

Haxomuts miomany noao0HBIX (GUryp ¢ oOmopoii Ha
CTPaBOYHYIO HH(POPMAIIHUIO.

BbIYHCIATH TUIOMIAAN Pa3IHYHBIX MHOTOYTOJIBHBIX (UTYD.
PemaThb 3a1a4u Ha IUIONIA/Ib C IPAKTUUCCKUM COJICPIKAHUEM
HOCJIE COBMECTHOTO aHAIIN3a.

Teopema
ITudgaropa n
HayYaJia
TPUTOHOMETPHH
(10 v)

Teopema Iludaropa, e€ mokasaTenbcTBO U NPHUMEHEHUE.
ObparHnas Teopema IIudaropa.

OmnpeneneHre TPUTOHOMETPUYECKUX (DYHKIMI OCTpPOro yria,
TPUTOHOMETPUYECKHE  COOTHOLICHHS B  MPSIMOYIOJIbHOM
TpeyroipHuKe. OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO.
CooTHOIIEHUsT ~ MEXAYy CTOPOHaMH B  MPSIMOYTOJbHBIX
TpeyrojbHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBath Teopemy Iludaropa, mcmoab3zoBaTh €€ B
IIPAKTUYECKUX BBIUYNCICHUSIX.

Bnagets NOHATUAMU TPUTOHOMETPUYECKUX (PYHKIIUH OCTPOTO
yIia, HPOBEePATh UX KOPPEKTHOCTb.

BbiBoOMTH  TPUTOHOMETPUYECKHME  COOTHOLIEHUS B
IPSMOYTOJIbHOM TPEYroJbHUKE C ONOPOM Ha CIPABOYHYIO
nH(pOpMaLHIO.

HccaenoBath  COOTHOUIEHHST  MEXIY  CTOPOHAMHU B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yriaamu B 45° u 45°; 30° u
60° ¢ HanpaBIIAIOIIEH TOMOUIBIO.

Hcnoan3oBath  QOpMyNbl  TPUBEACHUS U
TPUTOHOMETPHUUYECKOE TOXKIECTBO AJIST HAXOMKACHUS
COOTHOILICHUH MEXAy TPUTOHOMETPHYCCKUMU (QYHKIUSIMHU
pa3NUYHBIX OCTPHIX YIJIOB C ONOPOM Ha CIPaBOYHYIO
UHPOPMAIIHIO.

IIpuMeHsATH MOJyuyeHHbIC 3HAHUA U YMEHUS NPHU pPELICHUU
MPAKTUYECKUX 3aj1ad (MpU HEOOXOAMMOCTH C OINOpOM Ha
JITOPUTM TPaBUIIA).

3HAKOMMTBCS € MCTOPHEH pPa3BUTHSI TEOMETPHH.

OCHOBHOC

Yriasel B
OKPY’KHOCTH.

Bnucanubie ¥ LIEHTpaJbHBIE YTJIbl, YTOJI MEXAY KacaTeJbHOU U
XOPJIOH.

@®opMy/IMPOBATh OCHOBHBIC OIIPEACIICHUs, CBA3aHHBIE C
yrjlaMu B Kpyre (BIIMCaHHBIM yToJl, HEHTpaJbHbINA yroil).




Bnucannsbie VYTIbl MeXKAY XOpaMU U CEKYIIUMHU. HaxoauTth BHHcaHHBIE YITIbI, ONMUPAIONIMECS HA OJHY AYTY,

U ONMCAHHbIE Brnucanubie 1 onucaHHbIe YETHIPEXYTOIBHUKH, UX MPU3HAKU U |BBIYMCJSATD YTJIbI C IOMOIIBIO TEOPEMBI O BITMCAHHBIX YIJIAX,

4YeThIPeXyroJbHUK |cBoiicTBa. IIpuMeHeHHWe JTHX CBOWCTB TMPU  PEUICHHH |TEOPEMbl O BIHUCAHHOM 4YETBHIPEXYTOJIBHUKE, TEOPEMBI O

U. F€OMETPUUYECKHX 3a/1a4. LIEHTPAIBHOM YIJI€ TP HEOOXOAMMOCTH C BHU3yaJbHOU

KacareabHble B3aumHoe pacnosioxkeHue AByX OKpyxkHocTed. Kacanue |onopoit.

K OKPY’KHOCTH. OKPY>KHOCTEH. HccnenoBarhb, B TOM YUCIIE C TOMOIIBIO IU(POBBIX PECYPCOB,

Kacanne BIIMCAHHBIC U OMMCAHHBIC YETHIPEXYTONBHUKH, BHIBOAUTH UX

OKPY’KHOCTeM CBOMCTBA U MPU3HAKHU IIOCJIE COBMECTHOT'O aHAJIN3A.

(13 9) Hcnonb30BaTh 5TU CBOMCTBA M NPU3HAKU TMPU PELICHUH
3ajad.

IHoBTOpEHUE, [loBTOpEHNE OCHOBHBIX MOHATHM M METOJOB KypcoB 7 W 8 |Pemars 3aga4ym Ha MOBTOPEHHE, WILTIOCTPUPYIOIIUE CBSI3U

00001IeHNE KJIacCOB, 0000IICHNE 3HAHUN. MEXy pa3IMYHBIMHU YacTSIMH Kypca.

3HAHUM

(4 19)

9 kJacc (He MeHee 68 )

Ha3Banue
pasaena (TemMbl)
Kypca (4Hci10

OcHOBHOe co/iep:KaHue

OcHOBHBbIE BHbI 1€ATEJILHOCTH 00y4al0IIMXCS

4acoB)

Tpuronomerpus. |OmnpexneneHue TpuroHomerpuueckux (GyHkuuit yriao ot 0° go|dPopmMyaupoBaTh  ONpejesieHUs]  TPUTOHOMETPUYECKUX
Teopembl 180°. Kocunyc u cuHyc mpsMoro u Tymoro yria. Teopema|(yHKIMHA TyHbIX U HPSMBIX YIJIOB C BU3YaJbHON OIOPOH.
KOCHHYCOB M kocuHycoB. (O000mEéHHas) TeopemMa CHHYCOB (C pamuycom | DopMyIHpoOBaTh TEOPEMY KOCHHYCOB M TE€OPEMY CHHYCOB (C
CHHYCOB. OIMCaHHOH OKpYKHOCTH). Haxoxk/1eHHe AJTMH CTOPOH M BEJMYHUH | PAIlyCOM ONUCAHHON OKPYKHOCTH).

Pemienne YIJIOB TPEYTOJIbHUKOB. Pemiats TpeyrosbHUKM € ONOPON Ha aJIrOpUTM Y4eOHBIX
TPeYroJbHUKOB ®dopmyna MIOmAA TPEYroJbHUKA YEpe3 ABE CTOPOHBI U YIoJ | ACHCTBUIA.

(16 1) Mexay Humu. @opmyra oAy YeThIpEXYrojibHUKA uepe3 ero | Pemate  mpakTHdeckHe  3aJayM, CBOAsIIMec K

JIMAarOHAJIN U YTOJI MEXy HUMH.
[IpakTHueckoe NpUMEHEHUE T0Ka3aHHBIX TEOPEM.

HAXO0KACHUIO PA3JIMYHBIX 3JICMCHTOB TPECYTIOJbHUKA.




IIpeodpazoBanune | *[lonsTrHe 0 mpeoOpazoBaHUM MOAOOUS. OcBanBaThb NOHATHE npeoOpazoBaHus nonoous.
noxoous. CoOTBETCTBEHHBIE JIEMEHTHI TOJIOOHBIX (DUTYD. HceaenoBaTh OTHOIICHUE JTHHEHHBIX JIEMEHTOB (UTYp TPU
MeTtpuyeckue Teopema o0 Tmpou3BeNeHUH OTPE3KOB XOpJ, Teopema o |mpeodpa3oBanuu nogodus. HaxoauTs npumepsl mogodus B
COOTHOLIIEHHUS B MIPOM3BEECHNN OTPE3KOB CEKYIIMX, TEOpeMa O KBaJpare |OKpY KaroLel 1eHCTBUTEIbHOCTH.
OKPY:KHOCTH kacarenbHOU. [IpMeHeHue B peleHny reoMeTpuieckix 3a1a4. * | *“BbIBOAMTH METPUYECKHE COOTHOLICHUS MEXIY OTpPE3KaMU
(10 v) XOpJ, CEKyIMX M KacaTelIbHbIX C  HCIOJIb30BaHUEM
BIIMCAHHBIX YTJIOB U MOJOOHBIX TPEYTOJIbHUKOB.
Pemats reomerpuueckue 3ajaud M 3aJaud U3 pearbHOU
KHU3HU C UCIIOJIb30BAHUEM IOI00HBIX TPEYTOJIbHUKOB. *
BexTopsbl OmnpeneneHne BEKTOPOB, CIIOKEHHE W PA3HOCTh BEKTOPOB, | Mcmoab30BaTh BEKTOPHI KAk HampaBJICeHHBIE OTPE3KH,
(12 v) YMHOXEHHE BEKTOpa Ha YUCIIO. uccae10BaTh reOMEeTPUYECKUI (mepemernieHue) U
OU3NYECKUN U TEOMETPUUYECKHUI CMBICT BEKTOPOB. ¢u3ndeckuii (cuiia) CMBICIBI BEKTOPOB C OIMOpOW Ha
Pa3znoxxeHne BekTOpa MO JBYM HEKOJUTMHEAPHBIM BEKTOpPAM. | BOIIPOCHBIH IJIaH.
Koopaunats! BekTOpa. 3HaTh onpexeJieHMss CyMMBl W Pa3HOCTH BEKTOPOB,
CkanspHoe TMpOU3BEJCHHE BEKTOPOB, €ro MPUMEHEHHE ISl | yMHOXKEHUS BEKTOpa Ha YHCIIO, HCCJIe0BATH
HaXOXJICHUS JUTHH U YTJIOB. reOMETPUUECKUH B (PU3UIECKHI CMBICIBI TUX OTIEPAILIU.
Pemenue 3a1a4 ¢ moMoIIbI0 BEKTOPOB. Pemiath, reomeTpuyeckue 3aJayd  C  UCIHOJIB30BaHHUEM
[IpuMmeHeHHEe BEKTOPOB JUIS PEIICHHS 3a7ad KUHEMATHKU U | BEKTOPOB.
MEXaHHKH. PackaaabiBaTh BEKTOD M0 ABYM HEKOJUTMHEAPHBIM BEKTOPaM.
Hcnonb3oBaTh  CKalsIpHOE  NPOU3BEJIEHUE  BEKTOPOB,
BBIBOJAUTH €0 OCHOBHBIE CBOWCTBA.
BbIyucasTE CyMMY, Pa3HOCTh M CKAISIPHOE MPOM3BEACHUE
BEKTOPOB B KOOpIUHATAX.
I[IpuMeHATH CKaNSpHOE TPOU3BENCHHUE JUISI HAXOXKICHUS
JUIMH U YTJIOB.
JdexkapToBbl JlekapTOBBI KOOPAMHATHI TOYEK HA MJIOCKOCTH. OcBauBaTh MOHATHE MPSIMOYTOJIBHOM CHUCTEMBI KOOPJWHAT,
KOOpAMHATBHI  Ha| *YpaBHeHue npsMoil.* YrimoBoil K03()PHUIMEHT, TAaHTCHC YIJIa |IeKapTOBBIX KOOPIAWHAT TOUYKH.
IUIOCKOCTH HaKJIOHA, TapaJuIeJIbHbIE U NEePIEeHANKYIIPHbIE IPSIMBbIE. HcceaenoBarh ypaBHEHHE NMPSMOW M OKPYXKHOCTH C OTIOPOI
9y YpaBHeHHE OKpY>KHOCTH. HaxoxaeHue KOoOpAuHAT TOYEK |Ha BOIMPOCHBIN IUIaH.

IepeceyeHust OKPYKHOCTH U IPSIMOM.
Meroa KOOpAMHAT IPU PELIEHUU F'€OMETPUYECKUX 3a1ay.
Hcnons3oBanne MeTOa KOOPAMHAT B IPAKTUYECKUX 3a/1a4ax

Haxonuts neHTp M paanyc OKpyKHOCTH IO €€ YPABHEHUIO.
Pemate 3a1a4M Ha HaXOKICHHUE TOUYEK [1EPECEYCHUS IIPSIMBIX
1 OKPY’KHOCTEH C IOMOIIBIO METOIa KOOPINHAT.




Hcnoab3oBaTh CBOWCTBA yII0BOr0 Kod(p@UIMEHTa MPsIMOR
IpU peuleHUM 3a4ad, A ONpPENENICHUs PpaCHOJIOKEHUs
MPSIMOM.

IIpuMeHSITH KOOPAUHATHI MIPU PELIEHUU I'€OMETPUUECKUX U
NPAaKTUYECKUX 3a4ay, Ul IOCTPOSHHsI MaTeMaTHYEeCKUX
MOJIEJIeH peanbHbIX 3a/1a4 («METOJ KOOPIAUHATY).
IMoab3oBaTbess A7 NOCTPOEGHUS M MCCIEIOBAHUMN
U(PPOBBIMU PECYPCAMH.

3HAKOMHUTBCS C HCTOPHEI pa3BUTHS TEOMETPUHN

IIpaBuiabHbIE
MHOI'0YI0JIbHUKH.
Jdoauna
OKPYKHOCTH H
IVIOIIAAb KPYra.

HpaBI/IJ'H)HI)IG MHOTI'OYT'OJIbHUKH, BBIYUCIICHUC HUX JJICMCHTOB.
Yuciao 7 M JUIMHA OKPYXHOCTU. [lnMHA Iyrd OKpPYKHOCTH.
Pagnannas mepa yria.

[Inomanap kpyra M €ro 3J€MEHTOB (CEKTOpa M CETMEHTA).
Brruncnenue niomaneit puryp, BKIIOYAIOMUX 2JIEMEHTHI KpyTa.

®opmyIMpoBaThH OIIpeJIeJIEHUE
MHOT'OYTOJIbHUKOB, HAXOAUTh UX 3JIEMEHTHI.
IHosb30BaThCSl OHATHEM JJIMHBI OKPY>KHOCTH, BBEIEHHBIM
C IOMOIIBIO TPAaBUIBHBIX MHOTOYTOJIBHUKOB, ONpeNeJsiTh
YHCIIO 7T, JUIMHY OYTH U PaJUaHHYI0 Mepy yIJla 1o o0pasiy.

IMPpaBUJIbHBIX

Borunciienue IIpoBoauTHL MEpexox OT paAUaHHON MEPHI YIria K rpaayCHON

miomaae 1 Ha00OPOT 10 BU3YaJIbHOM OTIOpE.

8 v) OnpenensiTh IIONMAAb Kpyra.
BoiBoauth ¢opmyibl (B IpayCHOW U paaHHOW Mepe) s
JUIMH YT, IJIOIIAJed CEKTOPOB U CETMEHTOB C OMOpOMl Ha
BOIIPOCHBIH IJIaH.
BoruncasaTs miomany (uryp, BKIIOYAIONIUX DIEMEHTHI
OKPY>KHOCTH (KpyTa) ¢ OIOpoi Ha CIPaBOYHYIO HHPOPMAIIHIO.
HaxoauTp miomaay B 3aa4ax peaibHOM )KU3HH.

JBUzKeHUs *[ToHsiTHE O ABMKEHUU TUIOCKOCTH. Pa3oupars  nmpumepbl,  WUIIOCTPUPYIOIIUME  TOHSATHUS

IUIOCKOCTH [TapamnensHbIil IepeHOC, TOBOPOT U cUMMETpUs. OCH U LIEHTPHI | ABUKEHUS, IEHTPOB U OCEH CUMMETPHHU.

(6 4) CHUMMETPHHU. @opMyJHPOBATh OMNPEIEICHUS MMapauIeIbHOTO MEpEeHoca,

[Ipocreiinme npuMEHEHUs B PEIICHUH 3a/1a4 *,

[IOBOpPOTAa M OCEBOM CHMMETPUU C BHU3YaJIbHOM OIOPOM.
HaxoauThb HENnoBMKHbBIE TOUKHU T10 00pasily.

HaxoauTh 1IEHTPHI M OCH CUMMETPUI poCcTeHIINX GUryp mo
oOpasiy.

*IIpuMeHATh apajUIebHbI MEPEHOC W CUMMETPUIO IIpU
pEIIeHUU TEOMETPUIECKUX 3aa4 (pa3oupaTh IPUMEPHI).




Hcnonb3oBaTh A MOCTPOSHUS U MCCIEI0BaHUN HU(POBBIE
pecypcesl. *

HoBTOpEHUE,
000011EeHME,
CHCTEeMATH3AIAS
3HAHUH

(79

HOBTOpeHI/IC OCHOBHBIX IIOHATHH M METOHOB KypCOB 7—9

KJ1aCCOB, 0000IIEHHE U CHCTEMATHU3aLIUS 3HAHUN.

[Ipocreiime reomeTpuyeckue QUIYpsl U HUX CBOWCTBA.
N3mepenune reoMeTpuiecKuX BEIHYHH.

TpeyrojbHUKY.

[TapasnenbHble U NEPIEHIUKYIISIPHBIE MTPSIMBIE.
OxpykHOCTb M Kpyr. l'eomeTrpuyeckue NOCTpOeHHUs. YTIbl B

OKpPY’XKHOCTH.  BrnmcanHble W ONHCAHHBIE  OKPYKHOCTH
MHOT'OYTOJIbHUKOB.

[IpsiMast u OKPyKHOCTB.

YeThIpEXYTrOIbHUKH. Bnucannsie u ONHCAaHHBIC
YEThIPEXYTOJIbHUKH.

Teopema [1udaropa u Hayana TpuroHomerpuu. Perenue oomumx
TPEYTOJbHUKOB.

[IpaBUnbHBIE MHOTOYTOJIBHUKHU.

[IpeobpazoBanus mockoctH. Jpmwkenus. [Tlogobue. CummeTpusi.
[Tnomans. Beraucnenue miomaaei. [Tnomanu nogoO6HbIX GuUryp.
JlekapTOBBI KOOpIMHATHI HAa TUIOCKOCTH.

BekTopsl Ha MIIOCKOCTH.

OnepupoBarh NOHATHAMM: (QUTypa, TOUKA, MpsAMas, yroi,
MHOTOYT'OJIbHUK, PaBHOOEAPEHHBIM M  PaBHOCTOPOHHUN
TPEYrOJbHUKH, IPSIMOYIOJIbHBIA TPEYrOJIbHUK, MEIUAHA,
OMcceKTpuca U BbICOTa TPEYroJIbHUKA, Iapalljiesiorpamm,
poMO, TPSMOYTOJIbHUK, KBajapar, Tpameuusi; OKPYXKHOCTb,
KacaresibHasl; paBEHCTBO U 10j100Me QUryp, TpeyrojibHUKOB;
[apaJuIeIbHOCTh M NEPHEHAUKYJISAPHOCTb MPSIMBIX, YIOJl
MEXIYy MNpSIMbIMH, CHUMMETPHUS OTHOCHTEIBHO TOYKH U
NpsAMOM; [UIMHA, PAcCTOSHUE, BEIWYMHA YIJa, ILIOIIAb,
MIEPUMETD.

HUcnoan3oBare  ¢opmyabl: IepuMeTrpa U IDIOLIAIU
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYHOCTH W IUIOLIAJAHM KpyTa,
00bEMa IPSMOYTOJILHOTO Mapajuiesenunesa.

OnepupoBarh MNOHATHAMHU: IPSAMOYIOJIBHAs — CUCTEMA
KOOpJAMHAT, BEKTOpP; MCHOJAb30BATh OTH MOHATHS N
MIPEACTABJICHUS JTAHHBIX M PELICHUS 3a1a4, B TOM YHCIIE U3
APYTUX y4EOHBIX MPEIMETOB.

Pemiare 3agauyM Ha TIOBTOPEHHE OCHOBHBIX ITOHATHH,
WUTIOCTPALMIO CBSI3€H MEXIy pa3IM4YHbIMU 4YacTsIMHU Kypca.
Bb10upaTs MeToa 115 pelieHus 3aJauu.

PemraTn 3amaun 3 noBceIHEBHON KU3HHU.

TEMATHUHYECKOE INVTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTBb U CTATUCTHUKA»
(IO T'OJAM OBYYEHUA)

7 kaacc (He meHee 34 1)

Ha3zpanue
pa3naena (TemMbl)

OcHOBHOe co/iep:KaHue

XapakTepucTHKA JeSTeJIbHOCTH 00y4aomuxcsi




(UM CJI0 YaCcoB)

IIpencraBiienne [IpencraBnenne panHbix B Tabnumax. [Ipaktudeckue | OcBamBaTh Ha 0a30BOM YPOBHe CIoco0bI
JAHHBIX BBIUMCIICHUSI TI0 TaOMWUYHBIM JaHHBIM. l3BieueHWe ™ | NpPEACTaBICHUS CTATHCTUYECKUX MAHHBIX U YHCIOBBIX
(7 9) WHTepHpeTanus TaOIUYHBIX MaHHBIX. [IpakThdeckass paboTa | MacCMBOB C TIOMOIIbIO TaOJMII M JUArpaMMm  C
«Tabmuusny. UCIIOJIb30BAHUEM  AKTYyaJbHBIX UM  BaXKHBIX JIAHHBIX
I'padmyeckoe mpencraBieHHe TaHHBIX B BHJE KPYroBbIX, | (demorpaduueckue JTaHHBIE, MIPOU3BOJCTBO
CTOJIOMKOBBIX (CTONIOYATHIX) AMAarpaMM. UTEHHE U TOCTPOEHUE | MPOMBIIIICHHON U CEeNbCKOXO3IHCTBEHHOM NPOMYKIUH,
nuarpamm. [Ipumepsl remMorpaduyeckux quarpamm. 0OLIECTBEHHbBIE U IPUPOIHBIC SBICHMUS).
[TpakTuyeckas padota «JluarpaMmbDy». H3yyars MetToabl paboTbl C  TAONUYHBIMH |
rpauyecKuMy NpPEICTaBICHUAMU JaHHBIX C MOMOIIbIO
U(PPOBBIX PECYpPCOB B XOJ€ NPAKTUUYECKUX paboT (c
HaIPaBJISAIONICH TOMOIIIBIO).
OnucarenbHast Yucnossie Habopbl. CpenHee apupmMeTudeckoe. OcBanBaTh Ha 0a30BOM YpPOBHE NOHSITHSI: YHCIIOBOM
CTATHCTHKA Menauana yrcioBoro Habopa. Y cTOiUNBOCTh MEIUAHBI. HaOoOp, Mepa LEHTpalIbHOM TEHJCHIMH (Mepa LIeHTpa), B
8uv) [TpakTudeckas pabota «CpeaHre 3HaUCHUS. TOM YHCIIE CpeliHee apudMeTndeckoe, MearaHa.
Haubonpiiee 1 HauMeHbIllee 3HAYEHUS 4YMUCIOBOrOo Habopa. | OnmMchIBATH CTAaTUCTUYECKHWE JAHHBIE C  IIOMOIIBIO
Pa3max. cpenHero apudmMeTndeckoro U Meauansl. Pemats 3amaun
(c WCIONIb30BaHMEM 3PUTEIIEHON HATJSITHOCTH —W/HITU
BepOAIbHOM OTIOPHI)
HN3y4yats CBOMCTBA CPEIHUX, B TOM YHCIE C ITOMOILIBIO
U(GPOBBIX PECYypCoOB, B XOJE€ MPAaKTHUECKUX pPadoT, (c
HaIpPaBJISAONIEH TTOMOIIIBIO).
OcBauBaTh Ha 62a30BOM YPOBHe MOHSITUS: HaOOJIbIIICE
Y HalMEHbllIee 3HaYCHUs YUCIIOBOTO MAacCHBa, pa3Max.
Pemats 3agauu Ha BeIOOp crioco0a ONMMCaHUs TaHHBIX B
COOTBETCTBUM C HPUPOJOM  JAaHHBIX U  LEIIMHU
MCCJIEI0BAHMS C HAIPABIISIFONIEH TOMOIIBIO.
Cayuaiinas *CinydaiiHas u3MeHYMBOCTh (mpumepsl). YactoTta 3HaueHuidd B | *OcBamBaTh NOHATHS: YacTOTa 3HAYEHUI B MaccHUBE
H3MEHYHUBOCTH MaccHuBe JaHHbIX. I’ pynnuposka. ['ucrorpaMmel. JAHHBIX, TPYIIIUPOBKA JAHHBIX, TUCTOTpamMMa.
(6 9) [TpakTrueckas padota «CiyyaiiHas U3MEHYHUBOCTHY. * CTpouThb ruCTOrpaMMbl 10 00pasity




OcBauBath rpaduyeckue MpeCTaBICHUs Pa3HBIX BHIOB
CIy4YailHOM W3MEHYMBOCTH, B TOM YHUCJIE C IMOMOIIBIO
IU(POBBIX PECYPCOB, B X0JI¢ MTPAKTUYECKON PabOTHI. *

BBenenue B
Teopuio rpagos
(4 9)

*I'pad, BepmHa, pedpo. [IpepcraBienue 3a1auu ¢ TOMOIIBIO
rpada. CreneHb (BaJIeHTHOCTH) BepmuHBL. Yucimo pédep u
cyMMapHasi crerieHb BepimH. [lens u nukin. [lyte B rpade.
[TpencraBnenne o cBs3HOCTH rpada. O6xon rpada (ditepos
nmyTh). [IpencraBnenue 06 OpueHTHPOBAHHBIX rpadax. *

*OQcBanBaTh NOHSTHA: Tpad, BepmmHa rpada, pedpo
rpada, cTerneHb (BaJIEHTHOCTh BEPIIUHBI), IEMb U UKL
OcBauBaTh NOHATHA: MYTh B rpade, SHIEPOB MYTh,
00xo rpada, OpueHTUPOBAaHHBIN Tpad.

O0cy:xaaTh penieHue 3a1a4M Ha TTOMCK CYMMBbI CTENIEHE
BepIIMH rpada, Ha mouck o0xoxa rpada, Ha TOUCK MyTen
B OPUEHTUPOBAHHBIX rpadax ¢ HAMPaBIIAIOIIEH TOMOIIBIO.
OcBanBath cnoco0bl TpEACTaBICHUS 3a/1a4 M3 Kypca
anreOpbl, TEOMETPUHU, TEOPHUH BEPOSTHOCTEH, APYTUX
OpeMETOB ¢ TOoMoLblo rpadoB  (KapThl, CXEMBI,
JNeKTpUYecKue 1enu, (yHKIHMOHAJIbHbIE COOTBETCTBUS)
Ha rnpuMepax. *

BepositHOCTB M

*CnyyailHbIil OmBIT M cilydaifHoe coObiTHe. BeposTHocTs U

*OcBanBaTh NOHATHS: CIy4ailHbI ONBIT U ClIy4ailHOE

4acToTa yacToTa coObITHs. Poib ManoBepoATHBIX U MPAKTUYECKH | COOBITHE, MaJOBEPOSITHOE M TNMPAKTUYECKU JTOCTOBEPHOE

CJIy4aiiHOT O JIOCTOBEPHBIX COOBITUH B MpHpoJe U B oOmecTBe. MoHeTa U | COOBITHE.

coobITHS urpajabHas KOCTb B TEOPUH BEPOSITHOCTEM. H3yyarh 3HAYMMOCTh MAaJOBEPOATHBIX COOBITUH B

4 9) [TpakTudeckas pabota «Yacrora BeimagieHus opia».™* npupojie U OOIIeCTBE Ha BaXKHBIX MpHMeEpax (aBapuw,
HECYaCTHBIE ciy4au, 3aIIuTa MIEPCOHAIBHON
uH(pOpMaLINY, TTepeada JaHHBIX).
HM3y4yath poJsib KIACCHYECKHUX BEPOATHOCTHBIX MOJENIEH
(MOHeTa, UrpajgbHast KOCTb) B TEOPUU BEPOSITHOCTEH.
Habnropate M M3y4aTh 4acTOTy COOBITUH B IPOCTBIX
9KCHEPUMEHTaX, B TOM 4YHCIE C MOMOIIBIO LU(PPOBBIX
pecypcoB, B X0JI¢ PAaKTHUECKON pabOThI.*

O0o0menne, IIpencraBnenne  paHHbiX.  OmnwucarenbHas — craTUcTHKA. | [IOBTOpPATH M3ydyeHHOE U BBICTPAMBATHL CUCTEMY

KOHTPOJIb BeposiTHOCTB CitydyaliHOTO COOBITHSI. 3HAHUM.

(S4) Pemars 3a1a4u Ha NpPEICTABICHUE U OMUCAHUE JAHHBIX

C IIOMOMIbIO U3YYCHHBIX XaPAKTCPUCTHUK C HanpaBnﬂ}omeﬁ




MOMOUIBIO.

Ob6cy:xkaaThb npumMepbl CITy4ailHbIX COOBITHH,
MaJIOBEPOATHBIX U MPAKTUYECKH JOCTOBEPHBIX CITyUYalHBIX
COOBITHH, UX POJIA B IPUPOJIC 1 KU3HU YEITOBEKA

8 kuacc (He meHee 34 4)

Ha3zpanue
pasaeJa (TemMbl)
(umcyi0 yacoB)

OcHoBHOe coaep:kaHue

XapakTepucTHKA AeATeJbHOCTH 00YyYAKIHNXCS

IloBTOpPEHME
Kypca 7 kjaacca
(44)

[IpenacraBnenne  manHbix.  OmnucaTelbHass  CTaTHCTHKA.
Crny4aifHast ”3MEeHYHMBOCTh. CpeTHue YHCIIOBOTO HAabopa.
Cnyuaitasie coObITHS. BepostHocTH 1 9acToThl. Kiaccuueckue
MOJIEJIA TEOPUH BEPOATHOCTEN: MOHETA U UTpajibHask KOCTb.

IToBTOPSATH W3Yy4YEHHOE U BBICTPAMBATHL CHUCTEMY
3HAHMM.

Pematy 3agaum (Mo BH3YyaJbHOIl  omope) Ha
NPEACTABICHHE M OINHCAHME JAaHHBIX C IOMOILIBIO
V3YUYCHHBIX XapaKTEPHUCTHUK.

Pemars, 3amaum (Mo BHM3YaJbHOHM omope) Ha
MPEACTABIICHUE TPYNIIMPOBAHHBIX JAHHBIX U ONMCAaHHE
CIIy4ailHON M3MEHYUBOCTH.

Pematy 3agaum (Mo BHU3YyaJibHOIl  omope) Ha
OTpeziesIeHUe YaCTOThI CIIy4allHbIX COOBITHI, 00CYXKIeHne
NPUMEPOB  CIy4yallHBIX COOBITHH, MAaJOBEPOSTHBIX U
MPAKTUYECKH JIOCTOBEPHBIX CIYy4YallHBIX COOBITUH, HX
PO B IPUPOAE U )KU3HU YEIIOBEKA.

OnucareanbHas
CTATHCTHKA.
PaccenBanue
JAHHBIX

(4 49)

*Orkinonenus. Jucnepcust yncinoBoro Habopa. CtanmaptHoe
OTKJIOHEHHE YUCIIOBOTO Habopa. JluarpaMMbl pacceuBaHus. *

*OcBanBaThb MNOHATHA: JUCIEPCUS M CTaHAApPTHOE
OTKJIOHEHHE, HCIIONIb30BaTh 3TU XapPaKTEPUCTUKU JUIsS
OIMCAaHUs PACCEUBAHUS JaHHBIX.

YuacTBOBaThH B 00CY’K/JA€HHH THNOTE3bl 00 OTCYTCTBUU
WIM HAJIMYUU CBS3U 110 TMarpaMMaM pacCceuBaHusl.
Crpouth auarpaMMmbl pPAacCeUBAHUS 10 HUMEIOUIUMCS
JAHHBIM, B TOM YHCJI€ C TIOMOIIbIO KOMIbIOTEpa (Hocie
COBMECTHOTO aHau3a).*




MHuoskecTBa
4 9)

MHOXecTBO, MOAMHOXeCcTBO. Omnepanuu HajJ MHOKECTBAMH:
obbenuHeHne,  TepecedeHue,  jgomnonHeHwe.  CBoicTBa
omepanuit Hax MHOKECTBAMH: MepPEeMeCTUTENBHOE,
COUETATEIILHOE, PaCTIPEICIIUTEIbHOE, BKIIOUCHHSI.
I'padpuaeckoe nmpeacTaBiIeHUEe MHOXKECTB.

OcBanBaTh NOHATHS: MHOXKECTBO, 3JIEMEHT MHOKECTBA,
HOJIMHOKECTBO.

BbINOJIHATH onepauuu Hajl MHOECTBAMHU:
o0beIMHEHNE, TIepeceYeHre, J0MOoIHEeHuE (110 00pasiry).
Hcnoan3oBath CBOWCTBA: MIEPEMECTUTENBHOE,
COYETAaTeNbHOE, PACHPEACIUTENIFHOE, BKIIOYCHHS (C
UCIIOJIb30BAaHUEM BU3YaJIbHOM OMOPBI).

Hcnonb3oBath rpadudeckoe MperCcTaBICHNE MHOXKECTB
IOpU ONHMCAHUU DPEAJbHBIX IMPOLIECCOB M SBJICHUH, NpHU
pelIeHnH 3a/1a4 U3 APYTUX YUEOHBIX MPEAMETOB U KypCOB
(c Mcnoab30BaHUEM BU3YaIbHOM OMOPHI).

BepositHoCTH
CJIy4ailHOT O
coObITHS
()

DneMeHTapHbIe COOBITHSI. Cnyualinble COOBITHSI.
bnaronpusitcTByromue aneMeHTapHble coOObITHS. BeposiTHOCTH
coObITuii. OmNBITEI C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
coObiTusiMu. Ciy4aifHblii BEIOOD.

[TpakTiueckas padota « ONbITH C pABHOBO3MOKHBIMHU
AIIEMEHTAPHBIMH COOBITUAMU.

OcBauBaTh Ha  0a30BOM  YPOBHEe  TOHSTHS:
JIIEMEHTApHOE COOBITHE, Ciy4ailHOe COOBITHE Kak
COBOKYITHOCTh ~ OJIarOMPUSATCTBYIOIIMUX  3JEMEHTAPHBIX
COOBITHI, PABHOBO3MOXKHbIE 3JIEMEHTAPHbIE COOBITHS.
PemaTh 3aga4u Ha BBIUMCIICHUE BEPOSTHOCTEN COOBITHIT
[0 BEPOATHOCTSIM 3JIEMEHTApHBIX COOBITHH CIIy4aillHOTO
omnbiTa (C MCHOJIB30BAaHUEM 3PUTENBHON HArJIsSAHOCTH
U/Win BepOabHON OIOPHI).

PemiaTh 3aga4u Ha BBIUMCIICHUE BEPOSTHOCTEN COOBITHIT
B OIBITaX C PaBHOBO3MOXXHBIMU  3JIEMEHTAPHBIMHU
COOBITUSIMHM, B TOM 4YHCIIE€ C IOMOIIbIO KOMIIbIOTEpa (C
UCTIONb30BAaHUEM  3PUTEIBHOW  HATISAHOCTH  W/HIU
BepOATBHOM OTOPHI).

I[IpoBoauThL M HM3y4YaThb ONBITHI C PaBHOBO3MOXHBIMHU
3JIEeMEHTApHBIMU COOBITUSIMU (C UCIOJIb30BAHUEM MOHET,
UrPaJIbHBIX KOCTEH, ApYyTrux MOJIENIEH)
B XOJI¢ TMPaKTHYECKOW paboThl (C HCIOIb30BAHHEM
BU3YaJIbHON OTIOPHI).

BBenenue
Teopuio rpagos
(44)

B

*IlepeBo. CBoiicTBa  JepeBa: €IWHCTBEHHOCTh  MYTH,
CymCeCTBOBAaHHUE BHUCSYECH BCPIIMHBI, CBA3b MCKAY YHCIOM
BepIIUH U unciaoM pébep. [IpaBuno ymHOXKeHus. *

*OcBauBaTh NOHATHSA: JEpeBO Kak rpad Oe3 wLuKIiIa,
BHCSAYAs BEpIIMHA (JUCT), BETBb JEPEBa, IyTh B JIEPEBE,
JUaMeTp AepeBa.




HM3yyate cBOMCTBa JepeBa: CYyLIECTBOBAaHUE BUCAYEH
BEPIIMHbI, €IWHCTBEHHOCTh IYTH MEXAy JBYMs
BEpILIMHAMH, CBS3b MEKIY YHUCJIOM BEPIIMH U YHUCIOM
péoep.

Y4acTBOBaTh B 00CYK/ICHUH PELICHUS 32249 HA IOUCK
U IIEpPEUUCIICHUE IyTeH B JAEpEBE, ONPEAEICHUE 4UCia
BepLIMH WK pédep B IepeBe, 00X01 OMHAPHOTO JIepeBa, B
TOM YHCJIE C IPUMEHEHUEM MPaBUIa YMHOKEHUS. *

Cayuaiinble
coObITHS
849)

*[IporuBomnonoxkHoe  coObiTre.  Juarpamma  Diinepa.
OOvenuHeHne u mnepeceueHue coObITH. HecoBmecTHbIe
coopitus. @Dopmyna cioxeHuss BepostHocTei. [IpaBuio
YMHOXKEHHUSI ~ BEPOATHOCTEH.  YCIOBHas  BEPOSITHOCTD.
HezaBucumble  coObitus.  IlpencraBnenue — ciaydaifHOTO
HKCIIEpUMEHTA B BUJIE IepeBa. *

*OcBauBaThb NOHSTHUA: B3aUMHO IPOTHUBOIOJIOKHBIE
COOBITHS, OMEpaluy HaJ COOBITUAMU, OOBEAUHEHUE U
nepecevyeHre coObITUHM, auarpamma Ounepa (Dunepa—
BenHa), coBMecTHbIE U HECOBMECTHBIE COOBITHSI.
N3yuaTh TeopeMbl O BEPOSITHOCTH OOBEIUHCHHS IBYX
coOBITHH ((OPMYJIBI CIIOKEHHSI BEPOSATHOCTEN ).
Y4yacTBOBaTH B 00CYK/I€HHH pellleHUusl 3aJ]a4u, B TOM
YHCclie TEKCTOBBIC 3aJ]aul Ha OMpeesieHue BEepOsSTHOCTEN
OOBEIMHEHUS W TMEePECCUeHUs] COOBITUH C TOMOIIBIO
YUCJIOBOM MpsAMOW, JuarpamMm Ouiepa, (GopmMysibl
CJI0’KE€HHUSI BEPOATHOCTEH.

OcBauBatb NOHSATHS: MIPABUIIO YMHOXEHUS
BEPOSITHOCTEH, YCJIOBHAasi BEPOATHOCTb, HE3aBUCUMBIC
COOBITHS IEPEBO CIYYAMHOTO OIBITA.
H3yuarp cBoiicTBa  (ompenencHus)
COOBITHH.

YuyacTBoBaTHL B OOCYKA€HHH pPelIeHUus 3aJa4M Ha
oTpeziesIieHUE U UCII0JIb30BAHUE HE3aBUCUMBIX COOBITHIA.
YuyacTBoBaTHL B OOCYKA€HHH pPelleHUus 3aJa4M Ha
MOMCK BEpOSITHOCTEH, B TOM UHCJIE YCIOBHBIX, C
UCTIONb30BAHUEM JIepEBA CIIy4allHOTO OMbITa. *

HE3aBUCHUMbIX

O0o00menne,
KOHTPOJIb
(4 4)

[IpencraBnenne naHHbIx. OnucatenbHas ctaTuctuka. ['padeor.
BepositHocTh CIIy4ailHOTO COOBITHSI. DIIeMEHTHI
KOMOMHATOPUKH.

IHoBTOPATH H3YyYEHHOE U BBICTPAUBATH CHCTEMY
3HAHWM.
Pemats 3amaum Ha npeACTaBICHUE U ONMKUCAHUE JTAHHBIX




c MIOMOUIBIO U3YYEHHBIX  XapakTepucTHk  (C
HCIIOJIb30BaHUEM BU3YaJIbHOM OIMOPHI).

*Y4acTBoBaTh B O0CYKICHHMH pelICHHUS™ 3aAa4M C
npuMeHeHneM rpadoB.

Pemate 3agaum  Ha  HAXOXIEHUE  BEPOSITHOCTH
CIIy4aifHOro COOBITHSI IO BEPOATHOCTSIM 3JEMEHTAPHBIX
COOBITHI, B TOM YHCIIE B OMNBITaX C PAaBHOBO3MO>KHBIMU
3JIEMEHTAapHBIMU COOBITUAMH (C BU3yaJIbHOM 0NOpoii).
*Y4acTBOBaTh B O0CYKICHHHM PpelIeHMA™ 3agadd Ha
HaX0X/IeHUE BEPOSITHOCTEN 0OBEAUHEHUS U NIEPECEUCHUS
COOBITHI, B TOM YHUCIIE HE3aBUCUMBIX, C HCIIOJIb30BaHUEM
rpaduyeckux MpeiCcTaBiICHUM U JepeBa CIIy4aillHOTO
OIIbITA.

*Y4yacTBoBaTh B 00CY:KIEHUM pelleHMsA™ 3aJadyM Ha
nepevnciaeHre KoMOuHaMi (4ucia nepecTaHoBOK, YMCIIa
COYETAaHMI), HA HAXOXKICHUE BEPOATHOCTEH COOBITHH C
OpPUMEHEHHEM KOMOMHATOPUKHM, B TOM 4YHCIE C
UCIIOJIb30BaHueEM TpeyroyibHuKa [lackans.

9 kaacc (He meHee 34 1)

Ha3zpanue
pasaeJa (TemMbl)
(umcyi0 yacoB)

OcHOBHOe co/iep:KaHue

XapakTepucTHKA 1eSTeJJbHOCTH 00y4aomuxcsi

IloBTOpEHME IIpencraBnenne  gaHHbIX. OmnucarenbHas  CTaTUCTHKA.
Kypca 8 kiacca Omneparnuu Haj COOBITHAMU. He3aBUCUMOCTE COOBITHIA.
(44)

[MoBTOpPSAITH H3y4Y€HHOE U BBICTPAMBATH CHCTEMY
3HAHWM.

Pemath 3a1aum Ha Ipe/ICTaBIICHUE U ONTUCAHUE JaHHBIX.
Pemars, 3amaum Ha  HaxoXACHUE  BEPOATHOCTEU
O0OBEIMHEHUS W TIEpeceUYeHHs] COOBITUH, B TOM YHCIIE
HE3aBUCHUMBIX, C  HCIOJb30BAaHUEM  IpaduuecKux
IIPEACTABJICHUN U IepEBA CIIy4alHOTO OIIBITA.

Pemath 3agaum Ha mepeyucICHUE KOMOWHAIMHN (Yucia




IIEPECTAHOBOK, YHUCJIa COYETaHWIl), Ha HaXOXKIECHUE
BEPOATHOCTEH COOBITHI C MpUMEHEHNEM KOMOMHATOPHKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM TpeyrojapHuka [lackamns

DJIeMeHTBbI
KOMOMHATOPUKH
(4 1)

KomOunaropHoe mnpaBwio yMmHOXeHHs. IlepecTaHOBKH.
@akropuan. Couetanuss M 4yucino coyetanuil. *TpeyronbHUK
[Tackams.* [IpakTnueckas pabora «Bpruncnenue
BEPOSITHOCTEH C MCIOJIB30BAaHUEM KOMOWHATOPHBIX (DYyHKITHIA
AJIEKTPOHHBIX TAOIHID.

OcBauBaTh Ha  0a30BOM  yYpPOBHe  TOHSTHS:
KOMOWHATOPHOE MPAaBHJIO YMHOXXEHHs, YNOPSJOYCHHAS
napa, Tpoiika 00beKTOB, IepecTaHOBKa, hakTopuai yucia,
coyeTaHue, Yucio couetanui, *rpeyronpauk [lackams.*
Pemars npocreiimue 3agauym  Ha [EpPEUUCIICHHE
YIOPSI0OYSHHBIX Map, TPOEK, IIEPEUNCIIEHUE TIEPECTAaHOBOK
U COYETAaHWM »SJIEMEHTOB pA3JUYHBIX MHOXECTB (IO
o0pasiry).

Pemiats mpocreiimmne 3amauyM Ha NPUMEHEHHE 4YHCIa
coueTaHuil B anredpe (COKpameEHHOe YMHOKCHHE, OMHOM
HproToHa) (C HanmpaBIIsIONIEH TOMOIIBIO).

Pemarts, mnpuMeHsii KOMOWHATOPWKY, 3aJadyd Ha
BBIUHCJICHHE BEPOSTHOCTEH, B TOM YHCIE C MOMOIIBIO
AIIEKTPOHHBIX TAOJUI] B XOJ€ MPAaKTHUYECKOH paboThI (C
BHU3YyaJIbHOW OTIOPO).

I'eomeTpuueckas
BEPOSITHOCTH
(4 9)

*['eomerpuueckas BepossTHOCTh. CirydaliHbIM BIOOp TOUKH U3
burypsl Ha MIOCKOCTH, U3 OTPE3Ka, U3 AYTH OKPY>KHOCTH. *

*OcBauBaTh NOHATHE T€OMETPUUECKON BEPOSATHOCTH.
Y4yacTBOBaTh B O00CYXKJACHHM PpeCIICHUs] 3aJa4yd Ha
HaXO0XJIEHUE BEPOSTHOCTEHN B OIBITAX, IPEACTABUMBIX KaK
BBIOOp TOYEK W3 MHOTOYTOJbHHKA, Kpyra, OTpe3Ka WId
JyTU OKPY>KHOCTH, YUCJIOBOTO MPOMEKYTKA *

HcnuiTanuns
bepnynan
(6 9)

Hcneitanue. Ycnex u Heynada. Cepust HCIBITaHUM 10 IEPBOTO
ycnexa. Wcnpitanus beprymnmu. BepositTHocTH coObITHH B
cepun ucnbiTanuii  bepuymim.  Ilpaktuueckas  pabota
«HcnbiTanus bepHymm.

OcBauBaTh Ha 0230BOM YPOBHe NOHSITHSI: UCIIBITAHUE,
3JIeMEeHTapHOe COOBITHE B UCTIBITAHUH (yCIIEX U Heyaaya),
cepus UCHBITAHUM, HACTYIJIEHWE MIEpPBOro ycrexa
(neynaun), cepus ucnbiTanuii bepuymmu.

Pemate mpocreiiime 3agauM Ha  HaXOXKJEHUE
BEPOATHOCTEH COOBITHII B CEpUU UCTBITAHUI 10 TIEPBOTO
ycrexa, B TOM YHCJe ¢ MPUMEHEHHEM (OPMYIIbI CyMMBI
TeOMETPUUYECKON Mporpeccuu (C OMopoi Ha CIPaBOUYHYIO




UH(POPMALIHUIO).

Pemars, mpocreiimide 3agqauMm Ha  HAXOXJCHHE
BEPOATHOCTEH  DJIEMEHTAPHBIX COOBITUH B  CEpUU
ucnbpiTaHuil bepHy/uM, Ha HaX0XJAEHHE BEPOATHOCTH
ONpPEACIEHHOIO YHUCIIAa YCIIEXOB B CEPUM  MCHBITAHUM
bepnyu (¢ BU3yanbHOI OMOpOi).

H3yuaTth B X01e NPAKTHYECKO PadOThI, B TOM YHUCJE C
MOMOIIbIO HU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu UcnblTaHul bepHyiu

Cayuaiinas
BeJIMYMHA
(6 9)

CnyuailHas BeJIWYMHA W PACHpPENEICHHE BEPOSATHOCTEM.
MareMaTtnueckoe OXHJIAHHE U JHUCIEpCUs  CIy4alHOHU
BeIMYMHBL. [IpuMeppl MaTeMaTHMYECKOro OXHUAAHHA Kak
TEOPETUYECKOr0 CPEIHErO 3HAYCHMS BEIIMYHHBI.

[TonsTHe 0 3akoHe OonbinX yKcen. M3mepenue BeposTHOCTEH
¢ momouibo 4acToT. IIpuMeHeHne 3akoHa OOIBIINX YHUCEN.

OcBouTh Ha 0a30BOM YpPOBHe TNOHSITHUS: Clly4daiHas
BEJIMYMHA, 3HAYCHUE CIIy4aitHOMN BEJINYNHBI,
pacrpeiesieHue BEepOsTHOCTEN.

H3yyarp u o0cyXkaaThb TMpPUMEPHl JUCKPETHBIX U
HENPEPBIBHBIX CIYYalHBIX BEJIUUUH (POCT, BEC YENOBEKA,
YHUCJICHHOCTh HACEIICHUS, APYTHUe M3MCHYUBLIC BEIIMYHHEI,
paccMaTpuBaBIIMECs B KypC€ CTAaTUCTHKH), MOAEIBHBIX
CIy4yaWHBIX BEJHMYMH, CBSI3aHHBIX CO CIIy4allHBIMHU
omnbiTaMu (OpocaHHe MOHETBI, WMIPabHOM KOCTH, CO
CIIy9aifHBIM BBIOOPOM H T. 11.).

OcBauBaTh Ha  0a30BOM  YPOBHe  TOHSTHSA:
MaTeMaTUYECKOE OXKUJAHHUE CIy4allHOM BEJIWYMHBI Kak
TEOPETHYECKOE CPEHEE 3HAUCHUE, TUCTIePCUs CIy4YallHON
BEJIMYMHBI KaK aHAJIOT JUCTIEPCUU YHCIOBOTO Habopa.
Pemiate 3amaum Ha BBIUKCICHUE MAaTEMATHYECKOTO
OXKMJIAHHUS W  JUCIEPCUU JUCKPETHOM  CIly4alHOU
BEJIMYMHBI 110 3aIaHHOMY PaCIpPEACIICHUI0, B TOM YHUCIIE
3a/1a4, CBSI3aHHBIX CO CTPaxOBaHUEM U JIOTepesiMu (C
HaIPaBJISIONICH TOMOIIIBIO).

3HAKOMHUTBCSI C MAaTeMAaTHYECKUM  OXHJIAHHEM U
JIMCTIEPCUEN HEKOTOPBIX pachpeicsieHud, B TOM YHUCIE
pacrpezeieHus ClIy4ailHON BEJIIMYUHBI «YHCIIO YCIIEXOB)
B CepHUM UCTIbITaHUN bepHyin.

M3yyars 49acToTy COOBITHSI B  IOBTOPSIOIIUXCS




CIIyYaiHBIX OTIBITAX KAaK CIIyYalHYIO BETHUUHY.
3HAKOMHUTBCS C 3aKOHOM Oousbmux yucen (B ¢dopme
Bepuynnu): mnpu OOJBIIOM YHCIE OMNBITOB YacTOTa
COOBITHS OJTM3Ka K €r0 BEPOSTHOCTH.

PemaTh 3a1a4n Ha U3MEpPEHUE BEPOSITHOCTEH C TOMOIIIBIO
4acTOT (C HAIMPaBJISAIONICH TOMOIIIBIO).

O06cy:x1aTh POJIb 3aKOHA OOJBIINX YHCET B 000CHOBAaHUU
YaCTOTHOTO METOJ1a U3MEPEHHS BEPOSTHOCTEH.
OO0cy:x1aTh 3aKOH OONBIIMX YHCET KakK MpPOsBICHUE
CTATHCTUYECKON YCTOMYHUBOCTH B M3MEHYHBBIX SIBICHHSIX,
pONb 3aKOHAa OOMNBIIMX YHCET B MPHPOAEC M B KU3HU
YeNoBeKa.

0O06001enne,
KOHTPOJIb
(10 v)

[IpeacraBnenne  panHbix.  OmnwucatenbHas
BepositHOCTB CIIy4aifHOTO COOBITHSL.
KoMOuHaTopuku. CirydaifHble BETUYUHBI U PaCIpeIeTICHHUS.

CTaTUCTHKA.
OJIEMEHTEI

IMoBTOpPSITH W3yYCHHOE ¥ BBICTPAMBATH CHCTEMY
3HAHHH.

Pemath 3a1a4m Ha IPE/ICTABIICHUE U ONTUCAHUE JaHHBIX.
Pematp 3a1aun Ha HAXOXKACHUE BEPOSATHOCTEH COOBITHH,
B TOM 4YHCJI€ B ONBITaX C PaBHOBO3MOXHBIMHU
3JIEMEHTAPHBIMH COOBITHSIMY, BEPOSITHOCTEH
OOBEIMHEHUSI W TEPeCceUeHUs] COOBITHH, BBIUUCIATH
BEPOSTHOCTH B OIIBITAX C CEPUSMH CIIyYAHBIX UCIIBITAHUN

[Ipu pazpaboTke paboueid mMporpaMMbl B TEMAaTHYECKOM IUIAHUPOBAHUHU JOJKHBI OBITh YYTEHBI BO3MOXXHOCTH
UCIIOJIb30BAHUS AJIEKTPOHHBIX (IIUGPOBBIX) 00pa30BaTEILHBIX PECYPCOB, SBISIFONINXCS Y4€OHO-METOANIECKUMU MaTepraIaMu
AJIEKTPOHHBIE YYEOHWKHM W 3aJaYHWKH, DJJICKTPOHHBIE OWOIMOTEKH, BUPTYyaIbHBIC
71a00paTOpUU, UTPOBBIE MPOrPAMMBI, KOJUICKIIUUA HUPPOBBIX 00pPa30BATEIBHBIX PECYPCOB), UCHOJIb3yEMBIMU ISl OOyUYEHUS U
BOCIIUTAHUSl PA3IUYHBIX TPYIIN IMOJb30BaTEIeH, MPEACTaBIECHHBIMUA B AJEKTPOHHOM (LM(PpPOBOM) BHAEC U PeaTU3YIONIUMU

(MyJIbTUMEIUIHBIE POrPAMMBI,

nunaktTuaeckue Bo3MoxHocTu KT, comeprkanne KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa30BaHUM.




