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OCHOBHOTO 00111eT0 00pa3oBaHuUs



l. OO0mas xapakrepucTuka y4e0Horo npeamera «MaremaTuka»

VYuebHblil npeamer «MaremaTuka» BXOOUT B IpEeIMETHYIO oOnacTh «MaremaTtuka u
uHpopmatuka». OH CHOCOOCTBYET pAa3BUTHUIO BBIYHCIUTEIBHONM KYJABTYpHl M JIOTUYECKOTO
MBILUIEHUS,, (OPMUPOBAHHIO YMEHMsI IOJb30BaTbCs aJIrOPUTMaMH, a TaKKe IPHUOOPETEHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B MOBCEIHEBHON *U3HH oOydaromuxcs ¢ 3I1P. YueOubiii
IIPEeIMET pa3BUBACT MbIIIJICHUE, IPOCTPAHCTBEHHOE BOOOpaXKeHHE, (PYHKIMOHAIBHYIO IPAaMOTHOCTb,
YMEHUS BOCHPUHUMATh W KPUTHYECKH AaHATM3UPOBATh HH(GOPMALIMIO, TPEICTABICHHYIO B
pa3nuyHbIX (PopMax.

OOyuyenne maremaruke Ia€T BO3MOXHOCTH pa3BuBarh y oOyuaromuxcs ¢ 3[IP Tounyro,
palMoHaIbHYI0 M HMH(OPMATHUBHYIO pedb, YMEHHME OTOMpaTh Hambosiee MOIXOIAIINE S3BIKOBBIC,
CHUMBOJIMYECKHE, Tpaduueckue CpeacTBa Jjisl BBIPAKEHUS CYXKICHUH W HABIAHOTO HX
IIPEICTaBICHMUS.

Heo0xonuMbpIM KOMIIOHEHTOM 00111l KYJIbTYpPbl B COBPEMEHHOM TOJIKOBAHUU SIBJISIETCS 0o01Iee
3HAKOMCTBO C METOJAaMHU IO3HAHHS JEHCTBUTEIBHOCTH, NMPEICTABICHUE O NPEAMETE U METOAAX
MaTeMaTUK{, WX OTIMYUN OT METONOB JpPYTUX €CTECTBEHHBIX M TIyMaHUTapHbIX HaykK, 00
0COOEHHOCTSX NPUMEHEHHUs MATeMaTHKHU JUIs pEIleHUs HAay4HbIX M NPUKIAJHBIX 3a1ad. Takum
o0pa3zom, mMareMaTuieckoe o0pa3oBaHHE BHOCHUT CBOH BKJa] B ()OPMHPOBAHUE OOIICH KyIBTYPHI
YeJI0BEKa.

W3yueHne mareMaTuKd TakKe CIIOCOOCTBYET 3CTETUYECKOMY BOCHHUTAHHUIO YEJIOBEKa,
IIOHMMAHHIO KPacOThl M U3AIIECTBA MAaTEMATUYECKUX PACCYXKACHUM, BOCIPUATUIO T€OMETPUUECKUX
(GbopM, YCBOCHHIO HJIEH CUMMETPHH.

[Tporpamma oTpaxkaeT cojepxaHue o0ydeHus npeamery «MaTemaTuka» ¢ y4eToM OCOOBbIX
oOpa3oBarenbHbIX TOTpeOHOCTEW oOydarommxcsi ¢ 3[IP. OsnageHwe y4eOHBIM IPEAMETOM
«MatemaTiKa IpeCTaBIseT ONPeAEICHHYIO CI0XKHOCTh It yuamuxcs ¢ 3[1P. Y oOyuaromuxcs ¢
3IIP nauOosiee BbIpaKeHbl OTCTABaHUS B PA3BUTUU CIIOBECHO-JIOTMYECKUX (HOPM MBINIIEHMUS,
M03TOMY aOCTpaKTHbIE U OTBJICYEHHBIE KAaTErOpUU UM TPYIHOJAOCTYNHBL. B Toxe Bpems mnpu
CHelHaJbHOM O0OydeHuH oO0ydJaromuecs MOTYT BBINOJHATH 3aJaHusl 1o anroputMmy. OHu
BOCIIPUMMYMBBEI K ITOMOIIY, MOTYT BBIIIOJHUTH IIEPEHOC HA AHAJOTUYHOE 3aJaHHE YCBOECHHOIO
criocoba pemienust. CHUKEHHE Pa3BUTHS MBICIUTENbHBIX ONEpaliii U 3aMeJIEHHOE CTAaHOBJIEHUE
JIOTHYECKUX JeHCTBUH NPUBOAAT K HEJOCTATOYHOM OCMBICIEHHOCTH COBEPIIAEMbIX Y4eOHBIX
neiictBuil. Y oOyuarolmuxcsi 3aTpyIHEHbl CUETHBIE BBIUMCICHMS, NPOU3BOAMMBIE B yme. B
MUCHMEHHBIX BBIYMCIIEHUSX OHU MOT'YT IPOIYCKaTh OJMH U3 IPOMEKYTOUHBIX maroB. [Ipu pabote ¢
YHCJIOBBIMUA BBIPAKEHUSIMHU, BBIYUCIEHHEM HUX 3HAUEHUS MOTYT HE YAEp)KMBaTh NPaBUIbHBIN
nopsiok aerctBuit. Ilpu ympouenun, npeodpazoBanuu BelpaskeHUi ywamuecs ¢ 3I1P He moryt
CaMOCTOSITENIHO MPUHATD PELIEHUE O MOCJIE0BATEIbHOCTH BBINIOJHEHUS AelicTBUN. KOHKpETHOCTD
MBIIIJIEHHS OCIIOKHSET YCBOCHUS HaBbIKa PELLIEHUS] YpaBHEHUN, HEPABEHCTB, CUCTEMbI YPaBHEHUH.
VM Maso0CTyIHO COBEpIIEHHE 0OPAaTUMBIX ONEpPaIii.

Huskuii ypoBeHb pa3BUTHS JIOTMYECKHX OIepaluii, HegocTtaTouyHas o000OIEHHOCTh
MBILIUIEHUS 3aTPYJHSIOT H3ydeHHe TeMbl «DYHKUIUU»: TpU ONpeAeieHUH (YHKIHOHAIBLHON
3aBUCHUMOCTH, TMpH ONHMCAHUU TIpapUUecKOd CHUTyallMd, MCHOJIb3ysl T'€OMETPHUUYECKUH,
anreOpandeckuii, (yHKIMOHANBHBIM s3bIkH. Hepenko ydwamuecs He BUAAT Pa3HUIBI MEXIY
00JacThio ornpeaesieHust PyHKIUU U 00JaCThI0 3HAYCHH.

Pemenue 3amad compsiKeHO € TPYAHOCTAMHU OGOPMIIEHHUS KPaTKOW 3amucH, MpOBeIeHHs
aHaJM3a YCJIOBHS 3a/1a4H, BBIJICNICHH cymecTBeHHOT0. O0yuarommecs ¢ 3I1P 3atpynustoTcs caenars
YMO3aKJIIOUEHUE OT OOIIEro K YaCTHOMY, HEPEIKO BBIOMPAIOT HepallMOHAIbHbIE CIIOCOOBI PeIIeHus,
MHOT/Ja OTPaHNYUBAIOTCS MAHUITYJISLUSIMU C YHCIIAMHU.

[lpy wu3ydeHun reoMeTpuyeckoro marepuana oOydvarommuecst ¢ 3IIP crankuBaroTcs c
TPYAHOCTBIO JI€JIaTh JIOTHYECKUE BBIBOABI, CTPOUTH IOCIIEN0BATEIbHbIE paccykaeHus. Henpounsie
3HAaHUS OCHOBHBIX TEOPEM I€OMETPUHU MPUBOAUT K OIIMOKAM B PEHICHUH T'€OMETPUUYECKUX 3ajad.
OOyuaromyecss MOTYT HNOJMEHUTh (OPMYIly, HENpaBWIBHO NPUMEHHTh TeopeMmy. K cepbe3HbIM
omKrOKaM B peLICHUH 3a/1a4 IPUBOAAT HEJOCTATOUYHO PA3BUTHIE MPOCTPAHCTBEHHBIE IPEICTABICHHUS.



VM CIIO’)KHO BBITIOJHHUTH YEPTEXK K YCIOBHIO, B NMHUCBMEHHBIX pPabOTaX OHM HE MOTYT NPHBECTH
OOBSICHEHHE K YEPTEKY.

TOYHOCTH 3alIOMUHAHUS U BOCHPOM3BEACHUS y4eOHOro Marepuaga CHHKEHBI IO MPHYMHE
c1a00CTH MHECTHYECKOM ACATEIIHPHOCTH, CYXKeHUs o0beMa mamsaTH. O0ydarommmcs ¢ 3[1P tpedyercs
Oombllle BpPEeMEHM HA 3aKpeIyieHHEe MarepHuaia, akTyalu3alus 3HaHUM 10 Omope MpH
BOCITPOU3BE/ICHUH.

Jist mpeooenus TpPyAHOCTEH B M3y4EHUHU yUeOHOTro npeamera «MaremaTnkay Heo0XoauMa
ajanranus o0beMa 1 XxapakTepa yueOHOro Marepualia K mo3HaBaTeIbHbIM BO3MOXKHOCTSM YJallluXCs
¢ 3IIP. Cnenyer y4eOHBII Marepwall MPENOJHOCHTH HEOONBIIMMHU MOPIHSIMH, YCIOXKHSS €ro
MOCTETIEHHO, U3BICKUBATh CIIOCOOBI afanTalliyd TPYAHBIX 33JaHUN, HEKOTOPbIE TEMbI JaBaTh Kak
O3HAaKOMMTEIbHBIE; UCKJIIOYaTh OTAEIbHBIE TPYIHbIE J0KA3aTebCTBA; TEOPETUUYECKUII MaTepuai
PEKOMEHJIyeTCsl Hu3y4yaTb B MpPOLECce MPAKTUYECKOW JEATEIbHOCTH II0 PELICHHUIO 33j]1ad.
Opranuueckoe €IMHCTBO IPAKTUYECKOM M YMCTBEHHOM JEATEIbHOCTH YYallUXCS Ha YpOKax
MaTEMaTHKU CIIOCOOCTBYIOT MPOYHOMY U CO3HATEIBHOMY YCBOEHHUIO 0OAa3MCHBIX MaTEeMaTHYECKHX
3HaHUU U YMEHHUU.

He.]'ll/l U 3aJa4Y4 U3yYCHUSA yqeﬁnoro npeamMera «MarteMaTHKa»

[TpropuTeTHBIMU LIENIIMU 00Y4YEHUsI MaTeMaTHKe B 5—9 Kilaccax sBISIOTCA:

* (opmMupoBaHHME  IICHTPAJIBHBIX  MaTeMaTHYeCKUX  MOHATUH  (YUCIO,  BEIMYMHA,
reoMerpuyeckas (Qurypa, IepeMeHHas, BepOsSTHOCTb, (yHKUMSA), O0OecrneunBaroIInuX
IIPEEMCTBEHHOCTb U IEPCIIEKTUBHOCTh MaTeMaTH4eCKOro o0pazoBanus o0ydaromuxcs ¢ 311P;

* nojaseneHue odyuaromuxcs ¢ 3[1P Ha TocTyrHOM JUIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTUK{A U OKPYXAIOIIEro MHpa, MOHMMaHUEe MAaTeMaTHKH KaK YacTH OOLIEH KyIbTypHI
4eJI0BEUECTBA;

" pa3BUTHE WHTEJUICKTYaJlbHBIX M TBOPUYECKUX CIOcOoOHOCTeH, oOydaromuxcs ¢ 3IIP,
MIO3HABATENIbHON AKTUBHOCTH, MCCIEIOBAaTEIbCKUX YMEHHUHM, KPUTHYHOCTH MBILIUICHUS,
MHTEpeca K U3Y4EHHUIO MaTEMaTHKU;

* (opmupoBaHue (QYHKIMOHAIBHOM MareMaTH4yecKoil IpaMOTHOCTU: YMEHMs paclio3HaBaTh
IPOSIBJICHUSI MAaTeMAaTUYECKUX MOHSATHH, OOBEKTOB U 3aKOHOMEPHOCTEW B pEaJbHBIX
KU3HEHHBIX CHUTyallUsiX W TpU HM3YYEHUU JPYTUX Y4EOHBIX IPEIMETOB, IPOSBICHUS
3aBUCHUMOCTEN U 3aKOHOMEpPHOCTEH, (GOpPMYIUpOBaTh UX Ha SI3bIKE MareMaTUKH U CO3]aBaTh
MareMaTu4eckre MoJIeNii, IPUMEHATh OCBOCHHBIN MaTeMaTHMYeCKUH anmapar Ui peleHHs
NPaKTUKO-OPHEHTUPOBAHHBIX ~ 3a/lad, WHTEPIPETHPOBATh MW OICHWUBATh IIOJyYCHHBIC
pEe3yNbTaThl.

JlocTikeHue 3THX 11eJiei 00ecreynBaeTcsl peleHueM CIeAYIOINX 3a/1a:

= dopmupoBarh y oOydarommxcsi ¢ 3[IP HaBblku ydeOHO-TIO3HABATEIHHOU JESITEIBHOCTH:
TUTAHUPOBAHUE Pa0OTHI, TOUCK PALMOHAIBHBIX IYTEH €€ BBIMOTHEHUS, OCYIIECTBICHUS
CaMOKOHTPOJIS;

® CrnocoOCTBOBATh MHTEIUIEKTYalIbHOMY DPa3BUTHIO, (POPMHUpPOBAaTh KauecTBa, HEOOXOTUMBIE
YeJIOBEeKY JUIsl IOJHOLIEHHOM JKM3HM B COBPEMEHHOM OOIECTBE, CBONCTBEHHBIE
MaTeMaTU4yeCKOW  JIEATENbHOCTU:  SICHOCTH W TOYHOCTH  MBICIH,  HHTYHIIUH,
MPOCTPAHCTBEHHBIX MPEICTABICHU, CHOCOOHOCTHU K MPEOAOICHUIO TPYIHOCTEH;

* QopmupoBaTh KIIOUEBbIE KOMIETCHIIMHM Yy4YallUXCsl B paMKax MpeIMeTHOW o0lacTu
«Maremaruka u H”HGOpMaTUKa»;

" pa3BHBATh MOHATHIHOE MbILIeHUs oOy4aromuxcs ¢ 3I1P;

" OCYHIECTBIISITh KOPPEKIMIO TIO3HABaTENBHBIX TMporeccoB, oOydarommxcs ¢ 3IIP,
HEOOXOIMMBIX Il OCBOEHUS MPOrPaMMHOI0 MaTepHuala 1o yueOHOMY IpeMETy;

® [peaycMaTpuBaTh BO3MOKHOCTh KOMIIEHCAIIMM 00pa3oBaTeibHBIX 1e()UIUTOB B OCBOCHUH
NPEAIECTBYIOIIETO MTPOrpaMMHOT0 Marepuaia y oOydatoniuxcs ¢ 3IIP u HegocTaTkoB B UX
MaTeMaTH4eCKOM Pa3BUTHH;

* c(hopMHPOBATH YCTONYMBBIM HHTEPEC YUALTUXCS K MIPEIMETY;



* BBUIIBIISITH M Pa3BUBATh MaTeMaTHUECKUE M TBOPUYECKHE CIOCOOHOCTH.

OCHOBHBIE JIMHUU COJEPKAHUSA Kypca MaTeMaTuku B 5-9 kiaccax: «Hucna u BEIYUCICHUS,
«Anrebpa» («AnreOpandyecKkue BBIPAXKCHUSA», «YpaBHEHHS U HEPABEHCTBAY»), «DYHKUIUN»,
«l'eomerpus» («l'eomerpuueckue ¢Gurypsl M HX CBOHCTBa», «V3MepeHue reoMeTpuyecKux
BEJIMYMHY), «BEpOsATHOCTh M CTaTHCTUKAY». /laHHbIE TMHUM PAa3BUBAIOTCS MapajljieNbHO, KaXaas B
COOTBETCTBHH C COOCTBEHHOM JIOT'MKOM, OTHAKO HE HE3aBUCUMO OZIHA OT JIPYTOi, a B TECHOM KOHTAKTe
u B3aumoneiictBuu. Kpome 3TOro, mx OOBEAMHSET JIOTWYECKas COCTABISIONIAS, TPAIUIIMOHHO
IpUCyLIasi MaTeMaTHKe U IPOHU3BIBAIOLIAS] BCE MAaTEMaTUYECKUE KYPChI M COJlepKaTelbHbIe JIMHUH.
CdopmynmupoBannoe B DenepalbHOM TOCYIapCTBEHHOM OOpPa30BaTeIbHOM CTaHAAPTE OCHOBHOTO
obmiero obpazoBaHMs TpeOOBaHUE «YMETh OIEPHPOBATH IOHATHAMM: OINpEAEICHUE, AKCHOMA,
TEOpeMa, JJ0Ka3aTelbCTBO; YMEHHUE PACIIO3HABATh HCTUHHBIC U JIOXKHBIC BHICKA3bIBAaHUS, IPUBOAUTH
IPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS M OTPULIAHMSI BBICKa3bIBAHUII» OTHOCUTCS KO
BCEM KypcaMm, a (OpMHUPOBAHHUE JIOTUYECKUX YMEHUH pacrpeensieTcs 10 BCeM rojamMm o0y4eHus Ha
YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHusl.

Conepxanne 00pa3oBaHUS, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yJabTaTaM OCBOCHHS
denepanbHOl pabodelt mporpamMMbl, pacnpenenéHHbIM [0 TrogaM OOydeHUs, CTPYKTYpHPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPHUHIUIIHAIBHBIM BOMpPOCaM OOydarommecs
o0palaguch HEOJHOKPATHO, 4YTOObI OBJIAJICHHE MATEeMAaTHYECKUMU IOHATHSAMM U HaBBIKAMH
OCYIIECTBISIIOCH ~ TOCIENOBATENIbHO W MOCTYNMaTeabHO, C  COONIOACHWEM  NPHUHIIKIA
IIPEEMCTBEHHOCTH, A HOBBIE€ 3HAaHUS BKIIOYAJIMCh B OOLIYI0 CHCTEMY MareMaTH4eCKHUX
npezncrasiaennii odyuatonuxcs ¢ 3I1P, pacimpsis u yry6mnsis e€, o0pa3ys mMpOoYHbIE MHOKECTBEHHBIC
cBs3u. O6ume nenu uzydeHus ydeOHoro npenmera «Maremaruka» npezactasieHsl B DepepanbHol
paboueii mporpaMmMe OCHOBHOTO 00IIIEro 00pa3oBaHusl.

1. Mecto yuedHoro npeamera «MaremaTuka» B y4eOHOM IJIaHe

B cootBerctBuM ¢ DenepanbHbIM TOCYIAapCTBEHHBIM 00pa3oBaTEIbHBIM CTaHIAPTOM
OCHOBHOT0 00111€T0 00pa3oBaHus y4eOHBIN TpeIMeT «MaTtemMaTHKa» BXOIUT B MMPEAMETHYIO 00J1acTh
«MartemaTtuka 1 HH(pOpMaTHKay U SBISIETCS 00s3aTeNIbHBIM JUIs n3ydeHus. B 5-9 knaccax yueOHbIN
npeamer «MartemaTtruka» TPaJAUIMOHHO M3YYaeTCsl B PaMKax CIEAYIOIUX YYeOHBIX KypcoB: B 5-6
Kjlaccax — Kypca «MaremaTtuka», B 7-9 kiaccax — KypcoB «Anre0pa» (BKJIrOYash 3JI€MEHTHI
CTaTUCTUKM M TeopuHu BeposiTHOcTell) u «l'eomerpus». Hacrosmei nporpammoill BBOJIUTCS
CaMOCTOSITENIbHBIN Y4eOHBIN Kypc «BeposSTHOCTb U CTATUCTHKAY.

O611iee yKcio 4acoB, PEKOMEHIOBaHHBIX JJISl U3YYeHHs] MaTeMaTuku (0a30BbIi YpOBEHb) Ha
YPOBHE OCHOBHOTO 00111eT0 00pa3oBanus, — 952 yaca: B 5 knacce — 170 yacoB (5 yacoB B HEZIENIO), B
6 ximacce — 170 gacoB (5 yacoB B Hezeno), B 7 kiacce — 204 yaca (6 4acoB B HeJEN0), B 8§ Kiacce —
204 gaca (6 gacoB B Heneno), B 9 kiacce — 204 gaca (6 4acoB B HEZIEIIO).

IV. Onucanue eHHOCTHBIX OPMEHTHPOB CO/Iep:KaHus y4eOHOro mpeaMera

OOyuenue yueOHOMY mpeaMeTy «Maremarnka» CTPOMTCS Ha CO3JaHMU ONTHUMAJIbHBIX
YCIOBHUH Ui YCBOGHMs MporpaMMHOro marepuana oOydwarommumucs c¢ 3IIP. Bonbmoe BHUMaHue
yaenserca oTOOpy y4yeOHOro marepuajlia B COOTBETCTBUM C MPHUHIMIIOM JOCTYIHOCTH TIpU
COXpaHEeHUu o0IIero 06a30BOr0 ypOBHSA, KOTOPBIA JOJDKEH IO COIEPKaHHI0 M 00beMy OBITh
aJlanTUpoBaHHbIM Ui oOyvatomuxcs ¢ 3[IP B cooTBeTCTBUM ¢ MX 0COOBIMH 0OpPa30BATEIbHBIMU
norpeOHocTsAMU. CrieryeT 001eryuTh oBiajieHre MarepuaioM odyuaronmumucs ¢ 3I1IP nocpeactsom
€ro JeTajibHOro OOBSICHEHHS C CHUCTEMaTWYeCKUM IIOBTOPOM, MHOTOKpPaTHOM TpPEHHUPOBKH B
NPUMEHEHUH 3HAHUM, UCTIONb3Ys IPUEMBbI aKTyaJIn3aluu (BU3yaIbHAas OMOpa, MAMATKA).

®denepanbHas nporpaMma peaycMarpiuBaeT BHECEHNE HEKOTOPBIX U3MEHEHUI: YMEHBIICHNE
o0beMa TEOPETUUECKHX CBEICHUMN, BHIHECEHUE OTICIBHBIX TEM WM LIEJIBIX Pa3JesioB B MaTepHAIIbI
11 0030pHOT0, 03HAKOMHUTEIBHOIO U3yUEHHS.

N3menenus nporpamMmsbl B 5-9 kiaccax



Martemaruka B S 1 6 Kj1accax

B o03HakOMHTENBHOM IUIAHE PEKOMEHAYETCS Hu3y4yaTb Cleayroomue Temsl: «PumMckas
Hymepamnus», «PaBubie Quryps», «lumuaap, konyc, mapy», «Kyo», «lIpaMoyronbHbIi
napajurenenumneny», «llepememienne 1o KOOPAMHATHOW IpsMOi», «Moayins uucia», «Huciaosele
IpoMeXyTKH»; «Macmrad» (u3yyaercs B kypce «l'eorpadus»); «3o00paxkeHre reoMeTpudeckux
¢uryp Ha HEIMHOBAHHOM Oymare C WCHOJIb30BAaHMEM IHPKYJSA, JIMHEHKH, YTrOJbHUKA,
TpaHcnopTupa», «/nuHa oxpyxkHocTn», «lInomane kpyra», «llapamiensHbsle npsMbIE»,
«IlepnenaukynspHeie mnpsMeie», «OceBas M LEHTpallbHas CUMMETpUN» (M3ydaeTcss B Kypce
reomeTpun); «beckoHeUHble NEpPUOAMYECKHE MAeCATHUYHBbIE IpoOu. JlecsatuuHoe mnpubnnxkeHue
OOBIKHOBEHHOH JIpoOm» (M3ydaeTcs B Kypce anreopsl).

Cnenyer yMEHBIIUTH KOJIMYECTBO YacOB Ha cieayrouiye TeMbl: «PelieHue Jorudeckui
3amau», «JlmuHa otpeskay, «lllkamely, «PacnpenenuTenbHbI 3aKOH YMHOXKEHUA», «3alucCh
IIPOU3BEACHUS ¢ OYKBEHHBIMU MHOXUTEIsIMMU», «[locTpoeHue koHpurypanuii U3 yacreil npsmox,
OKPY)KHOCTM Ha HEJIMHOBaHHOW M KjeTdyaTo Oymare», «Jlemutenun u kpatHble. IlpusHaku
nenumocTy, «Hanbonpmmii o0muil genurens 1 HauMeHsblee ol1iee KpaTHoe. J{enMMOCTh CyMMBbI
u npousBeneHus». «llpuBenenue aqpodbu k HOBOMy 3HamMeHaremntoy», «HaxoxaeHue yacTu 1eaoro u
LEeJIOr0 Mo ero yactuy». «OKpyIJeHue AECATHUHBIX apo0Oei». «Pemenue 3anad nepedbopoM Bcex
BO3MOXKHBIX BapuaHTOB». «CocTaBieHHe OYKBEHHBIX BBIPOKCHHHA II0 YCIOBHIO 3aJa4m».
BricBoOOAMBIIIECS Yachl MOXKHO HCIIOJIb30BAaTh Ha MOBTOPEHUE (B HaYaJle M KOHIIE y4eOHOro roja),
Ha W3ydeHHE HamOoiee TPYAHBIX W 3HAYMMBIX TeM: B V KJacce — Ha pelieHHe YpaBHEHUH,
IIpUBEJCHUE JpOOM K HOBOMY 3HAMEHATEII0, YMHOXXEHUE U JIeJICHHE JAECATUYHBIX JpoOeH,
n3MepeHue yrioB; B VI kiacce — IEHUCTBUS C IOJOKUTEIBHBIMU M OTPHULIATEIBHBIMU YUCIIAMH,
pelleHre YpaBHEHHM, CII0KEHUE U BBIUMTAHUE YMCEll, COJACPKALIMX LEIyI0 U JIPOOHYIO 4acTb, Ha
YMHOKEHUE U JielIeHne OObIKHOBEHHBIX JIpOOei.

Auredpa

B 03HakoMHUTENBPHOM IUTAHE PEKOMEHIYETCS M3y4aTh ciieaytomme Temel: «MppanuoHaabHble
yucna. JleficTBUTENbHBIE YnCcay, «CpaBHEHHE AEHCTBUTEIBHBIX YHCEN, apu(METHUECKUE TeHCTBUS
C JeHCTBUTENbHBIMU 4HciaamMmuy, «HaxoxaeHue npuOIMKEHHBIX 3HAYEHUN KBaJpaTHOIO KOPHS,
«Teopema Bueray, «PeuieHus ypaBHEHUH TpETbed M YETBEPTOM CTENEHEW pAa3IOKEHUEM Ha

MHOKHTETY, «DyEKmus y =vX  u ee rpaduk», «[lorpemHOCTh ¥ TOYHOCTH MPUOTHKEHHS,
«YeTHble ¥ HeueTHble (GyHKIUHY, «DyHKmua y=x"», «Dynkius y= ax’, ee rpaduk U CBOHCTBA.
I'paduku dpysKmit y= ax? + n u y=a(x-m)?, «YpaBHeHHEe C ABYMS TIEPEMEHHBIMH U €r0 TpaduK»,
«['padmueckuii crocod pereHus: CuCTeMbl ypaBHEHU», «300pakeHne 4eHoB apu(pMeTH4ecKoil u
FEOMETPUYECKON MPOrpeccMid TOYKAMM HA  KOOPAWMHATHOM TJIOCKOCTH. JIMHEWHBIM W
9KCIMOHEHIMAIBHBIA pOCT. CII0KHBIE IPOLIEHTHI».

Crenyer yMEHBIINTh KOJIMYECTBO 4acoB Ha m3ydeHue teM: «Dopmynbi», «/loka3aTenbcTBo
TOXECTBY», «JIuHelHoe ypaBHEHHE C ABYMS HEU3BECTHBIMHY, «I paduK JTMHEHHOTO ypaBHEHHS C
IByMsI MepeMeHHbIMU», «['paduueckoe pemieHune JIWHEHHBIX YpPaBHEHMM W CHCTEM JIMHEHWHBIX
ypaBHEeHUI», «CBONUCTBA KBaAPATUYHON (PYHKITUI.

BricBoOoaMBIIIKECS Yachl PEKOMEHTYEeTCsI HCTIOIb30BaTh: AJis Ty4lle mpopaboTku Harboee
BAOXHBIX TeM Kypca: «PemeHune ypaBHeHui», «PemieHune cuctem ypaBHEHHI», «COBMECTHBIE
neiictBust ¢ ApoOsaMu», «lIpuMeHeHue CBONCTB apu(pMETHUYECKOrOo KBaJIpPaTHOIO KOPHS»; Ha
MOBTOPEHUE, PELICHUE 3a/1a4, Ipeodpa3oBaHie BBIPAKEHUH, a TaKKe Ha 3aKperuieHue U3y4eHHOT O
MaTepuaa.

I'eomerpus

Crnenyer OCHOBHOE BHUMAHUE YJEJINUTH MPAKTHYECKON HAIPABIECHHOCTU Kypca, UCKIIOYHUB U
YIIPOCTUB HanOOJee CIOXKHBIN Ul BOCIPUATHS TeOpeTHdeckuid marepuai. Ha ypokax reomerpun
HEO0XOAMMO MaKCHUMAaJbHO HCIOJIb30BaTh HAIJSAIHBIE CPEACTBA OOyudeHHs, OoJjblle MPOBOAUTH
MPAaKTUYECKUX paboT ¢ yyamuMucs, pemarb 3aaadd. CTpOUTh pelleHue 3a/1ad Mpu MOCTOSHHOM
00palleHNH K HaIJIAJHOCTH — PUCYHKaM M YepTEeKaM.

O3HaKOMHUTENBHO AaTh TeMbI: «T€eopeMbl U 10Ka3aTenbCTBO. AKCHOMBI», «J0Ka3aTeabCTBO OT



IIPOTUBHOTO», «CyIlleCTBOBAaHUE U EIMHCTBEHHOCTh INEPIEHIUKYJIsApa K MpsAMoi», «Meron
reOMETpHUYECKUX MecT», «Merton ynBoeHus Menuasns», «Teopema aneca u Teopema o
IIPONOPLMOHAIBHBIX OTpe3Kax», «LleHTp macc TpeyroyibHuKa», «I3MEHEeHre TPUTOHOMETPUUECKUX
GyHKUMH Tpu  BO3pacTaHUM yriiay, «PopMynbl JUIsl PaJdycoB BIHCAaHHBIX M OINMCAaHHBIX
OKPY>KHOCTEH MpPaBUIIbHBIX MHOTOYTOJIBHUKOBY, «YpaBHEHHUE MpsAMOil», «/IBnxeHue», «CBoiicTBa
IOBUOKECHUS», «TeopeMa O IPOU3BENEHUU OTPE3KOB XOpJ, TEOPEMBI O NPOM3BEIECHUH OTPE3KOB
CEKYILUX, TEOPEMa O KBaJpaTe KacaTeabHOW».

Crnenyer yMEHBIIMTh KOJIMYECTBO YacoB Ha u3yueHHe TeM: «CHMMETpUYHbIE (QUIYpHI.
OcHOBHBIE CBOMCTBA OCEBOM cUMMETpUN», «LleHTpanbHas cumMmeTpus», «llapamienbHblil nepeHocy,
«IToBopor», «IIpeoOpa3oBanue nomodus. Ilogodue COOTBETCTBEHHBIX 3JI€MEHTOB», «OCHOBHbBIE
3a/1a4d HAa IOCTPOECHUE C IIOMOILBIO LIMPKYJIS U JINHEUKN», «JleKapTOBbI KOOPANHATHI HA INIOCKOCTH,
«Penienne TpeyronbHUKOBY, «Ilonodue Gpuryp».

BricBOOOIMBIIMECS Yachl HCIIOJIB30BATh HA PEIICHUE 33/1a4 U TIOBTOPEHHE.

BeposiTHOCTDh M CTATHCTUKA

B cBsi3u ¢ TeM, YTO JTaHHBII KypC BBI3bIBACT HAWOOJBIIUE CIOKHOCTHU JUISl O0YJArOIIUXCS C
3HP, CBA3aHHLIC CO CHWIKCHHBIM YPOBHCM pPa3BUTHA CIIOBECHO-JIOTHUYCCKOI'0 MbBIIJICHHA, €I0
M3YUYCHHE JIOJKHO CTPOUTHCS Ha 0a30BOM YPOBHE U JIOCTYITHOM JIJIsl y4CHUKOB MaTepuaiie. OCHOBHOE
BHUMAHHUEC CJICAYCT YACIWUTH pas3aciaM, CBA3aHHBIMHU C IIOBTOPCHUCM HpOfIIleHHOFO marcpualjia,
YBEIUYUTh KOJIMYECTBO YIPAKHEHUIH M 3a/laHUil, CBS3aHHBIX C TPAKTHYECKOH JEATCIbHOCTHIO
00yJaromuxcs.

Heo0xomuMo mepecMOTpeTh COJEpKaHUE TEOPETUYECKOr0 Marepuana U XapakTep ero
H3JI0KCHUA: TeOpeTI/ILIGCKI/Iﬁ MaTcpuall MPEIIOAHOCUTL B IIPOUCCCEC PCHICHUSA 3aaa4 U BLIITOJIHCHUA
3aJJaHU HATJISIHO-TIPAKTHYECKOTO XapakTepa; He TpeOOBaTh BBHIBOJA W 3alIOMUHAHMS CIIOMXHBIX
dbopmyn, pemieHuss HECTaHAAPTHBIX, TPYAOEMKHUX 3alaHuid. Psan Tem crnenmyer wu3ydarh B
O3HAaKOMHUTEILHOM IUTaHE.

QenepanbHas TMporpamMma NIpPEAOCTaBIsET aBTOpPy paboueil mporpamMMmbl CBOOOLY B
pacnpezereHur MaTepuaa 1o 4eTBepTsIM (Tpumectpam). PacipeneneHre BpeMeHH Ha N3yUSHHE TEM
B TEYCHHE YYEOHOTO ToJla CaMOCTOSITENIFHO OIpEeneseTcss 00pa3oBaTeNbHOW OpraHu3aluel u
3aBUCHT OT OcoOeHHOocTel rpynmbl oOyuaromuxcs ¢ 3[IP m mx 0coObix 00pa3zoBaTeNbHBIX
noTpedHOoCTEH.

Buabl neareabHocTn odyyawmuxcs ¢ 3IIP, o0yciioBiieHHbIe 0c00bIME 00pa30oBaTeIbHBIMH
NOTPEeOHOCTAMM M O0ecreYnBAKIIHE OCMBICJICEHHOE OCBOCHHME COJAEPKAHMHU 00pPa30BaHUA IO
npeamery «MatemaTuka

Conepxanne BHJIOB JesTenbHOCTH oOyvaromuxcs ¢ 3[IP ompexpensiercs ux ocoObIMH
oOpa3zoBarenbHbIMU TIOTpeOHOCTSIMH. [ToMuMo mmpoko ucnonabszyemsix B @AOII OO0 obuux ans
BCeX 0OYUaIOMIMXCS BUJIOB JIEITENBHOCTH CIENYET YCUIUTh BUBI A€ATEIBHOCTH CleUU(UUHbIE JUIs
JTAaHHOW KaTeropuu JeTei, o0ecrneunBarolne OCMBICIEHHOE OCBOCHHE CO/IepKaHNs 00pa30BaHus 10
MIPEAMETY: YCUIIEHUE IIPEAMETHO-ITPAKTUUECKON AEATEIIBHOCTU C aKTUBU3ALMEN CEHCOPHBIX CUCTEM;
Yepel0BaHUE BUOB JICSATEIBHOCTH, 3a JEUCTBYIOIIMX Pa3JINYHbIE CEHCOPHBIE CUCTEMBI; OCBOCHHE
MaTepuaga ¢ ONOpPOMl Ha alIrOpUTM; «IIOIIArOBOCTh» B M3YYEHHM MaTepuaia; HCIOJb30BaHUE
JIOTIOJTHUTEIBHON BU3YalIbHOU OMOPHI (CXEMBbI, IIa0JOHBI, ONMOPHBIE TAOJIUIIBI); PEYEBOMH OTYET O
mporecce U pe3yiabTare JeATeIbHOCTH; BBIMOJIHEHUE CHENMATbHBIX 3a/laHUM, 00ecreunBaronInX
KOPPEKLMIO pPErysiuuud y4eOHO-TI03HABATEIbHOW JAESITEIbHOCTH M KOHTPOJIb COOCTBEHHOIO
pe3ynbTara.

®denepanbHas TeMaTUYECKas U TEpMUHOIOTHYecKas Jekcuka cooreTctsyer @AOIT OOO.

Jns oOyuaromuxcst ¢ 3[IP cymiecTBeHHBIM SIBISIIOTCS MPHEMbI pabOThI C JIEKCHUECKUM
MaTepuaioM 1o npeamery. [IpoBoautcs crnenuanpHas paboTa M0 BBEJCHHUIO B aKTUBHBIN CIIOBaphb
o0yJaromuxcss COOTBETCTBYIOIEH TEPMHHOJIIOTUU. VI3ydaemble TEpMUHBI BBOJAATCS  Ha



MOJTUCEHCOPHOW  OCHOBe, o00s3aTeNbHAa BU3yaJbHAas MOAJIEPKKA, aJTOPUTMBI PabOTBI €
OIIpEeJICJIEHUEM, OTIOPHBIE CXEMBI ISl aKTYyaIU3alliid TEPMUHOJIOTUY.

V. Iliianupyemblie pe3y/bTaTbl OCBOeHHMsI Y4eOHOro mnpeamera «MareMarnka» Ha
YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHus

W3ydyenne wmareMaTHKd Ha YpOBHE OCHOBHOTO o00Iero o0Opa3oBaHHs HAlpaBI€HO Ha
noctkenue oOywaromumucs ¢ 3[IP  JIUYHOCTHBIX, METanpeAMETHBIX U  MPEIMETHBIX
00pa30BaTeIbHBIX PE3YIbTaTOB OCBOCHHS Y4eOHOTO MpeIMETa.

JInyHOCTHBIE Pe3yJIbTAThl OCBOCHUS MPOTPaMMBbI IO MaTEMaTUKE XapaKTePU3YIOTCS:

NaTpUOTHYECKOe BOCIIMTAHHE:

IPOSIBIICHHEM UHTEpECa K MPOILIIOMY M HACTOSIIIIEMY POCCUHCKON MaTeMaTHKH, IEHHOCTHBIM
OTHOIIIEHUEM K IOCTH)KEHUSM POCCUMCKHX MAaTEeMaTUKOB U POCCHICKON MareMaTHueCKO IIKOJIbI, K
WCTIOJIB30BAaHUIO 3TUX AOCTIKEHUH B APYIHX HAyKax M MPHUKIAIHBIX cdepax;

rpa:kIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOS3aHHOCTEM TIpaXkJIaHWHA M pPEaNu3allud €ro Ipas,
MIPEJICTABICHUEM O MAaTEeMAaTHYECKUX OCHOBaX (P)YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHUIA,
MPOLIEAYP TPaKIAHCKOrO oOImecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKICHHUIO
ATUYECKHUX MpoOIeM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUIN HAayKH, OCO3HAHUEM
B2YXHOCTH MOPAJIbHO-3THUECKUX MMPUHIUIIOB B JACATEIBHOCTH YUEHOTO;

TPY10BO€e BOCIUTAHME:

YCTaHOBKOM Ha aKTUBHOE y4YaCTHE B PEUICHHM MPAKTUYECKHX 3a7a4 MaTeMaTHYeCKON
HANpaBJIEHHOCTHU, OCO3HAHHWEM BAKHOCTH MaTeMaTHYEeCKOro oOpa30BaHUs Ha MPOTSIKEHUHU BCEi
KU3HHU JIJIS1 YCHEIHOW NpodecCHOHaIbHON AEATENBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M MOCTPOEHUEM WHIUBUAYAIbHON TPACKTOPUU O0OpA30BAHUS U KUIHEHHBIX
TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

3CTeTHYEeCKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K SMOILIMOHAIBHOMY M 3CTETHMUECKOMY BOCIPHUSATHIO MaTeMaTHyeCKHUX
00BEKTOB, 3aJa4, PEIICHUH, pacCyX/IeHUI, YMEHUIO BHJIETh MareMaTn4yeckue 3aKOHOMEPHOCTH B
HCKYCCTBE;

LEHHOCTH HAYYHOI0 MO3HAHUS:

OpUEHTAIMel B JEATENIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HbIX MpEeACTaBiIe€HUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEJIOBEKa, MPHUPOABI U OOIIeCTBa, I[OHHUMaHUEM
MaTeMaTH4eCKON HayKH KaK cepbl YEIOBEUECKOH JesITENIbHOCTH, 3TAOB €€ pa3BUTHSI U 3HAYMMOCTHU
JUIS pa3BUTHUS LIMBUIIM3AIMY, OBJIAJJCHUEM SI3IKOM MAaTEMAaTUKU M MareMaTU4ecKol KylIbTypol Kak
CpEACTBOM TIO3HAHUSI MHpPA, OBJAJEHHUEM MPOCTEHIIMMH HABBIKAMH  HCCIEOBATEIHCKON
NesITebHOCTH;

¢pu3nueckoe BocnuTanue, (popMHpPOBaHHE KYJIBTYPbI 310POBbSI U IMOLMOHAJIHLHOIO
0J1aronoJyums:

TOTOBHOCTBIO TIPUMEHSITh MaTeMaTHYECKHe 3HAHHUS B MHTEPECaX CBOETO 3/I0POBBS, BEICHUS
30pOBOro 00pa3a >KM3HM (310pOBOE NMHUTAHHE, COATAHCUPOBAHHBIM PEXHUM 3aHATHH U OTIbIXA,
peryasipHast (u3nueckas akTUBHOCTh), C(OPMHUPOBAHHOCTHbIO HaBbIKa pe(IeKCHM, MPU3HAHUEM
CBOETO MpaBa Ha OLUIMOKY U TaKOTO e MpaBa APYroro 4eIoBeKa;

IK0JIOTHYecKoe BOCTIUTAHME!

OpHEHTalMel Ha MPUMEHEHHE MAaTeMaTHUeCKUX 3HAHUM Uil pelieHus 3axad B 001acTu
COXpPAaHHOCTH OKPYKAalOIed cpeapl, IUIAHUPOBAHUS IOCTYIIKOB M OINEHKH WX BO3MOXKHBIX
MOCIENCTBUN Ui OKpY’Karolleld Cpeabl, OCO3HAHUEM II00AJbHOTO XapaKTepa HKOJIOTHYECKHX
po0JieM U MyTeil UX peleHus;

ajanTanyus K M3MeHAIOLUMCS YCJIOBHSIM COLMAJIbHOI M NPUPOIHOIi cpeabl:

TOTOBHOCTBIO K JEHCTBHUSIM B YCJIOBUSAX HEONPEACNEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH dYepe3 MPAaKTUYECKYIO NeATeNbHOCTh, B TOM YHCIE YMEHHE YYUTHCA Y APYIHX
Jofied, MPUOOPETaTh B COBMECTHOM JesITeIbHOCTH HOBBIC 3HAHUSI, HABBIKK M KOMITETEHIH U3 OIbITA

ZPYTHX;



HEOOXOIMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHUM, B TOM dYHcie (OpPMYyIHpOBaTh HJIEH,
MOHATHUS, TUIIOTE3bl 00 OOBEKTaX M SBJICHUAX, B TOM 4YMCJIE paHEe HE H3BECTHBIX, OCO3HABaTh
neGUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAaHUPOBATh CBOE pa3BHUTHUE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMI0, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO
KaKk BBI3OB, TPEOYIOIIUN KOHTPMEP, KOPPEKTUPOBATh INPUHUMAEMble pPEIICHUS M JCHCTBHS,
(bopMyIUpOBaTh U OLIEHUBATh PUCKH U MOCIEACTBUS, GOPMUPOBATH OIBIT.

MeTtanpeaMeTHble pe3y/bTaThl:

B pesynbrare OCBOEGHHs MNporpaMMbl 10 MareéMaTMKe Ha YpPOBHE OCHOBHOIO OOIIEro
obpaszoBanus y oOyuaromerocst ¢ 3IIP Oyayt cdopmupoBaHbl MeTanpeAMETHBIE PE3YNIbTaThI,
XapaKTepU3yIoUIMecs  OBJIAJCHMEM  YHHUBEPCAJIbHBIMH  IIO3HABAaTEIbHBIMH  JEHCTBHUSIMH,
YHUBEpPCAJIbHBIMU KOMMYHUKATUBHBIMM JEMCTBUSIMM UM  YHUBEPCAJIbHBIMHU PETYIATHBHBIMU
JNEUCTBUSIMU.

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMU:

yCTaHaBJIMBaTh INPUYMHHO-CIICACTBEHHbIE CBSI3M B XOJE€ YCBOEHHMS MaTEeMaTH4YEeCKOIo
MaTepuaia,

BBISIBIIATH 1€(UIMT JaHHBIX, HEOOXOAUMBIX JIJIsl pellIeHHsI TOCTAaBICHHOM 3ajauu;

C TIOMOIIBIO YUUTENsl BBIOMpATh CIOCOO pelIeHHsl MaTeMaTHYecKoW 3agadn (CpaBHUBATH
BO3MOJKHBIE BAPUAHTHI PEILICHMUS);

IPUMEHSTH U IPE0OPa30BbIBAaTh 3HAKHU U CUMBOJIBI B X0JI€ PELICHHS] MATEMaTUUYECKHX 3a/1a4;

yCTaHaBJIMBAaTh KCKOMOE U JIaHHOE MY pEeIIeHNH MaTeMaTH4eCKO 3a/1auu;

IOHMMATh U UHTEPIIPETUPOBATH HH(OPMALIMIO Pa3IMUHbIX BUJOB U (DOPM IIPE/ICTABICHMUS;

WITIOCTPUPOBATh pelllaeMble 331auu rpaUuecKUMH CXeMaMHu;

3 PEKTUBHO 3aTIOMUHATH U CUCTEMATU3UPOBATh HH()OPMAIIHIO.

IOHUMAaTh U UCMOJIb30BATh MATEMaTHUECKUE CPENICTBA HAMIATHOCTH (rpaduKu, 1UarpaMMsl,
TaOJINILIBI, CXEMBI U JIP.) JUIS WUTIOCTPALK, HHTEPIIPETAIMH, apTyMEHTAIUH.

OgiajeHHe YHUBEPCAJIbLHBIMA Y4eOHBIMH KOMMYHHKATHBHBIMH NeHCTBHAMMU:

OpraHU30BBIBATH y4EOHOE COTPYAHMYECTBO M COBMECTHYIO IESTENBHOCTh C YUYHMTEIEM U
CBEPCTHUKAMH B IIPOLIECCE PELIEHUS 3aay;

B3aMMOJICIICTBOBATh M HAaXOJUTh 0OIIME CIOCOObl paboThl; paboTaTh B IpyIe: HAXOAUTH
of11iee perieHre 1 paspeniarb KOH(MIMKTH Ha OCHOBE COTJIACOBAHUS MO3UIMHA M y4éTa HHTEPECOB;
CIymIaTh napTaépa; GopMyaupoBaTh, apryMEHTHPOBATh U OTCTauBaTh CBOE MHEHUE;

IPOTHO3UPOBAaTh BO3HUKHOBEHHE KOH(DIMKTOB MPHU HAIMYMM DPA3HBIX TOYEK 3pPEHUS U
pazperiath KOHQIMKTHI HA OCHOBE Y4€Ta HHTEPECOB U MO3ULIMN BCEX YUaCTHUKOB;

apryMEeHTHpOBaTh CBOIO TMO3MLIMIO M KOOPAMHHUPOBATH €€ C MO3ULMAMU IapTHEPOB B
COTPYJIHHUYECTBE IPU BHIPAOOTKE OOIIETO PEIIEHUsI B COBMECTHOM €ATEIbHOCTH;

BBITOJIHATH CBOIO YacTb pabOThI, JOCTUTATh KAYECTBEHHOTO Pe3yJbTaTa U KOOPAHMHHUPOBAThH
CBOM JICHCTBUS C IPYTMMH YICHAMU KOMaH/bI;

OLIEHUBATh KAYECTBO CBOETO BKJIaJa B OOIIMIA POIYKT.

OsBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU PeryasiTHBHBIMU /1eiiCTBUSIMU:

CTaBUTH LI€JIH, BBIOUPATh U CO3JaBaTh aJlTOPUTMBI JUIS pelIeHUs] y4eOHbIX MAaTeMaTHUYECKUX
npo0iem;

IUIAHUPOBAaThb M OCYILECTBIATh JEATEIBHOCTb, HANpABICHHYIO Ha peUIeHHE 3a7ad
HCCIIEIOBATENIbCKOTO XapaKTepa.

dbopMynHupoBaTh U yAepKHUBaTh YIeOHYIO 3a7ayy, COCTABIATH IUIaH U MOCIEI0BATEIbHOCTD
JICHCTBHI,

OCYILECTBIISATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOIUMBbIE KOPPEKTUBBI,

KOHTPOJIMPOBATh MPOLIECC U Pe3yNbTaT yueOHOW MaTeMaTUUeCKOM 1eATeIbHOCTH;

a/ICKBaTHO OIICHMBAThH MPABMIIBHOCTh WJIM OIIMOOYHOCTH BBIIOJHEHHs y4eOHOH 3amauu, eé
00BEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ peIleHUs;

CJINYaTh CIOCO0 JEHCTBUS M €ro pe3yibTaT C 3aJaHHBIM 3TAJIOHOM C IIEJIbI0 OOHAPYKEHHS
OTKJIOHECHWH U OTIUYHMH OT STAJIOHA.

NpPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPH peIICHUH yueOHOI 3a1auu;



MOHUMATh MPUYMHBI, IO KOTOPBIM HE OBUT IOCTUTHYT TpeOyeMbIi pe3yabTar IesTebHOCTH,
OIpeNIeNIATh IO3UTUBHBIE U3MEHEHUS U HallpaBJIeHus, TpeOyrolue JajibHeimel paboTsl;

PEryIrpoBaTh CIIOCOO BHIPAYKEHHS YMOLIUH.

[IpenmeTHBIE pe3yabTaTbl OCBOCHUS IPOrpaMMBbl II0 MAaT€MaTHKE IPEICTABJICHBI IO rolaM
o0ydeHus: B paMKax OTIEIbHBIX Y4eOHBIX KypcoB: B 5—6 kiaccax — Kypca «Maremaruka», B 7-9
KJ1accax — KypcoB «Anredpay, «l'eomerpus», «BeposSsTHOCTh U CTaTUCTHKAY.



OENEPAJIBHAA PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «MATEMATHKA». 5-6
KJIACCBI

Lenn usydyenus: yaeGHOro Kypca

[TpropuTeTHBIMU LIENAIMU O0YYEHUSI MaTeMaTHKE B 5—06 KJ1accax SIBJISIOTCS:

" [IponoJKeHUE (OPMHPOBAHUS OCHOBHBIX MareMaTM4eCKMX IOHSTUH (YMCIIO, BEIMYHMHA,
reoMerpuueckas ¢urypa), 00eCHeUMBAIOIIUX MPEEMCTBEHHOCTh M MEPCHEKTHBHOCTH
MareMaTu4eckoro oopa3oBaHus 00y4aroIuXcs;

" pa3BUTHE MHTEIUICKTYaJbHBIX M TBOPYECKHX cHocoOHocted, oOywaromuxcs c¢ 3IIP,
[IO3HABATEIbHOM AKTMBHOCTH, WCCIIEJOBATENIbCKUX YMEHUH, HMHTEpeca K H3y4EHUIO
MaTeMaTHKU;

* noaseneHue odyuaromuxcs ¢ 3[1P Ha TocTynHOM JUIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTHKU U OKPYXKaIOLIEro MUpa;

* (opmupoBaHue (QYHKIMOHAIBHOM MareMaTH4eCKOH IpaMOTHOCTH: YMEHMs paclio3HaBaTh
MaTeMaTH4eCKUe OOBEKThl B PEAJIbHBIX YKU3HEHHBIX CUTYalUsX, [PUMEHSITb OCBOCHHbBIE
YMEHHUS JJIs PELICHUs IPAKTUKO-OPUEHTUPOBAHHBIX 3a7jad, UHTEPIIPETUPOBATH ITOJIyYE€HHBIC
pe3yabTaThl U OLIEHUBATh UX HA COOTBETCTBUE MTPAKTUUECKON CUTYyallUU.

OCHOBHBIE JIMHUHU COJEp)KaHUs Kypca MaTeMaTHKM B 5—6 kiaccax — apudmernueckas u
reOMEeTpPHUECKasi, KOTOPbIe Pa3BUBAIOTCS MapaJUICIbHO, KaKAas B COOTBETCTBHH C COOCTBEHHOM
JIOTUKOH, OZJHAKO, HE HE3aBUCHMO OJIHA OT IPYTOM, a B TECHOM KOHTAaKTe U B3auMozaelcTBuU. Taxxke
B Kypce IIPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMH ajreOpbl U ONKCATEIbHON CTaTUCTHKY.

N3yuenune apudmeTuyeckoro marepuaiga HadMHAETCsl CO CHCTEMAaTHU3allud M Pa3BUTHUS
3HAHUU O HaTYpaJIbHBIX YHCJIaX, IOJIYYEHHbIX B HauaibHOMU 1IKosie. [Ipu 3ToM coBepiieHcTBOBaHME
BBIUUCIIUTENIbHOW TEXHUKM M (OPMHUPOBAHUE HOBBIX TEOPETUYECKMX 3HAHMM codeTaercs ¢
pa3BUTHEM BBIUMCIMTEIBHON KYNbTYPbl, B YacCTHOCTH C OOy4YE€HHEM NpOCTeHIIUM mpuéMam
MIPUKUIKA U OLEHKU PE3yJIbTaTOB BhIYMCIEHUH. M3ydueHne HaTypaibHBIX YHCEI IPOJOJIKAETCS B O
KJIacCe 3HAKOMCTBOM C HauyaJIbHBIMU MOHSATUSIMH TEOPUU AETUMOCTH.

Jpyroii kpynHblii OJOK B COJEpKaHUM apUPMETHUYeCKOHM JTUHMM — 3To ApoOu. Hauamno
M3Y4YEeHUsI OOBIKHOBEHHBIX U JECATUYHBIX JpoO€il OTHECEeHO K 5 kiaccy. DTO MepBBIA 3Tam B
OCBOEGHMH JIpo0eii, Korja NpOMCXOJUT 3HAKOMCTBO C OCHOBHBIMM HJAESIMH, MOHATUAMU TeMbl. [Ipu
3TOM PpPacCMOTpPEHUE OOBIKHOBEHHBIX Jpo0eil B MOJHOM OO0BEME MpPENIIeCTBYET H3YUEHHUIO
JECATUYHBIX JIpoOeH, YTo 1es1eco00pa3HO ¢ TOUKH 3PEHMS JIOTUKU W3JIOKEHUS YUCIOBOW JIMHMH,
KOIJla TpaBWia JAEUCTBUH C JAECATUYHBIMU JApOOSMHU MOKHO OOOCHOBAaTh YK€ H3BECTHBIMU
JITOPUTMaMH BBIIIOJHEHUS JIeHCTBUN ¢ OOBIKHOBEHHBIMHU APOOSMH. 3HAKOMCTBO C JECSTUYHBIMU
OpOOSIMM PACIIUPUT BO3MOXHOCTU JUJISi TOHMMAHUS OOYYArOIIMMHCS MPUKIATHOTO NPUMEHEHUs
HOBOM 3alMCH ITPU U3YyYEHUH IPYIUX MIPEIMETOB U MPH MPAKTUYECKOM Hcionb3oBaHuu. K 6 kiaccy
OTHECEH BTOPOM dTam B HM3YUYCHHH JpOoOeH, TIAe MPOUCXOIUT COBEPIICHCTBOBAHWE HABHIKOB
CpaBHEHHMsI U TmpeoOpa3oBaHusi JApoOeil, OCBOCHHE HOBBIX BBIUMCIUTEIBHBIX aJITOPUTMOB,
OTTa4MBaHUE TEXHUKHU BBIYMCIEHUN, B TOM 4YHCIE 3HAYEHUH BBIpAXKEHUH, coAepKallux |
OOBIKHOBEHHBIE, U JIECATUYHBIE IPOOH, YCTAHOBJICHUE CBS3€H MKy HUMHU, PACCMOTPEHUE TPUEMOB
pelieHus 3a1a4 Ha Apodu. B Havane 6 kimacca mpoucXoauT 3HAKOMCTBO € MOHSITHEM MTPOLIEHTA.

OCOOEHHOCTBIO U3YYEHHS TIOJIOKHUTEIBHBIX U OTPULIATENIBHBIX YMCEN SBISETCSA TO, YTO OHH
TaKkK€ MOTYT paccMaTpuBaThCs B HECKOJIbKO 3TanoB. B 6 kiacce B Hawalle M3y4eHHUS TEMBI
«[lonoxurenpHple W OTpULIATEIbHBIE YMCIa» BhLIENseTCa noareMa «llenble umcna», B pamkax
KOTOpPOIl 3HAKOMCTBO C OTpPUUATENbHBIMM YHCIAMH M JACHCTBUSIMH C TIOJOXUTEIbHBIMU U
OTpULATENBHBIMY YHCIAMH IIPOMCXOAUT HA OCHOBE COJEP>KATEIBHOIO MOAX0a. JTO MO3BOJIAET Ha
JOCTYIIHOM YPOBHE II03HAKOMHUTD y4YaIIUXCs IPAKTUYECKH CO BCEMH OCHOBHBIMU IIOHATUAMH TEMBI,
B TOM YHUCJIC€ U C NPaBWIAMHU 3HAKOB IPU BHIIOJIHEHUH apupMETHUYECKHX AeicTBuil. M3ydyeHue
palnMOHAIBHBIX YHCEN HA TOM HE 3aKOHUYHUTCS, a OyAeT MPOJ0JIKEHO B Kypce alnreopsl 7 Kiacca, 4To
CTaHET CJEAYIOIIMM IPOXOJAOM BCEX MPHUHIMIMAIBHBIX BOIPOCOB, TEM CaMbIM pa3AciIcHUE



TpyZIHOCTEl o00Jjerdaer BOCHpUATHE MaTepHaia, a paclpelelieHHe BO BPEMEHH CIOCOOCTBYET
MIPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Tpu 00y4eHnu pereHnIo TEKCTOBBIX 3a/1a4 B 5—6 Ki1accax MCIONIb3YIOTCS apudMeTnaeckue
npuémbl perieHust. TeKCToBbIE 3aa4Uu, pelIaeMble Mpu OTPabOTKE BHIYUCIUTEIbHBIX HABBIKOB B 5—
6 Kjaccax, pacCMaTpUBarlOTCA 3aJauyd CJIEAYIOIIMX BMJOB: 3a/ladyd Ha JIBUKEHUE, HA 4YacTH, Ha
MOKYTIKH, Ha pabOTy U MPOU3BOJUTEIBHOCTh, HA MPOLIEHTHI, HA OTHOLIEHUS U nponopuuu. Kpome
TOTr0, 00yUaroIIMecs: 3HAKOMSATCS C IpUEMaMH pelIeHus 3a7a4d nepedbopoM BO3MOKHBIX BapUAHTOB,
yuaTcsi paboTath ¢ HHpOpMaIKEil, peacTaBIeHHON B (hopMe TabIUI] WK IUarpaMM.

B ®enepansHoil pabodeli mporpaMme MpeaycMOTPEHO (HOpPMHUpPOBAHUE MPOIEACBTHUECKUX
anreOpanveckux mpeicTaBieHUil. bykBa Kak CHMBOJ HEKOTOPOTO YHCIa B 3aBUCHUMOCTH OT
MaTEMaTHYECKOI0 KOHTEKCTa BBOJUTCS IIOCTENIEHHO. byKBEHHasi CUMBOJIMKA HITMPOKO UCIIOJIb3YETCs
MPEeKIEe BCEro IS 3alUCH OOIIMX YTBEPKICHUN M MpeanokeHui, Gopmysi, B YaCTHOCTU Jis
BBIUHCJICHUS] TEOMETPUUECKHUX BEIUUNH, B KAYECTBE «3aMECTUTENIS» YUCIIA.

B kypce «Marematuku» 5—6 KiaccoB IpeACTaBIEHA HarJsHas F€OMETpUs, HallpaBjIeHHas
Ha pa3BUTHE 0OPA3HOTO MBIIUICHUS, IIPOCTPAHCTBEHHOT'O BOOOPAXKECHH S, U300pa3UTEIHHBIX YMCHHIA.
DTO BaXKHBIW 3Tal B U3YYEHUH I'€OMETPUHU, KOTOPBIM OCYHIECTBIISETCS Ha HAIJISITHO-NPAKTHYECKOM
YpOBHE, OMHPAETCsl HA HAIIAIHO-00pa3HOe MBIIUICHHE 00ydaronmxcs. boipmas poib oTBOAUTCS
MIPAKTUYECKON IeATEIbHOCTH, OTBITY, SKCIIEPUMEHTY, MOeInpoBaHui0. O0yJaromuecs 3HaKOMSTCS
C TEOMETPHYECKMMH (HUrypaMH Ha IUIOCKOCTM W B TMPOCTPAHCTBE, C HUX MPOCTEHIINMHU
KOH(UTYpalusIMH, ydaTrcsa n300pakaTh MX Ha HEJIMHOBAHHOW U KJIETYaTOl Oymare, paccMaTpUBarOT
X INPOCTEHIIME CBOMCTBA. B mponecce M3ydeHUs HArisJHOM I€OMETPHUM 3HAHMS, ITOJYYCHHBIE
o0y4aroIuMucs B HauaabHOW HIKOJIE, CHCTEMAaTU3UPYIOTCS U PACHIUPSIOTCS.

MecTto y4eOHOro Kypca B y4e0HOM IJIaHE

CornacHo yuyeOHOMY IUTaHy B 5—6 KjlaccaXx U3y4daeTcsi MHTETPUPOBAHHBIA IpEAMET
«MatemaTiKay, KOTOpbIH BKIIOUAeT apu(pMETHUECKUI MaTeprall U HarJIsJHY0 T€OMETPUIO, a TAKKe
IMPONCACBTUUCCKHUEC CBECACHU S U3 anre6pr,1, DJIEMEHTHI JIOTUKH M Hadaja OMMMCATeILHOM CTAaTUCTUKH.

VY4eOHbIH M1aH Ha U3y4YEeHHE MAaTEMaTHKH B 5—6 KJlaccax OTBOAMT HE MeHee 5 yueOHBIX 4YacoB
B HEJIEJIIO B TE€UEHHUE KAXK/IOTO ToJ1a 00ydeHus, Bcero He MeHee 340 yueOHBIX YacoB.

VI.  Copep:xxanue yueoHoro kypca <MATEMATHUKA» (110 ronam ody4eHust)
5 KJIIACC

HartypaJjbHble 4ynca 1 HYJIb

HatypanbHoe uncio. Psag Harypansabix uncen. Yucno 0. M300paxeHre HaTypalbHbBIX YUCEI
TOYKAMH Ha KOOPAMHATHOM (YMCIOBOI) IPSIMOH.

[To3unmonHas cuctema cuucieHus. *Pumckas Hymepanus Kak OpUMep HEMO3UIIMOHHOU
cucTeMbI curciaenus ™. JlecATHUHas CHCTEMA CUUCIICHHSL.

CpaBHeHHE HaTypajbHBIX 4YHCEJ, CpaBHEHHE HATypallbHbIX uucel ¢ HylaéM. CrocoObl
cpaBHeHUA. OKpyTJIeHHE HaTypalbHbIX YUCEIL.

CrioxeHue HaTypaJbHBIX YHCEIl; CBOMCTBO HYJIS IIPU CIOKEHNUH. BplunTaHne Kak AeiCTBHE,
o0paTHOE CJIOXKEHUIO0. YMHOXEHHE HaTypaJbHBIX YHCEN; CBOMCTBA HYAS W E€AMHHULBI TNPH
yMHOKeHUU. Jlenenue kak aelcTBrue, 00paTHoe yMHOXKEeHHIO. KOMITIOHEHTHI IEHCTBUH, CBSI3b MEXKIY
Humiu. IlpoBepka pesynbrata apudmernueckoro neiictBusi. [lepeMecTuTenbHOe U coUYeTaTeNbHOE
CBOMCTBA (3aKOHBI) CIIOKEHHSI U YMHOKEHHUSI, *paciipe/ieIUTeIbHOE CBONCTBO (3aKOH) YMHOXKEHUS ™.

Hcnonb3oBanue OykB Ui 0003HAUEHUS HEM3BECTHOTO KOMIIOHEHTAa M 3allUCH CBOMCTB
apupMETUYECKUX JEHCTBUMN.

*Jlenutenu U KpaTHbIE YKCIa™, pa3sioKeHUE HAa MHOKUTENU. [IpocThie U cocTaBHBIE YKCIa.

! 3HGCL " najee * *0003HAYEHBI TEMBbI, U3YUCHUC KOTOPBIX MPOBOAUTCA B O3HAKOMHUTCIIbHOM IUIaHE.



*TIpusnaku nenumocTH Ha 2, 5, 10, 3, 9*. Jlenenue ¢ ocraTtkom.

CreneHb ¢ HaTypalbHbBIM IIOKa3aTeIeM. 3alKCh YUCIIA B BUAE CYMMBbI pa3psiIHbIX Cl1araeMblX.

YucnoBoe BbIpaKECHHE. DBbluucieHHWE 3HAYEHUN YHUCIIOBBIX BBIPAXKEHUMN; IOPSIOK
BBINOJIHEHUS IeHcTBUMA. crionb30Banne Npu BIYMCICHUAX IEPEMECTUTEIBLHOIO U COYETATENbHOIO
CBOMCTB (3aKOHOB) CIIOKE€HUS U YMHOXKEHUS, *pacipeleIMTEIbHOIO CBONCTBA YMHOKEHUSA ™.

Apodu

[IpencraBinenne o IpoOM Kak croco0e 3amucu 4acTh BedWduHBL. OOBIKHOBEHHBIC APOOH.
IIpaBunbHbIEe W HempaBUibHBIE ApoOu. CMelanHas IpoOb; MpEeACTaBICHUE CMEIIaHHOW IpoOu B
BUJIC HENPAaBWIBHOW JpoOW M BBLICJICHHWE LEJNOH YacTH YWCIa M3 HENpaBHIBHOW JIpOOH.
N3obpakenue npobdeit ToukaMy Ha YHCIOBOM mpsiMoni. OCHOBHOE CBOMCTBO Jpodu. *CokparieHue
npobeii. [IpuBenenue npodu k HOBOMY 3HaMeHaTen0*. CpaBHEHHE TPOOCH.

CrokeHue W BBIYUTAHUE IpoOed. YMHOXEHWE M JelieHHe Jpoleii; B3aMMHO-OOpaTHbBIC
npobu. *HaxoxaeHne 4acTu 1eI0ro U ejIoro Mo ero YacTu™.

Hecaruunas 3anuch apoOeil. IIpencraBnenue aecATHUHOW ApoOM B BHUJE OOBIKHOBEHHOM.
N300pakeHne NECATUYHBIX ApPOOEH TOYKaMH Ha YUCIOBOW TNpsMoil. CpaBHEHHE IECATUYHBIX
TpoOei.

Apudmerndeckne IeHCTBHS C IECATHYHBIMU Ipo0saMu. *OKpyrieHne AeCATHIHBIX IpoOei™.

Penienne TeKCTOBLIX 32724

Pemenne TeKCTOBBIX 3aJad apuU(PMETHUECKUM CIOCOOOM. *PelleHue JIOrMyecKux 3ajaad.
Pemenue 3amau nepeGopoM BceX BO3MOXKHBIX BapHaHTOB™. Vcrmosb3oBaHME NMPU PELICHUU 3a1ad
TaOJIUI] U CXEM.

Pemenue 3agau, conepkaliux 3aBUCUMOCTH, CBSI3bIBAIOIIUE BEIMYUHBI: CKOPOCThb, BPEMs,
paccTosiHUE; IIeHa, KOJIMYEeCTBO, CTOMMOCTb. EJWHUIIBI W3MEpeHUus: Macchl, 00BEMa, LEHBI;
paccTosiHUsA, BpeMEeHH, CKOpOCTU. CBsA3b MEXY €AMHULIAMU U3MEPEHUS KaXKON BEIIMYHUHBI.

Pemenne ocHOBHBIX 3a/1a4 Ha JJPOOH.

[IpencraBiaeHne naHHBIX B BUJE TaOIULL, CTOJIOYATHIX AUATPAMM.

Harasignas reomerpust

Harmnsuaele npeacraBieHus o pUrypax Ha INIOCKOCTH: TOYKa, MpsiMast, OTPE30K, JIyd, yrod,
JIOMaHasi, MHOTOYT'OJIbHHUK, OKPY>KHOCTb, KpYyT. YT0JI. IIpsiMOii, OCTpBIH, TynOW U pa3BEPHYTHIE YIIIBI.

JlinHa  oTpe3ka, METpUYECKME E€AMHMIBI JUIMHBL. J[nuMHa JOMaHOM, mHEepUMeETp
MHOTOYyrojibHUKa. 3MepeHue 1 mocTpoeHre yriioB ¢ TOMOIIbIO TPAaHCIIOPTHPA.

Harnsnuele npeacraBieHus o ¢uUrypax Ha IJIOCKOCTH: MHOTOYIOJbHMK; MPSIMOYTOJbHHUK,
KBaJIpaT; TPEYroJbHUK, *0 paBeHCTBE (hUryp*.

N300paxkenue ¢puryp, B ToM 4ucie Ha kierdaroil Oymare. *Iloctpoenne koHpurypamnuii u3
yacTel NnpsMoil, OKpPY>KHOCTH Ha HEIMHOBAHHOM M KieTdaroil 6ymare™. Mcnonb3oBaHue CBOMCTB
CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaJipaTa.

[Tnomane mpsIMOYTroJIbHUKAa U MHOTOYTOJIbHUKOB, COCTABJIEHHBIX M3 NPSAMOYTOJBHUKOB, B
TOM 4ucie GUryp, n300paxEHHBIX Ha KieTyaTol Oymare. EAMHUIIBI U3MEpeHUs MII0Ia u.

*HarnsinHple  mOpeAcCTaBle€HUs O  IPOCTPAHCTBEHHBIX  (uUrypax:  MPSMOYTOJbHBIN
napasenenunesi, Kyo, MHOrorpaHHUKU. M300pakeHue MpoCTeHIINX MHOTOTpaHHUKOB. Pa3BépTku
KyOoa u mnapamwienenunena. Co3gaHue Mojened MHOTOTPaHHUKOB (M3 OyMaru, HpPOBOJIOKH,
IUTACTHIIMHA U Jp.)* .

*O0bEM MPAMOYTOIBHOTO Napayienenuneaa, kyoa. Enuauisr nusmeperus oonéma™.

6 KJIACC

HarypanbHble ynciia

Apudmerndeckue MEUCTBUS C MHOTO3HAYHBIMU HATypajdbHBIMH YucIaMu. UYuUCIOBBIC
BBIPQKEHUS, TMOPANOK JCHCTBUH, HCIIONB30BaHHE CKOOOK. Vcroib3oBaHME TpPU BBIYUCICHHIX
MEPEMECTUTEIHFHOTO U COUYETATEILHOTO CBOWCTB CIIOXKEHUS U YMHOXXCHHS, *pacnpeneauTeIbHOTO
CBOMCTBa YMHOXkeEHHUs. * OKpyTieHne HaTypalbHbIX YHCEIL.

Jenutenun W KpaTHbIE 4YMCla; *HAMOONBINIWK OOUIMN JENIUTENh W HauMEHbIee oOIiee



KpaTHoe. J[enuMocTh CyMMBbI M IPOU3BEAEHUSA ™. JleieHne C OCTaTKOM.

Apodu

OObIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOMCTBO NpoOH, cokpamieHue apodeii. CpaBHEHHE U
ynopsiiounBanue ApoOeii. Perienune 3a1a4 Ha HaX0XkI€HUE YaCTH OT LIEJI0T0 U LEJIOr0 M0 €ro YacTH.
JpoOHOe uucIio Kak pe3yabTat aeneHus. [IpeacrapneHue qecITHIHON IpoOH B BUE OOBIKHOBEHHON
ApoOu U BO3MOXHOCTb IPEJCTaBICHUS OOBIKHOBEHHOH OpoOM B BHJE AecATUYHOH. JlecATHUHBIE
apoOu W MeTpuueckass cucreMa mep. ApudmMeTHdeckue ACUCTBUS M YUCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMH U JIECATUYHBIMU JAPOOSMH.

OtHomenue. [leneHne B JaHHOM OTHOHIEHWH. *Macmrab*, npomopuus. Ilpumenenue
IIPONIOPLINI IIPY PELIEHUH 3aa4.

[TonsiTe npoueHTa. BoluncieHne NpoueHTa OT BEJIWYMHBI U BEJIIMYUHBI 10 €€ MPOLEHTY.
BelpaxkeHue NpoLEHTOB JECATHUYHBIMU JpoOsMu. PemieHue 3amad Ha NpoueHTH. BeipaxeHnue
OTHOIIIEHUS BEJIMYMH B IPOLEHTAX.

ITosiokuTEIBHBIC M OTPHIIATEIbHBIC YHCJIA

[TonoxurensHble U oTpUuLaTenbHble yncna. Lenbie yncna. *Mopynp ymcna, reoMmeTpuyecKas
UHTepHpeTanus Monyis uucia*. M3o0pakeHue uucen Ha KOOpPAMHATHOM mpsiMod. *UYwucioBble
MIPOMEXYTKHU ™.

CpaBHeHue uucen. ApupMeTHueckue AEHCTBHS C IMOJIOKUTEIBHBIMU U OTPULATEIbHBIMU
YHCIIaMHU.

[TpsimoyronbHas cucreMa KOOPAMHAT Ha IIOCKOocTH. KoopauHaThl TOYKM Ha IUIOCKOCTH,
abcrucca u opauHara. [loctpoenune Touek u GUryp Ha KOOPAMHATHOH IIIOCKOCTH.

bBykBeHHbIe BbIpasKeHU s

[Tpumenenue OyKB JUld 3allMCH MAaTEMATUYECKUX BBIPAKEHUN M mpensioxeHuil. ColicTBa
apupmeTnyeckux AelcTBuil. *bykBeHHbIE BBIPAKCHMSI U YMUCIOBBbIE MOACTAHOBKHU. * BykBeHHBIE
paBeHCTBa, HAXOXAEHUE HEM3BECTHOTO KOMIOHEHTa. PopMyiibl; (HOpMyIIbl IEpUMETPa U TUIOLIAIN
pSIMOYTOJIbHUKA, KBajlpaTa, *00b&Ma napasuienenumneaa u kyoa*.

Pemienne TekcToBBIX 32124

Pemenue TekCTOBBIX 3ahay apU(PMETHYECKUM crocoOoM. *PerreHne normueckux 3ajad.
Pemenue 3anay nepe6OpoM BceX BO3MOXKHBIX BApHAHTOB. *

Pemenne 3anad, copepkKalilux 3aBUCUMOCTH, CBS3BIBAIOIINUX BEJIWYHMHBI: CKOPOCTh, BpeMs,
paccTosiHue; 11€Ha, KOJIMYECTBO, CTOMMOCTb; TPOU3BOAUTENBbHOCTD, BpeMs, 00bEM paboThl. EnnHuIb!
U3MEpPEHUsS: MacChl, CTOMMOCTH; PACCTOSHUSA, BPEMEHH, CKOPOCTH. CBfA3b MEXAY €IMHHULIAMHU
M3MEpEeHUs KaxX /101 BEIUYNHBI.

Pemenue 3a1a4, CBA3aHHBIX C OTHOLIEHUEM, IPONOPLMOHAILHOCTHIO BEJIUYNH, IPOLICHTAMU;
pelIeHre OCHOBHBIX 3aJ1a4 Ha ApoOu U TPOLICHTHI.

*OueHka 1 MPUKHUJIKA, OKPYTJIEHUE pe3ybTaTa™.

*CocrapneHue OyKBEHHBIX BBIPaXEHHI 110 YCIOBUIO 331a4u™.

[IpencraBiaeHne TaHHBIX C TOMOIIBIO TabauI ¥ quarpamM. Cton0uaTsie TuarpaMMbl: YTEHUE
1 octpoeHue. YTeHne KpyroBbIX AUarpaMMm.

Haruasinnas reomerpust

Harnsaasle npencrasienus o Gurypax Ha IJIOCKOCTU: TOYKa, MpsiMasi, OTPE30K, JIyd, yrodi,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTB, KPYT.

*B3anMHOe pacmojio)KeHHEe JBYX TMpPSAMBIX Ha IIJIOCKOCTH, MapajyiebHble TNpsSMBbIE,
NEePIEeHANKYIISIpHbIE TpsiMble™. M3MepeHne pacCcTOSHUN: MEXAY ABYMs TOYKAMH, OT TOUKH O
MPsIMOM; JUTMHA MaplIpyTa Ha KBaJApaTHOU CETKe.

W3MmepeHne M NOCTPOEHHE YIJIOB C IIOMOIIBK TpaHCIOPTHpa. Buasl TpeyroiabHUKOB:
OCTPOYTOJIbHBIM,  HPSIMOYTOJIbHBIM,  TYHNOYTOJbHBIA;  paBHOOEIPEHHBIM, PaBHOCTOPOHHHUHU.
YeThIpEXYroJIbHUK, IPUMEPBI YETBIPEXYTOJIbHUKOB. [IpAMOYroiapHUK, KBagpar: HMCIOJIb30BaHUE
CBOWMCTB CTOpPOH, YIJIOB, AuaroHaieil. *M3o0paxkeHne reomeTpudeckux (Gpuryp Ha HEIMHOBAHHOM
Oymare C HCHOJb30BaHMEM IIMPKYIS, JIMHEHKH, yroibHHUKa, TpaHcrmopTupa*. IloctpoeHus Ha
KJIeT4aToi Oymare.

[Tepumerp mMHOroyroiapHuka. [loHsTHE TUIOMAAM (DUTYPBI; €IUHHUIBI U3MEPEHHS TUIOILAIH.



[TpubnmxénHoe n3MepeHue miomanu Guryp, B TOM Yuclie Ha KBapaTHoOH ceTke. * Ilpubnmxénnoe
M3MEpEHUE JUTMHBI OKPY)KHOCTH, TUIOMIAIN Kpyra*®.

*CuMMeTpus: IEeHTpalIbHasl, 0CeBas M 3epKajbHasi cuMMeTpuu. [locTpoeHre CHMMETPHYHBIX
buryp*.

*Harnsaaele npeacTaBIeHus O IPOCTPAHCTBEHHBIX (PUTypax: mapaiesienune, Ky0, mpu3ma,
nupaMuia, KOHyC, NWIMHIpD, map u cdepa. M3o0pakeHune npoctpaHcTBeHHBIX ¢Guryp. [Ipumepsr
pa3BEPTOK MHOTOTPAHHUKOB, IMIMHIPA U KoHyca. Co3maHue Mojeneil mpoCcTpaHCTBEHHBIX (QUTyYp
(13 Oymaru, pOBOJIOKH, TUIACTHIIMHA | JIP. ).

[TonsiTrie 00bEMa; eTUHUIBI U3MEpEeHHsI 00bEMa. OOBEM MPSIMOYTOIBHOTO MapalyIesIeuIe A,
KyOa*.

[NIAHUPYEMBIE TTPEJIMETHBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI YUEBHOI'O
KYPCA <cMATEMATUKA».

OcBocHne ydeOHOTO Kypca «MaTtemaruka» B 5—6 Kjaccax OCHOBHOW IIKOJBI JIOJDKHO
o0ecrneunBaTh JOCTHKEHHUE CIAEAYIOUINX MPEIMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB:

S KJIACC

Yuciia ¥ BbIYUCICHUSA

OpueHTHPOBATHCS B OHATHUSIX M OTIEPHPOBATH HA 6a30BOM YPOBHE TEPMHUHAMMU, CBS3aHHBIMHU
C HaTypaJIbHbIMHU YHCJIAMHU, OOBIKHOBEHHBIMHU M JECATUYHBIMH JPOOSIMHU.

CpaBHHMBATh W YIOPSIOYMBATh HATypaJIbHBIC YUCIIA, CPAaBHUBATh B IMPOCTEHIIHMX CIydasx
OOBIKHOBEHHBIC IPOOH, AECATHYHBIC APOOH.

COOTHOCUTH TOUKY Ha KOOPJAUHATHON (YMCIOBON) MPSIMON C COOTBETCTBYIOIUM €M YHCIOM
U U300paxkaTh HaTypajlbHbIe YKMCIa TOUKaMU Ha KOOPAWHATHOHN (YMCI0OBOI) IPSIMOIA.

BemonsaTe apudmMeTnyeckre ACWCTBUS C HATYpalIbHBIMH YHCIAMH, C OOBIKHOBEHHBIMHU
IpoOsSMU B MPOCTEHIINX CITydasix.

BEIMONHATE IPOBEPKY, MPUKHUIKY Pe3yIbTaTa BEIYMCICHHIA.

OKpyrisTh HaTypajibHbIE YHCIIA.

Pemienne TekcToBBIX 32124

Pemate TekcToBBIE 33aauu apU(PMETUYECKHM CIIOCOOOM M C MOMOIIbIO OPraHU30BAaHHOIO
KOHEYHOT'0 Iepedopa BCEX BO3MOXKHBIX BapHaHTOB (NP HEOOXOJUMOCTH C HaIlpaBJIAIoIIen
MOMOIIBIO).

Pemats 3amaum, copepxaiine 3aBUCHMOCTH, CBS3BIBAIOIINE BEIMUYUHBI: CKOPOCTh, BpEMs,
paccTosiHUE; 11eHa, KOJIMYECTBO, CTOUMOCTH (ITPH HEOOXOAUMOCTH C UCIOJIb30BAaHUEM CIPABOYHON
nHpopmManun).

Hcnonb30BaTh KpaTKye 3alKiCH, CXEMbl, TaOIUIbI, 0003HAYEHUS TIPU PEIIEHUH 3a/]1a4.

[Tonp30BaThCsl OCHOBHBIMH C€IUHHUIIAMH H3MEPEHUS: IIEHBI, MAcChl, PACCTOSHHS, BPEMEHH,
CKOPOCTH; BBIpaXKaTh OJJHM €AWHUIIBI BEJIMYMHBI Yyepe3 Apyrue (mpu HeoOXOAUMOCTH C ONOpPOW Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO).

W3Bnekath uH(OpMaIuio, NpeAcTaBIeHHYI0 B Talnuile, Ha CTOJIOYATOH auarpamme,
WHTEPIPETHPOBATH NPEICTABICHHBIC JaHHBIC, NCIIOJIF30BaTh TAaHHBIE TP PEIICHUN 3ajad.

Haruasinnas reomerpust

[Tonb30BaThCcs TEeOMETPUYECKMMH TOHSATUSIMU: TOYKa, MpsiMasi, OTPE30K, JIyd, YTroJl,
MHOT'OYTOJIHUK, OKPYKHOCTb, KPYT.

[TpuBoUTE TIPUMEPHI OOBEKTOB OKPYKAIOMIETO MHpa, HUMEIOMHX (GOpMy H3YIEHHBIX
reOMEeTPHUECKUX (HUryp.

Hcnonb30BaTh TEPMUHOJIOTHIO, P HEOOXOIUMOCTH 10 BU3YaJIbHOW OMOpE, CBA3aHHYIO C
yrJlaMu: BEpILIMHA, CTOPOHA; C MHOTOYTOJbHUKAMH: YTOJI, BEpIIMHA, CTOPOHA, AMAroHalb; C
OKPYKHOCTBIO: PAJyC, TUAMETP, LICHTP.

N300paxkaTh U3ydeHHbIE TeOMeTpUUYecKie (PUTYpHI Ha HETMHOBAHHOW U KJIETYAaTOU Oymare ¢
MIOMOIIBIO IUPKYJIA ¥ IMHEUKH (II0CIIe COBMECTHOTO aHAIIN3a).



HaxoauTe JyIMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C ITIOMOILBIO JINHEHKH, CTPOUTD
OTPE3KH 3a/IaHHOM JJIMHBI; CTPOUTH OKPY>KHOCTb 33JJaHHOTO pajuyca.

Hcnonp30BaTh CBOICTBA CTOPOH U YIVIOB IPSMOYTOJIbHUKA, KBaJpaTa Jjsl UX IOCTPOECHMUS,
BBIUMCIICHUS MJIOLIA U U IEpUMETpa.

Bbruncnare mepuMerp W IUIOmanb KBaapaTa, MPsSMOYToJbHHUKA, (DUTYpP, COCTABICHHBIX M3
IPSIMOYTOJIbHUKOB, B TOM 4Kciie (GUryp, n300pax€HHbIX Ha KJIeT4aTo Oymare.

[Tosb30BaTbCs OCHOBHBIMM METPHUYECKMMM €IUHHUIAMH H3MEPEHUs JIMHBI, IUIOLIA/H;
BBIpA)XaTh OJHU €MHULIBI BEIMYHUHBI Yepe3 Apyrue (Ipu HeoOXOAUMMOCTH C OIIOPOI Ha CIIPaBOYHYIO
UH(OPMAIIHIO).

PacnioznaBaTh napamenenumnes, Ky0, HCIOIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO IrpaHb,
M3MEpEHUs; HAXOIUTh U3MEPEHUs Mapajuieenumnesaa, Kyoa.

Bbruucnate 00béM Ky0a, mapajuienenunesna Mo 3aJaHHbBIM HM3MEpPEeHUsAM (C Omopoil Ha
QJITOPUTM Y4EeOHBIX JEICTBHIT), OJIH30BAaTHCS €AUHULIAMU U3MEPEHUS 00BEMA.

Pemate HecnoXHblE 337aYd Ha HW3MEPEHHE TI'€OMETPUUYECKUX BEJIMYMH B MPAKTUUYECKUX
cUTyauusx (Ipu HEOOXOIMMOCTHU € BU3YaJIbHOM OIOPOIN).

6 KJIACC

Yuciia 1 BbIYUCICHUA

OpueHTHPOBATHCS B TOHATHUSIX M OTIEPHPOBATH HA 0a30BOM YPOBHE TEPMHUHAMHU, CBS3aHHBIMHU
C pa3IMYHBIMHM BUJJAMH YHCEJI U CIIOCOOAMU UX 3alUCH, IEPEXOUTH (€CIH 3TO BO3MOXKHO) OT OJJHOM
(bopMBI 3aIMICH YHCIA K APYTOH.

CpaBHMBaTh M YHOPSAAOYMBATH LEJble 4YKCIa, OOBIKHOBEHHbIE M JECSATUYHBIE JPOOH,
CPAaBHUBATH YMCJIA OJJHOTO U PA3HBIX 3HAKOB.

BeimonuaTe  apudmernueckue JEWCTBUS € HaTypalbHBIMH U LEJIBIMM  YHCIIAMH,
OOBIKHOBEHHBIMH U JIECATUYHBIMU JIPOOSMHU, MOJOKUTENBHBIMU U OTPULIATENbHBIMU YUCIIAMHU.

BbruncnsaTe 3Ha4EHHs YMCIIOBBIX BBIPAXXEHHM, BBIIOIHATh NMPUKHUIKY U OLEHKY pe3yjbTaTa
BBIUMCJICHHUM; BBIIOJHATh IPeoOpa3oBaHMsI YMCIOBBIX BBIPAKEHUH Ha OCHOBE CBOMCTB
apu(pMeTHYECKUX ACUCTBHIM.

COOTHOCUTh TOYKY Ha KOOPJMHATHOW NPSIMON C COOTBETCTBYIOUIMM €M 4YHUCIOM U
n300pakaTh YUCIIa TOYKAMU Ha KOOPAMHATHON MPSAMON, HAXOIUTh MOJTYJIb YUCIIA.

COOTHOCUTH TOUKH B MPSIMOYTOJILHOM CUCTEME KOOPAUHAT C KOOPIWHATAMH 3TOM TOUKH.

OKpyrasTh 1eJble YKcia U IecITHUHbIe ApoOu (110 00pasily), HaXOAUTh MPUOIHKEHHS YUCETT.

YucioBble 1 OyKBeHHbIE BbIPAKEHUS

OpureHTHPOBATHCS B MOHATHUAX U ONIEPUPOBATH Ha 0A30BOM YPOBHE TEPMUHAMHU, CBA3aHHBIMU
C 3alMChI0 CTETEHU YMCIIa, HaXOAUTh KBaJpaT M KyO umMcia, BHIYUCIATH 3HAUEHUS MPOCTEHIINX
YHCIJIOBBIX BBIPQXKEHUH, COEPIKAIINX CTETICHH.

[Tonb30BaThcs MpHU3HAKAMU JETUMOCTH (TpU HEOOXOJUMOCTH C OMOpPOM Ha alropuT™M
IIpaBWJIa), pacKjaJblBaTh HATYPAJIbHBIE YKMCIIA HA IPOCTHIE MHOKHUTEIIH.

*Tlonb30BaThCst MAacIITAOOM™, COCTABIISAThH MPOMIOPIUN U OTHOLLICHHUS.

Hcnonb3oBaTh OYKBbI 17151 0003HAYEHMS YMCEN MPU 3alUCH MAaTEMaTUYeCKHX BbIpaKEHU,
HaXOJUTh 3HAuY€HUs OYKBEHHBIX BBIPAKEHUH, OCYLIECTBIIAS HEOOXOIMMBbIE IIOJCTAaHOBKU U
npeoOpa3oBaHus (C OMOPOM HA aNTOPUTM YUEOHBIX JEHCTBUI).

Haxonnutbs HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pelnenue TeKCTOBBIX 33124

Pemars MHOromaroBbsle TEKCTOBBIE 3a/adll apu(METHYECKUM CrocoOOM C Omopoil Ha
BOIIPOCHBI IUJIaH.

Pemats npocteiimme 3a1a4u, CBSI3aHHBIE C OTHOIIEHUEM, TPONOPLIUOHAILHOCTHIO BEIWYNH,
NPOIIEHTAaMH; peIlaTh TPU OCHOBHBIE 3a/1a4M Ha IPOOU U MPOLIEHTHI.

Pemartp 3amaun, comeprxamine 3aBUCHMOCTH, CBSI3BIBAIOIIME BEJIUYHUHBI: CKOPOCTb, BpeMs,
paccTosiHue, IIeHa, KOJIMYECTBO, CTOMMOCTB; IMPOU3BOAUTEILHOCTh, BpeMs, 00bEMa paloThI,
UCTIONb3Ys apu(METUUECKUE NEHCTBUS, OLICHKY, IPUKUAKY; MOIb30BATHCS €AUHUIIAMU U3MEPEHHUS



COOTBETCTBYIOLINX BEIHYHUH.
CocTaBnsaTh OyKBEHHBIEC BBIPAKEHUS 110 YCIOBHIO 33]a4i MTOCIIE COBMECTHOTO aHATN3a.
W3Briekate WHQPOpPMAIIIIO, TIPEICTABICHHYIO B Ta0NHIAX, HA JIMHEWHOM, CTONOYATON WM

KpYroBOW MarpamMmax, UHTEpPIpEeTUPOBATh MPEICTaBICHHbIE JaHHbIE; UCIIOIB30BaTh JaHHbIC MTPU

peLIeHUH 3ajay.

[TpencraBisTh MHPOPMALIHIO C TOMOIIBIO TAOIUL, TUHEHHON U CTON0YATON AUArpaMM.

Harasignasi reomeTpust

[TpuBoauTh mHpUMEpbl OOBEKTOB OKPYKAIOLIEIO0 MHUpPA, UMEIOUMX (OpMY H3yUEHHBIX
TEOMETPHUYECKUX TUIOCKHUX U MPOCTPAHCTBEHHBIX (UTYP, IPUMEPHI PAaBHBIX U CHMMETPHYHBIX PUTY.

N3006paxaTh ¢ MOMOUIbIO UPKYJIS, TUHEHKH, TPAHCIIOPTUPA HA HEIMHOBAaHHOW U KJIeT4aTon
Oymare u3y4eHHbIE TUIOCKUE TeOMETpUIecKre GUTyphl U KOH(PUTYpaLIUK, CHMMETPUYHBIE (PUTYPHI.

HMmeTh mpeacTaBieHUE O TE€OMETPUYECKUX MOHITHUSIX: PABEHCTBO (UTYp, CUMMETpHS, OCh
CUMMETPHH, IICHTP CUMMETPHH.

HaxoauTh BeIMYMHBI YIJIOB H3MEPEHHEM C TOMOINBIO TPAHCIOPTHUPA, CTPOUTH YIJIbl
3aJJaHHO} BEJIMYUHBI, [TOJIb30BAThCA MPU PEIICHUH 3324 TPalyCHOM MEPOH yIIIOB; paclio3HaBaTh Ha
YepTekax OCTPhIM, MPAMON, Pa3BEPHYTHINA U TYHOU YIJIBI.

Bbuucnare UIMHY JIOMaHOW, TEPUMETP MHOTOYTOJIBHUKA, IOJIb30BAThCsA CIUHHUIIAMHU
WU3MEpEHUs ATUHBI, BEIPAXKaTh OJHU €UHUIIBI U3MEPEHUS UTMHBI Yepe3 ApyTrue.

Haxoauts, ucnonb3yst 4epTEXHbIE HHCTPYMEHTHI, PACCTOSIHHS: MEXKIY IBYMS TOYKaMH, OT
TOYKH JI0 MPSMOM, JUTUHY ITyTH Ha KBaIPAaTHON CETKeE.

Beraucnars miomaas Guryp, COCTaBISHHBIX U3 PSMOYTOJIEHUKOB, HCIIOJIB30BaTh pa30HeHne
Ha TMPSMOYTOJbHUKH, Ha paBHble (UTYPHI, JOCTPAaUBAHUE 10 MNPSAMOYTOJIbHUKA; MOJIB30BaTHCS
OCHOBHBIMH €IIMHHUIIAMH W3MEPEHHUs IUJIONIAN; BBIPAKATh OJHHU E€IWHUIIBI W3MEPEHUs TUIOIIAIH
yepes apyrue (mpu HeoOX0IMMOCTH € OTIOPOM Ha CIIPAaBOYHYIO HH(POPMAIIHIO).

Pacno3naBare Ha MOZAENSX M M300paKEHUSX MUPAMUAY, KOHYC, IWJIMHID, MCIIOIb30BaTh
TEPMHUHOJIOTHIO: BepIINHA, peOpo, rpaHb, OCHOBAHUE, PA3BEPTKA.

N300pakaTh Ha KJIETYATOW Oymare mpsMOYTOJIbHBINA apajieIeHIe].

Bbrancnsate 00bEM MPSMOYTONBHOTO Mapaijenenumnena, Kyda, mojib30BaTbcs OCHOBHBIMU
eIMHUIIAMHA M3MepeHusl 00bEMa; BhIpaKaTh OIAHM €IWHUIIBI M3MEpEeHHs 00bEéMa uepe3 Apyrue (c
OIIOPOi Ha CIIPaBOYHYIO HH(POPMALHUIO).

Pemate HeclioxHBIE 3a/jaud HAa HAXOXKICHHWE T€OMETPHUYECKUX BEIHMYMH B MPAKTUYECKHX
CUTyalusx (IIpu HEOOXOIUMOCTH C BU3YaJIbHOM OMOPOHA).

OEJIEPAJIBHAS PABOYAS ITIPOTPAMMA YYEBHOI'O KYPCA «AJITEBPA». 7-9
KJIACCBI
Ienn u3ydyenus: yaeGHOro Kypca

Anrebpa sBISIETCS OAHMM W3 OIOPHBIX KYPCOB OCHOBHOW INKOJIBI: OHa O0ECIeYMBaET
U3yueHHe JAPYrHX TUCIHMIUIMH, KaK €CTEeCTBEHHOHAyYHOIrO, TaK M TyMaHUTApHOIO ILIUKIOB, €€
OCBOCHHE HEOOXOAWMO Uil MPOJOIDKEHHS 0Opa3oBaHUS M B IOBCEIHEBHOW XHM3HH. Pa3zButHe y
o0yJaroImuxcss Hay4YHbIX MPEJICTaBICHUA O MPOMCXOXKAECHUU M CYHIHOCTH airedpanyecKux
abcTpakuuii, cnoco0e OTpakeHUsT MaTeMaTUYeCKON HAayKOH SIBJIEHMH W MPOLECCOB B MPHUPOJE U
o0IIecTBe, pPOJIM MaTeMaTHYeCKOro MOJEIMPOBAHUS B HAyYHOM I[IO3HAHMM M B TPAKTHKE
Croco0CTBYET GOPMUPOBAHUIO HAYIHOTO MUPOBO33PEHHUS U KAYECTB MBIIUICHUS, HEOOXOTUMBIX IS
ajanTaluyd B COBpeMEHHOM Lu(ppoBoM oOmiectBe. M3yueHue anreOpbl €CTECTBEHHBIM 00pa3oM
oOecrieynBaeT pa3BUTHE yMEHHsS HaOJIIOAaTh, CPaBHUBATh, HAXOIUTHh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUIEHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaTh CBOM JIEHCTBHS U
BBIBOJIBI, (hOpMynUpoBaTh yTBepxAcHUs. OcBoeHHe Kypca anreOpbl oOecredrMBaeT pa3BUTHE
JIOTUYCCKOI'0O MBbIIIJICHUA 06yan0Luch;1: OHU HCHOJIB3YIOT ACAYKTHBHBLIC W HWHIAYKTUBHBIC
paccyxnenusi, 0000IeHne 1 KOHKpeTH3aInio, adcTparupoBanue u anajgoruto. O0ydeHue anredpe
MpeNIoiaracT 3HAUYUTENbHBIA O0BEM CAMOCTOATEIHHOU MEATEIBHOCTH OOYYArOIIMXCS, MOITOMY
CaMOCTOSITENIbHOE PEIlIEHHUE 33/1a4 ECTECTBEHHBIM 00pa30oM SBIISETCS peann3alieil AesiTeTbHOCTHOTO



IpUHLUIA 00yUEHHUS.

B cTpykType nporpammsl yueOHOro Kypca «Anredpa» OCHOBHOM IIKOJIbI OCHOBHOE MECTO
3aHUMAIOT COJEPKATEIbHO-METOUYECKUEe JTHHUU: «YUHuclna W BBIYMCICHUSA»;, «AJredpanveckue
BBIDAXKECHUSA»; «YPABHEHMsI M HEpaBeHCTBa»; «DyHkuuu». Kaxzaasg U3 3THX cOxep)KaTelbHO-
METOANYECKUX JIMHUKA Pa3BUBACTCA HA IPOTSKEHMM TPEX JIET U3Y4YCHHUS Kypca, €CTECTBEHHBIM
o0pa3oM IeperuieTasicb U B3aUMOAEHCTBYS C JAPYIrMMM €ro JIMHUSAMH. B xoje u3yueHus kypca
00y4aromuMcsl MPUXOIUTCS JIOTUYECKU PACCYXk/aTh, MUCIHOIB30BATH TEOPETHKO-MHOKECTBEHHBIN
A3bIK. B cBA3M ¢ 3THM Lienecoo0pa3HO BKIIOUUTh B IPOrpaMMy HEKOTOPbIE OCHOBBI JIOTHKH,
MIPOHU3BIBAIOIINE BCE OCHOBHBIC pa3felibl MaTeMaTHYECKOro 0oOpa3oBaHUsS U CIIOCOOCTBYIOIIWE
OBJIA/ICHUIO0 O0YyYaroIMMUCS OCHOB YHHBEPCAJIBHOTO MaTeMaTH4ecKoro s3bika. TakuM oOpas3oM,
MOXKHO YTBEp)KIaTh, YTO COJEPXKATEIBHOM M CTPYKTYPHOH OCOOCHHOCTBIO Kypca «Anredpa»
SBJIACTCS €r0 MHTETPUPOBAHHBIN XapaKTep.

Conepxanue JMHUN «HuUcCia U BBIYUCIICHUS» CIIY)KUT OCHOBOM JJIsl JAJIbHEHIIIETO0 N3Y4YEHHUS
MaTEeMaTHKH, CIOCOOCTBYET PA3BUTUIO y 00YYAIOIIUXCS JIOTUYECKOTO MBIIUICHHSI, (POPMHUPOBAHUIO
YMEHHS TOJb30BaThCSl ANTOPUTMAMM, a TaKKe MPUOOPETEHUI0 NPAKTUYECKUX HAaBBIKOB,
HEOOXOAUMBIX JUIsl TOBCEHEBHOM U3HU. Pa3BUTHE MOHATHUS O YKCIIe B OCHOBHOM IIKOJIE CBA3aHO C
palMoOHANBPHBIMU W HMPPAMOHAIBHBIMUA  YUCIAaMH, (OPMHPOBAHHWEM  MPEJICTABICHUA O
JEHCTBUTEIBHOM YHCIE. 3aBEPIICHUE OCBOCHHUS UYWCIIOBOM JIMHMM OTHECEHO K CTapIIEMy 3BEHY
o0miero o0pa3oBaHusI.

Copneprkanue AByX ajire0pandeckux JUHUN — «AnreOpanyecke BRIpaKeHUsI» U «Y paBHEHUS
¥ HEPaBEHCTBa» CHOCOOCTBYET (HOPMHUPOBAHHMIO y OOYYAIOUIMXCS MATEeMaTHYECKOTO armapara,
HEOOXOAMMOro JUIsl pelIeHUs 3ajjad MaTeMaTHUKU, CMEXHBIX IpPEJAMETOB M  IPaKTHKO-
OpUEHTHPOBAaHHBIX 3a7ady. B ocHOBHOW 1mikojie Yy4eOHbI Marepualn TpYNIUPYETCS BOKPYT
palMoHaNbHBIX BbIpakeHUH. AuireOpa AEMOHCTPUpYET 3HAUCHME MaTeMaTHKH Kak s3blka JUis
ITIOCTPOEHHUSI MATEMAaTUYECKUX MOJIENIEH, ONIMCAHMS ITPOLIECCOB U SBJICHUI peaIbHOro Mupa. B 3agaun
o0yuyeHus anreOpe BXOAAT TAaKKe JAlbHEHIIee pa3BUTHE AITOPUTMUYECKOTO MBIIUIEHUS,
HEe00XO0JIMMOro, B YAacCTHOCTH, JJII OCBOEHHMS Kypca MH(POpPMATHK{, U OBJAJECHHUE HaBBIKAMU
JeTlyKTUBHBIX paccyxaeHui. [IpeoOpazoBaHre CUMBOJIBHBIX ()OPM BHOCUT CBOM crienupUUecKuit
BKJIaJ] B pa3BUTHE BOOOPaKEHHUS, CHOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUYECTBY.

Coneprxanue QyHKIIMOHATBHO-TpadUUECKOM JTMHUN HAlleJIeHO Ha NOJIy4YeHHE IKOIbHUKaMHU
3HaHUN O (PYHKIUAX KaK BaKHEHIIEH MaTeMaTHYECKON MOJENW IS ONMUCAHMS M HCCIICOBAHUS
pa3HO-00pa3HbIX MPOLIECCOB M SBIEHHM B mpupoje M obmectBe. V3ydyeHue 3Toro marepuana
CIOCOOCTBYET pa3BUTHUIO Yy OOYYarOIIMXCS YMEHHS HCIOJb30BaTh Pa3IMYHbIE BbIPa3UTEIIbHBIC
CpeAcTBa sA3bIKa MaTEeMAaTUKU — CIIOBECHBbIE, CUMBOJHMYECKHE, rpaduyeckue, BHOCUT BKJIAJ B
(hopMHpOBaHUE MIPEICTABICHUN O POJIM MATEMATUKHU B Pa3BUTUU LUBUIN3ALUN U KYJIbTYpBHI.

MecTo y4eOHOro Kypca B yueOHOM IJIaHe

CornacHo yuyeOHOMY IIaHy B 7-9 Kiaccax u3y4aercss yueOHBIN Kypc «Anredpay, KOTOPBII
BKJIIOYAET CIEAYIOIIME OCHOBHBIE paslensl coiepkaHusa: «Uucna M BBIUUCICHUSY,
«AnredbpanuecKue BHIPAKEHUS», Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUN».

VY4eOHbIi TU1aH Ha U3ydeHue ainredpsl B 7-9 kinaccax oTBOAUT 3 y4eOHBIX yaca B HENEJIO B
TeUeHHe KaXKI0ro roja o0y4eHus, BCero 3a Tpu rojaa ooydenus — 306 yueOHbIX 4acoB.

COAEPXAHUE YYEBHOI'O KYPCA «AJITEBPA» (ITO TOAAM OBYUEHUA)
7 KJIACC

Yuciia 1 BBIYUCICHUSA

JlpoOu 0OBIKHOBEHHBIE U JIECATUYHBIC, IEPEX0] OT OAHOM (POpPMBI 3amucu ApoOei K Apyroii.
[loHATHE pPALMOHANBHOIO 4YMCIA, 3aMUCh, CPABHEHHE, YNOPAJOYMBAHHME PALMOHAJIBHBIX YHCEIL.
Apudmerndeckre IeicTBUS ¢ palliOHAIBHBIMU YHcIaMy. Pemenne 3a1a4 U3 peaabHON MPaKTUKU Ha
4acTH, Ha JIpOOH.



CremneHb ¢ HaTYpaIbHBIM ITOKA3aTeNIeM: OIpeieTIieHne, MpeoOpa3oBaHre BEIPAKEHNI Ha OCHOBE
OIIpEeIEIIeHNs, 3aIIKCh OOJIBIINX YHCE].

[TponeHTsl, 3auch MPOLIEHTOB B BHJE APOOH M ApoOU B BHJE NMPOLEHTOB. TpU OCHOBHEIC
3a/1a4¥ Ha IPOLEHTHI, PELICHHE 3a/1a4 U3 PEeaIbHON IIPAKTUKU.

IIpuMeHeHne NPU3HAKOB JAECIUMOCTH, PA3JI0KEHNE HA MHOKUTENIA HATyPaJIbHbBIX YUCEI.

PeasibHble 3aBUCMMOCTH, B TOM UYHUCIIE NIpsiMasi U 00OpaTHas POIOPLHOHAIBHOCTH.

Auredpanyeckune BbIpaKeHHUs

IlepemenHble, 4YUCIIOBOE 3HAYCHHE BBIPAKEHUSA C IEpEeMEHHOHM. JlomycTuMBble 3HA4YEHHUs
nepeMeHHbIX. [IpeacraBienne 3aBUCIMOCTH MEX/Ty BEJIMUMHAMU B BHJIE popMyIbl. Beraucnenus no
dhopmymnam.

[TpeoOpa3oBanue OYKBEHHBIX BBIPAKECHHUH, TOXKIECTBEHHO DPAaBHBIC BBIPAXKEHUS, NpaBUIIA
IpeoOpa3oBaHusl CyMM U IPOU3BEIEHMH, NMpPaBUJIa PACKPBITHS CKOOOK M NPHUBEICHUS IMOJOOHBIX
CJIaracMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpHowieHnbl U MHoOroujeHsl. CreneHb MHorowieHa. CiiojkeHue, BbIUMTAHUE, YMHOXKEHUE
MHOro4JeHOB. (POpMyJIbl COKpPalIEHHOIO YMHOJKEHUS: KBaJpaT CYMMbl M KBaJpaT pPa3HOCTH.
®opmyiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOWICHOB HA MHOYKUATEIIH.

YpaBHeHus

VYpaBHeHHE, KOPEHb YpaBHEHHUS, IpaBHJa NpPeoOpa3oBaHUS ypaBHEHHS, PABHOCHIIBHOCTh
YpaBHEHUH.

JInneliHOE ypaBHEHUE C OJTHOM IEPEMEHHOM, YUCII0 KOPHEN JIMHENHOTO YPABHEHUS, PEILICHUE
JUHENHBIX ypaBHeHUHU. CoCTaBIeHHE ypPaBHEHUH 10 YCIIOBUIO 3a/1a4l. PeleHne TeKCTOBBIX 3a/1a4 ¢
IMOMOIIBIO YPABHEHHUI.

*JIuneiinoe ypaBHeHHE ¢ IBYMs NEPEMEHHBIMU U ero rpaduk 2. Cuctema ABYX JHHEHHBIX
ypaBHEHUW C JBYMsI TIepEMEHHBIMHU. PelieHue cucteM ypaBHEHUN CIOCOOOM TOJICTAHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3aa4 C IOMOILBI CUCTEM YPaBHEHUM.

DOyHKIUH

Koopaunara Touku Ha nnpsiMoii. YucioBele npoMexXyTKU. PaccTosiHre MEX Ty ABYMs TOUKAMH
KOOPIMHATHON IIPSIMOIA.

[TpsmoyronbHas cucrema koopauHat, ocu OX m Oy. Alcmucca W opJuHaTa TOYKM Ha
KOOpAMHATHOM 1u1ockocTu. [Ipumepsl rpadukos, 3a1aHHbIX GopMynamu. UteHue rpagMkoB peatbHbIX
3aBHCUMOCTEM.

[Tonstue Qynxumu. I'paduk ¢pynkiym. CsoiictBa QpyHkuui. Jluneitnas gynkuus, e€ rpaduk.
I'paduk Gpyrkuun y = kX + b. *I'padudeckoe penieHne TMHEHHBIX YPABHEHUI U CHCTEM JTMHEHHBIX
ypaBHEHUI™.

8 KJIACC

Yucsa v BbIYUCICHUSA

KBaaparueiii xoperp u3 uucia. *[lorsitue o0 wuppanmoHaibHOM dYucie. JlecsTudHbie
MPUOTKEHNUS UPPAllMOHATBHBIX uncen™. CBoCTBa apupMETHUYECKIX KBaJIPaTHBIX KOPHEH U MX
MPUMEHEHHE K TMPeoOpa3OBAHHUIO YHWCIOBBIX BBIPAKCHUN W BBIUYMCICHUSM. */lelicTBUTENbHBIE
gucna*.

CreneHb C 1ebIM MoKa3aTeneM U €€ cBoiicTBa. CTaHIapTHAS 3aMKCh YUCIa.

AuredpanyecKkune BbIPaKeHHUs

KBaapatHelii TpEXuiieH; pa3ioeHne KBaAPaTHOTO TPEXUIeHA HA MHOKUTEIH.

Anrebpanueckast ApoOb. OCHOBHOE CBOHCTBO anredpanueckoir 1pobu. CroxeHue,
BBIUMTAHUE, YMHOXXEHUE, NelleHHne anredpanyeckux apoOeil. PanmoHanmbHble BBIPOKEHUS U UX
npeoOpa3oBaHue.

YpaBHeHUs1 1 HEPABEHCTBA

2 3HGCL " najee * * 0003HAYECHBI TEMbI, U3YUCHHC KOTOPLIX HPOBOAUTCSA B O3HAKOMUTCJIILHOM ILJIaHEC.



KBanpatHoe ypaBHeHue, (opMmyna KOpHEH KBaapaTHOro ypaBHeHus. *Teopema Buera*.
Pemiennie ypaBHeHuU, cBOASIIMXCA K IMHEHHBIM U KBaapaTHbIM. [IpocTeiiiiie 1poOHO-parioHaIbHbIE
ypaBHEHHUSL.

*T'paduueckas WHTEpHpeTaysl YpaBHEHHH C ABYMS MEPEMEHHBIMU M CHCTEM JIMHEWHBIX
YpaBHEHUH ¢ ABYMs IlepeMeHHbIMU ™. [IpuMepbl penieHysi cucTeM HEIMHEWHBIX YpaBHEHUH C IByMs
[IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyeckKuM CrocoOoM.

UucnoBble HepaBeHCTBA W HMX CBOMcTBa. HepaBeHCTBO ¢ OJHOW TMEPEMEHHOM.
PaBHOCMIIBHOCTH HEPABEHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM NepeMeHHOW. CUCTEMbI JTMHENHBIX
HEPABEHCTB C OJTHOM NMEPEMEHHOM.

DOyHKIUUHA

[Tonstue Qynkuuu. O6nacTh ONpeneseHUs U MHOXKECTBO 3HaueHuil ¢GyHkiuu. CrnocoObl
3aanus QyHKIUH.

['paduk dpynkun. Yrenue cBoiict pyHKIMU 110 €€ rpaduky. [Ipumepsl rpadukoB QyHKINH,
OTPaXKAIOILUX peabHbIE MPOIECCHI.

OYHKINH, ONUCHIBAIOIINE MPSMYI0 U OOpaTHYIO MPOIMOPLUOHAIBHBIE 3aBUCHMOCTH, HX

k y
rpapuku. Pynkmuny = X2,y = X3,y = x, ¥ = — *T'pauueckoe peluenue ypaBHeHni 1 cHCTeM

ypaBHEHUN™.

9 KJIACC

Yuciia 1 BIYUCICHUSA

PanyonaneHble uncna, *UppanroHaIbHbIE YKCIa, KOHEYHble U OECKOHEUHbIE ECSITUYHbIC
npobu. MHOXKeCTBO IEHCTBUTENIbHBIX YHCEIT; IeHCTBUTEIbHBIE YHCIIa KaK OECKOHEUHBIE 1€CATUYHbIE
npoOu. B3anMHO OJIHO3HAYHOE COOTBETCTBHE MEXAY MHOKECTBOM JEHCTBUTENBHBIX YHUCEN U
KOOPJIMHATHOW IIPSIMOIA.

CpaBHEeHUE JEHCTBUTENBHBIX 4YHCEN, apudMeTHueckue NeHcTBUS C ACUCTBUTEIbHBIMU
quciaMu™.

Pa3zmMepbl 00bEKTOB OKPYKAIOLIET0 MUPA, ATUTEILHOCTH MIPOLIECCOB B OKPYXKAIOILEM MUPE.

[TpuOmmk€HHOE 3HAYEHHE BEIMYMHBI, TOYHOCTh MpHOMMKeHus. OKpyrieHue 4yuces.
IIpukuaka ¥ OLEHKa Pe3yJIbTaTOB BHIYUCICHUN.

YpaBHeHus1 M HEpaBEHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCA K JIMHEWHBIM.

KBagparHoe ypaBHeHMe. PeleHne ypaBHEHUH, CBOIAIIMXCS K KBaJpaTHbIM. bukBaapaTtHoe
ypaBHeHue. *IIpumepbl pemieHus ypaBHEHMH TpeTbell W ueTBEPTOM cTeneHel pa3iokeHHeM Ha
MHOXXHUTEITH ™.

Pemenune npoOGHO-paliMOHAIBHBIX YPaBHEHUI.

Pemennie TeKCTOBBIX 3ajau aNredpandeckuM METOIOM.

VYpaBHeHHe C JIByMs INEpEeMEHHBIMU W ero rpaduk. PemeHue cuctem IBYX JIMHEHHBIX
YpaBHEHUH C ABYMs IIEPEMEHHBIMU. PellleHne CUCTeEM IBYX ypaBHEHUH, OJTHO U3 KOTOPBIX JIMHENHOE,
a Jpyroe — BTOpoil crenmeHu. ['paduueckas MHTEpIpeTalUss CHCTEMbl YpPaBHEHUH C JBYMs
IIEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1au alreOpanyeckuM CrocoOoM.

YuciioBblE HEPABEHCTBA U UX CBOMCTBA.

PemieHne JMHEMHBIX HEPABEHCTB C OJHOW IepeMEHHOW. PemenHue cucreM JIMHEHMHBIX
HEpaBeHCTB C OAHOM mnepemeHHoW. KBanparHeie HepaBeHcTBa. ['paduueckas uHTeprperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI [ICPEMEHHBIMH.

DOyHKIUHA

KBanpatnunas ¢ynkmus, e€ rpaduk u cBoiictBa. [lapaboma, KOOpAMHATHI BEPLIMHBI
mapaboJIbl, OCh CHMMETPHUH TTapaboIIbl.

['padpuku yHKImii: y = kx, y = kx + b, y = x4



k o
Y = +/x,Y = — ¥ UX CBOMCTBA.
X

Yucii0BbIe NMOCJI€10BATEIBHOCTH U IPOrPeCcCHH

[TonsiTE YMCIOBOM NOCIENOBATEIBHOCTH. 3aJaHME IOCIEN0BAaTEILHOCTH PEKYPPEHTHOU
bopmyoit u hopmysoii N-ro YjeHa.

Apudmernueckas u reomerpuyeckas nporpeccuu. @opmyiibl N-ro uieHa apupMeTuIecKon u
TF€OMETPUYECKOM ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

*MN300paxxeHne wWieHOB apU(PMETHUECKOM U TIeOMEeTpUYEcKOil Iporpeccuid TOYKaMH Ha
KOOpJAMHATHOM TUIOCKOCTU. JINHEHHBIN U SKCIIOHEHIIUAIbHBIN POCT. CII0KHbBIE POLIEHTHI ™.

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTAThI OCBOEHUS ®EJIEPAJILHON PABOUYEN
I[TPOT'PAMMBI KYPCA «AJI'EGPA»

OcBoenne yaeOHOTO Kypca «Anredpa» Ha YpOBHE OCHOBHOTO OOIIETO 00pa30BaHuUs JOIKHO
o0ecreynBaTh JOCTHKEHHE CIICIYIONINX MPEAMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB:

7 KJIACC

Yucsia ¥ BLIYUCICHUSA

BeImonHATh, coueTas YCTHBIE M THCbMEHHBIE NpPUEMBI, apudmMeTHdecKkue ACUCTBUS C
palMOHAIbHBIMU YU CIIAMHU.

HaxoauTh 3HaueHNs YUCIOBBIX BHIPAKEHUH; IPUMEHSITh Pa3HOOOpA3HbIE CLIOCOOBI U PUEMBI
BBIUMCIICHUS 3HAUCHUH APOOHBIX BBIPAKEHHMH, COJIEPKALIMX OOBIKHOBEHHBIE U JECATUYHbIE JPOOH.

[TepexoauTb OT 0JJHOI (POPMBI 3aITHCH YHCEN K APYToi (TIPpeoOpazoBhIBATH ASCATUYHYIO TPOOH B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YaCTHOCTU B OECKOHEUHYIO JECSATUYHYIO IpoOb). CpaBHUBATh U YNOPSI0YUBATH
paloHaIbHbIE YHCTA.

OKpyrisTh yucna.

BBINONHATE NPUKUAKY M OLICHKY pe3y/lbTaTa BBIYUCICHUMN, OLICHKY 3HAYEHHWH YMCIIOBBIX
BBIPa)KCHUM.

BbInonHATe JeMcTBUS CO CTENEHSAMU C HaTypajJbHBIMH IOKa3aTeas MM (C Omopoil Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO).

[TpyMeHATh NPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEI.

Pemare mnpocreifiiine MpakTUKO-OPUEHTUPOBAHHBIE 3aJjayd, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYMH, NIPONOPLHMOHATIBHOCTBIO BEJIMYMH, NPOLIEHTAMU; HHTEPIPETUPOBATh PE3YNIbTAThl PEILICHUS
3aJa4 ¢ y4€TOM OTpaHUYEeHU, CBA3aHHBIX CO CBOMCTBAMU pPacCMaTPUBAEMbIX OOBEKTOB.

AuredpanyecKkune BbIPaKeHHUs

OpueHTupoBaThCcsl B TOHATHUAX U ONEPUPOBaThH Ha 0a30BOM YpOBHE anredpandeckont
TEPMUHOJIOTUEN U CUMBOJIMKOM.

Haxoauth 3HaueHus: OyKBEHHBIX BbIPAKEHUHN MPU 3aJaHHBIX 3HAYEHUAX MIEPEMEHHBIX.

BoimonHaTe npeoOpa3oBaHus 1IEI0T0 BBIPAKEHUS B MHOTOWIEH NPHUBEIEHUEM IMOJT00HBIX
cllaraeéMblIX, paCKpbITHEM CKOOOK.

BbINOMHATE YMHOXKEHHUE OJTHOYJIEHA HA MHOTOYIEH M MHOTOWIEHA Ha MHOTOWIEH, IPUMEHATh
(dhopMyIbl KBaZpaTa CyMMBbI M KBaJipaTa pa3HOCTH (C ONOPOM Ha CIIPaBOYHYIO HH(POPMAIIHIO).

OcCymiecTBIATh pa3IoKeHHEe MHOTOUJICHOB HA MHOKUTEIH C TOMOILBIO BHIHECEHHUS 32 CKOOKH
00I11er0 MHOXKUTEJS, TPYNIIMPOBKU CIaraeéMbIX, IPUMEHEHHs (OPMYIT COKpPAIIEHHOTO YMHOKEHUS (C
OIOPOii Ha CIIPaBOYHYIO HH(POPMALIHUIO).

[TpumeHsTh MpeoOpa3oBaHNsi MHOTOUJICHOB ISl PEIICHUs Pa3IMYHBIX 3a7a4 U3 MAaTEeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 PEAbHON IIPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaJbHBIMHU TOKa3aTEISIMU IS MPEeoOpa3oBaHUs
BBIpXEHUH (C OMOPOI Ha CIPABOYHYIO HHPOPMAITHUIO).

YpaBHeHus1 1 HEPABEHCTBA

Pewats nuHElHbIE ypaBHEHMS C OJHOM IIEPEMEHHOM, NPUMEHsA IpaBuiIa MEPEeXoaa OT
HCXOJHOTO YPAaBHEHUS K PaBHOCHIBLHOMY eMy. IIpoBepsTh, SABISETCS M YUCIIO KOPHEM ypaBHEHHUS.



HmeTs mpeacTaBieHue o rpagueckux METOAax MpU PEIICHUH JIMHEWHBIX YPaBHCHUN U MX
CUCTEM.

[Toabuparb mpuUMephl Map YHUCeN, SBISIOMUXCS PEHIEHHEM JTUHEWHOTO YpaBHEHHUS C JIBYMS
MIePEMEHHBIMH.

Ctpouth B KOOpPAMHATHOM TIIJIOCKOCTH TpaguK JUHEHHOTO YpaBHEHUS C JABYMS
MIEPEMEHHBIMU; MOJIB3YSICh TPaQUKOM, IPUBOIAUTE MPUMEPHI PELICHUS YPaBHEHUS.

Pemarh cucTeMbl OBYX JMHEWHBIX YpaBHEHUH C JIBYMsI NEPEMEHHBIMH, B TOM YHUCIIC
rpaduvecku (C OrMopoi Ha aITOPUTM YUEOHBIX JCHCTBUN).

CocraBisTh (IIOCIE COBMECTHOI'O aHAIM3a) U PELIaTh JIMHEHHOE ypaBHEHUE WUIIM CUCTEMY
JUHEHHBIX YpaBHEHUH IO YCIOBUIO 3aJaud, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y ITOJIYYEHHBIN pe3yibTar.

Koopaunartsl u rpadpuku. @PyHKiuu

N300paxath Ha KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOpIMHATAM,
Jy4YH, OTPE3KU, HHTEPBAJIbI; 3alIMCHIBATh YUCIOBbIE IPOMEXKYTKH Ha alNredpandeckoM s3bIKe.

OtMmeuath B KOOPAUHATHOMN IJIOCKOCTU TOYKHU 110 33JaHHBIM KOOPAMHATaM; CTPOUTh rpapuKu
nuHedHbIX QyHKImA. CTpouTts rpaduk dynkimu y = kX + b.

OnwuceiBaTh ¢ MOMOIIBIO (DYHKIMI HM3BECTHBIE 3aBHCHMOCTH MEXIY BeIWYMHAMHU (10
QITOPUTMY Y4EOHBIX JIEHCTBUI): CKOPOCTh, BpPEMsl, PacCTOSIHHE; I[€Ha, KOJIUYECTBO, CTOMMOCTH;
IIPOU3BOIUTEIILHOCTD, BpEMS, 00bEM pabOThI.

Haxoauts 3HaueHue GyHKINH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumatp Tpaduueckuii crocod NpeACTaBICHUS M aHAIW3a WH()OpMAIUK;, W3BICKaTh U
HUHTEPIPETUPOBATH HHPOPMALIHIO U3 TPadUKOB peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

8 KJIACC

Yucia v BbIYMCIEHHSA

Hcnonp30BaTh HAayaJIbHBIE IIPEICTABICHHS O MHOMKECTBE JEHCTBUTENIBHBIX YHCEN IS
CpPaBHEHHUS, OKpYIJIEHUS] U BBIYMCICHHUH; H300paxkaTh JEHCTBUTENbHBIE YHCIA TOYKAMU Ha
KOOPAMHATHOU IIPSIMOIA.

[TpuMeHsTh MOHATHE apU(DMETHYECKOTO KBAJPAaTHOTO KOPHS; HAXOIUTh KBaJIpaTHbIE KOPHU,
UCTOJNb3ysd TMpPH HEOOXOAMMOCTH KaJbKYJATOp; BBINOJIHATH HpocTeiiiue mpeoOpa3oBaHus
BBIpAXEHUH, CO/Iep KAIUX KBAJApaTHbIE KOPHU, UCIIOIb3YSl CBOMCTBA KOPHEH.

Hcnonb30BaTh 3amucu OONBIIMX M MajbIX YHUCEN C TOMOIIBIO JECATUYHBIX ApoOe U
crenene yucina 10.

AuredpanyecKkne BbIPaKeHUS

[IpyMeHsTh TOHSTHE CTENEHU C IeNbIM I0Ka3aTejeM, BBIIOJIHATh MpeoOpazoBaHUs
BBIPQKEHUI, COJEpKAIMX CTENEHU C LENbIM I0Ka3aTreleM (C HMCIOJIb30BaHUEM CIIPaBOYHOU
nHpopmManun).

BhINONMHATE HECNOXKHBIE TOXJIECTBEHHBIE NMPEOOPa30BaHMsI PALMOHANBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI ICUCTBUN HaJ MHOTOWIEHAMU U aNreOpanyecKuMu ApOoOsMH.

PackiiagpiBaTh KBasipaTHBIN TPEXWIEH HA MHOXKHUTEIH.

[TpumMeHsTh peoOpa30BaHUs BBIPAKEHUH JUIsl pellleHus] Pa3InYHbIX 33/1a4 U3 MaTeMaTUKH,
CMEXKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTHKH.

YpaBHeHus1 M HEpaBEHCTBA

Pemate nuHeltHbIe, KBaIpaTHBIE YpaBHEHHS (C UCIIOJIb30BaHUEM CIIPABOYHOM MH(MOpMAIIIN)
U pallioHaIbHbIE YPAaBHEHHUS, CBOASILNECS K HUIM, CHCTEMBI IByX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.

ITpoBoauTh mpOCTENIINE UCCIEN0BAHUS YPABHEHUM M CUCTEM YpaBHEHUMH, B TOM 4YHCIE C
IIPUMEHEHHEM IpaUuecKuX MpeAcTaBlIeHul (YCTaHaBIMBAaTh, UMEET JIM YPABHEHUE WM CUCTEMA
ypaBHEHMH PELICHHUs, €CIIH UMEET, TO CKOJIBKO, U TIp.) C OMOPON Ha aJrOPUTM YUEOHBIX ACUCTBUIA.

[TepexoauTh OT cI0BECHOM (hOPMYITUPOBKH 334249 K €€ anreOpandecKoi MOJIEIH C TOMOIIBIO
COCTaBJICHUS YPaBHEHMS WJIM CHCTEMbBl YPAaBHEHWM, WHTEPIPETHPOBaTbH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4y MOJTy4CHHBIN pe3yNbTar.



[TpuMeHSTH CBOWCTBA YHMCIOBBIX HEPABEHCTB ISl CPAaBHEHHs, OLEHKHU; pelaTh JIMHEHHbIE
HEpPaBEHCTBA C OHOM EPEMEHHON U UX CUCTEMBI; 1aBaTh rpauueCcKyr0 UIUTIOCTPALMIO MHOXKECTBA
pelIeHH HepaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

OmnepupoBath Ha 0a30BOM YpOBHE (YHKIMOHAJIbHBIC TOHATHS M S3bIK (TEpMHUHBI,
CHUMBOJIMUYECKHE O0003HAu€HMs); OINpeleNiaTh 3HaueHUue (YHKIUM IO 3HAYEHUIO apryMeHTa;
OTIpeNieNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

. k
CtpouTh rpaduKu d1eMeHTapHbIX QyHKIMH Buga,y = X2, y=x3,y =+/x ,y= —; OIHCEIBATH

CBOMCTBA 4yuCIOBOU (pyHKIMU 110 €€ rpaduKy (Ipu HEOOXOIUMOCTH C HAIPABJISIONIEH TTOMOIIBIO).

9 KJIACC

Yuciia 1 BBIYUCICHUSA

CpaBHUBATh U YIOPAJOYNBATH PALIMOHAIBHBIE U HPPALMOHAIBHBIE YUCIIA.

Bemonsate apudmMerndeckue ACHCTBHUS C pallMOHAIBHBIMH YHCIAMH, COYETas yCTHBIE U
IIMCbMEHHBIE TPUEMBI, BBIITOJIHATH BEIYUCICHHS C UPPALMOHAIbHBIMY YUCIIAMHU.

Haxonutes 3HaYeHUs CTENEHEH C LEIbIMM ITOKA3aTEIsIMU M KOPHEW; BBIYUCIIATH 3HAYCHUS
YHCIJIOBBIX BBIPAXKEHUH.

OKpyrisTh JEMCTBUTENBHBIE YACTIA, BBITIOIHAT IPUKUIKY PE3YJIbTaTa BHIYUCIECHUH, OLICHKY
YHCJIOBBIX BBIPAXKEHUH.

YpaBHeHUs] M HEPABEHCTBA

PemaTe JinHENHBIE U KBaJpaTHBIE YPaBHEHUS, YPABHEHMS, CBOAAIIMECS K HUM, IIPOCTEHUIINE
JIpOOHO-paLlMOHANIbHBIE YPAaBHEHUS.

Pemate mpocredmme CUCTEMBI ABYX JIMHEWHBIX YPaBHEHHHW C JBYMs IE€PEMEHHBIMH U
CHCTEMBI JIByX YpPaBHEHUH, B KOTOPHIX OJHO ypaBHEHME HE SIBJISIETCS JMHEHHBIM (10 BU3YaJIbHOM
orope).

Pemate mpocreiiline TEKCTOBBIE 3aJayd alredpayeckuM CrocoOOM C  MOMOIIBIO
COCTABJICHHS YPABHEHHMSI WIIH CUCTEMBI JIBYX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.

[TpoBoauTh IpOCTENIINE UCCIENOBAHUS YPABHEHUM M CUCTEM YPaBHEHHMH, B TOM 4YHCIE C
MIPUMEHEHHEM TpapUuecKHuX IMpeiCcTaBiIeHUI (yCcTaHaBIMBAaTh, UMEET JU ypaBHEHUE WM CHCTEMa
YPaBHEHUN PELIEHUs, €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pemate nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pakaTb peLICHHE
HEPABEHCTB Ha YHCIJIOBOW MPSIMOM, 3allUCHIBATh PEIICHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucreMbl IMHEWHBIX HEPABEHCTB, CUCTEMbBI HEPABEHCTB, BKIIIOYAIOIINE KBAAPATHOE
HEPaBEHCTBO; M300pakaTh pPELICHHE CUCTEMbl HEPaBEHCTB Ha YHCIOBOM MNpPSMOM, 3aluChIBaTh
peuIeHne ¢ MOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELICHUN PA3IMYHBIX 3a7ad.

DOyHKIUHA

Pacnio3naBate (GyHKIMU M3y4eHHBIX BUAOB. II0Ka3bIBaTh CXeMaTHUECKU PACHOJIOKEHHE Ha
KOOPJMHATHOI TI0ckocTH rpagukoB GyHkumii Buga: Yy = kx, y =kx + b, ,y =ax? + bx +c,y =x3,y

k . o o
= \/}, y= ; B 3aBUCUMOCTHU OT 3HAYCHHUHU KOB(b(i)I/ILII/ICHTOB; OIIMChIBATb CBOUCTBA (I)YHKI_II/II/I

Crpouth W u300paxaTh cXeMaTH4YecKH TpaduKd KBaApaTHUYHBIX (DYHKIMHA, OMUCHIBATH
CBOMCTBA KBaIpaTUUHbBIX (PYHKUIUN MO UX rpaduKam.

Pacnio3naBate KBapaTH4HyI0 (QYHKIHIO IO GOpMylie, IPUBOAUTE IPUMEPHI KBaIPATUYHBIX
GyHKIUHN U3 peanbHON KU3HU, PU3UKU, TEOMETPHUH.

YucioBble NOCIEI0BATEIBLHOCTH H NPOrPeccuu

Pacrnio3HaBaTh apuMeTHUECKYI0 M T€OMETPUUYECKYIO MPOTPECCHM NPHU PAa3HBIX CIIOCOOAX
3a/laHusl.

BBINONHATE BBIYMCIEHHUS C HCHOJIB30BAaHMEM (QOpPMYN N-ro 4jaeHa apu(MeTHUecKOd u
re€OMETPHUECKON MPOTrpeccrii, CyMMBI IEPBBIX N YJICHOB (C OMOPOii Ha CIIPABOYHYIO HH(POPMAITHUIO).

Pemare 3amaum, cBsA3aHHBIE C YMCIIOBBIMH IIOCIIEIOBATEIIBHOCTSIMHU, B TOM YHCIIE 331a4M U3



peabHOM KU3HU (C UCIOIb30BaHUEM KaJIbKYIATOPA, HU(PPOBBIX TEXHOJIOTHIA).

OEJNEPAJIBHAS PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPUS». 7-9
KJIACCBI
esm u3yyenusi yueOHOro Kypca

OO6mue nenu u3ydeHus yueoHoro kypca «I'eomerpus» npencrtasiensl B [IOOIT OOO. Onu
3aKJTFOYAIOTCS, TIPEXKIEC BCErO B TOM, YTO HA YPOKAX T€OMETPUU OOYUAIOUIHICS YUUTCS TPOBOJIUTH
JIOKa3aTeNIbHBIE PACCYXACHUS, CTPOUTH JIOTUYECKHE YMO3aKIIOYEHHUS, JOKa3bIBaThb HCTUHHBIC
YTBEPKJICHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, POBOJAUTH PACCYKACHUS «OT MPOTHUBHOTOY,
OTJIMYATh CBOMCTBA OT MPU3HAKOB, (DOPMYJIMPOBATh OOpAaTHBIE YTBEpKAeHUS. B 00ydueHnn ymeHuo
paccyxJiaTb COCTOUT BaKHOE BOCIUTATEIbLHOE 3HAUCHUE U3YUCHUS] T€OMETPHUH, IIPUCYIIEEe UMEHHO
OTE€YECTBEHHON MaTeMaTHYECKOH IIKOJIe.

BTopoii nenbo u3ydeHus TeOMETPUH SIBJISICTCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa IMpH
pElIeHNH KaK MaTeMaTU4YeCKUX, TaK U MPAKTUYECKHUX 3a]ad, BCTPEUAIOUIUXCS B PEATbHON KU3HHU.
DTOMY COOTBETCTBYET BTOPAsl, BHIYMCIUTEIIbHAS IMHUS B U3yUYE€HUU T€OMETPUH B 1IKoJe. s aToro
YUUTENI0 PEKOMEH IyeTCs OI0MPaTh 33/1a4u MPAKTUIECKOT0 XapaKTepa AJsl paCCMaTPUBAEMBbIX TEM,
V9UTh OOYYaIOIUXCSl CTPOUTh MATEMAaTHYCCKUE MOJCIU PEATbHBIX JKU3HCHHBIX CHTYAIIHi,
MIPOBOANTH BBIYMCICHHUS U OLICHWBATh aJEKBATHOCTh MOJMy4YyeHHOro pe3ynbraTa. KpaiiHe BakHO
MOAYEpPKUBATh CBS3M TEOMETPUM C JAPYTMMH MpPEeIMETaMU, MOTHBUPOBATH HCIOJIB30BATh
oTpeeNieHUus] TeOMETPUUECKUX (PUTyp U TOHSATHH, AEMOHCTPUPOBATH MPUMEHEHHE MOTYyYEHHBIX
yMeHHH B (u3uMKe W TEXHUKE. OTH CBSI3M HamOojiee SPKO BUAHBI B Temax «BekTopb»,
«TpuroHomerpuueckue cOOTHoOIIEHU», «Meton koopauHaT» U «Teopema [ludaropar.

MecTto y4eOHOro Kypca B y4eOHOM ILJIaHE

CornacHo yueOHOMY IUIaHy B 7-9 kiaccax u3ydaeTcsi yueOHbIN Kypc «I'eomeTpus», KOTOPBIN
BKJIIOYAET CJEIYyIOLIMe OCHOBHBIE pa3lenbl cojepxkaHus: «l'‘eomerpuueckue ¢GUIyppl M HX
cBoiicTBa», «/3MepeHue reoOMETPUUYECKMX BEIMYMH», a Takke «JlekapToBbl -KOOpJAMHATHI Ha
IUIOCKOCTHY, «BekTopbl», «JIBrkeHus miaockoctn» u «IIpeodbpazoBanus nogoousi».

Y4eOHbIH TUTaH MpeycMaTpUBAET H3yYeHHE TeOMETPUH Ha 0a30BOM ypOBHE, 2 y4eOHBIX Yaca
B Hesleno, 68 yueOHbIX yacoB B y4eOHOM T'o/ly, BCETro 3a TpH roja ooydenus —204 yaca.

COAEPXAHUE YUEBHOI'O KYPCA «'EOMETPUS» (ITO TOJAM OBYUYEHU)
7 KJIACC

Hauanpuele moHaTus reoMerpuu. Touka, mpsmas, OTpe30K, Jyd. Yroy. Buasl yrios.
Beprukanbable 1 cMexHbIe yribl. buccektpuca yria. Jlomanas, MHoroyroasHuk. IlapannensHocTs
U NEPIIEHIUKYISIPHOCTD MPSIMBIX.

*CummeTpuunsle  ¢urypsl. OCHOBHBIE CBOMCTBA 0cCeBOil cuMMmeTpun™S. IIpumeps
CUMMETPHUU B OKPYKAIOIIEM MUDPE.

*OCHOBHbIE ITOCTPOCHHUSI C TOMOLIBIO IUPKYJIIS U IMHEHKN™.

Tpeyronsuuk. Beicota, Meamuana, OuccekTpuca, UX CBOWCTBa. PaBHOOeIpeHHBIH U
PaBHOCTOPOHHMI TPEYroJbHUKU. HepaBeHCTBO TPEYTOJIbHHKA.

CpoiicTBa W TpU3HAKW PABHOOEAPEHHOrO TpeyroibHUKa. Ilpu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBolicTBa U IPU3HAKY NTApAJUIETBHBIX NMPsAMBIX. CyMMa yIioB TpeyroibHUKa. BHenHue yrisl
TPEYrOJIbHUKA.

[TpstmoyronbHbIN  TpeyrosbHUK. CBOMCTBO MEAMaHbl NPSMOYIOJIBHOTO TPEYrOJbHUKA,
IIPOBENEHHOW K THIOTeHY3€. [Ipu3HakuM paBeHCTBA  HPSIMOYIOJNBHBIX  TPEYTOJIBHUKOB.
[IpssmoyronbHbIN TPEYroJbHUK ¢ yriaoM B 30°.

3 3HCCL H aajee * * 0003HAYECHBI TEMbI, U3YUCHHC KOTOPBIX HPOBOJUTCA B O3HAKOMUTECIIBHOM ITJIaHE.



HepaBeHnctBa B reoMeTpun: *HEpaBEHCTBO TPEYroOJbHUKA™, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o OOJIbIIeM yIiie U OOoJbleii CTOpOHE TpeyroidbHuKa. [leprnenaukynap 1 HaKJIOHHas.

*T'eomeTpuueckoe MecTo TouyeK. * BuccekTpuca yria M CepeIMHHBIA NMEPIEHIANKYISIpP K
OTPE3KY KaKk FreOMETPHUUECKHE MECTa TOUEK.

OKpy’KHOCTb U KpYT, XOpJia U IMaMeTp, UX CBOMCTBA. B3auMHOE pacnosiokeHne OKpy>KHOCTH
u npsimoii. KacarenbHast 1 cexyiast K okpy>kHOCTH. OKpy>KHOCTb, BIIUCaHHAas B yroy. Brnucannas u
OIMCaHHasl OKPYKHOCTHU TPEYroJIbHUKA.

8 KVIACC

YerbipéxyronpHuku. [lapamnenorpamm, ero mnpu3Haku U cBoiicTBa. YacTHble ciydau
napajuiesorpaMmMoB (IpsIMOYTOJIbHUK, POMO, KBajapaT), MX MNpU3HAKU U cBoiicTBa. Tpareuus,
paBHOOOKas Tparnenus, e€ CBOMCTBa U npu3Haku. [IpsMoyronbHas Tpanenus.

*Meton ynBoeHust Menuansbl. LleHTpanbHas cuMMeETpusi.

Teopema @arneca u TeopeMa 0 MPOMOPIHUOHATBHBIX 0Tpe3kax. CpeaHue JIMHUU TPEYTOJIbHUKA
U Tpaneuuu. LlenTp Macc TpeyrojibHUKA.

[Tonobue TpeyroabHUKOB, KOdQduimeHT noaodus. [IpusHaku nmomodus TpeyroabHUKOB™.
[Ipumenenue mo1o6Ust P peLIEHUH TPAKTUUECKUX 3a/1au.

CpoiicTBa momaaei reomerpudeckux ¢uryp. dopmynbl Uis IUIOMIAAA TPEYrOJbHUKA,
napajuiesiorpaMma, pomoa u tpanernun. OTHOIIEHUE TUIOIACH MOA00HBIX QUTY.

Brruncnenue miomaaei TpeyroibHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aTol Oymare.

Teopema [Iudaropa. [lpumenenne Teopems [Tudaropa npu pemeHun NpaKTHUECKUX 3a1ad.

CuHyC, KOCHHYC, TAaHI€HC OCTpPOro Yrjla MpsSMOYTOJBHOIO TpeyroibHuka. (OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkiuu yriaos B 30°, 45° u 60°.

Brucannbie W UEHTpajbHBIC YIIIBI, YIOJd MEXKIY KacaTelbHOW U XOPIOH. YTIBI MEXAY
XOpAaMH U CEKyUIMMH. BriucaHHble U ONMCaHHbIE YEThIPEXYroJbHUKU. B3aumMHoe pacnosoxxeHue
IBYX OKpyxHocTel. Kacanue okpyxHocTei. OOmiye kacaTeabHble K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB ot 0° 1o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
®opMyIibl TPUBECHHUS.

Pemenne tpeyromsHuKoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. PerieHne npakTH4eckux
3aJ]a4 C UCHOJIb30BAHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB.

*TIpeoOpazoBanue noaodus. [logqo6ue cOOTBETCTBEHHBIX AIEMEHTOB.

Teopema 0 TpOM3BEIEHUN OTPE3KOB XOP, TEOPEMBI O MPOU3BEAECHUN OTPE3KOB CEKYIIHX,
TeopeMa o KBaJpare KacaTeIbHOH™.

Bekrop, mmHa (MOAynB) BEKTOpa, COHAIPABIEHHBIE BEKTOPBI, IPOTUBOIOJIOKHO
HAIpaBJICHHBIC BEKTOPBLI, KOJJIMHCAPHOCTH BCEKTOPOB, PABCHCTBO BCKTOPOB, OIICpallMd HaL
BeKTOpamMH. Pa3niojkeHue BEKTOpa IO JBYM HEKOJUIMHEapHbIM BekTopaM. KoopauHaTel BeKTOpA.
CKaJIprHOG IMPOU3BCACHUEC BEKTOPOB, IPUMCHCHUE JI HAXOXKIACHUA JJIUH U YITIOB.

JlekapToBbl KOOpAMHATHI HA IIJIOCKOCTU. * VYpaBHEHHUS NOPIMOM™* U OKPYXKHOCTH B
KOOPJMHATAX, IEPECEUCHUE OKPYKHOCTEN U MPSAMBIX. MeTo1 KOOPAWHAT U €ro IPUMEHEHHE.

[TpaBuibHBIE MHOTOYTOIBHUKH. [lIMHA OKpyKHOCTH. I'pagycHas U paauaHHas Mepa yria,
BBIYMCIICHHE JUTMH AYT OKpyxHocTel. [lmomane kpyra, ceKTopa, CErMeHTa.

* JIBM>KEeHUS TUIOCKOCTH U BHYTPEHHUE CUMMETpUN (DUTYp (3/1eMeHTapHbIe IPEICTAaBICHNUS).
[TapannensHebrit nepenoc. [ToBopot™.

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS ®EJIEPAJILHON PABOYEN
[TPOT'PAMMBI KYPCA «I'EOMETPUA» (110 T'OAAM OBYUEHUM)

OcBoenne yueOHOTO Kypca «['eomeTpusi» Ha ypOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUS



JOJKHO 00ecrieuynuBaTh JOCTHXKEHUE CIEeTYIONINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTAaTOB:

7 KJIACC

Pacro3naBaTte M3ydeHHBIE TeOMETpHUYECKHE (HUTYpBI, ONpEeneisiTh HX B3aUMHOE
pacmookeHue, n300pakaTh T€OMETPUIECCKIE (PUTYPHI; BBITIOIHSATh YEPTEKH MO YCIOBUIO 33[aUH.
N3mepsaTh nuHEHHBbIE W YIJOBbIC BEIWYWHBI. Pemarh 3amauyum Ha BBIYMCICHUE JUIMH OTPE3KOB H
BEJIMYUH YTJIOB.

Henatp TpyOyr0 OIIEHKY JIMHEWHBIX M YIJIOBBIX BEJIMYHMH TPEIMETOB B peajbHOM >KU3HU,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuyare pasmMepbl 3TUX OOBEKTOB IO MOPSIKY BETHYUHBL.

CTpouTh 4YEpTEHKH K TeOMETPHUECKUM 3a7adyaM (C HMCIOJb30BaHUEM CMBICIOBOM OIOPHI:
HABOJISIIIE BOTIPOCHI W/WIIH alrOpUTMa y4eOHBIX JECHCTBUI).

[Tonb30BaThcs MpU3HAKAMU PABEHCTBA TPEYTOJIHHUKOB, HCIIOIb30BATh MPU3HAKH U CBOICTBA
PaBHOOEAPEHHBIX TPEYTOJILHUKOB IPU PEIICHUH 3a/1a4.

[IpoBOIUTH TOKA3aTEIBCTBA HECIIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonp30oBaTbcst NpHU3HAKAMH PABEHCTBA MPAMOYTOJBHBIX TPEYrOJIbHUKOB, CBONCTBOM
MeIHaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPSIMOYTOJIbHOTO TPEYrojbHUKA, B  PEUICHUH
TCOMETPHUYECKUX 3aa4 (C UCIIOJIb30BAHUEM 3PUTEIILHON HATJISITHOCTH W/WJIH BEpOAIILHOMN OIOpHI).

OnpenensaTh NapajuieIbHOCTh MPSMBIX C IOMOIIBIO YITIOB, KOTOpPBIE O0pa3yeT ¢ HUMHU
cexymias. OnpenesnsTe NapajuieIbHOCTh MPSMBIX C TMOMOIIBI0O PaBEHCTBA PACCTOSHHUI OT TOYEK
OJIHOM IIPSIMOIL 10 TOUEK IPYroil NpsIMOM.

Pemiate 3a1aun Ha kierTyaToi Oymare.

[IpoBOAWTHL BBHIYMCICHUS M HAXOIUTh YHUCIOBbIE M OyKBEHHBIE 3HAYEHHUS YIJIOB B
F€OMETPUUYECKHUX 3a7a4aX C UCIOJIb30BAHHEM CYMMBI YIJIOB TPEYTOJbHUKOB U MHOTOYTOJBHUKOB,
CBOMCTB yriioB, 00pa30BaHHBIX MPU MEPECEUCHUH JBYX MapajlielIbHBIX MPSAMBIX ceKyilel. Pemath
MPaKTUYECKHUE 3a7]a4H Ha HAXO0XKJICHUE YTJIOB.

NMeTp npeacTaBiaeHue o MOHATHE FTEOMETPUUECKOTO0 MECTA TOUEK.

DopMyIHpOBaTH OMPEACIICHHUS] OKPYXHOCTH M Kpyra, XOpAbl U JUaMeTpa OKPY>KHOCTH,
M0JIb30BaThCA UX CBOMCTBAMH. Y METh MPUMEHSTh 3TH CBOWCTBA MPU PEIICHUH 3aa4.

OpueHTUpOBaThCS B TOHATHUSIX: ONHCAHHAS OKOJIO TPEYroJIbHUKA OKPYXHOCTh, LIEHTP
OTHMCaHHOM OKpykHOCTH. OnIepupoBaTh Ha 6a30BOM YPOBHE (PaKTamMu O TOM, UTO OMCCEKTPUCHI YTIIOB
TPEYroJIbHUKA TEepPeceKaroTcss B OJHOW TOYKE, U O TOM, YTO CEpPEAMHHBIC TMEPIECHIUKYISPBI K
CTOpOHAM TPEYTrOJIbHUKA EPECEKAIOTCS B OJTHOM TOUKE.

OpueHTupoBaThCsi B TIOHSATHUAX M OINEpUpOBaTh Ha 0a30BOM YpOBHE: KacaTelbHas K
OKPY’KHOCTH, TE€OpEMa O MEPHNEHIUKYISIPHOCTA KacaTellbHOW M pajnyca, NPOBEIEHHOTO K TOYKE
KacaHus.

HNMeth mipeAcTaBieHHE O MPOCTEHIINX F€OMETPUUYECKUX HEPABEHCTBAX, MX MPAKTUYECKOM
CMBEICIIE.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO LIUPKYJIS U TUHEHKHU.

8 KJIACC

Pacrio3HaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJIBHUKOB, UX JJIEMEHTHI, IMOJb30BAaTbCS HX
CBOMCTBAaMH IIpU PEILICHUH N€OMETPUUECKHUX 3aady.

OpueHTHpOBaThCS B IOHATUU — TOUKU NIEPECEUeHHs] Me/IMaH TPeyroyibHHUKA (LIEHTpa Macc) B
pelIeHuu 3a1ay.

Brnaners noHATHEM CpeqHEN TMHUM TPEYTOJIBHAKA U TPANCLIUH, IPUMEHATh UX CBOKWCTBA PU
peLICHUH IPOCTENIINX TeoMeTpruUecKuX 3aaad. imers npencrasnenue o reopeMe daieca u reopeme
O MPONOPLUOHATBHBIX OTPE3Kax, MPUMEHATh MX AJIS PEHICHUs MPaKTHUECKUX 3ahad (¢ onopoil Ha
3pUTENIBHYIO HAIJITHOCTB).

[TpuMeHATh NpU3HAKK MOA00US TPEYTONIBHUKOB B PEIIEHUU HECIIOKHBIX I'€OMETPHUECKUX
3a/1ad.



[Tonws3oBatbest TeopeMoii [Tudaropa amst pemeHns: reOMETPUYECKUX U MPAKTUYECKHUX 3aa4.

Brnagete NOHATHAMM CHHYCAa, KOCHMHYCa M TaHI€HCa OCTpPOro yria MpsSMOYTrOJbHOIO
TpeyroibHuka. Ilonb30BaTbCs 3TUMU TMOHATHSAMHM Ul pPELIEHUS NPAaKTHUYECKUX 3anad (mpu
HE00XO0JIMMOCTH C OTOPOH Ha aJITOPUTM IIPaBHIIA).

Boerancnsate (pa3nuuHbiME criocobaMu) (C Omopol Ha CIPaBOYHYO HH(OPMAIIHIO) TUIONIA b
TpPEeYrojbHUKA U IJIOIAAN MHOTOYTOJIBHBIX GUTYp (MOJIb3YSCh, IJI€ HEOOXOAUMO, KaJbKYJIATOPOM).
[IpuMeHSTH MOTYy4YEHHbIE YMEHUS B IPAKTUUECKUX 3a/1a4ax.

BrnageTte NOHATHSAMM BIMCAHHOTO M UEHTPAJIBHOIO yIja, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIjax, yriax MeX1y XOpAaMu (CeKYLIMMM) U yIJle MEKIy KacaTeIbHOM U XOpJOoW 1pu
pEeLIeHUU TPOCTEUIINX NT€OMETPUUECKUX 3a1a4.

Brnagers noHsTHEM ONMCAaHHOIO YETBIPEXYTONbHUKA, NPUMEHATH CBOWCTBA OIMCAHHOTO
YETBIPEXYTOJIbHUKA ITPU PELIEHUHU TPOCTEUILINX 3a1a4.

[TprMeHsTh NOTyYeHHbIE 3HAHUSI HA IPAKTUKE — CTPOUTh MaTEMaTUUECKHE MOEIH JUIs 3aj1a4
peaIbHOM JKM3HM M TMPOBOJUTH COOTBETCTBYIONIME BBIUMCICHHUS C MPUMEHEHHEM IMOA00HS U
TPUTOHOMETPHUH (TIOJB3YACH, TJI€ HEOOXOIUMO, KATbKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTH C UX MOMOILBIO Pa3InYHbIE
AJIEMEHTHl MPSMOYTOJIBHOTO TPEYTrOJbHUKA («PELICHHE MPSAMOYIOJIbHBIX TPEYTrOJbHUKOBY).
HaxoauTs (¢ HOMOILIBIO KAJIBKYJIATOPA) JUIMHBI U YTJIbI 1711 HE TAOJMYHBIX 3HAUCHHH.

[Tonp3oBatbest opMyIaMyu NMPUBEICHHUS W OCHOBHBIM TPUTOHOMETPHUYECKHM TOXKIECTBOM
JUI. HAaXOXAEHUS COOTHOUIEHHH MEeX1y TPUIOHOMETPUYECKHMMM BeJIWYMHAMHU (C ONOpOM Ha
CIIPaBOYHYIO HWH(OPMAILIHIO).

Hcnonp30BaTh TEOPEMBbl CMHYCOB M KOCHHYCOB JUISl HAXOXJIEHHUS Pa3iIMYHBIX JJIEMEHTOB
TPEYrojbHUKa («pEIIEHHE TPEYroJbHUKOB»), MPUMEHATh HUX NpPU PEIICeHUH MPOCTEHUIINX
reOMETPUUECKUX 3a7ad.

Bragers nonsTusMu npeoOpa3zoBaHUsl MOJI00MS, COOTBETCTBEHHBIX AJIEMEHTOB MOIOOHBIX
¢uryp. Ilonb3oBaThCst cBOiiCTBaMU MOAOOMS MPOM3BOJBHBIX (DUTYP, YMETh BBIYUCIATH JIMHBI U
HaXOJUTh YIJIbl Y MOJOOHBIX (uryp (1o anroputMmy ydeOHbIX nedicTBuil). [IpumeHsTH CcBOlicTBa
1o/100us B MPAKTUYECKUX 3a7adaxX. YMETh IPUBOAUTH IPUMEPHI MOAOOHBIX (DUTYpP B OKpY’KaroIIeM
MHUDE.

[Tonp3oBaTbess TeopeMaMu (IO BH3YalbHOH OHOpe) O MPOU3BEACHUM OTPE3KOB XOpH, O
MIPOU3BEICHNN OTPE3KOB CEKYIINX, O KBaJlpaTe KacaTelbHOM.

[Tonp30BaThCsl BEKTOPAMU, HOHUMATh UX FT€OMETPUUECKUN U PU3HMUECKUI CMBICI, TPUMEHSTh
UX B pEHICHUH TeOMETPUYECKHX M ¢u3nyeckux 3anad. [IpuMeHSATh CKaasipHOE MPOU3BEACHUE
BEKTOPOB JUIsl HAXOKIAECHMSI JUIVH U YTJIOB.

[Tonb30BaTbcs METOJOM KOOpPAMHAT Ha IIJIOCKOCTH, MPUMEHSTh €ro B pelIeHUun
TrEOMETPUUYECKUX U NMPAKTUYECKUX 3a]1a4.

Bnaserp MOHATHUSAMHU MPaBHWIIBHOIO MHOTOYTOJIbHUKA, JUIMHBI OKPYKHOCTH, JJIUHBI JAYTH
OKPY’KHOCTH U PaJJUaHHOM MEpBI yIiia, yMETh BBIUNUCIATH IUIOMAb KPyTa U €ro yacTed (C onopoii Ha
CIpaBoYHYIO HH(popMalnio). [IpuMeHATh moslydeHHbIE YMEHHSI B IPAKTUYECKUX 3a/1adax.

Haxomute ocu (WM LEHTpPbI) CUMMETpUH (GUTYp, NPUMEHSTHh JBWKEHHS IUIOCKOCTH B
MIPOCTEUIINX CITydasx.

[TpyMeHATh NOTy4YEHHbBIE 3HAHUSI HA IPAKTUKE — CTPOUTh MaTEMaTHUECKNE MOAEIIH JUIs 3a1a4
peaibHOM JKM3HM M TPOBOJUTH COOTBETCTBYIOLIME BBIYUCICHHUS C MPUMEHEHHEM MOJ00UsS U
TPUTOHOMETPUYECKUX (QYHKIHH (TI0JIB3YSCH, I/ie He00X0AUMO, KaJbKYIITOPOM).

OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb "
CTATHUCTHUKA» 7-9 KJIACCBI

esn u3yvyenunsi yueOHOro Kypca



B coBpemenHOM 1H(PPOBOM MHpE BEPOSATHOCTh M CTATUCTHKA MPUOOPETatoT BCE OOJBIIYIO
3HaYMMOCTb, KaK C TOYKH 3PEHUS NPAKTUYECKUX IMPHIOKEHHH, TaK M UX POJU B OOpa30BaHMU.
Kaxplii uenoBek NOCTOSSHHO IPUHUMAET PELIEHUSI Ha OCHOBE UMEIOUIMXCS Y HErO JaHHBIX. A NI
O00OCHOBAHHOTO MPHUHSATUSA pELIEHUS B YCIOBHMSIX HENOCTaTKa WIM U30bITKA HHPOpPMALUU
HE00XO0AUMO B TOM YHCIIE XOPOIIO COPMHUPOBAHHOE BEPOSITHOCTHOE M CTATUCTHYECKOE MBIIIJICHHE.
VIMeHHO mO3TOMY OCTpO BCTaja HEOOXOAMMOCTb C(HOPMHUPOBATH y OOYYaIOLIUXCSA, B TOM YHCIIE
obOyuatomuxcst ¢ 3IIP, ¢yHKIMOHAIBHYIO TPaMOTHOCTh, BKIIIOUAIONIYID B ce0s B KauecTBE
HEOTBEMJIEMOM  COCTaBIIOIIEH yMEHHME BOCHPUHMMATh M KPUTUYECKHM  aAHAJIU3UPOBATh
nHGOPMAILIMIO, TPEJCTABICHHYIO B Pa3IMYHBIX (OpMax, MOHMMATh BEPOSITHOCTHBIM XapakTep
MHOTHX pE€aJbHBIX IIPOLECCOB M 3aBUCUMOCTEH, IPOU3BOIUTH IPOCTEHIINE BEPOSTHOCTHBIC
pacu€rbl. 3HAKOMCTBO ¢ OCHOBHBIMH TPUHIMIIAMU cOOpa, aHaIM3a M MPEJCTABICHUS JAaHHBIX U3
pasnUYHbIX cdep KU3HU 00LIecTBa M rocyJapcTBa MpHoOLIaeT 00yJaromuxcs K 0OIEeCTBEHHbIM
UHTEpEcaM.

B crpykType nporpammsl yueOHOro Kypca «BeposTHOCTh U CTaTHCTHKa» OCHOBHOM IKOJIBI
BBIJICJICHBl CIIENYIOIIME COAEpKaTeIbHO-MeToiuueckue JuHuu: «lIpencraBieHue AaHHBIX U
olnucaTeibHas CTaTUCTUKAY»; «BeposTHOCTbY; «DIeMeHTbl KOMOMHATOPUKNY; «BBeZieHne B TEOPHIO
rpadoB».

Conepxanne nuHuu «lIpencraBineHue MaHHBIX W ONMCATENbHAs CTATUCTUKA» CILYXKHUT
OCHOBOHM Ui ()OPMHPOBAHUSI HABHIKOB pabOTHl ¢ MH(OpMAIMEH: OT YTCHHS W HHTEPIPETALUU
uHopMaluy, NpeCTaBIeHHON B Ta0IMLax, Ha JuarpaMMax U rpadukax 1o coopa, npeacTaBieHus
U aHajM3a JaHHBIX C MCIOJb30BAaHUEM CTATUCTUYECKUX XAPAKTEPUCTUK CPEJHUX U PACCEUBAHMUA.
Paborast ¢ nanHeiMu, oOyuwaromuecst ¢ 3IIP yuarcst cuuThIBaTh M MHTEPIPETHPOBATH JAHHBIE,
BBIIBUTaTh, apryMEHTHPOBATh M KPUTUKOBATH IPOCTEHIINME THUIOTE3bl, Pa3MbIIUIATH HaJ
(dakTopamMy, BBI3BIBAIOIIMMU HM3MEHYUBOCTb, U OLEHMBATh HX BJIMSHHE Ha paccMaTpUBacMble
BEJIMYUHBI U NTPOLIECCHI.

NHTynTUBHOE  MpEACTaBICHME O  CIy4alHOM  WM3MEHUYMBOCTH,  MCCIEJ0BaHUE
3aKOHOMEPHOCTE M TEHJECHLUMUW CTAHOBUTCS MOTHBHUPYIOIIEW OCHOBOW JUIsI HM3y4EHHUs TEOPHUH
BeposiTHOCTeH. bonbiioe 3Hauenue g oOyuatomuxcs ¢ 3[IP 31eck MMeI0T npakTH4YecKue 3aJjaHus,
B YaCTHOCTH OIBITHI C KJIACCUYECKUMHU BEPOSITHOCTHBIMUA MOJIETISIMHU.

[ToHsiTHE BEpOATHOCTH BBOAMUTCS Kak Mepa MpaBlonoaodus ciydyailHoro coObitus. IIpm
n3ydeHun Kypca oOydarommecs ¢ 3I[IP 3HakoMsATCS ¢ MpOCTEUIIMMH METOJAAMU BBIYUCIICHUS
BEPOATHOCTEN B CIy4alHBIX 3KCIEPUMEHTaX C PABHOBO3MOXKHBIMH JJIEMEHTapHBIMHM HCXOJaMH,
BEPOSTHOCTHBIMU 3aKOHaMU, MO3BOJIIOIIMMHU CTaBUTh M peuiaTth Oolsiee CloxHbIE 3a1aun. B kypc
BXOJAT HavaJbHbIE IIPEJICTABICHUS O CIIy4YalHbIX BEIMUMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

Takxe B paMKax 3TOro Kypca OCYLIECTBisieTcs 3HakoMmMcTBo oOywarommxcs ¢ 3I[IP ¢
MHO)KECTBAMU W OCHOBHBIMU OIEPALUSAMHM HAJl MHOXKECTBAMH, PACCMATPUBAIOTCA IPUMEPHI
MIPUMEHEHHUs] JJIsl pelleHus 3aad, a TaKKe HMCIOJNIb30BaHUs B JPYrMX MaTeMaTHYeCKUX Kypcax U
y4eOHBIX TpeaAMeTax.

MecTto yueOHOro Kypca B y4eOHOM ILJIaHE

B 7-9 xnaccax uzyvaercs Kypc «BeposiTHOCTh M CTaTUCTUKA», B KOTOPBIN BXOJST pa3iebl:
«IIpencraBneHne JaHHBIX M OMNHUCATeNIbHAs CTAaTUCTUKAY; «BeposTHOCTB»; «DJIeMEHTHI
KOMOWHATOpHUKNY; «BBenenue B Teopuro rpadosy.

Ha usydenue ganHOTrO Kypca OTBOAUT 1 yueOHBIN 4ac B HEJENI0 B TEUCHHE Ka)XJI0ro roja
oOyueHus, Bcero 102 yueOHbIX yaca.

COHEPXXAHUE YYEBHOI'O KYPCA «BEPOSTHOCTb U CTATUCTHUKA (ITO TOJJAM
OBYYEHUA)

7 KJIACC

[IpencraBieHre naHHBIX B BUJE TaOIUIL, JHarpaMm, rpaukoB. 3aroIHeHue TabIull, YTeHUE



Y TIOCTPOEHUE Tuarpamm (CTOJOMKOBBIX (CTONOYATHIX) M KPYroBbIX). UTeHUe rpadukoB pearbHbIX
npouecco. M3Bneuenue nHpopMauy U3 AMarpaMM U TaOJul, UCIOIb30BaHUE U MHTEPIpPETAIUI
JTAHHBIX.

OnucarenbHas CTaTUCTHKA: cpefHee apupMeTHdyeckoe, MeAMaHa, pa3Max, HauOoJjbllee U
HauMEHbBIIIee 3HaUYeHUsT HA0opa YHCIOBBIX TaHHBIX. [[puMepsI cinydaitHOW W3MEHYMBOCTH.

*CnyyallHBIN SKCIEpUMEHT (OMBIT) U CiIy4aiiHoe coObiTue. BepostHOoCTh M yactoTta. Poib
MaJIOBEPOATHBIX U TMPAKTUYECKH TOCTOBEPHBIX COOBITHI B TpUPOJE U B oOmecTBe. MoHeTra u
UrpanabHas KOCTh B TEOPUM BEPOATHOCTEH*4,

*T'pad, BepmuHa, pedpo. Ctenenp BepmuHbl. Yncmo pédep U cymMMmapHasi CTENeHb BEPIIIHH.
[Ipencrasnenue o cBsizHocTu rpada. Lenn u nuknsl. [Tyt B rpadax. O6xox rpada (3inepoB myTh).
[IpencraBnenue o6 opueHTUPOBaHHOM rpade. Pemenune 3a1a4y ¢ moMomsio rpagos™.

8 KVIACC

[IpencraBienue JaHHBIX B BHIE TAOMUII, 1UarpaMM, rpauKoB.

MHO)KCCTBO, DJICMEHT MHOXECTBaA, IIOAMHOXKECTBO. Onepaum/l HaaQ MHOXCCTBaMU:
o0benMHEeHUe, TepecedyeHue, gAomnonHeHue. CBoiicTBa  omepauuii  HaJ  MHOXECTBaMHU:
[IEPEMECTUTENBHOE,  COYETaTelIbHOE,  pacHpeleNuTeNbHOe,  BKIOuYeHus.  Mcrosb3oBaHue
rpadUyecKoro MpeCcTaBICHUs] MHOXKECTB JUIS OMUCAHUSI pPealibHBIX IMPOLIECCOB U SBIEHUM, MpU
pelIeHnn 3a1au.

*M3mepenue paccerBaHUs TaHHBIX. Jucrepcuss M CTaHAAPTHOE OTKJIOHEHUE YHCIIOBBIX
HaOopoB. [lnarpamma paccerBaHus ™.

DOnemMeHTapHbIe COOBITHS ciy4yaiiHoro onbita. CiydaiiHbie cOObITUS. BepoaTHOCTH cOOBITHIA.
OmnbITEl ¢ PaBHOBO3MOXKHBIMU 3JIEMEHTapHBIMU COOBITUAMHU. CiydaiiHbiid BBIOOP. CBSI3b MEXKAY
MaJIOBEPOSITHBIMU U MIPAKTUYECKHU JTOCTOBEPHBIMU COOBITUSIMH B IIPUPO/IE, OOIIECTBE U HAYKe.

*JlepeBo. CBolCTBa J1€pEBbEB: €AUHCTBEHHOCTh IyTH, CYLIECTBOBAHUE BUCAYEH BEpPIINHBI,
CBSI3b MEX/y UMCJIOM BEpLIMH U yucioM p&dep. [IpaBuno ymHoxeHus. Pemenne 3agay ¢ momMoIpo
rpados.

[TpotuBOonoNOXKHBIE COOBITHA. [narpamma Ditnepa. O0beIMHEHNE U TIepeceyeHre COOBITHH.
HecoBmectHble coObiTus. Dopmysa CIOKEHUS BEPOSITHOCTEH. YcCIOBHAs BEpOSITHOCTh. IIpaBuiio
yMmHOxeHus1. He3aBucumsble coObiTus. [lpeacraBienne skciepuMenTa B BUJie iepeBa. Perenue 3agau
Ha HaXO0XJCHUE BEPOSATHOCTEHN C TOMOIIBIO JIEpeBa CIIy4aitHOTO SKCIIEPUMEHTa, JUarpaMm Jitsepa™.

9 KJIACC

[IpencraBieHne AaHHBIX B BHJE TaOJIWL, JuUarpamm, rpapuKoB, MHTEpHpETalUs JaHHbIX.
UreHue u nocTpoeHue Taldiuil, JuarpamMmm, rpadukoB 10 pealbHbIM JaHHBIM.

[TepecranoBku u Qaxtopuan. Coueranust U 4yuciao coderanuil. *Tpeyronapauk [lackams™.
Pemenue 3ana4 ¢ ncnosib30BaHEM KOMOMHATOPUKH.

*T'eomerpuueckasi BeposaTHOCTb. CiyyaifHbIil BBIOOp TOUKM M3 (PUTYpHl HA TIOCKOCTH, M3
OTpe3Ka U U3 Jyr'H OKPY>KHOCTH™.

Hcneitanue. Yenex u Heynada. Cepus ucnbTaHui o nepsoro ycnexa. Cepus UCIbITaHUN
bepnynnu. BepositTHocTH coObITHI B cepuu ucnibiTaHui bepryiu.

CrnyuaiiHas BENMYMHA M paclpelelieHue BEpOSTHOCTEH. MaTemaTuueckoe OXHJIaHue U
mucnepcusi. IlpuMepsl MaTeMaTHUeCKOro OKHUJAHUS KaK TEOPETUYECKOrOo CPEIHEro 3HaueHUus
BEIMYMHBI. MareMaTH4ecKoe OKUIAHWE U JUCIEPCUS CIYHYaliHON BEJIMYUHBI «UUCIIO YCIIEXOB B
cepuu ucnbiTaHui bepHymm.

[TonsiTue o 3aKoHe OONbIIMX YKcen. M3MepeHne BeposSTHOCTEH ¢ MOMOIIBIO 4acToT. Poib u
3HAYCHHE 3aKOHA OOJIBIITNX YHCEN B TIPUPOJIC U OOIIIECTBE.

4 3HGCL " najee * * 0003HAYECHBI TEMbI, U3YUCHHC KOTOPLIX HPOBOAUTCSA B O3HAKOMUTCJIILHOM ILJIaHEC.



[IJIAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTAThI OCBOEHUS ®EJIEPAJIBHOI PABOYE
[TPOT'PAMMBI KYPCA «BEPOATHOCTD 1 CTATUCTUKA» (ITO I'OJAM OBYYEHMA)

[IpeameTHble pe3yabpTaThl OCBOECHUs Kypca «BepoATHOCTh M cratucTHKa» B 7-9 Kiaccax
XapaKkTEPU3YIOTCS CIEAYIOIIMMHA YMEHUSMH.

7 KJIACC

YuraTh HHGOPMALIUIO, IPEACTABICHHYIO B TAOIUIIAX, HA AUAarpaMMax; IPECTaBIATh TaHHbIC
B BHJIC TaOJHI], CTPOUTHh AUArpamMMbl (CTOJIOMKOBBIC (CTOJOYATHIE) M KPYrOBBIE) MO MacCHBaM
3HAa4YeHUH (C UCTIONBb30BaHUEM 3PUTEIHHOIN HATTIAHOCTH W/WIIN BEpOATbHON OIOPHI).

OnucelBaTh ¥ MHTEPIPETUPOBATH peajbHbIE UWCIOBBIE [aHHBIC, IPEACTABICHHBIE B
TabJIMIIax, HA IUarpaMMax, rpadukax.

OpueHTUpOBaTbCSI B TMOHSATUSX U ONEpUPOBaTh MMH Ha 0a30BOM YypOBHE: CpelHee
apupMeTHIecKoe, Meana, HanOoJbIlIee M HANMEHBIIEe 3HAYCHUs, pa3Max.

HmeTs mpeacTaBieHHE O CIOy4dyailHOM W3MEHYMBOCTH Ha MpHUMepax IeH, (pU3n4ecKux
BEJIMYMH, aHTPOIIOMETPHUYECKHX JaHHBIX; UIMETh MPEJICTABICHHE O CTATHCTUYECKOH YCTOMYNBOCTH.

8 KVIACC

N3Bnekath U mpeoOpa3oBbIBaTh MH(OPMALIHIO, IPEICTABICHHYIO B BUAE TaOJIMILL, JUarpamm,
rpaduKoB; IPEACTABIATh JaHHbIE B BUJIE€ TaOIUL, UarpamMm, rpaguKkos.

OnuceIBaTh MOCIE COBMECTHOTO aHAIN3a JaHHBIE C IIOMOILBIO CTATUCTUYECKUX TOKA3aTEIIEH!
CpPEIHUX 3HAUEHUH U Mep pacceuBaHus (pa3Max, TUCIEPCUs U CTaHAAPTHOE OTKIOHEHHE).

HaxonuTh 4acTOThI YMCIOBBIX 3HAYEHUH U 4aCTOThI COOBITUH, B TOM YHCIIE 1O pe3yibTaTam
u3MepeHuil u HaOMIoAEHUH (C HCHOJIb30BAaHUEM 3pPUTENIBHON HAIJIATHOCTH W/WINM BepOalbHON
OTIOpBI).

HaxoauThs BEposSTHOCTH CciTydyallHBIX COOBITUIM B ONBITAX, 3Has BEPOATHOCTH 3JIEMEHTAPHBIX
COOBITHH, B TOM 4HCI€ B OMNBITAX C PABHOBO3MOXHBIMH D3JIEMEHTapHBIMU COOBITUAMHU (C
MCIOJIb30BaHUEM 3PUTENILHOM HAIJIATHOCTH U/UJIH BEpOATbHOM ONOpHI).

HNmets mnpenctaBieHHe O TpadUUYECKHX MOJENAX: JepeBO CIy4alHOro 3KCIEepHUMEHTa,
auarpammbl Dijiepa, YnciaoBas rnpsmasl.

OnepupoBaTh HNOHATHSAMHU Ha 0a30BOM YPOBHE: MHOXECTBO, HMOJMHOKECTBO; BBINOJIHAThH
orepaiy HajJ MHOXECTBaMM: OOBbEIMHEHHUE, NIepPecedeHHe, TOMOJHEHHUE; ePEeUUCIIATh SJIE€MEHThI
MHOYECTB; IPUMEHATH CBOIICTBa MHOXKECTB (C MCIOJIb30BAHNEM BU3YyaIbHOM OMOPHI).

HmeTs nipescraBieHue o rpaguueckoM MpeACcTaBIeHue MHOXKECTB U CBSA3eH MKy HUMHM ISt
OIMCAHMSI MTPOLIECCOB U SBJICHHUH, B TOM YHCJIE MIPH PEILICHUH 3a]a4 U3 APYTUX y4eOHBIX IPEIMETOB
U KypCOB.

9 KJIACC

W3Bnekath ¥ mpeoOpa3oBbIBaTh HHPOPMALUIO, IPEACTABICHHYIO B PA3IMYHBIX UCTOYHUKAX
B BU/JIe TaOIMII, [Uarpamm, rpauKkoB; MpeACTaBIATh JaHHbIE B BUE TaOJIUL, AUarpaMM, rpaduKoB.

Pemate mpocreiimme 3agaud  OpraHU30BaHHBIM IepeOOpPOM BAapHAHTOB, a TaKXKe C
UCIOJIb30BaHNEM KOMOMHATOPHBIX MPABWII U METOIOB.

Hmets mpencrtaBieHHe 00 ONUCATEIbHBIX XapaKTEPUCTHKAX JJIsI MAaCCHBOB YHCIOBBIX
JAHHBIX, B TOM YHUCJIE€ CPEeIHNE 3HAYCHUS U MEPbl PACCENBaHU.

HaxoauTe 4acTOThl 3HaYEHUN M YaCTOTHI COOBITHSI, B TOM YHCJE IMOJIB3YSCh pe3yabTaTaMu
MPOBEACHHBIX U3MEPECHHUI U HAOIIOICHUH (C OTTOPO Ha CIIPAaBOYHYIO HH(POPMAIIHIO).

HaxoauTte BepOsSTHOCTH CIy4alHbIX COOBITUI B M3YUYEHHBIX OMBITAX, B TOM YHCIE B OMbBITAX
C PaBHOBO3MOXHBIMH 3JIEMEHTAapPHBIMU COOBITHSIMU, B CEPHUSIX HMCIBITAaHUM 10 MEPBOro ycrexa, B
cepusixX UcnbITaHul bepHyIu.



NmMeTs peacTaBiieHUE O CIIy4aiiHOM BEJIMYMHE U O PACHPEICIICHUN BEPOATHOCTEM.
HmeTh mpeacTaBieHHe O 3aKOHE OOJBIIMX YMCEd KaK O MPOSBICHUH 3aKOHOMEPHOCTH B
CIly4ailHOM M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIINX YHCEN B IPUPOJE U OOIIECTBE.



VII.

5 kaace (170 gacoB)

TemaTHyeckoe MIIAHMPOBAHUE

Ha3Banmue
pa3naesa (Tembl)
Kypca (4uciio

OcHoBHOe coepkaHue

OcHoOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

4ac0B)
HarypaiabHble Hecatnunas cucrema cuucieHus. Psap HaTypanpHbIX uMcel. |Uutarb, 3anucbiBaTh, CPABHUBATH HATYPAJIbHBIC 4YHUCIA,
uuciaa. JleiicrBus ¢ |Hartypanbnbeiii psaa. Yucino 0. HarypaibHble 4ucia Ha|y4acTBOBATb B OOCY:KI€HHH CIOCO0OB YIIOPSIOYMBAHUSA
HATYPaJbHBIMH KOOp-AMHATHOU npsiMoii. CpaBHEHHE, OKPYIJICHUE HATYPAJIbHBIX | YUCEL.
Y CIAMHA YHCElL. HN300paxkaTh KOOPAMHATHYIO IPAMYI0, OTMeYaThb 4MKCIIA
(43 1) TOYKaMH Ha KOOPJAMHATHOW IpPsSMOM, HAXOAUTb KOOPIAUHATHI

Apudmerndeckue ACHCTBUA C HATYpPAIbHBIMU YHCIIAMHU.
CgoiicTBa HyJs NpU CIOKEHUM U -YMHOXXCHHH, CBOMCTBa
eauHuubl  npu  yMHoxeHuu.  llepemecturenbHoe — u
COYETAaTEIbHOE  CBOMCTBA  CJIOKEHUS WU YMHOMKCHMS,

*pachpeieuTeNbHOE CBOWCTBO YMHOKEHUA™ 4,

*Jlenutenu W KpaTHbIE® dHCTA, pa3ioKEHHWE 4YHCcla Ha
MHOXuUTenu. Jlemenne ¢ ocratkoM. [IpocTtele n cocraBHBIE
yrcna. *[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9*.

CreneHb ¢ HaTypaJbHBIM [T0OKA3aTEJIEM.

Yucnosele BbIpaXEHUs; TOPSIAOK JEHCTBUM.

Pemenne TEeKCTOBBIX 3a/1ay HA BCe apuU(PMETHUECKUE JICHCTBUS,
Ha JBUKEHUE U TOKYTIKH.

TOYKHU.
HccaenoBath cBoiicTBa HaTypaibHOTO psna, yucen 0 u 1 npu
CJIOK€HUH U YMHOKEHHH.

Hcnoab30BaTh MPaBUJIO OKPYIJIEHNS HATYpaJIbHBIX YHCEN PU
HEO0OXOIUMOCTH C OMOPOI Ha aNTOPUTM MIPaBUIIA.

BopinoaHATs, apupmernyecKue AEHMCTBUA C HATypPaIbHBIMU
YUCJIAMH, BBIYHCJIATH 3HAYEHUS YHUCIOBBIX BBIPAKEHUU CO
CcKoOKkamu 1 0e3 CKOOOK.

3anuchIBaTh IPOU3BEJICHUE B BUJIC CTCTICHH, YHTATH CTEIICHH,
HCNOIb30BAaTh TEPMHHOJIOTHI0 (OCHOBaHHUE, IIOKa3aTelsb),
BBIYHMCJISATh 3HAYEHHUsl CTETCHEH TIPH HEOOXOIUMOCTH C
BU3YyaJIbHOW OIIOPOM.

BbInoTHATL, NPUKUAKY W OIEHKY 3HAYCHUN YHCIOBBIX
BBIDAKCHUM, MpeAIaratb U NPUMEHATh NPUEMBI MPOBEPKH
BBIYUCIICHUM.

Hcnonp30BaTh NpH  BBIYMCICHUSAX MepeMeCTUTeIbHOE H
couerarejibHOe CBOMCTBA CJOKEHHUSI W  YMHOKEHWHSs,
*pacnpeneanTeibHOe CBOMCTBO YMHOKEHUs™;
dbopmynHpoBaTh U TNPUMEHATH IpaBUia MPeodpa3oOBaAHUA
YHCI0BBIX BBIPAKEHUI HA OCHOBE CBOMCTB apH(PMETHYECKHUX




AelcTBUH NPU HEOOXOAMMOCTH C HANPABJIAOLIECH MOMOIIBIO.
®@opmyaupoBaTh oONpeneSeHHsT JEIUTeNsT M KpaTHoOro (c
ONOpPO¥ HA AJITOPUTM IIPaBUJIa), HA3BIBATH JACIUTEIIN U KpaTHbIE
4lCila; PAcmO3HABATh IIPOCTBIE UM COCTaBHBIE  YMCIIA;
(hopMyIMpPOBATH U MPUMEHSATH NPU3HAKH JIETUMOCTH Ha 2, 3,
5, 9, 10, (c omopoil Ha anropuTM MpaBUiia); NMPHUMEHATH
AJITOPUTM  PA3JIOKEHHUs] YKUCIAa HAa IPOCThIE MHOXUTENIH;
HAXOUTh OCTaTKU OT JI€JICHUS U HEMOJIHOE YaCTHOE.
Pacno3HaBaTh WCTUHHBIE U JIOKHBIC BBICKA3bIBAaHUS O
HaTypaJIbHBIX YNCIIAX, MPUBOAUTH PUMePbI U KOHTPIIPUMEPBHI,
CTPOUTH BBICKA3BIBAHUS M OTPHUIAHMS BbICKA3bIBAaHUI O
CBOICTBaxX HaTypaJIbHBIX YHCEJ C ONOPOi Ha oOpasell.

Pemiath TEKCTOBBIE 3aJaud  apU(PMETUUYECKHM CIIOCOOOM,
HCIOJIb30BaTh 3aBHCHMOCTH MEX/y BEIMYMHAMU (CKOPOCTH,
BpEMsl, PAaCCTOSHUE; 1I€HA, KOJIWYECTBO, CTOMMOCTh U JIp.) NpHU
HEOOXOMMOCTH C MCIIOJIb30BaHUEM CHPAaBOYHOM MH(opManuu:
AHAJIM3MPOBATH TEKCT 3a/1a4M, nepedopMyJIHPOBATH YCIOBHE,
U3BJICKATH HEoOXOoMMBbIe JTaHHBIE, YCTAHABJIHMBATH
3aBUCUMOCTH MEXJy BEJIWYMHAMU IpU HEOOXOIUMOCTH C
HaIPABJIIOLLEN TOMOLIBIO.

MoaeanpoBaTh XOJ PELICHHs 33Ja4d C IOMOIIbIO PHUCYHKA,
CXEMBI, TaOIHIIBI.

IIpuBonuTh, pa3dupaTh pPA3NUYHBICE PpEUICHHs, 3alUCH
peleHni  TEeKCTOBBIX  3aday  (MpM  HEOOXOAMMOCTH  C
HaIPaBJISIONICH TOMOIIIBIO).

C noMombI0 MmeJarora OUEHUBATH IOJYYCHHBIM pE3yJIbTar,
OCYLIEeCTBJISATHL  CAMOKOHTPOJb,  TMPOBEpsisi  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTh OIINOKH.

*Pemars 3agaum ¢ MOMOIILIO Mepefopa BceX BO3MOKHBIX
BAPHAHTOB™.

3HAKOMUTHCS C UCTOPHEH Pa3BUTHS apU(PMETUKH.

Touka, npsimasi, OTpe30K, Jyd. JIomaHas. M3MepeHue IIUHBI
METPHYECKUE

Harasanas

reomerpus. JuHnuu U3MEpEeHUs

Pacnmo3HaBath Ha YepTekax, pPHUCYHKaX, ONMHCHIBATD,
UCIIONb3Ysl TEPMHUHOJIOTHIO, W M300paxarb C IOMOIIbIO




HA MJIOCKOCTH
(12 )

OKpy’>KHOCTb U KpYT.
[Tpaktuyeckas pabora «IloctpoeHue y3opa u3 oKpy>KHOCTEI».

VYron. Ilpsmoi,
W3mepenue yrios.

OCTpPbIA, TYNMOW W Pa3BEPHYTHIA YIJIbI.

[TpakTrueckas pabota «Iloctpoenue yriosy.

4epTEKHBIX ~ MHCTPYMEHTOB (P HEOOXOJMMOCTH IO
BU3YaJIbHOW OIOpE): TOUKY, NPSAMYI0, OTPE30K, JIyd, Yrodi,
JIOMaHYI0, OKPY’KHOCTb.

Pacno3naBaTh, NPUBOAMTH NPHMePHI OOBEKTOB PEAIBHOIO
MHUpa, UMEIOUIMX (OpMYy H3YyYCHHBIX (UTYpP, OleHHBATh HX
JIMHEIHBIE Pa3MEpPBI.

Hcnonb3oBaTh JUHENHKY U TPAHCIIOPTHP KaK MHCTPYMEHTHI AJIS
IIOCTPOEHUSI U U3MEPEHMSI: M3MEPSATh JUIMHY OTPE3Ka, BEJIMUUHY
yIia, CTPOMTH OTPE30K 3aJaHHOM JUIMHBI, YIOJI, 3aJaHHOU
BEJINYMHBL; OTKJIAABIBATH LUPKYJIEM PaBHBIE OTPE3KH, CTPOMTH
OKPY>KHOCTB 33IaHHOT'O pajuyca.

N300paxkaTh KOHQUIypallUd TIeOMETpUYECKUX GUryp us
OTPE3KOB, OKPYKHOCTEH, HMX 4YacTed Ha HEJIMHOBAHHON U
KJeT4aToil Oymare; mpeajaraTtb, ONMMCHIBATH M 00CYKIaTh
CIoco0bl, AJNrOPUTMbI IOCTPOCHHS IIOCIE COBMECTHOIO
aHaym3a.

Pacno3naBatrb u M300pakaTh Ha HEJIMHOBAHHOM U KJIETYATON
Oymare TpsMOW, OCTpbI, Tymo#l, pa3BEPHYTHIM  YIJIbI;
CPAaBHUBATDb YIJIBL.

BbIuncasTh JUIMHBI OTPE3KOB, IOMAHBIX.

Ilonumarp M HMCHOJB30BATh MNPH pelIeHHH 3ajav
3aBHCHMMOCTH MEXIY €IMHULAMU METPUYECKON CHCTEMBI MED;
3HAKOMHUTBCH C HE METPUUYECKUMHU CUCTEMaMH MEpP; BBIPAKATH
JUIMHY B Pa3JIMYHBIX €JMHULIAX U3MEPEHUS ITPU HEOOXO0AUMOCTH
C OIOPOH Ha CIPaBOYHYIO HHPOPMAIIHIO.

HccaenoBarh GUTypbl U KOHDUTYpalUH, UCTIONB3YS LU(POBLIE

PECypCHI.

OOLIKHOBEHHEIE
npoou
(48 4)

Hpo6sb. IlpaBunpHbie W HempaBwibHbIE ApoOu. OCHOBHOE
CBOMCTBO Apoou. CpaBHEHUE TPOOEH.

CrnosxeHue U BhIYUTaHHE OOBIKHOBEHHBIX ApobOeii. CMmenranHas
IpoOb. YMHOXEHHE U JIeJieHHe OOBIKHOBEHHBIX Apo0Oeii;
B3aMMHO-00paTHBIE APOOH.

Pemenne TekcTOBBIX 3amad, comepkamux apoou. OCHOBHBIC

MoneaupoBath B TrpaduuecKoil, mnpeaMeTHOH ¢opme, C
IMOMOIIIBIO KOMIIBIOTEpA IMOHATHUA U CBOﬁCTBa, CBsI3AHHBIC C
OOBIKHOBEHHOM APOOBIO.

YuTaTh M 3aNMCHIBATH, CPABHUBATHL OOBIKHOBEHHBIE APOOH,
npexiaraThb  00CyKIaTh CMOCOOBI YIOPSIOUMBAHUS Ipo0eil.
N306paxkarh  OObIKHOBEHHBbIE  JpoOM  TOYKAaMH  Ha




3a/1a4¥ Ha JpOOH.
[TpumeHeHne OYKB IS 3aITUCH MaTEMATUICCKUX BBIPAKEHHUH U
IIPEIIOKECHUH.

KOOpJMHATHOM  MpsAMOM;  HMCHOJIB30BATh
HPSMYIO JUIsl CPABHEHUS IPOOEH.
®opMyJIMPOBaTh, 3aIIUCHIBATH € MOMOLILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH JpoOM C OMOpod Ha MPaBWIIO;
HCIOJIb30BaTh OCHOBHOE CBOMCTBO JIpOOH Ui *COKpaleHHS
qpobOeil M mpuBeneHHs IpoOM K HOBOMY 3HAaMEHATENI0 B
IPOCTEHIINX CIIydasx™.

IpeacraBasary 10 00pa3lly CMelIaHHYH JApoOb B BHJE
HENpPaBWJIBHOM M  BBIIEHATH LEIyH YacThb 4UCIa U3
HEeNpaBUIbHOM JpoOu.

BbInoHATL apudMeTHyecKue J1elcTBHs C OOBIKHOBEHHBIMU
IpoOsMU B MPOCTHIX ClydYasx; TPHMEHSTh CBOHCTBA
apumeTnyecKkux AeMCTBUM IS pallMOHAIN3ALUU BEIYUCICHUM.
BbINOJHATL NPUKHAKY M OUEHKY pPe3y/lbTaTa BbIYMCICHUM;
npeaaraTtb ¥ NPUMEHATh NPUEMBI IPOBEPKH BBIYMCICHUN.
IMpoBoauTh HccenOBaHUs CBOWCTB Jpo0Oeil, omupasch Ha
YUCJIOBBIE O3KCHEPUMEHTHl (B TOM 4HCI€ C IIOMOIIbIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTHUHHBIE U JIOKHBIE BbICKa3bIBaHUS O APOOSIX,
NPUBOAUTH NPUMEPbI U KOHTPIPHUMEPBI.

Pemath mnpocTedlie TEKCTOBBIE 3a7aud, CoOJAep Kallue
JIpoOHbIe JaHHbIE, U 337aYl Ha *HaXOXKIACHUE YacTH LIEJIO0ro U
LIEJIOTO IO €r0 YaCTH; BHIABJIATH UX CXOACTBA M PA3IMYUA™.
MopaenupoBaTth X0 PELIEHUS 33aJa4d C IOMOILIBIO PUCYHKa,
CXEMBI, TaOIUIIBI.

IIpuBoauTh, pa3déMpaTrb, OLEHMBATH pPA3IMYHBIE DPELIEHUS,
3aliCH peIlIeHUH TEKCTOBBIX 3a7ad IMpH HEOOXOAMMOCTH C
HaIIPaBJIAIOLIEH TOMOILBIO.

C noMombI0 MeAarora OLEHUBATH TOIYYCHHBIN PE3yJbTarT,
OCYILIECTBJSATHL  CAMOKOHTPOJb,  TPOBEPSSI  OTBET  Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTDH OUIHMOKH.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS apU(PMETUKH.

KOOPJMHATHYIO

Harasignas

MHuoroyronbHuKU.  YeTbIpEXYrolbHUK,  MPSIMOYTOJIbHUK,

Pacno3naBarb, wu300paxkarb C IIOMOLIBIO  YEPTEKHBIX




reoMeTpusi.
MHOTroyroJibHUKHN
(10 4.)

KBaJpar.

TpeyronabHuK.

[Tnomane U nepuMeTp MpsIMOYTOJIbHUKA M MHOTOYTOJIbHUKOB,
COCTABJICHHBIX M3 MPSIMOYTOJIBHUKOB, E€IMHHUIIBI W3MEpPEHUS
wioniaau. [lepuMerp MHOTOYroNbHUKA.

MHCTPYMEHTOB U OT pPYKH, Oymaru
MHOTOYTOJIbHUKHU.

IMpuBoauTHL MpUMePHI 00BEKTOB PEATLHOIO MHPA, UMEIOIINX
dbopMy  MHOrOyrojibHHKA,  MPSIMOYrojbHHKA,  KBajpara,
TPEYroJbHUKA, OIIEeHUBATH UX JIMHEHHbIE Pa3MEpBI.

BoruucasiTh: MEpUMETP TPEYroJbHUKA, MPSMOYroJbHHKA,
MHOT'OYTOJIbHHUKA; IUIOIIAAb MPSMOYToJbHHUKA, KBajapara (Ipu
HEO0OXOIUMOCTH C OMOPOIl HAa aITOPUTM yUEOHBIX NEHCTBUIN).
H3o0paxatb OCTPOYTOJIbHEIE, IPSMOYTOJIbHBIE "
TYIOYTOJIbHBIE TPEYTOIbHUKH.

CrpouTh Ha KJIeT4aToi Oymare KBagpaT U MPSMOYTOJBHUK C
3aJJaHHBIMU JUTMHAMU CTOPOH.

HcceaenoBarh cBOiCTBa NPSIMOYTOJIBHUKA, KBajapara IyTEM
OKCIIEPUMEHTa, HAONIOJICHUS, W3MEPEHHUS, MOJCIUPOBAHMUS,
CpaBHUBATh CBOICTBA KBaJpaTa U MPSIMOYTOJIbHUKA.
Pacmo3HaBaTh WCTHHHBIE U JIOXKHBIE BBICKAa3bIBaHUS O
MHOTOYT'OJIbHUKAX, MPUBOAUTH MPUMEPHI U KOHTPIIPHUMEPHI.
HcceaenoBaTh 3aBUCUMOCTD TUIOIIAM KBaJIpaTa OT JAJIUHBI €10
CTOPOHBI.

Hcnonb3oBaTh CBOMCTBA KBAAPATHOW CETKU JUIS MOCTPOCHUS
¢uryp;  pa3domBaTh  OpPSIMOYIOJBHUK  Ha  KBaJparthl,
TPEYrOlbHUKU; COCTABJATH (QUIYpbl M3 KBaJIpaToB U
NPSIMOYTOJIBHUKOB M HAXOJIUTh X IJIONIA]Th, Pa30UBaTh (UTYPHI
Ha IPSIMOYTOJILHUKH U KBaIpaThl U HAXOAUTh UX IUIOMIAIb (IPH
HEOOXOMMOCTH C HAMPABJISIONICH TOMOIIIBIO).

Boipa:kaTh BEIMYMHY IUJIOUIAJM B PA3IMUYHBIX €IUHMIIAX
U3MEPEHUs] METPUYECKOH CHCTEMBI Mep, HCHO0JIb30BaTh
3aBHCUMOCTH MEXIY METPUUYECKUMHU €AMHUIAMH H3MEpEeHHs
iomaad Npu HEOOXOAUMOCTH C ONOpPOM Ha CHPABOYHYIO
UH(OPMALIHUIO.

3HAKOMHUTBCS € NpUMepaMH TPUMEHEHHMs IUIOIAAN U
nepuMeTpa B NMPAKTHUECKUX CUTyalusx. Pemarh 3amaum U3
peanbHOM KU3HH, TP HEOOXOIUMOCTH C OMOPON Ha aJITOPUTM
IIPaBUIIA, 00CYKIATH Pa3IUYHbIe CIIOCOOBI PELICHH 3a1a4.

MOACIINPOBATE U3




lecaTuunbIE
npoou
(38 )

JHecstuunas 3anuck Apodeii. CpaBHEHHE JECATHYHBIX JPOOCH.

JIefCTBHUS C NECATUYHBIMU IPpoOsMu. OKPYIIICHUE ECATUUHBIX
TIpoOeii.

Perienre TEKCTOBBIX 3ajady, colepxammx apoou. OCHOBHBIC
3a/1a4¥ Ha JpOOH.

IpeacraBasATh ACCATUYHYIO ApOOb B BHJE OOBIKHOBEHHOH,
YUTATh W 3aNHMChIBATh, CPAaBHHUBATH JIECATHYHBIE IpoOH,
npegjaratb M 00CyKAaTh CHOCOOBI  YIOPSAOYMBAHUA
JECSATHUYHBIX APOOEH.

N300pakarh necsITUYHBIC POOM TOYKAMH Ha KOOPIMHATHOM
MPSMOM.

BbISIBASATH CXOJACTBA M PAa3jM4usi IPaBUI apHPMETHIESCKUX
JENCTBUI ¢ HATYpaJIbHBIMU YUCJIAMU U IECATUYHBIMU APOOSIMU,
[10CJIE COBMECTHOT'O aHAJIN3A.

BoinmoHATh apupMeTnyeckue JEHCTBUS C JECATUYHBIMU
Ipo0sIMU; BBINOJHATHL NPUKHIAKY H OLEHKY pe3yibTara
BBIYMCIICHHI.

I[pumensite cBoOiicTBa apuUPMETUYECKUX JCUCTBUH IS
paluMoOHaNN3alUY BHIYUCICHUI.

[IpuMeHATH NPaBUJI0 OKPYIJIEHUA JECATUYHBIX APOOEH, mpu
HE00XO0/IMMOCTH C BU3YaJIbHOM OMOPOii.

IIpoBoauTL HCCIETOBAHUST CBOMCTB JECATUYHBIX JApoOeH,
ONMUpaschb Ha YHUCIOBbIE OSKCIIEPUMEHTHl (B TOM 4YHCIE C
MTOMOIIIBIO0 KOMITBIOTEPA).

Pacno3naBaTh MCTUHHBIE U JIOXKHBIE BBICKA3bIBAaHUS O JpOOSX,

IPUBOJAUTL NMPpUMEPLI n KOHTPHPUMEPHEI, CTPpOUTH
BBICKA3bIBAHMSA U OTPULIAHUA BBICKa3bIBaHUI.
Pemathb HpOCTefIHIHe TCKCTOBBIC 3ada4v, COACpKaAIIUC

JpoOHBIE TaHHbBIE, M HA *HaXO0KJICHUE YacTH LEJIOT0 U LeJIOr0 110
€ro 4acTU™; BHIAABJIAITh UX CXOJCTBA M PA3JIMYHS.
MoaeanpoBaTh XOJ PELICHHs 3aJayd C IIOMOIIbIO PUCYHKA,
cxembl, Tabnuipl. Pa30uparh pa3ivyuHbIe pELICHMS], 3aIUCH
pELICHUH TEKCTOBBIX 3a/1a4.

OnepupoBath IpOOHBIMU YHCIIAMU B pEATbHBIX >KM3HEHHBIX

CUTYalUsX.
C noMombI0 MeAarora OLEHUBATH TOITYYCHHBIM PE3yJbTarT,
OCYLIECTBJSATHL  CAMOKOHTPOJb, TPOBEPSsI  OTBET  Ha

COOTBETCTBHUE YCIIOBHIO, HAXOUTh OLINOKH.
3HAKOMHUTBCS ¢ HCTOPHEN Pa3BUTHS apU(PMETUKU




Harasanas
reoMeTpus.
Tena u purypsl
B IIPOCTPAHCTBE
O

*MmuororpanHuku. M300pakeHue MHOTOTpaHHUKOB. Mojenu
IIPOCTPAHCTBEHHBIX TEIL.

[TpstmoyronbHbIN mapanienenunesn, Kyo. Pa3Béprku kyda u
napaienenumesa.
O0BEM Ky0a, MPSAMOYTOIBLHOTO Napajlienenuneaa’™.

Pacno3HaBath Ha 4epTekax, PHUCYHKaX, B OKPY:KAWIIEeM
MHpe IPSIMOYTOJIbHBIN Mapaenenumnes], Ky0, MHOTOTpaHHUKH,
ONUCHIBATb, WCHOJb3YS TEPMHHOJIOTMI), OLEHHUBATH
JUHEIHBIE pa3Mephl.

IpuBoauTh MpUMeEpPbI 0O0HEKTOB PEATBHOTO MUPA, UMEIOIINX
dbopMy MHOTOTrpaHHHKA, MPSIMOYTOJILHOTO Mapaiesenurea,

KyOa.
H3o6paxkare Ky0 Ha KiIeTyaTol Oymare.
HccaenoBarb CBOliCcTBA KyOa, HPSIMOYTOJIBHOTO

napaJuielienuea, MHOrOTPaHHUKOB, HCIIONb3Ysl MOJEIH IIpH
HEOOXOMMOCTH C HAPABJIAIONIEH TOMOIIBIO.

Pacno3snaBate  pa3BEPTKM KyOba M Hapajuiesenuuesna.
MoaenupoBath Ky0 U napauiejenunes u3 Oymaru u npodux
MaTepualoB, IO 00pasiLy.

Haxonuth u3MepeHUs, BBIYUCIATH IUIOMIAAb IOBEPXHOCTH;
00BEM Ky0Oa, MPSIMOYTOJIBHOTO Napajenenunesa ¢ onopoi Ha
AITOPUTM YYEOHBIX JICHCTBHIA; HCCI€I0BATH 3aBHCHMOCTH
00BEMa Ky0a oT AJTMHBI ero pedpa.

Ha6uaonaTh M NpPOBOAMTH AHAJOTMM MEXJY IOHATUAMU
VIO U 00BEMa, IEpUMETPa U IUIOLIA N ITOBEPXHOCTH.
Pacno3sHaBaTh WCTHHHBIE W JIO)KHBIE BBICKA3bIBAHUSA O
MHOTOTPAaHHUKAX, NMPHUBOAMTbH NPUMePbI U KOHTPIPHMEPBHI.
Pematp 3a1a4uu U3 peasbHOMN KU3HH.

IloBTOpPEHHE
1 00001IeHHE
(10 u.)

[ToBTOpEeHHE OCHOBHBIX MOHSATHUH M METOJOB Kypca S5 Kiacca,
000011IeHEe 3HAHU.

BoruucasaTs 3Ha4YEHU BEIPAKEHUN, COAEPKALLNUX HATYPAJIbHbIE
YyHuclla, OOBIKHOBEHHbIE W JIECATUYHBIE JIPOOM, BBIIOIHATH
npeoOpa3oBaHus yMce MPU HEOOXOJUMOCTH C HalpaBJISIOLIEH
MTOMOIIBIO.

BeiOupars  cmoco0d  CpaBHEHUs  4YUCE,  BBIYHUCICHUH,
NPUMEHSATh CBOMCTBA apudMeTHYeCKUX JEHCTBUIM IS
palMOHAIN3alUY BHIYUCIICHU.

OcyuiecTBASATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUA M
CaMOIIPOBEPKY pe3yibTaTa BEIUUCICHUN.
Pemats mnpocreiiiume 3agaum U3

peanbHOUW  KU3HHU,




NPUMEHATh MaTeMaTHYeCKue 3HAHUS Ul PELICHUs 3a/1a4 U3
JIPYTUX Y4EOHBIX TTPEIMETOB.
Pemiars mnpocreiiume 3agaum
CPaBHHUBATL  CHOCOObI  PELICHHUS
PalMOHAJIBLHBIH C110C00.

Pa3HbIMHU
3a/1a4u,

crnocodamu,
BbLIOMPATH

6 xaacc (170 gacon)

Ha3Banue
pa3naena (TemMbl)
Kypca (4ucio

OcHoBHOE€ coaepiKaHue

OcHoBHbBIE BHABI 1eSITEJIbLHOCTH oﬁyqamumxcﬂ

4acoB)
HarypaabHhble Apudmernueckue NeiCTBUS C MHOTO3HAYHBIMH HATYPAIbHBIMY | BLINOJHATL apudMeTnyeckue AeficTBHS C MHOTO3HAYHBIMH
ymciaa yrcnaMd. YWCIOBBIE  BBIpKEHHUS, TMOPSAIOK JCHCTBUIL, |HATYpPATbHBIMM YHUCJIAMU, HAXOAUTh 3HAYEHHS] YHCIIOBBIX
(30 9) UCIOJIb30BaHKe CKOOOK. OKpyTiieHne HATypaTbHbIX YUCe. BBIPAKEHHI CO CKOOKaMH U 0€3 CKOOOK; BBIYMCIATH 3HAYEHHSA

Jlenutenu v KpaTHbBIE YKCIA; *HAHOONBIINN OOIINUN ASTUTENb U
HavMMeEHbIIIee 00111ee KpaTHOE™.

Pa3znoxeHne umncna Ha IpPOCTblE MHOXHTENH. JlenmmMocTb
CYMMBI U TIpou3BeeHus. [lenieHne ¢ OCTaTKOM.
Pemenne TekcTOBBIX 3a7au.

BBIPAKECHUM, COAEPIKALUX CTEIICHU.

BbINOJHATL NPUKUAKY W OLEHKY 3HAYEHUH YHUCIIOBBIX
BBIPAKEHUH, IPUMEHATH NPUEMBI IPOBEPKH PE3YJILTATA.
Hcnons30BaTh mNpH  BBIUMCICHUSAX MepeMecTHTEbHOEe H
coYyeraTrelbHOEe CBOMCTBA CJI0KEHHMS W YMHOMKEHMUS,
*pacnpenesMTe]bHOE CBOWCTBO YMHOKEHHS] OTHOCHUTE/ILHO
CJI0KeHUS™, CBOICTBA apu(MeTHYECKHX el CTBHI.

HccnenoBarh  YHUCIOBBIE  3aKOHOMEPHOCTH,  MPOBOJUTH
YHUCJIOBBIE IKCIIEPUMEHTHI.
dopmyupoBaTh OMNpedeJieHUs JCINUTENs W KpPaTHOro,

HauOoJbIIero OOLIero JeNuTeNls W HAaUMEHbILIero OOIIero
KpPaTHOTO, MPOCTOTO M COCTaBHOTO HYHCEJN; HCIIOIb30BATh ITH
MIOHATHS NPH peIIeHNH 3a1a4 (IpH He0OOXOJUMOCTH C ONIOPON Ha
aJITOPUTM TpaBUIIA).

[puMeHsITH AJTOPUTMBI BBIYUCICHHUS HAHOOJBIIEro OOIIEero
JeTUTeNs W HAWMEHBLIEro OOIIero KpaTHOTO MABYX YHCEN,




AJITOPUTM PA3JIOKCHHUA YHCJIa Ha ITIPOCTBIC MHOXKUTCIIN.
HccnenoBarh cBoiicTBa JEIMMOCTH CYMMBI U IIPOU3BEICHUS
YHCEJI C OIIOPOM Ha BOIPOCHBIM IUIAH.

I[IpuBoauThL mnNpHUMepPbI 4YKCEN C 3aJaHHBIMM CBOWMCTBAMHU,
pacno3HaBaTh BepHble M HeBePHbIe YTBEPKICHUSA O CBOMCTBAX
4ucell, ONMPOBEPraTb HEBEPHBIC YTBEPKIACHUS C IIOMOIIBIO
KOHTPIIPUMEPOB.

KoncrpyupoBars  MaTeMaTH4YeCKHE  NPEAJIOKeHHS  C
IIOMOUIBIO CBSA30K «H», KUJIN», «ECHH..., TO...» [I0 00pasiy.
PemiaThb TEKCTOBBIE 3a/1a4H, BKIIOYAIOIINE TIOHATHS AEIUMOCTH,
apu(meTnyeckuM CcrnocodboM, UCIHOJIb30BaTh Iepedop Bcex
BO3MO>KHBIX BAPUAHTOB C ONOPOM Ha BOIIPOCHBIN IIJIaH.
MoaenupoBaTth XOJ pElICHHs 3aJadd C MOMOIIBI0 PUCYHKA,
CXEMBI, TaOIHILIBI.

[TpuBoaMTH, pa3duparh, OLEHUBATH pa3jHYHbIE pPelIeHUs],
3alMCH  PelIeHHIl TEeKCTOBBIX 3aJa4 C HalpaBJIAIOIIEN
MTOMOLUIBIO.

Kputrnyeckn OLICHUBAaTh MOJIyYeHHBIH pe3y/abTaT, HAXOAMTh
OMOKHU, OCYLIEeCTBJIATH CAMOKOHTPO.Ib, IPOBEPsisi 0TBET HA
COOTBETCTBHE YCIOBHIO.

Harasanas
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(74)

*Tlepnenaukynspuble npsmele. [lapannenbHbie npsmMbie™.

PaccrosiHue Mexay AByMs TOYKaMHU, OT TOYKH /O MPSIMOH,
JUTMHA ITYTH HAa KBAJIPAaTHOU CETKE.
*TIpuMepsl IPSIMBIX B IPOCTPAHCTBE™.

Pacno3HaBarh Ha uepTexax, PUCYHKaxX CIIy4al B3aWMHOTO
pPacoJIOKEHUS ABYX MPSAMBIX.

HN300paxath ¢ NOMOMIBLI0O YePTEXKHBIX HMHCTPYMEHTOB
KIIeT4aToil Oymare JBe TepeceKarolmecs TMpsiMble, JBE
napajuieJIbHbIE TPSIMbIE, CTPOUTH MPSIMYIO, TIEPIICHIUKYIIPHYIO
JaHHOM.

IIpuBoauTH npuMepbl MapajuieTIbHOCTH u
MEePHEHAUKYISIPHOCTH PSMBIX B POCTPAHCTBE.

Pacno3HaBath B MHOTOYTOJBHUKAX TMEPHEHAUKYISIPHBIE W
napajuiejbHble  CTOpOHBL. WM300paxkarb MHOIOYTOJIBHUKU C
napauieIbHBIMH, IEPIICHINKYIIPHBIMA CTOPOHAMH TI0 00pas3Iry.
HaxoauTh paccTosTHUE MEXIY IBYMs TOUKaMH, OT TOYKH JO
NpsAMOM, JUIMHY MYTH Ha KBaJIpaTHOM CETKE, B TOM YHUCIE




UCTIOJB3YS 1IN POBEIE PECYPCHI.

Apodu
(32 v)

OObIKHOBEHHass ~ JIpoOb, OCHOBHOE€  CBOWCTBO  Jpo0w,
cokpaieHue n1podeit. CpaBHEHHE U YIIOPSAI0YHMBaHUE APOOCH.
JlecsTuHbIe IPOOM M METPHUECKAst CUCTEMa Mep.

Apudmernueckne  gecTBUS ¢ OOBIKHOBEHHBIMH U
JECATHYHBIMH IPOOSMH.

OtHomenue. [lenenwe B JaHHOM OTHOIICHWH. *Macmrad™,
MIPOTIOPIIHSI.

[TonsiTue mporneHta. BoluncieHue mporeHTa OT BEIUYHHBI U
BEJIMYMHBI 110 €€ MPOLICHTY.

Pemenune TeKCTOBBIX 3a/1a4, COJEPKALIUX JPOOU U MIPOLIEHTHI.
[Tpaktuyeckas pabora «OTHOLIEHUE AJTUHBI OKPYXKHOCTH K €€
JUAMETPY».

CpaBHHUBATHL W YHNOPSIAOYMBATH JIpOOH, BBIOHPATH CHOCOD
CpaBHEHHSI IPOOCH.

IIpencraBasTh JecATUYHbIE APOOM B BHJE OOBIKHOBEHHBIX
IpoOeil U OOBIKHOBEHHBIC B BHJIC JCCATUYHBIX, HCHOJIb30BAThH
IKBUBAJIEHTHBbIE MPEICTABJIEHUs] JPOOHBIX 4YHCENT MpPH HX
CpaBHEHHH, TIpUM BBIYHUCICHUAX (TIpU HEOOXOAMMOCTH C
HaMpaBJIsIONIEH TOMOUIBIO).

Hcnoab3oBaTh JeCATHYHBIE JpoOuW TpH  mpeoOpa3oBaHUU
BEJIMYMH B METPUUYECKOM CHCTEME MEP.

BoInoHATH apudMeTnyecKue 1edcTBUA ¢ OOBIKHOBEHHBIMU U
JECATUYHBIMU JPOOSIMHU.

BeryucasrTe 3HAYCHUS BBIPAKCHU, COZEepIKAILUX
OOBIKHOBEHHBbIE M JECATUYHbIE  JIpoOM,  BBINOJHATDH
npeoOpa3oBanusi apobOeii, BHIOHPATh CHOCO0, NPUMEHATH
CBOIiCTBA apuU(PMETHUECKUX IEHCTBUM A1 palMOHaTH3AIUU
BBIYMCIICHUM.

CocTaBisiTb OTHOILIEHWS W IPOMNOPLUM, HAXOAMTHb OTHOILICHUE
BEJINYMH, JETUTh BEJIMUUHY B JAHHOM OTHOIIIEHHH.

Haxoautp 3KcnepuMMEHTANbHBIM IYTEM OTHOLICHHWE JJIMHBI
OKpPYXHOCTM K €€ juamerpy (Ipu HEOOXOAUMOCTH C
HaMpaBJIsIoONIEi TOMOUIBIO).

Haxoauth Macimitad 1uiaHa, KapThl U BBIYMCISATH PACCTOSHUSA,
UCMOJIB3Ysl MacITal ¢ OMOPOM Ha AITOPUTM y4eOHBIX 1EHCTBHMA.
OOBSICHATH, UTO TAKOE MPOLIEHT, YIIOTPEOISATH 000POTHI pEYH CO
CJIOBOM «IIPOILIEHT». BhIpaxkaTh NPOLEHTHI B IpoOsIX U 1podu B
MPOLIEHTAaX, OTHOIIIEHUE IBYX BEJIMYMH B IPOILICHTAX.
BbIyucJasITH IPOLEHT OT YKCIIA U YUCIIO IO €r0 IPOLIEHTY.
OxpyrasTh Jpodu U IPOLEHTHI, HAXOAUTh TPUOIMKEHUS YU CET
IpU HEOOXOIMMOCTH € UCIIOJIb30BAHUEM BU3YaJIbHOW OTIOPHI.
Pemath 3agayM  Ha YacTH, IMPOLIEHTHI, NPONOPLUHU, HA
HaXOXXJeHHE ApoOH (IIPOIIEHTA) OT BEIMYUHBI M BEJTMUUHBI TI0 €€
npobu (TporeHTty), apoOu (MpOIeHTa), KOTOPBI COCTaBIISIET




onHa BenuuuHa or  apyrod. IlpuBoauTh, pa3dupars,
OLIeHUBATH PA3JINYHbIC PEIIEHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3a71a4 Py HEOOXOJUMOCTH C HAINIPABIISAIOUICH MOMOIIBIO.
H3Baexkars uHpopMamuo ©3 TaOMUMI U JAMATPAMM,
UHTEPIPETUPOBATH TaOJIMYHBIC JTaHHBIE, OIIpeEIATh
HauOoJIbIlIee U HAMMEHbIIEe U3 MPECTABICHHBIX JAHHBIX.

Harasignas *QOceBast cummetpus. LleHTpasibHas cuMMeTpus. Pacno3HaBaTh Ha uepTekax U M300paKEHUSIX, H300PakKaTh OT
reoMeTpus. TTocTpoeHHe CHMMETPHYHBIX GHIYP. PYKH, CTPOUTH C IOMOILBIO MHCTPYMEHTOB (urypy (oTpesox,
Cummerpus CHMMETpHS B IPOCTPAHCTBE™. JIOMaHyl0, TPEYrOJIbHUK, MpPSAMOYIOJIbHUK, OKPYKHOCTb),
(64) CUMMETPUYHYIO JaHHOM OTHOCHUTEIBHO MPSIMOM, TOYKH C
HaIIpaBJIAOIIEH TOMOILBIO.
Haxoauth npumepbl CUMMETPUH B OKPYKaOLLEM MUPE.
MopenupoBath 13 Oymaru JABe (UIypbl, CHUMMETPUYHbIE
OTHOCUTEJIBHO INPSIMOM; KOHCTPYHPOBATb TI'€OMETPUUYECKUE
KOH(HUTypaIyu, UCIIONIb3YsI CBOMCTBO CHMMETPHUH, B TOM YHUCIIE C
MIOMOIIBIO ITU(PPOBBIX PECYPCOB C ONOPO HA AITOPUTM YUEOHBIX
JIEHCTBHIA.
Boipa:kenus [TpumeHeHne OYKB IS 3aIIMCH MaTeMaTUYECKUX BhIpakeHHH 1 | Mcmob30BaTh OYKBBI 111 0003HAUEHUS YMCEIN, MPH 3alHCH
¢ OykBamu npeioxkeHuil. *BykBeHHble  BBIp@KEHHS U YHCIIOBBIE | MATEMATUYECKUX  YTBEPXKACHUH, COCTAaBIATH  OyKBEHHBIE
(69) MOJICTAHOBKHU ™. BBIPAXEHUS 110 YCIIOBHIO 3aa4Hu.

byKkBeHHBIE paBEHCTBA, HAX 0K JCHNE HEM3BECTHOTO KOMIIOHEHTA.
DopMyIIbL.

HccnenoBarh  HECIOXKHBIE  YHCIIOBBIE  3aKOHOMEPHOCTH,
MCIOJIb30BaTh OYKBBI JJIS UX 3aIHCH.

BbIunciasaTh YHCIOBOE 3HAUYCHWE OYKBEHHOTO BBIPAKEHUS TPHU
3aJJaHHBIX 3HAYCHUAX OYKB C OMOPON Ha aNrOpUTM YUEOHBIX
JIEUCTBUU.

3anuchIBaTh (phopmyJibi: nepuMeTpa U IO/
MPSIMOYTOJIbHUKA, KBaJpara; JUIMHBI OKPY)KHOCTH, TUIOIIA TN
KPYra; BHINOJHSATH BLIYHCJIEHHS 110 3TUM QOopMyJiam.
CoctaBasiTh ¢GOpMYJibl, BBIPAKAIONINE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMsI, PACCTOSTHUE; 1I€HA, KOIUYECTBO,
CTOMMOCTh; TPOU3BOJUTEIBLHOCTh, BpEMs, OOBEM pabOTHI;
BBITIOJTHATH BBIYUCIICHUS TI0 3TUM (opMyaMm.




HaxonuTh  HEM3BECTHBI  KOMIIOHEHT  apH(PMETHUYECKOTO
IECUCTBUA.

Harasnnas
reoMeTpus.
Durypsi

HA IJIOCKOCTH
(14 9)

YeTpIpEXYroyIbHUK, IIPUMEPBHI YETBIPEXYTOJIHUKOB.
[IpssMOyronbHMK,  KBajpar: CBOHCTBA  CTOPOH,  YIJIOB,
IUaroHalcH.

W3mepenue yrinoB. Buabl TpeyroibHUKOB.

[Tepumerp MHoroyroibHuka. I[lnomanbs ¢urypsl. dopmysst
nepuMerpa M IUIOW@AAM HOpsiMoyrojibHuka. llpubnuxénHoe
U3MepEeHue Moy Guryp.

*TIpaxTrueckas padota «[lmomane kpyra»™.

N300paxkaTt, Ha HEIMHOBAHHOW U KJeT4yaroll Oymare c
HCII0JIb30BaHNEM YEepTEKHBIX UHCTPYMEHTOB
YEeTBIPEXYTOJIbHUKHU c 3aJaHHBIMU CBOMCTBAMH: c
NapaJuIeIbHBIMY, TEPHEHINKYIIPHBIMU, PAaBHBIMH CTOPOHAMH,
OpSIMBIMU ~ yIJIAMH W JIp., PaBHOOEAPEHHBIM TPEYyrojabHUK.
IIpeasarars 1 00Cy:KIaTH CIOCOOBI, AJTOPUTMBI ITIOCTPOCHUS.
HccnenoBarb,  UCHONB3YS  OKCIEPUMEHT,  HAOJIIOJCHHE,
MOJCIIMPOBAaHUE, CBOMCTBA  IIPAMOYIOJIbHUKA,  KBajpara,
pa3OuBaTh Ha TPEYTOJIBHUKH C OMOPOM HA BOIPOCHBIH TUIaH.
O00CHOBBIBATDH, ONPOBEPrarb C IOMOLIbIO KOHTPIPUMEPOB
YTBEPKJIECHHUS O NPSIMOYIOJBHHMKE, KBaJapaTe, Pacno3HaBaTh
BEPHBIC U HEBEPHBIEC YTBEPKIACHUS.

N3MepsATb U CTPOUTH C IOMOIIBIO TPAHCIIOPTUPA YIVIBI, B TOM
YKClie B MHOIOYIOJIbHUKE, CPABHHUBATH YIJIbI; PACMO3HABATH
OCTpBI€, IPSIMBIE, TYIIBIE, PA3BEPHYTHIC YIJIbL.

Pacno3naBatb, n300paxkaTh OCTPOYIOJIbHBIN, IPSIMOYTOJIbHBINH,
TYIOYT'OJIBHBIH, paBHOOEPEHHBIH, PaBHOCTOPOHHUI
TPEYroJbHUKU (MpH  HEOOXOJUMOCTH C  HCHOJIb30BaHUEM
BU3yaJIbHOW OTIOPHI).

BeruncasarTs [IEPUMETDP MHOI'OYTOJIbHUKA, Ioniab
MHOTOYTI'OJIbHUKA pa30MeHHeM Ha MPSAMOYTOJIbHUKH, HA PaBHbIE
(burypel, HUCHONb30BaTh METPUUECKUE EIUHMIBI HM3MEPEHHS
JUTMHBI U TITOIIAIN C OTIOPOM HA aJTOPUTM yUeOHBIX JEHCTBUM.
Hcnonb3oBath NpudankEéHHOEe H3MEpeHue JIUH U IUIOoIIaaen
Ha KJeTd4aro Oymare, TPUOMMKEHHOE W3MEPEHUE [TMHBI
OKPYKHOCTH, IUIOLIAAHN KPyra.

ITonokuTEILHBIE U
oTpuLAaTe/IbHbIE
gucaa

(40 9)

Lemnsie qucia. *Monynb qucia, reoMeTpuyeckas
UHTEpIIpeTaus MOAYIs. YnCcIoBbIE TPOMEXKYTKU™.

[lonoxutenpHBIe U OTpHULATCIIBHBIC  YHCJIA. CpaBHeHI/Ie
MOJIOKUTCIIBHBIX W OTPULATCIILHBIX YHCCII. ApI/I(bMCTI/ILIeCKI/Ie

IIpuBOoAMTH NpPUMEPHI HCIOJIB30BAHMS B PEATBHON KU3HU
MIOJIOXKUTENBHBIX U OTPULIATEIbHBIX YUCEL.

M300paxkath 1enble YUCIIA, IOJI0KUTEIBHBIE U OTPULIATEIbHBIE
YHCJIa TOYKaMU Ha YHCIOBOM NPSAMON, HCMOJb30BATH YUCIIOBYIO




I[CﬁCTBHSI C IMOJIOXKUTCIIBHBIMU U OTPUIATCIbHBIMHA YU CIIAMHU.
Penrenne TekCTOBBIX 3aaa4.

MPSIMYIO JUIsl CPABHEHUS YHCElL.

IIpumeHsATh NpaBWJIa CPAaBHEHUs, YNOPSAOYMBATDH LICIIbIC
4yKCIia; *HaX0AUTh MOJYJIb yucia™.

@opMyMpPOBaTh MPABUJIA BBIUUCICHUS C MOJOKUTEIBbHBIMU U
OTPULATEIIBHBIMU YHWCJIAMH, HAXOAUTH 3HAYEHHMsI YHUCIOBBIX
BBIPAYKCHHUIA, CoZIeprKaIlNX IEUCTBUS
C TIOJIOXKUTEIBHBIMHU UM  OTPULIATEIBHBIMU  YHUCIAMH  TpU
HEOOXOJUMOCTH C OIOPOH Ha AITOPUTM TPaBHIIA.

IIpumeHsaATs CBOWCTBA CIHOXKEHUA U YMHOXEHHS A
peoOpa3oBaHUs CyMM U MPOU3BEACHUN.

IIpeacrasienue
JAAHHBIX
(69

[IpsimoyronbHast ~ cucreMa  KOOpAMHAT HA  IUIOCKOCTH.
KoopanHaTsl TOUKM Ha MJIOCKOCTH, adcIcca U OpuHaTa.

CronbuaTbie U KPYroBbI€ JHArPaMMBI.

[TpakTuueckas pabota «IlocTpoenue quarpamm.

Pemenne  TEeKCTOBBIX  3ajay,  coAepXkallUX  JaHHBIE,
MpeJICTaBJICHHbIE B TA0NIHIIAX U HA JUarpamMmax.

OO0BSICHAT, M MJLIIOCTPUPOBATH IOHATHE IPAMOYTOJIBHON
CUCTEMBl ~ KOOPAMHAT  HA  IUIOCKOCTH,  HCIOJIb30BaTh
TEPMHUHOJIOTUIO; CTPOMTH Ha KOOPAMHATHOM IIOCKOCTU TOYKH U
¢burypel 1o 3aJaHHBIM KOOpJIMHATaM, HAXOAUTH KOOPIUHATHI
TOYEK.

Yurars cTonbyaTsie u KpyroBbI€ JarpammBbl;
UHTEPNPETHPOBATH IaHHBIE; CTPOUTH CTOJI0YATHIE TUATPAMMBI.
Hcnoab3oBaTh HH(POPMALUIO, NPEICTABICHHYIO B TabiuIax,
Ha JuarpamMmax JUisl PelIeHHs] TEeKCTOBBIX 3aJad M 3a1ad W3
peanbHON KU3HU.

Harasanas
reoMeTpus.
Durypbl

B IPOCTPAHCTBE
99

*TIpssMOyTONBHBIN Napasuienenunes, Kyo, npusma, nupamuia,
KOHYC, LMWIMHAp, 1map u  cdepa.  M3oOpaxenue
IIPOCTPAHCTBEHHBIX ¢buryp. [Ipumepsr Ppa3BEPTOK
MHOTOTPaHHHUKOB, LINJIMH/Ipa U KOHYCA.

IIpakTHueckas paborta «Co3nganue MoeIen
IPOCTPAHCTBEHHBIX QUTYPY.

[Tonsitne oO0BEMA; emauHUIBI U3MepeHUs oO0BEMa. OOBEM
HpSMOYTOJIBHOTO MapajuieNnenumnena, kyoa, Gopmynsl o0bEMa™.

Pacno3HaBaTh Ha UepTekax, pUCyHKaX, OMUCHLIBATH ITUPaMUYy,
IpU3My, LWIMHAD, KOHYyC, IAap, HM300paxkaTb WX OT PYKH,
MOJIeIMPOBaTh U3 Oymaru, IJIaCTHIIMHA, MPOBOJIOKU M Jp. C
Hanpasisoneil nomoupio. [puBoAMTH NMpHMEPBI O0OBEKTOB
OKpYaroIIero Mupa, UMeIoImuX GopMbl Ha3BaHHBIX TEN.
Hcnoab30BaTh TEPMHHOJIOTHIO: BEpUIMHA, pedpo, TpaHb,
OCHOBaHUE, BBICOTA, PaInyC U JUAMETP, pa3BEPTKA.

N3y4yaTh, UCHOIB3Yys SKCIIEPUMEHT, HAONIOJIEHHE, W3MEPEHNE,
MOJIEJTUPOBAaHUE, B TOM YHCIIE€ KOMIIBIOTEPHOE, 1 ONMHCHIBATH
CBOIICTBA HA3BAHHBIX TEJ, BBIABJISATH CXOJACTBA M PA3JIMYMA:
MEXIy MUPaMHUION U IPU3MON; MEXIY LMIUHIPOM, KOHYCOM U
1apom.




Pacno3snaBaTh pPa3BEPTKU Mapajuienenuiena, Kyba, MPHU3MBI,
IIUPAaMHJIbI, KOHYCA, [WINHIPA; KOHCTPYHPOBAThH JJaHHBIC TEJa
U3 pa3BEPTOK, CO3[aBaTb HX MOJEIM C HaIpaBIAIOLIECH
ITOMOUIBIO.

Co31aBaTh MOJeJIH TPOCTPAHCTBEHHBIX (uryp (u3 Oymarw,
IIPOBOJIOKH, IUIACTHIIMHA U JIP.) C OIIOPOM Ha aJrOpUTM Y4eOHbIX
JICUCTBHIA.

H3mepsiTh Ha Mojessix: JUIMHBI pEOEP MHOIOIPaHHMKOB,
JIMaMeTp 1apa.

Boruucasate mo  ¢opmyaam: 00bEM  IPSIMOYTOJIBHOTO
napajuiesenunena, Ky0a; MCIOJIb30BaTh €IMHUIBI HU3MEPEHUS
00bEMa; BBIYUCAATH OOBEMBI TEJ, COCTABICHHBIX U3 KyOOB,
NapauIeICIUIICIOB; pelaTh 3a4a4i C PCAJbHBIMUA JaHHBIMU C
OIIOPOil Ha CIIPaBOYHYIO MH(POPMALIHUIO.

IToBTOpEHUeE, [ToBTOpEHNE OCHOBHBIX MOHSATUM U METOAOB KypcoB 5 u 6
00001IEHME, KJ1accoB, 0000IIEHNE U CHCTEMATH3AIlA 3HAHUM.
CHCTEMATH3aAIus

(20 u)

Bo1uuciasaTs 3Ha4eHMS BBIPAXKEHUM, COAEPKAILNX HATYPAJIbHBIE,
LeNble,  TOJOKUTEJIBbHBIE M OTpPHULATEIbHBIE  YHUCIA,
OObIKHOBEHHBIE U JIECATHUYHbIE  JApoOU,  BBINOJHATH
npeoOpa3oBaHusl 4YKMCed U BBIPAKEHUH MpPU HEOOXOJUMOCTH C
HaITpaBJIAOIIEH TOMOIIBIO.

Bri0uparb cnioco0 CpaBHEHUS YHUCEIl, BBIYUCICHUHN, IPUMEHSATH
cBoiicTBa apudMETUUYECKUX JCUCTBUU Ui pallMOHAIH3AIUN
BBIYMCIICHUM.

Pemath npocreiimme 3a1a4uu U3 peanbHON KU3HU, MPUMEHSATH
MaTeMaTH4YeCKHe 3HAaHWsl JJI1 DPELIEeHUs 3a7ad U3 APYrux
MPEIMETOB.

Pemars npocreiiimue 3axa4u pasHbIMH cIIOCO0aMHu.
OcyuiecTBJASTh CAMOKOHTPOJb BBINOJIHAEMBIX JIEUCTBUM H
CaMOIIPOBEPKY pe3yJIbTaTa BHIYMCICHUH.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (I10 'OJAM OBYYEHUS)

7 xaacce (102 yaca)




Ha3zpanue
pasnesa (TemMbl)
Kypca (4uci10

OcHOBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4a0IIMXCH

4acoB)
Yucaa u [TonsiTHE palIMOHATILHOTO YHUCIIA. CucreMaTH3UPOBATH M 000raImaTh 3HAHUSI 00 OOBIKHOBEHHBIX
BbIYHCJICHHS. ApudmeTnueckue JEHCTBUS C PALMOHAIBHBIMU YHCIAMH. |M IECATUYHBIX IPOOSX.
PanuonanbHble CpaBHeHue, yIOPSI0YMBAaHUE PAITMOHAIBHBIX YHCET. CpaBHUBATH M YyNOPSA0YUBATH APOOU, IpeoOpa3oBbIBas NPU
qucaa CreneHs ¢ HaTypaJIbHbIM I1OKA3aTEJIEM. HEOOXOUMOCTU  JECSITUYHBIE JpoOM B  OOBIKHOBEHHBIE,
(25 v) Pemienne ocHOBHBIX 3aja4 Ha JAPOOH, MPOIEHTHI U3 PEATbHOM | OOBIKHOBEHHBIE B JIECATUYHBIC, B YACTHOCTH B OECKOHEUHYIO

IIPAKTUKU.
IIpu3Haku  IE€IUMOCTH,  PA3JIOKEHUs
HaTypaJIbHBIX YHCEIl.
Peanbuble 3aBUCUMOCTH. [Ipsimas
IIPONOPLUUOHAIBHOCTH.

Ha MHOXHUTCEIN

u oOparHas

JECATUYHYIO IPOOb.

I[IpumeHsiTh  pa3HooOpa3HbIe  CHOCOOBI M NPHUEMBI
BbIYNCJIEHNS] 3HAYEHUH TPOOHBIX BBIPAKEHUI, COIEPKALIUX
OOBIKHOBEHHBIC H  JCCATHYHBIC JPOOW: 3aMEHATh IpHU
HEOOXOUMOCTH  JIECATUYHYIO  JIpoOb  OOBIKHOBEHHOH U
OOBIKHOBEHHYIO JIECATUYHON, IPUBOJUTH BBIPAXKCHHUE K (opMe,
Haumbosee ymoOHON s BBIYUCIEHUH, MPeoOpa3OBHIBATH
JPOOHBIC BBIPAKEHUS HA YMHOXKCHHUE W JICJICHUE JCCITHYHBIX
Ipo0eil K JEHUCTBHUAM ¢ IIENIBIMU YUClIaMU (TP HEOOXOAUMOCTH C
HaIPaBJISIONICH TOMOIIIBIO).

IIpuBoauTH 4YMCIOBBIe U OYKBEHHbIe NMPHUMEPbI CTEIICHHU C
HATypaJIbHBIM TIOKa3aTelieM, OOBSCHSS 3HAYCHUS OCHOBAHWS
CTEIICHU M IIOKa3aTelsl CTENCHU, HaXOAWTh 3HAUCHUS CTEIeHEH

Brza @ (2 — moGoe PaIHOHAIBHOE YHCII0, N — HATYPAIBHOE
YHCII0) C ONOPOi Ha CIIPaBOYHYIO HH(POPMAITHIO.

[Tornmarte cMblIc 3anMcH 0OJBIIMX YHcCeT € TMOMOUIbIO
AeCATHYHBIX Apolei U creneHel yncaa 10, TpUMEHATH UX B
peajbHbIX CUTyalusIX.

IIpuMeHSITH IPU3HAKY JIETUMOCTH, PA3JI0KEHNUSI HA MHOXKUTEIN
HaTypaJIbHbIX YHCEIL.

Pemath npocreiimme 3aa4u Ha 4aCTH, IPOLIEHTHI, IPOTIOPLIHH,
Ha HaXOXJeHUE APoOH (MPOIEHTA) OT BEIMYUHBI U BEJIMUUHBI IO
e npoOu (TIpOIeHTY), IpoOu (MPOIIEHTA), KOTOPBINA COCTABISET




onHa BenuuuHa or  apyrod. IlpuBoauTh, pa3dupars,
OLIeHUBATH PA3JINYHbIC PEIIEHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3ajad.

Pacno3zHaBaTh U 00BSICHATH, OIIUPASACH HA ONIPENEIICHUS, IPSIMO
IIPONOPLIMOHAJIbHBIE U o0paTHO MIPONOPLMOHAJIbHBIE
3aBHCHUMOCTH MEXIY BEJIMYMHAMU; NPUBOAUTH MPUMeEPHI dTHX
3aBUCUMOCTEH M3 peaJbHOro MHpa, M3 JAPYrHX Y4eOHBIX
IPEMETOB.

Pemare npocreinye mMpakTHKO-OPHEHTHPOBAHHBbIE 3a1a4u
HA  JApo0M, TNPOUEHThbl, TMNPAMYI0 H  OOpaTHYIO
NPONOPLUHOHAJIBLHOCTH, NPONOPLUMH.

AsiredOpanyeckue
BbIpaKeHUsI
(27 )

BYKBCHHBIG BbBIPAXXCHHA. HepeMeHHLIe. I[OHYCTI/IMBIG 3Ha4YCHUA

nepeMeHHbIX. QOPMYIIBL.

[IpeoOpazoBanre OYKBEHHBIX BBIPAKECHHM, PACKPBITHE CKOOOK

" IPUBCACHUC HOI[06HI)IX cliaraCMbIX.

CBoliCTBa CTEIICHU C HAaTypaJIbHbIM IIOKa3aTCJICM.

MHOTOYJICHEL. Cnoxenue, BBEIYHTAHHE,
MHOTrowieHoB.  Dopmynbl  COKpPAIIEHHOTO
PasnoxkeHre MHOTrO4YJICHOB Ha MHOXKUTEIIH.

YMHOKEHHE
YMHOKCHHS.

Osaagers Ha 0a3zoBoM YPOBHe asreOpanyeckoi
TEPMUHOJIOTHEN M CHMBOJIMKOW, NMPUMEHSITh €€ B IIpolecce
OCBOCHMSI yUeOHOI0 MaTepuania.

Haxonuth 3HaueHUs: OyKBEHHBIX BBIPAKCHHH INPH 3aJaHHBIX
3HAYEHUSAX OYKB; BBITIOJIHATH BEIYUCIEHUS IO (popMyiam.
BbInoaHATHL IPeoOpa3oBaHus LEJIOT0 BbIPAKEHHSI B MHOTOWICH
IPUBEJICHUEM MOJO0OHBIX CIIaraéMbIX, paCKphITHEM CKOOOK.
BbINOHATL yYMHOXEHHE OJHOYIEHa HAa MHOIOWIEH H
MHOTOUYIE€Ha Ha MHOTOYIEH, MPUMEHSITh (OpPMyJbl KBaJapara
CyMMBl M KBaJpaTa pa3HOCTH C OINOPOM Ha CIPaBOYHYIO
UH(pOPMALHUIO.

OcymecTBAATh Pa3jI0KEHHUE MHOTOWIEHOB Ha MHOXHUTEIU
yTEM BBIHECEHUS 32 CKOOKM OOIIEro MHOKUTEIS, IPUMEHEHUS
GopMynbl  Pa3sHOCTH KBaApaToB, (HOPMyIT COKPAIIEHHOTO
YMHOXXEHUS C OTIOPOil Ha CIPaBOYHYIO HH(POPMALIUIO.
[pumensite 1peoOpa3oBaHUE MHOIOWIEHOB JJISI PELICHUS
pa3IM4YHBIX 3aJa4 HU3 MATEMAaTUKH, CMEXKHBIX IPEIMETOB, W3
peanbHON NMPAKTHUKHU.

3HAKOMMTBCS ¢ HCTOPHEH Pa3BUTHA MAaTEMaTHKU.

YpaBHeHust
U HepaBeHCTBA

VYpaBHeHue, MpaBuiIa
PaBHOCUJIBHOCTb YPaBHEHHUM.

npeoOpazoBaHms

ypaBHEHUS,

Pemath NMMHEHHOE YpaBHEHHE C OJTHOM IEPEMEHHON, MPUMeHSA
NMpaBMJIa N1EPEXOAA OT UCXOJHOTO YPABHEHMS K PAaBHOCHIIBHOMY




(20 1)

JIuneliHOE ypaBHEHME C OJHOU IIEPEMEHHON

MIEPEMEHHOM, pelIeHre JIMHEHHBIX YpaBHeHUH. Pemenue 3amaq
C IOMOILBIO YPaBHEHUH.

*JIuneitHoe ypaBHEHUE C ABYMs [IEPEMEHHBIMU U €r0 rpapuk™.
Cucrema 1ByX JUHEHHBIX YPaBHEHUN C IBYMS IIEPEMEHHBIMHU.
Pemenne cuctem ypaBHEHHMH CHOCOOOM TIOJCTAHOBKH U
CIIOCOOOM CIIOKEHHS.

eMy 6osiee ipoctoro Buja. [IpoBepsiTh, SBISETCS TN KOHKPETHOE
YHCII0 KOPHEM YPaBHEHUS.

[oadupars nmpuMepsl Nap YUCEN, SBISIOIIMXCA PELIECHUEM
JIMHENHOIO ypaBHEHUS C IBYMS IICPEMEHHBIMH.

CTpouTh B KOOPAWHATHOH IUIOCKOCTH TpaduK JUHEHHOTO
YpaBHEHMsI C JBYMs MEpEeMEHHbIMH (IIpU HEOOXOAUMOCTU C
UCIOJIB30BAHUEM CMBICJIOBOI OMOpPHI); TMONB3YACH TpaduroMm,
NPUBOJAUTH IPUMeEPbI PELICHHUS YPABHEHHUS.

Haxonuth peleHue CHCTEMBI JIBYX JIMHEMHBIX YPaBHEHHU C
JIBYMs1 [IEPEMEHHBIMU C OIIOPOM Ha aJIrOPUTM YUEOHBIX IEHCTBHMA.
CocTaBifITh U pemiaTh YPaBHEHUE WINA CUCTEMY YPABHEHHH 110
YCIIOBUIO 33Jaud, HWHTEPIPETUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 3a/1ayd IOJY4YEHHBIH pe3yibTaT C OINOpOM Ha
BOIIPOCHBIH IJIaH.

Koopaunarsl
U rpaduku.
DOyHKIUH
(24 4)

Koopannara Toukm Ha mnpsamMo. YHCIOBBIE NPOMEXKYTKHU.
PaccTossHMe Mexny 1ByMsl TOUKaMH KOOPJUHATHON MPAMON
IIpssMoyrosibHas cucTeMa KOOpJAMHAT HA IUIOCKOCTH. [Ipumepst
rpauKoB, 331aHHBIX (opMynaMu. UTeHHne rpaduKoB peaabHbIX
3aBUCUMOCTEHN.

[Tonstue Qynxuuu. I'padux Qynkiun. CpoiicTBa (yHKIMIA.
Jluneitnas  ¢ynkuus. Iloctpoenume rpaduka JMHENHHOU
Gyukuun. I'padpuk pynkuuu y = kx + b.

HN300paxars Ha KOOPJAMHATHOU psIMOi TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIydd, OTPE3KH,
MHTEPBAJIbl; 3aMCHIBATh UX Ha aJire0panuecKkoM si3bIKeE.
OTrMeyaTh B KOOPAMHATHOH INIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJMHATaM; CTPOUTH TpapUKU HECIOXKHBIX 3aBUCUMOCTEH,
3aJJaHHBIX (OopMyllaMH, B TOM 4YMCJIE C MOMOIIBIO IU(PPOBBIX
nmabopaTopuid.

IIpumensiTe, M3y4aTh NPEHMYIIECTBA, MHTEPHPETHPOBATH
rpadudeckuit crocod MpeACTaBICHHS U aHAIN3a Pa3HO00pa3HOM
KU3HEHHOH HH(OpMAIHH.

OcBauBaTh Ha 0a30BOM YpOBHE MOHATHE (DYHKIIMHU, OBJIaJIeBaTh
(GYHKIMOHATIBHON TEPMHUHOJIOTHEH.

Pacno3naBarh JUHEHHYIO QyHKIHIO Y = KX + b, onuceiBaTh
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHUi Kod(duimenToB K u b
(pu HEOOXOAMMOCTH C OIIOPOM Ha AITOPUTM MPABUIIA).
Crpours rpaduku muHeriHON QyHKIMU, QyHKIMU Y = KX + b
Hcnoab3oBath HuppoBbIe pecypesl Ul IOCTPOEHUs rpauKoB
(byHKUINN ¥ U3y4EHUS UX CBOMCTB.

[IpuBoaMTE TIpUMEpHI JIMHEHWHBIX 3aBUCHUMOCTEH B peajbHBIX




nponeccax U sIBJICHUAX.

IToBTOpEHUE
H 00001IeHTEe
(6 9)

HOBTOpCHI/Ie OCHOBHBIX IIOHATHH U MECTOHOB KypcCa 7 KJ1acca,

0000111IEHNE 3HAHNI.

BpiOuparb, UNpPUMEHSATH CHOCOOBI  CPAaBHEHUS  YHCEIL,
BBIUMCIEHUM,  IpeoOpa3oBaHUN  BBIPAXKEHUH,  pELICHUS
YpaBHEHU MTPU HEOOXOIMMOCTHU C HAMPABIISIOLIEH TOMOIIBIO.
OcyuiecTBJAATh CAMOKOHTPOJIb BBIIOJIHAEMBIX JIEUCTBUM H
CaMOIIPOBEPKY pe3yibTaTa BBIYMCIECHUN, MPeoOpa3OBaHUM,
ITIOCTPOEHHUH.

Pemars npocreiiiume 3ag1aum U3 peasIbHON )XKU3HU, MPUMEHATH
MaTeMaTH4YecKHe 3HAHUSL Ul DPEIICHMS 3a1a4 W3 JPYIrux
MIPEAMETOB.

Pemats mnpocreiilmme TeKCTOBbIE 3a/1a4M,
BbIOMPATH CIIOCOOBI PELLICHUS 3a/1a4H.

CpaBHUBATDb,

8 kiacc (102 yaca)

Ha3Baumue
pasaesia (TeMbl)
Kypca (41Mci10

OcHoBHOE coaepiKkaHue

OcHoBHbBIE BHABI 1eSITEJIbLHOCTH oﬁyqamumxcﬂ

4acoB)
Yucaa u KBanpathslit kopenb u3 uncna. *I[lonstue 06 uppanuoHaibHoM | @OpMyJIHPOBATH ONpeaesieHne KBaJpaTHOIO KOPHS U3 4HCIa,
BbIYUCJICHUA. YqucIJIie. I[CCHTI/I‘IHI)IG HpI/I6J'II/I)KeHI/I$I HppaOHAJIbHBIX YUCEIIL. apI/I(l)MCTI/I‘-IeCKOFO KBaApaTHOr'O KOPHA IpHU HGO6XOI[I/IMOCTI/I C
KBaaparubie JeiictButensubie yncna. CpaBHEHHE JEHCTBUTENLHBIX YHCET ™. | BU3YATbHON OMOPOH.
KOpHHU ApudmeTnueckuil KBaJpaTHbIA KOPEHb. IIpuMeHsATH OIlEpALIMI0 W3BJICUECHUSA KBAJAPATHOIO KOPHA W3
(15 ) VpaBHeHue Buja X2 = a. qucia, HCMOJb3Ys TPU HEO0XO0AUMOCTH KAJBKYJISITOP.

CaoiicTBa apupMeTHuIeCcKux
[IpeoOpa3oBanue  YHCIOBBIX
KBaJIpaTHbIE KOPHHU.

BBIPAKCHU,

KBaaApaTHBIX

KOpHEM.
CoJIeprKaIInX

OlleHl/lBaTb KBaApaTHLBIC KOpHHU O EJIbIMHA qucjiaMu n
JACCATUYHBIMU I[p06}IMI/I.
CpaBHl/lBaTb H ynopsaaouuBaTrb palOHAJIBHBIC n

VPPALMOHAIIbHBIE YKCIIA, 3aIIMCAHHBIE C TOMOIIBIO KBaJpPaTHBIX
KOpHEH MpH HEOOXOIMMOCTH € HANPaBIISIONIEH TOMOIIBIO.

Hccaenosarb ypaBHEHHE X2 = d, HaxoIWTb TOYHBIE U




npubimxEHnbie Kopuu nipu a > 0.

HccaenoBarh cBOiicTBA KBAaJpaTHBIX KOpPHEW, IPOBOISA
YUCJIOBBIE DKCIIEPUMEHTBI C HCIOIB30BAHUEM KaJbKYJIATOpA
(KOoMIIBIOTEDA).

IlpuMeHATs CcBOMCTBA apH(pMeTHYECKHMX KOpHEH 1Jd
npeodpPa30oBaAHUA BbIPAKEHUI.

BoinosHATL mpocreiimmMe mnpeo0pa3’oBaHWs  BBIPAXKCHUU,
coJlepKalluX KBaJpaTHbIE KOPHU. BpIpakaTb NEpeMEHHBIE W3
reOMETPHUECKUX U (PU3NIecKuX (HopMys IpU HEOOXOJUMOCTH C
OIOPOY Ha MPABUJIO.

Bb1uucasaTs 3HaYeHUs BBIPAKECHUN, COACPKALIUX KBAIPATHBIC
KOpPHU, UCHOJIb3ys IPU HEOOXOAUMOCTH KaJIbKYJISATOP.
HUcnoan3oBath B XOA€ pelIeHUs 3a7a4  dJIEMEHTapHbIC
NPEJCTaBICHUS, CBSI3aHHbIE C NPUOTMHKEHHBIMU 3HAUYCHUSIMU
BEJIMYHH.

3HAaKOMUTBCA C HICTOPUEN Pa3BUTHS MaTeMAaTHKH.

Yuciaan
BbLIYMCJICHUS.
Crenenn

¢ HeJbIM
nokasarejiemM
(74)

Crenens ¢ 1ensiM rnokaszarenaeMm. CTaHgapTHas 3aluch Yucha.
Pasmeprsl 00BEKTOB OKpysKaroIiero mMupa (0T 3JIeMEHTapHBIX
YACTHI] 10 KOCMHYECKUX OOBEKTOB), JNIUTEILHOCTh MPOIECCOB
B OKPY’KaIOIIEM MUDE.

CBolicTBa CTENEHH C 1IEJIBIM IT0Ka3aTeseM.

dopmyMpoOBaTh ONpeaejieHue CTEIICHH C LIEJIbIM M0Ka3aTeaeM
(mpu HE0OXOAMMOCTH MO BU3YyaJIbHOM OIOpe).

IIpencraBasaTh 3anuch OOIBIINX U MAJIBIX YHCEN B CTAHIAPTHOM
Buje. CpaBHHUBATH UYNCIA M BEIMYWHBI, 3alMCAHHBIE C
ucnosbp30BaHueM crenenu 10.

Hcnonb3oBaTh 3amMch YHCEN B CTAaHAAPTHOM BHUAE U
BBIPQXEHUSI pa3MepoB OOBEKTOB, IIUTEIBHOCTH IPOLIECCOB B
OKpYXKaroIlleM MUPE.

®opMyIHPOBATH, 3aAMUCHIBATHL B CUMBOJHYECKOH (popme U
WITKOCTPUPOBATH NMPUMEPAMHU CBOWCTBA CTEIEHU C LENBIM
mokazatesieM (MpU  HEOOXOJUMOCTH C  HCIIOJIh30BaHUEM
BHU3YyaJbHOW ONOPBHI).

IIpumeHsiTh  cBoOiicTBA CTENEHW I IpeoOpazoBaHUs
BBIPQXECHUI, COAEpXKAIIMX CTENEHU C LENbIM I0Ka3aTeleM C
WCIIOIb30BAaHUEM  CIPaBOYHOM HWHGOpMAIMK. BBINOJHATH
AeHCTBHSI C YWCIAMHU, 3alMCAHHBIMU B CTAaHJAPTHOM BHJE
(YMHOXEHUE, JICIIEHUE, BO3BE/ICHUE B CTETICHB ).




Auredpanyeckue

KBagparHbiii TpéxwieH. Pa3inoxeHue KBagpaTHOro TpEXuieHa

Pacno3naBarh,  KBaJpaTHbIA  TPEXWIEH,  YCTAHABIIMBAaTh

BbIPasKeHMH . Ha MHOXHUTEIIN. BO3MOXXHOCTh €T0 Pa3JIO’KEHUsI HA MHOXKHUTEIH.

KBagparubii PackaaapiBaTh Ha MHOMKHMTEJIM KBAJPAaTHBIM TPEXWICH C

TPéxwieH HEOTPULATENIbHBIM AUCKPUMUHAHTOM NIPU HEOOXOAMMOCTH C

Sy ONOpPOH Ha AJIFOPUTM IIpaBUIIA.

Anaredpanyeckue |AisreOpandeckas aApo0b. JlomycTUMble 3HaUE€HUS IEPEMEHHBIX, | 3anmucbIBaTh anredpandeckue BoipaxeHus. Haxoaurb obiacTb

BbIPasKeHM . BXOJIALINX B aireOpandeckue BoipakeHusi. OCHOBHOE CBOMCTBO | ONIPEAETICHUS PalliOHAIBHOTO BBIPAYKEHUS.

Anaredpamyeckas | anreOpandeckoit 1poou. CokpaiieHue apooeil. BbINOJHATL YNCIOBBIE MOACTAHOBKA M BBIYMCJIATH 3HAUYCHUE

ApooOL CrnoxeHue, BbIUHUTAHUE, YMHOXEHHE u JIeJIEHUE | IpoOH, B TOM UHUCIIE C IOMOIIbIO KaIbKYJIATOpPA.

(154) anreOpanyeckux ApoOeil. IIpeoOpa3oBanue BblpakeHUil, | @OPMYJIHPOBATH OCHOBHOE CBOMCTBO anreOpanyeckoi Apodu u

cojiepkanux aaredpandeckue apoou. NPUMEHSTH €ro JJIs IpeodpazoBaHus ApoOeH.

BoInoHATL JeiicTBUSL ¢ anreOpauyecKUMM JpoOsIMH TIpH
HEOOXOIUMOCTH C Hampasistowmeil nomMompo. [IpumeHsaTh
npeoOpa3oBaHus BBIpAXEHUN JUIs pelleHus 3a1ady. BeIpakaTthb
nepeMeHHble u3 (Qopmyn (PpU3MUECKUX, TEOMETPUYECKHUX,
OINHUCHIBAIONINX OBITOBBIE CUTYallMH) MpPH HEOOXOJUMOCTH C
HaITpaBJIAOIIEH TOMOIIBIO.

YpaBHeHust KBanpatHoe ypaBHenue. HenosnHoe kBanpaTHoe ypaBHEHME.|Pacno3dHaBaTh KBaJpaTHbIE ypaBHEHUS.

U HepaBeHCTBA. ®dopmyna KoOpHeH KBaJpaTHOro ypaBHeHus. *Teopema Buera™*. |3anucbiBaTh (opmMysly KOpHEH KBaJpaTHOIO YpaBHEHMS,

KBaaparubie Pemenune ypaBHeHMil, CBOAAIINXCS K KBafpaTHbIM. [IpocTelilme | pemiaTh KBagpaTHble YPaBHEHUsS] — IIOJIHBIE U HEIOJIHBIE (C

YPaBHeHHUA JIpOoOHO-pallOHATIbHBIE YPABHEHUSI. MCII0JIb30BaHUEM CIPAaBOYHON MH(POPMAIUN).

(1549) Pemenne TEKCTOBBIX 3afad ¢ MOMOWIBIO  KBaapaTHbIX |[IpoBoauTh  mpocreiimme  ucciael0BaHUsI  KBaJpaTHBIX

YpaBHEHUM. YpaBHEHUM.

PemaTs ypaBHeHMs, CBOJAAIINECS K KBaJPATHBIM, C TIOMOIIbIO
npeoOpa3oBaHM U 3aMEHOU TTEPEMEHHOM C OMTOPOI Ha AITOPUTM
MpaBuIIa.

HaOurogars M aHAJAM3MPOBATh CBA3b MEXAY KOPHAMU H
Kod(duUIMeHTaMH KBaJAPaTHOTO YPABHEHHUS.
*TIpumMeHsTh TEOpEMY Buera
3aj1a4 (C UCIOJIb30BaHUEM 00pasiia)™.
Pemath TeKCTOBBIE 3aJayM aIreOpanyecKuM CIIOCOOOM:
MEPEXOJIUTh OT CIOBECHOH (HOPMYIHUPOBKH YCIOBUS 3aJadd K

IS pelieHus




areOpanveckod MOJENTH MyTEM COCTaBJICHHS YpaBHEHHUS (IIPU
HEOOXOUMOCTH C  HaNpaBJAIOIIEH TOMOIIBI0); pelaTh
COCTaBJICHHOE YpaBHEHUE; UHTEPIIPETUPOBATH PE3YIbTaT.
3HAKOMUTHCS C HCTOPHEH Pa3BUTHS aIreOphl.

YpaBHeHnus JluneliHOE ypaBHEHHE C JABYMs INEpPEeMEHHBIMH, ero rpaduk,|Pacmo3HaBaTh JMHEiHbIE ypaBHEHHS C IBYMS IEPEMEHHBIMU.
U HEpaBeHCTBA. IIPUMEPBI PEIICHUS YPABHEHUH B LIEIIBIX YHUCIIAX. Crponth rpaduku JMHEHHBIX YpaBHEHWH, B TOM 4HCIE
Cucremsl Pemenne cucreM [JByX JMHEHHBIX YPAaBHEHUH C JBYMs |MCHOJIB3Ysl HOH(POBbIe pecypcbl (IIpM HEOOXOIUMOCTH C
YPaBHeHH nepeMeHHbIMU. llpumepsl pelleHuss CHCTEM HeJNIMHEHHBIX | OHOpPON Ha alropUTM y4eOHBIX IEHCTBHIA).
(13 v) YpaBHEHUH € JBYMsSI IEPEMEHHBIMH. Pazanyare napauielbHBIE U NEPECEKAIOIINUECS MPSIMBIE IO UX
*T'paduueckass  uHTEpHpeTanuss  ypaBHEHUS C  JABYMS | ypaBHEHHSM.
NIEPEMEHHBIMU U CUCTEM YPABHEHUH € ABYMs IIepeMEHHbIMU ™. |PemaTh cucTeMbl [JBYX JMHEMHBIX YpaBHEHUH C ABYMs
Penienne TeKCTOBBIX 3a7a4 C IOMOILBIO CUCTEM YPaBHEHUM. IIEPEMEHHBIMU MTOJCTAHOBKOMN U CIIOKEHUEM.
Pemathb npocreiime CUuCTEMbI, B KOTOPBIX OJHO U3 YpaBHEHUU
HE SIBJIICTCS IMHEWHBIM IPU HEOOXOIUMOCTH C HalpaBJIsoLIeH
ITOMOILBIO.
*TIpuBoauth rpaguyeckyl0 HMHTEPNPETAlMI0  PEIICHUS
YPaBHEHUS C IBYMsI IEPEMEHHBIMHU M CUCTEM YPAaBHEHHM C IBYMs
MEePEeMEHHBIMH. *
Pemats TeKcTOBBIE 32/1a4H AITeOPaAMUECKUM CIIOCOOOM.
YpaBuenus YuciioBble HEPABEHCTBA U UX CBOMCTBA. DopMyIMpPOBATH CBOMCTBA YUCIIOBBIX HEPaBEHCTB,
U HepaBeHCTBA. HepaBeHcTBO ¢ 01HOM nepeMeHHON. JIMHElHbIE HEpAaBEHCTBA C | WIUIIOCTPUPOBATh UX Ha KOOPIAWHATHOW IIPSIMOM.
HepaBencrsa OIHOM mnepemMeHHOW W ux pemeHne. Cucremsl NMHEWHBIX | [IpuMeHATH cBOCTBA HEPABEHCTB B XO/I€ PEILICHUS 3a/1a4.
(12 v) HEPABEHCTB C OJJHOM MEPEMEHHOM U UX PEIICHUE. Pematr, JMHEHHBIE HEpPaBEHCTBA C OJHOM TEPEMEHHOM,
N300pakeHne perieHus JUHEHHOro HEpaBEHCTBA M UX CHUCTEM | MU300paXkaTh pelIeHNe HEPABEHCTBA HA YUCIOBOW MPSIMOIA.
Ha 4YHMCIIOBOM MIPSIMOM. Pemiath cucTeMbl JIMHEHHBIX HEPABEHCTB, H300pakaTh peleHue
CHCTEMBI HEPAaBEHCTB Ha YMCIIOBOW NMPAMOM MTPH HEOOXOAUMOCTH
C BU3YaJIbHOM OIOPOM.
DOyHKUIMH. [Tonsitue ¢yukuu. OOnacTh ompeaeneHuss U MHOXecTBO | Mcmosb3oBaTh  (QYHKIMOHAIBHYIO  TEPMHHOJOTHI)  H
OcHoBHbBIE 3HayeHud pyHKIuU. CriocoObl 3a1aHus PYHKIUI. CHMBOJIHKY.
MOHATHS I'paduk ¢pynkuuu. CpoiicTBa QyHKIHMU, WX OTOOpakeHHE Ha |BbIYHCIATH 3HAYeHHs1 QYHKIUH, 3a7aHHBIX (opMynaMu (mpu

(CRY)

rpaduxe.

HEOOXOUMOCTH HUCIONB30BaTh KaJbKYISATOP); COCTABJIATH




TAGJIMIbI 3HAYEHNH () YHKIUH.

CTpouTh no ToYKaM rpagpuku QyHKIUN.

OnuceiBaTh CBOMcTBa (YHKIIMU HAa OCHOBE € rpaduuecKoro
OpPEJCTaBICHUS TPH  HEOOXOMUMOCTH C  HAlpaBJISIONICH
TIOMOMIBIO.

Hcnoab3oBaTh  (QYHKUMOHAIbHYI0  TePMHHOJOTHI0O H
CHMBOJIHKY.

HccaenoBarh TpUMEpbl TPadUKOB, OTPAKAIOIIUX PEabHBIC
nporiecckl U siBieHus. [IpUBOAMTHL NMpUMepPbI TMPOLECCOB U
SIBJICHHI C 3aJIaHHBIMU CBOMCTBaMHU.

Hcnosib30BaTh KOMIBIOTEPHBIE MPOTPAMMBI TSI TIOCTPOCHUS
rpaduKoB PYHKIUI U U3yYCHUS UX CBOMCTB

DyHKIUH. Urenne u mocrpoenue rpaduxoB ¢yHKiumid. IIpumeps: | HaxoanTh ¢ moMoumbio rpaguka QyHKIMK 3HAaYEHHE OJHOH U3
YucioBbie rpaduKoB (QPYHKIUH, OTpakaroIIUX pealbHbIE IPOLIECCHI. paccMaTpUBaEMBIX BEIMUYUH 110 3HAYEHUIO APYTOil.
byHkunn DyHKIHH, OIMCHIBAIOIINE HPSAMYIO u oOpaTHy!o | B HeclnoXHBIX ciayyasx BbIpa:kaTh (OpPMYJIOii 3aBHCHMOCTH
99 IPONOPLHUOHATIBHBIE 3aBUCUMOCTH, UX Tpaduku. ['unepbona. |Mexay BeTUUUHAMM.
I'paduk QyHKIIHY = X2 OnuceiBaTh XapakTep W3MEHEHUS OJIHOW BEJIWYUHBI B
k o
Oynkmmny = X2,y = %3,y = Vx, Y = *rpaduueckoe 3aBUCUMOCTH OT U3MEHEHUs IPYrou }
. - Pacno3HaBath BHIbl H3ydaeMmblx (QyHkuuid. Iloka3siBaTh
pelICHUE YPAaBHEHUI U CUCTEM YPABHEHUM. .
CXeMATH4YeCKH II0JI0KEHHE Ha KOOPAMHATHOM IUIOCKOCTH
rpadpuKoB GyHKImit BHJIA: y = X2, y = x3,
_ _k
Hcnoab3oBath PyHKIHOHAJBHO-TPA(HUUYECKHUE
NpeacTaBJeHus Ul PELICHUs U UCCIEA0BaHUs YPABHEHUN U
CHCTEM YpaBHEHUH.
[pumensate nugpoBbie pecypcbl Ui INOCTPOSHUS Tpa(UKOB
GyHKIUH.
IloBTOpPEHME [ToBTOpEHNE OCHOBHBIX IMOHATHHA U MeTONOB KypcoB 7 U & |IIpuMeHATH cmocoObI CpPaBHEHUS 4YHCEN, BbIYUCICHHH,

H 000011IeHHE
(6 9)

KJ1acCcOB, 0000IIIeHIE 3HAHU.

peoOpa3oBaHuil BbIpaXKEHUH, pellieHns] ypaBHEHUH.
OcyuniecTBJIAATh CAMOKOHTPOJIb BBIIOJIHAEMbBIX JEUCTBUM H
CaMONIPOBEPKY pe3ysbTaTa BBIYUCICHHUH, MpeoOpa3oBaHUM,




IIOCTPOEHHUH.

Pemats 3amaum M3 peaJbHOM  JKU3HU, MPUMEHATH
MAaTCMAaTUYCCKHUEC 3HaHUA [OJid PpCHICHUA 3adad U3 JpYrux
MIPEAMETOB.

Pemiath TeKcTOBBIE 32/1a4H, CPABHUBATH, BLIOMPATH CIIOCOOBI
pelieHus 3a1a4u.

9 kuaace (102 yaca)

HazBaumue
pasjaesia (TeMbl)
Kypca (4uci10
4acoB)

OcHoBHOE co/lep:KaHue

OcHoOBHBIE BU/BI 1eSITeIbHOCTH 00y4ar0IIMXCS

Yucaa u
BbIYMCJIEHHSI.
JlelicTBATEILHBIE
ymncaa

O w

PanmonaneHbie yncna, *uppanroHalbHbIe YUCIa, KOHEUHbIE U
OEeCKOHEUYHEIE JNEeCATHYHEIE Jpo0wu. MHokecTBO
JNEUCTBUTENIbHBIX ~ YHUCEN; JIEUCTBUTENbHBIE YHCIA  KaK
OeckOoHEUHble JecATHYHble ApoOu. BzauMHO oAHO3HAYHOE
COOTBETCTBUE MEK]y MHOKECTBOM JICMCTBUTEIBHBIX YHUCEN U
MHO>ECTBOM TOYEK KOOPAVNHATHOW MPSMOM.

CpaBHeHuEe  JCWCTBUTENBHBIX  YHCEN, apUPMETHUECKUe
NEUCTBUS C JEHCTBUTEIBHBIMA YHUCIAMU. *

[TpubmmkEHHOE 3HAUCHUE BEIMYUHBI, TOYHOCTh MPUOIMKEHUS.
Okpyrnenue uyucen. Ilpukuaka ©W  ONEHKAa pe3yJbTaTOB
BBIYMCIICHH.

PasBuBarb mnpeacraBjeHusi O YHCIAX: OT MHOMKECTBa
HATypaJbHbIX YHCEN 10 MHOKECTBA JECHCTBUTEIbHBIX YUCEN.
O3HakoMHUTBCH c BO3MOXHOCTBIO MIPEACTaBIICHUS
JIEWCTBUTEIILHOTO YHCJIa KaK OECKOHEYHOM JEeCATUYHON TpooH,
NPUMEHSATHh JIECATUYHbIE TNPHUOIMIKEHUS PpAlMOHAIBHBIX U
HMppalOHAJIbHBIX YUCEN.

*3anucpiBaTh, CpPaBHMBATDH U YHOPSAA0YMBATH
JIEWCTBUTEIIbHBIC YHCIIa™.

BbinoaHsATL, codeTas YCTHbIE W IHCbMEHHBIE IPUEMBI,
apudmernyeckue JIeiicTBUS C PAUMOHAIBHBIMU YHCIIAMU;
HAXOAUTh 3HAYEHUs CTENEHEW C LENbIMU IOKa3aTeIsIMU U
KOPHEH; BLIYUCJISATh 3HAUCHUST YUCIOBBIX BBIPAKEHUMH.
[onyyutrs mnpeacraBjieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YHCeJl B MPAKTAUYECKON AEATETbHOCTH YEJIOBEKA.
AHAMU3UPOBATh M [eJaTh BBIBOABI (10CJe COBMECTHOIO
aHaJIM3a) O TOYHOCTH MPUOIMKEHUS JIEWCTBUTEIHHOTO YHCIIA
MIpY PELICHUH 3a1a4.

OKpyrisiTb JEHCTBUTEIBHBIE UYWCIIA, BBIMOJHATH NMPUKUIAKY




pesyiapTaTa  BBIYMCICHUH, OLEHKY 3HAUYE€HUH  YHUCIIOBBIX
BBIPAXKECHHUIA.
3HAaKOMUTbBCA C UICTOPUEH pa3BUTHUS MAaTeMATHKH.
YpaBHeHust Jluneiinoe ypaBHeHue. PemieHue ypaBHeHuUM, cBoasmuxcs K|OcBauBaTh, 3alOMHHATHL M TNPHUMEHATh Tpaduyueckue
U HepaBeHCTBA. JMHENHBIM. MeTOAbl IIPU PELIEHUM ypaBHEHUM, HEPABEHCTB U HUX CUCTEM
YpaBHenust KBagpatHoe ypaBHeHue. Pemenue ypaBHeHMi, cBopsmuxcsd|(Ipy HeEOOXOAMMOCTH C ONOPOM Ha aIrOpUTM Yy4eOHBIX
¢ OJIHOM K KBaJpaTHbIM. buKBapaTHbIE ypaBHEHUS. JeNCTBUN).
nepeMeHHOM *TIpumepsl pelieHUs ypaBHEHMH TpeTbeld u  ueTBEPTOH | Pacmo3naBaTh Lieible U ApOOHbIE YPABHEHUS.
(14 v) CTENEHEN pa3IoKEHUEM Ha MHOKUTEIH. * Pemiate JiMHeliHbIe M KBaJpaTHbIEe YPaBHEHHUs, YPaBHEHHS,
Pemenue 1poOHO-paliMOHaIbHBIX YPAaBHEHUH. CBOJMIIMECS K HHUM, MpocCTedlne JpoOHO-palllOHATIbHbIE
Pemenne TeKCTOBBIX 3a/1a4 alre0OpanyeckKuM METOIOM. YpaBHEHHUSI.
IIpenaaraTs BO3MOXHbBIE CIIOCOOBI pelIEHHs] TEKCTOBBIX 3ajad,
o0Cy:k1aTh HMX M PpelaThb TEKCTOBbIE 3aJaud PpPa3HbIMU
crocobamu.
3HAKOMMTBCS € HCTOPHEl Pa3BUTHs MATEMaTUKU
YpaBHeHust JluneliHOe ypaBHEHUE C IBYMS MIEPEMEHHBIMHU U ero rpa¢uk. |OcBauBaTh M NMPUMEHSITH NPUEMBI PELICHUS CHCTEMBI JIBYX
U HepaBeHCTBA. Cucrema 1ByX JUHEHHBIX YPaBHEHUH € IBYMsl IEPEMEHHBIMHU U | JIMHEWHBIX YpaBHEHHI ¢ ABYMs NEPEMEHHBIMU U CUCTEMBI JIBYX
Cucrembl e€¢ pemieHue. PenieHuwe cucrteM ABYX YpaBHEHHUH, OIJHO W3 |YypaBHEHMI, B KOTOPBIX OJHO YPABHEHME HE SIBIISETCS JIMHEHHBIM
YPaBHEHU KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEIECHH. (o BU3yaJIbHOMH o1ope).
(14 9v) I'paduueckas nHTepHpeTanust CUCTeMbl ypaBHeHHMH c AByMs | Mcmosib30BaTh (QYHKIMOHANIBHO-Tpauiyeckue MpeacTaBICHUs
NEPEMEHHBIMH. JUIS pellieHUs1 M MCCJIeI0OBAHUS YDABHEHUH U CUCTEM.
Permenue TekCTOBBIX 3ajjau anreOpandeckuM CriocoOOM. AHAIM3UPOBATh TEKCTHI 32/1a4, peliaTh UX aaredpandeckum
CIocoOOM: MepPexXoauTh OT CJIOBECHON (POPMYIMPOBKH YCIOBHUS
3aJjauu K anreOpanyeckoil MoJeNnu MyTEM COCTABICHUS CUCTEMBI
YPAaBHEHUI; pemaTh COCTAaBICHHYIO CHCTEMY YpPaBHEHHI;
HHTEPNPETHPOBATH PE3YIbTAT.
3HAKOMUTBCH C HCTOPHEN Pa3BUTUSA MaTEMaTUKHU
YpaBHenust YucnoBble HEPAaBEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTh, MNOHUMATb, WHTEPNPETHPOBATH
1 HepaBeHCTBA. JIunHeiiHble HEPAaBEHCTBA C OJHON IEPEMEHHOM U UX PEIICHHUE. |HEPABEHCTBA; UCIIOIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBenctBa Cucrtembl TUHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHON M UX | BBIMOMHATH NpeoOpa3oBaHMs HEPABEHCTB, MCMOJIB30BATh Ul
(16 9) pelicHue. npeoOpa30BaHuUs CBOWCTBA YHCIOBBIX HEPABEHCTB.




KBazpaTHble HEpaBEHCTBA U UX PELLEHUE.
['padmyeckass uHTEpHIpeTanuss HEPABEHCTB U  CHCTEM
HEPABEHCTB C JABYMs IEPEMEHHBIMHU.

Pacno3HaBath JIMHEIHBIEC U KBaJApaTHBIC HEPABEHCTBA.

Pematr,  JMHEHHBIE  HEPABEHCTBA, CHUCTEMbl  JIMHEWHBIX
HEPaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOUIUX KBaJIpaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYKAaTh IIOJYYCHHbIEC PEIICHUS.
N300paxkaTh pelieHUe HEPABEHCTBA U CUCTEMbl HEPABEHCTB Ha
YUCJIOBOM TPSIMOM, 3amHMChIBATh PCIICHUE C [OMOIIbIO
CHMBOIJIOB.

Pemarh KBajpaTHbIE HEPABEHCTBA, HCMOJIB3Ys TIpadudecKkue
MIPE/ICTABJICHHUSL.

OcBanBaTh W TNPHMEHATH HEPABEHCTBA I[IPU PELICHUU
Pa3IMYHBIX 3a/1a4, B TOM YUCJIE MPAKTUKO-OPUEHTUPOBAHHBIX.

DOyHKIUH
(16 u)

KBanpatnunas Qynkuus, e€ rpaduk u cpoiictBa. [lapabona,

KOOPJMHATHI BEPIIUHBI MTapa0d0IIbl, 0Ch CHMMETPHUH ITapadoIIbl.

CreneHHble QYHKIIUU C HATYpPAIbHBIMU ITOKA3aTENIsIMU 2 U 3, UX

rpaduKy U CBOMCTBA.

Ipaduxu pynkumit:y = kx,y = kx + b,,y = ax?,y = ay
k

= x,y :;_

Pacno3sHaBaTh BH/bI H3y4aeMbIX (YHKIHUil; HILIIOCTPHPOBATH
CXeMATHYECKH, O00BSICHATH PACIIOJIOKCHUE HAa KOOPIMHATHOM
wiockocTu rpadukoB GyHkiwmii Buga: Y = kx,y = kx + b,,y =
ax?, y = axd,
— _ k o
Y = /X, Y = = B 3aBUCHMOCTH OT 3Ha4€HUIl KO3()PHUIMEHTOB;
X

ONMUCHIBATh UX CBOWCTBA.

Pacno3naBaTh KBaJpaTHUHYO QYHKIHIO 110 GopMyIe.
IpuBoauTh, mNpUMepPbl KBAJAPATHYHBIX 3aBUCUMOCTEH W3
peanbHOM JKU3HHU, PU3UKH, TEOMETPHH.

BoisiBasite 1 000011aTh OCOOEHHOCTH Tpaduka KBaJApaTHUHON
Gyakuum Yy = ax’> + bx + ¢ (npu  HEOOXOAMMOCTH  C
HaIPaBJISIONICH TOMOIIIBIO).

CtponThb 1 H300pakaTh cXxeMaTH4YeCKH rpa(uKy KBaJpaTH4HBIX
(yHKumii, 3a1aHHEIX QopMynaMu Bugay = axZ,y = ax? + q, Y
=ax +p)? y=ax’ + bx + c (upu HEOOXOAUMOCTH C
BU3yaJIbHOW OTIOPOi).

AHAIM3UPOBATH U MPUMEHATDH CBOHCTBA U3YUEeHHBIX (DYHKIMI
JUIS WX TIOCTPOEHHS, B TOM YHCIE C TMOMOIIBI0 IHU(POBBIX
peECypcoB.

YucioBbie

IToHsaTHE YHUCIIOBOH ITOCIIEAOBATEILHOCTH.

OcBanBaTh U MPUMEHATHh UHJIEKCHbIE 0003HAUCHHS, CTPOUTH




MoCJIe0BATEIbHOC
™
(15 49)

3amaHue TMOCIIEAOBAaTEIFHOCTH PEKYPPEHTHOH (dopmynoil u
(bopmynoi N-ro uwieHa.

Apudmerndeckas u reoMmeTpuieckas nporpeccun. opmyssl N-
ro 4jeHa apu(MeTHUecKo M IreoMeTpUyecKol Iporpeccui,
CYMMBI TIEPBBIX N YICHOB.

*N300pakeHne WICHOB apu(PMETHYECKON W TeOMETPHYECKOU
IIPOrpECCUM TOYKAMU Ha KOOPAUHATHOU INIOCKOCTH.
JIuHeNHBIN M SKCIIOHEHIMATIBHBIN POCT.

Crno’xHbl€ POLIEHTHL. ™

peueBble BBHICKA3BIBAHUSI C HCIOJIb30BAHUEM TEPMUHOJIOTHH,
CBSI3aHHOM C MOHSATUEM MOCIIEI0BATEILHOCTH.
AHaau3upoBaTh HopMyTy N-To WieHa OCIeI0BATEILHOCTH WIIN

PEKYPPEHTHYIO bopmyy U BBIYUCIATH YJIEHBI
MOCJIC0BATEILHOCTEH, 3aJIaHHBIX STUMH dbopmynamu.
YcranaBauBaTh 3aKOHOMEPHOCTH B IIOCTPOECHUHU

IIOCJIEZI0BATENbHOCTH, €CJIU BBINMCAHBI IIEPBBIE HECKOJBKO €&
YJICHOB.

Pacno3snaBath  apuMETHUYECKYIO M T'€OMETPHYECKYIO
IPOTPECCUU NPU Pa3HbIX CIIOcO0aX 3aaHMsL.

Pematp 3amaum ¢ wucnoigb3oBaHHEeM (opMyn N-ro  4ieHa
apu(METUYECKOH U TE€OMETPUUECKOW IPOrpeccHil, CyMMBI
MEPBBIX N WICHOB C OMOPOH Ha CIPABOYHYIO HHPOPMAIHIO.
*H300pa:xkaTh WICHBl IIOCIEAOBAaTEIbHOCTH TOYKaMU Ha
KOOPJMHATHOMN TIJIOCKOCTH™.

PaccmaTpuBaTh NpuMepbl NPOLECCOB M IBJEHUH U3 peanbHON
KU3HU, WUIIOCTPUPYIOUINE HW3MEHEHHE B apUPMETHUECKOi
IpOrpeccuy, B TE€OMETPUUECKOM mporpeccuu; *n3o0pakaTh
COOTBETCTBYIOIINE 3aBUCUMOCTH rpapuuecKu™.

Pemate mnpocreiimme 3aga4M, CBA3aHHBIE C YHCIOBBIMU
MOCJIEZI0BATENbHOCTAIMU, B TOM UHCJE 3aJaud M3 peallbHOMN
XKU3HM €  HCIOJB30BaHHMEM  LU(QPOBBIX  TEXHOJIOTUH
(37EKTPOHHBIX TabIUL], rpaUUECKOro KalIbKyasiTopa U T.I1.).
*PemiaTh 3a1a4M Ha CI0XHBIE IPOLICHTHI, B TOM YHUCJIE 337a4 U3
peasibHOM MPaKTUKH (C UCTIOIb30BAaHUEM KaJIbKYJISTOpa).™
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS MaTEMATUKH.

IoBTOpEHME,
00001IEHME,
cucTeMaTH3alus
3HAHMH

(18 v)

Uncaa W BbIYHCIeHHs (3aHCh, CpaBHEHUE, JCUCTBHUS C
JICWCTBUTEIIBHBIMU YUCJIAMHU, YHCIIOBAas MpsMas; NPOLEHTHI,
OTHOIIICHHUS, TIPOTIOPIINH; OKPYTIEHUE, MPUOIIHKEHUE, OIICHKA,
peleHrne TeKCTOBBIX 3a/1a4 apu(METHIECKUM CTIOCOO0M).

Auaredpanuyeckune BbIPAKEHU A (mpeobpazoBaHue
anreOpanvecKux BhIPKEHUMN, JOMYCTUMBIC 3HAYCHNSA).

OnepupoBaTh MNOHATHAMM: MHOXECTBO, ITOJAMHOKECTBO,
olepalyy HaJ MHOXECTBAMH;, HCHOJb30BaTh Tpaduyeckoe
MIpeJICTaBICHUE MHOXECTB ISl OTIMUCAHUS peaIbHBIX ITPOLIECCOB U
SIBJICHUM, TIPU PEIIEHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEIMETOB.

AKTyaJIM3MpOBaTh TEPMHMHOJIOTHMI0 M OCHOBHbIE [elCTBUS,
CBfI3aHHBbIE € YHCJIAMH: HATypaJIbHOE YHUCIO, NPOCTOE U
COCTAaBHOE YHUCINA, ACIMMOCTb HATypalbHBIX YHUCEI, IPU3HAKU




@OyHknuu (MIOCTPOEHHE, CBOMCTBa M3YYEHHBIX (DYHKIIMA;
rpadguyeckoe pelieHne ypaBHEHUH U UX CUCTEM).

JEIMMOCTH, LIEJI0€ YHUCIIO, MOJYJb 4YMCIa, OOBIKHOBEHHAs H
JecaTU4Has ApoOu, CTaHIAPTHBIA BUA 4Kcia, apudMeTHuecKuit
KBaJPaTHBIN KOPECHb.

BbInoOJHATH JeHCTBUSA, CPABHUBATH M YIIOPSAA04YMBATh YUCIIa,
IPEACTABIIATL YHCIA HAa KOOPAMHATHOM IIPSAMOM, OKPYIJIATH
YHUCJIa; BBINOJHATH NPHUKHAKY M OLEHKY pe3yJbTara
BBIYUCIICHU.

PemaTh TekcTOBBIE 33a1a4H ApUPMETUUECKUM CIIOCOOOM.
Pemiate npakTu4eckue 3aa4u, COAEPKALIUE IIPOLIECHTHI, 10U,

YacTH, BBIPAKAIOIIHME 3aBUCUMOCTU: CKOPOCTh — BpEeMS —
paccrosiHue, 1€éHa — KOJMYECTBO — CTOUMOCTb, OOBEM
paboTel — BpeMsi — MPOU3BOAUTEIHLHOCTD TPYAA.

Pa30uparh peasibHbIC KU3HEHHbIE CUTYallud, GopMyJIHpPOBATH
UX Ha S3bIKE MaTeMaTHKH, HAXOAUTh pEIICHUE, NPUMEHSAA
MaTEMAaTHYECKHUN annapar, HHTePIPeTHPOBATH PE3YIbTaT
OnepupoBaTh NOHSATHUSIMH: CTENEHb C ILEJIBIM I0KA3aTellEM,
apudmernyeckuit KBa/IpaTHBIN KOpEHB, MHOT'OYJIEH,
anredpandeckas ApoOb, TOXIECTBO.

BbINOJHATL OCHOBHBbIE JeificTBHMS: BBINOJIHATH PACUETHl I10
dopmynaM, mpeoOpa3oBbIBATh IElble, APOOHO-PALMOHATIbHbIE
BBIPQXEHUSI U BBIPAXEHUS C KOPHSMH, pEali30BbIBATh
pa3jgoKEHUE MHOTOWIEHa HAa MHOXHUTEIU, B TOM 4HCIE C
UCIOJIb30BaHWEM (OpMyJl Pa3HOCTH KBAJApaTOB M KBajpara
CYMMBI U pa3HOCTH (C ONMOpOH Ha CHPaBOUHYIO MH(OpMAIHIO);
HaXOJUTh JOIYCTHMbIE 3HAYEHMsI MEPEMEHHBIX JUIsl TPOOHO-
palOHaIbHBIX BBIPA)KEHUH, KOPHEH.

MoaenupoBarh C IOMOIIbIO (OPMYJ pealibHble MPOLECCHl U
SBJICHUS.

OnepupoBath NOHATHAME: QYHKIMS, TpaPUK GYHKIIMH, HYIU
(GyHKIMH, TMPOMEXYTKH 3HAKOMOCTOSIHCTBA, IPOMEXKYTKH
BO3pacTaHus, yObIBaHUS, HAUOOJIbIIIEE U HAUMEHbIIIEe 3HAYCHHUS
byHKIMN.

AHAJIH3HPOBATH, CPABHUBATH, 00CYKIaTh CBONCTBA (DYHKLINH,
CTPOUTH UX TPAPUKH.




OnepupoBaTh NOHATHSAIMH: IpPAMas NPONOPLHUOHAIBHOCTD,
oOpaTHasi  NPONOPLUHOHAIBHOCTh,  JIMHEWHas  (QyHKUUSA,
KBaJpaTU4Has GyHKUus, napadoma, rurnepooa.

Hcnoab3oBath rpaguku s OIPEIEICHUS CBOMCTB, TPOLIECCOB
U 3aBUCHUMOCTEW, IJI pPEUIeHUs 3aJad U3 JPYyrux y4eOHBIX
MPEIMETOB M pealbHON XKU3HU; MOJAEIHPOBATH C IMOMOIUIBIO
rpaMKOB peabHbIE MPOLECCH U SBJICHHUS.

Boipaxath ¢opMyJIaMu 3aBUCUMOCTH MEXAY BEIMUMHAMMU.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUS» (I10O 'OJAM OBYYEHUA)

7 kaacc (68 dacoB)

Ha3Baunmue
pa3nena (Tembl)
Kypca (4uciao

OcHoBHOE cogepkaHue

OcHOBHBIE BU/IbI 1eSITEIbHOCTH 00y4al0IMXCS

4acoB)
IIpocreiimme [Tpocreiimne reoMeTpruueckue 0ObEKTHI: TOUKU, IPSIMbIE, JIydd | POPMYJIMPOBATH OCHOBHBIE MIOHATHUS U OIIPE/IECICHHUS.
reoMeTpuyeckue U yribl, MHOTOYTOJIbHUK, JIOMaHasl. Pacno3naBaTh  M3y4YeHHblE  Te€OMETpUYECKHE  (UTYpHI,
durypsi CMeXHbIE U BEPTUKAJIbHBIE YIIBI. onmpeneNsATh UX B3aUMHOE pAaCIOJOKEHUE, BBINOJHATH
1 UX CBOMCTBA. Pabota ¢ npocTedmMu yepTekamu. 4epTEXK MO YCIOBHIO 3a/laud (C MCIOJIb30BAHUEM CMBICIOBOM
N3mepenue W3mepeHune JIMHEHHBIX W YIJIOBBIX BEJIWYUH, BBIYMCIICHUE |OMOPbI: HABOJSIINME BOIPOCHI W/WIM alIroOpuTMa Yy4eOHBIX
reOMeTPUYECKHX |OTPE3KOB U YIJIOB. JIEUCTBHI).
BeJIUYHNH [lepumerp w  miomans  ¢uryp, cocraBieHHbIX U3 |[IpoBOAMTH IPOCTEHIINE TIOCTPOECHUS C MOMOLIBIO HUPKYIIA U
(14 9) IPSIMOYTOJIBHUKOB. JIMHEUKHU.

](I?-MepﬂTb JIMHEUHEIE U YTJIOBBIC BEIMUYWHBI TCOMETPUUCCKHUX U
MPAKTUIECKUX OOBEKTOB.

OnpenenssiTh «Ha TJa3» pa3Mepbl peallbHbIX OOBEKTOB,
MPOBOAUTH TPYOYIO OLIEHKY UX Pa3MepoB.

Pematn 3aaa4 Ha BBIYUCICHUC JJIMH OTPE3KOB M BCIWYUH
YTJIOB.

PemaTtp 3a1auu Ha B3aMMHOE PACIIOIOKEHUE T€OMETPUUYECKUX




¢buryp.

IIpoBoauTh KiIaccu(UKaLKIO YIIIOB, BHIYUCIATDH JIMHEWHbIE U
YIJIOBBIE BEJMYMHBI, MPOBOJMTH HECJ0KHbIe HEOOXOIUMbIE
JTI0Ka3aTeIbHbIE PACCYKICHUS.

3HAKOMUTHCS C UCTOPUEN pa3BUTHS TeOMETPHH.

TpeyroabHuKHU [lomssTve O  paBHBIX TPEYroJbHMKaXx M  IepBUYHBIC | Pacmo3HaBaTh mapbl PaBHBIX TPEYTOJIBHUKOB Ha TI'OTOBBIX
(22 v) NpPEICTaBICHUS O PAaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu|ueprexkax (C yKazaHHEM NPU3HAKOB) MPU HEOOXOIMMOCTU C
IPU3HAKA PABEHCTBA TPEYTOJIbHUKOB. BU3YaJIbHOU OIOPOH.
[Ipu3Haku  paBeHCTBa  NPSAMOYIOJBHBIX  TPEYrOJbHHUKOB. | BbIBOAMTH  ciencTBusi  (pPaBEHCTB  COOTBETCTBYIOIIMX
CBOIiCTBO MeIMaHBI IPSIMOYTOJIBHOTO TPEYT OJIbHUKA. 3JIEMEHTOB) U3 PAaBEHCTB TPEYrOJIbHHUKOB.
PaBHOOepeHHBIE ¥ paBHOCTOPOHHUE TpEYronbHUKH. [[pr3Haku | @opmyanpoBaTh OIIpEICIICHUS: OCTPOYTOJIBHOTO,
U CBOMCTBA PaBHOOEPEHHOIO TPEYroJIbHHKA. TYIOYTOJILHOTO, IPSIMOYTOJIBHOTO, pPaBHOOEIPEHHOTO,
[IpoTuB GosbIIeH CTOPOHBI TPEYTOJbHHUKA JIEKHT OOJBIINN | pABHOCTOPOHHETO TPEYTOJIHHUKOB; OWCCEKTPHUCHI, BBICOTHI,
yroJL. MeMaHbl TPEYrOJIbHUKA; CEPeMHHOIO IEpHeHIUKYsIpa
[Tpocreiiiine HepaBeHCTBa B reoMeTpud. *HepaBeHCTBO |OTpe3ka; MepuUMETpa TPEYrojabHUKAa IMPU HEOOXOAMMOCTH C
TpeyroiabHuKa. HepaBeHCTBO ToMaHOR™. ONOpPOM Ha AJITOPUTM IIpaBUIIA.
[IpsAMOYTOJIBHBINA TPEYTOJIBHUK ¢ yriioM B 30°. @opMyJIMpPOBaThL CBOWCTBA WU TPHU3HAKK DPABHOOEIPEHHOIO
ITepBble TOHATHA O 10KA3aTEILCTBAX B FTEOMETPHH. TPEYrOJIbHUKA.
CTpouThb 4epTEeKH, pemaTh 3a1a4M C IOMOIIBIO HAXO0XKICHUS
PaBHBIX TPEYTOJIbHUKOB.
IIpumensTh IpU3HAKU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYroJbHUKOB B 3ajadax (C MCIIOJb30BAaHHEM CMBICIOBON
ONOpBI: HABOJAIINE BOMPOCHl W/WIM aNropuT™Ma Y4eOHBIX
JNENCTBUN).
Hcnoab3oBath LUQPOBBIE pPECYpCchl IJIsi HMCCIAET0OBAHUS
CBOWCTB M3y4aeMbIX GUryp.
3HAKOMUTBCS ¢ HCTOPHEIl Pa3BUTHS T€OMETPUHU.
ITapajuieabHbIe [TapannensHple mpsMble, UX cBolcTBa. Hakpect nexamue, | @opMyJMpoBaTh  NOHSITHE — MAPAJUICIBHBIX  IPAMBIX,
npsiMble, CcyMMa COOTBETCTBEHHBIE U OJIHOCTOPOHHUE YIJIbl (00pa3oBaHHBIE MIPH | HAXOAUTH TPAKTHUYECKHUE TPUMEPHI.
yIJI0B NEPECEUEHUH NTaPAIIIENIbHBIX MIPSIMBIX CEKYLIEH). M3yuaTh CBOICTBa YIioB, 0Opa30BaHHBIX NPH MEPECEUYCHUU
TPeyroJbHUKA [IpusHak DapauIeIPHOCTH  NPAMBIX  YE€pe3  PaBEHCTBO | apajuIEIbHBIX MPSAMBIX CEKYILLEH

(14 1)

PacCTOSIHUM OT TOYEK OJHOM IIPSMOM 10 BTOPOU IIPSIMOM.

IIpoBoauTs pokasareabcTBa. PopmyaHpoBaTh TeopeMy




CyMMa yriioB TpeyrojibHUKa U MHOTOYTOJIbHUKA.
BHeunue yriel TpeyrojibHUKa

MapajuieIbHOCTH  JABYX TMPSAMBIX C  IIOMOIIBIO  VYIJIOB,
00pa3oBaHHBIX MPU [EPECEUCHUU OTUX TMPSAMBIX TPEThel
IIPSAMOM.

Bo1yuciasaTh cyMMy YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHHUKA.
Haxoauth uucioBble M OyKBEHHbIE 3HAUYECHHS YIJIOB B
reOMEeTPUUYECKUX 3a/1ayaX C HCIOIb30BAHUEM TEOPEM O CyMMeE
YTJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.

3HAKOMHUTBCA C HCTOPHUEN PA3BUTUSA FEOMETPUU.

OxpyxHOCTH

U KPYT.
I'eomeTpuueckue
MOCTPOEHUS

(14 v)

OKpy’KHOCTb, XOP/Ibl U TMAMETPBI, UX cBoiicTBa. KacaTenbHas k
oKpykHOCTH. OKpYXHOCTb, BIHcaHHas B yroi. *Ilonstue o
I'MT, npumeHeHne B 3anadax. buccekTpuca M cepeavHHBIN
HEePIEHIUKYIIAP KaK TEOMETPUYECKHE MecTa TOYeK™.
OKpy’KHOCTb, OIKCAaHHAs OKOJIO TPEYrojbHUKA. BrucanHas B
TPEYrOJIbHUK OKPYKHOCTb.

IIpocreiimue 3a1a4n Ha NOCTPOEHUE.

@®opmMy/IMpPOBAaTh  ONpeJeJeHHs:  OKPYKHOCTH,
JuaMeTpa M KacaTelbHOW K OKPYKHOCTH.
CBOMCTBA, IIPU3HAKYU, CTPOUTH YEPTEKH.
HccaenoBarb, B TOM 4KCIIE MCIIOJAb3YS HU(PPOBHIE peCypcehl.
OKPY’KHOCTb, BIIMCAaHHYI0 B YyIOJI; LEHTP OKPYKHOCTH,
BIIMCAHHOW B YTOJI; pABEHCTBO OTPE3KOB KacaTeJIbHbIX
*Ucnoab3zoBath Metoa ['MT miga nokasarenbcTBa TeOpeM O
nepeceyeHr OMCCEKTPUC YIIIOB TPEYroJdbHUKA U CEPEIMHHBIX
MEPHEHAUKYJISIPOB K CTOPOHAM TPEYrOJbHHKA C TOMOIIBIO
I'MT.*

OBaaneBaTb MOHATHSMU  BIHCAHHOM M ONMCAaHHOU
OKPY’KHOCTEH  TpPEyrojabHUKA, HaXOAMTh LEHTPBl OTHUX
OKPY’KHOCTEH C OIIOPOM HA aJrOpUTM IIpaBuUIa.

Pemats OCHOBHBIE 3aJa4M Ha NMOCTPOEHME: YIJIA, PAaBHOI'O
JTAaHHOMY; CEpEIUHHOIO NEPHEHAMKYJApa JAHHOTO OTPE3Ka;
OpsAMOM,  NPOXOJALIEH  4Yepe3  JaHHYH0  TOYKY W
NEePNEeHIUKYIAPHON JaHHOW HpPSIMON; OMCCEKTPUCHI JAaHHOIO
yria; TPEyroJIbHUKOB II0 Pa3jIM4HbBIM JJEMEHTaM IIpU
HEO0OXOIMMOCTH C HAMPaBJISAIOUIEH TOMOIIBIO.

3HAKOMHTBCSI C HICTOPHEN Pa3BUTHUSA T€OMETPUHU.

XOpIbl,
H3yyarp ux

IoBTOpEHME,
00001meHne
3HAHMH

(4 9)

[ToBTOpenre m 0000IIEHNE OCHOBHBIX TOHSATHH M METOJOB
Kypca 7 Kiacca.

Pemiath 3aga4yum Ha TMOBTOpPEHHE, WILTIOCTPUPYIOIIME CBS3U
MEXY pa3TUuIHBIMU YaCTIMHU Kypca.




8 kuracc (68 JacoB)

Ha3Banmue
pa3zaesa (Tembl)
Kypca (4ucio

OcHOBHOe coiep:KaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS

4ac0B)
YeroipéxyroabHuk |Ilapannenorpamm, ero npusHaku u cBoiictBa. YactHele ciaydau | M300paxkaTh M HAXOAUTH HA YEPTEXKAX YETHIPEXYrOIbHUKH
" napajuieJiorpaMMoB  (MIPSIMOYTOJIBHUK, POMO, KBaJApaT), WX |pa3HbIX BUIOB U UX JICMCHTEHI.
(12 9) IpU3HaKU U cBoiicTBa. Tpanenus. PaBHoOokast u npsimoyroibHast | @opMyJIupoBaTh onpe/eIeHusI: napaJuienorpamma,

Tpaneuu.
*V nBoeHue Menuanbl. LleHTpaibHas cuMMETpHUsS™

IpsMOYTOJIbHUKA, poMmOa, KBajapara, Tpamneuuu, paBHOOOKOMN
Tpamnenuu, IpIMOYTOJIbHOM Tparenuu.

Hcnonb3oBaTth MNpH pelieHMH TPOCTEHIIMX  3aga4
NpU3HAKU U CBOMCTBA: MapasuieorpaMma, MpsSMOYTroJIbHHKA,
pomOa, KBajpara, Tpameuuu, paBHOOOKOW Tpameuuu,
IPSIMOYTOJIBHOM TpaneryH.

IlpumeHsITH MeTO] YIBOEHUS MeIUaHbl TPEYroJbHUKA C
OIIOPO¥ Ha aJITOPUTM ITpaBUIIA.

Hcnoab3oBath LHUQPOBBIE peECypchl ISl HCCIEA0BaHUS
CBOWCTB M3y4aeMbIX QUTYp.

3HAKOMUTBHCS C UCTOPHEN pa3BUTHS reOMeTPHH.

Teopema Pasieca
U TeopeMa 0
NPONOPUMOHAIBH
bIX OTpPe3KaXx,
noao0HbIE
TPEeyroJbHUKHU

(15 )

*Teopema Paneca u TeopeMa O IPONOPLUOHATIBHBIX OTPe3Kax.™
Cpennsist TuHUS TpeyrojibHUKa. Tpamnenus, e€ cpeaHsist TUHUS.

*TIporoprOHaIbHBIE  OTPE3KH, MOCTPOCHHE  YETBEPTOrO
IPONOPLMOHAIBHOIO OTPE3Ka.

CBolicTBa IIEHTpa Macc B TPEYTOJIbHUKE.

[Tonobuble  TpeyronbHMKH. Tpu  mpu3Haka  MoAoOHs

TpeerJ'IBHI/IKOB*. HpaKTI/I‘{CCKOG MMPUMCHCHUC.

IIpoBOAUTH MOCTPOEHUS C TOMOIIBIO [IUPKYJIS U JTUHENKH C
ucnonb3oBanne  Teopembl  dajmeca U TeopemMbl O
MPONOPLMOHAIBHBIX ~ OTPE3KaX, CTPOUTh  YETBEPTHIN
MPOTIOPITMOHANBHBIA  OTPE30K C OMOPOH Ha 3PUTEITBHYIO
HarJsIAHOCTb.

HaXOJII/lTb HOJIO6HBI€ TPEYTrOJIbHUKHN HAa ITOTOBBIX YECPTEKAX C
yKa3aHUEM COOTBETCTBYIOIIMX TMPU3HAKOB TOM00US TIpU
HEOOXOUMOCTH C BU3YaTIHbHOU OMOPOH.

Pemarp 3agaum Ha MOAOOHBIE TPEYTrOJHLHUKHU C TTOMOIIBIO
CaMOCTOSITENILHOTO TIOCTPOCHHSI YepTeX el W HaXOXKICHHS




MOJI0OHBIX ~ TPEYrOJbHUKOB HEOOXOJUMOCTH €
HalpaBJIAIOLIEH TOMOLIBIO.

IIpoBoauTh 10Ka3aTENBCTBA C UCIOJIL30BAHUEM IIPU3HAKOB
000 HECJIOKHBIX I'€OMETPUUYECKHX 3a/ad C ONOpoil Ha
QJITOPUTM YUEOHBIX JEHCTBUM.

I[IpuMeHAITL  IOJNyYECHHbIE  3HAHWA  IPU  PCIICHUU
TE€OMETPHUUECKUX U MPAKTUYECKUX 3a/1a4 [TPU HEOOXOAUMOCTH
C HaIPAaBJIAIONIEH TOMOILBIO.

3HAKOMHTBCH C HCTOPHEH PA3BUTHS FEOMETPHH.

pu

Inomane.
Haxoxnenue
IJIomAaaen
TPeyroJbHUKOB

U MHOTOYT'0JIbHBIX
¢uryp. Ilnomanu
nox00HBIX (puryp
(14 v)

[TonsiTie 06 00IICH TEOPHH TUIOIIAIH.

@opmynbel I TUIOMIATU TPEYroJbHUKA, IMapajuieiorpaMmma.
*OTHoLIeHHE TUIoNIaield TPEYTOIbHUKOB C OOIIMM OCHOBaHUEM
WM OOIIEH BEICOTOMA.

Brruncnenue miomanei cinoxHbIX Quryp depe3 pasdueHue Ha
YacCTH U JOCTPOCHHE. *

[Tnomaau ¢uryp Ha kieTdaToi Oymare.

[Tnomanu momobusIx Guryp. Beraucnenne muomanei. 3agaun ¢
MPaKTUYECKUM cojepkaHueM. *PemieHue 3agad ¢ MOMOIIBIO
METO/a BCIIOMOTaTeJIbHOM IUIOMaau.*

OBiajeBaTh NMEPBHYHLIMHU NMPEACTABJIEHHSIMH 00 001Iei

Teopuu Iomwaau (Mepel), ¢opMyJaHPOBATH CBOKCTBA
TUTOLIA ¥, BBISICHATH X HATJISIIHBIA CMBICIL.

[Mpumenste  ¢opmMyasl  IJIOHMIATU  HapajlielorpaMMma,
TPEyroJIbHUKa, Tpamenud C ONOpPOi Ha CIPaBOYHYIO
UH(POPMALIHIO.

IIpumensTs bopmyIbI IUTOMIAIN BBIITYKJIOTO

YeThIPEXYTOJbHUKA Yepe3 AMArOHAIU U YroJl MEXAy HUMH C
OTIOPOi Ha CIIPaBOYHYIO HH(OPMAIHIO.

Haxoautp 1omanu ¢Guryp, M300pakEHHBIX Ha KJIETYATOU
Oymare, HCIOJIL30BaTh Pa30MEHUE HAa YaCTH U JOCTPOEHUE.
Pa30upars mnpuMepbl HCIOJIB30BAHUS BCIIOMOTaTENbHON
IUTOIIAIN AJIs PELIEHUS TEOMETPUYECKHX 3a1a4.

Haxoautps 1utomanu noJoOHbIX ¢uryp ¢ omopod Ha
CIPaBOYHYIO HH(POPMALIUIO.

BoruncasTe I01MaAH pa3IndyHbIX MHOTOYTOJbHBIX QUTYP.
Pemathb 3a1aum Ha IUIOMIA(b C IPAKTUYECKUM COJEPKAHUEM
MIOCJIE COBMECTHOTO aHAJU3a.

Teopema
Iudgaropa n
HaYaja
TPUTOHOMETPHH
(10 9)

Teopema Iludaropa, e€ moka3aTenbcTBO U MPUMEHEHHUE.
O6parnas Teopema [Tudaropa.

OnpeneneHre TPUTOHOMETPUUYECKUX (PYHKIMA OCTPOrO YyTia,
TPUTOHOMETPHYECKHE  COOTHONICHHS B  NPSIMOYTOJBHOM
TpeyroiabHuKe. OCHOBHOE TPUTOHOMETPHUIECKOE TOKIECTBO.

®opmynupoBate Teopemy Iludaropa, mcmoab3oBarh €€ B
MPAKTUICCKUX BBIYHUCIICHHSIX.

Brnagets NOHATHSIME TPUTOHOMETPUUYECKUX (PYHKIIUNA OCTPOTO
yria, MPoOBePSATh UX KOPPEKTHOCTD.

BLIBO)_II/IT]: TPUTOHOMCTPUUICCKHUC COOTHOIICHUA B




CooTHomIEHUsT  MEXAYy  CTOPOHAMHU B
TpEyroJibHUKax ¢ yriamu B 45° u 45°; 30° u 60°.

IIPSIMOYTOJIBHBIX

MPSIMOYTOJIBHOM TPEYTOJIbHUKE C OMOpOl Ha CHPaBOYHYIO
uHdopmaruto.

HccaenoBath  COOTHOILIEHHUS ~ MEXAY  CTOPOHAaMH B
MPSMOYTOJIBHBIX TPEYTroJIbHUKaX ¢ yriiamu B 45° u 45°; 30° u
60° ¢ HampaBJIAIONICH TOMOIIBIO.

Hcnoab3oBarh  (QopMynbl  NpUBEACHUS U
TPUTOHOMETPUUECKOE TOKACCTBO JIJIST HAXOXKICHUS
COOTHOUIICHUH MEXIy TPUTOHOMETPUYECKUMHU (YHKIUSIMU
pPa3IUYHBIX OCTPHIX YIVIOB C OMNOpPOM Ha CIPABOYHYIO
uHdopMaIuto.

IpuMeHsATH TONYyYCHHBIC 3HAHUS W YMEHUS TPU PEHICHUU
NPaKTHYECKUX 3a1ad (IpU HEOOXOAMMOCTH C OINOpOM Ha
QITOPUTM MPABUJIIA).

3HAKOMHUTBCS C MCTOPUEN PAa3BUTHUS TEOMETPUMU.

OCHOBHOC€

Yrasl B BnucanHble ¥ LIEHTpalIbHBIE YIJIbl, YTOJI MEXAY KacaTelbHOU U | DOopMyJHPOBATHL OCHOBHBIE OIPECIICHUS, CBSI3aHHBIE C

OKPY’KHOCTH. XOpZOH. yrilaMU B Kpyre (BIUCAHHBIN Yrol, IIEHTPAJIbHBIN yro).

Bnucannsbie Vsl MeXAy XOpJiaMy U CEKYIIHMHU. HaxoauThb BIUCAHHBIE YIJIbI, OMUPAIONIAECS HA OJHY AYTY,

U ONMCAHHbIE BnucanHble U ONMMCaHHbBIE YETHIPEXYTOJIbHUKH, UX MPU3HAKU U |BBIYMCJISTD YIJIbl C TIOMOIIBIO TEOPEMBI O BOMCAHHBIX YIJIaX,

YeTBIPEXyroJbHUK |CBOMcTBA. IlpuMeHeHume HSTUX CBOMCTB MpH  PEUIEHHM |[TEOPEMBl O BIHMCAHHOM YETHIPEXYTOJIBHUKE, TEOPEMBI O

H. F€OMETPUUYECKHX 3a/au. HEHTPaJbHOM YTJ€ TpHU HEOOXOAWMOCTH C BHU3YalbHOM

KacarenabHble B3aumHoe pacnonokeHue JABYX ~OKpyxkHocTeil. Kacanue|onmopoi.

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

Kacanue BMHCAHHBIE ¥ OMIMCAHHBIC YETHIPEXYTOIBHUKH, BBIBOAUTH MX

OKPY’KHOCTeH CBOMCTBA U MPU3HAKYU MOCIIE COBMECTHOTO aHAIM3a.

(13 4) Hcnoab3oBaTh 3TH CBOMCTBA M NPU3HAKH TMPU PELHICHUHU
3a/1au.

IloBTOpEHUE, [ToBTOpEHHE OCHOBHBIX MOHSATHM W METOJOB KypcoB 7 u §|PemaTh 3aga4yu Ha MOBTOPEHHUE, WIUTIOCTPUPYIOIIME CBS3U

o0o0menne KJIacCOB, 00001IeHNe 3HAHUT. MEXy pa3IMuYHbIMHU YaCTSIMHU Kypca.

3HAHMH

(44




9 kiacc (68 yacoB)

Ha3Banmue
pa3naesa (Tembl)
Kypca (4uciio

OcHoBHoOe cogepkaHue

OcHOBHbBIE BHU/BI 1€ATCIBHOCTH oﬁyqaloumxca

4ac0B)
Tpuronomerpusi. |Omnpenenenue TpUroHoMeTpuueckux (GpyHkuii yriaos ot 0° mo|dopMmyJupoBaTh  onpeaejeHUsi  TPUTOHOMETPHUECKUX
Teopembl 180°. KocuHyc u cuHyc mpsMoro u Tymoro yria. Teopema|(dyHKIUI TYyHbIX M NPSMBIX YIJIOB C BU3YaJIbHOH OIOPOM.
KOCHHYCOB M KocuHycoB. (O0o0OmEnHass) Teopema CHUHYCOB (¢ paaumycoM | PopMylIHpoBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. ONMCAHHOM OKpyx)HOCTH). HaxoxeHue JUIMH CTOPOH U BEJIMYUH | paJIlyCOM ONMCAHHON OKPYKHOCTH).
Pemenne YIJI0B TPEYTOJIbHUKOB. Pemarp TpPEyroJpHUKH C ONOPOM HA aNTOPUTM YUEOHBIX
TPeyrojibHUKOB ®opmyna MmIomagl TPEYrojbHUKA Yepe3 JABE CTOPOHBI U YIoJ | IeHCTBUM.
(16 1) Mexay Humu. @opmyna mIomany 4eTbIpEXyrojbHUKA yepes ero Pemate mpakTHyeckue — 3aJayd, CBOAsAIIUeCs] K
JUAroHaJIM U yroj MKy HUMHU. HAXO0K/I€HUIO Pa3IHYHBIX 3JIeMEHTOB TPeyroJbHUKA.
[TpakTHyeckoe MpUMeHeHHe T0Ka3aHHBIX TEOPEM.
IIpeo6pa3zoBanmne | *[lonsTre 0 MpeoOpa3oBaHUM 11O100US. OcBauBarthp MOHSITHE npeoOpa3oBaHus noao0usl.
noxoous. CoOOTBETCTBEHHBIE 3JIEMEHTHI TOJOOHBIX QUTYD. HccnenoBarh OTHOILIEHUE JIMHEHHBIX 3JIEMEHTOB (DUTYp mpu
Metpunueckue Teopema 0 TpoOM3BEAEHUH OTPE3KOB XOpH, TeopeMa o |mpeoOpa3oBanuu noaodus. HaxomuTs npuMepsl moaodus B
COOTHOIIICHUS B IIPOU3BEIEHUN OTPE3KOB CEKYIIHMX, TeOpeMa O KBaJapaTe |OKpYyXarollel 1eiCTBUTENbHOCTH.
OKPY:KHOCTH KacaTtenabHOH. [IprMeHeHre B pelIeHnd reOMeTpUYecKUX 3a/1a4.™ | *BpIBOIUTh METPHUECKUE COOTHOLICHUSI MEXIYy OTpe3KaMu
(10 u) XOpJ, CEKyUMX MW KacaTelbHbIX C MCIIOJIb30BaHUEM
BIIMCAHHBIX YTJIOB, U MMOJAO0OHBIX TPEYTOILHUKOB.
Pematp reoMeTpUYecKHE 3aJaud WU 33Ja4d W3 PEATBHOU
KHU3HH C UCIIOJIb30BaHUEM MOJJOOHBIX TPEYTOJbHUKOB.*
BekTopbI OmnpeneneHne BEKTOPOB, CIOKEHHE M Pa3HOCTh BEKTOPOB, | Mcmoab30BaTh BEKTOPHl Kak HaIpaBIIEHHbIE OTPE3KH,
(12 v) YMHOKE€HHE BEKTOPA Ha YHUCIIO. HCCJIe0BATH reOMETPUYECKUI (nepemeriexue) u

Pu3NYeCcKuil ¥ TEOMETPUYECKUI CMBICIT BEKTOPOB.

Pa3noxxeHne BexkTOpa IO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunatsl BekTopa.

CkanipHOE TNPOU3BENCHUE BEKTOPOB, €r0 IMPUMEHEHHME IS
HaXOXICHUs JUIMH U YIJIOB.

¢dbuzmdeckuii (Cuiia) CMBICTBI
BOIIPOCHBIN IJIaH.

3HaTh, omnpeaedeHHMsT CYMMBI U Pa3sHOCTH BEKTODPOB,
YMHOXEHHUS BEKTOpa Ha 4HCIIO, HCCJIeI0BATH
TEOMETPUUYECKUIN B (PU3MUECKHUI CMBICIIBI TUX OTIEpPaIlni.

BEKTOpPOB C OIIOpPOM Ha




Pemenne 3amad ¢ moMoIbI0 BCKTOPOB.

HpI/IMeHCHI/Ie BCKTOPOB [JIA PCHICHHUA 3agad KHHCMATHUKH H

MECXaHUKU.

Pematn
BEKTOPOB.
PackiaapiBaTh BEKTOP IO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Hcnoap3oBaTh  CKalIpHOE  NPOU3BEICHUE  BEKTOPOB,
BBIBOJHMTL €0 OCHOBHBIC CBOMCTBA.

BpIuucasitb CymMMy, pa3HOCTh U CKaJSIPHOE TNPOU3BEICHUE
BEKTOPOB B KOOpJMHATAX.

IIpuMeHSAATh CKaJIAPHOE NPOU3BEACHUE IS HAXOXKIACHUS
JUTUH U YTJIOB.

TCOMCTPHUICCKUC 3adadu C  HCIOJIb30BAHHUCM

JlexapToBbI JlexapToBbI KOOPINHATHI TOUEK HA IUIOCKOCTH. OcBauBaTh MOHATHE NPSIMOYIOJbHOM CHCTEMBl KOOPJIMHAT,
KOOpAMHATBHI  Ha|*YpaBHeHHE NpsAMOW. * YTI0BOH K03(pPUIIMEHT, TAHTEHC yIJIa |1eKapTOBBIX KOOPMHAT TOUKH.
IIOCKOCTH HAKJIOHA, IapaJuIeIbHbIC U NEPIEHAUKYIISPHBIEC IIPSMBIE. HccnenoBath ypaBHEHUE NIPSMO M OKPYKHOCTH C ONIOPOM Ha
9y VYpaBHeHHE OKpYyXHOCTH. HaxokaeHue KOOpAMHAT TOYEK | BOIPOCHBIN IJIaH.
NIEPECEYCHMS OKPYKHOCTH U IIPSIMOM. HaxonuTs eHTp U painyC OKPYKHOCTH 110 €€ ypPaBHEHUIO.
MeTto1 KOOpAMHAT IIPU PEIIEHUN T€OMETPUYECKUX 3aa4. Pemathb 3a1a4u Ha HAXOXKICHUE TOYEK NIEPECEYCHUS NIPSMBIX
Hcnonp30BaHne METOAA KOOPANHAT B IPAKTUUYECKUX 3a/1a4dax Y OKPYKHOCTEH € IOMOLIBIO METOZA KOOPINHAT.
Hcnonab3oBaTh CBOWCTBA YIJIOBOTO KO3(@UIMEHTa TpsIMON
IpU pEUIeHUH 3ajad, s ONPEACIICHUS PacIONOKEHUS
MPSIMOM.
IIpumeHsITH KOOPAUHATHI NIPH PELIEHUU N€OMETPUUECKUX U
MPaKTUYECKUX 3a/1ad, JUIsl TOCTPOEHUS MaTeMaTH4YEeCKHX
MoJieneil peanbHbIX 3a/1a4 («MEeTO KOOPAMHATY).
[Monb30oBaThCss  [UI1  INOCTPOECHHMST W MCCIENOBAaHUU
IU(GPOBBIMU PECYPCAMHU.
3HAKOMMTBCS C MCTOPHEH Pa3BUTHUSA T€OMETPUU
IIpaBniabHbIe [IpaBuIIbHBIE MHOTOYTOJIBHUKH, BBIYHUCICHHE HX JJIEMEHTOB. | DopMyJIHpoOBaTH oIpezeneHue IIpaBUJIbHBIX
MHOIOYIrOJbHUKH. (UKcio m M AnuHa OKpPYKHOCTH. JIMHAa AYrM OKpYKHOCTH.|MHOIOYTIOJIBHMKOB, HAXOAMTh MX JJIEMEHTEI.
JunHa Paguannas mepa yria. IHosb30BaTBHCSI MOHATHEM JUIMHBI OKPY>KHOCTH, BBEIEHHBIM C

OKPY/KHOCTH H
IJI0IAAb KPyra.
Borunciaenue
mJomaaen

[lnomanes Kpyra W €ro JJIEMEHTOB (CEKTOpa M CErMEHTA).
Brruncnenue mnomazeit Gpuryp, BKIIOYAIOMINX JIEMEHTHI Kpyra.

IIOMOIIBIO TMPAaBUJIBHBIX MHOT'OYTI'OJIbHUKOB, OHNPeEae/JaaTh
YUCIIO T, JUTMHY IYTH U paJUaHHYI0 MEpY yTIiia 1mo oopasiy.
IIpoBoauThL Mepexoa OT paguaHHON MephI yIiia K rpaayCHOR
¥ HA00OPOT IO BU3YaAILHOU Omope.




(CRY)

OmnpeaensTs II0LIAb KpyTa.

BoiBoauTh popmysibl (B rpaycHON U paAMaHHON Mepe) JUIs
JUIMH JyT, IJIOIIAJIed CEKTOPOB M CETMEHTOB C OMOpPOM Ha
BOIIPOCHBIH IJIaH.

BoruncasaTe 1womamy (GUryp, BKIIOYAIONIMX 3JIEMEHTHI
OKPYKHOCTH (Kpyra) ¢ OIOpOii Ha CLIPABOYHYIO HH(POPMAIHIO.
HaxoauTp 11011311 B 3aJ1a4aX peAIbHOM KU3HH.

JBUzKkeHUS *TlonsiTHe O ABMIKEHUH IIOCKOCTH. Pazouparp  npumepbl,  WUIIOCTPUPYIOLIME  MOHATHS
IIOCKOCTH [TapanienpHblil IepeHOC, MOBOPOT U CUMMETpUsS. OCH U LEHTPHI | IBUKEHMUS, LIEHTPOB U OCEH CUMMETPUHU.
(6 v) CUMMETPHUH. @®opMyJMPOBATH ONPEIECICHUS IapaJUIEIBHOIO IIEPEHOCA,
[Tpocreiive npUMEHEHNUs B PELLICHUU 3a7a4u™. IIOBOpPOTAa M OCEBOM CHMMETPUU C BU3YAJIbHOW OIIOPOM.
HaxoanTh HENOABUKHbBIE TOUKU IO 00pa3iLy.
HaxoauTh EHTPBI U OCU CUMMETPUI MPOCTEHIINX UTYp 110
oOpa3ity.
*TIpuMeHATHh MapajUIebHbI MEPEHOC M CUMMETPHUIO IpU
peLIeHNH TeOMETPUUECKUX 3ajiau (pa3douparb MpUMEPHI).
Hcnoab30BaTh IS IOCTPOCHUS U UCCIIEIOBAaHUHN UG POBHIE
pecypchL*
IToBTOpEHue, [ToBTOpEeHHE OCHOBHBIX MOHATHH W METOAOB KypcoB 7—9|OnepupoBarh moHATHAMHU: (QuUrypa, ToUka, mpsmas, yrod,
o0o0menne, KJIacCOB, 0000I1IeHNE U CUCTeMaTH3alMsl 3HAHUH. MHOTOYTOJIbHUK, PpaBHOOEIPEHHBIH W  PaBHOCTOPOHHUI
cucrematru3amusi  |[Ipocrelimme reomerpuueckue QUIypbl U UX CBOMCTBA. |TPEYroJbHUKH, MPSMOYIOJbHBIM TPEYrojJbHUK, MeIuaHa,
3HAHUI H3mepeHne reoMeTpu4ecKiuX BEITUYHH. OucceKTpuca W BBICOTa TPEYTOJIbHUKA, Mapaljiesorpamm,
(7 q) TpeyroysbHUKA. poMO, NpSAMOYTOJIbHHUK, KBapaT, Tpameuus; OKPYXKHOCTb,

[TapannenbHble U IEPIIEHANKYISPHBIE IIPSIMBIE.
OKpyXHOCTb U Kpyr. ['eomeTpuyeckre MOCTpOEHHUs. YTJbl B

OKPY)KHOCTH.  BrmcaHHblE ¥ ONMCaHHBIE  OKPYKHOCTHU
MHOTOYTOJIbHUKOB.

IIpsiMast 1 OKPY>KHOCTb.

YeTsIpEXYroJbHUKHY. Bnucannsie u OIIMCaHHbIE
YETBIPEX YT OJIbHUKHU.

Teopema IIudaropa n Hauana TpuroHomeTpun. Pemenne o6mmx
TPEYTrOJIbHUKOB.

KacaTelbHasl; paBEHCTBO U MoJ00He (GUryp, TpeyroJbHUKOB;
MapajuleIbHOCTh U MEPHEHAUKYISIPHOCTh MPSIMBIX, YroJl
MEXAY NpSIMbIMH, CHUMMETPUS OTHOCUTEIBHO TOYKH U
MpsIMOM; JJMHA, PAacCTOSHME, BEIWYMHA YIJa, IUIOLIAlb,
MIEPUMETP.

Hcnoan3oBats  ¢opmyJibl:  MEepUMETpa M IIOLIAIU
MHOT'OYI'OJIbHUKOB, JUIMHBI OKPYXHOCTH M IUIOIIAAU Kpyra,
00bEMa IPSMOYTOJIBHOTO Mapajuleenunesa.

OnepupoBaTh MNOHATHSAMH: IPSIMOYIOJbHAas  CUCTEMA




[TpaBrIIbHBIE MHOTOYTOJIBHUKH.

[IpeoGpazoBanus miockocTH. suxenus. [lomooue. Cummerpus.
[Tnomans. Beraucnenne mnomaneii. Ilnomann mogo6HbIxX Guryp.
JlexapToBbI KOOPAMHATHI HA MJIOCKOCTH.

BekTopsl Ha IIOCKOCTH.

KOOPJAUHAT, BEKTOP; MCNOJb30BAaTh JOTH IOHATHA JJIA
NPEJICTaBICHUS JAaHHBIX W PEUIeHHs 3a/lad, B TOM 4YHCIE U3
JPYruX y4eOHBIX MPEIMETOB.

Pemiats 3agaum Ha TOBTOPEHHE OCHOBHBIX IIOHATHUH,
WJUTIOCTPALUIO CBSA3EH MEXIy pa3IMYHBIMU YacTAMHU Kypca.
BoiOupatb MeTo/ U1 pELICHUS 3a1a4u.

Pemath 3a1a4u U3 IOBCEAHEBHON KHU3HU.

TEMATHYECKOE IVIAHUPOBAHUE YYEBHOT'O KYPCA «BEPOSITHOCTH I CTATUCTHUKA»
(IIO TOIAM OBYYEHUS$I)

7 kaacc (34 yaca)

Ha3Baumue
paszaesia (TeMbl)
(4ucy10 YacoB)

OcHoBHOE coaepiKkaHue

XapaKTepncTnKa HEATCJIbHOCTH Oﬁy‘lalOIlll/IXCﬂ

IIpencrasienue [IpencraBnenne gaHHblx B Tabmuuax. [Ipaktuueckue | OcBamBaTh  Ha  0a30BOM  YPOBHEe  CIOCOOBI
JAHHBIX BBIUMCIICHUS 1O TaONWYHBIM JaHHBIM. VI3BlIedueHne W | MPEACTaBICHHUS CTAaTUCTHMYECKUX TaHHBIX U YHCIIOBBIX
(7 9) UHTEprIpeTaus TabmuyHbIX AaHHBIX. [IpakThdeckas paboTa | MacCMBOB € TOMOIIBIO TaOJHMII H  JUarpaMm  C
«Tabnuus». UCIIONIb30BAHUEM  aKTYalbHBIX UM BaXHBIX JaHHBIX
I'padmyeckoe mpencTaBieHUE ITaHHBIX B BHJE KPYroBBIX, | (memorpaduueckue JaHHBIE, MTPOU3BOJICTBO
CTOJIOMKOBBIX (CTONOUYATHIX) qUarpamMm. UTeHre v MOCTPOCHHE | MPOMBIIIJICHHOW M CEIbCKOXO3SHCTBEHHOW MPOIYKIUH,
nuarpamm. [Ipumeps! 1eMorpauvaecKux Juarpamm. OOIIECTBCHHBIC M MIPUPOIHBIC SIBIICHHS).
[TpakTuueckas pabota «/luarpammsiy. M3yyat, Metoabl pabOTbl C  TaONWYHBIMH U
rpaUueCKUMU TIPEJCTABICHUSMH JTaHHBIX C TTOMOIIBIO
U(POBBIX PECYpCOB B XOJE MPAKTUUECKUX padoT (c
HaIPaBJISAIONICH TOMOIIIBIO).
OnucareabHas UYucnossie Habopbl. CpenHee apudmMeTndeckoe. OcBauBaTh Ha 0230BOM YpOBHE MOHATHS: YNCIOBOH
CTAaTHCTHKA Menauana yrcioBoro Habopa. Y cTOIYUBOCTh ME/IUAHBI. Habop, Mepa IeHTpalIbHON TEHJEHIMH (Mepa LIeHTpa), B




@)

[TpakTuueckas paborta «CpeqHue 3HAUCHUS.
Haubonpiiee 1 HamMeHbIIEe 3HAYEHUS YUCIOBOrO Habopa.
Paszmax.

TOM YHCJIe CpeHee apudMeTnieckoe, MeiuaHa.
OnucpiBaTh CTaTHUCTUYECKUE JaHHbIE C IOMOLIbIO
cpeaHero apupMETHYECKOro U MeAnaHbl. PemaTs 3agaun
(c WCMoNB30BaHUEM 3PUTEIBHON HATNISIHOCTH W/WIN
BepOAIbHOM OTOPHI)

M3y4yaTh cBOiiCTBA CPEAHUX, B TOM YHUCIE C TOMOLIbIO
U(POBBIX PECypCoOB, B XOJE MPAKTHUECKUX padoT, (c
HAIPABJISFOIIEH TOMOIIBIO).

OcBauBaTh Ha 06230BOM yYpOBHe MOHATHSA: HauOOJIbIlIEE
Y HaUMEHbIIIee 3HAUCHHSI YMCIIOBOTO MacCUBa, pa3Max.
Pemath 3agaum Ha BHIOOp crioco0a OMHMCAHUS TaHHBIX B
COOTBETCTBUM C MPHPOJOW JAaHHBIX H  LEJISAMHU
MCCIICIOBAHMSI C HAMPABIISAIONIEH TOMOIIBIO.

Cayuaiinas
W3MEHYHBOCTh
()

*CayyaiiHasi U3MEHUUBOCTH (MpuMepbl). YacTora 3HaUEHUN B
MaccuBe AaHHBIX. [ pynnupoBka. 'ucrorpaMmsl.
[IpakTuueckas padora «CiydaiiHas U3MEHYMBOCTbY. *

*OcBanBaTh NOHSATHS: YacTOTa 3HAYCHUN B MacCCHBE
JAHHBIX, TPYNIIUPOBKA JAaHHBIX, TUCTOrPaMMa.

CTpouTthb TUcTOrpamMMbl 0 00pasiy

OcBauBaTh rpaduyeckue MpeacTaBIeHUs] pa3HbIX BUOB
CIy4ailHOM W3MEHYMBOCTH, B TOM YHUCJIE C IOMOUIBIO
U(POBBIX PECYPCOB, B XOJI€ MPAKTUUYECKON pabOThL. ™

BBenenue B
TeopHuIo rpagos
49

*T'pad, BepuuHa, pedpo. [IpencraBnenue 3agaun ¢ MOMOIIBIO
rpada. CreneHp (BaJ€HTHOCTh) BepuinHBL. Uucno pébep u
cymmapHas cteneHb BepmuH. llens u nuki. Ilyts B rpade.
IIpencraBnenue o cBa3HocTH Tpada. O6xox rpada (dinepos
nyTh). [IpencraBnenne o0 opueHTUPOBAHHBIX rpadax.™

*QOcBauBaTh NoHsiTHsI: Tpad, BepmmHa Tpada, pedpo
rpada, cTeneHb (BaJICHTHOCTb BEPILIMHBI), LIETIb U LIUKJL.
OcBauBaTh MOHATHSA: NYThb B Tpade, 3iepoB MyTb,
00xo7 rpada, OpueHTUPOBAaHHBIN Tpad.

OO0cykaaTh pelieHUe 32241 Ha TIOUCK CYMMBI CTETICHEN
BEpILINH Tpada, Ha MoHcK 00xoja rpaga, Ha TOUCK MyTel
B OPUEHTHPOBAHHBIX Ipadax ¢ HampaBISIOUIEH MTOMOUIBIO.
OcBanBaTh CHOCOOBI TPEJACTABICHUS 3aJad M3 Kypca
anreOpbl, TEOMETPHH, TEOPUH BEPOSTHOCTEH, IPYTHUX
OpeIMETOB ¢ ToMolblo rpadoB  (KapThl, CXEMBI,
AIIEKTpUYECKUE 1enH, (YHKIMOHAIbHbIE COOTBETCTBUS)
Ha npuMepax. *




BepositHOCTB M

*CnyuailHBI OMBIT U CIy4aiiHOE COOBITHE. BeposTHOCTD H

*OcBanBaTh MOHSITHS: CIY4YalHbII ONBIT U CIly4ailHOE

4yacToTra gactoTa coObITHA. Ponb MalloBEpOSATHBIX W MPAKTUYECKH | COOBITHE, MaJOBEpPOSITHOE M MPAKTUYECKU JIOCTOBEPHOE

CJIy4aifHOr o JOCTOBEPHBIX COOBITUH B mpupoze U B obmecTBe. MoHeTa u | coOBITHE.

co0bITHA UrpajabHasi KOCTb B TEOPUHU BEPOSTHOCTEH. M3yyarh 3HAYUMOCTb MAaJIOBEPOSITHBIX COOBITHH B

49) [IpakTuyeckas pabora «YacTora BIageHUsS Opiay.™ npupoJie M OOIIECTBE Ha BaXXKHBIX MpUMeEpax (aBapuu,
HECYaCTHBIE cilyJau, 3aIuTa MepPCOHAIBHOMN
uHpOpMaLuy, epeaada JaHHbIX ).
H3yyaTth poib KIIACCUYECKUX BEPOSTHOCTHBIX MOAENEH
(MOHeTa, urpajibHast KOCTh) B TEOPUHU BEPOSITHOCTEH.
Ha6monaTts W m3y4yaTh 4acTOTY COOBITMM B IPOCTBIX
HKCIIEPUMEHTaX, B TOM 4YHCIIE C MOMOILIBIO LU(POBBIX
pecypcoB, B X0/i€ IPaKTU4YEeCKOi paboThL.™

O0600menue, IIpencraBnenne  paHHbIX.  OmnucarenpHas — craTUCTHKA. | [IoBTOPATH M3y4EHHOE U BBICTPAMBATh CUCTEMY

KOHTPOJIb BeposiTHOCTB citydaitHOTO COOBITHSI. 3HAHUU.

Sy Pemiath 3aa4u Ha IPEICTABICHUE U ONIMCAHKUE JAHHBIX C
MOMOUIbI0 M3YYEHHBIX XapaKTEPUCTHK C HamNpaBIISIOLICH
MTOMOUIBIO.
O0cy:xaaThb NpUMepbl CITy4alHBIX COOBITHH,
MaJIOBEPOATHBIX U PAKTUYECKHU JOCTOBEPHBIX CIIyYaiiHBIX
COOBITHI, X POJIU B MPUPOJE U KU3ZHU YEJIOBEKA

8 kiacc (34 yaca)
HasBanmue
pasaesia (TemMbl) OcHoBHOE coaepkaHue XapakTepucTHKA I1eTeJbHOCTH 00y4al0IHXCS
(umncy10 yacon)

IToBTOpEeHHE IIpencraBnenne  paHHbIX.  OmnwmcarenbHas — craTUCTHKA. | [IoBTOPATH M3YUYEHHOE U BBICTPAMBATh CUCTEMY

Kypca 7 Kiaacca Crydaiinast u”3MeHUYNBOCTh. CpeiHue YrCIIOBOTO HAabopa. 3HAHUU.

(4 4) Cayuaiinbie coObiTus. BepositHocTH 1 yacToThl. Knnaccuueckue | Pemath  3amaum (Mo BH3YaJbHOIl  omope) Ha

MOJIETI TEOPUH BEPOSITHOCTEN: MOHETa U UTpajibHasl KOCTb.

NPEJCTAaBICHUE M ONUCAaHHE JAHHBIX C TIOMOIIbIO
M3YYEHHBIX XapaKTEPUCTHUK.




Pemary 3agaum (Mo BH3yaJbHOH omope) Ha
MpEJICTaBICHUE TPYIIUPOBAHHBIX JAaHHBIX WU OIUCAaHUE
CIIy4aiiHOM U3MEHYUBOCTH.

Pemars 3amaum (Mo BH3YyaJbHOM omope) Ha
OTIpe/IeNIeHNE YaCTOThI CITy4aifHBIX COOBITUH, 00CYKIeHUE
INPUMEPOB CIIYYalHBIX COOBITHI, MAallOBEPOSTHBIX U
MPAKTUYECKH JIOCTOBEPHBIX CIIYIalHBIX COOBITHH, KX POJU
B IIPUPOJIC U )KU3HU UEIOBEKA.

OnucareabHas *Otknonenus. [ucnepcus uncnoBoro Habopa. CranmaptHoe | *OcBamBaTh NOHATHS: JUCIEpPCHs U CTaHAApTHOE
CTATHCTHKA. OTKJIOHEHHE YMCIIOBOr0 Habopa. Jluarpammsel paccenBanus.™ OTKJIOHEHHWE, WCIOJIb30BaTh JTH XaAPAKTEPUCTUKH IS
PacceuBanue OMHCAHUS PACCEUBAHUS TAaHHBIX.
JAHHBIX YuyacTBOBaTH B 00CY:KI€HHN TUNMOTE3bI 00 OTCYTCTBUU
4 9) WM HAJWYWU CBS3U 10 IMarpaMMaM pacCeuBaHUsI.
CTpouTh JMarpaMMbl pPacCeMBAaHUS MO WMEIOIIUMCS
JAaHHBIM, B TOM 4YHCII€ C TIOMOIIbIO KOMIIbIOTEpa (mocie
COBMECTHOT'O aHau3a).™
Mmuo:xecTBa MHoecTBO, MoAMHOXkecTBO. Onepaiu Haag MHOkecTBamu: | OcBaMBATh MOHATHA: MHOKECTBO, DJIEMEHT MHOKECTBA,
(4 9) oOBeIMHEHNE,  TiepeceueHue,  JomoiHeHwe.  CBOWCTBAa | IMOJAMHOXECTBO.
oreparuii HaJl MHO’KECTBaMHU: MEePEMECTUTENBHOE, | BBIMOJHIATH onepanun HaJl MHO>KECTBaMHU:
coueTaTeIbHOE, paCIpeIeIUTEIbHOE, BKIFOUCHHUS. 00beIMHeHNE, TIepeceueHue, TonoHeHue (1o oopasiry).
I'padmueckoe mpencraBIeHNE MHOKECTB. Hcnoab3oBarh CBOICTBA: MePEeMECTUTENBHOE,
COUeTaTeNIbHOE, paclpeACUTeIbHOe, BKIIOYCHHUS (C
UCIIOJIb30BaHUEM BU3YAIILHOH OTMOPHI).
Hcnoan3oBarh Tpadudeckoe MpeACTaBICHHE MHOXKECTB
MU OMHCAHUU PEAThHBIX MPOILECCOB U SIBICHUM, MPU
pEeIlIeHnN 3a/1a4 U3 APYruX Y4eOHBIX MIPEIMETOB U KypCOB
(c MCTONTb30BaHNUEM BU3YAIBHOMN OIOPHI).
BepositHOCTB DneMeHTapHbIe COOBITHSL. Cnyuaiinbie coObiTus. | OcBamBaTh Ha  0a30BOM  YPOBHe  NOHSTHS:
CJy4aifHOTO BbraronpusTcTByIONIME 2IeMEHTapHBIE COOBITHS. BepoaTHOCTH | 3JeMEHTapHOe COOBITHE, CIIy9alHOe COOBITHE Kak
coObITHSA coObITH. OMBITBI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU | COBOKYIMHOCTH  OJArOMpUATCTBYIOIIMX  DJIEMEHTapPHBIX

(64)

coObrTusiMu. ClydaifHbINA BBIOOD.

COOBITHH, PABHOBO3MOYKHBIC AJIEMEHTApHBIE COOBITHS.




[TpakTuueckas pabota «ONBITH C PABHOBO3MOKHBIMH
3JIEMEHTAPHBIMU COOBITUSMU.

Peiiarh 3a1a4u Ha BBIUKCICHUE BEPOSTHOCTEH COOBITUI
M0 BEPOATHOCTSIM 3JIEMEHTAPHBIX COOBITHH CIIy4allHOTO
ombITa (C MCHOJIb30BAHUEM 3PUTEIBHOW HArJsJHOCTH
W/Uiv BepOaIbHOU OTIOPHI).

Peiiarh 3a1a4u Ha BBIUKCICHUE BEPOSTHOCTEH COOBITUI
B OIBITaX C PABHOBO3MOXXHBIMU  3JIEMEHTAPHBIMHU
COOBITUSIMH, B TOM YHCIIE C MOMOIIBIO KOMITbIOTEpa (C
UCIIOJIb30BAHUEM  3PHUTEIBHOM  HATMSAJHOCTH  W/WIU
BEepOAIBLHOM OTOPHI).

IIpoBoauTh M HM3y4YaThb ONBITHI C PaBHOBO3MOXXHBIMHU
AJIEMEHTapPHBIMUA COOBITUSIMU (C MCIIOJIb30BAHUEM MOHET,
HUTPaIIbHBIX KOCTEN, JIpYTrUxX MOJICIICH )
B XOJIe TMPaKTUYECKOW paboThl (C HCIOIb30BAHUEM
BU3YaJIbHOU OTOPHI).

BBenenue
Teopuio rpagos
(4 9)

*JlepeBo. CBoiicTBa JepeBa: €IUHCTBEHHOCTh  IIYTH,
CYIIIECTBOBAHUE BUCAYEH BEPIIUHBI, CBSI3b MEXIY YHCIOM
BepIIuH U ynciaoM péodep. [IpaBuno ymHoxeHHs. >

*OcBanBaTh NOHATHSA: JIepeBO Kak rpad Oe3 mwukia,
BHCsAYas BEpIIMHA (JUCT), BETBb JEpeBa, NyTh B JIEPEBE,
JUaMeTp JepeBa.

HN3yuath cBoOMCTBa JepeBa: CyIIECTBOBAHUE BHUCSYEH

BEPIINHBI, CIUHCTBEHHOCTh TYTH MEXAYy JABYMS
BCpIIMHAMH, CBA3b MCXKAY 4YHCIIOM BCPIIMH W YHUCIOM
peodep.

YuacTBOBATH B 00CY K/I€HUH PelIeHN sl 3a]a49¥ Ha [IOUCK
U TIepeyHclieHne NyTed B JepeBe, ONpeAeNieHUE uucia
BEpIINH WK péOep B AepeBe, 00X01 OMHAPHOTO JIepeBa, B
TOM YHUCJIE C IPUMEHEHUEM MpaBUiia YMHOKEHUS. ™

Cayyaiinbie
coobITHS
(CR))

*TIporuBononoxxknoe  coOwiTrie.  [luarpamma  Diinepa.
OObenuHeHne u TmepeceyeHne coObITH. HecoBmecTHBIE
coOpiTua. dopmyna crnoxenus BeposTHocTed. IIpaBuio
YMHOXKEHHSI ~ BEpPOSTHOCTEH.  YCJIOBHasi  BEPOSATHOCTD.
HezaBucumpie  coOwiTusi.  IlpencraBieHune — cirydaitHOTO
SKCIIEpPUMEHTA B BUJE JIepeBa.™

*OcBanBaTh MOHSATHA: B3aUMHO MPOTHBOIIOJIOKHbBIE
COOBITHS, ONepaluu HaJ COOBITHSIMHU, OOBEIUHEHUE WU
nepecevyeHre coObITHH, Auarpamma Ounepa (Dinepa—
BenHa), cCOBMeCTHbIE U HECOBMECTHBIE COOBITHS.

N3yuaTth TeopeMbl O BEPOSTHOCTH OOBEIUHEHUS ABYX
coObITHH ((hOPMYIIBI CIIOKEHUS BEPOATHOCTEH ).

YyacTBOBaTh B 00CYKICHUN pellieHUsl 3a1a4M, B TOM




YHCJIe TEKCTOBBIEC 33Ja4M HA OIPENEICHUE BEPOSITHOCTEU
O0BEIMHEHNU M TIEPEceYeHUs. COOBITHMH C IOMOIIbIO
YHUCIOBOM MpsAMOM, aumarpamm Jisepa, GOpMyIbI
CJIOXKECHHMSI BEPOSITHOCTEN.

OcBauBartsp NOHATHA: IIPaBUJIO YMHOKECHUS
BEPOATHOCTEH, YCIOBHAsl BEPOSTHOCTb, HE3aBUCHMBbIE
COOBITHS IEPEBO CIYyYAHHOTO OMBITA.

M3yuaTh cBoiicTBa  (OmpejeneHus) He3aBUCHMBIX
COOBITHH.

Y4yacTBOBaTh B O00CY:KICHHMH PpeLICHHs 3aJa4M Ha
OIpe/IeNIEHUE U UCII0Ib30BAHUE HE3aBUCUMBIX COOBITHIA.
YuyacTBOBaTh B O0CYXKICHHM pelleHMs 3aJa4yd Ha
IIOUCK BEpPOSTHOCTEM, B TOM 4YHUCJIE YCIOBHBIX, C
UCIOJIb30BaHUEM JIepeBa Cly4alHOro onbita.™

0O6006menue,
KOHTPOJIb
4 v)

[IpencraBnenne nanueix. OnucatenbHas craTuctuka. ['padsor.
BepositHoCTh CIIy4ailHOTO COOBITHS. DIIeMEHTHI
KOMOHMHATOPHKH.

IloBTOPATH M3Yy4CHHOE M BBLICTPAMBATH CHCTEMY
3HaHUM.

Pemats 3agaun Ha pe/icTaBlIeHUE U ONMCAaHUE JAHHBIX C
MTOMOUIbIO M3YYEHHBIX XapaKTEPUCTHK (c
UCIIOJIb30BAHUEM BU3YaJIbHOM OMOPBI).

*Y4yacTBOBaTHL B OOCYKIEHMH pelIeHHA™ 3aJauM C
IpUMEHEeHHEM TpadoB.

Pemath 3aJayM  Ha  HAXOXJAECHUE  BEPOSITHOCTU
CIIy4alfHOTO COOBITHSI MO BEPOSITHOCTSM 3JIEMEHTAPHBIX
COOBITHI, B TOM YHCIIC B OINBITaX C PaBHOBO3MOKHBIMHU
AIIEMEHTAPHBIMH COOBITUSAMU (C BU3yaJIbHOM OMOPO).
*Y4uacTBOBaTH B 00CY:KI€HHHM pelIeHHs™ 3aja4l Ha
HaXO0XKJICHUE BEPOSATHOCTEH OObETUHEHUS U MepPeceueHUs
COOBITHI, B TOM YHCJIE HE3aBUCUMBIX, C UCIIOJIb30BAaHUEM
rpadUecKuX TpeACTaBIEHUIl U JepeBa ClydyailHOro
OTIBITA.

*YuyacTBOBaTH B 00CY:KIEHHM PpelIeHHs™ 3ajayM Ha
MepevrcIIeHne KOMOMHAIMH (YKCIia epecTaHOBOK, Yncia
COYeTaHuil), Ha HaXOXXJACHUE BEPOSTHOCTEH COOBITHH C




NpPUMEHEHHEM KOMOMHATOPUKHA, B TOM
MCII0JIb30BaHuEM TpeyroyibHuKa [lackans.

qucice C

9 kiaacc (34 yaca)

Ha3Banmue
paszaesia (TeMbl)
(UM CJ10 YacoB)

OcHoBHOE coacpiKaHue

XapaKTepnchca HECATCJIbHOCTH Oﬁy‘lalOIIH/IXCﬂ

IToBTOpEHHE
Kypca 8 kiacca
(4 9)

[IpencraBnenne  panHbix.  OmnucaTenbHas  CTaTHCTHKA.
Onepanuu Haj coObITHSIMU. He3aBUCUMOCTH COOBITHA.

IloBTOPATH M3Yy4YCHHOE
3HaHUM.

Pemiath 3a1auM Ha IPEICTABICHUE U ONIMCAHNE JAHHBIX.
Pemiath 3agaum  Ha  HaxOXIECHHE BEPOSTHOCTEH
00BbEIMHEHNS U TEepPEeceYeHUsi COOBITHM, B TOM 4YHCIIEe
HE3aBHCHUMBIX, C  HCIOJb30BaHUEM  IrpadUuecKux
IIPEJICTAaBICHUN U JIEpeBa CIIy4aliHOTO OIIbITA.

Pemath 3amayu Ha mepeducieHue KoMOMHanMil (yucia
NEPEeCTAaHOBOK, YMCJIAa COYETaHUM), Ha HaAXOXKJICHHE
BEPOATHOCTEN COOBITHI ¢ MpUMEHEHNEM KOMOUHATOPUKH,
B TOM YHCJIE C MCIIOJIb30BaHUEM TpeyroiapHuka [lackamns

U BbBICTPAaHUBATHL CHCTEMY

DJIeMeHThI
KOMOHMHATOPUKH
(44)

KombOunaropHoe mnpaBuino yMHOxkeHus. IlepecTaHOBKH.
@akropuan. Couetanus M 4yuciao codeTaHuil. *TpeyronbHuK
[Mackans.™ [IpaxTnueckas pabora «Bprancnenne

BEPOSTHOCTEH C MCIOIB30BaHUMEM KOMOMHATOPHBIX (DYHKITHIA
JIEKTPOHHBIX TAOIHUI.

OcBauBath Ha  0a30BOM  YpPOBHe  INOHSATHA:
KOMOMHATOpPHOE MPAaBUJIO YMHOXEHHS, YMOPAAOYECHHAs
napa, Tpoiika 0ObeKTOB, IEpECTaHOBKA, (hakToprai Yucia,
CoYeTaHue, YMCII0 CoYeTaHui, *TpeyroiapHuk [lackams.™
Pemiate nmpocreiimme 3agauyM  Ha  IEPEUYHMCIICHUE
YIOPSIOYEHHBIX M1ap, TPOEK, IePEUNCIEHUE TIEPECTaHOBOK
M COYCTAaHWH DIIEMEHTOB pa3IMYHBIX MHOXECTB (T10
o0pa3siy).

Pemiatp mpocreiimue 3agayM Ha NPUMEHEHHUE YHUCIIA
coyeraHuil B anredpe (COKpaléHHOe YMHOKEHHE, OMHOM
HrroToHa) (¢ HanmpaBIsIIOIIEH TOMOIIBIO).

Pemath, mnpuMeHsii KOMOWHATOPHUKY, 3aJadyd Ha




BBIUUCIICHHE BEPOSATHOCTEH, B TOM YHUCIE C TIOMOIIBIO
AJICKTPOHHBIX TAOJIMII B XOJI€ MPAKTHYECKON paboThI (C
BU3YaJbHOU OMOPOIA).

I'eomeTpuueckast
BEpPOSAATHOCTH
(44)

*T'eomerpuueckas BepoATHOCTh. Cy4aliHbIN BHIOOP TOUKH U3
(buUrypsl Ha IIIOCKOCTH, U3 OTPEe3Ka, U3 AYTH OKPY>KHOCTH.™

*OcBanBaTh MOHSITHE TEOMETPUUECKON BEPOSTHOCTH.
Y4yacTBoBaTh B O00CYXJIE€HUM pelIeHHs] 3aJayM Ha
HaXO0XICHUC BepOHTHOCTeﬁ B OIIbITAax, HpeI[CTaBI/IMbIX KaK
BBIOOpP TOYEK M3 MHOTOYI'OJIbHHMKA, Kpyra, OTpe3Ka WIIH
JIyTY OKPY>KHOCTH, YUCIIOBOT'O MPOMEKYTKA™

HUcnuiTanns
Bepnyanu
(6 9)

Wcneiranue. Yenex u Heynava. Cepust MCTIBITaHUM 10 IEPBOTO
ycnexa. Hcnbitanus bepnymiu. BepostHoctu coObiTuil B
cepun ucneitanuit  bepuymnu.  Ilpaktuueckas pabota
«HcnublTanus bepuymm».

OcBauBaTh Ha 60230BOM ypPOBHe NMOHSITHS: UCIBITAHUE,
AIIEMEHTAPHOE COOBITHE B UCIBITAaHHUHU (YCIIEX U Heyaaya),
CepUs UCHBITAaHUM, HACTYIUICHHME IIEpPBOrO  ycrexa
(neynaum), cepust ucnbiTauuii beprysm.

Pemare  mpocreifmime 3ajadyM Ha  HaAXOXKJEHUE
BEPOATHOCTEN COOBITUI B CEpUU UCHBITAHUI /10 IIEPBOTO
ycrexa, B TOM 4HCJe ¢ MpUMEHEHHEM (OpMYJIbl CyMMBI
reoOMEeTpUYECKOI mporpeccuu (C Omopoil Ha CIPaBOYHYIO
UHpOPMAIIHIO).

Pemare  mpocreiiuMe  3aja4ydM Ha  HAXOXJIEHUE
BEPOSITHOCTEW  DJIEMEHTApHBIX COOBITUH B  cepuu
UCIBITAaHUN bepHy/uM, Ha HaXO0XACHHE BEPOSATHOCTH
ONpEACIEHHOIO YHCNIA YCIIEXOB B CEPUM  MCIIBITaHUIN
Bbepnynu (¢ BU3yanbHOI 0nopoit).

H3yuats B X01€¢ NpaKTH4eCKOil padoThl, B TOM YHCIIE C
MOMOMUIBIO HU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucnelTanuii bepuysm

Cayuaitnas
BeJIMYUHA

6w

CrnyuaiiHass BeIMYMHA W PaCHpENEICHHE BEPOATHOCTEH.
MareMatnueckoe OXHJIAHHE W JHCIEpPCHs  CIy4alHOU
BennuyuHbl. [IpuMepel MareMaTudeckoro OXXUIAAHUsA Kak
TEOPETUYECKOr0 CPETHEr0 3HAUECHUS BETUYNHBI.

ITonsaTtue o 3akone OonpIIKX yKces. M3MepeHnue BeposTHOCTEH
C MOMOIIBI0 yacToT. [IpuMeHeHne 3aKkoHa GONBIINX YHCEIL.

OcBouts Ha 0a30BOM YpOBHe NOHSATHS: Cly4yaiHas
BEJINYMHA, 3Ha4YeHUe CIIy4alHOM1 BEJINYMHBI,
pacrpeneseHue BEpOsTHOCTEN.

M3yyarp u 00Cy:KDaThb NpUMEPBl JUCKPETHBIX U
HEMPEPbIBHBIX CIyYaiHbIX BEITUYMH (POCT, BEC UEIOBEKA,
YHMCJIEHHOCTb HACEJICHNUS, IPYTrUe H3MCHUNBbIC BEINYUHBI,




paccMaTpUBaBUIMECS B KypCcE€ CTATUCTHKHU), MOJEIbHBIX
CIIy4alHbIX BEJIMYMH, CBA3aHHBIX CO CIIy4alHBIMU
ombiTaMu (OpocaHue MOHETBI, HIPaJbHOH KOCTH, CO
CIIy4alHBIM BBIOOPOM H T. I1.).

OcBauBath Ha  0a30BOM  YpPOBHe  IOHATHA:
MaTEMaTHYECKOE OKUJAHUE CIIy4alHOM BEIMYMHBI KaK
TEOPETUYECKOE CPEAHEE 3HAUCHUE, IUCIIEPCUs CIIy4alHON
BEJIMYMHBI KaK aHaJIOT TUCIIEPCUU YUCIOBOr0 Habopa.
Pemath 3aauMm Ha BBIYUCIEHUE MAaTEMaTUYECKOTO
OXKHUJAHUS W  JUCIEPCUU  JUCKPETHOM  CIIy4aillHOM
BEJIMYMHBI 110 33JJaHHOMY paclpeesieHUI0, B TOM 4HCIIe
3ajjay, CBSI3aHHBIX CO CTPaxOBaHUEM WU JOTepesiMH (C
HaIPAaBJIAIOIIEH TOMOIIBIO).

3HAKOMHMTBCS C MAaT€MaTU4YECKUM OXHIAHUEM U
JIUCIIEPCUEH HEKOTOPBIX PACIpPEACIICHUH, B TOM YHUCIE
pacnpeeneHus ciy4aiiHOM BETMUNHBI «YUCIIO YCIIEXOBY B
CepHUH UCHBITaHUM bepHysum.

M3yyaTrh, 4YacToTy COOBITHS B  TNOBTOPSIOIIUXCS
CIIy4alHBIX OIIbITaX KakK CIy4alHYIO BEJIUYUHY.
3HAKOMHUTBCS C 3aKOHOM OoJbIIuX uucen (B (opme
bepuymnu): mnpu OONBIIOM 4YHCIE OMBITOB YacTOTa
coObITUS OJM3Ka K €r0 BEPOSTHOCTH.

PemaTp 3a1aum Ha U3MEPEHNE BEPOSTHOCTEN C TOMOIIBIO
4acToT (C HaMpaBJISIONIEH TOMOLIBIO).

OO6cy:k1aTh POJIb 3aKOHA OOJIBIINX YHCET B 000CHOBAaHUU
4acCTOTHOT'O METO0J1a U3MEPEHMSI BEPOSITHOCTEN.
OOcy:k1aTh 3aKOH OOJBIIMX YHCENT KakK MpOsBICHHUE
CTaTUCTUYECKOM YCTOMUMBOCTH B U3MEHUMBBIX SIBICHMUSIX,
pOJIb 3aKOHA OOJBLIMX YHCENT B NPHUPOJE M B KU3HU
4eJI0BEKA.

0O0006menue,
KOHTPO.JIb
(10 v)

[IpeacraBnenne  JaHHBIX.
BepositHOCTB CIIy4aitHOTO COOBITHS.
KoMOuHaTopukH. CiaydaiiHble BEIUYUHBI U PACTIPEICTICHHS.

OmnucarenpHasd  CTaTUCTHKA.
DJIEMEHTEI

IloBTOpAAITH M3YYEHHOE U BBICTPAUBATH CHCTEMY
3HaHWUH.
Pell.laTI) 3aa49M Ha HpCHCTaBHeHI/Ie 1 OIIMCAHUC NAaHHBbIX.




Pemarh 3aqa4un Ha HAXO0XKICHUE BEPOSTHOCTEH COOBITHH,
B TOM 4YHUCJIE€ B OINBITaX C PaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMU COOBITHSIMH, BEPOATHOCTEMN
OOBEIMHEHNUSI W TepPeceYeHUs] COOBITHM, BBIYUCIATH
BEPOSATHOCTH B OIBITAX C CEPUSAMHU CIYYANHBIX UCIIBITAHUI




Vill. OIUCAHUE MATEPUAJIBHO-TEXHUYECKOI'O 1 YYEBHOI'O
OBECIIEYEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA

Y4eOHo - MeTOAMYECKOE OOecTiedeHUue 00pa30BaTeIbHOIO0 Mpolecca

B cocraB yueOHO-MeTOANYECKOr0 KOMILJIEKTa 1o 6a30BOMYy Kypcy «MaTemMaTnuka» BXOJIAT:

1. Bunenkun H.S. Marematuka. 5 kimacc: y4eOHHK Ui 00meoOpa3oBaTelbHBIX
opraam3anmii: B 2 4. Y. 1/ H.5l. Bunenkun, B.W. XXoxoB u ap.— 40-e u3n., uctp. — Muemo3a,
2021. - 168 c. : umn.

2. Bunenkun H.Sl. Maremaruka. 5 kinacc: yueOHHK JJist 001Ie00pa30BaTeIbHBIX
opraam3anuii: B 2 u. Y. 2 / H.5l. Bunenkun, B.1. XXoxoB u np.— 40-¢ uza., ucnp. — MHemo3a,
2021.-180c. : un.

3. Bunenkun H.5l. Maremartuka. 6 kinacc: yueOHHK A7isi 00111e00pa3oBaTeIbHBIX
opranuzanuii: B 2 4. Y. 1 / H.A. Bunenkun, B.W. J)KoxoB u np.— 40-¢ u3a., ucnp. — MHemo3a,
2021. - 168 c. : un.

4, Bunenkun H.5l. Maremartuka. 6 kinacc: yueOHHK AJisi 00111e00pa3oBaTeIbHBIX

opranuzanuii: B 2 4. Y. 2 / H.A1. Bunenkun, B.W. J)KoxoB u np.— 40-¢ u3a., ucnp. — MHemo3a,
2021. - 168 c. : um.

5. Aurebpa. 7 kiacc: yueOHUK 1151 001eo0pa3oBarenbHbix opranusanuii/ FO. H.
MakapserueB, H.I'. Munmiok u ap.— 7-¢ u3a. — M.: [Ipocsemenue, 2017. — 256 c. : wi.

6. Anrebpa. 8 knacc: yueOHUK 1715 001ieo0pazoBarenbHbIX opranuzanuii/ FO. H.
MaxkapsiueB, H.I'. Muntok u ap.— 15-e usn., crep. — M.: Ilpocsemenune, 2022. — 287 c. : uin.
7. Anrebpa. 9 kiacc: yueOHHK 17151 001Ieo0pa3oBarenbHbIX opranu3anuii/ FO. H.
MaxapsrueB, H.I'. Munmiok u ap.— 7-¢ m3a. — M.: IIpocsemenne, 2018. — 280 c. : wr.

8. I'eomerpust. 7 — 9 kimaccel: yueOHUK 1151 001meo0pa3oBaTenbHbIX opranuzanuii/ JI.C.
AtanacsH, B.®. Byrycos u np.— 8-e u3n. — M.: IIpocsemenue, 2018. — 383 c. : mi.

9. Briconkuit 11.P. Maremaruka. BeposiTHOCTD U cTaTicThKa : 7 — 9 KI1acchl : 0a30BBIi

ypoBeHb : yueOHUK : B 2 yactsax / V.P. Beicoukwuii, U.B. Smenko ; nox pea. . B. fAmenko. —
Mockga : Ilpocsemenue, 2023. Y. 1. - 176 c. : ni.
10. Briconkuit M1.P. Maremaruka. BeposiTHOCTh 1 cTatucTuka : 7 — 9 kimaccsl : 6a30BbIi
ypOBeHb : yueOHUK : B 2 yacTsx / W.P. Beicoukuii, 1.B. fmenko ; mox pea. U. B. Amenko. —
Mocksa : IIpocsemienue, 2023. 4. 2. — 112 c. : un.

Indpossie o0pasoBaTenbHbIE pecypchl H pecypebl cetn MHTEepHeT

1. http://fcior.edu.ru  http://eor.edu.ru  @enepanbHbii  LEHTp HH(GOPMAIIMOHHBIX
obpazoBarenbHbIX pecypcoB (OMC)

2. http://pedsovet.su Ilenarornueckoe coo011eCTBO

3. http://school-collection.edu.ru Enunas komnekims nupoBbIX 00pa30BaTEIbHBIX
pecypcoB

4, https://resh.edu.ru/subject/12/5/

5. https://fincult.info/teaching/metodicheskie-materialy/
6. https://www.yaklass.ru/

7. https://uchi.ru/
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